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Sig. 1.0 Project Title Sheet Contacts: DIVISION
Sig. 2.0-2.4 11-1453 US 321 (Hickory Boulevard) SB at U-Turn North of SR 1108 (Mission-Lower Cedar Valley Road) . . . . .
Sig. 3.0-5.4 11-0066 US 321 (Hickory Boulevard) NB at SR 1108 (Mission-Lower Cedar Valley Road) R. Nicholas Zinser, P.E. — Western Region Signals Engineer
Sig. 6.0-7.4 11-1452 US 321 (Hickory Boulevard) SB at SR 1108 (Mission-Lower Cedar Valley Road) . . . . .
Sig. 8.0-8.2 11-1454 US 321 (Hickory Boulevard) NB at U-Turn South of SR 1108 (Mission-Lower Cedar Valley Road) Keith M. Mlms, P.E. — State Slgnal Equlpment Englneer
Sig. MI-M9 N/A 2024 Standard Metal Pole Sheets . . . . .
SCP-1 Sig. Comm. Signal Communication Plans Gregory A. Green — Signal Communications Project Engineer
Q STV, Inc.
Contacts:
c , Trent M. Moody, P.E. — Sentior Associate Engineering Director
\_ ) K j\ Donald ]' Darity) P.E. - Senior Traffic Slgnal Manager )\ 750 N. Greenfield Parkway, Garner, NC 27529 ))
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DocuSign Envelope ID: BD226125-9B11-4021-8FC7-E9DADC96712E

PROJECT REFERENCE NO. SHEET NO.

U-4700 CC Sig. 2.0
DEFAULT PHASING
PHASE ALl Heads L.E.D. MAXTIME DETECTOR INSTALLATION CHART 2 Phase
SIGNAL F DETECTOR PROGRAMMING Fully Actuated with Alternate Phasing Operation
C cace |22 4 : US 321 Closed Loop System
— C a @ @ DISTANCE o _ = E o
SIZE FROM S| CALL | DELAY [EXTEND | |2 |2 |2 | S
21, 22 PIR]Y @12” @ 12" L00P (FT) |sTopgar| TURNS = [PHASE| TIME | TIME | x| o |3 |5|= NOTES
= = = =
B2 o7 1,72 [ @ @ (FT) 2| |z 1. Refer to "Roadway Standard Drawings NCDOT”
= dated January 2024 and ”“Standard
@ 2A 6X6 420 5 |X| 2 - = [ X[X[X]=]X Specifications for Roads and Structures”
21, 22
ALTERNATE PHASING DIAGRAM P 6 | 420 s Iyl 2 | - T 1 x dated January 2024.
71, 72 7A 6X40 0 2242 x| 7 |50 = Ixl<[x!|-|x 2. Do not program signal for late night
ALTERNATE PHASING . . . . flashing operation unless otherwise
TABLE OF OPERATION * Disable Delay during Alternate Phasing operation. directed by the Engineer.
3. Set all detector units to presence mode.
- » C PHASE 4. Locate new cabinet so as not to obstruct
SIGNAL E sight distance of vehicles furning right
0o 07 FACE g g A on red.
a 5. The Division Traffic Engineer will
51 27 T 2y determine the hours of use for each
; nhasing plan.
PHASING DIAGRAM DETECTION LEGEND P
e ®mm 6. Maximum tTimes shown in timing chart are
< ® DETECTED MOVEMENT for free—run operation only. Coordinated
< UNDETECTED MOVEMENT (OVERLAP) signal system tTiming values supersede
- — — UNSIGNALIZED MOVEMENT +these values.
< — —=>=  PEDESTRIAN MOVEMENT (. Pedestal mounted signal heads shall be

mounted a minimum of 8’ above the high
point of the roadway surface elevation.

8. Refer to Roadway and/or Pavement
Marking plans for stop bar

locations.
%
& 55 MPH +1% Grade \ US 321 (Hickory Boulevard)
5 | LEGEND
5 | PROPOSED EXISTING
- O—> Traffic Signal Head o>
é Metal Pole with Mast Arm #1 ‘%;)F MOdI{IedS§IQHG| fead Nﬁf
I Sta. 556+84 +/- -L- 'on
5 e g1' LT +/- ? Pedestrian Signal Head ?
o | O— Signal Pole with Guy o)
p , Q—‘ . . . .—‘
5 <, Signal Pole with Sidewalk Guy -
% MAXTIME TIMING CHART —C— Inductive Loop Detector L__':_7I__j
£ > Controller & Cabinet P
% FEATURE PHASE O Junction Box L
€ 2 / R 2-in Underground Conduit —-—-—-—-—
2 Walk * - - N/A Right of Way ~  ————-
B Ped Clear * - - —> Directional Arrow —
g Min Green 14 7 [OF—== Metal Pole with Mastarm O—
2 Passage * 6.0 2.0 — ) — Directional Drill N/A
2 Max 1 * 90 20 O Type 11 Signal Pedestal ®
o Yellow Change 5. 3.0 ® No Left Turn Sign (R3-2) ®
g Red Clear 1.0 4.4
; Added Initial * 1.5 -
g Maximum Initial * 46 -
* Ti Bef Reducti 15 DOCUMENT NOT CONSIDERED
v ime Before Reduction * - : FINAL UNLESS ALL
ks Time To Reduce * 30 New Installation SIGNATURES COMPLETED
o ime 1o Tedbee _ Prepared for the Offices of: . SEAL
% Minimum Gap 3.4 - US 321 (Hickory Boulevard) SB
: Advance Walk - - at U-Turn North of S,
z : : N %,-%ESS/O/I},“V 2
§ Non Lock Detector - X SR 1 1 08 (MlSS 10N ROad ) / § cg\ V( ":
; Vehicle Recall MIN RECALL - St\v SR 1108 (Lower Cedar Valley Road) s i W E
3 Dual Entry - - Division 11 Caldwell County Hudson| 3 g s §
0 . PLAN DATE: Sept 2023 REVIEWED BY:  D,J. Darity '9,,,00/@4""’1-‘\‘\-'1?:\\*\\\5
z * These values may be field adjusted. Do not adjust Min STV Engineers, Inc. 750 N.Greenfleld Pkwy,Garner,NC 27525| PREPARED BY: T, Grimm  |[Revieweo Bv:  T.M. Moody ll""é%.{i.?\m““
N,Z' Green and Extension times for phase 2 lower than what 900 West Trade St., Suite /15 \ SCALE REVISIONS INIT. DATE | Docusignedby:
S is shown. Min Green for all other phases should not Charlotte, NC 28202 0 40 Obl/\,aLA ). OM]L»I 10/18/2023
SOL be lower than 4 seconds (704) 372-1885 N — | SRR oATE
55 ' NC License Number F—0991 W_anl |
ofeo 17=40 SI1G. INVENTORY NO. [1-1453
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PROJECT REFERENCE NO. SHEET NO.
18 CHANNEL CONFLICT MONITOR NOTES U-4700 CC Sig. 2.1
OFF
PROGRAMMING DETAIL WDENABCEE
(remove jumpers and set switches as shown) - % 1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused
- vehicle load switches in the output file. The installer shall verify that signal heads
REMOVE DIODE JUMPERS 2-11,2-12, 57, 5:11, 512, ON—> flash in accordance with the signal plan. SIGNAL HEAD HOOK-UP CHART
- ' L W—RF2010  ——
_ LOAD AUX | AUX | AUX | AUX | AUX | AUX
S E \F/*V'BDJ(S)ASE-(':E » | 2.Program controller to start up in phase 2 Green No Walk. switcHNo| S1| S2/| S3 | S4 1 851 S6 | S7 | S8 | S9 | S10| 811512\ "54"1"S2"|'S3 | 'S4 | S5 | S6
. Z
R SEI 93 23 I O O T 2 00% '\%w% %v% M% N% A B |- GYENABLE 2 CHANNEL | 1 | 2 | 13| 3 | 4 | 14| 5 |6 15| 7|8 16| 9 |10|17]11]12]18
f ‘L% _'% \L% ;% _'% ‘L% ;% ;% F'% ‘—% ~® 0 <0 -0 0 -0 - M |— SF#1 POLARITY 'g 3. If this signal will be managed by an ATMS software, enable controller and detector NO.
L 0% N, L L U SR FNICERER o S SN S SR . N A :.:. e e J logging for all detectors used at this location. prase | 1 | 2 |20 3 | 4 |olglot7] 6 | 8 | 7 | 8 |pop| OL1|OL2 [sPare| OL3 | OL4 [sPare
N~ 1 1 1 1 1 1 1 1 1 ! ! ! ! ! ! ! PED PED PED PED
SO AP A® AP A A A A0 O AP NG NP g g g Ng N B | FYA COMPACT * * LI ¢
o Qf% t.% SE% t% S% “J% SI% Q% ﬁ% :% 2% m% oo% .\% @% m% q—% W | FYA19 < | 4. The cabinet and controller are part of the US 321 Closed Loop Signal System. Ll [ NU 21,22 NU | NU | NU | NU | 72 | NU | NU| 71 | NU | NU | NU | NU [ NU | 72°| 71 | NU
L LG LF 5B 5B 50 50 5O BB B8 B H® OO Db BB @ B , B FYAsio & .
O -
FEELECECELEELLIRLE s BRI — = |
x L@ 2@ 26 <& <6 < <& <& <& <6 <& <6 <& <6 <& & ~ E o one> " N
o® ~® ©® o O O = YELLOW 129
82 :r% g% :r% ;% gi% "\T% Qf% 'i?% f—r% ?% &.I “:. 9% op% o,o% N ccg% YELLOW DISABLE ‘£ W 1
5 ~® 0 -0 —0 O VO VO VO O VO VO O Ve Ve Ve WvwO W 0100 O 10 ) [ W g GREEN
W oE =X X 2F IX of nL of 0L v& of o & O oS o 1o 0110 020 = .:.:4 =
S S AP S S S TP T TP O < SO S <Od T Qg 90 N 490 0 3 0 Z 7 RED
L e 0 .0 .0 .-®.-0 o o o o o e“2°2 ©9 ©9 P9 5130040 i .:.: 5 9 ARROW A114/A101
O XY O ©F I¥ OF X X oX X v O N° «~ O 0140 050 = 6
2 Sﬁ% Eﬂ'% é% S'% ﬁ'% &E'% Z‘% E% E% E% E% :'% RO O E% ,?% 0’3% 0150 0 60 = .:.: ) EQUIPMENT INFORMATION YELLOW A115|A102
0® ~® ©® o® <® »® O 0160 070 8 ARROW
T% ‘T% T% ‘T% ‘T% T% N Q% ':% ‘«—3% ﬁ% S% Q% ﬁ% “:% 9% o?% 0170 080 ON —> Controller........cooeeviiiiiiiieee, 2070LX R A1161a103
TO O 0 T0 TO® —® TO 0@ 0@ 0@ 0@ 0O 0@ @ HO® v © 0180 090 -
v v v g v — g g W e Cabinet.......cccoooeeiiiii 332 w/ Aux ARROW
OE =X OF OF I¥ OF VF —F of ~E OF X <t OF X —X O M |10
‘\\ 6% o'% c':% 6% o'% é% o'% 6% g% g% g% g% g% g% g% g% g% FF " KK gof;wa:el\./.l ...... t ..................................... (;-Free MAXTIME EIERI’EOE\’/\IV 130 133 124
c T T T T T E T E e E e W 2 abinet Mount................cooo ase
(@)
f‘] COMPONENT SIDE W = Output File Positions.............cccceeune..... 18 With Aux. Output File W
b 9 Load Switches Used S2, 57, 510 -
REMOVE JUMPERS AS SHOWN .:l :]Ig ............................ ALJ,X S,4. ALJ,X 85 k
NOTES: W] 15— Phases Used.............cccccocoviiiiiinnnnnns 2,7 NU = Not Used
1. Card is provided with all diode jumpers in place. Removal of any jumper Overlap "1™ .., NOT USED * Denotes install load resistor. See load resistor installation detail this sheet.
allows its channels to run concurrently. N - DENOTES POSITION OVEHAD "2" e NOT USED * See pictorial of head wiring in detail this sheet.
2. Ensure jumpers SEL2-SELS and SEL9 are present on the monitor board. 8ver:ap 2 """"""""""""""""""""""" .
verlap "4" ...
3. Ensure that the Red Enable is active at all times during normal operation. Overlap "7" ... *
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 . _ _
controller. Ensure conflict monitor communicates with 2070. See overlap programming detail on sheet 2
INPUT FILE POSITION LAYOUT 4 SECTION FYA SIGNAL WIRING DETAIL
(front view) INPUT FILE CONNECTION & PROGRAMMING CHART (wire signal heads as shown)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 @ @
OL4 RED (A1QD) OL3 RED (A114)
S S S S S S S S S S S S FS DELAY
L 525 2 L L L L L L L L L L L LOOP INPUT | PIN| INPUT |[DETECTOR| CALL | DELAY |EXTEND ADDED
me Y| ¢ A | S o o e e e e e S e e oC LOOP NO.| TERMINAL [FILE POS.NO.| POINT | NO.  |PHASE | TIME | TiME |SXTEND|jNimiaL | CALL | DURINS oLa YELLOW (A1g2) @ 0Ls YELLOW (A1) @
ISOLATOR
" E E E E E E E E E E E E ST 2A TB2-5,6 2u 39 1 2 2 X X X
L P ¢ 2 P P P P P P P P P P P 2B TB2-7,8 12L 43 5 3 2 X X X
T B T T T T T T T T T T U = TB55.6 5 Ts | 19 Tw = 0 x . OL4 GREEN (A1@3————] OL3 GREEN (A116)
* For the detectors to work as shown on the signal plan, see the Vehicle Detector Setup Programming Detail
v v v v 37 v v o o v v v v v : AP PTTo J @7 GREEN (124) OL7 GREEN (133y——]
U 5 5 5 5 5 5 5 5 5 5 5 5 5 for Alternate Phasing on sheet 3.
FILE T T T T 7A T T T T T T T T T
"J" M v M Vi 7 5 o e 7 E 7 e c INPUT FILE POSITION LEGEND: J2L 71 70
L P P P P NOT P P P P P P P P P | ‘
T T T T USED T T T T T T T T T FILE J
Y Y Y Y Y Y Y Y Y Y Y Y Y SLOT 2
LOWER

EX.: 1A, 2A, ETC. = LOOP NO.'S

FS = FLASH SENSE
ST =STOP TIME

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown below)

ACCEPTABLE VALUES

VALUE (ohms) | WATTAGE
1.OK - 1.9K 25W (min)
20K - 3.0K [10W (min)

PHASE /7 YELLOW FIELD

TERMINAL

AC-

AC-

(123)

OL/ YELLOW FIELD
TERMINAL

(132)

THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN:
DESIGNED: Sept 2023
SEALED: 10/18/2023
REVISED:

11-1453

ELECTRICAL DETAIL SHEET 1 OF 3

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

ELECTRICAL AND PROGRAMMING
DETAILS FOR:

sty

STV Engineers, Inc.
900 West Trade St., Suite 715
Charlotte, NC 28202
(704) 372-1885
NC License Number F—0991

Prepared for the Offices of:

<00
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750 N.Greenfleld Pkwy,Garner,NC 27529

Division 11

US 321

(Hickory Boulevard) SB
at U-Turn North of

Caldwell County

SR 1108 (Mission Road)/
SR 1108 (Lower Cedar Valley Road)

Hudson

PLAN DATE: Sept 2023 REVIEWED BY:  D,J. Darity
PREPARED BY: R, L. Aristondo |Revieweosv:  T.M. Moody
REVISIONS INIT. DATE
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NOTE OL7 ASSIGNED

TO CHANNEL 5wl

OUTPUT CHANNEL CONFIGURATION

Front Panel

Main Menu >Controller >More>Channels>Channels Config

Web Interface

Home >Controller >Advanced 10>Channels>Channels Configuration

Channel Configuration

PROJECT REFERENCE NO. SHEET NO.

U-4700 CC Sig. 2.2

MAXTIME OVERLAP PROGRAMMING DETAIL

FOR DEFAULT PHASING

Front Panel

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

Web Interface

Home >Controller >Overlap Configuration >Overlaps

Overlap Plan 1

Overlap 3 4 7
Type FYA 4 -Section | FYA 4 - Section Normal
Included Phases 2 2 7
Modifier Phases - 7 -
Modifier Overlaps 7 - -
Trail Green 0 0 0
Trail Yellow 0.0 0.0 0.0
Trail Red 0.0 0.0 0.0

Channel Control Type Control Source Flash Yellow | Flash Red Flash Alt [MMU Channel
1 None 1 X X 1
2 Phase Vehicle 2 X 2
3 None 3 X X 3
4 Phase Vehicle 4 X 4
5 Overlap 7 X 5
6 None 6 X X 6
7 Phase Vehicle 7 X 7
8 None 8 X X 8
9 None 1 X X 9
10 None 2 X X 10
11 Overlap 3 X 11
12 Overlap 4 X 12
13 None 2 13
14 None 4 14
15 None 6 15
16 None 8 16
17 None 5 X X 17
18 None 6 X 18

MAXTIME OVERLAP PROGRAMMING DETAIL

FOR ALTERNATE PHASING

Front Panel

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

Web Interface

Home >Controller >Overlap Configuration >Overlaps

In the table view of the web interface, right click on
"Overlap" in the top left corner of the table. Copy the
entire contents of Overlap Plan 1. Paste Overlap Plan 1
into Overlap Plan 2. Modify Overlap Plan 2 as shown
below and save changes.

Overlap Plan 2

Overlap 3 4 7
Type FYA 4 -Section | FYA 4 - Section Normal
Included Phases . . 7 S
Modifier Phases - 7 -
Modifier Overlaps 7 - -
Trail Green 0 0 0
Trail Yellow 0.0 0.0 0.0
Trail Red 0.0 0.0 0.0

NOTICE INCLUDED PHASES

ON OL3 AND OL4

THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: 11-1453
DESIGNED: Sept 2023

SEALED: 10/18/2023

sty

STV Engineers, Inc.
900 West Trade St., Suite 715
Charlotte, NC 28202
(704) 372-1885
NC License Number F—0991

REVISED:
DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
ELECTRICAL DETAIL SHEET 2 OF 3 SIGNATURES COMPLETED
ELECTRICAL AND PROGRAMMING . SEAL
DETAILS FOR: US 321 (Hickory Boulevard) SB i,
- \‘\\\ ’\\(\,.--...OZ ’l”l
Prepared for the Offlces of: d t U T u rn NO r t h Of 3\\ @Q\QQESS/O/I///VV "2
SR 1108 (Mission Road)/ 8, F
SR 1108 (Lower Cedar Valley Road)| £ CTAE-
Division 11 Caldwell County Hudson '«,” @{’{G/NE%/?\-“& e‘:
PLAN DATE: Sept 2023 REVIEWED BY: D.J. Darity o, Qpypyreeeee %\/\ >
- ’1,4AD J. DP KY)
PREPARED BY: R.L. Aristondo |Reviewnsv:  T.M. Moody "
REVISIONS INIT. DATE DocuSigned by:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Dowald ). Dartty 10182023
750 N.Greenfleld Pkwy,Garner,NC 27529 | SOORAUORTA TABRE ; DATE

****************************************************************************** SIG. INVENTORY No. 11-1453
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MAXTIME DETECTOR PROGRAMMING DETAIL

FOR ALTERNATE PHASING LOOP 7A

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

Web Interface
Home >Controller >Detector Configuration >Vehicle Detectors

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

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

PLAN 2
Detector Call Phase Delay
TA 21 7 0

MAXTIME ALTERNATE PHASING ACTIVATION DETAIL

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

PROJECT REFERENCE NO. SHEET NO.

U-4700 CC Sig. 2.3

PHASING

OVERLAP PLAN

VEH DET PLAN

ACTIVE PLAN REQUIRED TO RUN DEFAULT PHASING

ACTIVE PLAN REQUIRED TO RUN ALTERNATE PHASING

ALTERNATE PHASING CHANGE SUMMARY

THE FOLLOWING IS A SUMMARY OF WHAT TAKES PLACE WHEN
OVERLAPS 3 AND 4, AND VEHICLE DETECTOR PLAN 2 ACTIVATE
TO CALL THE "ALTERNATE PHASING™":

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

VEH DET PLAN 2: Reduces delay time for phase 7
call on loop 7A to 0 seconds.

MAXTIME ALTERNATE PHASING PATTERN
PROGRAMMING DETAIL

Front Panel
Main Menu >Controller >Coordination >Patterns

Web Interface
Home >Controller >Coordination >Patterns

Pattern Parameters
Pattern Veh Det Plan | Overlap Plan
* 2 2

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

the Division and/or City Traffic Engineer.

THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: 11-1453
DESIGNED: Sept 2023

SEALED: 10/18/2023

REVISED:

ELECTRICAL DETAIL SHEET 3 OF 3

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

ELECTRICAL AND PROGRAMMING
DETAILS FOR:

sty

STV Engineers, Inc.
900 West Trade St., Suite 715
Charlotte, NC 28202
(704) 372-1885
NC License Number F—0991

Prepared for the Offices of:

<00

oy uo1t

750 N.Greenfleld Pkwy,Garner,NC 27529

US 321 (Hickory Boulevard)
at U-Turn North of
SR 1108 (Mission Road)/

SB

SR 1108 (Lower Cedar Valley Road)

Division 11 Caldwell County

Hudson

PLAN DATE: Sept 2023 REVIEWED BY:  D,J. Da

rity

PREPARED BY: R.L. Aristondo |REVIEWED BY: T.M. Moody

REVISIONS INIT.

DATE

SEAL
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Maximum

Design Loading for METAL POLE NO. 1

65’

25.6 fT.

40’

Street Name

[eeee]
-
[eeel]

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

See Notes
4 & 5

¢

mlm ool m
¥ ¥ YW
®

Hl=
See
Note

¢ See Note Td

21.07

H2

See
Note 8

See Note Te

High Point of Roadway Surface

Base line reference elev. =

Elevation View @ 270°

?

0.0’

?@gywk

¢ Foundation

PROJECT REFERENCE NO. | SHEET NO.
METAL POLE No. 1 )
SPECIAL NOTE U-4700 CC Sig. 2.4
The contractor is responsible for verifying
that the mast arm attachment height (HI)
willprovide The "Design Height” clearance
from The roadway before submitting findl MAST ARM LOADING SCHEDULE
shop qrawhwgs for OpprgvtherTfy , LOADING
elevation data below which was obtained SYMBOL DESCRIPTION AREA | SIZE | WEIGHT
by field measurement or from available )
project survey data. RIGID MOUNTED SIGNAL HEAD s or 252 W 4 LBS
_ 12"-4 SECTION-WITH BACKPLATE R N T
Elevation Data for Mast Arm
Attachment (H1) PEDESTRIAN SIGNAL HEAD o e [ 189 o e
WITH MOUNTING HARDWARE R N 72
Elevation Differences for: Pole 1 N/A f— 6.0 W
Baseline reference point at é%% 0.0 £+ 0.0 f+ RIGID MOUNTED 3.0 S.F. 36%VL T LBS
¢ Foundation @ ground level ) ) ) ) -
Flevation difference at STREET NAME 5SION 6.0 5.5 % " |36 L8s
High point of roadway surface +l.6 TT. 0.0 fT. RIGID MOUNTED 96.0"L
Elevation difference at
Edge of fravelway or face of curb N7 A 0.0 fT.
NOTES
DESIGN REFERENCE MATERIAL
Terminal ) ) ) ) ) )
Compartment 1. Design the traffic signal sfructure and foundation in accordance with:
@ 180° « The 6th Edition 2013 AASHTO “Standard Specifications for Structural Supports for Highway

Signs, Luminaires, and Traffic Signals,

The
the
The
The
The

including all of the latest interim revisions.
2024 NCDOT "Standard Specifications for Roads and Structures.” The latest addenda to
specifications can be found in the traffic signal project special provisions.

2024 NCDOT Roadway Standard Drawings.
traffic signal project plans and special provisions.
NCDOT “Metal Pole Standards” located at the following NCDOT website:

https://connect.ncdot.gov/resources/saftety/Pages/1TS-Design—-Resources. aspx

DESTGN REQUIREMENTS

8 BOLT BASE PLATE DETAIL

See Note ©

o
N
OV o]
—W@—f—o 1&%~@ﬁ
Mast Arm
+D‘irecﬂom
B.C: Plate width

4N

BASE PLATE TEMPLATE & ANCHOR BOLT

LOCK PLATE DETAIL
For 8 Bolt Base Plate

2.

10.

1.

Design the fraffic signal structure using the loading conditions shown in the elevation
views. These are anticipated worst case “design loads” and may not represent the actual
loads that will be applied at the time of the installation. The contractor should refer fo the

traffic signal plans for the actual

Design all signal supports using stress ratios that do not exceed 0.9.
The camber design for the mast arm deflection should provide an appearance of a low
pitched arch where the tip or the free end of the mast arm does not deflect below
horizontal when fully loaded.
A clamp—type bolted mast arm-to-pole connection may be used instead of the welded ring
stiffened box connection shown as long as the connection meets all of the design

requirements. This requires staggering the connections.

determine appropriate arm connection points.
Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

The mast arm attachment height (H1) shown is based on the following design assumptions:
d. Mast arm slope and deflection are not considered in determining the arm attachment

height as they are assumed to offset each other.

Signal heads are rigidly mounted and vertically centered on the mast arm.
The roadway clearance height for design is as shown in fthe elevation views.
The top of the pole base plate is 0.75 feet above the ground elevation.
Refer to the Elevation Data Chart for the elevation differences between the proposed

O O O T

foundation ground level and the high point of the roadway.
The pole manufacturer will determine the total height (H2) of each pole using the greater of

the following:

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

loads that will be applied at the time of the installation.

Use elevation data for each arm to

H1 plus 1/2 of the fotal height of the mast arm attachment assembly plus 1 fooft.
[ pole location adjustments are required, the contractor must gain approval from the
Engineer as this may affect the mast arm lengths and arm attachment heights. The
contractor may contact the Signal Design Section Senior Structural Engineer for
assistance at (919) 814-5000.
The confractor is responsible for verifying that the mast arm length shown

will allow proper positioning of the signal heads over the roadway.

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

NCDOT Wind Zone 4 (90 mph)

StV

STV Engineers, Inc.
900 West Trade St., Suite 715
Charlotte, NC 28202
(704) 372-1885
NC License Number F—0991

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

0 N/A
—
N/A
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T US 321 (Hickory Boulevard) SB e
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SR 1108 (Mission Road)/ § ﬁ§iB¢W 2
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PHASING DIAGRAM
TABLE OF OPERATION
> PHASE
SIGNAL @@@@@E
e |11]2]2]4] 5
5(6|5|6(8]|5
11 |~ | <R |<R-|<R| <R
' 21,22 |R|RI|G|G|IR]|Y
09+6 41 RIR|IR|R|G|R
A 42 VIRBAR|GI|R
51 | <R |~—| <R |<R| <R
61.62 |R|IG|R|GI|R]|Y
8.82 |R|R|R|R|G|R
02+5 Y
A
% 04+8 Y
01+6 '
A
PHASING DIAGRAM DETECTION LEGEND
<«—@  DETECTED MOVEMENT
- UNDETECTED MOVEMENT (OVERLAP)
B1+5 <«——  UNSIGNALIZED MOVEMENT <
< — —>=  PEDESTRIAN MOVEMENT
____________________________________________________ A_J ///’—__________
S C
\\
N AN vd) e
AN N us 321 (nickory BWVE) -

—_————e—e— e (T ——

PHASE
FEATURE

1 2 4 5 6 8 ©

o

Wd”( * — — - — — — :

Ped Clear * - - - _ _ _ o

wn
Min Green 7 14 7 7 14 7
Passage * 2.0 2.0 2.0 2.0 2.0 2.0
Max 1 * 20 75 30 20 75 30
Yellow Change 3.0 5.2 4.7 3.0 5.3 4.1
Red Clear 2.9 1.1 1.8 3.2 1.1 2.1
Added Initial * - - - - — _
Maximum Initial * - - - - _ _
Time Before Reduction * - - - - — _
Time To Reduce * - - - - _ _
Minimum Gap - - - - - -
Advance Walk - - - - — _
Non Lock Detector X - X X - X
Vehicle Recall - MIN RECALL - - MIN RECALL -
Dual Entry - - X - _ X

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

PROJECT REFERENCE NO. SHEET NO.

U-4700 CC Sig. 3.0
MAXTIME DETECTOR INSTALLATION CHART
SIGNAL FACE I.D. DETECTOR PROGRAMMING 5 Phase
1 teade Le = Fully Actuated
eads L.E.D. . m
DISTANCE o REIEE Isolated
SIZE FROM S| CALL | DELAY |EXTEND | (= |3 | 2| S . % . /"
LOOP (FT) | sTopBAR TURNS _ prese| e | e || = 3|52 1. Refer to "Roadway S‘l‘Gﬂd(/]/l’d Drawings NCDOT
@ (FT) = L e dated January 2024 and ~Standard
) - < = Specifications for Roads and Structures”
@12 @12 @ @ = dated January 2024.
@ @ 12" 1A 6X40 | 0 * |k 1] - - XXk 2. Do not program signal for late night
@ @ 2A,2B | 6X6 420 * |k 2 - 2.2 [ X|-|X|-|* flashing operation unless otherwise
11 21,22 47 2C,2D 6X6 110 * k| 2 - - X - X]-|* directed by the Engineer.
51 41 4A 6X40 0 * x| 4 - - X[-|X|-|% 3. Reposition existing signal heads numbered
61, 62 4B | 6x40 | 0 x |*| 4 |15.0] - |x|-[x|-|* 11, 61, and 62.
81, 82 5A 6X40 0 * |*| 5 ] o Ix o Ix ] - 4. Set all detector units to presence mode.
6A, 6B 6X6 420 * |%| 6 i oo Ix|-Ix|- T« 5. Lceccﬂre rjew cabinet sooos noTt Jro‘obsﬂfqur
6C,6D | 6X6 | 110 * |%| 6 - C Ix - Ix - T% Slgh+dd|s+once of vehicles fturning right
on red.
A X4 * * . - X1 - X]|-|%
:B :X4g 8 % % : 130_00 _ T x T [ 6. This intersection uses video detection.
: - - - Install detectors according to the
8C 6X15 0 * |*] 8] 15 - X[ X% manufacturer’s instructions to achieve the
% Video Detection Zone desired detection.
(. Refer to Roadway and/or Pavement
T T T T T — 0 Marking plans for stop bar locations.
AN /// ///// \\\'\\\\
\\\ \\\ // //////// ’’’’’ \\§.>)\\/ \\\\
AN g VN = — T — —
=7 N \\\ /// ///// \\\ \\\ \\QQ\ =
7 \ AN =
(// \\y&\/ . \\\ \\\ \QQQ\\ _ — =
/”»/\> \ A é;f—:—-:—:t\\\ L T e ———— =
// \\\ \\\ // \\QQQ\\\\\
/ A AN // \\\:\:::\\ ==
/ N N 7 ! \\ T T EmE==—— N ___ =
/ “?\e\ \\\ AN é \’,—\\ T__T__T__ ~~~~ i
VAL ST \ AN A e — __—
AN / ’(L%Q) \\/____\\\ ___________________________________________
\ e
N L
N Ly ==
Ny == SR 1108 4
> i a
Ja f 2 (Lower Cedar valley RO Wood Pole
/ ‘1 A7 Sta. 545+55% -L-
/4| /A /\)ﬂ 77" RT #
CN
81 872 \ N 55 MPH -1% Grade
N
-~ S . T D e
62 N — o . . _ 968 LEGEND
e —_—
ol . - - - - - - - - - - - - - - - .__ PROPOSED EXISTING
____ _________ \_f_ _________________________________________________________________________________ O—» Trafftic Signal Head o>
= o __________________________________________________ O Modified Signal Head N/A
— Sign —
- - - - - ? Pedestrian Signal Head ?
iy S —— Ry St O— Signal Pole with Guy o—)
““““““““““““““““““““ /// / /f”—_r* . . .
US 321 (Hickory Blvd) 777~ -~ - 7 < 1, Signal Pole with Sidewalk Guy @73
o, \\\\ / /o TTTTT | 5 Inductive Loop Detector C__"9
)WZ N / / E < Control ler & Cabinet o7,
‘ |' y | O Junction Box L
| 4
| |' 4 | e 2-in Underground Conduit —-—-—-—-—
Wood Pole | | g ;' N/A Right of Way ~  ————-
Sta. 545+55¢ -L- | L ,' —> Directional Arrow —
______ 8 E_LT_i____________________j:'____i__‘L_____________\\ cE— Video Detection Zone GE——
' o [ ] Construction Zone N/A
B A Guardrai | B At
rZZIXXN Type I1I Barricade N/A
Signal Upgrade
. DOCUMENT NOT CONSIDERED
Temporary Design 1 - TMP Phase I SOl NESSAL
Prepared for the Offices of: US 321 (HleOI"y BOUlevard) NB “%I::.'.A,I,_,““
\\\\\ \)\ C ARO "/,
at S
SR 1108 (Mission Road)/ ;QQSEAL@
SR 1108 (Lower Cedar Valley Rd)| = : T3 :
Division 11 Caldwell County Hudson R e S
. PLAN DATE: Sept 2023 REVIEWED BY:  D.J. Darity "',,,OOLL“"»G-./.N%;%;\“\*\\“\
STV Engineers, Inc. : : ‘401, 0L0 J, DR
. 750 N.Greenfleld Pkwy,Garner,NC 27529| PREPARED BY: R. Leon REVIEWED BY:  T.M. Moody e
900 chﬁztlc;r{toedeNit"z;zug[ze 715 \ SCALE REVISIONS INIT. DATE rm;::fzdby: .
(704) 372-1885 -~ O ER | W R4 LA
NC License Number F—0991 \ / 1"240" | SI16. INVENTORY NO.  ||-0066TI
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18 CHANNEL CONFLICT MONITOR
PROGRAMMING DETAIL

(remove jumpers and set switches as shown)

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

S

18 CHANNEL PROGRAM CARD

o{le o0 oo o{[le o{-e oL-e oo o{-e o{l-e

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

L)

1-8
1-7
1-6
1-4
1-3
1-2

1-

1-17
1-

1-10

% % % % % % % % % % % S % % %
© Tp] <t ™) (q\] ~
Iy YT I P JY Y O «O
O O

HECESEIFCE B S o o8B EH o v vH o
AN A® N N® O N Nd O NG NG NG N$ NO NO NG N
N~
C® H® HO H® H® H® HE A AP AP @ P @ H§ Hé
~® © O
CO C¢ < <& <6 <& <& <& <& <6 <& b 0O <é & ~
[ «© Tp]
I JIé Ié H b6 HE VE HE HE S L VS Ve Ve v v
N «© Tp] <t
OO 26 26 2O 06 6O & L& H® 08 b Hé e o v ©
N © Tp] <t (49]
AP JAF PP YWY WP WY JNY JNY WY JNY WY PN T W JY Y
at Jhat Jou Joat Jout Joul J-T JT JEX JET T T TET Y I
2O 26 26 20 20 26 26 56 8 56 & 56 6 b 58 &

COMPONENT SIDE

ON OFF
WD ENABLE %
SW2
T T
ON—>
[ W RF2010 ——
Il | RPDISABLE
[ _— WD 1.0 SEC 2
A Il | GYENABLE g
p— B SF#1 POLARITY &
o I | LEDguard
— [ B RFSSM ——
prm— Il | FYACOMPACT
o B | FYA19 <
— Bl | FYA3-10 T
L e Il | FYA5-11
ams - [l | FYAT7-12
o |L_)
G ON%
I--Iig
YELLOW DISABLE L (0,3 :. 1 N\
0100 010 B % g
0110 020 e 3:' =
prmm— [ 14
0120 030 Z %
ams [ W5 7
0140 050 o’ B
0160 070 o
0170 080 comm
0180 0 9 O ON —>
O 9 ——~
[ | 10
FF

REMOVE JUMPERS AS SHOWN

NOTES:

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

allows its channels to run concurrently.

LT

NOTES

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

flash in accordance with the signal plan.

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

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

logging for all detectors used at this location.

PROJECT REFERENCE NO.

SHEET NO.

U-4700 CC

Sig. 3.1

SIGNAL HEAD HOOK-UP CHART

LOAD

SWITCH NO.

S1|S2 | S3 | S4 | S5

S6

S7 S8 | S9 | S10| S11

S12

AUX
S1

AUX
S2

AUX AUX|AUX
S3 | S4 | S5

AUX
S6

CMU
CHANNEL
NO.

1 2 13 | 3 4

14

5 6 15 | 7 8

16

10

17 | 11| 12

18

PHASE

2
1| 2 |pgp| 3 | 4

4
PED

6
5 6PED7 8

8
PED

OoL1

OoL2

SPARE| OL3 | OL4

SPARE

SIGNAL
HEAD NO.

11 121,22 NU | NU

41,42

NU

42

51 |61,62] NU | NU (81,82

NU

NU

NU

NU | NU | NU

NU

RED

128 101

134 107

YELLOW

129 102

135 108

GREEN

130 103

136 109

RED

EQUIPMENT INFORMATION

Controller.....ooueeeeeeeeeee e
Cabinet......coooii
Software......oooevveeeie e,
Cabinet Mount..........cooovviiiiiiiiiii,
Output File Positions...........ccc.ccooun......
Load Switches Used............ccccevvenneen.
Phases Used.......cc.cooevivviiiiiiiiiiienn,

18 With Aux. Output File
S1, S2, S5, S7, S8, S11

ARROW

125

131

YELLOW
ARROW

126

132

132

GREEN
ARROW

127

133

133

4

R

NU = Not Used

= DENOTES POSITION
B = DENOTESF OVEMNAPS.....covviieeeieieieieeeie s
2. Ensure jumpers SEL2-SELS5 and SEL9 are present on the monitor board.
3. Ensure that the Red Enable is active at all times during normal operation.
4. Connect serial cable from conflict monitor to comm. port 1 of 2070
controller. Ensure conflict monitor communicates with 2070.
(front view)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
S S S S S S S S S S S FS
L L L L L L L L L L L
TN | 2 R A A PR b
ISOLATOR
"I" E E E E E E E E E E ST
e Sl ey
L T T T T T T T, T T T T DC
Y Y Y Y Y Y Y Y Y Y Y ISOLATOR
S S S S S S S p S S S S S S
L L L L L L L L L L L L L L
U O O O o O O o O o O o O o
FILE T T T T T T T, T T T T T T
"J" 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
IR AR AR AR AR ERECONE B NE R NN NN
Y Y Y Y Y Y Y Y Y Y Y Y Y Y

EX.: 1A, 2A, ETC. = LOOP NO.'S

FS = FLASH SENSE
ST =STOP TIME

SPECIAL DETECTOR NOTE

Install a video detection system for vehicle detection. Perform
installation according to manufacturer's directions and NCDOT
engineer -approved mounting locations to accomplish the
detection schemes shown on the Signal Design Plans.

