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DocusSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

3 Phase PROJECT REFERENCE NO. SHEET NO.
2033 SOFTWARE w/ 2070 CONTROLLER U-3308 Sig. 2.0
EV_PREEMPT PHASES LOOP & DETECTOR UNIT INSTALLATION CHART Fully Actuated
TABLE OF OPERATION w/ EV Preemption
DETECTOR PROGRAMMING '
PHA Durham Signal System
@ @ SE F INDUCTIVE LOOPS TIMING ATTRIBUTES ‘g STATUS ( u S g y )
SIGNAL 1 2 3 4 5 6 7 8
CACE 1|2 g 5 5 SIZE DT, FROM [T |\ e NEEREERRE i s |2 NOTES
+ |+ AL CARRY |33 2|52 |e|3|2|E|2|2
el e B a LOOP NO. ) TURNS ST?fpr)AR 7|2 | PHASE | DELAY | oo o) I EHEHHEEHEE z|g
= 115 secl = secl = - - - I = Ix = - % - 1. Refer to "Road Standard Drawings NCDOT"” dated
11 |V | 1A | 6X40 | * 0 |k : : January 2012, "Standard Specifications for
21,22 RIGIR|R|Y S I S v e Ml el 0 el S el el . Roads and Structures” dated January 2012.
. 147 Rl clrIR 2A 6X6 * 0 [¥|-| 2 = SEC, - SEG - | - |- [ XX - -k - 2. Do not program signal for late night
(D1+6) ’ 4N 6x40 k 0 ¥ -1 4 - SEC - SEC - -l - X - X - -k - flashing or_)er‘ation unless otherwise directed
ol,ez JCJCJRIG|Y oA [ ex6 [ % | 70 [¥[-[6 | -] - se]-[-[-[-[x[-[x[-[-[*[-] | g%’azge“f;g;”gzriagged
See SIGNAL FACE I.D * Video Defection Zone 4. Set all detector units to presence mode.
Note = 5. Locate new cabinet as to not obstruct sight distance of
9 All Heads L.E.D. vehicles turning right on red.
¥ See Note 11 6. Program all timing information into phase banks
1,2, and 3 unless otherwise noted.
7. Set phase bank 3 maximum limit to 250 seconds for
@ @ phases used.
B 8. This intersection features an optical preemption system.
107 12 Shown locations of optical detectors are conceptual only.
PHASING DIAGRAM DETECTION LEGEND @ @ 9. Upon completion of Emergency Vehicle Preemtion, controller
: e returns to normal operation based on vehicle demand.
DETECTED MOVEMENT @ 21,22 10. Maximum times shown in timing chart are for free-run
UNDETECTED MOVEMENT (OVERLAP) 41,42% operation only. Coordinated signal system timing
-—— UNSIGNALIZED MOVEMENT 11 61,62 values supersede these values.
<-— —= PEDESTRIAN MOVEMENT 11. Reconnect and unbag signal heads #41 and #42 for Temporary
a Signal Design 3.
= 12. Poles are existing during Temporary Signal Design 3, TMP
& Phase 1, Steps 11-21.
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TIMING CHART > i 13
% 2033 SOFTWARE w/2070 CONTROLLER Ccg\\\ o
IS PHASE o1 02 04 06 Sta. 13 +96 +/~ —LALT- o \\\\ N
= ’ o~
E MINIMUM  INITIAL * [ SEC. 10 SEC. {  SEC. 10 SEC. 54" +/- Rt. vl o
5 ™~
g VEHICLE EXTENSION * 2.0 sec.| 3.0 sec.| 2.0 sec.| 3.0 SEC. < %
o YELLOW CHANGE INT. 4.1 sec.| 4.1 sec.| 3.1 sec.| 4.1 SEC. 2 =
" RED CLEARANCE 2.6 sec.| 1.5 sec.| 1.5 sec.| 1.5 SsEC X
i MAXIMUM  LIMIT * 15 sec.| 50 sec.| 35 sec.| 50 sEc
§ RECALL POSITION NONE VEH. RECALL NONE VEH. RECALL
; VEHICLE CALL MEMORY NONE  |[YELLOW LOCK| NONE  [YELLOW LOCK
% DOUBLE ENTRY OFF OFF OFF OFF
. WALK * ~  sEc.| - sECc.| — SEc.| —  SEC.
£ FLASHING DON'T WALK —~ SEC.| — SEC.| — SEC.| —  SEC. Signal Upgrade - Temporary Design 1 (TMP Phase 1, Steps 1-10)
N MIN PED CLEARANCE - SEC| - SEC| - SEC] - SEC Signal Upgrade - Temporary Design 3 (TMP Phase 1, Steps 11-21)
é TYPE 3 LIMIT - SEC. - SEC. - SEC. - SEC. Prepared for the Offices of: SEAL
S ALTERNATE EXTENSION - SEC. - SEC. - SEC. - SEC.
S N h Alston Aven
z ADD PER VEHICLE * — SEC.| — SEC.| — SEC.| —  SEC. C 55 (Sout atStO enue) Ak CARg T
- MAXIMUM  INITIAL * —~ SEC.| — SEC.| — SEC.| —  SEC NC 147 SB R 5‘\%2::0?535/0&;:?
- MAXIMUM GAP* 2.0 sec.| 3.0 sec.| 2.0 sec.| 3.0 SEC. o amps SEAL
: REDUCE 0.1 SEC EVERY * | — SEC.| — SEC.| — SEC.| — SEC oL o Division Durham Gounty Durhan AR
§ : ) : : ) 1025 Wade Avenue 2, eC PLAN DATE: September 2014 |RevieweD 8Y: J Hochanadel ///’(\""%,/KGINES:&"%@\\:
v MINIMUM  GAP 2.0 sec.| 3.0 sec.| 2.0 sec.| 3.0 sEC. 4 : PREPARED BY: R Dravton REVIEWED BY: U e
% * These values may be field adjusted. Do not adjust Min Green and Extension times for Ralelgh’ NC 27605 72 v Pkwy’GZE:fg‘NC = : REVISIONS : ' INIT DATE RIEE
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I PROJECT REFERENCE NO. SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR NOTES [ vone Sig. 2.
ON OFF
PRQGRAMMING .DETAIL ) ENABLE% 1. To prevent “flash-conflict” problems, insert red flash IGNAL HEAD HOOK P CHART
(remove jumpers and set switches as shown) oW program blocks for all unused vehicle load switches in S -U
- the output filﬁ.therEfy ThOT signal heads flash in swxl??:ﬂDNo. st ls2|1s3!s4alss5|sels7!|sslsalsialsi]s AéJlx Asuzx Asu3x Asu4x Asusx Asuex
REMOVE DIODE JUMPERS I-6, I-9, 2-6, 2-9, and 6-9. ON = accordance wi © signal plans. o
RF 2010  —— 2. Program controller to Start Up in phases 2 and 6 green. CHOQEL | 1 | 2 (13| 3 | 4| 14| 5|6 |15 7|8 /169 ]18)|17]|1 |12/ 18
RP DISABLE . o '
o o o WD 1.0 SEC 2 Set power-up flosh time to 0 seconds within the controller PHasE | 1 | 2 |pfp| 3 | 4 |pep| 5 | 6 |PEn| 7 | ® |pEp|OL!|OL2|seRe| OL3 | OL4 |seene
©ff ~f3 ©f3 wf3 sf3 o ~3 =5 oF o ofd B 0 wEl < o « A |Gy ENABLE - programming. The conflict monitor will govern startup
T e e e e e eTeT, - “o 0 e e .:_EES;UZE;ARITY% flash. Ensure STARTUP "RED START” is set to O seconds. AL w¥|2n22| no | wo (anaz| o | v fensz| no | o | o | o | o] e | e | | e |
[e0) .
Z% 9% .':% 9% 9% }'% Q% ﬁ% F% 9% T 0,0% '7% © tp% ﬂ,‘% ﬂp% RF SsM = ——/ 4. Enable Simultaneous Gap-Out feature for all phases.
—~® A0 N0 N0 A0 A0 VO N0 A0 VO A0 VO NO N0 O O N FYA COMPACT— . i i i RED 128 101 134
00% ,\% w% '\% w% m% v% m% N% %O% % % % % % % FYA 1-9 X 5. Program all timing information into phase banks 1. 2,
T i — — — — — — — = — g @ N~ w T | _ o
2 0P 28 40 20 0 BB H® A0 O H® B B 6 He H® Hé & E_m 3710 o and 3 unless otherwise noted. YELLoWw | * | 129 102 135
O o® ~® o v B o) 6. Set phase bank 3 maximum |imit to 250 seconds for phases
~H T T @8 N8 98 98 IE 95 N =H 98 o of ~H oF o ot FYA T-12
% 00 O OO 40 20 20 - ® 20 <0 40 -0 40 <0 <0 < <O < é N > used. GREEN 130 103 136
;,D _03% v;% g% Q% 9% ,:% 9% Q% E% Q% g% :% 9% m% w% '\% m% ELLON DISABLE N N 7. Ensure start up flash phases are coordinated with flash RED A1
30 I8 26 20 b 08 0 b K W® b HE WO W K W Wd 3000 = _M>2 program block assignments. ARROW
o @) - N | 3
Z CHETHETHTEHTHCENECH B YSHH Y =H %H ¢ oF ~ 00020 S [C1 4 = Set the Red Revert interval on the controller to 1 second. YAER"R"OO\,Y Al22
< 28 28 26 28 20 o8 b ob O vb o8 v o® o O L® b 2120030 S s @
5 0130040 A This cabinet and controller are part of the Durham FLASHING A123
- 28 TH Y8 %8 TH T8 oF ~H o o8 YH 8 o8 =8 o8 oF o 0140050 B =t Signal System ‘ARROW.
LYY YT YT T T T T T Y T Y T T Y Y Y 0150060 _ )
NG NG NG N§ Vo & 0160 070 _ GREEN 1 127
ARROW
NN IN NN NN NRE I s
- = = = = = = © © 0 © © © © © © © 0180 090 :.9 — NU = Not Used
~N -
\ TE T8 o6 T8 6 T8 T8 T ®8 SH CH CF I8 28 8F =F = FF W0 EQUIPMENT INFORMATION % Denotes install load resistor. See load resistor
So S0 S0 S0 S0 S0 20 S0 0 0 0 0 0 0 O O & |
ST T T T T T T T RV installation detail this sheet.
COMPONENT SIDE E 13 § CONTROLLER. et e et eeeeene 2070E * See pictorial of head wiring in detail below.
REMOVE JUMPERS AS SHOWN I:Ils CABINET .ottt ennesnanns 332 W/ AUX
.:Il_l1§ SOFTWARE e+ v v v vevenennnn. McCAIN 2033 FYA SIGNAL WIRING DETAIL
NOTES: W )is— CABINET MOUNT .« v vuuvnnn. BASE (wire signal head as shown)
wire § S Snow
1. Card is provided with all diode jumpers in place. Removal OUTPUT FILE POSITIONS...18 WITH AUX FILE e signat fead 4 own
of any jumper allows its channels to run concurrently. B = DENOTES POSITION LOAD SWITCHES USED...... $1.52,55,S8.AUX S1
2. Ensure jumpers SEL2-SEL5 aond SEL9 are present on the monitor board. OF SWITCH EU@?E?PU?ED """"""" 1.2.4.6 OL1RED tAlzD
............... *
3. Ensure that Red Enable is active at all times during normal operation. OVERLAP 2% vttt et NOT USED OL1 YELLOW (A122) @
4. Ensure conflict monitor communicates with 2070. OVERLAP 3......c00vvneen NOT USED
OVERLAP 4..uiunnnnnnnnn. NOT USED OL1 GREEN (8123) @
% See FYA PPLT Programming detail this sheet. @
@1 GREEN (127) ——————
11
INPUT FILE POSITION LAYOUT EMERGENCY VEHICLE PREEMPTION PROGRAMMING
(front view) 1. Program EVB preempt as fol lows: FYA PPLT PROGRAMMING
1 5 2 4 5 5 5 5 5 0 Y 12 3 14 Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE
EVB Clear = 2 1. Program Flashing Yellow Arrow phases as follows:
S S S S FS EVB Clearance Phases = 1,6 Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWwO
FiLe Y 9 9 9 9 | o PPLT FYA = PHASE 1
> ISOLATOR . .
"I" /\/i £ £ £ £ ST 2. Program general preemption parameters as fol lows:
L ; ? \_ E E E E . Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS 2. Assign output pin for Flashing Yellow Arrow as fol lows:
— /‘\ _ Y Y Y Y |isocaToR Min Time Before PE ForceOff = 1 Main Menu - 6) QUTPUTS - F) FYA PPLT
= Phase 1 = 99
\— s S lch.3icht]l 2
U | \/> |c_) lc-] . i . |c_)
FILE i/ O T T ||UNUSEDT EVB 1 T 3. Redirect RED and YELLOW outputs for the left turn phases
"J" ] <X© _— E. E. CH. 4 (CH. 2 E. Program extend time on optical detector as follows:
w T T ||UNUSEDIUNUSED| T unit for 2.0 sec for EVB. Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE
! Phase 1 RED = 97, Phase 1 YELLOW = 98
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE
ST = STOP TIME
EVB = EMERGENCY VEHICLE PREEMPT
SPECIAL DETECTOR NOTE THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: ©5-1028T1/T3
Install a video detection system 4 CHANNEL TOMAR OSP CARD DESIGNED: September 2014
for vehicle detection. Perform INSERT CARD INTO SLOT J13 SEALED: 4/2/15
instal lation according to manufacturer’s REVISED: N/A
directions and NCDOT engineer approved TYPICAL TOMAR FIELD WIRE DETAIL
mOUnTing IOCG‘I’iOnS TO CICCOmD| iSh 'I'he (input file, rear view) LOAD RESISTOR INSTALLATION DETAIL
detection scheme.s shown on the Signal | (install resistor as shown below) Electrical Detail - Temporary Design 1 (TMP Phase 1, Steps 1-10)
Design Plans. FIELD | CABINET Electrical Detail - Temporary Design 3 (TMP Phase 1, Steps 11-21)
1 vJ1 3 ELECTRICAL AND PROGRAMMING
Yellow B e o P S AP ACCEPTABLE VALUES PHASE 1 YELLOW FIELD DETAILS FOR: NG 55 (SOUth Alston Avenue) SE.A:I.-
—HQ[“D  Tnput (EVB) VALUE (ohms) | WATTAGE t
1 Tomor A | ’ TERMINAL (126) a AR,
Detector L 1.5K - 1.9K 25W (min) Prepared In the Offlices of: S e, 2
eve) TG TR ukusen) 2.0K - 3.0K [1BW (min) NG 147 SB Ramps SSAS T
Blue/Bare : K = g SEAL FR-
wrap bare wire with : i Division 5 Durham County o Durhanm PR 008453 iz
insulating tape ! EQ 6nd AC- PLAN DATE:  November 2014  |REVIEWED BY: | g7 PO UTENS
! PREPARED BY: S, Armstrong REVIEWED BY: “—— "':,,”7. RO“\\\\'\\‘\
' REVISIONS INIT. DATE | —oocusigneay: 't
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, yokwf?owo, y'b. 4/2/2015
750 N.Greenfleid Phwy.GarrerNC 27529 | | yr—— DATE
*************************************************************************** SIG. INVENTORY NO. 05-1028T1/T3




DocusSign Envelope ID: FSE8C51A-D15C-4765-AFB2-438499CD7BB3

2 Phase PROJECT REFERENCE NO. SHEET NO.
EV PREEMPT PHASES 2033 SOFTWARE w/ 2070 CONTROLLER Fully Actuated U-3308 Sig. 2.5
PHASING DIAGRAM ;
TABLE OF OPERATION LOOP & DETECTOR UNIT INSTALLATION CHART w/ EV Preemption
DETECTOR PROGRAMMING ;
PHASE INDUCTIVE LOOPS fiteultns —— (Durham Signal System)
SIGNAL 0|0 F TIMING 1 2 | 3 4 5 6 7 8 8
FACE L] 5 I; SIZE NI N EEREREENE NOTES
+ |+ Ak CARRY |F353[ 2|32 |2|3|2|E|%|2
S a LOOP NO. 1 TURNS ST?fpr)AR 2|2 st | DELAY | (oo, (35|25 8 82| 5|3 E g z|g
= T 15 secl = seol - 1= - - I = I 1= =T~ % 1. Refer to "Road Standard Drawings NCDOT"” dated
11 ~— = [~ | : : " £ ;
Ul+6 Y 1A 6X40 * 0 January 2012, "Standard Specifications for
21,22 RIGIRIY 6 | - SEC - SELp - - - [ X X K Roads and Structures” dated January 2012.
- Lo clolcly 2A 6X6 * 0 PK[-] 2 | - SEC| - SEC) - |- |- |- |X|-|X|-|-|-|*%| 2. Do not program signal for late night
PHASING DIAGRAM DETECTION LEGEND (@1+6) : 6A 6X6 * 70 PK|-| 6 | - SECf - SEC| - |- - - X |- X |- |* flashing operation unless otherwise directed
- - by the Engineer.
< ® DETECTED MOVEMENT SIGNAL FACE I.D. *Video Detection Zone 3. Set all detector units to presence mode.
B — UNDETECTED MOVEMENT (OVERLAP) See 4. Program all timing information into phase banks
- — — UNSIGNALIZED MOVEMENT Note Al'l Heads L.E.D. 1,2, and 3 unless otherwise noted.
< — — = PEDESTRIAN MOVEMENT 8 * See Note 9 5. Set phase bank 3 maximum limit to 250 seconds for
phases used.
@ @ @ 6. This intersection features an optical preemption system.
Shown locations of optical detectors are conceptual only.
@ @ (o @ o 7. Upon completion of Emergency Vehicle Preemtion, controller
107 returns to normal operation based on vehicle demand.
@ @ @ 8. Maximum times shown in timing chart are for free-run
operation only. Coordinated signal system timing
@ 21 29 values supersede these values.
6162 41,42% 9. Bag and disconnect signal heads #41 and #42 during
11 ’ this phase of construction.
/ I
) /|
SH
G | /| al
U /] S
o
N [l
P / /I A
A s LEGEND
= II/ N PROPOSED EXISTING
" l” = O— Traffic Signal Head o>
| - |,l O— Modified Signal Head N/A
lll — Sign —
N{ ? Pedestrian Signal Head *
g With Push Button & Sign
2033 EV PREEMPTION § / }{ O— Signal Pole with Guy o)

3 FUNCTION (SEgg?\IDS) . lll - <, Signal Pole with Sidewalk Guy e -

= | ; l C——>  Inductive Loop Detector  C__-D

= v BEFORE PREEMPT 3 . | NC 55 (5. aiston Averue) B P ‘\\ | 35 Mpn -3% Grade = auctive L &Dchme* ==

é MIN. PED. CLEAR BEFORE PREEMPT 0 e E'_ K& — /| II IIII II II III . B Junction Box L.;'

g MIN. GREEN BEFORE PREEMPT 1 ° o | ] = [L_s i Ll i — S . o

- CLEARANCE TIME Y - - — — - —% . ° R s e ’}:_- 2-in Unqerground Condui t

z 62 ° ® e ¢4 i N/A Right of Way = ————-

LéJ PREEMPT EXTEND** 2.0 = 61 S — — ' — — — — — —— — — | dr— — Directional Arrow —

z ** Program Timing on Optical Detector Unit = R @ @ I’ D@ < I @ ngh‘l' Arrow ”Unly" Slgﬂ (R3-5R) @

= — - _ N 10 E:: N L_

> - — — % - %12 - - - W I No Right Turn Sign (R3-1)

z e S —————— S l B = == © No Left Turn Sign (R3-2) ©

5 rRW————————9 T T T T TS 7 (S. Alston Avenue) " " S -

2 35 Mph +5% |Grade o, Yy NC 55 s 0 YIELD” Sign (R1-2) 0

= | / ] Work Area N/A

E | A\ | = ® Drums N/A

& —_— \\\ \\\\ B o~ Optical Detector [

*

5 \\\\\ \\ [ K Video Detector <

s \\\-/ﬁ\\\ @I Video Detection Areq (NI

§ _ \\ 1. Direct Bury -—---------

TIMING CHART = SN

5 2033 SOFTWARE w/2070 CONTROLLER S \\\\ 0o

i O

5 PHASE 01 02 06 ol \\\\ -

% MINIMUM  INITIAL * ( sec.| 10 sec.| 10 SsEC. g o

5 ~

g VEHICLE EXTENSION * 2.0 sec.| 3.0 sec.| 3.0 SsEC = %

o YELLOW CHANGE INT. 3.0 sec.| 3.6 sec.| 4.1 sEc 2 =

it RED CLEARANCE 2.6 sec.| 1.0 sec.| 1.5 sEC. 9

- MAXIMUM  LIMIT * 15 sec.| 50 sec.| 5 SEC.

§ RECALL POSITION NONE VEH. RECALL | VEH. RECALL

; VEHICLE CALL MEMORY NONE  |YELLOW LOCK|YELLOW LOCK

% DOUBLE ENTRY OFF OFF OFF

. WALK * ~  SEC.| - SEC.| —  SEC.

e FLASHING DON'T WALK - SEC. —  SEC. - SEC.

. MIN PED CLEARANCE ~ sec.| - sec| - sec. Signal Upgrade - Temporary Design 2 (TMP Phase 1, Step 4A)

é TYPE 3 LIMIT - SEC. - SEC. - SEC. Prepared for the Offices of: SEAL

=) ALTERNATE EXTENSION —  SEC. —  SEC. —  SEC.

2 NC 55 (South Alston Avenue o,

z ADD PER VEHICLE * —  SEC. —  SEC. —  SEC. ( t ) \V\CA/?OZ/

- MAXIMUM  INITIAL * - sEC.| - SEC.| —  SEC. NC 147 gB Ramps 5\\%22&%/%}%

) T §T sEAL -

= r:::gl:';]ii: mp— 2:0 ZEE 5-0 zEz >-0 zEz Division 5 Durham County Durhanm EP 20 i

% . * - EC. - EC. - EC. o2 o ) . T TR RIS

E MINIMUM  GAP 2.0 sec.| 3.0 sec.| 3.0 SsEC (: MRy 0 o aro 2315 won e ) Hochanadel /%,f/£°€jﬁ&§;\®i\°\

S i , = . - _ : _ Raleigh, NC 27605 |750 #.Greenriela Phwy.Garner.NC 27529| PREPARED BY: R Drayton REVIEWED BY: /l”'u«".,l_.{.(.)m\“‘\\

5 These values may be field adjusted. Do not adjust Min Green and Extension Tel'919-789-9977 SCALE REVISIONS INIT. DATE DocuSigned by:

a times for phases 2 and 6 | than what is shown. Min Green for all - 1el :
e o e oo et shown. M Groan for C) Sidonuas  raxstsrsssso 0 40 Mot soes
N LD H Y oY oY No 2l U O L e e A N\ 50781D2BEF98C498. AT
*E’ié License #: C-2197 1"=40" SIG. INVENTORY No.  (5-1028T?2
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I PROJECT REFERENCE NO. SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR NOTES [ vone Sig. 2.6
FF
PROGRAMMING DETAIL ) ENA;JL'\E i 1. To prevent “flash-conflict” problems. insert red flash
(remove jumpers and set switches as shown) o &1 program blocks for all unused vehicle load switches in SIGNAL HEAD HOOK-UP CHART
the output file. Verify that signal heads flash in LOAD AUX | AUX | AUX | AUX | AUX [ AUX
- Occordoice w;'l'h fhe S;g:’ml Dlonég ! switen nod S1 | 52| 53| s4 | S5 | s6 |57 | 58| 59510 sit|si2| S| A5 AR AN R
REMOVE DIODE JUMPERS I-6, I-9, 2-6, 2-9, and 6-9. ON > | CMU
RF 2010  —— 2. Program controller to Start Up in phases 2 and 6 green. CHOQEL | 1 | 2 (13| 3 | 4| 14| 5|6 |15 7|8 /169 ]18)|17]|1 |12/ 18
\_l:’ RP DISABLE . o '
o o o WD 1.0 SEC 2 Set power-up flosh time to 0 seconds within the controller PHasE | 1 | 2 |pfp| 3 | 4 |pep| 5 | 6 |PEn| 7 | ® |pEp|OL!|OL2|seRe| OL3 | OL4 |seene
oF ~H oF o8 8 o8 oF =f o - o A B |-Gy ENABLE - programming. The conflict monitor will govern startup
Y JROY JWOF JWOT JWOr Jpor WO JpOr JpOr JRRIROT Je JT RO JA' JPU — "
. o o - EES;UI;EIQARITY% flash. Ensure STARTUP "“RED START” is set to O seconds. SonaL 1 2122] v | ovo | onvo | oo | owo etezl no | ovo | oo e | 0¥ no oo | owe | oo | s
Z% 9% .':% 9% 9% }'% Q% ﬁ% F% 9% T 0,0% '7% © tp% ﬂ,‘% ﬂp% RF SsM = ——/ 4. Enable Simultaneous Gap-Out feature for all phases.
—~0 N0 N0 ANO® A0 A0 N0 NO® A0 A0 N0 NO NO® A0 VO O N FYA COMPACT RED 128 134
«®2r® @ 9 @ 9 & O & 9O FYA 1-9 j{ 5. Program all timing information into phase banks 1. 2.
SERTr Ty Sinr S0 S0 S0r Y0 S0 S0 Y0 Y0 2 z ; : : : B |FYAa 3-10 > and 3 unless otherwise noted. vettow | % | 129 135
z 0@ @ | _
Y o® ~® o » .:_FYA 5_“_J 6. Set phase bank 3 maximum |imit to 250 seconds for phases
s TH T TH 8 ~E ©F 98 S8 °F Y8 =8 98 o o nH o © it FYA T-12 g 136
E T st Jy JOr ey Ry iy Oy K Y Y X T IR IR e O used. OREEN 130
& E ON->
0 . .
3 _03% v;% g% Q% 9% ,:% 9% Q% E% Q% g% :% 9% m% w% '\% m% ELLON DISABLE N N 7. Ensure start up flash phases are coordinated with flash RED A1
30 I8 26 20 b 08 0 b K W® b HE WO W K W Wd 3000 = _M>2 program block assignments. ARROW
o @) - N 3
< ?% 'T\% ?% Q% %% 92% ':% 9% 9% 1‘% Q% S% :% 9% o oo% ,\% 811;8 8%8 S M4 = Set the Red Revert interval on the controller to 1 second. YAER"R"OO\,)' Al22
< 2@ 20 26 20 28 b & b o0& & & & & & KO b © o s v : :
5 0130040 A This cabinet and controller are part of the Durham FLASHING A123
o SH TH SH TH ~H o 8 N8 9F ©8 I8 °F YH =8 S8 o o 0140050 I Signal System. ‘ARROW.
T NG NG NG NG NG VG Ld Ld Ld LdLdLdLdLE LSO LS 0150060 W 1s —
0160 070 ShEEN | 127
NN IN NN NN NRE I s
- = = = = = = © © 0 © © © © © © © 0180 090 :.9 — NU = Not Used
~N -
\ g% g% g% g% i% g% g% g% 9% ':% 9% Q% l’% 9% ‘ﬁ% ;% 9% FF E 11? EQUIPMENT INFORMATION % Denotes install load resistor. See load resistor
y ahaiandiahdiandiah S ce ocw oc® c¥® ¥ ¥ T ¢ ¢ T Ry instal lagtion detail this sheet.
COMPONENT SIDE E 13 § CONTROLLER. et e et eeeeene 2070E * See pictorial of head wiring in detail below.
REMOVE JUMPERS AS SHOWN .:Ilg CABINET .ottt ennesnanns 332 W/ AUX
NOTES: I:I._IH SOFTWARE. ... veienannn McCAIN 2033 FYA SIGNAL WIRING DETAIL
: W s— CABINET MOUNT.eeeeeeenss BASE (wire signal head as shown)
1. Card is provided with all diode jumpers in place. Removal OUTPUT FILE POSITIONS...18 WITH AUX FILE
of any jumper allows its channels to run concurrently. B = DENOTES POSITION LOAD SWITCHES USED...... S1.52.58,AUX S1
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. OF SWITCH PHASES USED.......cnevnn 1.2.6 OLLRED (Alzh
OVERLAP 1.ieieenneenanns *
3. Ensure that Red Enable is active at all times during normal operation. OVERLAP 2% vttt et NOT USED OL1 YELLOW (A122) @
4. Ensure conflict monitor communicates with 2070. OVERLAP 3....ccvvienann NOT USED
OVERLAP 4..uiunnnnnnnnn. NOT USED OL1 GREEN (8123) @
% See FYA PPLT Programming detail this sheet. 21 GREEN (127) @
EMERGENCY VEHICLE PREEMPTION PROGRAMMING !
INPUT FILE POSITION LAYOUT
(front view) 1. Program EVB preempt as fol lows: FYA PPLT PROGRAMMING
| 5 3 4 5 5 5 5 9 0 1 12 3 14 Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE
EVB Clear = 2 1. Program Flashing Yellow Arrow phases as follows:
S S S S FS EVB Clearance Phases = 1,6 Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWwO
FiLe Y C> o 9 2 | 9 | o PPLT FYA = PHASE 1
3L /\/i\ e . . . ISOLSATTUR 2. Program general preemption parameters as fol lows:
L ; ? \_ E E E E . Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS 2. Assign output pin for Flashing Yellow Arrow as fol lows:
= Y Y Y Y |isoLaToR Min Time Before PE ForceQff = 1 Main Menu - 6) OUTPUTS - F) FYA PPLT
=\ \ - Phase 1 = 99
\ S S |lcH.3icH. 1|l $
U ’ \) G G e G
FILE i/ O T T ||UNUSEDT EVB 1 T 3. Redirect RED and YELLOW outputs for the left turn phases
"J" ] <X© |~ E. E CH. 4 ICH. 2 FF? Program extend time on optical detector as fol lows:
w T T UNUSED:UNUSED T unit for 2.0 sec for EVB. Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE
! Phase 1 RED = 97, Phase 1 YELLOW = 98
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE
ST = STOP TIME
EVB = EMERGENCY VEHICLE PREEMPT
SPECIAL DETECTOR NOTE THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: ©05-1028T2
Install a video detection system 4 CHANNEL TOMAR OSP CARD DESIGNED: March 2015
for vehicle detection. Perform INSERT CARD INTO SLOT J13 SEALED: 4/2/15
instal lation according to manufacturer’s REVISED: N/A
directions and NCDOT engineer approved TYPICAL TOMAR FIELD WIRE DETAIL
mOUnTing IOCG‘I’iOnS TO CICCOmD| iSh 'I'he (input file, rear view) LOAD RESISTOR INSTALLATION DETAIL
detection schemes shown on the Signal : (install resistor as shown below)
Design Plans. FIELD | CABINET Electrical Detail - Temporary Design 2 (TMP Phase 1, Step 4A)
1 J1 3 ELECTRICAL AND PROGRAMMING
- —p— ACCEPTABLE VALUES PHASE 1 YELLOW FIELD ol NG 55 (South Alston Avenue) SEAL
et Tomar | oo L0 et B VALUE (ohms) | WATTAGE TERMINAL (126) at o\ ARG
Detector Orange —Q| 15K - 1.9K__ | 25W (min) Prepared In the Offlcss of: S St
eve) L el TR tuusen) 20K ~ 3.6 [10W tmn) ” 3 NC 147 SB Ramps SR
Blue/Bare : K = SEAL % =
wrop bore wire with : L Division 5 Durham County bs Durhanm z 008453 3
insulating tape : EQ Gnd AC- PLAN DATE: March 2015 REVIEWED BY: | @772 2//‘//0 (O/VC'N‘—“Q((/ g}\:
; PREPARED BY: S, Armstrong REVIEWED BY: “—— "z,,llf. RO\‘\\\\'\\‘
' REVISIONS INIT. DATE | —oocusigneay: 't
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, yokwf?owo, y'b. 4/2/2015
750 N.Greenfleid Pwy.GarnerNC 27529 | | | r— DATE
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DocusSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

3 Phase PROJECT REFERENCE NO. SHEET NO.
2033 SOFTWARE w/ 2070 CONTROLLER U-3308 Sig. 3.0
EV PREEMPT PHASES LOOP & DETECTOR UNIT INSTALLATION CHART Fully Actuated
TABLE OF OPERATION w/ EV Preemption
DETECTOR PROGRAMMING '
PHASE Durham Signal System
INDUCTIVE LOOPS TIMING ATTRIBUTES £ STATUS ( g y )
SIGNAL @ F 1 2 3 4 5 6 7 8 o
FACE 210 5 '; SIZE NI N EEREREENE NOTES
+14 A CARRY |=3|532|35|2|e|S|2|E|%2 |2
6 B a HOOF NO- (ft) TURNS ST?fpr)AR Z|% | PHASE | DELAY | (orpercn) S8 g|ols|F|S|5|8 “ |5
1. Refer to "Road Standard Drawings NCDOT"” dated
- - SEC| - SEC, - |- - - XX - -
21,22 G|R|IR]Y oA ox6 * o ’ * January 2012, "Standard Specifications for
41.42 : 4A 6x40 * 0 [*|-] 4 A% I XX Roads and Structures” dated January 2012.
, RIGIRI|R
- Lo s rlcly BA 6X6 * 0 PK[-| 6 | - SEC| - SEC| - |- |- |-|[X|-|X|-|-|-|*%| 2. Do not program signal for late night
(26) ’ * Video Detection Zone flashing or_)er‘ation unless otherwise directed
by the Engineer.
PHASING DIAGRAM DETECTION LEGEND 3. Reposition signal heads #11, #21, #22, #61, and #62
o DETECTED MOVEMENT See during this phase of construction.
C 0 0 AP Note 4. Set all detector units to presence mode.
UNDETECTED MOVEMENT (OVERLAP) #8 SIGNAL FACE I.D. 5. Program all timing information into phase banks
-—— UNSIGNALIZED MOVEMENT Al'l Heads L.E.D. 1,2, and 3 unless otherwise noted.
< ——= PEDESTRIAN MOVEMENT * — See Note 10. 6. Set phase bank 3 maximum limit to 250 seconds for
phases used.
@ @ 7. This intersection features an optical preemption system.
Shown locations of optical detectors are conceptual only.
@ @ 127 8. Upon completion of Emergency Vehicle Preemtion, controller
12" returns to normal operation based on vehicle demand.
@ @ 9. Maximum times shown in timing chart are for free-run
operation only. Coordinated signal system timing
@ 21.27 values supersede these values.
4ﬁ42 10. Bag and disconnect signal head #11 during this phase
11 61,62 of construction.
‘8 EQ 11. Contractor shall adjust video detection zones as required.
N @ [l
O
[ag)]
N %)
(QV]
+ M~
¢ |=
2033 EV PREEMPTION g O
=
LEGEND
FUNCTION Eve Lo ===
(SECONDS) Pl e PROPOSED EXISTING
DELAY BEFORE PREEMPT 0 @ Traffic Signal Head
MIN. PED. CLEAR BEFORE PREEMPT 0 [ Mod fied Signol Head N/A
MIN. GREEN BEFORE PREEMPT 1 o . Sign _
; d
) CLEARANCE TIME 2 > A Pedestrian Signal Head
S PREEMPT EXTEND** 2.0 \ () With Push Button & Sign
< ° : .
§ ** Program Timing on Optical Detector Unit i |NC 55 (5. Alston Avenue) ' 7 35 MDh _2% Grade O— S|gn(]| Pole with Guy [ S
= RN T Ly - e J:ﬁ‘ I 1 H [ o C J, Signal Pole with Sidewalk Guy e <
% _— e N—— |- - - - - - L0 OG6H <— >  Inductive Loop Detector — C_-__3
= © > Controller & Cabinet o]
2 O Junction Box u
8 R — 2-in Underground Conduit —-—-—-—-—
; N/A Right of Way ~ ————-
= B Directional Arrow —
2 (& Right Arrow "Only” Sign (R3-5R) (&
z No Right Turn Sign (R3-1)
5 | NC 55 (S. Alston Avenue) © Mo left Turn Sign (R3-2) 0
E | o), "YIELD” Sign (R1-2) O
g — 1 €) Left Arrow "Only” Sign (R3-5L)  (®
2 \ I Work Area N/ A
%
s \ o Drums N/ A
c = .
.;:f TIMING CHART - od Optical Detector o«
.E 2033 SOFTWARE w/2070 CONTROLLER K] Video Detector <
° PHASE 02 04 26 @ Video Detection Areq (D
% MINIMUM INITIAL * 10  SEC. 7 sEC.| 10 SEC. Direct Bury ————-————-
g VEHICLE EXTENSION * 3.0 sec.| 2.0 sec.| 3.0 SEC.
o YELLOW CHANGE INT. 3.5 SEC.| 3.0 SEC.| 4.0 SEC.
" RED CLEARANCE 1.2 SEC.| 1.4 sec.| 1.7 SEC.
- MAXIMUM  LIMIT * 5 SEC.| 35 SEC.| 5 SEC.
;3 RECALL POSITION VEH. RECALL NONE VEH. RECALL
; VEHICLE CALL MEMORY  |YELLOW LOCK| NONE  |YELLOW LOCK
% DOUBLE ENTRY OFF OFF OFF
. WALK * —~  SEC.| — SEC.| —  SEC.
e FLASHING DON'T WALK —  SEC. —  SEC. —  SEC.
. MIN PED CLEARANCE ~ sec| - sec| - sk Signal Upgrade - Temporary Design 4 (TMP Phase 2 , Steps 1-6)
S TYPE 3 LIMIT - SEC. - SEC. - SEC. Prepared for the Offices of: SEAL
=) ALTERNATE EXTENSION —  SEC. —  SEC. —  SEC.
2 NC 55 (South Alston Avenue o,
z ADD PER VEHICLE * —  SEC. —  SEC. —  SEC. ( t ) \\ﬁ.,foﬁf@ S,
- MAXIMUM INITIAL * ~ sec.| - skc.| -—  sEc. NC 147 gB Ramps 5‘\%223535/02;:?
> S §7 SEAL H
= r:::gl:';]ii: my— 5:0 ZEE 2-0 ziz 5:0 ziz . Division 5 Durham County Durhanm EP B0 i
% . * — . — . — . N o . . T TR AN
: 1025 Wade Avenue i P oute:  September 2014 |Reviewn av: J Hochanadel @of,€:ﬁ&%®is
5 MINIMUM _ GAP 3.0 sec.| 2.0 skc.| 3.0 sec " Raleigh, NC 27605 |750 1-Greenrieid Phwy.Corner.c 27szo| PREPARED BY: R Drayton | REVIEWD by: HEATIANS
g * Thesefvalu:s ma)zl be oi;ieédlodiusfﬁd. Doh not of\iusf Mi;\A Grgen anfd Exlflens}ion Te|919-’789-9977 SCALE REVISIONS ey e N T
v a times for phases 2 an ower than what is shown. Min Green for all other : : :
S § 5 phases shFc:uld not be lower than 4 seconds. ‘ ENGINEERING & CONSTRUCTION Fax:919-789-9591 9 4|0 """"""""""""""""""""""""""""""""""""""""""""" %“\PL’Q/L/\/ 4{302/:5
~N v UB) H . _ — ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' N\ 50781D2BEQ8C498. AT
§’i% License #: C-2197 1"=40" SIG. INVENTORY No.  (5-1028T4
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I PROJECT REFERENCE NO. SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR NOTES [ oo SR
ON OFF
PRO.GRAMMING.DETAIL ) ENABLE% 1. To prevent “flash-conflict” problems, insert red flash SIGNAL HEAD HOOK-UP CHART
(remove jumper and set switches as shown) program blocks for all unused vehicle load switches in -U
- the output file. Verzfy that signal heads flash in swxl??:ﬂDNo. st ls2|1s3!s4alss5|sels7!|sslsalsialsi]s AéJlx Asuzx Asu3x Asu4x ASU5X Asuex
REMOVE DIODE JUMPER 2-6. ON = accordance with the signal plans. =
RF 2010  —— 2. Program controller to Start Up in phases 2 and 6 green. CHOQEL | 1 | 2 (13| 3 | 4| 14| 5|6 |15 7|8 /169 ]18)|17]|1 |12/ 18
RP DISABLE . o '
o| WD 1.0 SEC 2 Set power-up flosh time to 0 seconds within the controller PHasE | 1 | 2 |pgp| 3 | 4 |pep| B | & |pEn| 7 | & |pEp|OLl|OL2 [sPere| OL3 | OL4 |sene
©ff ~F3 ©f off sf3 =5 ~5 = 9 o8 o o <B o8 « A H — GY ENABLE — programming. The conflict monitor will govern startup
- ~9 -9 -9 -0 -2 -9 -9~ 0 e @ .:_EES;UZE;ARITY% flash. Ensure STARTUP "“RED START” is set to 0O seconds. ero | NU {2122 Nu | NU {4142 NU | NU (6162 NU | NU | NU | NU | NU | NU | NU | NU | NU | N
[e0) .
:% 9% .':% 9% 9% }'% Q% ‘ﬁ% F% 9% q‘% 0,0% '7% © tp% ﬂ,‘% vp% RF SsM = ——/ 4. Enable Simultaneous Gap-Out feature for all phases.
—~0 A0 N0 ANO® A0 A0 N0 N A0 A0 N0 O NO® A0 VO O B |- FYA COMPACT RED 128 101 134
00% ,\% w% '\% w% m% v% m% N% %O% % % % % % % B |Fva 1-9 j{ 5. Program all timing information into phase banks 1. 2.
T i — — — — — — - = — g @ N~ w 0 < | _ .
2 0P 2P 50 50 A0 A0 H0 0 L0 L0 0 A0 A0 4O 48 4 & E_m 3710 " and 3 unless otherwise noted. YELLOW 129 102 135
U@ rn®c® @ @ & & 0 @ o 0 | Fya 7-12 ——/ 6. Set phase bank 3 maximum |imit to 250 seconds for phases
s o o aig Sd d g S g g S0 o i =i oid otd nd ofd w0 T
2009 U0 2® o ® 20 o ® 0 2® 0 DB GO < S oo used. GREEN 130 103 136
z —9 —9 - =
;,D .02% ':% 9% Q% 9% .:% 9% Q% 1% Q% g% :% 9% m% w% ,\% m% VELLOW DISABLE z W — 7. Ensure start up f!osh phases are coordinated with flash RED
S S0 0 0 6 6vb vl L8 HE H® LW® WO WO K W K VW W& o010 s LM program block assignments. ARROW
o | | 3
< ?% 'T\% ?% Q% ?% 9% ':% 9% 2% 1‘% Q% S% :% 9% o*% oo% r\% 8128 8%8 > [ = Set the Red Revert interval on the controller to 1 second. YAER"R"OO\,)'
T 20 20 20 20 20 06 06 06 00 & o0 & b & ©b & & o0 o< T W15 v . .
S Zz T_Ms This cabinet and controller are part of the Durham FLASHING
o SH TH SH TH ~H o 8 N8 9F ©8 I8 °F YH =8 S8 o o 0140050 W17 Signal System. ARROW
LYY YT YT T T T T T Y T Y T T Y Y Y 0150 060 _
"e 6 & o o 0160 070 W_s GREEN
92% :% 9% e% :% 9% ﬁ% 93% :% 9% Q% z% 9% f:% :% 9% cr% 0170 080 ON > —.
~@® =0 =0 =0 =0 =0 =0 ©v® ©x® 0x® ¥® ¥xO® VO® xO® ¥xO® ¥® ® 01O 090 o — NU = Not Used
~ ™ -—
% T% % 2% %% T% ‘.“% 7% $% ;% $% g% ;% g% r;% ;% 2% r o EQUIPMENT INFORMATION
So S0 20 20 20 S0 20 20 0 0 00 0 0 0 0 O o w2
(o]
COMPONENT SIDE W 13 =
/ i T
REMOVE JUMPER AS SHOWN ol | CABINET
:? SOFTWARE . v v v v vt vttt v e e McCAIN 2033
NOTES I:I.:I 18— CABINET MOUNT.eeeeeeenss BASE
1. Card is provided with all diode jumpers in place. Removal OUTPUT FILE POSITIONS...18 WITH AUX FILE
of any jumper allows its channels to run concurrently. B = DENOTES POSITION LOAD SWITCHES USED...... 52.55.S8
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. OF SWITCH PHASES USED.......cnevnn 2+4,6
OVERLAP 1.t eneernnns NOT USED
3. Ensure that Red Enable is active at all times during normal operation. OVERLAP 2% vttt et NOT USED
4. Ensure conflict monitor communicates with 2070. OVERLAP 3.........000..n NOT USED
OVERLAP 4.. .t ernnnn NOT USED
EMERGENCY VEHICLE PREEMPTION PROGRAMMING
INPUT FILE POSITION LAYOUT
(front view) 1. Program EVB preempt as fol lows:
Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 EVB Clear = 2
E E E E FS EVB Clearance Phases = 6 THIS ELECTRICAL DETAIL IS FOR
ciLe Y C& 0 0 0 0 oc THE SIGNAL DESIGN: @5-1828T4
" P /i\ ) £ £ . g [SOLATOR 2. Program general preemption parameters as fol lows: DESIGNED: September 2014
. j \ M M M Mo ST Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS SEALED: 4/2/15
- 2 Y Y Y Y ISOE(A:TOR Min Time Before PE ForceOff = 1 REVISED: N/A
=\ \
\)\/ 5 | 8 |[ch.3icht]| §
FiLE Y ( O ¢ ? UNUSED; EVB ?
L~ : 4o
"J" g Q - »Eu EI CH. 4 | CH. 2 EI Program extend time on optical detector
L w \ T T UNUSED;UNUSED T unit for 2.0 sec for EVB.
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE
ST = STOP TIME
EVB = EMERGENCY VEHICLE PREEMPT
SPECIAL DETECTOR NOTE 1
Install a video detection system 4 CHANNEL TOMAR OSP CARD
for vehicle detection. Perform INSERT CARD INTO SLOT J13
instal lation according to manufacturer’s
directions and NCDOT engineer approved TYPICAL TOMAR FIELD WIRE DETAIL
mOUnTing IOCG‘I’iOnS TO CICCOmD| iSh 'I'he (input file, rear view)
detection schemes shown on the Signal ,
Design Plans. FIELD E CABINET Electrical Detail - Temporary Design 4 (TMP Phase 2, Steps 1-6)
o J13
, D Chonnel 1 A AT FOR. NC 55 (South Alston Avenue) SEAL
ellow : «D Input (EVB) at SN WY
Boloisar | ororse KL £ cnae 2 Proed 1 1 s o NC 147 SB R X
?E?/IBG) | Input (UNUSED) amps §§.-:;%“‘ o1y Z=
Blue/B : s SEAL z
nesBare ! ¢ - = 008453 :
wrop bare wire with ! —— Division 5 Durham County DS Durham Y S
insuloting tape | EQ ond PLAN DATE:  November 2014  [revieweo sy: | g7 PO UTENS
: PREPARED BY: S. Armstrong | REVIEWED BY: “n,, T ROI‘\\%\'\\“
' REVISIONS INIT. DATE | —bocusignedy:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ?oﬁwfﬁowo, ,%. 4/2/2015
750 N.Greenfleid Pwy.GarnerNC 27529 | | | pyrry— DATE
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DocusSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

PROJECT REFERENCE NO. SHEET NO.

