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I PROJECT REFERENCE NO. SHEET NO.

| 1-5700 Sig. 20.3

ECONOLITE ASC/3-2070
LOAD SWITCH ASSIGNMENT DETAIL

(program controller as shown)

To assign load switches 2 and 5 as OLE and OLF,
program LD SWITCH 2 as OVLP ‘5" TYPE "0’ and
LD SWITCH 5 as QVLP ‘6’ TYPE 'O’ as shown below.

1. From Main Menu select | 1. CONFIGURATION

2. From CONFIGURATION Submenu select | 3. LOAD SW ASSIGN

LD SWITCH ASSIGN
PHASE DIMMING —---FLASH--—-
/0VLP TYPE R Y G D PWR AUT TGR
1 1 \% + A Y X
—) | 2 5 0 + A Y .
3 3 V + A R X
4 4 Vv + A R
=) | 5 6 0 - A R .
6 6 Vv - A Y X
7 7 Vv - A R .
8 8 Vv - A R X
9 2 P + A R X
10 4 P + A R X
11 6 P - A R
12 8 P - A R
13 1 0 + A
14 2 0 - A
15 3 0 + A
16 4 0 - A
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PHASING DIAGRAM

PHASING DIAGRAM DETECTION LEGEND

-0 DETECTED MOVEMENT

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

SR 3015 (Airport Blvd.)

TABLE OF OPERATION

SIGNAL FACE I.D.

NG

DER®

PHASE
SIGNAL |0 | © F
Face | 2|2 2 5
506 |3
21,22 |t V|IR]|Y
51 ~— | R |~
61,62, 63 GIR|Y
81,82,83 |R|R|G|R

All Heads L.E.D.

O
21, 22 61, 62, 63
81, 82, 83

45 MPH

-2% Grade

12:37

TIMING CHART
ASC/3-2070EN2 CONTROLLER
PHASE B2 @5 S 08
MINIMUM GREEN * 12 SEC. [  SEC. 12 SEC. (  SEC.
VEHICLE EXT. * 6.0 sec.| 2.0 sec.| 6.0 sec.| 2.0 SsEC.
YELLOW CHANGE INT. 4.7 sec.| 3.0 sec.| 4.7 sec.| 3.8 SEC
RED CLEARANCE 2.0 sec.| 1.9 sec.| 2.0 Sec.| 2.7 SEC.
MAX. 1 * 120 SEC. 35 sec.| 120 sec.| 50 SEc.
MAX. 2 * 35 SEC. 15 sec.| 35 sec.| 90 sEc
RECALL POSITION MIN. RECALL NONE MIN. RECALL NONE
LOCK DET. ON OFF ON OFF
WALK * —  SEC. —  SEC. —  SEC. - SEC.
PED. CLEAR —  SEC. —  SEC. - SEC. - SEC.
VOLUME DENSITY ON OFF ON OFF
ACTUATION B4 ADD * —  VEH. —  VEH. —  VEH. —  VEH.
SEC. PER ACTUATION * 2.5 SEC. — SEC.| 1.5 SEC. —  SEC.
MAX. INITIAL * 34 SEC. —  SEC. 34 SEC. —  SEC.
TIME B4 REDUCTION * 15  SEC. —  SEC. 15 SEC. —  SEC.
TIME TO REDUCE * 45  SEC. — SEC.| 45 SEC. —  SEC.
MINIMUM GAP 3.0 SEC. — SEC.| 3.0 SEC. —  SEC.
DUAL ENTRY OFF OFF OFF OFF
SIMULTANEOUS GAP ON ON ON ON

S:¥[TS&SUXITS Signals*Signal Design Section¥Central Region¥Div 5%[-5700%05-1168%051168T3_sig_dsn_20191002.dgn

02-0CT-2019
rziemba

* 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.

I PROJECT REFERENCE NO.| SHEET NO.

| 1-5700 Sig 21.0

LOOP & DETECTOR INSTALLATION CHART
ASC/3-2070EN2 CONTROLLER w/ TS-2 CABINET
INDUCTIVE LOOPS DETECTOR UNITS 3 Phase
Sizg [DIST. FROM 2|2 nemals 2] TMING  [aoom| per Fully Actuated
ZONE NO. ft STOPBAR | TURNS u % PHASE | & % INITIAL TYPE C S l S
(ft) (F1) < Z| | FEATURE | TIME (sec) ( ary osigna ystem)
2A¥ 6X06 300 * X 2 ¥k - - X N
5 |- DELAY 15 - S
SA% | 6X40 | O * |- |x *
2 |- |*|DELAY 3 - G NOTES
bAX 6X06 300 * -IX| 6 [-|¥ - - X N A
6B¥ | 6X6 | 300 | ¥ |-|X] 6 |-|¥ - - X N 1. Refer to “Roadway Standard Drawings NCDOT”
BA% | 6X40 | O ol S Il I el - - S dated January 2018 and “Standard
8B% | 6X40 0 ¥ [X|-| 8 [¥|-| - - - S Specifications for Roads and Structures”
8C*k 6X40 0 ¥ X{-| 8 [*¥]|-|DELAY 20 - S dated January 2018.
* Video detection zone. 2. Do not program signal for Ilate night flashing
operation unless otherwise directed by the
Engineer.

3. Phase 5 may be lagged.

4. Set all detector units to presence mode.

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

6. Cary signal system data:

Fiber channel #: 26.

7. This intersection feagtures a video detection
system. Shown locations of detectors are
conceptual only. Refer to the manufacturer’s
guidelines for optimal detector placement.

~
NS
\E\
S e BNy
B S 45 MPH  +1% Grade
63 < __ - -
o = B — - NG
A LEGEND
- PROPOSED EXISTING
oS O—> Traffic Signal Head o
, h O Modified Signal Head N/A
I — Sign —
' Pedestrian Signal Head
| o With Push Button & Sign
@ | SR 3015 (Airport Blvd.) O— Signal Pole with Guy o—)
| J, Signal Pole with Sidewalk Guy o -
' C——  Inductive Loop Detector C-_D
, /y k..
, /4/ > Controller & Cabinet e
€¢ : pes O Junction Box n
1/ - 2-in Underground Conduit —-—-—-—
/! N/A Right of Woy ~  ————-
—> Directional Arrow —
I-40 WB Off Ramp N/A Guardrail B A
35 MPH +1% Grade g Video Detector o«
— Video Detection Area —
- v Construction Zone Drums L
Construction Zone |
» “YIELD" Sign (R1-2) ®
This plan supersedes the plan © No Right Turn Sign (R3-1) ©
signed and sealed on (/24/19. No U-Turn / No Left Turn
© Sign (R3-18) O
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EDI MODEL MMU2-16LEip
MALFUNCTION MANAGEMENT UNIT
PROGRAMMING DETAIL

(program card and tables as shown below)

//13 0 222923 %%%8 %S % 5 FIELD CHECK ENABLE
"0 6 o 0 0 0 0 0O O 00 O o 0o o DUAL IND ENABLE
2:3 3 5 ? 3 % % ﬁ ﬁ f % fl 3 fg RED FAIL ENABLE
(@] (o] (@] o (o] (@] (o] (o] o o (@]
-0 o 0o o o0 o o o o 0o O O O CHANNEL ENABLE/
8 84 8% &G S8 8 & NUMBER DISABLE
EEESERIREREE I T
(]
5*8 c; g 8 ?@ ﬂ 1? ?3 1?1 13;) ?6 Pl 2 =NBLE
e (o] (o] (] (] o o (@] o (o] 3 DISABLE
67? % % om ?1 12 13? 191 15 1% 4 DISABLE
"0 o o o o O o O o 5 DISABLE
7:8 9 ?@ % 13 1? ﬁ 18 %; 6 ENABLE
(] (o] (o] (o] (] o (o] (] o o 7 DISABLE
878 1% 11O 1? 1% C1)4 ?5 1%
"0 O O O O O O O o 8 ENABLE
_0 0o O O o o o 9 DISABLE
9 18 11 12 13 14 15 16
© o o o o o o 10 DISABLE
1@:21 gz 1§ Z4 125 1§ 11 DISABLE
6 6 o 6 o MINIMUM — 6 & 5 3 8324 12 DISABLE
n_12 13 14 15 16 YELLOW 00000000 13 DISABLE
o0 0 o o enae Lo 020000 5 14 DISABLE
2l lo B g S5 R30S = T
_0 (o] (o] o (] [o)Ne]
13 14 15 18 MINIMUM FLASH TIMEE ) :) 16 DISABLE
° o ° 84327 _TT
Pt TR 24 V LATCH ENABLE
o o CVM LATCH ENABLE
(@]

1516
\\ o] (o]

UNIT OPTIONS

OPTION SETTING
RECURRENT PULSE ON
WALK DISABLE OFF
LOG CVM FAULTS ON
EXTERN WATCHDOG OFF

24V-2=12vDC OFF
PCM CARD MEMORY ON

LEDguard ON

FORCE TYPE 16 OFF
TYPE12-SDLC OFF
VM 3x/Day Latch ON

FLASHING YELLOW ARROW

CONFIG MODE |

B

ENABLE CHANNEL PAIR, FYA

CH 1-13 OFF

CH 3-14 OFF

CH 5-15 ON

CH 7-16 OFF
RED/YEL INPUT ENABLE

CH 1 OFF

CH 3 OFF

CH 5 ON

CH 7 OFF

FLASH RATE FAULT ON

FYA TRAP DETECT ON

MMU PROGRAMMING NOTE

ENSURE YELLOW CHANGE PLUS RED CLEARANCE MONITORING

MMU PROGRAMMING CARD

IS ENABLED FOR ALL CHANNELS.

DETECTOR RACK SET-UP DETAIL
INSERT DETECTOR CARDS

IN RACK ACCORDING TO THE DETAIL SHOWN BELOW.

PARTICULAR DETECTOR CHANNELS WILL CALL PHASES INDICATED.

S S S S S S S S S S S

L L L L L L L L L L L

0 0 0 0 0 0 0 0 0 0 0

RACK T T T T T T T T T T T
*1 BIU E E E E E E E E E E E
M M M M M M M M M M M

P P P P P P P P P P P

T T T T T T T T T T T

Y Y Y Y Y Y Y Y Y Y Y

PROGRAM CONTROLLER DETECTORS

WIRE LOOPS TO TERMINALS ACCORDING TO THE SCHEDULE

ON LOOP PANEL AS SHOWN SHOWN IN THE CHART BELOW
IN THE CHART BELOW - - TIMING
LOOP NO. LT%%TM%\T%L S:EUTNECTDULI-'«L ENO. PN TN A TURE [ TIME(SEC)

NU L1A.L1B 1
NU L2A.L2B

NU L3A.,L3B 3
NU L4A,L4B 4
NU L5A,L5B 5
NU L6A.L6B 6
NU L7TA.L7B 7
NU L8A.L8B 8
NU L9A.L9B 9
NU L10A.L10B 10
NU L11A.L11B 11
NU L12A,L12B 12
NU L13A,L13B 13
NU L14A.L148B 14
NU L15A,L158B 15
NU L16A,L16B 16

SPECIAL DETECTOR NOTE
Install a video detection system for vehicle detection. Perform

engineer approved mounting

schemes shown on the Signal Design Plans.

instal lation according to manufacturer’'s directions and NCDOT
locations 1o accomplish the detection

NOTES

To prevent “flash-conflict” problems. wire all unused load
switches to flash red. Verify that signal heads flash in
accordance with the signal plans.

To prevent red failures on unused monitor channels., tie

unused load switch red outputs 1+,3+4+47+.9,10,11,12,13,14,

and 16 to load switch AC+ by inserting a jumper plug in

the unused load switch socket from pin 1 (LS AC+) to pin 3
(RED out). Make sure all flash transfer relays are in place.

Program controller to start up in phase 2 Green and 6 Green.

Set power—-up flash time to 10 seconds and implement on the
Mal function Management Unit. Set controller power-up
flash time to O seconds.

Enable simultaneous gap-out feature for all phases.

Program detectors in accordance with the manufacturer’s
instructions to accomplish the detection schemes shown on
the signal design plans.

Program detector call delay and extension timing on the
controller, unless otherwise specified.

Set all

Program phases 2 and 6 for volume density operation.

detector card unit channels to “presence” mode.

The cabinet and controller are a part of the Cary
Signal System.

I PROJECT REFERENCE NO.

SHEET NO.

I-5700 Sig. 21.1

SIGNAL HEAD HOOK-UP CHART

PHASE 1 2 3 4 5

2 | 4
& | 7 | 8 |pep| PED

6 8
PED

PED

OLA

OoLB | OLC|OLD

SIGNAL
HEAD NO.

NU (21,22 NU NU 51

X|61,62
63 83

82,82

NU NU NU

NU NU

NU

X
NU [ 51 | NU

RED 2R

6R 8R

YELLOW 2Y

Y 8Y

GREEN

66 86

RED
ARROW

15R

YELLOW
ARROW

15Y

FLASHING
YELLOW
ARROW

156

GREEN
ARROW 26

56

4

R

EQUIPMENT INFORMATION

CONTROLLER: ¢ttt eeeeeees s 207T0EN2
CABINET eeeeeeeeeeseees e NC-8 |TS-2
SOFTWARE v eeiiteeeenaans ECONOLITE ASC/3-2070
CABINET MOUNT.+4eesees..BASE

LOADBAY POSITIONS.......16

LOAD SWITCHES USED......2+5+6+8+15

PHASES USED:¢tteeeeeeeee2:5:648
OLA.:eeeeeeeeeneesseeess o NOT USED
OLBeeeeeeeeseneeeseeees s NOT USED

] O
OLDeveveeeeecsneanseeees s NOT USED

* SEE OVERLAP PROGRAMMING DETAIL ON SHEET 2

NU = Not Used

% Denotes 1nstall load resistor. See Load Resistor

Installation Detail on sheet 2.

* See pictorial

of head wiring detail

this sheet.

NOTE: Load switches 2 and 5 have been reassigned as vehicle load switches. See
sheet 3 for programming details.

FYA SIGNAL WIRING DETAIL

OLC RED (15R)

OLC YELLOW (15Y)

OLC GREEN (1506)

05 GREEN (50)

(wire signal head as shown)

—®
—®
—©
—©

ol

THIS ELECTRICAL DETAIL SUPERSEDES
THE DETAIL SEALED ON 8/1/2019.
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ECONOLITE ASC/3-2070 OVERLAP PROGRAMMING DETAIL

1.

2.

From Main Menu select | 2. CONTROLLER

(program controller as shown)

From CONTROLLER Submenu select | 2. VEHICLE OVERLAPS

Toggle Twice

OVERLAP C
Select TMG VEH OVLP [C] and 'PPLT FYA'

TMG VEH OVLP...[C] TYPE: ..... PPLT FYA
PROTECTED LEFT TURN....  PHASE 5
OPPOSING THROUGH....... PHASE 6
FLASHING ARROW OUTPUT..... CH15 ISOLATE

DELAY START OF: FYA..0.0 CLEARANCE..O.O
ACTION PLAN SF BIT DISABLE...eevveenn 0

END PROGRAMMING

OVERLAP F
Select VEH OVLP [F] and ‘NORM

TMG VEH OVLP.>
PHASES 1 2 3 4
INCLUDED . . X .

F] TYPE: ... NORMAL
90123456

LAG GR .0 YEL 0.0 RED 0.0

OVERLAP E
Select VEH OVLP [E] and ‘'NORM

TMG VEH OVLP.>
PHASES 1 2 3 4
INCLUDED . . X .

E] TYPE: .. +7... NORMAL
90123456

LAG GR .0 YEL 0.0 RED 0.0

DELETE OVERLAP 'E' AND OVERLAP 'F’ PROGRAMMING

ECONOLITE ASC/3-2070 SPECIAL MMU PROGRAMMING

(program controller as shown)

1. From Main Menu select

2. From CONF IGURATION Submenu select [ 4. PORT 1 (SDLC)

3. From PORT 1 (SDLC) Submenu select |[2. MMU PROGRAM

1. CONFIGURATION

CAUTION!

Set i1ntersection to Flash before attempting

to enter or change

This programming and

any MMU programming data.

that of the MMU programming

card must match exactly. [f they do not, the
1ntersection will be placed into Flash.

MMU PROGRAM |

CH 6 5 4

o N OO U DN W DN -

—_ s s
U DN W DN - O W

MANUAL ]

321098765432

END PROGRAMMING

LOAD RESISTOR INSTALLATION DETAIL

THIS ELECTRICAL DETAIL SUPERSEDES
THE DETAIL SEALED ON 8/1/2019.

(install resistors as shown below)

PHASE 5 YELLOW FIELD

ACCEPTABLE VALUES TERMINAL (5Y)
VALUE (ohms) | WATTAGE
1.5K - 1.9K 2BW (min) PHASE 5 RED FIELD
2.0K - 3.0K |18W (m1in) TERMINAL (5R)
AC-
AC-
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2. From CONFIGURATION Submenu select | 3. LOAD SW ASSIGN

ECONOLITE ASC/3-2070
LOAD SWITCH ASSIGNMENT DETAIL

(program controller as shown)

To assign load switches 2 and 5 as vehicle load
switches, program LD SWITCH 2 as PHASE ‘2’ TYPE 'V’ and
LD SWITCH 5 as PHASE ‘5’ TYPE 'V’ as shown below.