ELECTRICAL DETAIL

11-0066

10/18/2023
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PROJECT REFERENCE NO. SHEET NO.
U-4700 CC Sig. 4.0
MAXTIME DETECTOR INSTALLATION CHART
PHASING DIAGRAM SIGNAL FACE I.D. DETECTOR PROGRAMMING
TABLE OF OPERATION - 2 Phase
PHASE ALl feods L.E.D. ok Fully Actuated
DISTANCE a _IEl 2]e Isolated
SIGNAL [glg|F SIZE | FROM S | cALL | DELAY [EXTEND|Z |2 |2 | 2|
A J L CACE 618 IA @ @ LOOP (FT) | STOPBAR TURNS = |PHASE| TIME | TIME | = | |3 |S|=
-~ - S (FT) = = > | =
| H @12” @12“ =l |z NOTES
ol 62 JCIR|Y @ @ 6A,6B | 6X6 | 420 * x| 6 52 | x|-1xI- % 1. Refer fo "Roadway Standard Drawings
06 28 81,82,83 | R |[—|R sce0 | exe | 110 | % | & T % NCDOT"” dated January 2024 and “Standard
61. 62 81. 82. 83 : Specifications for Roads and Structures”
’ N 8A | 6X40 | O * |*| 8 |15.0 X|-|X|-|* dated January 2024.
8B 6X40 0 * |*| 8 |15.0 X X * 2. Do not program signal for late night
PHASING DIAGRAM DETECTION LEGEND % Video Detection Zone flashing operation unless otherwise
<0 DETECTED MOVEMENT directed by the Engineer.
- UNDETECTED MOVEMENT (OVERLAP) 3. Set all detector units to presence mode.
- — UNSIGNALIZED MOVEMENT 4, L(?CCI'I'@ rjeW cabinet SO°OS not '|'O°Ob8'|'|/:UC"|'
— = PEDESTRIAN MOVEMENT zrljg:j;ddIS‘fClﬁce of vehicles turning right
5. This intersection uses video detection.
Instal |l detectors according to the
manufacturer’s instructions to achieve the
desired detection.
6. Refer to Roadway and/or Pavement
Marking plans for stop bar locations.
55 MPH -1% Grade
vs 321 (Hickory B1Vd) "¢ 4 />~ - """"""-"—--\""-"'-'--"-'”-'/"
_ _ _ _ _ ®c _ _ _ _ _ _ _ _
® 60 ®6H
T PN S L LEGEND
___________________________ US 321 (Hickory Blvd) N / A VN PROPOSED EXISTING
55 MPH 0% Grade NI L= \\\A O— Traffic Signal Head o>
O Modified Signal Head N/A
— Sign —
? Pedestrian Signal Head *
O— Signal Pole with Guy ®o—)
_______________________________________________________________________________________ C J, Signal Pole with Sidewalk Guy o v
5 Inductive Loop Detector C__~
> Controller & Cabinet o]
O Junction Box L
e 2—in Underground Conduit ———-—-—
MAXTIME TIMING CHART " .
) Right of Way ~  ————-
<6 —_— i i —_—
FEATURE PRASE ©o 2 Directional Arrow
6 8 2 c G Video Detection Zone — O
Walk * - - o E ] Construction Zone N/A
Ped Clear * - - @ A \ 7 7 AN Type III Barricade N/A
Min Green 14 7 = AAA Yield Bars VAVAVAY
Passage * 2.0 2.0 <> "YIELD" Sign R1-2 CD
Max 1 * 90 20
Yellow Change 5.3 3.0
Red Clear 1.3 2.8
Added Initial * - - .
Maximum Initial * - - Slgnal Upgrade DOCUMENT NOT CONSIDERED
Time Before Reduction * - - Tempo r‘a'r\y DeSlg n 2 B TMP Phase III SIGI\T,IA'\"I'AL\JLR%';LCESI\S/IPAIEIIE_TED
Time To Reduce * - - repar or ces of: :
b Frepared Tor e OTrices of US 321 (Hickory Boulevard) NB e
Minimum Gap - - at \\“\Q\%\\’\,.C.’.L\.'?OZ;Z'Q
Advance Walk - - . . §$fkywﬂ%
Non Lock Detector - X v SR 1108 (MlSSlon Road)/ :5 :’o;%%%;’ 0/1/4("03 ’::
e \ SR 1108 (Lower Cedar Valley Rd)| £ i A% : ¢
ehicle Recall MIN RECALL - A z ;s
Division 11 Caldwell County Hudson % el §
Dual Entry - - ) PLAN DATE: Sept 2023 REVIEWED BY:  D,J. Darity 3 /,/K;Z.../.‘\.‘.o&\/\*\\e“
* These values may be field adjusted. Do not adjust Min STV Englneers, Inc' 750 N.Greenfleld Pkwy.Garner,NC £7529| PREPARED BY: R. Leon REVIEWED BY: T.M. Moody “ '/:R,L.J;.\‘)u\ o
Green and Extension times for phase 6 lower than 900 West Trade St., Suite /15 \ SCALE REVISIONS INIT. DATE DocuSigned by:
what is shown. Min Green for all other phases should Charlotte, NC 28202 0 40 ( ﬁbl/\,aLA J O‘W“L"] 10/18/2023
not be lower than 4 seconds. NC L'(7O4> 3727;88? 0991 % E ————————————————————————————————————————————————————————————————————————————————— L IBRATORE” DATE
cense umber \ / 1"240" b S1G. INVENTORY NO.  [|-0066T2
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PROJECT REFERENCE NO. SHEET NO.
18 CHANNEL CONFLICT MONITOR NOTES 04700 06| Sig. 4.1
PROGRAMMING DETAIL WDENABCEE' o
(set switches as shown) - % 1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused
- vehicle load switches in the output file. The installer shall verify that signal heads
ON—=> flash in accordance with the signal plan.
DO NOT REMOVE ANY DIODE JUMPERS. — B RF 2010
) :
S E PP DISABLE o | 2.Program controller to start up in phase 6 Green No Walk. SIGNAL HEAD HOOK-UP CHART
PHEHCEHCHIFCHE HS ® ,\% @% % v% m% N% B | GYENABLE O LOAD AUX | AUX | AUX | AUX | AUX | AUX
j ‘L% _'% \L% ;% _'% ‘L% \L% ‘L% ;% ‘L% \L% iy YUy YL Yl Wl A Bl | SF#1 POLARITY 'g 3. If this signal will be managed by an ATMS software, enable controller and detector switcHNo| ST | S2/| 83| 'S4 | S5 1 86| 87| 88| 59| 5101 511 S12 1 "59") "55"|'S37| 'S4 | 'S5 | S6
® - B — LEDguard : i i CMU
,\-% ?% ';,% 8% 5,% 3,% 9,% 9.% 7% \C—’.% @% @% '\.% g% L?% i% M% — M RrRFssM @ — logging for all detectors used at this location. CHANNEL | 1 | 2 | 13| 3 | 4 | 14| 5 | 6 | 15| 7 | 8 | 16| 9 | 10|17 ] 11| 12 18
—® NGO UG VO NG VO NG ANO O NG O O N ~ B | FYA COMPACF
[ee] N~ -
o g% g% o‘g% "\T% g% Lf_?% 3.% Q% gl% “:‘% ‘9.% 23% ﬁ% ;% 2% ﬁ% :5% E_ A < prase | 1| 2 2| 3 | 4 |pip| 5 | 8 (o8] 7 | 8 |pgp|OL1|OL2 |seare OL3| OL4 [sPaRe
S 0 —0 00 0O 00 N0 O ©O O A0 © v Ml — FYA 5-11 SIGNAL 81,82
> 2% "‘T% Sj% g% l:% g% g% g% g% g% :% g% O?% 09% '\.% @% L,?% L W FvATi2 —— SIGNAL I NU [ NU | NU | NU | NU | NU | NU [61,62 NU | NU 582 Nu | NU | NU | NU | NU | NU | NU
L0 26 L6 <& <& <& <& <& <& < & b <6 < b b ~ = ons>
8 PP c® 0@ @ & @ ¢ ¢ 0 0 9 _ (% RED 134 107
@ S5 38 S8 3 < < < < ] i ]~ w5 Qo N © YELLOW DISABLE 0 W 1
5 I® J& I& JTé H& Hé Hé BV VE BV Ve VL Ve W Ve v 0100 010 =) >
Addddddaaatdddddd M S B
S o S S A b TP TP T o g wid hd < Od T Q0PI NI 520 030 Z 7
T —0 0 0 0 —0 ©O OO ©O® ©O® ©O ©O® ©O® O ©O ©@ ©@ © 0130 0 4 0  [l___15 N GREEN 136
5 29 ~® ©® 0@ <P 29 & @ @ ¢ & @ o 0140 050 E M e
ooE%Z%E%E%E%E%T%T%T%T%T%T%‘T%?%‘T%ﬁ%ﬁ% 0150 06 0 Z W7 RED
T 9 <0 <0 -0 -90-60~0~0r~0~0~0 r~0 ~0 ~0 ™~ 0160 070 C_ Ws — ARROW
EEFEEELELIEELELLE EE™ i -
“® =0 =0 =6 =6 =6 =6 & SO H® O HE AV DE H® S 8 0180 090
-0 0 0 _ 0 0 _0 _ [ ARROW
\ SHiRceotinceite.e.tot.n.eotf e } e — EQUIPMENT INFORMATION
P 26 S8 S8 20 S0 S0 28 68 56 5b 3 36 58 56 3 O m ARROW
5 || 12 l Controller..........coveeeceeeeceeeeeee e 2070LX J—
CONPONENT 5o B 4 7 Cabinet......ccooovieiiee e, 332 w/ Aux ARROW 109
DO NOT REMOVE ANY JUMPERS ] 12 Softyvare .............................................. Q-Free MAXTIME
NOTES: .:l.: 17 Cabinet Mount..-... ................................. Base- |
W | s— Output File Positions...........cc.ccoune...... 18 With Aux. Output File
1. Card is provided with all diode jumpers in place. Removal of any jumper Load Switches Used.............cc.ueeee.... S8, S11
allows its channels to run concurrently. B = DENOTES POSITION Phases USEd........ccoeeeeeeeeeeeeeeseeens 6, 8 NU = Not Used
2. Ensure jumperS SELZ_SEL5 and SELg are present on the monltor board OveﬂapS ............................................... NONE
3. Ensure that the Red Enable is active at all times during normal operation.
4. Connect serial cable from conflict monitor to comm. port 1 of 2070
controller. Ensure conflict monitor communicates with 2070.
INPUT FILE POSITION LAYOUT
(front view)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
S S S S S S S S S S S FS
L L L L L L L L L L L L
U o) o) o) o) o) o) o) o) o) o) o)
FILE T T T T T T T % T T T T |SOI_DACTOR
nmn E E E E E E E E E E E
I M M M M M M M M M M M ST
LB R R ?Q AN 2 | B2 b2
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
L L L L L L L L L L L L
U o) o) o) o) o) o) o) o) o) o) o) o)
FILE T T T T T T T T T T T T
"J" E E E E E E E E E E E E
M M M M M M M M M M M M
NI - @ - - A
Y Y Y Y Y Y Y Y Y Y Y Y

EX.: 1A, 2A, ETC. =LOOP NO.'S FS = FLASH SENSE

ST =STOP TIME

SPECIAL DETECTOR NOTE

Install a video detection system for vehicle detection.

Perform installation according to manufacturer's directions and
NCDOT engineer-approved mounting locations to accomplish the
detection schemes shown on the Signal Design Plans.
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MAXTIME TIMING CHART

SR 1108

FEATURE PHASE

3 6 8
Walk * - - -
Ped Clear * - - -
Min Green 7 14 7
Passage * 2.0 6.0 2.0
Max 1 * 30 90 20
Yellow Change 3.0 5.3 3.0
Red Clear 1.8 1.3 2.4
Added Initial * - 1.5 -
Maximum Initial * - 46 _
Time Before Reduction * - 15 -
Time To Reduce * - 30 -
Minimum Gap - 3.4 -
Advance Walk - - -
Non Lock Detector X - X
Vehicle Recall - MIN RECALL -
Dual Entry X - X

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

]

(¢b]
©
~ ®©
= [
S
0
o¥
¥ o
+

Mission Road)

(

phase 6 lower than what is shown. Min Green for all other phases should not be lower than 4 seconds.

Signal Upgrade - Final Design

J, Signal Pole with Sidewalk Guy o -

PROJECT REFERENCE NO. SHEET NO.
U-4700 CC $ig. 5.0
: ADBELF?UOLFT OPPHEA}{SAITNIGON TAALBTLEERNOAFTEOPPEHF{-\ASTIINOGN SIGNAL FACE I.D. MAXTIME DETECTOR INSTALLATION CHART
DEFAULT PHASING DIAGRAM All Heads L.E.D. SETECTOR SROGRANNING | 2 Phase | |
PHASE PHASE = Fully Actuated with Alternate Phasing Operation
SIGNAL g|F SIGNAL g|F @ @ @ @ 2 (e US 321 Closed Loop Signal System
FacE | 21]3]a FacE | 2134 DISTANCE 5 =B |ale
61+]|g 61*|g <:> <:>12~ <:>12~ <:>12~ LoOP SIZE FROM |~ ang | S | CALL | DELAY |EXTEND | 3 =(3|2|S
8 H 8 H 12" (FT) | STOPBAR = |PHASE| TIME | TIME | | S § =
5 (FT) = e = NOTES
31, 32 ~ |~—¥ 3,32 R | 2 = —
6l FIR|Y 6l PIR|Y @ & 1. Refer to "Roadway Standard Drawings NCDOT”
73+8 0 CIRlY > CIR1Y o 62 8l, 82 3N 6x40 | o [2-4-2[x| 3 ¥i5.0 x| - Ix]-1x d0+e§ {onu?ry 2024 and “Standard )
6A 6X6 420 5 x| 6 X | x| x X Specifications for Roads and Structures
8,82 |R|]R 8,82 R[] 3l, 32 dated January 2024
68 6X6 | 420 5 |X| 6 X[ X[ X[ -|X 0 + Y -°|1c e miams
8r | 6x40 | 0 [2-4-2|x]| 8 |15.0 x| -[x]-[x + PO ot progrdm sidhdl Tor fdte nid
3B x40 0 > 15 x] 8 [15.0 X X X flashing operation unless otherwise
ALTERNATE PHASING DIAGRAM - directed by the Engineer.
% Disable Delay During Alternate Phasing Operation. 3. Set all detector units to presence mode.
4. The Division Traffic Engineer will
determine the hours of use for each
. phasing plan.
\ \ 5. Maximum tTimes shown in timing chart are
\\“rﬁ?\\ for free-run operation only. Coordinated
' \\\\\\\\\ — signal system timing values supersede
B3+8 T — /,////// these values.
—_ T 6. Pedestal mounted signal heads shall be
PHASING DIAGRAM DETECTION LEGEND Tt - T _— mounted a minimum of 8’ above the nigh
< ® DETECTED MOVEMENT ////?S/”f_“_‘x\\\\\\\\\\\ ////////“/ B point of the roadway surface elevation.
< UNDETECTED MOVEMENT (OVERLAP) -— = - f. Refer To Roadway and/or Pavement
<«——  UNSIGNALIZED MOVEMENT &/ N,/ W~ ~ o & T T /// Marking plans for stop bar locations.
< — —= PEDESTRIAN MOVEMENT e
Metal Pole with Mast Arm #1
Sta. 546+94* -L-
75" RT * _
ey
] 55 MPH -1% Grade |
US 321 Hickorv Blvd ) ( e gttt pestlslstalststlstos=F ~ / \r \\\\\\\
ot (Mekory Bv) 2 N X _ N
_ _ _ _ _ _ _ E 6 _ _ _ _ _
> > = = — i
______________________________________________ LEGEND
“““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ - - T T T - PROPOSED EXISTING
o o o - - o o o o o T T o O—» Traffic Signal Head o>
~ ~ ~ s O Moditied Signal Head N/A
—————————————————— ~ JZASE —— / :
_____________________ US 321 (Hickory Blvd) N / B . \ \1_____ I T T T T T I n Sign .
55 MPH 0% Grade \ J/ — T \\\A l? Pedestrian Signal Head ?
O— Signal Pole with Guy o)

C— Inductive Loop Detector C__"9
< Controller & Cabinet o7,
O Junction Box n
— e 2—in Underground Conduit —-———-—
N/A Right of Way @ @————-
B Directional Arrow —
[OE=—== Metal Pole with Mastarm O —
—_— D) — Directional Drill N/A
O Type [I Signal Pedestal o
AAA Yield Bars VAVAVAY
W "YIELD" Sign (R1-2) ®
No Left Turn Sign (R3-2)
© No U-Turn Sign (R3-4) ©
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PROJECT REFERENCE NO. SHEET NO.
18 CHANNEL CONFLICT MONITOR NOTES U-4700 CC Sig. 5.1
OFF
PROGRAMMING DETAIL WDENABCEE'
(remove jumpers and set switches as shown) - % 1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused
- vehicle load switches in the output file. The installer shall verify that signal heads
REMOVE DIODE JUMPERS g-g, 513_?(’)1%?’5_5 1,03-8, 3-9, 3-10, 6-9, 6-10, ON—=> flash in accordance with the signal plan. SIGNAL HEAD HOOK-UP CHART
- - C__ W RF2010  ——
“j B RPDISABLE oD ol ST |s2|s3|s4|s5|s6|s7| s8 |59]|s10|s11|s12ATKASAL AN SN AR
o % % % % % % % % o o o 5 T WD 1.0 SEC % 2. Program phases 3 and 8 for Dual Entry. SWI(T;;TJNO' S1|S2|S3|s4|s5]| s6
e e s R s [l e S s R e R s i s © r\% @% % q—% ™ C\I% H — GY ENABLE Q
f L0 L0 L0 0 L0 10 0 0 O OO -0 -0 -0 -0 <O - — Il | SF#1 POLARITY 'g 3. Program controller to start up in phase 6 Green No Walk. CHRGWEL | T2 |13 3 4 114 )5 6 157 8169 10 A7 AT 12 18
«© - a—— B — LEDguard
‘,1% ?% ':,% ?% ﬁ,% 3,“% 9,% ﬁl% ‘T% 5—’,% @% 09% r\,% “P% @% w:% oo% e [— W RrRFSSM — o _ PHASE |OL7| 2 |pgp| 3 | 4 |pep| 5 6 |popl 7| 8 pop| OL1| OL2 [sPare| OL3 | OL4 [spare
"o e 79 Ve Ve U9 Ve Ve 9 Ve T2 TO T T N9 e === [W_— FYACOMPACT 4. If this signal will be managed by an ATMS software, enable controller and detector - - I
o Qf% t.% SE% l:% S% “J% S_f% Q% ﬁ% ::% °” 5 ,\% @% m% q—% e [ B FYATO < logging for all detectors used at this location. SIGNAL | 327 NU | NU | 31 | NU | NU | NU | 61 | 62 [ NU | NU [81,82] NU | 32| 31| NU | NU | NU | NU
T O0 L8 58 b BB H® @ b HE H® BO DO B0 B D@ H@ — .:El FYAS10 x |
o a— — -
= ?% \"T% ?% g% [:% g% Q% SI% Q% g% ;% g% @% oo% ,\% @% m% et [l | FYAT-12 — 5. The cabinet and controller are part of the US 321 Closed Loop System. RED 134 | 134 107
E L LB LE 38 I8 8 38 38 <8 38 I 6 V8 T8 TE Té T —C s
p— YELLOW | % * 135 | 135
% Q% ":% Q% ﬁ% Q% '\:% \“3% Q% f—r% Q% 3'% C% 9% op% o,o% ".% ccg% veowpisaele om0 [ 1 TN
5 Ié6 I& I I vé & Hé Hé VE BV VE LE Vé Ve W v © 0100 0 10 —% | I GREEN 136
% OE =X OF OF I¥ oL ~X o 0nE & O NE — c:o 053 o o 0110 020 comm ==%%%% 2 =
S S S A SP bP TP TG SO O i g SO <O o @ O NI 90 g 30 e %
Z 20 26 28 28 28 b 0 b b8 8 0 Sb b GO ©O ©§ © ey Wl |5 © RED A121|A124
L o® ~® 0o 0@ <@ » 0130 040 e LU [ M s ARROW
:RARRREAN RN RRAS ik = 0y
© Qg Qg ar O & Ty YTy YT YT YTY T YTY Y Y i i 0150 O 6 O cmmmm — YELLOW
8 OB 6 U6 T8 Ch B NE E b b rEd N E S 0N0000 0 s EQUIPMENT INFORMATION YELLOW 108 A122|A125
Qf% "\T% gi% fl% S.% 2.% g.% Q% ’:% E% ﬁ% S% Q% “E% “:% e o 0170 080 commm ON => FLASHING
T =0 =0 =6 =6 =6 & 06 b & & & V& V& H& KO 008 0180 09 O Smmm ﬁ\ 9 — Controller........oooeeiieeiiii e, 2070LX Row A123A126
2L °L BE B2E IX PE OX =X of ~nL of L & of oL & o — W 0 Cabinet........cocoeeeeeeeeeeeeeee e, 332 w/ Aux
o & & o S otd o Wb T g o < < i T T g < FF | 11 SREEN | 127 118 136 109
0 =0 =0 -6 -6 -6 -6 56 56 56 56 56 56 26 50 56 O — 1o SOfWAIE.....c.cececeeeeeeireeieeserieeereeeee e Q-Free MAXTIME ARROW
f‘E COMPONENT SIDE w3 2 Cabinet Mount..........ccccvveeiiiiniin, Base w
E @ Output File POSItions............ovcvvee...... 18 With Aux. Output File '
REMOVE JUMPERS AS SHOWN “ Load Switches USed............ooovvvvee...... S1, S4, S8, S11, AUX S1, AUX S2
NOTES: E - Phases USEd.........coveeeeeeerereeenenn. 3,6,8 NU = Not Used
1. Card is provided with all diode jumpers in place. Removal of any jumper Overlap "1" """""""""""""""""""""" . * Denotes install load resistor. See load resistor installation detail this sheet.
allows its channels to run concurrently. B = DENOTES POSITION Overlap "2".....ooeeeeeee e % See pictorial of head wiring in detail this sheet.
_ , OF SWITCH Overlap "3"......eeeeeeeeeeee e, NOT USED
2. Ensure jumpers SEL2-SELS5 and SEL9 are present on the monitor board. Overlap "4" NOT USED
3. Ensure that the Red Enable is active at all times during normal operation. Overlap "7" ..., *
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 * - :
controller. Ensure conflict monitor communicates with 2070. See overlap programming detail on sheet 2
INPUT FILE POSITION LAYOUT
(front view)
INPUT FILE CONNECTION & PROGRAMMING CHART 4 SECTION FYA PPLT SIGNAL WIRING DETAIL
1 2 3 4 5 6 7 8 9 10 11 12 13 14 . .
(wire signal heads as shown)
0 D 0 0 23 0 0 0 0 v b 0 D FS DELAY
LOOP INPUT |PIN| INPUT |DETECTOR| CALL | DELAY |[EXTEND ADDED
FILE 7 ? 7 ? 3A ? ? 7 7 7 7 7 7 solbor LOOP NO. | TERMINAL |FILE POS.|NO.| POINT | NO. | PHASE | TIME | TIME |EXTEND|NTial | CALL | DURING OL2 RED (A124) OL1 RED (A121)—
npn E E E E E E E E E E E E
| M M M M NOT M M M M M M M M ST 3A TB4-5,6 15U 58 20 7 % 3 15 X X
L = = = P lusep| ¥ 7 7 e £ i v N DC 6A TB3-5,6 U | 40| 2 16 6 X X X OL2 YELLOW (A125) @ OL1 YELLOW (A122) @
Y Y Y Y Y Y Y Y Y Y Y Y |ISOLATOR 6B TB3-7,8 J2L 44 6 17 6 X X X
S S S S S S S S S S S S 8A TB5-9,10 U [ 42| 4 22 8 15 X X
L 26 L L L @8 L L L L L L L L 88 TB5-11,12 6L | 46 | 8 23 8 15 X X OL2 GREEN (A126) OLL GREEN (A123)
FLe O || 9 ? ? ? ? ? ? ? ? ? 9 ?
6A 8A * For the detectors to work as shown on the signal plan, see the Vehicle Detector Setup Programming Detail
" E E E E E E E E E E E E . @3 GREEN (118) OL7 GREEN (1270———————
M %6 M M M 78 M M M M M M M M for Alternate Phasing on sheet 3.
L P P P P P P P P P P P P
vy | eB | v v v | 8B | ¥ Y Y Y Y Y Y Y
INPUT FILE POSITION LEGEND: J2L 2] 37
EX.: 1A, 2A, ETC. =LOOP NO.'S FS = FLASH SENSE FILE J | ‘
ST =STOP TIME SLOT 2
LOWER