SV PREENPT PHASES 2033 SOFTWARE w/ 2070 CONTROLLER Fu11§ nase a8 fsig. 4.0
TABLE OF OPERATION LOOP & DETECTOR UNIT INSTALLATION CHART w/ EV Preemption
DETECTOR PROGRAMMING :
PHASE INDUGTIVE LOOPS bihabtune P (Durham Signal System)
SIGNAL |0 | @ F TIMING T2+ [s e[ 7518
race | 11212175 SIZE OT.FROM 1+ 12 | NEma TERANEHBEENEE NOTES
rlepa 8] d LOOP NO. TURNS | stomsR | |5 | et | ppiay | CARRY E3EZE 22 e |5 2B 8B " . "
6|6 W (ft) (#1) & (STRETCH) |3 2|2 T| £ | o | & | = |3 |5 |3 1. Refer to "Road Standard Drawings NCDOT" dated
m — | ml—-— 1 T1s see - e - T-T-1-Tx1-Tx1-T-1%- January 2012, "Standard Specifications for
Y 1A 6X40 | ok 0 e T sl - s o o o I  x - - % - Roads and Structures” dated January 2012.
21,22 RIGIR|IR|Y - : 2. Do not program signal for late night
1.4 cIRIGIRIR 2A ox6 | O K-l 2 | = SEG] - SEG - s X KR flashing operation unless otherwise directed
47 6x40 * 0 - k| A4 - SEC| - SEC - |- - - [ X X ¥ - by the Engineer.
olbe  |C|OIR|G]Y 8 [exa0 | % | o [¥[-] 4 |15 s T I I T 3. Phase 1 may be lagged.
P21,P22 |DW| W |DW|DW DRK oA 656 % 0 |%-| 6 CsEel - sl - - e I e I =T =T [ 4. Reposition signal heads #21 & #22 during this
P41,p42 |DW DW] W |DWDRK PEDESTRIAN DETECTION phase of construction.
’ 5. Set all detector units to presence mode.
P21,P22 | N/A | N/A | N/A |X|-| 2 - S - SEG - X o o X 6. Program all timing information into phase banks
SIGNAL FACE I.D. P41,P42 | N/A | N/A | N/A |X|-| 4 | - SEC| - SECl- (X |-|-|-|-|-]-|-|X]|- 1,2, and 3 unless otherwise noted.
All Heads L.E.D. % Video Detection Zone 7. Set phase bank 3 maximum limit to 250 seconds for
¥ See Note 15 phases used.

8. Omit "WALK" and flashing "DON'T WALK"” with no
pedestrian calls.
16" 9. Program pedestrian heads to countdown the flashing

PHASING DIAGRAM DETECTION LEGEND @ @ 1o "Don't Walk" time.
12" 10. This intersection features an optical preemption

<@ DETECTED MOVEMENT P21,P22 system. Shown locations of optical detectors are
D UNDETECTED MOVEMENT (OVERLAP) <::> <::> Pal,pac cgncepéual only P

- — — UNSIGNALIZED MOVEMENT @ 21,22 11. Upon completion of Emergency Vehicle Preemtion,
< — —=>=  PEDESTRIAN MOVEMENT % 16 controller returns to normal operation based on vehicle

demand.

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

13. Pedestrian Pedestals are conceptual and shown for
reference only. See sheets P1-P3 for pushbutton
location details.

14. Contractor shall adjust video detection zones as
required.

15. Reconnect and unbag signal head #11 during this
phase of construction.

e Crade

35 Mph 45

2033 EV PREEMPTION N | LEGEND

5 o Direct Bury 0 PROPOSED EXISTING
0 FUNCTION (SECEgEIDS) | | ¥ i ”“ . O—» Traffic Signal Head o>
g _ | INc 55 (5. miston Avenue) S 35 Mphipez Grpde S
= DELAY BEFORE PREEMPT 0 R/W =y Ly - s T “'g /| ] ; ! 1 s C— Modified Signal Head N/A
% MIN. PED. CLEAR BEFORE PREEMPT * —_— - —1p42 aB — = — - ’ = — Sign —
§ MIN. GREEN BEFORE PREEMPT 1 ° ceo0 0000000 00 ¢ ? Pedestrian Signal Head *
0 — — — - 62 - With Push Button & Sign
% CLEARANCE TIME %
< : 61 - O— Signal Pole with Guy o—)
S PREEMPT EXTEND** 2.0 ) 11
- — . - — ' , O=1 Signal Pole with Sidewalk ouy @&
.; * See Timing Chart fo:)Mm IPed Clearance R ° o o e °o o o | ° ) Inductive L oop Detector ———1

** Program Timing on Optical Detector Unit — — @ - ~ =
2 0 > Controller & Cabinet DX
5 —_— ' 0 Junction Box n
% RIW—— — — — — — — e | |
: 35 Mphl +67 Grade ’x‘b‘% 4/” — [ I I —em - 2-in Underground Conduit —-—-—-—-—
% | p, e AW ST NC 55 (S. Algfon Avenue) N/A Right of Way ~  ————-
s | /s O A\ AR
2 | Direct Bury =7 , — Directional Arrow —
e \ Direct Bury (& Right Arrow “Only” Sign (R3-5R) (&)
2 \ No Right Turn Sign (R3-1)
3 | Vs ©  NoLeft Turn Sign (R3-2) ©
é = oY \ 7 7 . _
2 TIMING CHART = i e 9 FIELD” Sign  (R1-2) C
8 2033 SOFTWARE w/2070 CONTROLLER 2 \\\\ | © —] Work Areq N/A
s PHASE o1 02 B4 26 o \\ \\\\ & ® Drums N/A
*
% MINIMUM  INITIAL * 7 SEC.| 10 SEC. 7 sec.| 10 SEC. - c o Optical Detector P
f’; VEHICLE EXTENSION * 2.0 SECc.| 3.0 sec.| 2.0 sec.| 3.0 SEC. ; = K] Video Detector <
o YELLOW CHANGE INT. 4,0 sec.| 4.0 SEC.| 3.7 SEC.| 4.0 SEC. = iy — ) Video Detection Area )
" RED CLEARANCE 2.8 SEC.| 1.9 sec.| 2.1 Ssec.| 1.9 seC Direct Bury — —mommemee
- MAXIMUM  LIMIT * 15 sec.| 50 sec.| 35 SsEC.| 50 SEC. & Type | Pushbutton Post &
E RECALL POSITION NONE VEH. RECALL NONE VEH. RECALL
; VEHICLE CALL MEMORY NONE  |YELLOW LOCK| NONE  |YELLOW LOCK
% DOUBLE ENTRY OFF OFF OFF OFF
. WALK * ~  sec.| 4 sec.| 4 sEC.| —  SEC.
e FLASHING DON'T WALK —  SEC. 4 SEC. 15 SEC. —  SEC.
. MIN PED CLEARANCE ~ sec| 2 sec| 8 sec| - sec Signal Upgrade - Temporary Design 5 (TMP Phase 3)
é TYPE 3 LIMIT - SEC. - SEC. - SEC. - SEC. Prepared for the Offices of: SEAL
= ALTERNATE EXTENSION —  SEC. - SEC. - SEC. - SEC.
g NC 55 (South Alston Avenue o,
z ADD PER VEHICLE * - SEC. -  SEC. - SEC.| —  SEC. ( ) Soan UARg
= MAXIMUM INITIAL * S - - - at SO sessiog b
- —  SEC. SEC. SEC. SEC. NC 147 SB Ramps B T
S s §T SEAL -
g MAXIMUM GAP - 2.0 sk¢] 5.0 sk¢) 2.0 skc| 3.0 Sec Division 5 Durham County Durhanm %%ai 28430 quf
E REDUCE 0.1 SEC EVERY —  SEC. —  SEC. - SEC.| —  SEC. 1025 Wade Avenue NS o0 PLAN DATE:  September 2014 |Revieweo 8: J Hochanadel ﬂ@@%ma"vﬁ@
E N.\I.I:IMUMI o be field d'2 . Cj ;EC‘ R 3.. ?M.SEZ' 2 ((3 E TEC'. ;7) . Of SE(;. S [E I )I ‘ Raleigh, NC 27605 |750 N-Greenfield Pkwy.Garner,NC 27529 PREPARED BY: R Df‘ayton REVIEWED BY: /,//l”/(b(.“}_lil(l)\g\,\\i\\\\\
5 * These values may be fie _adjusted. Do not adjust Min Green and Extension times for phases " Tel:919-789-9977 SCALE REVISIONS INIT. DATE | —Docusigned by:

225 than 4 seconde, o o Mim Green forcllother phases shovid motbe fover ( ENGINEERING & CONSTRUCTION | 219 789-9591 & [ L | e
S License #: C-2197 17240 [ i, TWENToR 0. 05102615
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I PROJECT REFERENCE NO. SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR NOTES | vws [sig o
ON OFF
PRQGRAMMING .DETAIL ) ENABLE% 1. To prevent “flash-conflict” problems. insert red flash IGNAL HEAD HOOK P CHART
(remove jumpers and set switches as shown) w2 program blocks for all unused vehicle load switches in S -U
- the output filﬁ.therEfy ThOT signal heads flash in swxl??:ﬂDNo. st ls2|1s3!s4alss5|sels7!|sslsalsialsi]s AéJlx Asuzx Asu3x Asu4x Asusx Asuex
REMOVE DIODE JUMPERS I-6, 1-9, 2-6, 2-9, 2-I3, 4-14, 6-9, 6-13, and 9-I3. ON = accordance wi € signal plans. V0
RF 2010  —— 2. Program controller to Start Up in phases 2 and 6 green. CHOQEL | 1 | 2 (13| 3 | 4| 14| 5|6 |15 7|8 /169 ]18)|17]|1 |12/ 18
RP DISABLE . o '
o o o WD 1.0 SEC 2 Set power-up flash time to 0 seconds within the control ler Piase | 1| 2 |pgp| 3 | 4 |pep| 5 | 6 |pEn| 7 | 8 |pEp|OL!|OL2 [sPere|OLS | OL4 |spene
off B 0B S OB M = S o o nEl 0 Bl B3 o o A B |-Gy ENABLE - programming. The conflict monitor will govern startup
"o e o o o e 37e” -0 e -0 "2 e o .:_EES;UI;EZARITY% flash. Ensure STARTUP "“RED START” is set to O seconds. SIoNAL 1 X 21,22 P2l |y [anaz| P2 | wo fenez| o | no | o | 81 VTN IR I VR I
[e0) .
I% 9% -':% 9% 9% ?’% = ﬁ% F% 9% T 0,0% '7% © tp% ‘,‘% ﬂp% RF SsM — 4. Enable Simultaneous Gap-0Out feature for all phases.
—~® O N0 A0 A0 A0 A0 A® O A® A0 A® O A0 O A® FYA COMPACT o i . . RED 128 101 134
«®2r? 9 2 2 o ° ° 0 ° FYA 1-9 j{ 5. Program all timing information into phase banks 1. 2.
IR0 oY F0Y 0 J0Y 0 J0Y J0 0y J0r Y0 z z Z : £ ¥ Il |—rvyA 3-10 > and 3 unless otherwise noted. veLLow | * | 129 102 135
z 0@ @ —FYA 5-11
Yo 0® @ @ @ & O @ @ 9 0 .:_,_-YA ?_12_J 6. Set phase bank 3 maximum |imit to 250 seconds for phases
— — — — — — — — — a [e0] N w Te]
% 0 O OO 40 2® 40 @ 20 40 40 -0 40 <0 <0 < <& <« 5 N used. GREEN 130 103 136
—~0 0 - £ ON
O . .
O _03% ';% g% e% 9% ,:% 9% Q% 1% Q% g% :% 9% m% w% '\% m% VELLOW DISABLE 2 ' — 7. Ensure start up f!osh phases are coordinated with flash RED AL21
= 3@ I8 26 X0 nd 0® 0® 1 K Wd N L W& W KO W& Wd 1y 00 5 M2 program block assignments. ARROW
w O O S 3
Z ?% ?% ?% Q% ;% 9% ':% 9% E% L’% ® ‘ﬁ% :% 9% o oo% v\% 811;8 8%8 - = 8. Program Startup Ped Calls for phases 2 and 4. P A122
< 26 20 26 20 26 ©& ©b ©& H& & HO O ©d KO VO V& © & W5 v )
O o® n® o® o0 <@ o 8:38 8;8 A 9. Set the Red Revert interval on the controller to 1 second. FLASHING A123
— — -— — — — o) N W 0 < ™ N — o
= g% Q% é% Q% é% cﬁ% I% ,I% ,I% I% I% ,I% I% ,I% ,I% E% ,‘f% 0150 060 E ; ), 10. This cabinet and controller are part of the Durham AGF:;?:
0160 070 SigﬂG' SyS'I'em. ARROW 127
R N N NN NN e s oho00s
1 ! ! ! ! ! ! 1 1 1 1 1 1 1 1 1 [ ON 9
—~0® =0 =0 =0 =0 =0 =0 x0® ¥® 0¥® 0O XO® VO® VO® ¥O® VO ® 0180 090 W9 — w 13 104
\929929§:m1\wm¢mom.—® e e
P S S P 5 5 P % ' ® 0® 16 o6 1O ORI T o R EQUIPMENT INFORMATION K‘ s 126
o |12
COMPONENT SIDE W j13 =
/1 W 14 & CONTROLLER. e eeeveeenannn 2070E NU = Not Used
REMOVE JUMPERS AS SHOWN .:I.|12 CABINET..oveveeennenenns 332 W/ AUX % Denotes install load resistor. See load resistor
NOTES: W17 SOFTWARE . ¢« et v ettt e et e McCAIN 2033 instal lation detail this sheet.
: W 15—
. . . . . . 8 CABINET MOUNT........... BASE % See pictorial of head wiring in detail below.
1. Card |s.prOV|ded wn‘h.oll diode jumpers in place. Removal OUTPUT FILE POSITIONS...18 WITH AUX FILE
of any jumper allows its channels to run concurrently. B - DENOTES POSITION LOAD SWITCHES USED...... $14524534554.564S8, AUX S
2. Ensure jumpers SEL2-SELS5 aond SEL9 are present on the monitor board. OF SWITCH PHASES USED ¢ ¢ e oo eoeeeesse 1.2.2PED.4,4PED.,6 FYA SIGNAL WIRING DETAIL
3. Ensure that Red Enable is active at all times during normal operation. OVERLAP 1.....ccvvevnnnnn * (wire signal head as shown)
. . . . DVERLAP 2.00..0..00..0..NOT USED
4. Ensure conflict monitor communicates with 2070. DVERLAP 3 ............... NOT USED oLL RED (AL2) @
OVERLAP 4. ...cetieeeeens NOT USED
% See FYA PPLT Programming detail on sheet 2. OL! YELLOW (A122) —@
OL1 GREEN (A123) —@
INPUT FILE POSITION LAYOUT 01 GREEN (127)—@
(front view) INPUT FILE CONNECTION & PROGRAMMING CHART v
1 2 3 4 5 6 7 8 9 10 11 12 13 14
U NHRERE e N T e e e
F DC oC
o X\@ I R 0 russ LOAD RESISTOR INSTALLATION DETAIL
o 4PED ST - :
M M M
L g ? \/ P P N P . P2LP22 TB8-4.6 1120 5 7 | 2 2 PED| NOTE: (install resistor as shown below)
/\\/ . Y Y [ISOLATOR] Y  |ISOLATOR P41,P,42 | TB8-5,6 2L 27 69| 2 4 PED| INSTALL DC ISOLATOR
\/}\/ E E CH.3 CH 1 E IN INPUT FILE SLOT ACCEPTABLE VALUES PHASE 1 YELLOW FIELD
U : [12. VALUE (ohms) | WATTAGE TERMINAL (126)
FILE - 9 2 lluwuseo: EvB || 9 L
i/ T T et M T 1.5K - 1.9K | 25W (min)
"J" ~ Q > F4 F4 CH. 4 iCH. 2 F4 2.0K - 3.0K 1OW (min)
T T ||unuseDiunusen||  F :
x \ i v j ; NOTE: PROGRAM DETECTOR DELAY AND CARRYOVER TIMES
: AS SPECIFIED ON SIGNAL DESIGN PLANS. A
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE
ST = STOP TIME DETECTOR ATTRIBUTES LEGEND: INPUT FILE POSITION LEGEND: ]IZL
EVB = EMERGENCY VEHICLE PREEMPT
1-FULL TIME DELAY FILE J ‘
SPECIAL DETECTOR NOTE 2-PED CALL SLOT 2
3-RESERVED LOWER THIS ELECTRICAL DETAIL IS FOR
Install a video detection system 4 CHANNEL TOMAR OSP CARD 4-COUNTING THE SIGNAL DESIGN: 05-1028T5
for vehicle detection. Perform INSERT CARD INTO SLOT J13 5-EXTENSION DESIGNED: September 2014
instal lation according to manufacturer’s g_[TZZEEII\?G SEALED: 4/2/15
directions and NCDOT engineer approved TYPICAL TOMAR FIELD WIRE DETAIL S-AL TERNATE REVISED: N/A
mOun‘l'ing IOCGTiOnS TO CICCOmD| iSh 'I'he (input file, rear view)
detection schemes shown on the Signal ,
Design Plans. FIELD | CBINET Electrical Detail - Temporary Design 5 (TMP Phase 3) - Sheet 1 of 2
: :“3 Chonnel 1 A AT FOR. NC 55 (South Alston Avenue) SEAL
Yel low : ] “D Input (EVB) a-t \‘\\\“\(l‘,I:AI,'QI“II"
Bataiiper | oronoe DL £ crone: Prores I e ofiss o NG 147 SB R X
Cable : 5 Input (UNUSED) amps SO
Blue/Bare ; K z SEAL % 2
wop bore wire with : L Division 5 Durham County o Durhan 3 008453 E
insulating tape ' E0 6nd PLAN DATE: November 2014  |REVIEWED BY: | g7 BRSNS
: PREPARED BY: S, Armstrong REVIEWED BY: “— "0,,1“7. RO:‘\\T‘\’\'\\‘\
' REVISIONS INIT. DATE | —bocusigneaty:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, yokwf?owo, y'b. 4/2/2015
750 N.Greenfleid Phwy.GarnerNC 27529 | || ryr— DATE
*************************************************************************** SIG. INVENTORY NO. 05-1028T5
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I PROJECT REFERENCE NO. SHEET NO.

| U-3308 Sig. 4.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

FYA PPLT PROGRAMMING

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

Countdown Ped Signals are required to display timing only during 1. Program Flashing Yellow Arrow phases as fol lows: 1. Program EVB preempt as fol lows:
Ped Clearance Interval. Consult Ped Signal Module user’s manual Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE
for instructions on selecting this feature. PPLT FYA = PHASE 1 EVB Clear = 2

EVB Clearance Phases = 1,06
2. Assign output pin for Flashing Yellow Arrow as fol lows:
Main Menu - 6) OUTPUTS - F) FYA PPLT 2. Program general preemption parameters as fol lows:

Phase 1 = 99 Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS
Min Time Before PE ForceOff = 1
3. Redirect RED and YELLOW outputs for the left turn phases

as follows: 3. Ped Clear Before Preempt is a pedestrian timing
Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE parameter, and is programmed as follows:
Phase 1 RED = 97. Phase 1 YELLOW = 98 Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

PHASE 2 MIN FDW = 2
PHASE 4 MIN FDW = 8

Program extend time on optical detector units for 2.0 sec for EVB.

MIN WALK DURING PREEMPTION
PROGRAMMING

To disable MIN WALK pedestrian timing during preemption,
program the controller as fol lows:
Main Menu - 9) UTILITIES - 5) CONFIGURATION
EXTRA TWO = 3

THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: 05-1028T5
DESIGNED: September 2014
SEALED: 4/2/15

REVISED: N/A

Electrical Detail - Temporary Design 5 (TMP Phase 3) - Sheet 2 of 2

T msea] WO 55 (South ALSTON AVenue) SEAL
a o C AR
\\\ \e\ ......... 0 ///
Prepared In the Offices of: N C 1 4 7 S B R a m p S \\\QQ\’:’;& s 5/0:1:;{..:/¢//’:

Division 5 Durham County DS Durham
PLAN DATE:  November 2014 REVIEWED BY: 97e L N .
PREPARED BY: S, Armstrong REVIEWED BY: “— “, T, RON o

IITTTIAAN

REVISIONS INIT. DATE ~——DocuSigned by:
Jobn T. Rowe, Jo.  4/2/2015

750 N.Greenfleld Pkwy,Garner,NC 27529 | N 621D60C 145EE4F5. DATE

*************************************************************************** SIG. INVENTORY NO. 05-1028T5




DocusSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

G:*Transportation*TR13.017.00 NCDOT 2012 Traffic LSA¥TR13.017.03 (U-3308 Signals)*TrafficxSignals¥esign¥SignalsxF INAL SIGNALS WITH MAST ARMS*05-1028.dgn

3/20/2015
clawson

3 Phase PROJECT REFERENCE NO. | SHEET NO.
EV PREEMPT PHASES 2033 SOFTWARE w/ 2070 CONTROLLER Fully Actuated U-3308 Sig. 5.0
TABLE OF OPERATION LOOP & DETECTOR UNIT INSTALLATION CHART w/ EV Preemption
DETECTOR PROGRAMMING '
: @PHASE : INDUCTIVE LOOPS - fiteultns T (Durham Signal System)
SIGNAL 1 2 3 4 5 6 7 8
e |12 g ah SIzE 0T, RN [T | s RN EERE i > | 2 NOTES
+ |+ Ak CARRY |33 2|52 |e|3|2|E|2|2
Ll 3 a LOOP NO. - TURNS ST?fPfB)AR 2|2 | phase | DELAY | CARRY I EHEHHEEHEE z | g
= T 115 ol - secd < |- 1= - Ix = Ix 1 -1=-1x1- 1. Refer to "Road Standard Drawings NCDOT"” dated
11 B B I B 1A | 6X30 [2-4-2| 0O | 0 January 2012, "Standard Specifications for
21,22 RIGIR|R|Y SO I S v e el el 0 Il . e Il A Roads and Structures” dated January 2012.
a1 R IRICIR IR 2A oX6 4 0 IX|-] 2 | - S| - G - |- |- X X [ X - 2. Do not program signal for late night
(O1+86) ] ~Tr — ~Tr 2B 6xX6 4 70 |X|-] 2 - SEC, - SEC - |- |- - IX - IX--X]|- flashing or_)er‘ation unless otherwise directed
’ ¢ 4h [ exa0 [2-42| 0 [x[-[ 4 | - se| -~ se[-[-|-[-[x[-|x|-[-|x][-] , by the Engineer.
61,62 |G|G|R|G]|Y e - - - oo - 1 - : ase 1 may be lagge
55122 lowlw lowlow bR 4B 6x40 | 2-4-2 0 X 4 o*L- oFC X X X 4. Set all detector units to presence mode.
’ 4C x40 | 2-4-2| 0 |X|-| 4 | 10 StC] - SC) - - |- ]- /X |- |X|-|-|X|-| 5, Program all timing information into phase banks
P41,P42  |[DW|DW| W |DW DRK BA 6Xx6 ¥ 70 ¥/ -| 6 - SEC - SEC, - |- |- - X - X -] ¥ 1,2, and 3 unless otherwise noted.
P6L,P62 | W | W |DW|DWDRK 6B 6x6 % 70 |x/-| 6 sl - ostel - e eI - - - %] - 6 Sﬁt phase zank 3 maximum limit to 250 seconds for
phases used.
PEDESTRIAN DETECTION 7. Omit "WALK" and flashing "DON'T WALK"” with no
P219P22 N/A N/A N/A >< - - SEC- - SEC.. - >< - - - - - - - >< - pedestr\lan Calls_
SIGNAL FACE I.D. P41,P42 | N/A N/A | N/A [X|-] 4 - SECL - SEG - [ X |- - X 8. Program pedestrian heads to countdown the flashing
ALl Heads L.E.D P6L,P62 | N/A | N/A | N/A |X][- - - osee - x-S "Don’t Walk" time.
PHASING DIAGRAM DETECTION LEGEND e % Video Detection Zone 9. This intersection features an optical preemption system.
. DETECTED MOVEMENT Shown locatlgns of optical detec‘Fors are copceptual only.
16" 10. Upon completion of Emergency Vehicle Preemtion, controller
* UNDETECTED MOVEMENT (OVERLAP) returns to normal operation based on vehicle demand.
- — — UNSIGNALIZED MOVEMENT @ ) @ @ 127 11. Maximum times shown in timing chart are for free-run
< — —=>=  PEDESTRIAN MOVEMENT 12 12" P21,P22 operation only. Coordinated signal system timing
@ @ @ P41,P42 o | values supersede these values.
Pel,Pe2 N / 12. Pedestrian pedestals are conceptual and shown for
@ @ 21,22 @ g reference only. See sheets P1-P3 for pushbutton
42 N e location details.
11 41 61,62 N o
éi w
N~
= <+
- - LEGEND
N PROPOSED EXISTING
Metal Pole #1 - -
See Loading Diagram O— Traffic Signal Head o>
(4B
Sta. 13+88+/ —LALT- @B, C >  MNodified Signal Hood /A
56" +/ Lt. ( \ - Siagn -
2033 EV PREEMPTION < P61 | Pedestrian Signal Head
v C‘C | With Push Button & Sign
. \ : .
FUNCTION (SECONDS) | P42/ P62 OoO— Signal Pole with Guy o)
DELAY BEFORE PREEMPT 0 AW 1 o T 35 Mph -27% Grade i & Signal Pole with Sidewalk Guy -
MIN. PED. CLEAR BEFORE PREEMPT * NC 55 (S. Alston Avenue) __ ° . | C———  Inductive Loop Detector L__l::l__d
N GREEN BEFORE PREEMPT 1 Arm A ~_ 62 ‘ >< Controller & Cabinet D]
CLEARANCE TIME 2 <1EO>61 . - d Junction Box |
- - - —ememe e - 2-in Underground Conduit —-—-—-—-—
PREEMPT EXTEND** 2.0
S ——— . ) 11 D = N/A Right of Way ~  ————-
ee Timing art for Min Pe earance —_— A mp > . . >
** Program Timing on Optical Detector Unit - - @— T & J"m_ I I — - - Directional Arrow
BVl I ~ L —_ D) — Directional Drill N/A
A . 1 | ®  Left Arrow "ONLY” Sign (R3-5L) @@
35 Mph +6% |Grade o ,' — Right Arrow “Only” Sign (R3-5R)
| NC 55 (S. Alston Avenue) © No Right Turn Sign (R3-1) ©
L§ Metal Pole #2 © No Left Turn Sign (R3-2) ®)
Sta. 14+66 +/~ —LALT- Combined Through and Left
61’ +/- Rt. ® Arrow Sign (R3-6L] ®
T [T Signal Pedestal
TIMING CHART o ype 1T sional Pedesto o
2033 SOFTWARE w/2070 CONTROLLER cd Optical Detector o«
PHASE o1 02 04 06 [OF=—— Metal Pole with Mastarm O—
MINIMUM  INITIAL * 7 SEC.| 10 SEC. 7 SEC.| 10 SEC. K Video Detector <
VEHICLE EXTENSION * 2.0 SEc.|] 3.0 SEC.| 2.0 SEC.| 3.0 SEC. . Video Detection Area .
YELLOW CHANGE INT. 4.0 SEC.| 4.0 SEC.| 3.7 SEC.| 4.0 SEC.
RED CLEARANCE 2.8 SEC.| 1.9 Sec.| 2.0 SEC.| 1.9 SEC.
MAXIMUM  LIMIT * 15 SEC.| 5 SEC.| 35 SEC.| 5 SEC.
RECALL POSITION NONE VEH. RECALL NONE VEH. RECALL
VEHICLE CALL MEMORY NONE  [YELLOW LOCK| NONE  |YELLOW LOCK
DOUBLE ENTRY OFF OFF OFF OFF
WALK * —  SEC. 4 SEC. 4 SEC. 4 SEC.
FLASHING DON'T WALK —  SEC. 4 SEC. 15 SEC.| 12 SEC.
MIN PED CLEARANCE - SEC.| 2 SsEC.| 8 SEC.| 6  SEC. Signal Upgrade - Final Design
TYPE 3 LIMIT —  SEC. —  SEC. —  SEC. —  SEC. Prepared for the Offices of: SEAL
ALTERNATE EXTENSION - sec.| - sEc.| — sEC.| —  SEC. NODIY ap,
NC 55 (South Alston Avenue)
ADD PER VEHICLE * —  SEC. —  SEC. —  SEC. —  SEC. ~awn CArg,
° at SRSl
MAXIMUM  INITIAL * —  SEC. —  SEC. —  SEC. —  SEC. s SO VoV
e - § NC 147 SB Ramps Do s Ty 2
IMUM GAP 2.0 SEC.|] 3.0 SEC.| 2.0 SEC.| 3.0 SEC. L ER F
REDUCE 0.1 SEC EVERY * - —  SEC —  SEC —  SEC 0 bivision Durhan Gounty Durhan X 28430@ ol
: > : : : 1025 Wade Avenue /Design 5 PLAN DATE: September 2014 |Revieweo Bv: J Hochanadel ”’e”%o HeNeTR §
MINIMUM  GAP 2.0 sec.| 3.0 sec.| 2.0 SseC.| 3.0 SEC. " Raleigh, NC 27605 |750 tGreenriets piuy.Gorner.hc. 275zs| PREPATED 81 R Drayton REVIEWED BY: ’x,//{’“/o'HOQ\\%:?\\\\\\
* These values may be field adjusted. Do not adjust Min Green and Extension times for phases " Tel:919-789-9977 SCALE REVISIONS INIT DATE DocusSigned by: .
2 and 6 lower than what is shown. Min Green for all other phases should not be lower than Fax:919-789-9591 9 4|O ________________________________________________________________________________ %PLQ/L/\/ 4/02/15
than 4 saconds ENGINEERING & CONSTRUCTION | 4 e - 59197 I e o SiohedGE DATE
: 172407 SIG. INVENTORY NO.  (5-1028
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I PROJECT REFERENCE NO. SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR NOTES [ vsae sig. 5.
FF
PROGRAMMING DETAIL N 0 ) )
- : WD ENABLE 1. To prevent “flash-conflict problems, insert red flash
(remove jumpers and set switches as shown) ) ) )
SW2 program blocks for all unused vehicle load switches in SIGNAL HEAD HOOK-UP CHART
-6 [-9 |- - - - - - the output file. Verify that signal heads flash in
REMOVE DIODE JUMPERS I-6, I-9, I-15, 2-6, 2-9, 2-13, 2-I5, 4-14, an ! ! oo TP IETIET
6-9, 6-13, 6-15, 9-13, 9-I15, and 13-I5. ON > accordance with the signal plans. SWITCH NO. S3|s4| S5 |SB|S7 S9 | Sle | Sl | S12| 61" |53 | 's3 |54 | S5 | S6
RF 2010 = P troller to Start in ph .
RP DISABLE ) rogram controller to Start Up in phases 2 and 6 green uﬁth 3 X ) 4 . 5 ] s el alwliolulole
o % % % o) % % % % % o) % % o) % % % % WD 1.0 SEC z Set power-up flash time to 0 seconds within the controller NO.
©fy ~nF§ o © S ©fFF ~F = S — GY ENABLE - ing. Th flict it il tart 2 4 6 8
IEERE RS RS R R = 5o CI R I ey G el G- | A I P I NI P 0 X R P ) U
9% 92% D% 9% QO 2% QO g% :% g% O.O m% '\% wo m% v% m% IﬁEDggard — . . SIGNAL P2l |y | | a2 [P0 ] o ens2| PEY | o | o | no | X nu | oo | o | oo |
Rl i® A® A® O B RO A® A® L® A0 B A Ao L® e & FYA COMPACT Enable Simul taneous Gap-0Out feature for all phases. HEAD NO. P22 P42 24| P2
OX NE X N oX 0 v M AN 2 O FYA 1-9 5. Program all timing information into phase banks 1., 2. RED 121 | 101
2 RSN NN NN NN NN - ond 3 unless otherwise noted.
;) 92% ':% 9% _03% 5:% 9% Q% EO Q% g% :% 9% 0% m% ,\% m% m% it —FYA 7—12—J 6. Set phase bank 3 maximum |imit to 250 seconds for phases YELLOW 102 | 182
Te] Te] Te] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 R
% ; : ; :; ~® <@ v@® <O <@ <O <0 <0 <0 <0 <0 <0 <« § ON = used CREEN 103 | 103
O T% 7% T% 7% 9% r;% 9% g% g% Q% g% :% 9% 0.% w% ,\% m% YELLOW DISABLE o 1 — 7. Ensure start up flash phases are coordinated with flash
> 30 Z® %6 X6 nd v & 06 H® H® VO K& d H® W W d Hyo 00 = M~ program block assignments. RED A121
2 o® ~n® 0® 00 < © © o 0110020 : W3 ARROW
Z '.—% -.—% '.—% n '.—% 2% ':% 9% 10 E% “ ‘ﬁ% :% 9% o oo% v\% 0120 0 30 z M4+ 2 Program Startup Ped Calls for phases 2, 4, and 6.
< 26 28 26 20 26 ©& ©b ©& HO ©® HO OO ©® O VO V& © 0130 O 4 & M5 n YAER'-R'-OW A122
O o® n® o® o0 <@ o oo 858 > L mlse Set the Red Revert interval on the controller to 1 second. ow
B 78 8 78 78 78 28 S8 5 ©8 I8 28 SF =8 ° FLASHING
= g% g% g% g% g% g% ,'\% ,'\% ,'\% ,'\% ,;% ,'\% ,;% ,'\% ,'\% E% ,Of% 8}28 86738 E ; ), 10. This cabinet and controller are part of the Durham iERLRL:c\JMw A123
of N O D& vi M N e NEE R 0B B MEY NEY —BY O 0170 08 O Signal System. po—
1 S R L R s~ JnC e S T S S0 ON > ARROW 183
~@® =0 =0 =0 =0 =0 =0 ©® ©v® ¥® x® ©¥® O® x® ® x® «® 0180 090 [ W —
\959959‘339:9902908:9 - W10 W« 113 104 119
4@ OF 0P OF OF O O o P r@ e T T T T T | EQUIPMENT INFORMATION
~® 20 20 ~0 ~0 ~0 -0 -0 0 0 ® O 0® O @ O o I RP -
/_‘EI COMPONENT SIDE W 13 = CONTROLLER »070F R 115 106 121
H |14 LLER ¢ e e et eeeeeeees
REMOVE JUMPERS AS SHOWN i CABINET e vveaanannnnns 332 W/ AUX
NOTES : W] SOFTWARE . ¢ ¢ v vt et e e enenns McCAIN 2033 NU = Not Used
. . . . . . W Jis— CABINET MOUNT...........BASE ¥ Denotes install load resistor. See load resistor
1. Card |s.prOV|ded wn‘h.oll diode jumpers in place. Removal OUTPUT FILE POSITIONS...18 WITH AUX FILE instal lation detail this sheet.
of any jumper allows its channels fo run concurrently. B = DENOTES POSITION LOAD SWITCHES USED...... S1+52+53455456458+59,AUX S % e bictorial of head wiring in detail bel
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. OF SWITCH PHASES USED. . e v v v e 1+2+2PED.4,4PED.6,6PED ee prerorial © ead wiring in gerdi elow.
3. Ensure that Red Enable is active at all times during normal operation. OVERLAP 1.envevnvennn.n, *
OVERLAP 2..¢. e eeeeeens NOT USED
4. Ensure conflict monitor communicates with 2070. OVERLAP 34 v v v oo e eenneenn NOT USED
OVERLAP 4.iiiiieeenenn. NOT USED FYA SIGNAL WIRING DETAIL
(wire signal head as shown)
% See FYA PPLT Programming detail on sheet 2.
OL1 RED (A12D) —
INPUT FILE POSITION LAYOUT INPUT FILE CONNECTION & PROGRAMMING CHART OLL YELLOW (ale2) —@
(front view)
OL1 GREEN (A123) ————
1A TB2-1,2 HU 14 56 5 7 ! @1 GREEN u27)—————————(:::>
U @1 B 2 g g g B4 | &4 g E g g @2PED|B6PED| FS 10 56 5 7 6
DC DC DC 2A 1B2-5,6 12U 1 39 5 7
i“‘f 1A | 2A ; ; ; 4A | 4C ; ; ; ; [SOLATOR|1SOLATOR|ISOLATOR 5 o7 o = 3 — ; 11
I L NSOETD B2 E E E @ 4 NSCI]ETD E E E E @4 PED Ns%TD ST 4A TB4-9,10 16U 3 41 5 7 4
u 2B Y Y Y 4B v Y Y Y Y [SOI?((-\:TUR v ISOEETUR 4B TB4-11,12 16L 7 45 5 7 4
. 4C TB6-1,2 [7U 23 65 5 7 4
FILE T T T E T T T T T T T UNUSED: EVB T * 6B - - - - 5 7 6
T E E E ¥ E E E E E E E Tchacna2ll E PED PUSH
ST I T - I A G e - BUTTONS NOTE: LOAD RESISTOR INSTALLATION DETAIL
! ! ! i ! ! ! ! Y M Y E Y P21,P22 | TBB-4,6 112y 25 67 2 PED| [NSTALL DC ISOLATORS (install resistor as shown below)
ST = STOP TIME P61,P62 TB8-7,9 [13U 26 68 6 PED 112 AND 113.

SPECIAL DETECTOR NOTE

Install a video detection system
for vehicle detection for zones
6A and 6B.

Perform installation according to
manufacturer’'s directions and NCDOT
engineer approved mounting locations
to accomplish the detection schemes

shown on the Signal Design Plans.

EVB = EMERGENCY VEHICLE PREEMPT

f

4 CHANNEL TOMAR OSP CARD
INSERT CARD INTO SLOT J13

TYPICAL TOMAR FIELD WIRE DETAIL

(input file, rear view)

1
FIELD ' CABINET
1
r J13
! _—Channel 1
Yel low : D Input (EVB)
Ch.1 Tomar N
Orange t E
Detector Channel 2
?E?/IBG) «J  Input (UNUSED)

Blue/Bare K

wrap bare wire with
insulating tape

EO_Gnd

DETECTOR ATTRIBUTES LEGEND:

1-FULL TIME DELAY
2-PED CALL
3-RESERVED
4-COUNTING
5-EXTENSION

6-TYPE 3

7-CALLING
8-ALTERNATE

FILE J
SLOT 2
LOWER

* VIDEO DETECTION ZONE. SEE SPECIAL DETECTOR NOTE THIS PAGE.

NOTE: PROGRAM DETECTOR DELAY AND CARRYOVER TIMES
AS SPECIFIED ON SIGNAL DESIGN PLANS.

INPUT FILE POSITION LEGEND: J2L

ACCEPTABLE VALUES

PHASE 1 YELLOW FIELD

THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: ©05-1028
DESIGNED: September 2014
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VALUE (ohms) | WATTAGE TERMINAL (128)

1.5K - 1.9K 25W _(min)

2.0K - 3.0K ]1@W (min)
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I PROJECT REFERENCE NO. SHEET NO.

| U-3308 Sig. 5.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

FYA PPLT PROGRAMMING

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

Countdown Ped Signals are required to display timing only during 1. Program Flashing Yellow Arrow phases as fol lows: 1. PrQQrom EVB preempt as follows:
Ped Clearance Interval. Consult Ped Signal Module user’s manudl Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWwO Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE
for instructions on selecting this feature. PPLT FYA = PHASE 1 EVB Clear = 2
EVB Clearance Phases = 1,0
2. Assign output pin for Flashing Yellow Arrow as fol lows:
Main Menu - 6) OUTPUTS - F) FYA PPLT 2. Program general preemption parameters as fol lows:
Phase 1 = 99 Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

Min Time Before PE ForceQff = 1
3. Redirect RED and YELLOW outputs for the left turn phases

as follows: 3. Ped Clear Before Preempt is a pedestrian timing
Main Menu — 6) OUTPUTS - 8) REDIRECT PHASE parameter, and is programmed as follows:
Phase 1 RED = 97. Phase 1 YELLOW = 98 Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

PHASE 2 MIN FDW = 2
PHASE 4 MIN FDW = 8
PHASE 6 MIN FDW = 6

Program extend time on optical detector units for 2.0 sec for EVB.

MIN WALK DURING PREEMPTION
PROGRAMMING

To disable MIN WALK pedestrian timing during preemption,
program the controller as fol lows:
Main Menu — 9) UTILITIES - 5) CONFIGURATION
EXTRA TWO = 3

THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: ©05-1028
DESIGNED: September 2014
SEALED: 4/2/15

REVISED: N/A

Electrical Detail - Final Design - Sheet 2 of 2
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PROJECT REFERENCE NO. SHEET NO.

METAL POLE No. 1

Design Loading for METAL POLE NO. 1, MAST ARM A SPECIAL NOTE - U-3308 Sig. 5.3
The contractor is responsible for verifying

that the mast arm attachment height (H1)
will provide the "Design Height"” clearance

o ¢ Pole from the roadway before submitting final MAST ARM LOADING SCHEDULE
- - shop drawings for approval. Verify LOADING N
. | | elevation data below which was obtained SYMBOL PESCRIFTIO AREA | SlzE [ WHIGHT
e e ’4>|<— ! ! -t ! - 1 1 ——
10 5 . 5 6 | 33 | by field measurement or from available
i | | | | | project survey data DONAL LD o0 W
. | | | | ] . 12"-4 SECTION WITH 8” BACKPLATE 15.8 S.F. X 78 LBS
| - . 72.0" L
| A ; RIGID MOUNTED
25- 1 i 1 | Elevation Data for Mast Arm =
i . SIGNAL HEAD 31.5" W
Q Q ! Q 9P AttaChment (H1 ) 12"-3 SECTION WITH 8" BACKPLATE 12.8 S.F. X 63 LBS
( 6 Q | STREET NAME SIGN| Q 11k . O RIGID MOUNTED 58.5" L
Q Q a1 b Elevation Differences for: Pole 1 —
Q SIGNAL HEAD 48.0" W
— — Baseline reference point at & | 0.0t Cl% 12"-5 SECTION WITH 8” BACKPLATE 20.7 SF| X 1107 LBS
A See Notes ¢ Foundation @ ground level -0 Tt oe RIGID MOUNTED 62.0" L
Elevation difference at 10.06 ft 180" W
H2 High point of roadway surface . . STREET NAME SIGN 120 SE| X 27 LBS
S . . RIGID MOUNTED 19607 L
ee Elevation difference at
Note 8 Edge of travelway or face of curb| 10-13 Tt. 185" W
, PEDESTRIAN SIGNAL HEAD 2.2 S.F. Y% 21 LBS
H1=19.5 WITH MOUNTING HARDWARE 17.0" L
Maximum 25.6 ft. See
Note 7 D SIGN 75 5E 0% | 1 18
RIGID MOUNTED R "
36.0" L
Roadway Clearance
Design Height 17 ft
Minimum 16.5 ft. NOTES
Design Reference Material
Terminal 1. Design the traffic signal structure and foundation in accordance with:
Compartment e The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway
@ 180° Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
e The 2012 NCDOT "Standard Specifications for Roads and Structures”. The latest addenda to
___1800__ these specifications can be found in the traffic signal project special provisions.
® The 2012 NCDOT Roadway Standard Drawings.
® The traffic signal project plans and special provisions.
¢ Y Y e The NCDOT "Metal Pole Standards” located at the following NCDOT website:
¢ See Note 7d Eﬁw—w‘?ﬂ https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx
—_— N Design Requirements
Y Y . . See Note 7e ] 2. Design the traffic signal structure using the loading conditions shown in the elevation
High Point of Roadway Surface f _ views. These are anticipated worst case "Design loads” and may not represent the actual
¢ Foundation loads that will be applied at the time of the installation. The contractor should refer
. ) to the traffic signal plans for the actual loads that will be applied at the time of the
Base line reference elev. = 0.0 installation.

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

. . @)
Elevation View @ O . . ) ) |
. The camber design for mast arm deflection should provide an appearance of a low pitched
POLE RADIAL ORIENTATION arch where the tip or the free end of the mast arm does not deflect below horizontal when
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 all of the design requirements.

o This requires staggering the connections. Use elevation data for each arm to determine
Agﬁ 90 appropriate arm connection points.
C)(§ 6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.
o 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
o as they are assumed to offset each other.
fy b.Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.
;Q c.The roadway clearance height for design is as shown in the elevation views.
Y d.The top of the pole base plate is .75 feet above the ground elevation.
__ Qj_ -0 _.1809__ e.Refer to the Elevation Data chart for elevation differences between the proposed foundation
ground level and the high point on the roadway.
< Mast Arm 8. The pole manufacturer will determine the total height (H2) of the pole using the greater of
Direction the following:

e Mast arm attachment height (H1) plus 2 feet, or
e H1 plus  of the total height 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 Signal Design Structural Engineer for assistance at
(919) 773-2800.

10. The contractor is responsible for verifying that the mast arm lengths shown will allow

8 BOLT BASE PLATE DETAIL . proper positioning of the signal heads over the roadway.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole
See Note 6 manufacturer so site specific foundations can be designed.

G 1025 Wade Avenue
- Raleigh, NC 27605

- Tel:919-789-9977

C Fax:919-789-9591

ENGINEERING & CONSTRUCTION | i Jome . 59197

B.C.