1. From Main Menu select | 1. CONFIGURATION

LD SWITCH ASSIGN
PHASE DIMMING —-—-FLASH-——--
/0VLP TYPE R Y G D PWR AUT TGR
1 1 V + A R X
o A 2 Vv + A Y .
3 3 v + A R X
4 4 v + A R
o 5 5 % - A R .
S 6 V - A Y X
7 7 % - A R .
8 8 V - A R X
9 2 P + A R X
10 4 P + A R X
11 S P - A R
12 8 P - A R
13 1 0 + A
14 2 0 - A
15 3 0 + A
16 4 0 - A

THIS ELECTRICAL DETAIL SUPERSEDES
THE DETAIL SEALED ON 8/1/2019.
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I PROJECT REFERENCE NO.| SHEET NO.

| 1-5700 Sig 22.0
PHASING DIAGRAM TABLE OF OPERATION SIGNAL FACE I.D. LOOP & DETECTOR INSTALLATION CHART
ASC/3-2070EN2 CONTROLLER w/ TS-2 CABINET
PHASE All Heads L.E.D. INDUCTIVE LOOPS DETECTOR UNITS 3 Phase
SIGNAL 2 % E Zone No| SV D'SSTT(-)::SRM urs |2 é NEMA| 2 é TIMING ADDED| DET. FUlly Actuated
FACE |6+ |8 @ ()| Z|S|PHASEIZ\ 21 pearure | ime | INITIAL| TYPE (Cary Signal System)
81 H @12" @12" A0k | 6X40 | O x  |x[-| 4 [-]¥] - - -1 s
41, 42 R T R 4B¥ 6X40 0 * X[ -1 4 |-|* - - - S
61,62,63 |1 [R|R @ @ 6A% | 6X6 | 300 | * |X|-| 6 |-|¥ - - X N
T RINE 6B% | 6x6 | 300 | * |x|-| 6 |-|[¥] - — x| N NOTES
PHASING DIAGRAM DETECTION LEGEND 81, 82 61?16'21263 oC* 6X6 | 300 * (X[ 6 [-P¥ - _ X N 1. Refer to “Roadway Standard Drawings NCDOT”
<—®  DETECTED MOVEMENT Z’E::: Eijg 8 i i : 2 i: : : : z csjo’rec.:l \gonuc.]ry 2018 and “Standard )
- UNDETECTED MOVEMENT (OVERLAP) pecifications for Roads and Structures
< ——  UNSIGNALIZED MOVEMENT oFk | 6X40 | 0 ol Rl ILCI ol ol - - > dated January 2018.
<———>  PEDESTRIAN MOVEMENT 6G¥ | 6X40 0 * |X|-| & |[-[*¥|DELAY | 20 - S 2. Do not program signal for I|ate night flashing
BAX% 6X40 0 * X{-| 8 [¥]|- - - - S operation unless otherwise directed by the
8B* 6X40 0 * X{-1 8 [|*¥|- - - - S Engineer.

3. Renumber existing signal head numbered 21
and 22 to 41 and 42, respectively.

4. Set all detector units to presence mode.

5. Program controller to start up in all red.

6. Pavement markings are existing unless
otherwise shown.

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

8. Cary signal system data:

Fiber channel #: 26.

9. This intersection features a video detection
system. Shown locations of detectors are
conceptual only. Refer to the manufacturer’s
guidelines for optimal detector placement.

* Video detection zone.

SR 3015 (Airport Blvd.)

45 MPH +1% Grade

e

___________ - (6B
- & LEGEND
__________:::::i::::::::::::::::::i: m M
O— Traffic Signal Head o
—————— — — — - ——e e —— = O— Modified Signal Head N/A
T T T T T EEEEE === o === - — Sign —
— — — — - T - ? Pedestrian Signal Head *
. With Push Button & Sign
B a - T TN = N == L A e === O— Signal Pole with Guy o—)
e U S A U N AP g STt 1, Signal Pole with Sidewalk Guy ® g
45 WPH  -2% Grade SR 3015 (Airport Blvd.) %} lnCd(;JnC‘I'TrIOvlel :roof CDoebJrienCeT’ror - == =
O Junction Box L
TIMING CHART » 2-in Ug?g;grginsogonduﬂr _____
ASC/3-2070EN2 CONTROLLER S Directional Arrow N
PHASE 04 06 08 N/A Curb Ramp .
MINIMUM GREEN * 12 SEC.| 12 SEC. 12 SEC. N/A Guardrail
VEHICLE EXT. * 2.0 sec.| 6.0 sec.| 2.0 sEc g Video Detector o«
YELLOW CHANGE INT. 4.7 Sec.| 4.4 sec.| 4.7 SEC — Video Detection Area —
RED CLEARANCE 2.0 sec.| 3.3 sec.| 2.0 SsEc. ‘ I-40 WB OFf Ramp N Construction Zone Drums .
MAX. 1 * 60 sec.| 60 sec.| 60 SsEC. Construction Zone
MAX. 2 * - skc.| - sec.| - sEC N "YIELD" Sign (R1-2) ®
RECALL POSITION NONE SOFT RECALL NONE © No Right Turn Sign (R3-1) ©
LOCK DET. OFF OFF OFF <:> No U—Tg:gn/(gg_ﬁgﬁf Turn ()
WALK * —  SEC. - SEC. —  SEC.
PED. CLEAR —  SEC. - SEC. —  SEC.
VOLUME DENSITY OFF ON OFF
ACTUATION B4 ADD * —  VEH. —  VEH. —  VEH. DOCUMENT NOT CONSIDERED
SEC. PER ACTUATION * — sec.| 1.0 Ssec.| — sEc. Signal Upgrade - Temporary Design 4 (TMP Phase IV) SIGNATURES GOMPLETED
MAX. INITIAL * — SEC.| 34 SEC. —  SEC. Prepared in the Offlices of: . SEAL
TIME B4 REDUCTION * — SEC.| 15 SEC. —  SEC. SR 3015 (AleOrt Boulevard) o”“%Xﬁ”u
TIME TO REDUCE * — SEC.| 30 SEC. —  SEC. at \\“\22:\..\?\-"{'{'5"5}};3{ /"o’
MINIMUM GAP — SEC.| 3.0 SEC.| — SEC. I-40 WB Ramps :5§:,.-'q‘*° . g2 ke
DUAL ENTRY ON OFF ON Division 5 Wake County Morrisville %_pi 026486 }<r§
SIMULTANEOUS GAP ON ON ON PLAN DATE: March 2018 REVIEWED BY: c”/,%é"ﬂ.‘ilﬂ?ﬁ’§§
* These values may be field adjusted. Do not adjust Min Green and Extension 750 N.Greenfleld Pkwy,Garner,NC 27529| PREPARED BY: J.A. Lohr REVIEWED BY: “ ,/fr J. /l:\\\\\\\
times for phases 2 and 6 lower than what is shown. Min Green for all other 0 SCALE 40 REVISIONS INIT. DATE ’_D°°”Si9"edby!'“§;;; 1/24/2019
phases should not be lower than 4 seconds. — M" DATE
1"240" SIG. INVENTORY NO.  (05-1168T4
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. PROJECT REFERENCE NO. SHEET NO.
EDI MODEL MMU2-16LEip T oPTIOnS NOTES I e e
: ig. 22.
MALFUNCTION MANAGEMENT UNIT 1. To prevent “flash-conflict” problems. wire all unused |oad
PROGRAMMING DETAIL OPTION | SETTING switches to flash red. Verify that signal heads flash in
(program card and tables as shown below) F\zME:IL_JiRE;ITS:;tiE OOFNF accordance with the signal plans. SIGNAL HEAD HOOK-UP CHART
| 0G CVM FAULTS oN 2. To prevent red failures on unused monitor channels, tie
/// 5 6 6 06 6 06 60606 06060 6 o0 o o S FIELD CHECK ENABLE EXTERN WATCHDOG OFF unused load switch red outputs 1+:2+3+5+7+9+10.11.,12+,13.14.,15, PHASE 1 2 3 4 5 6 7 8 PED PéD PED PED OLA|OLB|OLC|OLD
12 3 4 5 8 72 &8 3 b w3y w5 6 DUAL IND ENABLE 24v-2=12VDC OFF and 16 to load switch AC+ by inserting a jumper plug in
39229338350 % % % RED FAIL ENABLE PoMLEan ME:ORY g: the unused load switch socket from pin 1 (LS AC+) to pin 3 e No. | Nu | N | N [anaz| nu |PR89T Nu fsez| Nu | NU | NU | N | NU | N | U | N
uar M
e 9 9 0 89 0o oo o o CHANNEL ENABLE/ FORCEQTYPE = — (RED out). Make sure all flash transfer relays are in place.
o Z DD NUMIBER D[:g:ill'_i TYPE12-SDLC OFF 3. Program controller to start up as follows: Main Menu 2-5 RED 4R oR
a5 85 7 §) g lou 1z 13 14 15 16 > ISABLE VM 3x/Dey Latch ON MUTCD—>YES, ALL RED...6. Phase 2 Green. Phase 6 Green
o 0o o 0 0o 0 0 o O 0 O P1 L YELLOW 4Y BY
5 6 7 8 9 1@ 1 12 13 14 15 16 3 DISABLE
(] (o] (o] (] (] (] (o] (o] (o] O o . .
6o 6 0 0 6 60 6 o o o 2 ENABLE FLASHING YELLOW ARROW 4, Set power-up flash time to 10 seconds and implement on the
5 6 0 26 &% B8 S 5 DISABLE Malfunction Management Unit. Set controller power-up GREEN
78 % %% 35 28 % 6 ENABLE CONFIG MODE | 8 flash time to 0O seconds
O 0o 0 0 0O o o O o o 7 DISABLE ENABLE CHANNEL PAIR, FYA ' RED SR
678 1 i 12 13 24 gs s - 8 ENABLE CH 1-13 OFF 5. Enable simultaneous gap-out feature for all phases. ARROW
6 6 0 0 0o o o 3 DISABLE CH 3-14 OFF , ) , YELLOW 8y
9_lb U 12 131415 16 T DISABLE CH 5-15 OFF 6. Program detectors in accordance with the manufacturer' s ARROW
eS8 %2 m DISABLE g:c):;:z?_ —— ESZ;LE instructions to accomplish the detection schemes shown on GREEN
o o 6 o o _ wwnwwm —838%52832]) 12 DISABLE the signal design plans. ARROW 4G 66 8G
n_lz 13 14 15 18 YELLOW 00 000000 13 DISABLE CH 1 OFF
DD CHANGE 7] ©© 0600600 o5 1 DISABLE CH 3 OFF 7. Program detector call delay and extension timing on the w,
OO0 OO OO OO0
BN 181514131211 10 9 15 DISABLE CH S OFF control ler. unless otherwise specified.
5 %5 16 MINIMUM FLASH TIMEE :)o :)o °° 16 DISABLE CH 7 OFF -
5 o o dogo j FLASH RATE FAULT OFF 8. Set all detector card unit channels to “presence” mode. k
1415 96 24 V LATCH ENABLEJ FYA TRAP DETECT OFF
o 0 CVM LATCH ENABLE 9. Program phases 4 and 8 for dual entry.
\\1556 ° 10. Program phases 2 and 6 for volume density operation. NU = Not Used
MMU PROGRAMMING NOTE
ENSURE YELLOW CHANGE PLUS RED CLEARANCE MONITORING 11. The cabinet and confroller are a part of the Cary
MMU PROGRAMMING CARD IS ENABLED FOR ALL CHANNELS. Signal System.
DETECTOR RACK SET-UP DETAIL
INSERT DETECTOR CARDS IN RACK ACCORDING TO THE DETAIL SHOWN BELOW.
PARTICULAR DETECTOR CHANNELS WILL CALL PHASES INDICATED.
EQUIPMENT INFORMATION
S S S S S S S S S S S
lf] 'C—] 'C—] 'C—] 'C—] 'C-] 'C-] 'C-] 'C-] 'C-] 'C-] CONTROLLER. « e v e eeneeen. 2070EN2
RACK T T T 7 7 T T T T T T CABINET tuvvvnnnnnnnnnn. NC-8 [TS-2
" BIU SOFTWARE +¢eveveeeseeass o ECONOLITE ASC/3-2070
l E E E E E E E E E E E CABINET MOUNT. .+ vvvvnn.. BASE
M M M M M M M M M M M LOADBAY POSITIONS....... 16
P P P P P P P P P P P
T T T T T T T T T T T LOAD SWITCHES USED...... 4,6.8
Y Y Y Y Y Y Y Y Y Y Y PHASES USED....ceveeeen 4.6.8
OLA. ¢ ettt eeteneencnoanns NOT USED
OLB:eeeeeeeeeneeocnannns NOT USED
] NOT USED
PROGRAM CONTROLLER DETECTORS OLD: e eeeeeeeeneeocnonnns NOT USED
WIRE LOOPS TO TERMINALS ACCORDING TO THE SCHEDULE
ON LOOP PANEL AS SHOWN SHOWN IN THE CHART BELOW
IN THE CHART BELOW
CONTROLLER TIMING
LOOP PANEL FUNCTION
HOOF NO- | TERMINALS DETECTOR NO. FEATURE | TIME(SEC) THIS ELECTRICAL DETAIL IS FOR
:‘13 LTA.L1B ! THE SIGNAL DESIGN: ©5-1168T4
- Lii'f: DESIGNED: March 2019
0 L3A.L 3 LOAD SWITCH SEALED: 7/24/2019
s . ASSIGNMENT DETAIL REVISED: N/
NU L5A,L5B 5
NU L6A.L6B 6 (program controller according to
NU L7TA,L7B 7 schedule in chart below)
NU L8A,L8B 8
A TCH
NU | L9A.L38B 3 LON%MSBWEIRC FUNCTION
NU L11A.L11B 11 > 4>
NU L12A,L12B 12 3 33
NU L13A.L13B 13 4 @4
NU L14A,L14B 14 5 35
NU L16A,L16B 16 7 37
8 %8 Electrical Detail - Temp Design 4 (TMP Phase IV)
DOCUMENT NOT CONSIDERED
k #2 PED Sheet 1 of 2 SIGNATURES COMPLETED
10 @4 PED .
T 55 PED A ATLS FOR. SR 3015 (Airport Boulevard) SEAL
SPECIAL DETECTOR NOTE E 56 PED at i,
3 oA Prepared In the Offices of: I_ 40 WB Ramps S\‘Q ._.:2'5{.?:.5"5./.0.:1:;.../;/2
Install a video detection system for vehicle detection. Perform 0 e S
instal lation according to manufacturer’'s directions and NCDOT = 2. Diviss tak forrisyill = i 036833 B
engineer approved mounting locations to accomplish the detection OLC AR PiZNlEifE”_S iy 2075 eof C:E“V”IExED — SARELAREL: LD e e &
schemes shown on the Signal Design Plans. 16 OLD 5 TSI I ,4/w\%<>
° REVISIONS INIT. DATE D°°“5W"edbﬁ11’llll“‘
777777777777777777777777777777777777777777777777777777777777777777777777777 Ryan W. Hough 8/1/2019
750 N.Greenfleld Pkwy.Garner, NC 27529 | " 30320FAA2654C3. DATE
*************************************************************************** SIG. INVENTORY NO. 05-1168T4
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ECONOLITE ASC/3-2070 OVERLAP PROGRAMMING DETAIL

1« From Main Menu select | 2. CONTROLLER

2. From CONTROLLER Submenu select | 2. VEHICLE OVERLAPS

OVERLAP C
Select TMG VEH OVLP [C] and 'PPLT FYA’

(program controller as shown)

Toggle Twice

TMG VER_OVLP...[C] TYPE: ..... PPLT FYA
PROTECTED L 5
OPPOSING THROUGH. . .- . PHASE 6

FLASHING ARROW

DELAY ST
ACTI

.CH15 ISOLATE

FYA..0.0 CLE NCE..O.O
PLAN SF BIT DISABLE......" oo O

////////// END PROGRAMMING \\\\\\\\\\

DELETE OVERLAP PROGRAMMING

LOAD RESISTOR INSTALLATION DETAIL

ACCEPTABLE VALUES

VALUE (ohms) | WATTAGE

1.5K - 1.9K 25W_ (min)

2.0K - 3.0K ]180W (min)

(install resistors as shown below)

PHASE 5 YELLOW FIELD
TERMINAL (5Y)

PHASE 5 RED FIELD
TERMINAL (5R)

AC-

AC-

REMOVE RESISTORS

I PROJECT REFERENCE NO. SHEET NO.

I-5700 Sig. 22.2

ECONOLITE ASC/3-2070 SPECIAL MMU PROGRAMMING

1.

2.

3.

From PORT 1

THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: 05-1168T4
DESIGNED: March 2019

SEALED: 7/24/2019

REVISED: N/A

(program controller as shown)

From Main Menu select | 1. CONFIGURATION

From CONF IGURATION Submenu select | 4. PORT 1 (SDLC)

(SDLC) Submenu select | 2. MMU PROGRAM

CAUTION!

Set 1ntersection to Flash

before attempting

to enter or change any MMU programming data.

This progreamming and that of

the MMU programming

card must match exactly. [f they do not, the
1ntersection will be placed 1nto Flash.

MMU PROGRAM | MANUAL ]

0 N O U1 DN W DN -

—_ s s
U D W NN - O W

CH 654321098T7¢65432

END PROGRAMMING

Electrical Detail -

Sheet 2 of 2

Temp Design 4 (TMP Phase IV)

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

ELECTRICAL AND PROGRAMMING
DETAILS FOR:

SR 3015 (Airport Boulevard)

Prepared In the Offlces of:

\~}

on  U0ISIOY

72,

750 N.Greenfield Pkwy,Garner,NC 27529

at
I-40 WB Ramps

Division 5 Wake County Morrisville

PLAN DATE: May 2015 REVIEWED BY:

PREPARED BY: §, Armstrong REVIEWED BY:

REVISIONS INIT. DATE

SEAL
aatig,

S LARO M,

SEAL % =

DocuSigned by:

Ryan W. Hough 8/1/2019

430320EAAZ6EACS DATE

SIG. INVENTORY NO. 05-1168T4
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PHASING DIAGRAM

PHASING DIAGRAM DETECTION LEGEND

--—9
-

- — —
=——-—>

DETECTED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)
UNSIGNALIZED MOVEMENT
PEDESTRIAN MOVEMENT

TABLE OF OPERATION

PHASE
R
SIGNA 0|E|F
IGNAL 21215|f
FACE El+|r|A
8|53
S| H
4,42 |R|t|R|R
61,62,63 |1 [R|R|R
8,82 [R|N|R[R
P61, P62 | W [DW[DWPRK

SR 3015 (Airport Blvd.)