LOAD RESISTOR INSTALLATION DETAIL

ACCEPTABLE VALUES

(install resistors as shown below)

VALUE (ohms) | WATTAGE
1.5K - 1.9K 25W (min)
2.0K - 3.0K 1OW  (min)

AC-

PHASE 3 YELLOW FIELD
TERMINAL (117)

OL7 YELLOW FIELD
TERMINAL (126)

AC-
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PROJECT REFERENCE NO. SHEET NO.
U-4700 CC Sig. 5.2
Front Panel MAXTIME OVERLAP PROGRAMMING DETAIL
Main Menu >Controller >More>Channels>Channels Config FOR DEFAULT PHASING
Web Interface Front Panel
Home >Controller >Advanced |0>Channels>Channels Configuration Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
Channel Configuration Web Interface
Home >Controller >Overlap Configuration >Overlaps
NOTE OL7 Channel Control Type Control Source Flash Yellow | Flash Red Flash Alt |MMU Channel Overlap Plan 1
ASSIGNED TO
CHANNEL 1 mmmlp 1 Overlap 7 X X 1 Overlap 1 5 7
2 None 2 X 2
3 Phase Vehicle 3 X X 3 Type FYA 4 - Section | FYA 4 - Section Normal
4 None 4 X 4 Included Phases 6 6 3
S None _ 5 X 5 Modifier Phases . 3 -
6 Phase Vehicle 6 X X 6 NOTICE oL7 == |Modifier Overlaps 7 . -
! None : ! X 7 Trail Green 0 0 0
8 Phase Vehicle 8 X X 8 Trail Yellow 0.0 0.0 0.0
9 Overlap L X | X 9 Trail Red 0.0 0.0 0.0
10 Overlap 2 X X 10
11 None 3 X 11
12 None 4 X 12
13 None 2 13
14 None 4 14
15 None 6 15
16 None 8 16
17 None ) X X 17
18 None 6 X 18
= Front Panel
2 Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
7
: Web Interface
& Home >Controller >Overlap Configuration >Overlaps
E In the table view of the web interface, right click on
s "Overlap" in the top left corner of the table. Copy the
3 entire contents of Overlap Plan 1. Paste Overlap Plan 1
T into Overlap Plan 2. Modify Overlap Plan 2 as shown
5 below and save changes.
5 Overlap Plan 2
& Overlap 1 2 7
3§ Type FYA 4 - Section | FYA 4 - Section Normal
o Included Phases - - 3 = \OTICE INCLUDED PHASES
- Modifier Phases - 3 - ON OL1 AND OL2
9 Modifier Overlaps 7 - -
= Trail Green 0 0 0 THIS ELECTRICAL DETAIL IS FOR
% Trail Yellow 0.0 0.0 0.0 THE SIGNAL DESIGN: 11-@@66
g Trail Red 0.0 0.0 0.0 DESIGNED: Sept 2023
g SEALED: 10/18/2023
S REVISED:
x
% DOCUMENT NOT CONSIDERED
0 FINAL UNLESS ALL
e ELECTRICAL DETAIL SHEET 2 OF 3 SIGNATURES COMPLETED
§ ELECTRICAL AND PROGRAMMING .
% petams For. | US 321 (HleOry BOUlevan) NB \\““S‘Eﬁk““’,
° at Sw R .,
* Prepared for the Offlces of: . . § @ Q?ESS/O/[/% ’2
: SR 1108 (Mission Road)/ FAE L
F SR 1108 (Lower Cedar Valley Rd)| = : w5 ;i
5 St\v Division 11 Caldwell County Hudson % ge,ﬂ/glm@;i s
f PLAN DATE: Sept ?023 REVIEWED BY:  D,J. Darity ",,,'C,P,/aféigj:'g%“\i\\\e‘
mg SOEFEVXtET?iin;e.,rSS,uIItg%W5 o o — RRIlE\ll-I;IOﬁSrlStondo — T lIﬂIlT. MOOdD);TE pocuStaned by:m"“,“
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MAXTIME DETECTOR PROGRAMMING DETAIL

3A

FOR ALTERNATE PHASING LOOP 3A

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

Web Interface
Home >Controller >Detector Configuration >Vehicle Detectors

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

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

PLAN 2
Detector Call Phase Delay
7 3 0

MAXTIME ALTERNATE PHASING ACTIVATION DETAIL

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

PROJECT REFERENCE NO. SHEET NO.

U-4700 CC Sig. 5.3

PHASING

OVERLAP PLAN

VEH DET PLAN

ACTIVE PLAN REQUIRED TO RUN DEFAULT PHASING

ACTIVE PLAN REQUIRED TO RUN ALTERNATE PHASING

ALTERNATE PHASING CHANGE SUMMARY

THE FOLLOWING IS A SUMMARY OF WHAT TAKES PLACE WHEN
OVERLAPS 1 AND 2, AND VEHICLE DETECTOR PLAN 2 ACTIVATE
TO CALL THE "ALTERNATE PHASING™":

OVERLAP PLAN 2: Modifies overlap included phases
for heads 31 and 32 to
run protected turns only.

VEH DET PLAN 2: Reduces delay time for phase 3
call on loop 3A to 0 seconds.

MAXTIME ALTERNATE PHASING PATTERN
PROGRAMMING DETAIL

Front Panel
Main Menu >Controller >Coordination >Patterns

Web Interface
Home >Controller >Coordination >Patterns

Pattern Parameters
Pattern Veh Det Plan | Overlap Plan
* 2 2

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

the Division and/or City Traffic Engineer.
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Maximum

Design Loading for METAL POLE NO. 1

25.6 fT.

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

See Notes
4 & 5

co ¢ Pole
- -
1’ 4" 1 8’ | 8’ 4 10’ | 30’ |
| | | | | |
! | | i i i |
! | | | | i ]
— —_— | |
® ® S | A
GZ{ZE: O O C) ? Street Name il \
O Q 6 L gl

OO0

Hl=
See
Note

¢ See Note Td

21.5

H2

See
Note 8

See Note Te

High Point of Roadway Surface

Base line reference elev. =

Elevation View @ 270°

?

0.0’

?@gywk

¢ Foundation

PROJECT REFERENCE NO. | SHEET NO.
METAL POLE No. 1 )
SPECIAL NOTE U-4700 CC Sig. 5.4
The contractor is responsible for verifying
that the mast arm attachment height (HI)
willprovide The "Design Height” clearance
from The roadway before submitting findl MAST ARM LOADING SCHEDULE
shop qrawhwgs for OpprgvtherTfy , LOADING
elevation data below which was obtained SYMBOL DESCRIPTION AREA | SIZE | WEIGHT
by field measurement or from available ~ )
project survey data. o RIGID MOUNTED SIGNAL HEAD s or 25.; W 4 LBS
_ 9 12"-4 SECTION-WITH BACKPLATE SR P
Elevation Data for Mast Arm =
Attachment (H1) o, RIGID MOUNTED SIGNAL HEAD 25.5" W
. 123 SECTION-WITH BACKPLATE | >F+| .4, [0 L85
Elevation Differences for: Pole 1 N/A — 8.5\
PEDESTRIAN SIGNAL HEAD 20 SF Y 21 LBS
Baseline reference point at é%% 0.0 £+ 0.0 £+ WITH MOUNTING HARDWARE T 1700
¢ Foundation @ ground level ’ ’ ’ ’ BgO”W
. . SIGN ;
Elevation difference at 2 9.0 S.F. X 17 LBS
High point of roadway surface t2.5 1. 0.0 ft. RIGID MOUNTED 36.0"L
Elevation difference at STREET NAME SIGN 24.0" W
Fdge of fravelway or face of curb N/7A 0.0 ft. RIGID MOUNTED 16.0 S.F. 96,>(<)”L 36 LBS
NOTES
DESIGN REFERENCE MATERIAL
Terminal ) ) ) ) ) )
Compartment 1. Design the traffic signal sfructure and foundation in accordance with:
@ 180° « The 6th Edition 2013 AASHTO “Standard Specifications for Structural Supports for Highway

Signs, Luminaires, and Traffic Signals,

traffic signal project plans and special provisions.

. The
the
. The 2024 NCDOT Roadway Standard Drawings.
. The
. The

NCDOT “Metal Pole Standards” located at the following NCDOT website:

including all of the latest interim revisions.
2024 NCDOT "Standard Specifications for Roads and Structures.” The latest addenda to
specifications can be found in the traffic signal project special provisions.

https://connect.ncdot.gov/resources/saftety/Pages/1TS-Design—-Resources. aspx

DESTGN REQUIREMENTS

8 BOLT BASE PLATE DETAIL
See Note ©

%
N
OV o]
—W@—f—o 1&%~@ﬁ
Mast Arm
+D‘irecﬂom
B.C: Plate width

4N

BASE PLATE TEMPLATE & ANCHOR BOLT
LOCK PLATE DETAIL

For 8 Bolt Base Plate

2. Design the fraffic signal structure using the loading conditions shown in the elevation
views. These are anticipated worst case “design loads” and may not represent the actual
loads that will be applied at the time of the installation. The contractor should refer fo the

traffic signal plans for the actual

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

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

5. A clamp—type bolted mast arm-to-pole connection may be used instead of the welded ring
stiffened box connection shown as long as the connection meets all of the design

requirements. This requires staggering the connections.

determine appropriate arm connection points.
6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.
(. The mast arm attachment height (H1) shown is based on the following design assumptions:
d. Mast arm slope and deflection are not considered in determining the arm attachment
height as they are assumed to offset each other.

O O O T

foundation ground level and the high point of the roadway.
8. The pole manufacturer will determine the total height (HZ2) of each pole using the greater of

the following:

. Mast arm attachment height (H1) plus 2 feet, or
. H1 plus 1/2 of the fotal height of the mast arm attachment assembly plus 1 fooft.
9. If pole location adjustments are required, fthe contractor must gain approval from the
Engineer as this may affect the mast arm lengths and arm attachment heights. The
contractor may contact the Signal Design Section Senior Structural Engineer for
assistance at (919) 814-5000.
10. The contractor is responsible for verifying that the mast arm length shown
will allow proper positioning of the signal heads over the roadway.
11. The contractor is responsible for providing soil penetfration festing data
(SPT) to the pole manufacturer so site specific foundations can be designed.

NCDOT Wind Zone 4 (90 mph)

loads that will be applied at the time of the installation.

Use elevation data for each arm to

Signal heads are rigidly mounted and vertically centered on the mast arm.

The roadway clearance height for design is as shown in fthe elevation views.
The top of the pole base plate is 0.75 feet above the ground elevation.
Refer to the Elevation Data Chart for the elevation differences between the proposed

StV

STV Engineers, Inc.
900 West Trade St., Suite 715
Charlotte, NC 28202
(704) 372-1885
NC License Number F-0991
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PROJECT REFERENCE NO. SHEET NO.
U-4700 CC Sig. 6.0
MAXTIME DETECTOR INSTALLATION CHART
PHASING DIAGRAM SIGNAL FACE I.D. DETECTOR PROGRAMMING 2 Phase
TABLE OF OPERATION A1 Heads L.E.D. BRE Fully Actuated
DISTANCE o = 8| Isolated
PHASE Loop SIZE | FROM | ..o S| caLL | DELAY [EXTEND |2 |2 | 3| 2| S
SIGNAL | g | @ E @ @ (FT) |STOPBAR = [PHASE| TIME | TIME | X |5 (3|3 |=
- FacE | B8 A @12,, @12,, (FT) 3| |z|” NOTES
Y W = 1. Refer to "Roadway Standard Drawings
21 27 B @ @ oA,2B | 6X6 | 420 * |%| 2 - Lo Ixl-Ix!-1% NCDOT"” dated January 2024 and “Standard
D2 ’ , _ _ _ _ _ Specifications for Roads and Structures”
2C,2D 6X6 110 * *| 2 - - X|-[X]|-|%
41, 42,45 |R|—|R 21, 22 41, 42, 43 A 5%a0 5 * (% 2 (150 T Ix * dated January 2024.
. ] ] ] 2. Do not program signal for late night
4B 6X40 | 0O * |*| 4 [15.0] - [X[-|X]|-|% flashing operation unless otherwise
PHASING DIAGRAM DETECTION LEGEND 4C 6X30 0 * |*%| 4 |15.0 - X[-[X|-|%* directed by the Engineer.
-0 DETECTED MOVEMENT % Video Detection Zone 3. Set all detector units to presence mode.
- UNDETECTED MOVEMENT (OVERLAP) 4. This intersection uses video detection.
- — — UNSIGNALIZED MOVEMENT Instal |l detectors according to the
—< — = PEDESTRIAN MOVEMENT manufacturer’s instructions to achieve
the desired detection.
5. Refer to Roadway and/or Pavement
Marking plans for stop bar locations.
\\\\ ~
N /// T 55 MPH -1% Grade
R - US 321 (Hickory Blvd) - /- | N
—————————————————— 7 -~ /
LEGEND
PROPOSED EXISTING
O Traffic Signal Head o>
—————————————————— ~ y O— Modified Signal Head N/A
___________________ f____________________________\\ US 321 (Hickory Blvd) N , _ Sian .
— N 55 MPH 0% Grade \\‘————4, ? Pedestrian Signal Head *
\ \ |
\\ N ‘\ |' O— Signal Pole with Guy o)
A ': | C J, Signal Pole with Sidewalk Guy o -
' g C— Inductive Loop Detector C__"
> Controller & Cabinet X7
—_——— e e W | | e e e— s — — — — — O Junction Box u
\ —m 2—in Underground Conduit ——-———
N/A Right of Way @ @————-
MAXTIME TIMING CHART — Directional Arrow —
SAASE S V| G Video Detection Zone s
FEATURE ; 2 Construction Zone N/A
Wall * 3 3 S rZZossy Type 111 Barricade N/A
bed Cloar * 3 3 ; m YIELD" Sign R1-2 O
(7]
Min Green 14 7
Passage * 2.0 2.0
Max 1 * 90 20
Yellow Change 5.2 3.0
Red Clear 1.4 3.1
Added Initial * - - .
Maximum  Initial * - - Slgnal Upgrade DOCUMENT NOT CONSIDERED
Time Before Reduction * - - Tempo r‘a'r\y DeSlg n B TMP Phase III SIGI\T,IA'\"I'AL\JLR%';LCESI\S/IPAIEIIE_TED
Time To Reduce * - - repar or ces of: :
b Frepared Tor e OTrices of US 321 (Hickory Boulevard) NB SEAL
Minimum Gap - - o™ CAR ‘n,,
Ad Walk at “\\\@@i{éé’/ 2 %,
vance Wa - - . . R o1 -7 =
— SR 1108 (Mission Road)/ § ST
on Lock Detector - X v z SEAL PR
v~ SR 1108 (Lower Cedar Valley Rd)| % i Tos § :
ehicle Recall MIN RECALL - . FA s =
Division 11 Caldwell County Hudson 2 '°°°<04/GINE®“: $
Dual Entry - - . PLAN DATE: Sept 2023 REVIEWED BY:  D,J. Darity ”""'OO/’;JZBW{{&;\\*\“\S
* These values may be field adjusted. Do not adjust Min STV Englneers, Inc' 750 N.Greenfleld Pkwy.Garner,NC £7529| PREPARED BY: R. Leon REVIEWED BY: T.M. Moody i ’m..k.J;m\\ a
Green and Extension times for phase 6 lower than 900 West Trade St., Suite 715 \ SCALE REVISIONS INIT. DATE DocuSigned by: ‘
what is shown. Min Green for all other phases should Charlotte, NC 28202 0 40 | OOIAALA J OM]LI/’ 10/18/2023
not be lower than 4 seconds. NG L'(7O4> 372;188;_5 0991 AN e | SOgrRSQETRT e TS
icense umber 7= \ / 1"240" b SIG. INVENTORY NO.  ||-]452T
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PROJECT REFERENCE NO. SHEET NO.
18 CHANNEL CONFLICT MONITOR . NOTES v4700 00 | Sig. 5.
PROGRAMMING DETAIL WDENABCEE
(set switches as shown) %
Sw2 1. To prevent "flash-conflict" problems, insert red flash program blocks for all
aa unused vehicle load switches in the output file. The installer shall verify that |
DO NOT REMOVE ANY DIODE JUMPERS. g. RE 2010 signal heads flash in accordance with the signal plan. SIGNAL HEAD HOOK-UP CHART
\Jj B | RPDISABLE swheno| S1 ] S2 | s3 | s4|s5|s6|s7|s8|s9|s10]s11]512 |85 A5 AK | Sh |52 |58
e} (2} . . 5 S6
2.2 2 o 9 o o [ M— WD 1.0SEC Z 2. Program controller to start up in phase 2 Green No Walk. —
j N S Y Y K Y JNY JY JNK ek Jh JRN Yk i Yk Jptc Y A E: AN - CHANNEL | 1 | 2 | 13| 3 | 4 [14| 5 | 6 15| 7 | 8 |16 0 | 10| 17 | 11| 12 | 18
- v e) . . .
® 9.2 .2 0 .92 @ 9 9 [ M LEDguard 3. If this signal will be managed by an ATMS software, enable controller and ) . 5 3
&% Z% E% Z% Z% Z\_'.% Z% Z% E% E% 2% 2% :% ﬁ% Z’% 2% 2% %_ N IPACT detector logging for all detectors used at this location. PHASE | 11 2 1pgp| 3 | 4 |pep| ® | © |pgp| 7 | 8 |pED|OLT|OL2|SPARE OL3 | OL4 |SPARE
0 f% g% S?% L‘T% Sj% “‘_I’% S_f% Q% QI% “:.% ‘9.% q,% 09% '\.% @% @% ﬁr% E: NN < (ISNAL | NU [21,22) NU | NU 4‘2”4’3 NU [ NU | NU | NU | NU | NU | NU | NU | NU | NU | NU | NU | NU
5 —® —0® MO0 M@ MO NO® MNO® V@ V@ OO MO N M@ V@ NG V@ M 0 — FYA 5-11 n ’
EEEEEEEEEEEEL L A — = | o
x LP L@ 26 <& <& <& <& <& <& <& 4& <& <& <& vé vé ~ E oo
= 0 129
2 Q% ":% Q% f% Q% '\:% \“3% Q% f—r% Q% 3'% C% 9% op% o,o% ".% «9% YELLOW DISABLE o WL__]1 —\ VELLOW
GEERY J JRF JAN JRY WY JEY JEY JEY WY JEY JEY WY JET Y JY JLT PRI S 1>
d [ce] N~ © (o] < 0110 020 — .:IS GREEN 130
Z SEBESESESE T BESESTESEEIECETEEHSE oF o8 ~ < [ W4 =
Z“’%“’%“’%“’%“’%@%@%@%@%@%@%@%T%ﬁﬁﬁﬁ 0120 03 0 & M5 9
e R Rl adeh.tag 0n000 0 w7
SNy YAy JaF Yo YT iy Y YN PN PN P YN N PN P N N 8128838 W s — ARROW 102
B EEELEEETRLELLE e =
59 L9 08 08 TP P b9 088 e e e T o — EQUIPMENT INFORMATION AR
W EFEFFEEEREEERE: Yl =k
S =7 =7 W=F =7 U=F = =F UV T T I’ IV YT WV WY O [ ] 11
0 0707070007650 2020080880000 R CONLIOIIE .......oevveeeeeeeeeeenee 2070LX il
COMPONENT SIDE E 3 (OF 11T AU 332 w/ Aux
[:)<::) I\J (:)-]- F:QAEEEP\/l(:)‘\/'[EE }ls\r\l\*/ ‘J l_JI\/q F:)IEE F:{ff; III[::::::::] 1:; :2?2;:::1::i;:f1<}|&;;;;};i ..................................... :é:;;::;i:%(f? thlc\}x(-]-l pUﬂ EE
NOTES: E 1573—/ Output File Positions...........ccccccooc. 18 With Aux. Output File NU = Not Used
1. Card is provided with all diode jumpers in place. Removal of any jumper Load Switches Used............................ S2, S5
allows its channels to run concurrently. B = DENOTES POSITION Phases Used........ccooeeeeeeeiieeceiieeeaeee 2,4
2. Ensure jumpers SEL2_SEL5 and SELg are present On the monitor board- Overlaps ............................................... NONE
3. Ensure that the Red Enable is active at all times during normal operation.
4. Connect serial cable from conflict monitor to comm. port 1 of 2070
controller. Ensure conflict monitor communicates with 2070.
INPUT FILE POSITION LAYOUT
(front view)
1 2 3 4 3} 6 7 8 9 10 11 12 13 14
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
U o) o o) o o o) o o) o) o) o) o)
FILE T T T T T T T O T é T T T T ISOI_DACTOR
nmpn E E E E E E <>E E E E E
I M M M M M M M M M M M ST
L e s e R YLRNTE e
Y Y Y Y Y Y n Y Y Y Y Y ISOLATOR
E : )
S S S S S * udl S S S S S S S
L L L L L L L L L L L L L
U o o o o o O o o o o o O o
FILE T T T T T T &T T T T T T T T
"J" E E E E E Q, E E E E E E E E
M M M M M M M M M M M M M
B R R R R E e e
Y Y Y Y Y Y Y Y Y Y Y Y Y

EX.: 1A, 2A, ETC. =LOOP NO.'S

FS = FLASH SENSE
ST =STOP TIME

SPECIAL DETECTOR NOTE

Install a video detection system for vehicle detection.

