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( Refer to "Roadway Standard Drawings
NCDOT” dated January 2024 and
“Standard Specifications for Roads
and Structures” dated January 2024.
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Sig. 1.0 = Title Sheet Contacts: DIVISION
Sig. 2.0-2.2 11-1456 US 321 (Hickory Boulevard) SB at U-Turn Bulb—Out N. of SR 1160 (Mt Herman Road) . . . . .
Sig. 3.0-5.4 11-0810 US 321 (Hickory Boulevard) NB at SR 1160 (Mt Herman Road) R. Nicholas Zinser, P.E. - Western Region Signals Engineer
Sig. 6.0-7.4 11-1455 US 321 (Hickory Boulevard) SB at SR 1160 (Mt Herman Road) . . . . . .
Sig. 8.0-8.2 11-1457 US 321 (Hickory Boulevard) NB at U-Turn Bulb-Out S. of SR 1160 (Mt Herman Road) Keith M. Mims, P.E. — Signal Equipment Design Engineer
MI-M9 N/A 2024 Standard Metal Pole Sheets . . . . .
SCP-1 N/A Signal Communication Plans Gregory A. Green — Signal Communications Project Engineer
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DocuSign Envelope ID: 0FC12AE5-7D8A-489B-8BD2-38166E5C03B4

PHASING DIAGRAM
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PHASING DIAGRAM DETECTION LEGEND

-0 DETECTED MOVEMENT

- UNDETECTED MOVEMENT (OVERLAP)
- — — UNSIGNALIZED MOVEMENT

< ——=  PEDESTRIAN MOVEMENT

S~ US 321 (Hickory Blvd)

TABLE OF OPERATION
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7, 12 21, 22

MAXTIME DETECTOR INSTALLATION CHART
DETECTOR PROGRAMMING
DISTANCE o _|E f o
SIZE | FROM 8 | caLL | DELAY [EXTEND |2 |2 | 3| 2|2
L00P (F1) | sTopsar| " | = Iptase| Tive | T (K | o |3 (S| =
(FT) = =S
< S5
2A oXob 420 6 X| 2 XIX|[X]|-|X
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1A ©X40 0 2-4-2 | X| 7 X X -[X
B 6X40 0 2-4-2 | X| T X X|-[X
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55 MPH -1% Grade

MAXTIME TIMING CHART
PHASE
FEATURE

2 7
Walk * - -
Ped Clear - -
Min Green * 14 7
Passage * 6.0 2.0
Max 1 * 90 20
Yellow Change 5.3 3.0
Red Clear 1.0 4.8
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
Vehicle Recall MIN RECALL -
Dual Entry - -

* 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 lower than 4 seconds.

Metal Pole #1
Sta. 683+53% -L-
83' LT =

usS 321

(Hickory Blvd)

PROJECT REFERENCE NO.

SHEET NO.

U-4700 CA

Sig. 2.0

2 Phase
Fully Actuated
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 by the Engineer.

3. Set all detector units To presence mode.
4. Locdate 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 tTiming values supersede
these values.
6. Pedestal mounted signal heads shall be

mounted at a minimum of 8’ above the high

point of the roadway surface elevation.
(. Refer to Roadway and/or Pavement Marking

plans for stop bar l|ocations.

LEGEND
PROPOSED EXISTING
O Traffic Signal Head o>
O Modified Signal Head N/A
— Sign —
? Pedestrian Signal Head ?
Oo— Signal Pole with Guy o)

C J, Signal Pole with Sidewalk Guy o -
C— [nductive Loop Detector C__"

> Controller & Cabinet o>
O Junction Box L
—m 2—in Underground Conduit —————
N/A Right of Way @ ————-
—> Directional Arrow —
[O—== Metal Pole with Mastarm O—
—_— D) — Directional Drill N/A
O Type [1 Signal Pedestal )
» No Left Turn Sign (R3-2) ®

sty

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
New Installation SIGNATURES COMPLETED
Freperes rr e orfiees o1 US 321 (Hickory Boulevard) SB SEAL
_t \\\\\\\HIHH/////
a S R,
U-Turn Bulb-Out North of SN,
SR 1160 (Mt. Herman Road) S SEM, i Z
Division 11 Caldwell County Hudson R i3
PLAN DATE: June 2024 REVIEWED BY: D, J, Darity 2,///,\?/VG|NE€Q;Q+ S
750 N.Greenfleld Pkwy,Garner,NC 27529 PREPARED BY: — J, T, Grimm REVIEWED BY: T, M. Moody //”//N/,T,, an\\\‘“\\\
SCALE REVISIONS INIT. DATE ([ eeusiomeaty
0 ol e Trund /\MML? 6/10/2024
| | | —
Y e I TR ke Date
\ / 1"240"  f S1G. INVENTORY NO.  |[-]456




DocuSign Envelope ID: 0FC12AE5-7D8A-489B-8BD2-38166E5C03B4

PROJECT REFERENCE NO. SHEET NO.
18 CHANNEL CONFLICT MONITOR NOTES 04700 A | Sig. 2.1
PROGRAMMING DETAIL e (L
(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
50 NOT REMOVE ANY DIODE JUMPERS. g- - flash in accordance with the signal plan. SWILT%/;DNO. s11s2/s3  s4/s5!s6ls7! s8! so!st0ls11ls12 Aé}1>< ASUZX ASU3X ASU4X ASqu ASUBX
- B RPDISABLE | 2 program controller to start up in phase 2 Green No Walk. CHANNEL | 1 | 2 | 13| 3 | 4 | 14| 5 6 15| 7 | 8 16| 9 | 10|17 | 11| 12 | 18
74 Yo S B T4 T4 09 T T4 %6 T8 e % 4 78 Ta 0 oo
<ol < i < S S T T 2 ofd ooid NOJ g wid T oofd o — = i -
f SN QN LN BN RN R BN JRE JEE BRY IR I I JRLY BT B I A_ B | SF#1 POLARITY 'g 3. If this signal will be managed by an ATMS software, enable controller and detector PHASE 1T 2 péD 3 | 4 péD 5 | 6 PED 7 | 8 pED OL1| OL2 |sPARE| OL3 | OL4 |SPARE
A SR JNR JPSH JUL R VR AR A RSN R R NP AR S U S -_— %ﬁ e e ) logging for all detectors used at this location. SIGNAL
iy JANT TONT IO 0T IO T T I T 0T IGT 16T I6T I0T X6T X — B | rYACGOMPACT HEAD NO. | NU 121,22 NU | NU | NU | NU | NU | NU | NU 71,72 NU | NU | NU | NU | NU | NU | NU | NU
o ﬁj% t.% o‘g% ‘r:% g% g% 3% g% g% “3% g% G,% w% ,\% @% m% v% o= W |FYATO < | 4. The cabinet and controller are part of the US 321 Closed Loop System. ~ED 108
% S0 90 8 b hb Hb Db Db Db b B8 Db b b b e o = [E__JFYA310 a
) - W ] FYAS5-11
= g% "\T% g% Q% t% g% Q% SI% Q% Q% :% Q% m% w% ,\% @% m% -—l W] FYAT-12 — YELLOW 129
A R R A N R R R R R R R R RIS N
S 2% t% 8% ﬁ% f% '\:% \“3% Q% f—r% 9% 3'% “Z% ‘9% op% o,o% ".% «9% VELLOWDISABLE. e Z W1 GREEN
0 I6 I6 I I8 vé bé 1vé Bvh BVh BE BV W Ve Ve Ve Ve Ve o mmmT | M2
nnnnnanandndadRdn i SR g RS
Z o o™ ™ ™ () 1 1 1 1 1 1 1 1 1 A A A 0120 030 Z 2
T <0 20 0 20 0 OO0 ©O ©O ©O ©O0 ©O OO O ©O OO ©C@ © 0130 O 4 O S B |5 0 YELLOW
R G G G L L R e N N T S T Ty oot = W
R R R R I e N e L — I e P EQUIPMENT INFORMATION 130 124
EEEEEEEEEEEEERELL L E T
TO O O O 6 b T b b D b 0 0 b HE bé 0d 0180 090 — o Controller........oooeeeieiiiiieee e, 2070LX Wf
\ Q% ":% S% u‘—% 3% 9% g% :,% Q% [:% S% 2% 3% Q% S% ‘:% g% - W |0 Cabinet.........ccco 332 w/ Aux .
S8 28 S8 28 26 26 26 b 56 36 56 36 56 b b 36 > m_ SORWAIE...err oo Q-Free MAXTIME )
© COMPONENT SIDE W |3 % Cabinet Mount.............cooviiiiiiii, Base NU = Not Used
L/ % e Output File POSItioNS.........ovvveeveeeen... 18 With Aux. Output File
DO NOT REMOVE ANY JUMPERS i Load Switches USed...........coooorvvnrve... S2, 10
NOTES: % EJ Phases USed.........ccoeoeeeoeeeeeeeenaend 2,7
: , , : : , - Overlap "1" ... NOT USED
1. Card is provided with all diode jumpers in place. Removal of any jumper
allows its channels to run Concurrenﬂy_ B = DENOTES POSITION Overlap 2 NOT USED OUTPUT CHANNEL CONFIGURATION
_ . OF SWITCH Overlap "3" ... NOT USED
2. Ensure jumpers SEL2-SELS and SEL9 are present on the monitor board. OVEHAD "4" ..o NOT USED Front Panel
3. Ensure that the Red Enable is active at all times during normal operation. Main Menu >Controller >More>Channels>Channels Config
4. Connect serial cable from conflict monitor to comm. port 1 of 2070
controller. Ensure conflict monitor communicates WIe[h 2070. Web Interface
Home >Controller >Advanced |O>Channels>Channels Configuration

Channel Configuration

INPUT FILE POSITION LAYOUT
Channel Control Type Control Source Flash Yellow | Flash Red Flash At | MMU Channel
iront view) INPUT FILE CONNECTION & PROGRAMMING CHART P
1 Phase Vehicle 1 X X 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 2 Phase Vehicle 2 X 2
DELAY 3 Phase Vehicle 3 X X 3
LOOP INPUT | PIN| INPUT |DETECTOR| CALL | DELAY |EXTEND ADDED
0 @2 0 D D 0 b 0 0 0 0 b 0 FS LOOP NO.| TERMINAL |FILE POS.|NO.| POINT | NO. | PHASE| TIME | TIME |EXTENDI N | CALL | DURING 4 Phase Vehicle 4 X 4
fLe Y o) o) o) o) o) o) o) o) o) o) o) o) oe GREEN :
c T 2A T T ! T T T T T T T T |ISOLATOR 2A TB2-5,6 U | 39| 1 2 2 X X X 5 Phase Vehicle 5 X 5
i "l" c g 2 c c c c c c c c c c c ST 28 TB2-7,8 oL [ 43| 5 3 2 X X X 6 Phase Vehicle 6 X X 6
S L e 0B P e e e e R R e R e e oe 7A TB5-5,6 J5U | 57 | 19 21 7 X X 7 Phase Vehicle 7 X 7
N Y Y Y Y Y Y Y Y Y Y Y Y [ISOLATOR 7B TB5-9,10 Jeu 42 4 22 7 X X 8 Phase Vehicle 8 X X 8
: v b b A I b b b b b b b ¥ INPUT FILE POSITION LEGEND: J2L y Sverep 1 s 2 0
I T - - - e 2 882 e s | o e : ¢ ’ >
E‘ nmn E E E E 7A 7B E E E E E E E E FILE J X Overlap 3 X !
Y BB BB woriwor| B[R BB B || ¥ Pt E Ovrap 4 * 12
X L T 7 T T | USED| USED | T T T T T T T T LOWER 13 Phase Ped 2 13
. 14 Phase Ped 4 14
= EX.: 1A, 2A, ETC. =LOOP NO.'S FS = FLASH SENSE 15 Phase Ped 6 15
S ST =STOP TIME 16 Phase Ped 8 16
§ 17 Overlap 5 X X 17
: MAXTIME STARTUP AND SOFTWARE FLASH = = : : =
.;/,E NOTE: ALL RED FLASH
. Front Panel
g Main Menu >Controller >Unit
& THIS ELECTRICAL DETAIL IS FOR
- THE SIGNAL DESIGN: 11-1456
2 Web Interface SeeloNED: o DOCUMENT NOT CONSIDERED
= . 3 une FINAL UNLESS ALL
2 Home >Controller >Unit cEal £h. 6/10/2024 ELECTRICAL DETAIL SHEET 1 OF 1 SIGNATURES COMPLETED
o ELECTRICAL AND PROGRAMMING . SEAL
2 _ REVISED: N/A ,
% Modify parameters as shown below and save changes. weraus ror | US 321 (Hickory Boulevard) SB o,
S Prepared for the Offices of: at \\\\\goqf.?g‘g‘ggﬁ,{%o@
2 Start Up Parameters Unit Flash Parameters U-Turn Bulb-Qut North of S .-"QQ SEAL “ [
S — SR 1160 (Mt Herman Road) = % 040329 i =
¥ StartUp Clearance Hold All Red Flash Exit Time S v Division 11 Caldwell County Hudson B ;oS
2 6 6 PLAN DATE: June 2024 REVIEWED BY: D, J, Darity 2// /%NNG,NE%Q;@ S
S . PREPARED BY: R, L. Aristondo |Reviewnsv:  T.M. Moody ////////7// u\M\C\)\\\ S
2 90%E/ZtET?§jlengf,rsS,uxItgcﬂ5 : o REVISIONS INIT. ote(—ecwsimedny: 1! \
SO Charlotte, NC 28202 Trund Mas 6/10/2024
N Sé (704) 372-1885 750 N.Greenfleld Pkwy,Garner,NC 27529 — 361 - DATE
éi&% NC License Number F—0991 S1C. INVENTORY NO.  11-1456
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Design Loading for METAL POLE NO. 1

65’

¢ Pole

A

1"
|

44’

Maximum

25.6 TT.

A |

'STFeeT Name‘

000

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

See Notes
4 & 5

¢

YV Uy

HZ

See
Note &

Hl= 22.0’

See
Note 7

¢ See Note 7d

See Note Tre fQ\ g

High Point of Roadway Surface

Base line reference elev. = 0.0’

Elevation View @ 270°

%

¢ Foundation

PROJECT REFERENCE NO. | SHEET NO.
METAL POLE No. 1 )
SPECIAL NOTE U-4700 G| 8ig. 2.2
The contfractor is responsible for verifying
that the mast arm attachment height (H1)
willprovide the "Design Height”clearance
from The roadway before submitting final MAST ARM LOADING SCHEDULE
shop drawings for approval Verify LOADING
elevation data below which was obtained SYMBOL DESCRIPTION AREA | SIZE | WEIGHT
by field measurement or from available S )
project survey data. o RIGID MOUNTED SIGNAL HEAD s <F Z&Q W 4 LBS
_ o 12"-4 SECTION-WITH BACKPLATE R PN
Elevation Data for Mast Arm =
Attachment H1 ) STGN 36.0” W
(H1) 2 RTGID MOUNTED R Y T
Elevation Differences for: Pole 1 N/A 24.0" W
° . (Sirest vom ) STREET NAME SIGN 16.0 S.F. X 36 LBS
Baseline reference point at é%% 0.0 f+ 0.0 f+ RIGID MOUNTED 96.0" L
¢ Foundation @ ground level ) ) ) )
Elevation difference at
High point of roadway surface *2.8 ft. 0.0 .
Elevation difference at
Edge of travelway or face of curb | *1-36 1. 0.0 FT.
NOTES
DESIGN REFERENCE MATERIAL
Terminal
Compartment 1. Design the traffic signal structure 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 fol lowing NCDOT website:

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

DESIGN REQUIREMENTS

8 BOLT BASE PLATE DETAIL

See Note ©

180 ff@_ff
Plate width
4//

BASE PLATE TEMPLATE & ANCHOR BOLT
LOCK PLATE DETAIL

For 8 Bolt Base Plate

2.

10.

1.

Design the traffic 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 confractor 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 the elevation views.
The top of the pole base plate is 0.(5 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 fotal height (H2) of each pole using the greater of
the fol lowing:

Gn

®© O O T

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

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.
[f 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 contractor is responsible for verifying that the mast arm length shown

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

NCDOT Wind Zone 5 (120 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

Prepared for the Offlces of:

US 321

(Hickory Boulevard) SB

at

U-Turn Bulb-0ut North of
SR 1160 (Mt. Herman Road)

SEAL

.........

SEAL

0 N/A
—
N/A

Division 11 Caldwell County Hudson
PLAN DATE: June 2024 REVIEWED BY: D, J., Darity
750 N.Greenfleld Pkwy,Garner,NC 27529| PREPARED BY:  J, T, Grimm REVIEWED BY: T, M. Moody
SCALE REVISIONS INIT DATE

l——DocusSigned by:

6/10/2024

Trunt Moody

= e

DATE

SIG. INVENTORY NO.

II-1456
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PHASING DIAGRAM

SIGNAL FACE I.D.

Al'l Heads L.E.D.

-~ TABLE OF OPERATION
PHASE
SIGNAL 10|00 |0|0|F
rce | LILI2)2 14 s =
5|16 (5|6 |8]H @
12//
I ~— || R |R|R|R
— ' 2,22 |R|R|G|G|R|R <:>
/ 41,42 RIRIR|R|G|R |
5| ~— | R |—|R|R|R 5|
61,62 RIGIR|G|R|R
81,82 RIRIR|R|G|R
02+5 |
|
D4+8 |
|
/
[
21+6 PHASING DIAGRAM DETECTION LEGEND ///(
/ <—@  DETECTED MOVEMENT /
<——  UNDETECTED MOVEMENT (OVERLAP)
< ——  UNSIGNALIZED MOVEMENT y
< ——>=  PEDESTRIAN MOVEMENT y
_////
01+5 e
|
-
Wood Pole
STA. 676+07% -L-
76'+ RT
US 321 (Hickory Blvd)
“““““““““““““““““““““““““““““““““““““““““““““““““““““““““ O=\11
_l
) D) o
e = O
D —
~

55 MPH

-1% Grade

Wood Pole

STA. 676+22%+ -L-

(R

()

©)

21,22
41,42
6l,62
81,82

12//

I

———
/
/

MAXTIME DETECTOR INSTALLATION CHART
DETECTOR PROGRAMMING

DISTANCE o . § f o
(FT) = g % |-
1A | 6X40 | O * x| | - <X |- X] - X
2A;2B | 6X6 | 420 | <k |X| 2 | - | 2.2 |X|-|X|-]|X
2C,2D | 6X6 | 110 | * |X| 2 | - <X |- X] - X
4A | 6X40 | O ¥ [X| 4 [3.0] - |[X|-[x]-|x
4B | 6X40 | O ¥ | X[ 4 8.0 - [X[-]|X]-|X
4 | 6X30 | © ¥ | X| 4 |[15.0] - |[X|[-|X]|-]|X
5A | 6X40 | O ¥ |X| 5| - - IX] - X] - X
6A,6B | 6X6 | 420 | * |X| 6 | - | 2.2 |X|-|X|-]|X
6C,6D | 6X6 | 110 | * |X| 6 | - - IX] - X] - X
8A | 6X40 | O ¥ |x| 8 |38.0] - [X[-|X]-|X
8B | 6X40 | O ¥ | x| 8 [10.0] - [X[-|X]|-|X
8C | 6X15 | 0 ¥ | x| 8 |[15.0] - [X|[-|X]|-]|X

% Video Detection Zone

U-4700 CA Sig. 3.0
5 Phase
Fully Actuated
Isolated
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

flashing operation unless otherwise
directed by the Engineer.

