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DETECTED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)
UNSIGNALIZED MOVEMENT

PEDESTRIAN MOVEMENT

_

US 70 (B

_
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ASC/3 TIMING CHART
PHASE

FEATURE 1 2 3 4 5 6 8
Min Green * 7 12 7 7 7 12 7
Walk * - - - - - - -
Ped Clear - - - - - - -
Veh. Extension * 2.0 6.0 2.0 2.0 2.0 6.0 2.0
Max 1 * 20 120 15 30 20 120 30
Yellow 3.0 4.8 3.0 4.7 3.0 4.8 4.5
Red Clear 2.9 1.3 2.3 1.5 2.1 1.3 1.0
Actuations B4 Add * - - - - - - -
Seconds /Actuation * - 1.5 - - - 1.5 -
Max Initial * - 34 - - - 34 -
Time Before Reduction * - 15 - - - 15 -
Time To Reduce * - 60 - - - 60 -
Minimum Gap - 3.0 - - - 3.0 -
Locking Detector - X - - - X -
Recall Position - VEH RECALL - - - VEH RECALL -
Dual Entry - - - X - - X
Simultaneous Gap X X X X X X X

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

is shown. Min Green for all other phases should not be lower than 4 seconds.
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PROJECT REFERENCE NO. SHEET NO.
6 Phase U-2581BA $ig.2.0
ASC/3 DETECTOR INSTALLATION CHART Fully Actuated
DETECTOR PROGRAMMING (Isolated)
DISTANCE 5 o Us § o
JONE size | RROM || 2 e Z | EXTEND | DELAY | | ; S NOTES
(FT) | STOPBAR > < | TIME TIME —laE s E—
) i O INITIAL A . )
i 1. Refer to "Roadway Standard Drawings NCDOT
1 |Yes| - 15 - |S|-]- ! ifications
1A% | 6X40 0 % N3 dated January 2018 and %+Gmdord Specifticati
6 |Yes| - 3 - |G- - for Roads and Structures” dated January 2018.
2A% | 6X6 | 300 * k| 2 |Yes| - - X |IN[-]- 2. Do not program signal for late night flashing
5 |Yes| - 15 - |S|-|- operation unless otherwise directed by the
Ak | 6x40 | 0 | * |* el
8 |Yes| - 3 - [S|-]- Engineer.
4A% | 6X40 0 ¥ |¥| 4 |Yes| - N 3. Phase 1 and/or phase 5 may be lagged.
: - _ |- 4. Omit phase 3 during phase 4 on.
5 |Yes 15 S
SA% | 6X40 | O * ok > ves| - 3 N 5. Set all detector units to presence mode.
. binet so as not to obstruct sight
6A% | 6%X6 | 300 | * || 6 |Yes| - | - | X IN|-]|- 6. Locate new cabir , .
distance of vehicles turning right on red.
BAX | 6X40 0 * *| 8 res| - 10 S 1. Incorporate Video Detection system for vehicle
8B* 6X6 0 X |k| 8 |Yes| - 15 - S]]~ detection.

* Video Detection Zone 8. Provide the Engineer with fthe Manufacturer s
approved Video Detection locaftions and mounting
heights to obtain detection zones ads shown.
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PROJECT REFERENCE NO. SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR N NOTES U-2581BA $ig.2.1
PROGRAMMING DETAIL
WD ENABLE%1
(remove jumpers and set switches as shown) SW2 1. To prevent “flash-conflict” problems, insert red flash SIGNAL HEAD HOOK-UP CHART
REMOVE DIODE JUMPERS I-5, I-6, I-9, I-Il, 2-5, 2-6, 2-9, 2-II, 3-8, 3-10, 4-8, 4-10, T program blocks for all unused vehicle load switches in
5-9, 5-1I, 6-9, 6-1I, 8-10, AND 9-II ON = the oufput file. The installer shall verify that signal switer no.| S| S2 | S3 S4 s5 | s6 | s7 | s8 | sa |sio| s |si2 | GF G| EY | 68 | L
T 7 ’ ) [ _W—RF 2010 — heads flash in gccordance with the Signal Plans. — :
M |—RP DISABLE CHANNEL | 1 | 2 | 13 3 4 | 14| 5| 6 |15 7 |8 16| 9 |10]|17]1]|12]18
© % % % % % % % O % O % % o o % % % [ M—wD 1.0 SEC % 2. Program phases 4 and 8 for Dual Entry. NO.
off nFF ©fF ofF A o o = 9 W J-Cv ENABLE =
Lo L0 Lo Lo Lo Lo Le LO L io f ';\ fo fo I f S A_ B sF#1 POLARITY & . PHASE 1 2 PED 3 4 PéD 5 6 PED 7 8 PED OLA | OLB |sParRE| OLC | OLD |SPARE
o o o o o [ M LEDquard ) 3. Program controller to start up in phase 2 Green and
T‘% 9% ':.% 9% Q% i% Q% ﬁ% = 9% o oo% r\% © o v% m% a— [ M RF SSM _ o Green. SIGNAL * * * * * *
CO 4O A® A® O O Au® A® A0 A® A0 A0 A® A0 A0 e &  — B rva comPacT HEAD NO. | 1 |2L22| NU | 3UT| 22 |41,42| NU | 51 |6L,62| NU | NU (81,82 NU | 11 30| NU | 51| NU | NU
[ |
o9 0 o —_— [ W-fvris )
o o f i ::0 f i f E j EO e o o e U — [ M—Fvya 3-10 E RED 128 * | 101 134 107
OE N Ol o N O O < M N - O s WM |—FYA 7T-12—
= oY o oY Y Y T i i et L Sld s gt nbd ot o pr— YELLOW *¥ | 129 102 * | 135 108
I = = = < < < < < < < < <O ~ <O « < < _g ON —=>
o I T 70 S T T T TS T, e %o 7008 9 =: 5
O TH " H " H " HIEHOECHIE{COH Y= SHMoe oMo YELLOW DISABLE o O TN GREEN 130 103 136 189
> @ Zé Zd T b 6é Hd Hé K& 8 8 KO K® KO V® Ve e oo =5 [ M2
EEEEEEEELEEE e aeEE i 1= =
T 28 20 28 20 28 o0& & b & L& b L& KO Wb KO v © ——r o
T 0130 040 E : YELLOW
U5 S R OR YR O of n Of R SR Of OF o O T% m% 0140050 emmm? (M 117 A122|A125 AlLS
. u% u% u% u% u% u% ,'\% ,'\% ,'\% ,'\% ,'\% ,'\% ,'\% ,'\% ,'\% 16 L6 osoos0 omm Wt ) EQUIPMENT INFORMATION iy
o 0160 070  ouumm FLASHING
g% ':% 9% Q% E% Q% Q% 9% ';% ;0% Q% 3% Q% g% :% o G% 0170 080 o ON = YAERLRLOOWW AL23|A126 Alle
20 —d =8 =8 =8 =& = b 18 08 b b d 1 & KO vé 0180 090 G o CONTROLLER e+ e v et evn v 20/70LX
\ g% ;% g% g% ;% g% g% ;% 9% :% o2 o 2o g% _© §% _ — :;‘10 CABINET oo ettt e e s 332 W/AUX arrow | 127 118 | 118 133
=T Y= 3T T B L L L Y B X Y Y X Y e EZZI}; SOFTWARE e v v vt e e v e eee e ECONOLITE ASC/3-2070
J_‘B COMPONENT SIDE | = CABINET MOUNT........... BASE NU = Not Used
Elg w OUTPUT FILE POSITIONS...18 WITH AUX. OUTPUT FILE * Denotes install l|load resistor. See load resistor
REMOVE JUMPERS AS SHOWN B - LOAD SWITCHES USED...... S1+52+54,55,57,58,511, instal lation detail fhis sheet.
NOTES E 1;_/ AUX ST,AUX S2Z2,AUX S4 % See pictorial of head wiring in detail this sheet.
PHASES USED. oo v 1¢2+:3:4,5:.6,8

1. Card is provided with all diode jumpers in place. Removal

of any jumper allows ifs channels to run concurrently. B - DENOTES POSITION OVERLAP "A".. ..., * FYA SIGNAL WIRING DETAIL

11/ 1/
2. Ensure jumpers SEL2-SEL5 and SELS are present on the monitor board. OF SWITCH OVERLAP NB// """"""" * . . I head h
OVERLAP "C7. e * (wire signal heads as shown)

3. Ensure that Red Enable is active at all times during normal operation.
u i Y ' uring p ! OVERLAP "D NOT USED

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

controller. Ensure conflict monitor communicates with 2070. * See overlap programming detail on sheet 2 OLA RED (Al2D OLC RED (ALL4)

OLA YELLOW (A122) OLC YELLOW (All1D)

OLA GREEN (A123) OLC GREEN (Alle)

U5 GREEN (133)

@1 GREEN (127) ————
INPUT FILE POSITION LAYOUT LOAD RESISTOR INSTALLATION DETAIL 2

(install resistors as shown below)

- D@®P®
SOl

(front view)

1 % 3 4 5 6 7 8 9 10 11 12 13 14 ACCEPTABLE VALUES PHASE 1 YELLOW FIELD
VALUE (ohms) | WATTAGE TERMINAL (126)
OLB RED (A124)
| E ; ; E E ; E E E ; E ; E kS 1.5K - 19K | 25W (min)
FILE T T T T T T T T T T T T T ISOIE](ETOR 2.0K - 3.0K 1OW  (min) PHASE 3 RED FIELD
”I” 7 7 7 5 5 5 5 G S S G & £ ST T g TERMINAL (116) OLB YELLOW (A125) @
L P P P P P P P P P P P P P oc AC- — PHASE 5 YELLOW FIELD
Y Y Y Y Y Y Y Y Y Y Y Y Y |ISOLATOR ? g TERMINAL (132) OLB GREEN (A126)
S S S S S S S S S S S S S S 2
Ull o 0 0 5 0 0 o o 0 0 o 0 0 o AC- 03 GREEN (118)
FILE T T T T T T T T T T T T T T
”J” E E E E E E E E E E E E E E
M M M M M M M M M M M M M M AC- 31
NI - -2 - A - L B A
Y Y Y Y Y Y Y Y Y Y Y Y Y Y
EX.: 1A, 24, ETC. = LOOP NO.’S FS = FLASH SENSE
ST = STOP TIME
SPECIAL DETECTOR NOTE
Install a video detection system for vehicle detection. Perform THIS ELECTRICAL DETAIL IS FOR
instal lation according to manufacturer’'s directions and NCDOT THE SIGNAL DESIGN: B7-0204T1
engineer —approved moumT‘ing |OCCI“|"TODS To accomplish the detection DESIGNED: September 2019
schemes shown on the Signal Design Plans. SEALED: 89/09/2019 \;4HgI\E/Ir;igri]ngaerrri]g%Sru[c):}iséc.s(&é?s%so)
REVISED: N/A Raleigh, NC 27606
P: 919-829-0328
DOCUMENT NOT CONSIDERED
Electrical Detail-Temporary Design 1 (TMP Phase I)-Sheet 1 of 2 SIGNATURE S o
ELECTRICAL AND PROGRAMMING .
DETAILS FOR: US 70 (Bur‘llngton Road) \\\\?E\Alh/,,/
a t \\\\/\\\Y\ E’..%\.Zl? O(/ //////
Prepared for the Offices of: N . S S/, ~
e SR 3045/2819 SOHNE
N WORT# S S T
(Mt. Hope Church Road) S I
Division 7 Guilford County Greensboro EER Y 3
PLAN DATE:  September 2019 |revieweosy:  M.L. Stygles - (/."-.ﬁNGINE?i- S
. /// /4 ........ Q\ \\\
s PREPARED BY: J. Ma REVIEWED BY: A -g//’/sz,/X1$\\\\\\\
ocuSigned it
. &%oMan:gemm REVISIONS INIT. DATE | Jlm’)olM,Ma, 9/9/2019
N 750 N.Greenield Phwy,Garner,NC 27529 | ...l DATE
=G ] IR EEEE EEEEEEERES SIG. INVENTORY NO. 07-0204T1




ECONOLITE ASC/3-2070 OVERLAP PROGRAMMING DETAIL

1.

2.

(program controller as shown)

From Main Menu select | 2. CONT

ROLLER

From CONTROLLER Submenu select

OVERLAP A
Select TMG VEH QVLP [A] and

2. VEHICLE OVERLAPS

"PPLT FYA’

TMG VEH OVLP...[A] TYPE: .

PROTECTED LEFT TURN....
OPPOSING THROUGH.......

FLASHING ARROW QUTPUT.....

DELAY START OF: FYA..0.0 C
ACTION PLAN SF BIT DISABLE

<. JPPLT FYA

PHASE 1
PHASE 2

CH9 ISDLATE

LEARANCE..O.O

!

OVERLAFP B
Select TMG VEH OVLP [B] and

Toggle Once

"PPLT FYA’

TMG VEH OVLP...[B] TYPE: .

PROTECTED LEFT TURN....
OPPOSING THROUGH.......

FLASHING ARROW OUTPUT.....

DELAY START OF: FYA..0.0 C
ACTION PLAN SF BIT DISABLE

<. JPPLT FYA

PHASE 3
PHASE 4

CH10 ISDLATE

LEARANCE..O.O

!

OVERLAP C

Toggle Once

PROJECT REFERENCE NO. SHEET NO.

Select TMG VEH QOVLP [C] and 'PPLT FYA’

U-2581BA Sig.2.2
ECONOLITE ASC/3-2070 BACKUP
PROTECTION ENABLE PROGRAMMING
(program controller as shown)
From Main Menu select | 1. CONFIGURATION
From CONFIGURATION Submenu select | 1. CONTROLLER SEQ
From CONTROLLER SEQUENCE Submenu select | 3. BACKUP PREVENT PHASES
Follow programming as shown below. 0On the
"ENABLE BACKUP PREVENT' screen move cursor
to the appropriate field and press 'YES/NO' on
tThe controller kKeypad fTo toggle field value
between ‘X' ,'B', ‘'C’' and 'OFF"'.
ENABLE BACKUP PREVENT
TMG/BKUP 1 2 34 5 6 (8 9 01 2 345606
1
2
3
4 X
5
o
K
8
9
10
11
12
13
14
15
16
END PROGRAMMING
NOTES
1. ’X" 1nhibits the controller from servicing the 'BACKUP’ (column) phase when the

FLASHING ARROW GQUTPUT.....

DELAY START OF: FYA..0.0 C
ACTION PLAN SF BIT DISABLE

TMG VEH OVLP...[C] TYPE: ..... PPLT FYA
PROTECTED LEFT TURN....  PHASE 5
OPPOSING THROUGH. . ... .. PHASE 6

CH11 ISOLATE

LEARANCE..O.O

'TIMING’ (row) phase 1s active or next.

END PROGRAMMING

1.
2.
3.

FLASHER CIRCUIT MODIFICATION DETAIL

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

ON REAR OF PDA - REMOVE WIRE FROM TERM.
ON REAR OF PDA - REMOVE WIRE FROM TERM.

REMOVE FLASHER UNIT 2.

12-4 AND TERMINATE ON T2-2.
172-5 AND TERMINATE ON T2-3.

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

THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESICGN: ©B7-0204T1
DESIGNED: September 2019
SEALED: ©9/709/2019

REVISED: N/A

VHB Engineering NC, P.C. (C-3705)
940 Main Campus Drive, Suite 500
Raleigh, NC 27606
P:919-829-0328

DOCUMENT NOT CONSIDERED
Electrical Detail-Temporary Design 1 (TMP Phase I)-Sheet 2 of 2 SIGNATURE S COMPLETED
ELECTRICAL AND PROGRAMMING : SEAL
DBTAILS FOR US 70 (Burlington Road)
Prepared for the Offices of: a t \\\\Q\: \e\.ES.S/g Q{ /////////
e SR 3045/2819 S
. WORT, I=; L7 2
£ (Mt. Hope Church Road) ST
g Division 7 Guilford County greensboro| = % s
: PLAN DATE:  September 2019 |reviewosy: M.L. Stygles 2 eSS
» és“ PREPARED BY: J. Ma REVIEWED BY: /////{4/\/X"XN \E\\\\\
oF REVISIONS INIT. DATE Doeusigreay; 1\
AT Nampin Ma 9/9/2019
750 N.Greenfleld Phwy.Garner,NC 27529 | ...l B27E19500B THIF oATE
-------------------------------------------------------------------------------- SI1G. INVENTORY No. 07-0204T1
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PHASING DIAGRAM DETECTION LEGEND
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(DD

TABLE OF OPERATION
PHASE

SIGNAL | o |o|g|e|0|0(0|f
L R R R N Y
516(56|7[8|8]H
11 || | LR | <R | <R ¥
21 RIR|[G|G|R|R|R|Y
22 RIR|G|G|R|RI[R]Y
41 RIR|RIR|G|G|RI|R
42 RARIZIR|G|G|R|R
51 | L || LR | R | R ¥
61 RIG|R|IG|R|R|R|Y
62 RIG|RIGEBIR|R]|Y
1 R|<R|<R|R|— || LR
81 RIR|R|R 6 |00 R
82 RIR|R|R G|G|R

DETECTED MOVEMENT
UNDETECTED MOVEMENT (OVERLAP)
UNSIGNALIZED MOVEMENT
PEDESTRIAN MOVEMENT

ASC/3 TIMING CHART
PHASE

FEATURE 1 2 3 4 5 6 7 8
Min Green * 7 12 7 7 K 12 T T
Walk * - - - - - - - -
Ped Clear - - - - - - - -
Veh. Extension * 2.0 6.0 2.0 2.0 2.0 6.0 2.0 2.0
Max 1 * 20 120 15 30 20 120 15 30
Yellow 3.0 4.8 3.0 4.7 3.0 4.8 3.0 4.7
Red Clear 2.6 1.3 2.6 1.3 2.8 1.3 2.4 1.3
Actuations B4 Add * - - - - - - - -
Seconds /Actuation * - 1.5 - - - 1.5 - -
Max Initial * - 34 - - - 34 - -
Time Before Reduction * - 15 - - - 15 - -
Time To Reduce * - 60 - - - 60 - -
Minimum Gap - 3.0 - - - 3.0 - -
Locking Detector - X - - - X - -
Recall Position - VEH RECALL - - - VEH RECALL - -
Dual Entry - - - X - - - X
Simultaneous Gap X X X X X X X X

* These values may be field adjusted. Do not adjust Min Green and Extension times for phases 2 and 6 lower than what
is shown. Min Green for all other phases should not be lower than 4 seconds.
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PROJECT REFERENCE NO. SHEET NO.
U-2581BA $ig.3.0
ASC/3 DETECTOR INSTALLATION CHART 7 Phase
DETECTOR PROGRAMMING Fully Actuated
DISTANCE o S| a (ISOlated)
JONE SIZE FROM | e S PHASE 2 | exenD | DELAY ASSED w|2| 3
3 ==
(FT) | STOPBAR = S| TME | TIME | gz NOTES
I [Yes| - 15 - 1S - 1. Refer fto "Roadway Standard Drawings NCDOT”
A% | 6X40 0 * % 6 |Yes| - 3 - lol-1- dated January 2018 and “Standard Specifications
2A% | 6X6 | 300 ¥ |¥| 2 |Yes| - - X IN|-]- for Roads and Structures” dated January 2018.
3A% | 6XI5 0 * | 3 |Yes| - 5 - S| -1- 2. Do not program 819:21 +c°>r IETGGZ;ngbHiing
i r
AM¥ | 6X40 0 % |¥| 4 Yes - B N OD@ITG‘I’IOD unless otftherwise adi Y
5 Ives| - G s Engineer.
bA% | 6X40 0 IOk 3. Phase 1 and/or phase 5 may be lagged.
2 |res| - e B Rl 4. DOmit phase 7 during phase 8 on.
oBx | 6X40 | O X K| 5 |Yes| - | 15 S 0 el 5. Phase 3 and phase 7 shall not operate simultaneously.
oA | 6X6 | 300 | * k| 6 |Yes| - - XN |- 6. Set all detector units fo presence mode.
TA% | 6X40 0 * |k r[Yes| - 15 S N el 7. Reposition all existing ?igmol heads. ,
4 |Yes| - 3 - S| - 8. Incorporate Video Detection system for vehicle
A% | 6X40 0 * |*¥| 8 |Yes| - - S| -]- detection.
8B% 6X6 0 * |*¥| 8 |Yes| - 15 - |S|-]- 9. Provide the Engineer with the Manufacturer’s
approved Video Detection locations and mounting
* Video Defection Zone heights fo obtain detection zones as shown.
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F,i\\\ 45 MPH -3% Grade .
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= L T TETE ==
< - | e _ __ —
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US 70 (Burlington Rd)
ST T T T T T T T LEGEND
//// PROPOSED EXISTING
N / O Traffic Signal Head o>
‘; \ O— Modified Signal Head N/ A
2 \ — Sign —
- \ ? Pedestrian Signal Head ?
‘;\1 \\ O— Signal Pole with Guy o— )
%_ | C J, Signal Pole with Sidewalk Guy <
® _C— Inductive Loop Detector cC__"O
\ > Control ler & Cabinet o] y
O Junction Box L C\/
o
\ s - 2-in Underground Conduit —-—-—-—-— g‘i
\ N/A Right of oy = @ ————- -
— Directional Arrow —
C Video Detection Zone N/A VHB Engineering NC, P.C. (C-3705)
940 Main Campus Drive, Suite 500
Construction Zone N/A Raleigh, NC 27606
° Construction Zone Drum N/A P 919-629-0326
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PROJECT REFERENCE NO. | SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR N NOTES U-2581BA $ig.3.1
PROGRAMMING DETAIL
WD ENABLE%1
(remove jumpers and set switches as shown) i 1. To prevent “flash-conflict” problems, insert red flash SIGNAL HEAD HOOK-UP CHART
REMOVE DIODE JUMPERS I-5,1-6,1-9, I-ll, 2-5, 2-6, 2-9, 2-Il, 3-8, 3-12, 4-7, 4-8 rri Program blocks for all unused venhicte |oad swifohes in
T 170, 1T 1Tl £7 0, £70, £7 Ty £y D70, ITIL, AT A0, the output file. The installer shall verify that signal LOAD AUX | AUX | AUX | AUX | AUX | AUX
4"2; 5_99 5_”; 6_99 6_”9 7"29 8“'29 AND 9“”:. ON = RE 2010 hegds ‘FlGSh 'ir] Gcoordgnoe Wi‘"h -|-he S‘igmo| PleSo SWITCH NO. Sl Se S3 S4 S5 S6 S7 S8 S9 Slo Sil Sle S1 S2 S3 S4 S5 S6
— W CMU
RP DISABLE
- % % % % % % % 5 % 5 oo ] "0 DISABLE % 2. Program phases 4 and 8 for Dual Entry. CHANNEL 1 2 |13 ] 3 4 | 14 5 6 | 15 7 8 | 16| 9 | 1@ |17 |1 |12 | 18
] o [ e = e N A w ) e = o YO oo% l\% © 0 v% m% (\1% A B -Gy ENABLE — > 4 6 8
f Y J O J0r Jr I J0r NN J IR JEL SRR eI JRCT I e |[I_sF#1 POLARITY O 3. Program controller to start up in phase 2 Green and Prast 1 L) 2 dpEp| 3 | 4 |PED| ° © |pED| 7 ® |pep |OLA | OLB srare) DLL | OLD seare
Ol o N O O < O N _.O o © © © p— [ M—Lebguord D) 6 Green. * * * * * *
PG SROY SY JOY AT SROY JROF JRUSRNY SRR SR SISl Sl e % EiAsggMPACTﬂ e | T 2122] NU-|8L22|4t,42| NU | 51| 42 |6L62| NU | 70| 62 [8L8z| NU | 1| NU | NU | 5| 70| AU
Q$$9:993990:9¢mommm¢ = L Wrvi-o =
%) %) [ [ [ [ [ [ [ [ [ [ 1 [ 1 [ [ .:l FYA 3-10 RED 128 * 101 * 134 * 1@7
2‘( = = ™ ™ ™ ™ ™ ™ 0O o ™ ™ O ™ ™ ™ ™ o B L
S 9.0 o o 0 pr— [ E—FYA 5-11
2 T% T% T% 9% :% g% g% 3% g% o :% 9% T% o - Q% m% — WA 7-12——— YELLOW | % | 129 102 135 108
ITe) 0 0 1 1 1 1 1 1 1 1 1 [ | 1 [ 1 [
< -0 0 0 <0 <O <0 <0 <0 <0 O <O <O <@ <O vO <O « prm— S ON —>
O e) O =
o) ?% 'T\% LTO% L(.g% 9% ':% 9% Q% E% 2% Q% = 9% o 00% r\% LO% Llow oiseate e & M1 T GREEN 130 103 136 109
Cjiiiib&b&nbhbh@bobobob& 0180 O | O = :.§
Z 0110 020 e RED
EEITEENERE RN RN RN NI =
~® 0 0 0 0 00 00 00 00 0® 00 W® 0O VW® WO Ve o eams s | WS n
5 08 2 0® 0® <8 o . . . S o «C o 838 828 =z [ m- YELLOW 117 132 123 A122 All5 | A102
— — — — — — < —
°’°é%Q%Q%Q%Q%Q%I%I%I%I%I%I%Io *%*%%“’% 0150060 mmmt  [—RI B
R N NN NN, T oh0 = o
SO =0 =0 =& =0 =0 =0 & & & & O & VO V& & & 0180 090 -
- LW — CONTROLLER . v v e e v veeeennn 2070LX GREEN
\ 2% $% %0% @% ;r% % $% ;% 9% :% 222 Q% _© g% RN =il CABINET o ALy ooy | 127 118 133 | 133 124 | 124
SO S0 S0 S0 S0 S0 S0 S0 0005050505850 L m | PADIAE e e e e e e
o [ W12 SOFTWARE ¢ e v v v e e v e e e e e v ECONOLITE ASC/3-2070 NU = Not Used
COMPONENT SIDE W 13 =
Elg % CA?;NETFMOUN;””T """" BASE HoA TPUT £ % Denotes install load resistor. See load resistor
REMOVE JUMPERS AS SHOWN 1 OUTPU ILE POSITIONS...18 WITH AUX. OUTPU ILE etallation detall this sheet.
NOTES .:.:17 LOAD SWITCHES USED...... S1:452+s54,55:57,58,510,511 X See pictorial of head wiring in detail +his sheet.
H | is— AUXST, AUXS4, AUXSH
1. Card is.provided wiJrh.oII diode jumpers in place. Removal PHASES USED vt o v v o0 v venss 192+3:4,5,6,7,8
of any jumper allows its channels to run concurrently. B = DENOTES POSITION OVERL AP ”A” %
. ‘ oF switen | OVERLAP TAT.LL..alee.l
2. Ensure jumpers SEL2-SEL5 and SELS are present on the monitor board. OVERL AP ”B” ............. NOT USED
o FYA SIGNAL WIRING DETAIL
3. Ensure that Red Enable is active at all times during normal operation. OVERLAP "Clvvee i ee i * SIG G
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 OVERLAP NDN °°°°°°°°°°°°° * (wzre szgnalheads as shown)
controller. Ensure conflict monitor communicates with 2070. % See ove lap b oq omm“ng detall on sheet 2
ver rogr | |
OLA RED (AlZ2D — OLC RED (A114)—
OLA YELLOW (A122) —@ OLC YELLOW (AllB)—@
INPUT FILE POSITION LAYOUT OLA GREEN (A123) —@ OLC GREEN (All6) @
(front view) LOAD RESISTOR INSTALLATION DETAIL
(install resistors as shown below) R 127) — | 25 GREEN (133)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 o1 BREEN (2
gl L : : : : i c | L : i : : c| O ACGEPTABLE VALUES PHASE 1 YELLOW FIELD 11 ol
FILE T T T T T T T T T T T T T ISOP[A:TOR VALUE (ohms) | WATTAGE TERMINAL (126)
LK - 1.9K
. : TERMINAL (116)
ARARA RS RN AR R AR RN ERA R T = oL0 ED (e
PHASE © RED FIELD
e letelelelelelelelelelcelc]ce AC- L TeRMINAL (3 o0 veLLow w10 ———|(€F)
0 0 0 0 0 0 0 0 0 0 0 0 0 0
FILE T T T T T T T T T T T T T T 2 PHASE 7 RED FIELD
AC-
"J" 5 5 S S 5 5 S S 5 5 S S S S T g TERMINAL (122) OLD GREEN (A183) @
L P P P P P P P P P P P P P P
T T T T T T T T T T T T T T
Y Y Y Y Y Y Y Y Y Y Y Y Y Y
AC- 07 GREEN (124) @
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE
ST = STOP TIME AC- 71
SPECIAL DETECTOR NOTE
Install a video detection system for vehicle detection. Perform
instal lation according to manufacturer’'s directions and NCDOT
e
v "9 "9 ' THE SIGNAL DESIGN: @7-8204T2
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ECONOLITE ASC/3-2070 OVERLAP PROGRAMMING DETAIL