Mast Arm .
Prepared for the Offices of: SEAL

i B.C. Plate width NC 55 (South Alston Avenue) o,

o — 4" min. at Sar SR, o

§ 2|70 5: %Q:o,:;é?gssm % - :2

% G NC 147 SB Ramps ot s % S

2 Division 5 Durham County Durham| <% 28430 Fo S
23, BASE PLATE TEMPLATE & ANCHOR BOLT 2 PLNDATE:  December 2014 |[Reviewo sv: J Hochanadel % S oS @ §
i“%%% LOCK PLATE DETAIL 750 N.Greenfleld Pkwy.Garner.NC 27529| PREPARED BY: M Copple REVIEWED BY: kP HOQ\\\*\?\\\\‘\
= SCALE REVISIONS INIT. DATE bocusignedbye
g%% For\ 8 BOlt Base Plate IO N/|A ________________________________________________________________________________ %PM 4/02/15
§§§ e R TR EEEEEEEE N 50781D2BFA8C408 DATE
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2 PROJECT REFERENCE NO. SHEET NO.

METAL POLE No.

Design Loading for METAL POLE NO. 2, MAST ARM A SPECIAL NOTE - U-3308 Sig. 5.4
The contractor is responsible for verifying

that the mast arm attachment height (H1)
will provide the "Design Height"” clearance

. ¢ Pole from the roadway before submitting final MAST ARM LOADING SCHEDULE
- - shop drawings for approval. Verify (OADING
| | | elevation data below which was obtained SYMBOL PESCRIPTION AREA | SlzE | WEIGHT
Vw5 e 5wl > ! > ; :
—T—=—5 . 5 . 6 i 38 | by field measurement or from available =
| | ! | | roject survey data D ONAL HEAD 31.57 W
| | | i ! proj; urvey . 12"-4 SECTION WITH 8” BACKPLATE 15.8 S.F.| X 78 LBS
| ' ' . \ RIGID MOUNTED 72.0" L
| I .
i _JEL | Elevation Data for Mast Arm =
A - | SIGNAL HEAD 31.5" W
Q | = = g _© AttaChment (H1 ) 12"-3 SECTION WITH 8" BACKPLATE 12.8 S.F. X 63 LBS
() L[ sTREET NAME sioN] O O Eg@g - o .y O RIGID MOUNTED 58.5" L
O Q O dlo o Elevation Differences for: Arm A Arm B —
— = SIGNAL HEAD 48.0" W
\ — Baseline reference point at 12"-5 SECTION-WITH 8” BACKPLATE 20.7 S.Ff X 1107 LBS
See Notes ¢ Foundation @ ground level & | o.0ft. | 0.0 ft. = RIGID MOUNTED 62.0" L
Elevation difference at +2.07 ft.| +0.15 ft 180" W
H2 High point of roadway surface . . . . [sreer o 5] STREET NAME SIGN 120 SE. X 27 LBS
See Elevation difference at RIGID MOUNTED 26.0" L
Note 8 Edge of travelway or face of curb| '0-84 ft.| +0.07 ft. 18.5” W
, PEDESTRIAN SIGNAL HEAD 2.2 S.F. Y% 21 LBS
H1=21.0 WITH MOUNTING HARDWARE 17.0" L
Maximum 25.6 ft. See 30.0° W
Note 7 .
ote D SIGN 75 SE| X |14 BS
RIGID MOUNTED 36.0" L
Roadway Clearance : '
Design Height 17 ft Terminal
Minimum 16.5 ft. Comga:;ggnt NOTES
Design Reference Material
o 1. Design the traffic signal structure and foundation in accordance with:
ARM A - O§ ————— - 180 — e The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway
Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
e The 2012 NCDOT "Standard Specifications for Roads and Structures”. The latest addenda to
AGCLE ' these specifications can be found in the traffic signal project special provisions.
o % I % ® The 2012 NCDOT Roadway Standard Drawings.
BETWEEN 90 "o ® The traffic signal project plans and special provisions.
¢ w Y v ARMS \270 e The NCDOT "Metal Pole Standards” located at the following NCDOT website:
¢ See Note 7d Eﬁw—w‘.ﬁﬂ L https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx
e N i Design Requirements
b, |
Y Y _ _ See Note 7e | 2. Design the traffic signal structure using the loading conditions shown in the elevation
High Point of Roadway Surface f _ | views. These are anticipated worst case "Design loads” and may not represent the actual
¢ Foundation ! loads that will be applied at the time of the installation. The contractor should refer
. ) @ to the traffic signal plans for the actual loads that will be applied at the time of the
Base line reference elev. = 0.0 : ;
ARM B installation.
El . V . @ OO 3. Design all signal supports using stress ratios that do not exceed 0.9.
evation 1ew POLE RADIAL ORIENTATION 4. The camber design for 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 horizontal when
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 all of the design requirements.
DeSlqn Loadlnq -fo r- METAL POLE NO .2 MAST ARM B o This requires staggering the connections. Use elevation data for each arm to determine
D X 1 ‘XQ\ 90 appropriate arm connection points.
Oé 6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.
o 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
G Pole o as they are assumed to offset each other.
: 40’ \cv b.Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.
= > Rl c.The roadway clearance height for design is as shown in the elevation views.
| Y d.The top of the pole base plate is .75 feet above the ground elevation.
- H'—»I<—6’—>|<—6'—>I<—é’—>lr<— 5 e 5t Ve __ (I;__ -0 _ 1800—- e.Refer to the Elevation Data chart for elevation differences between the proposed foundation
! i | i ground level and the high point on the roadway.
| - - < Mast Arm 8. The pole manufacturer will determine the total height (H2) of the pole using the greater of

| Direction the following:

e Mast arm attachment height (H1) plus 2 feet, or

1 BC e H1 plus  of the total height of the mast arm attachment assembly plus 1 foot.
o b ) T 9. If pole location adjustments are required, the contractor must gain approval from the
'\ @@O; | STREET NAME SIGN || D engineer as this may affect the mast arm lengths and arm attachment heights. The
o op contractor may contact the Signal Design Structural Engineer for assistance at
AN See Notes (919) 773-2800.
4 &5 i 10. The contractor is responsible for verifying that the mast arm lengths shown will allow
8 BOLT BASE PLATE DETAIL proper positioning of the signal heads over the roadway.
11. The contractor is responsible for providing soil penetration testing data (SPT) to the pole
H2 See Note 6 manufacturer so site specific foundations can be designed.
See
Note 8
H1=19.5' \ |
See Maximum 25.6 ft. «*Q
Note 7 o \0 1025 Wade Avenue
© - Raleigh, NC 27605
Roadway Clearance W™ X _ gn,
: Design Height 17 ft ° - Tel:919-789-9977
i paninam 16-5 Tt i~ ENGINEERING & CONSTRUCTION Fax:919-789-9591
S Y License #: C-2197
o
—— ¢ — +180—-¢ —
Mast Arm .
Prepared for the Offices of: SEAL
g R SR A B.C. Plate width NC 55 (South Alston Avenue) e,
: See Note 7d 270° dmn at S
74 — | RIS AN
2 See Note 7e (f_ NC 147 §B Ramps DOt s %
% Y High Point of Roadway Surface Y Division 5 Durham County Durhanm ((ﬂ 28430 Lj
2% ¢ Foundation } BASE PLATE TEMPLATE & ANCHOR BOLT > s oniE: December 2014 |eeviewo o J Hoghanadel oS
i“%%% Base line reference elev. = 0.0’ LOCK PLATE DETAIL 750 N.Greenfleld Pkwy.Garner,NC 27529| PREPARED BY: M Copple REVIEWED BY: *PHOQY\
ces SCALE REVISIONS INIT. DATE by
43 0 For 8 Bolt Base Plate
> & C . - O N A
20 Elevation View @ 270 — S M NN e e
%%% NJA SIG. INVENTORY NO. 05-1028
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PROJECT REFERENCE NO. SHEET NO.
PHASING DIAGRAM TABLE OF OPERATION 2033 SOFTWARE w/ 2070 CONTROLLER U-3308 §ig. 6.0
PHASE LOOP & DETECTOR UNIT INSTALLATION CHART 3 Ph
EV Preempt Phases ase
SIGNAL |0 |0 |0 F DETECTOR PROGRAMMING Fully Actuated
L y
A 21214 INDUCTIVE LOOPS ATTRIBUTES o | STATUS :
B N\ FACE R L8 TIMING T e [s e+ w/ EV Preemption
z = w | = O] '
L Loop No. | OZE | rurns DLSTEIEEISFZA g g NEMA CARRY EEE sls|o|22|z|8 g (Durham Slgnal SyStem)
S \ 21,22 |G| G|R|R]|Y S | £|B | st | DELAY | oy, 312§ | € AR AR
B2+6 04+8 VR 41,42 |R|R|G|R|R 20| 6x6 | ok | 70 k|- 2 | - s - osec) - |- |- - x| x]-]-]*]- NOTES
(26) 51 ~— LR | |-r 40 | 6x40 | k¢ O |¥|-| 4 | 3 SEC| - S| - |- |- |- XX ]|-]-]*]- . mefer to "R d—St dard Draws NCDOT” dated
. efer to oa andar rawings ate
SEC.| - SEC| - |- |- |- - - | - -
61,62 RIGIR|G]Y 5A 6x40 ¥ 0 |¥]- > | b A ! * January 2012, "Standard Specifications for
81 R|R|L|-R|-R 2 COSEC) - SEC) - s X X R Roads and Structures” dated January 2012.
8783 RIRIGIRIR 6A 6x6 * 70 |*¥|-] ©6 - SEC) - SEC - [ - - X X - - R 2. Do not program signal for late night
’ 8A 6x40 ¥ 0 *|-| 8 - SEC] - SECL - |-l - - X - x -] - flashing operation unless otherwise directed
_ _ oo T2 _ e _ by the Engineer.
8B 6x40 * 0 * 8 10 SEC. SEC. X X *
Y - - 3. Phase 5 may be lagged.
*SEE NOTE *10 * Video Detection Zone 4. Set all detector units to presence mode.
B2+5 5. Locate new cabinet as to not obstruct sight distance
SIGNAL FACE I.D. of vehicles turning on red.
ALl Heads L.E.D 6. Program all timing information into phase banks
B 1,2, and 3 unless otherwise noted.
7. Set phase bank 3 maximum limit to 250 seconds for
PHASING DIAGRAM DETECTION LEGEND @ @ @ phases used.
<9 DETECTED MOVEMENT 8. This intersection fgatures an thical preemption
. UNDETECTED MOVEMENT (OVERLAP) @ o @ 12“@ 10" system. Shownllocitlons of optical detectors
<——  UNSIGNALIZED MOVEMENT are conceptual only. . .
9. Upon completion of Emergency Vehicle Preemption,
< — —=  PEDESTRIAN MOVEMENT controller returns to normal operation.
@ 81 21,22 10. When EVB preemption initializes during side street
g%gg service signal head 51 will display a red arrow.
o1 82983 11. Maximum times shown in timing chart are for free-run
’ operation only. Coordinated signal system timing
= = values supersede these values.
& o
W ol N
A Tl N
— - — ® .
2033 EV PREEMPTION Sta. 19+ 954/ -LALT =TI ]
64’ +/- Lt. | O L m?
EVB = oY
FUNCTION (SECONDS) ~ | Nj, II/JE &
DELAY BEFORE PREEMPT 0 \ | (f’l,l ]([//J’ -
MIN. PED. CLEAR BEFORE PREEMPT 0 \ 2 | c ! 18 LEGEND
MIN. GREEN BEFORE PREEMPT 1 \ € | zaﬁ( ll ,l | Sta, 20+87+/~ -LALT-
L lék> l,’ | 55" +/ Lt PROPOSED EXISTING
Yol :
CLEARANCE TIME 2 e p— — )§’ m,; I,l | ’\6‘ /E O—» Traffic Signal Head o>
PREEMPT EXTEND 2.0 d | ,’ N E O Modified Signal Head N/ A
** Program Timing on Optical Detector Unit 5’ — Slgﬂ —
L
Pedestrian Signal Head
With Push Button & Sign
O— Signal Pole with Guy o— )
C <, Signal Pole with Sidewalk Guy e v
C— Inductive Loop Detector C__"O
>< Controller & Cabinet D>
O Junction Box u
R 2-in Underground Conduit —-—-—-—-—
N/A Right of Way @ @————-
] — Directional Arrow >
D "No Left Turn” (R3-2) ®
"No Right Turn” (R3-1)
Sta. 19+ 86 +/~ —LALT- ﬁ ) Left Arrow "ONLY” Sign (R3-5L) (@
45’ +/- Rt. g [ ] Work Area N/A
o Drums N/A
TIMING CHART E Construction Easement N/A
2033 SOFTWARE w/2070 CONTROLLER PUE Permanent Utility Easement N/A
PHASE 02 04 05 06 28 rZZ-5%\ Barricades N/A
MINIMUM  INITIAL * 10  SEC. 7  SEC. 7 Ssec. | 10 sEC. 7  SEC. Direct Bury  -—=—=-----—--
VEHICLE EXTENSION * 3.0 seCc. |[2.0 sec. [2.0 sec. |3.0 sec. |2.0 sEec. m o Optical Detector o«
YELLOW CHANGE INT. [4.0 SEC. [3.7 SEC. |4.0 sec. |4.0 Sec. |3.7 SEC. [ K Video Detector [
RED CLEARANCE 1.8 SEC. |1.8 Sec. |2.8 Ssec. |[1.8 SEC. |1.8 SEC. ( ) Video Detection Area ]
MAXIMUM  LIMIT * 5 SEC. | 35 SEC. 15 sec. | 5 SEC. | 35 SEC. ©
RECALL POSITION VEH. RECALL NONE NONE VEH. RECALL NONE
VEHICLE CALL MEMORY  |YELLOW LOCK|  NONE NONE  |[YELLOW LOCK|  NONE
DOUBLE ENTRY OFF ON OFF OFF ON
WALK * — SEC. — SEC. — SEC. — SEC. — SEC.
FLASHING DON'T WALK —  SEC. —  SEC. ~  SEC. —  SEC. —  SEC. Signal Upgrade - Temporary Design 1 (TMP Phase 1, Steps 1-10)
MIN PED CLEARANCE — SEC. — SEC. — SEC. — SEC. — SEC. Prepared for the Offices of: SEAL
TYPE 3 LIMIT — SEC. — SEC. — SEC. — SEC. — SEC.
ALTERNATE EXTENSION —  SEC. —  SEC. — SEC. —  SEC. —  SEC. NG 55 (South Alston Avenue) SR LAro e,
ADD PER VEHICLE * — SEC — SEC — SEC — SEC — SEC at 5\§°"£&SS/;;«?°°@%
. . . . . = :°°Q (°°°° /:
MAXIMUM INITIAL * —  SEC. —  SEC. ~  SEC. —  SEC. —  SEC. NC 147 NB Ramp / Gann Street SR e
- Division § Durham County Durham BN 28430@ ios
MAXIMUM  GAP 3.0sec. | 2.0sec. | 2.0sec. | 3.0sec. | 2.OSsEC 1025 Wade Avenue 20y 2 o PLAN DATE:  September 2014 |reviewo sr: J Hochanadel %@%G,N@@@
REDUCE 0.1 SEC EVERY * — SEC. — SEC. — SEC. — SEC. — SEC. i Raleigh NC 27605 |750 N.Greenfield Pkwy.Garner,NC 27529 PREPARED BY: C Lawson REVIEWED BY: /’//,,”P. HOQ*\\\\\\\‘\
MINIMUM  GAP 3. O SEC. 2 . O SEC. 2. O sEC. 3. O sEC. 2. O SEC. Tel:919.789-9977 SOALE TSI e "n st
* These values may be field adjusted. Do not adjust Min Green and Extension fimes for phases 2 and 6 lower than what is < ENCINEERING & CONSTRUCTION Fax:919-789-9591 9 40 S DO D e 0 BN 4/0(12/515
shown. Min Green for all other phases should not be lower than 4 seconds. | License #: C-2197 172407 [l ;SI“S”B:;E‘;:T“S;? NO.  05-0284T]
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NOTES I PROJECT REFERENCE NO. | SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR | U-3308 Sig. 6.1
ON OFF
PROGRAMMING DETAIL 0 ENIBLE 1. To prevent “flash-conflict” problems. insert red flash
(remove jumpers and set switches as shown) &1 program blocks for all unused vehicle load switches in SIGNAL HEAD HOOK-UP CHART
the output file. Verify that signal heads flash in L 0AD
AUX | AUX [ AuX | AUX | AUX | AUX
T N accordance with the signal plans. SWITCH No.| S1 | S2 | S3 | 54| S5 | S6 | S7 | S8 | 59 | S1B | Sl | S12 | "g1" | '52" [ 'S3' | 54 | S5 | S6
REMOVE DIODE JUMPERS 2-5, 2-6, 2-Il, 4-8, 4-10, 5-I, 6-1l, and 8-I0. ON .
RF 2010 — 2. Program controller to Start Up in phases 2 and 6 green. CH%E']HEL 1 > | 13| 3 4 |14l s s | 151 7 s lw!lalwlizl ulizlis
5 ag ?ISAEIEE v Set power-up flash time to 0 seconds within the controller - . " - .
oo% r\% m% m% v% m% (\l% ﬁ% o% % % % %m% v% m% N% B | Gv ENABLE o programming. The conflict monitor will govern startup PRASE | 1 1 2 |pep| 3 | 4 |Pep| O | & |PED| 7 | 8 |pED|OL1 |OL2|SPARE| OL3 | OL4 |SPARE
JOF JROY JNOF JNOY JOF JOY JNOY JOY JOY T JOX T JOY JpOr JIY JY Jpis A B |SF#1 POLARITY R flash. Ensure STARTUP “RED START” is set to 0O seconds. e x x
SIGNAL
2 0 & O o o O LEDguard o . HEAD NO. | NV [2122| Nu | Nu [41,42| NU | 1 (6162| NU | NU [82,83] NU | NU | 81T | NU | 51| NU | NU
~HOENEHCYEHYHIEEH YEH - S5 cBEoENE o o <H o RF SSM ) . Enable Simultaneous Gap-Out feature for all phases.
N 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
- : NQ NS G NG AQ A A0 NG NG NG NG N0 N0 S .:_EYﬁ fUMF’ACTﬂ 5. Program all timing information into phase banks 1. 2. RED 128 101 134 107
A ;% ;% 92% ':% 9% Q% E% Q% ﬁ% :% 9% 0‘% oo% ,\% LO% m% v% .:_FiA 3:?0 T and 3 unless otherwise noted. "
o © W 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E O q
) “e ® o o o o o o mo © mo “o ® FYA 5-11 LL; 6. Set phase bank 3 maximum |imit to 250 seconds for phases YELLON 2 10z 13 108
CECHCE o ~rH OB VE YTH 98 O =H © B o ~FE oF 0 2 FYA 7-12 used
2 08 0P 0P +0 < <0 <0 <0 <0 +® +® t0 +® <O < +® « 5 ' GREEN 130 le3 136 129
5 o® ® o9 o 0O S N2 Program phases 4 and 8 for Double Entry.
O 70 78 “B “EH S NH 95 8 Y8 8 Y = S8 of off ~nE ©F  veLLow DisaBLE > W' RED A124 AlL4
E @ %@ 0 0 450 5H® 50 50 50 L0 LH® L0 L0 L® L L L 0180 O 10 s 12 8. Ensure start up flash phases are coordinated with flash ARROW
Z 0@ r®c®®<® @& ® @ @ 9 @ & O_ 2 0110020 2 53 J program block assignments. YELLOW AL25 ALLS
z S S o g i~ Od S0d hg g g Shd = b aid g NOd 6120 03 0 e " . ARROW
T 20 20 20 20 20 00 08 ©0® 08 ©0® ©w® W& WO W& W& ©w® W& .o 05 w Wl Js5s o 9. Set the Red Revert interval on the controller to 1 second. FLASHING
@) Z 6
0_0 ?% 'T\% ?% Q% %% Q% $% 'T\% $% Q% $% Q% ‘.I_\'% ;% g% q‘% olo% 01406 050 % 7 10. This cabinet and control ler are part of the Durham Yo 0N Al26 Alle
No Yo Yo Yo YNo Yo ~0 ~n0 ~O0 ~O ~O0O ~O0 ~O ~O ~ I\O ~ 8128 8?8 [ M s —/ Signal System. GREEN 133
NN NN NRENNRL e o T e
—~0® =0 =0 =0 =0 =0 =0 x0® ¥® 0¥® 0O O VO® ¥O® x® xO ® 0180 090 ﬁmﬂ NU = Not Used
e 0] N (o] 0 (o] [§V] —
T% '.“% '.“% 'T‘% E% 'T‘% '.“% T% 9% ':% 9% Q% E% 9% ‘ﬁ% ;% 9% FF |f= 11? EQUIPMENT INFORMATION % Denotes install load resistor. See load resistor
o W |12 instal lation detai is sheet.
COMPONENT SIDE E:i § CONTROLLER. e . e eeeeee.2070E * See pictorial of head wiring in detail below.
W 115 CABINET. .t eeeneeeeesaa3l32 W/ AUX
REMUVE JUMPERS A4S SHUWN l.f“g SOFTWARE .+ vvevueueras. . MCCAIN 2033
NOTES — CABINET MOUNT...........BASE
1. Card is provided with all diode jumpers in place. Removal OUTPUT FILE PDSITIDNS ..18 WITH AUX FILE
of any jumper allows its channels to run concurrently. B - DENOTES POSITION LOAD SWITCHES USED......S2,55.57.,58,S11,AUX S2,AUX S4 FYA SIGNAL WIRING DETAIL
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. OF SWITCH EU@;E?PU?ED’ tet e I%IE]?’ Ségf’)B (wire signal heads as shown)
3. Ensure that Red Enable is active at all times during normal operation. OVERL AP 28
4. Ensure conflict monitor communicates with 2070. gxgg::ﬁg Z) et e e et :\TOT L<eD OL2 RED (Al24) 0L3 RED (All4)
% See FYA PPLT Programming detail on sheet 2. OL2 YELLOW ‘A125’—@ OL3 YELLOW (All5) @
OL2 GREEN (A126)—@ OL3 GREEN (A116) —@
INPUT FILE POSITION LAYOUT
@5 GREEN (133)
(front view) 8 1 @
1 2 3 4 5 B8 7 8 9 10 1 12 13 14 51
S S S S
e NHEREF
\ ) T T T T |1soLATOR
"T" @ O T - R - R
] . SN A
DC
\/ A\% \/ Y Y Y Y |ISOLATOR
TN
J \)\/ S 5 ||cH.3icH.1]| ¢
FILE ( O ? ? UNUSED; EVB ?
L~ : 4t
uJu < O - 3 3 CH 4 :CH. 2 3
L w \ v T ||unuseDiunusen||
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE
ST = STOP TIME
EVB = EMERGENCY VEHICLE PREEMPT
SPECIAL DETECTOR NOTE 1
THIS ELECTRICAL DETAIL IS FOR
Install a video detection system 4 CHANNEL TOMAR OSP CARD THE SIGNAL DESIGN: ©5-0284TI
for vehicle detection. Perform INSERT CARD INTO SLOT J13 DESIGNED: September 2014
installation according to manufacturer’'s SEALED: 4/2/15
directions and NCDOT engineer approved TYPICAL TOMAR FIELD WIRE DETAIL REVISED: N/A
mOUn'I'ing IOCGTiOnS To GCCOmpl iSh the (input file, rear view)
detection schemes shown on the Signal .
Design Plans. FIELD ' CABINET
tJ13 chormel 1 Electrical Detail - Temporary Design 1 (TMP Phase 1, Steps 1-10) - Sheet 1 of 2
Yel low - Input (EVB) ELECTRICAL AND PROGRAMMING
o1 Tomar o oL ol NG 55 (South Alston Avenue) SEAL
D%To%ﬁfeor 9 g /—Chonnel 2 at \\“\“\EIA;%”“"
LOAD RESISTOR INSTALLATION DETAIL (EVB) L Input (UNUSED) Prepared In the OFfices of: NC 147 NB R | G St t Siz\\\.e-\-"'{s"s',"'g 2,
(install resistor as shown below) Blue/Bare ! K i amp ann ree 5: §Q of 04/(..,..%7 ’;:
wrop bote wire with : — g f 0852E3 2 é
ACCEPTABLE VALUES PHASE 5 YELLOW FIELD insulating tape : EQ Gnd Division 5 Durham County Ds Durhanm :'; :5
¥A5I;UE ;O;FS) gg”AGE TERMINAL (132) | PLAN DATE:  November 2014  |ReviEwe BY: | g7 RIS
. - 1. W _(min) 1 - - ’/,,, """" \‘\\ w\\\\\
2.0K - 3.0K [10W (min) REPAREDBv: S. Armstrong [REVIEWD 8Y: ——— 7 o
REVISIONS INIT. DATE  |—DocusSigned by:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 0A4‘V7.- owe, Y.
AC- 750 N.Greenfleld Pkwy,Garner,NC 27529 | . j641D60m45E§F5___ y 4/29/AZT(|);15
*************************************************************************** SIG. INVENTORY NO. (05-0284T1




I PROJECT REFERENCE NO. SHEET NO.

| U-3308 Sig. 6.2
OVERLAP PROGRAMMING DETAIL EMERGENCY VEHICLE PREEMPTION PROGRAMMING FYA PPLT PROGRAMMING
P | fol lows: 1. P Flashing Yel low A A fol lows:
Lﬁ?ﬁoﬁe?ﬁei Z?SO$§RL§P o 1. Program EVB preempt as follows: MZ?Erﬁznu > gHAgE ?Wz)r;SXSE ESEET?SNSOPAEQSTWD

Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

" EVB Clear = 2 PPLT FYA = PHASE 5

7"
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Press "+ _
EVB Clearance Phases = 6 2. Assign output pin for Flashing Yellow Arrow as follows:
OVERLAP [2]: . Proaram qeneral oreemption barameters as fol |ows: Main Menu - 6) OUTPUTS - F) FYA PPLT
LOADSWITCH = 10 NOTE: For head 81 ' ogram general presmpTion pAramerers ds Tollows: Phase 5 = 90
VEH SET 1 5 Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS
YELLOW CLEARANCE = 3.7 Min Time Before PE ForceQff =1 3. Redirect RED and YELLOW outputs for the left turn phases
RED CLEARANCE = 1.8 as fol lows:
Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE
Phase 5 RED = 88, Phase 5 YELLOW = 89
END OF OVERLAP PROGRAMMING Program extend time on optical detector
unit for 2.0 sec for EVB.
OVERLAP GREEN FLASH PROGRAMMING SPECIAL NOTE EV PREEMPT PROGRAMMING FLASHER CIRCUIT MODIFICATION DETAIL
DETAIL FOR 3-SECTION FYA HEAD Setting 'FYA DURING PREEMPT’ to 'Y’ eliminates yellow trap [N ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE
when transitioning to preempt from adjacent through phase. SAME APPROACH. MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:
Main Menu - 9) UTILITIES - 9) MISC
The following will cause the overlap green outputs FYA DURING PREEMPT (Y/N) =Y 1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.
to flash., which are wired to the flashing yel low 2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.
arrows. Program as fol lows: 3. REMOVE FLASHER UNIT 2.
Main Menu — 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

OLAP G FL =2

Electrical Detail - Temporary Design 1 (TMP Phase 1, Steps 1-10) - Sheet 2 of 2

ELECTRICAL AND PROGRAMMING
Rooramml - NG 55 (South Alston Avenue) ffi,
THIS ELECTRICAL DETAIL IS FOR ey 1 1o orrcss ot at N ARG,
THE SIGNAL DESIGN: @5-0284T1 NC 147 NB Ramp / Gann Street SRR

DESIGNED: September 2014
SEALED: 4/2/15
REVISED: N/A

Division 5 Durham County bs Durham
PLAN DATE:  November 2014 REVIEWED BY: ?7?
PREPARED BY: 5, Armstrong REVIEWED BY: “~—— “,, ) RO\‘\%\\‘\

REVISIONS INIT. DATE ~——DocuSigned by:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, yoﬂw 7. Lowe, y'b. 4/2/2015

777777777777777777777777777777777777777777777777777777777777777777777777777 \—— 641D60C145EE4F5... DATE

o
. ®

750 N.Greenfleld Pkwy,Garner,NC 27529

*************************************************************************** SIG. INVENTORY NO. (05-0284T1




DocuSign Envelope |ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

PROJECT REFERENCE NO. SHEET NO.

PHASING DIAGRAM TABLE OF OPERATION 2033 SOFTWARE w/ 2070 CONTROLLER U-3308 Sig. 7.0
PHASE LOOP & DETECTOR UNIT INSTALLATION CHART
EV Preempt Phases SIGNAL | @ F DETECTOR PROGRAMMING 9 Phase
FACE 210 I\E/ IA INDUCTIVE LOOPS ATTRIBUTES £ | STATUS
«~ L1885 TIMING N B - e Fully Actuated
H DIST. FROM 0 w 12 el |3|e|lel®|2|2]|Z :
SIZE 3|2 | NEMA $.548 52 215|132 w/ EV Preemption
LOOP NO. TURNS | STOPBAR |Z |5 CARRY [E3E3 =32 |3 2(E |22 .
\SEE— \f’ 21,22 GIR|R]Y (ft) ) |3 PHASE | DELAY | (sreeron) [S8|8°| 2| S | E | 7|3 |5 |28 = (Dur‘ham Slgnal SyStem)
B2+6 08 . 61,62 GIR|G|Y 2A 6X6 * 70 |-k 2 | - SEC| - SEC| - |- - - XX -] ¥
76) 81 ~R |5 |<R|-R 6A 6x6 | ¥ 0 |-|%| 6 | - sic| - SEC - |- - |- x|-x]-1-1- 1%
82,83 |R|G|R|R 8A | 6x40 | % 0 |-I%| 8 | 5 sec| - s --]-]-Ix-x]-]-]-]% NOTES
PHASING DIAGRAM DETECTION LEGEND 88 | 6x40 ) * O |-*%| 8 | TOSEC] - SECj- |- |- ]|- | X]-|X|-[-]-[* 1. Refer to "Road Standard Drawings NCDOT" dated
- @ DETECTED MOVEMENT % Video Detection Zone January 2012, "Standard Specifications for
- UNDETECTED MOVEMENT (OVERLAP) Roads and Structures” dated January 2012.
- — UNSIGNALIZED MOVEMENT 2. ?i n(r)]’_c program gignallfor‘ laﬁe nightd_ tod
— — — = PEDESTRIAN MOVEMENT ashing operation unless otherwise directe
by the Engineer.
SIGNAL FACE I.D. 3. Set all detector units to presence mode.
4. Program all timing information into phase banks
ATl Heads L.E.D. 1,2, and 3 unless otherwise noted.
* See Note 9 5. Set phase bank 3 maximum limit to 250 seconds for

phases used.
6. This intersection features an optical preemption
system. Shown locations of optical detectors
) <::> 127 <::>12” 127 are conceptual only.
12 7. Upon completion of Emergency Vehicle Preemption,
<::> <::> controller returns to normal operation.

8. Maximum times shown in timing chart are for free-run
81 41,42% 21,22 operation only. Coordinated signal system timing
6l,62 values supersede these values.

SIx 82,85 9. Bag and disconnect signal heads #41,#42, and #51
during this phase of construction.
10. Contractor shall adjust video detection zones as

& ®

=)

(DERDE®

=
o , required.
i v o
_____ i
=t
R
= s
~ (V)
N (ﬁ
|
e | LEGEND
§ \ \L \ ] PROPOSED EXISTING
K ‘ !
: A — o ’\ | /E O Traffic Signal Head ° >
7 N\ AN Q NN E o> Modified Signal Head N/ A
z 2033 EV PREEMPTION N\ N “\ » 35 Mph__ +I% Grade_ S — Sign —
S \\s > NC 55 81 82 83 N _ Pedestrian Signal Head
g FUNCTION SECONDS) With Push Butfon & Sign
g DELAY BEFORE PREEMPT 0 CO ) Signal Pole with Guy .._l 4
- <, Signal Pole with Sidewalk Guy v
= MIN. PED. CLEAR BEFORE PREEMPT 0 [nductive Loop Detector ——
z MIN. GREEN BEFORE PREEMPT 1 Egﬂ Control ler g)CobineT '7%;%
% CLEARANCE TIME > - Junet on Box Lif
% PREEMPT EXTEND"™ ' 2-0 e 2-in Underground Conduit —-—-—-—-—
% ** Program Timing on Optical Detector Unit N/ A nghT of Woy _____
g — Directional Arrow —
¢ D "No Left Turn” (R3-2) ®
g "No Right Turn” (R3-1)
% O~ Optical Detector o«
E . Work Area N/ A
TIMING CHART ™ o e s
5 2033 SOFTWARE w/2070 CONTROLLER c c ; ; : ; N/
£ onstruction Easemen
© PHASE 02 06 08 oL2
= PUE Permanent Utility Easement N/A
* MINIMUM INITIAL * 10 SEC. | 10 SEC. 7 SEC. O  SEC. Barr | cades N/ A
© Y ZZ.-S\\
% VEHICLE EXTENSION 3.0 Sec. |3.0 SEc. |2.0 SEC. Direct Bury —---------
g YELLOW CHANGE INT. [4.0 SEC. |[3.8 SEC. |3.0 SEC. [3.0 SEC. g K] Video Detector <
2 RED CLEARANCE 1.6 SEC. |1.6 SEC. |1.4 SEC. |[1.4 SEC. / @ Video Detection Ared )
2 MAXIMUM  LIMIT * 50 SEc. | 5 SEC. | 35 SEC. /i /i
§ RECALL POSITION VEH. RECALL | VEH. RECALL NONE ] /| / '
i VEHICLE CALL MEMORY  |YELLOW LOCK|YELLOW LOCK|  NONE §
é DOUBLE ENTRY OFF OFF OFF
% WALK * —  SEC. —  SEC. —  SEC.
2 FLASHING DON'T WALK —  SEC. — SEC. —  SEC.
= MM PED CLEARANCE - SEC SEC. SEC. Signal Upgrade - Temporary Design 2 (TMP Phase 1, Steps 1-10)
s TYPE 3 LIMIT — SEC. — SEC. — SEC.
& Prepared for the Offices of: SEAL
= ALTERNATE EXTENSION — SEC. —  SEC. — SEC.
E ADD PER VEHICLE * —  SEC. — SEC. — SEC. NG 55 (South Alston Avenue) yﬁxkﬁ&%o
g MAXIMUM INITIAL * ~  SEC. ~  SEC. ~ SEC. at ;“\@oa;;&?ggg;;}&;«:@é
i MAXIMUM  GAP* 3. O SEC. 3. O SEC. 2 . O SEC. NC 147 NB Ramp / Gann Street Q SEAL (
% REDUCE 0.1 SEC EVERY __SE¢ _ S _ e ey ¢ 2L1A\:|lDiTlE(-)n 85 t bDurh230m1 4C0urll:V3]/EWED B: J Hoch [LU Iﬂlhalm ::’”/a}"°°f4f§::j§’&°°j§
5 MINIMUM GAP 3.0SEC. | 3.0SEC. | 2.0SEC. 1025 Wade Avenue L_ofp emuer L _J hochanade Iy e NS
: " Raleigh, NC 27605 |750_¥-Greenfield Pkwy.Garner.NC 27529 PREPARED BY: C Lawson REVIEWED BY: /,,/”HP(. Hog\\\\\\\\
mé * These values may be field adjusted. Do not adjust Min Green and Extension times for . Tel:919-789-9977 0 SCALE 40 REVISIONS INIT. DATE DocuSigned by:
S g phases 2 and 6 lower than what is shown. Min Green for all other phases should not be < ENCINEERING & CONSTRUCTION Fax:919-789-9591 ) AR EAREEREEE SRR, %ﬂ? W 4/02/15
~N L X | J H . — ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' N 50781D2BFI8CAQ8. DATE
gig lower than 4 seconds. License #. C-2197 11240 b 516, INVENTORY NO. 05-028412
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| PROJECT REFERENCE NO. | SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR NOTES [ vos s 71
OFF
PROGRAMMING DETAIL ) ENA;JL'\E 1. To prevent “flash-conflict” problems. insert red flash
(remove jumpers and set switches as shown) &1 program blocks for all unused vehicle load switches in SIGNAL HEAD HOOK-UP CHART
the output file. Verify that signal heads flash in LOAD AUX | AUX | AUX | AUX | AUX [ AUX
Y accordance with the signal plans. SWITCH No ST | 52| 53 | 54 | 551 56 | 57158 1 53 | 510 5118121 61| 's2'| 's3 | 's4 | 5 | <6
REMOVE DIODE JUMPERS 2-6 and 8-I0. ON > CMU
RF 2010  —— 2. Program controller to Start Up in phases 2 and 6 green. CHOQEL | 1 | 2 (13| 3 | 4| 14| 5|6 |15 7|8 /169 ]18)|17]|1 |12/ 18
RP DISABLE . e :
o WD 1.0 SEC z 3. Set power-up flash time to O seconds within the controller PHASE { > 2 3 4 4 5 5 6 7 8 8 | oLt | oLz lseare| 0L3 | OL4 |spare
,02% '\% w% m% V% m% g% :% 9% o-% m% % % m% v% m% N% A B |-GY ENABLE = programming. The conflict monitor will govern startup PED PED PED PED
- "® ® ®© © © o e O e e .:_EES;UZE;AR”Y% flash. Ensure STARTUP "RED START” is set to O seconds. oIONAL ] Nu [2u22| Nu | o | N | N | o [eLez| N | NU [82.83] NU | NU o nu | wu | wo |
[e0) .
,T\% ?% '%% ?% Q% ?’% Q% ‘%‘% F% 2% q‘% 0,0% '7% © tp% ‘.‘% ﬂp% RF SsM —— 4. Enable Simultaneous Gap-Out feature for all phases.
— N N N N N N N N N N N N a0 o N N .:—FYA COMPACT L. . . . RED 128 134 107
oo% ,\% m% ,\% w% m% v% m% N% %O% % % % % % % B |-Fva 1-9 j: 5. Program all timing information into phase banks 1, 2,
T i — — — — — — — = — g @ N~ w 0 < _ .
2 0P 2P 50 50 A0 A0 H0 0 L0 L0 0 A0 A0 4O 48 4 & E‘:m 3710 " and 3 unless ofherwise noted. YELLOW 129 135 108
Co®r®® @ @ 0 0 0 9 9 O 0 | FyA 7-12—/ 6. Set phase bank 3 maximum |imit to 250 seconds for phases
S 0 b b Te Tg T T i g g T i i o nid otd - d GREEN 130 136 109
< 20 £0 20 <0 <O <@ <O <O <O <O <0 <O <O <O <O <O < O oN = used.
O = . .
3 g% r;% g% g% 9% ,:% 9% e% 1% 9% g% :% 9% 0% w% '\% m% ELLON DISABLE N N 7. Ensure start up flash phases are coordinated with flash RED Al24
- Z® %6 6 6 nd 06 nd 1 Ké L WO L V® 0 W& Vd W8 o0 5 M2 program block assignments. ARROW
o | 3
Z 2 CE 2 S I e/ ~NH o8 o8 Y8 OH Y8 =H o8 o o ng 210020 S 12 = Set the Red Revert interval on the controller to 1 second. P A125
2 08 28 28 20 20 ob o6 ob o8 b b o6 o o o ob o 0120939 s 9
5 o o .o . 01300140 . ms This cabinet and controller are part of the Durham FLASHING
oF ~nE of vk =L o - 0140 050 = ; YELLOW Al26
© ] ] ] ] ] 9 ~ © o A o N _ =4 (o pd @ .:I 7 SIgﬂOl S}’S'l'em. ARROW
NG NG NG NG N® MO L L L L LdLdLdLdLdLdLd O015OO6O C__ s — GREEN
o 0160 070 CREEN
oE e L LEIFCH Y o8 ~E 98 e I 28 YNF =8 2 0170 080
e N N RN e S e, o1~
—~0® =0 =0 =0 =0 =0 =0 x0® ¥® 0¥® 0O O VO® ¥O® x® xO ® 0180 090 B s — NU = Not Used
oL nE of oL L Oof NE oL ok ~nE o 0 A OB VA~ © [ W0 EQUIPMENT INFORMATION : . L . .
! ! ! ! ! ! T ! Sl e I B I e L s [Ny o ) FF Rk % See pictorial of head wiring in detail below.
So S0 S0 S0 S0 S0 20 S0 0 0 0 0 0 0 O O & R
° COMPONENT SIDE W 13 =
W4 & CONTROLLER: e v e e vt e eennn 2070E
REMOVE JUMPERS AS SHOWN W5 CABINET. v e ettt eenenns 332 W/ AUX
| 1? SOFTWARE ¢ ¢ ¢ e vt e e e ennnnnn McCAIN 2033
NOTES T CABINET MOUNT...vueunen. BASE
1. Card is provided with all diode jumpers in place. Removal OUTPUT FILE POSITIONS...18 WITH AUX FILE
of any jumper allows its channels to run concurrently. B = DENOTES POSITION LOAD SWITCHES USED...... S2,58.S11,AUX S2
. . OF SWITCH PHASES USED...vvveeeenn 2+6+8
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. FYA SIGNAL WIRING DETAIL
OVERLAP 1.ttt eenennn NOT USED
3. Ensure that Red Enable is active at all times during normal operation. OVERLAP 2% v et ieeneenenn. 8
4. Ensure conflict monitor communicates with 2070. OVERLAP 3. ..iceiieenaens NOT USED
OVERLAP 4. ...t eiennn NOT USED
OL2 RED (Al24)—
OL2 YELLOW (Al25)—@
INPUT FILE POSITION LAYOUT OL2 GREEN (Alze)—@
(front view)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
0C
FILE \C> ! ! T T |isoLAToR
"T" @ O T - R - R
] X S
0C
= 2 ? \/ M M Y Y |ISOLATOR
=N\ \
U \)\/ s C ||CH.3iCH.1 s
FILE ( O ? ? UNUSED; EVB ?
L~ : 4t
"J" 40\/ B E [[cH.4ich2|| &
L w \ g ? |lunuseniunusen||  F
Y Y E Y
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE
ST = STOP TIME
EVB = EMERGENCY VEHICLE PREEMPT
SPECIAL DETECTOR NOTE 1 THIS ELECTRICAL DETAIL IS FOR
. . THE SIGNAL DESIGN: 05-08284T2
Install a video detection system 4 CHANNEL TOMAR OSP CARD DESIGNED: Seotember 2314
for vehicle detection. Perform INSERT CARD INTO SLOT J13 : September
instal lation according to manufacturer’s SEALED: 472715
directions and NCDOT engineer approved TYPICAL TOMAR FIELD WIRE DETAIL REVISED: N/A
mOUn'I'ing IOCGTiOnS To GCCOmpl iSh the (input file, rear view)
detection schemes shown on the Signal .
Design Plans. FIELD ' CABINET
tJ13 Electrical Detail - Temporary Design 2 (TMP Phase 1, Steps 1-10) - Sheet 1 of 2
Yel low L] « ?23326(' E\1/B) ELECTRICAL AND PROGRAMMING NC S h Al A SEAL
cp. Tomar oronce R A 55 (Sout ston Avenue)
(f(EJI\DIIBe) : (I:F:gsge(l UﬁUSED ) Prepared In the Offices of: a t ‘\\\\\\e\.--(':'"ﬁﬁd(l /,/"
Blue/Bare : K ' NC 147 NB Ramp / Gann Street S
! < ¥ <
wrop bare wire with : L " g 0852E3 é
insulating tape | EQ Gnd Division 5 Durham County Ds Durham :; g ::
: PLAN DATE:  November 2014 REVIEWED BY: | 977 "z,j/o"--f.’l’,‘i,'ﬂ?.‘ri-"%f
' PREPARED BY: S, ArmStrong  |REVIEWED BY: "0,,1“7. RO:‘\\\\'\\‘\
REVISIONS INIT. DATE  b—bocusignedby: '
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ?oﬁwfﬁowo, ,%. 4/2/2015
750 N.Greenfleld Pewy.GarnerNC 27529 | || pyry— DATE
*************************************************************************** SIG. INVENTORY NO. 05-0284T2




OVERLAP PROGRAMMING DETAIL

Program over laps as fol lows:
Main Menu — 4) OVERLAP

7" "

Press "+

OVERLAP [2]:

LOADSWITCH 10 NOTE: For head 81
VEH SET 1 8
YELLOW CLEARANCE = 3.0
RED CLEARANCE 1.4

END OF OVERLAP PROGRAMMING

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

Program EVB preempt as follows:

Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE
EVB Clear = 2
EVB Clearance Phases = 6

Program general preemption parameters as fol lows:
Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS
Min Time Before PE ForceOff = 1

Program extend time on optical detector
unit for 2.0 sec for EVB.
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OVERLAP GREEN FLASH PROGRAMMING
DETAIL FOR 3-SECTION FYA HEAD

The following will cause the overlap green outputs
to flash, which are wired to the flashing yel low
arrows. Program as fol lows:

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

OLAP G FL =2

I PROJECT REFERENCE NO. SHEET NO.

U-3308 Sig. 7.2

FLASHER CIRCUIT MODIFICATION DETAIL

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE
MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

SAME APPROACH.

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.

3. REMOVE FLASHER UNIT 2.

T2-5 AND TERMINATE ON T2-3.

