NES$$5$6$$$$$$888$

J

: 49218.26

Project

STATE OF NORTH CAROLINA

DIVISION OF HIGHWAYS

CUMBERILIAND COUNTY

LOCATION: GRUBER ROAD BRIDGE

OVER ALL AMERICAN EXPRESSWAY

ON FORT BRAGG
TYPE OF WORK: SIGNALS

Vicinity

0 0 _

\Hu - H‘Eﬂm—u?

GRUBER RD

T X U

FB-005) |Lot
Y
= A

SAPPER ST

FB-008

( Project No. Sheet No. h

L 49218.26 Sig. 1.0

LEGEND:

= SIGNAL INVENTORY #

J

Sheet #

-~

Sig.
Sig.
Sig.
Sig.
Sig.
Sig.
ITS 1-2

DR Awn

S
SR A
A
A RN

T
=

Reference #

Location/Description

FB-005
FB-007
FB-008

Title Sheet

Gruber Road at Essayons Street

Gruber Road at SB All-American Expressway Off-Ramp
Gruber Road at NB All-American Expressway Off-Ramp
Metal Pole Details

Mast Arm Luminaire Conduit Detail

Gruber Road at NB All-American Expressway Grabber Gate

NCDOT Contact:
Christy Huff

M /
(a " )
MOTT M Refer to Roadway Standard Drawings
MACDONALD NCDOT” dated ]anuary 2024 and
i Gt 1 “Standard Specifications for Roads
TALECH S 20a0e and Structures” dated January 2024.
J \\ J
Index of Plans Y Y Prepared for the Office of: h

DIVISION OF HIGHWAYS

A 750 N. Greenfield Parkway, Garner, NC 27529

TRANSPORTATION MOBILITY & SAFETY DIVISION

J




Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B

PROJECT REFERENCE NO. SHEET NO.
49218.26 Sig 2.0
TABLE OF
PHASING DIAGRAM OPERATION MAXTIME DETECTOR INSTALLATION CHART
_— DETECTOR PROGRAMMING
PHASE -
SIGNAL | 5| ,|F 2| |2 2 Phase
FACE ] k SIZE DI?ESSCE S caLL | DeLaY [extenn| 22| = | S = Fully Actuated
6|8 ﬁ LOOP (FT) |sTopear| TRV % PHASE| TIME | TIME % NE § :;J Fort Bragg Signal Systenm
21,22 GIRIR (FT) = § . =
< —
2+6 4’1 —— i NOTES
1yl 2A 6X6 70 4 .l 2 ] - Ixl-Ix!]-1x 1. Refer to "Roadway Standard Drawings NCDOT"
42,43 RIG|R 28 6X6 70 4 | o j . x| -{x|-]x dated January 2024 and Standard
61,62 GIRIR Specifications for Roads and Structures”
i 4A 6X40 | +5 |[2-4-2|-| 4 - s XXX .
PHASING DIAGRAM DETECTION LEGEND 81.82 RIGIR dated January 2024 and all applicable
’ 4B | 6X40 | +5 |2-4-2]-] 4 |10.0] - |X[-)X]-fX sections of the latest version of the
¢ * DETECTED MOVEMENT P21,P22 | WIDWPRH 6A 6X6 70 4 -] 6 - < [ X[ XX generic Project Special Provisions.
- UNDETECTED MOVEMENT (OVERLAP) P41,p42  |DWWDRK 6B 6X6 70 4 |- 6 ] - x - Ix ] - x The PSP can be accessed at the following
- —— UNSIGNALIZED MOVEMENT P61,P62 | W|DWPRK 8A 6X40 0 l2-4a2[-18 501 - Ixl-Ix]-Ix website: https://connect.ncdot.gov/resources/
<<-— —>  PEDESTRIAN MOVEMENT safety/Pages/TSMO-Design-Resources.aspx
2. Do not program signal for late night
flashing operation unless otherwise
directed by the engineer.
3. Reposition existing signal heads numbered
42 and 43.
SIGNAL FACE |.D. 4, Set all detector units to presence mode.
5. Install new controller in existing cabinet.
All Heads L.ED. 6. Omit "WALK" and flashing "DON'T WALK"

with no pedestrian calls.
7. Program pedestrian heads to countdown

@ 0 l; the flashing "Don't Walk" time only.
” 8. Pavement markings are existing.
@ 12" 0 12" . o |I 9. Maximum times shown in timing chart are
16" S ||€1/ s /ﬁz——— for free-run operation only. Coordinated
@ Q VASRERE S l""""lll s signal system timing values supersede these
o ll TR values.
41 21,22 P21,P22 : ’@ T 10. Install new auxiliary output file in existing
42,43 P41,P42 =5 // B S I (- cabinet.
61,62 P61,P62 0 /; i:l i:l N
81,82 AR
o
|| ||
L
Gruber Rd 35 MPH +2% Grade
L 6B L& _ _ _
6h <7
7 2
?
35 MPH -2% Grade Gruber Rd
LEGEND
PROPOSED EXISTING
O— Traffic Signal Head o—
O— Modified Signal Head N/A
_____________ — Sign —
____________ |f’:| Pedestrian Signal Head ?
— — With Push Button & Sign
MAXTIME TIMING CHART == o—> Signal Pole with Guy *—)
Sx 1, signal Pole with Sidewalk Guy @ &
FEATURE PHASE \\\ — Inductive Loop Detector c___
2 4 ¢ 8 A\ X Controller & Cabinet CxJ
Walk * I 12 I ' I a Junction Box u
Ped Clear * 14 2 24 - —rrmnmm 2-in Underground Conduit — —-—-—-—-—
Min Green * 10 7 10 7 N/A nght of Way
Passage * 3.0 2.0 3.0 2.0 e Directional Arrow —
Max 1 * 60 25 60 25
Yellow Change 4.0 3.0 4.0 3.0
Red Clear 1.3 3.1 1.3 3.1
Added Initial * - - - -
Maximum Initial * - - - -
Time Before Reduction * _ _ _ _ DOCUMENT NOT CONSIDERED
——— - - - - Signal Upgrade - Final Design SIGNATURES COMPLETED
Minimum Gap _ _ _ _ Prepared for the Offices of:
% Advance Walk 7 5 7 - Gr‘Uber‘ Road
% Non Lock Detector - X - X at
% Vehicle Recall MIN RECALL - MIN RECALL - ES Sayon S St reet
% Dual Entry - X - X M livision 6 Cumberland County Fort Bragg
%é-@. Simultaneous Start X X X X MOTT oy LLEE223 $ PLAN DATE: June 2025 REVIEWED BY: LD Stouchko
{g%i—% * These values may be field adjusted. Do not adjust Min Green and Passage times for phases 2 and 6 lower MACDONALD SRS RESVIS(I)ONFSaFPel]. RS
g%% than what is shown. Min Green for all ther phases should not be lower than 4 seconds. ";A:B%TTM:}:C&S\:?;DD:W&; E, LLC o 4 °
§§§ License No. F-0669 = SIG. INVENTORY NO.




Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B

PROJECT REFERENCE NO. SHEET NO.
18 CHANNEL IP CONFLICT MONITOR NOTES 49218.26 Sig 2.1
PROGRAMMING DETAIL ON ~ OFF 1. To prevent "flash-conflict" problems, insert red flash program blocks for
(remove jumpers and set switches as shown) WD ENABLE &1 all vehicle load switches in the output file. The installer shall verify
SW2 that signal heads flash in accordance with the signal plan.
LILIL
REMOVE DIODE JUMPERS: 2-6, 2-13, 2-15, 4-8, 4-12, 4-14, 6-13, 6-15, 8-12, 8-14, 12-14 and 13-15. ON=> - 2. Program phases 4 and 8 for Dual Entry. SIGNAL HEAD HOOK-UP CHART
RPDISABLE | suriP o] 81| 52| s3 | sa|s5|s6|s7| 8| s9[s10]s11]s12| ALK AL AL ALK| ALK AKX
o WD 1.0 SEC 2| 3. Program controller to start up in phase 2 Green No Walk and 6 Green
2% té Eé 2% S—ré i’% ﬁ% ::é F-’% 03% % "-% % pr% w;% % cx,n% A GY ENABLE = No Walk caNReL | 1 | 2 | 13| 3| a|a|l 5| 6|15 7| 8|te|o|t0|l]|m|2]1e
~® 0 ~0 -~ \LO - ‘lo -® SO0 0 0 -0 — \—o ~@® @0 SF#1 POLARITY % . N,
PE oy g O 0 g 0 gy —ga O LEDguard ) 2 4 6 8
’:'é gé gé g% %o g% %o gé gé ;% 2% 2% c':% 20 f\,’% §§ 2% S 4. Program phases 2, 4, 6 and 8 for Simultaneous Start. PRASE | 11 2 Jpep| 3 | 4 |pep| ° | © |peD| 7 | 8 |pED|OLT[OL2|see| OL3| OLA fsase
0@ ~ N *
0 S Tl of i O O YE Of O —p O FYA1-9 < . L _ L _ . SIGNAL 1 nu [21,22] B21 | nu [a2,43 B21 [ wu [61:62] 581 | NU [81.82) NU | nu | nu | NU | U | 41 | NU
gg 59% éé ;E% Zg% ;% gé g% :-,% Eé g% g% %% ﬁ% ;% 3% ﬁé 2% FYA3-10 > | 5. Ensure Axiliary Output File is compatible with existing cabinet. Auxiliary HEAD NO. P22 P42 P62
; =9 -9 o 9 . 8 .8, e o © _® - ooo 2. @ gﬁ?]; _J Outpl.J’F Filg required to conform to Caltrans Traffic Signal Control Equipment RED - | 128 - - 1e1] - | 13a| - - | 107
éfg O C@ P 3O <O <O <O 4O <@ <0 3O <O <& YO v <& < 2 ons Specifications (TSCES).
= YELLOW - [ 129 - - 1102 - - 135 - - | 108
8?‘?%?@592395:90}@!\,,YELLOWD|SABLE 0 T 7N o :
o I@ TP I@ Id b b b b WO Ve Ve Ve Ve YO Y8 Y8 Y8 (100 10 a 2 6. If this signal will be managed by an ATMS software, enable controller and
D 0@ -2 ©f 00 0 8 . 2 2,020 2o 0110020 2 - detector logging for all detectors used at this location. GREEN 130 103 136 109
Z 9% U0 U6 20 PO 06 06 08 B0 O B0 OO L6 o6 b @ & 8}58828 Z 5 & RED A101
5 2@ ~9 @ 0@ <09 .0 . & 2. 0 2.2 .2 @, o 0140050 = 6 7. The cabinet and controller are part of the Fort Bragg System,. ARROW
2 8 8 8 8 Yo 8 L 1L L L L L o L~ 0150060 - b — vewow |l f ] ] A102
o) o)
RN R PR R B AR onoosro on > EQUIPMENT INFORMATION
“® =0 O = =0 =0 =® 50 > 5O O HO H® HO H® H>® @ 0180 090 0 — QU vow | L | f ] L |atos
\?F??‘%?ﬁ.:ﬁteﬁsasve - 10
2o %6 20 0 S0 S0 0 %6 0 50 o 56 o0 50 36 8 o " (07oTg] 7o} =Y SRR 2070LX pribiosiy
o Cabinet........cccoooiieiiii 332 w/ Aux
f':l i "oz Software Q-Free MAXTIME W | | s | e | e
REMOVE JUMPERS AS SHOWN 12 Cabinet Mount...............ccooeviiiiiennnee, Base K 15| o5 | PPy
17 Output File Positions..........c....ccc........ 18 With Aux. Output File
NOTE?Z Card is provided with all diode jumpers in place. Removal of any jumper 18— Load Switches Used.............cccooec...... S2, S3, S5, S6, S8, S9, S11, AUX S5 NU = Not Used
allOWS ItS Channels to run Concurrently. . - DENOTES POSITION PhaSeS USed llllllllllllllllllllllllllllllllllllllll 2, 2PED’ 4, 4PED, 6’ 6PED, 8 See pICtorIaI Of head erlng In detall thIS Sheet'
. _ OF SWITCH Overlap "1" ... Not Used
2. Ensure jumpers SEL2-SELS and SEL9 are present on the monitor board. Overlap "2" ..., Not Used
- i i - i Overlap "3"...coo Not Used
3. Ensure that the Red Enable is active at all times during normal operation. Overlag e . FYA SIGNAL WIRING DETAIL
4. Integrate monitor with Ethernet network in cabinet. (wire signal heads as shown)
*See overlap programming detail on sheet 2
INPUT FILE POSITION LAYOUT INPUT FILE CONNECTION & PROGRAMMING CHART
front view
( ) OL4 RED (A101)
1 2 3 4 ) 6 7 8 9 10 11 12 13 14
DELAY OL4 YELLOW (A102)
s s s s s s s s s I LOOP | INPUT [PIN| INPUT [DETECTOR| CALL | DELAY [EXTEND ADDED @
ull © g2 i L L g4 L L L L L P2PEDPEPED  FS LOOP NO.| 1eRMINAL |FILE POSNO.| POINT | NO. [ PHASE| TiME | TiME |EXTEND| NimiaL| ©ALE | RORIES
DC DC DC
FILE T 2A T T T 4A T T T T T |isoLATOR | 1sOLATOR | IsoLATOR 2A TB2-56 U [39 [ 1 2 2 X X OL4 GREEN (A103) @
" M @2 M M 7 @ 4 M v M v v o [B4PED[ (o1 | ST 28 TB2-7,8 oL [4] 5 3 2 X X
L P P P P P P P = = oc | USED | pc 4A TB4-9,10 U | s 3 8 4 X X
Y 2B Y Y Y 4B Y Y Y Y Y |isoLATOR ISOLATOR 4B TB4-11,12 L |45 | 7 9 4 10.0 X X 41
6A TB3-5,6 U |4 2 16 6 X X
! t | g6 | P 0 t | #8 | ¢ N 0 N 0 N N 0 6B TB3.7.8 2L | 4] 6 7 6 X X
FILE Q BA ? ? Q 8A Q Q ? ? ? Q ? ? 8A TB3-9,10 U [ 4 4 22 8 5.0 X X
NOTE:
U E e B R B | B LB BB BB R
L T T T T |USED| T T T T T T T T P21:P22 | TB8-46 120 | 67 | 33 2 PED2 | 112AND 13,
M 6B M M M M M M M M M M M P41.P42 | TB856 2L | 69 | 35 4 PED 4
EX.: 1A, 2A, ETC. =LOOP NO.'S FS = FLASH SENSE PotiPo2 | TB&79 U168 1 o 6 PEDO
ST = STOP TIME
INPUT FILE POSITION LEGEND: J2L
FILE J l |
SLOT 2
LOWER
THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: FB-005
DESIGNED: June 2025
SEALED: 03/09/2026
REVISED: N/A
_ . . . DOCUMENT NOT CONSIDERED
Electrical Detail - Sheet 1 of 2 - Final Design SIGHMALUNLESS ALL
rogramming
2 Details For] Gruber Road
% M Prepared for the Offices of: a -t
3 M Essayons Street
2 %
§ % Division 6 Cumberland County Fort Bragg
§§$ MOTT § PLAN DATE: June 2025 REVIEWED BY: LD Stouchko
222 MACDONALD % I ererareD BY: S O'Farrell REVIEWED BY: T
§§§ MOTT MACDONALD |& E, LLC “ o™ REVISIONS : 0\1,4, "Carvd
w4 = X . ! avi ﬂ‘ _ _
Zg; gt?:l?e'gc(,)lg Campus Drive 750 N.Greenfleld Pkwy.Gorner.NC 27529 S|E653E100D3144i._ Mar-2026
223 RALEIGH, NC 27606 =REEILAT LIS DAIE
§§§ License No. F-0669 SIG. INVENTORY NO. FB-005




Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B

PROJECT REFERENCE NO. SHEET NO.
49218.26 Sig 2.2
OVERLAP PROGRAMMING
Front Panel
Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
Front Panel
Web Interface Main Menu >Controller >More>Channels>Channels Config
Home >Controller >Overlap Configuration >Overlaps
Overlap Plan 1 Web Interface
Home >Controller >Advanced |0>Channels>Channels Configuration
Overlap 1 2 3 4
Type Off Off Off FYA 4 - Section Channel Configuration
Included Phases - - - 8
Modifier Phases
Modifier Overlaps _ _ _ _ Channel Control Type [Control Sourcq Flash Yellow | Flash Red Flash Alt |MMU Channel
Trail Green 0 0 0 0
Trail Yellow 0:0 0:0 0:0 0:0 -
Trail Red 00 0.0 0.0 00 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
) Phase Vehicle o X )
6 Phase Vehicle 6 X X 6
7 Phase Vehicle I X 7
8 Phase Vehicle 8 X X 8
MAXTIME STARTUP AND SOFTWARE FLASH 5 Overlan 1 ” ” 3
PROGRAMMING DETAIL 10 Overlap 2 X X 10
11 Overlap 3 X 11
Front Panel 12 Overlap 4 X 12
Main Menu >Controller >Unit 13 Phase Ped 2 13
14 Phase Ped 4 14
Web Interface 15 Phase Ped 6 15
Home >Controller >Unit 16 Phase Ped 8 16
17 Overlap S X X 17
Modify parameters as shown below and save changes. 18 Overlap 6 X 18
Startup Parameters Unit Flash Parameters
Startup Clearance Hold | | All Red Flash Exit Time
6 6
FLASHER CIRCUIT MODIFICATION DETAIL
IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE
SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:
COUNTDOWN PEDESTRIAN SIGNAL OPERATION 1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.
Countdown Ped Signals are required to display timing only during 2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.
Ped Clearance Interval. Consult Ped Signal Module user's manual
for instructions on selecting this feature. 3. REMOVE FLASHER UNIT 2. THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: FB-005
DESIGNED: June 2025
THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1. SEALED: 03/09/2026
REVISED: N/A

DOCUMENT NOT CONSIDERED

i il - - Fi i FINAL UNLESS ALL
Electrical Detail - Sheet 2 of 2 - Final Design SIGHMALUNLESS ALL

ectrical and Programming

Details For: Gruber Road
M Prepared for the Offices of: at
: Essayons Street

M

SB35 SESSSDONSSEE8$3535588884

=
A
-\ Division Cumberland Count Fort Bra
2 MOTT gt fuslone . 2
%o s PLAN DATE: June 2025 REVIEWED BY: LD Stouchko
222 MACDONALD ; < S prerareD BY: S O'Farrell REVIEWED BY:
S o o a8
23 MOTT MACDONALD |& E, LLC % 0 REVISIONS
LEE 930 Main Campus Drive
229 Suite 200 750 N.Greenfleild Pkwy,Garner,NC 27529 F653E100D31441E...
222 RALEIGH, NC 27606 SIGNATURE
§ § License No. F-0669 SIG. INVENTORY NO. FB-005




Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B

PROJECT REFERENCE NO. SHEET NO.
PHASING DIAGRAM 49218.26 Sig 3.0
TABLE OF OPERATION SIGNAL FACE 1.D. MAXTIME DETECTOR INSTALLATION CHART
| """ |
PHASE All Heads L.E.D. DETECTOR PROGRAMMING
SIGNAL F =
FACE AN & R 2| | 3 Phase
dNBE er Rl Rl ® ouze | mron | 1 |8 o | oeuer [exrenn| 3| E | 5| 2| B Fully Actuated
v P Y Y 12" 12" LooP (FT) |sTopear| TURNS % PHASE| TIME | TIME g NE % % Fort Bragg Signal System
: SHONOEOECE R
< —
2t |RII|RIR o K 2 NOTES
22 RIGIRIR \ 1 115.0 . X[-X]+-]X
23 R|&S|R|R 11 41 1 29 03 P61, P62 1A 6X40 0 |2-4-2|X 5 " T Ix 1. Refer to "Roadway Standard Drawings NCDOT"
A1 RIRIC R 62 49 43 dated January 2024 and Standard
— 61 2A 6X6 70 4 1X] 2 . - XXX Specifications for Roads and Structures”
42 RIR|G|R 2B 6X6 70 4 X| 2 - < X[ X[ - ]X dated January 2024 and all applicable
43 RIR TF(“ R 4A 6X40 0 2.4-2|X| 4 . . X|-X]|-1lx sections of the latest version of the
61 clelrlRr 4B 6X40 0 2.4-2|x| 4 |15.0 . x| -{x|-]x generic Project Special Provisions. |
oA 6X6 20 2 x| s - Ix - Ix - Ix The PSP can be accessed at the following
62 FT]R[R website: https://connect.ncdot.gov/resources/
P61,P62 | W |W [DWPRK 68 6X6 0 4 |X| 6 - S S e R I safety/Pages/TSMO-Design-Resources.aspx
PHASING DIAGRAM DETECTION LEGEND 2. Do not program signal for late night
flashing operation unless otherwise
<—®  DETECTED MOVEMENT directed by the engineer.
-+— UNDETECTED MOVEMENT (OVERLAP) 3. Phase 1 may be lagged.
- —— UNSIGNALIZED MOVEMENT / 4, Set all detector units to presence mode.
< — —> PEDESTRIAN MOVEMENT 5. Locate new cabinet so as not to obstruct sight
/ distance of vehicles turning right on red.
/ - 6. See Final Pavement Markings Plans for pavement
£ markings.
= /é) b qfé’ 7. Omit "WALK" and flashing "DON'T WALK"
= s with no pedestrian calls.
Ly / .jjél 8. Program pedestrian heads to countdown
_:,L% SS the flashing "Don't Walk" time only.
5© / (EJ'E': 9. Maximum times shown in timing chart are
;’:{l Lo for free-run operation only. Coordinated
D) <C . ..
& / @ 2 signal system timing values supersede these
. 2y =< values.
Metal Pole #1 w/ Luminaire o
-L- STA 14417 +/-, LT 49" +/- @
P£2 35 MPH -2% Grade
Gruber Rd P61, O e - Future 10' Sidewalk (approx location)
@ r
. g e < _
_ _ _ — ab* — o ; LEGEND
PROPOSED EXISTING
e~~~ ] g G ‘ FROROSED .
. . 29 O— Traffic Signal Head o—
= __ @B % - © — — — — — O— Modified Signal Head N/A
— .
® g 43 42 41(A)8 223 m— — Sign —
R ‘ _ Gruber Rd Pedestrian Signal Head
T ——— T - Arm_A With Push Button & Sign
35 MPH +2% Grade O—— i ' o—
Metal Pole #2 w/ Luminaire ) Signal Pole with Guy (- 4
-L- STA 15+10 +/_ RT 49' +/_ W Slgnal POle Wlth Sidewalk Guy -
Arm B — Inductive Loop Detector -2
X Controller & Cabinet ox3
O Junction Box u
memem———— 2-in Underground Conduit  —-—-—-—-—
N/A Right of Way @~ ————-
MAXTIME TIMING CHART —> Directional Arrow —>
CHASE O Type II Signal Pedestal o
FEATURE . - - - [OE===  Metal Pole with Mastarm O
—om Directional Drill N/A
Walk * - - - 7 Street N S
Ped Clear * - - - 14 ® .ree amé ign ®
Min Green * 7 10 7 10 No Right turn Sign (R3-1)
Passage * 2.0 3.0 3.0 3.0 © No Left Turn Sign (R3-2) ©
Max 1 * 15 60 25 60
Yellow Change 3.0 4.0 4.4 4.0
Red Clear 1.8 1.5 1.4 1.5
Added Initial * - - - _
Maximum Initial * - - — _
Time Before Reduction * - - - - DOCUMENT NOT CONSIDERED
. : : FINAL UNLESS ALL
e To Reduce * ~ ~ ~ ~ S1ig nal Upg rade - Final Design SIGNATURES COMPLETED
Minimum Gap _ _ _ _ Prepared for the Offices of: Gr\uber\ Road
% Advance Walk - - - - a-t
g Non Lock Defector X - X - SB All-American Expressway
§ Vehicle Recall - MIN RECALL - MIN RECALL Off _ Ramp
2 Dual Entry - - - - / Division 6 Cumberland County Fort Bragg
23 . . . . . . MOTT oy LLEE223 PLAN DATE: June 2025 REVIEWED BY: LD Stouchko
vee These values may be field adjusted. Do not adjust Min Green and Passage times for phases 2 and 6 lower -
;gg than what is shown. Min Green for all ther phases should not be lower than 4 seconds. MACDONALD PREPARED BY: S O Farrell REVIEWED BY:
E§§ MOTT MACDONALD 1| & E,LLC REVISIONS
>ek 930 Main Campus Drive F653E100D31441E
ggg Suite 200 SIGNATUREM DATE
@ A B RALEIGH, NC 27606
§§§ License No. F-0669 = SIG. INVENTORY NO. FB-007




Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B

PROJECT REFERENCE NO. SHEET NO.
NOTES 49218.26 Sig 3.1
18 CHANNEL IP CONFLICT MONITOR
PROGRAMMING DETAIL oN _OFF
(remove jumpers and set switches as shown) WD ENABLE $\] 1. To prevent "flash-conflict" problems, insert red flash program blocks for
e SW2 all vehicle load switches in the output file. The installer shall verify
REMOVE DIODE JUMPERS: 1-6, 1-9, 1-15, 2-6, 2-9, 2-11, 2-15, 4-12, 6-9, 6-11, 6-15, 9-11, 9-15and 11-15 T that signal heads flash in accordance with the signal plan. SIGNAL HEAD HOOK-UP:- CHART
ON—=>
RF2010 .\ | 2. Program controller to start up in phase 2 Green No Walk and 6 Green swhol 81| s2 | s3|sa| s5 |se|s7| s8 [s9|stofs11]s12|AKIASY A AN S A
° o o o WD1.0SEC 2 No Walk. MU
j, gé l:% §§ o S% 2% 5}% :é o OO% N% o Loé ‘*% “’é N% . GYENABLE O CHANNEL | 1 2 13 | 3 4 14 | 5 6 15| 7| 8|16 9 |[10]17]|11|12]18
o o o o LEDguard © - ITNIs sighal will be managed by an sortware, enable controfier an PHASE | 1 2 2 13 4 415 6 6 1 7| 8 [,8.|oL1|oL2]sPard OL3 | OL4 [sParE
,Z% ?% "?% 3% ‘”—,’o 3.% 9.% 53.% %0 9.% % g% ;é % :% j\.‘é gé RFssM  — detector logging for all detectors used at this location. _ PED PED PED PED - i
-— AN AN AN AN (Q\ AN (q\ N (q\
©® ~ F I COMPACT— SIGNAL 4™ o1 [ 22 | nu [ nu | 41|42 nu|nu| 61|62 | B8 NUNU[NU| 11| NU|NU| 23| 43 | NU
O v —ga Oga Nga Oga ga <t Ngly —ga O FYA 1-9 < ) HEAD NO. P62
¥ oP S TP T T 0 <0 0 <03 <0 <0J 901 903 NG 93 i ¥ FYA 3-10 N 4. The cabinet and controller are part of the Fort Bragg System.
<< e (ap) o™ ™ ™ ™ [ap] (42 ™ ™ ™ ™ ™ (op] ™ ™ L
S 0 —® © o " FYA 5-11 RED 128 | 128 101 | 101 134 | 134 A114[A101
b EEEEEERE-EEERNER. : FYAT-12 ——
1 1 1 1 1 1 1 ‘T ‘T ! ! 1 1 1 O
g <0 26 0 36 <8 36 <6 <6 8 30 6 3 & ~é <6 ~é ~ = veLow | % [ 129 129 102 | 102 135 | 135
2 ?é ‘“7% 3% 9.% 2% t% 2% of ¥ 2% ﬁ% v% 9% @§ co% N§ «% VELLOW DISABLE 2 TN EQUIPMENT INFORMATION
5 I I I® I 4O @ Y5O VO YO YO LY O VYO VP VP Ve W 0100010 % 2 GREEN 130 103 | 103 136
b o® ~® ©o® @ <« 0] (@] o 010020 O | 3
z BASEABEBAACECECES SR CET SRo of 120 0 3 < 4 = CONrONET. ..ot 2070LX RED
Z 9 C0 0 U0 U0 o0 0O 4O 60 OO OO OO SO @ GO P © 0120030 Z 5 @ 5 A121
T 0.0 0 -0 - 0130040 L Cabinet.....ccceeeeeeeeeeeeeeeee e 332 w/ Aux ARROW
O S =X O °F I OF o ~ e e Opa e — of B 0140050 = 6 VELLOW
® g AP g P AP N T T T T TS e D d® P 01550060 = ; ) Software.............ccooo Q-Free MAXTIME ARROW A122 A115|A102
o® @ -9 O .9 .9 . 9.9 .9 9 O 5 81‘758 8 ;8 Cabinet Mount...........cooovvvieeiiiiiiiiinine, Base —
O ® o S0 o 0 0 o b 5O 5 56 56 56 26 6 98 010090 Output File Positions...............c.......... 18 With Aux. Output File o A123 AT161A103
-\ =@ -9 @ 0@ v P 9 -0 & . &, 2o <& o2 _© o _ Load Switches Used...........cccoovenennnnn.. S1, S2, S5, S8, S9, GREEN | 47 | 130 103 136
SO 20 26 26 56 28 26 26 5 5@ @ 30 @ 3 3® 30 & AUX S1, AUX S4, AUX S5 ARROW
0 COMPONENT SIDE ‘% PhaSGS Used ........................................ 1, 2, 4, 6, GPED W 119
7 Overlap "1™ .o * -
REMOVE JUMPERS AS SHOWN OVEHAD "2" oo Not Used R 121
_ D Overlap "3"......ccccoi * NU = Not Used
NOTES: . . : L . . 18 overlap "4"........ooeeeeeeeeeeee e, * * Denotes install load resistor. See load resistor installation detail this sheet
1. Card is provided with all diode jumpers in place. Removal of any jumper enotes install load resistor. See load resistor installation detail this sheet.
allows its channels to run concurrently. B - DENOTES POSITION *See pictorial of head wiring in detail this sheet.
OF SWITCH
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. *See overlap programming detail on sheet 2
3. Ensure that the Red Enable is active at all times during normal operation. FYA SIGNAL WIRING DETAIL
4. Integrate monitor with Ethernet network in cabinet. (wire signal heads as shown)
OL1 RED (A121)
INPUT FILE POSITION LAYOUT INPUT FILE CONNECTION & PROGRAMMING CHART OL1 YELLOW (122 @ 0L3RED (Att4) ®
(front view)
OL1 GREEN (A123) @ OL3 YELLOW (A115) @
1 2 3 4 ) 6 7 8 9 10 11 12 13 14
s s S s s s s s s LOOP | INPUT |PIN| INPUT [DETECTOR| CALL | DELAY |[EXTEND ADDED DELAY 01 GREEN (127) @ OL3 GREEN (A116) @
U g1 | B2 L L L g4 L L L L L L PEPED Fs LOOP NO.| 1eRMINAL |FILE POSNO.| POINT | NO. ~ [PHASE| TiME | TiME |EXTEND| NimiAL| ©ALE | RORIES
DC DC
FILE 1A | 2A T T T 4A T T T T T T |isoLaTor | IsoLATOR 18 1 1 15.0 X X 11 23
||||| E E E 4 E E E E E E ST 1A TB2-1,2 1tU 56 - 29 5 X X
0 A - < A I IV IO e
2B Y Y Y 4B Y Y Y Y Y Y ISOLATOR 2B TB2-7,8 2L 43 5 3 2 X X
4A TB4-9,10 l6U 41 3 8 4 X X OL4 RED (A101) ®
U Cf) g6 (‘f; Z (f) (f; Z CE) (ﬁ) ('f; Z (‘f’) (‘f; E 48 TB4-11,12 oL | 4 | 7 9 4 15.0 X X
FILE O 6A O O O O O O O O O O O O 6A TB3-5,6 U |40 [ 2 16 6 X X OL4 YELLOW (A102) @
L P pe P P P P P P P P P P P P PED PUSH "RSTALL DC ISOLATOR
v 6B v v v v v v v v v v v v B%:ng‘f — TR o - S5z ININPUTFILE SLOT 113 OL4 GREEN (A103) @
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE 43
ST =STOP TIME INPUT FILE POSITION LEGEND: J2L
FILE J l
SLOT 2
LOWER
THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: FB-007
LOAD RESISTOR INSTALLATION DETAIL DESIGNED: June 2025
(install resistor as shown) SEALED: 03/09/2026
REVISED: N/A
cal Deta nal Desi T peres
Phase 1 Yellow Field Electrical Detail - Sheet 1 of 2 - Final Design SIGNATURES COMPLETED
ACCEPTABLE VALUES Terminal (126) rogramming
o Value (ohms) | Wattage Details For. Gruber Road
g ;gﬁ - ;8& ?gw (m!n) M Prepared for the Offlces of: at
- S0 (min) SB All-American Expressway
2 AC M Off-Ramp
2 i Division 6 Cumberland County Fort Bragg
23 MOTT PLAN DATE: June 2025 REVIEWED BY: LD Stouchko
§§§ MACDONALD PREPARED BY: S O'Farrell REVIEWED BY: %
5%% gs%ﬁmmﬁcgﬂlﬁ?orlivi e E/SEE Savale ' Farvdis yar-2024
A<yt Suite 200 750 N.Greenfleld Pkwy.Garner,NC 27529 FO53E100D3T441E
LD RALEIGH, NC 27606 SIGNATURE
§§§ License No. F-0669 SIG. INVENTORY NO. FB-007




Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B

PROJECT REFERENCE NO. SHEET NO.
49218.26 Sig 3.2
OVERLAP PROGRAMMING OUTPUT CHANNEL CONFIGURATION
Front Panel F P |
Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings ro.n ane _
Main Menu >Controller >More>Channels>Channels Config
Web Interface
Home >Controller >Overlap Configuration >Overlaps Web Interface
Overlap Plan 1 Home >Controller >Advanced |0>Channels>Channels Configuration
Overlap 1 2 3 4 _ _
Channel Configuration
Type FYA 4 - Section Off FYA 4 - Section| FYA4 - Section
Included Phases 2 - 2 4
Modifier Phases 1 - - - Channel Control Type [Control Sourcq Flash Yellow | Flash Red Flash Alt  [MMU Channel
Modifier Overlaps - - - -
Trail Green 0 0 0 0 1 Phase Vehicle 1 X X 1
Trail Yellow 0.0 0.0 0.0 0.0 -
Trail Red 0.0 0.0 0.0 0.0 2 Phase Vehicle 2 X 2
3 Phase Vehicle 3 X X 3
4 Phase Vehicle 4 X 4
) Phase Vehicle o X )
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
MAXTIME STARTUP AND SOFTWARE FLASH v Overlan 3 " v
PROGRAMMING DETAIL 12 Overlap 4 X 12
13 Phase Ped 2 13
Front Panel 14 Phase Ped 4 14
Main Menu >Controller >Unit 15 Phase Ped 6 15
16 Phase Ped 8 16
Web Interface 17 Overlap 5 X X 17
Home >Controller >Unit 18 Overlap 6 X 18
Modify parameters as shown below and save changes.
Startup Parameters Unit Flash Parameters
Startup Clearance Hold | [All Red Flash Exit Time FLASHER CIRCUIT MODIFICATION DETAIL
6 6
IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE
SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:
1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.
COUNTDOWN PEDESTRIAN SIGNAL OPERATION 2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.
Countdown Ped Signals are required to display timing only during 3. REMOVE FLASHER UNIT 2.
Ped Clearance Interval. Consult Ped Signal Module user's manual
for instructions on selecting this feature.
THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.
THIS ELECTRICAL DETAIL IS FOR
THE SIGNAL DESIGN: FB-007

DESIGNED: June 2025
SEALED: 03/09/2026
REVISED: N/A

DOCUMENT NOT CONSIDERED

i il - - Fi i FINAL UNLESS ALL
Electrical Detail - Sheet 2 of 2 - Final Design SIGHMALUNLESS ALL

ectrical and Programming

F653E100D31441E...
RALEIGH, NC 27606 SIGNATURE DATE

Suite 200

pre Details For: Gruber Road

2 M Prepared for the Offices of: at

é o 2o X SB All-American Expressway

i M | Off-Ramp

§ Division 6 Cumberland County Fort Bragg
§§$ MOTT . PLAN DATE: June 2025 REVIEWED BY: LD Stouchko
222 MACDONALD 2 o ereraRED BY: S O'Farrell REVIEWED BY:
| > C b
-2z MOTT MACDONALD 1& E, LLC " REVISIONS
g%é 930 Main Campus Drive 750 N.Greenfield Pkwy.Garner,NC 27529

License No. F-0669 SIG. INVENTORY NO. FB-007



Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B

PROJECT REFERENCE NO. SHEET NO.

METAL POLE No. 1

: : SPECIAL NOTE 49218.26 Sig 3.3
Design Loading for METAL POLE NO. 1
Pole
, € ! The contractor is responsible for verifying that the mast MAST ARM LOADING SCHEDULE
< 12 o arm attachment height (H1) will provide the "Design OATNG
| ! Height" clearance from the roadway before submitting SYMBOL DESCRIPTION AREA | SIZE |WEIGHT
I ™ I final shop drawings for approval. Verify elevation data pooI
‘N ! below which was obtained by field measurement or RIGID MOUNTED SIGNAL HEAD 645k | x| 4318
: from available project survey data. 8°-3 SECTION-WITH BACKPLATE 42.0"L
30' TO .
ROADWAY (APPROX) ! . RIGID MOUNTED SIGNAL HEAD 25.5"W
. 50" | Elevation Data for Mast Arm 12"-4 SECTION-WITH BACKPLATE MSSEA X | 7488
‘1, . : | - o - k Attachment (H1) —
<l e ol e e - STREET NAME SIGN :
- - _— - > P , , ' 16.0S.F.| X 36 LBS
| | ! | | : Elevation Differences for: Pole 1 e RIGID MOUNTED 96.0" L
[ [ [ [ [ .
' Baseline reference point at SIGN 30.0"W
. ! ! : ! ¢ Foundation @ ground level & 0.0 2 RIGID MOUNTED 7T5SF. 36.)(()“ L 14LBS
! qTpF _ Elevation difference at 0.7 Epa | 13.25'W
C Street Name 2 ' H2 High point of roadway surface ' LUMINAIRE 087SF. 2 %(5" ] 35LBS
dUp See Elevation difference at 103 ft '
See Notes Pl Note 8 Edge of travelway or face of curb ) PEDESTRIAN SIGNAL HEAD 18.5" W
185 H1= 183 WITH MOUNTING HARDWARE 228F.1 K| 28
Maximum 25.6 ft. See
Note 7 | . L‘]‘ES
Roadway Clearance 90 DESIGN REFERENCE MATERIAL
Design Height 17 ft l Terminal _ o o .
Minimum 16.5 ft. i O ompar tment 1. Design the traffic signal structure and foundation in accordance with:
( @ 180° *  The 1st Edition 2015 AASHTO LRFD "Standard Specifications for Structural Supports for Highway
° i O o Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
0—f4-—-—— - ) AWK 180 -- * The 2024 NCDOT "Standard Specifications for Roads and Structures." The latest addenda to
! O the specifications can be found in the traffic signal project special provisions.
* The 2024 NCDOT Roadway Standard Drawings.
C ) * The traffic signal project plans and special provisions.
«  The NCDOT "Metal Pole Standards" located at the following NCDOT website:
¢ ! . i https://connect.ncdot.gov/resources/safety/Pages/TSMO-Design-Resources.aspx
[
¢ See Note 7d i DESIGN REQUIREMENTS
ﬁ’\' 4 1
Y Y Hioh Point of Roadway Surf See Note 7e f ! 2. Design the traffic signal structure using the loading conditions shown in the elevation
'gh Foint of Roadway surlace f Foundati Luminaire A ! o views. These are anticipated worst case "design loads" and may not represent the actual
¢ Foundation vminaire Arm 270 loads that will be applied at the time of the installation. The contractor should refer to the
[

Base line reference elev. = 0.0 _ 3 tISaffi_c sig|r|1al_ plar|1$ for thr(ta actual #oads th?t Wt”rll lg(edappli,[ed at théa (’;irge of the installation.
. Design all signal supports using force ratios that do not exceed 0.9.

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

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

! requirements.

90° 6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

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

height as they are assumed to offset each other.
b. Signal heads are rigidly mounted and vertically centered on the mast arm.
c. The roadway clearance height for design is as shown in the elevation views.
d. The top of the pole base plate is 0.75 feet above the ground elevation.
e. Refer to the Elevation Data Chart for the elevation differences between the proposed
— €0 : foundation ground level and the high point of the roadway.
Mast Arm 8. The pole manufacturer will determine the total height (H2) of each pole X based on the
Directi luminaire height requirement of 30 ft.
rection 9. If pole location adjustments are required, the contractor must gain approval from the
Engineer as this may affect the mast arm lengths and arm attachment heights. The
contractor may contact the Signal Design Section Senior Structural Engineer for
assistance at (919) 814-5000.

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

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

8 BOLT BASE PLATE DETAIL 12.Comply with NEC code 230.2(E) concerning service equipment disconnect.
13.Lighting fixture and luminaire arm represent a load condition to the pole and may not
See Note 6 represent exactly how the fixtures will be mounted. The contractor is responsible for

ensuring that any required factory preps for mounting fixtures to the pole are included
on the shop drawings.

14.Design the luminaire support arm using design dimensions as shown on elevations views.
Refer to the Radial Orientation Detail for attachment to the signal pole. Design arm end for
a nominal 2 inch slip fit socket connection for light assembly.