45 MPH -2% Grade
TIMING CHART
ASC/3-2070EN2 CONTROLLER

PHASE 04 IS 8
MINIMUM GREEN * 12 SEC.| 12 SEC. 12 SEC.
VEHICLE EXT. * 2.0 SeCc.| 6.0 sec.| 2.0 SEc
YELLOW CHANGE INT. 4.7 sec.| 4.4 Ssec.| 4.7 SEC.
RED CLEARANCE 2.2 SEC.| 3.2 SEC.| 2.2 SEC.
MAX. 1 * 60 sec.| 60 SEC. 60 SEC.
MAX. 2 * —  SEC. —  SEC. - SEC.
RECALL POSITION NONE SOFT RECALL NONE
LOCK DET. OFF OFF OFF
WALK * —  SEC. (  SEC. —  SEC.
PED. CLEAR —  SEC. 5  SEC. —  SEC.
VOLUME DENSITY OFF ON OFF
ACTUATION B4 ADD * —  VEH. —  VEH. —  VEH.
SEC. PER ACTUATION * —  SEC. —  SEC. —  SEC.
MAX. INITIAL * —  SEC. —  SEC. —  SEC.
TIME B4 REDUCTION * —  SEC. 15 SEC. —  SEC.
TIME TO REDUCE * —  SEC. 50 SEC. —  SEC.
MINIMUM GAP — SEC.| 3.0 SEC. —  SEC.
DUAL ENTRY ON OFF ON
SIMULTANEOUS GAP ON ON ON

* These values may be field adjusted. Do not adjust Min Green and Extension

times for phases 2 and 6 lower than what is shown. Min Green for all other

phases should not be lower than 4 seconds.

Metal Pole #10
-L- Sta 47+15 +/-
86' LT. +/-

SIGNAL FACE I.D.

©

81, 82

All Heads L.E.D.

12"

41, 42
61,62, 63

Po6l, P62

I-40 WB Off Ramp

LOOP & DETECTOR INSTALLATION CHART
ASC/3-2070EN2 CONTROLLER w/ TS-2 CABINET

INDUCTIVE LOOPS DETECTOR UNITS
Size |PIST- FROM 2 2| TIMING
L0OP NO| Ty | STOPAE | TURNS & : bace | & ) e g e BEL:
4A 6X40 0 2-4-2 [X[-1 4 |-|X - - - S
4B 6X40 0 2-4-2 [X|[-1 4 |-|X - - - S
BA 6X6 0 5 X|-] 6 |X]|- - - X N
6B 6X6 0 5 X|-] 6 |X]|- - - X N
6C 6X6 0 5 X|-] 6 |X]|- - - X N
6D 6X40 0 2-4-2 |[X|-] 6 |-|X| - - - S
6E 6X40 0 2-4-2 |[X|-] 6 |-|X| - - - S
6F 6X40 0 2-4-2 |[X|-| 6 |-|X| - - - S
66 6X40 0 2-4-2 |X|-| 6 |- |X|DELAY | 20 - S
8A 6X40 0 2-4-2 |[X|-| 8 |-|X| - - - S
8B 6X40 0 2-4-2 |[X|-| 8 |-|X| - - - S

SR 3015 (Airport Blvd.)

Signal Upgrade - Final Design

I PROJECT REFERENCE NO. SHEET NO.
| 1-5700 Sig 23.0
3 Phase
Fully Actuated
(Cary Signal System)
NOTES
Refer to “Roadway Standard Drawings NCDOT”
dated January 2018 and “Standard
Specifications for Roads and Structures”
dated January 2018.
Do not program signal for Ilate night flashing
operation unless otherwise directed by the
Engineer.
Set all detector units to presence mode.
Program controller to start up in all red.
Maximum times shown in timing chart are for
free-run operation only. Coordinated signal
system timing values supersede these values.
Cary signal system data:
Fiber channel #: 26.
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—)
J,Signal Pole with Sidewalk Guy ._|.
—— Inductive Loop Detector CZ”D
=< Controller & Cabinet cx7
O Junction Box L
— 2-in Underground Conduit —-—-— —
N/A Right of Woy ~  ————-
— Directional Arrow
—_— ) — Directional Drill
N/A Curb Ramp
N/A Guardrai |
[O—— Metal Pole with Mastarm O—
®) "YIELD" Sign (R1-2) ®
wiiﬁd?}?géﬂgﬂgii\'ﬂng|§J£; ((‘\'IJI1116—27r)>L)
© No Right Turn Sign (R3-1) ©
R A
E No Left Turn Sign (R3-2) ©

FINAL UNLESS ALL

Prepared in the Offices of:

SR 3015 (Airport Boulevard)

SEAL

\\\\\\| I“'II,

ST

4]

1"=40'

DOCUMENT NOT CONSIDERED

SIGNATURES COMPLETED

7/24/2019

Mo CA “,
at \\\ '\\e\,.-"""ﬁ,O( /,//
ISR N
I-40 WB Ramps S5 ™,
i SEAL %
Division 5 Wake County Morrisville] = % 026486
PR LY
PLAN DATE: March 2018 REVIEWED BY: ’//%@%.‘f"/mm‘@?}" ®\\
750 N.Gresnfleld Phwy.Garner.NC 27529| PREPARED BY:  J A, Lohr | REVIEWED BY: RIS
0 SCALE 40 REVISIONS INIT DATE | pocusignea oyl 1111101
— b !

DATE

SIG. INVENTORY NO.

05-1168
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. PROJECT REFERENCE NO. SHEET NO.
EDI MODEL MMU2-16LEip UNIT OPTIONS NOTES I P TR
- ig. 23.
MALFUNCTION MANAGEMENT UNIT 1. To prevent “flash-conflict” problems. wire all unused |oad
PROGRAMMING DETAIL OPTION | SETTING switches to flash red. Verify that signal heads flash in
RECURRENT PULSE ON accordance with the signal plans.
(program card and tables as shown below) ALK DISABLE oFF SIGNAL HEAD HOOK-UP CHART
0G CVM FAULTS oN 2. To prevent red failures on unused monitor channels, tie
/o 6 6 6 6 06 0606 06 060 o 6 o o ol FIELD CHECK ENABLE EXTERN WATCHDOG OFF unused load switch red outputs 1+2+3:5+7+49,10.,12.,13,14,.,15, PHASE 1 2 3 4 5 6 7 8 PED PéD PI‘ESD PED OLA|OLB|OLC|OLD
g 3 4 5 & 7 8 3 lo 1213 1415 16 DUAL IND ENABLE 24V-2:12VDC OFF and 16 to load switch AC+ by inserting a jumper plug in
9% 229228 92°% % % % RED FAIL ENABLE PGM_CARD MEMORY ON the unused load switch socket from pin 1 (LS AC+) to pin 3 HEIA%NANLO NU [ NU [ NU |41,42| NU slégz NU (81,82 NU | NU ';212' NU [ NU | NU [ NU [ NU
o000 000 0 00 0 20 CHANNEL | ENABLE/ LEDguord ON (RED out). Make sure all flash transfer relays are in place.
LS &l ol Nk p om ok NUMBER | DISABLE o e Ao RED 4R 6R
o o o 6 6 06 6 6 0 o o 1 ISABLE TYPEL2-SDLC OFF 3. Program controller to start up as follows: Main Menu 2-5
-3 & 9 o 2 4 lg 13 11 18 : VM 3x/Day Lotch ON MUTCD-> YES, ALL RED...6. Phase 2 Green, Phase 6 Walk
_ 0o o 0 0 o 0o 0 o O o o P1 2 DISABLE YELLOW 4Y BY
5 6 7 8 9 16 11 12 13 14 15 16 3 DISABLE
(] (o] (o] (] (] (] (o] (o] (o] o o . .
o o o o 6 0 o o o ) ENABLE FLASHING YELLOW ARROW 4. Set power-up flash time to 10 seconds and implement on the
-2 8 o P YT BT ¢ 5 DISABLE Malfunction Management Unit. Set controller power-up GREEN
78 % %% 215 28 % 6 ENABLE CONFIG MODE | 8 flash time to O nd
“0 0 0 0O O o o o o o 7 DISABLE ENABLE CHANNEL PAIR, FYA as I me o Seco S. RED SR
_0 0o o 0 o O o0 o CH 1-13 OFF . ARROW
823 18 1112 13 14 15 16 5 8 ENABLE 5. Enable simul taneous gap-out feature for all phases.
60 6 0 o o o 3 DISABLE CH 3-14 OFF , . , YELLOW
9 b 1112 13 14 15 16 2 DISABLE CH 5-15 OFF 6. Program detectors in accordance with the manufacturer’'s ARROW 8Y
e 28 %8 1 ENABLE CH 7-16 OFF instructions to accomplish the detection schemes shown on GREEN
o000 0o w8785 4321 12 DISABLE RED/YEL INPUT ENABLE the signal design plans. ARROW 4G 66 86
n_lz 13 14 15 18 YELLOW 00000000 13 DISABLE CH | OFF
0 0o o o DISABLE L oo o020 5o 14 DISABLE CH 3 OFF 7. Program detector call delay and extension timing on the w, 1R
BN 18151413 121110 9 15 DISABLE CH 5 OFF control ler, unless otherwise specified.
13:?4 ?5 ﬁs MINIMUM FLASH TIMEE :)o :)o °° 16 DISABLE CH 7 OFF . " " X
°© o o Y299 j FLASH RATE FAULT OFF 8. Set all detector card unit channels to "presence’ mode. k 116
1415 6 24 V LATCH ENABLEJ FYA TRAP DETECT OFF _ _
° ° CVM LATCH ENABLE 9. Program phases 6 for volume density operation.
15:(;)5 o NU = Not Used
\ MMU PROGRAMMING NOTE 10. Program phases 4 and 8 for dual entry.
MMU PROGRAMMING CARD ENSURE YELLOW CHANGE PLUS RED CLEARANCE MONITORING 11. The cabinet and controller are a part of the Cary
[S ENABLED FOR ALL CHANNELS. Signal System.
DETECTOR RACK SET-UP DETAIL EQUIPMENT INEORMATION
INSERT DETECTOR CARDS IN RACK ACCORDING TO THE DETAIL SHOWN BELOW.
PARTICULAR DETECTOR CHANNELS WILL CALL PHASES INDICATED.
CH1 CH1 CH1 CH1 CH1 CH1 CONTROLLER. ettt eeteenaans 2070EN2
L3 L1 L7 LS L11 L9 S S S S S CABINET et eeeeeeeeneaens NC-8 |TS-2
B 6 @ 4 36 36 38 36 L L L L L SOFTWARE +¢eveveeeseese o ECONOLITE ASC/3-2070
0 0 O O O CABINET MOUNT..eeveeeens BASE
RACK " x T T T T T LOADBAY POSITIONS....... 16
#1 BlU T Teor T o T taon 1 e | e |l e | e | & LOAD SWITCHES USED...... 4,6.8411
L6 L2 L6 L6 L12 | L1o M M M M M PHASES USED...ceeeeeeen. 4.6.6PED.8
P P P P P OLA: e et teeeeneennnannns NOT USED
go | g4 | g6 | g6 | NoT | 88 | T T T T T
USED Y Y v v y OLB:eeeeeeeennneeannnannns NOT USED
x 1 NOT USED
1 0 NOT USED
PROGRAM CONTROLLER DETECTORS
WIRE LOOPS TO TERMINALS ACCORDING TO THE SCHEDULE
NN e CuaRT BELOWT SHOWN IN THE CHART BELOW THIS ELECTRICAL DETAIL IS FOR
CONTROLLER TIMING THE SIGNAL DESIGN: ©5-1168
LOOP PANEL FUNCT
LOOP NO- | TERMINALS peTecToR No.| N T ON e RE [T I (sEC) DESIGNED: March 2019
4A L1A,L1B 1 g 4 LOAD SWITCH SEALED: 7/24/2019
4 . :
B L2A,L2B 2 3 4 ASSIGNMENT DETAIL REVISED: N/A
6A L3A,L3B *% 3 % 6
68 L4A. L4B %% 4 %6 (program controller according to
6C L SA.L5B %% 5 36 schedule in chart below)
6D L6A.L6B 6 % 6 LOAD SWITCH
6E L7TA,L7B 7 %6 NUMBER FUNCTION
oF L8A,L8B 8 26 | 21
66 L9A,L9B 9 26 DELAY 20 2 @2
8A L10A,L10B 10 28 3 %3
8B L11A.L11B 11 g 8 4 % 4
NU L12A.L12B 12 5 25
NU L13A,L13B 13 6 %6
NU L14A,L148B 14 7 g7
NU .
NU L15A.L15B 15 8 ¢8 DOCUMENT NOT CONSIDERED
L16A.L168 16 9 ::2 PED Electrical Detail - Final Design - Sheet 1 of 2 siGRNAL UNLESS ALL
10 4 PED .
T 55 PED A o TATLS FOR. SR 3015 (Airport Boulevard) SEAL
12 ¢8 PED a't \\\\\:e\ C ROI”,//
Prepared In the Offices of: S\ e, { %,
13 OLA I-40 WB Ramps §§._..;;@‘“5’0¢4;~.%7c:
14 OLB S i SEAL E
=3 o o = 036833 =
15 oLC \&: Division 5 Wake County Morrisville E N
16 oLD i PLAN DATE: May 2015 REVIEWED BY: ”/,:pk <b"’GINVJa\ \1\\\5
%m;@ PREPARED BY: S, APMStrong | REVIEWED Bv: /"/,f]{“W. \f\\?‘“\\\
; REVISIONS INIT. DATE DocuSwnedby:’lll“
- 8/1/2019
** Detector Type - N 750 Woreantios Pry.Garvoic zrses | | | Ry W o
*************************************************************************** SIG. INVENTORY NO. (05-1168
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| PROJECT REFERENCE NO. | SHEET NO.
| 1-5700 Sig. 23.2
ECONOLITE ASC/3-2070 SPECIAL MMU PROGRAMMING
(program controller as shown)
PEDESTRIAN PUSH BUTTON WIRING DETAIL
(wire push buttons as shown) 1. From Main Menu select | 1. CONFIGURATION
2. From CONF IGURATION Submenu select | 4. PORT 1 (SDLC)
CONTROLLER CABINET : ‘ PHASE 6 PED BUTTONS
! (ON POLE) 3. From PORT 1 (SDLC) Submenu select [ 2. MMU PROGRAM
AC- : * o CAUTION!
PHASE 6 PED : Set i1ntersection to Flash before attempting
ISOLATOR INPUT : to enter or change any MMU programming data.
This programming and that of the MMU programming
card must match exactly. [f they do not, the
1ntersection will be placed 1nto Flash.
MMU PROGRAM | MANUAL ]
CH 654321098T7%65432
1
2
3
4 X
5
6 X
;
8
9
COUNTDOWN PEDESTRIAN SIGNAL OPERATION 0
Countdown Ped Signals are required to display timing only during 11
Ped Clearance Interval. Consult Ped Signal Module user’s manual 12
for instructions on selecting this feature.
13
14
15
END PROGRAMMING
. . ' ' DOCUMENT NOT CONSIDERED
Electrical Detail - Final Design - Sheet 2 of 2 SIGRATURES CONPLETED
o o el SR 3015 (ALrport Boulevard) SEAL
THIS ELECTRICAL DETAIL IS FOR at SN CARG,
Prepared In the Offices of: <:<b e €§§} ...... a7
THE SIGNAL DESIGN: B5-1168 I-40 WB Ramps SOz
DESIGNED: March 2019 ; Do M s
SEALED: 7/24/2019 \e: Division 5 Wake County Morrisville z 3 3
REVISED: N/A = PLAN DATE: May 2015 REVIEWED BY: ”z,/pk "-{:’E/GINE}?:- S
° ~§ //, /]/ ------ QQ\\\
$ PREPARED BY:  $, Armstrong REVIEWED BY: gy, W \f\\\\\\\
REVISIONS INIT. DATE DocusSigned by: e
750 N.Greenfield Piwy.Garner,NC 27529 | [ fiﬁ;xﬁlﬁ% 8/D1A/T25019
*************************************************************************** SIG. INVENTORY NO. (05-1168
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SPECIAL NOTE METAL POLE No. 10 and 11 IPROJECTIRZF;(I:;NCE NO. Sjl-glEEszN(;.
Design Loading for METAL POLE NO. 10 The contractor is responsible for verifying
that the mast arm attachment height (Hl)
willprovide the "Design Height”clearance
C Pole ) from the roadway before submitting findl MAST ARM LOADING SCHEDULE
- 40 - shop drawings for approval Verify OADING
| >4 , 1 . 3/ Y elevation data below which was obtained SYMBOL DESCRIPTION AREA 1 SIZE | WEIGHT
1 S by field measurement or from available 5 S TCID MOUNTED SICNAL HEAD N
I ! | | project survey dafo. o 12-3 SECTTON-WITH BACKPLATE  |¥3 >F+| 5 %, |00 L85
] | | | Elevation Data for Mast Arm — 3007
N O O I Attachment (H1) 2 RIGID MOUNTED R R
g|p
ills % % . P Elevation Differences for: | Pole 8 | Pole 9
N\ see Hotes ] Baseline reference point at
1e ¢ Foundation @ ground level % 0.0 f1. 0.0 f1.
o o BOoR 81 Tootwey Biface | 24 T | 10 #1
See . .
Note 8 Fdge oEfle\JFSzl\f)er]wggfc?rrefnoCcee Df curb | 16 Fr. | +0.4 ft.
Hl= 21’
See Maximum 25.6 ft.
Note 7
NOTES
Roadway Clearance
Design Height 17 f+ DESIGN REFERENCE MATERIAL
Minimum 16.5 f+. | o
9.0 ) 1. Design the fraffic signalstructure and foundation in accordance with:
Termingl « The 6th Edition 2013 AASHTO “Standard Specifications for StructuralSupports for Highway
Compartment . L - e . . . . . .
@ @ 180° Signs, Luminaires, and Traffic Signals, including allof the latest interim revisions.
« The 2018 NCDOT “Standard Specifications for Roads and Structures.” The latest addenda to
(e} ® @] P . . . . . . -
@ _____ -0 -_}_ i 180 —- the specifications can be found in the traffic signalproject specialprovisions.
* The 2018 NCDOT Roadway Standard Drawings.
‘ ¢ @ « The traffic signalproject plans and specialprovisions.
See Note 7d ¢ * The NCDOT "MetalPole Standards”located at the following NCDOT website:
— https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx
? See Note Te 270
High Point of Roadway Surface ‘ | DESICN REQUIREMENTS
C Foundation 7
Base line reference elev. = 0.0’ 2. Design the traffic signalstructure using the loading conditions shown in the elevation
] ] views. These are anfticipated worst case “design loads”and may not represent the actudl
Elevation View POLE RADIAL ORIENTATION loads that willbe applied at the time of the installation. The contractor should refer to the
traffic signalplans for the actuadlloads that willbe applied at the time of the installation.
3. Design all signal supports using stress ratios that do not exceed 0.9.
4, The camber design for the mast arm deflection should provide an appearance of a low
| pitched arch where the tip or the free end of the mast arm does not deflect below
. . horizontalwhen fully loaded.