3. Phase 1

and/or phase 5 may be

late night

| agged.

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

on red.
5. This
Install
manufacturer’s

desired detection.
6. Refer to Roadway and/or Pavement Marking

plans for stop bar

| ocations.

~—_

MAXTIME TIMING CHART
PHASE
FEATURE

1 2 4 5 6 8
Walk * - - - - - -
Ped Clear - - - - - -
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 5.3 4.2 3.0 5.1 3.8
Red Clear 3.4 1.5 2.8 3.5 1.4 2.4
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 2 and 6 lower than

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

SR 1160
(Mt Herman Rd)

=
oc
= TN
(o] |
£ s >
@ l} ~
- I >
g l :::::::::::::_\
~ ~
o S~
((o]
o Existing Wood Pole
(9p)
D)
55 MPH +1% Grade
N
- < =
< @
a
B~ T r T f 1§ I T T T T T T T T T T T T T T
US 321 (Hickory Blvd)
Wood Pole PROPOSED
STA. 674+69% -L-
97'+ LT O—>
O
_|
ya O—
/ W/
- —
O
N/A
——
G
[ R

StV

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

Signal Upgrade

Temporary Design 1 - TMP Phase 1

LEGEND

Traffic Signal Head
Modified Signal Head
Sign
Pedestrian Signal Head
With Push Button & Sign

Signal Pole with Guy

Signal Pole with Sidewalk Guy

[nductive Loop Detector
Controller & Cabinet
Junction Box
2—in Underground Conduit
Right of Way
Directional Arrow
Video Detection Area
Construction Zone
Curb Ramp
Guardrai |

iNntersection uses video detection.
detectors according to the
instructions To achieve the

EXISTING

o>
N/A
_|

!

o)

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

Prepared for the Offlces of:

SEAL

US 321 (Hickory Boulevard) g,
at S ShRo 7,
SESSIyY 2
SR 1160 (Mt Herman Road) § & 2
Division 11 Caldwell County Hudson| % % S
PLAN DATE: June 2024 REVIEWED BY: D, J, Darity %bzﬁfhpmggigﬁ N
- B - //// NT ;\/;“N\OO O
750 N.Greenfleld Pkwy,Garner,NC 27529| PREPARED BY: J.C. Grimm REVIEWED BY: T, M. Moody R
SCALE REVISIONS INIT. DATE  f—Docusianed by
0 49 O Trunt WML? 6/10/2024
N — AT e oATE
\\\/// 1"240" b SIG. INVENTORY NO.  ||-0810T]
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PROJECT REFERENCE NO. SHEET NO.
18 CHANNEL CONFLICT MONITOR NOTES 0-4700 CA Sig. 3.1
PROGRAMMING DETAIL WDENABCEE orF
(remove jumpers and set switches as shown) - % . 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. SIGNAL HEAD HOOK-UP CHART
REMOVE DIODE JUMPERS 1-5, 1-6, 2-5, 2-6, AND 4-8. — W RF 2010
B LOAD AUX | AUX | AUX | AUX | AUX | AUX
% B | RPDISABLE o _ program phases 4 and 8 for Dual Entry. switcHNno| S1| 82| 83 | S4 | 85| S6 | S7 | S8 | S9 | S10| S11| S12 S1| S2 | S3| S4 | S5 | S6
o O Bl WD 1.0 SEC z
Q% ":% 2% ﬁ% S% “‘_’% S% :% 8% % 09% '\.%“9 : 3% m% q% A B | GYENABLE Q _ CHANNEL | 1 | 2 |13 | 3 | 4 |14 | 5 | 6 15| 7 | 8 16| 9 | 10|17 | 11 12| 18
f SN QN QN QN NN RN JEY RN RN BV I IET JECEEACRET B I P— B SF#1POLARITY & . Program controller to start up in phase 2 Green No Walk and 6 Green No Walk. NO.
taddnddddddade g S  EBEE e+ 3 4 3¢ o 7| ot ot
=é Ad b b b A b b b b Vb d N VO NO N — B | FYACOMPACT . If this signal will be managed by an ATMS software, enable controller and detector
g SX =L of ~F of oX sE X X L L X X T T X o= W - FYATO < logging for all detectors used at this location. HEADNO, | 11 21,22 NU | NU 4142 NU | 51 161,62 NU | NU 81,82 NU | NU | NU | NU | NU | NU | NU
X o © 1 1 1 ; 1 1 1 i \ 1 ] ) ] i 1 a B | FYA3-10 E
™ ™ ™ (ap] (49} ™ o
5‘_‘_«)«)«)«)00«)00@00 v [ |— FYA5-11
> Q% ":% E% oo% r\% @% m% v% m% C\I% ‘—% o% m% o ,\% @% m% -_— W FYATI2 —— RED 128 101 134 107
W b b TP T TP T T TP S i S0 g P NI Qg -—s @
5 0999097979070 70 e e e e e ol oON> YELLOW 129 102 135 108
FEREREC LR R I I I =
L <0 <0 -0 -0 00 0O 08 VO VO O VO KO VO 0O O 0O VO (110 010 B %g GREEN 130 103 136 109
Z %?%%% ?%2%:%9%&%3% 2%&%:%9%%@% N% 010020 o=z Fg, 2
Z 08 20 D6 28 D8 0b b 08 68 b b b &b b ©0b 0b O V0030 quy® @5 3 Ao | 125 131
0130 040 o Ll
Egtgﬁifoor\comvmc\l‘—o@wO14OO5O—E:-6
2 A UF e Ve e N e e h bk bk ek nerg 00060 m= M7 ) YELLOW | 126 132
0160 070 o
g% ;% g% g% :{% e% g% g% :% g% g% g% g% g% :% g% @% 0080 oy o EQUIPMENT INFORMATION e | 107 .
:::::::obobobobobobobobobobO18©O9o= m s ARROW
\ ?% ‘,:.% g% g% S.% ?% g% “:% g% t% e% 2% 3% Q% s% \—% ‘9% FF_ M |10 Controller......e e 2070LX w
26 26 26 26 26 28 26 26 58 36 0b 38 b 5 b 3 O 5 CaDINGL.....covoeveeererreerreeeeeeeseeeee 332 w/ Aux ,
J_E COMPONENT SIDE m i = Software.......cooovvveiiieen Q-Free MAXTIME K‘
W4 o Cabinet Mount...........cccoveeeeeeiiiecineen, Base
| 15
REMOVE JUMPERS AS SHOWN B e Output File POSItions...............ccoo........ 18 With Aux. Output File NU = Not Used
NOTES: W |7 Load Switches Used.......c.ccooeeeeeeeeei... S1, S2, S5, S7, S8, S11
: : : : : : : __ B L Phases Used 1,2,4,5,6,8
1. Card is provided with all diode jumpers in place. Removal of any jumper S T S
allows its channels to run Concurrenﬂy_ B - DENOTES POSITION Overlap T NOT USED
_ . OF SWITCH overlap "2".....ccoooeeeeiiiii, NOT USED
2. Ensure jumpers SEL2-SELS and SEL9 are present on the monitor board. overlap "3"....ccoeeeeeeii, NOT USED
3_ Ensure that the Red Enab'e iS active at a” times during normal Operation_ Overlap "4" ........................................... NOT USED OUTPUT CHANNEL CONFIGURATION
4. Connect serial cable from conflict monitor to comm. port 1 of 2070
controller. Ensure conflict monitor communicates with 2070. Front Panel
Main Menu >Controller >More>Channels>Channels Config
Web Interface
INPUT FILE POSITION LAYOUT
(front view) Home >Controller >Advanced |0>Channels>Channels Configuration
ront view
MAXTIME STARTUP AND SOFTWARE FLASH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 PROGRAMMING DETAIL Channel Configuration
S S S S S S S S S S S S FS
FILE U é é <:) (i) é é 5 é (D% c_'? (;) (;) c? |so|_DACTOR Front Panel Channel Control Type Control Source Flash Yellow | Flash Red Flash Alt |MMU Channel
"I" T T T R R Q/ 500R R R & s Main Menu >Controler >Unit 1 Phase Veficle | 1 X X 1
IR AR AR AREENS A2\ AR R SR 2> Phasovenide | 2 : 2
ISOLATOR Web Interface 3 Phase Vehicle 3 X X 3
s s s s s s . X/ ¢ s s s s s s Home >Controller >Unit 4 Phase Vehicle 4 X 4
FILE U O e, o Q Q Q Q o o o o o o o S Phase Vehicle 9 X S
T T T T T T T T T T T T T -
" e e e : e @ e e e e e e e e Modify parameters as shown below and save changes. S Egase xe:!C:e ? § X ‘75
P P P P P P P P P P P P P ase venicle
L \ \ \ v J A J \ J J J v \ J _ 8 Phase Vehicle 8 X X 8
a arameters nit Flash Parameters
Start Up P t Unit Flash P t 9 Overlap 1 X X 9
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE StartUp Clearance Hold All Red Flash Exit Time 10 Overlap 2 X X 10
ST =STOP TIME 6 6 11 Overlap 3 X 11
12 Overlap 4 X 12
13 Phase Ped 2 13
14 Phase Ped 4 14
15 Phase Ped 6 15
16 Phase Ped 8 16
SPECIAL DETECTOR NOTE 17 Overlap 5 X X 17
18 Overlap 6 X 18
Install a video detection system for vehicle detection. Perform
installation according to manufacturer's directions and NCDOT 1 1
engineer -approved mounting locations to accomplish the THIS ELECTRICAL DETAIL IS FOR
detection schemes shown on the Signal Design Plans. THE SIGNAL DESIGN: 11-0810@T1 NOTE: ALL RED FLASH
DESICGNED: June 2024 DOCUMENT NOT CONSIDERED
° FINAL UNLESS ALL
SEALED: 6/10/2024 ELECTRICAL DETAIL SIGNATURES COMPLETED
REVISED: N/A ELECTRICAL AND PROGRAMMING SEAL
DETAILS FOR: .
US 321 (Hickory Boulevard) e,
Prepared for the Offices of: a-t \\\\\ ?-'S{ééé;b./.y;/l? /////
SEES . =
SR 1160 (Mt. Herman Road) SHE AR S
St\v ‘2% Division 11 Caldwell County Hudson .E/ e \\;
i PLAN DATE: June 2024 REVIEWED BY: D, J, Darity /////%;:%.’.‘i%%%* S
§ . : ) AN
STV Engineers, Inc_ @€ & PREPARED BY: RR.EIV_I.Smﬁsr‘lstondo REVIEWED BY: T'IMI}IMOOdD{TE ,_Docusignedby:/wm“\\\\
Trond Mooy 51107202
(704) 372-1885 750 N.Greenfleld Pkwy,Garner,NC 27529 N~ TD4836T04ED, DATE
NC License Number F—0991 SIG. INVENTORY NO. 11-0810T1
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PHASING DIAGRAM

PHASING DIAGRAM DETECTION LEGEND

<—® DETECTED MOVEMENT

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

SIGNAL FACE I.D.

US 321

(Hickory Blvd)

— e e

TABLE OF OPERATION All Heads L.E.D.
PHASE
SIGNAL F
L
FACE g g A <::> <::>
: O
6,62 |G|R|R
8,82,83 |R|—|R <:::> <:::>
6l, 62 81, 82, 83
P\ I l|]
| |
| |
BN
|
| 2
¥
-
| @
|
| =
,’8
\ &
\
\

MAXTIME DETECTOR INSTALLATION CHART
DETECTOR PROGRAMMING
DISTANCE o _|E f o
SIZE FROM S| CALL | DELAY |EXTEND|Z |2 |5 | 2|
LooP (FT) | STOPBAR TURNS = | PHASE| TIME | TIME E -3 g :;j
(FT) = S| x|°
< <
6A,6B 6X6 420 * X| 6 - 2.0 [ X|-|X]|-]|-
6C,6D 6X6 110 * X| 6 - - X|-1X|-]-
8A 6X40 0 * X| 8 - - X -|X|-|X
8B 6X15 0 * X| 8 - - X=X -[X

% Video Detection Zone

55 MPH +1% Grade

PROJECT REFERENCE NO.

SHEET NO.

U-4700 CA Sig. 4.0

2 Phase
Fully Actuated
Isolated

NOTES

1. Refer to “Roadway Standard
dated January 2024 and

Drawings NCDOT”

“Standard

Specifications for Roads and Structures”

dated January 2024.

2. Do not program signal for

late night

flashing operation unless otherwise

directed by the Engineer.
3. Reposition existing signal
61 and 62.
4. This
Install
manufacturer’s

desired detection.
5. Refer to Roadway and/or Pavement Marking
plans for stop bar

MAXTIME TIMING CHART
PHASE

FEATURE

Walk * - -

Ped Clear - _

Min Green * 14 7

Passage * 2.0 2.0

Max 1 * 90 20

Yellow Change 5.1 3.1

Red Clear 1.4 3.3

Added Initial * - -

Maximum Initial * - -

Time Before Reduction * - -

Time To Reduce * - -

Minimum Gap - -

Advance Walk - -

Non Lock Detector - X

Vehicle Recall MIN RECALL -

Dual Entry - -

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

be lower than 4 seconds.

—
—
2
/’—____—\
o
55 MPH -1% Grade
- _________\_\\_—:—_——_——_——_——_——_——_——_——\\\\\\\ f> (> ‘c%)
AN
\\\\ES\ é5
\ ®
\\\\ ’ +
a
= =
e Lo
o
©s | .
;és—u e
Rl N
4+
=

- ——
—_—

heads numbered

iNntersection uses video detection.
detectors according to the
instructions To achieve the

|ocations.

== T L L L I I T T T T T T T T T T T T I
US 321 (Hickory Blvd) LEGEND
PROPOSED EXISTING
O—> Traffic Signal Head o>
O Modified Signal Head N/A
— Sign —
? Pedestrian Signal Head ?
S —— With Push Button & Sign
i O— Signal Pole with Guy o)
// Q_\u Signal Pole with Sidewalk Guy .T
/ _—C— Inductive Loop Detector C__~ O
> Controller & Cabinet X7
O Junction Box L
e 2-in Underground Conduit ————-—
N/A Right of Way @ @————-
— Directional Arrow —
[ Video Detection Aread e
Construction Zone N/A
T 1 Guardrai | I A
Type [II Barricade N/A
Uz Pedestrian Barricade N/A
N "YIELD" Sign (R1-2) ®

StV

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

Signal Upgrade

Temporary Design 2 - TMP Phase II

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

Prepared for the Offlces of:

US 321

(Hickory Boulevard) NB

SEAL

\\\\\\HIHH////
\

N CARoy 77,
at SSEEE,
SR 1160 (Mt Herman Road) S 2
S oE ) C
Division 11 Caldwell County Hudson R i3
PLAN DATE: June 2024 REVIEWED BY:  D,J. Darity ?2)35@§w§§$§ S
750 N.Greenfleld Pkwy,Garner,NC 27529 PREPARED BY: — J, G, Grimm REVIEWED BY: T, M. Moody K /N/,T,,,'\I"I" ‘\\'\\(\)\0\\\\\\
\ SCALE REVISIONS INIT. DATE l—DocusSigned by:
0 9 T Hunt /\MML? 6/10/2024
N — T PR DatE
\ / 1"240" b SI16. INVENTORY NO.  |[-0810T?2
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18 CHANNEL CONFLICT MONITOR

PROGRAMMING DETAIL " ENABCEE‘ o
(do not remove any jumpers and set switches as shown) %
SW2

NOTES

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

PROJECT REFERENCE NO. SHEET NO.

U-4700 CA Sig. 4.1

SIGNAL HEAD HOOK-UP CHART

LOAD
SWITCH NO. S1]82 | 33| 54

S5

S6

S7 | S8

S9

S10

S11

S12

S1

AUX | AUX | AUX | AUX|AUX | AUX
S2 | S3 | S4 | S5 | S6

CMU
CHANNEL 1 2 13 3
NO.

4

14

5 6

15

8

16

9

10

17 | 11 12 | 18

2
PHASE 1 2 PED 3

4

4
PED

5 6

6
PED

8

8
PED

OL1| OL2 |SPARE| OL3 | OL4 |SPARE

SIGNAL
LSISNA I NU | NU | NU | NU

NU

NU

NU (61,62

NU

NU

81,82
83

NU

NU

NU | NU | NU | NU | NU

RED

134

107

YELLOW

135

GREEN

136

RED
ARROW

YELLOW
ARROW

108

FLASHING
YELLOW
ARROW

GREEN
ARROW

109

4

R

NU = Not Used

50 NOT REMOVE ANY DIODE JUMPERS ON —> flash in accordance with the signal plan.
' [ H—RF2010 —
B RPDISABLE 2. Program controller to start up in phase 6 Green No Walk
o [ B WD10SEC 2 - T8 Pinp '
o 5 ofy of of of oF Ao ov%oo%r\%co% %v%m%cu% B | Gvenase O
f ‘L% 4% \L% ;% _'% ;% ;% ‘L% ;% I QLY Y S YUY R YL Y e B | SF#1 POLARITY 'g 3. If this signal will be managed by an ATMS software, enable controller and detector
Q% 2% ';% 8% 2% 3‘% Q% &'% :% 8% @% 09% '\.% “P% @% #% m% — :-:-ﬁ EEDsgglf‘Ard Y, logging for all detectors used at this location.
SO Ad Ad A Ad b b A b A NG g g N g g — B | FYACOMPACT
[ce) N~ Pr— [— -
s BNl tat ot 2ot 2 b LA L = & N £
5‘_ —0® OO0 OO MO VO MO V@ VO O VO NG V@ M@ M@ M@ ™ e, W | FYA5-11 n
R N RN NN NN e Y =;m e
A R R A N R R R R R R R R RIS N
< E% t% 8% ﬁ% f% '\:% \“3% Q% f—r% 9% 3'% “Z% ‘9% op% o,o% ".% «9% VELLOWDISABLE. e Z W
0 I6 I6 I I8 vé bé 1vh Bvh BVé BE BV W Ve Ve Ve Ve Ve o =T W |2
L of =9 0f 0f 32 0 9 2ot 200 22 2 0P 00020 =2 @]
Z L O OF OE O ! : - - : : P S : - i ! 0120 03 S Z 0
§FFF‘_F©©©«>@©©©©©©© 0130 0 4 0 —% B |5 n
R E RNy m gl et el CN00t0 0 g
B TE e E el d d d d b d g e e 00000 = [ ms EQUIPMENT INFORMATION
peidd it I 2 o
\ e T T8 e e e e e "0 e Te U900 79 Ty VUYWL 9 CONOIIE......eeeeeeeeeeeeseesereeee 2070LX
2L =& 2L 22X IL O °F T oL nNE oOX 0L £ O L « O C— WM |0
é% é% é% 9‘% é% é% é% OI% g% ;% g% g% ;% ;% g% ;% g% FF R ga.:)lnet ................................................ (3)32 w/ Aux
o T | EEEEP: OFt WA ..o, -Free MAXTIME
fj COMPONENT SIDE % 12 § Cabinet Mount.........cccoooeveeeeeeeeeeenenns Base
DO NOT REMOVE ANY JUMPERS H 12 Output F!Ie PositionS......c.cooveevevinennn. 18 With Aux. Output File
NOTES: .:].: b Load Switches Used...............cccoeee, S8, S11
' I T Phases Used.............ooooiiiiiiiine 6,8
1. Card is provided with all diode jumpers in place. Removal of any jumper Overlap "™ .. NOT USED
allows its channels to run concurrently. B = DENOTES POSITION OVEMAD "2, NOT USED
2 Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. Overlap B SO RUUTRRRPTIIN NOT USED
Ooverlap "4".......ooooeiee NOT USED
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)
MAXTIME STARTUP AND SOFTWARE FLASH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 PROGRAMMlNG DETAIL
ol L N D D D b N h D D D N FS
FILE ? 9 g g g g g ? ? g T oo Front Panel
"l" 7 5 c E E E 2 <3“E,, E E E E ST Main Menu >Controller >Unit
L[| B R E R R /%”:j PR R
Y Y Y Y Y \\ Y Y Y Y Y Y ISOLATOR
\ Web Interface
s s s s s S ) s s s s s s s Home >Controller >Unit
FLE O || 9 ? ? ? ? ? 3 ? ? ¢ ? ¢ g ?
" E E E E E Q/ E E E E E E E E Modify parameters as shown below and save changes.
M M M M M M M M M M M M M
L P P P P P P P P P P P P P
Y Y Y Y Y 3 Y Y Y Y Y Y Y Y
Start Up Parameters Unit Flash Parameters

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.