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

Electrical Detail -

THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: 05-0284T2
DESIGNED: September 2014
SEALED: 4/2/15

REVISED: N/A

Temporary Design 2 (TMP Phase 1, Steps 1-10) - Sheet 2 of 2

ELECTRICAL AND PROGRAMMING
DETAILS FOR:

Prepared In the Offices of:

750 N.Greenfleld Pkwy,Garner,NC 27529

NC 55 (South Alston Avenue)
at
NC 147 NB Ramp / Gann Street

Division 5 Durham County DS Durham

PLAN DATE:  November 2014 REVIEWED BY: | Q772

PREPARED BY: §, Armstrong REVIEWED BY: “——

REVISIONS INIT. DATE

SEAL

.........

o
IITTTIAAN

(—DocuSigned by:

Jobn T. Rowe, Po. 4/2/2015

\—— 641D60C145EE4F5... DATE
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DocuSign Envelope |ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

PROJECT REFERENCE NO. SHEET NO.
PHASING DIAGRAM TABLE OF OPERATION 2033 SOFTWARE w/ 2070 CONTROLLER U-3308 519. 8.0
PHASE LOOP & DETECTOR UNIT INSTALLATION CHART 3 Phase
EV Preempt Phases SIGNAL D100 F DETECTOR PROGRAMMING Fully Actuated
A JK 2|24 |E|L INDUCTIVE LOOPS prE— Tos :
| FACE + 4+ |+ I\E/3 @ TIMING T s [ [ [ T8 w/ EV Pr‘eemptlon
z = w | = o .
| 516(8(°|7 oo | SZE | o [N T eenEN B EIIE I I AT (Durham Signal System)
T \ y 21,22 |G|G|R|R|Y G | 2|8 | St | DELAY | oy |28\85 2| 8| £ 23| B8 |7 |B
02+6 D4+8 e Y 4 |R|R|E|R|R 26 | exe | % | 10 [-P| 2 | - osee] - sl - |- -] x| x| ]* NOTES
(26) 42 RIR|G|R|R 45 | Bx40 | % 0 |¥|-| 4 | 3 SEC| - SECl- |- |- |- XX |-]-|-|* -
R 5 | 15 seol - seel - o - - Ix - Ix - 1-1-[% 1 Refer to "Road Standard Drawings NCDOT" dated
43 ZJRIGIRIR 5A 6x40 * 0 |-|* ' ' January 2012, "Standard Specifications for
51 ~— | LR ||~ 2 | - S - G e XK Roads and Structures” dated January 2012.
6162 rlclrlcly 5B 6x40 * O PK|-| 5 | 15 SEC| - SEC| - |- |- |- |IX |- [ X|-|-|*%]- 2 Do not program signal for late night
891 ARER= 6A 6X6 * 70 -1%| 6 BN IR o = e R e e - A R L 2 flashing oper'ation unless otherwise directed
Y 8h | 6x40 | % | 0 |-[¥| 8 | - sk - o) - |- |- |- x[- x| ]* by the Engineer.
! 82,83 |R|R|G|R|R 55 | oxd0 | x 0 Tl s Toowml - s - - T - T- T % 3. Phase 5 may be lagged.
*SEE NOTE *11 ~a1raz  |owlowl w oW DR X : : 4. Set all detector units to presence mode.
B2+5 ’ PEDESTRIAN DETECTION 5. Program all timing information into phase banks
SEE P81,PB2 | N/A N/A N/A | X|-| 8 - SEC| - SEC - X - -l - X]- 1,2, and 3 unless otherwise noted.
NOTE % Video Detection Zone 6. iﬁ’;sggaﬁgegank 3 maximum limit to 250 seconds for
1 () SIGNAL FACE I.D. 7. Omit "WALK" and flashing "DON'T WALK" with no
PHASING DIAGRAM DETECTION LEGEND L1l Hoads L.E.D pedestrian calls
eads L.E.D. .
<9 DETECTED MOVEMENT % See Note 14 8. I:r‘og,ram ped”est'r‘ian heads to countdown the flashing
<——  UNDETECTED MOVEMENT (OVERLAP) T'g?” t Walk® time. ) . |
- UNSIGNALIZED MOVEMENT 9. is intersection features an optical preemption
system. Shown locations of optical detectors
< — —=  PEDESTRIAN MOVEMENT @ @ @ @ ; are conceptual only
) ) — L 10. Upon completion of Emergency Vehicle Preemption,
@ , @ 12 @ 12 @ @ Pg1.PR? controller returns to normal operation.
[ 127 ’ 11. When EVB preemption initializes during side street
@ @ @ @ @ service signal head 51 will display a red arrow.
4% O= 12. Maximum times shown in timing chart are for free-run
@ 81 21,22 43 82 operation only. Coordinated signal system timing
51% 512262 ?)_(_%l values supersede these values.
’ N 13. Pedestrian pedestals are conceptual and shown for
82,83 T f ly. See sheets P1-P3 f hbutt
2033 EV PREEMPTION . reference only. See sheets - or pushbutton
location details.
FUNCTION (SECEXEIDS) Z 14. Reconnect and unbag signal heads #41, #42, and #51
C during this phase of construction.
DELAY BEFORE PREEMPT 0 \ o 15. Contractor to maintain pedestrians through construction
MIN. PED. CLEAR BEFORE PREEMPT * \ <° E O area.
g MIN. GREEN BEFORE PREEMPT 1 \ " 16. Contractor shall adjust video detection zones as
- \ | required.
'Z_g CLEARANCE TIME 2 | N o <) k> /&m
8 PREEMPT EXTEND** 2.0 . / O E LEGEND
% X See Timing Chart for Min Ped Clearance NC 55 (5. Alston Ave.) " ] 35 Mph +2% Orade PROPOSED EXISTING
g ** Program Timing on Optical Detector Unit 7 ‘llz [ . T e - — —R/W
0 N o O— Traffic Signal Head o>
é ‘\‘,l’ ; ° OC— Modified Signal Head N/A
= > /o — Sign —
§ s Pedestrian Signal Head
> e Rigid Conduit - With Push Button & Sign
< ® ) ° A O— Signal Pole with Guy o— )
- - =g e(d) O3, Signal Pole with Sidewalk cuy @4
g ) Inductive Loop Detector  C_ _ D
0 . 35 Mph ™ 43424 [t i >< Controller & Cabinet D>,
5 -27 Grade = bso—m————————— ' :
2 - o e eSS T — R/W O Junction Box
5 ~ \ i /2" SSMVG°) e - 2-in Underground Conduit —-—-—-—-—
Z \ / // E N/A Right of Way ~  ————-
s g\ / [/ ] ﬁ — Directional Arrow —
5 i [ m ® "No Left Turn” (R3-2) ®
5 m l// o) I "No Right Turn” (R3-1)
3 TIMING GHART = I9[plcy ©  Left Arrow "ONLY” Sign (R3-5L) (@
o 2033 SOFTWARE w/2070 CONTROLLER ~ I Iec / d
% < =G / I Work Area N/A
» PHASE 02 04 05 06 28 oL2 OL 4 /|
E SN / ® Drums N/A
o MINIMUM  INITIAL 10  SEC. [ SEC. [ SEC. | 10 SEC. 7 SEC. O  SEC. O  sEC. = i // ) | £ Construction Easement N/ A
8 VEHICLE EXTENSION * 3.0 se¢. |2.0 sec. | 2.0 skc. |5.0 SeC. |2.0 sEC. _ // / /] / m —— PUE — Permanent Utility Easement N/A
bt YELLOW CHANGE INT. (4.0 SEC. |3.7 SEC. [4.0 SEC. |[4.0 SEC. |3.7 SEC. |3.77 SEC. |3. 77 SEC. // /] 7NN Barr i cades N/A
g RED CLEARANCE 2.1 SEC. |2.3 SEC. |2.6 SEC. [2.1 SEC. [2.3 SEC. |2.3 SEC. |2.3 SEC. //// // / Cd Optical Detector o«
E; MAXIMUM  LIMIT * 50 SEC. | 35 SEC. 15 SseC. | 50 SEC. | 35 SEC. ¥ /1 = « R Type | Pushbutton Post s
s RECALL POSITION VEH. RECALL NONE NONE VEH. RECALL NONE " Rigid Conduit -—————-=--
% VEHICLE CALL MEMORY  |[YELLOW LOCK|  NONE NONE  [YELLOW LOCK|  NONE K] Video Detector <
f DOUBLE ENTRY OFF ON OFF OFF ON @D Video Detection Areq )
b= WALK * —  SEC. —  SEC. —  SEC. —  SEC. 4 sEC.
- FLASHING DONT WALK | — sEC. | - SEC. | — SEC. | — SEC. | B SEC Signal Upgrade - Temporary Design 3 (TMP Phase 1, Steps 11-21)
S MIN PED CLEARANCE — SEC. — SEC. — SEC. — SEC. 4 SEC. Prepared for the Offices of: SEAL
S TYPE 3 LIMIT — SEC. — SEC. — SEC. — SEC. — SEC.
f ALTERNATE EXTENSION — SEC. — SEC. —  SEC. — SEC. —  SEC. NG 55 (SOUth Alston Avenue) \\\“\\\V\Wﬁﬁﬁoéfoc
§ ADD PER VEHICLE * —  SEC. —  SEC. —  SEC. — SEC. —  SEC. at 5;\%2:;3;&55/5;;:{@
- MAXIMUM  INITIAL * —  SEC. —  SEC. —  SEC. —  SEC. —  SEC. NC 147 NB Ramp [ Gann Street S :
&= - \ Division 5 Durham County Durham ey 28430% i
E :;Xllj‘érﬁ/;fs':l’c —— B_O:z 2_0222 Z_OzE(C: B_Oziz Z_OZEE G 1025 Wade Avenue % E PLAN DATE:  September 2014 |Reviewed 8v: J Hochanadel X\{\)’@WGINE?/Q}%@\:
E : : . : : : ‘ Raleigh, NC 27605 |750 N-Greentield Pkwy.Garner.NC 27529| PREPARED BY: C Lawson REVIEWED BY: //"’I«P«'.,F.{.(.JS\\“\\\
b MINIMUM  GAP 3.0SsEC. | 2.0sEC. | 2.0OSEC 3.0S8eC. | 2.0SEC. 'Tel:'919-789-9977 0 SCALE 40 REVISIONS INIT. DATE Docusigned by:
25 _| * These values may be field adjusted. Do not adjust Min Green and Extension fimes for phases 2 and 6 lower than what is shown. Min Green < ENCINEERING & CoNsTRUCTION | @X:919-789-9591 | N e A e 0 BN 470275
g%‘g for all other phases should not be lower than 4 seconds. | License #: C-2197 1M24Q" e minl’}h}\?;:l?gl;;q?w. 05-0284T3
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NOTES I PROJECT REFERENCE NO. | SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR | U-3308 Sig. 8.1
PROGRAMMING DETAIL ON  OFF 1. To prevent "“flash-conflict” problems. insert red flash
(remove jumpers and set switches as shown) W ENABLE% program blocks for all unused vehicle load switches in SIGNAL HEAD HOOK-UP CHART
SW2 the output file. Verify that signal heads flash in
. . LOAD
REMOVE DIODE JUMPERS 2-5, 2-6, 2-II, 4-8, 4-10, 4-12, 4-16, 5-1I, 6-II, e accordance with the signal plans. switch No.| S | S2 (83| sS4 |s5|se | s7 |s8|sa|siofsu|si2|GF G| EE| SN |H |
8-10, 8-12, 8-le, 10-12, I0-16, and 12-l6. ON - 2. Program controller to Start Up in phases 2 and 6 green. CMU
RF 2010 ﬁ . . . CHANNEL 1 2 13 3 4 14 5 6 15 7 8 16 9 10 17 11 12 18
RP DISABLE | 3. Set power-up flash time to 0 seconds within the controller NO.
o WD 1.0 SEC g programming. The conflict monitor will govern startup PHASE 1 2 PED 3 4 PéD 5 6 PED 7 8 PgD OL1 | OL2 |SPaRE| OL3 | OL4 |SPARE
$% ';% $% Q% l{% Q% ‘%‘% ;% 8% c,r% o,o% v,\% c,o% o T% 09% c,v% A GY ENABLE - flash. Ensure STARTUP “RED START” is set to O seconds.
& & & &6 6 6 & & 0 o & & e o o e SFa1 POLARITY o SIONAL |y [21.22| wu | wu [az.a3| o | a3 | st%|enez| nu | o [szes| PR | wu | e®] wu | sX| oX|
$% ?% $% ?% Q% ;r% Q% ‘7\'% ;o 2% q‘% 09% '7% LPo t?o T% ‘“?% EEDgé’ﬁrd , 4. Enable Simultaneous Gap-0Out feature for all phases. HEAD NO. ' ' ' Sl pg2
SO0 O O O O O A® O (O A® A® A® n® O N0 N® « B |rva CDMPACTﬂ 5. Program all timing information into phase banks 1. 2. RED 128 191 134 107
«®rn? 9 2 2 2.2 2 2 °2_ Bl }-Fvya1-9 < and 3 unless otherwise noted.
o o] LY T T T T v T T T Tid gLd @id g Qd hd Y FYA 3-10 >
% 20 20 70 70 "0 O 10 "® "0 O M@ "0 "0 "O "O® MO EYA 5-11 b 6. Set phase bank 3 maximum |imit to 250 seconds for phases YELLOW 129 182 135 108
OE N OE oy ~ wo e ve ™ (\IO — oo - ooo ~E oF o o FYA 7—12—J used.
Z 0@ UG U 40 49 40 40 40 4@ 10 48 40 <@ 4O <O +® - 5 GREEN 130 103 136 109
2 " "o . ¥ 9 vV ¥9 9 ¥9 vV ¥ "O" TV ¥9 ¥9 ¥ n§ ON > 7. Program phases 4 and 8 for Double Entry.
[e0) N (4] n
g :% :% :% :% 9% :% 9% Q% $% Q% g% n 9% ¢% °-°% 'T% ‘P% YELLOW DISABLE o 5 'Y 8. Ensure start up flash phases are coordinated with flash ARED. A124 Al14 | AlD1
S —9 =9 =9 =0 00 N8 8 W8 O 08 VI 0O 0 e @ @ e 2100010 o .:Ig program block assignments.
Z g m@ hd @ g @ T T T g T g g i . 0120030 & n 9. Program Startup Ped Calls for phase 8. ow
T 9~ ~92 -9 —Q ©9 09 08 ©9 ©§ ©§ ©9 ©O ©9 ©8 ©8 © 35040 c s o FLASHING
- 92% ';% ©© Q% z% Q% oo% ,\% w% m% w% m% N% ﬁ% O% 0.% w% 0140 050 Z % 6 10. Set the Red Revert interval on the controller to 1 second. VELLOW AI26 All6|A183
T Ne Ne NO YO NO Y0 ~® L0 ~0 ~n® ~0 ~0 ~0 ~0 ~0 N0 ~ 8}288;’8 C_Mls — 11. This cabinet and controller are part of the Durham GREEN 133 | 133
oF e Y5 L Y5 28 Y5 og ~ coo 0 e ™ NO - oo - 0170 080 Signal System. ARROW
20 28 26 =0 28 =8 26 o8 o8 0 o8 20 6 w0 v $O v® 0180090 s m o
\gtgogiﬂﬁozmnwmﬂ-mmﬁa W0 )
4@ OF Op O OF 0P S0 o g o g T il g g T FF mm i EQUIPMENT INFORMATION 3
~® 20 =0 20 ~0 ~0 =0 20 @ 0c® ® O O O 0 0 — W12 k 112
°| COMPONENT SIDE 3 = CONTROLLER . e e v e eeenn 2070E
REMOVE JUMPERS AS SHOWN e - CABINET« e v vannenennn. 332 W/ AUX NU = Nof Used
W6 SOFTWARE....vveveveenn McCAIN 2033 * See pictorial of head wiring in detail below.
NOTES: Elg_/ CABINET MOUNT . vuernnnn. BASE
1. Card is provided with all diode jumpers in place. Removal OUTPUT FILE POSITIONS...18 WITH AUX FILE
of any jumper allows its chanmnels to run concurrently. B - DENOTES POSITION LOAD SWITCHES USED...... S2+S5,S7,S8+S11,S12+AUX S2,
AUX S4.,AUX S5
2. Ensure jumpers SEL2-SELS5 aond SEL9 are present on the monitor board. OF SWITCH PHASES USED 2.4.5.6.8.8PED
3. Ensure that Red Enable is active at all times during normal operation. OVERLAP 1.t ettt eeeeenns NOT USED
4. Ensure conflict monitor communicates with 2070. gxggtﬁ:z g """""""" 4+8
............... *
OVERLAP 4. ..t erenens 4+8
FYA SIGNAL WIRING DETAIL
* See FYA PPLT Programming detail on sheet 2. ..
(wire signal heads as shown)
INPUT FILE POSITION LAYOUT
. OL2 RED (A124) OL4 RED (A1Q1)
(front view)
INPUT FILE CONNECTION & PROGRAMMING CHART
1 2 3 4 5 6 7 8 9 10 11 12 13 14 OL2 YELLOW (A125) OL4 YELLOW (A102)
PED PUSH LOOP INPUT |DETECTOR|PIN NEMA
U & g g g NOT FS BUTTONS | TERMINAL |FILE POS. NO. NQ.[ATTRIBUTES pagE OL2 GREEN (A126) @ OL4 GREEN (A1@3) @
FILE \C} T T T D oo P81,P82 | TB8-8,9 113L 28 | 70| 2 8 PED
e /\/i E | & | & |#sPeD st 81 41
L < ? \_/ g 7 7 oc._ | oc DETECTOR ATTRIBUTES LEGEND: NOTE:
< N\ Y 1 Y 1 Y [ISOLATORISOLATOR ' INSTALL DC ISOLATOR
N
: 1-FULL TIME DELAY
| V) s [ ¢ [[ohaiont] ¢ JRULL TIM IN INPUT FILE SLOT [13. OL3 RED (A1)
FILE i/ O T T UNUSED: EVB T 3-RESERVED
L~ L] : d0n -
||J|| ~ @ C 3 3 CH.4 (CH. 2 3 g_EE(]LTJEILISI\IlgN OL3 YELLOW (Al115) @
L \ e ® |luvuseniunusen||  §
y y ; y 6-TYPE 3
' 7-CALLING INPUT FILE POSITION LEGEND: J2L OL3 GREEN (all&) @
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE 8-ALTERNATE |‘
ST = STOP TIME FILE J REEN (133)
EVB = EMERGENCY VEHICLE PREEMPT SLOT 2 @5 GREEN (133
SPECIAL DETECTOR NOTE 1 51
Install a video detection system 4 CHANNEL TOMAR OSP CARD
for vehicle detection. Perform INSERT CARD INTO SLOT J13
instal lation according to manufacturer’s
directions and NCDOT engineer approved TYPICAL TOMAR FIELD WIRE DETAIL
mOUn'I'ing locations toO GCCOmpl ish the (input file, rear view)
detection schemes shown on the Signal .
Design Plans. FIELD ' CABINET
+J13 Electrical Detail - Temporary Design 3 (TMP Phase 1, Steps 11-21) - Sheet 1 of 2
Yel low - ) ?233?9('5\1/3) ELECTRICAL AND PROGRAMMING
Ch.1 Tomor B ol NG 55 (South Alston Avenue) SEAL
Detector Orange | /—E Channel 2 | t ottt e,
?EI\DIIIBG) ! J  Input (UNUSED) Prepared In the Offices of: a *‘\\2\%---9:'4'6 0%,
Blue/Bare : K THIS ELECTRICAL DETAIL IS FOR e ' NC 147 NB Ramp / Gann Street SRR
e bare wirs witn T THE SIGNAL DESIGN: ©5-0284T3 S sw VR
insulating tope i EQ Gnd DESIGNED: September 2014 Division 5 Durham County Durhan z 008453 i g
: SEALED: 4/2/15 PLAN DATE:  November 2014 | RevieweD ay: PO UTENS
| REVISED: N/A PREPARED BY: §. Armstrong  [REVIEWED BY: /"'/,/,,7" RO:‘\\}:\“\
REVISIONS INIT. DATE B
750 N.Greenfleid Phwy.GarnerNC 27529 | [ SATE
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| U-3308 Sig. 8.2
EMERGENCY VEHICLE PREEMPTION PROGRAMMING
OVERLAP PROGRAMMING DETAIL
1. Program EVB preempt as follows: FYA PPLT PROGRAMMING
Program over laps as fol lows: Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE
Main Menu - 4) OVERLAP EVB Clear = 2
EVB Clearance Phases = 6 1. Program Flashing Yellow Arrow phases as fol lows:
Press “+" Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO
2. Program general preemption parameters as fol lows: PPLT FYA = PHASE 5
OVERLAP [2]: Main Menu - 2) PREEMPT - ©6) MISC PREEMPTION PARAMETERS ) ) )
LOADSWITCH = 10 NOTE: For head 81 Min Time Before PE ForceOff = 1 2. Assign output pin for Flashing Yellow Arrow as fol lows:
VEH SET 1 = 4,8 Main Menu - 6) OUTPUTS - F) FYA PPLT
YELLOW CLEARANCE = 3.7 3 Ped Clear Before Preempt is a pedestrian timing Phase 5 = 90
RED CLEARANCE = 2.3 parameter, and is programmed as fol lows:
Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING 3. Redirect RED and YELLOW outputs for the left turn phases
Press “+" twice PHASE 8 MIN FDW = 4 as fol lows:
Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE
OVERLAP [4]: Phase 5 RED = 88, Phase 5 YELLOW = 89
LOADSWITCH = 12 NOTE: For head 41
VEH SET 1 B 4.8 Program extend time on optical detector
YELLOW CLEARANCE = 3.7 R 5.0 £ EVB
RED CLEARANCE = 2.3 uniToTor <.L Sec Tor '
END OF OVERLAP PROGRAMMING
MIN WALK DURING PREEMPTION
DETAIL FOR 3-SECTION FYA HEADS To disable MIN WALK pedestrian timing during preemption, >etting "FYA DURING PREEMPT™ to "Y' eliminates yellow trap

when transitioning to preempt from adjacent through phase.
Main Menu - 9) UTILITIES - 9) MISC
FYA DURING PREEMPT (Y/N) =Y

program the controller as fol lows:
Main Menu - 9) UTILITIES - 5) CONFIGURATION

The following will cause the overlap green outputs EXTRA TWO = 3
to flash, which are wired to the flashing yel low
arrows. Program as fol lows:

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

OLAP G FL = 2.4

FLASHER CIRCUIT MODIFICATION DETAIL
COUNTDOWN PEDESTRIAN SIGNAL OPERATION [N ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE

SAME APPROACH. MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

Countdown Ped Signals are required to display timing only during
Ped Clearance Interval. Consult Ped Signal Module user’s manual

for instructions on selecting this feature. 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.

Electrical Detail - Temporary Design 3 (TMP Phase 1, Steps 11-21) - Sheet 2 of 2

PR o e (G55 (S0UTh ALSTON Avenue) S
Prepared In the Offices of: 1 a t s‘g\ ‘3\5’5'3/’90 Il/,/’/ 3
THIS ELECTRICAL DETAIL IS FOR NG 147 NB Ramp / Gann Street S

THE SIGNAL DESIGN: 05-0284T3
DESIGNED: September 2014
SEALED: 4/2/15

REVISED: N/A

Division 5 Durham County Durham
PLAN DATE:  November 2014 REVIEWED BY: k ¢
//, ooooooo ‘\Q/‘ \\\

PREPARED BY: 5, Armstrong REVIEWED BY: 4, 7. RO s
REVISIONS INIT. DATE

750 N.Greenfleld Pkwy.Garner NC 27529 | DATE
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DocuSign Envelope |ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

PROJECT REFERENCE NO. SHEET NO.

TABLE OF OPERATION 2033 SOFTWARE w/ 2070 CONTROLLER 3 o U-3308 5ig. 9.0
PHASE LOOP & DETECTOR UNIT INSTALLATION CHART Full Ac’aclagted
EV Preempt Phases SIGNAL |0 |0 |0 c E DETECTOR PROGRAMMING W/ EVyPreem tion
| FACE % % ﬁ VA INDUCTIVE LOOPS ATTRIBUTES { | STATUS ) p .
| 5(6]8|8 3 e TMING L e L8 T, (Durham Signal System)
i 1oop NO. | >ZE | turs | stomr | B (B | hoee CARRY S EHEHEBEEHHHEEE
y 21,22 |G|G|R|R|Y 1 ph 2\g | st | DELAY | cooo, 2BES BB E|F 3| E|E| 7 s NOTES
04+8 \ 41 “R|<R |- |<R|-R 2N 6x6 % 70 Ix|[-| 2 st - SEC) - - - - I x - Ix]-]-]- % 1. Refer to "Road Standard Drawings NCDOT" dated
I(E@V6E§ 1 " lRIGIRIR m 0 % 0 1% 4 3 stel - sl - - - - Ix - IxI-1-1-[% January 2012, "Standard Specifications for
= : 5 osiel — ool - - - - Ix = I == % Roads and Structures” dated January 2012.
43 ZJRIGIRIR 5A 6x40 ¥ 0 |¥|- i i 2. Do not program signal for late night flashing
51 ~— | <R[ |- 2 | - SEGp oSG - - - X X K operation unless otherwise directed by the Engineer.
61.62 RIGIRIGIY 5B 6x40 * 0O PK|-| 5 | 15 SEC| - SEC| - |- |- |- X |- | X|-|-|-|* 3. Phase 5 may be lagged.
o1 ARlERlR 6A 6x6 % 70 Ix[-| 6 S SEC] - SEC) - (- - - - x - % 4. Reposition e>_(1$t1ng signal heads #21, #?2, #51, #61,
Y A 6540 % 0 %l-1 8 s R P #62, and optical detector #10 during this phase of
Y 82,83 RIRIG|IR|IR ' ' construction.
*SEE NOTE *12 se1pes lowlw low 0w bRk 88 | 6x40 ] * O [*|-] 8 | TOSEC] - SECj- |- |- |- |X]-|X|-[-]-|* 5. Set all detector units to presence mode.
’ PEDESTRIAN DETECTION 6. Program all timing information into phase banks
P81,P82  |DW|DW| W |DWDRK PelPe2 | N/A | N/a ] N/a [x]-T 6 | - s - s - Ix [ -T-T-T-T-T-1-1x]- 1,2, and 3 unless otherwise noted.
PRLP82 | N/A N/A | N/A L-1x| 8 ~oorel - ool - Ix == T- - T-T-1-T-1x 7. Set phase bank 3 maximum limit to 250 seconds for
K . ' ' phases used.
* Video Detfection Zone 8. Omit "WALK" and flashing "DON'T WALK" with no
PHASING DIAGRAM DETECTION LEGEND SIGNAL FACE I D pedestrian calls.
<@ DETECTED MOVEMENT r . 9. Program pedestrian heads to countdown the flashing
<——  UNDETECTED MOVEMENT (OVERLAP) AlL Heads L-E.D. "Don’t Walk” time.
* See Note 15 10. This intersection features an optical preemption
- UNSIGNALIZED MOVEMENT system. Shown locations of optical detectors
11. Upon completion of Emergency Vehicle Preemption,
@ @ Y @ o = = controller returns to normal operation.
12" @ @ P61,P62 12. When EVB preemption initializes during side street
@ @ @ 12" P81,P82 service signal head 51 will display a red arrow.
@ @ 0= = 13. Maximum times shown in timing chart are for free-run
'D\ \ - . - 0 .
41 21,22 S o operation only. Coordinated signal system timing
2033 EV PREEMPTION @ 81% 42 43 S5 5 values supersede these values.
FUNCTION EVB 51 61,62 °‘V 14. Pedestrian Pedestals are conceptual and shown for reference
(SECONDS) 82,83% < | *G—) only. See sheets P1-P3 for pushbutton location details.
DELAY BEFORE PREEMPT 0] | JIS lm@ 15. Reconnect and unbag signal heads #81, #82, and #83 during
MIN. PED. CLEAR BEFORE PREEMPT * Z + Temporary Signal Design 6 TMP Phase 2, Steps 7-12.
MIN. GREEN BEFORE PREEMPT 1 c v 16. Contractor shall adjust video detection zones as required.
\ W = @ | g 17. Contractor to maintain pedestrians through construction area.
CLEARANCE TIME 2 \ 2 | 8 18. Poles are existing during Temporary Signal Design 6 TMP
c PREEMPT EXTEND** 2.0 \ & Direct Bur Q, | Phase 2, Steps 7-12.
S * See Timing Chart for Min Ped Clearance L \\ ury , ’ E
'?—5 ** Program Timing on Optical Detector Unit T T T T T \\PG \R(o Direct BUP\Y/ LEGEND
g 62 E PROPOSED EXISTING
S C 55 (5. Alston Ave.) ‘ .
: \b Y » 35 Mph__ +#2% Grade R/W O—> Traffic Signal Head o >
o L = = 81 8283 < Ph1 : o> Modified Signal Head N/A
% T R -
2 - - - e=b1 TIL n Sign i
= — 2 ® STt - —211— — 06 Pedestrian Signal Head
= e — 1 !/ o With Push Button & Sign
E - ©® ® ® ® ] o o Rigid Conduit N Oo— Signal Pole with Guy o—)
2 L _J C Signal Pole with Sidewalk Guy e -
z N ® e -
5 ) ° A o [® > [nductive Loop Detector  C_— _D
E : ° ° PS > Controller & Cabinet "<
& 43 2/ ° | O Junction Box L
; =5 ° R/ I 2-in Underground Conduit —-—-—-—-—
Vé 0 P/82NC 55 (S. Alston Ave.) N/A Right of Way ~  @————-
3 & | - — Directional Arrow —
% g ! / ﬁ M) "No Left Turn” (R3-2) ®
5 O / il "No Right Turn” (R3-1)
2 o o4 Optical Detector [ |
TIMING CHART 2 s / - Vork Areo v
0 2033 SOFTWARE w/2070 CONTROLLER N~ EQL /
% PHASE 02 04 05 26 08 oL2 OL4 = < / o Jrums W/
2 O NLQ& / E Construction Easement N/A
5 MINIMUM  INITIAL 10  SEC. 7  SEC. 7 SEC. | 10 SEC. 7 SEC. | O seCc. | O  SEC. = N | —— PUE—— Permanent Utility Easement N/ A
z VEHICLE EXTENSION * 3.0 SEC. |2.0 sec. |2.0 sec. |3.0 seC. 2.0 SEC. _ | j m TSN Barricades N/A
i YELLOW CHANGE INT. | 4.7 SEC. |3./ SEC. | 4.1 Sec. |4.1 SEC. |3. [ SEC. |3.( SEC. |35. [ SEC // //// / R Type | Pushbutton Post e
g RED CLEARANCE 2.3 SEC. |2.0b SEC. | 3.2 SEC. [2.3 SEC. |2.06 SEC. |2.0b SEC. |2.06 SEC. //// /| / Rigid Conduit ~  ——————----
~ MAXIMUM  LIMIT * 50 SEC. | 35 SEC. | 15 SEC. | 50 SEC. | 35 SEC. 3 /I = « Direct Bury -—-—--—---
o AN
; RECALL POSITION VEH. RECALL NONE NONE VEH. RECALL NONE o K] Video Detector <
% VEHICLE CALL MEMORY
X YELLOW LOCK| ~ NONE NONE  [YELLOW LOCK|  NONE I Video Detection Ared o
- DOUBLE ENTRY OFF ON OFF OFF ON
T WALK * — sC. | - Sec. | - sec. | 4 sEC. | 4 skc. Signal Upgrade - Temporary Design 4 (TMP Phase 2, Steps 1-6)
= FLASHING DONT WALK | - SEC. | - sec. | - SeC. | 8 Sec. | 4 sec. Signal Upgrade - Temporary Design 6 (TMP Phase 2, Steps 7-12)
S MIN PED CLEARANCE — SEC. — SEC. — SEC. 4 SEC. 2 SEC. Prepared for the Offices of: SEAL
S TYPE 3 LIMIT — SEC. — SEC. — SEC. — SEC. — SEC.
= NC 55 (South Alston Avenue) o,
z ALTERNATE EXTENSION — SEC. —  SEC. —  SEC. — SEC. — SEC. Soaw VARG,
- ADD PER VEHICLE * — SEC — SEC — SEC — SEC — SEC at ::\@wﬁg;gss;;;«?‘:@%
i MAXIMUM  INITIAL * —  SEC. —  SEC. —  SEC. —  SEC. —  SEC. NC 147 NB Ramp /| Gann Street Q AL
&= - Division 5 Durham County Durham ey 28430% i
x MAXIMUM GAP 3. O SEC. 2. O SEC. 2. O SEC. 3. O SEC. 2. O SEC. 1025 Wade Avenue “ory, ¢ PLAN DATE:  September 2014 |Rreviewed 8v: J Hochanadel /ﬂ/,”giﬁ‘fjﬁi%ow%@\\s“
5 REDUCE 0.1 SEC EVERY * — SEC. — SEC. — SEC. — SEC. — SEC. " Raleigh, NC 27605 |750 #Greenrieia Prwy.Gorner.NC 27523| PREPARED BY:  C Lawson REVIEWED BY: “al, ’ Hog\f\\\i\\*\
s MINIMUM  GAP 3. O SEC. 2 . O SEC. 2 . O SEC. 3. O SEC. 2 . O SEC. Tel'919.789-9977 SCALE REVISIONS e " sty
géf * 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 < ENGINEERING & CONSTRUCTION Elac)ér?;egg%:g?g; 9 40 B e ;%“WPLMN 470275
gzé for all other phases should not be lower than 4 seconds. : —1 oy OSSOSO SO S
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NOTES I PROJECT REFERENCE NO. | SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR | U-3308 Sig. 9.1
PROGRAMMING DETAIL ON  OFF 1. To prevent “flash-conflict” problems. insert red flash
(remove jumpers and set switches as shown) W ENABLE% program blocks for all unused vehicle load switches in SIGNAL HEAD HOOK-UP CHART
SW2 the output file. Verify that signal heads flash in
. . LOAD
REMOVE DIODE JUMPERS 2-5, 2-6, 2-II, 2-15, 4-8, 4-10, 4-12, 4-16, 5-II, 6-II, n accordance with the signal plans. swiTcH No.f S | S2 | 53 [ S4 | S5 | S6 S7 s8 | 59 | sie | st | s12 |59 5| SF |58 | 55| 58
6-15, 8-10, 8-12, 8-le, 10-12, 10-16, I-15, and 12-I6. ON = 2. Program controller to Start Up in phases 2 and 6 green. M | N IS R I . el 7 lslwlalwlolulolis
RF 2010
RP DISABLE m‘ 3. Set power-up flash time to 0 seconds within the controller NO.
° WD 1.0 SEC g programming. The conflict monitor will govern startup PHASE 1 2 PED 3 4 PéD 5 6 PED 7 8 PgD OL1 | oL2 [sPare| OL 3 | OL 4 |sParE
$% ';% $% Q% l{% Q% ‘%‘% ;% 8% c,r% o,o% v,\% c,o% Lp% T% Op% c,v% A GY ENABLE = flash. Ensure STARTUP “RED START” is set to O seconds.
" ®© © © O © © € O e e e e o0 o e SF#1 POLARITY o SIONAL |y [21.22| wu | wu [azia3] o | a3 | st%|enez| P8 | wu [szes| PR | wu | e®] wu | sX| oX|
LED d 4. Enabl i | tan —0ut feat T Il ph . EAD NO. ’ ’ ’ ’
f% 2% :% 9% 0 ;r% Q% Q% - g% ".‘% OP% 'T% o o ‘.‘% op% LE ggar j Enable Simu (.J ?ous.Gop Ou | eo.ure or a phases H P62 P82
S0 A® n® n® A0 A® O A® A0 N® O O A® O N0 A® N B |rva CDMPACTﬂ 5. Program all timing information into phase banks 1. 2. RED 128 101 134 107
93% .:% w% ,\% m% m% v% m% N% ﬁ% O% m% w% '\% m% m% v% Bl |-FvyA 1-9 J and 3 unless otherwise noted.
o oF o T T T TP T T o T T gt ofd nid ©Obd 0td FYA 3-1 >
% 20 20 70 70 "0 O 10 "® "0 O M@ "0 "0 "O "O® MO EYA 2_1? b 6. Set phase bank 3 maximum |imit to 250 seconds for phases YELLOW 129 182 135 108
OE N OE oy ~ wo e vE ™ (\IO — oo © D FYA 7—12—J used.
= S s s Y Y v e e = S = i @ nid PLd 10 5 GREEN 130 103 136 109
ZéDv— ~0 —~0 <0 v® <O v0 <+0 <0 <O ~ "8" O v0 <0 « S N 7. Program phases 4 and 8 for Double Entry.
[e0) N (4] n
2 :% :% :% :% 9% ':% 9% Q% ;% Q% g% n 9% ".‘% °.°% 'T% ‘P% YELLOW DISABLE o 5; ) 8. Ensure start up flash phases are coordinated with flash ARED. A124 All4 | Alo
- e . ® .o .. o ® e 0 e 00 0 e @ @ e 2100010 S ek program block assignments.
B TEAA TR N e SHOE Y SR ol ol g 2009020 S Cme o 132 AI25|  |AlI5|AIB2
Z HE OE R g hE . . . : : : : : . i . 0120030 & 9. Program Startup Ped Calls for phases 6 and 8.
T —® -0 0 0 0 00 00 W& WO v® 0w® W® WO VW® ©v® W& 0130 O 4 O = W 15 % FLASHING
O o® ~n® ©0 0® <@ - 4 z s 10. Set the Red Revert interval on the controller to 1 second. YELLOW A126 A116|A103
o vH TH T T8 B 7B S8 ~E 8 e8I °8 88 =8 28 8 of 9140050 " ARROW
T Ne YNe Yo ‘30 NGO VO ~® ~né ~ v'\o ~® ~® N 'I\o ~ 'Lo ~ 8}288;’8 C__Ms — 11. This cabinet and controller are part of the Durham GREEN 133 | 133
92% ';% $% 0 :{% Q% %‘% .02% ':% @ e% :% 2% S :% 9 o*% 0170 080 N S Signal System. ARROW
~® =@ =0 =0 =0 =0 =0 ¥® ®® 0 ¥® ©v® *® O *® O «® 0180 090 e — W 19 10
\???OQP’?‘%’OFQDQQEQQ:Q - [ W0 -
S 96 20 96 26 26 20 56 06 06 -0 6 26 o6 16 20 o ¥ EQUIPMENT INFORMATION R 121 112
B2
°| COMPONENT SIDE ] 13 = CONTROLLER . e v v e ereeenenn 2070E
REMOVE JUMPERS AS SHOWN e - CABINET . vvvvnreerannnnn, 332 W/ AUX NU = Not Used
W |6 SOFTWARE.....ovvvvene McCAIN 2033 * See pictorial of head wiring in detail below.
NOTES: E— CABINET MOUNT. v veennnn. BASE
1. Card is provided with all diode jumpers in place. Removal e OUTPUT FILE POSITIONS...18 WITH AUX FILE
of any jumper allows its channels to run concurrent!y. B - DENOTES POSITION LOAD SWITCHES USED...... S2+S5+,S7,S8+S9,S11.,S12.AUX S2,
AUX S4,AUX S5
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. OF SWITCH PHASES USED 2.4.5.6.6PED.8.8PED
3. Ensure that Red Enable is active at all times during normal operation. OVERLAP 1.ttt et teeeeens NOT USED
4. Ensure conflict monitor communicates with 2070. gxggtﬁ:z § """""""" 4+8
............... *
OVERLAP 4. .. eteeenens 4+8
FYA SIGNAL WIRING DETAIL
* See FYA PPLT Programming detail on sheet 2. (wire signal heads as shown)
INPUT FILE POSITION LAYOUT
» o) OL2 RED (A124) @ OL4 RED (A1Q1) @
ront view
INPUT FILE CONNECTION & PROGRAMMING CHART
1 2 3 4 5 B 7 8 9 10 11 12 13 14 OL2 YELLOW (A125) OL4 YELLOW (A102)
PED PUSH LOOP INPUT [DETECTOR|PIN NEMA
U & g g ; PEPED FS BUTTONS | TERMINAL |FILE POS. NO. NQ.[ATTRIBUTES pagE OL2 GREEN (A126) @ OL4 GREEN (A1@3) @
FILE \C} T T T |isoktorlisotsTor P61.P62 | TB8-7.9 113U 26 |es| 2 6 PED
BE L~ /i 3 3 E  |#8PED| ST P81,P82 | TB8-8,9 113L 28 70| 2 8 PED 81 41
L B \/ P P P
1% UL s
/\>\\/ N DETECTOR ATTRIBUTES LEGEND: NOTE:
S S ! S INSTALL DC ISOLATOR OL3 RED (Al14) —————
S S ||CH.3iCH.1 S _
fr g U L O \ 6 | S [lwusenl eve || © I-FULL TIME DELAY IN INPUT FILE SLOT I13.
?/ ! 2-PED CALL
U I R
"J" A O — N M CH. 4 :CH. 2 3 3-RESERVED OL3 YELLOW (Al15) @
L * \ g ? ||unuseniunusen|| F 4-COUNTING
Y Y : Y 5-EXTENSION OL3 GREEN (A116)
6-TYPE 3
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE 7-CALLING INPUT FILE POSITION LEGEND: J2L
ST = STOP TIME 8-ALTERNATE | @5 GREEN (133)
EVB = EMERGENCY VEHICLE PREEMPT FILE J
T
SPECIAL DETECTOR NOTE 1 > OvER =1
Install a video detection system 4 CHANNEL TOMAR OSP CARD
for vehicle detection. Perform INSERT CARD INTO SLOT J13
instal lation according to manufacturer’s
directions and NCDOT engineer approved TYPICAL TOMAR FIELD WIRE DETAIL
mOUn'I'ing locations toO GCCOmpl ish the (input file, rear view)
detection schemes shown on the Signal .
Design Plans. FIELD | CABINET Electrical Detail - Temporary Design 4 (TMP Phase 2, Steps 1-6) - Sheet 1 of 2
+J13 chammer 1 Electrical Detail - Temporary Design 6 (TMP Phase 2, Steps 7-12) - Sheet 1 of 2
L /_
i1 Tomar ;i;:.':: — D Input (EVB) ELECTRICAL AND pﬁgiiﬁ;{ﬁgﬁ NC 55 (South Alston Avenue) SEAL
t E - iy,
D?E?\)::ge:)r : “ Y ?ngﬂ?e(' UEIUSED) at o‘i& CAR OII"/,
. Prepared In the Offlces of: SO et T, %
Blue/Bare J K epared In e OGRS NC 147 NB Ramp / Gann Street SRSy
N ! THIS ELECTRICAL DETAIL IS FOR . TR
wrap bore wire wi I —— = H E
insulating tape ' £0 ono THE SIGNAL DESIGN: ©5-0284T4/T6 Sivision s Jurhan Gounty ] ornas| 2y OGS
! DESIGNED: September 2014 PLAN DATE:  November 2014 REVIEWED BY: | @772 2,/‘/0 ‘C’VGINE‘&%\\S
: SEALED: 4/2/15 PREPARED BY: S, Armstrong REVIEWED BY: “—— "':,,”7. RO“\\\\'\\‘\
REVISED: N/A REVISIONS INLT DATE — bocusigned by: ARREANY
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ?oﬁwfﬁowo, ,%. 4/2/2015
750 N.Greenfleld Phwy.GarnerNC 27529 | | ryrr— DATE
*************************************************************************** S1G. INVENTORY NO. 05-0284T4/T6




I PROJECT REFERENCE NO. SHEET NO.

| U-3308 Sig. 9.2
EMERGENCY VEHICLE PREEMPTION PROGRAMMING
OVERLAP PROGRAMMING DETAIL 1. Program EVB preempt as follows:
Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE FYA PPLT PROGRAMMING
Program over laps as fol lows: EVB Clear = 2
Main Menu - 4) OVERLAP EVB Clearance Phases = ©
1. Program Flashing Yel low Arrow phases as fol lows:
Press “+" 2. Program general preemption parameters as fol lows: Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO
Main Menu — 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS PPLT FYA = PHASE 5
OVERLAP [2]: Min Time Before PE ForceOff = 1
LOADSWITCH = 10 NOTE: For head 81 2. Assign output pin for Flashing Yellow Arrow as follows:
VEH SET 1 = 4,8 3. Ped Clear Before Preempt is a pedestrian timing Main Menu - 6) OUTPUTS - F) FYA PPLT
YELLOW CLEARANCE = 3.7 parameter. and is programmed as fol lows: Phase 5 = 90
RED CLEARANCE = 2.0 Main Menu — 1) PHASE - 5) PEDESTRIAN TIMING
PHASE 6 MIN FDW = 4 3. Redirect RED and YELLOW outputs for the left turn phases
Press “+" twice PHASE 8 MIN FDW = 2 as follows:
Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE
OVERLAP [4]: Phase 5 RED = 88, Phase 5 YELLOW = 89
LOADSWITCH = 12 NOTE: For head 41
VEH SET 1 = 4,8
YELLOW CLEARANCE = 3.7 Program extend time on optical detector
RED CLEARANCE = 2.6 unit for 2.0 sec for EVB.

END OF OVERLAP PROGRAMMING
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MIN WALK DURING PREEMPTION

OVERLAP GREEN FLASH PROGRAMMING PROGRAMMING SPECIAL NOTE EV PREEMPT PROGRAMMING
_ Setting ‘FYA DURING PREEMPT’ +o 'Y’ eliminates yellow trap
DETAIL FOR 3 SECTION FYA HEADS To disable MIN WALK pedestrian timing during preemption, when transitioning to preempt from adjacent through phase.
program the controller as fol lows: Main Menu - 9) UTILITIES - 9) MISC
The following will cause the over|lap green outputs Main Menu - 9) UTILITIES - 5) CONFIGURATION FYA DURING PREEMPT (Y/N) =Y

. . . EXTRA TWO = 3
to flash, which are wired to the flashing yel low

arrows. Program as fol lows:

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO
OLAP G FL = 2.4

FLASHER CIRCUIT MODIFICATION DETAIL

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE

COUNTDOWN PEDESTRIAN SIGNAL OPERATION SAME APPROACH. MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

Countdown Ped Signals are required to display timing only during 1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

Ped Clearance Interval. Consult Ped Signal Module user’s manual
for instructions on se|ec-|-ing this feagture. 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.
Electrical Detail - Temporary Design 4 (TMP Phase 2, Steps 1-6) - Sheet 2 of 2
Electrical Detail - Temporary Design 6 (TMP Phase 2, Steps 7-12) - Sheet 2 of 2
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DocuSign Envelope |ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

PROJECT REFERENCE NO. SHEET NO.