(program controller as shown)

1. From Main Menu select | 2. CONTROLLER

2. From CONTROLLER Submenu select

OVERLAP A

2. VEHICLE OVERLAPS

Select TMG VEH OVLP [A] and 'PPLT FYA’

TMG VEH OVLP...[A] TYPE: ..... PPLT FYA
PROTECTED LEFT TURN.... PHASE 1
OPPOSING THROUGH....... PHASE 2
FLASHING ARROW OUTPUT..... CH9 ISOLATE

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

!

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 DUTPUT..... CH11 ISOLATE

DELAY START OF: FYA..0.0 CLEARANCE..O.O

ACTION PLAN SF BIT DISABLE....evvun... 0
$ Toggle Once
OVERLAP D

Select TMG VEH QVLP [D] and 'PPLT FYA'
TMG VEH QOVLP...[D] TYPE: ..... PPLT FYA
PROTECTED LEFT TURN.... PHASE 7
OPPOSING THROUGH....... PHASE 8
FLASHING ARROW DUTPUT..... CH12 ISOLATE

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

END PROGRAMMING

FLASHER CIRCUIT MODIFICATION DETAIL

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

ON REAR OF PDA - REMOVE WIRE FROM TERM.
ON REAR OF PDA - REMOVE WIRE FROM TERM.

REMOVE FLASHER UNIT 2.

T2-4 AND TERMINATE ON T2-2.
12-5 AND TERMINATE ON T2-3.

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

PROJECT REFERENCE NO. SHEET NO.

U-2581BA $ig.3.2
ECONOLITE ASC/3-2070 BACKUP
PROTECTION ENABLE PROGRAMMING
(program controller as shown)

From Main Menu select | 1. CONFIGURATION
From CONFIGURATION Submenu select | 1. CONTROLLER SEQ
From CONTROLLER SEQUENCE Submenu select | 3. BACKUP PREVENT PHASES
Fol low programming as shown below. On the
"ENABLE BACKUP PREVENT' screen move cursor
to the appropriate field and press 'YES/NO' on
the control ler keypad to toggle field value
between ‘X’ ,'B’', 'C’ and 'OFF’.
ENABLE BACKUP PREVENT
T™MG/BKUP 1 2 345 6 789012 3456
1
2
3
4
5
b
!
8 X
9
10
11
12
13
14
15
16
END PROGRAMMING
NOTES
1. "X 1inhibits the controller from servicing the '‘BACKUP' (column) phase when the
'TIMING” (row) phase 1s active or next.
.0
\ YL
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1.

2.

3.

From Main Menu select | 1. CONFIGURATION

ECONOLITE ASC/3-2070 CONTROLLER

SEQUENCE PROGRAMMING DETAIL

(program controller as shown)

From CONFIGURATION Submenu select | 1. CONTROLLER SEQ

From CONTROLLER SEQUENCE Submenu select | 1. PHASE RING SEQUENCE AND ASSIGNMENT

1.
2.

3.

Move the cursor fTo the SEQUENCE COMMANDS ftield, ftoggle
to select "C” mode, enter phases in desired sequence.

CONTROLLER SEQUENCE [ 1]
SEQUENCE COMMANDS .  HW ALT SEQ ENA.
01 02 03 04 05 06 O7 08 09 10 11 12 13

R1— 1 2
R2—- 5
R3—

R4 -

R1-R4=RING 1-4, DATA ENTRY., PHASES 1-16
BC=BARRIER CONTROL, VALUESs: B.,C
B=CURRENT GROUP RING BARRIER

BC- c ¢ c¢c ¢ ¢ ¢ ¢c ¢c ¢c c Cc € Cc C C

C=COMPATIBILITY PROGRAMMED BY MAIN MENU 1-1-2

NO
14 15 16

END SEQUENCE AND ASSIGNMENT PROGRAMMING

From Main Menu select | 1. CONFIGURATION

From CONF IGURATION Submenu select | 1. CONTRO

LLER SEQ

From CONTROLLER SEQUENCE Submenu select | 2.

PHASE COMPATIBILITY

Program phase compatibility as shown below to
ensure phases 3 and 7 cannot run concurrently.

PHASE COMPATIBILITY

6543210987654
X X
X X

[0 o RENENG) BN G ) NS NN L O IE

€e]

10
11
12
13
14
15

3 2

END COMPATIBILITY PROGRAMMING
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38656.04

ALTERNATE PHASING DIAGRAM PROJECT REFERENCE NO. SHEET NO.
DEFAULT PHASING DIAGRAM DEFAULT PHASING ALTERNATE PHASING ASC/3 DETECTOR INSTALLATION CHART U 258180 Si0.4.0
- > TABLE OF OPERATION TABLE OF OPERATION
DETECTOR PROGRAMMING
PHASE PHASE —
= = DISTANCE 5 o e
SIGNAL [{J [{J g g % % g g i SIGNAL [? [? g g % % EJ, EJ, i Loop SIZE | RO | [ S || 2| EXTEND | DELAY ASSED w23 8 Phase
T A I e B I MR (R L I I I I I I I I (FT) ST?FPTB)AR g S| ™| T | (B3 Fully Actuated
516|516 |7]8|7|8]|H 516|516 |7]18|7|8]|H ] o (Isolated)
11 | | | |R| R | <R | R ¥ 11 | | R | R |<R| R |<R | R =¥ i lexao | o | 240 |x 6; :es 135 é i
Yoy Y e Y i Y 21 RIR|G|[G|R|R|R|R|Y 21 RIR|G|[G|R|R|R|R|Y e T T T Yes = T NOTES
D2+6 D3+7 " ’ 16 B7R To R7R o es| - - -
A A 22 RIRIG S AL S S Y 22 RIRIC IO PAPZAIRIRIY 2\ 6X6 | 300 6 X| 2 |Yes| - - X IN|-1|X l. Refer to "'Roadway Standard
\\ </ 31 ~R| =R R R | [ | 31 <R R R R |~ || R R |-R 2B 6X6 | 300 6 X1 2 IYes| - - ¥ IN|-1X Drawings NCDOT”dated January
41 RIRIR|IR|R|R|[G]|G|R 41 RIRIR|IR|R|R|[G]|G]|R 3 |yes| - 5% - s |- 2018 and “Standard Specifications
\ 47 RIRIBIR|R|R|[G|c]|R 42 RIRRIr|RIR]G|c]|R 3A | 6X40 | O | 242 | X o# Veal - 2 BN P B jor ROGdzsofgnd Structures”dated
T EFE ol — - - - - anuary .
/> \ ol Y v [ R =R R ol Al R R R R R e 6X40 0 o2 |X| 4 |Yes _ > £ 2. Do not program signal for late
02+5 Y Y 7348 02+5 1] 03+8 61 RIGIR|[G|R|R|R|R|Y 61 RIG|R|[G|R|R|R|R|Y cn | exan | o | ga |yl 2 lYes| - | 15%] - |S|-|X night flashing operation unless
/ ‘ 62 RIGIR|cRARBAR]|Y 62 RIGIR|GcRARBAR]|Y 2# [Yes| - 3 - |G| -|X otherwise directed by the
& </ </ 7 R|R|R| R || L || |-R 71 B[R <R | <R |~ | <R |~ |<R |~ 5B 6X40 0 2-4-2 | X| 5 |Yes| - 15 - S| X ; Er;gmeelr. ., ] . ]
_ _ - . Phase 1 and/or phase 5 may be
81 RIR|R|R|R|G|R|G|R 81 RIR|R|R|R|G|R|G|R oA oXé | 500 | 4 [X| b [Yes X N - IX 0aaed g s
R R =R 6B | 6X6 | 300 | 4 |X| 6 |Yes| - | - | X |N|-|X d99e¢.
\ 82 YA RIRIR|GIR|G|R 82 YA RIRIRIGIR|GIR I VO 55 - Is|-|x 4. Phase 3 and/or phase 7 may be
| TAL [ 8XA0 | O | 242 X - : S lagged.
D1+6 T D4+7 1+6 ! B4+7 °s 5. Set alldetector units to presence
8A | 6x40 | 0 | 242 x| 8 |ves] - | - | - [s]-]x node.
‘ J L . . .
= * Reduce delay to 3 seconds during Alternate Phasing Operation. 6. The Division Traffic Engineer will
3 % 2 = # Disable phase call for loop(s) during Alternate Phasing Operation. defermine the hours of use for
= @ \ each phasing plan.
s I =
Y Y | | I \
01+5 04+8 01+5 D4+8 =R R B o |
(¢°]
= - ) . = g
PHASING DIAGRAM DETECTION LEGEND | of i \\\ o |
@ \
<—@  DETECTED MOVEMENT 2 I@@ B \
ROW <——  UNDETECTED MOVEMENT (OVERLAP) tetal Pole 4 ) @ }l I\ \ Metal Pole 1
\\\\\\ < — —  UNSIGNALIZED MOVEMENT , | \ \ Std. Case No.: S35H1
— Std. Case No.: S35H1 ya // Sta. 18+96+/. -L.
&G \\\ﬁ — < — —=  PEDESTRIAN MOVEMENT Sta. 17+574+/- -L- p ) N L sta. 1849
——=— —_— Lt. 65'+/- \~ \ '
- — —— —— _Z e _ﬁ__f_zfiﬂf__::—:_—:J_ — — —4———— Row
. - T - o \\\\\\\\\\\\\\\\\t —=7 g = —:_:—:—:_:_:‘:—:n_/\ oD S e // N\ /___l\r
cac . - - _ ) - . O A T = — — S I ——— =t C&G
\i§\§s‘\ - - \@@B? ‘ ‘ i 1 e _ _ __ N B B
T\ - o= - o Thoe T
\\\\\\ \EQ: - _ - i \V
TTe—— TESSsEs===o Y o B - o o - === 8
\\\\\\ ""‘—-‘-___t_t__\ :::Q\ /;‘—‘——::::::::::I:F_________—___:_—_—::: ————————
T — S ~ US 70 (Burlington Rd) \
45 MPH  +2%  Grage —— T~ v - ROW
~ - —_— T
~
Metal Pole 3 Metal Pole 2 LEGEND
Std. Case No.: S30H1 Std. Case No.: S35H1 PROPOQSED EXISTING
Sta. 17+84+/- -L- Sta. 19+09+/- -L- . .
Ay Rt 704/ O Traffic Signal Head o~
O Modified Signal Head N/A
— Sign —
ASC/3 TIMING CHART ? Pedestrian Signal Head *
PHASE , .
FEATURE : ; 3 . . . . " O— | Signal Pgle W|.Jrh Guy o—)
Min Green * 7 12 7 7 7 12 7 7 C <, Signal Pole with Sidewalk Guy o -
o SIGNAL FACE I.D. [@) Metal Strain Pole O o
. B B B B B B B B
Ped Cl ATl Heads L.E.D. D [nductive Loop Detector C__"D v“'.o
o e >< Controller & Cabinet D> g ’
Veh. Extension * 2.0 6.0 2.0 2.0 2.0 6.0 2.0 2.0 @ | - Junction Box -
Max 1 * 20 120 15 30 20 120 15 30 @ @ 5 O 3 e 2-in Underground Conduit —-—-—-—-—
Yellow 3.0 4.6 3.0 4.6 3.0 4.6 3.0 4.6 @ —V— 2 B = 00 Directional Drill N/ A VHB Engineering NC, P.C. (C-3705)
R 10" 12" 940 Main Campus Drive, Suite 500
ed Clear 2.8 1.8 2.9 1.7 3.1 1.8 3.1 1.7 ) N/A Right of Way ~ ————- Raleigh, NC 27606
Actuations B4 Add * - - - - - - - - @ @ @ @ 12 > Directional Arrow _— P: 919-829-0328
Seconds /Actuation * - 1.5 - - - 1.5 - - @ . . . DOCUMENT NOT CONSIDERED
Max Inifial * - 34 - - - 34 - - . > Signal Upgrade-Final Design SIo A eSS
Time Before Reduction * - 15 - - - 15 - - 11 41 42 Prepared for the Offices of: . SEAL
Time To Reduce * - 60 - - - 60 - - 31 6]_ 62 US 70 (Burllngton Rd) \\\\\\HIH/,///
Minimum Gap - 3.0 - - - 3.0 - - ) 81 82 at \\\\Q\:\\\/\'ESAS//?.'O( ;////
S AN e
Locking Detector - X - - - X - - l SR 3045/2819 (Mt Hope Church Rd) | o8 "%
Recall Position - VEH RECALL - - - VEH RECALL - - =i MY S
Division 7 Guilford County Greenshoro| = 3 033108 S
Dual Entry - - - X - - - X PLAN DATE:  September 2019 |revieweosv: N, Stygles 7 oS S
Simultaneous Gap X X X X X X X X 750 N.Greenfleld Phwy.Garner.NC 27529| PREPARED BY: J. Ma REVIEWED BY: A TN
« These val be field adi o I SCALE REVISIONS INIT. DATE DocuSanBE LYy g 2019
values may be field adjusted. Do not adjust Min Green and Extension times for phases 2 and 6 lower than what 0 40 Jla,v\f)oll/\, Ma /9/
is shown. Min Green for all other phases should not be lower than 4 seconds. | 1 R 5165308 A F—
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PROJECT REFERENCE NO. SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR N NOTES U-2581BA Sig.4.1
PROGRAMMING DETAIL P B
remove jumpers and set switches as shown %
( jump ) SW2 1. To prevent “flash-conflict” problems, insert red flash SIGNAL HEAD HOOK-UP CHART
REMOVE DIODE JUMPERS I-5, I-6, 1-9, I-Il, 2-5, 2-6, 2-9, 2-1I, 3-7, 3-8, 3-10, 3-12, T program blocks for all unused vehicle load switches in omn o L aox Tao Taox oo Tacy
4-7, 4-8, 4-10, 4-12, 5-9, 5-1I, 6-9, 6-II, 7-10, 7-12, 810, 8-12, 9-II, AND 10-12. ON > the output file. The installer shall verity that signal switch no.| SU | S2[|S3| sS4 S5 se| S7 |S8)|S9 | sw@ |sSu|S2)\g 57| '3 |54 |55 | 's6
[ MFrF 2010 — heads flash in accordance with the Signal Plans. o
- W RP DISABLE CHANNEL 1 2 |13 3 4 | 14 5 6 | 15 7 g |16 |9 |1w@]|17] 1 |12]18
@ @ o O [ _M—wp 1.0 SEC  Z 2. Program phases 4 and 8 for Dual Entry. NO.
TE e b6 b be 0 8%0%8"8 %% T8 78" A B e POLARITY PHASE I 2 | o2 3 4 |2 5 6 |8 7 8 | .8 |oLa|oLs |seere| oLC | OLD |spare
9 9 o o o o o @ 0 o 0 ¢ e 0 0 ¢~ — . EEEUZE;ARITY% 3. Program controller to start up in phase 2 Green and PED PED PED PED
I% ?% ?% “.3% ?% ?% ?% ?% = 3% 7 0.0% w% © 0 T% ?% — W oM — 6 Green. sioneL |k * * * x| % x| %
Y TP T TN T TR TR TR TPNGIY Yo Y Y eI e INT Y prm— B s covpaCT HEaD No. | 1| 82 |2L22| NU | 31| 22 |41,42| NU | 5L | 42 |61,62| NU | 71| 62 (81,82 NU | 11| 30U | NU | BL | 70 | NU
o® ~ © © © O e [ M—Fvya 1-9 )
2 9% 9% @% @% @% @% @% &é 50 @% 50 @% b0 bo @% @% @% -_— —mfvs-io RED * | 128 * | 101 * | 134 x| 1e7
OE Nl O o N O 10 ™ pr——! | [ 7—12—J
s BB SFCE S B IE TS sB= oo ~ oFwo P e YELLOW 129 102 135 108
Eal Il el IR B BT Y Y IEY IRTOIEY JRTOIEY IR NIRRT I ]
O O O
O ?% ?% “.3% “.3% 9% ':% 9% Q% z% Q% Q% = 9% o 00% m% @% ELlow oisaate e o W1 T GREEN 130 103 136 189
> @ Zé Zd T b 6é Hd Hé K& 8 8 KO K® KO V® Ve e oo =5 [ M2
Iddddddaaand oot S R &
< Q Q Q Q Q I I I I I I I I O I IO I I ﬁ |:. 5 N
O O O
- $% ;% ﬁﬁ% Lﬁ:% $% 2% $% ;% LTO% gﬁ ;r% ?% X ;% = q% OP% 0140 050 e Z % e VELLOW 126 17 132 123 a122| 6125 ALlS |A102
= = = = = = ™~ ™~ ™~ ™~ ™~ ™~ ~O ,\O ~O ,\O ™~ 8128 8?8 a— I—. 8 — EQUIPMENT INFORMATION FLASHING
9% :% g% Q% 3% Q% Q% 9% D% 9% Q% 2% Q% N :% o G% 0170080 ammm oo o YELLOW A123|A126 AL16 |A103
26 28 28 =6 b = b 58 56 o8 56 b ob 30 o8 5O b 0180090 o o CONTROLLER. «vvvveevene. 2070LX o
\ 2% ';% ;0% ﬁ% E% Q% ~ O :% oo% :\% Op O < - O (\1% _° &% o [ _HWo CABINE T o v o e e e e e 332 W/AUX ARROW | 127 [ 127 118 | 118 133 | 133 124 | 124
L i 11
—=d b ebednded 20 bcdobobidsdodibioe —a SOFTWARE « + v v e e eevnns ECONOLITE ASC/3-2070
fj COMPONENT SIDE |3 = CABINET MOUNT. vt vuvnnn.. BASE NU = Not Used
[ | 14 %)
OUTPUT FILE POSITIONS...18 WITH AUX. OUTPUT FILE ¥ Denotes install load resistor. See load resistor
W |5 ., . . :
REMOVE JUMPERS AS SHOWN skl LOAD SWITCHES USED...... S1,52+54+55,57+58,510,511, installation detail fhis sheet.
NOTES E ) AUX S1,AUX S2,AUX S4,AUX S5 * See pictorial of head wiring in detail this sheet.
1. Card is provided with all diode jumpers in place. Removal PHASES USED....... . oo 1524344:546,7,8
of any jumper allows its channels to run concurrently. B - DENOTES POSITION OVERLAP “"A". ..., * FYA SIGNAL WIRING DETAIL
2. Ensure jumpers SEL2-SEL5 and SELS are present on the monitor board. OF SWITCH gxggtig ”E” °°°°°°°°°°°°° * (wire signal heads as shO‘wn)
3. Ensure that Red Enable is active at all ftimes during normal operation. Lo, *
OVERLAP "D". ... *
4. Connect serial cable from conflict monitor to comm. port 1 of 2070
controller. Ensure conflict monitor communicates with 2070. ¥ See over | ap Dl’ogrommmg detail on sheet 2?2 OLA RED (A12D) OLC RED (Al14)
OLA YELLOW (A122) @ OLC YELLOW (A115) @
OLA GREEN (A123) @ OLC GREEN (A116) @
INPUT FILE POSITION LAYOUT INPUT FILE CONNECTION & PROGRAMMING CHART
. @1 GREEN (127) @5 GREEN (133) @
(front view)
L00OP NO LOOP INPUT |PIN|DETECTOR | NEMA caLL EXTEND|DELAY| ADDED |DETECTOR
"I TERMINAL [FILE POS.| NO. NO. PHASE TIME | TIME | INITIAL TYPE 11 51
1 2 3 4 o) 6 7 8 9 10 11 12 13 14 A TB2-1,2 v 56 1 % L YES 15 S
- J4u 48 26 % 6 YES 3 G
| g1 | g1 | g2 g 3 | g4 > .V:IZ C C ° c 0 FS 1B TB2-5.6 l2u |39 2 L YES 15 S OLB RED (A124) OLD RED (AlQ1)
0 0 0 0 0 0 24 TB2-9,10 13U 63 32 2 YES X N
E E .
TL”E 1A 1B 2h Do 30 4a ; P ; ; ; ; ; ISOLATOR 2B TB2-11,12 13L 76 42 2 YES X N
| NOT | NOT | 22 é NOT | NOT | M ,é X X X rFq X ST . TB4-5,6 15U | 58 3 % 3 YES 15 S OLB YELLOW (A125) @ OLD YELLOW (A1D2) @
L 1| USED | USED o5 G | USED | USED | T f 7 7 T 7 7 0C 3 - Jjsu | 50| 28% | 8 | YES 3 S
[50LATOR 46 TB4-9,10 16U 41 4 4 YES S OLB GREEN (A126) OLD GREEN (A1B3)
. . A W . 3 S W S S S S S S , TB3-1,2 J1U 55 5 % 5 YES 15 S
T I I I I S I I - I - I I A A I e e e 3 G < <
5A 5B 6A D o /A 8A T D o T T T T T T 5B TB3-5,6 Jau 40 6 5 YES 15 S ?3 GREEN (118) @ @7 GREEN (124) @
T I E I E E E E E E 6A TB3-9,10 J3u 64 36 6 YES X N
J L NOT | NOT | 6 g NOT | NOT 2 P 2 P P P P P 6B TB3-11,12 J3L 77 46 6 YES X N
USED | USED U USED | USED T U T T T T T T ’ 31 71
6B T Y T Y Y Y Y Y Y w TB5-5,6 JsU | 57 7 % 7 YES 15 S
- 18U 49 24 % 4 YES 3 S
EX.: 1A, 24, ETC. = LOOP NG.'S FS = FLASH SENSE 8 185-9.10 76U 40 8 3 YES S
® ST = STOP TIME i
Wired Input - Do not populate slot with detector card
"Add jumper from I1-W to J4-W, on rear of input file.
’Add jumper from I5-W to J8-W. on rear of input file.
*Add jumper from J1-W to [14-W, on rear of input file.
“Add jumper from J5-W to [8-W, on rear of input file.
X For the deT?ofors To work as shown on the signal design plan, THIS ELECTRICAL DETAIL IS FOR
see the \/ehuclt? Detector Setup Programming Detail for THE SIGNAL DESIGN: @7-0204
Alternate Phasing on sheet(s) x. DESIGNED: S . o919
) eptember VHB Engineering NC, P.C. (C-3705)
LOAD RESISTOR INSTALLATION DETAIL SEALED: ©9/@9/2019 940 Main Campus Drive, Suite 500
INPUT FILE POSITION LEGEND: J2L REVISED: N/A Raleigh, NC 27606
PHASE 1 RED FIELD | P:919-820-0328
ACCEPTABLE VALUES é TERMINAL  (125) FILE J DOCUMENT NOT CONSIDERED
VALUE (ohms) [WATTAGE | =— PHASE 3 RED FIELD SIESVTJEER Electrical Detail-Final Design-Sheet 1 of 4 SIGh L LSS A o
1.5K - 1.9K 25W (min) g TERMINAL (116) ELECTRICAL AND PROGRAMMING : SEAL
2-O|’< - 3.0|’< ].O\/\/ (mlﬁ) ? DETAILS FOR: US 70 (Bur‘llngton Road) WW iy,
— PHASE 5 RED FIELD at N 0,
AC- TERMINAL (131) Prepared for the Offices of: S o\ et ////
al é i o SR 3045/2819 S
PHASE 7 RED FIELD & o€ WOATH M-t HO e Ch I"Ch Road :\%:: P
AC- g TERMINAL (122) (Mt. P u ) SN I
T Division 7 Guilford County Greenshoro - 033108 N
= PLAN DATE:  September 2019 |Revieweosv: M.L. Stygles B SN S
" PREPARED BY: J. Ma REVIEWED BY: ////,{4/\/3("1\\ \\\\\\
0 . REVISIONS INIT. DATE Docusigned by:/ / 1111111\
S AC- “ Mopot®™ """/ ﬂ(myiw Ma 9/9/2019
§ 750 N.Greenfield Pkwy,Garner,NC 27529 | Co7e1053081424r DATE
= e i R SIC. INVENTGRY NO.  (07-0204