StartUp Clearance Hold All Red Flash Exit Time
6 6

OUTPUT CHANNEL CONFIGURATION

Front Panel

Main Menu >Controller >More>Channels>Channels Config

Web Interface

Home >Controller >Advanced 10>Channels>Channels Configuration

Channel Configuration

THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: 11-¢810T2
DESICGNED: June 2024

SEALED:

REVISED: N/A

stV

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

REVISIONS

INIT.

DATE

750 N.Greenfleld Pkwy,Garner,NC 27529

Channel Control Type Control Source Flash Yellow | Flash Red Flash Alt  |MMU Channel
1 Phase Vehicle 1 X X 1
2 Phase Vehicle 2 X 2
3 Phase Vehicle 3 X X 3
4 Phase Vehicle 4 X 4
5 Phase Vehicle 5 X 5
6 Phase Vehicle 6 X X 6
7 Phase Vehicle 7 X 7
8 Phase Vehicle 8 X X 8
9 Overlap 1 X X 9
10 Overlap 2 X X 10
11 Overlap 3 X 11
12 Overlap 4 X 12
13 Phase Ped 2 13
14 Phase Ped 4 14
15 Phase Ped 6 15
16 Phase Ped 8 16
17 Overlap 5 X X 17
18 Overlap 6 X 18
NOTE: ALL RED FLASH DOCUMENT NOT CONSIDERED
ELECTRICAL DETAIL SIGNATURES GOMPLETED
ELECTRICAL AND PROGRAMMING SEAL
SRR US 321 (Hickory Boulevard) NB i,
Prepared for the Offices of: a-t \\\\\\ %?%Ségggb./.y';'-j //////
SR 1160 (Mt Herman Road) TV (1 E
= %t 040329 i =
Division 11 Caldwell County Hudson B Sz
PLAN DATE: June 2024 REVIEWED BY: D, J, Darity B /;%NGWE%QQ« S
PREPARED BY: R.L. Aristondo |Reviewsnsv:  T.M. Moody ////////V/T . M?\Q\\\\\
Frprpn

/~——DocuSigned by:

Trund Mass {F 6/10/2024

SIGNATURE DATE

S16. INVENTORY No. 11-0810T2
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PROJECT REFERENCE NO. SHEET NO.

TABLE OF OPERATION TABLE OF OPERATION 2 Phase
PHASE PHASE MAXTIME DETECTOR INSTALLATION CHART Fu]_]_y Actuated
SIGNAL o|F SIGNAL o[ F DETECTOR PROGRAMMING US 321 Closed Loop System
g3 g3 =
FACE 61+ g FACE 51y g gy m NOTES
7348 8| H 814 DISTANCE o REIEME
= — SIZE | FROM S| cALL | DELAY [EXTEND |2 |2 |2 (2| S 1. Refer to "Roadway Standard Drawings NCDOT”
3|96|32 ! = - 3|96|32 Al - - - (FT) STOFPTBAR 1o E |PHASE| TIME | TIME ARIEIE = dated January 2024 and ”“Standard
! i T i (1) 2 = Specifications for Roads and Structures”
62 GIR|R 62 GC|IR|R 5 dated January 2024.
ALTERNATE PHASING DIAGRAM 63 —§> R|IR 63 —§> RIR 3A 6X40 0 2-4-2 | X| 3 B15.0 - |X|[-|X X 2. Do not program signal for late night
8l, 82,83 |R|—|R 8l,82,83 |R|—|R 6A 6X6 | 420 5 |X| 6 . - [ X[X][X X flashing operation unless otherwise
P3I, P32 |DW| W DRK P3I, P32 |DW| W PRK 6B | 6X6 | 420 | 5 |X| 6 | - | - |X|X|X|-|X directed by the tngineer.
, _ _4- _ _ _ 3. Set all detector units to presence mode.
8A 6X40 0 2-4-2 | X| 8 |15.0 - X=X X
Pol, P62 W [DW DRK Pel, P62 W |DW DRK - 00 5 a5 x5 T5.0 : Ty v 4. Omit “WALK” and flashing “DON’T WALK” with
% Disable Del our m o Phasi 5 » no pedestrian calls.
SIGNAL FACE I.D . 'sable beldy buring ernare asing Lperation. 5. Program pedestrian heads to countdown the
03+8 LX | | U ASeY A
J flashing "Don’t Walk”™ time only.
All Heads L.E.D. }\ ,’ 6. The Division Traffic Engineer will
PHASING DIAGRAM DETECTION LEGEND \\ | determine the hours of use for each
\
<—@ DETECTED MOVEMENT @ @ @ @ @ 16" \ | phasing plan.
<«———  UNDETECTED MOVEMENT (OVERLAP) . }' | —~ > 7. Maximum tTimes shown in timing chart are
<« — —  UNSIGNALIZED MOVEMENT 12" @12“ @12” @ 12" @12 P3| P32 § | | & ™~ for free—-run operation only. Coordinated
’ / C |l | ~ . | + i | g
— — = PEDESTRIAN MOVEMENT @ @ @ @ PEL P62/ S| = ~ signal system timing values supersede
/ I l § these values.
@ 6l 62 63 8. 82. 83 / 1 ,’ + 8. Pedestal mounted signal heads shall be
// il | % mounted a minimum of 8’ above the high
3l, 32 y 1 | o - point of the roadway surface elevation.
——————————————————————— 7 ,: ‘ ;‘? S — — — — ———————— 9. Refer to Roadway and/or Pavement Marking
‘ o plans for stop bar |ocations.
Metal Pole with Mast Arm #1 @ — 10. Suppress FYA for signal heads 31, 32, and
Sta. 676+20% -L- 5' Sidewalk | | 63 for the first 5 seconds of phase 6 ped.
59' RT * ! \ / \
S SSWPH +tuGrade S N / \
s B2t (Hickory BIvd) s o /) N8 10' Paved Shoulder - -<_ jXQ ~_
10" Paved Shoulder AN
©B
D)
T L s S > — - - - - T T T T T Tz
________________________________________________________ L= ____________________________________________——————————————""_—____——_——_—__—_——_—_____—_—_ - ===
_____________________________________ N /,_,-—————“”'
- I - 2 4 c_ o= Ay &\ ——— _ _ _ _ _ o
—
_ _ _ _ _ _ _ _ o _ _ _ _ _ _ _ _ _ _
NN A R 10' Paved Shoulder
\ T—— T e T T T T TS TEF T T T I T L T T T T T T T T T T T T T T T T LEGEND
\ / TN\ /47 55 MPH -1% Grade PROPOSED EXISTING
| | N\ // US 321 (Hickory Blvd)
- \\ / O—> Traffic Signal Head o>
S| o> Modified Signal Head N/A
— Sign —
Pedestrian Signal Head
With Push Button & Sign

MAXTIME TIMING CHART

FEATURE PHASE

3 6 8
Walk * 7 12 -
Ped Clear 15 21 -
Min Green * 7 14 7
Passage * 2.0 6.0 2.0
Max 1 * 30 90 20
Yellow Change 3.0 5.1 3.1
Red Clear 2.4 1.4 2.3
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 6 lower than what is shown.

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

SR 1160
(Mt Herman Rd)/

[OF—= Metal Pole with Mastarm O—
—C— [nductive Loop Detector C_ "

> Controller & Cabinet o]
O Junction Box L
—em e 2—in Underground Conduit ——-——-—
— ) — Directional Drill
N/A Right of Way —
— Directional Arrow
O Type II Signal Pedestal
N/A Curb Ramp

® No U-Turn Sign (R3-4)
No Left Turn Sign (R3-2)
© "YIELD" Sign (R1-2)

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
Signal Upgrade - Final Design SIGNATURES COMPLETED
Prepared for the Offices of: . SEAL
US 321 (Hickory Boulevard) NB
at S,
S ekeSSigyY 2
SR 1160 (Mt H Road S AT
( erman Road) S e 2
S o 1
Division 11 Caldwell County Hudson R i3
PLAN DATE: June 2024 REVIEWED BY: D, J. Darity 2,//,\?2:.!\{9[@:@%%6* S
750 N.Greenfleld Pkwy,Garner,NC 27529 PREPARED BY: — J, T, Grimm REVIEWED BY:  T.M. Moody //’///N,,T,, M'\ “\'\‘?\\\\\\\
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LeonArR

PROJECT REFERENCE NO. SHEET NO.
18 CHANNEL CONFLICT MONITOR NOTES 04700 6| Sig. 5.1
ON  OFF
PROGRAMMING DETAIL D ENABLE
(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 SIGNAL HEAD HOOK-UP CHART
REMOVE DIODE JUMPERS 1-3, 1-8, 1-9, 1-10, 1-16, 3-8, 3-9, 3-10, 3-16, 6-9, 6-10, 6-11, 6-15, ON = flash in accordance with the signal plan.
M RPDISABLE 2. Program phases 3 and 8 for Dual Ent CMU
o o O o O o [ M WD 1.0SEC 2 - P18 P Y. CHANNEL | 1 | 2 [ 13| 3 | 4 | 14| 5 6 15| 7 | 8 |16 9 | 10|17 | 11| 12 | 18
EEDCEEEE DO LI =R
N N JEVORRN RN SR BN B NI il IR JRY JET FR R Bl | SF#1POLARITY o | 3. Program controller to start up in phase 6 Green No Walk. 2 4 6 3
f - e— [ B | tbguard S 9 pinp PHASE [OL7| 2 |pgp| 3 | 4 |pep| 5 6 oep| 7 | 8 |pED|OLT|OL2 [sPARE| OL3 | OL4 [sPARE
w5 =g ©B <53 2E3 SE3 OF3 <F3 TE3 9E3 ofd «fd nE3 ofF uid yi3 © e W RFssM — * * x X *
=8 b @b b b b A b b b b B b b N b < o W1 FYACOMPACT 4. If this signal will be managed by an ATMS software, enable controller and detector oML 132 | NU | NU | 31 | NU | NU | NU |61 | 2 |BRL] Nu 8182 B3 327 31T NU | 37| NU | NU
0 RESL o nL o b s oL ok L o 7 o7 BB oE < e [ W FYA19 < logging for all detectors used at this location.
o © © 1 1 1 T 1 1 1 ‘T 1 1 ! ! 1 ! 1 — :. FYA3-10 >
5 20 2@ 50 H® A0 H® H® H® PO H® HO DO DO V@ V@ V@ ™ o W FYA511 . RED 134 | 134 107 A114
a - .
= ?% \"T% ?% g% [:% g% Q% SI% Q% g% ;% g% @% oo% ,\% @% m% e T [l | FYAT-12 — 5. The cabinet and controller are part of the US 321 Closed Loop System.
% Yo Yhier ey YUY JY JY Pk Jily YT S ST Sty S St Sl S —Lt) N> YELLOW * * 135 | 135
o® ~@ ©® v —
S HTETEH LTSS NESE e IT S N oE S5 o o NE © veLowpisaple om0 ] 1 \ GREEN 1
1 1 1 1 1 1 1 1 1 1 1 1 o 36
O J¢ J6 I I® H6 Hé HE BHE HE WV Ve Ve LE Ve v v v e - W |2
m o) O _O O 01009010 emmmiS g—;
z Qf% ‘“7% 3?% “v.’% 3.% 2% t% 9% 0 a‘% 2% s% 2 o oo% N% 010020 oz w4 = NRED A121|A124
2 28 26 26 26 26 0b 26 2b 20 o8 o8 3é 50 0 ©o ©b b 0120030 SQF g5 3
L o ~@® ©@ @ <@ o - __BWs YELLOW
o 22 ~P ©0f 0P <@ © - prm— 108 A122|A125 A115
R n R R g m sl deadag 0n00so 0t w17 EQUIPMENT INFORMATION o
~ 0 -0 0 —0 —0 —0~0 0 ~0~0~0~0~0 O ~0 N0 ™~ 81288?8 pr— L W8 — FLASHING
@) O O O anm— YELLOW A123|A126 A116
o wodladedelud ol o ono0i0o s T 2070LX
TO TO TO O TO 0 0 00 0@ 0O 0@ 0@ 0@ © 5@ 0O ©0 — .
@ L® 50 00 S0 o8 ~ o o O ® S o — [ Mo — Cabinet.......ooooueiieeee 332 w/ Aux GREEN | 157 118 136 109
e rE v v vE v v« 0 NG © 10 e O Ny — O — B 10 ARROW
oH o o oo s s@i<Fs - GG < < FF mmm KL Software..........oooiiiii Q-Free MAXTIME
—® —0® -0 -0 <@ -0 -0 =0 00 900 o0 00 00 900 9® 0O o0 :
S | Cabinet Mount..........ccoceoeevreerencnnee. Base v 119 110
= . . . .
COMPONENT SIDE E B Output File Positions.............cccocceu..... 18 With Aux. Output File K . 1
R Load Switches Used............ccceeeeeeenn..n. S1, S4, S8, S9, S11, S12, AUX S1,
R REMOVE JUMPERS AS SHOWN . 13 AUX S2. AUX S4 U = Not Used
W ] Phases Used...........cooinnnnn. 3, 3PED, 6, 6PED, 8 * Denotes install load resistor. See load resistor installation detail this sheet.
. . . . . . . (1] (1] *
1. Card is provided with all diode jumpers in place. Removal of any jumper Overlap "1™ .. * See pictorial of head wiring in detail this sheet.
allows its channels to run concurrently. M - DENOTES POSITION Overlap "2".....cccoeeeeeeiiiiiiii, *
. . non *
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. Overlap "3%.....oi
Overlap "4".......oooeee e NOT USED
3. Ensure that the Red Enable is active at all times during normal operation. OVEHAD "7 et e, *
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 . . . FYA SIGNAL WIRING DETAIL
controller. Ensure conflict monitor communicates with 2070. See overlap programming detail on sheet 2 (wire signal heads as shown)
INPUT FILE POSITION LAYOUT OL2 RED (A124) OL1 RED (A121)
(front view)
INPUT FILE CONNECTION & PROGRAMMING CHART 0L2 VELLOW (AL125) @ OL1 YELLOW (AL22)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
s s s s 3 3 s s s s s s S |#6PED FS CELAY OL2 GREEN (mze)—@ OL1 GREEN (A123) @
U o) o) o) o) o) o) o) o) ¢) o) 0 DC DC LOOP NO LOOP INPUT | PIN| INPUT [DETECTOR| CALL | DELAY |EXTEND EXTEND ADDED CALL | DURING
FILE T T T T 3A T T T T T T T |\solaToR | 1SOLATOR ‘| TERMINAL |FILE POS.|NO.| POINT | NO. | PHASE| TIME | TIME INITIAL GREEN
"" M 1 v M| NoT | M i v i v v M |P3PED| ST 3A TB4-56 5U | 58 | 20 7% 3 5.0 X X 03 GREEN (118) @ OL7 GREEN (127)—@
L P P P P P P P P P P P
T T T T |USED| T T T T T T T DC DC 6A TB3-5,6 U | 40 2 16 6 X X X
Y Y Y Y M Y M Y Y M Y |ISOLATOR| ISOLATOR 6B TB3-7,8 oL | 4 6 17 6 X X X 21 3D
S Py S S S 56 S S S S S S S S 8A TB5-9,10 U | 42 4 22 8 15.0 X X
U L L L L L L L L L L L L 8B TB5-11,12 J6L 46 8 23 8 15.0 X X
FILE T 6A T T T 8A T T T T T T T T PED PUSH NOTE: OL3 RED (Al14) @
BUTTONS -
"J" E 86 E E E 4 8 E E E E E E E E ‘ - ‘ v INSTALL DC ISOLATORS
L v M M M M M M M M M v M P61,P62 TB8-7,9 M3U |68 | 34 6 PED 6 IN INPUT FILE SLOT I13.
$ 6B I( 3{- 3; 8B \1; I( 3; \1; ;F 3; $ I( P31,P32 TB8-8,9 [13L 70 36 8 PED 3 OL3 YELLOW (A115) @
Ex - 1A 2A ETC. = LOOP NO.'S £S = FLASH SENSE * For the detectors to work as shown on the signal plan, see the Vehicle Detector Setup Programming
A ' ST = STOP TIME Detail for Alternate Phasing on sheet 3. OL3 GREEN (Alle) @
INPUT FILE POSITION LEGEND: J2L
FILE J | ‘ 63
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

AC-

(117)

OL7 YELLOW FIELD
TERMINAL (126)

THE SIGNAL DESIGN:
DESIGNED: June 2024
SEALED: 6/10/2024
REVISED: N/A

THIS ELECTRICAL DETAIL IS FOR
11-0810

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
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DocuSign Envelope ID: 0FC12AE5-7D8A-489B-8BD2-38166E5C03B4