TABLE OF OPERATION 2033 SOFTWARE w/ 2070 CONTROLLER 3 Phase U-3308 Sig. 10.0
PHASE LOOP & DETECTOR UNIT INSTALLATION CHART Fully Actuated
| FACE % % ﬁ |\E/; g INDUCTIVE LOOPS TIMING ATTRIBUTES g STATUS (Durham Slgnal SyStem)
| 1 2 3 4 5 6 7 8
5|16 |8 z = = 2
| H SIZE DIST-FROM.| 12 | NEMA zoZ42lgl2lo2|32]3|8 : NOTES
; 21..22 GIGIRIRIY LOOP NO. TURNS STOPBAR u & PHASE | DELAY CARRY ; E o s3]z > E & E 4 %
’ - (ft) (f1) & (STRETCH) |3 218 1 ¥ | © | 5|7 |°| 2|5 1. Refer to "Road Standard Drawings NCDOT"” dated
D4+8 \ 41 R |<R || =R |-R 2N 66 ¥ 70 |-|%| 2 - SEC] - SEC - - - - x - X -]-]- % January 2012, "Standard Specifications for
I(_:[ZJVE;E% 42 RIRIGIRIR 4 6x40 % 0 x| 4 3ooec) - sl - -l Ix - x]-T-]- % , goadstand Str‘uctl_Jr‘es’l’ ]cilateci ianue.\r?]/tzmz.
R - T - T . o not program signal for late nig
43 ZIR|G|IR|R 5A 6x40 % 0 - % o | 15 S o 4 £ * flashing operation unless otherwise directed
51 ~— L R |E |- o 0 I 2% e e M S 0 Ml el Il by the Engineer.
61.62 RIgIRIGI|Y 5B 6x40 * 0 -1k 5 15 SEC.| = SEC| = | = |- |- [ X |- |[X|-|-|-|*¥ 3. Phase 5 may be lagged.
6A 6X6 * 70 |-1%| 6 SN 1o AR o N NS (U U ISV I ISV [N I I 0 4. Set all detector units to presence mode.
P61,P62 |[DW| W [DW|DWDRK SEDESTRIAN DETECTION 5. Program all timing information into phase banks
Y P81,P82 |DW|{DW| W |DWDRK 1,2, and 3 unless otherwise noted.
*SEE NOTE *#11 P61,Pe2 | N/A N/A | N/A |-1X] 6 % I 2% Ml I el el Ml el 2 6. Set phase bank 3 maximum limit to 250 seconds for
P81,P82 | N/A N/A | N/A | -|IX] 8 - SEC) - SEG - X -] X phases used.
% Video Detection Zone 7. Omit "WALK" and flashing "DON'T WALK" with no
SEE pedestrian calls.
NOTE 8. Program pedestrian heads to countdown the flashing
#10) "Don't Walk"” time.
PHASING DIAGRAM DETECTION LEGEND 9. This intersection features an optical preemption
<9 DETECTED MOVEMENT SIGNAL FACE I.D. system. Shown locations of optical detectors
All Heads L.E.D. are conceptual only.
- UNDETECTED MOVEMENT (OVERLAP
- UNSTGNAL TZED MOVEMEN# ) * See Note 14 10. Upon completion of Emergency Vehicle Preemption,
controller returns to normal operation.
< ——>= PEDESTRIAN MOVEMENT @ @ @ @ ® @ —— 11. When EVB preemption initializes during side street
" service signal head 51 will display a red arrow.
@ @ o @ (o @ o @ o — — = 12. Maximum times shown in timing chart are for free-run
12" @ @ P61,P6E2 operation only. Coordinated signal system timing
12" P81,P82 values supersede these values.
2033 EV PREEMPTION @ @ @ @ @ @ @ 0= = 13. Pedestrain pedestals are conceptual and shown for
FUNCTION EVE @ 81% 41 82.83% 21,22 o o reference only. See sheets P1-P3 for pushbutton
(SECONDS) 42 43 55 L location details.
DELAY BEFORE PREEMPT 0 51 61,62 < 14. Disconnect and bag Slgnal heads #81,#82 and
MIN. PED. CLEAR BEFORE PREEMPT * N | © #83 during this phag.e of c_:onstr‘uctlor_l.
s lmGLJ 15. Contractor shall adjust video detection zones as
MIN. GREEN BEFORE PREEMPT 1 = - required.
CLEARANCE TIME 2 c v 16. Contractor shall maintain pedestrian access through
PREEMPT EXTEND** 2.0 \ w2 @ | - construction zone.
* See Timing Chart for Min Ped Clearance <(\ E Lo l 8
é ** Program Timing on Optical Detector Unit \\ ‘J M, ’
e — ] N E
z P61 NE /
: C 55 (5. Alst A ) i LEGJ)
% \H on Ave. , = 81 )35 Mph _ +2% Grade o PROPOSED EXISTING
g T o2 - - ?1_8?83 N\ ] O Traffic Signal Head o>
S SN S ST O— Modified Signal Head N/ A
= ~ A 6‘1_____‘_51 <10 A D@ Rl .|g
= - - @. — @ 29 T — Sign —
= ® S o2 Pedestrian Signal Head
= [ E L S R T2 s (I sV ? With Push Button & Sign
2 | o |°® _/ O— Signal Pole with Guy o)
z o [® C ¢, Signal Pole with Sidewalk Guy e -
g ,’/ ° > Inductive Loop Detector  C_ —"_D
s 43 4241 ] - = >< Controller & Cabinet D>
5 = ’ AN e O Junction Box n
] ’ ooV C 53 (S. Alston Ave.) —emem e —  2-in Underground Conduit —-—-—-—-—
-— \ N
g / E N/A Right of Way @ ————-
5 g / ﬁ — Directional Arrow —
5 & | m ) ‘No Left Turn” (R3-2) ®
% "No Right Turn” (R3-1)
TIMING CHART o | ¢
2 2033 SOFTWARE w/2070 CONTROLLER _ | o= Optical Detector o«
5 PHASE 02 04 05 06 08 < / = Work Area N7A
§, MINIMUM INITIAL * 10 SEC. 7 SEC. 7 SEC. 10 SEC. 1 SEC. (Z) / ® Drjums N/
- VEHICLE EXTENSION * 3.0 Ssec. |2.0 Ssec. [2.0 sec. |[3.0 SEC —  SEC / - tonstruct ion Lasement "
g : : : : : : : : : /| | m — PUE — Permanent Utility Easement N/A
i YELLOW CHANGE INT. 4.1 sec. |3.0 sec. [ 4.1 sec. [4.1 SEC. [3.0 SEC. /] //// / — Barr i cades N/ A
g RED CLEARANCE 2.3 SEC. |2.6 SEC. | 3.2 SEC. |2.3 sSeC. |0.0Q SEC. //// /] j P Type 1 Pushbutton Post @
g MAXIMUM  LIMIT * 5 SEC. | 35 SEC. | 15 SEC. | 50 SEC. | —  SEC. z /I = « Rigid Conduit -=-——-———-
; RECALL POSITION VEH. RECALL NONE NONE VEH. RECALL NONE o K] Video Detector <
;;g VEHICLE CALL MEMORY  |YELLOW LOCK|  NONE NONE  |YELLOW LOCK|  NONE @D Video Detection Area -
- DOUBLE ENTRY OFF ON OFF OFF ON
b= WALK * —  SEC. —  SEC. —  SEC. 4 SEC. 4 SEC.
= FLASHING DONT WALK | - SEC. | — SeC. | - SEC. | 8 SEC. | 4 seC. Signal Upgrade - Temporary Design 5 (TMP Phase 2, Steps 1-6)
S MIN PED CLEARANCE — SEC. — SEC. — SEC. 4 SEC. 2 SEC. Prepared for the Offices of: SEAL
S TYPE 3 LIMIT — SEC. — SEC. — SEC. — SEC. — SEC.
g NC 55 (South Alston Avenue) o,
- ALTERNATE EXTENSION — SEC. — SEC. — SEC. — SEC. —  SEC. Sl VAR,
- ADD PER VEHICLE * — SEC — SEC — SEC — SEC — SEC at 5\%%“’23%557;;?‘:@2
= . . . . . :: ;’OQ (%2 :__
" MAXIMUM  INITIAL * — SEC. — SEC. — SEC. — SEC. — SEC. NC 147 NB Ramp | Gann Street S IR B
= - \ Division 5 Durham County Durham B 28430@ iz
£| | maamum e 3.0sec. | 2.0sec | 2.0sec | 3.0sec | - sec 1025 Wade Avenue oy g A, o owic:September 2014 |wvioweo o J Hochanadel R S
E REDUCE 0.1 SEC EVERY * — SEC. — SEC. — SEC. — SEC. — SEC. " Raleigh, NC 27605 |750_t-Greentield Phwy.Garner.NC 27529 PREPARED BY: C Lawson REVIEWED BY: ’f,,P, HO%\Y\\\?\‘\\\\
5 MINIMUM  GAP 3. O SEC. 2 . O SEC. 2. O SEC. 3. O SEC. — SEC. Tel:919.789-9977 SCALE REVISIONS T " oty
LG58 ‘ ' 4 : ‘
S55|  * These values moy be field adjusted. Do nof adjust Min Green and Extension fimes for phases 2 and 6 lower than what is < ENCINEERING & CONSTRUCTION F_aX:919-7_89-9591 9 0 B e ;%““M” ”;ﬁfs
g.'%é shown. Min Green for all other phases should not be lower than 4 seconds. License #: C-2197 1"=40" b SIG. INVENTORY NO.  05-0284T5
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NOTES I PROJECT REFERENCE NO. | SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR | U-3308 Sig. 10.1
PROGRAMMING DETAIL ON  OFF 1. To prevent "“flash-conflict” problems. insert red flash
WD ENABLE i i i
(remove jumpers and set switches as shown) &1 program DIOCITS for GI! unused V?hICIG 'oad SWITCh?S ' SIGNAL HEAD HOOK-UP CHART
SW2 the output file. Verify that signal heads flash in
. . LOAD
REMOVE DIODE JUMPERS 2-5, 2-6, 2-II, 2-I5, 4-12, 4-16, 5-I, - accordance with the signal plans. switer nol| S1 | S2|s3|s4|s5 | s6 57 S8 | 59 |10 | St | s12 | AFK | AR | AL AUX | AR ] A
6-Il, 6-15, II-15, and [2-16. ON = 2. Program controller to Start Up in phases 2 and 6 green. CMU
RF 2010 ﬁ . . . CHANNEL 1 2 13 3 4 14 5 6 15 7 8 16 9 10 17 11 12 18
RP DISABLE | 3. Set power-up flash time to 0 seconds within the controller NO.
o WD 1.0 SEC g programming. The conflict monitor will govern startup PHASE 1 2 PED 3 4 PéD 5 6 PED 7 8 PgD OL1 | OL2 [sParRE| OL3 | OL4 [SPARE
$% ';% $% Q% l{% Q% ‘%‘% ;% 8% c,r% o,o% v,\% % % % % % A GY ENABLE - flash. Ensure STARTUP “RED START” is set to O seconds.
“"® © © © O © © © O @ o o e o0 o e~ St POLARITY o SIGNAL |\ [o102] wo | wu 243 no | 43 | s¥[enez| PEL | wu | wu | FEE | o | o | v | 5] e
LED d 4. Enabl i | tan —0ut feat T Il ph . EAD NO. ’ ’ ’
f% 2% :% 9% 0 ;r% Q% Q% - g% ".‘% °.°% 'T% o o ‘.‘% op% LE ggar ] Enable Simu (.J ?ous.Gop Ou | eo.ure or a phases H P62 P82
SO u® A® A® A0 A® n® u® A0 O A® O A® A0 N0 A® B |rva CDMPACTﬂ 5. Program all timing information into phase banks 1., 2. RED 128 101 134
«®rn? 9 2 2 2.2 2 2 °2_ W }-rFvya1-9 < and 3 unless otherwise noted.
2 o o@ @ g g g g g g g g Thg oLg ig oL ot v W__|FYA 3-10 > . .
5 7 078 070 2 "0 9 " 27979 079 "¢ 79" EYA 5-11 6. Set phase bank 3 maximum |imit to 250 seconds for phases YELLOW 129 182 135
rd R R 'R TE T~ TF T T v g T N g g g GREEN 130 183 136
% LO 20 20 <0 <0 <O <@ <0 <0 <O « e "e e e “.:; ON > Program phases 4 and 8 for Double Entry.
[e0) N (4] n
2 :% :% :% :% 9% ':% 9% Q% ;% Q% g% n 9% ".‘% °.°% 'T% ‘P% YELLOW DISABLE o 5; ) 8. Ensure start up flash phases are coordinated with flash ARED. All4 | Al
- e & & @ ' 'a s a" ‘Oo w® n® 0O “’O g w02 0F 0 811?8828 S ek program block assignments. —
Zz 85 Bg Y5 CE Y5 o ~NH © ™ — < 132 All5|A102
% o'o% &% 0'0% &% &% ;% g% ;% fo i% ;% g% o E% g% z% ;% 8:§8 838 &z %g § 9. Program Startup Ped Calls for phases 6 and 8. ARROW
e 2o Ce 2o 2O 4 o FLASHING
O 0® ~n® ©O0 n® <@ o - 4 z M6 10. Set the Red Revert interval on the controller to 1 second. YELLOW A116|A103
o T TH T 8 B TH 28 S8 98 ©8 Y8 8 85 =F F oF o 9140050 " ARROW
T Ne Ne NO YO NO YO ~® L0 ~0 ~n® ~0 ~0 ~0 ~0 ~0 N0 ~ 8}288;’8 W s — 11. This cabinet and controller are part of the Durham GREEN 133 | 133
,og% ':% 9% 0 :% Q% ﬁ% .02% ':% 9% e% :% 2% u% :% 9% o*% 0170 080 N S Signal System. ARROW
‘\ ~@® =0 =0 =0 =0 =0 =0 x® x® VO O ¥O® O O O x® © 0180090 /ﬁg — W 19 10
O B OE Of IE OF NE ol o N OB 08 YR MR O B © 10
BRSNS RRR R NA R RN = i EQUIPMENT INFORMATION X
12
ﬁzl COMPONENT SIDE w3 = CONTROLLER. et vevuennnn. 2070E
SEMOVE JUMPERS A4S SHOWN e - CABINET« et eeveeaenens 332 W/ AUX NU = Not Used
ve JU W e SOFTWARE « « e e v e eeeeeann. MCCAIN 2033 L o .
% See pictorial of head wiring in detail below.
NOTES: E— CABINET MOUNT. @ vveuenn.. BASE
1. Card is provided with all diode jumpers in place. Removal e OUTPUT FILE POSITIONS...18 WITH AUX FILE
of any jumper allows its channels to run concurrently. B = DENOTES POSITION LOAD SWITCHES USED...... S2+55457.58+59.512,
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. PHASES USED. v v v ve e 5.4.5.6.6PED.8PED
3. Ensure that Red Enable is active at all times during normal operation. OVERLAP 1.ttt et teeeeens NOT USED
4. Ensure conflict monitor communicates with 2070. gxggtﬁg g """""""" NOT USED
............... *
OVERLAP 4. .. eteeenens 4
FYA SIGNAL WIRING DETAIL
* See FYA PPLT Programming detail on sheet 2. ..
(wire signal heads as shown)
INPUT FILE POSITION LAYOUT
» o) OL3 RED (Al14) — OL4 RED (A1O1)
ront view
INPUT FILE CONNECTION & PROGRAMMING CHART
1 2 3 4 5 B 7 8 9 10 11 12 13 14 OL3 YELLOW (Al1D5) —— OL4 YELLOW (A102)
PED PUSH LOOP INPUT |DETECTOR|PIN NEMA
U & g g ; PEPED FS BUTTONS | TERMINAL |FILE POS. NO. NQ.[ATTRIBUTES pagE OL3 GREEN (A116) —@ OL4 GREEN (A1@3) @
FILE \C} T T T |isoktorlisotsTor P61.P62 | TB8-7.9 113U 26 |es| 2 6 PED
2k L~ /i 3 3 E  [gsPED| ST P81,P82 | TB8-8,9 113L 28 70| 2 8 PED @5 GREEN (133) @ 41
L + ¢ M N - - S
= Y Y Y |ISOLATOR|ISOLATOR .
— \\/ N DETECTOR ATTRIBUTES LEGEND: NOTE: N1
S S 5 S INSTALL DC ISOLATOR
u _ X> S T et el | I-FULL TIME DELAY IN INPUT FILE SLOT 113.
FILE i/ T T ||UNUSEDD EVB 1 T 2-PED CALL
3 [ OF e
- * 5 vo| v |[NSEDIUNSED) g 5-EXTENSION
' 6-TYPE 3
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE 7-CALLING INPUT FILE POSITION LEGEND: J2L
ST = STOP TIME 8-ALTERNATE |
EVB = EMERGENCY VEHICLE PREEMPT FILE J
T
SPECIAL DETECTOR NOTE 1 e
Install a video detection system 4 CHANNEL TOMAR OSP CARD
for vehicle detection. Perform INSERT CARD INTO SLOT J13
instal lation according to manufacturer’s
directions and NCDOT engineer approved TYPICAL TOMAR FIELD WIRE DETAIL
mOUn'I'ing locations toO GCCOmpl ish the (input file, rear view)
detection schemes shown on the Signal .
Design Plans. FIELD ' CABINET
+J13 Electrical Detail - Temporary Design 5 (TMP Phase 2, Steps 1-6) - Sheet 1 of 2
Yel low L] “D ?233?9('5\1/3) ELECTRICAL AND PROGRAMMING NC S h Al A SEAL
ch.1 Tomar Orange — I & D aTATLS PO 55 (Sout ston Avenue)
?EI\DIIIBG) : J ?Egﬂ?e: UﬁUSED) Prepared In the Offices of: at “\\2\\%---&4‘&0,/%‘
Blue/Bare : K ' NC 147 NB Ramp / Gann Street SQwEssioge
I THIS ELECTRICAL DETAIL IS FOR 0 St e
!lf'OD bor:e wire with : — . ) z 0852%3 E E
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| U-3308 Sig. 10.2
EMERGENCY VEHICLE PREEMPTION PROGRAMMING
OVERLAP PROGRAMMING DETAIL 1. Program EVB preempt as follows:
Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE FYA PPLT PROGRAMMING
EVB Clear = 2
Program over |laps as fol lows: EVB Clearance Phases = 6
Main Menu - 4) OVERLAP 1. Program Flashing Yellow Arrow phases as fol lows:
L _ 2. Program general preemption parameters as fol lows: Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO
Press "+ three fimes Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS PPLT FYA = PHASE 5
Min Time Before PE ForceOff = 1
OVERLAP [4]: 2. Assign output pin for Flashing Yellow Arrow as follows:
LOADSWITCH = 1¢ NOTE:  For head 41 3. Ped Clear Before Preempt is a pedestrian timing Main Menu - 6) OUTPUTS - F) FYA PPLT
VEH SET 1 =4 parameter. and is programmed as fol lows: Phase 5 = 30
YELLOW CLEARANCE = 3.0 Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING
RED CLEARANCE = 2.6 PHASE 6 MIN FDW = 4 3. Redirect RED and YELLOW outputs for the left turn phases
PHASE 8 MIN FDW = 2 as follows:
Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE
END OF OVERLAP PROGRAMMING Phase 5 RED = 88, Phase 5 YELLOW = 89
Program extend time on optical detector
unit for 2.0 sec for EVB.
MIN WALK DURING PREEMPTION
OVERLAP GREEN FLASH PROGRAMMING PROGRAMMING SPECIAL NOTE EV PREEMPT PROGRAMMING
DETAIL FOR 3_SECTION FYA HEADS To disable MIN WALK pedestrian timing during preemption, Sefting FTA,DUBING PREEMPT" fo Y e!imincﬁes yellow trap
program the controller as fol lows: when transitioning to preempt from adjacent through phase.
Main Menu — 9) UTILITIES - 5) CONFIGURATION Main Menu = 9) UTILITIES = 9) MISC

The following will cause the overlap green outputs
to flash, which are wired to the flashing yel low
arrows. Program as fol lows:

EXTRA TWO = 3 FYA DURING PREEMPT (Y/N) =Y

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

OLAP G FL =4

FLASHER CIRCUIT MODIFICATION DETAIL

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE

SAME APPROACH. MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:
COUNTDOWN PEDESTRIAN SIGNAL OPERATION
Countdown Ped Signals are required to display timing only during 1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.
Ped Clearance Interval. Consult Ped Signal Module user’s manual 2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

for instructions on selecting this feature.
3. REMOVE FLASHER UNIT 2.

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

Electrical Detail - Temporary Design 5 (TMP Phase 2, Steps 1-6) - Sheet 2 of 2
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DocuSign Envelope |ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

PROJECT REFERENCE NO. SHEET NO.
TABLE OF OPERATION 2033 SOFTWARE w/ 2070 CONTROLLER U-3308 Sig. 11.0
PHASE LOOP & DETECTOR UNIT INSTALLATION CHART
EV Preempt Phases SIGNAL |0 |0 |0 c E DETECTOR PROGRAMMING 3 Phase
FACE % % ﬁ VA INDUCTIVE LOOPS ATTRIBUTES £ | STATUS
=l clg!B a TIMING s [«[s o758 S Fully Actuated
DIST. FROM 0 = E 8. || 2|k 2| Z .
21,97 clolrlIR]Y LOOP NO. S'fZE TURNS | STOPBAR ;g t':ﬁ"s’g DELAY | CARRY [E31E2 2 | 21 2 x| 3|2 59 2 w/ EV P'reemptlon
: - () (f) |”|B sToETon 2008 12|57 %25 (Durham Signal System)
s Y Al R SRR 20 | 6x6 | 4 70 |X[-| 2 | - sec| - sEe) - |- - - XX -] x |-
26 42 RIR|G|R|R 2B | 6x6 | 4 70 Ix|-| 2 | - osee) -S| - [ x -] ]x]-
43 IR|IG|R|R 40 | 6x40 | 2-4-2] 0 [x|-| 4 | 3 sk - skl - |- - |- x| x|-]-]x]- NOTES
51 ~— | <R[ |- s | exdo | 2-a-2| o x| 2 BB SEG] 7 SEGI e X K X 1. Refer to "Road Standard Drawings NCDOT" dated
61.62 rRlclrlcly 2 - SEC| - SEC) - |- - - XXX - January 2012, "Standard Specifications for
‘ = 5B 6x40 | 2-4-21 o IxI-1 5 [ 15 secl - secl = [-1-1-"Tx1-Tx[-T-1x]- Roads and Structures” dated January 2012,
8l “RR Y | R oA 66 y 0 Ixl-1 6 B IR =n) NN IO I N IV IO VAN O IO VN 2. Do not program signal for late night
82,83 RIRIG|RIR ' ' flashing operation unless otherwise directed
*SEE NOTE #11 5o1p22 |wlwlowlowbre 68 6x6 4 0 _JX-] 6 DG - G XX X by the Engineer.
’ 8A 6x20 | 2-4-2 0 X|-| 8 = SEC) - SEC| - |- |- X - X - - X |- 3. Phase 5 may be lagged.
P4L,P42  |DW|DW| W |DWDRK 8B x40 | 2-4-21 o Ixl-1 8 10| = seel =1 -1=-1-[-|-[-]-[x]- 4. Set all detector units to presence mode.
NSOETEE P61,P62  [DW| W |DW|DW[DRK SEDESTRIAN DETECTION 5. Program all timing information into phase banks
1,2, and 3 unless otherwise noted.
10 P8L,P82  |DW]DW| W |DWDRK P2L,P22 | N/A NZA | N/A [X]-) 2 % I 2% el I M e M _ 6. Set phase bank 3 maximum limit to 250 seconds for
PHASING DIAGRAM DETECTION LEGEND P41,P42 | N/A N/A N/A [X|-] 4 - SEG) - SEC - X - - X phases used.
<—®  DETECTED MOVEMENT P61,P62 | N/A | N/A | N/A [X|-| 6 | - SEC.| - SEC|- X |-|-|-|-|-|-|-1- 7. Omit "WALK" and flashing "DON'T WALK" with no pedestrian
- UNDETECTED MOVEMENT (OVERLAP) P81,P82 | N/A N/A | N/A [X|-] 8 - SEC) - SEC - X - 8 galls. destri heads + td the flashi
- UNSIGNALIZED MOVEMENT . Program pedestrian heads to countdown the flashing
SIGNAL FACE I.D. Don't Walk" time.
< — —=  PEDESTRIAN MOVEMENT 9. This intersection features an optical preemption
Al'l Heads L.E.D. system. Shown locations of optical detectors
are conceptual only.
@ @ @ @ e 10. Upon completion of Emergency Vehicle Preemption,
C) et controller returns to normal operation.
@ @ [ @ Y — 0= = 11. When EVB preemption initializes during side street
12" I3 > service signal head 51 will display a red arrow.
., P2lP22 0
@ @ @ 12 P41,P42 5 | 12. Maximum times shown in timing chart are for free-run
@ @ P61,P62 - operation only. Coordinated signal system timing
@ 41 21,22 P81,P82 <Ir | 5 values supersede these values.
81 42 43 | GLJ 13. Pedestrian pedestals are conceptual and shown for
51 61,62 z IS + reference only. See sheets P1-P3 for pushbutton
82,83 4 || |lcaah v location details.
\\Me’ral Pole #3 = l’ c
See Loading Diagram | 3 LEGEND
wof |1 )
f’é’/ 20+ 01+~ A ST o PROPOSED EXISTING
~ Lt. , rm
- T ,, : 62 O Traffic Signal Head o>
% NC 55 (S. Alston A\/e‘g)/‘/’_ O AN P81 , O Modified Signal Head N/A
: 2033 EV PREEMPTION P — S 5 Meh 2z Grade | o - Sign -
2 — = : g1 8283 S 7 Pedestrian Signal Head
% FUNCTION SECONDS) ~ arm "ar L T2 A = Z S With Push Butfon & Sign
§ MIN. PED. CLEAR BEFORE PREEMPT * < @ o ~ignal Po!e with Sidewalk Guy I
2 N GREEN BEFORE PREEMPT 1 51@ )) ) Inductive Loop Detector L__F_7I_U
E: CLEARANCE T 5 B > Controller & Cabinet DX
i PREEMPT EXTEND** 2.0 1= f-jArm "A" O Junction Box u
= i ® ® 22=( - o o o —mm 2-in Underground Conduit —-—-—-—-—
'f) 9|i* See Timing' (?hart for Mi'n IPed Clearanc.e 43 42 41 !“% e N/ Riant of Way  ————-
% Program Timing on Optical Detector Unit - A‘;"‘ﬁ“ 5 —__—_—__—_—_—_JR/W > Directional Arrow —
£ Wil ~ | NC 55 (S, Alston Ave.) (&)  Left Arrow "ONLY” Sign (R3-5L) (8§
? n Right Arrow “Only” Sign (R3-5R)
3 Arm "B ©  NoRignt Turn Sign (R3-1) 0
g% / Metal Pole #4 ) No Left Turn Sign (R3-2) )
E TIMING CHART / See Loading Diagram ©® Street Name Sign ©
¢ 2033 SOFTWARE w/2070 CONTROLLER / Sta. 20+ 74 +/~ —LALT- o= Optical Detector o<
% PHASE 02 04 25 06 08 oL2 oL 4 / 52" +/~ Rt. R Type | Pushbutton Post @
g, MINIMUM  INITIAL * 10  SEC. 7  SEC. 7 SEC. | 10 SEC. 7  SEC. O  SEC. O  SEC. / O Type Il Signal Pedestal L
g VEHICLE EXTENSION * |3.0 SEC. |2.0 SEC. [2.0 SEC. |3.0 SECc. [2.0 SEC. _ / [OF——= Metal Pole with Mastarm O—
" YELLOW CHANGE INT. 4,1 SEC. |3.8 SEC. | 3.0 SEC. [4.1 SEC. |3.8 SEC. |3.8 SEC. |3.8 SEC /
- RED CLEARANCE 1.8 SEC. |3.4 SEC. | 2.8 SEC. |1.8 seC. |3.4 SseC. |3.4 SEC. |3.4 SEC /
~ MAXIMUM  LIMIT * 50 SEC. | 35 SEC. | 15 SEC. | 50 SEC. | 35 SEC. g/
" RECALL POSITION VEH. RECALL NONE NONE VEH. RECALL NONE N
% VEHICLE CALL MEMORY  |YELLOW LOCK|  NONE NONE  |[YELLOW LOCK|  NONE
f DOUBLE ENTRY OFF ON OFF OFF ON
b= WALK * 4 SEC. 4 SEC. —  SEC. 4 SEC. 4 sEC.
- FLASHING DONT WALK | 14 SEC. | 22 SEC. | — SEC. | 8 SEC. | 17 SeC Signal Upgrade - Final Design
é MIN PED CLEARANCE [ SEC. 10 SEC. — SEC. 4 SEC. 9 SEC. Prepared for the Offices of: SEAL
S TYPE 3 LIMIT — SEC. — SEC. — SEC. — SEC. — SEC.
= NC 55 (South Alston Avenue) o,
z ALTERNATE EXTENSION —  SEC. —  SEC. —  SEC. - SEC. —  SEC. San AR, W
- ADD PER VEHICLE * —  SEC. —  SEC. —  SEC. —  SEC. —  SEC. at 55%?02;;&?555/0&;:%%72
- MAXIMUM  INITIAL * —  SEC. —  SEC. —  SEC. —  SEC. —  SEC. NC 147 NB Ramp / Gann Street S B
& - \ Division 5 Durham County Durham R 28430% i
x MAXIMUM GAP 3.0SEC. | 2.0seC. | 2.0SECc. | 3.0SEC. | 2.0SEC. 1025 Wade Avenue “, ¢ PLAN DATE:  September 2014 [reviewed 8Y: J Hochanadel ”K%G'NE@§@
5 REDUCE 0.1 SEC EVERY * | — SEC. — SEC — SEC — SEC. — SEC " Raleigh, NC 27605 |750 ¥-Greentieid Phuy.Garner.NC 27529 PREPARED B1:  ( Lawson REVIEWED BY: “al, ~ HOG\*\\\\T\\\*\
s MINIMUM  GAP 3. O SEC. 2 . O SEC. 2 . O SEC. 3. O SEC. 2 . O SEC. Tel919.789-9977 SCALE SEVISIONS T e s
é g 5 * 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 Fax:919-789-9591 (I) 410 """""""""""""""""""""""""""""""""""""""""""""""""" %PM 4/02/15
8 # UB) y I ' I P ' ENGINEERING & CONSTRUCTION H . e R ] N R N\ 50781D2BF8C498 DATE
%D for all other phases should not be lower than 4 seconds. License #: C-2197 1"=40' -------------------------------------------------------------------------------- S1G. INVENTORY NO 05-0284
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N OFF NOTES I PROJECT REFERENCE NO. | SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR WDENABLE% | U-3308 Sig. 11.1
PROGRAMMING DETAIL " 1. To prevent “flash-conflict” problems. insert red flash
(remove jumpers and set switches as shown) - program DIOCITS for GI! unused V?hlme 'oad SWITCh?S ' SIGNAL HEAD HOOK-UP CHART
the output file. Verify that signal heads flash in
. . LOAD AUX | AUX | AUX | Aux | aux | aux
REMOVE DIODE JUMPERS 2-5, 2-6, 2-II, 2-13, 2-I5, 4-8, 4-10, 4-12, 4-14, 4-16, 5-1, 5-13, 6-II, 6-13, 6-I5, accordance with the signal plans. switch No.| S [ S2 | S3| S4 | S5 1 S6 | S7 | S8 S9|SIB|SI|SI2| g5 |'s3 |54 | S5 | S6
8-10, 8-12, 8-14, 8-16, 10-12, 10-14, 10-16, lI-13, I-15, 12-14, 12-16, 13-I5, and 14-16. ON —=> 2. Program controller to Start Up in phases 2 and 6 green. CMU
RF 2010 ﬁ CHANNEL 1 2 13 3 4 14 5 6 15 7 8 16 9 10 17 11 12 18
RP DISABLE | 3. Set power-up flash time to 0 seconds within the controller NO.
° WD 1.0 SEC g programming. The conflict monitor will govern startup PHASE 1 2 PED 3 4 PéD 5 6 PED 7 8 PgD OL1 | oL2 [sPare| OL 3 | OL 4 |sParE
©fd ~E3 «©f3 B3 =F3 “F3 NE3 =f3 OfF o3 ofd ~E3 w3 w0l B3 mE o A GY ENABLE = flash. Ensure STARTUP “RED START” is set to O seconds.
~® .0 0.0 _0.60'0.0_.0.60_.60_60.6_6_0_0._ SF#1 POLARITY o SIGNAL | o |2122] P2 | wu lazasl P40 | a3 | s®leiez] P60 | nu lezasl P8 | no | a®| no | sX aX| «
9% w% '\% w% .0 ¢% .0 N% o O% % % % O O % % LEDguard i 4. Enable Simultaneous Gap-Out feature for all phases. HEAD NO. | NU 2122 pop [ NU |42:43( 5,5 621 pg2 | NV |82:83] pgp | NU u u
By v I POy IR PN B v B PRl RF SSM .
SO A® A® A® A0 A® O A® A0 A® O N® A® WO 0 A® N B |rva CUMPACTﬂ 5. Program all timing information into phase banks 1., 2. RED 128 101 134 107
93% .:% w% ,\% m% m% v% m% N% ﬁ% O% m% w% '\% m% m% v% Bl |-FvyA 1-9 J and 3 unless otherwise noted.
o o o T T Td g~ ~td g =0 —0d o'fd cofd nbd ©Ofd otd ¥ FYA 3-1 >
% 20 20 70 0 70 70 70 mO® 70 70 "0 MmO "0 7O MO O o 2719 b 6. Set phase bank 3 maximum |imit to 250 seconds for phases YELLOW 129 182 135 108
S 5 5 o 5 o FYA 5-11 :
CECHECE oY LAY OB N —H9 +Ho ~BE ol o o FYA 7-12 used.
2 L3 0o 08 B oB To e To rB To TR To TR N ey z GREEN 130 103 136 109
%v— - ~O‘f v0 <O ~@ <~O « "O" "O" vO v@ v0 ~ = oN = 7. Program phases 4 and 8 for Double Entry.
[e0) N (4] n
2 :% :% n :% 9% '3% 9% Q% ‘7’% z ‘ﬁ% = 9% 0,‘% 09% '7% L,O% YELLOW DISABLE T S 8. Ensure start up flash phases are coordinated with flash AREOW A124 All4 | Al01
-~ 30 10 30 10 00 100 0® 10® 10® O O O VO O O e 1 0180010 s 12 roaram block assianment
m o) o) o) o) o 3 prog ignments.
Z o8 2 08009 2 8 0 0 8.0 8 O 08 & & & 010020 : F—mi = YELLOW 132 A125 All5 |A102
z &g g od o oatd S std Sid e obd o St s ohd otd rd n 0120030 Z N 9. Program Startup Ped Calls for phases 2. 4. 6. and 8. ARROW
T —® -0 -0 —0O 0 00 0® W® WO 0v® 0O W® 0O VW® ©v® Ww® 0130 040 = W 15 % FLASHING
- 92% ';% ©© e% =© Q% oo% ,\% w% m% w% m% N% _% O% 0.% w% 0140 050 Z % 6 10. Set the Red Revert interval on the controller to 1 second. VELLOW AI26 All6|A183
T NG NG NO N NO NO Ld Rd Ld b bbb S ddd O0BOOEO C__Ms — 11. This cabinet and controller are part of the Durham GREEN
o o o o o o 0160 070 . ARROW 133 | 133
9%';%$%$ if%? %‘%9%:%9 Q%E Q%u :%9 o*% 0170 080 N > >ignal System.
~® =0 =0 =0 =0 =0 =® 0® 0® 00O 0® O ®® O x® O »® 0180 090 e — W 13 194 19 10
O @) O A
\ IS PRI feY el sduned = of of o8 o ¥ —R EQUIPMENT INFORMATION :
Se S0 20 20 20 %0 20 20 0 0 0O O O O O O o — M1 k 115 106 121 112
/_‘EI COMPONENT SIDE 3 = CONTROLLER . e e v v eeeeeeenn 2070E
e - CABINET . e e e evevnenennens 332 W/ AUX NU = Not Used
REMOVE JUMPERS AS SHOWN N | 16 SOFTWARE ¢ ¢ v v v e e v e oo neees McCAIN 2033 % Denotes install load resistor. See load resistor
NOTES . N 1;_} CABINET MOUNT « o v e e o eenns BASE instal lation detail this sheet.
1. Card is provided with all diode jumpers in place. Removal __ . OUTPUT FILE POSITIONS...18 WITH AUX FILE % See pictorial of head wiring in detail below.
of any jumper allows its chanmels to runm concurrently. B - DENOTES POSITION LOAD SWITCHES USED...... S2+53.55,56,57.58.,59,S11.S12,
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. OF SWITCH AUX S22 AUX S4.AUX S5
PHASES USED.+ et eeenennn 2.2PED.4.,4PED.5.6.,6PED.8.8PED
3. Ensure that Red Enable is active at all times during normal operation. gxgg::ﬁg ; ............... ZIO; USED FYA SIGNAL WIRING DETAIL
. . . e ommA ol DVERLAP 2t e i e e +
4. Ensure conflict monitor communicates with 2070. OVERLAP 3o % (wire signal heads as shown)
OVERLAP 4....cctieeeeeens 4+8
% See FYA PPLT Programming detail on sheet 2. OL2 RED (A124) OL4 RED (Al@1)
OL2 YELLOW (A125) OL4 YELLOW (A182)
INPUT FILE POSITION LAYOUT @ @
(front view) INPUT FILE CONNECTION & PROGRAMMING CHART OL2 GREEN (mze)—@ OL4 GREEN (AI03) @
1 2 3 4 5 6 7 8 9 10 11 12 13 14
LOOP | INPUT [DETECTOR|PIN NEMA 81 41
e Tzl e e e e«]c sz |5 |5 Pereoperedrs LOOP NO.|reRMINAL [FILE Pos.|  No.  |NO.|ATTRIBUTES|pHagE
0 0 S 0 0 0 0 0 0
DC oC oC iy 3 7
FILE T 2A T R T 4A T T T T T |isoLATOR|1SOLATOR|ISOLATOR 28 182-5.6 12y ! > > 2
nTu E E g E E E E E E 2B TB2-7,8 [2L 5 43 5 7 2 OL3 RED (Al114)
I M| g2 | ¥ b M | NoT | M b b b v [P4PEDPBPED ST 46 TB4-9,10 16U 3 41 5 7 4
NI R L R A N A T S ' 5
ISOLATOR|ISOLATOR|ISOLATOR 54 TB3-1,2 JIu 13 55 5 OL3 YELLOW (A115) @
: 9 55 5 7 2
U $5 1 #5 | 26 g g #8 g g g g ; CH. 3 {CH. 1 g oB 183756 Jeu 2 40 > 7 S OL3 GREEN (Al16)
FILE 54 | BB | 6A | T T 8a | T T T T T ||UNUSED: EVB || T 6A TB3-9,10 | J3u 22 | 64 5 7 | 6
"J" E E E E E E E ! E 6B B3-11,12 J3L 30 77 5 7 6
CH. 4 :CH. 2 v
NOT NOT ¢6 M M ¢8 M M M M M : M
L || USED | USED | g | T T | as | T T T 7 7 ||unuseniunusen|| 7 8A T85-9,10 | J6U 4 |42 5 7 | 8 @5 GREEN (133
Y Y Y Y Y Y Y : M 8B TB5-11,12 J6L 8 46 5 7 8
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE PED PUSH 51
ST = STOP TIME BUTTONS
EVB = EMERGENCY VEHICLE PREEMPT P21,P22 TB8-4,6 [12U 25 67 2 2 PED
P41,P42 TB8-5,6 [12L 27 69 2 4 PED
1 P61,P62 TB8-7,9 [13U 26 68 2 6 PED
4 CHANNEL TOMAR OSP CARD P81,P82 | TB8-8.9 3L 28 ) 2 8 PED THIS ELECTRICAL DETAIL IS FOR
INSERT CARD INTO SLOT J13 NOTE : THE SIGNAL DESIGN: 05-0284
: DESIGNED: September 2014
INSTALL DC ISOLATORS
. I-FULL TIME DELAY 112 AND 113, REVISED: WA
FIELD ' CABINET 2-PED CALL
L 13 3-RESERVED Electrical Detail - Final Design - Sheet 1 of 2
: /—(Iihon?e(lEclB) 4-COUNTING
th1 Tomar vellow 0 ey 5-EXTENSION INPUT FILE POSITION LEGEND: J2L ELECTRICAL AND PROGRAMMINGT NG B5 - (South Alston Avenue) SEAL
Detector Oronge o £ Channel 2 6-TYPE 3 | . at SN Y22
?EI\DIIIBG) ! J Input (UNUSED) 7-CALLING FILE J Prepared In tre Offices of: ~‘\\/\\e‘.--9-'-4ﬁ 0%,
Blue/Bare E K 8-ALTERNATE Sll:g\;rlEg ) NC 147 NB Ramp / Gann Street 5¢§Q};§*‘Q‘ESS/O4;:":?7/’E
wrap bore wire with 1 —— § f SEAL 2 é
insulating tape \  EO Gnd Division 5 Durham County os Durhan PR 008453 iz
: PLAN DATE: November 2014 REVIEWED BY: | 0772 ",,/‘/0"--.{/[/31&3@--’@:5
' PREPARED BY: S, Armstrong  |REVIEWED BY: \“—— /"'//,,,7 . ROI‘\\“'\\‘\
REVISIONS INIT. DATE | —bocusigneaby:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, yokwf?owo, y'b. 4/2/2015
750 N.Greenfleld Phwy.GarerNC 27529 | [ Nyrr— DATE
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| U-3308 Sig. 11.2
EMERGENCY VEHICLE PREEMPTION PROGRAMMING
OVERLAP PROGRAMMING DETAIL
1. Program EVB preempt as follows:
Program over laps as fol lows: Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE FYA PPLT PROGRAMMING
Main Menu - 4) OVERLAP VB Clear = 2
EVB Clearance Phases = 6 1. Program Flashing Yellow Arrow phases as fol lows:
Press “+" Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWwO
2. Program general preemption parameters as fol lows: PPLT FYA = PHASE 5
OVERLAP [2]: Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS
LOADSWITCH = 10 NOTE: For head 81 Min Time Before PE ForceOff = 1 2. Assign output pin for Flashing Yellow Arrow as follows:
VEH SET 1 = 4,8 Main Menu - 6) OUTPUTS - F) FYA PPLT
YELLOW CLEARANCE = 3.8 3 Ped Clear Before Preempt is a pedestrian timing Phase 5 = 90
RED CLEARANCE = 3.4 parameter. and is programmed as fol lows:
Main Menu — 1) PHASE - 5) PEDESTRIAN TIMING 3. Redirect RED and YELLOW outputs for the left turn phases
Press “+” +twice PHASE 2 MIN FDW =7 as fol lows:
PHASE 4 MIN FDW = 10 Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE
OVERL AP [4]: PHASE 6 MIN FDW = 4 Phase 5 RED = 88, Phase 5 YELLOW = 89
LOADSWITCH = 12 NOTE: For head 41 PHASE 8 MIN FDW =9
VEH SET 1 = 4,8
YELLOW CLEARANCE = 3.8
RED CLEARANCE = 3.4
Program extend time on optical detector
unit for 2.0 sec for EVB.
END OF OVERLAP PROGRAMMING
MIN WALK DURING PREEMPTION
PROGRAMMING SPECIAL NOTE EV PREEMPT PROGRAMMING
OVERLAP GREEN FLASH PROGRAMMING L , AV
To disable MIN WALK pedestrian timing during preemption. Setting FYA DURING PREEMPT" to "Y' eliminates yellow trap
DETAIL FOR 3-SECTION FYA HEADS when transitioning to preempt from adjacent through phase.

program the controller as fol lows:
Main Menu — 9) UTILITIES - 5) CONFIGURATION
EXTRA TWO = 3

Main Menu - 9) UTILITIES - 9) MISC
FYA DURING PREEMPT (Y/N) =Y

The following will cause the overlap green outputs
to flash, which are wired to the flashing yel low
arrows. Program as fol lows:

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

OLAP G FL = 2.4

FLASHER CIRCUIT MODIFICATION DETAIL

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE

Countdown Ped Signals are required to display timing only during SAME APPROACH. MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:
Ped Clearance Interval. Consult Ped Signal Module user’s manual
for instructions on selecting this feature. 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.

Electrical Detail - Final Design - Sheet 2 of 2

PR o e (G55 (S0UTh ALSTON Avenue) S
Prepared In the Offices of: 1 a t s‘g\ ‘3\5’5'3/’90 Il/,/’/ 3
THIS ELECTRICAL DETAIL IS FOR NG 147 NB Ramp / Gann Street S

THE SIGNAL DESIGN: 05-0284
DESIGNED: September 2014
SEALED: 4/2/15

REVISED: N/A

Division 5 Durham County DS Durham
PLAN DATE:  November 2014 REVIEWED BY: 7R
PREPARED BY: 5, Armstrong REVIEWED BY: ‘o “,, ) RO\‘\%\\‘\

REVISIONS INIT. DATE ~——DocuSigned by:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, yoﬂw 7. Lowe, y'b. 4/2/2015

777777777777777777777777777777777777777777777777777777777777777777777777777 \—— 641D60C145EE4F5... DATE

750 N.Greenfleld Pkwy,Garner,NC 27529
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3 PROJECT REFERENCE NO. SHEET NO.

METAL POLE No.

Design Loading for METAL POLE NO. 3, MAST ARM A SPECIAL NOTE - U-3308 Sig. 1.3
The contractor is responsible for verifying

that the mast arm attachment height (H1)
will provide the "Design Height"” clearance

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 Signal Design Structural Engineer for assistance at
(919) 773-2800.

445 10. The contractor is responsible for verifying that the mast arm lengths shown will allow

8 BOLT BASE PLATE DETAIL . proper positioning of the signal heads over the roadway.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole
H2 See Note 6 manufacturer so site specific foundations can be designed.