De81gn Loadlng for‘ METAL POLE NO . 11 5. A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring
stiffened box connection shown as long as the connection meets allof the design
requirements.

, ¢ Pole 6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.
20 > 7. The mast arm attachment height (Hl) shown is based on the following design assumptions:
1. oL L1 11’ L1 3, 8 L3, 24" ' d. Mast arm slope and deflection are not considered in determining the arm attachment
<—>|<—>|<—>|<—>|<—>|<—>|<—>|<—>|<—>|<—>! height as they are assumed to offset each other.
i | | | | | | | | | b. Signalheads are rigidly mounted and vertically centered on the mast arm.
| I I I I I | | | ]=[ c. The roadway clearance height for design is as shown in the elevation views.
d. The top of the pole base plate is 0.75 feet above the ground elevation.
1 | O O e. Refer to the Etlevation Data Chart for the elevation differences between the proposed
= = | [ | ils foundation ground leveland fthe high point of fthe roadway.
¢ l 2 O O - 2 > 8. The pole manufacturer willdetermine the fotalheight (H2) of each pole using the greater of
6 6 _— See NoJresj 5 the following:
[ 4 & 5 * Mast arm attachment height (Hl) plus 2 feeft, or
* Hl plus 1/72 of the totalheight of the mast arm attachment assembly plus 1 foot.
8 BOLT BASE PLATE DETAIL 9. If pole location adjustments are required, the contractor must gain approval from the
H2 Engineer as this may affect the mast arm lengths and arm attachment heights. The
See See Notfe 6 contractor may contact the SignalDesign Section Senior StructuralEngineer for
Note 8 assistance at (919) 814-5000.
_ , 10. The confractor is responsible for verifying that the mast arm length shown willallow
Hl= 19.5 5 | N .
Maximum 25.6 f+. See proper positioning of the signalheads over fhe roadway.
Note T 11. The contractor is responsible for providing soilpenetration ftesting data (SPT) fo the pole
manufacturer so site specific foundations can be designed.
Roadway Clearance
Design Height 17 f+ o
Minimum 16.5 ft. AN
QY
C\J (o]
—¢ — 180" —-
Mast Arm .
Prepared in the Offices of: . SEAL
| B.C Slate i SR 3015 (Airport Boulevard) i,
s ala , ; ate widfth S C ARG,
4 at S0 SAR0.
¢ See NoT//e rd I-40 WB RampS 5:§:,-;@? 04,4(-..,..72:
See Note Te ?& S SEAL Y
‘ High Point of Roadway Surface Division 5 Wake County Morrisville] = 3 026486 : =
ﬁ q:_ Foundation BASE PLATE TEMPLATE & ANCHOR BOLT PLAN DATE: March 2019 REVIEWED BY: :;%;’-.. “\NGIN&‘—Q\-'}@.\S
A S TNINRCY <</\¢
Base line reference elev. = 0.0’ LOCK PLATE DETAIL 750 N.Greenfleld Pkwy.Garner.NC 27529 PREPARED BY: J.A. Lohr REVIEWED BY: ’/,i\/?]‘ J. 1\\\\‘
SCALE REVISIONS INIT. DATE ———DocuS@nedb;!I”'|l‘\‘\\\\
Elevat lon VleW For 8 BOlt Base Plate 9 N/‘A ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ’ %;}) 8/5/2019
—— @0 | T e DATE
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PHASING DIAGRAM

PHASING DIAGRAM DETECTION LEGEND

TABLE OF OPERATION

PHASE
SIGNAL |0 |0 F
Face |22 3 5

56| |3

21,22 |G|G|R]|Y
41 R[R|~—|-R

51 ~— || R~
52,53 |—|R|—|R
61, 62, 63 GIR]|Y

SIGNAL FACE I.D.

All Heads L.E.D.

&)
),

LOOP & DETECTOR INSTALLATION CHART
ASC/3-2070EN2 CONTROLLER w/ TS-2 CABINET
INDUCTIVE LOOPS DETECTOR UNITS

Loop / | SIZE D'SSTTé::fRM TURNS |3 2 | NEmA 3 z| TIMING ADDED |  DET.
ZONE NO. (f1) (1) z % PHASE | z é’ FEATURE | TIME [sec] INITIAL| TYPE
2A 6X6 300 [EXIST |[-|X] 2 |-|X - - X N
2B 6X6 300 [EXIST |-|X] 2 |-|X - - X N
4A 6X60 0 2-4-2 |- |X] 4 |-[X - - - S
5 |- |X|DELAY 15 - S
5A 6X40 0 2-4-2 |- |X > |- IxIDELAY 3 3 5
5B 6X60 0 2-4-2 |- |X| 5 |-|X]|DELAY 15 - S
5C 6X60 0 2-4-2 |- |X| 5 |-|[X|DELAY 15 - S
5D 6X60 0 2-4-2 |- |X| 5 |-|X]|DELAY 15 - S
b A% 6X6 | 300 * X|-1 6 |[-|*% - - X N
6B* 6X6 | 300 * X|-1 6 |[-|*% - - X N
6 C* 6X6 | 300 * X|-1 6 |[-|*% - - X N

* Video detection zone.

<0 DETECTED MOVEMENT @ e
- UNDETECTED MOVEMENT (OVERLAP) @ 12" @ “ 12" @ 12"
-« — — UNSIGNALIZED MOVEMENT
<———>  PEDESTRIAN MOVEMENT @ @ @ @
41 51 21, 22 52,53
61, 62, 63
———jf—:::::::::::::::;:T_T_——i—i__—72&@
- C) - - o _
2B o —
_ - T— T I I T T T l_:—I_I—I—I_:_:—:—:_
45 MPH  -1% Grade
TIMING CHART
ASC/3-2070EN2 CONTROLLER
PHASE 02 04 25 26
MINIMUM GREEN * 12 SEC. [ SEC. (  SEC. 12 SEC.
VEHICLE EXT. * 6.0 sec.| 1.0 sec.| 2.0 sec.| 6.0 SEC.
YELLOW CHANGE INT. 4.0 sec.| 3.0 sec.| 3.0 sec.| 4.0 SEC.
RED CLEARANCE 2.0 SECc.| 3.3 SEC.| 2.6 SECc.| 2.0 SEC.
MAX. 1 * 120 sec.| 30 sEec. 15 sec.| 120 SEC.
RECALL POSITION MIN. RECALL NONE NONE MIN. RECALL
LOCK DET. ON OFF OFF ON
WALK * —  SEC. - SEC. - SEC. - SEC.
PED. CLEAR —  SEC. —  SEC. - SEC. - SEC.
VOLUME DENSITY ON OFF OFF ON
ACTUATION B4 ADD * —  VEH. —  VEH. —  VEH. —  VEH.
SEC. PER ACTUATION * 1.5 SEC. —  SEC. — SEC.| 1.0 SEC
MAX. INITIAL * 34 SEC. —  SEC. — SEC.| 34 SEC.
TIME B4 REDUCTION * 15  SEC. —  SEC. —  SEC. 15 SEC.
TIME TO REDUCE * 30 SEC. —  SEC. — SEC.| 30 SEC.
MINIMUM  GAP 3.0 SEC. —  SEC. — SEC.| 3.0 SEC.
DUAL ENTRY OFF OFF OFF OFF
SIMULTANEOUS GAP ON ON ON ON

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

lower than 4 seconds.

D

IPROJECT REFERENCE NO.

SHEET NO.

| 1-5700

Sig 24.0

3 Phase
Fully Actuated
(Cary Signal System)

NOTES

1. Refer to “Roadway Standard Drawings NCDOT”

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

operation unless otherwise directed by the
Engineer.

3. Phase 5 may be |agged.

Set all detector units to presence mode.

5. In the event of |loop replacement, refer to

2. Do not program signal for late night flashing

the current [ITS and Signals Design Manual and
submit a Plan of Record to the Signal Design

Section.

6. Pavement markings are existing.
7. Maximum times shown in timing chart are for

free-run operation only. Coordinated signal
system timing values supersede these values.

8. Cary signal system data:

Fiber channel #: 26.

system. Shown locations of detectors are
conceptual only. Refer to the manufacturer’
guidelines for optimal detector placement.

LEGEND
PROPOSED EXISTING
O— Traffic Signal Head o>
O— Modified Signal Head N/A
— Sign —
? Pedestrian Signal Head *
With Push Button & Sign
O— Signal Pole with Guy o—)
, Signal Pole with Sidewalk Guy -
—— Inductive Loop Detector CZ”D
> Control ler & Cabinet cx7
O Junction Box |
— - 2-in Underground Conduit —-—-—-—
N/A Right of gy @ ————-
— Directional Arrow —>
N/A Guardrail B R
5 Construction Zone Drums B s
Construction Zone |
od Out of Pavement Detector o«
— Video Detection Areg —
N No U-Turn Sign (R3-4) ®
U-TURN gilgrL_D( RT1UOB1166;-IT TURN

9. This intersection features a video detection

S

DOCUMENT NOT CONSIDERED
Signal Upgrade - Temporary Design 1 (TMP Phase I)| scurtorescompieren
Prepared in the Offices of: SR 3015 (Alr\por‘t B].Vd-) SEAL
at o\t
ow bARg
SR 1789 S
< SR (Y -
(Pleasant Grove Church Rd.) | 57% ¢ V7%
Division 5 Wake County Morrisvillel = 3 026486 ¢ =
PLAN DATE: March 2019 REVIEWED BY: ’f,:%%\f,v cm&fﬁ--‘i &\\5
750 N.Greenfleld Pkwy,Garner,NC 27529| PREPARED BY: J.A. Lohr REVIEWED BY: %@ﬁfﬂ@
SCALE REVISIONS INIT. DATE | pocusigned b;:/"llnu\\“\\
0 40 | ] 7/24/2019
ﬁ *************************************************************************** _.mmmjl\/um DATE
1"=40" b SIG. INVENTORY No.  05-1906T|
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P UNIT OPTIONS — | 1-5700 Sig. 24.1
MALFUNCTION MANAGEMENT UNIT 1. To prevent “flash-conflict” problems. wire all unused |oad
PROGRAMMING DETAIL OPTION | SETTING switches to flash red. Verify that signal heads flash in
(program card and tables as shown below) RECURRENT PULSE ON accordance with the signal plans.
WALK DISABLE OFF -
/ | 0G CVM FAULTS oN 2. To prevent red failures on unused monitor channels, tie SIGNAL HEAD HOOK-UP CHART
B FIELD CHECK ENABLE EXTERN WATCHDOG OFF unused load switch red outputs 1+3.7+8,9,10.11,12.13, 2 4 6 8
Lg 23 Z E E Z § 3 Z@ Zl 22 1§ 24 lé; ZG ° DUAL IND ENABLE 24V-2:12VDC OFF and 14 to load switch AC+ by inserting a jumper plug in PHASE 1 2 3|4 > 6 / 8 | pEn| PED| PED| PED| O-A | OLB| OLC) OLD
_o o o 0 o o O o o o PGM CARD MEMORY ON +h n | 1 tch ket from in 1 ( AC+) T in
23 DD e e bl DY RED FAIL ENABLE EDoverd N e unused foad switch socke om b1 LS AC © pin 3 SIGNAL |\ {2122] nu | a1 | s7(8982 no | o [ v | o [ o | oo | no | oo | s s2.s3
S S S S CHANNEL ENABLE/ 9 (RED out). Make sure all flash transfer relays are in place. HEAD NO. 63
3405 5 7 8 5@ 2 1314 B I6 NUMBER ISABLE FORCE TYPE 16 OFF
o o o 2 o o o 60 o oo TYPE12-SDLC OFF 3. Program controller to start up in phase 2 Green and 6 Green. RED 2R % | B6R 16R
4.5 6 7 8 9 18 1 12 13 14 15 16 1 DISABLE VM 3x/Day Latch ON
D O O D G P1 2 ENABLE 4. Set power-up flash time to 10 seconds and implement on the
56 7 8 30l hi DY 3 DISABLE Mal function Management Unit. Set controller power-up YELLOW 2Y * | BY
B IEEEER: 2 ENABLE FLASHING YELLOW ARROW flash time to 0 seconds.
c o oo 99 0o & | > DISABLE CONFIG MODE | B GREEN 26 66
- 6 ENABLE 5. Enable simul taneous gap-out feature for all phases.
8o &¥eR S8 & o - DISABLE ENABLE CHANNEL PAIR, FYA ED
o3 e B W B R o 8 DISABLE CH 1-13 OFF 6. Program detectors in accordance with the manufacturer’s ARROW 4R I5R
%% 2 %9 L0 9 DISABLE CH 3-14 OFF instructions to accomplish the detection schemes shown on
0 0o 0 0 o o o 19 DISABLE CH 5-15 ON . . YELLOW 4Y 15Y | 16Y
CH 7-16 OFF the signal design plans. ARROW
0 23 1318 11 DISABLE
- RIS B3 I 12 DISABLE L o 7. Program detector call delay and extension timing on the FLASHING 156
e B ou s rELLOW {88 099399 13 DISABLE _— - control ler. unless otherwise specified. ARROW
12—013 ?4 % 1% DISABLE 00000000 P2 14 DISABLE " " GREEN
~0 o o o 161514131211109 15 ENABLE CH S ON 8. Set all detector card unit channels to “"presence” mode. ARROW 4G | 56 166
5 5 1B MINIMUM FLASH TIMEE :)o :)o °° 16 ENABLE CH 7 OFF . ‘
© o o ¥2 99 j FLASH RATE FAULT ON 9. Program phases 2 and 6 for volume density operation.
14:?5 ?6 24 V LATCH ENABLEJ FYA TRAP DETECT ON
o ° CVM LATCH ENABLE 10. The cabinet and controller are a part of the Cary NU = Not Used
15 1
\ ° Signal System. % See pictorial of head wiring detail this sheet.
MMU PROGRAMMING NOTE
ENSURE YELLOW CHANGE PLUS RED CLEARANCE MONITORING * [.)enofes |r.15’roll I?od resistor. See load resistor
MMU PROGRAMMING CARD IS ENABLED FOR ALL CHANNELS. installation detail on sheet 2.
DETECTOR RACK SET-UP DETAIL
INSERT DETECTOR CARDS IN RACK ACCORDING TO THE DETAIL SHOWN BELOW.
PARTICULAR DETECTOR CHANNELS WILL CALL PHASES INDICATED. EQUIPMENT INFORMATION FYA SIGNAL WIRING DETAIL
CH1 CH1 CH1 CH1 CH1 CONTROLLER e« et eeeseees s 207T0EN2 (wire signal head as shown)
L3 L1 L7 L5 S L9 S S S S S CABINET tveeeeeeenencens NC-8 [TS-2
4 | g2 | 65 | 85 L 35 L L L L L SOFTWARE .....ovvvenn ECONOLITE ASC/3-2070
0 0 0 0 0 0 CABINET MOUNT. @ venvunnn. BASE OLC RED (15R) —
RACK % T T T T T T LOADBAY POSITIONS....... 16
#1 BIU CH2 CH2 CH2 CH2 E CH2 E E E E E LDAD SWITCHES USED ------ 204’506'15016 OLC YELLOW (15Y) —@
L4 L2 L8 L6 M L10 M M M M M PHASES USED...veeveeeenn 2+4.5.06
) . > P P P P P P OLA:eeeeeeeseneaseessss s NOT USED OLCGREEN‘15G’—@
NOT | @ o o T [ NoT | T T T T T OLBevevveeenennennsens. . NOT USED
USED Y |USED| Y Y Y Y Y oLC * —]
** * e & @ o & 0 ¢ ¢ o 6 0 0 ¢ o 6 0 0 0o 0o 0 0 @SGREEN(SG) @
OLD...oooooooooooooooooo4+5
% SEE OVERLAP PROGRAMMING DETAIL ON SHEET 2 51
PROGRAM CONTROLLER DETECTORS
WIRE LOOPS TO TERMINALS ACCORDING TO THE SCHEDULE
ON LOOP PANEL AS SHOWN SHOWN IN THE CHART BELOW
IN THE CHART BELOW
CONTROLLER TIMING
LOOP PANEL FUNCT
LOOP NO- | 7ERMINALS peTecTOR No.| FUNCT I ON e e [T IvE (SEC)
2A L1A.L1B x% 1 g 2 LOAD SWITCH
2B .
L2A.L28B ¥* 2 P2 ASSIGNMENT DETAIL
4A L3A,L3B 3 84
NU L 4A.L4B p (program controller according to
ADD JUMPERS FROM: TSA.L5B 5 55 DELAY 15 schedule in chart below) THIS ELECTRICAL DETAIL IS FOR
L5A TO L6A, AND S5A THE SIGNAL DESIGN: ©5-1906T1
L58 TO L6B L6A,L6B * 6 B2 DELAY 3 LOAD SWITCH FUNCTION M 9
58 L7A.LTB 7 g5 DELAY| 15 NUMBER DESIGNED: March 201
5C | L8A.L8B 8 5 | DELAY| 15 1 %1 SEALED: 7/24/2019
5D L9A,L9B 9 85 DELAY| 15 2 ¢ 2 REVISED: N/a
NU L10A,L108B 10 3 23
NU L11A,L11B 11 4 % 4
NU L12A,L12B 12 5 35
NU L13A,L13B 13 6 %6
NU L14A,L14B 14 7 g7
NU L15A,L15B 15 8 %8
NU L16A,L16B 16 9 @2 PED
10 34 PED Electrical Detail - Temp 1 (TMP Phase I) O CUNMENT NOT CONSIDERED
* Detector Type - G (remove delay from existing detector card) 11 36 PED Sheet 1 of 2 sioFINAL UNLESS ALL
** Detector Type - N 12 #8 PED ELECTRICAL AND ngyﬁ;iﬁgﬁgg S-R 3015 (Air‘por‘t B].Vd-) SEAL
13 oLA ' at SN Y- 1
14 OoLB Prepared n the @fffices 4F: \\o‘\/\‘i\. ........... 0( ;",,/
SPECIAL DETECTOR NOTE E oL Wiyl SR 1789 S
B ~ J I3 =
7 o0 - (Pleasant Grove Church Rd.) T
Install a video detection system for vehicle detection. Perform . Division 5 Wake County Cary T 5 0O S
instal lation according to manufacturer’'s directions and NCDOT : PLAN DATE:  November 2015  |REVIEWED BY: 2NN R E
engineer approved mounting locations to accomplish the detection /& PREPARED BY: S, APMStrong | REVIEWED BY: "'/,f’{uw. \‘%f}
schemes shown on the Signal Design Plans for zones 6A. 6B. and 6C. REVISIONS INIT. | DATE bocusignedby:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Ryan W. Hougl 8/1/2019
TBBONN(Graeylithd kv, Goarner, NOC 27829 | | N\ 430320FAA2654C3... DATE
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I PROJECT REFERENCE NO. SHEET NO.
| 1-5700 Sig. 24.2
(program controller as shown) ECONOLITE ASC/3-2070 SPECIAL MMU PROGRAMMING
(program controller as shown)
I. From Main Menu select | 2. CONTROLLER 1. From Main Menu select |1. CONFIGURATION
2. From CONTROLLER Submenu select [ 2. VEHICLE OVERLAPS 5. From CONFIGURATION Submenu select | 4. PORT 1 (SDLC)
3. From PORT 1 (SDLC) Submenu select (2. MMU PROGRAM
Toggle Twice
|
e CAUTION!
Select TMG VEH OVLP [C] and 'PPLT FYA' Set intersection to Flash before attempting
to enter or change any MMU programming data.
TMG VEH OVLP...[C] TYPE: ..... PPLT FYA
This progremming and that of the MMU programming
PROTECTED LEFT TURN.... PHASE 5 card must match exactly. If they do not, the
OPPOSING THROUGH....... PHASE 6 1ntersection will be placed into Flash.
FLASHING ARROW OUTPUT..... CH15 [ISOLATE
MMU PROGRAM | MANUAL |
DELAY START OF: FYA..0.0 CLEARANCE..O.O
ACTION PLAN SF BIT DISABLE:. e eveeeess 0 CH 654321098765 432
J/ Toggle Once 1
2 X X X X
OVERLAP D 5
Select TMG VEH OVLP [D] and 'NORMAL’ y
TMG VEH OVLP...[D] TYPE: ....... NORMAL 5
PHASES 1 2 3 456 78 9012345®6 6
INCLUDED . . « X X . ,
LAG GRN 0.0 YEL 0.0 RED 0.0 8
9
END PROGRAMMING 10
11
12
13
14
15 X
END PROGRAMMING
LOAD RESISTOR INSTALLATION DETAIL
(install resistors as shown below)
PHASE 5 YELLOW FIELD Electrical Detail - Temp 1 (TMP Phase I) O CUNMENT NOT CONSIDERED
ACCEPTABLE VALUES TERMINAL (5Y) Sheet 2 of 2 SIGNATURES COMPLETED
VALUE (ohms) | WATTAGE ELECTRICAL AND” PROGRAMNING SR 3015 (Airport Blvd.) SEAL
1.5K - 1.9K 25W (min) PHASE 5 RED FIELD R: a_t \\\\\\\(131:4””,,//
2.0K - 3.0K [18W (min) TERMINAL (SR THIS ELECTRICAL DETAIL IS FOR Praparsd in 1 OFfioss ofs SR 1789 X f}..‘.-é-s--s-/gf.ﬁ?z}"@
AC- THE SIGNAL DESIGN: ©5-1906T1 P1 G Ch h Rd :;:§5.-'1;@ 4’4(':.._?7”::
DESIGNED: March 2019 3 ) ( Seasant w'"koz/et urc ne- )-11 R T
SEALED: 7/24/2019 81 piZNl?)ifEn- — ake F?EuvrlExED — orrisville "’,,’P;-.flllcuNﬁQ\-’""' 5:
AC- REVISED: N/A s ; 2y : RN
§ PREPARED BY: $, Armstrong REVIEWED BY: "/,,,“W. ‘i\\\\\\‘\
REVISIONS INIT. DATE DocuSigned by: o
8/1/2019
750 N.Greenfield Phwy.Garner,NC 27529 | RW'WH”% SaE
*************************************************************************** SIG. INVENTORY NO. 05-1906T1