ECONOLITE ASC/3-2070 OVERLAP PROGRAMMING DETAIL

1.

2.

(program controller as shown)

From Main Menu select | 2. CONTROLLER

From CONTROLLER Submenu select | 2.

VEHICLE OVERLAPS

OVERLAP A
Select TMG VEH OVLP [A] and 'PPLT FYA'
TMG VEH OVLP...[A] TYPE: ..... PPLT FYA
PROTECTED LEFT TURN.... PHASE 1
OPPOSING THROUGH. .« v« ... PHASE 2
FLASHING ARROW OUTPUT..... CH9 ISOLATE
DELAY START OF: FYA..0.0 CLEARANCE..O0.0
ACTION PLAN SF BIT DISABLE.©euvevu.n.. 1| g NOTICE ACTION
PLAN SF BIT "1
$ Toggle Once
OVERLARP B
Select TMG VEH OVLP [B] and 'PPLT FYA'
TMG VEH QVLP...[B] TYPE: ..... PPLT FYA
PROTECTED LEFT TURN.... PHASE 3
OPPOSING THROUGH. «w. ... PHASE 4
FLASHING ARROW OUTPUT..... CH10 ISOLATE
DELAY START OF: FYA..0.0 CLEARANCE..O.O
ACTION PLAN SF BIT DISABLE.+v.vurne... 3 | g OTICE ACTION
PLAN SF BIT "3
$ Toggle Once
OVERLARP C
Select TMG VEH OVLP [C] and 'PPLT FYA'
TMG VEH QVLP...[C] TYPE: ..... PPLT FYA
PROTECTED LEFT TURN.... PHASE 5
OPPOSING THROUGH. «w.... PHASE 6
FLASHING ARROW OUTPUT..... CH11 ISOLATE
DELAY START OF: FYA..0.0 CLEARANCE..O0.0
ACTION PLAN SF BIT DISABLE .+ eeuusnn.. 5 | g DTICE ACTION
PLAN SF BIT "5

$ T

OVERLAP D

oggle Once

Select TMG VEH OVLP [D] and 'PPLT FYA’

DELAY START OF: FYA..O0.0 CLEAR
ACTION PLAN SF BIT DISABLE....

TMG VEH OVLP...[D] TYPE: ..... PPLT FYA
PROTECTED LEFT TURN....  PHASE 7
OPPOSING THROUGH....... PHASE 8
FLASHING ARROW OUTPUT..... CH12 ISOLATE

ANCE..O.O

NOTICE ACTION
....... K <

PLAN SF BIT “7”

END PROGRAMMING

ON REAR OF PDA - REMOVE WIRE FROM TERM.
ON REAR OF PDA - REMOVE WIRE FROM TERM.

PROJECT REFERENCE NO. SHEET NO.

U-2581BA Sig.4.2

FLASHER CIRCUIT MODIFICATION DETAIL

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

REMOVE FLASHER UNIT 2.

12-4 AND TERMINATE ON T2-2.
12-5 AND TERMINATE ON T2-3.

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

THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: 07-0204
DESIGNED: September 2019
SEALED: ©9/09/2019

REVISED: N/A

Electrical Detail-Final Design-Sheet 2 of 4

VHB Engineering NC, P.C. (C-3705)
940 Main Campus Drive, Suite 500
Raleigh, NC 27606
P:919-829-0328

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED
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ECONOLITE ASC/3-2070 VEHICLE DETECTOR SETUP PROGRAMMING DETAIL FOR ALTERNATE PHASING

I MPUORTANT .

Program detectors per the input file connection and

programming chart shown on sheet 1 before proceeding.

1. From Main Menu select | 8. UTILITIES

COPY/CLEAR

2. From UTILITIES Submenu select | 1.

3. Copy from DETECTOR PLAN “1" t+o DETECTOR PLAN “27.

COPY / CLEAR UTILITY

FROM 10
PHASE TIMING.... > PHASE TIMING....
TIMING PLAN..... > TIMING PLAN.....

PH DET OPT PLAN. . > PH DET OPT PLAN.
DETECTOR PLAN... 1 > DETECTOR PLAN... 2
TOGGLE TO SELECT A “FROM” AND A "TO”
THEN PRESS ENTER

4. From Main Menu select | 6. DETECTORS

5. From DETECTOR Submenu select | 2. VEHICLE DETECTOR SETUP

6. Place cursor in VEH DET PLAN | ] position and enter “2".

/1 11
1

— Place cursor in VEH DETECTOR | ] position and enter

- Set delay time to “0".

NOTICE VEH

VEH DET PLAN [ 2] -

VEH DETECTOR [ 1]
TYPE: S-STANDARD
152 DETECTOR..... . ECPI LDOG....... NO
DET PH -1 2 3456 789012 345%6
T 1 e e e e e e e e e e e e
EXTEND TIME... 0.0 DELAY TIME... 3.0 | <um
USE ADDED INITIAL CROSS SWITCH PH.. O
LOCK IN....... NONE NTCIP VOL OR 0OCC

PMT QUEUE DELAY. NO

v

- Place cursor in VEH DETECTOR |
- Set assigned phase to “0".

ENSURE DELAY

] position and enter “26".

VEH DETECTOR [26]  VEH DET PLAN [ 2] «-
TYPE: G-GREEN EXTENSION/DELAY
TS2 DETECTOR..... . ECPI LOG....... NO
I DETPH - 1234567890123456
e o, = | 26 0
EXTEND TIME... 0.0 DELAY TIME... 3.0

CROSS SWITCH PH.. O
OR 0OCC

USE ADDED INITTAL
LOCK IN....... NONE NTCIP VOL
PMT QUEUE DELAY. NO

LOOPS 1A, 5A, 3A, 7A

(program controller as shown)

IS SET TO '3’

- Place cursor

- Set delay time to “0".

- Place cursor

ENSURE PHASE
[S SET TO “0”

in VEH DETECTOR |

v

] position and enter “5".

VEH DETECTOR [ 5]
TYPE: S-STANDARD
152 DETECTOR. . ...

DET PH -1 2 3456 7890123456

5 5

EXTEND TIME... 0.0 DELAY TIME... 3.0 | <

USE ADDED INITIAL

LOCK IN....... NONE NTCIP VOL
PMT QUEUE DELAY. NO

NOTICE VEH

VEH DET PLAN [ 2] oo

ECPI LOG....... NO

ENSURE DELAY

1S SET TO '3’
CROSS SWITCH PH.. O

OR 0OCC

in VEH DETECTOR |

!

] position and enter "“22".

- Set assigned phase to “07.
VEH DETECTOR [22]  VEH DET PLAN [ 2] -
TYPE: G-GREEN EXTENSION/DELAY
TS2 DETECTOR..... ECPI LOG....... ND
DETPH - 12345678901253456
) 22 0 e e e e e e
EXTEND TIME... 0.0 DELAY TIME... 3.0
USE ADDED INITIAL . CROSS SWITCH PH.. O
LOCK IN+wwn... NONE NTCIP VOL . OR OCC
PMT QUEUE DELAY. NO
- Place cursor in VEH DETECTOR [ ] position and enter “3".
- Set delay time to “0".
VEH DETECTOR [ 3]  VEH DET PLAN [ 2] «-
TYPE: S-STANDARD
TS2 DETECTOR..... ECPT LOG."v.... NO

DET PH -1 2 3 4
3 3 . e
EXTEND TIME... O

USE ADDED INITIAL
LOCK IN....... NO

PMT QUEUE DELAY.

56 7890123 45®6

.0 DELAY TIME... 3.0 | < ENSURE DELAY

IS SET TO '3’
CROSS SWITCH PH.. O
NE NTCIP VOL OR 0OCC

NO

v

- Place cursor in VEH DETECTOR |
- Set assigned phase to “0".

PROJECT REFERENCE NO. SHEET NO.

U-2581BA $ig.4.3

| position and enter "“28".

VEH DETECTOR [28]  VEH DET PLAN [ 2] -

TYPE: G-GREEN EXTENSION/DELAY

TS2 DETECTOR..... . ECPI LOG....... NO
e s DETPH - 1234567890123456
N b | 28 0

EXTEND TIME... 0.0 DELAY TIME... 3.0

USE ADDED INITIAL . CROSS SWITCH PH.. 0O

LOCK INevwvnn.. NONE NTCIP VOL . OR 0CC

PMT QUEUE DELAY. NO

v

- Place cursor in VEH DETECTOR |
- Set delay time to “0".

] position and enter “7".

VEH DETECTOR [ 7] VEH D
TYPE: S-STANDARD
1752 DETECTOR..... . ECPI
DET PH -1 2 3 45 6 (8
T e e e
EXTEND TIME... 0.0 DELAY
USE ADDED INITIAL CROSS
LOCK IN....... NONE NTCIP

PMT QUEUE DELAY. NO

NOTICE VEH
ET PLAN [ 2] L DET PLAN 2
LOG.e e s nn.. NO
30123456

ENSURE DELAY

TIME... 3.0 | <mm s <ET Ta '3’
SWITCH PH.. O
vOL . OR 0OCC

v

- Place cursor in VEH DETECTOR |
- Set assigned phase to “0".

| position and enter “24".

VEH DETECTOR [24] VEH D
TYPE: G-GREEN EXTENSION/D
152 DETECTOR..... . ECPI
ENSURE PHASE DET PH -1 2 3 456 (8
IS SET TO "0 > 24 0 e e e e e
EXTEND TIME... 0.0 DELAY
USE ADDED INITITAL CROSS
LOCK IN....... NONE NTCIP

PMT QUEUE DELAY. NO

END PROGRAMMING

Electrical Detail-Final Design-Sheet 3

NOTICE VEH
ET PLAN [ 2] L DET PLAN 2
ELAY

LOGe v s vn.. NO
30123456
TIME. .. 3.0
SWITCH PH.. 0

VOL . OR 0OCC "

\-ll“‘s

“-l“'
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ALTERNATE PHASING ACTIVATION DETAIL

TO RUN ALT. PHASING DURING FREE RUN — PROGRAM CHANGES (SHOWN BELOW) IN A TIME BASED ACTION PLAN.
SCHEDULE A DAY PLAN THAT INCLUDES THE ACTION PLAN PROGRAMMED
TO SELECT VEH DET PLAN 2 AND ENABLE SF BITS 1, 3, 5, and

TO RUN ALT. PHASING DURING COORDINATION — SELECT THE TIME BASED ACTION PLAN THAT IS PROGRAMMED

TO SELECT VEH DET PLAN 2 AND ENABLE SF BITS 1., 3. 5,

PHASING VEH DET PLAN SF BITS ENABLED

ACTIONS REQUIRED TO RUN DEFAULT PHASING 1 NONE

ACTIONS REQUIRED TO RUN ALTERNATE PHASING 2 T9 35 D5
IMPORTANT: IF ALT. PHASING IS USED DURING FREE RUN AND COORDINATION, DO NOT OPERATE TIME OF DAY

EVENTS CONCURRENTLY WITH COORDINATION PLAN EVENTS IN THE EVENT SCHEDULER. (EX. FREE
RUN EVENT SHOULD END BEFORE COORDINATION PLAN EVENT STARTS AND VICE-VERSA).

ALTERNATE PHASING CHANGE SUMMARY

THE FOLLOWING IS A SUMMARY OF WHAT TAKES PLACE WHEN
SF BITS 1, 3, 5, AND 7 AND VEH DET PLAN 2 ACTIVATE
TO CALL THE "ALTERNATE PHASING”:

SF BITS 1+3+5s7: Modifies overlap parent phases
for heads 11, 31, 51, and 71 to
run protfected furns only.

VEH DET PLAN 2: Disables phase o call on loop 1A
and reduces delay time for phase 1

call on loop 1A to 3 seconds.

Disables phase 8 call on loop 3A
and reduces delay time for phase 3
call on loop 3A to 3 seconds.

Disables phase 2 call on loop 5A
and reduces delay time for phase 5
call on loop 5A to 3 seconds.

Disables phase 4 call on loop (A
and reduces delay time for phase 7
call on loop (A to 3 seconds.

1.

and (.

PROJECT REFERENCE NO.

SHEET NO.

U-2581BA Sig.4.4

ECONOLITE ASC/3-2070 ACTION PLAN

PROGRAMMING DETAIL

1. From Main Menu select | 5.

TIME BASE

2. From TIME BASE Submenu select | 2. ACTION PLAN

ACTION PLAN...
PATTERN.......

DIMMING ENABLE
PED PR RETURN.

PHASE T 2
PED RCL
WALK 2
VEX 2
VEH RCL
MAX RCL
MAX 2
PHASE 1T 2
MAX 3
CS INH
OMIT
SPC FCT X
AUX FCT

LP 1-15

LP 16-30
LP 31-45
LP 46-60
LP 61-75

LP 76-90 .
LP 91-100 .

[ 1]

VEH DET DIAG PLN... O

.. NO
. NO

PMT COND DELAY NO

SYS OVERRIDE.... NO
SEQUENCE........ 0
DET LOG........ NONE
RED REST........ NO
PED DET DIAG PLN..O
PRIORITY RETURN. NO
QUEUE DELAY..... NO

3 4
3 4
3 4

5 ©
5 ©
5

THE SIGNAL DESIGN:

REVISED: N/A

THIS ELECTRICAL DETAIL IS FOR

07-0204

DESIGNED: September 2019
SEALED: ©9/09/2019
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38656.04

ALTERNATE PHASING DIAGRAM

PROJECT REFERENCE NO. SHEET NO.

DEFAULT PHASING DIAGRAM DEFAULT PHASING ALTERNATE PHASING 6 Phase RPTPYE $10.5.0
TABLE OF OPERATION TABLE OF OPERATION SIGNAL FACE I.D.
PHASE ATl Heads L.E.D. Fully Actuated
sl aTaTals - PHASE ) (US 70 (Burlington Rd.) Closed Loop System)
1|1|2]2]|e|o]|k SIGNAL 1801010 L @ @ Signal System #: 10712
506|156 > I e A R I —
: 5161518 I NOTES
F F 17 17
SO i o i T e 3 [ 1 @12 (e () @12"
21 RIR|G|G|R|R|Y o S I e e e g @ @ @ 1. Refer to 'Roadway Standard Drawings NCDOT”dated
02+6 2+6 29 RIR|G|cRIR]Y - S R e e @ @ January 2018 and “Standard Specifications for Roads and
31 RlRIRIRICIRIR — o1 Structures”dated January 2018.
j -~ 31 RIRIRI|R <G_ R|R 1 31 3233 2 2. Do not program signalfor late night flashing operation
32,33 RIR|IR|R|G|R|R 32,33 RIRIRIRIGIRIR 51 41 é] 62 unless otherwise directed by the Engineer.
41 RIR|R|R|RI|G|R 41 RIRIRIRIRICIR 40 3. Phase | and/or phase 5 may be lagged.
\ \ / \ \ 7 rRIrIRIRIRIG IR 1 = I I e e 'G_ - 4, The order of phase 3 and 4 may be reversed.
Y = S D I D = = BV 5. Set alldetector units to presence mode.
@2+5 Y 03 D2+5 23 A A 51 | =R R <R | R 6. Locate new cabinet so as not to obstruct sight distance
6! G CIRIR]Y 61 G G|RIR]|Y of vehicles turning right on red.
</ 62 G GI|R R__ Y 62 G sl r Ry 7. The Division Traffic Engineer willdetermine the hours
— of use for each phasing plan.
8. Maximum times show in timing chart are for free-run
operation only. Coordinated signalsystem fiming values
Y supersede These values.
D1+6 \ D4 D1+6 B4 9. Closed loop system data: Master Asset *:10712.
Constroller Asset #*:1859,
PHASING DIAGRAM DETECTION LEGEND @’% é
= W
<0 DETECTED MOVEMENT “>’ l §
- UNDETECTED MOVEMENT (OVERLAP) & | | 2
< ——  UNSIGNALIZED MOVEMENT ‘i | ” -
@1+5/ 21+5 < ——= PEDESTRIAN MOVEMENT o ” =
n G
/ | a [ | @
Metal Pole 5 O o
/ _ | — % Metal Pole 6
/ | EASEMENT — — T A S ” E Std. Case No.: S35L1
"ou T e TR s @ I$ | = ota. o1re9r/- L — EASEMENT
// \\J[T\\\\\\ e < | | 0 Lesg =T
/ \ ——— O
C&G 7 \ T —— 69 T _ — ROW
—— Z \ — | h I
\\::::\\/é % \\\“‘~ - L e — — T T T T T _—
—_ §§ mle O O =l 45 MPH -5% Grade //:::;:::::/
— — —_ 2 S NP e _
\ — \\\\\\::\\ US 70 (BUPllngton Road) ________ O ,, 32\__ === ==——"" - - - - -
—_— jf — - \\::::::::: hhhhhhh /% @31 s i - @ —
2 T — T e fer L L - _be®
__ o — D@ N — - oo — .- - _ — B
e N - ER—GT= 5 -~ - o
\\EQ\\ _ . - - o //:::__::_:;_,_/—
- =" - - — - - - — === __ __ — — ROW
o \\\\\\ \\\\QQ\ — ‘ /,_/:::Z::::// T
i R LEGEND
—_— [ T~ ys 70 (Burlington ===
:5 ~~~~~~~~~~ | PROPOSED EXISTING
MPH +3% Grade &7 —(~——————p—1=, \ ~ =
3% Grade O—> Traffic Signal Head o>
O Modified Signal Head N/A
Metal Pole 7 — Sign —
Std. C Meﬁlal.P%é%H? Std. Case No.: S30H1 . .
ot 88589+84+./ ; Sta. 61+54+/- -L- Pedestrian Signal Head
TR 5/ Rt. 50'+/- ., .,
. ; Oo— Signal Pole with Guy o—)
C <, Signal Pole with Sidewalk Guy -
@ Metal Strain Pole O
_C— Inductive Loop Detector C__"O
ASC/3 TIMING CHART > Controller & Cabinet o]
PHASE O Junction Box L
FEATURE 1 2 3 4 5 6 _“ //// // /,/;/ ASC/3 DETECTOR INSTALLATION CHART T — 2-in Underground Conduif — —-—-—-—"—
. . & //// .
Min Green 7 12 7 7 7 12 & //// /// y DETECTOR PROGRAMMING s;i RGuordr{m | T I ‘..’.
Walk * - - - - - - z 7 N ight of Way ~  ————-
a A L // DISTANCE o o|ag > . |g. ’ — v«"'
Ped Clear - - - - - - NG //’% Y SIZE FROM Q 2 |exeno | oeay | B | w| 2|3 Directional Arrow ~—
Veh. Extension * 2.0 6.0 2.0 2.0 2.0 6.0 © & 7 oo o (storear| = | RS e | e | P00 EE S @ Left Arrow "ONLY" Sign (R3-5L) (8§
Max 1 * 20 120 30 30 20 120 6//’/ (FT) = 5|~ Dual Turn and Through Arrows Sign VHB Enginesring NC. P.C. (C-3705)
Yellow 3.1 5.0 3.7 3.0 3.0 5.0 ¥ " cxao | o | 2as |y 1 |Yes| - 5% - |S|-|X 940 Main Campus Drive, Suite 500
Red Clear 2.4 2.0 2.4 2.6 3.3 2.0 6# |Yes| - 3 - |ol-|x RO g s
Actuations B4 Add * - - - - - - 2A/ST | 6X6 300 5 X| 2 |Yes| - - X |[N|X|X
Seconds /Actuation - i 25 i i i 2.5 28/58 | 6X6 | 300 | 5 |X| 2 [Yes| - | - | X |N|X|X New Installation PO INAL UNLESS AL
Max Initial * - 34 - - - 34 A | ex40 | 0 | 242 [x| 3 |ves| - - - |s|-|x SIGNATURES COMPLETED
- ) N i} i} i} i} T : B B B Prepared for the Offices of: . SEAL
Time Before Reduction 15 15 3B 6X40 0 2-4-72 | X 3 |Yes 5 S X US 70 (Burllngton Rd) g,
Time To Reduce * - 60 - - - 60 3C bXb 0 5 X 3 |Yes - 15 - S1-1X a.t \\\2\/\ RO(///,/
SAT e, 7
Minimum Gap - 3.0 - - - 3.0 4A 6X40 0 2-4-2 | X| 4 |Yes| - 5 - S1-1X : :\QQ\_.-"QVESS/O/I/"%.%///
Locking Detector - X - - - X 5 |Yes - 15* - S1-1X PUbllX and AShton Place ::%:':QQ\ SEAL - V//:
Recall Position - VEH RECALL - - - VEH RECALL oA oX40 0 e X 2# |Yes| - 3 - |G| -|X Division 7 Guilford County McLeansville ::// 033108 :5
Dual Entry - - - - - - 6A/S5 | 6x6 | 300 | 5 |x| 6 |ves| - | - | x |N[x[x PLaw 0ATE:  September 2019 |seviewosr: M. Stygles B2 u}"-ﬁAY.G,Jﬂ?}ﬁ'\(v
. : - B 750 N.Greenfield Pkwy.Garner.NC 27529| PREPARED BY: J. Ma REVIEWED BY: ////,/4 N X TN \\\\\\
Simultaneous Gap X X X X X X 6B/ S6 bXb 300 5 X 6 |Yes X N X|X / \ SCALE REVISIONS INLT DATE (—‘DocuSigt\edb;:///llll|\\\§/9/2019
* These values may be field adjusted. Do not adjust Min Green and Extension times for phases 2 and 6 lower than what * Reduce delay to 3 seconds during Alternate Phasing Operation. (I) 4|0 -------------------------------------------------------------------------------- Jlm’)olw Ma
is shown. Min Green for all other phases should not be lower than 4 seconds. # Disable phase call for loop(s) during Alternate Phasing Operation. N 1”—40, """"""""""""""""""""""""""""""""""""""""""""" 2T RSMRTHIRE 0 E;’;;;g
SAQT SI1G. INVENTORY NO. -