PROJECT REFERENCE NO. SHEET NO.
U-4700 CA S$ig. 5.2
Front Panel
Front Panel Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
Main Menu >Controller >Detector >Ped Det Plans
Web Interface
Web Interface Home >Controller >Overlap Configuration >Overlaps
Home >Controller >Detector Configuration >Pedestrian Detector Overlap Plan 1
Plan 1 Overlap 1 2 3 7
Detector Descripton Call Phase | Call Overlap Type FYA 4 - Section | FYA 4 - Section | FYA 4-Section Normal
Included Phases 6 6 6 3
2 2 0 Modifier Phases - 3 - -
NOTICE PHASE 3 PED 4 4 0 NOTICE OL7 # Modifier Overlaps 7 . - -
ASSIGNED TO 6 P61, P62 6 0 Trail Green 0 0 0 0
DETECTOR 8 PED mmmlp> 8 P31, P32 3 0 Trail Yellow 0.0 0.0 0.0 0.0
Trail Red 0.0 0.0 0.0 0.0
Front Panel FYA Ped Delay 5.0 5.0 5.0 0.0
Main Menu >Controller >More>Channels>Channels Config
Web Interface
Home >Controller >Advanced 10>Channels>Channels Configuration
Channel Configuration
NOTE OL7 Channel Control Type Control Source Flash Yellow | Flash Red Flash Alt |MMU Channel FOR ALTE RNATE PHAS|NG
ASSIGNED TO
CHANNEL 1 1 Overlap 7 X X 1
2 Phase Veh!cle 2 X 2 Front Panel
3 Phase Vehicle 3 X X 3 . __
4 Phase Vehidle 4 X 4 Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
5 Phase Vehicle 5 X 5
6 Phase Vehicle 6 X X 6 Web Interface
7 Phase Vehicle 7 X 7 Home >Controller >Overlap Configuration >Overlaps
8 Phase Vehicle 8 X X 8
9 Overlap 1 X X 9 In the table view of the web interface, right click on
10 Overlap 2 X X 10 "Overlap" in the top left corner of the table. Copy the
11 Overlap 3 X 11 .
12 Overlap 2 X 12 entire contents of Overlap Plan 1. Paste Overlap Plan 1
13 Phase Ped 2 13 into Overlap Plan 2. Modify Overlap Plan 2 as shown
14 Phase Ped 4 14 below and save changes.
NOTICE PHASE 3 PED 15 Phase Ped 6 15
c ASSIGNED TO CHANNEL 16 s 16 Phase Ped 3 16 Overlap Plan 2
% 17 Overlap ) X X 17
S 18 Overlap 6 X 18 Overlap 1 2 3 7
% 1 1 Type FYA 4 -Section | FYA 4 -Section | FYA 4 - Section Normal
’ Included Phases - - 6 3 == NOTICE INCLUDED PHASES
§ NOTE: ALL RED FLASH Modifier Phases - 3 - . ON OL1 AND OL2
¥ Modifier Overlaps 7 - - -
5 Trail Green 0 0 0 0
ko Trail Yellow 0.0 0.0 0.0 0.0
g MAXTIME STARTUP AND SOFTWARE FLASH Trail Red 0.0 0.0 0.0 0.0
e PROG RAMM'NG DETA”_ FYA Ped Delay 0.0 0.0 5.0 0.0 « NOTICE FYA Ped
b Delay times
%
: Front Panel THIS ELECTRICAL DETAIL IS FOR
S Main Menu >Controller >Unit
5 THE SIGNAL DESIGN: 11-281@
% DESIGNED: June 2024
QLE Web Interface SEALED: 6,/10/2024
< Home >Controller >Unit REVISED: N/A
2 Modify parameters as shown below and save changes. DOCUMENT NOT CONSIDERED
E ELECTRICAL DETAIL SHEET 2 OF 3 SIGNATURES COMALETED
a Start Up Parameters Unit Flash Parameters ELECTRICAL AND PROGRAMMING SEAL
o - - DETAILS FOR: ' Wi
% StartUp Clearance Hold All Red Flash Exit Time US 321 (Hickory Boulevard) NB \\\g&ncmg/,,///
a repared for ces of: \\\\ ........ V. //’/
: 6 6 Prepared for the Offlces of at S %.?&&ESS/O,V;(.X 3
5 SR 1160 (Mt Herman Road) S gy 2
= v o = 040329 } =
* St\ Division 11 Caldwell County Hudson Y BN
2 PLAN DATE: June 2024 REVIEWED BY:  D,J. Darity //////\"é?Y.G.'.".‘.‘C.'%%S* S
: STV Engineers, Inc. el RR'ELI;I Oﬁsristondo AL 'ITI'T MoodDyTE S— ne:/:,//.’/v”r”'hf f H\\A‘(‘)‘\\\\\\
5 900 West Trade St., Suite 715 : B v : A e
é.‘im Charlotte, NC 28202 | ] TVUML MOOJA? 6/10/2024
VoL (704) 372-1885 750 N.Greenfleld Pkwy,Garner,NC 27529 | AT PER e DATE
o% 8 NC License Number F=0391 | e SI16. INVENTORY NO. 11-0810
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PROJECT REFERENCE NO. SHEET NO.

U-4700 CA $ig. 5.3

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.

MAXTIME DETECTOR PROGRAMMING DETAIL
FOR ALTERNATE PHASING LOOP 3A

PHASING OVERLAP PLAN VEH DET PLAN
Front Panel ACTIVE PLAN REQUIRED TO RUN DEFAULT PHASING 1 1
Main Menu >Controller >Detector >Veh Det Plans

ACTIVE PLAN REQUIRED TO RUN ALTERNATE PHASING 2 2

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.

ALTERNATE PHASING CHANGE SUMMARY

Modify Detector Plan 2 as shown below and save changes. THE EOLLOWING IS A SUMMARY OF WHAT TAKES PLACE WHEN
OVERLAPS 1 AND 2, AND VEHICLE DETECTOR PLAN 2 ACTIVATE
PLAN 2 TO CALL THE "ALTERNATE PHASING":

Detector Call Phase Delay

3A ! 3 0 OVERLAP PLAN 2: Modifies overlap included phases
for heads 31 and 32 to
run protected turns only.

VEH DET PLAN 2: Disables phase 6 call on loop 3A
and 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

A:*Projects*4019919%4019919_0001%60_Discipline Info¥Traffic*Signal DesignkU-4700CA(MTHerman)*110810_sm_ele_20240209.dgn

Web Interface ] ] THIS ELECTRICAL DETAIL IS FOR
Home >Controller >Coordination >Patterns THE SIGNAL DESIGN: 11-71810
Pattern Parameters DESIGNED: June 2@24
Pattern Veh Det Plan | Overlap Plan SEALED: 6/10/2024
* 2 2 REVISED: N/A
* DOCUMENT NOT CONSIDERED
i FINAL UNLESS ALL
The Pattern number(s) are to be determined by ELECTRICAL DETAIL SHEET 3 OF 3 SIGNATURES GOMPLETED
the Division and/or City Traffic Engineer. ELECTRICAL AND PROGRAMMING SEAL
DETAILS FOR: .
US 321 (Hickory Boulevard) NB o,
Prepared for the Offlces of: at \\\\\%0?:"'{?:‘537(.);3'/' 4//’//
S Se . Z
SRS VN
SR 1160 (Mt Herman Road) S gy 2
% = i 040329 | =
St\v % Division 11 Caldwell County Hudson Y BN
i PLAN DATE: June 2024 REVIEWED BY: D, J, Darity 2,/,\'-;3?[/9”\1@%'* S
§ ) - ) AN
STV Engineers, Inc. o & PREPARED BY: RR.E IV_I.SIGAh\lSrlstondo REVIEWED BY: T .IﬂI.T Mood[));TE Foocusmned:y/:/””'”““‘“\\
900 West Trade St., Suite 715 “ney, ¢ :
é o cizr\o{f@,eNc zgzu[‘)ze S e R TVUML MOOA? 6/10/2024
= (704) 372-1885 750 N.Greenfleld Pkwy,Garner,NC 27529 | ——5EATNIEIETIET - DATE
2% 8 NC License Number F=0391 | e SI16. INVENTORY NO. 11-0810
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LeonArR

Maximum

Design Loading for METAL POLE NO. 1

¢ Pole

25.6 TT.

8’ 8’ 12’

11

'STFeeT Name

A |

eeee]

Roadway Clearance
Design Height 17 f7
Minimum 16.5 ft.

See Notes
4 & 5

¢

YV Uy

HZ

See
Note &

H1= 20.5’

See
Note 7

¢ See Note 7d

See Note Tre f@ g

High Point of Roadway Surface

Base line reference elev. = 0.0’

Elevation View @ 270°

%

¢ Foundation

PROJECT REFERENCE NO. | SHEET NO.
METAL POLE No. 1 )
SPECIAL NOTE U-4700 CA Sig. 5.4
The contfractor is responsible for verifying
that the mast arm attachment height (H1)
willprovide the "Design Height”clearance
from The roadway before submitting final MAST ARM LOADING SCHEDULE
shop drawings for approval Verify LOADING
elevation data below which was obtained SYMBOL DESCRIPTION AREA | SIZE | WEIGHT
by field measurement or from available S )
project survey data. S RIGID MOUNTED SIGNAL HEAD s <F Z&Q Vo ae
. Q 12"-4 SECTION-WITH BACKPLATE T 66.0" L
Elevation Data for Mast Arm =
Attachment (H1) e RIGID MOUNTED SIGNAL HEAD 25.5"W
. 12"-3 SECTION-WITH BACKPLATE |5 >F+| o, %, B0 LBS
Elevation Differences for: Pole 1 N/A . 6.0 W
Baseline reference point af ‘ RIGID MOUNTED FOSEL A IS
. %; 0.0 ft. 0.0 ft. :
¢ Foundation @ ground level -
Flevation difference at STREET NAME STON 6.0 55 S " |36 Las
mgh DOWW of roodwoy surface +1.5 f+. 0.0 f+t. RIGID MOUNTED 96.0" |
Elevation difference at
Edge of travelway or face of curb | T0-33 T 0.0 7T
NOTES
DESIGN REFERENCE MATERIAL
Terminal ) ) ) ) ) )
Compartment 1. Design the fraffic signal structure 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 fol lowing NCDOT website:

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

DESIGN REQUIREMENTS

8 BOLT BASE PLATE DETAIL
See Nofte ©

180 ff@_ff
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 traffic 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 confractor 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:

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

®© O O T

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

the fol lowing:

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

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

The roadway clearance height for design is as shown in the elevation views.
The top of the pole base plate is 0.(5 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.

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

The contfractor is responsible for providing soil penetration testing data

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

NCDOT Wind Zone 5 (120 mph) SIGNATURES COMPLETED
Prepared for the Offlces of: '
US 321 (Hickory Boulevard) NB oEAL
\\\\H IH//
at \i \'\\:\.,(é.A.RQL//,;{; 7,
S eSSy %

SR 1160 (Mt. Herman Road) S, 2
S oW} :
Division 11 Caldwell County Hudson = 3
PLAN DATE: June 2024 REVIEWED BY: D, J, Darity Zb» i@pmg§64\$?

. ) <

750 N.Greenfleld Pkwy,Garner,NC 27529| PREPARED BY:  J, T, Grimm REVIEWED BY: T, M. Moody / /,,T,”"IAI-“‘\'\‘?\\ N
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SIGNAL FACE I.D.

MAXTIME TIMING CHART
PHASE
FEATURE

2 4
Walk * - -
Ped Clear - -
Min Green * 14 7
Passage * 2.0 2.0
Max 1 * 90 20
Yellow Change 5.3 3.0
Red Clear 1.5 3.6
Added Initial * - -
Maximum Initial * - -
Time Before Reduction * - -
Time To Reduce * - -
Minimum Gap - -
Advance Walk - -
Non Lock Detector - X
Vehicle Recall MIN RECALL -
Dual Entry - -

* These values may

what is shown. Min

be field adjusted. Do not adjust Min

Green and Extension times for phase 2 lower than

Green for all other phases should not

be lower than 4 seconds.

PHASING DIAGRAM TABLE OF OPERATION A1 Heads LLE.D.
PHASE
SIGNAL F
o - e (225 <::> <::>
L4 > - 214 S
, , | o=t
o 2l, 22 R|R
. o ° 5 B
4,42,43 |R|—|R
PHASING DIAGRAM DETECTION LEGEND 2l, 22 Al 42, 43
<—@® DETECTED MOVEMENT
<«— UNDETECTED MOVEMENT (OVERLAP)
<« — —  UNSIGNALIZED MOVEMENT
<- — —= PEDESTRIAN MOVEMENT
- -
| \
| \
| |
e |
US 321 (Hickory Blvd) B
e e
288 S 20 @
~
___________ i:\\ /4377____~\\\\
\\\\ / // \\4\::?_\ o Z __________________ —~
\ // — /
\\ 4(/ \\ /
b \ /
______________ - //_7\.—\~—\___’-\‘—\——-__.,’—T\ \” _*_4‘?\
,/i: _ /<\ ~~~~~~~~~~~~~~~ \\ ” \1\\
| \\ | ] \\\
i \ I I N
! ] ‘ ! \\\
______ \ . | _J N
I~ N - - - Tmem——m———————— = — = — — =

=

(Mt Herman Rd) /

PROJECT REFERENCE NO. SHEET NO.

U-4700 CA Sig. 6.0
MAXTIME DETECTOR INSTALLATION CHART !
DETECTOR PROGRAMMING 2 Phase
- Fully Actuated
DISTANCE = 5 Isolated
SIZE | FROM S| CALL | DELAY |EXTEND| 2 % nNEE:
HOOP (FT) STE?R TURNS EPM% TIME | TIME 5 SZ§§ E NOTES
2 =
= i 1. Refer to "Roadway Standard Drawings NCDOT”
dated January 2024 and “Standard
2A,2B 6X6 420 X| 2 - 2.0 [ X|-|X]|-]|- R . 1
5C 2D 6X6 110 i: | 7 X X Specifications for Roads and Structures
’ - - - - dated January 2024.
4A 6X40 0 * [X] 4 _ i RS I D 2. Do not program signal for late night
4B 6X40 0 * X| 4 - - K[ -1X[ -~ flashing operation unless otherwise
% Video Detection Zone directed by the Engineer.
3. Locate new cabinet so as not to obstruct
il sight distance of vehicles turning right
| } on red.
. is inftfersection uses video detection.
| 4. Thi int Ti id detecti
: k\ Instal |l detectors according to the
| - manufacturer’'s instructions to achieve the
oc o o
| < ~ desired detection.
| & f; > 5. Refer to Roadway and/or Pavement Marking
| s ~ plans for stop bar locations.
| I >
~
| o ~
© -~ -
= v S P T
= T :
\ cD/:) I I |
—— l
\\ f‘ _L |
|
if @ )
/] \\ ‘N
55 MPH +1% Grade ) N Y
‘____________________/_/7/ &_\\_. \ ~N——
- ~ ~
T =TT I I T T T T I I I I T T T I I I T
US 321 (Hickory Blvd)
LEGEND
PROPOSED EXISTING
O—» Traffic Signal Head o>
O Modified Signal Head N/A
— Sign —
_________________________________________ Pedestrian Signal Head
With Push Button & Sign

N\ 35 MPH

+1% Grade

StV

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

o— Signal Pole with Guy o)
C J, Signal Pole with Sidewalk Guy o -
C— [nductive Loop Detector C_ "

> Controller & Cabinet o]
O Junction Box L
e 2-in Underground Conduit ————-—
N/A Right of Way = @————-
— Directional Arrow —
D Video Detection Area (G
Construction Zone N/A
I E— Guardrail TTITTTC-
7 7 AN Type I1I Barricade N/A
izasl Pedestrian Barricade N/A

Signal Upgrade
Temporary Design 1 - TMP Phase II

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

Prepared for the Offlces of:

SEAL

US 321 (Hickory Boulevard) SB i,
at S,
SgEssigrnY 2
SR 1160 (Mt Herman Road) g ﬁ%SML?ﬁ Z
Division 11 Caldwell County Hudson| = % 040323 i3
PLAN DATE: June 2024 REVIEWED BY: D, J, Darity ////,//\é\/VGmE@Q& S
750 N.Greenfleld Pkwy,Garner,NC 27529 PREPARED BY: — J, G, Grimm REVIEWED BY: T, M. Moody K /N/,T,,,'\I"I" ‘\\'\\(\)\0\\\\\\

DATE

l——DocusSigned by:

\ SCALE REVISIONS INIT.
0 40 [

\y W N ERN

T?me'ﬂkoolq 6/10/2024

[ AR Y Eke DATE
SIG. INVENTORY NG. [1-1455T
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LeonArR