PHASING DIAGRAM

PHASING DIAGRAM DETECTION LEGEND

<0 DETECTED MOVEMENT

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

TABLE OF OPERATION
PHASE

SIGNAL |@|@| |F
race 212194
56| |3
21,22 |G|G|R|Y
41 |R[R|—|R
42,43 | —|R|—|R
51 — |5 [<R|-¢
61,62 |R|G|R|Y

DR

Metal Pole #12
-L- Sta 57+25 +/-
71" LT. +/-

SR 3015 (Airport Blvd.)

41

HdIN Gt

1
N
o
()
=
QO
o
(]

12"

SIGNAL FACE I.D.

All Heads L.E.D.

)
),

000,

009

1211 1211
€==) 21, 22
‘ 42, 43
61, 62 ’
51

[epIN@p]
TR | 3%
I I | < =
I H ©
I | |l o8
T I, = _
I I
H (@I
I I, So
I 2
[ | - »
E] I, &5
[T W=

|

|

|

\

—_— ———_— — — — —- —_—- —_—- —_—- —_—- —_—- —_— —_— —_— —_——_— —_— —_— —_— —_——_— —_——_— —_— —_——_——_— —_——_——_——_——

LOOP & DETECTOR INSTALLATION CHART
ASC/3-2070EN2 CONTROLLER w/ TS-2 CABINET

3 Phase

Fully Actuated

NOTES

I PROJECT REFERENCE NO. SHEET NO.

$ig 25.0

| 1-5700

(Cary Signal System)

_——
—_——
—_—
—
—_—
—_—
—
—

TIMING CHART
ASC/3-2070EN2 CONTROLLER

PHASE 02 04 @5 w6
MINIMUM GREEN * 12 SEC. [ SEC. [  SEC. 12 SEC.
VEHICLE EXT. * ©.0 sec.| 2.0 sec.| 2.0 sec.| 6.0 SEC.
YELLOW CHANGE INT. 4,7 sec.| 3.0 sec.| 3.0 sec.| 4.7 SsEC
RED CLEARANCE 1.8 SEC.| 3.3 SEC.| 2.3 SEC.| 1.8 SEC.
MAX. 1 * 120 SsEC. 30 SEC. 15 sec.| 120 SEc.
RECALL POSITION MIN. RECALL NONE NONE MIN. RECALL
LOCK DET. ON OFF OFF ON
WALK * —  SEC. —  SEC. —  SEC. —  SEC.
PED. CLEAR —  SEC. —  SEC. —  SEC. —  SEC.
VOLUME DENSITY ON OFF OFF ON
ACTUATION B4 ADD * —  VEH. —  VEH. —  VEH. —  VEH.
SEC. PER ACTUATION * 1.5 SEC. —  SEC. — SEC.| 1.5 SEC.
MAX. INITIAL * 34 SEC. —  SEC. — SEC.| 34 SEC.
TIME B4 REDUCTION * 15  SEC. —  SEC. —  SEC. 15  SEC.
TIME TO REDUCE * 30 SEC. —  SEC. — SEC.| 30 SEC.
MINIMUM  GAP 3.0 SEC. —  SEC. — SEC.| 3.0 SEC.
DUAL ENTRY OFF OFF OFF OFF
SIMULTANEOUS GAP ON ON ON ON
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* These values may be field adjusted. Do not adjust Min Green and Extension times for
phases 2 and 6 lower than what is shown. Min Green for all other phases should not

be lower than 4 seconds.
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—
—

—
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—
—_—
—
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R
—_—
—
——
—
—
—
—
—

N

_________ 60" RT. +/-

INDUCTIVE LOOPS DETECTOR UNITS
Loop / | SIZE DlSSTTérf;AORM urns |2 é NEMA | 3 é TIMING ADDED|  DET.
ZONE NO.|  (ft) h 2| Z[PHASE|Z| B Cpiriee | mwe | INTAL| TYPE
2A% ©6X6 300 * X[ -1 2 [|*]|- - - X N
2B% ©6X6 300 * X[ -1 2 [|*]|- - - X N
4A 6X40 0 2-4-2 | X|-| 4 |X|- - - - S
5 |[%|-|DELAY 15 - S
5A% 6X40 0 * X| - > %I DELAY 3 - c
5B 6X40 0 2-4-2 | X|-| 5 |X|-|DELAY 15 - S
5C 6X40 0 2-4-2 | X|-| 5 |X|-|DELAY 15 - S
50 6X15 0 3 X 5 [X|-|DELAY 15 - S
oAk b6Xo6 300 * X b |X¥|- - - X N
oB* ©6X6 300 * X b |¥|- - - X N
* Video defection zone.
45 MPH -2% Grade

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

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

3. Phase 5 may be lagged.

4. Set all detector units to presence mode.

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

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

7. Cary signal system data:

Fiber channel #: 26.

8. This intersection features a video detection
system. Shown locations of detectors are
conceptual only. Refer to the manufacturer’s
guidelines for optimal detector placement.

Metal Pole #13

STT—— .| Sta 58+45 +/-

O

— .
—_—
—
—_——
—_—
—_—
—
—
—
—
—
_—
—

F—
—_—
—_—
-
—
—
_—
—

— — — —
——
el el
——
— —

SR 3015 (Airport Blvg.

—
—
—
—
—

)

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_JJ Signal Pole with Sidewalk Guy ._L
——> [nductive Loop Detector C_-_”_2
> Controller & Cabinet Cx7
O Junction Box L
— 2-in Underground Conduit —-—-— —
N/A Right of Way @ ————-
—> Directional Arrow —>
[OF—= Metal Pole with Mastarm O—
N/A Guardrai | B S
—_— ) — Directional Drill N/A
@~ Out of Pavement Detector o«
— Video Detection Area —
- Construction Zone Drums B B
» No U-Turn Sign (R3-4) ®
U-TURN SYil(;:rl]_D( I'\’T1UOB1IGG;-IT TURN
DOCUMENT NOT CONSIDERED
New Installation - Temporary Design 2 (TMP Phase II) | scuavirescompieren
Prepared In 1@ Orflces of: SR 3015 (Airport Blvd.) SEAL
at SN CARG
SR 1789 S Sigg
(Pleasant Grove Church Rd.) | 5/ s 372
Division 5 Wake County Morrisville| 2 % LN
PLAN DATE: March 2019  |[reviewep v ”c/%?\% ,‘ﬁ@_.é&\g
750 N.Greenfleld Piwy.Garner.NC 27529| PREPARED BY:  J A, Lohr REVIEWED BY: “@ffj]1%@°
SCALE REVISIONS INIT. DATE ,—DocuSignedb;:I'“l||“\\
49 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 7/24/2019
e} N 1EoR4pen274A404 DATE
1"240"  f SIG. INVENTORY NO.  (05-1906T2




EDI MODEL MMU2 _ 1 6|_Elp UNIT OPTIONS NOTES I PROJECTIRESF:(I:;NCE NO. SSIHEETZ:O.1
- - ig. 25.
MALFUNCTION MANAGEMENT UNIT 1. To prevent “flash-conflict” problems. wire all unused |oad
PROGRAMMING DETAIL OPTION | SETTING switches to flash red. Verify that signal heads flash in
(program card and tables as shown below) RECURRENT PULSE ON accordance with the signal plans.
WALK DISABLE OFF -
| 0G CVM FAULTS oN 2. To prevent red failures on unused monitor channels, tie SIGNAL HEAD HOOK-UP CHART
/o e e e e e e e 6o e e e - FIELD CHECK ENABLE EXTERN WATCHDOG OFF unused |oad SWI"'C'? red OUTDUT? 1031?08v901.0111012v13v. PHASE 1 > 3 4 5 5 4 8 2 4 6 8 oLalolsl olcl olp

1’2 3 4 5 & 7 8 3 1o 11213 1415 6 DUAL IND ENABLE 24V-2=12VDC OFF and 14 to load switch AC+ by inserting a jumper plug in PED| PED| PED| PED
I B B B S R C A R VR R RED FAIL ENABLE PGM CARD MEMORY ON the unused load switch socket from pin 1 (LS AC+) to pin 3 SINAL | vy lotoz] no | a1 | si¥letez] no | oo |ao | owo o 1o | owo | owe | s®lasas

° o © °o o © ©° 0 0 0 LEDguard ON (RED out). Make sure all flash transfer relays are in place. HEAD NO. ' ' '
232583898 26 B B A e FORCE TYPE 16|  OFF

° oo ° 8 e 800 60 0 0 NUMBE DISABLE TYPEI2-SDLC OFF 3. Program controller to start up in phase 2 Green and 6 Green. RED 2R % | 6R 16R
4.5 6 7 8 9 18 1 12 13 14 15 16 1 DISABLE VM 3x/Day Latch ON

oo 29 2o 000 00 P1 2 ENABLE 4. Set power-up flash time to 10 seconds and implement on the
845 8 3 P % 88 E)@ 3 DISABLE Malfunction Management Unit. Set controller power-up YELLOW 2y * | 6y
SRR IR 2 ENABLE FLASHING YELLOW ARROW flash time to 0 seconds.

©o 0o o 0o o o o o o 5 DISABLE GREEN 26 60
78 9 e R 215 15 % 6 ENABLE CONFIG_MODE | 8 5. Enable simultaneous gap-out feature for all phases

“0 0 0 0O O o o o o o 7 DISABLE ENABLE CHANNEL PAIR, FYA * : 9ap P ' RED
879 10 1 12 13 M B 18 5 DISABLE CH 1-13 OFF 6. Program detectors in accordance with the manufacturer’s ARROW 4R I5R

© 6 °o © o o o 0 ° CH 3-14 OFF . . . .

_0 0 0 0 o o o 9 DISABLE instructions to accomplish the detection schemes shown on
9o 1 12 1314 15 16 0 DISABLE CH 5-15 ON . . YELLOW 4Y 15Y | 18Y
@023 M B 18 11 DISABLE CH 7-16 OFF the signal design plans. ARROW

o0 o0 00 inivow 876884321 12 DISABLE RECEL/:E'- INPUT E“c']ﬁ'-E 7. Program detector call delay and extension timing on the FLASHING 156G
g &3 381% &*g.{:gggggggg 13 DISABLE 3 oFF controller, unless otherwise specified. ARROW
12—013 ?4 % 1% DISABLE 00000000 P2 14 DISABLE " " GREEN

~0 o o o 161514131211109 15 ENABLE CH S ON 8. Set all detector card unit channels to “"presence” mode. ARROW 4G | 56 166
13:?4 % 1 MINIMUM FLASH TIMEE :)o :)o °° 16 ENABLE CH 7 OFF

°c ° ° g3 9% _T FLASH RATE FAULT ON 9. Program phases 2 and 6 for volume density operation.
1415 6 24 V LATCH ENABLE FYA TRAP DETECT ON ]
{f © CYM LATCH ENABLE 10. The cabinet and controller are a part of the Cary NU = Not Used
1 1

\\\ o VMU PROGRAMMING. NOTE Signal System. * See pictorial of head wiring detail this sheet.
ENSURE YELLOW CHANGE PLUS RED CLEARANCE MONITORING * I?enofes ir:ns‘roll I?od resistor. See load resistor
MMU PROGRAMMING CARD IS ENABLED FOR ALL CHANNELS. installation detail on sheet 2.
DETECTOR RACK SET-UP DETAIL
INSERT DETECTOR CARDS IN RACK ACCORDING TO THE DETAIL SHOWN BELOW.

PARTICULAR DETECTOR CHANNELS WILL CALL PHASES INDICATED.