M

M

MOTT
180°—- qz s MACDONALD
930 Moin Comps Drvs - DOCUMENT NOT CONSIDERED
NCDOT Wind Zone 3 (130 mph) RALFGH NC 27606 SIGNATURES COMPLETED

Prepared fo.r.the Offices of: G ru ber RO ad
(\N\obmty ang
Plate width @& ZWORTA | at
4" / \ SB All-American Expressway

Off-Ramp
/ Division 6 Cumberland County Fort Bragg
BASE PLATE TEMPLATE & ANCHOR BOLT ey S5 S $ PLAN DATE: June 2025 REVIEWED BY: LD Stouchko

LOCK PLATE DETAIL 750 N. Greenfield Pkwy, Garner, NC 27529 | PREPARED BY: S O'Farrell REVIEWED BY:

SCALE '
For 8 Bolt Base Plate N/A REVISoRe ' -atllos mar-2026

— SIGNATURE DATE
N/A SIG. INVENTORY NO. FB-007
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Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B
J

METAL POLE NO_ 2 PROJECT REFERENCE NO. SlleET NO.
Design Loading for METAL POLE NO. 2, MAST ARM A  Pole SPECIAL NOTE 49218.26 Sig 34
12" , The contractor is responsible for verifying that the mast
010 i% >~ arm attachment height (H1) will provide the "Design MAST ARM LOADING SCHEDULE
ROADWAY (APPROX) _:_ Height" clearance from the roadway before submitting L OADING |
} o Rise . final shop drawings for approval. Verify elevation data SYMBOL DESCRIPTION AREA | SIZE |WEIGHT
| Y ! below which was obtained by field measurement or -
. 36' ! from available project survey data. RIGID MOUNTED SIGNAL HEAD sask | X" | 431ss
: | | | | [ 8"-3 SECTION-WITH BACKPLATE T L
<1'>i< ) :i: o =i< 6 :i: 6 =i< " !
. . - - : [ . 25.5" W
] : : : “ Elevation Data for MastArm ST SOLIED s S [ s
— Attachment (H1) |
A 24.0"W
d 5 ) ) — STREET NAME SIGN
P y) Street Name O — Elevation Differences for: Arm A Arm B RIGID MOUNTED BOSE A | 088
See Notes v Baseline .reference point at 00 ft 00 ft SIGN 30.0"W
)\ 485 ¢ Foundation @ ground level G 2 RIGID MOUNTED 75S.F. 36.)(()" ] 14 LBS
Elevation difference at
e -0.5 ft -1.0 ft 13.25"W
o High point of roadway surface % LUMINAIRE . 8E7P§ - X 35 LBS
Elevation difference at 403 1t Y OreT 26251
See Edge of travelway or face of curb ' '
Note 8
H1=18.5' NOTES
Maximum 25.6 ft. See DESIGN REFERENCE MATERIAL
Note 7
Roadway Clearance Terminal 1. Design the traffic signal structure and foundation in accordance with:
Design z,eight 17 Compartment * The 1st Edition 2015 AASHTO LRFD "Standard Specifications for Structural Supports for Highway
Minimum 16.5 ft. @ 180 Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
o * The 2024 NCDOT "Standard Specifications for Roads and Structures." The latest addenda to
ARMA -0 - 180 — the specifications can be found in the traffic signal project special provisions.
= * The 2024 NCDOT Roadway Standard Drawings.
ANGLE \ C * The traffic signal project plans and special provisions.
BETWEEN * The NCDOT "Metal Pole Standards" located at the following NCDOT website:
ARMS https://connect.ncdot.gov/resources/safety/Pages/TSMO-Design-Resources.aspx
S N S DESIGN REQUIREMENTS
¢ See Note 7d o
Ses Note 7e '“"‘ 2. Design the traffic signal structure using the loading conditions shown in the elevation
Y Y High Point of Roadway Surface Luminaire Arm views. These are anticipated worst case "design loads" and may not represent the actual
T ¢ Foundation loads that will be applied at the time of the installation. The contractor should refer to the
Base line ref oy, = 0.0 traffic signal plans for the actual loads that will be applied at the time of the installation.
asefline reference elev. = 2. 3. Design all signal supports using force ratios that do not exceed 0.9.
: : O POLE RADIAL ORIENTATION 4. The camber design for the mast arm deflection should provide an appearance of a low
Elevation View @ 270 pitched arch where the tip or the free end of the mast arm does not deflect below
horizontal when fully loaded.
Design Loading for METAL POLE NO. 2, MAST ARM B | 5. A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring
o stiffened box connection shown as long as the connection meets all of the design
\\Q\ 90 requirements. This requires staggering the connections. Use elevation data for each arm to
¢ Pole o\« determine appropriate arm connection points.
! - e 6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.
12 | s & : ; h )
b= =| 30' TO . 7. The mast arm attachment height (H1) shown is based on the following design assumptions:
[ ROADWAY (APPROX) A Y a. Mast arm slope and deflection are not considered in determining the arm attachment
] S ~ S height as they are assumed to offset each other.
! €y | ' N b. Signal heads are rigidly mounted and vertically centered on the mast arm.
|4 65 > — g0 c. The roadway clearance height for design is as shown in the elevation views.
! 08" I , . , | , .t Mast Arm d. The top of the pole base plate is 0.75 feet above the ground elevation.
!J e 12 - 12 —— 12 ——— Direction e. Refer to the Elevation Data Chart for the elevation differences between the proposed
\ ! I , i i foundation ground level and the high point of the roadway.
' B.C- 8. The pole manufacturer will determine the total height (H2) of each pole using the greater of
B the following:
B P * Mast arm attachment height (H1) plus 2 feet, or
1 §’©§ Street Name = * H1 plus 1/2 of the total height of the mast arm attachment assembly plus 1 foot.
A See Notes 9. If pole location adjustments are required, the contractor must gain approval from the
485 Engineer as this may affect the mast arm lengths and arm attachment heights. The
A 8 BOLT BASE PLATE DETAIL contractor may contact the Signal Design Section Senior Structural Engineer for
See Note 6 assistance at (919) 814-5000.
H2 10.The contractor is responsible for verifying that the mast arm length shown will allow
See proper positioning of the signal heads over the roadway.
Note 8 \ | 11. The contractor is responsible for providing soil penetration testing data (SPT) to the pole
18.5 &*Q manufacturer so site specific foundations can be designed.
See Maximum 25.6 ft. o\ M
Note 7 ©
) M
Desion teght 17.1 N MOTT
Minimum 16.5 ft. c‘\\‘l MACDONALD
——¢ —1-0°| 180°— ¢ — o s Coms O
Mast Arm . By [ oo horconsoeneo
Direction NCDOT Wind Zone 3 (130 mph) SIGNATURES COMPLETED
Prepared fo.r.the Offices of: G ru ber RO ad
B.C: Plate width ST at
2 vy | 4 ; \ SB All-American Expressway
% " See Note 7d ¢ Off-Ra mp
2 “"’"“ See Note 7e 4 Division 6 Cumberland County Fort Bragg
2 High Point of Roadway Surface Y Y BASE PLATE TEMPLATE & ANCHOR BOLT g eSS PLAN DATE: June 2025 REVIEWED BY: LD Stouchko
238 G Foundation } LOCK PLATE DETAIL 750 N. Greenfield Pkwy, Garner, NG 27520 | PREPARED BY: S O'Farrell REVIEWED BY: )
cgu 4
%%% Base line reference elev. = 0.0' For 8 Bolt Base Plate SO N/A REVISIONS : [SW &Q‘“MQ_MM_ZO%
224 : : o — TS
222 Elevation View @ 0 N/A —— s B0




Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B

PROJECT REFERENCE NO. SHEET NO.
PHASING DIAGRAM - =
TABLE OF OPERATION SIGNAL FACE 1.D. MAXTIME DETECTOR INSTALLATION CHART
PHASE All Heads L.E.D. DETECTOR PROGRAMMING
SIGNAL F
{HAA & ®
PACE ; g o é R DISTANCE = S
H @ ) R Y e @ @ Loop SIZE | FROM | _ ..o S| caLL | peLAY [ExTEND| 2 % 2(2]% 4 Phase
21 slalrlRrIR 12 12" 12" (FT) | STOPBAR = |PHASE( TIME | TIME 5|5 |3 | 5] =
@ &) 12 [ G ° 12" ° 12" @ (FT) = = ~|= Fully A(;tuated
22 LIT[R]R|R <l |3 Fort Bragg Signal System
S R AR SESESHONBONS :
32 33 - - 2A 6X6 70 4 X 2 . . X[«X]+-]X
6 3 ’ 51 31 41 21 22 63 2B | 6X6 | 70 s x| 2] - - IxT-TxT-1x NOTES
41 RIR|R|E|R 42 61 3A 6%40 | 0 |2-4-2|x| 3 . . Ix |- Ix]-Tx 1. Refer to "Roadway Standard Drawings NCDOT"
42 RIR|R|G|R 62 3B 6X40 0 s a-2x| 3 l10.0l - Ix|-1x]|-Ix dated January 2024 and Standard
43 rRIrR[rR[E] R ' Specifications for Roads and Structures”
1 = @ R 3¢ 6X40 0 |2-4-2/X] 3 |10.0] - [X|-]X]-]X dated January 2024 and all applicable
51 —|~ | R|R|FR N . 4A 6x40 | +5 [2-4-2|X]| 4 - XXX sections of the latest version of the
61 rI[R[R]|R @ 12" (¥7) 12 48 | 6x40 | +5 |2-4-2(x| 4 [15.0] - [x]-[x]-]x generic Project Special Provisions.
62 =lclrlrIR @ % 1 5 [15.0] - [x|-Ix|-]: The PSP can be accessed at the following
- SA 6X40 | 5 | 2-4-2 |\ X[ mrnnEk website: https://connect.ncdot.gov/resources/
2+5 63 Y|—|R|R 43 32,33 P61 . PE2 oA v = 7 5 X X 2 safety/Pages/TSMO-Design-Resources.aspx
4 P61,P62 |ow| w [ow |Dw |DRK ’ - - - - 2. Do not program signal for late night
68 6X6 70 4 1X] 6 - = [ X[ X[ -X flashing operation unless otherwise
directed by the engineer.
3. Phase 5 may be lagged.
4, Set all detector units to presence mode.
5. Locate new cabinet so as not to obstruct sight
PHASING DIAGRAM DETECTION LEGEND distance of vehicles turning right on red.
<9 DETECTED MOVEMENT 6. See Einal Pavement Markings Plans for pavement
<«——  UNDETECTED MOVEMENT (OVERLAP = markings.
< — UNSIGNALIZED MOVEMENT( ) L 2 7. Omit "WALK" and flashing "DON'T WALK"
< o with no pedestrian calls.
—_ = [
= >  PEDESTRIAN MOVEMENT 9 a0 \ \\ U%Q 8. Program pedestrian heads to countdown
t’E \\ _E the flashing "Don't Walk” time only.
E® \\ §f 9. To provide a leading pedestrian interval on
—'E’J\E S5 phase 6, program FYA heads numbered 51 and 63 to
§ \\ = delay for 7 seconds after the start of the phase
& “—q — 6 walk interval. See Electrical Details for
w.\.\_—-on\ N Z Programmipg. o
; \ = 10. Maximum times shown in timing chart are
/: S Metal Pole #3 w/ Luminaire fgr free-run opgre_ation only. Coordinated
Metal Pole #2 w/ Luminaire ,"l /L- STA 24+65 +/-, LT 62 +/- \s/;glgzzi system timing values supersede these
-L- STA 23+30 +/-, LT 65 +/- ; '
- pg| (o \\ P62 / A== L—{|
= ¥ 35 MPH +1% Grade
- LU i | =
g A T T TTTT
3 -—
T _ %_ - = LEGEND
> 5 61 1 — ©6A < PROPOSED EXISTING
@ 8 ’F 21@ O— Traffic Signal Head o—
_ _ — — _ — — | — | s<qdlz — — — — — — — T O— Modified Signal Head N/A
_ > @ - — Sign —
o Gruber Rd Pedestrian Signal Head
35 MPH -2% Grade é I? With Push Button & Sign
o \ Metal Pole #4 w/ Luminaire o— Signal Pole with Guy o—)
-L- STA 24+85 +/-, RT 49' +/- O u' Signal Pole with Sidewalk Guy ¢ <
o O Inductive Loop Detector O
Metal Pole #1 w/ Luminaire x Controller & Cabinet Ex:
-L- STA 23+42 +/-, RT 44' +/- - O Junction Box n
MAXTIME TIMING CHART = . .
9o memrnm———— 2-1in Un(.aler‘ground Conduit ——-—-—-—
FEATURE PHASE s N/A Right of Way ~  —————-
2 3 4 5 6 %"\f —> Directional Arrow —>
Walk * - - - - 14 ;'2;‘ O Type II Signal Pedestal o
Ped Clear * - - - - 23 ga_ [0  Metal Pole with Mastarm O —
Passage * 3.0 2.0 2.0 2.0 3.0 ® Street Name Sign @
Max 1 * 60 30 25 15 60 No Right turn Sign (R3-1)
Yellow Change 4.0 3.0 3.7 3.0 4.0 @ No Left Turn Slgn (R3-2) @
Added Initial * - - - - _
Maximum Initial * - - - - - . . . DOCUMEIX[BSIE%%IEEERED
Time Before Reduction * - - - - - Slg nal Upg rade - Flnal De S lg n SIGNATURES COMPLETED
. Time To Reduce * ~ ~ ~ ~ ~ Prepared for the Offices of: G r. u be r\ Road
EE Minimum Gap - - - - - a't
Z Advance Walk - - _ _ - NB All-American Expressway
§ Non Lock Detector - X X X - Off - R amp
% Vehicle Recall MIN RECALL - - - MIN RECALL M Division 6 Cumberland County Fort Bragg
23, Dual Entry - - - - - MOTT e PLAN DATE: June 2025 REVIEWED BY: LD Stouchko
222 MACDONALD PREPARED BY: S 0'Farrell | wevieweo sy:
=gy * These values may be field adjusted. Do not adjust Min Green and Passage times for phases 2 and 6 lower REVISIONS
nas . . MOTT MACDONALD | & E, LLC
ek than what is shown. Min Green for all ther phases should not be lower than 4 seconds. 930 Main Campus Drive EO53E100D31441E. .
%%é ** See note 9. EZIEEICES?NC 27606 SIGNATURE
@ License No. F-0669 = SIG. INVENTORY NO.




Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B

PROJECT REFERENCE NO. SHEET NO.
NOTES 49218.26 Sig 4.1
18 CHANNEL IP CONFLICT MONITOR
OFF
PROGRAMMING DETAIL . " o |
(remove jumpers and set switches as shown) %1 1. Tlcl) pri\_/elntI ﬂa(]jSh_C'?nJ“Ct' ptr;)blerr:s, ![nf_slert _rl_ehd f_Iasth Igl)rogLarn bIo$ks for
SW2 ’?h \t/e_ ic eI ﬁa dSV\:clI C :s in the gu pu |%.1 . eins aI elrs all verify SIGNAL HEAD HOOK-UP CHART
REMOVE DIODE JUMPERS: 1-3, 1-9, 1-10, 2-5, 2-6, 2-9, 2-10, 2-11, 2-15, 3-9, 3-10, AR at sighal heaas flash in accordance with the signal plan. — Ao Aok AT Aok AT AGR
4-12, 5-10, 5-11, 6-9, 6-11, 6-15, 9-10, 9-11, 9-15, 10-11 and 11-15. ON—> S0 | s g2 33 | sa S5 se | s7 S8 59 | S10| s11| s12 | ALK AL ALK ALK AR (A%
Lo 0se ) |2 Program controller to start up in phase 2 Green No Walk and 6 Green =0 .
° o o o WD 1.0 SEC 2 No Walk. CHANNEL | 1 2 13 ] 3 4 14 | 5 6 5 7] 8116 91017 1] 12] 18
2% "?§ gé ﬁ'é if% c;')% ‘g'% ‘Sé 520 ‘0 @é N‘% % % ?é i “"% A S N v & PHASE |oL7| 2 2 | 3 4 415 6 6 [ 7| 8.8 |oL1|oL2 oL3| oL4
~ ~ ~ ~ ~ ~ ~ \L FI ~ ~ ~ ~ ~ ~ ~ ~ o . . . - - - -
© o O O O O O ng1 POdLAR'TY o | 3. If this signal will be managed by an ATMS software, enable controller and PED PED PED PED oA oA
‘T§ 9% t% eé < 3% Qé 9% T 2 9 °.°§ '\.é © 10 #é mé RFSSM  — detector logging for all detectors used at this location SIGNAL | X * P61 X *x X
e O O AP O AP AP AP O O NO NP g Ao o A & FYA GOMPACT . heabNo. | 63| 211 22 | N[ 31 [ 41 ] 42 | N[ 51| 61| 62 |53y NU [ NU | NU | 63 [3233( NU | 51| 43 | NU
N R R B . S 2 20 C ¢ & 9 9 FYA 19 ) _
% CP P B O 50 5 O SO SO 5B B0 90 O O B @ o ; gﬁﬁ > | 4. The cabinet and controller are part of the Fort Bragg System. RED - | 128128 - | - [1e1[101| - | - |134]134] - | - - |A121]At24] - | - |AtO1
o® ~@® o (0] o ) )
= ;% :.j% E% ?% ':é 3% t‘_l’é 3.% Q.% N :é i?% o;% og)% '\'é @% u;% < FYAT-12 YELLOW | % |129(129| - | - [102[102] - | * [135[135
X ~@ «~0@ <@ O <O <@ <@ <@ TO <O O <O YO YO YO YO < P
o °°§ “% “’% “’% oo% N§ o% v% m% ~§ © 0 % § % % 7 1= GREEN 130 103 | 103 136
AR AT A-B-B-B-B-8-8-8<~ <« oB<c|aANET© YELLOW DISABLE ' ' ' ' ' '
¥ V5 75 Y U5 10 U5 16 18 U8 16 18 o wo T8 Te U3 e s 0 ! EQUIPMENT INFORMATION
w o® ~® ©o® P <« (O] (0] (O] 010020 4 | 3 RED . . ) ) ) ) ) ) ) ) ) ) ) . .
Zz BB B8/ AATACAS JACHATHAC- SHo oo%rx% < 4 = ARROW 116 A4
z Q% Q% «‘_;é Q% o_a% éé «.)é 5@ b0 éé q.)% «é %0 «5% S0 & & 8158 8 ?18 E : 2 Confcroller ............................................. 2070LX
6 g ":. gi L‘F? S, 2, o rB oD ol B ool Bl B 0140 050 E g Cabinet......ccocooveii, 332 w/ Aux LIIE?%(())VV\I/ . . . 117 . . . . . . . - lat1221Aa125] - |A115|A102
BN Y YA YT YT Yor Y T Y T Y 1 T I 1Y T g OIgO 060 = g Softyvare .............................................. Q-Free MAXTIME —
o e © 20 Ty O Vb ops N Of O SEa Ops OE —m Of o 8178 8 ;8 Cabinet Mount.._.._ ................................. Base_ | YELLOW - : : : : : : : : : : - |At123[ - - |At16|A103
<O =® =0 0 =® =0 =0 O AP O O DO VO ISP SO O ¥ 0180 090 0 — Output File Positions..........cccccccevune.eee. 18 With Aux. Output File GREEN | 457 a0l - | 118|103 ] - s 1a6| _ _ '  [a126
_\\ g% {:% gé eé s_ré g% g* <O wé ,\é ©§ o© v% m% N% 0 .0 - Load Switches Used............cccvnvvvennn.... S1, S2, S4, S5, S7, S8, S9, ARROW
S® S S0 S0 S8 S8 26 20 5@ 5@ 5@ 30 3® >® 3® HO IO AUX S1, AUX S2, AUX S4, AUX S5 W, . . . . . . . . - | 119
°| COMPONENT SIDE = Phases Used........c.ccoooviviiiiiiiiiiieenn. 2,3,4,5,6,6PED .
” Overlap "1™ * K‘ : : : : : : : - | 121
[1] n *
REMOVE JUMPERS AS SHOWN R . L —
NOTES: 18 — 8ver:ap "2" """"""""""""""""""""""" . *Denotes install load resistor. See load resistor installation detail this sheet.
1. Card is provided with all diode jumpers in place. Removal of any jumper veriap L *See pictorial of head wiring in detail this sheet
allows its channels to run Concurrenﬂy_ B = DENOTES POSITION Overlap S S Not Used
_ , OF SWITCH Overlap "6".....cooeeeeee Not Used
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. Overlap "7" %
3. Ensure that the Red Enable is active at all times during normal operation. FYA SIGNAL WIRING DETAIL
_ , _ , *See overlap programming detail on sheet 2 S
4. Integrate monitor with Ethernet network in cabinet. P Prog g (wire signal heads as shown)
OL1 RED (A121) ———— ® OL3 RED (A114) ——————
INPUT FILE POSITION LAYOUT INPUT FII_E CONNECTION & PROGRAMMING CHART OL1 YELLOW (A122) —@ OL3 YELLOW (A115) —@
(front view)
OL1 GREEN (A123) —————— @ OL3 GREEN (A116) @
1 2 3 4 5 6 7 8 9 10 11 12 13 14
S S S S S S S s | LOOP INPUT |PIN| INPUT [DETECTOR| CALL | DELAY |EXTEND ADDED DELAY OL7 GREEN (127)—@ 05 GREEN (133) @
U L g2 L L g3 | 3| 24 L L L L L PEPED Fs LOOPNO. | 1ERMINAL |FILE POS [NO.[ POINT |~ NO. [ PHASE | TiME | TiME |FXTENPlINmIAL | CAHL | RIS
DC DC
';IL'I'E ; 2A ; ; 3A | 3B | 4A ; ; ; ; ; ISOLATOR | ISOLATOR oA TB2.56 20 | 39| 1 ? ? X X 63 51
I M ¢ 2 |\F{| |\F<| NOT ¢ 3 ¢ 4 |\F<| M |\|:4 M |\F<| NOT ST 2B TB2-7,8 12L 43 5 3 2 X X
L T B T T USED 4B T T T T T USED| obc A 1B4-56 15U 5 | 20 ! 3 X X
Y Y Y 3C Y Y Y Y Y ISOLATOR 3B TB4-9,10 I6U 41 3 8 3 10.0 X X
3C TB4-11,12 6L | 45| 7 9 3 10.0 X X OL4 RED (A101)
U g5 | #6 C C c c c c v b v C 0 s 4A TB4-9,10 U | 65 | o 10 4 X X
FILE 5A BA ¢ ¢ ¢ ? ¢ g g ¢ ¢ g ? ¢ 48 1B6-3,4 I7L 8] 4 H 4 15.0 X X OL4 YELLOW (A102) ————— @
17 15 5 15.0 X X
"J" NOT ¢ 6 I\EI I\E/I I\EI I\E/I I\%I |\E/| I\EI I\EI I\%I I\EI I\EI I\El oA TB3-1,2 J1U % . 3 ) X X
L P P P P P P P P P P P P
USED | g T T T T 7 7 T Y 7 T Y T BA TB3-5,6 J2U 40 2 16 6 X X OL4 GREEN (A103) ——— @
68 TB3-7,8 J2L 44 6 17 6 X X
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE PED PUSH NOTE:
o Sron ST souaTon, 43
P61,P62 TB8-7,9 13U |68 | 34 6 PED 6
INPUT FILE POSITION LEGEND: J2L
FILE J | |
SLOT 2 THIS ELECTRICAL DETAIL IS FOR
LOWER
THE SIGNAL DESIGN: FB-008
LOAD RESISTOR INSTALLATION DETAIL DESIGNED: June 2025
(install resistors as shown) SEALED: 03/09/2026
REVISED: N/A
Toreion 12y el Electrical Detail - Sheet 1 of 2 - Final Desi P FINAL UNLESSALL
ermina ectrical Detail - Sheet 1 of 2 - Final Design
ACCEPTABLE VAI_UES e SIGNATURES COMPLETED
o Value (ohms) | Wattage Details For. Gruber Road
2 1.5K-1.9K | 25W (min) Phase 5 Yellow Field M Prepared for the Offlces ofs at
2 .0K - 3. ' [ 132 il :
£ 2.0K-3.0K | 1T0W (min) A Terminal (132) NB All-American Expressway
2 M . Off-Ramp
§ =N Division 6 Cumberland County Fort Bragg
§§$ MOTT § PLAN DATE: June 2025 REVIEWED BY: LD Stouchko
229 AC MACDONALD ‘ S ereraRED BY: S O'Farrell REVIEWED BY: gy
/= MOTT MACDONALD |& E, LLC REVISIONS v
Y25 239 r;\c(:)ig Campus Drive 750 N.Greenfleid Phwy.Garner,NC 27529 arlloo-war-2026
& o vite —E003E100D31441F
22 RALEIGH, NC 27606 SICoNATURE DATE
§§, License No. F-0669 SIG. INVENTORY NO. FB-008




Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B

PROJECT REFERENCE NO. | SHEET NO.
49218.26 Sig 4.2

OVERLAP PROGRAMMING

Front Panel

Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings MAXTIME STARTUP AND SOFTWARE FLASH
PROGRAMMING DETAIL

Web Interface
Home >Controller >Overlap Configuration >Overlaps

Front Panel
Overlap Plan 1 Main Menu >Controller >Unit
Overlap 1 2 3 4 5 6 7 Web Interface
Home >Controller >Unit
Type FYA 4 --Section Normal FYA 4 --Section | FYA 4 --Section Off Off Normal
ncluded Phases 0 50 0 : ‘ : 5 Modify parameters as shown below and save changes.
Modifier Phases 3 . S : : : :
Modifier Overlaps
Trail Green 0 0 0 0 0 0 0 Startup Parameters Unit Flash Parameters
Trail Yellow 0:0 0:0 0:0 0:0 0:0 0:0 0:0 Startup Clearance Hold | | All Red Flash Exit Time
Trail-Red 0:0 0:0 0.0 0:0 0:0 0:0 0.0 6 6
FYA Ped Delay 7:0 0:0 7:0 0:0 0:0 0:0 0:0

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

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

OUTPUT CHANNEL CONFIGURATION

Front Panel

Main Menu >Controller >More>Channels>Channels Config FLASHER CIRCUIT MODIFICATION DETAIL

Web Interface

: : IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE
Home >Controller >Advanced |0>Channels>Channels Configuration

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

Channel Configuration
1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.
Channel Control Type [Control Sourcq Flash Yellow | Flash Red Flash Alt  [MMU Channel
NOTE 3. REMOVE FLASHER UNIT 2.
ONPE 5 mp 1 Overlap 7 X X 1
SOURCE ;
2 Phase Vehicle 2 X 2
, THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.
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
Y4 Phase Vehicle 7 X 7
8 Phase Vehicle 8 X X 8
9 Overlap 1 X X 9 THIS ELECTRICAL DETAIL IS FOR
10 Overlap 2 X X 10 THE SIGNAL DESIGN: FB-008
11 Overlap 3 X 11 DESIGNED: June 2025
12 Over|ap 4 X 12 SEALED: 03/09/2026
13 Phase Ped ? 13 REVISED:  N/A
14 Phase Ped 4 14
15 Phase Ped 6 15
16 Phase Ped 8 16 _ . . . DOCUMENT NOT CONSIDERED
17 Overlap 5 X X 17 Electrical Detail - Sheet 2 of 2 - Final Design i AL UNLESS AL
. 18 Overlap 6 | X | 18 S P g Gruber Road
% M Prepored for the Offices ofs at
2 @ SRS NB All-American Expressway
2 M N 0ff-Ramp
§ =S Division 6 Cumberland County Fort Bragg
22 MOTT PLAN DATE: June 2025 revienen 8: LD Stouchko
§§§ MACDONALD ‘ o PREPARED BY: S O'Farrell REVIEWED BY: sonen 1, O 1
é%% %AS%TT%%(?C?&%EDD:WS; o 750 N.Greenfleld Piwy.Garner,NC 27529 S ‘ Si‘;‘g‘o”og fE #1go-yar-2026
§§§ RZILEIGH, NC 27606 T SIGNATURE DATE
§§§ License No. F-0669 SIG. INVENTORY NO. FB-008




Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B

PROJECT REFERENCE NO. SHEET NO.