Perform installation according to manufacturer's directions and
NCDOT engineer-approved mounting locations to accomplish the
detection schemes shown on the Signal Design Plans.
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SIGNAL FACE I.D.

Al'l Heads L.E.D.

(R

()

(©)

22

12//

12//

(W

41, 42, 43

DEFAULT PHASING
DEFAULT PHASING DIAGRAM TABLE OF OPERATION
PHASE
SIGNAL | F
race [ 2]4]4
ak & (R
T[T &, =
22 GIRI|Y
41, 42,43 |R|—|R <::> <::>
1,72 |5 |~—|=r <:::> 21
71, 72
ALTERNATE PHASING DIAGRAM
ALTERNATE PHASING
TABLE OF OPERATION
PHASE
SIGNAL 7 E
FacE |91 38
7195
B4+7 i
21 FIR|Y
22 G|RI|Y
PHASING DIAGRAM DETECTION LEGEND 41, 42,43 |R |—| R
<«—@ DETECTED MOVEMENT 1,72 |=R|=—|=r
<«—— UNDETECTED MOVEMENT (OVERLAP)
<«—— UNSIGNALIZED MOVEMENT
< — = PEDESTRIAN MOVEMENT
//ﬁ\\\\
S AN
\\\\ US 321 (Hickory Boulevard)
_________________________________ / N~
/7 \\\ // \\

MAXTIME DETECTOR INSTALLATION CHART

DETECTOR PROGRAMMING
DISTANCE o _|E f o
SIZE FROM S| CALL | DELAY |EXTEND | |Z [Z |2 | S
LOOP (FT) | STOPBAR TURNS = |PHASE| TIME | TIME E alS § =
(FT) = 2 |=|=

< 5

2A 6X6 420 5 X| 2 X[ X]|X X
2B 6Xo 420 5 X| 2 XXX X
44 6X40 0 2-4-2 1 X| 4 [15.0 X X X
4B 6X40 0 2-4-2|X| 4 |15.0 X X X
A 6X40 0 2-4-2 | X| 7 p¥15.0 X X X

% Disable Delay During Alternate Phasing Operation.

-1% Grade

PROJECT REFERENCE NO.

SHEET NO.

U-4700 CC

Sig. 7.0

2 Phase

Fully Actuated w/ Alternate Phasing Operation
US 321 Closed Loop System

NOTES

1. Refer to "Roadway Standard Drawings NCDOT”

dated January 2024 and

"Standard

Specifications for Roads and Structures”
dated January 2024.

2. Do not program signal

for

late night

flashing operation unless otherwise

directed
3. Set all

by the Engineer.

4. The Division Traffic Engineer will
determine the hours of use for each
phasing plan.

signal

Pedestal

55 MPH 0% Grade

MAXTIME TIMING CHART
PHASE
FEATURE

2 4 7
Walk * - - -
Ped Clear * - - -
Min Green 14 7 7
Passage * 6.0 2.0 2.0
Max 1 * 90 20 30
Yellow Change 5.2 3.0 3.0
Red Clear 1.4 2.6 1.8
Added Initial * 1.5 - -
Maximum Initial * 46 - -
Time Before Reduction * 15 - -
Time To Reduce * 30 - -
Minimum Gap 3.4 - -
Advance Walk - - -
Non Lock Detector - X X
Vehicle Recall MIN RECALL - -
Dual Entry - X X

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

is shown. Min Green for all other phases should not be

L ) 4 (|

SR 1108
(Mission Road)

US 321

-L-

(Hickory Boulevard)

Metal Pole with Mast Arm #1
Sta. 545+26+
63' LT =

Maximum times shown
for free—-run operation only.
system timing values supersede
these values.

mounted a minimum of 8’
point of the roadway surface elevation.
Refer to Roadway and/or Pavement

mounted signal

heads shal |l be
above the high

detector units to presence mode.

in timing chart are
Coordinated

Marking plans for stop bar locations.
LEGEND
PROPOSED EXISTING
O—» Traffic Signal Head o>
O Modified Signal Head N/A
— Sign —

? Pedestrian Signal Head ?
o— Signal Pole with Guy o)
Q_‘U Signal Pole with Sidewalk Guy ._L
C— [nductive Loop Detector C_ "
> Controller & Cabinet "=
O Junction Box L
e 2-in Underground Conduit ————-—

N/A Right of Way @ @————-
— Directional Arrow —
[OF—= Metal Pole with Mastarm O—

— ) — Directional Drill N/A

O Type II Signal Pedestal L J

JVVN Yield Bars VAVAVAN

® "YIELD" Sign (R1-2) ®

No Left Turn Sign (R3-2)

© No U-Turn Sign (R3-4) ©

Signal Upgrade - Final Design

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED
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PROJECT REFERENCE NO. SHEET NO.
18 CHANNEL CONFLICT MONITOR NOTES U-4700 CC Sig. 7.1
OFF
PROGRAMMING DETAIL WDENABCEE'
(remove jumpers and set switches as shown) - % 1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused
- vehicle load switches in the output file. The installer shall verify that signal heads
REMOVE DIODE JUMPERS 2-11,2-12, 4.6, 4.7, 4-11, 4-12,5-7, 5-11, 5-12 ON—> flash in accordance with the signal plan. SIGNAL HEAD HOOK-UP CHART
- ' [ W RF 2010 —
LOAD AUX | AUX | AUX | AUX | AUX | AUX
\JE __ . 5\/‘;)'31'(3)'%%'-5 » | 2.Program phases 4 and 7 for Dual Entry. switcH No.| S S2 S3 | S4| 85|86 | S7| S8 |89 810|811)8121"51"|"s2°|'s3 | 'S4 | S5 | S6
. . Z
RE7 =E7 S 3 JE3 OFF O T 2 w%f\%@% %v%M%N% A B | GYENABLE 2 CHANREL | 1 2 13 3|4|14|5]|6/|15]|7 16| 9 | 10|17 ] 11]12]18
f ‘L% _'% \L% ;% _'% ‘L% ;% ;% F'% ‘—% ~® -0 -0 -0 -0 -0 - M| SF#1 POLARITY 'g 3. Program controller to start up in phase 2 Green No Walk. NO.
© B— LEDguard
—0 ANO NGO N® VO N® UG NO NO NO® VO NO NO NO Ve Ne A B | FYACOMPACT 4. If this signal will be managed by an ATMS software, enable controller and detector - X e
o 2% t.% o‘g% t% g% ﬁ% 3% Q% g% :% g% m% w% ,\% @% m% v% | Em ;_?o < logging for all detectors used at this location. SISNAL INU | 21 | 22 | NU | NU (*T32 NU | 727 NU [ NU | 71| NU | NU | NU | NU [NU | 72| 71 | NU
O © 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I . - _ ]
5 ; : g NP NO M@ M@ M@ ™ CY)O COO MmN MO ™ mO ™ mO (L/u) Bl FYA5-11 N
= ‘7% \T% v,% Q% [:% 53% 2% S_r% 2% T = ‘9% m% oo% ~ m% " T :Il: FYAT7-12 5. The cabinet and controller are part of the US 321 Closed Loop Signal System. RED 128 128 101
T Ch 26 26 38 38 <6 36 38 v8 30 30 v vé <8 Y0 vé o E onss N .
o® ~@ ©® v O O O = YELLOW 129 | 129
BREE S e S
5 ~® -0 <0 -0 VO VO VO VO VO VO VO VO Ve e Ve WO W 0100 0 10 o [ W g GREEN 130
FEELEEEEEEEEEEIEEL B 1=
S o b o b AP T T TP TP TP TP S T ng o Y NH 0120 030 Z 7 RED
< TQ 9 Tg Tg T 09 ©9 ©9 ©9 ©9 ©9 © ©o©o© ©9 ©9 5130040 o OE_s5 @ ARROW A114/A101
AR E R R el o shat g 0U0050 Tt ; EQUIPMENT INFORMATION
951'%53 Ar Y Ya'r Yar YNIr YN YN N TN I IR R Y XY R 8128838 B Eg_/ QU O O )&'E{LRLSVV\\/ 102 A115|A102
o)
S S Rt N R s S S g 95 Y5 O5 M5 T 25 off 0170 080 ON —> CoNtroller...........ocvvevreereiicreseeen. 2070LX FLASHING A1161A103
TO O ZO0 “0 “0 “0 0O 0@ 0@ 0@ 0@ 0@ 0@ 0@ 0@ @ ©°@ 0180 090 .
0 L0 ol e S e [ Cabinet......cooovei 332 w/ Aux ARROW
g% g% g% g% g% g% g% g% ﬁj% t,% S,’% 5,’% if% ﬁ% ﬁ,% :,% S,’% FF ':. " SOfWArE.......ceeveeiereieieieieeeieieee, Q-Free MAXTIME GREEN 130 103 133 124
G0 008800 2098 28 28 28 28 20 8@ —RE Cabinet MouNnt........c.ooveeeeeeeeeeeeeeee. Base
COMPONENT SIDE E 12 § Output File Positions.............cccceeune..... 18 With Aux. Output File w
REMOVE JUMPERS AS SHOWN .:l :]Ig Load SWItCheS Used ............................ ii,xsgas'z\bi‘lgé k
: N | 17 ’ _
NOTES: ] Phases Used.............cccccocoviiiiiinnnnnns 2,4,7 NU = Not Used
1. Card is provided with all diode jumpers in place. Removal of any jumper Overlap "1™ .., NOT USED * Denotes install load resistor. See load resistor installation detail this sheet.
allows its channels to run concurrently. N - DENOTES POSITION OVEHAD "2" e NOT USED * See pictorial of head wiring in detail this sheet.
2. Ensure jumpers SEL2-SELS and SEL9 are present on the monitor board. 8ver:ap 2 """"""""""""""""""""""" .
VErlap "4" ...,
3. Ensure that the Red Enable is active at all times during normal operation. Overlap "7" ... *
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
4 SECTION FYA SIGNAL WIRING DETAIL
INPUT FILE POSITION LAYOUT (wire signal heads as shown)
(front view) INPUT FILE CONNECTION & PROGRAMMING CHART
OL4 RED (A1@1) OL3 RED (Al14)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
OL4 YELLOW (A102) OL3 YELLOW (A115)
U v @2 v 0 0 @ 4 0 0 0 0 0 0 0 FS LOOP NO. | . LOOP INPUT |PIN| INPUT |DETECTOR| CALL | DELAY |EXTEND|cyrenpl APPED | carl | DURING @ @
EILE o oA 0 e 0 A 0 0 0 e e 0 o e ‘| TERMINAL |FILE POS.|NO.| POINT | NO. |PHASE| TIME | TIME INITIAL GREEN
P ¢ 2 P P P P P P P P P P 2B TB2-7,8 12L 43 5 3 2 X X X
L T T T T T T T T T T T DC
Y 2B Y Y Y 4B Y Y Y Y \ Y Y |isoLATOR AA T84-9,10 16U 41 3 8 4 150 X X @7 GREEN (124) <:::> OL7 GREEN u33y—————————<:::>
4B TB4-11,12 l6L 45 7 9 4 15.0 X X
s s s s 3 7 s s s s s s s s s 7A TB5-5,6 JBU |57 19 21 % 7 15.0 X X
U O O] O O] O (@] (@] (O] (@] 0] (@] O O
FILE T T T T 7A T T T T T T T T T * For the detectors to work as shown on the signal plan, see the Vehicle Detector Setup Programming Detail /1 /Z
"J" c 7 7 = NOT 7 7 7 7 7 E 7 e e for Alternate Phasing on sheet 3.
L P e P E lusep!| F§ P P P R e 2 e R INPUT FILE POSITION LEGEND: J2L
Y Y Y Y Y Y Y Y Y Y Y Y Y | ‘
FILE J
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE SLOT 2
LOWER

ST =STOP TIME

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown below)

ACCEPTABLE VALUES

VALUE (ohms) | WATTAGE
1.OK - 1.9K 25W (min)
20K - 3.0K [10W (min)

PHASE /7 YELLOW FIELD

TERMINAL

AC-

AC-

(123)

OL/ YELLOW FIELD
TERMINAL

(132)
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NOTE OL7 ASSIGNED

TO CHANNEL 5wl

OUTPUT CHANNEL CONFIGURATION

Front Panel

Main Menu >Controller >More>Channels>Channels Config

Web Interface

Home >Controller >Advanced 10>Channels>Channels Configuration

Channel Configuration

MAXTIME OVERLAP PROGRAMMING DETAIL

Front Panel

FOR DEFAULT PHASING

PROJECT REFERENCE NO. SHEET NO.

U-4700 CC Sig. 7.2

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

Web Interface

Home >Controller >Overlap Configuration >Overlaps

Overlap Plan 1

Overlap 3 4 7
Type FYA 4 - Section | FYA 4 - Section Normal
Included Phases 2 2 7
Modifier Phases - 7 -
Modifier Overlaps 7 - -
Trail Green 0 0 0
Trail Yellow 0.0 0.0 0.0
Trail Red 0.0 0.0 0.0

MAXTIME OVERLAP PROGRAMMING DETAIL

Channel Control Type Control Source Flash Yellow | Flash Red Flash Alt [MMU Channel
1 None 1 X X 1
2 Phase Vehicle 2 X 2
3 None 3 X X 3
4 Phase Vehicle 4 X 4
5 Overlap 7 X 5
6 None 6 X X 6
7 Phase Vehicle 7 X 7
8 None 8 X X 8
9 None 1 X X 9
10 None 2 X X 10
11 Overlap 3 X 11
12 Overlap 4 X 12
13 None 2 13
14 None 4 14
15 None 6 15
16 None 8 16
17 None 5 X X 17
18 None 6 X 18

FOR ALTERNATE PHASING

Front Panel

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

Web Interface
Home >Controller >Overlap Configuration >Overlaps

In the table view of the web interface, right click on
"Overlap" in the top left corner of the table. Copy the
entire contents of Overlap Plan 1. Paste Overlap Plan 1
into Overlap Plan 2. Modify Overlap Plan 2 as shown
below and save changes.

Overlap Plan 2

Overlap 3 4 7
Type FYA 4 -Section | FYA 4 - Section Normal
Included Phases - - 7
Modifier Phases - 7 -
Modifier Overlaps 7 - -
Trail Green 0 0 0
Trail Yellow 0.0 0.0 0.0
Trail Red 0.0 0.0 0.0

NOTICE INCLUDED PHASES

« ON OL3 AND OL4

SEALED: 10/18/2023
REVISED: N/A
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MAXTIME DETECTOR PROGRAMMING DETAIL

FOR ALTERNATE PHASING LOOP 7A

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

Web Interface
Home >Controller >Detector Configuration >Vehicle Detectors

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

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

PLAN 2
Detector Call Phase Delay
TA 21 7 0

PROJECT REFERENCE NO. SHEET NO.

U-4700 CC Sig. 7.3

MAXTIME ALTERNATE PHASING ACTIVATION DETAIL

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

PHASING

ACTIVE PLAN REQUIRED TO RUN DEFAULT PHASING

OVERLAP PLAN VEH DET PLAN
1 1
2 2

ACTIVE PLAN REQUIRED TO RUN ALTERNATE PHASING

ALTERNATE PHASING CHANGE SUMMARY

THE FOLLOWING IS A SUMMARY OF WHAT TAKES PLACE WHEN
OVERLAPS 3 AND 4, AND VEHICLE DETECTOR PLAN 2 ACTIVATE
TO CALL THE "ALTERNATE PHASING":

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

VEH DET PLAN 2: Reduces delay time for phase 7
call on loop 7A to 0 seconds.

MAXTIME ALTERNATE PHASING PATTERN
PROGRAMMING DETAIL

Front Panel
Main Menu >Controller >Coordination >Patterns

Web Interface
Home >Controller >Coordination >Patterns

Pattern Parameters
Pattern Veh Det Plan | Overlap Plan
* 2 2

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

the Division and/or City Traffic Engineer.
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Maximum

Design Loading for METAL POLE NO. 1

25.6 fT.

Roadway Clearance
Design Height 17 f+t

Minimum 16.5 f+.

4 & 5

I

S0 ¢ Pole
- -
1/ 4/ ! 8/ | 8/ | 4/ | 12/ | 13/ !
| I I i | |
I | | i i i |
| | | | | | ]
— —_— I I
O o o | I I o
¢:{Z§: O O CD ? Street Name 10 \
O O 6 L gl
See Notes

H1=
See
Note

I See Note Td

22.0’

H2

See

Note 8

See

Note Tfe ﬁ@%&%@

High Point of Roadway Surface

Base line reference elev.

Elevation View @ 270°

I

= 0.0’

¢ Foundation

PROJECT REFERENCE NO. | SHEET NO.
METAL POLE No. 1 )
SPECIAL NOTE U-4700 CC Sig. 7.4
The contractor is responsible for verifying
that the mast arm attachment height (HI)
willprovide The "Design Height” clearance
from The roadway before submitting findl MAST ARM LOADING SCHEDULE
shop qrawhwgs for OpprgvtherIfy , LOADING
elevation data below which was obtained SYMBOL DESCRIPTION AREA | SIZE | WEIGHT
by field measurement or from available ~ )
project survey data. o RIGID MOUNTED SIGNAL HEAD s or 25.; W 4 LBS
_ 9 12"-4 SECTION-WITH BACKPLATE SR P
Elevation Data for Mast Arm =
Attachment (H1) o, RIGID MOUNTED SIGNAL HEAD 25.5" W
. 123 SECTION-WITH BACKPLATE | >F+| .4, [0 L85
Elevation Differences for: Pole 1 N/A — 8.5\
PEDESTRIAN SIGNAL HEAD 20 SF Y 21 LBS
Baseline reference point at é%% 0.0 £+ 0.0 £+ WITH MOUNTING HARDWARE T 1700
¢ Foundation @ ground level ’ ’ ’ ’ BgO”W
. . SIGN ;
Elevation difference at 2 9.0 S.F. X 17 LBS
High point of roadway surface t2.6 TT. 0.0 ft. RIGID MOUNTED 36.0"L
Elevation difference at STREET NAME SIGN 24.0" W
Fdge of fravelway or face of curb N/7A 0.0 ft. RIGID MOUNTED 16.0 S.F. 96,>(<)”L 36 LBS
NOTES
DESIGN REFERENCE MATERIAL
Terminal ) ) ) ) ) )
Compartment 1. Design the traffic signal sfructure and foundation in accordance with:
@ 180° « The 6th Edition 2013 AASHTO “Standard Specifications for Structural Supports for Highway

Signs, Luminaires, and Traffic Signals,

including all of the latest interim revisions.