PROJECT REFERENCE NO. SHEET NO.
18 CHANNEL CONFLICT MONITOR . NOTES 04700 6A | Sig. 6.
ON
PROGRAMMING DETAIL -
(do not remove any jumpers and set switches as shown) %
Sw2 1. To prevent "flash-conflict" problems, insert red flash program blocks for all
T unused vehicle load switches in the output file. The installer shall verify that
ON —> . ) : : -
DO NOT REMOVE ANY DIODE JUMPERS. — B RF 2010 signal heads flash in accordance with the signal plan. SIGNAL HEAD HOOK-UP CHART
B | RPDISABLE LOAD | s1 | s2 | S3 | S4| S5| 56| S7|S8 | 89 |S10|811|s12 ALK AUXIAUXIAUX I AUXIAUX
° _ _ MW wp1o0sec 2 - SWITCH NO. S1|S2|S3| 4|5 S6
: z 2. Program controller to start up in phase 2 Green No Walk.
i o s s [ s R e . s B s = ofd N © < o o A .:*GYENABLES CMU
I;;é;;;;;;;;;;;ééé ems || SF#1POLARITY o CHANNEL | 1 | 2 | 13| 3 | 4 | 14| 5 | 6 |15 7 | 8 |16 9 10 17 | 11|12 | 18
©o® 9.9 P 0 _0 ® ° — [ M LEDguard ? 3. If this signal will be managed by an ATMS software, enable controller and ) A 5 3
B <8 <8 <8 <8 <8 ~B ~B <8 <6 o8 oF ~ T} ™ = . . .
NE b Lb b b b b b b b b U b b g U & — % EEAS(SZI\OAMPACT detector logging for all detectors used at this location. PHASE | 1 | 2 pgp| 3 | 4 |pep| ® | 6 |pgp| 7 | & |pED|OL1 OL2SPARE OL3 | OL4 |sPARE
[ |
XY = - prem— B | FYa1o9 SIGNAL 41,
- «5% é% SE% ":% S% ﬁ% S% Q% Q% ‘T% 2% q,% 09% '\.% @% @% q—% — B ryAsq0 < HeapNo. | NU (21,22 NU | NU |, . NU | NU | NU | NU | NU | NU | NU | NU | NU | NU| NU | NU | NU
< v0@ —0® MO0 MO VO VO NO® MO NO® MO NO® V@ MO M@ V@ Ve ™ p— 18 ,
O ~® © - [ | FYA5-11
- patsieldaatatadadaatdtagy  SPESON
%ﬁk‘—’ﬁér&&&&&&&&vvvvv E on
o® ~® ©® v [r—— YELLOW 129
S T% T% T% ‘T% f% '\:% \“3% Q% f—r% 9% 3'% “Z% ‘9% op% o,o% ".% «9% veLowpisaple emmm O 1 N
o Jé Id JTé Té 56 Hé Hé Hé B Ve BHE Ve LE Ve e v W - |
o 0100 010 qumm O 3 GREEN 130
%3\':2“2300,\@@#@“.‘_0@@,\0110020—3:-.:4E
Z O O OF oF of wx o g g v T v T v o v g 0120 030 2o 7
T <0 <0 0 0 20 00 00 OO 00 08 08 08 KO ©O ©O ©e ©e - emmy W0 |5 O RED
[ |
S @% ':% “3% ﬁ% S% Q% oo% r\% co% m% q—% m% N% ‘-% o% m% w% 0140 050 e’ %g ARROW
O A O A N N N T Ty Yy Ty YTy YTy Ty T 1 i 0150 O 6 O cmmm — YELLOW
T 0 0 0 -0 —0 00 N0 MO0 MO MO MO ~@® N~@ ™~
~ 0180 070 o= M8 EQUIPMENT INFORMATION ARROW 102
Qf% t.% g% g% S.% 2.% ?% Q% ’:% S% 2% S% Q% “E% “Z% 2% @% 0170 0 80 o ON —> FLASHING
~ ~ ~ <~ ~ ~ ~ A L A ! ! / A 1 ! é O 180 O 9 O [ | YELLOW
T 9 8 00 0. 0.0 0. 0 ® ¢ 77" - W0 COMTONET ..., 2070LX ARROW
THSTE B TE TE TE T SE R N e e IF e Y e 2 FE " Cabinet 332 w/ Aux GREEN
8 ‘9 ‘9 9 ‘9 ‘9 ‘9 ‘9 ml ml @. @I @. @. o.) @I ol) .:| 11 ................................................ ARROW 103
- Y J SoftWare......cooeeeeeeeeeee Q-Free MAXTIME
COMPONENT SIDE % 12 7 Cabinet Mount............cceoviiiiiii. Base W’
DO NOT REMOVE ANY JUMPERS | 12 E)utzué F!![ehPOSIL’jlonj ........................... 1882V\gt5h Aux. Output File Kl
. oad Switches Used.............cc.............
NOTES: W |7 ’ _
B s Phases Used...........cccoovveveeiviceeeeinenn, 2,4 NU = Not Used
1. Card is provided with all diode jumpers in place. Removal of any jumper Overlap "™ .. NOT USED
allows its channels to run concurrently. M - A =LAl Ooverlap "2".....cooeeeeeeee e NOT USED
2. Ensure Jumpers SELZ_SEL5 and SELg are present on the monltor board Overlap "3" ........................................... NOT USED
_ _ _ _ _ Overlap "4".......ooee e NOT USED
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 OUTPUT CHANNEL CONFIGURATION
(front view) MAXTIME STARTUP AND SOFTWARE FLASH
PROGRAMMING DETAIL Front Panel _
1 o 3 4 5 6 7 8 9 10 11 12 13 14 Main Menu >Controller >More>Channels>Channels Config
Front Panel
S S S S S S S S S S S S FS Main Menu >Controller >Unit Web Interface
U 5 5 5 5 5 5 5 5 5 5 5 5 Home >Controller >Advanced I0>Channels>Channels Configuration
FILE T T T T T T T O T T T T T ISOI_DACTOR Web Interface
"" v v M M M M @ ( 7 M M N 5 ST Home >Controller >Unit Channel Configuration
Lype e e e e R YWOLNT R e e e |
Y Y Y Y Y \ Y Y Y Y Y Y ISOLATOR Modify parameters as shown below and save changes. Channel Control Type Control Source Flash Yellow | Flash Red Flash Alt  |MMU Channel
ALY )
> 4 .
> > o o o T > o > > o > > Start Up Parameters Unit Flash Parameters 1 Phase Vehicle ! X X !
U o) o) o) o) e) o) (@) o) o) o) e o) o) — 2 Phase Vehicle 2 X 2
FILE T T T T T 7 T T T T T T T T StartUp Clearance Hold All Red Flash Exit Time 3 Phase Vehicle 3 X X 3
"J " E E E E E E E E E E E E E 6 6 4 Phase Vehicle 4 X 4
L M M M M M Q M M M M M M M M 5 Phase Vehicle 5 X 5
T T T T T T T T T T T T T 6 Phase Vehicle 6 X X 6
Y Y Y Y Y Y Y Y Y Y Y Y Y 7 Phase Vehicle 7 X 7
8 Phase Vehicle 8 X X 8
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE 9 Overiap 1 X X 9
ST =STOP TIME 10 Overlap 2 X X 10
11 Overlap 3 X 11
12 Overlap 4 X 12
13 Phase Ped 2 13
14 Phase Ped 4 14
SPECIAL DETECTOR NOTE 15 Phase Ped 6 15
16 Phase Ped 8 16
. . . . 0
Install a video detection system for vehicle detection. - i ° - . -
Perform installation according to manufacturer's directions and
NCDOT engineer-approved mounting locations to accomplish the 1 1
detection schemes shown on the Signal Design Plans. NOTE AL RED LA
THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: 11-1455T DOCUMENT NOT CONSIDERED
o FINAL UNLESS ALL
DESIONED:  June 2024 ELECTRICAL DETAIL SIGNATURES COMPLETED
SEALED: 6/10/2024 ELECTRICAL AND PROGRAMMING SEAL
REVISED: DETAILS FOR: .
US 321 (Hickory Boulevard) SB o,
Prepared for the Offlces of: at \\\\\%Q?:S{éggb'/é,{ .4/ 2
SR Th 2
SR 1160 (Mt Herman Road) SPT e Yy
= 040329 : =
St\v Division 11 Caldwell County Hudson Y ;o=
PLAN DATE: June 2024 REVIEWED BY: D, J, Darity %/*4;;:”9’.@%5* S
. PREPARED BY: R, L. Aristondo |Reviewnsv:  T.M. Moody ////////7 M. MC\)\\\\\\
. " 4
Ch(07r<\jc>ﬂrt)teé7g[iw2822502 750 N.Greenfield Pkwy,Garner,NC 27529 — X . ODATE
NC License Number F—0991 SIG. INVENTORY NO. 11-1455T




DocuSign Envelope ID: 0FC12AE5-7D8A-489B-8BD2-38166E5C03B4

5/31/2024

**%stvgroup. stvinc. comkv3*DGPAXVol 3%Projects*4019919%4019919_0001%60_Discipline Info¥TrafficxSignal Design¥U—-4700CA(MtHerman)*Submittals*12 — Submittal*111455_sig_dsn_20240209.dgn

LeonArR

DEFAULT PHASING ALTERNATE PHASING
DEFAULT PHASING DIAGRAM TABLE OF OPERATION TABLE OF OPERATION
PHAGE SHAGE MAXTIME DETECTOR INSTALLATION CHART
SIGNAL 7 F SIGNAL 7 F DETECTOR PROGRAMMING
L L =
FacE |45 |a FacE |44 |a L |8
S S A
7 W / W DISTANCE a = cle
SIZE FROM S| CALL | DELAY [EXTEND| = |2 | 3|2 | S
2l PIR|R 2| PIR|R LOOP (FT) | sTopBAR| TUTN® = [PHasE| TIME | TINE |& [~ [S|5|=
22 G|R|R 22 G|R|R (FT) = g8 x|~
< 1
23 E-IR|R 23 L~ R|R =
41, 42,43 | R |—|R 4, 42,43 |R|—|R 2 6X6 | 420 5 |X| 2 X|X|X|-|X
0,72 | |~—|<R 71, 72 “R|-—|<R 2B 6X6 | 420 5 |X]| 2 XXX X
P2I, P22 | W |DWPRK P2l, P22 | W |DWRK AA | 6x40 | O | 2-4-2 X] 4 |15.0 X - [ X]-|X
P7I, P72 [DW| W PRK P7I, P72 |DW| W RK 4B | 6X40 | 0 |e2-4-2|X| 4 |15.0 X[ - X|-|X
A 6X40 | O | 2-4-2 |X| T PK15.0 X|-|X|-|X
% Disable Delay During Alternate Phasing Operation.
SIGNAL FACE I.D. ; i
Al'l Heads L.E.D. 3\ |
\
5 Ix
\ .
@ @ @ @ Ay L
PHASING DIAGRAM DETECTION LEGEND <::> <::> 1o <::> 120 <::> iy <::> 1o . }' | >~
12" P21, P22 -1 | & >
<«—@  DETECTED MOVEMENT @ @ @ @ @ o7 P70/ S | o ~
<——  UNDETECTED MOVEMENT (OVERLAP) ’ / o | | & RN
<« ——  UNSIGNALIZED MOVEMENT @ . - i a5 43 o :l | @
< ——>=  PEDESTRIAN MOVEMENT P ;,' | &
|
11, 12 1 | = ~_
| , o
___________________________________________________ ’,' ‘ S \\_______________________
/l (amy
\ wn
o ]
5 Sidewalk | |
} |
. / \
55 MPH +1% Grade / \
e s B2t (Hickory BIVE) e S NS 10’ Paved Shoulder -~ N
s
e
e
- - - - - i~’_’__: ———————————————————————————————————————————————————————————————————————————————— S ——
————————————— v
—_ _ _ _ oo N
e _ _ _ _ _ _ _ _ _
@80
_______ N A e 10’ Paved Shoulder
AN o 00 Do) TS T TTYYT L I I I I I T
\ / US 321 (Hickory Blvd)

MAXTIME TIMING CHART
PHASE
FEATURE

2 4 7
Walk * 14 - 7
Ped Clear 27 - 18
Min Green * 14 7 7
Passage * 6.0 2.0 2.0
Max 1 * 90 20 30
Yellow Change 5.3 3.0 3.0
Red Clear 1.8 2.8 2.6
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

lower than 4 seconds.

SR 1160
(Mt Herman Rd)/

68 LT +/-

Metal Pole with Mast Arm #1

Sta. 674459 +/- -L-

PROJECT REFERENCE NO. SHEET NO.

U-4700 CA $ig. 7.0

2 Phase
Fully Actuated with 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 by the Engineer.

3. Set all detector units To presence mode.

4. Omit “"WALK” and flashing “DON’T WALK” with
Nno pedestrian calls.

5. Program pedestrian heads to countdown the
flashing “Don’t Walk” time only.

6. The Division Trafftic Engineer will
determine the hours of use for each
phasing plan.

(. Maximum times shown
for free—-run operation only.

in timing chart are
Coordinated

signal system tTiming values supersede
these values.
8. Pedestal mounted signal heads shall be

mounted a minimum of 8’ above the high
point of the roadway surface elevation.
9. Refter to Roadway and/or Pavement Marking
plans for stop bar locations.
Suppress FYA for signal heads (1, 72, and
23 for the first 7 seconds of phase 2 ped.

10.

LEGEND
PROPOSED EXISTING
O—>» Traffic Signal Head o>
O Modified Signal Head N/A
— Sign —
? Pedestrian Signal Head ?
With Push Button & Sign
[OF=——= Metal Pole with Mastarm O—
C— [nductive Loop Detector C__"
> Controller & Cabinet X7
O Junction Box L
e 2—in Underground Conduit ————-—
— )] — Directional Drill N/A
N/A Right of Way @ @————-
—> Directional Arrow —
& Pedestrian Pushbutton [
O Type II Signal Pedestal o
N/A Curb Ramp b
®» No U-Turn Sign (R3-4) ®

No Left Turn Sign (R3-2)

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
Signal Upgrade - Final Design SIGNATURES COMPLETED
Prepared for the Offlces of: ) SEAL
US 321 (Hickory Boulevard) SB g,
a -t N ad .(,:,A,'?O( /,;//’/
\\\\ % "‘%‘ESS/E)Z/.’.? ////
SR 1160 (Mt Herman Road) 3 Q‘SEL?H 2
= A =
oL = 040329 =
Division 11 Caldwell County Hudson e ;3
PLAN DATE: June 2024 REVIEWED BY: D, J, Darity %24%9Q§w§§%§\$§
750 N.Greenfleld Pkwy,Garner,NC 27529 PREPARED BY: — J, T, Grimm REVIEWED BY: T, M. Moody //”//N/,T,, M[\ ‘\\'\‘(\)\\ W
SCALE REVISIONS INIT. DATE ([ Pocusiamed®y
0 9 T Tunt /\MML? 6/10/2024
N — R PE ke DaTE
\\\ /// 1"240" b SI1G. INVENTORY NO. I1-1455
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PROJECT REFERENCE NO. SHEET NO.
18 CHANNEL CONFLICT MONITOR NOTES 0-4700 CA Sig. 7.1
ON  OFF
PROGRAMMING DETAIL D ENABLE
(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: 2-10, 2-11, 2-12, 2-13, 4-5, 4-7, 4-11, 4-12, 4-14, 5-7, 5-11, 5-12, 5-14, i i ' _ -
7-11,7-12, 7-14, 10-11, 10-12, 10-13, 11-12, 11-13, 11-14, 12-13, and 12-14. g- ~F 2010 flash in accordance with the signal plan SIGNAL HEAD HOOK-UP CHART
) LOAD AUX | AUX | AUX | AUX | AUX | AUX
% . Nt g | 2. Program phases 4 and 7 for Dual Entry. switcHno| ST | S2 831841 85|86 57| S8 | 89 |S510| 811|812 " "57" "53| 'S4 | S5 | S6
R L E L R R B ooves o
< <o < < <O b T O <O obd ool Nhd obd obd T eold A ~ : CHANNEL [ 1 | 2 | 13| 3 | 4 |14 | 5 | 6 | 15| 7 | 8 | 16| 9 |10 | 17 | 11| 12| 18
f T e e e e ettt Ty P— M| SF#1POLARITY & 3. Program controller to start up in phase 2 Green No Walk. NO.
«© - a—— B LEDguard
‘,\T% Q% 'C% 3% Q% f—r% = S T 2 @% 09% r\,% «9% @% #% M% — ~— M- RrRFSsM o _ PHASE 1 2 oo 3 | 4 |pgp OL7| 6 PED 7 | 8 p,E:_;D OL1| OL2 |sPARE| OL3 | OL4 |SPARE
=& A0 N AP Ad AP A0 NO QO NO NG NG NG N@ N N@ N _— B | FYACOMPACT 4. If this signal will be managed by an ATMS software, enable controller and detector o o o =
et VR SN SRR SETR T R NS IR UCR S SN S S <R S e W] FYA19 < logging for all detectors used at this location. SIGNAL | Ny | 21 | 22 |P2LI NU (4142 BT 707 NU U NU| 71 | NU | NU [ NU| 23 | NU| 72 | 71 | NU
X &% & NI I ; NI — TE OB OB B B B b ca—— [ W— FYA3-10 > HEAD NO. P22 43 | P72
< = cb o $ ©9 =8 ° s S— o [__M— FYA5-11 _ :
= ‘T% ‘T% v% Q% [:% ‘«3% e% T 2% a7 = ‘9% O?% 09% ~ “.’% 0 e T [ W FYAT-12 5. The cabinet and controller are part of the US 321 Closed Loop Signal System. RED 128 | 128 101 A124
oz 0 20 26 b 3b 38 38 GO Jb 30 30 3b v8 I8 YO ¥ o -_C o
0 N~ © To) O O O O Pr— YELLOW 129 | 129 * *
S T% T% T% ‘T% f% '\:% \“3% Q% 3 9% O ‘9% op% o,o% N~ «9% veLowpisaple emmm O 1 N
I I8 T6 T8 b6 b6 bé Ve VLo Ve VO VO Ve VE WV VO —- |
o 0100 010  emmmD g% GREEN 130
2 2L =L OF OF IX o nL o ok v X o L L E X 0110020 emmz T—py S
Z AL O O A o T o g Y T Y Y T o ; ; 0120 03O S 7
Z 26 20 26 28 26 0 68 08 b 0 b b b S ©é ©é O ey B0 |5 © RED A114| A101
SERtorataio ot ittty ot ot 2, 010050 i M ARROM
ey By s e DU s B e s s B e B S e s B Z 7 EQUIPMENT INFORMATION
ST J T g JhT S oR IOINE SNk JNE JXF JNEGINY W R Fo ik Jay Y e % g — QU O O e on 102 A125 A115/A102
O O O ca—
0 N~ © (o) <t ™ N
sEsESETE Y v v EEEESESEIESETEESH o5 0170080 e ON —> Controller..........cooovvveeeceeeeeeeeee 2070LX FLASHING
T® =0 —d T O O O b8 Db bd HE D Hé Vb b DHé ©é 0180 09O Emm—mm ) YELLOW A126 A116|/A103
"0 0 00 0@ =@ 5O O O — W o — Cabinet.........ccccooii 332 w/ Aux ARROW
OF =X OF OF I¥ O VY =¥ of L oXf 0L 4 OX AX XL O  — I e GREEN
- - : Hody & 0o i v S s v 5 ¢ FF Software. ... Q-Free MAXTIME 130 103 133 124
Céd 26 26 20 26 20 20 20 00 0 0@ b b & 5 d o I . ARROW
5 . 12 Cabinet Mount..........ccooviiiiiii, Base
= . . . .
COMPONENT SIDE % B Output File Positions...........cccoceeveun... 18 With Aux. Output File ' 113 104
REMOVE JUMPERS AS SHOWN B |15 Load Switches Used.........cccoeveveinin.. S2, S3, S5, S6, S7, S10, K’ 115 106
W AUX S2, AUX S4, AUX S5
NOTES: W ’ : NU = Not Used
I B Phases Used.........cccccevvvvvvvevivnniieeannnn, 2, 2PED, 4,7, 7TPED = Not Use
1. Card is provided with all diode jumpers in place. Removal of any jumper Overlap "™ .. NOT USED * Denotes install load resistor. See load resistor installation detail this sheet.
allows its channels to run concurrently. B = DENOTES POSITION OVEHAP "2 oo, * * See pictorial of head wiring in detail this sheet.
OF SWITCH
. . non *
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. 8verlap N A NN .
verlap "4". ..,
3. Ensure that the Red Enable is active at all times during normal operation. OVEIIAD "7". oo *
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 . _ . FYA SIGNAL WIRING DETAIL
controller. Ensure conflict monitor communicates with 2070. See overlap programming detail on sheet 2 (wire signal heads as shown)
OL4 RED <m@1> OL3 RED <m14>
OL4 YELLOW (Al@2)————— OL3 YELLOW (Al15)——————
INPUT FILE POSITION LAYOUT @ @
(front view) INPUT FILE CONNECTION & PROGRAMMING CHART B wm%@ A e m@@
1 2 3 4 5 6 7 8 9 10 11 12 13 14
p7 GREEN (124)———— OL7 GREEN (133———
v @ 2 0 0 0 @ 4 0 0 0 0 5 |/2PED 8 FS LOOP NO. | . LOOP INPUT | PIN| INPUT |DETECTOR| CALL | DELAY |EXTEND|cyrenp| APPED | ool | DURING
e Y 0 oA 0 O 0 A 0 o 0 0 O DC e DC ‘| TERMINAL |FILE POS.|NO.| POINT NO. | PHASE| TIME | TIME INITIAL GREEN 71 70
c ISOLATOR ISOLATOR
g " E E E E %4 E E E E E 47peD E ST 2A TB2-5,6 12U 39 1 2 2 X X X
% L _|? ¢ 2 ? _|? _|? _|? ? _|? ? $ ? 2B TB2-7,8 2L 43 5 3 2 X X X
g \ 2B v v v 4B v v v v v lsosorl Y |isolsror 4A TB4-9,10 I6U 41 3 8 4 15.0 X X
S 4B TB4-11,12 l6L 45 7 9 4 15.0 X X
g U s s s s 37 s s s s s s S S s 7A TB5-5,6 J5U 57 | 19 21% 7 15.0 X X 0L2 RED (A124) @
(T T -2 = o 1200 -2 = - -2 = = (= - PEDPUSH \OTE
23 "o E E £ E £ E E E E E E E E INSTALL DC ISOLATORS
= J Y Y Y M NOT M M M M M M M M M P21,P22 TB8-4,6 112U 67 33 2 PED 2 IN INPUT FILE SLOT OLZ2 YELLOW (A125)
* L P B P P USED | T P P P P P P P P P71,P72 TB8-5,6 M2L |69 | 35 4 PED 7 2.
é Y Y Y Y Y Y Y Y Y Y Y Y Y . . . .
S % For the detectors to work as shown on the signal plan, see the Vehicle Detector Setup Programming Detail OL2 GREEN (A126——m
2 , for Alternate Phasing on sheet 3.
x EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE
3 ST = STOP TIME INPUT FILE POSITION LEGEND: J2L e
: FILE J |
% SLOT 2
S LOWER
5 THIS ELECTRICAL DETAIL IS FOR
5 THE SIGNAL DESIGN: 11-1455
% DESIGNED: June 2024
- SEALED: 6/10/2024
LOAD RESISTOR INSTALLATION DETAIL R
g (install resistors as shown below) DOCUMENT NOT CONSIDERED
= FINAL UNLESS ALL
= ELECTRICAL DETAIL SHEET 1 OF 3 SIGNATURES COMPLETED
. ACCEPTABLE VALUES PHASE 7 YELLOW FIELD A ralLs For. | SEAL
: VALUE (chms) | WATTAGE TERMINAL (123 US 321 (Hickory Boulevard) SB Wy s,
8 repare or the Ices of: \\\\\ PRSI % g
- 1.5K - 19K | 25W (min) — OL7 YELLOW FIELD Frepared Tor e Orfless of at S SEESIGT
@ S <N 2
5 2.0K = 3.8K [1@W (min) T é TERMINAL (132) SR 1160 (Mt Herman Road) S g Y2
o - = ¢+ 040329 : =
X 2 St\v Division 11 Caldwell County Hudson B ios
- AC- T PLAN DATE: June 2024 REVIEWED BY: D, J, Darity %/x;%f%iN@%%'« S
S . - i AN NS
3 AC STV Engineers, Inc. ' / PREPARED B Rnglv-1ls1oﬁsrlStondo HEVIEWED B Tllﬂllw MOOdDyME | oeensigmear i
B - 900 West Trade St., Suite 715 ¢ ’
S 2 cizr\otrfe,ewc 28;5; Trud Mass 6/10/2024
N 8:{ (704) 372-1885 750 N.Greenfleld Pkwy,Garner,NC 27529 —_— 36T E DATE
é%% NC License Number F—0991 SIG. INVENTORY NO. 11-1455
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NOTICE PHASE 7 PED
ASSIGNED TO

DETECTOR 4 PED mmlp

NOTE OL7 ASSIGNED

TO CHANNEL 5 mmmlp

NOTICE PHASE 7 PED

ASSIGNED TO CHANNEL 14 #

PED 7 PROGRAMMING DETAIL AND
OUTPUT CHANNEL CONFIGURATION

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

Web Interface
Home >Controller >Detector Configuration >Pedestrian Detector

Plan 1
Detector Descripton Call Phase | Call Overlap
2 P21,P22 2 0
4 P71,P72 7 0
6 6 0
8 8 0
Front Panel

Main Menu >Controller >More>Channels>Channels Config

Web Interface
Home >Controller >Advanced 10>Channels>Channels Configuration

Channel Configuration

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 2 3 4 7
Type FYA 4 - Section | FYA 4 - Section | FYA 4 - Section Normal

Included Phases 2 2 2 7
Modifier Phases - - 7 -
Modifier Overlaps - 7 - -
Trail Green 0 0 0 0
Trail Yellow 0.0 0.0 0.0 0.0
Trail Red 0.0 0.0 0.0 0.0
FYA Ped Delay 7.0 7.0 7.0 0.0

PROJECT REFERENCE NO. SHEET NO.