. *¥051906_sm_e le_xxx.dgn
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i T T i EQUIPMENT INFORMATION FYA SIGNAL WIRING DETAIL
L3 S L7 L5 S L9 S S S S S CONTROLLER:e+eseeeeeeesss 207TOEN2 (wire signal head as shown)
g4 | L g5 | g5 | L | g5 | L L L L L CABINET wrivenrnvnnnnnnn. NC-8 |[TS-2
0 0 0 0 0 0 O SOFTWARE ...ccveeeeeenenn ECONOLITE ASC/3-2070
RACK T T T T T T T CABINET MOUNT.uuvenn.. BASE OLC RED (15R) —
#1 BIlU 51 e Few T 1 £ Fea1 e |l el e | e | & LOADBAY POSITIONS....... 16
L4 M L8 L6 M L10 M M M M M LOAD SWITCHES USED...... 2+4:.5,6,15,16 OLC YELLOwW (15Y)—@
P 5 > P P P P P P PHASES USED....c.covvoe. 2+4+5.06
UNSDETD $ ? ? $ UNSDETD \T( $ $ \T( $ OLAeeeeeneeneaaannnaess.NOT USED OLC GREEN (150)—@
* OLBe¢eveeeeveeeansaasss s NOT USED
I o 25 GREEN GG <:::>
OLDeeeeeneerneeennneenssdth
PROGRAM CONTROLLER DETECTORS
ON LOOP PANEL AS_ SHOWN SHOWN IN THE CHART BELOW
IN THE CHART BELOW TTVING
CONTROLLER
LOOP PANEL
LOOP NO- | TERMINALS peTECTOR NO.| PN ON e T Re TTive csec)
NU L1A.L1B 1
NU L2A.L2B 2
4A L3A.L38B 3 % 4 LOAD SWITCH
NU LAA.LA4B 4
ADD_JUMPERS FROM:| CSA.LSE z 55 SELAYl 15 ASSIGNMENT DETAIL
'l:gg ¥g tgg' AND L GA.LGB * 6 32 DELAY 3 (program controller according to
5B ETWEL - 55 DELAY 15 schedule in chart below) THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: ©5-1906T2
5C L3A,L8B 8 85 DELAY 15 LOAD SWITCH FUNCTION DESIGNED: M h 2819
5D L9A.LIB 9 g5 DELAY| 15 NUMBER PoTere
NU _10A.L10B 10 1 41 SEALED: 7/24/2019
NU  [L11A.L118 11 2 %2 REVISED: N/&
NU L12A,L12B 12 3 23
NU  |L13A.L13B 13 4 3 4
NU L14A,L148B 14 5 25
NU L15A,L158B 15 6 26
NU L16A,L168B 16 7 g7
8 %8
* Detector Type - G (remove delay from existing detector card) 9 %2 PED
10 @ 4 PED Electrical Detail - Temp 2 (TMP Phase II) TN T NOT CONSIDERED
11 $6 PED Sheet 1 of 2 RATURES GOMPLE
SPECIAL DETECTOR NOTE : : SIGNATURES COMPLETED
12 28 PED ELECTRICAL AND pgg;ﬁﬁb;ﬁgg SR 3015 (Alr‘por‘t BIlvd. ) SEAL
Install a video detection system for vehicle detection. Perform 13 OLA - at o,
instal lation according to manufacturer’'s directions and NCDOT 14 OLB [Prepared In the Qifflcss ot: SR 1789 g"\}j..‘--é-s--s-,-o-.%;o,,
engineer—-approved mounting locations to accomplish the detection 15 oLC Nobilily_ang RS “@f@g
schemes shown on the Signal Design Plans for zones 2A, 2B, 5A. 6A, 16 OLD ' (Pleasant Grove Church Rd.) P

—0

and ©B.

Division 5 Wake County Cary ER)
PLAN DATE:  November 2015 REVIEWED BY: ~
PREPARED BY: $, Armstrong REVIEWED BY: ) WL RS
NI
REVISIONS INIT. DATE DocuSigned by:

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Ryan W. Hougd ~ 8/1/2019

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff \_ 430300FAA2654C3.. DATE

=y
=4
2
=
=
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For Detection Zone 5A the equipment placement and slots reserved
for wired inputs are typical for a NCDOT installation.

<,

7BBONN Giraeniitid HRkwy, Garner, NC 27529

*************************************************************************** SIG. INVENTORY NO. 05-1906T2




. *¥051906_sm_e le_xxx.dgn

26-JUL-2019 08:48
sarmstrong

I PROJECT REFERENCE NO. SHEET NO.
| 1-5700 Sig. 25.2
(program controller as shown) ECONOLITE ASC/3-2070 SPECIAL MMU PROGRAMMING
(program controller as shown)
I. From Main Menu select | 2. CONTROLLER 1. From Main Menu select |1. CONFIGURATION
2. From CONTROLLER Submenu select [ 2. VEHICLE OVERLAPS 5. From CONFIGURATION Submenu select | 4. PORT 1 (SDLC)
3. From PORT 1 (SDLC) Submenu select (2. MMU PROGRAM
Toggle Twice
I
e CAUTION!
Select TMG VEH OVLP [C] and 'PPLT FYA' Set intersection to Flash before attempting
to enter or change any MMU programming data.
TMG VEH OVLP...[C] TYPE: ..... PPLT FYA
This progremming and that of the MMU programming
PROTECTED LEFT TURN.... PHASE 5 card must match exactly. If they do not, the
OPPOSING THROUGH....... PHASE 6 1ntersection will be placed into Flash.
FLASHING ARROW OUTPUT..... CH15 [ISOLATE
MMU PROGRAM | MANUAL |
DELAY START OF: FYA..0.0 CLEARANCE..O.O
ACTION PLAN SF BIT DISABLE:. e eveeeess 0 CH 654321098765 432
J/ Toggle Once 1
2 X X X X
OVERLAP D 3
Select TMG VEH OVLP [D] and 'NORMAL’ y
TMG VEH OVLP...[D] TYPE: ....... NORMAL 5
PHASES 1 2 3 456 78 9012345®6 6
INCLUDED . . « X X . ,
LAG GRN 0.0 YEL 0.0 RED 0.0 8
9
END PROGRAMMING 10
11
12
13
14
15 X
END PROGRAMMING
LOAD RESISTOR INSTALLATION DETAIL
(install resistors as shown below)
PHASE 5 YELLOW FIELD Electrical Detail - Temp 2 (TMP Phase II) TN T NOT CONSIDERED
ACCEPTABLE VALUES TERMINAL (5Y) Sheet 2 of 2 SIGNATURES COMPLETED
VALUE (ohms) | WATTAGE ELECTRICAL AND” PROGRAMNING SR 3015 (Airport Blvd.) SEAL
1.5K - 1.9K 25W (m1in) PHASE 5 RED FIELD R a_t \\\\\\\(131:4””,,//
2.0K - 3.0K [18W (min) TERMINAL (SR THIS ELECTRICAL DETAIL IS FOR Praparsd in 1 OFfioss ofs SR 1789 X f}..‘.-é-s--s-/gf.ﬁ?z}"@
AC- THE SIGNAL DESIGN: ©5-1906T2 P1 G Ch h Rd :5\§:..-'1;@ 4’4(':.._?7”::
DESIGNED: March 2019 3 ) ( Seasant w'"koz/et urc ne- )-11 R T
SEALED: 7/24/2019 81 piZNl?)ifEn- — ake F?EuvrlExED — orrisville "’,,’P;-.flllcuNﬁQ\-’""' 5:
AC- REVISED: N/A s ; 2y : RN
§ PREPARED BY: $, Armstrong REVIEWED BY: "/,,,“W. ‘i\\\\\\‘\
REVISIONS INIT. DATE DocuSigned by: o
750 Wremtiod PowyGarveruhc 275z ||| Ryan W Hood 332019
*************************************************************************** SIG. INVENTORY NO. 05-1906T2




Maximum

Design Loading for METAL POLE NO.

55’

6’ 12’ ; 12’ |

Street Name

TP eV

25.6 ft.

[T
OO | -
QOO |-+~

OOOA | -

Roadway Clearance
Design Height 17 f+
Minimum 16.5 ft.

¢

g
See Notes A

4 & 5

¢

H2

H1= 20.5

See
Note 7

See Note T7d

See Note Te

High Point of Roadway Surface ?

Base line reference elev. = 0.0’

Elevation View

S

@_ Foundation

SPECIAL NOTE
The contractor is responsible for verifying
that the mast arm attachment height (Hl)
willprovide the "Design Height”clearance
from the roadway before submitting findl
shop drawings for approval Verify
elevation data below which was obtained
by field measurement or from available
project survey data.

SHEET NO.

[-5700

METAL POLE NO . 1 2 I PROJECT REFERENCE NO.

Sig 25.3

Elevation Data for Mast Arm
Attachment (H1)

See
Note 8

Elevation Differences for: | Pole 10
Baseline reference point at
¢ Foundation @ ground level % 0.0 f1.
Elevation difference at +1.9 f+
High point of roadway surface . .
Elevation difference af +1.3 £+
Edge of travelway or face of curb . .
| @]
90
T Termina

Compartment
@ 180°

(}- ————— - oq—}—- : 180 -

MAST ARM LOADING SCHEDULE
LS%?ADB”C\I)E; DESCRIPTION AREA SIZE WEIGHT
RIGID MOUNTED SIGNAL HEAD ne sr L 29 7a e
12"-4 SECTION-WITH BACKPLATE R P
® 25.5" W
. RIGID MOUNTED SIGNAL HEAD o3 sr | 2% "V eo Las
. 12"-3 SECTION-WITH BACKPLATE 50 50|
SIGN 30.0"W
: RIGID MOUNTED R I
STREET NAME SIGN 6o il 2N L e
RIGID MOUNTED T e Bl

DESIGN REFERENCE MATERIAL

L.

Design the traffic signalstructure and foundation in accordance withs
* The bth Edition 2013 AASHTO “Standard Specifications for StructuralSupports for Highway

Signs, Luminaires, and Traffic Signals, including allof the latest interim revisions.
2018 NCDOT “Standard Specifications for Roads and Structures.” The latest addenda to

* The

the
* The
* The
« The

specifications can be found in the traffic signalproject specialprovisions.
2018 NCDOT Roadway Standard Drawings.

traffic signalproject plans and specialprovisions.

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

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

DESIGN REQUIREMENTS

15:02
.*¥051906_sig_mp_201390805.dgn
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8 BOLT BASE PLATE DETAIL
See Note 0

:K
QN
C\J o
—¢ — 180—7@—~
Mast Arm
- Direction
B.C. Plate width
4//

BASE PLATE TEMPLATE & ANCHOR BOLT
LOCK PLATE DETAIL

For 8 Bolt Base Plate

2.

10.

11.

Design the traffic signalstructure using the loading conditions shown in the elevation

views. These are anfticipated worst case “design loads”and may not represent the actudl
loads that willbe applied at the time of the installation. The contractor should refer to the
traffic signalplans for the actuadlloads that willbe applied at the time of the installation.

. Design all signal supports using stress ratios that do not exceed 0.9.
. The camber design for the mast arm deflection should provide an appearance of a low
pitched arch where the tip or the free end of the mast arm does not deflect below

horizontalwhen fully loaded.

stiffened box connection shown as long as the connection meets allof the design
requirements.

. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.
. The mast arm attachment height (HI) shown is based on the following design assumptions:

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

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

. The
. The

©ao0

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

roadway clearance height for design is as shown in the elevation views.
top of the pole base plate is 0.75 feet above the ground elevation.

foundation ground leveland the high point of the roadway.

the following:
* Mast arm attachment height (Hl) plus 2 feeft, or
* Hl plus 1/72 of the totalheight of the mast arm attachment assembly plus 1 foot.

. IT pole location adjustments are required, the confractor must gain approval from the

Engineer as this may affect the mast arm lengths and arm attachment heights. The
contractor may contact the SignalDesign Section Senior StructuralEngineer for
assistance at (919) 814-5000.

The contractor is responsible for verifying that the mast arm length shown will allow

proper positioning of the signalheads over the roadway.
The contractor is responsible for providing soilpenetration testing data (SPT) to the pole
manufacturer so site specific foundations can be designed.

NCDOT Wind Zone 4 (90 mph)

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

. The pole manufacturer willdetermine the fotalheight (H2) of each pole using the greater of

Prepared n ihe Offlcss of: SR 3015 (Airport Boulevard) SEAL
t \\\\‘“”“I[I
Ei \QQ:\A C'[\f? /ICQ
SR 1789 S S SIogn,
NESER AN
(Pleasant Grove Church Road) ISP g YV Z
Division 5 Wake County Morrisvillef = 1§ 026486 v::
PLAN DATE: March 2018 REVIEWED BY: ?;2§'~$YMNEE»{E§1$
750 N.Greenfleld Pkwy,Garner.NC 27529| PREPARED BY: J.A. Lohr REVIEWED BY: "/,f(\/?r """" \\\\\‘
SCALE REVISIONS INIT. | DATE b —oocusignea oy /11 in™
Q N/‘A ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 8/5/2019
_ ’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ —1D0D/1D’RF.?7AAAQA e DATE
N/A b SIG. INVENTORY NO.  (05-1906
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| | METAL POLE No. 13
Design Loading for METAL POLE NO. MAST ARM A SPECIAL NOTE L | oo Sig 25.4
The confractor is responsible for verifying
that the mast arm attachment height (Hl)
willprovide the "Design Height”clearance
, ¢ Pole from the roadway before submitting findl MAST ARM LOADING SCHEDULE
- 65 - shop drawings for approval Verify OADING
.3 : , ’ ! elevation data below which was obtained SYMBOL DESCRIPTION AREA 1 SIZE | WEIGHT
| 18 - S - - 25 . .
-~~~ by field measurement or from available
| | i i project survey data. RIGID MOUNTED SIGNAL HEAD ne sr L 29 7a e
I I I I - 12"-4 SECTION-WITH BACKPLATE T 66.07 L
® Elevation Data for Mast Arm
psie : : - Attachment (H1) | | gD s 0 as s B e e
(- O Street Name O O @) . . O 52.5"L
\_) O O dlo o Elevation Differences for: Arm A Arm B 30.0" W
O See Notes A ? >1GN 75 SF. X |14 LBS
4 & 5 Baseline reference point at % 0.0 f+. 0.0 +. RIGID MOUNTED T 36071
\ ¢ Foundation @ ground level -
Flevation difference ot STREET NAME 51ON 6.0 5] % " |36 Les
H2 High point of roadway surface *3.5 F1.| +2q 1t RIGID MOUNTED 96.0"L
See : :
Note 8 Fdge oEfle\JFSzl\f)er]wggfc?rrefnoCcee Gon curb | *15 Tt )
Hl= 22.5
Maximum 25.6 f+t. See
Note 7
Roadway Clearance .
Design Height 17 f+ Terminal NOTES
Minimum 16.5 ft. Compartment
m @ 180 DESIGN REFERENCE MATERTIAL
(@
ARM A @ — O'« ''''' } 180 = 1. Design the traffic signal structure and foundation in accordance with:
« The 6th Edition 2013 AASHTO “Standard Specifications for Structural Supports for Highway
\ dm Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
ANGLE o « The 2018 NCDOT “Standard Specifications for Roads and Structures.” The latest addenda to
BETWEEN 90 the specifications can be found in the traffic signal project special provisions.
¢ \ ARMS \ « The 2018 NCDOT Roadway Standard Drawings.
¢ See Note 7d  The fraffic signal project plans and special provisions.
S V « The NCDOT “Metal Pole Standards” located at the following NCDOT website:
High Point of Roadway Surface https://connect.ncdot.gov/resources/satety/Pages/ [ TS-Design-Resources. aspx
? ¢ Foundation
DESIGN REQUIREMENTS
Base line reference elev. = 0.0’
. . O ARM B 2. Design the traffic signal structure using the loading conditions shown in the elevation
Elevation View @ 270 POLE RADIAL ORIENTATION views. These are anticipated worst case “design loads” and may not represent the actual
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 installation.
3. Design all signal supports using stress ratios that do not exceed 0.9.
Desiqn Loadinq fOI"‘ METAL POLE NO . 13 . MAST ARM B | 4. The camber design for the mast arm deflection should provide an appearance of a low
: * piftched 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
stiftfened box connection shown as Iong as the connection meets all of the design
¢ IPO'e requirements. This requires staggering the connections. Use elevation data for each arm to
f - deftermine appropriate arm connection points.
. 28’ . . , 6’ , 6 1 6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.
et L o I 7. The mast arm attachment height (H1) shown is based on the following design assumptions:
I | | | | | a. Mast arm slope and deflection are not considered in determining the arm attachment
i | , | ; height as they are assumed to offset each other.
' b. Signal heads are rigidly mounted and vertically centered on the mast arm.
O Q Q T L c. The roadway clearance height for design is as shown in the elevation views.
o~k Q Q d. The top of the pole base plate is 0.75 feet above the ground elevation.
1@ 2 Q O FLStreet Name [ b e. Refer to the Elevation D ion di
il O ) ) . : ion Data ChorT.for Jrrje elevation differences between the proposed
*_ See Notes Q O foundation ground level and the high point of the roadway.
4 & 5 8. The pole manufacturer will determine the total height (H2) of each pole using the greater of
the following:
8 BOLT BASE PLATE DETAIL * Mast arm attachment height (H1) plus 2 feet, or
H2 See Note 6 * H1 plus 1/2 of the total height of the mast arm attachment assembly plus 1 foot.
See 9. [f pole location adjustments are required, the contractor must gain approval from the
Note 8 Engineer as this may affect the mast arm lengths and arm attachment heights. The
Hl= 22 \ | contractor may contact the Signal Design Section Senior Structural Engineer for
See Maximum 25.6 f+. assistance at (919) 814-5000.
Note 7 10. The contractor is responsible for verifying that the mast arm length shown will allow

s ¢

¢ Foundation

See Note T7d ¢

\
é\ﬁ See Note Te

ﬁ

Base line reference elev. = 0.0’

O
Elevation View @ O

High Point of Roadway Surface

Roadway Clearance
Design Height 17 f+
Minimum 16.5 f+t.

jw
QN
C\J o
—¢ — 180 — (Eﬂ
Mast Arm
¢Dir’ecﬂon
B.C. Plate width
4//

BASE PLATE TEMPLATE & ANCHOR BOLT
LOCK PLATE DETAIL

For 8 Bolt Base Plate

proper positioning of the signal heads over the roadway.

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

manufacturer so site specitic foundations can be designed.

NCDOT Wind Zone 4 (90 mph)

Prepared In 1he Offloss of: SR 3015 (Airport Boulevard) SEAL
at ST
\\\\\ \e\ ....... 0 /,///
SR 1789 S‘QQ\E.;’Q'{ £s S/o':tj;.{/ 2
(Pleasant Grove Church Road) PRIV g YV
Division 5 Wake County Morrisville :,//0‘-., 026486 i =
- %, S I
PLAN DATE: March 2019 REVIEWED BY: »,’/0 "'-.‘:/chi‘gﬁ--';v &b\\:
750 N.Greenfleld Pkwy,Garner,NC 27529| PREPARED BY: J.A. Lohr REVIEWED BY: o,// Ry ’L\\\\‘\
SCALE REVISIONS INIT. DATE  }—oocusigned by? '£1 11 pp1ant™
0 N/A 8/5/2019
ﬁ ************************************************************************** | ipongperozangos DATE
N/A b SIG. INVENTORY NO.  (05-1906




PHASING DIAGRAM

PHASING DIAGRAM DETECTION LEGEND

<0 DETECTED MOVEMENT

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

TABLE OF OPERATION
PHASE

SIGNAL |@|@| |F
race 212194
56| |3
21,22 |G|G|R|Y
41 |R[R|—|R
42,43 | —|R|—|R
51 — |5 [<R|-¢
61,62,63 |R|G|R|Y

Metal Pole #12

SR 3015 (Airport Blvd.)
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41

HdIN Gt

1
N
o
()
=
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o
(]

12"

SIGNAL FACE I.D.