G 1025 Wade Avenue
- Raleigh, NC 27605

- Tel:919-789-9977

C Fax:919-789-9591

ENGINEERING & CONSTRUCTION | i Jome . 59197

, ¢ Pole from the roadway before submitting final MAST ARM LOADING SCHEDULE
- SE - shop drawings for approval. Verify OADING —— R -
| elevation data below which was obtained SYMBOL SCRIPTIO SIZE | WEIGHT
. l4>|<— ’ / ::: ’ » . . —
—> I35 , 5 6 i 38 | by field measurement or from available
I ! - . SIGNAL HEAD "
- | | | | project survey data 3157 W
| | | I ] . 12"-4 SECTION WITH 8" BACKPLATE 15.8 S.F. X 78 LBS
i - : \ . RIGID MOUNTED 72.0" L
| | | Elevation Data for Mast Arm =
I el SIGNAL HEAD "
i - ,_I__I_ﬁ L 0 31.5" W
Q I ,—Q—. Eg g AttaChment (H1 ) 12"-3 SECTION WITH 8" BACKPLATE 12.8 S.F. X 63 LBS
| STREET NAME SIGN| | — QO RIGID MOUNTED 58.5" L
O O © 22@2 A Elevation Differences for: Arm "A" | Arm "B" —
O Ol O — = SIGNAL HEAD 48.0" W
Baseline reference point at 12"-5 SECTION WITH 8” BACKPLATE 20.7 S.F) X 107 LBS
A "
See Notes ¢ Foundation @ ground level % 0.0 ft. 0.0 ft. 88 RIGID MOUNTED 62.0" L
4 & 5
Elevation difference at +2.05 ft.| +1.37 ft 180" W
H2 High point of roadway surface . . . . [seeer v 551 STREET NAME SIGN 120 SF.| X 27 LBS
See Elevation difference at RIGID MOUNTED 26.0" L
Note 8 Edge of travelway or face of curb| '0-86 ft. +0.60 ft. 18.5” W
, PEDESTRIAN SIGNAL HEAD 2.2 S.F. Y% 21 LBS
H1=21.0 WITH MOUNTING HARDWARE 17.0" L
Maximum 25.6 ft. See -
Note 7 D SIGN 75 SE 0% | 14 1ss
RIGID MOUNTED T T 380" L
Roadway Clearance Terminal
=3 S NOTES
Minimum 16.5 Tt. @ 180 Design Reference Material
o 1. Design the traffic signal structure and foundation in accordance with:
ARM A - O§ ————— - 180 — e The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway
Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
e The 2012 NCDOT "Standard Specifications for Roads and Structures”. The latest addenda to
AGCLE ' these specifications can be found in the traffic signal project special provisions.
o % I % ® The 2012 NCDOT Roadway Standard Drawings.
BETWEEN 90 "o ® The traffic signal project plans and special provisions.
¢ w Y v ARMS \270 e The NCDOT "Metal Pole Standards” located at the following NCDOT website:
I See Note 7d Eﬁw—w# L https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx
e N i Design Requirements
b, |
Y . . Y See Note 7e I 2. Design the traffic signal structure using the loading conditions shown in the elevation
High Point of Roadway Surface I _ i views. These are anticipated worst case "Design loads” and may not represent the actual
¢ Foundation ! loads that will be applied at the time of the installation. The contractor should refer
. _ ) @ to the traffic signal plans for the actual loads that will be applied at the time of the
Base line reference elev. = 0.0 - installation.
. . O 3. Design all signal supports using stress ratios that do not exceed 0.9.

Elevation View @ O POLE RADIAL ORIENTATION 4. The camber design for 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 horizontal when
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 all of the design requirements.
Desiqn Loadinq -fo r- METAL POLE NO 3 MAST ARM B o This requires staggering the connections. Use elevation data for each arm to determine
D X B 1 ‘XQ\ 90 appropriate arm connection points.
Oé 6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.
o 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
¢ Pole o as they are assumed to offset each other.
; 60’ \cv b.Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.
= > Rl c.The roadway clearance height for design is as shown in the elevation views.
| d.The top of the pole base plate is .75 feet above the ground elevation.
| | ' N N le) .
' 33— e e | e 5 e 5l e __,(I;__ -0 -180 —- e.Refer to the Elevation Data chart for elevation differences between the proposed foundation
| | I | | | ground level and the high point on the roadway.
| | | | | i < Mast Arm 8. The pole manufacturer will determine the total height (H2) of the pole using the greater of
i | | | i . Direction the following:
| ' ! e Mast arm attachment height (H1) plus 2 feet, or
Q Q ! Q A BC e H1 plus  of the total height of the mast arm attachment assembly plus 1 foot.
O | | . .
8 Q STREET NAME SIGN Q

See
Note 8

H1=21.0'

See Maximum 25.6 ft. «*Q\
Note 7 o \C
N &
Roadway Clearance o
e Design Height 17 ft \C\l
™

Minimum 16.5 ft.

Mast Arm .
Prepared for the Offices of: SEAL

i Y Y sl ala B.C. Plate width NC 55 (South Alston Avenue) S Camen,

: T e tote 10| 270 4" nir at

74 S | S w z

2 y ; : y vied S % 28430 §_, °

2 High Point of Roadway Surface Division 5 Durham County Durham —=l vl
%é(_ﬁ ¢ Foundation 1 BASE PLATE TEMPLATE & ANCHOR BOLT (7 PLAN DATE: December 2014 REVIEWED BY: J Hochanadel i////%;o,i/l/ocalﬁiiio‘;@\\g
§§§ Base line reference elev. = 0. 0' LOCK PLATE DETAI L 750 N.Greenfield Pkwy,Garner,NC 27529| PREPARED BY: M COpple REVIEWED BY: //////,k”//D, HOQ\\\%t%\\\\\\\
E‘gg O For\ 8 Bol_t Base Plate O SCALE N/A REVISIONS INIT. DATE DocuSigned by: »
na 1 Taw @Q 270 00 e e e U N A P WA 4/02/15
222 Elevation View @ 270 —— | i o
228 NJA SIG. INVENTORY No.  (05-0284




DocuSign Envelope |ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

PROJECT REFERENCE NO. SHEET NO.

METAL POLE No. 4

Design Loading for METAL POLE NO. 4, MAST ARM A SPECIAL NOTE - U-3308 Sig. 1.4
The contractor is responsible for verifying

that the mast arm attachment height (H1)
will provide the "Design Height"” clearance

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 Signal Design Structural Engineer for assistance at
(919) 773-2800.

A 10. The contractor is responsible for verifying that the mast arm lengths shown will allow

8 BOLT BASE PLATE DETAIL . proper positioning of the signal heads over the roadway.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole
H2 See Note 6 manufacturer so site specific foundations can be designed.

B
AN See Notes —

4 & 5

» ¢ Pole from the roadway before submitting final MAST ARM LOADING SCHEDULE
- - shop drawings for approval. Verify (OADING N
- D | | | | i elevation data below which was obtained SYMBOL PESCRIFTIO AREA | SlzE | WEIGHT
B B iy e s e A 38 > by field measurement or from available —
| | | | | | | project survey data DIGNAL HEAD 3157 W
| i | i | | ] . 12"-4 SECTION WITH 8” BACKPLATE 15.8 S.F. X 78 LBS
| ! - A 5 RIGID MOUNTED 72.0" L
. —] | i } LI Elevation Data for Mast Arm =
O O | Ol —— | Attachment (H1) 0 0 JGNAL HEAD 317 W
Q N i g g 12"-3 SECTION WITH 8" BACKPLATE 12.8 S.F. X 63 LBS
C Q jSTREET NAME SIGN Q ) O@o . _ . wn e RIGID MOUNTED 58.5" L
Q 4o o Elevation Differences for: Arm A Arm B
@ — Q Q I 2 SIGNAL HEAD 48.0" W
— — Baseline reference point at 12"-5 SECTION WITH 8” BACKPLATE 20.7 S.Ff X 1107 LBS
i See Notes ¢ Foundation @ ground level & | o.0ft. | o.0ft. = RIGID MOUNTED 62.0" L
Elevation difference at 1 o4 ft 0.77 ft 180" W
H2 High point of roadway surface . . . . [seeer v 551 S;FCEIEI; T/\ACSAUEI\IsTlEGDN 120 SF| X |27 LBS
See Elevation difference at i
Note 8 Edge of travelway or face of curb| '0-66 ft. +1.14 Tt. 18.5” W
, PEDESTRIAN SIGNAL HEAD 2.2 S.F. Y% 21 LBS
H1=18.0 WITH MOUNTING HARDWARE 17.0" L
Maximum 25.6 ft. See
N 7 30.0" W
ote D SIGN 75 SE| X |14 BS
RIGID MOUNTED 36.0" L
Roadway Clearance , '
Design Height 17 ft Terminal
Minimum 16.5 ft. Compartment NOTES
@ 180 Design Reference Material
o 1. Design the traffic signal structure and foundation in accordance with:
ARM A - O§ ————— - 180 — e The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway
Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
e The 2012 NCDOT "Standard Specifications for Roads and Structures”. The latest addenda to
AGCLE ' these specifications can be found in the traffic signal project special provisions.
o % I % ® The 2012 NCDOT Roadway Standard Drawings.
BETWEEN 90 "o ® The traffic signal project plans and special provisions.
¢ w Y v ARMS \270 e The NCDOT "Metal Pole Standards” located at the following NCDOT website:
¢ See Note 7d Eﬁw—w‘.ﬁﬂ L https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx
e N i Design Requirements
b, |
Y Y _ _ See Note 7e | 2. Design the traffic signal structure using the loading conditions shown in the elevation
High Point of Roadway Surface f _ | views. These are anticipated worst case "Design loads” and may not represent the actual
¢ Foundation ! loads that will be applied at the time of the installation. The contractor should refer
. ) @ to the traffic signal plans for the actual loads that will be applied at the time of the
Base line reference elev. = 0.0 : ;
ARM B installation.
El . V . @ OO 3. Design all signal supports using stress ratios that do not exceed 0.9.
evation 1ew POLE RADIAL ORIENTATION 4. The camber design for 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 horizontal when
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 all of the design requirements.
DeSl_qn Loadln_q fO r METAL POLE NO . 4 , MAST ARM B | o This requires staggering the connections. Use elevation data for each arm to determine
‘XQ\ 90 appropriate arm connection points.
Oé 6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.
o 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
¢ Pole o as they are assumed to offset each other.
: 60’ \C\/ b.Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.
E > Rl c.The roadway clearance height for design is as shown in the elevation views.
_ d.The top of the pole base plate is .75 feet above the ground elevation.
| | . | oV} p p p g
~ =4 >=—5 —e— 5 e 5] = — G- -0 -180°—- e.Refer to the Elevation Data chart for elevation differences between the proposed foundation
| ! ! | | ! | ground level and the high point on the roadway.
| | | | | | < Mast Arm 8. The pole manufacturer will determine the total height (H2) of the pole using the greater of
A | | | i | | Direction the following:
| Q i I \ e Mast arm attachment height (H1) plus 2 feet, or
— 6 | Q BC e H1 plus  of the total height of the mast arm attachment assembly plus 1 foot.
I 3@3 : ® | STREET NAME SIGN]| |

See
Note 8
H1=18.5'
See Maximum 25.6 ft. A |
~

Note 7 0\ 1025 Wade Avenue
Roadway Clearance b(? Q Ralelgh’ NC 27605

Design Height 17 ft 5 - Tel:919-789-9977

pmm 165 T Y < ENGINFERING & CONSTRUCTION, | 2¢-919-789-9591

I\ . .
: glj License #: C-2197

Mast Arm .
Direction NCDOT Wind Zone 4 (90 mph)
Prepared for the Offices of: SEAL

2 vy ala als B.C. | Plate width NC 55 (South Alston Avenue) i
2 See Note 7d ¢ 270° 4" min. at :\\\§%§g€€§°§73250%/,/2
p/e RS = °o°° & v °°o° :;
s 9f See Note 7e | (il)_ NC 147 NB Ramps / Gann Street SOPT seal Ty
g High Point of Roadway Surface Division 5 Durham County Durham| <% 28430 Fo S
%é@ Q Foundation T BASE PLATE TEMPLATE & ANCHOR BOLT PLAN DATE: December 2014 REVIEWED BY: J Hochanadel :///%D;‘i/kf'“f;f%;@g‘:
222 Base line reference elev. = 0.0’ LOCK PLATE DETAIL 750 N.Greenfield Phwy,Gorner.NC 27529 PREPARED B1: W Copple REVIEWED BY: PO
743 o For 8 Bolt Base Plate soue CTHCTE T [ OMTE | —oasany
> & C . - N A
235 Elevation View @ 270 A e | Mg P o
%%% NJA SIG. INVENTORY NO.  05-0284
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PHASING DIAGRAM

EV Preempt Phases

PHASING DIAGRAM DETECTION LEGEND

-<—9 DETECTED MOVEMENT

- UNDETECTED MOVEMENT (OVERLAP)

- — — UNSIGNALIZED MOVEMENT

< — —=  PEDESTRIAN MOVEMENT

2033 EV PREEMPTION
FUNCTION SECONDS)

DELAY BEFORE PREEMPT O
MIN. PED. CLEAR BEFORE PREEMPT >*
MIN. GREEN BEFORE PREEMPT 1
CLEARANCE TIME 2
PREEMPT EXTEND** 2.0

X See Timing Chart for Min Ped Clearance

** Program Timing on Optical Detector Unit

TIMING CHART
2033 SOFTWARE /2070 CONTROLLER

PHASE 01 02 06 08
MINIMUM  INITIAL * 7 SeCc. | 10 Sec. | 10 SEC. 7  SEC.
VEHICLE EXTENSION * 2.0 SEC. |3.0 Ssec. [3.0 Sec. |2.0 SEC.
YELLOW CHANGE INT. 4.3 SEC. |4.3 SEC. |4.3 SEC. |3.0 SEC.
RED CLEARANCE 1.8 SEC. |1.2 SEC. |1.2 SEC. |1.9 SEC.
MAXIMUM  LIMIT * 15 SEC. | 5 SEC. | 5 SEC. | 35 SEC.
RECALL POSITION NONE VEH. RECALL | VEH. RECALL NONE
VEHICLE CALL MEMORY NONE  |[YELLOW LOCK|YELLOW LOCK NONE
DOUBLE ENTRY OFF OFF OFF OFF
WALK * — SEC. 4  SEC. — SEC. — SEC.
FLASHING DON'T WALK —  SEC. 9 SEC. — SEC. — SEC.
MIN PED CLEARANCE — SEC. 5 SEC. — SEC. — SEC.
TYPE 3 LIMIT — SEC. — SEC. — SEC. — SEC.
ALTERNATE EXTENSION — SEC. — SEC. — SEC. — SEC.
ADD PER VEHICLE * — SEC. — SEC. — SEC. — SEC.
MAXIMUM  INITIAL * — SEC. — SEC. — SEC. — SEC.
MAXIMUM GAP* 2 . O SEC. 3. O SEC. 3. O SEC. 2 . O SEC.
REDUCE 0.1 SEC EVERY * — SEC. — SEC. — SEC. — SEC.
MINIMUM  GAP 2 . O SEC. 3. O SEC. 3. OSEC. 2 . O SEC.

* 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.

EVB
(U1+6)

(DD

11

PROJECT REFERENCE NO. SHEET NO.
U-3308 Sig. 12.0
TABLE OF OPERATION 00 208?3 SOFCTV\(I)ARE w/ 20730 CONTROOLLECR
LOOP & DETECTOR UNIT INSTALLATION CHART
PHASE 3 Phase
DETECTOR PROGRAMMING
SIGNAL 8| 0|0 | ¢ |F INDUCTIVE LOOPS . Fully Actuated
11214 L ATTRIBUTES © | STATUS .
FACE P P V A TIMING 1 2 | 3 4 5 6 7 8 8 W/ EV Pr‘eem tlon
5l6!g|B]S DIST. FROM | _ | © + |2 |g z IR h : 1
H loop No. | SZE | rurns | stom | 35| bt | peiay | CARRY [S3EZ E |3z 2|3 E B Y2 (Durham Signal System)
1 <__5_ <R |~ |<y (1) (£1) X (STRETCH) |3 2|2 lole| "S55
21,22 RIGIR|RI|Y 1A 6x40 N 0 ¥ é 1_5 EEE : EEE: : : : i : i : :i :
61,62 |G|G|R|G|Y : : NOTES
2A 6x6 | % 1O |¥|-] 2 | - SEG] - SEG - |- (- - X - X |- |- ¥ -
81,82 RIR|GIR|IR 1. Refer to "Road Standard Drawings NCDOT" dated
po1.r22  lowl w lowlow DRk o bxb | * LS ol T T i e T A A i el January 2012, "Standard Specifications for
9 8A 6x40 * O k|- 8 [TOSEC] = SEGI - J-J-[-[X|-|X]-[-|*]"- Roads and Structures” dated January 2012.
PEDESTRIAN DETECTION 2. Do not program signal for late night
P21,P22 | N/A N/A | N/ZA |X[-] 2 - SEG - SECL - I - - --0X]- flashing operation unless otherwise directed
. : by the Engineer.
* Video Detection Zone 3. Phase 1 may be lagged.
4, Set all detector units to presence mode.
5. Locate new cabinet as to not obstruct sight distance
of vehicles turning right on red.
6. Program all timing information into phase banks
1,2, and 3 unless otherwise noted.
7. Set phase bank 3 maximum limit to 250 seconds for
SIGNAL FACE I.D. phases used.
8. Omit "WALK" and flashing "DON'T WALK" with no pedestrian
Al'l Heads L.E.D. calls.
* See Note 14 9. Program pedestrian heads to countdown the flashing
"Don't Walk" time.
10. Pavement markings are existing.
(::) ) = 11. This intersection features an optical preemption
e N system. Shown locations of optical detectors
(::>12” are conceptual only.
12" P21,P22 P41% 12. Upon completion of Emergency Vehicle Preemption,
(::) P82k 4 8 controller returns to normal operation.
| o> 13. Maximum times shown in timing chart are for free-run
21,22 . _Hgfi§ operation only. Coordinated signal system timing
61,62 ’&;5 values supersede these values.
81,82 A 14. Disconnect and bag pedestrian signal heads #P41 and
| <§ #P82 during this phase of construction.
OF ” — Direct Bury
Sta. 30+ 97 +/~ —LALT- —F Sta. 324+ 044/ —LALT- LEGEND
47" +/~ Lt. E a U/ 47" +/~ Lt. PROPOSED EXISTING
A ] OE— Py VE—
R/W— — — — NC 55 (S, Alston Ave) \| / © 4 g E v , O— Traffic Signal Head o>
( " - 35 Mph +27 Grade . :
<?T-/ﬁ25547 | W\;ii\4 —f~—— - R/ o— Modified Signal Head N/A
- | ' ] — Sign —
8182 | | g
|| Pedestrian Signal Head
|| With Push Button & Sign
— ,, ,' Lo O— Signal Pole with Guy o)
— N N : O=1 Signal Pole with Sidewalk ouy @ L
r—————————uw—— e o o o o 6 0 —‘3:‘——1———:&;5;_&:; e O Inductive Loop Detector c__-
e 61 ‘ OeH<— > Controller & Cabinet o<
-7 @ e e e e e e i tb f - - .
ChO 3 > ‘ 21 qb O Junction Box o
== S —— 7" 22 "l R 2-in Underground Conduit —-—-—-—-—
L N - = e nant oty 7 .
- a — - - -
. \ | Y oo NC 55 (S. Alston Aven " - Directional Arrow
| ﬁ hu} ® "No Left Turn” (R3-2) ®
3l ‘,IV%), No Right Turn” (R3-1)
” I l 1 1 _
<§" " %I’E' © Dual Turn Arrows™ (R10-21) ©
L—d | ’l’QD w/ Flags
o | [ ] Work Areg N/A
ol | s
<CE’J, ], <Y>[U’ o Drums N/A
> # N F Construction Easement N/A
© f ﬁ | c — PDE—— Permanent Drainage Easement — N/A
03’, ’0 j}’% 7T AN Barricades N/A
EE? J VI”uj Direct Bury ~ —-------—-
’, I M’I,m OJ Optical Detector o«
5” " ' 5’ [ K Video Detector <
o o C 7 Video Detection Area )

Signal Upgrade - Temporary Design 1 (TMP Phase I, Steps 1-10)

1025 Wade Avenue
"~ Raleigh, NC 27605
. Tel:919-789-9977

Fax:919-789-9591

License #: C-2197

SEPI

ENGINEERING & CONSTRUCTION

o

Prepared for the Offices of: SEAL
NC 55 (South Alston Avenue) NI
t R O Q\\\i\o°°°°°°°e°0(/%/////
d %o:;g\;assxo@%j
: ¢ SN
SR 1926 (Angier Avenue) ST A TR T
Division 5 Durham County Durham Ty 28430 S
///(\"oo((\/l/ Q,Q\o”oQ >
PLAN DATE:  September 2014 |ReviEwD BY: J Hochanadel c//gf;o%‘folﬁio,w;@» S
750 N.Greenfield Pkwy.Gorner.NC 27529| PREPARED BY:  ( Lawson REVIEWED BY: RAETIN
SCALE REVISIONS INIT. DATE DocuSigned by: !
0 40 1 W P W 4/02/15
— ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' N\ 50781D2BEQ8C498. DATE
172407 [l SIG. INVENTORY NO.  05-1026TI
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| PROJECT REFERENCE NO. | SHEET No.
NOTES | U-3308 Sig. 12.1
EDI MODEL 2018ECL-NC CONFLICT MONITOR
OFF 1. To prevent “flash-conflict” problems. insert red flash
PROGRAMMING DETAIL N
( ) P - ch P ) WD ENABLE% program blocks for all unused vehicle load switches in SIGNAL HEAD HOOK-UP CHART
remove jumpers and set swiches as shown the output file Verify that signal heads flash in
SW2 ' LOAD | S1 | s2 | s3|s4a|s5|s6|s7|s8|Sa|s10]si|si2|AUX|aAL|AUX]AUX]AUXAUX
accordance with the signal plans. SWITCH NO. S1 | S2 [ S3|S4 | S5 | S6
|
REMOVE DIODE JUMPERS I-6, 1-9, 2-6, 2-9, 2-13, 6-9, 6-13 and 9-13. ON > Program controller to Start Up in phases 2 and 6 green. CH%EHEL 1 2 13 3 4 14 5 6 15 7 8 16 | 9 @17 1] 12|18
SE S?;gBLE ) 3. Set power-up flash time to 0 seconds within the controller : > P 5 3
o o o WD 1.0 SEC g programming. The conflict monitor will govern startup PHASE V'l 2 |pep| 3| % |Pep| © | © |PED| 7 | 8 |pep|OLl |OLZ|SPARE| OL3 | OL4 |SPARE
9% ,':% 9% e% z% Q% N :% 9% - oo% ,\% © m% v% m% N% A M| GY ENABLE = flash. Ensure STARTUP “RED START” is set to O seconds. SIGNAL Pol *
L0 L0 L0 L0 L0 Lo Lo Lo L0 LO Lo Le 1O e e e . L — SF#1 POLARITY o HEaD No. | 1 |2L22[ 553 | Nu | Nu | NU | NU [61,62| NU | NU [81,82] NU | 11| NU [ NU | NU | NU | NU
«® @ m% m% v% ° N% %O% o % % ©) % % % LEDgQuard ? Enable Simultaneous Gap-Out feature for all phases. -
.':% ;% ;%; A® 40 Lo Lé L & 202 Z 202 1 2 ?5AS§BAMPACT 5. Program all timing information into phase banks 1. 2. RED 128 134 107
«?2rn? 9 2 2 2 2 92 . o FYA 1-9 j[ and 3 unless otherwise noted.
o o o T T T i g i =i I ot ofd nid otd otd ¥ BW___|FvyA 3-10 > : L YELLOW | * | 129 135 108
2 20 20 70 MmO "0 0 O MmO "0 O 0 MO O O MO MO B FvA 5-11 L 6. Set phase bank 3 maximum |imit to 250 seconds for phases
EEEEEEEEEEEELLELE T
I 20 20 L0 <0 <0 <0 <O <O <0 <0 <0 <0 <O <O <0 <0 <« N 7. Ensure start up flash phases are coordinated with flash —
O S .
RN NN DN R ot A AR o 57 M) progran bock assignments.
-~ 10 10 10 10 00 100 00 10® 0O e 0O O O O 0O e 01O 010 a %g Program Startup Ped Calls for phase 2. YELLOW A122
z of nE oF X ~F E L oL oF « (")ON —= O © 0110020 < "y s . ARROW
Z 7 ; : : o 00 -0 ~d ~ ~0 - -~ =00~ o o~ 0120 030 Z 7 Set the Red Revert interval on the controller to 1 second.
< 29 20 20 20 20 00 0O ©0® ©® ©W® 0O V® VWO® ©VW® VWO V® © o s n FLASHING
L 0130040 = . . YELLOW Al23
© w% ,\% m% m% v% m% w% ,\% w% m% v% m% N% %O% % % 0140 050 z M s 10. This cabinet and controller are part of the Durham ARROW
® id id bd id od od 0 0 +0d —~0d 0 —0d —~0d =0 <0 ofd @ I Signal System. GREEN
N N N N N N ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 8:28 8 s 8 |:. 8 _/ ARROW 127
R N NN NN RN Rl o S s v
. £: :E £: :E £: £: 1 1 1 1 1 1 1 1 1 [ 0180 090
S 9 .-9-9-9-9-99"9"9"0 790" " X EQUIPMENT INFORMATION ,
i g e o, ¥ | ) 15
5 H 12 CONTROLLER .« et et teeeneas 2070E
COMPONENT SIDE E :3 5) CABINET..ll..l..ll..l..l332 W/ AUX NU = NO"' Used
(Vo)
REMOVE JUMPERS AS SHOWN W15 SOPTWARE . <« v veieneennnes MCCAIN 2033 % Denotes install load resistor. See load resistor
W 6 CABINET MOUNT . e et eeeennen BASE . . . N
instal lation detagil this sheet.
NOTES: |7 OUTPUT FILE POSITIONS...18 WITH AUX FILE
. o o . N L LOAD SWITCHES USED...... S$1.+52+53,58,5114AUX S k See pictorial of head wiring in detail below.
1. Card is provided with all diode jumpers in place. Removal
of any jumper allows its channels to run concurrently. B = DENOTES POSITION PHASES USED....ceveven... 1.2.2 PED.6.8
. _ . OF SWITCH OVERLAP 1.i ettt eeteenncens *
2. Ensure jumpers SEL2-SELS5 and SEL9 are present on the monitor board. OVERLAP 2+ e eeeeeeeeee NOT USED FYA SIGNAL WIRING DETAIL
3. Ensure that Red Enable is active at all times during normal operation. gxggtﬁg 2 ,,,,,,,,,,,,,,,, Egi Bégg (wire signal heads as shown)
4. Ensure conflict monitor communicates with 2070. . UVERLAF Teeeeseeseseesenn
* See FYA PPLT Prongmming Detail on Sheet 2. OL1 RED (AIZI)—
OL1 YELLOW (A122)—@
INPUT FILE POSITION LAYOUT oL1 GREEN (Am,_@
(front view)
INPUT FILE CONNECTION & PROGRAMMING CHART @1 GREEN (127)—@
1 2 3 4 5 6 7 8 9 10 11 12 13 14
\
S S PED PUSH LOOP INPUT [DETECTOR|PIN NEMA [ NOTE:
) \NR | 5 pereg & | Fs BUTTONS | TERMINAL |FILE P0S.| NO.  |NO.|ATTRIBUTES|ppase [
FILE U o | o | oo | O | g INSTALL DC ISOLATORS
o N /i ; ; ISOLATOR ; ISOLATOR P21,P22 | TB8-4,6 112U 25 67| 2 2 PED] IN INPUT FILE SLOT 112.
/< M M M ST
P P NOT P
- e \(/ - Dol T ousep| Tl e DETECTOR ATTRIBUTES LEGEND:  INPUT FILE POSITION LEGEND: J2L LOAD RESISTOR INSTALLATION DETAIL
o~ \ \ . 1-FULL TIME DELAY FILE J | (install resistor as shown below)
\ - 5 ° CH. 3:CH. 1 ° 2-PED CALL SLOT 2
FiLe Y < 0 2 ||luwuseoi Eve || 9 3-RESERVED LOWER ACCEPTABLE VALUES ?ES&%NALYE(ELGC;W FIELD
- 4-COUNTING VALUE (ohms) | WATTAGE
"J" E 3 CH. 4 :CH. 2 g J
b b R b 5-EXTENSION 1.5K - 1.9K | 25W (min)
L UNUSED: UNUSED
N ] ] ; ] 6-TYPE 3 2.0K - 3.0K [10W (min)
S : 7-CALLING
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE 8-ALTERNATE AC-
ST = STOP TIME
EVx = EMERGENCY VEHICLE PREEMPT
4 CHANNEL TOMAR OSP CARD THIS ELECTRICAL DETAIL IS FOR
SPECIAL DETECTOR NOTE DESIGNED: September 2014
TYPICAL TOMAR FIELD WIRE DETAIL SEALED: @4/02/2015
(input file, rear view) Install a video detection system for vehicle detection. Perform REVISED: N/A
I instal lation according to manufacturer’'s directions and NCDOT
FIELD | CABINET engineer—-approved mounting locations to accomplish the detection
L J13 schemes shown on the Signal Design Plans. Electrical Detail - Temporary 1 - Sheet 1 of 2
QLT e (eve) TR AN RS G [ NC 55 (SOUTN Alston Avenue) SEAL
Ch.1 Tomar - g,
Decfoebclm;or Orange ; ;_ Chonnel 2 a-t \\\\\:s\ C ROI/,,//
CLI i . Proorss o s o SR 1926 (Angier Avenue) SO
u - RS N>z
wrop bore wire with : — é 0258%3 g
insulating tape | EQ Gnd Division 5 Durham County Durhan ok i3
| PLAN DATE: November 2014  |REVIEWED Bv: T. Joyce BOYSUATASANS
1 - - - //,,4)0 ...... %Q\\\\\
! PREPARED BY: (., Strickland REVIEWED BY: "'/5 RS
REVISIONS INIT DATE  }—DocuSigned by: o
Jjgs,.o‘e C_. Raguwon, 4/2/2015
750 N.Greenfleid Pwy.GarnerNC 27529 | L et - SATE
*************************************************************************** SIG. INVENTORY NO. 05-1026T1
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FYA PPLT PROGRAMMING
(SIGNAL HEAD 11)

1. Program Flashing Yellow Arrow phases as fol lows:
Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWwO
PPLT FYA = PHASE 1

2. Assign output pin for Flashing Yellow Arrow as fol lows:
Main Menu - 6) OUTPUTS - F) FYA PPLT
Phase 1 = 99

3. Redirect RED and YELLOW outputs for the left fturn phases
as follows:
Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE
Phase 1 RED = 97, Phase 1 YELLOW = 98

I PROJECT REFERENCE NO. SHEET NO.

| U-3308 Sig. 12.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1. Program EVB preempt as follows:
Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE
EVB Clear = 2
EVB Clearance Phases = 1.0

2. Program general preemption parameters as follows:
Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS
Min Time Before PE ForceOff = 1

3. Ped Clear Before Preempt is a pedestrian timing
parameter, and is programmed as fol lows:
Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING
PHASE 2 MIN FDW = 5

Program extend time on optical detector units for 2.0 sec for EVB.

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

Countdown Ped Signals are required to display timing only during
Ped Clearance Interval. Consult Ped Signal Module user’s manual
for instructions on selecting this feature.

SPECIAL NOTES EV PREEMPT PROGRAMMING

Setting 'FYA DURING PREEMPT' to ‘Y’ eliminates yellow trap
when transitioning to preempt from adjacent through phase.
Main Menu - 9) UTILITIES - 9) MISC
FYA DURING PREEMPT (Y/N) =Y

MIN WALK DURING PREEMPTION
PROGRAMMING

To disable MIN WALK pedestrian timing during preemption,
program the controller as follows:
Main Menu - 9) UTILITIES - 5) CONFIGURATION
EXTRA TWO = 3
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PROJECT REFERENCE NO. SHEET NO.
U-3308 §ig. 138.0
TABLE OF OPERATION 2033 SOFTWARE w/ 2070 CONTROLLER
EV Preempt Phases — LOOP & DETECTOR UNIT INSTALLATION CHART 3 Phase
11214 L ATTRIBUTES ¢ | sTATUS :
FACE |+ |%|+|Y|A TIMING T [ [Tl [+]8 W/ EV Preemption
B S w |Z a z w [~ © .
61618 DIST.FROM | _ | © v 2 lelc|8]|-]g|k 3 | Z
H oop No. | S| rurns | stome (B |5 | N | peiay | CARRY [S3EZE| 3|z 8|3 E B | YL (Durham Signal System)
D4+8 Y S S v i e () () |°|B smere |2 £ S BT 2]8
EVB £ | F F Lo 15 SEG| = SEC| = [ - |- |- | X |- [X|-|-]-|%*
(D1+6) 21 o nal AN e 1A | B6x40 | ¥ 0 |-k
2223 |R|G|R|R]|Y S A 2 T e I e e NOTES
: 20 | 6x6 | ok | 10 |-|%| 2 | - s - s - |- - x-x|-]-]- %
41,42 RIR|GIR|R o8 x40 | % 0 =1 2 - sl - sl - - T T=1- 1. Refer to "Road Standard Drawings NCDOT" dated
61.62 clolrRlcg!|Y : : January 2012, "Standard Specifications for
SEE 4A 6x40 * O pkI-| 4 | TOSEG) = SEC - J - )= - [ X=X )= |- |*]|- Roads and Structures” dated January 2012.
NOTE 81,82 RIRJCIRIR 6A 6x6 * 70 |-|*¥| b = SEC, - SEC - - - - X X - - 2. Do not program signal for late night
#1 () P21,P22 |DW| W |DW|DW DRK 8A 6x40 ¥ 0 %l 8 |10 SEC] - SEG] - |- |- - X - Ix|-1-1]-|% flashing operation unless otherwise directed
P41,p42 |DW|{DW| W |DW DRK PEDESTRIAN DETECTION by the Engineer.
3. Phase 1 may be lagged.
P21,Pe2 | N/A NZA | NZA |- |X] 2 A I 2% 12 M T e el el el B 4. Set all detector units to presence mode.
P41,P42 | N/A N/A | N/A |X|-] 4 - SEC) - SEG - X -l X 5. Program all timing information into phase banks
¥ Video Detection Zone 1,2, and 3 unless otherwise noted.
6. Set phase bank 3 maximum limit to 250 seconds for
PHASING DIAGRAM DETECTION LEGEND phases used.
< ®  DETECTED MOVEMENT 7. Omit "WALK" and flashing "DON'T WALK" with no pedestrian
<——  UNDETECTED MOVEMENT (OVERLAP) SIGNAL FACE I.D. calls. | |
- UNSIGNALIZED MOVEMENT 8. Program pedestrian heads to countdown the flashing
Al'l Heads L.E.D. "Don't Walk" time.
< — —=>  PEDESTRIAN MOVEMENT * See Note 12 9. This intersection features an optical preemption
** See Note 13 system. Shown locations of optical detectors
are conceptual only.
@ @ @ 10. Upon completion of Emergency Vehicle Preemption,
IS = controller returns to normal operation.
@ o @ 12 @ 12 u'h,‘ s 11. Maximum times shown in timing chart are for free-run
P21.P2? | operation only. Coordinated signal system timing
: P82k |
2033 EV PREEMPTION P41kP42 %) | -~ values supersede these valugs. _
ﬁo !@2 12. Reconnect and unbag pedestrian signal head #P41
EVB @ 21 22,23 =5 | N< S during this phase of construction.
FUNCTION (SECONDS) 41,42 — o =
1 61962 N | ’—GL) 13. Pedestrian signal head #P82 shall remain bagged and
DELAY BEFORE PREEMPT 0 8187 N e disconnected during this phase of construction.
MIN. PED. CLEAR BEFORE PREEMPT * ’ | | <C[ 14. Contractor shall adjust video detection zones as
MIN. GREEN BEFORE PREEMPT 1 | required.
pDE | m
CLEARANCE TIME 2 _ |/ )
c [ 1
8 PREEMPT EXTEND** 2.0 E N E a LJ// ) Direct Bury -
> - . I\ W& PUE PUE
© * See Timing Chart for Min Ped Clearance R/W—————NC—S—S (S. Alston Ave.) .’ ° e .
CT) ** Program Timing on Optical Detector Unit T e ’ A \/ \ \—————Al—— 35_M£h___+% _GI"_%(;W LEGEND
g 1 PROPOSED EXISTING
sl o [ - PROPOSED EXISTING
n @ ® o @ O—» Traffic Signal Head o>
% % . e - o> Modified Signal Head N/A
= A Y% ¢ Do — Sign —
— — ! [ ) (J 7N ;! . .
= *—— o __ e ° ® A v Pedestrian Signal Head
= — e e ——— @ 50 L i, s ——— o ? With Push Button & Sign
2 = T oDC 61 10 O@é . Oo— Signal Pole with Guy o—)
2 . 1 21 DN - Oo— <. e o ®
7 i P41 4241 59 J, Signal Pole with Sidewalk Guy -
5 — T 2 o —C— Inductive Loop Detector C__"D
% R/WW — — ——— — T T T T T e _— T T T T - . ~_A
E 35 Mph -67. Grade 22 P27 pge— ————————— Y % Controller & Cabinet L Xy
5 \ | \ I NC 55 (S. Alston Ave.) O Junction Box n
£ Y ,} L “ll' e 2-in Underground Conduit —-—-—-—-—
b g},l ;" ‘;’! V% N/A Right of Way @ ————-
% Z ﬂ ,,’ f” | ol — Directional Arrow —
TIMING CHART | | ,, ;'j ] ork Ared N/A
% 2033 SOFTWARE w/2070 CONTROLLER 5” ,, ,l” ,grrlj o Drums N/A
b PHASE 01 02 04 06 08 OL3 EE’{ ,’l <\AL>[U F E Construction Easement N/A
= MINIMUM  INITIAL * 7 sec. | 10 sec. | 7 sec. | 10 sec. | 7 sec. | O  SsEc V,] ,’l N — PDE——Permanent Drainage Easement N/A
x & 1 c i
2 VEHICLE EXTENSION * 2.0 Ssec. |3.0 sec. |2.0 sec. |[3.0 SEC. |2.0 SEC. _ g’ ”l ”l & rZZ.s\\ Barricades N/A
2 YELLOW CHANGE INT. |4.3 SEC. |4.3 SEC. |3.4 SEC. [4.3 SEC. |4.1 SEC. |4.3 SEC. ;/H fl’; Direct Bury ~ -=-------
8 RED CLEARANCE 2.1 SEC. |1.6 SEC. [1.8 SEC. |1.6 SEC. |1.2 SEC. |1.6 SEC. “l I“”’NL? O Optical Detector o<
) MAXIMUM  LIMIT * 15 Sec. | 5 SEC. | 35 SEC. | 5 SEC. | 35 SEC. /I’ | L'." [ K Video Detector <
3 RECALL POSITION NONE VEH. RECALL NONE VEH. RECALL NONE = = C) Video Detfection Areg R
53 VEHICLE CALL MEMORY NONE  |[YELLOW LOCK| NONE  [YELLOW LOCK|  NONE - -
Z:Z DOUBLE ENTRY OFF OFF ON OFF ON
% WALK * — SEC. 4 SEC. 4 SEC. — SEC. — SEC.
© FLASHING DON'T WALK — SEC. 9 SEC. 21 SEC. — SEC. — SEC.
5 MIN PED CLEARANCE —  SEC. 5 SEC. 11 SEC. - SEC. —  SEC. : :
- v e T - e T s T T we T we Signal Upgrade - Temporary Design 2 (TMP Phase I, Steps 11-21)
Q Prepared for the Offices of: SEAL
o ALTERNATE EXTENSION — SEC. —  SEC. — SEC. — SEC. — SEC.
3 ADD PER VEHICLE * —  SEC. —  SEC. —  SEC. —  SEC. —  SEC. NC 55 (South Alston Avenue) y\CARO
8 MAXIMUM  INITIAL * - SEC. —  SEC. — SEC. — SEC. — SEC. at 5\;§§,g€€§°§°,°5;,{0/4/;’%
% MAXIMUM  GAP* 2.0sEC. | 3.0sec. | 2.0sec. | 3.0SEc. | 2.OSEC. SR 1926 (Angier Avenue) T g <y
= REDUCE 0.1 SEC EVERY * — SEC. — SEC. — SEC. — SEC. — SEC. Division 5 Durham County Durham (;ﬂ 28430@ G
= 2 0l /’/’()\°°o<<\ K S
E MINIMUM  GAP 2. O sEC. 3. O SEC. 2 . O SEC. 3. O SEC. 2 . O SEC. (: 1025 Wade Avenue %% ¢ PLAN DATE:  September 2014 |Reviewed 8Y: J Hochanadel @”‘;'“i\\}@?
%_ * These values may be field adjusted. Do not adjust Min Green and Extension times for phases 2 and 6 lower than what is ‘ Raleigh1 NC 27605 |750 N-Greenfield Pkwy.Garner.NC 27529 PREPARED BY: C Lawson REVIEWED BY: //”I«I,D,",,I—,{,(,J\C\J\\\\‘\\
o 8§ shown. Min Green for all other phases should not be lower than 4 seconds. - Tel:919-789-9977 0 SCALE 40 REVISTONS INTT. DATE DocuSigned by:
3 ( e (e, Faxi919-789-9501 . e L P e 4/02/15
$ # 8 H . 21097 |\ 4y )| R CCorrninniiinniiImnIIIIInIIIIIII Iy N 50781D2BFI8CAQ8. AT
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NOTES | PROJECT REFERENCE NO. | SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR | U-3308 Sig. 13.1
PROGRAMMING DETAIL 0 ENAEL'\E OFF 1. To prevent “flash-conflict” problems. insert red flash
(remove jumpers and set switches as shown) %1 program blocks for all unused vehicle load switches in )
SW2 the output file. Verify that signal heads flash in SIGNAL HEAD HOOK-UP CHART
zlng\éI:ZMDIgE)IIIE 9J_LIJ;/IPERS |I|_.(|53; -9, I-1l, 2-6, 2-9, 2-II, 2-13, 4-8, 4-14, 6-9, 6-Il, T N accordance with the signal plans. SWIl}%ﬂDNO. st | s21s3!1salss]|sels?7!|sslsalsialsilsiz ASUIX Asuzx Asu3x Asu4x Asusx Asuex
’ v T an : RF 2010 Program controller to Start Up in phases 2 and 6 green. oMU
) CHANNE
\-‘B RP DISABLE N Set power—-up flash time to 0 seconds within the controller HNo. - ! 2 13 3 4 14 5 6 15 / 8 16 9 8 17| 1 12|18
o o o WD 1.0 SEC 3 programming. The conflict monitor will govern startup 2 4 6 8
- | GY ENA = y ! f PHASE | 1 | 2 3| 4 5 | 6 7 | 8 OL1 | OL2 |sPare| OL3 | OL 4 |SPaRE
rAdsdAaA oo po g L ERDAT P rmem heldmim e g > [« ol > [« Lo [ ol
$% gg% .:% 9% g% 1% QO g% :O 9% 00 w% ,\% wo m% v% m% — ;EDggﬁ"d 7 Enable Simultaneous Gap-Out feature for all phases. oo | 1 |22.:23) B3 | Nu [4142| BAb | Nu |ele2| Nu | Nu [sLe2| Nu | 11| NU | NU | 20| NU | NU
—0® O O N0 O O A0 WO A0 W@ N0 @ N® A0 O O N — FYA COMPACT— 5. Program all timing information into phase banks 1. 2. RED 128 o1 134 17
AL "L o N 0B 0 vE MmEY OB —88 O — FYA 1-9 < and 3 unless otherwise noted.
o o o T T v T o v d Fid —0d =0 gL g rhid otd otd ¥ — FYA 3-10 >
S e . ®. ® & & © © 0 o o o o o 0 o e — FYA 5-11 n 6. Set phase bank 3 maximum |imit to 250 seconds for phases YELLOW | % | 129 102 135 108
dddsdadoddaateddd S eRiE ) i
% "o .o . ; vO <9 <9 <O <0 <0 <0 <0 <0 <O <0 <0 « _§ ON > Program phases 4 and 8 for Double Entry. GREEN 130 183 136 109
-— — - - — —(/) 1
% é% ;,% ;,% é% ﬁ% i% f% f% i% E% ﬁ% ;% E% g% 3% ;% E% YELLOW DISABLE e 2 C__ 2 ) 8. Ensure start up flash phases are coordinated with flash Asggw A121 All4
Z e .e . @ - o o o OO 010 emmeC =3 program block assignments.
% $ ? $ $ ; ot ~ © £Y) A o N = e o © ~ ono0 o020 Pr— <Z( :. i| = YELLOW A122 Aalls
< 28 20 28 28 28 O o & ©® 6@ 6O o8 ©O L LO L & 8}58838 - W5 & 9. Program Startup Ped Calls for phases 2 and 4. ARROW
[
t .02% ':% 9% Q% 1% Q% oo% ,\% co% m% v% m% N% ﬁ% o% w% w% Ol140 050 e = % ? 10. Set the Red Revert interval on the controller to 1 second. FLASHING Al23 All6
© ] ] g i i i =g =g ~id =id Sid —id =0 <O SO T P e g g 0 e ARRD
~® 20 26 26 = Qo,\ " ®© ® & 0 ®© ®© o e e 060070 [ Ws — 11. This cabinet and controller are part of the Durham GREE\:
92% ':% 9% e% :% 0 fx% 92% v;% 9% Q% = Q% g% :% 9% w% 0170 080 e ON = Signal System. arrOW | 127
~® =6 =& =& =6 =0 = ©® 40 & & $O ¥® & ©® ©® »é 0180 090 mmm
— — [ Hl° — w
\ ?% ?% $% Q% $% Q% fl-\'% ;% $% $% ©F © ;% ?O gl_\n% ;O g% I — I 1? EQUIPMENT INFORMATION 13 104
So S0 20 S0 S0 S0 S0 20 0 0 0 0 0 0 ® O o .::.12 k. 15 126
]O ot o " = ECAJS¥EIEI%LER .............. gg;o\l;:v/ X
. |14 ooooooooooooooooo
REMOVE JUMPERS AS SHOWN e T SOFTWARE e« v v v v vvnnnnnns MCCAIN 2033 NU = Not Used
N 1? CABINET MOUNT. .ot eennn BASE * Denotes install load resistor. See load resistor
NOTES: W 15— OUTPUT FILE POSITIONS...18 WITH AUX FILE installation defail this sheeft.
1. Cc;rd is.provided wi+h.o|| diode jumpers in place. Removal LOAD SWITCHES USED.«.... S1+452+S3.55.,56.5S8,S11,AUX S1., % See pictorial of head wiring in detail below.
oT any jumper allows its channels toO run COnCUrrenflyo . = DENOTES POSITION AUX S4
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. OF SWITCH PHASES USED...vevv e 12,2 PED+4.4 PED+6.,8
3. Ensure that Red Enable is active at all times during normal operation. gxgg::ﬁlg ; """""""" :\TDT USED
4. Ensure conflict monitor communicates with 2070. OVERLAP 3 vt e vttt eensnan 2+6
OVERLAP 4u'vvnnnrnnnenn. NOT USED FYA SIGNAL WIRING DETAIL
See FYA PPLT Programming Detail on Sheet 2. (wire signal heads as shown)
OL1 RED (A121) — OL3 RED (Al14)
INPUT FILE POSITION LAYOUT OL1 YELLOW (A122)—@ OL3 YELLOW (Al15) @
(front view) INPUT FILE CONNECTION & PROGRAMMING CHART
1 2 3 4 5 6 7 8 9 10 11 12 13 14 PED PUSH LOOP INPUT [DETECTOR|PIN ATTRIBUTES NEMA OL1 GREEN (A123)—@ OL3 GREEN (Al16) @
\ BUTTONS |TERMINAL |FILE POS.| NO. [NO. PHASE| NOTE:
. ‘ \NA s |2PED| S FS P21,P22 | TB8-4,6 112U 25 67| 2 2 PED| INSTALL DC ISOLATORS @1 GREEN (127)—@ 21
FILE \/ o 9 oo o oo P41,P42 | TB8-5.6 112L 27 69| 2 4 PED| IN INPUT FILE SLOTS
"T" (| E | E |gareD| & [ sT 112 AND 113. 0
L W, P P P DETECTOR ATTRIBUTES LEGEND: INPUT FILE POSITION LEGEND: JZ2L
T T DC T DC
\// /<\ \(/ Y Y |ISOLATOR| Y  |ISOLATOR 1-FULL TIME DELAY FILE J |‘
" \/ . < : S 2-PED CALL SLOT 2
U L L L CH. 3 :CH. 1 L 3-RESERVED LOWER
FILE <3 0 ?  |lunuseo; Eve || 9 4-COUNTING
T E E _— E 5-EXTENSION
J L \C}g : : L(J:NlaSI-:‘DL[JidﬁSEZD : TLxTE S
N vl s ' 7-CALLING LOAD RESISTOR INSTALLATION DETAIL
AN e -
EX.: TA, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE (install resistor as shown below)
ST = STOP TIME
EVx = EMERGENCY VEHICLE PREEMPT ACCEPTABLE VALUES ?ES&?NAILYE({}LGC;W FIELD
SPECIAL DETECTOR NOTE VALUE (ohms) [WATTAGE
1.5K - 1.9K 25W (m1in)
4 CHANNEL TOMAR OSP CARD Install a video detection system for vehicle detection. Perform 20K - 3.0K |10W (min)
INSERT CARD INTO SLOT J13 instal lation according to manufacturer’s directions and NCDOT
engineer-approved mounting locations to accomplish the detection AC-
TYPICAL TOMAR FIELD WIRE DETAIL schemes shown on the Signal Design Plans.
(input file, rear view)
FIELD ' CABINET
L J13 Electrical Detail - Temporary 2 - Sheet 1 of 2
1 Tomor Yel low : & D (I::gz?e(lEclB) ELECTRICAL AND pﬁggiﬁ‘l\;}/}?é\;(; NC 55 (South Alston Avenue) SEAL
D'ec.rebclfor Orange | ‘/E—Chonnel 2 a _t \\\:s\\“é“llléblll,
Eve ; J Input (UNUSED) repared In : . RO R 7
EVB) e : . THIS ELECTRICAL DETAIL IS FOR Frepored Tn 1 Officas of SR 1926 (Angier Avenue) ggﬁ.;;;mssm@.{@g
won boro wire it ! THE SIGNAL DESIGN: 05-1826T2 SE osm V2
insuloting tape | EQ Gnd DESIGNED: September 2014 Division 5 Durham County Durhanm :;0 022013 i
! SEALED: ©4/02/2015 PLAN DATE: November 2014  |ReviEwnBr: T, Joyce 3,,%4';'--{"!,qm§}§~;'2§§
' REVISED: N/A PREPARED BY: O, Strickland | RevIEwED Br: Sk %
REVISIONS INIT DATE |, ——DocuSigned by: o
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OVERLAP [3] PROGRAMMING DETAIL

Program over lap as fol lows:
Main Menu - 4) OVERLAP

PRESS "+" TWICE

OVERLAP [3]:
LOADSWITCH = 11
VEH SET 1 2+6
YELLOW CLEARANCE 4.3
RED CLEARANCE = 1.6

NOTE :

END OF OVERLAP PROGRAMMING

FOR SIGNAL HEAD 21

1.