U-4700 CA Sig. 7.2

MAXTIME OVERLAP PROGRAMMING DETAIL

Channel Control Type Control Source Flash Yellow | Flash Red Flash Alt IMMU Channel
1 Phase Vehicle 1 X X 1
2 Phase Vehicle 2 X 2
3 Phase Vehicle 3 X X 3
4 Phase Vehicle 4 X 4
5 Overlap 7 X 5
6 Phase Vehicle 6 X X 6
7 Phase Vehicle 7 X 7
8 Phase Vehicle 8 X X 8
9 Overlap 1 X X 9

10 Overlap 2 X X 10
11 Overlap 3 X 11
12 Overlap 4 X 12
13 Phase Ped 2 13
14 Phase Ped 7 14
15 Phase Ped 6 15
16 Phase Ped 8 16
17 Overlap S X X 17
18 Overlap 6 X 18

I |

NOTE: ALL RED FLASH

MAXTIME STARTUP AND SOFTWARE FLASH
PROGRAMMING DETAIL

Front Panel
Main Menu >Controller >Unit

Web Interface
Home >Controller >Unit

Modify parameters as shown below and save changes.

Start Up Parameters Unit Flash Parameters

StartUp Clearance Hold All Red Flash Exit Time
6 6

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 2 3 4 7
Type FYA 4 - Section | FYA 4 - Section | FYA 4 - Section Normal NOTICE INCLUDED PHASES
Included Phases 2 - - 7 < ON OL3 AND OL4
Modifier Phases - - 7 -
Modifier Overlaps - 7 - -
Trail Green 0 0 0 0
Trail Yellow 0.0 0.0 0.0 0.0
Trail Red 0.0 0.0 0.0 0.0
FYA Ped Delay 7.0 0.0 0.0 0.0 mm \OTICE FYA Ped

Delay times

THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN:
DESIGNED: June 2024
SEALED: 6/10/2024
REVISED: N/A

11-1455

ELECTRICAL DETAIL SHEET 2 OF 3

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

ELECTRICAL AND PROGRAMMING
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= 3 SEAL

~
~
~
~
~

sty

040329 i =

at
SR 1160 (Mt Herman Road)
Division 11 Caldwell County Hudson
PLAN DATE: June 2024 REVIEWED BY: D.J. Darity
PREPARED BY: R.L. Aristondo |REVIEWED BY: T.M. Moody

STV Engineers, Inc.

REVISIONS

INIT. DATE

/~——DocuSigned by:

900 West Trade St., Suite 715

Charlotte, NC 28202
750 N.Greenfleld Pkwy,Garner,NC 27529

) S—

(704) 372-1885
NC License Number F—0991

Trund Mass 6/10/2024
TR

E DATE

SIG. INVENTORY No.  11-1455




DocuSign Envelope ID: 0FC12AE5-7D8A-489B-8BD2-38166E5C03B4

5/31/2024

At *Projects*4019919%4019919_0001%60_Discipline Info¥Traffic*Signal DesignkU-4700CA(MTHerman)*111455_sm_ele_20240209.dgn

LeonArR

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 CA

Sig. 7.3

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: Disables phase 2 call on loop 7A
and 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: 11-1455
DESICNED: June 2024

SEALED:

REVISED: N/A

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
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Maximum

Design Loading for METAL POLE NO. 1

¢ Pole

25.6 TT.

Roadway Clearance
Design Height 17 f7
Minimum 16.5 ft.

High Point of Roadway Surface

oo -1

AN

20’

A |

|
7 [ Street Name

See Notes

4 & 5

¢

YV Uy

¢ See Note 7d

HZ

See
Note &

H1= 21.0’

See
Note 7

See Note Te

Base line reference

Elevation View @ 270°

%

elev. = 0.0’

?ﬂs 7

¢ Foundation

SPECIAL NOTE

The confractor is responsible for

verifying

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

from The roadway before submitT
shop drawings for approval Verify
elevation data below which was ob

ing findl

tained

by field measurement or from available

project survey data.

METAL POLE No. 1

PROJECT REFERENCE NO. SHEET NO.

Elevation Data for Mast Arm

Attachment (H1)

Elevation Differences for: Pole

1 N/A

Baseline reference point at é%%
¢ Foundation @ ground level

0.0 ft. 0.0 ft.

Elevation difference at +1.8 Ft. 0.0 F1.

High point of roadway surface

Elevation difference at +0.72 £+.| 0.0 1.

Edge of fravelway or face of curb

Terminal

Compartment

@ 180°

DESIGN REFERENCE MATERTAL

1.

NOTES

Design the traffic signal structure and foundation in accordance with:
The 6th Edition 2013 AASHTO “Standard Specifications for Structural Supports for Highway

Signs, Luminaires, and Traffic Signals,

U-4700 CA Sig. 7.4
MAST ARM LOADING SCHEDULE
LOADING
SYMBOL DESCRIPTION AREA SIZE WEIGHT
@ "
o RIGID MOUNTED SIGNAL HEAD s or Z&Q W 0 LBs
Q 1274 SECTION-WITH BACKPLATE SRS Py
QO RIGID MOUNTED SIGNAL HEAD 03 <r 25=§”W c0 LaS
® 12"-3 SECTION-WITH BACKPLATE R
SIGN 36.07W
? 9.0 S.F.l X |17 LBS
RIGID MOUNTED 36071
STREET NAME SIGN 24.0" W
RTGID MOUNTED 16.0 S.F. %}6% 36 LBS

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 ftraffic 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/satety/Pages/ITS-Design-Resources. aspx

DESIGN REQUIREMENTS

8 BOLT BASE PLATE DETAIL
See Nofte ©
N \
180" —
Plate width
4

BASE PLATE TEMPLATE & ANCHOR BOLT

LOCK PLATE DETAIL
For 8 Bolt Base Plate

2.

10.

1.

Design the traffic 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 confractor 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:
a. Mast arm slope and deflection are not considered in determining the arm attachment
height as they are assumed to offset each other.

®© O O T

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

the fol lowing:

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.
[f 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 contractor is responsible for verifying that the mast arm length shown

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

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

NCDOT Wind Zone 5 (120 mph)

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

The roadway clearance height for design is as shown in the elevation views.
The top of the pole base plate is 0.(5 feet above the ground elevation.
Refer to the Elevation Data Chart for the elevation differences between the proposed

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

Prepared for the Offlces of:
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PLAN DATE: June 2024 REVIEWED BY:  D,J. Darity Zbgif@CmE%64\$?
; // N ...... \\
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PHASING DIAGRAM SIGNAL FACE I.D.

PROJECT REFERENCE NO.

SHEET NO.

U-4700 CA $ig. 8.0

TABLE OF OPERATION AT Heads L.E.D. MAXTIME DETECTOR INSTALLATION GHART 5 Phase
PRASE DETECTOR PROGRAMMING Fully Actuated
- SIONAL i z US 321 Closed Loop System
D) FACE 6|3 @ @ @ DISTANCE o _|E f o
H LooP SIZE FROM |~ ang | S| CALL | DELAY |EXTEND ; = 2' E S NOTES
3 30 mmm @ 101 @ 12 (FT) | STOPBAR = |PHASE| TIME | TIME |X< (o |S|5|= -
06 ?3 ’ R R (FT) = =) > | = " :
6l. 62 T RIR @ 2 < 1. Refer to "Roadway Standard Drawings
@ = NCDOT” dated January 2024 and ”“Standard
. . _4- ” . . . . S o e o /"
PHASING DIAGRAM DETECTION LEGEND 31 32 6. 62 3A 6X40 0 2-4-2 | X| 3 X X X peciftfications for Roads and Structures
3B 6X40 0 2-4-2 | X| 3 - - X=X -[X dated January 2024.
-0 DETECTED MOVEMENT 6 6X6 420 6 x| 6 . - IxIxIx! - Tx 2. Do not program signal for l|ate night
n UNDETECTED MOVEMENT (OVERLAP) 6B 6X6 420 6 x| 6 . - IxIxIx!-Tx flashing operation unless otherwise
<——  UNSIGNALIZED MOVEMENT directed by the Engineer.
< ——=  PEDESTRIAN MOVEMENT 3. Set all detector units to presence mode.
4. Locate new cabinet so as not to obstruct sight
distance of vehicles turning right on red.
5. Maximum tTimes 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 at a minmum of 8’ above the high
point of the roadway surface elevation.
7. Refer to Roadway and/or Pavement Marking
Metal Pole with Mast Arm #1 plans for stop bar locations.
x<
Sta. 667+32+ -L- TN T
US 321 (Hickory Blvd) 82' RT &
______ _ \\\\\\\ ..., 55MPH -1% Grade
T ; 2\\\\\\\\:‘*“*"‘*"—————:;:;:;:—:*:—:—:—:—:—:—:—:;:;:;:::::DR ________________________
_ _ _ _ _ - 6 s < \SIE
- - - <:> Ezr'> bl / ’ - - - B — E— —_— ————\:] <:§ — -
__________________________ R ) o
_______________ N e - , | s e e e
—————————————— S 63 e 32 )
B (B¢ Y=l L
. ﬂﬁ 7 ¢ - — oo __ T = = = -
— L L L L _ _ — S S S S S S S —
— L
T % S,
I T T T T T T T T T T T T T - r—.“————————===========\\\:\ . /;/f/
55 MPH 2% Grade US 321 (Hickory Blvd) \kk\ (\/’\/,; /
\\\\ \\\\ M ////
o\ no 1
>\ n 1
b ‘\\ \\\\,I ‘I‘/ Ig
g5 W WEE LEGEND
5 N M ey PROPOSED EXISTING
—~— 1) g
O o \\ " Il . . .
Z 1 O— Traffic Signal Head o>
_____________________________________________________________________ B
O Modified Signal Head N/A
— Sign —
? Pedestrian Signal Head ?
Oo— Signal Pole with Guy o—)
MAXTIME TIMING CHART J, Signal Pole with Sidewalk Guy o -
C— Inductive Loop Detector C_ "
FEATURE PHASE > Controller & Cabinet o7,
3 é O Junction Box L
Walk * - - e 2-in Underground Conduit —-—-—-—-—
Ped Clear - - N/A Right of Way @ ————-
Min Green * 7 14 —> Directional Arrow —
Passage * 2.0 6.0 [OCF== Metal Pole with Mastarm O—
Max 1 * 20 90 —_ 0 — Directional Drill N/A
Yellow Change 3.0 5.3 @) Type 11 Signal Pedestal o
Red Clear 5.2 1.0 ®» No Left Turn Sign (R3-2) ®
Added Initial * - 1.5
Maximum Initial * - 46
Time Before Reduction * - 15 DOCUMENT NOT CONSIDERED
Time To Reduce * - 30 New Installation SIGNATURES COMPLETED
inimum G - . repar or ces of : :
" °P - Fropared Tor e orfiess | 'S 321 (Hickory Boulevard) NB SEAL
Advance Walk - - awwtig,,
Non Lock Detect X at \\\\g?eﬁ\‘\,,(.:ﬁ'ioé/,;,: %,
on Lock Detector - XL S/l I 2
Vehicle Recall - MIN RECALL V U-Turn BUlb-OUt SOUth Of :\S T.%Q?ESS/O&V(E". 2:
— - - \ SR 1160 (Mt Herman Road) RS -
i Division 11 Caldwell County Hudson| = % s
: : - Z aeShoneLon &
* These values may be field adjusted. Do not adjust Min . PLAN DATE: June 2024 REVIEWED BY: D.J. Darlty ///) G'NEG\\\
Green and Extension times for phase 6 lower than what 9O§’1\-/‘VVtElTngdln§terSS’ ,Itn(;'ﬁ) 750 N.Greenfleld Pkwy,Garner,NC 27529| PREPARED BY: J.T. Grimm REVIEWED BY: T.M. Moody ’ ,N,;Im-“‘\'\‘?\o\\\\\
is shown. Min Green for all other phases should not be was | trtg eNC .’282%26 \ SCALE REVISIONS INIT. DATE [ DocuSigned by:
lower than 4 seconds. ariotie, B 0 40 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, TM MOOA/‘? 6/10/2024
(704) 372-1885 X ‘ | e
NC License Number F—0991 \ / —1 =40 RS SURRRRRN SURSR — e
= S1G. INVENTORY NO. [1-1457
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PROJECT REFERENCE NO. SHEET NO.
18 CHANNEL CONFLICT MONITOR NOTES 0-4700 CA Sig. 8.1
0
PROGRAMMING DETAIL WDENABCEE i
(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
flash in accordance with the signal plan.
DO NOT REMOVE ANY DIODE JUMPERS. g- 2010 ghatp GO0 st s2 | s3 | sa| 5| S6| 7| S8 | S9 |10 S11| s12|AUK AUXIAUX|AUX| AUXIAUX
j B | RPDISABLE i CMU
5 " WD 1.0SEC 9 2. Program controller to start up in phase 6 Green No Walk. CHANNEL | 1| 2 (13| 3 | 4 14| 5 | 6 |15 7|8 16 9 | 10|17 12 | 18
5 4 Tu Ta Ta T4 T4 Te T %6 e e T T T4 74 o B IE o e sgnatw ' 2 4 : :
<0 L0000 0.0 0. 0000000 -0 - p— B SF#1POLARITY o 3. If this signal will be managed by an ATMS software, enable controller and detector PHASE 112 |pgp| 3 | 4 |pep| 5 | 6 |pgp| 7 | 8 |pED|OL1|OL2 sPARE| OL3 | OL4 |sPARE
Q% 2% ';% 8% 2% 3‘% Q% &'% :% 8% @% 09% '\.% “P% @% #% m% — % EEDsgglf‘Ard ) logging for all detectors used at this location.
iy JPNT ST JT T IGT I IGT I G T T IR T IR IR IR o= VA COMPACT Hecnas. | NU | NU | NU (31,32 NU | NU | NU |61,62 NU | NU | NU | NU | NU | NU | NU NU | NU
©® ~ - — FYA1-9 : -
o «5% «5% S?% "\T% g% g% 3‘.% Q% g% ‘T% g% q,% 09% '\.% @% @% q—% e— % A < | 4. The cabinet and controller are part of the US 321 Closed Loop Signal System. . i
5‘_‘_mmmmmmmmm®®m°’"‘°m -— — FYA 5-11 n
[ |
Enddddddaadaddigy SPEIAE
%ﬁk‘—’ﬁér&&&&&&&&vvvvv _tON%
sl totol ol b 2t 222 e 2 o W11 GREEN
© 3O 0 Th Th 2 bb bb b8 06 06 b B Hb Vb Vb Vb Ve L n o, == W o
Z THTE TE S BB ISEEHIESE B TH S5 oF oF ~ - Wl |4 2= ARROW
L NN NN NN W oot = w
Z 20 20 26 20 20 00 68 0@ & 60 b 6b & O 0130040—%-:507
LT o@® ~@® ©® @ <@ o e _ [ Hs YELLOW 117
O T TR S T TR R e e e I S Y T S o o QMO OS50 ommmz g ARROW
95\‘3@3&5&,\',\',\',\',\',\',\',\'&&8128838= e p— e i
srlefoltotolal ool 2ol 202 (hooi0 20 EQUIPMENT INFORMATION ARROW
TO O O 6 6 6 6 56 00 & H® H& 06 0é & V& ©é 0180 09O - W
-— W o —
\ Q% ":% 9% 5’% f—r% 9% g% “:.% g% [:% g% g% 3% g% g% :% g% o — I 13 CONLrONEL......eee e 2070LX .
o o o o o o o 1 1 1 1 1 1 1 | 1 .
26 28 26 28 28 28 2d Cé 58 58 3 0b 6 58 38 b 5 CabINGt......vvoeoeoeeeeeeeeeeeeeen 332 w/ Aux A
@)
fj COMPONENT SIDE W | = Software........ccccooiiiiiii Q-Free MAXTIME NU = Not Used
[ | 14 ] . =
Cabinet Mount..............coiiiiiiii.. Base
W |5
DO NOT REMOVE ANY JUMPERS b Output File POSIIONS. ...vv....oooovvvoe 18 With Aux. Output File
NOTES: - Load Switches Used..............ccc.oreunnvn. S4, S8
1. Card is provided with all diode jumpers in place. Removal of any jumper Phases Used..........cocoovnnnns, 3,6
allows its channels to run concurrently. W - DENOTES POSITION Overlap "1". .., NOT USED
, , Overlap "2".....coo o NOT USED
2. Ensure jumpers SEL2-SELS5 and SELS are present on the menitor board. OVEHAP "3" ..o NOT USED
3. Ensure that the Red Enable is active at all times during normal operation. Overlap "4"........cccoviiii e, NOT USED OUTPUT CHANNEL CONFIGURATION
4. Connect serial cable from conflict monitor to comm. port 1 of 2070
controller. Ensure conflict monitor communicates with 2070. Front Panel
Main Menu >Controller >More>Channels>Channels Config
INPUT FILE POSITION LAYOUT Web Interface
(front view) INPUT FILE CONNECTION & PROGRAMMING CHART Home >Controller >Advanced |I0>Channels>Channels Configuration
1 2 3 4 ° 6 ! 8 9 10 1 12 13 14 Channel Configuration
LOOP INPUT | PIN| INPUT |DETECTOR| CALL | DELAY |[EXTEND ADDED DELAY
U b X b b | #3 | 23| ¢ 0 N v v v C FS LOOP NO. | TERMINAL |FILE POS|NO.| POINT | NO. | PHASE | TIME | TIME |=XTEND|iimiaL | CALL | DURING
FILE ¢ g $ ? 3A 3B ? ¢ ? ¢ g ? g ISOI_DACTOR 3A TB4-5.6 50 58 20 7 3 X X Channel Control Type Control Source Flash Yellow | Flash Red Flash At  [MMU Channel
nmn E E r E E r E E E E E 3B TB4-9,10 I6U 41 3 8 3 X X
ST ,
I L “'FS '\'FE l\é '\'Fg UNSOETD vl E I\é '\-Fél '\-FS '\-FS '\é '\ﬁ’/_l 6A TB3-5,6 J2u 40 2 16 6 X X X 1 Phase Vehicle 1 X X 1
v v v ¥ USED | v v v v v v |isotior 68 TB3-7,8 oL | 4| 6 17 6 X X X 2 Phase Vehicle 2 X 2
3 Phase Vehicle 3 X X 3
U (‘f’) Z6 (‘E’) (E) (f’) (f) (f‘) (f‘) (‘E’) (E‘) (f’) (E) (f’) (f‘) INPUT FILE POSITION LEGEND: J2L 4 Phase Vehicle 4 X 4
FILE T 6A T T T T T T T T T T T T FILE J ‘ 5 Phase Vehicle 5 X 5
"J" 7 36 7 E s 7 7 7 s 7 s c e 7 SLOT 2 6 Phase Vehicle 6 X X 6
L P X P P X P P P P P P P P LOWER 7 Phase Vehicle 7 X 7
s . MAXTIME STARTUP AND SOFTWARE FLASH 6| Praso Vet |8 : : :
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE 9 Overlap 1 X X 9
ST = STOP TIME PROGRAMMING DETAIL 10 Overiap 2 X X 10
11 Overlap 3 X 11
12 Overlap 4 X 12
Front Panel _ 13 Phase Ped 2 13
Main Menu >Controller >Unit 14 Phase Ped 4 14
15 Phase Ped 6 15
Web Interface 16 Phase Ped 8 16
Home >Controller >Unit 17 Overlap 5 X X 17
18 Overlap 6 X 18

Modify parameters as shown below and save changes.