«  The 2024 NCDOT "Standard Specifications for Roads and Structures.” The latest addenda to
the specifications can be found in the traffic signal project special provisions.

. The 2024 NCDOT Roadway Standard Drawings.

. The traffic signal project plans and special provisions.

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

https://connect.ncdot.gov/resources/saftety/Pages/1TS-Design—-Resources. aspx

DESTGN REQUIREMENTS

8 BOLT BASE PLATE DETAIL

See Note ©

Mast Arm
+D‘irecﬂom

4//

Plate width

BASE PLATE TEMPLATE & ANCHOR BOLT
LOCK PLATE DETAIL

For 8 Bolt Base Plate

2. Design the fraffic signal structure using the loading conditions shown in the elevation
views. These are anticipated worst case “design loads” and may not represent the actual
loads that will be applied at the time of the installation. The contractor should refer fo the

traffic signal plans for the actual

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

horizontal when fully loaded.

5. A clamp—type bolted mast arm-to-pole connection may be used instead of the welded ring
stiffened box connection shown as long as the connection meets all of the design

requirements. This requires staggering the connections.
determine appropriate arm connection points.

6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.
(. The mast arm attachment height (H1) shown is based on the following design assumptions:
d. Mast arm slope and deflection are not considered in determining the arm attachment

height as they are assumed to offset each other.

O O O T

foundation ground level and the high point of the roadway.
8. The pole manufacturer will determine the total height (HZ2) of each pole using the greater of

the following:
. Mast arm attachment height (H1) plus 2 feet, or

Signal heads are rigidly mounted and vertically centered on the mast arm.

The roadway clearance height for design is as shown in fthe elevation views.
The top of the pole base plate is 0.75 feet above the ground elevation.
Refer to the Elevation Data Chart for the elevation differences between the proposed

. H1 plus 1/2 of the fotal height of the mast arm attachment assembly plus 1 fooft.
9. If pole location adjustments are required, fthe contractor must gain approval from the
Engineer as this may affect the mast arm lengths and arm attachment heights. The
contractor may contact the Signal Design Section Senior Structural Engineer for

assistance at (919) 814-5000.

10. The contractor is responsible for verifying that the mast arm length shown
will allow proper positioning of the signal heads over the roadway.

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

NCDOT Wind Zone 4 (90 mph)

loads that will be applied at the time of the installation.

Use elevation data for each arm to

StV

STV Engineers, Inc.
900 West Trade St.,
Charlotte, NC 28202

Suite 715

(704) 372-1885
NC License Number F—0991
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PROJECT REFERENCE NO.

SHEET NO.

U-4700 CC Sig. 8.0

PHASING DIAGRAM SIGNAL FACE I.D. MAXTIME DETECTOR INSTALLATION CHART 2 Phase
Fully Actuated
All Heads L.E.D. DETECTOR PROGRAMMING US 321 Closed Loop System
TABLE OF OPERATION L |B
DISTANCE o Bl 2]e NOTES
I —— PHASE @ @ LooP SIZE FRON | ons | S| CALL | DELAY [EXTEND | 5 Z(3(2|S NVILY
;i> (FT) | STOPBAR = |PHASE| TIME | TIME |% |5 |S|5|=
SIGNAL E @12,, @12,, (FT) z “lEl (2|
FACE % % A < = 1. Refer to "Roadway Standard Drawings NCDOT”
06 73 a <:> <:> o dated January 2024 and “Standard
PHASING DIAGRAM DETECTION LEGEND 3130 @mm 3A 6X40 0 2-4-2 1X| 3 X X -1X Specifications for Roads and Structures”
<—@  DETECTED MOVEMENT : 31, 32 6l, 62 B | 6X40 ) O |2-42 |X| 3 X|-|X]-[X dated January 2024.
61, 62 FIR|Y 6A 6X6 | 420 6 |X| 6 X|X|X]|-]X 2. Do not program signal for late night
UNDETECTED MOVEMENT (OVERLAP) 6B 6X6 420 o X| 6 XIX[X]-]|X flashing operation unless otherwise
-« — — UNSIGNALIZED MOVEMENT - . 9 ©op .
< — — > PEDESTRIAN MOVEMENT directed by the Engineer.

3. Set all detector units to presence mode.

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

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

6. Pedestal mounted signal heads shall be
mounted a minimum of 8’ above the high
point of the roadway surfdce elevation.

7. Refer to Roadway and/or Pavement
Marking plans for stop bar locations.

Metal Pole with Mast Arm #1
Sta. 532+10 +/- -L-
88' RT +/-
NN
: / N\
US 321 (Hickory Blvd) 55 MPH 0% Grade / N
——————————— — - e
_________ —7————// ______“________“______”______”__________________i%Q_”_______
N cocl R S | I =
N (V) <l ] < D @
- - » -
S Ghe R =
— — S 4ot
— - 2 < z 2 ———————— B i ——
- - - - - _ __%>. I - —_ —_ —_ [ _ - -
—
e — SO
________________ US 321 (Hickory Blvd) \\ //
55 MPH 0% Grad
‘ v/ LEGEND
\ [ PROPOSED EXISTING
O— Trafftic Signal Head o
O Modified Signal Head N/A
— Sign —
? Pedestrian Signal Head ?
Oo— Signal Pole with Guy o)
Signal Pole with Sidewalk Guy o
N w
MAXTIME TIMING CHART —C— Inductive Loop Detector C_ "D
PHASE > Controller & Cabinet X
FEATURE 3 6 O Junction Box u
Walk * _ _ — 2—in Underground Conduit —-—-—-—-—
Ped Clear * _ _ N/A Right of Way ~ ————-
Min Groen 7 ” —> Directional Arrow —
Passage * 0 6.0 OF—— MeTo[ Polg with quTorm O—
e ” S —_— D) — Directional Drill N/A
ax 9 O Type II Signal Pedestal L J
Yellow Change 30 >2 D) No Left Turn Sign (R3-2) ®
Red Clear 5.3 1.0
Added Initial * - 1.5
Maximum Initial * - 46
Ti Bef. Reducti . 15 DOCUMENT NOT CONSIDERED
Ime betore Reducrtion - .
' New Installation SIGNATURES GOMPLETED
Time To Reduce * - 30
Prepared for the Offices of: .
e T pod : @ = US 321 (Hickory Boulevard) NB i,
Advance Walk - i, at U-Turn South of \\e‘g;sf\,.ﬁ.“f?gz/;j@
C o ST Sl
Non Lock Detector X - v SR 1108 (MlSSlon Road)/ § Qgg /I/V( ":
Vehicle Recall - MIN RECALL \ SR 1108 (Lower Cedar Valley Road) Do Skt g
Dual Entry - - Division 11 Caldwell County Hudson| % 5%Cn&€§f:‘§
, PLAN DATE: Sept 2023 REVIEWED BY: D, J. Darity 2%,4Q .......... 5
* These values may be field adjusted. Do not adjust Min STV Englneers’ I ne. 750 N.Greenfleld Pkwy,Garner,NC 27529| PREPARED BY: J.T. Grimm REVIEWED BY: T, M. Moody ’ "'L:R.%i.?\?‘“\\
Green and Extension times for phase 6 lower than what 900 West Trade St., Suite /15 SCALE REVISIONS INIT. DATE DocuSigned by:

is shown. Min Green for all other phases should not be
lower than 4 seconds.

Charlotte, NC 28202
(704) 572—-1885
NC License Number F—0991
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PROJECT REFERENCE NO. SHEET NO.
18 CHANNEL CONFLICT MONITOR NOTES 0-4700 Ce Sig. 8.1
ON  OFF
PROGRAMMING DETAIL -
(set switches as shown) - % 1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused
_ vehicle load switches in the output file. The installer shall verify that signal heads SIGNAL HEAD HOOK-UP CHART
DO NOT REMOVE ANY DIODE JUMPERS. — B RF 2010 swiTehNo| S1|S2 | S3 | s4 | s5| 6| S7|s8|S9|s10|s11|s12/°5"55" |53 |54 | 55 | S6
] RP DISABLE - CMU
o T WD 1.0 SEC 9 2. Program controller to start up in phase 6 Green No Walk. cianNeL | 1 1 2 113l 3l al1als !l el 718l 9l10l17] 111 121 18
didddddddddddadds L e ] :
j I S ST YOI Y S I Y Y LIy Ny Yy S N LY N e [ SF#1POLARITY & | 3. If this signal will be managed by an ATMS software, enable controller and detector PHASE | 1 | 2 |pp| 3 | 4 |pep| 5 | 6 PED 7| 8 PED OL1| OL2 |sPARE| OL3 | OL4 |sPARE
g% Q% ';% 8% ﬁ% 3‘% Q% &'% :% 9% O% w% ,\% w% m% v% M% — —m EEDsgglf‘Ard . logging for all detectors used at this location.
iy JPNT JEST JENT JST ST T 2T I G IR IR IRT IRT 10T IR I e = VA COMPACT Heohme | NU | NU | NU [31,32) NU | NU | NU 61,62 NU | NU | NU | NU | NU | NU | NU | NU | NU | NU
o Qf% ';,% SE% 1:% g% ﬁ% 3‘% Q% g}% :% g% @% w% ,\% @% m% v% e W FYATO < | 4. The cabinet and controller are part of the US 321 Closed Loop Signal System.
L I R L R R L L R R R R L B L R R — . FYAS10 n RED 134
[
Eaddddnadddagads  SpERN = E
x CP LP O <& <& <6 <& <& <& <& <& <& <6 <& vé vé ~ P ON=>
o® ~@ ©® v —
S T ETE BB S YE IS 05 N5 TE O off of nE oF  veuownisse emmm @ [l J1 T GREEN
O IP I6 I Id 68 b 68 W W8 W B8 W VB W V& V8 V8 oo ==l ]
—' -=- W3 RED
W oE =X X 2F IX of nL of 0L v& of o & O - T 0110 020 commm J m s ARROW 116
S o S S S wig VI =g S i =T < O < Td S Od <fd S ig O 90 W 9120 030 el > 7
Z 20 26 26 2@ 26 0b 6@ 0@ 0 H& O & & O 0130 040 e [l |5 2
LT o@® ~@ ©@ @ <@ » e [ _Ms YELLOW 117
O HTH T S SE S eI CE T S o oy 040050 emmmz g— ARROW
Nr Yty Jar Yt P Jaty JNE Y JNEF Jr JNT Y0 PN Y P Y YN SO IO R O N O R s — L, p—
oY ~N Y ©F 0¥ ¥ ¥ N 0160 070 e ARROW 118 136
ettt R S S
TO O 0 =0 = & 5 b HE b b 0 V& H® Vé & 0180 09O
O O O O o O O o & LT T Y T T T o v YT ] 11 o
ST et me sf 28 et 28 et 2t 28 28 et e | COMIONET. ..., 2070LX R
COMPONENT SIDE — 3 CabINGL.....coooeveeceeeeee e 332 w/ Aux NU = Not Used
DO NOT REMOVE ANY JUMPERS [ T :Ilg Software .............................................. Q-Free MAXTIME
NOTES: l:l.: - Cabinet Mount...........ccccoeiiiiiiiiiiiee, Base
' _/ Output File Positions..........c................ 18 With Aux. Output File
W s Y p
1. Card is provided with all diode jumpers in place. Removal of any jumper Load Switches Used..............ccceeeeee, S4, S8
allows its channels to run concurrently. B = DENOTES POSITION Phases Used.........ccoooveeiiieiiiiieiiienn, 3,6
OF SWITCH Overl NONE
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. VETIAPS. .o
3. Ensure that the Red Enable is active at all times during normal operation.
4. Connect serial cable from conflict monitor to comm. port 1 of 2070
c controller. Ensure conflict monitor communicates with 2070.
o INPUT FILE POSITION LAYOUT
(front view) INPUT FILE CONNECTION & PROGRAMMING CHART
; 1 2 3 4 5 6 7 8 9 10 11 12 13 14
® DELAY
3 LOOP INPUT |PIN| INPUT |DETECTOR| CALL | DELAY |[EXTEND ADDED
c 0 0 0 t | 83 | #3 0 0 0 0 0 0 C FS LOOP NO.| TERMINAL |FILE POS.NO.| POINT | NO. | PHASE | TIME | TIME |EXTEND||NTiaL | CAM- | DURING
o FILE U o o o o o o 0 o o o o DG
5 T T T T 3A 3B T T T T T T T | isolATOR 3A TB4-5,6 15U 58 20 7 3 X X
nmpnw
% | E E E E o1 | NoT E E E E E E E ST 3B TB4-9,10 l6U 41 3 8 3 X X
9 L P P P P | Usep | usep | § P P P P P P . 6A TB3-5,6 u | 40 2 16 6 X X X
- Y Y Y Y Y Y Y Y Y Y Y ISOLATOR 6B TB3-7,8 J2L 44 6 17 6 X X X
S c | g8 | D 0 0 v 0 0 0 0 0 0 0 0 INPUT FILE POSITION LEGEND: J2L
T U (@] (@] @] O O @] (@] O (@] O (@] (@] (@]
= FILE T 6A T T T T T T T T T T T T FILE J | ‘
o nmn
; J Mo g6 | W M M M T M M M M M M T SLOT 2
S L P P P P P P P P P P P P P LOWER
— T T T T T T T T T T T T T
S Y 6B Y Y Y % Y Y Y Y Y Y % Y
% EX.: 1A, 2A, ETC. =LOOP NO.'S FS = FLASH SENSE
s ST = STOP TIME
? THIS ELECTRICAL DETAIL IS FOR
S THE SIGNAL DESIGN: 11-1454
> DESIGNED: Sept 2023
& SEALED: 10/18/2023
5 REVISED: N/A
% DOCUMENT NOT CONSIDERED
w FINAL UNLESS ALL
8 ELECTRICAL DETAIL SIGNATURES COMPLETED
E ELECTRICAL AND PROGRAMMING . SEAL
g perans ror | US 321 (Hickory Boulevard) NB e,
= \\‘\\ '\\/\,.....,0( ”'Iz
g Prepared for the Offlces of: d t U B T u rn SO u t h 0 f 3‘\ @Q\Q%ESS/O/I//% "’a,
2 SR 1108 (Mission Road)/ FAE
3 o SR 1108 (Lower Cedar Valley Rd)| 2 : &5 : %
3 St\v e Division 11 Caldwell County tudson| % o §
S : PLAN DATE: Sept 2023 REVIEWED BY: D, J. Darity ”""O:O/VZLB.J".{)&{\/\:‘S
'é STV Engineers, Inc §° PREPARED BY: R.,L. Aristondo |[REVIEWED BY: T.M. Moody e
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Design Loading for METAL POLE

NO. 1

70’

¢ Pole

25.6 TT.

45’
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Roadway Clearance
Design Height 17 T
Minimum 16.5 f+t.

¢

See Notes
4 & 5

j

See Note 7d

H1= 18.0’

See
Note 7

He

See

Note 8

See Note Te

High Point of Roadway Surface

?

Base line reference elev. = 0.0’

Elevation View @ 270°

ﬁ%s 7

¢ Foundation

9\\

PROJECT REFERENCE NO. SHEET NO.
METAL POLE No. 1 )
SPECIAL NOTE U-4700 CC Sig. 8.2
The contractor is responsible for verifying
that the mast arm attachment height (HI)
willprovide The "Design Height” clearance
from The roadway before submitting findl
shop drawings for approval. Verify MAST ARM LOADING SCHEDULE
elevation data below which was obtained LOADING
, o DESCRIPTION AREA SIZE | WEIGHT
by field measurement or from available SYMBOL
project survey data. 25 Sa
RIGID MOUNTED SIGNAL HEAD 115 SF N 74 LBS
Elevation Data for Mast Arm 12"-4 SECTION-WITH BACKPLATE R R
Attachment (H1) o
PEDESTRIAN SIGNAL HEAD 20 SF Y 21 LBS
Elevation Differences for: | Pole 1 N/A WITH MOUNTING HARDWARE 17.0"L
. . 36.0"W
Baseline reference point at SIGN 9.0 S.F X 17 LBS
¢ Foundation @ ground level 5%9 0.0 . 0.0 Tt RIGID MOUNTED ] 36.07L
Elevation difference at 24.0" W
High point of roadway surface “L1 fT. 0.0 ft. STRRIEGEITD NMA(S\AUENTSEIDGN 16.0° S.F. 96%% 36 LBS
Elevation difference at :
Edge of fravelway or face of curb N7 A 0.0 fT.
NOTES
DESIGN REFERENCE MATERIAL
Terminal
Compartment 1. Design the traffic signal sfructure and foundation in accordance with:
@ 180° « The 6th Edition 2013 AASHTO “Standard Specifications for Structural Supports for Highway

Signs, Luminaires, and Traffic Signals,

The
the
The
The
The

including all of the latest interim revisions.
2024 NCDOT "Standard Specifications for Roads and Structures.” The latest addenda to
specifications can be found in the traffic signal project special provisions.

2024 NCDOT Roadway Standard Drawings.

traffic signal project plans and special provisions.
NCDOT “Metal Pole Standards” located at the following NCDOT website:

https://connect.ncdot.gov/resources/saftety/Pages/1TS-Design—-Resources. aspx

DESTGN REQUIREMENTS

8 BOLT BASE PLATE DETAIL
See Note ©

o
N
C\’ o]
—W@—f—o 1&%~@ﬁ
Mast Arm
+D‘irecﬂom
B.C: Plate width

4//

BASE PLATE TEMPLATE & ANCHOR BOLT
LOCK PLATE DETAIL

For 8 Bolt Base Plate

2.

10.

1.

(SPT) to the pole manufacturer so site specific foundations can be designed.

Design the fraffic signal structure using the loading conditions shown in the elevation
views. These are anticipated worst case “design loads” and may not represent the actual
loads that will be applied at the time of the installation. The contractor should refer fo the

traffic signal plans for the actual

Design all signal supports using stress ratios that do not exceed 0.9.
The camber design for the mast arm deflection should provide an appearance of a low
pitched arch where the tip or the free end of the mast arm does not deflect below
horizontal when fully loaded.
A clamp—type bolted mast arm-to-pole connection may be used instead of the welded ring
stiffened box connection shown as long as the connection meets all of the design

requirements. This requires staggering the connections.

determine appropriate arm connection points.
Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

The mast arm attachment height (H1) shown is based on the following design assumptions:
Mast arm slope and deflection are not considered in deftermining the arm attachment
height as they are assumed to offset each other.
Signal heads are rigidly mounted and vertically centered on the mast arm.
The roadway clearance height for design is as shown in fthe elevation views.
The top of the pole base plate is 0.75 feet above the ground elevation.
Refer to the Elevation Data Chart for the elevation differences between the proposed
foundation ground level and the high point of the roadway.
The pole manufacturer will determine the total height (H2) of each pole using the greater of
the following:

Mast arm attachment height (H1) plus 2 feet, or
H1 plus 1/2 of the fotal height of the mast arm attachment assembly plus 1 fooft.
[ pole location adjustments are required, the contractor must gain approval from the
Engineer as this may affect the mast arm lengths and arm attachment heights. The
contractor may contact the Signal Design Section Senior Structural Engineer for
assistance at (919) 814-5000.
The confractor is responsible for verifying that the mast arm length shown
will allow proper positioning of the signal heads over the roadway.
The confractor is responsible for providing soil penetration testing data

a.

O O O T

NCDOT Wind Zone 4 (90 mph)

loads that will be applied at the time of the installation.

Use elevation data for each arm to

StV

STV Engineers, Inc.
900 West Trade St., Suite 715
Charlotte, NC 28202
(704) 372-1885
NC License Number F—0991

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED
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POLE 90° PROJECT I1.D. NO. SHEET NO.
| |
TN o » U-4700CC Sig.M2
| —1" x 14" COARSE-THREADED 90° (TYP) .
| BUTTON HEAD SOCKET SCREW \ti y
(4 REQUIRED) N
;: — TERMINAL COMPARTMENT, 3 GAUGE (MIN) 90°
/ 2!! X 8!! X 27!!
I 2" HALF COUPLING WITH — — — — — —-

INTERNAL THREADS

a 2" DIAMETER HOLE IN POLE — — —-
O=r— WALL FOR WIRE ENTRANCE

— HAND HOLE REINFORCING FRAME, —- -

|
|
|
|
|
K
4" X 8" X 12", 3 GAUGE (MIN) !i
gf:). WITH BEVELED EDGES INSIDE o
<:::::>\\\‘_’// AND NO COVER Pt
7 |
P ‘ ‘ .
(ji&\\ L~
11 GAUGE THICK COVER PLATE BACKED — |
WITH FULL WIDTH Y4g"” THICK GASKET - D
WITH CHAIN OR CABLE \\‘9 PR <£
/‘/i ///’ -
// ‘ | /’ - L
P o i e
il P
‘ P
zi '\\\\g2” HALF COUPLING -
WITH INTERNAL THREADS /\\/;///
5 ,
‘r/////fz” DIAMETER HOLE \\K\/) .
$ﬂg//fGROUNDING LUG
5 |

NOTE: UNLESS OTHERWISE SPECIFIED, LOCATE TERMINAL COMPARTMENT
1 FOOT ABOVE THE POLE BASE AT 180 DEGREES ON THE POLE'S

SECTION C-C RADIAL INDEX.
TERMINAL COMPARTMENT DETAIL

a\

-

B.C.