2.

3.

Program Flashing Yellow Arrow phases as follows:
Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

Assign output pin for Flashing Yellow Arrow as fol lows:
Main Menu - 6) OUTPUTS - F) FYA PPLT

Redirect RED and YELLOW outputs for the

as fol lows:

Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

I PROJECT REFERENCE NO.

SHEET NO.

| U-3308

Sig. 13.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

FYA PPLT PROGRAMMING
(SIGNAL HEAD 11)

PPLT FYA = PHASE 1

Phase 1 = 99

left turn phases

1.

2. Program general

3. Ped Clear Before Preempt

Program EVB preempt as fol lows:

Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE
EVB Clear = 2
EVB Clearance Phases = 1,06

preemption parameters as fol lows:

Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS
Min Time Before PE ForceOff = 1

is a pedestrian timing
parameter, and is programmed as fol lows:
Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING
PHASE 2 MIN FDW = 5
PHASE 4 MIN FDW = 11

Phase 1 RED = 97, Phase 1 YELLOW = 98

Program extend time on optical

detector units for 2.0 sec for EVB.

OVERLAP GREEN FLASH PROGRAMMING
FOR 3 SECTION FYA

The following will cause the overlap green output to flash,
is wired to the flashing yellow arrow. Program as fol lows:

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO
OLAP G FL =3

which

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

SPECIAL NOTES EV PREEMPT PROGRAMMING

Setting 'FYA DURING PREEMPT' to 'Y’ eliminates yellow trap
when transitioning to preempt from adjacent through phase.
Main Menu - 9) UTILITIES - 9) MISC
FYA DURING PREEMPT (Y/N) =Y

Countdown Ped Signals are required to display timing only during
Ped Clearance Interval.
instructions on selecting this feature.

for

Consult Ped Signal Module user’s manual

MIN WALK DURING PREEMPTION
PROGRAMMING

To disable MIN WALK pedestrian timing during preemption,
program the controller as follows:
Main Menu - 9) UTILITIES - 5) CONFIGURATION
EXTRA TWO = 3

THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: 05-1026T2
DESIGNED: September 2014
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DocuSign Envelope |ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

PROJECT REFERENCE NO. SHEET NO.
U-3308 Sig. 14.0
TABLE OF OPERATION 2033 SOFTWARE w/ 2070 CONTROLLER 3 Phase
EV Preempt Phases oASE LOOP & DETECTOR UNIT INSTALLATION CHART Fully Actuate.d
SIGNAL |0 | 0|0 F DETECTOR PROGRAMMING W/ EV Preemption
L2485 ]L INDUCTIVE LOOPS ATTRIBUTES g [ stATus (Durham Signal System)
FA[:E + + + B @ TIMING 1 2 3 4 5 6 7 8 o) ©
61618 DIST.FROM | _ [ ¢ s 2 lelo]3]-]g]% |z
H ook No. | >ZE | turns | stor | é NEMA CARRY §§E§ =13|2|e|3)|¢ E zZ|2
F (ft) Z| 2 | PHASE | DELAY | crperemy [38]2°| 2| S| 2| F|3| 8|8 i
V4+8 11 ~— |~ R~ (f1) il 2 e |« = | > NOTES
EvB Y o1 = N Y N 1|15 SEC| = SEC - |- |- (- X |- X |- |- |- |* —
(B1+6) A h A~ ] bx40 | % O ¥l e T el — sl o T - I - - Tx 1. Refer to "Road Standard Drawings NCDOT" dated
22,25 |RIGIRIR|Y o e | % T 70 w2 - sl - sl - - - - 1% January 2012, "Standard Specifications for
a,42  |RIR|G|R|R . : : Roads and Structures” dated January 2012.
Lo el rlaly 2B ox40 | O K| 2 | - S| - SEC - - X X oo K 2. Do not program signal for late night
’ 4A 6x40 * O |*|-| 4 10 SEC.| - SEC| = |- |- |- [ X |- [X|-|-|-|* flashing operation unless otherwise directed
8,82 |RIR|GIR|R 6r | 6x6 | * | 710 [¥|-| 6 | - sec| - sk - Ix[-Ix]-]-1-]% bz the Engimte)eri ;
P41,p42 |DW|DW| W | DW|DRK _ S| - St - |- - - X |[-Ix|-1-1- 3. Phase 1 may be lagged.
oA 6x40 * 0 * g 10 H X i x 4. Reposition signal heads #11, #21, #22, #23, #61,
P61,P62 W { W |DW[DW|DRK PEDESTRIAN DETECTION #62 and optical detector #10.
PALP42 | N/A | N/A | N/A |-|X| 4 R o e I M e e e el B el e 5. Set all detector units to presence mode.
P61,P62 | N/A N/A | N/A IX[-| 6 - SEC] - SEG] - X -1-l-1-1-|-|-|X]|- 6. Program all timing information into phase banks
% Video Defection Zone 1,2, and 3 unless otherwise noted.
7. Set phase bank 3 maximum limit to 250 seconds for
PHASING DIAGRAM DETECTION LEGEND phases used.
. Omit "WALK" and flashing "DON'T WALK" with no pedestrian
<—®  DETECTED MOVEMENT 8 omlls thg WL P *
UNDETECTED MOVEMENT (OVERLAP) SIGNAL FACE I.D. 9. Program pedestrian heads to countdown the flashing
- — UNSIGNALIZED MOVEMENT "Don't Walk"” time.
< — —=  PEDESTRIAN MOVEMENT All Heads L.E.D. 10. This intersection features an optical preemption
* See Notfe 14 system. Shown locations of optical detectors
are conceptual only.
@ @ @ . 11. Upon completion of Emergency Vehicle Preemption,
re = = controller returns to normal operation.
@ @ 12" @ 127 e o 12. Maximum times shown in timing chart are for free-run
@ 12" @ @ s " l operation only. Coordinated signal system timing
’ P82 | values supersede these values.
® =
2033 EV PREEMPTION P61,P62 g | | O 13. Pedestrian pedestals are conceptual and shown for
FUNCTION EVB @ 21 22,23 a0C | Jr;‘jf[“:-' reference only. See sheets P1-P3 for pushbutton
(SECONDS) 41,42 o0 <¢\> o & location details.
DELAY BEFORE PREEMPT 0 11 61,62 S | @ 14. Pedestrian signal head #P82 shall remain bagged and
MIN. PED. CLEAR BEFORE PREEMPT * 81,82 ' ’m? disconnected during this phase of copstruction.
| < 15. Contractor shall adjust video detection zones as
MIN. GREEN BEFORE PREEMPT 1 ~equired
CLEARANCE TIME % | .
gj PREEMPT EXTEND** 2.0 E E i
E * See Timing Chart for Min Ped Clearance R/W— — — NC 55 (S. Alston Ave.) £ E/__?\)e\ FUE PUE .
(CT)\' ** Program Timing on Optical Detector Unit R Sty vl Z\..v. AF 35_M£h___+% _GI”_%(;W
% -
S LEGEND
: T . o & o<t PROPOSED EXISTING
o CHO 3 =0 O Traffic Signal Head o>
& ® . raffic Signal Hea
. T ° ° °
z ======_=====*==;;:4—;=7 — e — — O Modified Signal Head N/A
= | o — - — — Sign —
2 Pedestrian Signal Head
E ——— | With Push Button & Sign
2 :j‘ - <A SR - O— Signal Pole with Guy o)
% Y ————————————— s L e I RS S O=1, Signal Pole with Sidewalk cuy €&
& 35 Mph -47 Grade /& e T ————R/W ) i —
g Rigid Conduit \ 5 \ ‘ NC 55 (S. Alston Avel Inductive Loop Detector L__F_?_U
2 | \l\ >< Controller & Cabinet D
=4 2 "l O Junction Box u
2 <>[”’ ,’,] e 2-in Underground Conduit —-—-—-—-—
E N/A ight of Way ~  ————-
5 TIMING CHART L"’ ,l; (Rignt of Hay T
S 2033 SOFTWARE w/2070 CONTROLLER .%u ,’l — Directional Arrow
% PHASE o1 Q2 Q4 26 78 <C[”’ ,, ¢k Type 1| Pushbutton Post 54
5 MINIMUM  INITIAL * 7 sec. | 10 sec. | 7 seCc. | 10 SEC. | 7  SEC. ;ﬂ,”l ] Work Area N/A
é’ VEHICLE EXTENSION * |2.0 SEC. |3.0 SEC. [2.0 SEC. |3.0 SEC. [2.0 SEC. NHI o Drjums N/A
2 YELLOW CHANGE INT. | 4.1 SEC. | 4.7 SEC. |3.4 SEC. |4.71 SEC. |4.1 SEC. ?,,' ], E CODSTFUCT'?D tasement E;ﬁ
g RED CLEARANCE 2.8 SEC. |2.1 SEC. |1.7 SEC. |2.1 SEC. |1.3 SEC. %u — FPDE Permanent DI’C]'IDGQG Loserment
i Y 77 AN Barricades N/A
> MAXIMUM  LIMIT * 15 seCc. | b0 seC. | 35 sEC. | 5O SEC. | 35 SEC. || Rigid Conduit  —mmmmomee
™~ =
8 RECALL POSITION NONE VEH. RECALL NONE VEH. RECALL NONE S O] Optical Detector o
5 VEHICLE CALL MEMORY NONE  [YELLOW LOCK| NONE  |YELLOW LOCK|  NONE [ K Video Detector <
= DOUBLE ENTRY OFF OFF ON OFF ON : :
z [ ) Video Detection Area ()
% WALK * — SEC. — SEC. 4 SEC. 4  SEC. — SEC.
o FLASHING DON'T WALK — SEC. —  SEC. 7 SEC. 8 SEC. — SEC.
o MIN PED CLEARANCE —  SEC. — SEC. 4 sEC. 4 sec. — SEC. : :
- ~PE 3 LT S Bl IR B Signal Upgrade - Temporary Design 3 (TMP Phase 2, Steps 1-6)
Q Prepared for the Offices of: SEAL
> ALTERNATE EXTENSION —  SEC. —  SEC. —  SEC. —  SEC. — SEC.
3 ADD PER VEHICLE * —  SEC. —  SEC. —  SEC. —  SEC. —  SEC. NC 55 (South Alston Avenue) W ke,
8 MAXIMUM INITIAL * —  SEC. — SEC. — SEC. — SEC. —  SEC. at %s@g@ss/%(//@
5 MAXIMUM GAP* 2.0SEC. | 3.0SEC. | 2.0SEC. | 3.0SEC. | 2.0SEC. SR 1926 (Angier Avenue) QQ SEAL V(
= REDUCE 0.1 SEC EVERY * |  — SEC. —  SEC. —  SEC. —  SEC. —  SEC. . Division 5 Durham County Durhanm B o e
2, Z R, BSOS
E NI AP > 0sic. | 3.0sec. | 2.0sec. | 3.0sec. | 2. 0sec (: 1025 Wade Avenue o g PLAN DATE:  September 2014 |Revieweo 8: J Hochanadel d”g"ﬂﬁ&%\o@i\
% * These values may be field adjusted. Do not adjust Min Green and Extension times for phases 2 and 6 lower than what is | Raleigh’ NG 27605 |72 %oreerioe PkWy’GZE:ngC e T AL e ///““;"I—'{'('J\C\J\\\\\\\
o a shown. Min Green for all other phases should not be lower than 4 seconds. - Tel:919-789-9977 0 40 REVISTONS INIT. DATE DocuSigned by:
28 ( e (e, Faxi919-789-9501 . R S s e 0 BN 4/02/15
N L X H . e ) B Rt EEREETR N\ 50781D2BF98C498 AT
gig License #: C-2197 12407 b SIG. INVENTORY No.  05-1026T3
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I PROJECT REFERENCE NO. SHEET NO.
EDI_MODEL 2018ECL-NC CONFLICT MONITOR NOTES [ vsas [sig. e
ON OFF
PRQGRAMMING .DETAIL W ENABLE% 1. To prevent “flash-conflict” problems. insert red flash
(remove jumpers and set switches as shown) " program blocks for all unused vehicle load switches in SIGNAL HEAD HOOK-UP CHART
REMOVE DIODE JUMPERS 1-6, 1-9, I-1l, I-I5, 2-6, 2-9, 2-Il, 2-I5, 4-8, 4-14, 6-9, 6-I, _ the output file. Verify that signal heads flash in 1080 [ o [en | g3l salss]selsr]sslsolsolsilsi]aux]aux]aux]auxaux]aux
6-15, 8-14, 9-1I. 9-15 and II-I5. ON = accordance with the signal plans. SWITCH NO. Sl | S2 | S3|S4 | S5 | S6
RF 2010  —— Program controller to Start Up in phases 2 and 6 green. el | 1 | 2 il sl aluals!lelsl7leliclalwlizlulilis
RP DISABLE NO.
o o o o o WD 1.0 SEC % Set power-up flash time to 0 seconds within the controller > 2 5 S
92% [:% 9% 10 g% Q% g% - 9% o 00% ,\% © m% ¢% m% N% A H — GY ENABLE = programming. The conflict monitor will govern startup PHASE 1 2 |pepl 3| 4 |rep| 2 | © |PeEp| 7 | 8 |pep|OLY[OLZ|SPARE| OL3 | OL4 |SPARE
f -0 ~0 ~0 -0 a>-Siabdie -0 -9 ~0 -9 - ~O 2 e e — ._—EEEUZE'&AR”Y% flash. Ensure STARTUP "“RED START” is set to O seconds. SIoNAL ol . *
® — ; 1 [22,23] NU | NU (41,42 D45 | Nu 6162 non | Nu (81,82 NU [ 1| NU | NU| 21| NU | NU
THEHCHEHE IHTHYE = SHoe o8~H o oF vB o — RF SSM . Enable Simultaneous Gap-Out feature for all phases. HEAD NO. P4z P62
“0 Au® A0 A® A0 n® A® A® A0 A® O A® N® A0 AN® O C— FYA COMPACT
«x2r~® @ @ 9 O 0 O o -— FYA 1-9 1 5. Program all timing information into phase banks 1. 2. RED 128 101 134 107
SERCY YRCY YOF YPOY YROY Y0 Y0 Y0 S0y S0 Y0 g 2 : ﬁ : : — FYA 3-10 > and 3 unless otherwise noted.
S " a p— FYA 5-11 *
; 92% ,:% 9% 9% ':% 2% Q% 1o Q% g% :% 9% m% ooo '\% w% m% =¥ FYA ?_12_) 6. Set phase bank 3 maximum |imit to 250 seconds for phases YELLOW 19 102 135 108
2 00 06 98 1 <@ 1@ < 0 <® <0 <0 1B <& +O +® <& + -_ o used. GREEN 130 103 136 129
%2 =
2 $% 'T\% $% Q% $% 'T\% $% ?% L-r% Q% (T\'% F% 8% ‘T% °-°% '-\% ‘P% VELLOV DISASLE % ) Crogrem phases | ond 8 for Bouble Rnfry. RED Al21 Al14
> 30 0 Z0 0 00 00 0n® 08 108 108 108 108 e 08 S VS 0180010 — O %g 8. Ensure start up flash phases are coordinated with flash ARROW
Y 0¥ ~? 0® 0¥ <« 0110020 < i .
5 0 & . ® & © o o ©O ©0® 00 ©® 0O ©W® ©O w8 W8 i35 540 s Eg < 9. Program Startup Ped Calls for phases 4 and 6. —
QL NE L ©OL SL OL o N o 10 YR O AR 8 O 0140 050 o — ) YLELLHC}\,"}G A123 AllB
2P NG A A AP e T e ey T T 5150060 .:I; ) 10. Set the Red Revert interval on the controller to 1 second. ARROW
—~® -9 —-9 —9 -9 - ca— | ||
g% ':% 9% 0 :% Q% g% 92% :% g% Q% Eo 9% g% :% 9% 0% 8}‘;8 8;8 — N 11. This cabinet and controller are part of the Durham GREEN | 127
=0 =8 26 20 =8 =8 =8 o8 o2& 48 o 20 ©b o 28 o o 0180090 TH g9 — Signal System.
| 258 585828 5858 -2 8 .8 2.0 2 o808 O 8 = N v 104 19
S S o S S® +® 58 8 7O -0 -0 ¢® ¢O & o [ W EQUIPMENT INFORMATION :
S | K‘ 106 121
COMPONENT SIDE . | 13 =
W 112 & CONTROLLER. e e vt e eeaennnn 2070E
NU = Not Used
REMOVE JUMPERS AS SHOWN I:I:Z CABINET e e eeeeeeeenoansas 332 W/ AUX
-:I.:I o SOFTWARE ¢ ¢ v v ettt ennnnn McCAIN 2033 % Denotes install load resistor. See load resistor
NOTES: 15— CABINET MOUNT..eoeeesns BASE installation detail this sheet.
1. Card is provided with all diode jumpers in place. Removal OQUTPUT FILE POSITIONS...18 WITH AUX FILE i ctorial of h . ) +ai | |
of any jumper allows its channels to run concurrently. B - DENOTES POSITION LOAD SWITCHES USED...... $1.52+55.56,58,59,511, * See pictorial of head wiring in defail below.
2. Ensure jumpers SEL2-SELS5 and SEL9 are present on the monitor board. OF SWITCH AUX S1.,AUX S4
S . ot Red Ercoie Te cotive o1 ol1 timee aur: | . PHASES USEDwvvvvernennnn. 1.2+4.4 PED+6.6 PED.8
. nsure a e nable 1S active art a4 imes during normal operation. OVERLAP T e *
4. Ensure conflict monitor communicates with 2070. OVERLAP 2.¢eeiieereeenns NOT USED
OVERLAP 3¢t iiiieennnnnnn 2+6 FYA SIGNAL WIRING DETAIL
OVERLAP 4...¢ciitiieennns NOT USED (wire signal heads as shown)
% See FYA PPLT Programming Detail on Sheet 2.
OL1 RED (A121) — OL3 RED (A114)
INPUT FILE POSITION LAYOUT @ @
OL1 YELLOW (A122) —————— OL3 YELLOW (A115)
(front view)
INPUT FILE CONNECTION & PROGRAMMING CHART OL1 GREEN (AL23) @ oL3 GREEN (ALLE) @
1 2 3 4 5 6 7 8 9 10 11 12 13 14
a\ PED PUSH LOOP INPUT |DETECTOR(PIN ATTRIBUTES NEMA | NOTE:
! , N | & | nor [PEPED) FS BUTTONS | TERMINAL |FILE POS.| NO. | NO. PHASE| INSTALL DC ISOLATORS 01 GREEN (127)—@ 21
FILE \ > Q | USED| oc 0C P41,P42 | TB8-5,6 2L 27 69| 2 4 PED| IN INPUT FILE SLOTS
o ) E E BSALATOR IS0 TR P61,P62 | TB8-7.9 113U 26 68| 2 6 PED| 112 AND [13.
I ] | </ ; ; $4PED |\ or | ST ' ' 11
T T DC USED DC . .
Pt /< \(/ ! U o ron DETECTOR ATTRIBUTES LEGEND:  INPUT FILE POSITION LEGEND: ]IZL
N\ T ; < 1-FULL TIME DELAY FILE J ‘
U -~ | ©o|emsicAr g 2-PED CALL SLOT 2
FILE <3 ? ? ||luwuseni Eve || 9 3-RESERVED LOWER
T E E _— E 4-COUNTING
J L C}g oW ENTJS:D&':JSED ¥ 5-EXTENSION
T T : T -
NI P 5 Y 6-TYPE 3 LOAD RESISTOR INSTALLATION DETAIL
AN - -
EX.: TA, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE 8-ALTERNATE (install resistor as shown below)
ST = STOP TIME
EVx = EMERGENCY VEHICLE PREEMPT ACCEPTABLE VALUES ?ES&?NAILYE({}LGC;W FIELD
SPECIAL DETECTOR NOTE VALUE (ohms) [ WATTAGE
1.5K - 1.9K 25W_ (m1in)
4 CHANNEL TOMAR OSP CARD Install a video detection system for vehicle detection. Perform 20K - JOK [1OW (mn)
INSERT CARD INTO SLOT J13 instal lation according to manufacturer’s directions and NCDOT
engineer-approved mounting locations to accomplish the detection AC-
TYPICAL TOMAR FIELD WIRE DETAIL schemes shown on the Signal Design Plans.
(input file, rear view)
FIELD ' CABINET
L J13 Electrical Detail - Temporary 3 - Sheet 1 of 2
! _—Channel 1
ch1 Tomor ‘;‘:(‘;: : D Input (EVB) A A L.s FOR. NC 55 (South Alston Avenue) SE.A.I.-,
"Tabie i | ‘/5_ Thout® (ukusED) at “\\:s\“ CAR 'él(/ “
1 ] repar n s . \\\ ............. ’//
EVB) e : . THIS ELECTRICAL DETAIL IS FOR Frepored Tn 1 Officas of SR 1926 (Angier Avenue) ggﬁ.;;;mssm@..{@g
ire wi I THE SIGNAL DESIGN: 05-1826T3 T AT
v.lr‘CIDIb:If.'e w;re with ; — - = :.. 022013 :; =
insulating tape | EQ Gnd DESIGNED: September 2014 Division 5 Durham County Durhan Z on RN
! SEALED: ©4/02/2015 PLAN DATE: November 2014  |ReviEwnBr: T, Joyce 3,,%4';'--{"!,qm§}§~;'2§§
' REVISED: N/A PREPARED BY: O, Strickland | RevIEwED Br: Sk %
REVISIONS INIT DATE  f—DocuSigned by: o
M C_. Rasw 4/2/2015
750~.creenneldewy.carner.~czrszsﬁ::::::::::::::::::::::::::::ﬁ:::_F12601E3§BEB434___ - SaTe
*************************************************************************** SIG. INVENTORY No.  05-1026T3
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OVERLAP [3] PROGRAMMING DETAIL

Program over lap as fol lows:
Main Menu — 4) OVERLAP

PRESS "+’ TWICE

OVERLAP [3]:
LOADSWITCH = 11

NOTE:

VEH SET 1 = 2+6
YELLOW CLEARANCE = 4.1
RED CLEARANCE = 2.1

END OF OVERLAP PROGRAMMING

FOR SIGNAL HEAD 21

1.

2.

3.

FYA PPLT PROGRAMMING
(SIGNAL HEAD 11)

Program Flashing Yellow Arrow phases as follows:
Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWwO
PPLT FYA = PHASE 1

Assign output pin for Flashing Yellow Arrow as follows:
Main Menu - 6) OUTPUTS - F) FYA PPLT
Phase 1 = 99

Redirect RED and YELLOW outputs for the
as fol lows:
Main Menu - ©6) OUTPUTS - 8) REDIRECT PHASE

left turn phases

I PROJECT REFERENCE NO.

SHEET NO.

| U-3308

Sig. 14.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1. Program EVB preempt as fol lows:
Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE
EVB Clear = 2
EVB Clearance Phases = 1,06
2. Program general preemption parameters as fol lows:
Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS
Min Time Before PE ForceOff = 1

3. Ped Clear Before Preempt is a pedestrian timing
parameter, and is programmed as fol lows:
Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING
PHASE 4 MIN FDW = 4
PHASE © MIN FDW = 4

Phase 1 RED = 97, Phase 1 YELLOW = 98

Program extend time on optical

detector units for 2.0 sec for EVB.

OVERLAP GREEN FLASH PROGRAMMING
FOR 3 SECTION FYA

The following will cause the overlap green outftputs fto flash,
are wired to the flashing yellow arrow. Program as fol lows:

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO
OLAP G FL =3

which

SPECIAL NOTES EV PREEMPT PROGRAMMING

Setting 'FYA DURING PREEMPT’ to 'Y’ eliminates yellow trap
when transitioning to preempt from adjacent through phase.
Main Menu - 9) UTILITIES - 9) MISC
FYA DURING PREEMPT (Y/N) =Y

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

Countdown Ped Signals are required to display timing only during
Ped Clearance Interval. Consult Ped Signal Module user’s manual
for instructions on selecting this feature.

MIN WALK DURING PREEMPTION
PROGRAMMING

To disable MIN WALK pedestrian timing during preemption,
program the controller as fol lows:
Main Menu — 9) UTILITIES - 5) CONFIGURATION
EXTRA TWO = 3

DESIGNED: September 2014
SEALED: ©4/02/2015
REVISED: N/A

THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: 05-1826T3

Electrical Detail - Temporary 3 - Sheet 2 of 2
ELECTRICAL AND PROGRAMMING
rosrammdel - NG 55 (South Alston Avenue) SEAL

a t \\\\\:s\ ¢ ARéI/,,’/

Prepared In the Offlces of: . SQN e //4;
SR 1926 (Angier Avenue) i§?§ﬁ”m$?éé
z § 0 SEA % =
o S % 022013 i =
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PHASING DIAGRAM DETECTION LEGEND

-9 DETECTED MOVEMENT

- UNDETECTED MOVEMENT (OVERLAP)

- — — UNSIGNALIZED MOVEMENT

<-— —=  PEDESTRIAN MOVEMENT

2033 EV PREEMPTION
FUNCTION SEégzDS

DELAY BEFORE PREEMPT 0
MIN. PED. CLEAR BEFORE PREEMPT *
MIN. GREEN BEFORE PREEMPT 1
CLEARANCE TIME %
PREEMPT EXTEND** 2.0

* See Timing Chart for Min Ped Clearance

** Program Timing on Optical Detector Unit

EV Preempt Phases

EvE Y
(@6)

TABLE OF OPERATION
PHASE

SIGNAL | 0 F

20| E|L

FACE flal VA

: B|S

:

21 £ | |-

22,23 | G|R|R|Y

4,42 |R|G|R|R

61,62 |G|R|G|Y

P61,P62 | W |{DW|DW[DRK

SIGNAL FACE I.D.

All Heads L.E.D.
* See Note 11
**% See Note 12

12// ,]2// 12//

12//

Omn©

(DERE®

2033 Sg;£kl££q$§Zggg/égNEROLLER
PHASE 02 04 06 OL3
MINIMUM  INITIAL * 10 SEC. 7 SEC. | 10 SEC. O  SEC.
VEHICLE EXTENSION * 3.0 SEC. |[2.0 SEC. |3.0 SEC. _
YELLOW CHANGE INT. 4.1 SEC. |3.0 SEC. |4.1 SEC. | 4.1 SEC.
RED CLEARANCE 1.7 SEC. [1.9 SEC. [1.7 SEC. |1.77 SEC.
MAXIMUM  LIMIT * 50 SeEc. | 35 Sec. | 50 SEC.
RECALL POSITION VEH. RECALL NONE VEH. RECALL
VEHICLE CALL MEMORY  |YELLOW LOCK NONE YELLOW LOCK
DOUBLE ENTRY OFF OFF OFF
WALK * - SEC. — SEC. 4  SEC.
FLASHING DON'T WALK — SEC. — SEC. 8 SEC.
MIN PED CLEARANCE —  SEC. - SEC. 4  SEC.
TYPE 3 LIMIT — SEC. — SEC. — SEC.
ALTERNATE EXTENSION — SEC. — SEC. — SEC.
ADD PER VEHICLE * — SEC. — SEC. — SEC.
MAXIMUM  INITIAL * — SEC. — SEC. — SEC.
MAXIMUM GAP* 3. OSEC. 2 . O SEC. 3. O SEC.
REDUCE 0.1 SEC EVERY * — SEC. — SEC. — SEC.
MINIMUM  GAP 3. OSEC. 2 . O SEC. 3. OSEC.

* 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.

21 22,25 81,82%
41,42
11k 61,62
16"
P41,P42% P6l,P62
P82Xk

2033 SOFTWARE w/ 2070 CONTROLLER
LOOP & DETECTOR UNIT INSTALLATION CHART
DETECTOR PROGRAMMING
INDUCTIVE LOOPS ATTRIBUTES © | STATUS
TIMING 1 2 3 4 5 6 7 8 8 o
DIST.FROM | _ [ © e 12 el |3la|el®|l]32]2
SIZE 2 | & |NEMA CARRY |~ 2E3/ 2|3 |2 |w|3|2|B |2k
LOOP NO. ) TURNS HgﬁR 212 | prase | DELAY o 3823 1k IHEE- Z| g
2A ox6 * 70 ¥[-] 2 - SEC| - SEC - |- |- - X |- IX|-]-1]-|%
2B 6x40 * 0 |k % = SEC - SEC] - |- |- - X =X - -] ¥
4A ox40 * 0 -1k A 10 SEC.| - SEC.| - | - |- |- | X |- [ X|-|-]|-|*
oA 6X6 * 70 -1k 6 - SEC| - SEC] - |- |- - X |- IX|-]-1]-|%¥
PEDESTRIAN DETECTION
Pol,P62 | N/A N/ A N/A |-[X] 6 - SECH - SEC. - [ X |- |-|-|-|-|-|-|-1|X
* Video Detection Zone
l% %
[i i
|
Sl &
_88 ’ ’LO>u.|
=5 <
LO ’ ’@Ln-
ONEN )
T wl ’8?6
C
<

E E

.zillllllll ® %

QU PUE PUE—
___+ 35 Mph +27 Grade
— - — — — —-R/W

-

e o o

@ N
B R/W

NC 55 (S, Alston Ave.)

PROJECT REFERENCE NO. SHEET NO.

U-3308 Sig. 15.0

2 Phase
Fully Actuated
W/ EV Preemption
(Durham Signal System)

NOTES

1. Refer to "Road Standard Drawings NCDOT" dated
January 2012, "Standard Specifications for
Roads and Structures” dated January 2012.

2. Do not program signal for late night

flashing operation unless otherwise directed

by the Engineer.

Set all detector units to presence mode.

Program all timing information into phase banks

1,2, and 3 unless otherwise noted.

5. Set phase bank 3 maximum limit to 250 seconds for
phases used.

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

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

8. This intersection features an optical preemption
system. Shown locations of optical detectors
are conceptual only.

9. Upon completion of Emergency Vehicle Preemption,
controller returns to normal operation.

W

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

11. Disconnect and bag signal head #11, #81, #82 and
pedestrian signal heads #P41 and #P42 during this
phase of construction.

12. Pedestrian signal head #P82 shall remain bagged and
disconnected during this phase of construction.

13. Contractor shall adjust video detection zones as
required.

LEGEND
PROPOSED EXISTING
O—» Traffic Signal Head o>
O—> Modified Signal Head N/A
— Sign —
? Pedestrian Signal Head ?
With Push Button & Sign
O— Signal Pole with Guy o—)
O=1, Signal Pole with Sidewalk Guy il
C— Inductive Loop Detector C__"O
> Controller & Cabinet o<
O Junction Box L
it 2-in Underground Conduit —-—-—-—-—
N/A Right of Way @ @————-
— Directional Arrow —
® "No Left Turn” (R3-2) @
"No Right Turn” (R3-1)
0 "Dual Turn Arrows” (R10-21)
w/ Flags (]
L] Work Area N/A
o Drums N/A
E Construction Easement N/A
PDE Permanent Drainage Easement N/A
rZZ-S\\ Barricades N/A
Direct Bury  -—=—=---—-—--
o Optical Detector o«
[ K Video Detector [ X
() Video Detection Area -

Signal Upgrade - Temporary Design 4 (TMP Phase II, Steps 7-12)

1025 Wade Avenue
"~ Raleigh, NC 27605
. Tel:919-789-9977

Fax:919-789-9591

License #: C-2197
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\\\ \ 000000003000(/ ///
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. RENAS AN
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NOTES | PROJECT REFERENCE NO. | SHEET No.
EDI MODEL 2018ECL-NC CONFLICT MONITOR —=x | U-3308 Sig. 15.1
ON OFF
PRQGRAMMING .DETAIL WD ENABLE% 1. To prevent “flash-conflict” problems. insert red flash
(remove jumpers and set switches as shown) program blocks for all unused vehicle load switches in SIGNAL HEAD HOOK-UP CHART
SW2 the output file. Verify that signal heads flash in R0 ax | aux T aux | 20x | aux | aux
L H . S1 | S2 | S3([S4|S5|S6|S7|S8 ]| 59 ]|S1o| Sl |S12
REMOVE DIODE JUMPERS 2-6, 2-1, 2-I5, 6-1l, 6-15 and II-I5. ON > accordance with the signal plans. Swﬂﬂ*N& Sl |'s2|s3|s4|s5|s6
. U
g; g?;gsuﬁ Program controller to Start Up in phases 2 and 6 green. coéeL | 1| 2 [ 13| 3|4 |4| 5|6 || 7 |8|6|9]w|17|n|12]18
o WD 1.0 SEC 2 Set power-up flash time to 0 seconds within the controller -
$% [:% ?% g% g% Q% g% F% 9% 0,‘% °.°% '.\% “P% ‘P% ‘.’% % % A H — GY ENABLE g programming. The conflict monitor will govern startup PHASE 1|2 pED 3 | 4 péD 5| 6 pED 718 pED OL1 | OLZ [SPARE| OL3 | OL4 |SPARE
t-a-Sat-Sat-4ied-Siab-4ias-diat-dheb-dieb-dhoh-dia)-die)-dias-dhab-dinb-die — I_—EEBﬂ PU;ARITY% flash. Ensure STARTUP “RED START” is set to O seconds. —— o
ca— quar . v ' y
9% 9% ':% 9% - 1.'% 9% S% T 9% 0.‘% 09% '.\% © l?% T% ‘P% — g:RF SSM —— Enable Simultaneous Gap-Out feature for all phases. HEAD No, | MU |22:23) U RO 4LAZ) T ] NUBLE2] pez | U ) NG TN NG R ) N
CO0 n® n® u® O A® A® Au® A0 A® A® A® N® A0 N® O C— B FYA COMPACT
~ p— | _ R 5. Program all timing information into phase banks 1., 2, RED 128 101 134
VL Nl o N 0 N YT R B —a O e [l___|-FYA 1-9 <
o o o T i ~d o4~ g =0 g <bd T Qtd nbd otd otd ¥ — Bl |-FyAa 3-10 > and 3 unless otherwise noted.
50,00 0. 0 0 0 ¢ 0.9 ¢ o ¢ 9o ¢ o — Py o 6. Set ph bank 3 maximum |imit to 250 nds for ph YELLOW 129 1oz 135
z 92% ,:% 9% 9% :% 9% Q% 1% Q% g% :% 9% m% w% '\% w% m% g FYA 7-12 ) . Set phase ba ax i mu imi o seconds for phases
ET JT Y= Y Y JR0r YO Y S S g S S g = oo used. GREEN 130 103 136
O = . .
3 $% '7\% $% Q% 9% .':% 9% Q% E% Q% u% :% 9% m% w% '\% w% ELLOW DISABLE — = ] — 7. Ensure s;cljr*rkup f!osh p:oses are coordinated with flash —
£ 838 8 28 0b bé 08 v Lbo H® 6O b Lbo 5@ H® H® b® o oo |:l§ program block assignments. ARROW All4
z ?% '7\% $% Q% ;% 9% '3% 9% = 1’% 9% Q% 0 9% 0‘% w% '\% 010050 mmmz W2 = Program Startup Ped Call for phase 6. VELLOW Al15
< 29 20 28 20 20 08 & o8 4O O O & 6O v® GO o® o6& 0120030 pE W15 3 : ARROW
5 0130 040  qummmt B Set the Red Revert interval on the controller to 1 second. TASHING
L NL ©L L I L OL o N 0 08 v M N —a O 0140 050 commm ™ . . YELLOW Al16
o ~fd o i oBd i B ~id 03 —0d 03 B 03 0 S —0d ofd @ 0150 O 6 O e I 10. This cabinet and controller are part of the Durham ARROW
~0 0 N0 0 0 N0 N0 RO RO OO ~O OO O O~ p— W |s -/ .
0 0160 070 uumm Signal System. GREEN
N N NN RSN RN N NE N S ao
=0 =@ =0 =0 =0 =0 =0 00 20 0 0 xO O & x® x® & 0180 090 == o —
| 2:2e2o8:2o808 22,22 .2.202.0 88 = m 4 19
B e S A Y o o o T T T T v T T T T 11 s
28 28 28 28 26 26 26 26 56 56 FE S8 FE T IR R —al EQUIPMENT INFORMATION K o
/_‘] COMPONENT SIDE W 13 =
H I 14 wn
CONTROLLER. e 2070E NU = Not Used
REM MPERS AS SH W)
EMOVE JU ERS AS SHOWN W |6 CABINET....ovvvennnnnnn 332 W/ AUX % See pictorial of head wiring in detail below.
NOTES | 17_} SOFTWARE ¢ vt vt et e e v ennns McCAIN 2033
1. Card is provided with all diode jumpers in place Removal e CABINET MOUNT..w.ow.owns BASE
. i i i i ] i .
of any jumper allows its channels to run concurrently. B = DENOTES POSITION OQUTPUT FILE POSITIONS...18 WITH AUX FILE
OF SWITCH LOAD SWITCHES USED...... S2+5S5+S8,S9,AUX SA4
2. Ensure jumpers SEL2-SELS5 and SEL9 are present on the monitor board. PHASES USED . v v v o v v e enens 2,4,6+.6 PED
3. Ensure that Red Enable is active at all times during normal operation. OVERLAP 1.t eeteeeoeenas NOT USED FYA SIGNAL WIRING DETAIL
4. Ensure conflict monitor communicates with 2070. OVERLAP 2............... NOT USED (wire signal heads as shown)
OVERLAP 3. ¢t eteeereenns 2+6
OVERLAP 4. ..¢cteeeteenns NOT USED
OL3 RED (A114)
OL3 YELLOW (A115) (:::>
INPUT FILE POSITION LAYOUT 3 cREEN Bl ©
(front view) INPUT FILE CONNECTION & PROGRAMMING CHART
1 2 3 4 o) 6 7 8 9 10 11 12 13 14 PED PUSH LOOP INPUT |DETECTOR|PIN ATTRIBUTES NEMA 21
X BUTTONS [TERMINAL |FILE P0OS.| NO. NO. PHASE| NOTE:
J ) <;:>Y;§\ o PEPED FS PELP62 | TB8-7,9 | 113U 26 |68 2 6 PED| INSTALL DC ISOLATORS
FILE ! \ T T T ]SOEETOR ISOEETOR IN INPUT FILE SLOT I13.
"I" - <z 5 5 5 NOT ST DETECTOR ATTRIBUTES LEGEND: INPUT FILE POSITION LEGEND: JZ2L
P P P
- ///<~k;/“/ I I y |USED| oc 1-FULL TIME DELAY FILE J COUNTDOWN PEDESTRIAN SIGNAL OPERATION
o~ \ 2-PED CALL L
\_- s s CH. 3 | CH. 1 s 3-RESERVED LOWER Countdown Ped Signals are required to display timing only during
FILE U 0 0 UNUSED! EVE 0 4-COUNTING Ped Clearance Interval. Consult Ped Signal Module user’s manual
<:j> - . S-EXTENSION for instructions on selecting this feature.
"J" <;j G £ llcH.4icH. 2]| & 6-TYPE 3
L > P P ; P 7-CALLING
N \ \ $ $ UNUSEDEUNUSED $ 8-ALTERNATE
AN e
EX.:TA,ZA,ETC.= LOOP NO.’S FS = FLASH SENSE
ST = STOP TIME
EVx = EMERGENCY VEHICLE PREEMPT

t

4 CHANNEL TOMAR OSP CARD
INSERT CARD INTO SLOT J13

TYPICAL TOMAR FIELD WIRE DETAIL

FIELD
Yel low
Ch.1 Tomar
Detector Orange
Cable
(EvB)
Blue/Bare

wrop baore wire with
insulating tape

(input file, rear view)

CABINET
J13

Channel

“D

E
“J

Channel

K

EQ Gnd

1

Input (EVB)

2

Input (UNUSED)

SPECIAL DETECTOR NOTE

Install a video detection system for vehicle detection. Perform
instal lation according to manufacturer’'s directions and NCDOT
engineer—approved mounting locations to accomplish the detection
schemes shown on the Signal Design Plans.
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OVERLAP [3] PROGRAMMING DETAIL

Program over laps as follows:
Main Menu - 4) OVERLAP

PRESS "+’ TWICE

OVERLAP [3]:

LOADSWITCH = 11 NOTE: FOR SIGNAL HEAD 21

VEH SET 1 2+6
YELLOW CLEARANCE 4.1
RED CLEARANCE = 1.7

END OF OVERLAP PROGRAMMING

I PROJECT REFERENCE NO. SHEET NO.

U-3308 Sig. 15.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1. Program EVB preempt as fol lows:
Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

EVB Clear = 2
EVB Clearance Phases = 6

2. Program general preemption parameters as fol lows:
Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

Min Time Before PE ForceOff = 1

3. Ped Clear Before Preempt is a pedestrian timing

parameter .

and is programmed as follows:

Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

PHASE 6 MIN FDW = 4

Program extend time on optical detector units for 2.0 sec for EVB.