Start Up Parameters

StartUp Clearance Hold

6

Unit Flash Parameters

All Red Flash Exit Time

6

June

N/A
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Maximum

Design Loading for METAL POLE NO. 1
¢ Pole
< >~
1"y 4 4" 4 4" 8’ | 44’ |
| i | | | |
o - | |
| A | n
I I I
O | @) i ,
Iiizg:#: %% ? %% [ Street Name | E; ]
O O
\ See Notes
4 & 5
H2
See
Note 8
25.6 ft.
Roadway Clearance Hl= 22.0’
Design Height 17 ft See
Minimum 16.5 f+. Note 7
¢ g_ﬁ_ﬁ_g] i
¢ See Note T7d

High Point of Roadway Surface

See Note

?

Base line reference elev. = 0.0’

Elevation View @ 270O

DN

¢ Foundation

ég&

PROJECT REFERENCE NO. | SHEET NO.
METAL POLE No. 1 )
SPECIAL NOTE U-4700 CA Sig. 8.2
The contfractor is responsible for verifying
that the mast arm attachment height (H1)
willprovide the "Design Height”clearance
from The roadway before submitting final MAST ARM LOADING SCHEDULE
shop drawings for approval Verify LOADING
elevation data below which was obtained SYMBOL DESCRIPTION AREA | SIZE | WEIGHT
by field measurement or from available S )
project survey data. o RIGID MOUNTED SIGNAL HEAD s <F Z&Q W 4 LBS
_ o 12"-4 SECTION-WITH BACKPLATE R PN
Elevation Data for Mast Arm =
Attachment H1 ) STGN 36.0” W
(H1) 2 RTGID MOUNTED R Y T
Elevation Differences for: Pole 1 N/A 24.0" W
° . (Sirest vom ) STREET NAME SIGN 16.0 S.F. X 36 LBS
Baseline reference point at é%% 0.0 f+ 0.0 f+ RIGID MOUNTED 96.0" L
¢ Foundation @ ground level ) ) ) )
Elevation difference at
High point of roadway surface *2.8 ft. 0.0 .
Elevation difference at
Edge of fravelway or face of curb tl.4z 1. 0.0 ft.
NOTES
DESIGN REFERENCE MATERIAL
Terminal ) ) ) ) ) )
Compartment 1. Design the traffic signal structure 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

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

DESIGN REQUIREMENTS

8 BOLT BASE PLATE DETAIL

See Note ©

180 ff@_ff
Plate width
4//

BASE PLATE TEMPLATE & ANCHOR BOLT
LOCK PLATE DETAIL

For 8 Bolt Base Plate

2.

10.

1.

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 fol lowing NCDOT website:

Design the traffic 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 confractor 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:
a. Mast arm slope and deflection are not considered in determining the arm attachment
height as they are assumed to offset each other.

®© O O T

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

the fol lowing:

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.
[f 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 contractor is responsible for verifying that the mast arm length shown

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

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

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

The roadway clearance height for design is as shown in the elevation views.
The top of the pole base plate is 0.(5 feet above the ground elevation.
Refer to the Elevation Data Chart for the elevation differences between the proposed

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
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90° PROJECT LD. NO. SHEET NO.

—1" x 14" COARSE-THREADED 90° (TYP) U-4700 CA Sig-M2

BUTTON HEAD SOCKET SCREW

(4 REQUIRED)

— TERMINAL COMPARTMENT, 3 GAUGE (MIN)
2" X 8" x 27"

90°

2" HALF COUPLING WITH
INTERNAL THREADS

180°

| ——2" DIAMETER HOLE IN POLE — - —
WALL FOR WIRE ENTRANCE !

180°

\\\\\\——-HAND HOLE REINFORCING FRAME, — |
4" X 6" X 12", 3 GAUGE (MIN)

WITH BEVELED EDGES INSIDE

AND NO COVER |

11 GAUGE THICK COVER PLATE BACKED — 4 BOLT PATTERN

WITH FULL WIDTH Yg" THICK GASKET
WITH CHAIN OR CABLE

8 BOLT PATTERN

214" DIAMETER HOLE FOR
2" DIAMETER ANCHOR BOLT

PLATE WIDTH = 4" (MIN)
B.C. 570° (TYPICAL FOR ALL PLATES)

ZZW‘\\\\——z” HALF COUPLING
WITH INTERNAL THREADS 12 BOLT PATTERN

2" DIAMETER HOLE §
-‘r/////f__ CONSTRUCT TEMPLATES AND PLATES FROM 14" (MIN) THICK STEEL. GALVANIZING IS NOT REQUIRED.

BASE PLATE TEMPLATE AND ANCHOR BOLT LOCK PLATE DETAILS

GROUNDING LUG
BASE PLATE SIZE AS
ANCHOR BOLT HOLE . REQUIRED BY DESIGN

= BOLT DIAMETER + 14"

PROVIDE 4 HEAVY HEX NUTS BASE OF METAL
NOTE: UNLESS OTHERWISE SPECIFIED, LOCATE TERMINAL COMPARTMENT AND 4 FLAT WASHERS PER POLE SHAFT

1 FOOT ABOVE THE POLE BASE AT 180 DEGREES ON THE POLE'S : ANCHOR BOLT.

SECTION C-C RADIAL INDEX.
TERMINAL COMPARTMENT DETAIL WINIMUM THREAD AT TOP OF BOLT

= 10" FOR 2" DIAMETER BOLT.

O\

MF G MFG. DATE: MM/YY MFG. DATE: MM/YY
GALVANIZE A MINIMUM OF 2"

Shart DsTL Y BELOW THREADS FROM TOP OF
ARM-A D/T/L/Y SECTION D/T/L/Y ool ool o/ o BOLT.

NCDOT SIG. INV. NO.

ARM-B D/T/L/Y NCDOT POLE NO.
\© BOLT CIRCLE

A.B. DIA./B.C./L/Y ARM I.D. TAG DIAMETER
(PROVIDE ON EACH SECTION OF (B.C.)
NCDOT SIG. INV. NO. A MULTI-SECTION MAST ARM) )////——-zu x 60" ANCHOR BOLT

Fabrication Details — All Metal Poles

NCDOT POLE NO. UNLESS OTHERWISE SPECIFIED.

0

: BASE PLATE MAY BE CIRCULAR, OCTAGONAL, SQUARE

SHAFT I.D. TAG
(PROVIDE ON SHAFT OF STRAIN POLES OR RECTANGULAR IN SHAPE.

AND MAST ARM POLE SHAFT) TYPICAL BASE PLATE DETAIL

MINIMUM THREAD AT BOTTOM OF BOLT

= 8". GALVANIZATION NOT REQUIRED Prepared in 1re Ofices of:
. D = DIAMETER, T = THICKNESS, L = LENGTH, Y = YIELD STRENGTH AT BOTTOM OF BOLT . . . .
. A.B. = ANCHOR BOLT : Typical Fabrication Details
B.C.

: = BOLT CIRCLE OF ANCHOR BOLTS 5 3 ) For DA ¢

. IF STANDARD DESIGN, INCLUDE CASE NUMBER IN ADDITION TO = q A1l Metal Poles / a
POLE NUMBER ON "NCDOT POLE NO." LINE. P

. SIGNAL INV. NUMBER AND POLE I.D. NUMBER. Oy RIS e SRR 0 e TEAE ] s

SEE DRAWING M3 AND M4 FOR MOUNTING POSITIONS OF I.D. TAGS. 50T TOM 750 N.Greenflela Prwy.Garner.nC 27529 o e e D.C. SARKAR N/ \
SCALE REVISIONS i

IDENTIFICATION TAG DETAILS ANCHOR BOLT DETAIL —_ Kevin Derigon 091211202

NONE DATE
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PROJECT LD. NO. SHEET NO.

NOTE:

1. OPENING IN POLE BASE PLATE SHALL BE EQUAL U_47OO CA Slg-M3

TO POLE BASE INSIDE DIAMETER MINUS 315"
BUT SHALL NOT BE LESS THAN 81%".

A
: :
90° = N
OPENING FOR | ©
\/POLE CAP CONDUITS ]
, , BASE PLATE OPENING T (7p)
— \ (SEE NOTE 1)
\ ()
]
\ % BACKING RING O
GALVANIZED THREADED PLUG 2 0°-— ‘ — 180°— - ¢
(TYPICAL FOR ALL COUPLINGS)
w | -
y ¢ Immm
: S & | _——45° (TYP) Anchor Bolt Holes o
1 1/2" MIN (TYP) e
BOLT CIRCLE "B.C.” :
V)
_14\/_/\/_\_
2 CABLE CLAMPS DESIGNED FOR T
OUTER POLE WALL — X VARIABLE ATTACHMENT HEIGHTS I
\/@ FROM 1'-6" TO 6'-6" BELOW
| THE TOP OF THE POLE ¥y
¢ SECTION B-B V)
POLE BASE PLATE DETAILS o mmm
(8 AND 12 BOLT PATTERN) c
CABLE ENTRANCES AT TOP OF POLE
— =T = WALL THICKNESS
T C
SILICONE CAULKING FULL PEN. SHAFT I.D. TAG — O
90° WELD (SEE DRAWING M2 )
z;fsc’ ¢ Hmmm
| BACKING RING TERMINAL COMPARTMENT — = | e
2" HALF COUPLING "C" HOOK @ 45° (TYP) 38" (MAX) N (SEE DRAWING M2 ) : c
WITH INTERNAL THREADS ‘@ T—F »
ST ~ S,
{ 14& o I
| i R = .44"+T h
0°— —180° Q
o e ﬂi / 3/—BASE PLATE c
| 1" HALF COUPLING WITH j |
970° INTERNAL THREADS OPENING FOR " MIN
CONDUITS (TYP)
SECTION A-A
SECTION C-C
(POLE ATTACHMENT TO BASE PLATE)
RADIAL ORIENTATION OF FACTORY INSTALLED
FULL-PENETRATION e —
ACCESSORIES AT TOP OF POLE | o | SEAL
GROOVE WELD DETAIL Typical Fabrication Details
' For SN a0¢
. . . N QQ\Q\%? €S 5/04;;-.‘/ 2
Strain Poles A e

SEAL

pLaN DATE:  SEPTEMBER 2023 oesionep 8Y:  K.C. DURIGON
PRePARED BY: K, C. DURIGON  mevieweo sv: D, C. SARKAR DocuSigned bi.V C. DS

750 N.Greenfield Pkwy,Garner,NC 27529
. W\

SCALE REVISIONS i
NA

Keyisn W 09/21/2023

NONE
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PROJECT LD. NO. SHEET NO.

NOTE:

U-4700 CA S1g.M4

1. OPENING IN POLE BASE PLATE SHALL BE EQUAL
TO POLE BASE INSIDE DIAMETER MINUS 31%" BUT
SHALL NOT BE LESS THAN 815",

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

SEE SLIP FIT JOINT DETAIL -

HAND HOLE
WITH COVER

OPENING FOR
CONDUITS

BASE PLATE OPENING

(SEE NOTE 1)

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

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

—180°— - ¢

SEE DRAWING M5 FOR —
MAST ARM CONNECTION DETAILS

ANCHOR BOLT HOLE TELESCOPIC ARM
(OUTBOARD SECTION) MAST ARM

115" MIN (TYP) (INBOARD SECTION)

1.5 TIMES DIAMETER of
OR 2’_0/!

OUTBOARD SECTION

BOLT CIRCLE "B.C." MIN, WHICHEVER IS GREATER

SECTION A-A

POLE BASE PLATE DETAILS = ==

SHAFT I.D. TAG
MOUNTING LOCATION

34" FACTOR DRILLED HOLE IN OUTBOARD TUBE. (SEE DRAWING M2)

FIELD DRILL INBOARD TUBE.

98" GALVANIZED THRU BOLT WITH
(2) HEX. LOCKNUTS EACH. TERMINAL COMPARTMEN

(SEE DRAWING M2)
> (=T = WALL THICKNESS

SLIP FIT JOINT DETAIL FOR MAST ARM

SILICONE CAULKING FULL PEN.
WELD
45°

BACKING RING
38" (MAX)__“\\\Ak
T__

—A»-T<—
V4
‘ i 44" +T
T ”W< /(/////// T, BASE PLATE
- 180° —

OPENING FORj L 1¥e" MIN

v
Il

Fabrication Details — Mast Arm Poles

TERMINAL
CONDUITS (TYP) COMPARTMENT
SECTION B-B
(POLE ATTACHMENT TO BASE PLATE) | Frepared In fhe Offices of: SEAL
: Typical Fabrication Details i,
FULL -PENETRATION MAST ARM RADIAL ORIENTATION PN For St
GROOVE WELD DETAIL Mast Arm Poles 5 Y

PLAN DATE:  SEPTEMBER 2023 esioneo BY: K. G. DURIGON

PRePARED BY: K, C. DURIGON  mevieweo sv: D, C. SARKAR DocuSigned bz C. D%
SCALE NA REVISIONS SUTITINA

Kevis W 00/21/2023

R DO BBy

750 N.Greenfield Pkwy,Garner,NC 27529

NONE
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PROJECT LD. NO. SHEET NO.

WELDED RING STIFFENED MAST ARM CONNECTION

U-4700 CA Sig.M5

T = ARM WALL THICKNESS ——» |=—

SILICONE CAULKING 14| SIDE GUSSET NOTES:

PLATE (TYP)
BACKING RING

38" (MAX)

FULL PEN.
WELD

1. PROVIDE A PERMANENT MEANS OF IDENTIFICATION ABOVE THE MAST ARM TO
INDICATE PROPER ATTACHMENT ORIENTATION OF THE MAST ARM.

o

(TYP) AISC STEEL CONSTRUCTION MANUAL.

SECTION B-B

FULL-PENETRATION GROOVE WELD DETAIL

d@ﬁi@iﬁ 11" . DESIGNER WILL DETERMINE THE SIZE OF ALL STRUCTURAL COMPONENTS,

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

44" +T ﬁ?fZEijf;QR 3. FABRICATOR IS RESPONSIBLE FOR PROVIDING APPROPRIATE HOLES AT DRAINAGE

T _ | i ¢ POINTS TO DRAIN GALVANIZING MATERIALS.
T MAST ARM | |
115" MIN ATTACHMENT PLATE | 4. FOR MINIMUM EDGE DISTANCE AND NOMINAL BOLT HOLE SIZE, FOLLOW THE LATEST

!:::__
|

TOP RING PLATE 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 0° TO AS REQUIRED.

PLAN VIEW

— TOP RING

BACKING RING PLATE

¢

TOP RING PLATE-—i
::::::jiii%%i
]

>

— 4" DIAMETER HOLE FOR
WIRE ENTRANCE INTO POLE,
DEBURRED OR GROMMETED

FLANGE -y
4" DIAMETER HOLE FOR
€£E TILT ANGLE " WIRE ENTRANCE INTO POLE,
— HIGH STRENGTH BOLT (SEE NOTE 6) DEBURRED OR GROMMETED
+ HARDENED FLAT WASHER
@;E (TYP) / 3" X 5" MINIMUM

HAND HOLE WITH COVER
(SEE NOTE 5)

C

@ ¢ @

—— FULL-PENETRATION / - 777___V7__<i ,y{i::///:::::@gﬁi;
GROOVE WELD DETAIL :>———;r—~////'1 \ .
(SEE SECTION B-B) ‘k\\\\x——BOTTOM RING PLATE

Z

e
MAST ARM ATTACHMENT

PLATE THICKNESS SIDE GUSSET PLATE

FRONT ELEVATION VIEW
FLANGE PLATE L\ BACK ELEVATION VIEW
THICKNESS
PLATE WIDTH EDGE DISTANCE SIDE ELEVATION VIEW
_<ﬁ///r__(SEE NOTE 4)
BOLT SPA. _’W
i — SEE NOTE 1 SIDE GUSSET PLATE (TYP)

Fabrication Details — Mast Arm Connection

A d} uP CB
i /P“k\\\\/// —— BACKING RING
38" MAX ¢
0o —O O | MAST ARM WALL | O 115
[R50/ Y a N |
| |
A |
mioy O G J Q 1 LG
l |
‘ ' Q Q"\ Prepared in the Offices of: SEAL
Y BOLT HOLE DIAMETER = Typical Fabrication Details i,
' ? ) F O r‘ \\\\’\\\e\ _..(.:../-4.50(,,,//
. ‘ . . S\QQ\Q:Q? €S 5/0:1;;'-../ /’/’
] @ Mast Arm Connection To Pole S g VR

PLATE HEIGHT
B

__j ¢ BOLT DIAMETER + Yg"
EDGE DISTANCE (TYP)
(SEE NOTE 4) 3 2
SECTION A-A BOTTOM RING PLATE P esign P oATE:_ SEPTENBER 2023 Desiovio v C.F. ANDREWS fo f;ce.:;@
MAST AR M AT TAC H M E N T P LAT E 750 N.Greenfleld Pkwy.Garner.NC 27529 [Fooro or o™ K.C. DURIGON REVIEWED BY: D.C. SARKAR /’/, /A/""“""\.B%\(b\\‘\

BOTTOM VI EW » — " s DocuSigned by:z,,““C'.mY‘J‘\\\\“

Keyisn W 09/21/2023

NONE
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U-4700 CA Sig.M6

— 3-BOLT CLAMP WITH "J" HOOK

POLE CAP
POLE BAND

1" HALF GOUPLING — gf:::::::ia MESSENGER CABLE
WITH WEATHERTIGHT PLUG.