\\ //
B.C. o -0

T

270°
\
¢ hd
_ o __ | | _ 2 o
4 BOLT PATTERN ° ° "

¢
8 BOLT PATTERN

214" DIAMETER HOLE FOR

2" DIAMETER ANCHOR BOLT
PLATE WIDTH = 4" (MIN)

B.C. 570° (TYPICAL FOR ALL PLATES)

12 BOLT PATTERN

CONSTRUCT TEMPLATES AND PLATES FROM 14" (MIN) THICK STEEL. GALVANIZING IS NOT REQUIRED.

BASE PLATE TEMPLATE AND ANCHOR BOLT LOCK PLATE DETAILS
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(o 0) e N
0] ®)
MFG MFG. DATE: MM/YY MF G MFG. DATE: MM/ Y'Y
SHAFT D/T/L/Y oottt
ARM-A D/T/L/Y A A SECTION D/T/L/Y ool ool el e
S SR SR S NCDOT SIG. INV.NO., —— ——————
ARM-B D/T/L/Y  —eee/ececloceclooe. NCDOT POLE NO.  ————____
S Sy Y S \O O)
A.B. DIA./B.C./L/Y oocroitoroo . ARM I.D. TAG
(PROVIDE ON EACH SECTION OF
NCDOT SIG. INV. NO. - —— ———— - A MULTI-SECTION MAST ARM)
NCDOT POLE NO.  —————___
O ©

SHAFT I.D. TAG
(PROVIDE ON SHAFT OF STRAIN POLES
AND MAST ARM POLE SHAFT)

NOTES:

1. D = DIAMETER, T = THICKNESS, L = LENGTH, Y = YIELD STRENGTH
2. A.B. = ANCHOR BOLT

3. B.C. = BOLT CIRCLE OF ANCHOR BOLTS

4. IF STANDARD DESIGN, INCLUDE CASE NUMBER IN ADDITION TO

POLE NUMBER ON "NCDOT POLE NO." LINE.
. SIGNAL INV. NUMBER AND POLE I.D. NUMBER.
SEE DRAWING M3 AND M4 FOR MOUNTING POSITIONS OF I.D. TAGS.

IDENTIFICATION TAG DETAILS

(&)

BASE PLATE SIZE AS
REQUIRED BY DESIGN

ANCHOR BOLT HOLE
TOP = BOLT DIAMETER + 13"

PROVIDE 4 HEAVY HEX NUTS BASE OF METAL

AND 4 FLAT WASHERS PER POLE SHAFT
ANCHOR BOLT.
MINIMUM THREAD AT TOP OF BOLT
52‘(///f= 10" FOR 2" DIAMETER BOLT.
-180°

“\\\\¥GALVANIZE A MINIMUM OF 2"

BELOW THREADS FROM TOP OF

BOLT.
BOLT CIRCLE
DIAMETER
| (B.C.)
2" X 60" ANCHOR BOLT 270°

UNLESS OTHERWISE SPECIFIED.

-

NOTE: BASE PLATE MAY BE CIRCULAR, OCTAGONAL, SQUARE
OR RECTANGULAR IN SHAPE.

TYPICAL BASE PLATE DETAIL

MINIMUM THREAD AT BOTTOM OF BOLT

Fabrication Details — All Metal Poles

= 8". GALVANIZATION NOT REQUIRED Prepared In the Offlces of: SEAL
AT BOTTOM OF BOLT. S Typical Fabrication Details o,
e For S,
§ All Metal Poles AN

SEAL

PLAN DATE: ~ SEPTEMBER 2023 DesiGNeD BY: (G, F,ANDREWS

J

BOTTOM 750 N.Greenfleld Pkwy,Garner,NC 27529 PREPARED BY: K.C. DURIGON REVIEWED BY: D.C. SARKAR /,//’/, '
0 SCALE NA REVISIONS INIT. DATE DocuSigned by: "
ANCHOR BOLT DETAIL — S A &wumﬁxa 09/21/2023
NONE 7777777777777777777777777777777777777777777777777777777777777777777777777 k___4 Si A;uRE DATE
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GALVANIZED THREADED PLUG
(TYPICAL FOR ALL COUPLINGS)

OUTER POLE WALL —

////’__~\\\<{//ﬁPOLE CAP

(TYP)

9!!

—45° (TYP)

CABLE ENTRANCES AT TOP OF POLE

2" HALF COUPLING
WITH INTERNAL THREADS

RADIAL ORIENTATION OF FACTORY INSTALLED

"C" HOOK @ 45° (TYP)

1" HALF COUPLING WITH
INTERNAL THREADS

SECTION A-A

OPENING FOR
CONDUITS

1 1/2" MIN (TYP)

ACCESSORIES AT TOP OF POLE

NOTE:

1. OPENING IN POLE BASE PLATE SHALL BE EQUAL

TO POLE

BASE INSIDE DIAMETER MINUS 315"

BUT SHALL NOT BE LESS THAN 815",

SECTION B-B

POLE BASE PLATE DETAILS
(8 AND 12 BOLT PATTERN)

BASE PLATE OPENING
(SEE NOTE 1)

BACKING RING

--180°—-— §

Anchor Bolt Holes

BOLT CIRCLE "B.C."

— T = WALL THICKNESS

SILICONE CAULKING

T
FULL PEN.
WELD

45°

BACKING RING
38" (MAX)K\\\\
1'4_.,

V4
| ;R = .44"+T
|
|
e fﬁi | <i(/rBASE PLATE
X | |
" |
OPENING FOR 12" MIN
CONDUITS - (TYP)
SECTION C-C

(POLE ATTACHMENT

FULL-PENETRATION

TO BASE PLATE)

2 CABLE CLAMPS DESIGNED FOR
VARIABLE ATTACHMENT HEIGHTS
FROM 1'-6" TO 6'-6" BELOW
THE TOP OF THE POLE

SHAFT I.D. TAG —

(SEE DRAWING M2 )

TERMINAL COMPARTMENT —

(SEE DRAWING M2 )

a\

U-4700CC  |sig.us
\t: J
-

A

c

A

c

©

I

J4\/—’\/—L
_F_qr____AFT_

4!_(3”

ANCHOR BOLT ——— ——2 2 & T Y

(SEE DRAWING M2 )

MONOTUBE STRAIN POLE

Fabrication Details — Strain Poles

GROOVE WELD DETAIL

Prepared In the Offices of:

750 N.Greenfleld Pkwy,Garner,NC 27529

For

voysNa

Typical Fabrication Details

Strain Poles

SEAL

SEAL

PLAN DATE:  SEPTEMBER 2023 DESIGNeD BY:  K,.C. DURIGON

PREPARED BY:  K.C. DURIGON REVIEWED BY:

D.C. SARKAR AARNNS

SCALE REVISIONS

INIT. DATE (— DocusSigned by:
””””””””””” KMM4~Da¢gfh
SIGNATURE

T S

. i
oooooooooo

J

09/21/2023

DATE




NOTE:

1. OPENING IN POLE BASE PLATE SHALL BE EQUAL

TO POLE BASE INSIDE DIAMETER MINUS 315" BUT

SHALL NOT BE LESS THAN 815",

OPENING FOR !
CONDUITS

0°--

115" MIN (TYP)

SECTION A-A

BASE PLATE OPENING
(SEE NOTE 1)

BACKING RING

-180°—-— ¢

ANCHOR BOLT HOLE

BOLT CIRCLE "B.C."

POLE BASE PLATE DETAILS
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—-»| |«— T = WALL THICKNESS
T
SILICONE CAULKING FULL PEN.
WELD
45°
BACKING RING
35" (MAX)
T —F» rdf
|z
| = .44"+T
|
|
< /js | <i(/fBASE PLATE
A *
\ " \
OPENING FOR < 172" MIN |
CONDUITS | (TYP)

(POLE ATTACHMENT TO BASE PLATE)

FULL-PENETRATION
GROOVE WELD DETAIL

ARM I.D. TAG MOUNTING LOCATION

98" DIAMETER THRU BOLT
(SEE SLIP FIT JOINT DETAIL)

(SEE DRAWING M2)

TELESCOPIC ARM
(OUTBOARD SECTION)

1.5 TIMES DIAMETER OF
OR 2'-0" MIN, WHICHE

ARM I.D. TAG MOUNTING LOCATION
(SEE DRAWING M2)

MAST ARM
(INBOARD SECTION)

OUTBOARD SECTION
VER IS GREATER

SEE SLIP FIT JOINT DETAIL

SEE DRAWING M5 FOR —

MAST ARM CONNECTION DETAILS

34" FACTOR DRILLED HOLE IN OUTBOARD TUBE.

FIELD DRILL INBOARD TUBE.
58" GALVANIZED THRU BOLT WITH
(2) HEX. LOCKNUTS EACH.

SLIP FIT JOINT DETAIL FOR MAST ARM

MAST ARM RADIAL ORIENTATION

TERMINAL
COMPARTMENT

N\
U-4700CC  |sig.m4
\t: J
-

HAND HOLE
WITH COVER

SHAFT I.D. TAG
MOUNTING LOCATION
(SEE DRAWING M2)

TERMINAL COMPARTMENY
(SEE DRAWING M2)

MAST ARM POLE

Fabrication Details — Mast Arm Poles

Prepared In the Offices of:

voysNa

Typical Fabrication Details

For

Mast Arm Poles

PLAN DATE:  SEPTEMBER 2023 DESIGNED BY:

K.C. DURIGON

750 N.Greenfleld Pkwy,Garner,NC 27529

PREPARED BY:  K.C. DURIGON REVIEWED BY:

D.C. SARKAR

SCALE

NONE

REVISIONS

INIT.

DATE

SEAL

SEAL

J

DocuSigned by: !
Y < 09/21/2023
SIGNATURE DATE P
e— 2/
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WELDED RING STIFFENED MAST ARM CONNECTION

ARM WALL THICKNESS ——» =

SILICONE CAULKING 1N SIDE GUSSET

PLATE (TYP)
BACKING RING FULL PEN.
38" (MAX) WELD ¢

(03

11/2H

1
|
|

%
X
|
IN
B
K
_|
T
\
|
I
|

— ‘ - +— G
~— MAST ARM | a
112" MIN ATTACHMENT PLATE | ~
(TYP) ===
QgEQEE) f TOP RING PLATE
SECTION B-B
FULL-PENETRATION GROOVE WELD DETAIL
PLAN VIEW
— TOP RING
BACKING RING PLATE
¢
@EE —— 4" DIAMETER HOLE FOR
WIRE ENTRANCE INTO POLE, k\‘t7*<
DEBURRED OR GROMMETED
@2@ FLANGE 4" DIAMETER HOLE FOR
TILT ANGLE WIRE ENTRANCE INTO POLE,
— HIGH STRENGTH BOLT (SEE NOTE 6) DEBURRED OR GROMMETED
+ HARDENED FLAT WASHER
@gE (TYP) ~—— 3" X 5" MINIMUM
HAND HOLE WITH COVER
— (SEE NOTE 5)
€£E — FULL -PENETRATION - . :
GROOVE WELD DETAIL =
(SEE SECTION B-B) ‘k\\\\¥BOTTOM RING PLATE
MAST ARM ATTACHMENT 7
PLATE THICKNESS SIDE GUSSET PLATE
FRONT ELEVATION VIEW
FLANGE PLATE

EDGE DISTANCEj
(SEE NOTE 4)

THICKNESS

SIDE ELEVATION VIEW

PLATE WIDTH - EDGE DISTANCE
<<F////(SEE NOTE 4)

BOLT SPA. 'w
i — SEE NOTE 1 SIDE GUSSET PLATE (TYP)

PLATE HEIGHT

—— BACKING RING
38" MAX

| ——MAST ARM WALL

(B2

“L O Ov
BOLT HOLE DIAMETER = Lo

¢ BOLT DIAMETER + 4"
(TYP)

NOTES:

1. PROVIDE A PERMANENT MEANS OF IDENTIFICATION ABOVE THE MAST ARM TO

a\

U-4700CC  |sig.us
\t: J
-

INDICATE PROPER ATTACHMENT ORIENTATION OF THE MAST ARM.

2. DESIGNER WILL DETERMINE THE SIZE OF ALL STRUCTURAL COMPONENTS,

PLATES, FASTENERS, AND WELDS SHOWN UNLESS THEY ARE ALREADY SPECIFIED.

3. FABRICATOR IS RESPONSIBLE FOR PROVIDING APPROPRIATE HOLES AT DRAINAGE

POINTS TO DRAIN GALVANIZING MATERIALS.

4. FOR MINIMUM EDGE DISTANCE AND NOMINAL BOLT HOLE SIZE, FOLLOW THE LATEST

AISC STEEL CONSTRUCTION MANUAL.

5. PROVIDE UPPER HANDHOLE AS NECESSARY WHEN SHAFT EXTENSIONS ARE REQUIRED

FOR LUMINAIRE ARMS OR CAMERA. FOR POLES WITHOUT LUMINAIRES/CAMERA,

WIRING CAN BE DONE THROUGH THE TOP OF POLE.

6. ALLOWABLE RANGE OF FLANGE TILT ANGLE WILL VARY FROM O°

TOP RING PLATE

[z

)

&
®
®
&,

W

BACK ELEVATION VIEW

TO AS REQUIRED.

Fabrication Details — Mast Arm Connection

Prepared In the Offices of:

Typical Fabrication Details

SEAL

SECTION A-A
MAST ARM ATTACHMENT PLATE

BOTTOM RING PLATE

BOTTOM VIEW

/5§ For .ﬁfﬁkﬁﬁ‘
§ Mast Arm Connection To Pole Seg*

SEAL

PLAN DATE: ~ SEPTEMBER 2023 DEsioNeD BY:  (G,F, ANDREWS A
750 N.Greenfleld Pkwy,Garner,NC 27529 PREPARED BY: K.C. DURIGON REVIEWED BY: D.C. SARKAR ¢

4

SCALE REVISIONS INIT. DATE DocuSigned by: KTt
NA

S

09/21/2023

/,,,
E.......i O SR R L_f“ﬁﬁ‘Dhﬂggw‘
SIGNATURE

NONE b 4B23DC79B3784DA..

DATE
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s N
PROJECT ID. NO. SHEET NO.
U-4700CC 31iq.M6
San g
\ J
1l »
— 3-BOLT CLAMP WITH "J" HOOK e
POLE CAP
POLE BAND s
1" HALF COUPLING — Q MESSENGER CABLE q)
WITH WEATHERTIGHT PLUG. —— 2" WEATHERHEAD WITH INSULATOR. —
SEE RADIAL ORIENTATION DETAIL SEE RADIAL ORIENTATION DETAIL E
(SEE DRAWING M3) (SEE DRAWING M3)
EITHER 0.05" X 0.30 ALUMINUM —C
ﬁ RIBBON OR 0.061" STAINLESS @
STEEL LASHING WIRE c
INTERCONNECT CABLE
——— ——— ON MESSENGER CABLE -l—-l-
— :
ELECTRICAL
SERVICE
/ CABLE q)
STAINLESS STEEL DEADEND STRANDVISE —
STRAP, 34" TYP - 1" WEATHERHEAD Ye O
(SEE NOTE 1) MESSENGER CABLE \ WITH INSULATOR
S (SPAN WIRE) = 1l 0
ALUMINUM WRAPPING TAPE ATTACHMENT OF CABLE T0O
OR STAINLESS STEEL
LASHING WIRE INTERMEDIATE METAL POLE -
Ken| (o7l
o =mmm
-
TRAFFIC SIGNAL CABLE BURNDY CLAMP (TYP) h e
TERMINAL COMPARTMENT —
— ‘t."':'
—— = Qe HAND HOLE — R
~—— /POLE
ATTACH GROUND WIRE TO FIELD INSTALLED GROUND LUG — I
COPPER GROUNDING CONDUCTOR ¥p
#4 OR #6 AWG SOLID BARE COPPER —
GROUNDING CONDUCTOR (TYP) CONG 0 0 _ J—
NCRETE FOUNDATI N\ i
SPAN WIRE POLE CLAMP (TYP) IS ) P
A ‘§(<§> I . N
/ ‘ ‘ | N\ < N\ ‘ ‘ <J 0\ m
= g I :‘ s s |
) fTL a
= / N . ‘
S X o ae s 1" MINIMUM
< w RN R | NONMETALLIC
3 b e s o 9 o CONDUIT W/ ELBOW
5! N [lr7- IN b |
58" DIAMETER COPPER CLAD I X
STEEL GROUNDING ELECTRODE ﬁ | e N NN
\/O \/C WITH AN IRREVERSIBLE e IR N VRN O
COMPRESSION GROUND e L A A o mum
CONNECTOR. T e e oy e
FOR REFERENCE, REFER TO 2 I B c
SECTION 1700-3 K AND L .
FOR ELECTRICAL GROUNDING s 5 @
EE;-I-I:‘IQ\‘]: P\I I:)(:) L_ EE /ﬁ\-r--l-/ﬁ\(:;l-lnvllzz|\]-]-fs; AND BONDING REQUIREMENTS i s/ : V/ NIy N < © ImEm
(SEE NOTE 4). SRR < (
NOTES: METAL POLE GROUNDING DETAIL FOR O
1. STRAP ALL SIGNAL CABLES TO THE SIDE OF THE POLE WITH 34" STAINLESS STEEL STRAPS WHEN THE STRAIN POLE AND MAST ARM Ll
DISTANCE BETWEEN SPAN WIRE ATTACHMENT CLAMP AND WEATHERHEADS EXCEEDS 3'-0".
2. PROVIDE MINIMUM TWO SPAN WIRE POLE CLAMPS PER POLE. Frepared In the Offlces of: SEAL )
Typical Fabrication Details i,
3. IT IS PROHIBITED TO ATTACH TWO SPAN WIRES AT ONE POLE CLAMP. For \\\:;«\ﬁ,,.ﬁ..s.’.i.ﬁp(%
. RSN
s S
4. FOR GENERAL REQUIREMENTS, REFER TO NCDOT STANDARD SPECIFICATIONS FOR ROADWAY AND STRUCTURES, Strain Pole Attachments Do gL
JANUARY 2024.
PLAN DATE: ~ SEPTEMBER 2023 DesioNeD Bv:  C,F. ANDREWS 2L e S
750 N.Greenfleld Pkwy.Garner.NC 27529 Nopronpen gv:  K.C. DURIGON  Reviewo 8v:  D.C. SARKAR "/,,I//V E’_’"'\')g%\\\\e‘
o NA REVISIONS INIT. DATE DocuSigned by: SO
e e SRS RSSO SRS Keyis D“”“g"“ 09/21/2023
NONE oo L—4BgsDc79E;37S's;4'E>/}\AT.l.JRE >
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FINISHED GROUND LEVEL

3”

(TYP)

¢ FOUNDATION

CONCRETE FOUNDATION
| IDENTIFICATION TAG
| BETWEEN BOTTOM OF
| LEVELING NUT AND
TOP OF FOUNDATION
(SEE DETAIL-A)

N

2

9 - C BARS
@ 6" C/C
(SEE NOTE 2)

<

|

2-1" NONMETALLIC ¢ FOUNDATION
CONDUITS FOR ‘

ELECTRICAL SERVICE

AND GROUNDING

ELECTRODE CONDUCTOR

4-2" NONMETALLIC
CONDUIT (STUB AND
CAP UNUSED CONDUIT

HEAVY HEX NUT
WITH FLAT WASHER

ANCHOR BOLT —

TOP AND BOTTOM (TYP)

¢ FOUNDATION

FOR FUTURE USE)

I S
o

-
[e]
- - -

Ao

- = -

(‘ﬁ o
(e}
-

1

L R

C BAR SPACING
@ 1'-0" Cc/C

y

DRILLED PIER LENGTH "L"

4153

- o owm
o
- e o @
o ©

1
=
1
L

1 o
1
OVO-B-

o o
o
- -

':"ﬁ%Y"'T""'T'%

1
p o©

vooo.