PROJECT REFERENCE NO. | SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR N U-2581BA $ig.5.1
PROGRAMMING DETAIL PER NOTES
(remove jumpers and set switches as shown) i SIGNAL HEAD HOOK-UP CHART
1. To prevent “flash-conflict” problems., insert red L0AD aux | aux T aux | aux | aux | aux
o . flash program blocks for all unused vehicle |oad switch no.| o1 | 52| 83 54 S5 S6 | 57 | 58 159 | S0 | S| Sl2\ gy '3 | 53| 54 | S5 | S6
REMOVE DIODE JUMPERS I-5, 1-6, -9, I-ll, 2-5, 2-6, 2-9, 2-Il, 5-9, 5-II, 6-9, 6-Il, AND 9-II. N switches in the output file. The installer shall —
.::. RP DISABLE \ verify that signal heads flash in accordance with CHANNEL |1 2 | 13 3 4 41 516 15| 7|8 16 9 |18 17|11 | 1218
o o o o o [ __W-w 1.0 SEC 2 the Signal Plans. '
9% :% 9% e% z% 9% Q% . 9% o oo% m% © © % m% N% . B |Gy EnaBLE = PHasE | 1 | 2 | pEp 3 4 sen| 5| 6 |plpl 7 | 8 |pSp|0LA | OLB |spare| OLC | OLD |spare
j/ L0 .0 .0 .0 .0 .0 .0 O ;o ~O ;o ~® O ég ;o o Jrm— W sFx1 POLARITY g 2. Program controller to start up in phase 2 Green x e e ~
$% g% 5% g% g% 3% Q% g% . 9% o OO% R% o o ¢% m% —_— :.:. nodaore ) and 6 Green. e | T 2nz2| NU | 31 (32,33 22 | 41 | 42 | 62 | NU | 51 |6L62| NU | NU | NU | NU | 1| NUC| NU | BT NU| N
CO A0 A0 A0 O 1O 1@ 1@ A0 A® A0 @ A® A0 N0 W@ — B A comPACT
or~¥r * X ¥ ¥ ¥ ¥ X T o pr— [ W—rvya 1-9 1 3. The cabinet and controller are part of the RED 128 116 | 116 101 | 101 134
2 0h 06 ob o6 b 6 0b 6 o e o I Y SO0 S S S — M —FvyA 3-10 " US 70 (Burlington Road) Closed Loop system.
BW-rva 5-11
; $% ;% ;0% 9% :% 9% g% 3% Q% g% :% 9% @% OO% N% Q% m% — H__|Fu i vELLOW | % | 129 17 | 117 102 | 102 * | 135
ST Y JT PR JRY JEY JEY JET T I JEX JET JT JEX JEX JEX P __gDN%
O O O o = GREEN 130 118 | 118 103 | 103 136
O f% i% f% f% 9% ':% 9% Q% E% 2% Q% = 9% o 00% r\% LO% YELLOW DISABLE ~ emmmmm 2 M —
o Z@ Zé & Z& 6b o0& b b & & b KO e O K e b -— | [P
I feo) ™~ 0 Te) < o o 811?8 8;8 ca S :.3 Agggw ALzl ALl4
Z Zm O S e S O N Ofm O < O N O < M4 =
<ZEé%é%é%é%é%E%E%E%E%Z%E%E%ZOE%Zo3%3% 0120030 CRE w—m D
5 0B0 040 e F—pg¢ v 117 102 A122 AlLS
O D O P Y O o N O O < O N — o O 0140 050 commm =
«© '%'%'%'%'%'%T%T%T%T%T%T%T%T%T%q%@% 0150 06 (O e [ FLASHING
N N N N N N ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ 0160 070 p— .:l 8 _/ YELLOW AL23 A6
NN NN R NS RN NN 0 o
O =0 =@ =0 =0 =0 =0 0 0 0 0 0 O O O L 0180 09O em—m GREEN
= “e o o o o o o o o [ W9 — EQUIPMENT INFORMATION arrOW | 127 118 118 ) 103 103 133
9% ':.% 9% Q% i% Q% 9% :‘% oo% r\% @% LO% v% m% (\1%_. ®% FF— W |0
e e e I T I T C W
0 "0 -0 -60-6-0-0-07000005808088500 —mmRE CONTROLLER. v vv v vnnnn. 2070LX NU = Not Used
COMPONENT SIDE E 12 é CABINET.cvvvvvivn 332 W/AUX % Denotes install load resistor. See load resistor
REMO\/E JUMPERS AS SHO\/\/N .:| 12 SOF TWARE . v v v v e e et e e e e e e ECONOLITE ASC/3-2070 instal lation detail this sheet.
| . e CABINET MOUNT. .. vveue... BASE * See pictorial of head wiring in detail this sheet.
NOTES W is— OUTPUT FILE POSITIONS...18 WITH AUX. OUTPUT FILE
1. Card is provided with all diode jumpers in place. Removal LOAD SWITCHES USED...... S1+,52+54,55,57,58,
of any ijDer allows its channels to run COnCUrren'rly- . — DENOTES POSITION AUX S’] . AUX 54
2. Ensure jumpers SEL2-SEL5 and SELY are present on fthe monitor board. OF SWITCH PHASES USED e e v 6 o v v oo oeoo 1,.2,3.4,5,6 FYA SIGNAL WIRING DETAIL
3. Ensure fthat Red Enable is active at all times during normal operation. OVERLAP Al e ® (wire signal heads as shown)
I T US
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 OVERL ,,B,, NO USED
controller. Ensure conflict monitor communicates with 2070. OVERLAP "C e e, * Lo RED e
OVERLAP “"D"..iuvi.. NOT USED OLA RED (AI21) —————]
* See over lap programming detail on sheet 2 oLa YELLOW (MZZ)—@ OLC YELLOW (A115) @
OLA GREEN (A123) —@ OLC GREEN (Alle) —@
01 GREEN (127) —@ ¥5 GREEN (133) —@
INPUT FILE POSITION LAYOUT INPUT FILE CONNECTION & PROGRAMMING CHART
(front view) Iy ol
LO0OP NO LOOP INPUT |PIN|DETECTOR | NEMA coLL EXTEND|DELAY| ADDED |DETECTOR
| TERMINAL [FILE POS.|NO. NO. PHASE TIME | TIME | INITIAL TYPE
1 2 3 4 5 6 / 8 9 10 11 12 13 14 ol TB2-1,2 11U 56 1 % 1 YES 15 S
- J4U 48 26 % 6 YES 3 8
Bl |gossys| Y S @ 4 S > > > > > > S 26/S7 | TB2-5,6 120 | 39 2 2/5YS | YES X N
e Y 1n |26/57 Q E 0 40 0 0 0 Q 0 Q 0 o 2B/S8 TB2-7,8 12L 43 12 2/5YS | YES X N LOAD RESISTOR INSTALLATION DETAIL
a2 E @ € E E E E E E E ST 34 185°9,1@ JoU | 42 8 3 YES S (install resistors as shown below)
. NOT |#2/5YS| M N M NOT M X X M X M X 3B TB5-11,12 J6L 46 18 3 YES 5 S
USED T T USED T T T T T T T 0C -
2B/58| 7 v Y Y Y Y Y Y Y 1SOLATOR 3¢ 187-1,2 J7u 56 38 3 YES 15 S PHASE 1 YELLOW FIELD
4A T84-9,10 16U 41 4 4 VES 5 5 ACCEPTABLE VALUES g TERMINAL (126)
b5 |gessys| T g > 3 | &3 ° ° ° S S S S 502 TB3-1.2 JIU | 59 5 % 5 YES 15 5 VALUE (ohms) | WATTAGE
ciig U o leasss| : 0 | ac 0 0 0 0 0 0 0 —— TB3-56 j‘;ld j; 262* 6/;8 igg 3 - E 1.5K - 1.9K | 25W (min) PHASE 5 YELLOW FIELD
”J” % 6/5YS N §|® 7 @3 g g 7 7 ¥ G 5 6B/S6 TB3—7:8 JoL 44 16 6/5YS | YES X N 20K - 3.0 |10W (mun) [ERMIRAL (5
L || NOT P P P NOT P P P P P P P AC- é
USEDlepsse| v | ¥ | 7 | 3 |[USEDL 0 ] I 2 A
'Add jumper from I1-W to J4-W., on rear of input file.
EX.: 1A, 24, ETC. = LOOP NOG.'S FS = FLASH SENSE 5
2 ST = STOP TIME Add jumper from J1-W fto [4-W, on rear of input file. AC-
Wired Input - Do not populate slot with detector card * For the detectors to work as shown on the signal design plan,
see the Vehicle Detector Setup Programming Detail for
Alternate Phasing on sheef 2. THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: ©7-1859
DESIGNED: September 2019 o
VHB Engineering NC, P.C. (C-3705)
SEALED: ©9/09/2019 940 Main Campus Drive, Suite 500
INPUT FILE POSITION LEGEND: JZ2L . Raleigh, NC 27606
| REVISED: N/ P: 919-829-0328
SFI_IIE]E *21 DOCUMENT NOT CONSIDERED
COWER Electrical Detail-Sheet 1 of 3 SIGNATURE S o
ELECTRICAL AND PROGRAMMING SEAL
DETAILS FOR: US 70 (Bur\llngton Road) i,
\\\\\e\ CARO ////
Prepared for the Offices of: at A R AR T (/ 7
vility 4, : S QQ\ o £ 5/04’4'“ 7=
WY Publix and Ashton Place =i L, Y
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1.

2.

ECONOLITE ASC/3-2070

OVERLAP PROGRAMMING DETAIL

From Main Menu select | 2. CONTROLLER

(program controller as shown)

From CONTROLLER Submenu select | 2. VEHICLE OVERLAPS

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

TMG VEH OVLP...[A] TYPE: ..... PPLT FYA
PROTECTED LEFT TURN.... PHASE 1
OPPOSING THROUGH....... PHASE 2
FLASHING ARROW OUTPUT..... CH9 [SOLATE

DELAY START OF: FYA..0.0 CLEARANCE..O.O
ACTION PLAN SF BIT DISABLE...... ..., 1

P

$ Toggle Twice

OVERLARP 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..... CH11 ISOLATE

DELAY START OF: FYA..0.0 CLEARANCE..O.O
ACTION PLAN SF BIT DISABLE........... 5

END PROGRAMMING Toggle Once

-

NOTICE ACTION
PLAN SF BIT

NOTICE ACTION
PLAN SF BIT

1" 1"
1

//5 "

PROJECT REFERENCE NO. SHEET NO.

U-2581BA $ig.5.2

ECONOLITE ASC/3-2070 VEHICLE DETECTOR SETUP PROGRAMMING DETAIL FOR ALTERNATE PHASING
LOOPS 1A, 5A

(program controller as shown)

[ MPUORTANT .

Program detectors per the input file connection and
programming chart shown on sheet 1 before proceeding.

1. From Main Menu select | 8. UTILITIES

2. From UTILITIES Submenu select | 1. COPY/CLEAR

3. Copy from DETECTOR PLAN “1” t+o DETECTOR PLAN "27.

COPY / CLEAR UTILITY ¢
FROM 10
PHASE TIMING.. .. > PHASE TIMING. ... . - Place cursor in VEH DETECTOR | | position and enter "“5".
TIMING PLAN..... > TIMING PLAN..... : - Set delay time to "3".
PH DET OPT PLAN. . > PH DET OPT PLAN. OTICE ver
DETECTOR PLAN... 1 > DETECTOR PLAN... 2 VEH DETECTOR [ 5]  VEH DET PLAN [ 2] -
TOGGLE TO SELECT A "FROM” AND A “TO" TYPE: S=STANDARD
THEN PRESS ENTER 1S2 DETECTOR. . ... . ECPI LOG....... NO
DET PH =1 2 3456 78 9 012 345¢6
5 5 e e e e e e e e e e
4. From Main Menu select | 6. DETECTORS EXTEND TIME... 0.0 DELAY TIME... 3.0 | < C00RE DR
USE ADDED INITIAL . CROSS SWITCH PH.. O
5. From DETECTOR Submenu select 2. VEHICLE DETECTOR SETUP LOCK IN.ewvo.. NONE NTCIP VOL . OR 0OCC
, o o PMT QUEUE DELAY. NO
6. Place cursor in VEH DET PLAN | ] position and enter “2". ¢
- Place cursor in VEH DETECTOR [ | position and enter “17. - Place cursor in VEH DETECTOR | ] position and enter "“22".
- Set delay time to "37. - Set assigned phase to “0".
VEH DETECTOR [ 1]  VEH DET PLAN [ 2] « T VEH DETECTOR [22]  VEH DET PLAN [ 2] -
TYPE: S-STANDARD TYPE: G-GREEN EXTENSION/DELAY
17S2 DETECTOR..... . ECPI LOG....... NO 1S2 DETECTOR. . ... . ECPI LOG....... NO
DET PH =1 2 345 6 (89 012 3 456 ENSURE PHASE DET PH =1 2 345 606 789 012 345¢60
1 1 e e e e e e e e e e e e e e ,,, - 22 0 e e e e e e e e e e e
ENSURE DELAY IS SET TO 70
EXTEND TIME... 0.0 DELAY TIME... 3.0 ‘-.ISSETTD’3’ EXTEND TIME. .. 0.0 DELAY TIME... 3.0
USE ADDED INITIAL . CROSS SWITCH PH.. O USE ADDED INITIAL . CROSS SWITCH PH.. O
LOCK IN«..o.o... NONE NTCIP VOL . OR OCC . LOCK IN..oo... NONE NTCIP VOL . OR 0OCC
PMT QUEUE DELAY. NO PMT QUEUE DELAY. NO
¢ END PROGRAMMING
- Place cursor in VEH DETECTOR [ | position and enter "“26".
- Set assigned phase to “07.
VEH DETECTOR [26]  VEH DET PLAN [ 2] -
TYPE: G-GREEN EXTENSION/DELAY
17S2 DETECTOR..... . ECPI LOG....... NO
CNSURE PHASE DET PH -1 2 3456 (89 012 34560
s <ET 10 o =P 26 0 o
EXTEND TIME... 0.0 DELAY TIME... 3.0 v.",'
USE ADDED INITIAL . CROSS SWITCH PH.. O THIS ELECTRICAL DETAIL IS FOR ~
LOCK IN«¢..ooo.. NONE NTCIP VvOL . OR 0OCC . THE SIGNAL DESIGN: ©7/7-1859 v
PMT QUEUE DELAY. NO DESIGNED: September 2019 ) _
VHB Engineering NC, P.C. (C-3705)
SEALED: ©9/09/2019 940 Main Campus Drive, Suite 500
DOCUMENT NOT CONSIDERED
Electrical Detail-Sheet 2 of 3 SICRATURES COMPLETED
ELECTRICAL AND PROGRAMMING SEAL
DETAILS FOR: US 70 (Burlington Road)
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z Division 7 Guilford County Moleansville| = 3 033108 E
.; PLAN DATE:  September 2019 |Reviewosv: M.L. Stygles ?%,u;?fwﬁﬂﬁfi“ $
) 4 PREPARED BY: J. Ma REVIEWED BY: Docu/s/i,/n/j ba//m»\ﬁ\\\\\
o - o w0 PR
750 N.Greenfield Pkwy,Garner,NC 27529 | 5275195308 1444F DATE
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ALTERNATE PHASING ACTIVATION DETAIL

TO RUN ALT. PHASING DURING FREE RUN — PROGRAM CHANGES (SHOWN BELOW) IN A TIME BASED ACTION PLAN.

SCHEDULE A DAY PLAN THAT

INCLUDES THE ACTION PLAN PROGRAMMED
TO SELECT VEH DET PLAN 2 AND ENABLE SF BITS 1 AND 5.

TO RUN ALT. PHASING DURING COORDINATION — SELECT THE TIME BASED ACTION PLAN THAT IS PROGRAMMED

TO SELECT VEH DET PLAN 2 AND ENABLE SF BITS 1 AND 5.

PHASING VEH DET PLAN
ACTIONS REQUIRED TO RUN DEFAULT PHASING 1
ACTIONS REQUIRED TO RUN ALTERNATE PHASING 2

SF BITS ENABLED

NONE
T+ 5

IMPORTANT: IF ALT. PHASING IS USED DURING FREE RUN AND COORDINATION.,

EVENTS CONCURRENTLY WITH COORDINATION PLAN EVENTS

DO NOT OPERATE TIME OF DAY
IN THE EVENT SCHEDULER. (EX. FREE

RUN EVENT SHOULD END BEFORE COORDINATION PLAN EVENT STARTS AND VICE-VERSA).

ALTERNATE PHASING CHANGE SUMMARY

THE FOLLOWING

SF BITS 1.,5:

VEH DET PLAN 2:

IS A SUMMARY OF WHAT TAKES PLACE WHEN
SF BITS 1 AND 5 AND VEH DET PLAN 2 ACTIVATE
TO CALL THE "ALTERNATE PHASING”:

Modifies overlap parent phases
for heads 11 and 51 fto run
profected fTurns only.

Disables phase o call on loop 1A
and reduces delay time for phase 1
call on loop 1A to 3 seconds.

Disables phase 2 call on |loop bHA
and reduces delay time for phase 5
call on loop 5A to 3 seconds.

PROJECT REFERENCE NO. SHEET NO.

U-2581BA $ig.5.3
ECONOLITE ASC/3-2070 ACTION PLAN
PROGRAMMING DETAIL

1. From Main Menu select | 5. TIME BASE
2. From TIME BASE Submenu select |2. ACTION PLAN

ACTION PLAN...[ 1]

PATTERN. ..o evn. AUTO SYS OVERRIDE.... NO

TIMING PLAN........ 0 SEQUENCE. .. .. ... 0]

VEH DETECTOR PLAN.. 2 DET LOG.s.ev.n NONE

FLASH. v vv v, —— RED REST........ NO

VEH DET DIAG PLN... O PED DET DIAG PLN..O

DIMMING ENABLE.. NO PRIORITY RETURN. NO

PED PR RETURN.. NO QUEUE DELAY..... NO

PMT COND DELAY NO

PHASE T2 3 4 5 6 7 8 9 0 1 2 3 4 5 6

PED RCL

WALK 2

VEX 2

VEH RCL

MAX RCL

MAX 2 .

PHASE T2 3 4 5 66 7 8 9 0 1 2 3 4 5 6

MAX 3

CS INH

OMIT e e

SPC FCT X . . X . . (1-8)

AUX FCT . . . (1-3)

12 3 4 5 6 7 8 9 0 1 2 3 4 5

LP 1-15

LP 16-30

LP 31-45

LP 46-60

LP 61-75

LP 76-90 .

LP 91-100 .

o0

THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: ©7-1859
DESIGNED: September 2019
SEALED: ©9/09/2019

REVISED: N/A
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38656.04

PHASING DIAGRAM

— A,

-~ -

B2+b

A

V4

PHASING DIAGRAM DETECTION LEGEND

EASEMENT

DETECTED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)
UNSIGNALIZED MOVEMENT
PEDESTRIAN MOVEMENT

TABLE OF OPERATION
PHASE

SIGNAL AN
FacE |24 ;
JRE

22,23 GIRY

41,42 R|G|R

6l, 62 GIRY

SIGNAL FACE I.D.

ASC/3 TIMING CHART

PHASE

FEATURE 2 4 6
Min Green * 14 7 14
Walk * - - -
Ped Clear - - -
Veh. Extension * 6.0 2.0 6.0
Max 1 * 90 30 90
Yellow 5.3 3.0 5.2
Red Clear 1.0 1.6 1.0
Actuations B4 Add * - - -
Seconds /Actuation * 2.5 - 2.5
Max Initial * 46 - 46
Time Before Reduction * 15 - 15
Time To Reduce * 30 - 30
Minimum Gap 3.4 - 3.4
Locking Detector X - X
Recall Position VEH RECALL - VEH RECALL
Dual Entry - - -
Simultaneous Gap X X X

* These values may be field adjusted. Do not adjust Min Green and
Extension times for phases 2 and 6 lower than what is shown. Min
Green for all other phases should not be lower than 4 seconds.

Al'l Heads L.E.D.

(®)
<:>12”
©)

22,23
41, 42
6l, 62

Sta. 78+66+/- -L-

Lt. 49'+/-

+3% Grade

45 MPH

Sta. 78+26+/- -L-
Rt. 59'+/-

SR 2826 (Birch Creek Road)

ASC/3 DETECTOR INSTALLATION CHART
DETECTOR PROGRAMMING

DISTANCE § 0 USE g 2

me | 3L s |2 | § o o 2

(FT < I

2A¥ | 6X6 | 420 * ¥ Yes| - - X IN|-|-
40% | 6X40 0 * |k Yes| - 5 - IS - 1

6AX% | ©6X6 | 420 *  |¥| 6 |Yes| - - X [N|[-|-

% Video Detection Zone

Sta. 79+58+/- -L-

Lt. 56'+/-

Sta. 80+20+/- -L-
Rt. 55'+/-

2 Phase
Fully Actuated
(Isolated)

NOTES

Engineer.

3. Set all

PROJECT REFERENCE NO.

SHEET NO.

U-2581BA

$ig.6.0

Refer to "Roadway Standard Drawings NCDOT”

dated January 2018 and
for Roads and Structures” dated January 2018.

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

"Standard Specifications

late night flashing

detector units to presence mode.
4. |Locate new cabinet so as not to obsfruct sight
distance of vehicles turning right on red.

5. The cabinet should be designed fo include an

Auxiliary Output File for fufture use.

6. Incorporate Video Detection system for vehicle

detection.

7. Provide the Engineer wifth the Manufacturer’s

approved Video Detection
heights to obtain defection zones ds shown.