OVERLAP GREEN FLASH PROGRAMMING
FOR 3 SECTION FYA

The following will cause the overlap green outputs to flash,
are wired to the flashing yellow arrow. Program as fol lows:

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO
OLAP G FL =3

which

MIN WALK DURING PREEMPTION

PROGRAMMING

To disable MIN WALK pedestrian timing during preemption,
program the controller as fol lows:
Main Menu - 9) UTILITIES - 5) CONFIGURATION

EXTRA TWO = 3

Electrical Detail - Temporary 4 - Sheet 2 of 2
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DocuSign Envelope ID: FSE8C51A-D15C-4765-AFB2-438499CD7BB3

PROJECT REFERENCE NO. SHEET NO.
U-3308 Sig. 15.5
TABLE OF OPERATION 2033 SOFTWARE w/ 2070 CONTROLLER 3 Phase
EV Preempt Phases oASE LOOP & DETECTOR UNIT INSTALLATION CHART Fully Actuate.d
SIGNAL |0 | 0|0 F DETECTOR PROGRAMMING W/ EV Preemption
. E INDUCTIVE LOOPS '
L ATTRIBUTES ¢ | STATUS
i FacE |+ |4 K TMING [T TS T e LT To 8 1. (Durham Signal System)
' 6|68 DIST. FROM | _ | 2 : 2 le|o|5]-|2|2 aF:
) H oop NO. | E | qurns | stomr | B é NEMA DELAY | CARRY §§E§ = 3|z2|e|2|%2 E 7|2
B4+8 11 (__5_ <R |~ |t (1) (#1) Z|% PHASE (STRETCH) §°g 2|0 £l " S = w NOTES
(E@leiB) Y o1 R |- " a0 | x o Ik 1|15 SEG| = SEC - |- |- |- XX -] % 1. Refer to "Road Standard Drawings NCDOT" dated
s 6 - SEG| - SEC - |- - - X - X - -]k January 2012, "Standard Specifications for
22,25 RIGIRIR]Y oA %6 % 0 I%l-1 2 el - sl oo eI T T Roads and Structures” dated January 2012.
41,42 RIR|G|IR|IR = 2. Do not program signal for late night
61.62 slolrloly 2B 6x40 * 0 [x|-] 2 L) I % el el 1 I el el el flashing operation unless otherwise directed
’ 41 ox40 * 0 *[-| 4 10 SEC| = SEC| - | = [ = [~ [ X |- [X|-]-|-|* by the Engineer.
8,82 |RIR|G|RIR 6h | 6x6 | * | 10 |¥|-] 6 | - osec| - st - |- -] x |- x]-]-]-]% 3. Phase 1 may be lagged.
P41,P42  |DW|DW| W |DW DRK 8A | 6x40 | % 0 Ixl-1 8 110 secl - sl - - - - Ix - IxT-T-1-1% 4. Reposition signal heads #11, #21, #22, #23, #61,
#62 and optical detector #10.
761,762 W | W |DW/ DWIDRK PEDESTRIAN DETECTION 5. Set all detector units to presence mode.
P81,P82 |DW|{DW| W [DW DRK PALP42 | N/A | N/A | N/A |- 1X| 4 | - SEG| - SEG) - [ X |- )= -]~~~ |X 6. Program all timing information into phase banks
Pol,Po2 | N/A N/A N/A [X|-| 6 = SEC, - SEC - [ X |- |-~ |-~ |- |X]|-~- 1,2, and 3 unless otherwise noted.
P81,P82 | N/A N/A | N/A |-|X| 8 S o AR ot AN 12 N N I [ I O I R 7. Set phase bank 3 maximum limit to 250 seconds for
% Vid Deteoti 7 phases used.
PHASING DIAGRAM DETECTION LEGEND |}aec vetection cone 8. Omit "WALK" and flashing "DON'T WALK" with no pedestrian
<—®  DETECTED MOVEMENT calls.
9. Program pedestrian heads to countdown the flashing
- UNDETECTED MOVEMENT (OVERLAP) STIGNAL FACE I.D "Don't Walk" time.
- UNSIGNALIZED MOVEMENT AL 10. This intersection features an optical preemption
< — —>=  PEDESTRIAN MOVEMENT A'%' SHGGCILS TL.E1.4D. system. Shown locations of optical detectors
ee Note
are conceptual only.
11. Upon completion of Emergency Vehicle Preemption,
@ @ @ 6" controller returns to normal operation.
. 12. Maximum times shown in timing chart are for free-run
@ ) @ 12" @ 12" P41 PAo% operation only. Coordinated signal system timing
12 P61 6o values supersede these values.
2033 EV PREEMPTION @ @ @ P81 o [ - 13. Pedestrian pedestals are conceptual and shown for
P82¥k 3 ~ reference only. See sheets P1-P3 for pushbutton
e @ 21 22,23 e ©>u location details.
FUNCTION (SECONDS) 41,42 © o = i
’ o, = 14. Reconnect and unbag signal head #11, #81, #82 and
DELAY BEFORE PREEMPT 0 [k 8611862§|é B %.g pedestrian signal heads #P41, #P42 and #P82 during
MIN. PED. CLEAR BEFORE PREEMPT * ’ ' C this phase of construction.
MIN. GREEN BEFORE PREEMPT 1 = 15. Contractor shall adjust video detection zones as
required.
CLEARANCE TIME 2
g” PREEMPT EXTEND** 2.0 E E
g * See Timing Chart for Min Ped Clearance R/W—————NC—S—S Q Alston Ave.) /PUE,/
CT) ** Program Timing on Optical Detector Unit e T T e T — — AF PE)_MRI’W___"‘% _GI"_%(;W
: -
o LEGEND
5 - - _ _ 20 oS L L PROPOSED EXISTING
2 ® . ehD —— O— Traffic Signal Head o>
. * . . . o o> Modified Signal Head N/A
= — Sign —
= Pedestrian Signal Head
= N - === With Push Buftton & Sign
: _* ‘L | - O— Signal Pole with Guy o—)
5 R/W T T T ST T T e - Cgprer L | C J, Signal Pole with Sidewalk Guy o <
: p ) Direct Bury NC 55 (5. Alston Aveny /W C— > Inductive Loop Detector  C—"—"23
9 | . > Controller & Cabinet R
; 8’1 | <WAL> s ’81 O Junction Box n
% <>["' ,’,l ]”’ /5! —em 2-in Underground Conduit —-—-—-—-—
% TIMING CHART (]L)”, ,l; ’,’I’N\j N/ A .Righfr of Wgay @ ————-
£ 2033 SOFTWARE w/2070 CONTROLLER 6” ,’f /”/ ] — Directional Arrow —
s PHASE 2l 02 04 e 28 <C[’,’ l] ]’u R & Type | Pushbutton Post 2
§ MINIMUM INITIAL * 7 SEC. | 10 SEC. 7 SEC. | 10 SEC. 7  SEC. ;,[ ,”’ ,F’C L] Work Area N/A
S VEHICLE EXTENSION * 2.0 SEC. |3.0 SEC. [2.0 SEC. |3.0 SEC. |2.0 SEC. g”nﬁ ”l”% ® Drums N/A
2 YELLOW CHANGE INT. 3.0 SEC. |4.1 SEC. |3.4 SEC. |4.1 SEC. |4.1 SEC. ;,,’ ], ’,’l’m E Construction basement N7A
8 RED CLEARANCE 2.8 SEC. |2.1 SEC. (2.0 SEC. |2.1 SEC. |1.3 SEC. . IH ’,’M — PDE Permanent Dro'moge tasement N7A
5 MAXIMUM  LIMIT * 15 sec. | 50 sec. | 35 sec. | 50 SEc. | 35 SEC. /,’ ’L.l ’l FZZNNN R.Bo.rdr |Ccoddes.T N7
“ ; s 1g1 ondurt o mmm————-
;3 RECALL POSITION NONE VEH. RECALL NONE VEH. RECALL NONE § § o 0 Tigcol Detector o<
2 VEHICLE CALL MEMORY NONE  [YELLOW LOCK| NONE  |YELLOW LOCK|  NONE K] Video Detector <
= DOUBLE ENTRY ort ot ON or oN ) Video Detection Area (R
% WALK * — SEC. — SEC. 4 SEC. 4 SEC. 4  SEC.
2 FLASHING DON'T WALK —  SEC. — SEC. 17 SEC. 8 SEC. 16 SEC.
o MIN PED CLEARANCE —  SEC. — SEC. 9 sEc. 4 sec. 8 SsEC. : ;
N —r s g e Signal Upgrade - Temporary Design 5 (TMP Phase 2, Steps 7-12)
Q Prepared for the Offices of: SEAL
-~ ALTERNATE EXTENSION — SEC. —  SEC. —  SEC. —  SEC. —  SEC.
3 ADD PER VEHICLE * —  SEC. —  SEC. —  SEC. —  SEC. —  SEC. NC 55 (South Alston Avenue) y\CARO
8 MAXIMUM  INITIAL * —  SEC. —  SEC. —  SEC. —  SEC. —  SEC. at ;‘é&ig\;ggg;;;fjfy;’@
% MAXIMUM  GAP* 2.0sEC. | 3.0sec. | 2.0sec. | 3.0SEc. | 2.OSEC. SR 1926 (Angier Avenue) T g <y
= REDUCE 0.1 SEC EVERY * — SEC. — SEC. — SEC. — SEC. — SEC. Division 5 Durham County Durham (;ﬂ 28430@ G
= 2 0l /’/’()\°°o<<\ K S
5 MINIMUM  GAP 2.0SEC. | 3.0SEC. | 2.0sEC. | 3.0sec. | 2.0SEC. (: 1095 Wade Avenue % g PLAN DATE:  March 2015 REVIEWED Bv: ) Hochanadel @”‘;'“i\\}@?
:é * These values may be field adjusted. Do not adjust Min Green and Extension times for phases 2 and 6 lower than what is ‘ Raleigh1 NC 27605 [720 V-Creentield PkWy’GZE:fg’NC 2r529) PREPARED BY: C Lawson REVIEWED B ///"’//«Df.,l—.{,(?\(\)\\“\\\\
a shown. Min Green for all other phases should not be lower than 4 seconds. C - Tel:919-789-9977 0 40 REVISTONS INIT. DATE %j“;im, 4/02/15
Zgs Fax:919-789-9591 . A AR SE '
QL2 ENGINEERING & CONSTRUCTION - _ — e \ " ozsiozarescise. DATE
ex° License #: C-2197 172401 [ SIG. INVENTORY NO.  05-1026T5
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I PROJECT REFERENCE NO. SHEET NO.
EDI_MODEL 2018ECL-NC CONFLICT MONITOR NOTES [ vsas [sig 150
ON OFF
PRQGRAMMING .DETAIL W ENABLE% 1. To prevent “flash-conflict” problems. insert red flash
(remove jumpers and set switches as shown) " program blocks for all unused vehicle load switches in SIGNAL HEAD HOOK-UP CHART
REMOVE DIODE JUMPERS I-6, I-9, I-Il, I-I5, 2-6, 2-9, 2-II, 2-15, 4-8, 4-14, 4-16, 6-9, _ the output file. Verify that signal heads flash in 080 [ o Taolaalaalss sl sr|salsalsiolsit|siz|aux|aux]auxauxaux|aux
6-I. 6-15. 8-14. 8-16. 9-II. 9-15. 1-15 and 14-16 ON = accordance with the signal plans. SWITCH NO. Sl | S2 | S3|S4 | S5 | S6
g; g?;gBLh Program controller to Start Up in phases 2 and 6 green. CH%E)HEL il 2llaslalualslelslz7lelwloliglizluliz!is
o o o o o WD 1.0 SEC % Set power-up flash time to 0 seconds within the controller - > 2 5 S
92% [:% 9% 10 z% Q% g% = 9% o 00% ,\% © m% ¢% m% N% A H — GY ENABLE = programming. The conflict monitor will govern startup PHASE 1| 2 |pep| 3| 4 |pep| O | © |PEp| 7 | 8 |pep|OL! |OL2|SPARE] OL3 | OL4 |SPARE
f ~® ~® 0 0 -9 -9 - ~O ~® ~O -9 - ~O ~$ -9 -9 - — ._—EEEUZE'&AR”Y% flash. Ensure STARTUP “RED START” is set to 0O seconds. — > o oL | X
® — 1 [22,23] NU | NU (41,42 D45 | Nu 6162 non | Nu (81,82 B8kl 1| Nu | NU | 21| NU | NU
:% 9% '3% 9% = 1,'% 9% ‘ﬁ% = 9% T 0,0% ',\% © tp% T% f?% c— RF SSM —— Enable Simultaneous Gap-Out feature for all phases. HEAD NO. P4z P62 P82
—~0® n® A0 A® A0 VO VO A® A0 N® N0 N® N® N0 N® O C— FYA COMPACT o ) . .
0 N Y - . | | | | | [} [}
o2 2.2 . 2 5 pr— FYA 1-9 1 5. Program all timing information into phase banks 1. 2 RED 128 101 134 187
o oF & 0F Y0 Y0 Y0 i T - i o) g 2 : ﬁ : : — FYA 3-10 > and 3 unless otherwise noted.
< =9 = — - *
> oo% ,\% m% w% ,\% o° m% <O m% N% %O% % O % % % — Eiﬁ ?_:;_) 6. Set phase bank 3 maximum |imit to 250 seconds for phases YELLOW 19 102 135 108
308 08 08 18 16 10 18 10 16 18 I8 18 16 10 ik kT = oo used. REEN 130 103 136 109
%2 =
Q $% 'T\% : Q% $% 'T\% $% ?% L-r% Q% (T\'% F% 8% ‘T% °-°% '-\% ‘P% LT % .l croarom pnoses 4 and § for Double EnTry. RED A121 All4
> J0 0 J0 J0 00 100 00 0O 00 0O VO VO VO O O VO VO (1§00 10 i %g 8. Ensure start up flash phases are coordinated with flash ARROW
ddddad o ad o dC La e S Ol
od obd otd atd o td id id i o o d eid Rhd e o Shd g - obd n z » ARRD
T 20 20 20 20 70 08 08 08 WO WO WO WO ©O ©® ©O & & fin o, =i W ]5 o 9. Program Startup Ped Calls for phases 4. 6. and 8. !
Y o®n® o0 <2 2. 2 2 2 2 2. 2 2 0140 050 e = LM 6 FLASHING A123 AllB
© g g atd atd abid o id =g ~id ~id ~=id ~0d =0d =0 =0 =0 gt g — . Se e Red Revert interval on the controller to 1 second.
B = Iy = iy = Iy =Ry = Iy ol o D50 080 — 10. Set the Red Revert int | th troller to 1 d ARROW
~0 N0 0 0 0 N0 N0 0 0 N0 O O O O O ~NO ~ 0180 070 p— s -/ ) ) P,
92% ,T\% $% $o $% 2% (7\'% 2% :% 9o 9% :o Q% g% :% 9% w% 0176 080 e— N 1. Tr.ns cabinet and controller are part of the Durham crrow | 127
=8 =8 =8 20 =8 =8 =8 8 38 0 o8 0 ¥® @ & o6 ©6 0180090 T g — >ignal System.
MEEEEEEEERREEEEE R R = v
S S S S 9@ 8 -® ¢® 7O -0 5@ 8 O o [ EQUIPMENT INFORMATION <
S | K‘ 106 121 112
1 =
COMPONENT SIDE -, CONTROLLER: ¢+ v veveennns 2070E
REMOVE JUMPERS AS SHOWN W |5 CABINET .o eveeerennennnnn 332 W/ AUX NU = Not Used
E 1? SOFTWARE ¢ ¢ v v ettt ennnnn McCAIN 2033 % Denotes install load resistor. See load resistor
NOTES: 15— CABINET MOUNT..eoeeesns BASE installation detail this sheet.
1. Card is provided with all diode jumpers in place. Removal OQUTPUT FILE POSITIONS...18 WITH AUX FILE . . . ) )
. . S 1 | of head det | bel .
of any jumper allows its channels to run concurrently. B - DENOTES POSITION LOAD SWITCHES USED...... S1+452+455+56+584+59,511,512, k See pictorial of heod wiring in detail below
2. Ensure jumpers SEL2-SELS5 and SEL9 are present on the monitor board. OF SWITCH AUX S1.,AUX S4
, , , _ , PHASES USED++vvernnennn. 1.2+4.4 PED+6,6 PED.8.8 PED
3. Ensure that Red Enable is active at all times during normal operation. OVERLAP 1w veeoe e, *
4. Ensure conflict monitor communicates with 2070. OVERLAP 2. e et ieeteeonens NOT USED
OVERLAP 3. iiiiiiereeennn. 2+6 FYA SIGNAL WIRING DETAIL
OVERLAP 4. ..t eieeennns NOT USED (wire signal heads as shown)
% See FYA PPLT Programming Detail on Sheet 2.
OL1 RED (A121) — OL3 RED (Al14)
INPUT FILE POSITION LAYOUT OL1 YELLOW (A122)—@ OL3 YELLOW (A115) @
(front view) INPUT FILE CONNECTION & PROGRAMMING CHART
1 2 3 4 5 6 7 8 9 10 11 12 13 14 PED PUSH LOOP INPUT |DETECTOR|(PIN ATTRIBUTES NEMA OL1 GREEN (A123)—@ OL3 GREEN (All6) @
\ BUTTONS |TERMINAL [FILE POS.| NO. |NO. PHASE| NOTE:
J ) \NA S | \or |P6PED| Fs P41,P42 | TB8-5,6 112L 27 69| 2 4 PED| INSTALL DC ISOLATORS @1 GREEN (127)—@ 21
FILE > Q2 |USED| oc 0C P61,P62 | TB8-7,9 113U 26 68| 2 6 PED| IN INPUT FILE SLOTS
- 1S0LATORI50LATOR P81,P82 | TB8-8,9 113L 28 70| 2 8 PED| [12 AND [13
aE ] | (/ E E @4 PED|@SPED| ST . : ' 11
T T DC DC DC : :
P /< \(/ ) U s rorlisoSrorlisoSron DETECTOR ATTRIBUTES LEGEND:  INPUT FILE POSITION LEGEND ]IZL
N\ T ; < 1-FULL TIME DELAY FILE J ‘
U - co| oo |[eresicHa] E 2-PED CALL SLOT 2
FILE <3 2 2 |lunuseo; Eve || 9 3-RESERVED LOWER
T E E _— E 4-COUNTING
J L C}g ol E ENTJS:D&':JSED v 5-EXTENSION
T T : T -
NI P 5 Y 6-TYPE 3 LOAD RESISTOR INSTALLATION DETAIL
AN - -
EX.: TA, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE 8-ALTERNATE (install resistor as shown below)
ST = STOP TIME
EVx = EMERGENCY VEHICLE PREEMPT ACCEPTABLE VALUES ?ES&?NAILYE({}LGC;W FIELD
% SPECIAL DETECTOR NOTE VALUE {obms) | WATTAGE
a - a mln
4 CHANNEL TOMAR OSP CARD Install g video detection system for vehicle detection. Perform 2BK - 30K 11AW (mn)
INSERT CARD INTO SLOT J13 instal lation according to manufacturer’s directions and NCDOT
engineer-approved mounting locations to accomplish the detection AC-
TYPICAL TOMAR FIELD WIRE DETAIL schemes shown on the Signal Design Plans.
(input file, rear view)
FIELD ' CABINET
L J13 Electrical Detail - Temporary 5 - Sheet 1 of 2
Yellow ! P ‘ngSQegE\‘,B, ELECTRICAL AND PROGRAMMING NC 55 (South Alston Avenue) SEAL
Ch.1 Tomar - DETAILS FOR: Wiy,
"Tabie e : ‘/5_ Thout® (ukusED) at \‘\\\15\\ CAR él(/ .
EVB) e : . THIS ELECTRICAL DETAIL IS FOR Frepored Tn e OfFicas of: SR 1926 (Angier Avenue) S
s bare wire witn ! THE SIGNAL DESIGN: 05-1026T5 S A
insuloting tape | EQ Gnd DESIGNED: March 2015 Division 5 Durham County Durhanm :;0 022013 i
; SEALED: ©4/02/2015 PLAN DATE: March 2015 REVIEWED BY: T. Joyce 2,//%4';--.{73%.‘3?%\@0\5
! REVISED: N/A PREPARED BY: (., Strickland REVIEWED BY: ,,"'%\,...m‘\\“\\\
REVISIONS INIT DATE  b—Docusigned by:
Jjw%e, C. Raswn  4/2/2015
750 N.Gresnfleld Pewy.GaroerNC 27529 | e e - SaTe
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OVERLAP [3] PROGRAMMING DETAIL

Program over lap as fol lows:
Main Menu — 4) OVERLAP

PRESS "+’ TWICE

OVERLAP [3]:
LOADSWITCH = 11
VEH SET 1 2+6
YELLOW CLEARANCE = 4.1
RED CLEARANCE = 2.1

NOTE:

END OF OVERLAP PROGRAMMING

FOR SIGNAL HEAD 21

1.

2.

3.

I PROJECT REFERENCE NO.

SHEET NO.

OVERLAP GREEN FLASH PROGRAMMING
FOR 3 SECTION FYA

The following will cause the overlap green outftputs fto flash,
are wired to the flashing yellow arrow. Program as fol lows:

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO
OLAP G FL =3

which

| U-3308 Sig. 15.7
EMERGENCY VEHICLE PREEMPTION PROGRAMMING
1. Program EVB preempt as fol lows:
FYA PPLT PROGRAMMING Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE
(SIGNAL HEAD 11) EVB Clear = 2
EVB Clearance Phases = 1,06
Program Flashing Yellow Arrow phases as fol lows: 2. Program general preemption parameters as fol lows:
Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TwO Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS
PPLT FYA = PHASE 1 Min Time Before PE ForceOff = 1
Assign output pin for Flashing Yellow Arrow as fol lows: 3. Ped Clear Before Preempt is a pedestrian timing
Main Menu - 6) OUTPUTS - F) FYA PPLT parameter. and is programmed as fol lows:
Phase 1 = 99 Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING
PHASE 4 MIN FDW = 9
Redirect RED and YELLOW outputs for the left turn phases PHASE 6 MIN FDW = 4
as fol lows: PHASE 8 MIN FDW = 8
Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE
Phase 1 RED = 97, Phase 1 YELLOW = 98
Program extend time on optical detector units for 2.0 sec for EVB.
SPECIAL NOTES EV PREEMPT PROGRAMMING
Setting ‘FYA DURING PREEMPT’ to 'Y’ eliminates yellow trap
when transitioning to preempt from adjacent through phase.
Main Menu - 9) UTILITIES - 9) MISC
FYA DURING PREEMPT (Y/N) =Y
COUNTDOWN PEDESTRIAN SIGNAL OPERATION
Countdown Ped Signals are required to display timing only during
Ped Clearance Interval. Consult Ped Signal Module user’s manual
for instructions on selecting this feature. MIN WALK DURING PREEMPTION
PROGRAMMING
To disable MIN WALK pedestrian timing during preemption,
program the controller as fol lows:
Main Menu - 9) UTILITIES - 5) CONFIGURATION
EXTRA TWO = 3
Electrical Detail - Temporary 5 - Sheet 2 of 2
FLECTRICAL AN PROSEMIING T NC 55 (South Alston Avenue) SEAL
S , orfi of at \\\\\:s\\ CAR'éI”,’/
repared In the ces of : ' SO et T, f;
THIS ELECTRICAL DETAIL IS FOR i SR 1926 (Angler‘ Avenue) 5\‘§Q}.@msm¢:{%¢$
THE SIGNAL DESIGN: @5-1926T5 SR B
DESIGNED: March 2015 Division 5 Durham County Durhanm ::@ ...-"%::
SEALED: 04/02/2015 PLAN DATE: March 2015 REVIEWED BY: T. Joyce 2,//%;-.{/y.gm§f§--;'2\§$$
REVISED: N/A PREPARED BY: . Strickland REVIEWED BY: ,,,Ilﬁé\lllll\\“\% \‘
REVISIONS INIT. DATE  }—DocuSigned by:
A C. Braswn
750 WGrosofios Pruy,carna e 27529 | 11T A e
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DocuSign Envelope |ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

PROJECT REFERENCE NO. SHEET NO.
U-3308 Sig. 16.0
TABLE OF OPERATION 2033 SOFTWARE w/ 2070 CONTROLLER
EV Preempt Phases S LOOP & DETECTOR UNIT INSTALLATION CHART 3 Phase
11214 L ATTRIBUTES ¢ | sTATUS :
FACE ||| x| A TIMING 8 B A B - W/ EV Preemption
61618 DIST. FROM 0 E - S| 3] -|elE 3 | Z :
H oop No. | >F | urns | store | 2|2 PiEMA DELAY | CARRY %EEé 122|828 E z|2 (Durham Slgnal SyStem)
11 — | [R|[—]= (F1) () | 7| B[P sweron) 38187 2| S | E| 5|35 |8| 7|8
Eve Y F|F F 1| 15 SEG| = SEC| - |- - |- X |- X -] X]-
(01+6) 2N b ol ol kd il i 1A | x40 | 242 0 PX|\- e e T e T I e T o T Tl
o2l |RIBIRIRLY 20 | 6x6 | 4 0 [X|-] 2 AT X |- | X X NOTES
X - - SEG| - NI I e - - |- -
41 R|R||R|-R o5 ; 1. Refer to "Road Standard Drawings NCDOT" dated
X6 4 70 X|-| 2 - SEC] - SEC, - |- X - X |- - X |- " . .
42.43 RIRIGIRIR January 2012, "Standard Specifications for
SEE 2C 6x40 |2-4-2] O |X]-| 2 e ) I M M M S e S e I B O Roads and Structures” dated January 2012.
NOTE 6,62 |GJGIRIC|Y an | ex40 [2-4-2] o [x[-| a | 3 sec] - sec|-[-[-]-[x[-1x]-1-1x]- 2. Do not program signal for late night
1 () 81 <RL<RL<§— ~R-|=R- 4B 6x40 | 2-4-2 0 X1-1 4 110 SEC| - SEC| - | - [-|-|IXx|-1[Xx|-1-Ix]|- flashing operation unless otherwise directed
_ _ _ T _ - _ by the Engineer.
82,83 RIR|G|IR|R 6A bXxb 4 0 |X 6 SEC. SEC. X X X
3. Phase 1 may be lagged.
P41,P42 |DW|DW| W |DW[DRK 8A 6x40 | 2-4-2| 0 [X|-| 8 | 3 SEG| - SEG| - |- |- |- | X |- [X]|-]-|X]- 5. Program all timing information into phase banks
8B ox40 | 2-4-2 0 X{=| 8 | 10 SEC.| - SEC| - |- |- |- [X |- |X|-|-|X]~- 1,2, and 3 unless otherwise noted.
Pol,Pe2 W | W |OW] DWDRK PEDESTRIAN DETECTION 6. Set phase bank 3 maximum limit to 250 seconds for
PHASING DIAGRAM DETECTION LEGEND P81,P82 |DW|DW| W |DWDRK phases used.
<—@® DETECTED MOVEMENT Pelpez| N/A | NZA | N/A X|-| 2 | = SEG) = SEGI - J X g f- ||| |X 7. Omit "WALK" and flashing "DON'T WALK" with no pedestrian
PAL,P42 | N/A | N/A | N/A [x|-] 4 | - skl - oseel - [ x - - - L= ]-1-1- X calls.
- UNDETECTED MOVEMENT (OVERLAP) . .
- UNSIGNALIZED MOVEMENT Pol,P62 | N/A | N/A | N/A |X|-| 6 | - SEC| = SEC| - [ X |~ |~ |~ |~ |~ |~ |~ |~ |X 8. Program pedestrian heads to countdown the flashing
. EDESTRIAN MOVEMENT SIGNAL FACE I.D. PBLPB2 | N/A | N/A | N/A |X|-| 8 | - se¢| - sec| - |X |- |- |- |-|-|-|-|-|x "Don't Walk" time.
9. This intersection features an optical preemption
Al'l Heads L.E.D. system. Shown locations of optical detectors
are conceptual only.
@ @ @ — 10. Upon completion of Emergency Vehicle Preemption,
) e’ 0% = controller returns to normal operation.
" " — x e 11. Maximum times shown in timing chart are for free-run
12 @ 12 Iy g
2033 EV PREEMPTION @ 12" @ P21,P22 E’ ’G>) operation only. Coordinated signal system timing
ay @ @ @ P41.P4? O’ | = values supersede these values.
FUNCTION (SECONDS) P61,P62 B | 5 12. Pedestrian pedestals are conceptual and shown for
DELAY BEFORE PREEMPT 0 @ 21 22,23 P81,PR82 I ” , -f-? r‘efer‘?nce OnlY. See sheets P1-P3 for pushbutton
MIN. PED. CLEAR BEFORE PREEMPT * Al 42’43 é(L k} ’\<_,[ location details.
11 81 61,62 i
MIN. GREEN BEFORE PREEMPT 1 82 83 Metal Pole #5 ﬁ’ R I(aﬁ
CLEARANCE TIME 2 g’ree .’IS-?-?—C'II?-?—/DIGL%I?Tm E’ |o
a. ~ - - 0
PREEMPT EXTEND** 2.0 , |
52 +/— Li'. (\J/ v Arm "B" M
% See Timing Chart for Min Ped Clearance / PROPOSED EXISTING
c ** Program Timing on Optical Detector Unit P6 . \t\ P62
g R/W— — — — __ NC_55 (S. Alston Ave.) pgp Hi® \P\8_1 35 Mph 27| Crade O—» Traffic Signal Head o>
. . A AN - R/W o— Modified Signal Head N/A
% — Ag1 8283 WAy S | — Sign —
2 - B B rm 3 -2 O % b A Pedestrian Signal Head
S - 3_1061 - = - With Push Button & Sign
2 1 2 @4 < Oo— Signal Pole with Guy o )
= .. D D= I 11 21 ¢ a O=1, Signal Pole with Sidewalk ouy @&
> . — o i o) Arm "A" G Inductive Loop Detector C__" D
% v q 23 e > Controller & Cabinet o=
2 | ~——————— e @ 43 4241(p) P8 | J 0 Junction Box L
: | \ P4\1\\ . — e 2-in Underground Conduit —-—-—-—-—
% RV - - T = QT N/ A caht of Way o —
& 35 Mph 47 Grade  pag g - — — I B _Rignt of oy
5 ’ o=P21 NC 55 (S. Alston Ave.) — Directional Arrow —
" Arm "B" | .
%’; A’ | }",@ Metal Pole #6 (&  Left Arrow "ONLY S|C:Jn (R3-5L) ®
£ q>5I o See Loading Diagram Street Name Sign
E <| '/5 S’ra,. 31+90+/~ -LALT- B Type I Pushbutton Post ®
5 TIMING CHART GL)I 8A ’\ 50" +/~ Rt. O Type 11 Signal Pedestal L J
(%) M
% 2033 SOFTWARE w/2070 CONTROLLER '57’ % ’/ | [OF——= Metal Pole with Mastarm O—
% PHASE o1 02 04 06 28 oL2 OL3 OL4 <C[’ N o Optical Detector P
% MINIMUM  INITIAL * 7 SEC. | 10 SEC. 7 sEC. | 10 SEC. | 7 SEC. | O SsEC. | O sEC. | O  SEC. ;, ’C
é’ VEHICLE EXTENSION * 2.0 SEC. |3.0 Ssec. 2.0 Sec. |[3.0 Sec. |2.0 SsEC. _ g’ ’él
o YELLOW CHANGE INT. |4.1 SEC. |4.71 SEC. | 4.1 SEC. |4.1 SEC. [4.1 SEC. |4.1 SEC. |4.1 SEC. |4.1 SEC. o | | |-
S RED CLEARANCE 3.7 SEC. |2.4 SEC. | 2.9 SEC. |2.4 SEC. |2.9 SEC. |2.9 SEC. [2.4 SEC. |2.9 SEC. ”’ ™
> MAXIMUM  LIMIT * 15 seEc. | 50 sSEC. | 35 sEC. | 5O SEC. | 35 SEC. / , .’
3 RECALL POSITION NONE VEH. RECALL NONE VEH. RECALL NONE = =
% VEHICLE CALL MEMORY NONE  [YELLOW LOCK| NONE  [YELLOW LOCK  NONE - -
Z:Z DOUBLE ENTRY OFF OFF ON OFF ON
% WALK * — SEC. 4 SEC. 4 SEC. 4 SEC. 4  SEC.
2 FLASHING DON'T WALK — SEC. 9 SEC. 17 SEC. 8 SEC. 16 SEC.
5 MIN PED CLEARANCE — SEC. 5 SEC. 9 SEC. 4 SEC. 8 SEC. . : .
o TYPE 3 LIMIT — SEC. — SEC. — SEC. — SEC. — SEC. Slgnal Upgrade - Final DeSlgn
Q Prepared for the Offices of: SEAL
> ALTERNATE EXTENSION —  SEC. — SEC. —  SEC. — SEC. — SEC.
3 ADD PER VEHICLE * —  SEC. —  SEC. —  SEC. —  SEC. —  SEC. NC 55 (South Alston Avenue) y\CARO
8 MAXIMUM  INITIAL * — SEC. — SEC. — SEC. —  SEC. — SEC. 2 at ;\é;g;ggg;;;fjfy;’@
5 MAXIMUM  GAP* 2.0sEC. | 3.0SsEC. | 2.0SEC. | 3.0SsEC. | 2.O0SEC. $ SR 1926 (Angier Avenue) g
= REDUCE 0.1 SEC EVERY * |  — SEC. —  SEC. —  SEC. —  SEC. —  SEC. . Division 5 Durham County Durhanm i o it
_E’f, MINIMUM  GAP 2 . O SEC. 3. O SEC. 2 . O SEC. 3. O SsEC. 2 . O SEC. G 1025 Wade Avenue 7% Dasign 5 PLAN DATE:  September 2014 |Reviewed 8Y: J Hochanadel A“@”G'NE":\\S@
:C:’ * 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 ‘ Raleigh, NC 27605 |750 -Creenfield Pkwy.Garner,NC 27529| PREPARED BY: C Lawson REVIEWED BY: ///”I/I,D,',,I_Ill(?\%\\\“\\\
mé. phases should not be lower than 4 seconds. . Tel:919-789-9977 0 SCALE 40 REVISIONS INIT. DATE DocuSigned by:
28s ( e (e, Faxi919-789-9501 . e L P e 4/02/15
8 # UB) ) H . 2197 N T4 )| AR [ CCCTUTIUTTITnITIIninIn i N 50781D2BFI8CAQ8. AT
Qx° License #: C-2197 TU=40" b SIG. INVENTORY NO.  05-1026
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PROJECT REFERENCE NO. SHEET NO.
NOTE I
EDI MODEL 2018ECL-NC CONFLICT MONITOR DES ET e 1
PROGRAMMING DETAIL ON OFF 1. To prevent "flash-conflict” problems, insert red flash
(remove jumpers and set switches as shown) WD ENABLE% program DIOCITS for OI! unused V?h'CIG 'oad SW'TCh?S ' SIGNAL HEAD HOOK-UP CHART
REMOVE DIODE JUMPERS I-6, I-9, I-ll, I-15, 2-6, 2-9, 2-I1I, 2-13, 2-15, 4-8, 4-10, 4-12 SW2 the output wile. Verity thot signal heads Tlash in LOAD A A A A A A
7Oy 173 1Tl 1719e £70, £7 9, £7H, £710s £719, 70, A7, G714, accordance with the signal plans. S1 | S2|S3|S4|S5]|56|S7|58]59|s1@]s|s12|AYX|RL|ARUX[AUXIAYXIALX
4-14, 4-16, 6-9, 6-Il, 6-13, 6-15, 8-10, 8-12, 8-14, 816, 9-Il, 9-13, 9-I5, 10-12, 10-14, 10-16, r 7 , SWITCH NO. 511525354155 %6
I-13, -15, 12-14, 12-16, 13-15 and 14-l6. ON => Program controller to Start Up in phases 2 and 6 green. MY ol laslaluwlslelslzlselwlolililulnlis
RF 2010  —— 3. Set power-up flash time to 0 seconds within the controller NO.
o o o o o \';g ?ISAEEE 2 programming. The conflict monitor will govern startup PHASE 1 2 PED 3 4 PéD 5 6 PED 7 8 PED OL1 | OL2 [SPARE( OL3 | OL4 |SPARE
oo% ,\% m% 10 v% m% N% — o% - w% ,\% © m% V% m% N% A B |- GY ENABLE e flash. Ensure STARTUP "RED START"” is set to 0 seconds. p— e — " - - i x
.T T .I_. T T .T T .I_. T 1 1 1 1 1 1 1 1 = L . . . .
j/ Or YROr Y9Or JRNe) ~$ »$ & L0 ~$ iNe) -8 - L0 =9 =6 =8 - — H _EE?UZEI&AR”Y% Enable Simultaneous Gap-Out feature for all phases. HEaD No. | 11 [22:23[ 55 | NU |42.43| oy | NU (6162 25 | N |82.83[ o5 | 1| 81| Nu | 21| 41| NU
HeF~EHeEe IHC M= SHo o nHo ob vH o -— RE Ssv | —) con
7 . . . . . . : . i i : i i . : 5. Program all timing information into phase banks 1., 2. RED 128 191 134 107
—~® n® NO® ANO® N0 AN® A0 NO® A0 VO A0 VO VO A0 VO VO — FYA COMPACT .
0® e— FYA 1-9 B and 3 unless otherwise noted.
— — [e0) [ [Co] 0 o) [g\] — o — <
2 é% é% g% g% g% g% i% g% g% g% g% g% z% ;% ﬁ% g% g% _— FYa 3710 > 6. Se’rdphose bank 3 maximum |imit to 250 seconds for phases YELLOW | ¥ 1129 102 135 108
) @) O O @) O -— used.
ch < (RECh (R <IN < IPPRYY: VR < INR < IRC R < IRy < T < I — FYA 7-12 — GREEN 130 183 136 129
% 0@ @ 0P 4@ 4@ 4O 4@ 4O «® 40 +® 40 <@ <0 +® <& & —§ N = Program phases 4 and 8 for Double Entry.
3 9% ':% ©© Q% 93% ':% 9% 9% 1% Q% g% :% 9% 0% w% ,\% w% iow o s W — 8. Ensure start up flash phases are coordinated with flash ARROW Alel|Aled All4|Alel
& 3@ @ T0 0 60 H® H® HO HLO H® HE HE HO H HE KO b owoolo =z [_M2 program block assignments.
o ~ o) ®) ®) O @) 020 - W3 YELLOW Al22|A125 Al15 |A102
Z 93% -,—% 9% L 5% 9% ';% 9% 10 z% i g% = 9% - w% ,\% 811;8 ogo - W1 = 9. Program Startup Ped Calls for phases 2. 4, 6, and 8. ARROW
< ™ ™M ™M ™ ™M 1 1 1 1 1 1 1 1 1 1 1 1 % FLASHING
G 9 @ o0 ;O S : 20 0 79 9“9 “9 9 °9 %9 °¢ "9 0130040 ot Eg T 10. Set the Red Revert interval on the controller to 1 second. YELLOW AI23(A126 All6|A103
e —E = —E L CH oE N R e YTE O N —8e O 0140050 e —
© é% é% &6 é% &6 é% '7\% I% I% '7\% I% Z% '7\% '7\% I% "’.\‘% i’% 0150 060 S :..:l ; ) 1. Tr.wis cabinet and controller are part of the Durham 22553 127
- 0 0O 0 0O 0O 0O 0160 070 oumm Signal System.
958 R o0 2800 :8:8.2.0.8.0.0.0 25 8 880018 2
1 S8 28 20 S8 20 26 5® 5@ 0 b H0 v® 0 b® 40 66 0180090 wmm M ¥ 113 104 119 110
\ ?% '7\% 2® Q% x© ?% O F% 92% ':% 9% 0° :% o u% =0 9% o M0 EQUIPMENT INFORMATION . 112
S 26 20 26 20 29 20 26 56 78 ¢ 5O c8 O o8 5O & —a R o 106 et
(o] CONTRDLLER. @ 0o o 06 06 06 0 0 06 0 0 0 o 2070E
COMPONENT SIDE W 13 = _
fj W 14 CABINET e vvevvnnnnnnnnns 332 W/ AUX NU = Not Used
REMOVE JUMPERS AS SHOWN Elz SOFTWARE. . evvivevennnn McCAIN 2033 % Denotes install load resistor. See load resistor
W7 CABINET MOUNT. .o eeeses BASE installation detail this sheet.
TS W s QUTPUT FILE POSITIONS...18 WITH AUX FILE * See pictorial of head wiring in detail below
1. Card is provided with all diode jumpers in place. Removal LOAD SWITCHES USED...... S1+452+53,55,56,58,59,511,S12, )
of any jumper allows its channels to run concurrently. B = DENOTES POSITION AUX S1.,AUX S2.,AUX S4,AUX S5
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. OF SWITCH zCégfiPU?ED ............. ;-2,2 PED.4.4 PED.6.6 PED.8.8 PED FYA SIGNAL WIRING DETAIL
3. Ensure that Red Enable is active at all times during normal operation. OVERL AP 2: :4+8 (wire signal heads as shown)
4. Ensure conflict monitor communicates with 2070. OVERLAP 3u i vttt e eeeeeees 2+6
OVERLAP 4. ..¢cevtieeeeennese 4+8 OL1 RED (A12D) OL3 RED (A114)
* See FYA PPLT Programming Detail on Sheet 2.
OL1 YELLOW (A122) @ OL3 YELLOW (A115) @
INPUT FILE POSITION LAYOUT INPUT FILE CONNECTION & PROGRAMMING CHART OL1 GREEN (A123) @ 0L3 GREEN (ALlE) @
(front view)
LOOP INPUT [DETECTOR|PIN NEMA
LOOP NO. ATTRIBUTES @1 GREEN (127) @
| > 3 4 = & 7 8 9 10 1 1» 13 14 TERMINAL |FILE POS.|  NO.  |NO. PHASE 21
1A B2-1,2 [1U 14 o6 °_ 7 l
Jler]eaea e[ e e« c] ] ¢ [Peregeerey rs ' T s 7 | & 1
FILE 1A | 2A | 2C T T|L4A T T T T T |isocAror|1soCAToR|1s0LATOR 2 182-5.6 12y ! 39 5 7 2
nTn E E E E E E E 2B TB2-7,8 I2L 5 43 5 7 2
I 3 2 & | B [ g4 | B | B | B | B | & |F4reolgspeD| sT
L || 25 Jan| E P P P P P P 2C T82-9.10 13U 21 |63 S 7 2 OL2 RED (A124) OL4 RED (AIOD
2B Y Y 4B Y Y Y Y Y ISOEETUR lSUEgTOR ISOIE](A:TUR 4A TB4-9,10 IeU 3 41 5 7 4
: 4B TB4-11,12 IeL 7 45 5 7 4
U g 26 g g g @8 g g g g g CH. 3 CH. 1 E 6 TB3-5.6 32U > 40 5 7 = OL2 YELLOW (A125) @ OL4 YELLOW (A102) @
FILE T 64 T E T 8A T T T T T UNUSED; EVB T 6B TB3-7.8 J2L 6 44 5 7 6
v RTT - R A OL4 GREEN (A103)
"J" § 36 § E E 38 E § E § § CH. 4 iCH. 2 § 8A TB5-9.10 | J6U 4 42 5 7 8 OL2 GREEN (A126) @ @
L T T ] T T T T T T UNUSED ;UNUSED T 8B TB5-1l,12 J6L 8 46 5 7 8
Y 6B Y A Y 8B Y Y Y Y Y ; Y PED PUSH 81 41
BUTTONS
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE
ST = STOP TIME P21,P22 TB8-4,6 [12U 25 67 2 2 PED| NOTE:
EVx = EMERGENCY VEHICLE PREEMPT P41,P42 TB8-5,6 [2L 27 69| 2 4 PED| INSTALL DC [SOLATORS LOAD RESISTOR INSTALLATION DETAIL
P61,P62 | TB8-7.9 113U 26 68| 2 6 PED| IN INPUT FILE SLOTS - stall vesi b bel
1 P81,P82 | TB8-8,9 113L 28 70| 2 8 PED| 112 AND I13. (install resistor as shown below)
4 CHANNEL TOMAR 5P CARD NOTE: PROGRAM DETECTOR DELAY AND CARRYOVER TIMES ACCEPTABLE VALUES R eNAL g FIELD
INSERT CARD INTO SLOT J13 AS SPECIFIED ON SIGNAL DESIGN PLANS. VALUE (ohms) | WATTAGE
1.BbK - 1.9K 25W (m1n)
TYPICAL TOMAR FIELD WIRE DETAIL DETECTOR ATTRIBUTES LEGEND:  INPUT FILE POSITION LEGEND: J2L 2.0K - 3.0K |10W (min)
(input file, rear view)
| 1-FULL TIME DELAY FILE J |‘
FIELD ' CABINET 2-PED CALL SLOT 2 At
A — 3-RESERVED LOWER . .
' J13 4-COUNTING Electrical Detail - Sheet 1 of 2
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OVERLAPS [2-4] PROGRAMMING DETAIL

PRESS

Program over laps as fol lows:
Main Menu - 4) DOVERLAP

/ /

+

OVERLAP [2]:

PRESS

OVERL

PRESS

OVERL

LOADSWITCH = 10 NOTE :

VEH SET 1 = 4+8
YELLOW CLEARANCE = 4.1
RED CLEARANCE = 2.9

1 +I
AP [3]:
LOADSWITCH = 11 NOTE :
VEH SET 1 = 246
YELLOW CLEARANCE = 4.1
RED CLEARANCE = 2.4
1 +I
AP [4]:
LOADSWITCH = 12 NOTE :
VEH SET 1 = 4+8

YELLOW CLEARANCE 4.1
RED CLEARANCE = 2.9

END OF OVERLAP PROGRAMMING

FOR SIGNAL HEAD 81

FOR SIGNAL HEAD 21

FOR SIGNAL HEAD 41

FYA PPLT PROGRAMMING
(SIGNAL HEAD 11)

1. Program Flashing Yellow Arrow phases as fol lows:
Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO
PPLT FYA = PHASE 1

2. Assign output pin for Flashing Yellow Arrow as fol lows:
Main Menu - 6) OUTPUTS - F) FYA PPLT
Phase 1 = 99

3. Redirect RED and YELLOW outputs for the left turn phases
as follows:
Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE
Phase 1 RED = 97, Phase 1 YELLOW = 98

I PROJECT REFERENCE NO.

SHEET NO.

| U-3308

Sig. 16.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1. Program EVB preempt as fol lows:
Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE
EVB Clear = 2
EVB Clearance Phases = 1,06

2. Program general preemption parameters as fol lows:
Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS
Min Time Before PE ForceOff = 1

3. Ped Clear Before Preempt is a pedestrian timing
parameter, and is programmed as fol lows:
Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING
PHASE 2 MIN FDW = 5
PHASE 4 MIN FDW =
PHASE 6 MIN FDW
PHASE 8 MIN FDW =

9
4
8

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

Countdown Ped Signals are required to display timing only during
Ped Clearance Interval. Consult Ped Signal Module user’s manual
for instructions on selecting this feature.

Program extend time on optical detector units for 2.0 sec for EVB.

The following will

Main

OVERLAP GREEN FLASH PROGRAMMING

FOR 3 SECTION FYA

cause the overlap green outputs to flash,

are wired to the flashing yellow arrow. Program as fol lows:

Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

OLAP G FL = 2., 3., 4

FLASHER CIRCUIT MODIFICATION DETAIL

IN ORDER TO INSURE 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.

SPECIAL NOTES EV PREEMPT PROGRAMMING

Setting ‘FYA DURING PREEMPT’ t+o 'Y’ eliminates yellow trap
when transitioning to preempt from adjacent through phase.
Main Menu - 9) UTILITIES - 9) MISC
FYA DURING PREEMPT (Y/N) =Y

MIN WALK DURING PREEMPTION
PROGRAMMING

To disable MIN WALK pedestrian timing during preemption,
program the controller as fol lows:
Main Menu — 9) UTILITIES - 5) CONFIGURATION
EXTRA TWO = 3

Electrical Detail - Sheet 2 of 2
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