All Heads L.E.D.

)
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000,

1211

> I

61,62, 63
51

(ep)
[ | 3
oy I, S
oy ] s
T I, =
T 1=
L I, S
i [ | =
E] I, &
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—_— ———_— — — — —- —_—- —_—- —_—- —_—- —_—- —_— —_— —_— —_——_— —_— —_— —_— —_——_— —_——_— —_— —_——_——_— —_——_——_——_——

009

JueseaTd) 68} HS

12"

LOOP & DETECTOR INSTALLATION CHART

ASC/3-2070EN2 CONTROLLER w/

TS-2 CABINET

INDUCTIVE LOOPS DETECTOR UNITS

Loor/ | SIZE DlSSTTérf;AORM urns |2 é NEMA | 3 é TIMING ADDED|  DET.

ZONE NO.| (1) h 2| Z[PHASE|Z| B Cpiriee | mwe | INTAL| TYPE
2A% ©6X6 300 * ¥ -1 2 |-|X - - X N
2B% ©6X6 300 * ¥ -1 2 |-|X - - X N
4A 6X40 0 2-4-2 |- |X| 4 |-|(X - - - S
5 |- |X|DELAY 15 - S

5A% 6X40 0 * kS > - IxIDELAY 3 3 S
5B 6X40 0 2-4-2 |- |X| 5 |-[X|DELAY 15 - S
5C 6X40 0 2-4-2 |- |X| 5 |-[X|DELAY 15 - S
50 6X15 0 3 -IX| 5 |-[X|DELAY 15 - S
oAk b6Xo6 300 * *|-] 6 [-|X - - X N
oB* ©6X6 300 * *|-] 6 [-|X - - X N
oC*k b6Xo6 300 * ¥ -1 6 [X|- - - X N

* Video detection zone.

45 MPH -2% Grade

I PROJECT REFERENCE NO. SHEET NO.

| 1-5700 Sig 26.0

3 Phase
Fully Actuated

(Cary Signal System)

NOTES

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

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

3. Phase 5 may be lagged.

4. Reposition existing signal heads numbered 61

and 62.
Set all
Pavement markings are existing.

o !

detector units to presence mode.

7. Maximum times shown in timing chart are for

free-run operation only.

Coordinated signal

system timing values supersede these values.
8. Cary signal system data:

9. This
system.
conceptual only.

Fiber channel #: 26.
intersection features a video detection

Shown locations of detectors are
Refer to the manufacturer’s

guidelines for optimal detector placement.

TIMING CHART
ASC/3-2070EN2 CONTROLLER

PHASE 02 04 @5 w6
MINIMUM GREEN * 12 SEC. [ SEC. [  SEC. 12 SEC.
VEHICLE EXT. * ©.0 sec.| 2.0 sec.| 2.0 sec.| 6.0 SEC.
YELLOW CHANGE INT. 4,7 sec.| 3.0 sec.| 3.0 sec.| 4.7 SsEC
RED CLEARANCE 1.8 SEC.| 3.3 SEC.| 2.8 SEc.| 1.8 SEC.
MAX. 1 * 120 SsEC. 30 SEC. 15 sec.| 120 SEc.
RECALL POSITION MIN. RECALL NONE NONE MIN. RECALL
LOCK DET. ON OFF OFF ON
WALK * —  SEC. —  SEC. —  SEC.
PED. CLEAR —  SEC. —  SEC. —  SEC.
VOLUME DENSITY ON OFF ON
ACTUATION B4 ADD * —  VEH. —  VEH. —  VEH.
SEC. PER ACTUATION * .5 SEC. —  SEC. 1.0 SEC.
MAX. INITIAL * 34 SEC. —  SEC. 34 SEC.
TIME B4 REDUCTION * 15  SEC. —  SEC. 15  SEC.
TIME TO REDUCE * 30 SEC. —  SEC. 30 SEC.
MINIMUM  GAP 3.0 SEC. —  SEC. 3.0 SEC.
DUAL ENTRY OFF OFF OFF
SIMULTANEOUS GAP ON ON ON

. *¥051906T3_sig_dsn_2019mmdd. dgn

05-AUG-2019 08:08
jalohr

* 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.

— —

SR 3015 (Airport Blvd.)

—
—
—
—
—

——
T — —
—

Signal Upgrade
Temporary Design 3 (TMP Phase III, Steps A and B)

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_JJ Signal Pole with Sidewalk Guy ._L
—— Inductive Loop Detector CZ”"D
> Controller & Cabinet Cx7
O Junction Box l
fffffff 2-in Underground Conduit —-—-— —
N/A Right of Way ~  ————-
— Directional Arrow —>
[O——== Metal Pole with Mastarm O—
N/A Guardrail B R
—_— ) — Directional Drill N/A
o Out of Pavement Detector o«
— Video Detection Area —
o Construction Zone Drums B e
» No U-Turn Sign (R3-4) ®
U-TURN SYil(;:rl{D( RT1001R11(§3;-IT TURN

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

Prepared In the Offices of:

SR 3015 (Airport Blvd.)

SEAL

at AR,
SR 1789 S\l
(Pleasant Grove Church Rd.) | 5/ s 372
Division 5 Wake County Morrisville é,pi 026486 ;2
PLAN DATE: March 2019  [REVIEWED BY: ”’,/%2:-..{4{0 ,Nﬁﬁ_..;&f
750 N.Greenfleld Pwy.Garner.NC 27529] PREPARED Bv:  J A, Lohr REVIEWED BY: “@ffjf1§@°
SCALE REVISIONS INIT DATE  —Docusigned b,{:'lu.m\\“
0 0\ 7/24/2019
— | N nondRGRoZANIOL DATE
1"240"  p b SI1G. INVENTORY NO.  (05-1906T3
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EDI MODEL MMU2 _ 1 6LEip UNIT OPTIONS NOTES i PROJECTIRESF::;NCE NO. SSlHEETZ:O.1
- ig. 26.
MALFUNCTION MANAGEMENT UNIT 1. To prevent “flash-conflict” problems. wire all unused |oad
PROGRAMMING DETAIL OPTION SETTING switches to flash red. Verify that signal heads flash in
(program card and tables as shown below) RECURRENT PULSE ON accordance with the signal plans.
WALK DISABLE OFF -
/ | L0G CVM FAULTS N 2. To prevent red failures on unused monitor channels. tie SIGNAL HEAD HOOK-UP CHART
B FIELD CHECK ENABLE EXTERN WATCHDOG OFF unused load switch red outputs 1+3+7+8+9,10.,11,12,13, 2 4 6 8
lfg § Z E E Z § 5 ? Zl% % } @ } ° DUAL IND ENABLE 24V-2:12VDC OFF and 14 to load switch AC+ by inserting a jumper plug in PHASE 1 2 3 4 > 6 / 8 |pED| PED| PED| PED| OLA|OLB| OLC | OLD
-9 © 9 9 o o o o0 o o PGM_CARD MEMORY ON the unused load switch socket from pin 1 (LS AC+) to pin 3
23 DD e e bl DY RED FAIL ENABLE EDoverd N | P! P SIGNAL |\ {2122| o | a1 | s7(8982] no | o [ v | o [ o | oo | oo | no | s azias
O CHANNEL ENABLE/ 9 (RED out). Make sure all flash transfer relays are in place. HEAD NO. 63
34 5 6 7 8 910 11 12 13 14 15 16 NUMBER DISABLE FORCE TYPE 16 OFF
S DD S G D TYPE12-SDLC OFF 3. Program controller to start up in phase 2 Green and 6 Green. RED 2R % | BR 16R
4.5 6 7 8 9 18 1 12 13 14 15 16 1 DISABLE VM 3x/Day Latch ON
D O O D G P1 2 ENABLE 4. Set power-up flash time to 10 seconds and implement on the
56 7 8 3 ki bhu DY 3 DISABLE Mal function Management Unit. Set controller power-up YELLOW 2Y * | BY
B IEEEER: 2 ENABLE FLASHING YELLOW ARROW flash time to 0 seconds.
O 0o 0 0 o o o o o 5 DISABLE GREEN 26 66
78 9 % h 23 @3 6 ENABLE CONFIG MODE | 5 5. Enable simultaneous gap-out feature for all phases
"0 o o 0 0o o o 0 o0 o » ISABLE ENABLE CHANNEL PAIR, FYA ¥ ! 9ap P . —
879 10 1 12 13 M B 18 5 DISABLE CH 1-13 OFF 6. Program detectors in accordance with the manufacturer’s ARROW 4R ISR
o 0o o 0 O o O o ° CH 3-14 OFF . . . .
% % 8 9 9 2o © 9 DISABLE STCET N instructions to accomplish the detection schemes shown on YELLOW
"0 0 © 0 o o o 10 DISABLE : : 4y 15Y | 16Y
- the signal design plans. ARROW
SRR 1l DISABLE ca 7-16 OFF
S S S Y% w8 288432) 12 DISABLE RECEL/:E'- INPUT E“c']ﬁ'-E 7. Program detector call delay and extension timing on the FLASHING 156
R P rELLOW {88 0999090 13 DISABLE _— - controller. unless otherwise specified. ARROW
=5 % B R o1ss8LE L0000 0000 P2 14 DISABLE Ch 5 ON ; g n oRCEN
~0 o o o 161514131211109 15 ENABLE 8. Set all detector card unit channels to “"presence” mode. ARROW 4G | 56 166
13:?4 % 1 MINIMUM FLASH TIMEE :)o :)o °° 16 ENABLE CH 7 OFF
°co° §38% T FLASH RATE FAULT ON 9. Program phases 2 and 6 for volume density operation.
14:?5 ?6 24 V LATCH ENABLE FYA TRAP DETECT ON NU N Used
o O CVM LATCH ENABLE =
— 10. The cabinet and controller are a part of the Cary ot Use
- o . % See pictorial of head wiring detail this sheet.
\ MMU_PROGRAMMING NOTE >ignal System.
ENSURE YELLOW CHANGE PLUS RED CLEARANCE MONITORING * [.)enofes |r.15’roll I?od resistor. See load resistor
MMU PROGRAMMING CARD IS ENABLED FOR ALL CHANNELS. installation detail on sheet 2.
DETECTOR RACK SET-UP DETAIL
INSERT DETECTOR CARDS IN RACK ACCORDING TO THE DETAIL SHOWN BELOW.
PARTICULAR DETECTOR CHANNELS WILL CALL PHASES INDICATED.
o T o o EQUIPMENT INFORMATION FYA SIGNAL WIRING DETAIL
L3 S L7 L5 S L9 S S S S S CONTROLLER:e+eseeeeeeesss 207TOEN2 (wire signal head as shown)
% 4 L 5 | 85 L %5 L L L L L CABINET tvvernnennnnnnn. NC-8 |TS-2
0 O 0 0 O O 0 SOFTWARE .+ ¢t it eerenanns ECONOLITE ASC/3-2070
RACK . T T T T T T T CABINET MOUNT. . vvvvvnn.. BASE OLC RED (I5R) —
#1 U 1 £ M Tz 1 & Fer 1 & c c c c LOADBAY POSITIONS....... 16
L4 M L8 L6 M L10 M M M M M LOAD SWITCHES USED...... 2+4+54.6+15,16 OLC YELLOW (15Y) —@
P P P P P P P PHASES USED...veeveeeenn 2+4+5.6
UNSDETD $ g5 | 82 $ UNSDETD \T( $ \T( \T( $ OLA:eeeveeeeeneasnseasss e NOT USED OLC GREEN (150)—@
* OLB...ooooooooooooooooooNOT USED
OLCOOOoooooooooooooooooo* QSGREEN(SG) @
OLD...oooooooooooooooooo4+5
PROGRAM CONTROLLER DETECTORS
ON LOOP PANEL AS SHOWN SHOWN IN THE CHART BELOW
IN THE CHART BELOW
CONTROLLER TIMING
LOOP PANEL FUNCT
LOOP NO- | TERMINALS peTecToR NO.| "N T ON e R [TivE (sEC)
NU L1A,L1B 1
NU L2A,L2B 2
4A L3A,L3B 3 % 4 LOAD SWITCH
N | L9A.L4B 4 ASSIGNMENT DETAIL
ADD JUMPERS FROM:| L5A.L58 5 %5 DELAY| 15 )
th Tg th' ND _GA.L6B * 6 32 DELAY 3 (program controller according to
53 EITVRL - 55 DELAY 15 schedule in chart below) THIS ELECTRICAL DETAIL IS FOR
¢ | LBA.LEE 8 #5 | DELAY] 15 LOAD SWITCH| £y neTION ;:EIEJEEALMDESLGZ:mg&I%BT3
5D L9A.L9B 9 85 DELAY| 15 NUMBER Porere
NU _10A.L108 10 1 41 SEALED: 7/24/2019
NU [L11A.L11B 11 2 32 REVISED: N/A
NU L12A,L12B 12 3 23
NU  |L13A.L13B 13 4 3 4
NU L14A,L14B 14 5 25
NU L15A,L15B 15 6 %6
NU L16A,L16B 16 7 g7
8 28
* Detector Type - G (remove delay from existing detector card) 9 @2 PED
10 % 4 PED Electrical Detail - Temp 3 (TMP Phase III, Steps A and B) O CUNMENT NOT CONSIDERED
SPECIAL DETECTOR NOTE L 26 PED Sheet 1 of 2 SIGNATURES COMPLETED
12 28 PED ELECTRICAL AND pgg;ﬁﬁb;ﬁgg SR 3015 (Air\port BIlvd. ) SEAL
Install a video detection system for vehicle detection. Perform 13 OLA - at o,
instal lation according to manufacturer’'s directions and NCDOT 14 OLB {Prepared In the @fiices o SR 1 s‘\’\\i‘.---égg;--g(/"o,
ol Lot | . | . o 789 S
engineer—-approved mounting locations to accomplish the detection 15 oLC WU_2ng S=5e Nz
schemes shown on the Signal Design Plans for zones 2A., 2B. 5A., GA, 16 oLD ; (Pleasant:(irove Church Rd') f oi%3 :

—0

6B. and o6C.

Division 5 Wake County Cary :; .
PLAN DATE:  November 2015 REVIEWED BY: P
PREPARED BY: S, Armstrong REVIEWED BY: “,

REVISIONS INIT. DATE DocuSigned by:

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Ryan W. Hougf ~ 8/1/2019

——————————————————————————————————————————————————————————————————————————— 430300FAA2B54C3 DATE
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=
=
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For Detection Zone 5A the equipment placement and slots reserved
for wired inputs are typical for a NCDOT installation.

<,

7BBONN Giraeniitid HRkwy, Garner, NC 27529

*************************************************************************** SIG. INVENTORY NO. 05-1906T3




I PROJECT REFERENCE NO. SHEET NO.

| 1-5700 Sig. 26.2

ECONOLITE ASC/3-2070 OVERLAP PROGRAMMING DETAIL

(program controller as shown)

ECONOLITE ASC/3-2070 SPECIAL MMU PROGRAMMING

(program controller as shown)

1« From Main Menu select | 2. CONTROLLER

1. From Main Menu select | 1. CONFIGURATION

2. From CONTROLLER Submenu select | 2. VEHICLE OVERLAPS

2. From CONFIGURATION Submenu select [4. PORT 1 (SDLC)

3. From PORT 1 (SDLC) Submenu select |2. MMU PROGRAM
Toggle Twice

OVERLAP C CAUTION!

Select TMG VEH OVLP [C] and ‘PPLT FYA'

Set intersection to Flash before attempting
to enter or change any MMU programming data.

TMG VEH OVLP...[C] TYPE: ..... PPLT FYA

This progremming and that of the MMU programming
PROTECTED LEFT TURN.... PHASE 5

card must match exactly. If they do not, the
OPPOSING THROUGH....... PHASE 6 intersection will be placed i1nto Flash.
FLASHING ARROW OUTPUT..... CH15 ISOLATE
MMU PROGRAM | MANUAL |
DELAY START OF: FYA..0.0 CLEARANCE..O.O
ACTION PLAN SF BIT DISABLE..eeveeenen. 0 CH 6543210987605 43 2
‘i Toggle Once 1
2 X X X X
OVERLAP D 3
Select TMG VEH OVLP [D] and 'NORMAL’ y
TMG VEH OVLP...[D] TYPE: ....... NORMAL 5
PHASES 1 2 3456 78 9012345€®6 6
INCLUDED « . « X X . ,
LAG GRN 0.0 YEL 0.0 RED 0.0 8
9
END PROGRAMMING 10
11
12
13
14
15 X

END PROGRAMMING

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown below)

PHASE 5 YELLOW FIELD

Electrical Detail - Temp 3 (TMP Phase III, Steps A and B)
TERMINAL (5Y)

ACCEPTABLE VALUES

DOCUMENT NOT CONSIDERED

. *¥051906_sm_e le_xxx.dgn

26-JUL-2019 08:49
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Sheet 2 of 2 FINAL UNLESS ALL
SIGNATURES COMPLETED
VALUE (ohms) | WATTAGE ELECTRICAL AND pgg’ﬁ;iﬁ;{ﬁgg SR 3015 (Air‘por‘t BlVd . ) SEAL
1.5K - 1.9K 25W _(m1n) PHASE 5 RED FIELD - 9t “‘“"é"/ik"""
2.0K - 3.0K | 1@W (min) TERMINAL (OR) THIS ELECTRICAL DETAIL IS FOR Prepared In the Offices ofs SR 1789 SeSeren 7,
AC- THE SIGNAL DESIGN: ©5-1986T3 ! hurch SO TN
DESIGNED: March 2019 . - (Pleasant Grove Church Rd.) S oy E
SEALED: 7/24/2019 ‘3% Division 5 Wake County Morrisville E’ . ::
AC- REVISED: N/A : PLAN DATE: May 2019 REVIEWED BY: ',,:& ..@'G'm?‘%&i@“\\
’ § PREPARED BY: S, Armstrong REVIEWED BY: "'/,f]f“W. \f\?\\\\‘\
REVISIONS INIT. DATE bocusignedby: |
8/1/2019
750 N.Greenfleld Pkwy.GarrerNC 27529 [ fi:;m:’% —
******************************************************************** SIG. INVENTORY NO. 05-1906T3
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PHASING DIAGRAM

PHASING DIAGRAM DETECTION LEGEND

<0 DETECTED MOVEMENT

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

TABLE OF OPERATION
PHASE

SIGNAL |@|@| |F
race 212194
56| |3
21,22 |G|G|R|Y
41 |R[R|—|R
42,43 | —|R|—|R
51 — |5 [<R|-¢
61,62,63 |R|G|R|Y

Metal Pole #12

SR 3015 (Airport Blvd.)