LEGEND
PROPOSED EXISTING
O—> Traffic Signal Head o>
O—> Modified Signal Head N/A
— Sign —

? Pedestrian Signal Head ?
O— Signal Pole with Guy o—)
- <, Signal Pole with Sidewalk Guy e v
C— Inductive Loop Detector cC__"O
>< Controller & Cabinet o<
O Junction Box L
R -  2-in Underground Conduit —-—-—-—-—

N/A Right of Way @ @————-
— Directional Arrow —
[ Video Detection Zone N/A
[ Construction Zone N/A
° Construction Zone Drum N/A

EASEMENT

|locations and mounting

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

Signal Upgrade-Temporary Design 1 (TMP Phase I)

Raleigh, NC 27606
P: 919-829-0328

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED
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C
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38656.04

PROJECT REFERENCE NO. | SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR S
U-2581BA $ig.6.1
PROGRAMMING DETAIL o oua NOTES
(remove jumpers and set switches as shown)
SW2
- To prevent “flash-conflict” problems. insert red flash SIGNAL HEAD HOOK-UP CHART
REMOVE DIODE JUMPERS -6 ON = program blocks for all unused vehicle load switches in
° :. RE 2010 The OUTDUT file. The installer shall \/GI”I‘Fy That Slgﬂ0| SWIITI'%IAiDNO 31 g2 53 S4 S5 S6 57 38 59 [s1@ | s11 | s12 A‘:%Jlx ASUZX ASU3>< ASU4>< ASU’C_)X ASUBX
) heads flash in accordance with the Signal Plans. :
Bl |- RP DISABLE " CMU
© [ HW—w 1.0 SEC Z CHANNEL | 1 2 |13 3|4 |14|5 |6 |15 7| 8]|16]S3 17 | 11 | 12| 18
o o
j/ oS ~F ©ofF ©F sH ofF oF o ofF oH oF N o o <8 oF o A B | GY ENABLE = Program controller to start up in phase 2 Green and NO.
4 A L@ L Lo Lo L 4 L@ L A A 4 L Lo L L PR [ — SF#1 POLARITY o 6 Green. 2 4 6 8
2 9 9 0 9 0 9 _ o :.l:LEDguord o PHASE 1 2 PED 3 4 PED B 6 PED 7 8 PED OLA | OLB [sPARE| OLC | OLD |SPARE
e e e e B e e e B R S e o __M-RF sSM ——
aF YT TN IO T T T TG I T T BT I JRVCIRNT JNT JE — H | COMPACT — e | U 22,23 NU | N [41,42| NUC| NU|BL62| NU | NU | NUC | NUC| N | MU | NU | NU | U | D
O S o ~ O O < O N i O a— B —Fva 1-9 i
2D bog b@ T Td Tg g g g g g T Tl P T Pl i o= W |—FvAa 310 >
X -0 20 70 "0 HO® "0 "® "0 HO® H® "0 N0 HO® 0 O H® O o B rvr 5-17 L RED 128 101 134
@) [ |
TP SR TP @b SE 9FS OFF SE OF SF ofE 28 o off ~M of o —c B r-e—
E3=Y Yt ey Yy Yy Yy Sy Ry YAy Sy Yy SN Sy S Sty Sy S —_—0 YELLOW 129 102 135
0) e S
® $% 'T\% LTO% $% 9% D% 9% Q% E% 9% S% :% 9% cr% oo% :\% LO% veLLow pisepe  enmmm o [l N GREEN 130 193 136
C:Eiiibbbbbbbbbbbbb0100010—%:.2
z oL "X ol <L L X L X X L X X OO0 020 cmmm g Ei = RED
Zz o o S S g T T T g g g gl i L ol T 0120 030 m 2 % ARROW
L 20 20 20 20 "0 00 0@ 0® ©® ©® 0® 0® 0® ©0® ©0® ©0w® © 0130 O 4 ¢ S i B > )
O -z T M- YELLOW
oo?%?%?%@%?@?%Q%D%Q%Q%z%@%u%:%Q%@%@% 0140 050  emmm™ | =" ARROW
LY JEST JY JAT JT BT JY I JRY I N Y Y IR I JNN I 8128858_ I FLASIING
ca— YELLOW
9% D% 9% Q% i% Q% S% g% 5% g% LQ% :% Q% g% :% 9% 0% 0170 080 e ON —=> ARROW
& =@ =& =& b =0 = b 8 b b b Hd & & & o 0180 090 -
= a— H s — GREEN
O D O L T O Ve S opm N O O S O N - S C— W |0 ARROW
o o O o &Y o o o T T TR Y T T T T T FF R EQUIPMENT INFORMATION
— — — — — — — — o o o o o o o o o .:|
° COMPONENT SIDE 1% = U= Mot Used
EM > CONTROLLER . v v evevnennn. 2070LX
wn
REMOVE JUMPERS AS SHOWN ] 15 CABINE T e e v v i et i e et e e e 332 W/ AUX
|| 1? SOFTWARE . v v v o v v e v v e v e as ECONOLITE ASC/3—-20710
NDTES .:l 18_/ CABINET MOUNT ........... BASE
1. Card is provided with all diode jumpers in place. Removal OUTPUT FILE POSITIONS...18 WITH AUX. OUTPUT FILE
of any jumper allows its channels to run concurrently. B = DENOTES POSITION LOAD SWITCHES USED...... S52+55,58
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. OF SWITCH PHASES U§E|:3 °°°°°°°°°°°°° 214,06
. . . . . . OVERLAP "A ..., NOT USED
3. Ensure that Red Enable is active at all times during normal operation. OVERLAP "B\ v, NOT USED
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 OVERLAP “"C" @' ve e i e .. NOT USED
controller. Ensure conflict monitor communicates with 2070. OVERLAP D" NOT USED
INPUT FILE POSITION LAYOUT
(front view)
1 2 3 4 5 6 / 8 9 10 11 12 13 14
S S S S S S S S S S S S S FS
L L L L L L L L L L L L L
U 0 0 0 0 0 0 0 0 0 0 0 0 0
FILE T T T T T T T T T T T T T ISOE{ETOR
”I” E E E E E E E E E E E E E
A
L T T T T T T T T T T T T T 0C
Y Y Y Y Y Y Y Y Y Y Y Y Y ISOLATOR
S S S S S S S S S S S S S S
L L L L L L L L L L L L L L
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FILE T T T T T T T T T T T T T T
HJH E E E E E E E E E E E E E E
AR AR N
L T T T T T T T T T T T T T T
Y v v v Y Y Y Y Y Y v Y Y Y
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE
ST = STOP TIME
SPECIAL DETECTOR NOTE 0!
'
Install a video detection system for vehicle detection. Perform THIS ELECTRICAL DETAIL IS FOR — 1L
instal lation according to manufacturer’s directions and NCDOT THE SIGNAL DESICN: ©7-1708T1
engineer—approved mounting locations to accomplish the detection DESIGNED: September 2019
schemes shown on the Signal Design Plans. SEALED: ©9/09/2019 VHB Engineering NC, P.C. (C-3705)
REVISED: 940 Main Campus Drive, Suite 500
: Raleigh, NC 27606
P: 919-829-0328
DOCUMENT NOT CONSIDERED
Electrical Detail-Temporary Design 1 (TMP Phase I) SICRATURES COMPLETED
ELECTRICAL AND PROGRAMMING . SEAL
DETAILS FOR: US 70 (Bur‘llng‘ton Rd) \\\\\\\CIX//?W///
Prepared for the Offices of: a t \\\\\Q\/\\-)'\'.;.Egg/?};l;O' { // ////
” . SN L~
Wbl ang SR 2826(Birch Creek Rd) S St
o e - ¢ SEAL F—
B Division 7 Guilford County NcLeansville| = 035108 =
i PLAV DATE: ~ September 2019 |Rreviewnsv:  M.L. Stygles - d‘NclN@% S
%;s“ PREPARED BY: J. Ma REVIEWED BY: Do/c/u/s/@f ié\/zﬁ& “f\\\\\
T REVISIONS INIT @(MV{WIWH\ /52015
750 N.Greenfleld Phwy,Garner,NC 27529 | ...l PSR oaTe
-------------------------------------------------------------------------------- SI1G. INVENTORY NO. 07-1708T1
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PHASING DIAGRAM

A

V2+6 D4

L W\
o« 7

o——>»

PHASING DIAGRAM DETECTION LEGEND

-0 DETECTED MOVEMENT

- UNDETECTED MOVEMENT (OVERLAP)
- — UNSIGNALIZED MOVEMENT

< — —=  PEDESTRIAN MOVEMENT

ASC/3 TIMING CHART
PHASE

FEATURE 2 4 6
Min Green * 14 7 14
Walk * - - -
Ped Clear - - -
Veh. Extension * 6.0 2.0 6.0
Max 1 * 90 30 90
Yellow 5.3 3.0 5.2
Red Clear 1.2 2.1 1.0
Actuations B4 Add * - - -
Seconds /Actuation * 2.5 - 2.5
Max Initial * 46 - 46
Time Before Reduction * 15 - 15
Time To Reduce * 30 - 30
Minimum Gap 3.4 - 3.4
Locking Detector X - X
Recall Position VEH RECALL - VEH RECALL
Dual Entry - - -
Simultaneous Gap X X X

* These values may be field adjusted. Do not adjust Min Green and
Extension times for phases 2 and 6 lower than what is shown. Min
Green for all other phases should not be lower than 4 seconds.

Signal Upgrade-Temporary Design 2 (TMP Phase II)