1
*
1
Y
1
1
1
o e
o I (o]
1
1
1
L
1
1
1
o e I ™
o o 1
1

Y

3" CLEARj

(TYP)

(TYP)

CONCRETE SHAFT ELEVATION

:O ) ol°; /f§§§6§§/,/§§9//525

©=%---35-" "}~ WIRE MESH
v Y| (SEE NOTE 10)

— V1 BARS

— C BARS

b
1
UL I
3
(]O
1
1

IS i R sl

o
1

o
- -

3,'0”

1
-*-*-r-r-ol)
1

AN

1
1
1
- -
1
1
1
1
a
1
1
-
1
1

S
MIN

- = ] - -

1
1
1
1
1
- L
1
1
1

|
TYPICAL FOUNDATION CONDUIT DETAILS

3" COVER
<7

C Bars

¢
V1 Bars
-
|

1'-8" (MIN)
LAP

19

|t D -

SECTION A-A

6"

TYPICAL "C" BAR DETAIL

GENERAL NOTES:

IF ACTUAL SUBSURFACE CONDITIONS DIFFER SIGNIFICANTLY
FROM BORING DATA, CONTACT THE ENGINEER BEFORE
EXCAVATING OR PLACING CONCRETE.

CIRCULAR TIE REINFORCING RINGS MAY BE VERTICALLY

ADJUSTED BY +/-3" AT A DEPTH BETWEEN 2'-0" AND

3'-0" TO FACILITATE THE INSTALLATION OF ELECTRICAL
CONDUIT ENTERING IN THE CAGE.

. FOR STANDARD FOUNDATIONS, SEE SHEET SIG. M8 FOR DETAILS.
VERTICAL REINFORCING BARS (V1) MAY BE HORIZONTALLY

ADJUSTED BY +/-3" TO FACILITATE THE INSTALLATION OF
ELECTRICAL CONDUIT ENTERING INTO THE CAGE.

PROVIDE 2" TO 5" FOUNDATION PROJECTION ABOVE GROUND
LEVEL, DEPENDING ON THE GROUND SLOPE.

UNLESS OTHERWISE SHOWN, FOUNDATION DESIGNS ARE BASED

ON NON-SLOPING LEVEL GROUND SURFACES WITH SLOPE

RATIOS OF 8:1 (H:V) OR FLATTER. IF ACTUAL GROUND LINE
SLOPES ARE STEEPER, CONTACT THE ENGINEER BEFORE
EXCAVATING OR PLACING CONCRETE.

CONSTRUCT FOUNDATIONS IN ACCORDANCE WITH NCDOT

STANDARD PROVISIONS SP09 RO05- FOUNDATIONS AND ANCHOR
ROD ASSEMBLIES FOR METAL POLES. ALL APPLICABLE 2024
NCDOT STANDARD SPECIFICATIONS ARE REFERENCED IN THIS
PROVISION. REFER TO THE NCDOT RESOURCES/SPECIFICATIONS
PAGE LOCATED ON THE CONNECT NCDOT WEBSITE.

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

USE AIR ENTRAINED AA CONCRETE MIX WITH A COMPRESSION
STRENGTH OF f'c=4500 psi (MIN) AFTER 28 DAYS.

USE ASTM A615 GRADE 60 DEFORMED BARS FOR ALL
REINFORCING STEEL. MAINTAIN AT LEAST 3" COVER ON ALL
REINFORCEMENT .

LOCATE IDENTIFICATION TAG ON TOP OF THE FOUNDATION,
DIRECTLY ABOVE THE CONDUIT'S ENTRY POINT.

PROVIDE TWO LAYERS OF 4 MESH GALVANIZED WELDED 23

GAUGE (0.025) 6" WIDE AROUND PIPES UNDER THE BASE PLATE

AND SECURE IT WITH TIES IF NECESSARY.

PREFERRED LOCATION FOR THE I.D. TAG IS AS SHOWN IN
DETAIL-A: DIRECTLY ABOVE THE CONDUIT ENTERING THE
FOUNDATION.

PROJECTION

1" (TYP)l
|

N\
U-4700CC  |sig.u7
\t: J
-

POLE BASE PLATE

TYPICAL
GROUND SLOPE

MAX IMUM il ‘
(1 NUT HEIGHT)l 4 I | I

REINFORCING STEEL TABLE
FOR STANDARD
DRILL PIER SHAFT
(4'-0" DIAMETER)

"D" CONCRETE
SHAFT

BAR

VOLUME | =~ |MIN./SIZE TYPE|LENGTH 3"
DIAMETER |(CU. YDS)

4!_0”

VA1 - .
.465 X L #8 |STR

X %

C * #4 |CIR.|12'-6"

% SEE NOTE 2
%% SEE NOTE 3

TYPICAL FOUNDATION ANCHOR BOLT DETAILS

‘,//r1” CHAMFER (TYP)
= 3" (TYP)

2N

=7

B

—— ANCHOR BOLTS (TYP)
— HEAVY HEX NUT

|_— ANCHOR BOLT LOCK PLATE

WITH FLAT WASHER
TOP AND BOTTOM (TYP)

(SAME AS BASE PLATE TEMPLATE)

(REINFORCING CAGE NOT SHOWN FOR CLARITY)

FACE OF SHAFT
AT BASE PLATE

4-2" AND 2-1"
NONMETALLIC CONDUIT

WASHER
334" DIAMETER

| BOLT HOLE OPENING
¢ /215" DIAMETER

- i
NGDOT FOUNDATION ID TAG
STGNAL INVENTORY NO.: -
INSTALLATION DATE: mm/yy [
DEPTH/DIA.: L/D . FT.] . FT.
GRADE OF CONC.: f'c _ psL. N
DESIGN N-VALUE: N 2
REINFORCING BARS:
VERTICAL, #/SIZE |
C-BARS, #/SIZE |
GRADE OF REINF. BAR: fy . ks,
g Y
IDENTIFICATION
TAG BETWEEN BOTTOM 78"
OF LEVELING NUT AND
TOP OF FOUNDATION gtgm:lgg TIE - -
WIRE MESH
EiEﬁﬁﬁﬁowm CONCRETE FOUNDATION
mm = MONTH IDENTIFICATION TAG DETAILS
yy = YEAR
Prepared In the Offices of: SEAL N
Construction Details o,
DETAIL-A For S,
Foundations AT

750 N.Greenfleld Pkwy.Garner,NC 27529

SEAL

PLAN DATE:

SEPTEMBER 2023  DESIGNED BY:

K.C. DURIGON

PREPARED BY:  K.C. DURIGON

REVIEWED BY:

D.C. SARKAR AARNNS

ooooooooo

SCALE REVISIONS

INIT.

T S

DATE DocuSigned by:
””””” l Kevis .

Construction Details — Foundations

09/21/2023

SIEBNATURE
4B23DC79B3784DA




SOIL CONDITION

STANDARD STANDARD FOUNDATIONS Reinforcement
STRAIN POLES 48" Diameter Drilled Pier Length (L) - Feet
Pole IEIO;E Reactions at the Pole Base — . Clay . SGI:\d Longitudinal Stirrups

S 3 ey e e A ol el Nl T S Do P

No. | (Ft) [(in)| (kip) | (kip) | (ft-kip) | 48 | 915 | 1630 | >30] 410 | 11-30 | >30 fea) | #) | fn
S26L1| 26 | 22 2 9 210 19.5 | 12.5 9 6.5 | 15.5 | 14.5 13 12 4 12
S26L2| 26 | 23 2 10 240 19.5 12 9 6.5 15.5 | 14.5 13 12 4 12
S26L3| 26 | 25 2 11 260 20.5 12 10 8 16 15 13 12 4 12
S30L1| 30 | 22 2 9 230 19 11 9 7 15.5 14 12.5 12 4 12
S30L2| 30 | 23 2 10 270 20 12 10 8 16 14.5 13 12 4 12
S30L3| 30 | 25 2 11 290 21 12 10 8 17 15 13.5 12 4 12
S30H1| 30 | 25 3 13 355 23 13 11 9 18 16.5 | 14.5 12 4 12
S30H2| 30 | 29 3 15 405 25 14 11 9 19 17.5 | 15.5 14 4 12
S30H3| 30 | 29 3 16 430 26 15 12 9 20 18 16 14 4 6
S35L1| 35 | 22 3 8 260 19.5 12 10 8 15.5 | 14.5 13 12 4 12
S35L2| 35 | 23 3 10 300 21 12 10 8 16.5 15 13.5 12 4 12
S35L3| 35 | 25 3 10 320 21.5 13 10 8 17 15.5 14 12 4 12
S35H1| 35 | 25 3 12 390 23.5 14 11 9 18 17 15 14 4 12
S35H2| 35 | 29 4 14 460 26 15 12 9 20 18 16 14 4 6
S35H3| 35 | 29 4 16 495 28.5 15 13.5 10 21.5 19 17 14 4 6
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48" DIAMETER FOUNDATION CONCRETE VOLUME (CUBIC YARDS) = (0.465) x DRILLED PIER LENGTH

GENERAL NOTES:

1. VALUES SHOWN IN THE "REACTIONS AT THE POLE BASE"
COLUMN REPRESENT THE MINIMUM ACCEPTABLE CAPACITY
ALLOWED FOR DESIGN USING A COMBINED FORCE RATIO
(CFR) OF 1.00.

a\

U-4700CC  |sig.ug
\L J
-

2. USE CHAIRS AND SPACERS TO MAINTAIN PROPER CLEARANCE.

3. FOR FOUNDATION, ALWAYS USE AIR-ENTRAINED CONCRETE MIX.

FOUNDATION SELECTION:

1. PERFORM A STANDARD PENETRATION TEST AT EACH PROPOSED
FOUNDATION SITE TO DETERMINE "N" VALUE.

2. SELECT THE APPROPRIATE WIND ZONE FROM M1 DRAWING.

3. SELECT THE SOIL TYPE

(CLAY OR SAND) THAT BEST

DESCRIBES THE SOIL CHARACTERISTICS.

4. GET THE APPROPRIATE STANDARD POLE CASE NUMBER FROM THE

PLANS OR FROM THE ENGINEER.

5. SELECT THE APPROPRIATE COLUMN UNDER "STANDARD FOUNDATIONS"
BASED ON SOIL TYPE AND "N" VALUE. SELECT THE APPROPRIATE ROW

BASED ON THE POLE LOAD CASE.

6. THE FOUNDATION DEPTH IS THE VALUE SHOWN IN THE
"STANDARD FOUNDATIONS" CATEGORY WHERE THE COLUMN

AND THE ROW INTERSECT.

7. USE CONSTRUCTION PROCEDURES AND DESIGN METHODS PRESCRIBED
BY FHWA-NHI-10-016 MANUAL FOR DRILLED SHAFTS.

Standard Strain Pole Foundation — All Soil Conditions

Prepared In the Offices of: SEAL
Standard Strain Pole e
Foundation for All Syl
Soil Conditions TRt
= i 03626 i =
PLAN DATE: ~ SEPTEMBER 2023 oEsioNeD BY: K, C. DURIGON EZ§§}4WGN¥€51; §
750 N.Greenfleld Pkwy.Garner,NC 27529 PREPARED BY: K.C. DURIGON REVIEWED BY: D.C. SARKAR & ,I//V CD\BQ
0 SCALE NA REVISIONS INIT. DATE DocuSigned by: "y
— S B A ‘ Kevin W 09/21/2023
SIGNATURE DATE
T S et \__spponcocpatas
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5'-0" MIN

y

5" HALF COUPLING — ™"

WITH INTERNAL THREADS
(SEE DRAWING M3)

1,—0”
(TYP)

4,—6”

— 4"x8" REINFORCED
HANDHOLE

115" MIN (TYP)

11

SHAFT I.D. TAG
(SEE STANDARD
DRAWING M2)

—— TERMINAL COMPARTMENT
(SEE NOTE 3)

ANCHOR BOLT
(SEE STANDARD
DRAWING M2)

CCTV CAMERA POLE

(NOT TO SCALE)

MIN (TYP)

OPENING FOR
CONDUITS

270°

BASE PLATE OPENING
(SEE NOTE 4)

BOLT CIRCLE "B.C."

ANCHOR BOLT HOLES

4 BOLT PATTERN
FOR POLES UP TO 40’

OPENING FOR
CONDUITS

8 BOLT PATTERN
FOR POLES TALLER THAN 40’

BASE PLATE OPENING
(SEE NOTE 4)

BACKING RING

BOLT CIRCLE "B.C."
ANCHOR BOLT HOLES

BASE PLATE DETAILS

SILICONE CAULKING

BACKING RING
38" (MAX)

—

~— T = WALL THICKNESS

WELD
45°

V4
| i R = .44"+T
T fﬁ< <jy/fBASE PLATE
X | |
OPENING FOR " MIN
CONDUITS - (TYP)
SECTION D-D

(POLE ATTACHMENT TO BASE PLATE)

FULL-PENETRATION

GROOVE WELD DETAIL

FULL PEN.

N

1.

OTES:

THIS DRAWING PROVIDES BASIC DETAILS
FOR CCTV POLES. PROJECT REQUIREMENTS
MAY REQUIRE SPECIAL FACTORY PREPS THAT
ARE NOT SHOWN ON THESE DETAILS.

DETAILS FOR INTERNAL CAMERA LOWERING
SYSTEMS ARE NOT SHOWN.

POLE MOUNTED CABINETS MAY REQUIRE
MODIFICATIONS TO THE LOWER HANDHOLE
OPENING TO MOUNT CABINETS. 4" X 8"
REINFORCED HANDHOLES ARE ACCEPTABLE
OPTIONS, AND MAY BE PREFERRED.

. OPENING IN POLE BASE SHALL BE EQUAL TO
POLE BASE INSIDE DIAMETER MINUS 315"
BUT SHALL NOT BE LESS THAN 815",

USE COMPACT SECTION CRITERIA D/T RATIO
PER AASHTO LTS-LRFD 1ST EDITION SECTION
5.7.2.

a\
U-4700CC  |sig.mg
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Fabrication Details — CCTV Camera Poles

Prepared In the Offices of: SEAL N
Typical Fabrication Details i,
FO r' \\\\'\\\e\ ----- '-4 ..R 7
S\QQ\’:;.Q.? €SS/ 0.:1/4 ", ¢/2
CCTV Poles SRV g TV
= 1 036626 i =
PLAN DATE:  SEPTEMBER 2023 oesiNed 8v: K. C. DURIGON % T eSS
750 N.Greenfleld Pkwy,Garner,NC 27529 PREPARED BY: K. C . DURIGON REVIEWED BY: C . F . ANDREWS ’/,,,I//V .(}':"'6\3%\\\\\\‘
o ™ nNa REVISIONS INIT. DATE DocuSigned by: U
—— Y I Kevin . 09/21/2023
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INSTALL 8.5 DB GAIN
YAGI ANTENNAS

SR 1108
(Lower Cedar Valley Road)

ATTACH ANTENNA ALONG
MAST ARM A MINIMUM OF
6 FEET AWAY FROM THE

VERTICAL SHAFT MEMBER

U-Turn Bulb-Out North
of SR 1108 (Mission Rd)/
SR 1108 (Lower Cedar Valley Rd)

e
_—
P
—_
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_—
_—
_—
P
[
P

INSTALL 8.5 DB GAIN YAGI ANTENNA
VERTICALLY POLARIZED

A MINIMUM OF 6 FEET AWAY FROM

\ATTACH ANTENNA ALONG MAST ARM
THE VERTICAL SHAFT MEMBER

P
—_——_—
—_——_—
_—
_—
_—
_—
[
P
[
P

NOTES FOR WIRELESS COMMUNICATIONS:

2. INSTALL COAXIAL CABLE:
TO THE ANTENNA.

TO THE ANTENNA.

®NO U AW

WORK IS NOT COMPLETE UNTIL THE SIGNAL SYSTEM

INSTALL WIRELESS ANTENNA ON POLE WITH RF WARNING SIGN.
(NOTE: RF WARNING SIGN NOT REQUIRED WHEN ANTENNA IS INSTALLED ON AN NCDOT-OWNED POLE.)
INSTALL WIRELESS RADIO WITH EXTERIOR DISCONNECT SWITCH LOCATED ON CABINET.

(NOTE: RF ANTENNA DISCONNECT SWITCH AND DECAL ARE NOT REQUIRED WHEN THE ANTENNA IS INSTALLED ON AN NCDOT-OWNED POLE).
MAINTAIN PROPER CLEARANCE FROM ALL UTILITIES PER THE NATIONAL ELECTRICAL SAFETY CODE.
. REFERENCE "WIRELESS RADIO ANTENNA TYPICAL DETAILS” IN THE 2018 NCDOT ROADWAY STANDARD DRAWINGS.
. CELL MODEMS TO BE SUPPLIED BY THE DEPARTMENT. CONTACT THE DIVISION 11 TRAFFIC ENGINEER AT (336) 903-9122 AND ALLOW EIGHT (8)
WEEKS LEAD TIME BEFORE ANTICIPATED DEPLOYMENT.

C__J

INSTALL 900 MHz
ETHERNET RADIO

~ US 321
N (Hickory Blvd)

11-0066

eSS —

INSTALL 900 MHz
ETHERNET RADIO

INSTALL CELLULAR
MODEM (SEE NOTE 8)

INSTALL 900 MHz T
ETHERNET RADIO /

—
—_
_—

SR 1108
(Mission Road)

1. FIVE (5) DAYS PRIOR TO BEGINNING WORK ON THE SIGNAL SYSTEM, CONTACT THE DIVISION 11 TRAFFIC ENGINEER AT (336) 903-9122.
NOTIFY THE DIVISION TRAFFIC ENGINEER AFTER ALL WORK IS PERFORMED TO ENSURE THAT ALL WIRELESS CIRCUITS ARE FUNCTIONING PROPERLY.
IS BACK UP AND OPERATIONAL.

A. ON WOOD POLES, REQUIRING A NEW RIGID GALVANIZED STEEL RISER, INSTALL A 2” RISER WITH WEATHERHEAD AND ROUTE THE COAXIAL CABLE
B. ON METAL POLES WITH MAST ARMS, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE MAST ARM; FIELD DRILL A V2"HOLE

UP THROUGH THE BOTTOM OF MAST ARM FOR INSTALLATION OF THE COAXIAL CABLE TO THE ANTENNA.
C. ON METAL STRAIN POLES, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE WEATHERHEAD AND ROUTE THE COAXIAL CABLE

PROJECT REFERENCE NO.

SHEET NO.

U-4700 CC

SCP-1
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INSTALL 900 MHz

U-Turn Bulb-Out South

ETHERNET RADIO

of SR 1108 (Mission Rd)/
SR 1108 (Lower Cedar Valley Rd) |

INSTALL 8.5 DB GAIN

——

YAGI ANTENNAS
VERTICALLY POLARIZED

ATTACH ANTENNA ALONG
MAST ARM A MINIMUM OF
6 FEET AWAY FROM THE
VERTICAL SHAFT MEMBER

INSTALL TWO 8.5 DB GAIN
YAGI ANTENNAS
VERTICALLY POLARIZED

ATTACH ANTENNAS ALONG
MAST ARM A MINIMUM OF
6 FEET AWAY FROM THE
VERTICAL SHAFT MEMBER

D. BETWEEN THE POINT OF EXITING THE RISER, METAL POLE, OR MAST ARM AND THE ANTENNA, SECURE THE COAXIAL CABLE TO THE STRUCTURE

USING 3/4” STAINLESS STEEL STRAPS EVERY 12”.
IF AN EXISTING 2" SPARE RIGID GALVANIZED STEEL RISER IS AVAILABLE, INSTALL THE COAXIAL CABLE IN THE SPARE RISER WITH 2” WEATHERHEAD.

e
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_—
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[
_—
—_—

LEGEND

YAGI ANTENNA
REPEATER OPERATION

—fit YAGI ANTENNA (SINGLE)
©»  OMNI ANTENNA

EIF
YT

Gx-x00

EXISTING WOOD POLE
NEW METAL POLE
SIGNAL POLE

EXISTING METAL POLE

-

mwmmmms EXISTING CONDUIT
mimimim NEW CONDUIT

DOUBLE) FOR

e EXISTING CONTROLLER AND CABINET
GATEWAY RADIO LOCATION

SIGNAL INVENTORY NUMBER
NEW METAL POLE W/MAST ARM
EXISTING METAL POLE W/MAST ARM

NEW OVERSIZED JUNCTION BOX
EXISTING OVERSIZED JUNCTION BOX

miX w1 EXISTING  COMMUNICATIONS CABLE

FINAL COMMUNICATIONS PLAN

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

Prepared for the Offlces of:

Signal System D11-16 Hudson

StV

STV Engineers, Inc.
900 West Trade St., Suite 715
Charlotte, NC 28202
(704) 372-1885
NC License Number F—0991

Wireless Communication Plans

Division 11 Caldwell County Hudson
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