SPECIAL NOTE METAL POLE No. 1 and 2 TYITRY ——p

MAST ARM LOADING SCHEDULE

DESCRIPTION AREA | SIZE |WEIGHT,

Design Loading for METAL POLE NO. 1

Pole
€ - The contractor is responsible for verifying that the mast
arm attachment height (H1) will provide the "Design LOADING
Height" clearance from the roadway before submitting SYMBOL
} final shop drawings for approval. Verify elevation data
below which was obtained by field measurement or
from available project survey data.

12

-
-«

|
A o Ri
I Y ise
30'TO

ROADWAY (APPROX)

255" W
I'\"!GID MOUNTED SIGNAL HEAD 93SE. X 60 LBS
12"-3 SECTION-WITH BACKPLATE 505" |

25.5"W
F\"!GID MOUNTED SIGNAL HEAD 15SE. X 741BS
12"-4 SECTION-WITH BACKPLATE 66.0" L

Elevation Data for Mast Arm
Attachment (H1)

60'

A

24.0" W
STRITCEETA%\BASTSEISN 16.0 S.F. X 36 LBS
Pole 2 96.0" L

Epa | 1325°W

087SF. | gy | 58

1. 7 T 12 | 33

A
X
)
Y

A
Y

A
Y

_._._.J!._._._._._..I.._.V_.

A
Y

Elevation Differences for: Pole 1

Baseline reference point at &
¢ Foundation @ ground level

Elevation difference at
H2 High point of roadway surface

+0.8 ft +0.4 ft LUMINAIRE

([ . ] Street Name

See Elevation difference at
Note 8 Edge of travelway or face of curb

See Notes A

4 &5
H1=19.3'
Maximum 25.6 ft. See

Note 7 NOTES

Roadway Clearance 90 DESIGN REFERENCE MATERIAL
Design Height 17 ft Terminal . . . . .
Minimum 16.5 ft. L O ompartment 1. Design the traffic signal structure and foundation in accordance with: _
( @ 180° * The 1st Edition 2015 AASHTO LRFD "Standard Specifications for Structural Supports for Highway
. @) Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
0°_ _____________ N W\ N7 800—- * The 2024 NCDOT "Standard Specifications for Roads and Structures." The latest addenda to
! the specifications can be found in the traffic signal project special provisions.
O * The 2024 NCDOT Roadway Standard Drawings.
0O + The traffic signal project plans and special provisions.
« The NCDOT "Metal Pole Standards" located at the following NCDOT website:
https://connect.ncdot.gov/resources/safety/Pages/TSMO-Design-Resources.aspx

DESIGN REQUIREMENTS

2. 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 contractor should refer to the

2 00 traffic signal plans for the actual loads that will be applied at the time of the installation.

| 3. Design all signal supports using force ratios that do not exceed 0.9.
- 4. T_Tehc%mberr] dehsign {r?r ’E[he m?ﬁt ?rm def(ljec;tcitohn shoultd prO\(/jide an ?%p?lara}[nbcel of a low
: : pitched arch where the tip or the free end of the mast arm does not deflect below

Elevation View POLE RADIAL ORIENTATION horizontal when fully loaded.

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

| 6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.
o0’ 7. The mast arm attachment height (H1) shown is based on the following design assumptions:
a. Mast arm slope and deflection are not considered in determining the arm attachment
height as they are assumed to offset each other.

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

c. The roadway clearance height for design is as shown in the elevation views.

d. The top of the pole base plate is 0.75 feet above the ground elevation.

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

foundation ground level and the high point of the roadway.

— €10 : 8. The pole manufacturer will determine the total height (H2) of each pole X based on the

luminaire height requirement of 30 ft.
Mast Arm 9. If pole location adjustments are required, the contractor must gain approval from the
Direction Engineer as this may affect the mast arm lengths and arm attachment heights. The
contractor may contact the Signal Design Section Senior Structural Engineer for
assistance at (919) 814-5000.

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

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

12.Comply with NEC code 230.2(E) concerning service equipment disconnect.

| 8 BOLT BASE PLATE DETAIL 13.Lighting fixture and luminaire arm represent a load condition to the pole and may not

= H 9 — Street Name 2 H2 represent exactly how the fixtures will be mounted. The contractor is responsible for

B 4 e See See Note 6 ensuring that any required factory preps for mounting fixtures to the pole are included

See Notes A Note 8 on the shop drawings. . . . . . .

485 14.Design the luminaire support arm using design dimensions as shown on elevations views.

H1= 20.5' Refer to the Radial Orientation Detail for attachment to the signal pole. Design arm end for

Maximum 25.6 ft. See A | a nominal 2 inch slip fit socket connection for light assembly.

Note 7
MOTT M

° , MACDONALD
MOTT MACDONALD | , LLC
530 Main Cames Drive, DOCUMENT NOT CONSIDERED

NCDOT Wind Zone 3 (130 mph) WALEGh, e 27e0s SIGNATURES GOMPLETED

License No. F-0669

Prepared in the Offices of: G ru be r R 0 ad

bty ang

Plate width S N, at
4 / \% NB All-American Expressway
Off-Ramp

/ Division 6 Cumberland County Fort Bragg
BASE PLATE TEMPLATE & ANCHOR BOLT ey S5 S $ PLAN DATE: June 2025 REVIEWED BY: LD Stouchko

LOCK PLATE DETAIL 750 N. Greenfield Pkwy, Garner, NC 27529 | PREPARED BY: S O'Farrell REVIEWED BY:

For 8 Bolt Base Plate SCALE N/A REVISIONS

— SIGNATURE
N/A SIG. INVENTORY NO.

v ¥V

+1.5ft +1.5 1t

18.5"W
PEDESTRIAN SIGNAL HEAD 99 SE. X 21 LBS
WITH MOUNTING HARDWARE 170"L

'

¢ See Note 7d

OLSTY

See Note 7e T
High Point of Roadway Surface T

@ Foundation

|
1
1
|
1
|
1
|
1
|
1
!
Luminaire Arm
7

Base line reference elev. = 0.0’

Design Loading for METAL POLE NO. 2

A
¢ Pole o ’\\\Q
12" '

-
=

|
] ‘ 2'Ri
Y ISe
30'TO

ROADWAY (APPROX)

3
1
5

1", 3 9 6' 6' 3' 25'

A
R AL

v

Roadway Clearance
Design Height 17 ft
Minimum 16.5 ft.

'

¢ See Note 7d

OIS,

See Note 7e T
High Point of Roadway Surface ?

Q Foundation

Base line reference elev. = 0.0'

Elevation View

555555555555 5SSSDGNS$$$$$555555$$$$

$$$$$$SYSTIMES$SSSS
$$$SUSERNAMES$SS




Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B

PROJECT REFERENCE NO. SHEET NO.

SPECIAL NOTE METAL POLE No. 3 and 4 TYITRY —y

Pol

ERoe The contractor is responsible for verifying that the mast MAST ARM LOADING SCHEDULE

arm attachment height (H1) will provide the "Design LOADING

Height" clearance from the roadway before submitting SYMBOL DESCRIPTION AREA | SIZE |WEIGHT

1 final shop drawings for approval. Verify elevation data = 255" W

below which was obtained by field measurement or g RIGID MOUNTED SIGNAL HEAD 93sF. | X | eoLBs
O

Design Loading for METAL POLE NO. 3

12

-
-«

|
A o Ri
I Y ise
30'TO

ROADWAY (APPROX)

from available project survey data. 12°-3 SECTION-WITH BACKPLATE | 525'L

25.5"W
RIGID MOUNTED SIGNAL HEAD 15SF X 74 LBS

o 12"-4 SECTION-WITH BACKPLATE | 66.0"L

Elevation Data for Mast Arm
Attachment (H1) :
STREET NAME SIGN 60SF 24-9(W 36 LBS

Elevation Differences for: Pole 3 Pole 4 RIGID MOUNTED 96.0" L

RIGID MOUNTED ToSF 36,)(()"L 1L8S

EpA | 1325'W

087SF. | g2t |

8' i 6' i 16' I 29'

A
Y
A

Y

A
Y

_._._.J!._._._._._..I.._.V_.

0.0 ft. 0.0 ft. 2

Baseline reference point at &
¢ Foundation @ ground level

Elevation difference at
H2 High point of roadway surface . 3.1t

LUMINAIRE

cC ] Street Name

See Elevation difference at
Note 8 Edge of travelway or face of curb

A

See Notes H1= 17.4"

Maximum 25.6 ft. 4&5 See

Note 7 | NOTES

Roadway Clearance 90 DESIGN REFERENCE MATERIAL
Design Height 17 ft : Terminal
Minimum 16.5 ft. ! 1 O ompar tment 1. Design the traffic signal structure and foundation in accordance with:

@ 180 * The 1st Edition 2015 AASHTO LRFD "Standard Specifications for Structural Supports for Highway
o ; o) o Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
0—-gq-—-—-—-—-—-—- ) =TT 180 —- * The 2024 NCDOT "Standard Specifications for Roads and Structures." The latest addenda to

i @) the specifications can be found in the traffic signal project special provisions.

] q * The 2024 NCDOT Roadway Standard Drawings.

v ¥V

-0.4 ft -3.1 ft

18.5"W
PEDESTRIAN SIGNAL HEAD 99 SE. X 21 LBS
WITH MOUNTING HARDWARE 170"L

@) « The traffic signal project plans and special provisions.
« The NCDOT "Metal Pole Standards" located at the following NCDOT website:

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

DESIGN REQUIREMENTS

'

¢ See Note 7d

OLSTY

See Note 7e T
High Point of Roadway Surface T

o views. These are anticipated worst case "design loads" and may not represent the actual
270 loads that will be applied at the time of the installation. The contractor should refer to the
! 3 téaffic sig|r|1al plarlws for the actual !coads that wiIrI] bedapplied at thde(girge of the installation.

_ . . Design all signal supports using force ratios that do not exceed 0.9.

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

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

o requirements.

\\Q\ 90 6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

o Q 7. The mast arm attachment height (H1) shown is based on the following design assumptions:

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

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

c. The roadway clearance height for design is as shown in the elevation views.

d. The top of the pole base plate is 0.75 feet above the ground elevation.

e. Refer to the Elevation Data Chart for the elevation differences between the proposed
foundation ground level and the high point of the roadway.

8. The pole manufacturer will determine the total height (H2) of each pole X based on the
luminaire height requirement of 30 ft.

9. If pole location adjustments are required, the contractor must gain approval from the
Engineer as this may affect the mast arm lengths and arm attachment heights. The
contractor may contact the Signal Design Section Senior Structural Engineer for
assistance at (919) 814-5000.

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

11. The c?ntractor is responsit]gleffor péoviding soilbpegetratiog testing data (SPT) to the pole

T |~ manufacturer so site specific foundations can be designed.

| g Ho 8 BOLT BASE PLATE DETAIL 12.Comply with NEC code 230.2(E) concerning service equipment disconnect.

— Street Name See Note 6 13.Lighting fixture and luminaire arm represent a load condition to the pole and may not

: See ee Note represent exactly how the fixtures will be mounted. The contractor is responsiblé for

SeeNotes _ # Note 8 ensuring that any required factory preps for mounting fixtures to the pole are included

485 H1= 186" on the shop drawings.
Maximum 25.6 ft. See \ | 14.Design the luminaire support arm using design dimensions as shown on elevations views.
Note 7 Refer to the Radial Orientation Detail for attachment to the signal pole. Design arm end for
a nominal 2 inch slip fit socket connection for light assembly.
MOTT M

180°—- ¢ MACDONALD

MOTT MACDONALD [ & E, LLC
o M DOCUMENT NOT CONSIDERED

NCDOT Wind Zone 3 (130 mph) LB NG 27000 SIGNATURES GOMPLETED

License No. F-0669

Prepared in the Offices of: G ru be r R 0 ad

bty ang

Plate width S N, at
4 / \% NB All-American Expressway
Off-Ramp

/ Division 6 Cumberland County Fort Bragg
BASE PLATE TEMPLATE & ANCHOR BOLT ey S5 S $ PLAN DATE: June 2025 REVIEWED BY: LD Stouchko

LOCK PLATE DETAIL 750 N. Greenfield Pkwy, Garner, NC 27529 | PREPARED BY: S O'Farrell REVIEWED BY:

For 8 Bolt Base Plate SCALE N/A REVISIONS

— SIGNATURE
N/A SIG. INVENTORY NO.

@ Foundation

[
!
!
!
E 2. Design the traffic signal structure using the loading conditions shown in the elevation
Luminaire Arm '7

Base line reference elev. = 0.0’

Design Loading for METAL POLE NO. 4

@ Pole
1
12

-
=

|
] ‘ 2'Ri
Y ISe
30'TO

ROADWAY (APPROX)

3
1
5

Mast Arm
Direction

6' 6' 12' 22'
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Y
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Y
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R AL

b

N
vV

Roadway Clearance
Design Height 17 ft
Minimum 16.5 ft.

'

¢ See Note 7d

OIS,

See Note 7e T
High Point of Roadway Surface ?