U-2581BA
TABLE OF OPERATION ASC/3 DETECTOR INSTALLATION CHART 2 Phase
S DETECTOR PROGRAMMING Fully Actuated
SIGNAL F DISTANCE . . o 510 (Isolated)
g gj, L ZONE SlzE FROM 1 Turns 2 PHasE | 5 | EXTEND | DELAY | ooep | & ; S
FACE n A (FT) | STOPBAR = g | mme | omme | o ITIEE
S (FT) z 2| Z
5 > NOTES
2| _5_ <R |<¢ 2A% | 6X6 | 420 S Yes| - - X |I'N -
22,23 GIRLY 4A% | 6X40 0 ¥ |¥| 4 |Yes| - 5 - |S|-]-
4I9>42 R|G|R 6A%* | b6X6 | 420 * ¥ ves| - - X IN| - - 1. Refer to "Roadway Standard Drawings NCDOT”
: % Video Detection Zone dated January 2018 and “Standard Specifications
ol b2 olR]Y for Roads and Structures” dated January 2018.
2. Do not program signal for late night flashing
operation unless otherwise directed Dy The
SIGNAL FACE TI.D. Engineer.
i mode.
Al'l Heads L.E.D. 3. Set all detector L.,mIJ.rS Jroopresence
4. Reposition all existing signal heads.
@ @ 5. Incorporate Video Detection system for vehicle
o - detection.
@ e @12” ® S 6. Provide the Engineer with the Manufacturer s
C) (:) 5 - approved Video Detection locations and mount ing
| & @ ll heights to obtain detection zones as shown.
™ (o]
22, 23 |7 S
| 41, 42 _ s
6l, 62 | = o
ar |
Ry |2
\ ©
q |
\ S
| _
} wn
—
—
//
-~ 55 MPH 0% Grade
——————————————— - = e
o US 70 (Burlington Road) T
® ®
L °
- v gz = ° o =
Z — — — _ Iy — =
_— - - - - -~ > . .
d 55 MPH -1% Grade 42 4 US 70 (Burlington Road)
———————————————————————— f——————______%// \\\E\\\\\\
//////E———— E e
~~~~~~~ —E—
LEGEND
PROPOSED EXISTING
O Traffic Signal Head o
O—> Modified Signal Head N/A
— Sign —
? Pedestrian Signal Head *
Oo— Signal Pole with Guy o—)
¢, Signal Pole with Sidewalk Guy e v
( ) [nductive Loop Detector C__"O
@ Controller & Cabinet EXZ
O Junction Box u
R 2-in Underground Conduit —-—-—-—-— o)
N/A Right of Way ~  ————- “—e,
— Directional Arrow —
@D Video Detection Zone N/A
Construction Zone N/A
° Construction Zone Drum N/A

PROJECT REFERENCE NO.

SHEET NO.

§ig.7.0

VHB Engineering NC, P.C. (C-3705)
940 Main Campus Drive, Suite 500
Raleigh, NC 27606
P: 919-829-0328

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

N
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38656.04

EDI MODEL 2018ECL-NC CONFLICT MONITOR S PMMTmmmﬁm'swmwa
U-2581BA ig. 7.1
PROGRAMMING DETAIL o0 conz NOTES :
(remove jumpers and set switches as shown) cuo
— To prevent “flash—-conflict” problems, insert red flash SIGNAL HEAD HOOK-UP CHART
~ ~ ~ ON —=> program blocks for all unused vehicle load switches in
REMOVE DIODE JUMPERS 26, 2-ll, AND 61l — W rr 2010 the output file. The installer shall verify fthat signal LOAD 11| s2 | s3 | 54| S5 |6 |S7|s8|59|sio|sin|si2| A AL AL AN AR AL
i heads flash in accordance with the Signal Plans SHITER MO
- B |RP DISABLE €a | | "9 ' CMU
[ _M—w 1.0 SEC  Z CHANNEL | 1 [ 2 [ 13| 3 | 4 | 14| 5 | 6 |15 ] 7 | 8 |16] 9 |10]|17 |1 |12]18
9% ;% 9% g% ;f% © g% ;% g% CT% OP% '.\% % .% .% .% .% A B |Gy ENABLE = Program controller to start up in phase 2 Green and NG.
;% ;% :% ;% ;% Z% ;% ;% o ;% % ﬁ% ﬁ% o ﬁ% ﬁ% ﬁ% — :-ﬁEEEZUZEéAR”Y% o breen. PesE | 1| 2 |pEp| 3 | 4 |pep| 5 | 6 |pep| 7 | & |pEp |OLA |OLB|seene| OLC | OLD |seere
v w0 =i g B 08 S0 = =03 ofd ofd B o ofd T o o= [ W—RF SSM
O 0 8 0 O A0 O 0 O O O 8 & O e e o — WM rvya COMPACT— o I NU (22,23 NU | NU [4,42| NU | NU (8162 NU | NU | NUC [ U | N[ NU | N 2w |
c i ed et et on ol of o of oA oD ol 2 = & i
X -0 20 70 "0 HO® "0 "® "0 HO® H® "0 N0 HO® 0 O H® O o T B—FvA 5-11 L RED 128 101 134
O [ |
Adgddddtdadd it S i
ROl JST Jt IR B BEY IR IEY IET BT IR IRY IEY IEY BT IEY _Z:SON% YELLOW 129 162 135
% =
Q $% 'T\% LTO% g% 9% D% 9% Q% E% 9% S% :% 9% cr% oo% :\% LO% eliow oiseete e > _J1 GREEN 130 103 136
o Td Zd Zé Zd 58 o8 b Hd & H& 56 08 e d é b é ) ==F [ W2
z of nEL o X ~2 L X L X X X _.Oo ~ OO0 020 cmm Ei = RED Al14
z g g g i U S Sl AL i b e Rl L ol N 5100 03 0 e n ARROW
L 20 20 20 T0 20 00 0@ ©0® ©® ©® 0® 0® 0O ©0® ©w® ©w® © 0130 O 4 0 S H s O
O -z [ H- YELLOW
© O N O L I © O Nt O O o Ot Nt o Ot ol 0140 050 e ARROW A115
2 L8 A8 e N Ve e e e b e e b b b b & 050060 wmm M_JI )
0160 070 o ~H__J8 FLASHING
ik k-bbrbrbrb bbb b B R
O =@ =@ =& =0 =0 =0 & & O & & & V& VO V& xé& 0180 OGO S
= a— m s — GREEN
\ 2292900 000 0 9 0 0 0 0 09 @ - EQUIPMENT INFORMATION
T NN NNV i _m
° COMPONENT SIDE .:': 5 = CONTROLLER. e v v vvnn. 2070LX NU-= Not Used
m 4 o CABINET .o v i ii i i ee . 332 W/ AUX * See pictorial of head wiring in detail this sheet.
REMOVE JUMPERS AS SHOWN =%:%12 SOFTWARE « e v v e eeveeeann ECONOLITE ASC/3-2070
NOTES - CABINET MOUNT.....cvo... BASE
H | s— OUTPUT FILE POSITIONS...18 WITH AUX. OUTPUT FILE
1. Card is provided with all diode jumpers in place. Removal LOAD SWITCHES USED...... S2,S55,8S8, AUX S4
of any jumper allows its channels to run concurrently. B = DENOTES POSITION PHASES USED >
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. OF SWITCH OVERLAP A" ..., NOT USED
3. Ensure that Red Enable is active at all times during normal operation. OVERLAP Brveevien NOT USED FYA SIGNAL WIRING DETAIL
OVERLAP "C".vuia.. *
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 " (wire signal heads as shown)
controller. Ensure conflict monitor communicates with 2070. OVERLAP Do NOT USED
* See over lap programming detail on this sheet OLC RED (Al14)
OLC YELLOW (A115) <:::>
INPUT FILE POSITION LAYOUT oL cREEN (At €
(front view) ECONOLITE ASC/3'2070 OVERLAP 1
1 % 3 4 5 6 7 8 9 10 11 12 13 14 PROGRAMMING DETAIL
s S S s s S S S s S s s S FS (program controller as shown)
S| A - T < 20 2 - N O - A
ISOLATOR
L P P P P P P P P P P P P P 1. From Main Menu select | 2. CONTROLLER
T T T T T T T T T T T T T 0C
Y Y Y Y Y Y Y Y Y Y Y Y Y ISOLATOR
2. From CONTROLLER Submenu select | 2. VEHICLE OVERLAPS
S S S S S S S S S S S S S S
L L L L L L L L L L L L L L
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FILE T T T T T T T T T T T T T T Rl AP
II&JII E E E E E E E E E E E E E E OVERL ¢
M M M M M M M M M M M M M M / /
L P i e i e e e e i it i e e e Select TMG VEH OVLP [C] and 'OTHER/ECONOLITE
Y Y Y Y Y Y Y Y Y Y Y Y Y Y
TMG VEH OVLP...[C] TYPE:OTHER/ECONOLITE
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE PHASES 1 2 345 6 789012 345 ¢
ST = STOP TIME
INCLUDED . . . . . X
PROTECT
PED PRTC
SPECIAL DETECTOR NOTE NOT OVLP . ‘.0"
| _—— ()
Install a video detection system for vehicle detection. Perform FLSH GRN . . v o THIS ELECTRICAL DETAIL IS FOR \!===‘D
instal lation according to manufacturer’'s directions and NCDOT LAG X PH THE SIGNAL DESIGN: @7/-1/88T2
engineer —approved mounting locations to accomplish the detection LAG 2 PH DESIGNED: September 2019
schemes shown on the Signal Design Plans. SEALED: ©9/09/2019 VHB Engineering NC, P.C. (C-3705)
REVISED: 940 Main Campus Drive, Suite 500
LAG GRN 0.0 YEL 0.0 RED 0.0 ADV GRN 0.0 ’ Raleigh, NC 27606
P: 919-829-0328

END PROGRAMMING

Electrical Detail-Temporary Design 2 (TMP Phase II)

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

ELECTRICAL AND PROGRAMMING
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TABLE OF OPERATION TABLE OF OPERATION ATl Heads L.t.D. Fully Actuated
PHASE PHASE (US 70 (Burlington Rd.) Closed Loop System)
SIGNAL glololo E SIGNAL 2101010 E @ @ @ @ Slgnal SyStem #: 10712
111212010
FACE -1+ -1+ f f % gjr @ FACE + 1+ |+ +]3]4 @ (C) . (Y)
51656 2 5|6(5|6 7 12 12“@12”@@
== = & o)
) [ e G @B NOTES
o1 RIRIGIGIRIRIY 21 RIR|[G|G|R|R]|Y @ @
D2+6 D2+6 R > rlrlcloc R TR 1. Refer to "Roadway Standard Drawings NCDOT” dated
22 RIRJCG|CPAIR]Y — 21 January 2018 and “Standard Specifications for Roads and
31 RIR|R|R|G|R|R 31 RIR|R[R|E|RR 11 31 32,33 22 Structures”dated January 2018.
32.33 |RIR|R|R|G|R|R 32,33 |R|R|R|R|G|R|R ol 41 ol 62 2. Do not program signal for late night flashing operation
a1 S TRIRIRIRICIR 41 R RIRIRIRIGC R 42 unless otherwise directed by the Engineer.

= 1 ~IRIRIR IR 'G_ - 3. Phase 1 and/or phase 5 may be lagged.

42 RIR|R|R|RIG|R 4, The order of phase 3 and 4 may be reversed.

02+5 y 23 02+5 Y 73 51 ~— | L || LR R ¥ 51 i S i i I 5. Set alldetector units to presence mode.
61 G CIRIRIY bl G GIRIR]|Y 6. The Division Traffic Engineer willdetermine the hours
o7 . s rRB Y 62 G clrBR Ty of use for each phasing plan.

— — 7. Maximum times show in ftiming chart are for free-run
operation only. Coordinated signalsystem timing values
supersede these values.

8. Closed loop sysftem data:
01+6 | 04 01+6 \ 04 . L. = Constroller Asset*: 1708.
3 S S S
o Ll L oc
\ o | | |
= o |
\ @ ©
| 5 " : 2 |
o (o)
& | 9 |
I B
21+5 01+5 o © |
\ a | | D
| = | | o |
I : 8 M
— | etal Pole 10
PHASING DIAGRAM DETECTION LEGEND Metal Pole 9 } Std. Case No.: S35H1
Std. Case No.: S35L1 P K Sta. 79+65+/- -L-
<@  DETECTED MOVEMENT Sta. 78+50+/- -L- \ Lt 60+
- UNDETECTED MOVEMENT (OVERLAP) Lt. 56'+/ " '
<——  UNSIGNALIZED MOVEMENT — ~__ _ _ _ 4> WPH 0% Grade
< — —=  PEDESTRIAN MOVEMENT ///,_,,_,-—»-' o 5;;;_;_;_;_;_;—:‘:~ti_?_\\\
T us 70 (Burlington Road) N TTSSSLL oo
ROW ///H: __’______::::::::::::::::::: ———————— - i - “@——:::::::::: C&G
o —\ === T o o — — - - T - — - -
C&G === - _ — . . L&
— — B D) a o
— _ . . -
- - - B ] ; :::::::::::::::Z _______ o ‘ i i ) )
s — Y————i/— __________________:::1_*‘:::::::::::: C&G
.- - -——--_—--——:"::ff:':’:;;—~ us 70 (Burlington Road) T T T — — ROW
G ====---—___
ROW —— —— Metal Pole 11
letal Pole 12 3gft High LEGEND
Std. Case No.: S35H1 Sta. 80+28+/- -L- PROPOSED EXISTING
Sta. 78+16+/- ,-L- Rt. 61+/- - -
Rt. 62'+/- O—>» Traffic Signal Head o>
O Modified Signal Head N/A
— Sign —
~ ? Pedestrian Signal Head *
ASC/3 TIMING CHART ASC/3 DETECTOR INSTALLATION CHART C&G O > Signal Pole with Guy o)
PHASE DETECTOR PROGRAMMING O J, Signal Pole with Sidewalk Guy ® <
FEATURE 1 2 3 4 5 6 DISTANCE & o " Sla [@) Metal Strain Pole O

Min Green * 7 12 7 7 7 12 LOOP SIZE FROM | ens e PHASE § EXTEND | DELAY | oo | & ;‘ S C— [nductive Loop Detector cC__"5O

Walk * - - - - - - (k1) ST(()FPT?AR ; S| TME | TIME T NmaL | g § % Controller & Cabinet e ‘00"

Ped Clear - - - - - - . ” O Junction Box u g",

Veh. Extension * 2.0 6.0 2.0 2.0 2.0 6.0 1A 6X40 | 0 2-4-9 | X L [fes| - 15 ~ | £ S 2-in Underground Conduit —-—-—-—-—

Max 1 * 20 120 30 30 20 120 b# |Yes| - 5 A N/A Right of Way ~  ————-

Yellow 3.0 4.6 4.3 4.3 3.0 4.6 2h/53 | bXe | 300 0 | X| 2 Jres| - i X |NJX|X — Directional Arrow > VHB Engineering NC, P.C. (C-3705)

Red Clear 2.3 2.1 2.4 2.0 31 21 ZBB/AS4 66><><46O 380 2_2_2 i i :zz X 2 ' i B Left Arrow "ONLY” Sign (R3-5L) (B M e =

Actuations B4 Add * - - - - - - 5 10 5 e N  Nos - - - T Tx Dual Turn and Thl’OUgh Arrows Slgn P: 919-829-0328

Seconds /Actuation * - 2.5 - - - 2.5 3C Y40 0 e y 3 y - - - T-Tx . ' . DOCUMENT NOT CONSIDERED

Max Initial * - 34 - - - 34 3D 6><4O O 2_4_2 >< 3 YeS } B } S } >< S lg n a l U pg rad e = F l n a l D e S lg n S|G§kNFﬁLRlégL§g|\SA|§LLéTED

Time Before Reduction * - 15 - - - 15 ©° Prepared for the Orfices of: US 70 (Burlln ton Rd) SEAL

Time To Reduce * - 60 - - - 60 A 6X40 0 242 | X 4 |res _ 5 _ S| X _t g VW g

5 YeS _ 15* _ S -l X a \\\\\%\\ CARZ?//////

Minimum G - 3.0 - - - 3.0 -4- . RS N RITITI I, ‘.
S ; X PO T e - 3 [el X SR 2826 (Birch Creek Rd) S
ocking Detector - - - - : : I=9 VY2
——— R e - — Tven recal]l  L6A/SL | X6 | 300 | 5 6 |Yes| - | - N x| X - and Publix Driveway | T
—— - - - - - - 6B/S2 | 6X6 | 300 5 X| 6 |Yes| - - X |N X Division 7 Guilford County McLeansville] = % =
val Entry PLAN DATE:  September 2019 |Revieweosv: M, Stygles B e S

Simultaneous Gap X X X X X X * Reduce delay to 3 seconds during Alternate Phasing Operation. 750 N.Greenfleld Pkwy,Garner,NC 27529| PREPARED BY: J. Ma REVIEWED BY: //,/4m><m \\

. , : . L # Disable phase call for loop(s) during Alternate Phasing Operation. / SCALE REVISIONS INIT. DATE ocusigned by (111111
These values may be field adjusted. Do not adjust Min Green and Extension times for phases 2 and 6 lower than what r . 9/12/2019
is shown. Min Green for all other phases should not be lower than 4 seconds. \ (.) 4.0 """""""""""""""""""""""""""""""""""""""""""""""""" JlaMI)OlV\, M
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PROJECT REFERENCE NO. | SHEET NO.
EDI MODEL 2018ECL-NC CONFLICT MONITOR N U-2581BA $ig.8.1
PROGRAMMING DETAIL o oun NOTES
(remove jumpers and set switches as shown)
SW2 ) o : SIGNAL HEAD HOOK-UP CHART
— 1. To prevent “flash-conflict” problems, insert red
Tlash program blocks for all unused vehicle |oad LOAD AUX | AUX | AUX | AUX | AUX | AUX
_ _ _ _ _ _ _ _ _ _ _ _ _ 4 7 9
REMOVE DIODE JUMPERS I-5, I-6, 1-9, I-Il, 2-5, 2-6, 2-9, 2-Il, 5-9, 5-II, 6-9, 6-Il, AND 3-II. ON > e or switches in the output file. The installer shall swiTCH No.| °1 | 92 | 53 . 59 56 | 57| 58|59 1518 S ISIZ ) g 53 | 'S3 | 54 | S5 | S
.::. RP DISABLE \ verify fthat signal heads flash in accordance with CMU
o n the Sianal Plans CHANNEL 1 2 13 3 4 14 5 6 15 7 8 16 9 10 17 11 12 18
%%%%%%%o%o%%oo%%% [ M—wp 1.0 SEC  Z € >I1d . NO.
off nFF ©fF ofF A o o = 9 W J-Cv ENABLE =
f D Y0 g gk N oy I R JHCRA R ISR Jpiir g " E__sF POLARITY i 2. Program controller to start up in phase 2 Green Prese | 1| 2 | pp 3 4 oen| 5 | & |pep| 7 | 8 |pEp|OLA|OLB |srare| OLC | OLD |spene
¢} O O O — | |l D) d
Y Y T TN Y I TY Y TN Y INT AT Yoo Imar IV r— B s covpacT HEAD No. | 117 |2L22] Nu | 31 32,33 22 | 41 | 42 | 62 | NU | 51" 61,62 NU | NU | NU | NU | 117 NU | NU | 51| NU | NU
«-zn~2 £ X £ 2 2r 2T 2T T O — [ W—rFrvyA 1-9 1 5. The cabinet and controller are part of fhe
RRCT R JROr JY Y SN S S SN S I Y SO0 S S S — E Rﬁ 2:1? > US 70 (Burlington Road) Closed Loop system. RED 128 116 | 116 101 | 101 134
o (e9) M~ [€6] _w Y _ —J
- T% E% E% ?% ;% $% Ltlg% ;r% ?% g% ;% 2% CT% 09% T% QP% p% o 0 W YA 712 YELLOW | % | 129 117 | 117 102 | 102 * | 135
3 © it it < < < < < < < < < < < < ~ < _g ON =>
8 Q% D«% 9% Q% 00% '\% Q% ID% ‘f% m% N% —'O D% @O 00% ,\% LO% YELLOW DISABLE = Z b T GREEN 130 118 | 118 103 ] 103 136
- S0 S0 S0 ~0 00 00 0® 0® n® 0n® 0® 0O 0® O N® e 1 0180 010 3
z o B o 0l <L L L L B X E —.OD © 0110 020 e g — RED
T 20 20 20 20 20 00 ©® 00 0O ©® ©® 0v® O ©® 0O ©v® © - W5 o
T 0130 040 E
O -z [C"H.- YELLOW
- ?% ?% “.3% “.3% % ?% 9% :% 9% e% :r% 9% s% :% 9% fr% m% 0140050 amm= [—ME ELo 117 102 al22 ALl
T JONT JT JT P JT P P P P P P P P R T T ROR IO O R NS E— B : —
0160 070  euumm FLASHING
SELIEIEEEELETLEEE] I
28 = 2k 8 2é 8 2b 08 b b o8 0b 28 b b b 0d 0100090 TH gy .
\ 22 2200 .2 0.0 9 0 9 0 9 0 9 0 9 R— EQUIPMENT INFORMATION GREEN | 157 118 118 | 103 103 133
S I I R I I R R R R R R R %1;
° COMPONENT SIDE | = CONTROLLER . v v v v e eeevn .. 2070LX NU = Not Used
w4 o CABINET t e et e e e e e e e e e e 332 W/AUX % Denotes install load resistor. See Load Resistor Installation Detail this sheet.
REMOVE JUMPERS AS SHOWN E}Z SOFTWARE « v v oo ECONOLITE ASC/3-2070 * See 4-Sect. FYA-PPLT Signal Wiring Detail below.
NOTES | I CABINET MOUNT. .o veee.. BASE
m s
. . . . . . OUTPUT FILE POSITIONS...18 WITH AUX. OUTPUT FILE
1. Card is provided with all diode jumpers in place. Removal
of any ijDer allows its channels to run COnCUrren'rly- . — DENOTES POSITION I—OAD SWITCHES USED °°°°° 81 982’84’85’57’88’
2. Ensure jumpers SEL2-SEL5 and SELS are present on the monitor board. OF SWITCH PHASES USED ?U‘; 2121M;><6S4
3. Ensure that Red Enable is active at all ftimes during normal operation. OVERL AP ”A”: % FYA SIGNAL WIRING DETAIL
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 OVERLAP "B". ..., NOT USED (wire signal heads as shown)
controller. Ensure conflict monitor communicates with 2070. OVERL AP //C// %
OVERLAP D", NOT USED oLa RED 18120 — oLe RED (ALl4)
* See over lap programming detail on sheet 2
OLA YELLOW (A122) @ OLC YELLOW (AllD) @
OLA GREEN (A123) —@ OLC GREEN (AllG) —@
INPUT FILE POSITION LAYOUT INPUT FILE CONNECTION & PROGRAMMING CHART e oreen 127 ————(€-) s oREen 139 ———(€-)
(front view) 1
LOOP NO LOOP INPUT |PIN|DETECTOR | NEMA CaLL EXTEND|DELAY| ADDED |DETECTOR
1 > 3 4 5 5 7 8 9 10 1 12 13 14 TERMINAL |FILE POS.| NO. NO. PHASE TIME | TIME | INITIAL TYPE
- - s . . . . S . . < Al TB2-1,2 [y 56 1 % 1 YES 15 S
1 /SY 4 _
ARG A s 4] ek [ 6 ] VES . C LOAD RESISTOR INSTALLATION DETAIL
FILE 10 20/53 T E T 40 T T T T T T T ISOIE][AETOR 20/S3 TB2-5,6 12U 39 2 2/5YS | YES X N
”I” £ . ® E E £ £ £ E £ £ o1 2B/S4 TB2-7,8 2L 43 12 2/8YS | YES X N
NOT |#2/Svs| M N M NOT M N M X M M M 34 TB5-9,10 Jeu | 42 8 3 YES S ACCEPTABLE VALUES PHASE 1 YELLOW FIELD
2B/S4 N g v N v v v v v Y |isolaTon 3B TB5-11,12 JeL 46 18 3 YES S VALUE (ohms) | WATTAGE
3C TB7-1,2 J7U 66 38 3 YES S 1.5K - 1.9K 25W (min) — PHASE 5 YELLOW FIELD
35 |gessys| P Y S 3 | $3 S S S S S S S 3D TB7-3.,4 J7L 79 48 3 YES S > 0K - 3.0 1 10W (mim) g TERMINAL (132)
L L L L L L L L L —
FILE U 0 & 0 0 0 0 0 0 0 0 44 TB4-9,10 16U 41 4 4 YES 5 S
5A |6A/SLE T Do ! Sla SC ! ! ! ! ! ! ! » TB3-1,2 J1U 55 5 % 5 YES 15 S AC
I I 5A B
J 0T |#6ssvs E 1 E 33 | &3 E E E E E E E - 40 |47 | 22k | 2 | YES 3 G
L 1| USED |gg/qn| T 0 T T T T T T T T 64/51 | TB3-5,6 J20 | 40 5 6/5YS | YES X N
Y T Y S8 | 30 ! ! ! Y Y ! Y 68/52 | TB3-7,8 JoL | 44 16 6/5YS | YES X N AL~
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE
ST = STOP TIME . . .
® Wired Input - Do not populate slot with detector card ‘Add jumper from [1-W to J4-W. on rear of input file.
2 Add jumper from J1-W to [4-W, on rear of input file.
X For the defgcfors To work as shown on Jrr.we Sigmo.I design plan, THIS ELECTRICAL DETAIL IS FOR
see the Vehicle Detector Setup Programming Detail for
Alternate Phasing on sheet 2. THE SIGNAL DESIGN: @7-1708
DESIGNED: September 2019 .
VHB Engineering NC, P.C. (C-3705)
SEALED: ©9/12/2019 940 Main Campus Drive, Suite 500
) Raleigh, NC 27606
INPUT FILE POSITION LEGEND: J2L REVISED: N/é P 919-829-0328
FILE J |‘ DOCUMENT NOT CONSIDERED
SLOT 2 Electrical Detail-Final Upgrade (Sheet 1 of 3) SIGNATURE S o
LOWER ELECTRICAL AND PROGRAMMING : A
DETAILS FOR: US 70 (Burllngton Rd) \\\?E”L”l/
at «\\\x CAR 0(////,/
Prepared for the Offices of: . SO et o
Mbiliy_any SR 2826 (Berh Creek Rd) :\%QQ:.-%QS?ESS/O/I/{,;._.éE
R : : <z v -
Sy e and Publix Driveway R
Division 7 Guilford County McLeansville| = % 0331 3
PLAN DATE:  September 2019 |revieweosy:  M.L. Stygles TS
///(// ........ Q\v SO
PREPARED BY: J. Ma REVIEWED BY: Docusﬁgﬁgﬁf‘/ K IN N
g &%oMan:gw REVISIONS INIT. DATE @imyiw Mo'b”'\ 9/12/2019
N 750 N.Greenfleld Phwy,Garner,NC 27529 | ...l | e ——
= e e R SIC. INVENTGRY NO.  (07-1708




PROJECT REFERENCE NO. SHEET NO.
U-2581BA $ig.8.2
OVERLAP PROGRAMMING DETAIL LOOPS 1A, 5A
(program controller as shown) (program controller as shown)
1. From Main Menu select | 2. CONTROLLER I M P O R T A N T V
2. From CONTROLLER Submenu select | 2. VEHICLE OVERLAPS .
Program detectors per the input file connection and
programming chart shown on sheet 1 before proceeding.
OVERLARP A
Select TMG VEH QVLP [A] and 'PPLT FYA’
TMG VEH OVLP...[A] TYPE: ..... PPLT FYA 1. From Main Menu select [ 8. UTILITIES
PROTECTED LEFT TURN.... — PHASE 1 2. From UTILITIES Submenu select | 1. COPY/CLEAR
OPPOSING THROUGH....... PHASE 2
3. Copy from DETECTOR PLAN “1" 4o DETECTOR PLAN "“27".
FLASHING ARROW OUTPUT..... CH9 [SOLATE
DELAY START OF: FYA..0.0 CLEARANCE..0.0 COPY / CLEAR UTILITY ¢
ACTION PLAN SF BIT DISABLE v vvvvunnn. 1| g NOTICE ACTION FROM Ta ° o o
. PLAN SF BIT “1 PHASE TIMING.... . > PHASE TIMING.... . - Place cursor in VEH DETECTOR [ ] position and enter “5".
$ Toggle Twice TIMING PLAN..... . > TIMING PLAN..... : - Set delay time to "37.
PH DET OPT PLAN. . > PH DET OPT PLAN. . oTicE ve
OVERLAP C DETECTOR PLAN... 1 > DETECTOR PLAN... 2 VEH DETECTOR [ 5]  VEH DET PLAN [ 2] oo
Select TMG VEH OVLP [C] and 'PPLT FYA’ TOGGLE TO SELECT A “FROM” AND A “TO" [YPE: 5o TANDARD
THEN PRESS ENTER 1S2 DETECTOR. . ... . ECPI LOG....... NO
TMG VEH OVLP...[C] TYPE: ..... PPLT FYA DET PH - 12 3 4567890123456
PROTECTED LEFT TURN.... PHASE 5 , >0 S CNSURE DELAY
0PPOSING THROUGH. . ... .. PUASE 6 4. From Main Menu select | 6. DETECTORS EXTEND TIME... 0.0 DELAY TIME... 3.0 <-.ISSETTO’T
USE ADDED INITIAL . CROSS SWITCH PH.. O