~— 2" WEATHERHEAD WITH INSULATOR.

STAINLESS STEEL
STRAP, 34" TYP
(SEE NOTE 1)

DEADEND STRANDVISE

1" WEATHERHEAD
WITH INSULATOR

-

S:x[TS&SU*ITS Signals*Signal Design Section*Structures*Drawings*2024 Metal Pole Std Drawings for LRFD%2024 Sig.Me Std. Fabrication Details-Strain Poles.dgn
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v
SEE RADIAL ORIENTATION DETAIL SEE RADIAL ORIENTATION DETAIL
(SEE DRAWING M3) (SEE DRAWING M3)
EITHER 0.05" X 0.30 ALUMINUM
@ RIBBON OR 0.061" STAINLESS
STEEL LASHING WIRE
INTERCONNECT CABLE
— ] ON MESSENGER CABLE
—— "
/////——-ELECTRICAL
- SERVICE
CABLE
|
_/

MESSENGER CABLE \\ﬁ
(SPAN WIRE)
ALUMINUM WRAPPING TAPE

OR STAINLESS STEEL
LASHING WIRE

ATTACHMENT OF CABLE TO
INTERMEDIATE METAL POLE

[cTl
TRAFFIC SIGNAL CABLE BURNDY CLAMP (TYP)
) TERMINAL COMPARTMENT —
L —< HAND HOLE
\ x
ATTACH GROUND WIRE TO FIELD INSTALLED GROUND LUG ——_ |
GROUND LUG ON POLE (TYP)

#4 OR #6 AWG SOLID BARE
COPPER GROUNDING CONDUCTOR__R\\\

#4 OR #6 AWG SOLID BARE COPPER
GROUNDING CONDUCTOR (TYP)

CONCRETE FOUNDATION

AV AAANA AT AN AR

SPAN WIRE POLE CLAMP (TYP)

— 1" MINIMUM
NONMETALLIC
CONDUIT W/ ELBOW

98" DIAMETER COPPER CLAD
STEEL GROUNDING ELECTRODE
WITH AN IRREVERSIBLE
COMPRESSION GROUND
CONNECTOR.

FOR REFERENCE, REFER TO
SECTION 1700-3 K AND L
FOR ELECTRICAL GROUNDING

STRAIN POLE ATTACHMENTS i

NOTES: METAL POLE GROUNDING DETAIL FOR
STRAIN POLE AND MAST ARM

1. STRAP ALL SIGNAL CABLES TO THE SIDE OF THE POLE WITH 34" STAINLESS STEEL STRAPS WHEN THE
DISTANCE BETWEEN SPAN WIRE ATTACHMENT CLAMP AND WEATHERHEADS EXCEEDS 3'-0".

Fabrication Details — Strain Pole Attachments

2. PROVIDE MINIMUM TWO SPAN WIRE POLE CLAMPS PER POLE. Prepared In the Offices of: SEAL
Typical Fabrication Details i,
3. IT IS PROHIBITED TO ATTACH TWO SPAN WIRES AT ONE POLE CLAMP. , 2 For g;%;g§ﬁp{y,
: ' : SOy 2%
Strain Pole Attachments F=FE e

4. FOR GENERAL REQUIREMENTS, REFER TO NCDOT STANDARD SPECIFICATIONS FOR ROADWAY AND STRUCTURES, SEAL

JANUARY 2024.

PLAN DATE:  SEPTEMBER 2023 oesioned BY: G, F, ANDREWS
750 N.Greenfleld Pkwy,Garner,NC 27529 PREPARED BY: K ) C ) DURIGON REVIEWED BY: D. C . SARKAR
SCALE REVISIONS M

NA

Keyisn W 09/21/2023

‘% N
DocuSigned b":f,/,/,V C. 0\3%\\“

NONE DATE
R D A BavaS iy
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‘ ‘ PROJECT LD. NO. SHEET NO.

2-1" NONMETALLIC
¢ FOUNDATION ¢ FOUNDATION HEAVY HEX NUT |
s conn Lo oA |6 roonrion U-4700CA |Sig.7
CONCRETE FOUNDATION ., - 1(.
| IDENTIFICATION TAG AND GROUNDING 4-2 NONMETALLIC TOP AND BOTTOM (TYF) g
3" (TYP) BETWEEN BOTTOM OF  ELECTRODE CONDUCTOR CONDUIT (STUB AND
LEVELING NUT AND gg: gﬁﬁﬁgg Sgg?UIT ANCHOR BOLT — 1" (TYP) |
: TgEEOEEiggﬁDﬁTION . PROJECTION __l | POLE BASE PLATE
L L ( A | f [ \ /
\ = y MAXIMUM Ky i 1" CHAMFER (TYP)
\ o N 7 ) SO ] 9 (1 NUT HEIGHT) __l 1 A 18
STRRRZR7R| 0717 T T SR, R, S TN b ' S B B - 3~ (vP)
-l == == = F = K\, e i  w {d [ el & R
1 I 1b_ L I~ g s TYPICAL \siy;f i B [ < _Tj\F;f
~ - — =~ -k ==5% =~ 1 WIRE MESH A i ol|= ;?\C\V;;o A N | N 1 I | DN
@l Ql R P U Lol (SEE NOTE 10) | = GROUND SLOPE // 7 o ) o o m
A= LA i R [y A7 I W ® 8 [77\;f00 R (O | I 1 A ______71
ol 2 —:—:— —:— - :— - :— JI- V1 BARS —: ' b —: —[F ¥ 1 — // \ & SN2 []2 | AncHor BoLTS (TYP) -
1 ! | ) ° ° |0 o o
Slew AT TS ERTT =" T = — Wl e Sl ol (] HeAvy Hex wut O
@ : REINFORCING STEEL TABLE WITH ELAT WASHER
—1=l- —1=-F - -|-\ N | U N (] S T Do oo SN | O . o mmm
= A1 I I I C BARS -5 S FOR STANDARD S ar | A TOP AND BOTTOM (TYP) e
5 Rt Pl L S — - = = J . :
P L1 | g I g DRILL PIER SHAFT N ! iy | ANCHOR BOLT LOCK PLATE
T Y ey _I 4 — == —Z = — ' " im] il IimBim Py
= IS~ =1--r-rrT ! T T (4'-0" DIAMETER) T (SAME AS BASE PLATE TEMPLATE)
= I T T T L L B E L F % O
= 11 I 11 I ' L 1L "D" | CONCRETE | o, ) 4 . .4 . C
o .— JLETY N M P B A W —' P SHAFT | VOLUME | .- |MIN.|SIZE|TYPE|LENGTH ~ 3~ (TYP) SORTERERAT D N
= [ T I |[> Fo [ I | | DIAMETER|(CU. YDS) : D
al o A 1 _L&b C:::::::::>K\5L:;jLi>/ o Vi | - | #8 |STR.| %%
w2 L0, f° der 4'-0 .465 X L = (:)
o a2 o Y1 C | % | #4 |CIR.|12'-6
z 2© L TYPICAL FOUNDATION CONDUIT DETAILS % SEE NOTE 2 L
?|o | | | | | | | %% SEE NOTE 3
m -
=1 po bl oo b de | GENERAL NOTES: TYPICAL FOUNDATION ANCHOR BOLT DETAILS |
o R (A (REINFORCING CAGE NOT SHOWN FOR CLARITY)
al.1r T I 1. IF ACTUAL SUBSURFACE CONDITIONS DIFFER SIGNIFICANTLY
S S S T T I FROM BORING DATA, CONTACT THE ENGINEER BEFORE (7))
ST =T LT EXCAVATING OR PLACING CONCRETE. —
I T B i ¢ m—
et L _ o 2. CIRCULAR TIE REINFORCING RINGS MAY BE VERTICALLY z:,
Y T T T ,‘ ADJUSTED BY +/-3" AT A DEPTH BETWEEN 2'-0" AND ) )
Y ) 3'-0" TO FACILITATE THE INSTALLATION OF ELECTRICAL FACE OF SHAFT 4-2" AND 2-1 ~ WASHER BOLT HOLE OPENING i
»| |« 3 COVER CONDUIT ENTERING IN THE CAGE. AT BASE PLATE NONMETALLIC CONDUIT 334" DIAMETER q,_ 515" DIAMETER m
3" CLEAR (TYP) ¢
(TYP) 3. FOR STANDARD FOUNDATIONS, SEE SHEET SIG. M8 FOR DETAILS. D
CONCRETE SHAFT ELEVATION VERTICAL REINFORCING BARS (V1) MAY BE HORIZONTALLY 4
ADJUSTED BY +/-3" TO FACILITATE THE INSTALLATION OF
ELECTRICAL CONDUIT ENTERING INTO THE CAGE. NCDOT FOUNDATION ID TAG C
4. PROVIDE 2" TO 5" FOUNDATION PROJECTION ABOVE GROUND SIGNAL INVENTORY NO.: -
V1 Bars LEVEL, DEPENDING ON THE GROUND SLOPE. INSTALLATION DATE: mm/yy [ O
o mmm
C Bars 5. UNLESS OTHERWISE SHOWN, FOUNDATION DESIGNS ARE BASED DEPTH/DIA. L/Df _FLI_ '.—FT' -
ON NON-SLOPING LEVEL GROUND SURFACES WITH SLOPE GRADE OF CONC.: f'c pS1. @)
RATIOS OF 8:1 (H:V) OR FLATTER. IF ACTUAL GROUND LINE ¢ — | DESIGN N-VALUE: N
SLOPES ARE STEEPER, CONTACT THE ENGINEER BEFORE AEINFORCING BARS: D
EXCAVATING OR PLACING CONCRETE. VERTICAL, #/SIZE | -
6. CONSTRUCT FOUNDATIONS IN ACCORDANCE WITH NCDOT 0-BARS, #/SIZE | WI
STANDARD PROVISIONS SPO9 R0OO5- FOUNDATIONS AND ANCHOR HMDEOFREMW RAR: fy kst
ROD ASSEMBLIES FOR METAL POLES. ALL APPLICABLE 2024 C
NCDOT STANDARD SPECIFICATIONS ARE REFERENCED IN THIS
PROVISION. REFER TO THE NCDOT RESOURCES/SPECIFICATIONS (:)
PAGE LOCATED ON THE CONNECT NCDOT WEBSITE.
SECTION A_A _ o _ IDENTIFICATION U
https.//qonnect.anot.gov/resources/Spe01flcatlons TAG BETWEEN BOTTOM Zan 1 7R
and Special Provisions.aspx OF LEVELING NUT AND 78 8 >

CLAMP OR TIE

TOP OF FOUNDATION SECURING » gls" o
WIRE MESH
D = DIAMETER CONCRETE FOUNDATION
L = LENGTH / DEPTH
3 mm = MONTH IDENTIFICATION TAG DETAILS
yy = YEAR

Prepared in the Offices of:
“OD””}' 000'

SEAL

Construction Details
' : For S ARG,
. SR 4/ “
Foundations

DETAIL-A

SEAL

I 7. USE AIR ENTRAINED AA CONCRETE MIX WITH A COMPRESSION

STRENGTH OF f'c=4500 psi (MIN) AFTER 28 DAYS.

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

1'-6" (MIN) -
LAP = 9. LOCATE IDENTIFICATION TAG ON TOP OF THE FOUNDATION,

DIRECTLY ABOVE THE CONDUIT'S ENTRY POINT.

10. PROVIDE TWO LAYERS OF 4 MESH GALVANIZED WELDED 23

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

AND SECURE IT WITH TIES IF NECESSARY.

PLAN DATE:  SEPTEMBER 2023 pesioneo BY: K. G. DURIGON

750 N.Greenfleld Pkwy.Garner,NC 27529 . . “, Tl g\ R
A 11. PREFERRED LOCATION FOR THE I.D. TAG IS AS SHOWN IN — o Kb DO pee )b SARAAR DocuSigned by, C. DI
TYPICAL "C° BAR DETAIL DETAIL-A: DIRECTLY ABOVE THE CONDUIT ENTERING THE NA K 0921/2023
FOUNDATION. e 22 W
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PROJECT LD. NO. SHEET NO.

SOIL CONDITION

STANDARD STANDARD FOUNDATIONS :

Sand Longitudinal Stirrups

U-4700 CA S1g.M8

Clay

Reactions at the Pole Base

Medium | Stiff  |Very Stiff Medium titv | Bar Size | Soaci
N-Value | N-Value | N-Value | N-Value [N-Value |N-Value (#) QL(J::,)IY a{#)lze p(?:.l)ng GENERAL NOTES:
4-8 9-15 16-30 11-30

Axial | Shear | Moment
(kip) | (kip) | (ft-kip)

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.

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.

48" DIAMETER FOUNDATION CONCRETE VOLUME (CUBIC YARDS) = (0.465) x DRILLED PIER LENGTH

Standard Strain Pole Foundation — All Soil Conditions

Prepared in the Offices of:

SEAL
Standard Strain Pole g,

. o CARpY,
2 Foundation for All i§§ﬁgﬁg@;
@ . ' ' 3 RS T2
§ Soil Conditions ST AP
= i 036626 § =
pLaN DATE:  SEPTEMBER 2023 oesionep 8Y:  K,(G. DURIGON ;c/@;"-..ﬁﬂc|m%§--";§\¢:
750 N.Greenfleld Phwy.Garner.NC 27529 Wpneongep 8v: K, C. DURIGON  meviewn By:  D,C. SARKAR DocuSigned k;ii‘:z,/,/v .C".."'Y.)\BQ%\\“\
0 SO NA REVISIONS T
. . k:¢4/4',4~ ,W‘ 09/21/2023
NONE SIGNA RE DATE
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PROJECT ID. NO. SHEET NO.
¢
| [ ]
90° i,
I OPENING FOR U-4700 CA S1g.M9
CONDUITS
BASE PLATE OPENING
= (SEE NOTE 4)
=
©
! BACKING RING
ol — 4"x8" REINFORCED
HANDHOLE 0° . 180°— G
Y Gr/

5" HALF COUPLING —— ™

WITH INTERNAL THREADS
(SEE DRAWING M3)

1,-0”
(TYP)

4,'6”

115" MIN (TYP)

115" MIN (TYP)

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)

OPENING FOR

OPENING FORl " MIN
CONDUITS (TYP)

BOLT CIRCLE "B.C.”

ANCHOR BOLT HOLES

270°

4 BOLT PATTERN
FOR POLES UP TO 40’

CONDUITS BASE PLATE OPENING

(SEE NOTE 4)

BACKING RING

00. ‘////, ‘ 1800_ G\L

BOLT CIRCLE "B.C."
ANCHOR BOLT HOLES

270°

8 BOLT PATTERN
FOR POLES TALLER THAN 40’

BASE PLATE DETAILS

—- (<—T = WALL THICKNESS

SILICONE CAULKING FULL PEN.

WELD
45°

V4
i R = .44"+T
T ”]< /{/////// T, BASE PLATE

BACKING RING
38" (MAX)__“\\\\
T——u—b-TdF
\

SECTION D-D

(POLE ATTACHMENT TO BASE PLATE)

FULL-PENETRATION
GROOVE WELD DETAIL

Prepared In the Offices of:

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.
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PROJECT REFERENCE NO. SHEET NO.

INSTALL 8.5 DB GAIN YAGI
ANTENNA 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

SR 1160

ARM A MINIMUM OF 6 FEET AWAY|

ATTACH ANTENNA ALONG MAST
FROM THE VERTICAL SHAFT MEMBER

(Mt Herman Road)

INSTALL 900 MHz

ETHERNET RADIO

/

US 321 (Hickory Blvd) MF]

B B B 8B # B H=wy

11-0810

INSTALL 900 MHz
ETHERNET RADIO

U-4700CA SCP-1

U-Turn Bulb-Out South
of SR 1160 (Mt. Herman Rd)

C W /\

US 321 (Hickory Blvd)

US 321

U-Turn Bulb-Qut North '

of SR 1160 (Mt. Herman Rd) INSTALL 8.5 DB GAIN YAGI ANTENNA
VERTICALLY POLARIZED

INSTALL 900 MHz
ETHERNET RADIO

(Hickory Blvd)

NOTES FOR WIRELESS COMMUNICATIONS:

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.

WORK IS NOT COMPLETE UNTIL THE SIGNAL SYSTEM IS BACK UP AND OPERATIONAL.

2. INSTALL COAXIAL CABLE:
A. ON WOOD POLES, REQUIRING A NEW RIGID GALVANIZED STEEL RISER, INSTALL A 2” RISER WITH WEATHERHEAD AND ROUTE THE COAXIAL CABLE

TO THE ANTENNA.
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

TO THE ANTENNA.
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”.

S INSTALL CELLULAR

ATTACH ANTENNA ALONG MAST ARM S
\A MINIMUM OF 6 FEET AWAY FROM o MODEM _ (SEE NOTE 8)

THE VERTICAL SHAFT MEMBER o
© ~
—©
INSTALL 900 MHz . £
ETHERNET RADIO T o
xI
4
=

INSTALL 8.5 DB GAIN YAGI
ANTENNA VERTICALLY POLARIZED

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

LEGEND
YAGI ANTENNA (DOUBLE) FOR
REPEATER OPERATION
—fit YAGI ANTENNA (SINGLE)
2 OMNI ANTENNA
EXISTING CONTROLLER AND CABINET
GATEWAY RADIO LOCATION

SIGNAL INVENTORY NUMBER

T~1F.7
AU

3. IF AN EXISTING 2” SPARE RIGID GALVANIZED STEEL RISER IS AVAILABLE, INSTALL THE COAXIAL CABLE IN THE SPARE RISER WITH 2" WEATHERHEAD.
4. INSTALL WIRELESS ANTENNA ON POLE WITH RF WARNING SIGN.
(NOTE: RF WARNING SIGN NOT REQUIRED WHEN ANTENNA IS INSTALLED ON AN NCDOT-OWNED POLE.)

5. 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).

(
6. MAINTAIN PROPER CLEARANCE FROM ALL UTILITIES PER THE NATIONAL ELECTRICAL SAFETY CODE.
7. REFERENCE “WIRELESS RADIO ANTENNA TYPICAL DETAILS” IN THE 2024 NCDOT ROADWAY STANDARD DRAWINGS.
8. 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.

StV

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

————TJ0 NEW METAL POLE W/MAST ARM
———1 EXISTING METAL POLE W/MAST ARM
e EXISTING WOOD POLE
@] NEW METAL POLE
SP SIGNAL POLE
@] EXISTING METAL POLE
] NEW OVERSIZED JUNCTION BOX
[ | EXISTING OVERSIZED JUNCTION BOX
—— EXISTING CONDUIT
NEW CONDUIT
EXISTING COMMUNICATIONS CABLE
DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
FINAL COMMUNICATIONS PLAN SIGNATURES COMPLETED
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