SIGNAL FACE I.D.
Al'l Heads L.E.D.
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LOOP & DETECTOR INSTALLATION CHART
TS-2 CABINET

ASC/3-2070EN2 CONTROLLER w/

INDUCTIVE LOOPS DETECTOR UNITS

Loop / | size PEFOM e |3 é NEMA | 3 é TIMING | appen| DET.
ZONE NO.| () | Z|%(PHASE |2 12 Topuee | nwe | INTIAL| TYPE
2A 6X6 300 5 X 2 |-|X - - X N
2B 6X6 300 5 X 2 |-|X - - X N
4A 6X40 0 2-4-2 |-|X] 4 |-|[X - - - S
5 |- |X|DELAY 15 - S
5A 6X40 0 2-4-2 | X|- > -1 DELAY 3 - S
5B 6X40 0 2-4-2 |- [X] 5 |-|X|DELAY 15 - S
5C 6X40 0 2-4-2 |- [X] 5 |-|X|DELAY 15 - S
5D 6X15 0 3 -|X] 5 |-|X|DELAY 15 - S
bAX 6X6 300 * -[X] 6 |[-|¥| - - X N
6B% 6X6 300 * -[X] 6 |[-|¥| - - X N
6C* 6X6 300 * -[X] 6 |[-|¥| - - X N

* Video detection zone.

45 MPH -2% Grade

(o) I © 2 B N @1

TIMING CHART
ASC/3-2070EN2 CONTROLLER

PHASE 02 04 @5 w6
MINIMUM GREEN * 12 SEC. [ SEC. [  SEC. 12 SEC.
VEHICLE EXT. * ©.0 sec.| 2.0 sec.| 2.0 sec.| 6.0 SEC.
YELLOW CHANGE INT. 4,7 sec.| 3.0 sec.| 3.0 sec.| 4.7 SsEC
RED CLEARANCE 1.8 Ssec.| 3.3 SEc.| 2.8 Sec.| 1.8 SEC.
MAX. 1 * 120 SsEC. 30 SsEC 15 sec.| 120 sEec.
RECALL POSITION MIN. RECALL NONE NONE MIN. RECALL
LOCK DET. ON OFF OFF ON
WALK * —  SEC. —  SEC. —  SEC. —  SEC.
PED. CLEAR —  SEC. —  SEC. —  SEC. —  SEC.
VOLUME DENSITY ON OFF OFF ON
ACTUATION B4 ADD * —  VEH. —  VEH. —  VEH. —  VEH.
SEC. PER ACTUATION * 1.5 SEC. —  SEC. — SEC.| 1.0 SEC.
MAX. INITIAL * 34 SEC. —  SEC. — SEC.| 34 SEC.
TIME B4 REDUCTION * 15  SEC. —  SEC. —  SEC. 15  SEC.
TIME TO REDUCE * 30 SEC. —  SEC. — SEC.| 30 SEC.
MINIMUM  GAP 3.0 SEC. —  SEC. — SEC.| 3.0 SEC.
DUAL ENTRY OFF OFF OFF OFF
SIMULTANEOUS GAP ON ON ON ON

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

be lower than 4 seconds.

—_—
—_—
—
—
—
—
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—

—_—
—
—
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Signal Upgrade

- Temporary Design 4 (TMP Phase IV)

I PROJECT REFERENCE NO. SHEET NO.

| 1-5700 Sig 27.0

3 Phase
Fully Actuated
(Cary Signal System)

NOTES

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

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

Engineer.
Phase 5 may be lagged.
Set all detector units to presence mode.

Pavement markings are existing.
Maximum times shown in timing chart are for
free-run operation only. Coordinated signal
system timing values supersede these values.
Cary signal system data:

Fiber channel #: 26.
This intersection features a video detection
system. Shown locations of detectors are
conceptual only. Refer to the manufacturer’s
guidelines for optimal detector placement.

LEGEND
PROPOSED EXISTING
O— Traffic Signal Head o
O— Modified Signal Head N/A
— Sign —
? Pedestrian Signal Head *
With Push Button & Sign
Oo— Signal Pole with Guy o—)

., Signal Pole with Sidewalk Guy o -

—— Inductive Loop Detector CZ”D
>< Controller & Cabinet cxJ
O Junction Box o
— - 2-in Underground Conduit —-—-—-—
N/A Right of Wgy @ ————-
— Directional Arrow —>
[O—— Metal Pole with Mastarm O—
N/A Guardrai B .
—_— ) — Directional Drill N/A
g Out of Pavement Detector o«
— Video Detection Areaq —
B Construction Zone Drums 5
N No U-Turn Sign (R3-4) ®
U-TURN gilgrL_D( RT1[]O_R1I60;-IT TURN

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

Preparsd In e Offlces of: SR 3015 (Airport Blvd.) SEAL
\\\\‘“”“II,
at S, SARD
SR 1789 S\QQ\.-‘Z{S‘ ESS/ 0:1;;-../¢/’/,
SRS ST
(Pleasant Grove Church Rd.) | 5/ sa Y 2
Division 5 Wake County Morrisville é,ﬂﬁ 026486 ;i _ =
PLAN DATE: March 2019 REVIEWED BY: ”c,%zo‘b "{puN@}%-’é/& f
750 N.Greenfleld Pkwy.Garner.NC 27529] PREPARED BY: J A, LONr | REVIEWED BY: RTINS
SCALE REVISIONS INIT. DATE | —pocusigned byr/ L1110 1YY

1H:40I

7/24/2019

’
S JRORARGA274AL04 DATE
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EDI MODEL MMU2 _ 1 6LEi NOTES I PROJECT REFERENCE NO. SHEET NO.
P UNIT OPTIONS — | 1-5700 Sig. 27.1
MALFUNCTION MANAGEMENT UNIT 1. To prevent “flash-conflict” problems. wire all unused |oad
PROGRAMMING DETAIL OPTION SETTING switches to flash red. Verify that signal heads flash in
(program card and tables as shown below) RECURRENT PULSE ON accordance with the signal plans.
WALK DISABLE OFF -
/ | L0G CVM FAULTS N 2. To prevent red failures on unused monitor channels. tie SIGNAL HEAD HOOK-UP CHART
B FIELD CHECK ENABLE EXTERN WATCHDOG OFF unused load switch red outputs 1+3+7+8+9,10.,11,12,13, 2 4 6 8
Lg 23 Z E E Z § 3 Z@ Zl 22 1§ 24 1‘-(23 ZG ° DUAL IND ENABLE 24V-2:12VDC OFF and 14 to load switch AC+ by inserting a jumper plug in PHASE 1 2 3 4 > 6 / 8 |pED| PED| PED| PED| OLA|OLB| OLC | OLD
-9 © 9 9 o o o o0 o o PGM_CARD MEMORY ON the unused load switch socket from pin 1 (LS AC+) to pin 3
23 DD e e bl DY RED FAIL ENABLE EDoverd N | P! P SIGNAL |\ {2122| o | a1 | s7(8982] no | o [ v | o [ o | oo | oo | no | s azias
O CHANNEL ENABLE/ 9 (RED out). Make sure all flash transfer relays are in place. HEAD NO. 63
3405 5 7 8 5@ 2 1314 B I6 NUMBER ISABLE FORCE TYPE 16 OFF
O S S TYPE12-SDLC OFF 3. Program controller to start up in phase 2 Green and 6 Green. RED 2R % | 6R 16R
4.5 6 7 8 9 18 1 12 13 14 15 16 1 DISABLE VM 3x/Day Latch ON
D O O D G P1 2 ENABLE 4. Set power-up flash time to 10 seconds and implement on the
56 7 8 3 ki bhu DY 3 DISABLE Mal function Management Unit. Set controller power-up YELLOW 2Y * | BY
B IEEEER: 2 ENABLE FLASHING YELLOW ARROW flash time to 0 seconds.
O 0o 0 0 o o o o o 5 DISABLE
60 0 0 o 0 0 o o CONFIG MODE | B GREEN 26 66
728 9 o112 13 1415 16 . 3 gl";AABBti ENABLE CHANNEL PAIR. FYA 5. Enable simul taneous gap-out feature for all phases. —
o3 2 BBk 5 8 DISABLE CH 1-13 OFF 6. Program detectors in accordance with the manufacturer’s ARROW 4R 15R
%% 2 %9 L0 9 DISABLE CH 3-14 OFF instructions to accomplish the detection schemes shown on
0 0o 0 0 o o o 19 DISABLE CH 5-15 ON . . YELLOW 4Y 15Y | 16Y
- the signal design plans. ARROW
SRR 1l DISABLE ca 7-16 OFF
00 S Y w8188 4321 12 DISABLE RECEL/:E'- INPUT E“c']ﬁ'-E 7. Program detector call delay and extension timing on the FLASHING 156
-8 &8 8% YELLOY 1 939939899 13 DISABLE 3 oFF controller. unless otherwise specified. ARROW
12—013 ?4 % 1% DISABLE 00000000 P2 14 DISABLE " " GREEN
~0 o o o 161514131211109 15 ENABLE CH S ON 8. Set all detector card unit channels to “"presence” mode. ARROW 4G | 56 166
5 5 1B MINIMUM FLASH TIMEE :)o :)o °° 16 ENABLE CH 7 OFF . ‘
°© o o ¥2 99 j FLASH RATE FAULT ON 9. Program phases 2 and 6 for volume density operation.
195 % 24 V LATCH ENABLEJ FYA TRAP DETECT ON
o ° CVM LATCH ENABLE 10. The cabinet and controller are a part of the Cary NU = Not Used
15 1
\ ° Signal System. % See pictorial of head wiring detail this sheet.
MMU PROGRAMMING NOTE
ENSURE YELLOW CHANGE PLUS RED CLEARANCE MONITORING * [.)enofes |r.15’roll I?od resistor. See load resistor
MMU PROGRAMMING CARD IS ENABLED FOR ALL CHANNELS. installation detail on sheet 2.
DETECTOR RACK SET-UP DETAIL
INSERT DETECTOR CARDS IN RACK ACCORDING TO THE DETAIL SHOWN BELOW.
PARTICULAR DETECTOR CHANNELS WILL CALL PHASES INDICATED.
TR TR RS e o EQUIPMENT INFORMATION FYA SIGNAL WIRING DETAIL
L3 L1 L7 L5 S L9 S S S S S CONTROLLER:e+eseeeeeeesss 207TOEN2 (wire signal head as shown)
@ 4 @2 35 35 L 35 L L L L L CABINET et eeeeeeeeneaans NC-8 |TS-2
0 0 0 0 0 0 SOFTWARE v e evveeennoaans ECONOLITE ASC/3-2070
RACK . e T T T T T T CABINET MOUNT. . vvvvvnn.. BASE OLC RED (I5R) —
#1 U o T o2 Tz Toz 1 &£ MFor 1l & c c c c LOADBAY POSITIONS....... 16
M M M M M M LOAD SWITCHES USED...... 2+4:.5,6,15,16 OLC YELLOW (15Y) —@
4 1
L Lé Li Lz p [0 P PP | P | P PHASES USED. v vnennnen.. 2.4.5.6
UNSDETD @ @ 8 $ UNSDETD \T( $ $ \T( $ OLAeeetveeeeeneseenaess . NOT USED OLC GREEN (15G) —@
** * OLB...ooooooooooooooooooNOT USED
OLCOOOoooooooooooooooooo* QSGREEN(SG) @
OLD...oooooooooooooooooo4+5
PROGRAM CONTROLLER DETECTORS
ON LOOP PANEL AS SHOWN SHOWN IN THE CHART BELOW
IN THE CHART BELOW
CONTROLLER TIMING
LOOP PANEL FUNCT
LOOP NO. | 7eRMINALS peTecToR NO.| "N T ON e R [TivE (sEC)
2A L1A,L1B *% 1 B2
2B L2A,L2B *% 2 82
4A L3A,L3B 3 % 4 LOAD SWITCH
N | L9A.L4B 4 ASSIGNMENT DETAIL
ADD JUMPERS FROM:| L5A,L5B 5 %5 DELAY| 15 )
th Tg th' ND _GA.L6B * 6 32 DELAY 3 (program controller according to
53 EITVRL - 55 DELAY 15 schedule in chart below) THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: ©5-1906T4
5C L8A.,L8B 8 85 DELAY 15 LOAD SWITCH FUNCTION DESIGNED: M h 2019
5D L9A.L9B 9 85 DELAY| 15 NUMBER Porere
NU _10A.L108 10 1 41 SEALED: 7/24/2019
NU [L11A.L11B 11 2 32 REVISED: N/A
NU L12A,L128B 12 3 23
NU  [L13A,L13B 13 4 3 4
NU L14A,L14B 14 5 25
NU L15A,L15B 15 6 %6
NU L16A,L16B 16 7 @7
8 28
* Detector Type - G (remove delay from existing detector card) 9 @2 PED
10 @ 4 PED Electrical Detail - Temp 4 (TMP Phase IV) TN T NOT CONSIDERED
FINAL UNLESS ALL
11 ¢ 6 PED Sr]ee1: 1 Of 2 SIGNATURES COMPLETED
g #8 PED ELECTRICAL AND pﬁgﬁﬁﬂgg SR 3015 (Air\port Blvd .) SEAL
oLA - o,
SPECIAL DETECTOR NOTE at SN C ARG,
T o P e e . SR 1789 S,
ity a, NS 7tz
Install a video detection system for vehicle detection. Perform o oLe P st (Pleasant Grove Church Rd.) = T
instal lation according to manufacturer’'s directions and NCDOT 16 OLD 2 Sivision s e Count ' : = i 036833 E
engineer approved mounting locations to accomplish the detection JE PiZNlZifEn: November 2015a : :EuvnlExED BY: - :ﬁ ...{wc.Na&i%.-"%\:‘:
schemes shown on the Signal Design Plans for zones 6A., ©6B, and 6C. ; e B 5. ATNSTrong —— ,,,/I{KIW:- \f\?
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I PROJECT REFERENCE NO. SHEET NO.
| 1-5700 Sig. 27.2
(program controller as shown) ECONOLITE ASC/3-2070 SPECIAL MMU PROGRAMMING
(program controller as shown)
. From Main Menu select | 2. CONTROLLER 1. From Main Menu select | 1. CONFIGURATION
2. From CONTROLLER Submenu select | 2. VEHICLE OVERLAPS 5. From CONFIGURATION Submenu select | 4. PORT 1 (SDLC)
3. From PORT 1 (SDLC) Submenu select |2. MMU PROGRAM
Toggle Twice
|
e CAUTION!
Select TMG VEH OVLP [C] and 'PPLT FYA' Set intersection to Flash before attempting
to enter or change any MMU programming data.
TMG VEH OVLP...[C] TYPE: ..... PPLT FYA
This progremming and that of the MMU programming
PROTECTED LEFT TURN.... PHASE 5 card must match exactly. If they do not, the
OPPOSING THROUGH....... PHASE 6 1ntersection will be placed into Flash.
FLASHING ARROW OUTPUT..... CH15 ISOLATE
MMU PROGRAM | MANUAL ]
DELAY START OF: FYA..0.0 CLEARANCE..O.O
ACTION PLAN SF BIT DISABLE:. e eveeeess 0 CH 654321098765 432
J/ Toggle Once 1
2 X X X X
OVERLAP D 3
Select TMG VEH OVLP [D] and 'NORMAL’ y
TMG VEH OVLP...[D] TYPE: ....... NORMAL 5
PHASES 1 2 34506 78 90123456 6
INCLUDED . . . X X . ,
LAG GRN 0.0 YEL 0.0 RED 0.0 8
9
END PROGRAMMING 10
11
12
13
14
15 X
END PROGRAMMING
LOAD RESISTOR INSTALLATION DETAIL
(install resistors as shown below)
PHASE 5 YELLOW FIELD Electrical Detail - Temp 4 (TMP Phase IV) TN T NOT CONSIDERED
ACCEPTABLE VALUES TERMINAL (5Y) Sheet 2 of 2 SIGNATURES COMPLETED
VALUE (ohms) | WATTAGE ELECTRICAL AND” PROGRAMNING SR 3015 (Airport Blvd.) SEAL
1.5K - 1.9K 25W (m1in) PHASE 5 RED FIELD R a_t \\\\\\\(131:4””,,//
2.0K - 3.0K [18W (min) TERMINAL (SR THIS ELECTRICAL DETAIL IS FOR Praparsd in 1 OFfioss ofs SR 1789 X f}..‘.-é-s--s-/gf.ﬁ?z}"@
AC- THE SIGNAL DESIGN: ©85-1906T4 o] ; ch h R SO T
DESIGNED: March 2019 3 ) ( Seasant w'"koz/et urc ne- )-11 R T
SEALED: 7/24/2019 81 piZNl?)ifEn- — ake F?EuvrlExED — orrisville "’,,’P;-.flllcuNﬁQ\-’""' 5:
AC- REVISED: N/A s ; 2y : RN
§ PREPARED BY: $, Armstrong REVIEWED BY: "/,,,“W. ‘i\\\\\\‘\
REVISIONS INIT. DATE DocuSigned by: ot
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