5. From DETECTOR Submenu select | 2. VEHICLE DETECTOR SETUP
FLASHING ARROW OUTPUT..... CH11 ISOLATE ;ﬁiKQSEQé.béLﬁyNDEE NTCIP VoL . OR DCC
DELAY START OF: FYA..0.0 CLEARANCE..O.O 6. Place cursor in VEH DET PLAN | ] position and enter “2". ¢
ACTION PLAN SF BIT DISABLE .evvuven... 5 | 'SULLCEFA;EDTBH
- 0 - - Place cursor in VEH DETECTOR [ | position and enter “17. - Place cursor in VEH DETECTOR | ] position and enter "“22".
END PROGRAMMING codie Lhee - Set delay time to "37. - Set assigned phase to “0".
VEH DETECTOR [ 1]  VEH DET PLAN [ 2] « T VEH DETECTOR [22]  VEH DET PLAN [ 2] -
TYPE: S-STANDARD TYPE: G-GREEN EXTENSION/DELAY
17S2 DETECTOR..... . ECPI LOG....... NO 1S2 DETECTOR..... . ECPT LOG...o.v... NO
DET PH -1 2 3456 789012 34560 ENSURE PHASE DET PH =1 2 345 606 789 012 345¢60
T 1 ENSURE DELAY ISSETTO”O”-> 22 0
EXTEND TIME... 0.0 DELAY TIME... 3.0 | <um s SET TO '3/ EXTEND TIME... 0.0 DELAY TIME... 3.0
USE ADDED INITIAL . CROSS SWITCH PH.. O USE ADDED INITIAL . CROSS SWITCH PH.. O
LOCK IN«..o.o... NONE NTCIP VOL . OR OCC . LOCK IN..oo... NONE NTCIP VOL . OR 0OCC
PMT QUEUE DELAY. NO PMT QUEUE DELAY. NO
\L END PROGRAMMING
- Place cursor in VEH DETECTOR [ | position and enter "“26".
- Set assigned phase to “07.
VEH DETECTOR [26]  VEH DET PLAN [ 2] -
TYPE: G-GREEN EXTENSION/DELAY
17S2 DETECTOR..... . ECPI LOG....... NO
CNSURE PHASE DET PH -1 2 3456 789012 3456¢6
L, - 26 0O 0
IS SET TO “0 o
EXTEND TIME... 0.0 DELAY TIME... 3.0 vl‘o"
USE ADDED INITIAL . CROSS SWITCH PH.. 0 THIS ELECTRICAL DETAIL IS FOR ~
LOCK IN«¢..ooo.. NONE NTCIP VvOL . OR 0OCC . THE SIGNAL DESIGN: ©7/7-1708
PMT QUEUE DELAY. NO DESIGNED: September 2019 ) _
VHB Engineering NC, P.C. (C-3705)
SEALED: ©9/12/2019 940 Main Campus Drive, Suite 500
) Raleigh, NC 27606
REVISED: N/A P: 919-829-0328
DOCUMENT NOT CONSIDERED
Electrical Detail-Final Upgrade (Sheet 2 of 3) SICRATURES COMPLETED
ELECTRICAL AND PROGRAMMING .
DETALLS FOR, US 70 (Burlington Rd) \\\S\.E./fﬁ,,,
P f ffices of at \\\i\k\ ARO(/ 2
repared for the Offices of: ' DO T z,
” \otiliy_az SR 2826 (Blr‘Ch Creek Rd) §§Q}-€'{@?ESS’0@}{@%
R : : <<y R
and Publix Driveway S T
z Division 7 Guilford County MeLeansville| = % 033108 =z
i PLAN DATE:  September 2019 |reviewsosy:  M.L. Stygles B (/';"-QVP'NEVYTE" S
2 és“ PREPARED BY: J. Ma REVIEWED BY: D /-///’if\// XlN\ﬁ\\\\\
v Dl REVISIONS INIT. DATE Docusigned By:/ 111111
T e D S Ma 9/12/2019
750 N.Greenfield Pkwy,Garner,NC 27529 | X 827E1953081444F .. DATE
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ALTERNATE PHASING ACTIVATION DETAIL

TO RUN ALT. PHASING DURING FREE RUN — PROGRAM CHANGES (SHOWN BELOW) IN A TIME BASED ACTION PLAN.
SCHEDULE A DAY PLAN THAT INCLUDES THE ACTION PLAN PROGRAMMED

TO SELECT VEH DET PLAN 2 AND ENABLE SF BITS 1 AND 5.

TO RUN ALT. PHASING DURING COORDINATION — SELECT THE TIME BASED ACTION PLAN THAT IS PROGRAMMED

TO SELECT VEH DET PLAN 2 AND ENABLE SF BITS 1 AND 5.

PHASING VEH DET PLAN SF BITS ENABLED
ACTIONS REQUIRED TO RUN DEFAULT PHASING 1 NONE
ACTIONS REQUIRED TO RUN ALTERNATE PHASING 2 T+ 5

IMPORTANT: IF ALT. PHASING IS USED DURING FREE RUN AND COORDINATION,., DO NOT OPERATE TIME OF DAY
EVENTS CONCURRENTLY WITH COORDINATION PLAN EVENTS IN THE EVENT SCHEDULER. (EX. FREE
RUN EVENT SHOULD END BEFORE COORDINATION PLAN EVENT STARTS AND VICE-VERSA).

ALTERNATE PHASING CHANGE SUMMARY

THE FOLLOWING IS A SUMMARY OF WHAT TAKES PLACE WHEN
SF BITS 1 AND 5 AND VEH DET PLAN 2 ACTIVATE
TO CALL THE "ALTERNATE PHASING”:

SF BITS 1,5: Modifies overlap parent phases
for heads 11 and 51 fto run
profected fTurns only.

VEH DET PLAN 2: Disables phase o call on loop 1A
and reduces delay time for phase 1
call on loop 1A to 3 seconds.

Disables phase 2 call on |loop bHA
and reduces delay time for phase 5
call on loop 5A to 3 seconds.

PROJECT REFERENCE NO. SHEET NO.

U-2581BA Sig.8.3
ECONOLITE ASC/3-2070 ACTION PLAN
PROGRAMMING DETAIL
1. From Main Menu select | 5. TIME BASE
2. From TIME BASE Submenu select |2. ACTION PLAN
ACTION PLAN...[ 1]
PATTERN. ..o evn. AUTO SYS OVERRIDE.... NO
TIMING PLAN........ 0] SEQUENCE........ 0]
VEH DETECTOR PLAN.. 2 DET LOG...oeovon NONE
FLASH. ... - RED REST........ NO
VEH DET DIAG PLN... O PED DET DIAG PLN..O
DIMMING ENABLE.. NO PRIORITY RETURN. NO
PED PR RETURN.. NO QUEUE DELAY..... NO
PMT COND DELAY NO
PHASE T2 3 4 5 6 7 8 9 0 1 2 3 4 5 6
PED RCL
WALK 2
VEX 2
VEH RCL
MAX RCL
MAX 2 . . .
PHASE T2 3 4 5 6 7 8 9 0 1 2 3 4 5 6
MAX 3
CS INH
OMIT . .
SPC FCT X X (1-8)
AUX FCT . (1-3)
T2 3 4 5 6 7 8 9 0 1 2 3 4 5
LP 1-15
LP 16-30
LP 31-45
LP 46-60
LP 61-75
LP 76-90 .
LP 91-100 .
V“".’.
THIS ELECTRICAL DETAIL IS FOR g <
THE SIGNAL DESIGN: ©/7-1/08 Vhb
DESIGNED: September 2019 VHB Engineering NC, P.C. (C-3705)
SEALED: ©9/12/2019 940 Main Campus Drive, Suite 500
DOCUMENT NOT CONSIDERED
Electrical Detail-Final Upgrade (Sheet 3 of 3) SICRATURES COMPLETED
T A B o US 70 (Burlington Rd) SEAL
Prepared for the Offices of: : at \\\\\i\k\\.v"""ﬁgz////////
bl ang SR 2826 (Birch Creek Rd) §§§§§B&%5§@é
Yoy ak and Publix Driveway T
Division 7 Guilford County McLeansville ER Y S
PLAN DATE:  September 2019 [revieweosv:  M.L. Stygles = mlieneset S
PREPARED BY: J. Ma REVIEWED BY: D:/c/l@fi;efMXl %\\\\\\
”%OFManag@“‘ REVISIONS INIT DATE @(myimﬁlmﬁo‘u\\\\ 9/12/2019
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PROJECT NO. SHEET NO.

S U-2581BA $ig. 9.0
H
L X
<5
o
HOCD -
COFT
HUB——__ — /\/ /\/ wEZ, -
MESSENGER CABLE ‘\H CONDUCTOR TO POWER ,_(<_§<EOI
GROUNDING CONNECTION SYSTEM POLE GROUND < x£-O
—xhF =0
D=, O
SH I
- 1C - o Der
NEUTRAL - METER BASE = .H
CONNECTION 4 ko -
r— E;:F4
1 LIJ D
[l — HuB — o
LOCK NUT T —t=—"{| __ #8 AWG MIN
#8 AWG MIN _ ||| |___l14]" STRANDED COPPER (WHITE)
STRANDED COPPER (BLACK) 5 & |} SERVICE DISCONNECT
120 V SINGLE — NEUTRAL BUS
POLE BREAKER = [|— MAIN BONDING SCREW
#8 AWG MIN _| e
STRANDED COPPER (WHITE) Ao AlNG MIN tED S
#8 AWG MIN _|| STRANDED COPPER WIRE =
STRANDED COPPER (BLACK) =i
GROUNDING/BONDING BUSHING )
#4 AWG SOLID BARE o
LOCK NUTS ~— COPPER WIRE TO o =
FOR JOINT USE POLES ONLY, GROUNDING ELECTRODE L =
#6 AWG MIN SOLID BARE COPPER SYSTEM O &
WITH SPLIT BOLT CONNECTORS OR (O] >
PARALLEL GROOVE CLAMPS ON EACH END = £ =
(CONNECTION TO BE MADE ABOVE y H O A
SPECIAL ROUTING SHOWN BELOW) . = =
| 3._.': w <
WIRE STAPLES, 24" SPACING ABOVE 8 FEET —=- 5 o0
AND 12" SPACING BELOW 8 FEET ABOVE GROUND (TYP) = o
)
% <
- K PROVIDE WIRING ROUTING AND STAPLING SO % i &
/F\%//ii/ THAT STAPLES MAY BE TEMPORARILY T N
RRAIRRRY REMOVED AND GROUNDING WIRES CAN BE - =
= QIR PULLED MIN 1.5" OFF POLE & SPACED MAX » g o
= i > 0.75" APART TO ENABLE TESTING OF GROUNDING %
[= | —— ELECTRICAL SERVICE ELECTRODE RESISTANCE BY CLAMP ON TESTER T < o)
- : TO CABINET n S
|
|
_r il -~ &
=
el
n m
58" DIA COPPER CLAD STEEL 1
GROUNDING ELECTRODES, WITH w
IRREVERSIBLE COMPRESSION
GROUND CONNECTOR
SHEET 1 OF 1
S
TWO-BOLT METHOD (PREFERRED) ONE-BOLT METHOD :;’_’
<<=
1" SERVICE RISER WITH WEATHERHEAD 1" SERVICE RISER ZE Lo
WITH WEATHERHEAD w1 ~ ot _
58" SHOULDER EYE BOLT WITH CogpT
CURVED SQUARE WASHERS (3" X 3") wE=Z, -
AND DOUBLE NUTS L g <5T
1l ‘ PARALLEL GROOVE CLAMP <_ & S
= GALVANIZED 2-HOLE PIPE " ‘ 98" SHOULDER ANGLE ET 2w
- ‘ STRAPS ON 5' CENTERS 98" EYE NUT WITH ‘ EYE BOLT WITH CURVED w'E'-'—S.—'
92 PARALLEL ‘ CURVEP, SQU;ﬁ\RE WASHER SQUARE WASHER(S" X 3") oowé
GROOVE CLAMP NUTS (3" X 3") AND NUT S A
>
L e jE} ~il BOLT |- o o
""""" (| --FF-p- 1. e jufufoabe 1 Ll
- SRS o 8
- WASHER '
53
! ; PARALLEL GROOVE CLAMP,
DRIP LOOP- 3-BOLT CLAMP OR EQUIVALENT
8 TP 58" SHOULDER ANGLE EYE BOLT WITH PARALLEL GROOVE CLAMP, g
CURVED SQUARE WASHERS (3"X 3") 3-BOLT CLAMP OR EQUIVALENT =
AND DOUBLE NUTS A
WEATHERHEAD OR | o =
HEAT SHRINK TUBING o 5
i \\ L o
| ggl_(l’g ﬁ?\Ré‘”G MULTIPLE SPANS COMMUNICATIONS CABLE g %
| COPPER WIRE (TYP) - AT INTERMEDIATE POLE = DOCUMENT NOT CONSIDERED
WIRE STAPLES, 24" . D=
SPACING ABOVE 8 FEET INSTALL EVE BOLTS o |._|IJ < FINAL UNLESS ALL
AND 12" SPACING
BELOW 8 FEET ABOVE . 8 INCHES APART @ o = SIGNATURES COMPLETED
GROUND (TYP) VERTICALLY, MINIMUM SUSPENSION CLAMP E o
x| SHOULDER EYE BOLT WITH "J" HOOK < =
WITH WASHER, NUTS
= HH N// \/ /V AND ANGLE EYE (TYP) /—PARALLEL GROOVE CLAMP % 8 2 .
R R R < S P l _t f T _t l
TR, [N 4 e 8 E ee Plate for Title
\ SN | =4
= K SN 1‘_..- <3 | q | | WRAPPING TAPE OR c:}:, LL . , EA
S I . — | LASHING WIRE (TYP) @ o Prepared in the Offices of: SEAL
: . TO ELECTRICAL 1
_\ SERVICE METER 15 R . \\\‘“”A““I"'
BASE OR COMMUNICATIONS CABLE = S R C ’,
DISCONNECT Ll S LN G
= S
2" METALLIC CONDUIT TO #4 OR #6 AW LID BARE < =4 K vz
CABINET OR PULL BOX COPPER WIRE GROUNDTNG PARALLEL = I P
. GROOVE CLAMP NOTE = i SEAL % =
58" DIA COPPER CLAD STEEL CONDUCTOR (DOWN POLE TO p NUIE = % 032108 ¢ =
GROUNDING ELECTRODE, DRIVEN GROUNDING ELECTRODE) =y i =
e s L FOR CONNECTING MESSENGER TO MESSENGER, e e S
GROUND GONNECTION PARALLEL USE PARALLEL GROOVE CLAMP, 3-BOLT Z RISANACIRANN
GROOVE GLAMP CLAMP OR EQUIVALENT. FOR CONNECTING ) A POV
MESSENGER CABLE (TYP)=——_T7 3-BOLT GLAMP’ COPPER WIRE TO MESSENGER, USE PARALLEL i, e Y
7 OR EQUIVALENT GROOVE CLAMP. SHEET 1 OF 1 ocusigneay: 111
1720D01 750 N. Greenfield Parkway Maled Aslami 10/11/2017
Garner, NC 27529 \—5D9BOBAGDBB649S. . DATE




NCDOTI METAL POLE STANDARDS

r

N N\

STATE OF NORTH CAROLINA P
DIVISION OF HIGHWAYS \ — J
—————— )
DIVISION 11 DIVISION 9 DIVISION 7 DIVISION 5  DIVISION 4 DN
@ WIND ZONE 4 & 5 WIND ZONE 4  WIND ZONE 4  WIND ZONE 4  WIND ZONE 3 WIND ZONE 1 & 2
DL Sy SR TEPE IR T L S A S & AN ﬁi
s . M H?ﬂ. SRy STOKES ROGKTHGHA f cAmELL | penson EEHHNILLEi VANGE df SARREN ; H \\ :
DIVISION 13 AW R L B | i ;."1 N
WIND ZONE 4 & 5 Wil S 7 e LA
t-xh _____ _ 8_‘;*;;"“1 :' *v,,-: _
e h:ﬁl,;: = B, " m‘ / M\'lHE'EerU POLK ELEUELAHDHL}{ GASTON 1{ f’fmm m“HE WoRE HH mm . i “ :.
'T--xﬁﬁl HACON Hw& {f’rT_TﬂT'%'-H-‘L'—"_“- o .._.._..__j’.__.___' _.fmﬂf’fThﬂﬂ fﬁhhﬂjﬁl_, ;;“m - \ N "‘ O ” N
P e b e DIVISION 12 : N o [ ANSON Hlmf}“aﬂ DUPLIN ﬁ ' y ﬁg‘ ﬁ\‘ﬁ
WIND ZONE 4 ) ; 5o N NN
WIND ZONE 4 & 5 DIVISION 10 NN WIND ZONE 2
WIND ZONE 4 ) ;s-r"' DIVISION 3
WIND ZONE 1 (140 mph) Special Wind Zone 2277/ BNy WND ZONE 2
WIND ZONE 2 (130 mph) Coastal Region NAN\N\N WD e &
WIND ZONE 3 (110 mph) Eastern Region |
WIND ZONE 4 (90 mph) Central & Mtn. Region |
WIND ZONE 5 (120 mph) Special wind Zone F:::::::::::l https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx
Prepared n tro Offross of: igned i orawmwe  NDEX OF PLANS NCDOT CONTACTS: ) )
] NUMBER DESCRIPTION MOBILITY AND SAFETY DIVISION - ITS AND SIGNALS UNIT
Sig.M 2 Typical Fabricetion Detatls-All Metal Poles M.M. MGDIARMID, PE. - SIATE ITS AND SIGNALS ENGINEER
Sig. M 3  Typical Fabrication Details-Strain Poles J. P. GALLOWAY, P.E. - STATE SIGNALS ENGINEER
Sig. M ¢ Typical Fabrication Detaili-Mast Arm Poles
Sig. M 5 Typical Fabrication Details-Mass Arm Connecrion D.C. SARKAR, P.E. - ITS AND SIGNALS SENTOR STRUCTURAL ENGINEER
Sig. M 6  Typical Fabrication Detaili—Strain Pole Attachmenits
Sig. M 7 Coastruction Detaili-Foundations
Sigg M 8 Standard Strain Pole Foundation-All Soil Conditions
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PRIMECT ID. MO

U-2581BA

|
##’_ﬁﬁ“*:::::>ﬁf-1" X 14" GCoarse-Thread Button
Heg

d Socket Screw (4 Required)

.— Terminal Compartment, 3 Gauge, (min.)
2" x E" x ET"

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

_— 2" Dia. Hole in Pole Wall-—-— —-.
for Wire Entranca !

P =4
L s C 4" x 8" X 12", 3 Gauge (min.)
with Beveled Edges Inside SR P
K _ON_~ and No Cover i '
O b

11 Gauge Thick Cover Plate Backed
with Full width 14" Thick Gasket

with Chain or Cable

4 Bolt Pattern
214"" dia. hole for

8§ D 2"dia. Anchor Bolt Plate Width = 4" min.

M\ " - RE RN B.C. (Typ. for all plates)
2" Half Coupling A 12 Bolt Pattern

I ) 4

8 Bolt Pattern

with Internal Threads

3" pia. Hole -/ Construct Templates and Plates from 14" min. thick Steel. Galvanizing is not required.

Base Plate Template and Anchor Bolt Lock Plate Details

;L,fffr Grounding Lug Base Plate Size as
! Top Anchor Bolt Hole required by Design.

kY

Provide 4 heavy hex nuts = Bolt Dia. + 14" 5 £ Metal
Note: Unless otherwise specified, locate Terminal Compartment and 4 flat washers per Pgi: ghaf: 2
1 foot above the pols base plate at 180 degreas on the anchor bolt.

Section C-C pole’s radial index.
Terminal Compartment Detail Min. thread at top of bolt

Fabrication Details — All Metal Poles

= 10" for 2" diameter bolt.
(o o) ‘o o)
MF G MFG. DATE: MM/YY MF G MFG. DATE: MM/YY ﬁa&axh__
SHAFT DAT/LAY el . . . "
ARM-A D/T/L/Y Y, SECTION D/T/LZY oottt Galvanize a minimum of 2
T T T below threads from top of
Y Y Y NCDOT SIG. INV.NO., — ——— ———— holt
ARM-B D/T/L/Y  coteeendoetoee NCDOT POLE NO. —————— o '
Y S SN S O e, , ,
AB. DIA./B.Co/L?Y oottt ?glé ;:1”"15 Dia.
NCDOT SIG. INV. NO. — —————__ Arm I.D. Tag -L.
NCDOT POLE NO (Provide on sach saction of “f’ﬁf__2:1:s:D:tﬁzﬁ:?;aE:1:n'f'ad
I _ u 1 iT1ed.
.0 c, & multi-section mast arm.) P Note: Base plate may be cirgular,occtagonal,square
Shaft I.D. Tag or rectangular in shape.
(Provide on Shaft of Strain Polas . .
Typical Base Plate Detail
and.Hast Arm Poles Shaft) Min. thread at bottom of bolt ypP
Notes: = 8" Galvanization SEAL
1) D= Diameter, T= Thickness, L= Length, Y= Yield Strength not required at bottom of bolt. Typical Fabrication Details
2) A.B. = Anchor Belt For o CARg

3) B.C. = Bolt Circle of Anchor Boplts
4) If Custom Design, use "NCDOT STANDARD"” line for
Signal Inv. Number and pole I.D. number

All Metal Poles

P DatE:  OCTOBER 2017 | Desioem ov: . F. AMDREWS

5) See drawing M3 and M4 for mounting positions of I.D. tags. Bottom "'“"""’ﬂ:"‘“’“’ PREFIRED Bt J.;.::Tmﬂ REVIEWED Bt ﬂ-f;mﬂhﬂltfm o
Identification Tag Details Anchor Bolt Detail N b [E%ﬁgﬁ” i
L S S AR J
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PROJECT ID. MO. SHEET WO.

Note: U-2581BA 8ig.M3
1.0psning in pole base plate shall be squal
to pole base inside diameter minus 3)s” —_
but shall not be less than 8}6".
¢ A
\ =
i B2 Jaop
Pole Cap Opening for ©
Conduits Baze Plate Opening -
i Sea Note No.1 ¥ )
| = ) | ‘ QO
™ . : b I
\ r : Backing Ring o
‘x1 A a ° L
" 270- -90 —-- &
Galvanized threaded plug ‘ C
{Typ. for all couplings) o ==
] g Anchor Bolt Holes - = U
114" Win. (Typ.) _=
Bolt Circle "B.C.”" m
La—al
2 Cable Clamps designed for TV—v7 I
}far:l.alilil.ills 'FtttaGEnggthhgiuhts
rom 1'- 0 5- elow
Quter pole wall — ﬁ the top of the pole. V)
'IF. Section B-B —
Pole Base Plate Details (@)
Cable Entrances at Top of Pole 8 and 12 Bolt Pattern -Id-’
—n= =— T = Wall Thickness C
Shatt I.D. Tag —\
Silicone Caulking -Q- (See drawing M2 for details) o
N [ ] Full Pan. A i o mum
5 . . Wald -Ia
i Backing Ring %" Mmax. Tgminal Gﬂl'lpal‘tﬂ_'lﬁnt . P
2" Half cnupli“ﬂ - 1 Nl . {EEE dI‘HWJ.I'Ig M2 for dE'l:HllB] o U
with Internal Threads F G Hook @ 45 {Typ.) B N ® =
1 o L
. = L -
o FRLERZE v ¥ _1%;
Wu ¥ ala ala ¥
T ’K Base Plate (Typ-) B LL.
Y
' Anchor Bolt
1" Half Couplihg with i | . - -
Internal Threads u%u “m;]l (See also drawing M2 Tor details)
I
_ Opening for (Typ.)
Section A-A Conduits
Section G-C Monotube Strain Pole
_ _ _ (Pole Attachment to Base Plate)
Radial Orientation for Factory Installed i
) Full-Penetration
Accessories at Top of Pole Groove Weld Detail SEAL

Typical Fabrication Details
For
Strain Poles

mavpstE:  OCTOHER 2017 |oestosmom: K. G DURIGON

PREFARED B N. BITTING REvIEWD B D.C. SARKAR
REVIS [ORS INIT, DATE T Lesutped by
E’E {;‘L.L-Lg[;, L. Sartar 10/11/2017

| IR TR CATE
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FROMECT 1. N

Notea: . _ U-2581BA
1. Opening in pole base plate shall be equal

to pole base inside diameter minus 3}%" but
shall not be less than 8ls".

Ses Slip Fit Joint Detail

¢ 54" Dia. Thru Bolt

(See Slip F1t Joint Detall) n—
i Hand Halae
0° with cover
i
]
!

X,

Opening for
Conduits

Base Plate Opening
See Note No.1

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

Arm I.D.Tag mounting

location (See drawing M2
Backing Ring ( ting N2)
O
-90 - ¢
See drawing M5 for Mast Arm

i lon details
Telescopic Arm connect
Anchor Bolt Hole (Outboard Section) Mast Arm

Inboard Section)
1.5 times diameter of outboar on ©
or 2'-0" Min. whichaver is ;rasaagat#nn

116" Win.(Typ.)

Bolt Circle "B.C." J‘

Section A-A

Shatt I.D.Tag
mounting location
{(See drawing M2)

Pole Base Plate Details

34" Factory Drilled Hole in Qutboard Tube.
Field Drill Inboard Tube.

3 . .
94" Galvanized Thru Bolt with Terminal Compartment

Details — Mast Arm Poles

Backing Ring
Max.

ol l—T = Wall Thickness (2) Hex. Locknuts Each. (See drawing N2)
5ili Caulki . i} . i
ticone Cautking Y 1t pen. Slip Fit Joint Detail for Mast Arm
-

-,
r]i Base Flate
| | 1 -"". D
"_a T T | = TTT 180 —-
1112 Hin.: i} |
Opening for (Typ.)
Gonduits Terminal

Fabrication

Compartment Mast Arm Pole

Section B-B
{Pole Attachment to Base Plate)

Full-Penetration ok SEAL
Groove Weld Detail FlO% Typical Fabrication Details e,

For
Mast Arm Poles

Py patee  OCTOBER 2017 |Joesimen g1 K.G.DURIGON

PREFRED BY: N, BITTING |reviewmav:  [.C, BARKAR

I:l.l.u'lglul.'l.l .
Pl . Sartar 10/11/2017

OATE




W TEASUMITS Slgral 545 lgral Oeslgn Sact |lorEasterm™ Reglodd Sheets#20 1642019 S1g.M8 S+td. Commeetlon Fabrleot 1o Detal [s+ast Arm Paoles.dan

maralytt: o

11-0CT—201T 08:35

PRIMNECT I INO.

Welded Ring Stiffened Mast Arm Connection

U-2581BA
Al Top Ring Plate
¢ 7 -
Slde Gusset ,
Plate (Typ) Side Gusset Plate (Typ.) o
'3 * m—
: p= -
E== o t+t=—===Li==
i Flange __— 4" Diameter Hole for Wire Entrance |
! 1 Angle | into Pols, Deburrad or drumetted Y :
4_
k:‘; "~ ~—— 3" X 5" Hand Hole with cover min. -
= N S56e Note 5 R o
- Top =AU ™
p1 Vi Ring Plate \Bnttnm Ring Plate ~—Bottom Ring Plate
an View Mast Arm Att. Bottom View E
Plate Thickness
Side Qussaet Plate -
Flanga Plate L <
Thickness Noteas:
| 1. Provide a parmanent means of identification above the mast arm to
Backing Ring 1] . | | indicate proper attachment orlentation of the mast arm. _:;;
‘“ Side Elevation View 2. Designer will determine the size of all structural components,
plates, fasteners, and welds shown unless they are already specified. U
@ @ _— 4" Diagmeter Hole for Wire Entrance - Plgte Width—= Edge Distance
into Pole, Deburred or Grumetted -~ See Note 4 3. Fabricator is responsible for providing appropriate holes at
drainage points to drain galvanizing materials.
& /ﬁ‘“‘fx, @ !-—Bnlt SP'_'! See Note 1
ﬂ; id ~— High S h Bol T O ;$Lﬁxaaé;ﬁjf’ff_ 4. For minimum edge distance follow AISC Table J3.4 and J3.5. I
\ﬂb’ High Strength Bolt __ Backing Ring For nominal bolt hole size use Table J3.3.
@ Lot ] @ + hardened Tlat washer + 34" max )
(Typ.) A= +O Ol ' 5. Provide upper handhole as necessary when shaft extensions are reguired —
@ m| ¢ Mast Arm Wall s Rl . o ¢ mmm
T m o ¢ or luminaire arms or camera. For poles without luminaires/camera, U
@ @ '~ Full-Penetration o T O J O wiring can be done through the top of pole.
= o I
\&}\J/ ?Eg:"ge‘:ﬁg"ngfgf ~ @ 6. Allowable range of flange tilt angle will vary from 0° to as required. Q
| O O
l Bolt Hole o D
. . Diameter = Bolt Dia.+
Front Elevation View Edge Distanne—T ¢ (Typ.) 5
See Note 4 Section A-A C
: Mast Arm Attachment Plate _sz
e
Top Ring Plate a
T = Arm Wall Thickness — [ o
Silicone Caulking Full Pen. ¢ m—
- ' ‘ Weld -
AV 17 i Backing Ring _Q
34" Max. i:,
LL.

SEAL

7V ;

® 9 @ e
!

/o © ® 9

1 HHST Hr‘l'l'l e - N 3 . . s < ‘“nllun, .
i Attachment Plate Typical Fahrégﬂtlnn Details S,
v Jl’ﬁ""‘i"-‘: Pl Mast Arm Connection To Pole :
Typ.) Ry, g
':::::’\.____.z [ . By P ate:  OCTORER 2017 |oesteener:  §,F, ANDRENS
Section B-B mePwtD v N, BITTING |vieen o D.G. SARKAR
Back Elevation View Full-Penetration Groove Weld Detail , , e : o < -

OATE
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Pole Cap

1" Half Coupling
with Weathertight Plug

: - - ; 2" Weatherhead with Insulator
?g:eﬂgg;iingrﬁg?tatlnn Detail See Radial Orientation Detail