Q Foundation

Base line reference elev. = 0.0'

Elevation View
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| —1" x 14" COARSE-THREADED 90° (TYP) 19.
| BUTTON HEAD SOCKET SCREW \ y
(4 REQUIRED) ~
; — TERMINAL COMPARTMENT, 3 GAUGE (MIN)
/ 2" X 8" X 27"
I 2" HALF COUPLING WITH — — — ——-—- ‘
INTERNAL THREADS |
| qi ()o
|
G 2" DIAMETER HOLE IN POLE — — — | | (s
O WALL FOR WIRE ENTRANCE - ¢ q)
o
o 90°
o v T | O
. T n_
— HAND HOLE REINFORCING FRAME, —-- | | B.C. |
4" X 6" X 12", 3 GAUGE (MIN) | - 7 H .
@ WITH BEVELED EDGES INSIDE - - @ 270 —
AND NO COVER e ‘ o c
<::::::::::::>\\\\~\______,—”/ ’//'W// | 7 qz i{?
(Tx\ B 4 BOLT PATTERN *° |,
11 GAUGE THICK COVER PLATE BACKED — | q’
WITH FULL WIDTH X" THICK GASKET | )
WITH CHAIN OR CABLE N S Q
P el 8 BOLT PATTERN
- R A A 214" DIAMETER HOLE FOR —
s 2" DIAMETER ANCHOR BOLT e—
A P PLATE WIDTH = 4" (MIN)
| B.C. o
‘ , 270 (TYPICAL FOR ALL PLATES)
//\2” HALF COUPLING -
WITH INTERNAL THREADS /\/ 12 BOLT PATTERN
@ ' |
2" DIAMETER HOLE : .
/ L CONSTRUCT TEMPLATES AND PLATES FROM 14" (MIN) THICK STEEL. GALVANIZING IS NOT REQUIRED. %))
4 |
BASE PLATE TEMPLATE AND ANCHOR BOLT LOCK PLATE DETAILS ® mmm
GROUNDING LUG -
BASE PLATE SIZE AS m
ANCHOR BOLT HOLE REQUIRED BY DESIGN
L ' ToP = BOLT DIAMETER + 14" O
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. C
TERMINAL COMPARTMENT DETAIL MINIMUM THREAD AT TOP OF BOLT . 9
5§/= 10" FOR 2" DIAMETER BOLT. e
. N - o\ - O
MF G MFG. DATE: MM/YY F FG. DATE: Y'Y
MFG MFG. DATE: MM/ GALVANIZE A MINIMUM OF 2" U
SHART DAT/LAY o ometoneetonl oo BELOW THREADS FROM TOP OF ‘r
ARM-A D/TISY  orrp SECTION  D/T/L/Y cccalomcl et e BELOY -
Y Sy SN SR NCDOT SIG. INV.NO. — ——————_ Q
ARM-B D/T/L/Y  ceoleeecloect oo NCDOT POLE NO.  —————___ D
Y S Sy S \O O) BOLT CIRCLE
A.B. DIA./B.Cc/L/Y otoootoaas...... ARM I.D. TAG | DIAMETER Ll
(PROVIDE ON EACH SECTION OF | (B.C.)
NCDOT SIG. INV.NO. ———————- A MULTI-SECTION MAST ARM) 2" X 60" ANCHOR BOLT 270°
NCDOT POLE NO.  — /UNLESS OTHERWISE SPECIFIED.
®) ®)
\o /
SHAFT 1.0, TAG NOTE: BASE PLATE MAY BE CIRCULAR, OCTAGONAL, SQUARE
(PROVIDE ON SHAFT OF STRAIN POLES OR RECTANGULAR IN SHAPE.
NOTES: AND MAST ARM POLE SHAFT) TYPICAL BASE PLATE DETAIL
' MINIMUM THREAD AT BOTTOM OF BOLT
= 8". GALVANIZATION NOT REQUIRED Prepared In i Orfices of )
1. D = DIAMETER, T = THICKNESS, L = LENGTH, Y = YIELD STRENGTH AT BOTTOM OF BOLT Tvpical Fabrication Detail SEAL
2. A.B. = ANCHOR BOLT ' ypical Fabrication Details N
3. B.C. = BOLT CIRCLE OF ANCHOR BOLTS For S,
4. IF STANDARD DESIGN, INCLUDE CASE NUMBER IN ADDITION TO All Metal Poles =4 G VTl
POLE NUMBER ON "NCDOT POLE NO." LINE. 2% oleezs § o:
5. SIGNAL INV. NUMBER AND POLE I.D. NUMBER. P 0wTE: SEPTENBER 2023 DESIGND 57 C.F . ANDREWS PSRN
SEE DRAWING M3 AND M4 FOR MOUNTING POSITIONS OF I.D. TAGS. BOTTOM 750 N.Greenfleld Phwy.Garner.NC 27529 Ropeoupen gv: K, (. DURIGON  RevIEWED Bv:  D.C. SARKAR ”'»,f/w'z';"g\;%}\s‘\
0 SCALE NA REVISIONS INIT. DATE DocuSigned by:  friyp
IDENTIFICATION TAG DETAILS ANCHOR BOLT DETAIL — o | K Devigon 09/21/2023
T o B e \__poonconareans y




12:31

S:*ITS&SUXITS Signals*Signal Design Section¥Structures*Drawings*2024 Metal Pole Std Drawings for LRFD%2024 Sig.M3 Std. Fabrication Details-Strain Poles.dgn

03-0CT-2023
kcdurigon

NOTE:

1. OPENING IN POLE BASE PLATE SHALL BE EQUAL
TO POLE BASE INSIDE DIAMETER MINUS 315"

BUT SHALL NOT BE LESS THAN 815",

OPENING FOR

///__\\4//POLE CAP CONDUITS

BASE PLATE OPENING

\ A (SEE NOTE 1)
) A
NN
S % BACKING RING
GALVANIZED THREADED PLUG o 0°-- --180°—-— ¢
(TYPICAL FOR ALL COUPLINGS)
Y

) e \ / — 45° (TYP)

1 1/2" MIN (TYP)
BOLT CIRCLE "B.C."

OUTER POLE WALL — X

. SECTION B-B

POLE BASE PLATE DETAILS
(8 AND 12 BOLT PATTERN)

CABLE ENTRANCES AT TOP OF POLE

— T = WALL THICKNESS

v
SILICONE CAULKING FULL
o WELD
90 45°
! BACKING RING
n I
2" HALF COUPLING ! "C" HOOK @ 45° (TYP) 38" (MAX)j\\\-
WITH INTERNAL THREADS 4N l¢
14
| ;F? = .44"+T
0°--—- -—-180°
|
|
e r}i | <j(/rBASE PLATE
! 1" HALF COUPLING WITH X o |
570° INTERNAL THREADS OPENING FOR < 172" MIN_
CONDUITS - (TYP)

(POLE ATTACHMENT TO BASE PLATE)

FULL-PENETRATION
GROOVE WELD DETAIL

RADIAL ORIENTATION OF FACTORY INSTALLED
ACCESSORIES AT TOP OF POLE

Anchor Bolt Holes

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

PEN. SHAFT I.D. TAG —
(SEE DRAWING M2 )

TERMINAL COMPARTMENT ——
(SEE DRAWING M2 )

ANCHOR BOLT ——— ——2 2 & T

(SEE DRAWING M2 )

a\

PROJECT 1D. NO. SHEET NO.

49218.26 Sig.M3

\t: J
~

1'-6" min.
T< >

4] 'ESH

MONOTUBE STRAIN POLE

Fabrication Details — Strain Poles

Prepared In the Offices of:

Strain Poles

Typical Fabrication Details

PLAN DATE:  SEPTEMBER 2023 DESIGNED BY:

K.C. DURIGON
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REVIEWED BY:
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NOTE:

1. OPENING IN POLE BASE PLATE SHALL BE EQUAL

TO POLE BASE INSIDE DIAMETER MINUS 315" BUT

SHALL NOT BE LESS THAN 815",

OPENING FOR !
CONDUITS

0°--

115" MIN (TYP)

SECTION A-A

BASE PLATE OPENING
(SEE NOTE 1)

BACKING RING

-180°—-— ¢

ANCHOR BOLT HOLE

BOLT CIRCLE "B.C.”

POLE BASE PLATE DETAILS
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—-»| |«— T = WALL THICKNESS
T
SILICONE CAULKING FULL PEN.
WELD
45°
BACKING RING
35" (MAX)
T —F» rdf
14
| = .44"+T
|
|
< /js | <i(/fBASE PLATE
A *
\ " \
OPENING FOR < 172" MIN |
CONDUITS | (TYP)

(POLE ATTACHMENT TO BASE PLATE)

FULL-PENETRATION
GROOVE WELD DETAIL

ARM I.D. TAG MOUNTING LOCATION

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

(SEE DRAWING M2)

TELESCOPIC ARM
(OUTBOARD SECTION)

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

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

MAST ARM
(INBOARD SECTION)

OUTBOARD SECTION
VER IS GREATER

SEE SLIP FIT JOINT DETAIL

SEE DRAWING M5 FOR —

MAST ARM CONNECTION DETAILS

34" FACTOR DRILLED HOLE IN OUTBOARD TUBE.

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

SLIP FIT JOINT DETAIL FOR MAST ARM

MAST ARM RADIAL ORIENTATION

TERMINAL
COMPARTMENT

N
PROJECT I.D. NO. SHEET NO.
49218.26 .
Sig.M4
\t: J
N
HAND HOLE
WITH COVER

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

TERMINAL COMPARTMENY
(SEE DRAWING M2)

MAST ARM POLE

Fabrication Details — Mast Arm Poles

Prepared In the Offices of:

voysNa

Typical Fabrication Details

750 N.Greenfleld Pkwy,Garner.NC 27529

For
Mast Arm Poles
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SCALE

NONE

REVISIONS

INIT.

DATE

SEAL

SEAL

J

DocuSigned by: !
Y < 09/21/2023
SIGNATURE DATE P
e— 2/




12:38

S:¥[TS&SU*ITS Signals*Signal Design Section¥Structures*Drawings*2024 Metal Pole Std Drawings for LRFD¥2024 Sig.M5 Std. Connection Fabrication Details-Mast Arm Poles.dgn

03-0CT-2023
kcdurigon

WELDED RING STIFFENED MAST ARM CONNECTION

ARM WALL THICKNESS ——» =

SILICONE CAULKING 14 SIDE GUSSET

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

(03

11/2H

1
|
|

%

X

|

IN

B

-

_|
T
\

|
I
|

B ‘ i g
D | |
112" MIN Xﬁ?lcﬁagNT PLATE // \§§§Q::;Z§7;%/

(TYP) S
SECTION B-B @Eﬁ} 1 TOP RING PLATE
FULL-PENETRATION GROOVE WELD DETAIL

PLAN VIEW

—— TOP RING

PLATE

BACKING RING

@g@ — 4" DIAMETER HOLE FOR
WIRE ENTRANCE INTO POLE, k\‘t7*<
DEBURRED OR GROMMETED
@2@ FLANGE 4" DIAMETER HOLE FOR
TILT ANGLE WIRE ENTRANCE INTO POLE,
— HIGH STRENGTH BOLT (SEE NOTE 6) DEBURRED OR GROMMETED
+ HARDENED FLAT WASHER
@g} (TYP) ~—— 3" X 5" MINIMUM
HAND HOLE WITH COVER
— (SEE NOTE 5)
623 ~ FULL-PENETRATION ?7737%<
GROOVE WELD DETAIL =
(SEE SECTION B-B) ‘k\\\\¥BOTTOM RING PLATE
MAST ARM ATTACHMENT 7
FRONT ELEVATION VIEW PLATE THICKNESS SIDE GUSSET PLATE
FLANGE PLATE Z*\

EDGE DISTANCEj
(SEE NOTE 4)

THICKNESS

SIDE ELEVATION VIEW

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

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

PLATE HEIGHT

—— BACKING RING
38" MAX

| ——MAST ARM WALL

(B2

“L O Ov
BOLT HOLE DIAMETER = Lo

¢ BOLT DIAMETER + X"
(TYP)

SECTION A-A

BOTTOM RING PLATE

MAST ARM ATTACHMENT PLATE

BOTTOM VIEW

NOTES:

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

2. DESIGNER WILL DETERMINE THE SIZE OF ALL STRUCTURAL COMPONENTS,
PLATES, FASTENERS, AND WELDS SHOWN UNLESS THEY ARE ALREADY SPECIFIED.

3. FABRICATOR IS RESPONSIBLE FOR PROVIDING APPROPRIATE HOLES AT DRAINAGE

\

PROJECT I1.D. NO. SHEET NO.
49218.2 .

9218.26 Sig.M5

\t: _J
2

POINTS TO DRAIN GALVANIZING MATERIALS.

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

AISC STEEL CONSTRUCTION MANUAL.

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

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

WIRING CAN BE DONE THROUGH THE TOP OF POLE.

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

TOP RING PLATE

[z

)

&
®
®
&,

W

BACK ELEVATION VIEW

TO AS REQUIRED.

Fabrication Details — Mast Arm Connection

Prepared In the Offices of:

voysNa

Typical Fabrication Details

For

Mast Arm Connection To Pole

aig,
\

PLAN DATE:

SEPTEMBER 2023 DesioNeD BY: G, F, ANDREWS

750 N.Greenfleld Pkwy.Garner,NC 27529

PREPARED BY:  K.C. DURIGON REVIEWED BY:  D.C. SARKAR

SCALE

NONE

REVISIONS
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DATE

DocuSigned by:

7
/
’
Kevs

D . E
SIGNATURE

J

SEAL

(;34/?<7I’(9

SEAL

09/21/2023

4B23DC79B3784DA

DATE




1" HALF COUPLING —

WITH WEATHERTIGHT PLUG.
SEE RADIAL ORIENTATION DETAIL
(SEE DRAWING M3)

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

TRAFFIC SIGNAL CABLE

2" WEATHERHEAD WITH INSULATOR.
SEE RADIAL ORIENTATION DETAIL
(SEE DRAWING M3)

POLE CAP

DEADEND STRANDVISE

ELECTRICAL
SERVICE
CABLE

MESSENGER CABLE
(SPAN WIRE)

LASHING WIRE

NOTES:

BURNDY CLAMP (TYP)

ALUMINUM WRAPPING TAPE
OR STAINLESS STEEL

1" WEATHERHEAD
WITH INSULATOR

GROUND LUG ON POLE (TYP)

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

SPAN WIRE POLE CLAMP (TYP)

STRAIN POLE ATTACHMENTS

1]

ATTACH GROUND WIRE TO FIELD INSTALLED

0

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".