(Sea Drawing M3)

3-Bolt Clamp with “J” Hook

Pole Band

Messenger Cable

Gonduit w/elbow

Either 0.05" X 0.30 Aluminum
Ribbon or 0.061" Stainless
Steel Lashing Wire
Stainless Steel Electrical Interconnect Cable
See Note-1 Deadend Strandvise 1f-p*" Cable
Messenger Cable ; - 1" Weatherhead
(Span Wire) with Insulator
Alumimum Wrapping Tape =
or Stainless Stesl -
Lashing Wire
FEI "l!tf?l i o Y —
_— —~— Attachment of Cable to
Traffic Signal Cable X Intermediate Metal Pole
f——r—— ———
e S i ——
‘ Burndy Clamp (Typ.) B
Attach Ground Wire to Field Installed Terminal Compartment ——_ pol
Ground Lug on FPole {Typ) Hand Hole ] *ﬁfffffﬁffF— ole
#4 or #6 Awg Solid Bare Copper e
Grounding Gonductor (Typ.) Ground Lug L
#4 or ¥6 Awg Solid Bare ———__|
Span Wire Pole Clamp (Typ.) Copper Grounding Conductor
Concrets Fnundatinn——ahami .
I" ro VT T
DR R R R 2
= ¢L||L:'x;-¢'r~;- o
- oo vl
...= i|nl f H ima_-'" Min
\/O n....so ‘;? I O H k ‘ "
ry IIF

|
|
|
|
<] Nonmetallic
|
|
|
|
|

: 54" Dia Copper Clad —__([47_a"|" RNy o
_S'tr‘aln PO—lE Attachments Steel Grounding Electrode 1-071 . VAR
with an Irreversible
Compression Ground
connector. For reference
NOTE: rafer to section 1700-3
K and L for electrical

rounding and bondin
1. Strap all signal cables to the side of the pole with 34" stainless steel straps when the Eequipemgnts, See uuge 4.

distance between the spanwire attachment clamp and the weatherheads exceeds 3'-0". Metal Pole Groundina Detail For
2. Provide minimum two spanwire pole clamps per pole. Strain Pole and Mast Arm T

Fabrication Details — Strain Pole AHachments

3. It is prohibited to attach two span wires at one pols clamp. SEAL
4. For general requirements refer to NCDOT Standard Specifications for Roadway and Structures, Typical Fabrication Details S R
January 2018. | For ﬁ ‘#“%ga
Strain Pole Attachments £ %
P At CCTORER 2017 [oesioeoer:  G.F.ANDREWS -{%m.ﬂﬁ &
T0 dLdrataiiekf FeyQorna NG 235 Nogroagrneys N, BITTINGE  [reviceeneee DL G. SARKAR m"m““
SCALE REYIGIONS INIT. WIE & o nrenknedne
0 S O A ( 13 ELHA f G arbar 10/11/2017
—— N N N T RGRATE BATE
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PROJECT ID. MO.

| Concrete Foundation i

¢ Foundation Identification Teg ¢ Foundation
| elow Washer :

' (See Detail-A)

|
Heavy Hex Nut ¢ Foundation U-2581BA

wlth Flat Washer

Finished Ground Level

’

Concrete Shaft Elevation 3. For gtar.ldar'd foundations, see sheet Sig. W8 for =N AN
ﬁﬁf-ii%:tJi"iﬁﬁ?ﬁéﬁﬁ"ﬁ;"ﬁ?‘fﬂ-"%E*fé’éﬂﬁ‘:%a“%na 7 ) OO FOUADATION ID TAG

installation of electrical conduit entering into : e ™ .
the cags. ) ' N SI‘EML IH‘.“EHTW Iﬂ..

INSTALLATION DATE: mfyy [

43

arg reforenced In thls provisian. Rafer to the

\ Top and Bottom {Typ.)
8 (Typ. ) 2-1 nﬂugmf:al_ll;ic\
il onduits for 4.2" Nonmetallic 1" (Typ.)
Electrical Service Conduit (Stub and Anchor Bolt ¥P-
Electroge Gonduorol cap unused conduit Projection { }
- G 1]  Tor future use) B"IH not Height) | TCEH LTI 17 Chamfer :Tﬂ’-l
Y I G 1 1k | o a2 et H Sieomeeky "
4 (Y N . il : - — 3" {Typ.)
NSNS 77 877N - N VLSS e * o '1
e deepedriedey - Typical i ! %
'*"I“-":"&'Ju'b"i"l'-' \\—\l‘ira Wesh I Ground Slope - h-""""---.. 8 1 :
o & | -dodimiopil 3| (See Note 10) ¥-07(Min.) & Anchor Bolts (Typ.) O
| 2 q. '
& ‘-’“E '1'1““:“:“1“'1“;""\\_ r Heavy Hex Nut »
= L L T N A V1 Barsg — Y T /with Flat Washer e
M I R A R P Top and Bottom (Typ.)
o °B  [rirateiieny REINFORCING STEEL TABLE o el o bt O
:_l ?—i-"-i-e--i--q:---i----i--i-- ¢ Bars F FOR Hﬁﬁeﬁnblm%ﬁp;fﬂ SHAFT ' (Same as Base Plate Template) -c
—Ii e sl L CEEE-S ¥ -L-
=} R : o Cone | g
= P00 ! . Yoluma MIN.
3 & Aekutde-ioh —& - Shaft Dia. | (3, yde) [Nama| " | S | Trpe ) Length o
c AL - A : —
5 A : oo | 265 x LIV 8 [STR] %
o -1--:----:--*-1-.;---:--% - - c E #4 GIH--lE 'E m
L= 11 TR 1" 1
2 Ele e ! % Sea Note No. 2
= AR - U - % See Note No. 3 |
L " "I I " n " u . . .
S| &l AR Typical Foundation Conduit Details Typical Foundation Anchor Bolt Details
HE SERLINESEY 5. R (Reinforcing Cage Not Shown for Glarity) 2
Th L1 (AT | [ | —
- di.d 4 Ly General Notes: ® m—
- |_:_ '...!.- . |_:_|"
S AN 1. If actual subsurface conditions differ significantly a
o o0 oaboa e from boring data contact the Engineer befTore .y
-i-ui-:- TN K excavating or placing concreta. Face of Shaft 4.2" and 2-1" _ m
: s L 2. Circular tie r'einfnr'::ing rings may be vertically at Base Plate | Nonmetallic Conduit Washer Bnﬁng?-;a Opening D
' i adjusted by +/-3" at a depth betwean 2'-0" and 3 34"Dia. '
R J - 4_‘ ” 3'-0" to facllitate the installation of slectrical
3"Clear (Typ.}) =3 Cover (Typ.) conduit entering in the cage.
2
mj
J
-
e
=

NCDOT Resources/Specifications page located on
the Connect NCDOT websita.

¢
4, Provida 2" to 5" foundation projection above [ )] N ' f
¢ Bar V1 Bars ground level depending on the ground slope. o & s L. DEPTH/DIA. . LiD - F”_-._Fr- {
N : GRADE OF CONG.: T psi,
are based on non-sloping level ground surfaces o BN - - M
with alope ratios of A:1 (H:V) ar flatter. If il F REINFORCING RARS:
| actual ground line slopes are steeper contact the - - ' R
Engineer before excavating or placing concrete. N - [ VERTICAL, #/SIZE _{
6. Construct Toundations in accordance with NCDOT W | A U-BARS, #ISIZE [ .
Standard Proviaiona SP0S ROO5- Foundatiens and i Y GRADE OF AEINF. BAR: fy .
Anchor Rod Assemblies Tor Metal Poles. All ' - ' ‘ I
applicable 2018 NCDOT Standard Specifications N - .
o D - .

i ] Identification
. https:/fconnect.ncdot.gov/resources/Specifications
Section A-A and Special Provisions.aspx Tag
Clamp or Tie B "
7. Use air entrained AA concrete mix with a compression Securimg
strangth of f'c=4500 psl.(min.) efter 28 days. wire Mezh

Concrete Foundation

i
8. Usa ASTM AB15 grade 60 dafarwmed bara for _
all reinforcing stesl. Maintain at least 3" cover D = Diameter — - ]
on all reinforcenent. L = Length/Depth Tdentification Tag Details
mm Month
8. Locate the Identification Tag on the top of the yy = Year
1'-" base plate, directly above the sonduit's antry
Min. Lap point. . SEAL
Py g Construction Detaills
10. Provida two laxars of gelvanized welded 23 7 For wh CAR {:r
pauge (0.25) 8" wide 4 mesh wire around pipes . .
undar the base plate and secure it with ties if : : Foundations
1 nacessary. K.
ks : pesiewn bv: G, B.COBDELL

11. Preferred location for the I.D. Tag 1s &3 shown in — T T T S
Detail-A; directly above the conduit entering the ) €. SR
. M. —
Typical "C” Bar Detail rounsagien e o T BT - s £ Surtas to/11/2017

R T T DATE
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PROJECT ID. Na.

SOIL CONDITION ‘ Sig. M8
STANDARD STANDARD FOUNDATIONS Reinforcement

STRAIN POLES 48" Diameter Drillad Pier Length {L) — Feet
Reactions gt the Pole Base Longitudinol Stirrups
: ' Bar Size | Quantity | Bor Size | Spacing
Aol | Shear | Mom (# (oa.) (#) fin)
(kip) | (kin} g
\}l L 8 12 4 12 General Notes: i
I o
N | g 8 14 4 12 1. Values shown in the "Reactions at the Pole Base” K,
D1H column represent the minimum acceptable capacity -
zIlT 8 14 4 19 allowad for design using & design CSR of 1.00. O
0 2. Use chairs and spacers to maintain proper clearance. (J
E H 8 16 4 B 3. For foundation, always use air-entrain concrete mix. —
A O
1 Vv 1 4 . .
Y 8 ¢ S Foundation Selection: e
L 8 12 4 12 1. Perform a standard penetration test at each proposed —
I foundation site to dstermine "N" value. <
G 8 12 4 12 2. Select the appropriate wind zone from M 1 drawing. |
H 3. Select the soil type (Clay or Sand) that best -
T 8 12 4 12 describes the soil characteristics. _9
H 4. Get the appropriate standard pole case number from the i
E 8 16 4 6 plans or from the Engineer. O
A 5. Select the appropriate column under "Standard Foundations” O
3 8 16 4 6 based on soil type and "N" value. Select the appropriate row -
based on the pole load case. -
L 8 12 4 12 6. The foundation depth is the value shown in the O
I "Standard Foundations” category where the column L
G 8 12 4 12 and the row intersect.
H 7. Use Construction Procedures and Design Methods prescribed ()]
T 8 12 4 12 by FHWA-NHI-10-018 for Reference Drilled Shafts. —0
L 8 16 4 6 Q-
A
v 8 16 4 6 =
X O
-
?r % 8 12 4 12 E;;
H G 8 12 4 12
H g,
2| T 8 12 4 12 L
0 I+ O
E E 8 16 4 6 'g
A
v 8 16 4 B O
4 | v .
vir L 8 12 4 12 L
N I
D ﬁ 8 12 4 12
5 T 8 12 4 12
SEAL
N H o TP Standard Strain Pole
E| E 8 16 4 6 4 Foundation for All
A S0il Conditions
5| V 8 16 4 6
Y MMOOE OCTOBEA 2017 |WSines®m C.B. CDBDELL

PREPARED T N, BITTING EvEim [
IR

" - - : ) ] - W Loty -:: Tadar 10/11/2017
48" Dia. Foundations Concrete Volume (cubic yards) = (0.465) x Drilled Pier Length T s
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INSTALL 8.5 DB GAIN YAGI ANTENNA
HORIZONTALLY POLARIZED

ATTACH ANTENNA 12" ABOVE
SIGNAL CABLE WEATHERHEAD

INSTALL 8.5 DB GAIN YAGI ANTENNA

38656.04

HORIZONTALLY POLARIZED
ATTACH ANTENNA 12" ABOVE )
SIGNAL CABLE WEATHERHEAD S
©
N g
a P
I L0
| ®s5
INSTALL 900MHZ ETHERNET RADIO‘ °
INSTALL CELLULAR MODEM \v | k @
() /J ~
O
INSTALL 900MHZ ETHERNET RADIO §§’ Lgés/p y \\\E]__sp: -
__:______// \§§§t=====2__
o | EE . === 7-1708 US 70 (Burlington Road)
()] == ——m e e — — — — — — — ___ ____
J s 554,/\//////”49’// 0 [ f / ————
- _ \\\ - & Osp === s 70 (Bur‘lington Rod ///,,;;';’;5’:’::::5;;;:/ DSP\\\\ \ \ Qsp
_— MIQse! MY == U S boohN KK
—_———_ ____ B //////////—/:;/‘ . \\ \\
- _ UsS 70 (Burlin === \ \ N\ N
T —— gton Road == \ =~
\:==:=:==% 44/‘ \ \ =
Osp /O sp 0N -
) / h\)bé\’\)\\\
/ O // @%?: x~
VARV B O
AN LEGEND
i /// IS
A ]
oy |||| |||| DOUBLE ANTENNA FOR REPEATOR OPERATION
H-\+ SINGLE ANTENNA
N
U< EXISTING CONTROLLER AND CABINET
NEW CONTROLLER AND CABINET
FW EXISTING MASTER CONTROLLER AND CABINET
LV 2
SIGNAL INVENTORY NUMBER
O NEW METAL POLE W/MAST ARM
— 0 EXISTING METAL POLE W/MAST ARM
NOTES FOR WIRELESS COMMUNICATIONS: O NEW METAL POLE
1. INSTALL COAXIAL CABLE: 0 EXISTING  METAL POLE
A. ON WOOD POLES, REQUIRING A NEW RIGID GALVANIZED STEEL RISER, INSTALL A 2” RISER WITH WEATHERHEAD
AND ROUTE THE COAXIAL CABLE TO THE ANTENNA. SP SIGNAL POLE o
B. ON METAL POLES WITH MAST ARMS, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE MAST ARM; v“o"
FIELD DRILL A 12" HOLE UP THROUGH THE BOTTOM OF MAST ARM FOR INSTALLATION OF THE COAXIAL CABLE TO THE ANTENNA. | | eceemeeeeae—— EXISTING CONDUIT ~—
C. ON METAL STRAIN POLES, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE WEATHERHEAD 1
AND ROUTE THE COAXIAL CABLE TO THE ANTENNA. [ ] NEW JUNCTION BOX Coc car
VHB Engi i NC, P.C. (C-3705)
D. BETWEEN THE POINT OF EXITING THE RISER, METAL POLE OR MAST ARM AND THE ANTENNA, SECURE THE COAXIAL CABLE EXISTING JUNCTION BOX 940 Main Campus Drive, Suite 500
TO THE STRUCTURE USING 3/4” STAINLESS STEEL STRAPS EVERY 12”. - e 850508
2. IF AN EXISTING 2” SPARE RIGID GALVANIZED STEEL RISER IS AVAILABLE, INSTALL THE COAXIAL CABLE IN THE SPARE RISER o CUMENT NOT CONSDERED
AND SEAL RISER WITH HEAT SHRINK TUBING RETROFIT KIT. Wireless Communication Plan siohINAL UNLESS ALL
3. INSTALL WIRELESS ANTENNA ON POLE WITH RF WARNING SIGN. Prepared for e Offices of: SEAL
(NOTE: RF WARNING SIGN NOT REQUIRED WHEN ANTENNA IS INSTALLED ON AN NCDOT-OWNED POLE.) , e,
US 70 (Burlington Rd) SN0,
4. MAINTAIN PROPER CLEARANCE FROM ALL UTILITIES PER THE NATIONAL ELECTRICAL SAFETY CODE. ST
=7 17z
5. INSTALL WIRELESS RADIO MODEM WITH EXTERIOR DISCONNECT SWITCH LOCATED ON CABINET. Division 7 Suiltord County Sreenshors SR
(NOTE: RF ANTENNA DISCONNECT SWITCH AND DECAL ARE NOT REQUIRED WHEN THE ANTENNA IS INSTALLED ON AN NCDOT-OWNED POLE.) o owEsSeptenber 2018 [wviees s W, Stygles ;.,_..%@_,
6. REFERENCE "WIRELESS RADIO ANTENNA TYPICAL DETAILS.” 750 N.Greentield Phwy.Garner.NC_ 27529 PREPARED BY: J. Ma REVIEWED B: Df:;u/gﬁ,n?m_xm?&\\*
/ \ SCALE REVISIONS INIT. DATE Jiow\, . ’/W\\‘
O 1 OO ................................................................................ ')OU/\J 9/9/2019
N ﬁ -------------------------------------------------------------------------------- SIONATURE " DaTE
1100 b
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METAL POLE — BOND # 6 AWG SOLID BARE COPPER WIRE TO ANTENNA SUPPORT USING LISTED PIPE CLAMP. BOND OTHER
END OF # 6 AWG SOLID BARE COPPER WIRE TO THE POLE OR EXISTING SYSTEM GROUND USING A METHOD APPROVED
BY THE ENGINEER. BOND SHIELD OF COAXIAL CABLE WITH AN APPROVED GROUNDING SYSTEM (USING #6 AWG
STRANDED COPPER WIRE) BONDED TO THE POLE BY A METHOD APPROVED BY THE ENGINEER. WEATHERPROOF THE
CONNECTION ONCE THE GROUNDING SYSTEM IS INSTALLED. ENSURE “SYSTEM GROUND" IS IN PLACE.

U-2581BA SCP 2
[
POLE GROUND —
I
ANTENNA AND COAXIAL CABLE CONNECTION SCHEMATIC
NEUTRAL
ATTACHMENT POINT _
\ -
ﬁb\\ LLLLy., rcTioNaL ANTENNA
A - OMNI DIRECTIONAL OR I (YAGI)
ANTENNA -
am - T
IS o S
SEE NOTES 3 & 4 STANDARD N-TYPE MALE CONNECTOR
40" MIN. - J
COAXIAL CABLE
40" MIN. POLE h\
MOUNTED STANDARD N-TYPE MALE CONNECTOR
SIGN STANDARD N-TYPE FEMALE CONNECTOR
[ =} - MOUNT AND GROUND TO CABINET RAIL
1y Y I ] RN : LIGHTNING ARRESTOR
A (" caumon: ) F VORANG ] STANDARD N-TYPE FEMALE CONNECTOR
[© o] RF ANTENNA DISCONNECT
H IF_WORKING SO CANET] STANDARD N-TYPE MALE CONNECTOR
- WITHN 2 FT )
o N _ RADIO FREQUENCY
YAGI ANTENNA - | [ Bl SIGNAL JUMPER \
. |<  SIGNAL CABINET - e
0O v?‘ RS.239 DATA RP TNC-MALE CONNECTOR
SEE NOTE 2 ALUMINUM E INTERFACE
- WRAPPING _— [ 1 RP TNC-FEMALE CONNECTOR
TAPE -
COAXIAL CONNECTOR x' I S ) S RADIO MODEM
E' — L1 o INSERT A T
— B C{m > 1111
N \'% A= DOUBLE POLE
/ - N <
o _
SEE NOTE 1 j\ Vv DISCONNECT SWITCH
A 1-2” RISER FOR COAXIAL CABLE AND OUTLET BOX
COAXIAL CABLE < 20" (TYP) > A \ (WEATHERPROOF) @/—CONTROLLER RECEPTACLE
s 1Y WITH LOCKOUT TAG. IN CABINET
DRIP LOOP E: BOCI)\ILIJDTLE}NII'BTSQ TA(\)ND - | (1-1) (CONTRACTOR TO
- ~|= - : PROVIDE POWER
Z
HEAT SHRINK TUBING < //; CABINET GROUND  BUS. STRIP IF NECESSARY)
POLE MOUNT i ) |
/S‘w///QD\ y EQUIPMENT CABINET — || | il DECAL AC POWER ADAPTER
- RF ANTENNA
- 4 1 DISCONNECT SWITCH |
JOINT USE BOND # 6 AWG BARE COPPER WIRE AND OUTLET BOX |  [waewl
INSERT A COMMUNICATION CABLE "POLE GROUND” TO RISER USING (WEATHERPROOF) | s )] DECAL
A LISTED PIPE CLAMP WITH LOCKOUT TAG~__ 7| :
T NJ <« BASE MOUNT
a | = EQUIPMENT CABINET
|| [ Ly
NOTES N Nt j% | 4
' WOOD POLE — BOND # 6 AWG SOLID BARE COPPER WIRE TO ANTENNA SUPPORT USING LISTED PIPE CLAMP. BOND OTHER N | i
END OF # 6 AWG SOLID BARE COPPER WIRE TO THE POLE GROUND USING A SPLIT BOLT CONNECTOR. BOND SHIELD OF o . !
COAXIAL CABLE WITH AN APPROVED GROUNDING SYSTEM (USING #6 AWG STRANDED COPPER WIRE) BONDED TO THE POLE . N
GROUND. WEATHERPROOF THE CONNECTION ONCE THE GROUNDING SYSTEM IS INSTALLED. ENSURE “POLE GROUND” IS IN PLACE. ——|| | 3l
|

N ::\T ____________________________________ _/::// \J‘ ' I
2 '\’ 1t,

VHB Engineering NC, P.C. (C-3705)
940 Main Campus Drive, Suite 500
Raleigh, NC 27606
P: 919-829-0328

2. YAGI ANTENNA SHOWN IN VERTICAL POLARIZATION POSITION FOR CLARIFICATION. TYPICALLY INSTALL ANTENNA
IN HORIZONTAL POLARIZATION POSITION.

|
|
|
|
|
|
|
METHODS LISTED BELOW: (ENSURE THAT THE MOUNTING METHOD DOES NOT DEGRADE THE ANTENNA'S —_———

3. TO CONSERVE VERTICAL SPACING ON THE POLE (JOINT-USE OR SIGNAL POLE) WITH REGARDS TO THE DOCUMENT NOT CONSIDERED
SURROUNDING UTILITIES, INSTALL THE ANTENNA MOUNTING HARDWARE USING ONE OF THE TWO Signal Communication SIGNATURES GOMPLETED
SIGNAL INTEGRITY) US 70 (Burlington Rd) . SEAL

A) ROTATE THE VERTICAL SUPPORT ARM 90 DEGREES SUCH THAT THE ANTENNA IS AT THE SAME rrepres T T ees ef Wireless Radio Antenna %\\xgiﬁw/
HEIGHT AS THE HORIZONTAL SUPPORT ARM. Typical Details §§:,.-21<«®‘ %"-.f;é
B) ELIMINATE THE VERTICAL SUPPORT ARM AND MOUNT THE ANTENNA TO THE HORIZONTAL SUPPORT ARM. Division 7 Guilford County Greensbore] = 035168
C) ANTENNA, ANTENNA SUPPORT ARM, AND SIGN TO MAINTAIN A 40” SEPARATION FROM NEUTRAL /POWER PLAN OATE:  September 2019 |Reviewosr: M. Stygles B (;"~-.€“_A./.G|N§.§~"°
AND 12" FROM OTHER UTILITIES. PREPARED BY: J. Ma REVIENED B LTINS
REVISIONS INIT. DATE @lm%m mll\‘\\g/g/2019
4. INSTALL AN END CAP TO SEAL THE EXPOSED END OF THE MOUNTING PIPE. 750 N.Grosnield Phwy.GormerNG ZTZ9 . o..viiiiiisen
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l::) IEEE (::;“ \kI-- I <::> I-- IEEE I\/' (::> |~‘, I\\l I IEEE l::> :EE;; :[: (:Ei I\\l U-2581BA SCP 3
TYPE: DECAL COPY COLOR:  Black PROJECT ID: DIV:INTELLIGENT TRANSPORTATION SYSTEM TYPE: D COPY COLOR:  Black PROJECT ID: DIV: INTELLIGENT TRANSPORTATION SYSTEMS
QUANTITY: SYMBOL X Y WID | HT 2’ -9° QUANTITY: SYMBOL X Y WID | HT
s =]
SIGN WIDTH: 0'-9” | | SIGN WIDTH: 0'-9" BAR 0.2|8.2| 8.6 1.0
HEIGHT: 0'-6" T / X HEIGHT: 1'-0" , 0'-9" ,
[ 1
TOTAL AREA: 0.4 Sq.Ft. \ 1" TOTAL AREA: 0.8 Sq.Ft. — - — -
q / . q Va N\ “0,',75”
BORDER TYPE: FL:).ISH R F A N T E N N A e NOTE: BORDER TYPE: FLUSH CAUT'ON __(1) g 3 77
RECESS: " RECESS: 0" 40. :
WIDTH: 0.25" 7 5 THIS WIDTH: 0.2" RF ANTENNA | i<
: = ° RADII: 1" 1" =0.1"
QO L
NO. Z BARS: MAT'L: 0.063" (1.6 mm) ALUMINUM 5 D I S C O N N E CT 1"C S IGN NO. Z BARS: MAT'L: 0.063" (1.6 mm) ALUMINUM _ | 10.2" IF WORKING __; g
LENGTH: = LENGTH: < T.n
2.5 SHALL = WITHIN 2 FT | irc
10.5"
USE NOTES: 2, 4 _ . 1" C USE NOTES: 2,4 . . DISCONNECT 11 g on
1.Legend and border shall be direct applied 1. Legend and border shall be direct applied T0.5"
Type III reflective sheeting. Type III reflective sheeting. AT TRAFFIC 1y e
2.Legend and border shall be direct applied & J 1" PRODUCED 2. Legend and border shall be direct applied +0.5"
non-reflective sheeting. i non-reflective sheeting. nak Tyn
3.Shields shall be Type III reflective o | | | | 3. Shields shall be Type III reflective 1 C_ QIGNAL CABINET// q1ce .
sheeting on 0.032" (0.8mm) aluminum and demountable. ®< qu|~ 7 o w®~ ($| AS sheeting on 0.032"” (0.8mm) aluminum and demountable. 1y 0.87] 10.757
4. Background shall be Type III reflective sheeting. ° ° . 4. Background shall be Type III reflective sheeting. BORDER 0”2” 5 6" 0”2”
5. Background shall be Type I reflective sheeting. BORDER A 5. Background shall be Type I reflective sheeting. R=1" ’ ) '
6.Center arrow(s) vertically on sign. _ ; 6.Center arrow(s) vertically on sign. TH=0.2"
7. EOttOE Pznii ts)ha:l-]_- betyellgv_" ;ygi II:EI Sheet-ﬂg't- R=1 D E CAL 7.Bottom panel shall be yellow Type III sheeting.
egena sha € direct applie ack non-reflective ~ " Legend shall be direct applied black non-reflective
sheeting. Yellow panel is: TH=0.25 shgeting. Yellow panelpJP.s: 0.60 SPACING FACTOR
LETTER POSITIONS LETTER POSITIONS
: Series/Size . Series/Size
Letter spacings are to start of next letter Text Length Letter spacings are to start of next letter Text Length
R F A N T E N N A C1 c A T I N c
0.9 (0.8 (0.5 | 1 |0.8 |0.7 |0.7 |0.7 |0.8 |[0.7 |0.6 |0.9 7.2 23] 0.6 0.7 0.6 0.6 0.3 l0.7 0.7 lo.1 2.3 4.4
1.2 (0.8 |0.3 |0.7 |0.7 |0.8 |0.8 (0.8 |0.7 |0.7 | 0.5 |1.2 6.7 1.2 0.7 lo.5 0.7 lo.6 lo.6 lo.6 lo.7 lo.6 |o.6 | 1.2 6.7
s w I T c H c1 I F W 0 K I N G c
2.6 |0.7 |0.9 |0.3 0.7 |0.7 |0.5 |2.6 3.9 1.4 [ 0.3 | 0.5 0.8 |0.7 |0.7 |0.6 | 0.3 0.7 0.5 | 1.4 6.1
W I H I 2 F T c
1.1 | 0.8 0.2 |0.6 |0.7 |0.3 |0.5 | 1 0.5 | 1 0.6 | 0.5 | 1.1 6.8
D I c 0 N E c T
1.5 | 0.7 | 0.3 |0.6 0.6 |0.7 |0.7 | 0.7 |0.6 | 0.6 |0.5 | 1.5
A T T R A F F I c (v
1.4 [ 0.7 | 0.5 0.6 |0.6 (0.7 |0.6 (0.6 | 0.3 |0.5|1.4 6.2
S I N A c |A B I N E T c
0.5 | 0.7 |0.3 |0.7 |0.6 |0.7 |0.5 |0.4 |0.6 |0.7 | 0.7 [0.3 | 0.7 | 0.6 | 0.5 | 0.5 7.9
Spacing Factor is 1 unless specified otherwise NORTH CAROLINA D.O.T. SIGN DETAIL
Spacing Factor is 1 unless specified otherwise
'
o
v,",'
~a

Signal Communication

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

Raleigh, NC 27606
P: 919-829-0328

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

Prepared for the Offices of:

750 N.Greenfleld Pkwy,Garner,NC 27529

US 70 (Burlington Rd)

Typical Details

Wireless Radio Antenna

Division 7 Guilford County Greenshoro
PLAN DATE:  September 2019 |REVIEWED BY: M. Stygles
PREPARED BY: J. Ma REVIEWED BY:
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