2. PROVIDE MINIMUM TWO SPAN WIRE POLE CLAMPS PER POLE.

3. IT IS PROHIBITED TO ATTACH TWO SPAN WIRES AT ONE POLE CLAMP.

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

JANUARY 2024.

12:41
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a\

AY4
PROJECT I.D. NO. SHEET NO.
49218.26 Sig.M6
o) '
\ -
1l W
—— 3-BOLT CLAMP WITH "J" HOOK e
POLE BAND C
MESSENGER CABLE 0)
EITHER 0.05" X 0.30 ALUMINUM —C
RIBBON OR 0.061" STAINLESS (_)
STEEL LASHING WIRE z:,
INTERCONNECT CABLE
ON MESSENGER CABLE -l—-l-
| ]
(< <:>
ATTACHMENT OF CABLE TO
INTERMEDIATE METAL POLE -
© IEEm
—~ -
TERMINAL COMPARTMENT — wl
HAND HOLE — a POLE
GROUND LUG — “///ﬁ |
#4 OR #6 AWG SOLID BARE —
COPPER GROUNDING CONDUCTOR ‘,)
|
CONCRETE FOUNDATION i —
:: NI N N ..I....
A S / !
r%§> L N fq f e (1)
= 9 Il :‘ PN
= [T a
= / N L ‘
S X o ae s 1" MINIMUM
RS e N NONMETALLIC
3 }} J/9 9o~ b9 CONDUIT W/ ELBOW
58" DIAMETER COPPER CLAD T o C
STEEL GROUNDING ELECTRODE i Y A N
WITH AN IRREVERSIBLE e IR N VRN (:)
COMPRESSION GROUND B L A A o mum
CONNECTOR. M N U e
FOR REFERENCE, REFER TO V2 I B U
SECTION 1700-3 K AND L ‘ .
FOR ELECTRICAL GROUNDING s 5 @
AND BONDING REQUIREMENTS | R S v e
(SEE NOTE 4). \/O -
METAL POLE GROUNDING DETAIL FOR U
STRAIN POLE AND MAST ARM Ll
Prepared In the Offices ofs SEAL \
Typical Fabrication Details g,
\\\\\)\ ARO ,,’/
. For \S\QQ\., i 'E'.S"S'/}Sj,;;{/ e
Strain Pole Attachments =Y
= i 036626
PLw OATE: SEPTEWBER 2023 DESIovD ov: C.F. ANDREWS % T st
750 N.Greenfleid Pkwy.Garner.NC 27529 K oproncen gy: K. C. DURIGON REVIEWED 8Y:  D.C. SARKAR ’/,,,I//V CD\X%\\\\\
SCALE REVISIONS INIT. DATE DocuSigned by: U
uA S BUSSRRRN USSR Kevin Dwu‘gw 09/21/2023
NONE 7777777777777777777777777777777777777777777777777777777777777777777777777 k~——4Bg3DC79837§523I4B,AAT.l.JRE PATE




FINISHED GROUND LEVEL

¢ FOUNDATION

|
2-1" NONMETALLIC ¢ FOUNDATION

CONDUITS FOR

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

ELECTRICAL SERVICE
AND GROUNDING
ELECTRODE CONDUCTOR

4-2" NONMETALLIC
CONDUIT (STUB AND
CAP UNUSED CONDUIT
FOR FUTURE USE)

ANCHOR BOLT —

PROJECTION

HEAVY HEX NUT |
WITH FLAT WASHER
TOP AND BOTTOM (TYP) |

1" (TYP)l |
|

PROJECT LD. NO.

\

SHEET NO.

¢ FOUNDATION

49218.26

Sig.M7

L

\

3" (TYP) |
A

N I NN

@ 6" C/C

9 - C BARS
(SEE NOTE 2)

1
-
1
o

I S
o

o
1 1

A
g - -
o , f‘\

e s el el
\ 1 1 1
1 1 1

-
[e]
- - -

Ao

- = -

»e
-

1

d -

- - =Aa===A"a==r
r 1

SIS

=~ WIRE MESH
V| (SEE NOTE 10)

— V1 BARS

— C BARS

b
1
UL LN
3
(]O
1
1

Q TR IR R e

o
1

o
- -

3,'0”

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

I\I 1
=
e

MIN

1
1
1
1
| -
1
1
1
—
1
1

- = ] - -

MAX IMUM
(1 NUT HEIGHT)

| | | |
I 13 | \ 1l I
/
o o o

POLE BASE PLATE

TYPICAL
GROUND SLOPE

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

"D" CONCRETE

‘,//r1" CHAMFER (TYP)
: = 3" (TYP)

2N

S

—— ANCHOR BOLTS (TYP)

JAY
AN
<
AN
d
I
AN
<
,//// — HEAVY HEX NUT
. O WITH FLAT WASHER
N
° | ANCHOR BOLT LOCK PLATE
|
k4
AN

TOP AND BOTTOM (TYP)

(SAME AS BASE PLATE TEMPLATE)

12:45
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- o owm
o
- e o @
o ©

1
=
1
L

DRILLED PIER LENGTH "L"

C BAR SPACING

1 o
A °

@ 1'-0" Cc/C

- - -O-Ola'oo-ov- °
Y Y ' |

-0 -
o

1
1
diaak

om -

':"ﬁ%Y"'T""'T'%

1
<4
1
1
1
1
1

1
- &
1
1
1
[ D (- DN RN BN - R
(e} I o o]
1

o
4 oo
1
p ©

i

P

.
d

——————

- - [e!
o
-

vooo.

--r---
1
T
1
1
1
- = = - - -
1
1
1
1
1
1
1
1
1
r
1

|

SHAFT
DIAMETER |(CU. YDS)

BAR

VOLUME NAME [MIN.

SIZE|TYPE|LENGTH 3"

o o AOO 1o Aoo O
. o 19
R e

4!_0”

VA1 -
.465 X L #8

STR.| %%

C * #4 |CIR.

12,'6”

|
TYPICAL FOUNDATION CONDUIT DETAILS

GENERAL NOTES:

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

% SEE NOTE 2
%% SEE NOTE 3

TYPICAL FOUNDATION ANCHOR BOLT DETAILS

(REINFORCING CAGE NOT SHOWN FOR CLARITY)

~

2. CIRCULAR TIE REINFORCING RINGS MAY BE VERTICALLY
ADJUSTED BY +/-3" AT A DEPTH BETWEEN 2'-0" AND
3'-0" TO FACILITATE THE INSTALLATION OF ELECTRICAL

|
3" CLEARj

(TYP)

v

CONCRETE SHAFT ELEVATION

3" COVER
<7

CONDUIT ENTERING IN THE CAGE.

(TYP)

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

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

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

UNLESS OTHERWISE SHOWN, FOUNDATION DESIGNS ARE BASED
ON NON-SLOPING LEVEL GROUND SURFACES WITH SLOPE

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

- D

¢
C B V1 Bars
ars 'E:’ 5.
¢
\\\\\\\\\\\\\‘\-~._________-————f”’//////////// ESI
|

L

SECTION

A-A

1I_6II

TYPICAL "C" BAR DETAIL

EXCAVATING OR PLACING CONCRETE.

CONSTRUCT FOUNDATIONS IN ACCORDANCE WITH NCDOT

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

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

\ 7. USE AIR ENTRAINED AA CONCRETE MIX WITH A COMPRESSION
STRENGTH OF f'c=4500 psi (MIN) AFTER 28 DAYS.

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

D _ 6"

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

PROVIDE TWO LAYERS OF 4 MESH GALVANIZED WELDED 23
GAUGE (0.025) 6" WIDE AROUND PIPES UNDER THE BASE PLATE

8.
(MIN)
LAP 9.
10.
Y

AND SECURE IT WITH TIES IF NECESSARY.

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

FOUNDATION.

FACE OF SHAFT
AT BASE PLATE

IDENTIFICATION
TAG BETWEEN BOTTOM
OF LEVELING NUT AND

TOP OF FOUNDATION CLAMP OR TIE

SECURING
WIRE MESH

D DIAMETER

L LENGTH / DEPTH
mm = MONTH

vy = YEAR

4-2" AND 2-1"
NONMETALLIC CONDUIT

WASHER
334" DIAMETER

| BOLT HOLE OPENING
¢ 215" DIAMETER
| /

-

NCDOT FOUNDATION ID TAG
SIGNAL INVENTORY NO.: -
INSTALLATION DATE: mmfyy |
DEPTH/DIA.: LD . FT.| . FT,
GRADE OF CONC.: f'c _ psL.
DESIGN N-VALUE: N
REINFORCING BARS:
VERTICAL, #/SIZE |
C-BARS, #/SIZE |

GRADE OF REINF. BRR: fy . ksi.

:3€%all

E3j/f2,’

CONCRETE FOUNDATION

IDENTIFICATION TAG DETAILS

Construction Details — Foundations

DETAIL-A

Prepared In the Offices of:

750 N.Greenfleld Pkwy.Garner,NC 27529

For

Construction Details

Foundations

SEAL

--------

SEAL

PLAN DATE: ~ SEPTEMBER 2023

DESIGNED BY:

K.C. DURIGON

PREPARED BY:  K.,C. DURIGON

REVIEWED BY:

D.C. SARKAR “,

SCALE REVISIONS

DATE DocuSigned by:
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Kevis :

J

09/21/2023
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SOIL CONDITION

GENERAL NOTES:

1. VALUES SHOWN IN THE "REACTIONS AT THE POLE BASE"
COLUMN REPRESENT THE MINIMUM ACCEPTABLE CAPACITY

a\

PROJECT LD. NO. SHEET NO.

49218.26 Sig.M8

\L J
~

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

e 1Bt TS e (R e e e e e o Qv v sonr

No. | (Ft) | (in)| (kip) | (kip) | (-kir) | 4 g | 915 | 1630 | >30| 410 | 130 | »30 | ¥ | | @ (in.
S26L1| 26 | 22 2 9 210 19.5 | 12.5 9 6.5 15.5 | 14.5 13 8 12 4 12
S26L2| 26 | 23 2 10 240 19.5 12 9 6.5 15.5 | 14.5 13 12 4 12
S26L3| 26 | 25 2 11 260 20.5 12 10 8 16 15 13 12 4 12
S30L1| 30 | 22 2 9 230 19 11 9 7 15.5 14 12.5 12 4 12
S30L2| 30 | 23 2 10 270 20 12 10 8 16 14.5 13 12 4 12
S30L3| 30 | 25 2 11 290 21 12 10 8 17 15 13.5 12 4 12
S30H1| 30 | 25 3 13 355 23 13 11 9 18 16.5 | 14.5 12 4 12
S30H2| 30 | 29 3 15 405 25 14 11 9 19 17.5 | 15.5 14 4 12
S30H3| 30 | 29 3 16 430 26 15 12 9 20 18 16 14 4 6
S35L1| 35 | 22 3 8 260 19.5 12 10 8 15.5 | 14.5 13 12 4 12
S35L2| 35 | 23 3 10 300 21 12 10 8 16.5 15 13.5 12 4 12
S35L3| 35 | 25 3 10 320 21.5 13 10 8 17 15.5 14 12 4 12
S35H1| 35 | 25 3 12 390 23.5 14 11 9 18 17 15 14 4 12
S35H2| 35 | 29 4 14 460 26 15 12 9 20 18 16 14 4 6
S35H3| 35 | 29 4 16 495 28.5 15 13.5 10 21.5 19 17 14 4 6

12:48
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48" DIAMETER FOUNDATION CONCRETE VOLUME (CUBIC YARDS) = (0.465) x DRILLED PIER LENGTH

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.

Standard Strain Pole Foundation — All Soil Conditions

Prepared In the Offices of: SEAL
Standard Strain Pole e
Foundation for All \\g\ﬁg;ggg;;ﬁ{/
. ‘g SQ S 7=
Soil Conditions TSt
= i 03626 i =
PLAN DATE: ~ SEPTEMBER 2023 oEsioNeD BY: K, C. DURIGON EZ§§}4WGN¥€51; ¢:
750 N.Greenfleld Pkwy.Garner.NC 27529 Nopconpen gv:  K.C. DURIGON  Reviewo 8v:  D.C. SARKAR "/,,I//V E’_’"'\')g%\\\\e‘
0 T NA REVISIONS INIT. DATE DocuSigned by: /1Y
—— e S A ‘ Kevin W 09/21/2023
NONE 7777777777777777777777777777777777777777777777777777777777777777777777777 ' . SI A;'URE DATE
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N[ \\
PROJECT LD. NO. SHEET NO.
49218.26 :
\ OPENING FOR Slg .M9
CONDUITS \t: J

BASE PLATE OPENING
(SEE NOTE 4) )

5'-0" MIN

— 4" x8" REINFORCED
HANDHOLE 0°--F-—-

Y CT/
5" HALF COUPLING — <

WITH INTERNAL THREADS
(SEE DRAWING M3)

BOLT CIRCLE "B.C."

115" MIN (TYP)
ANCHOR BOLT HOLES

270°

4 BOLT PATTERN
FOR POLES UP TO 40’

OPENING FOR |
CONDUITS

BASE PLATE OPENING
(SEE NOTE 4)

BACKING RING

115" MIN (TYP)
BOLT CIRCLE "B.C."

ANCHOR BOLT HOLES

8 BOLT PATTERN
FOR POLES TALLER THAN 40’

NOTES:

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

BASE PLATE DETAILS

Fabrication Details — CCTV Camera Poles

| [T = WALL THICKNESS 2. DETAILS FOR INTERNAL CAMERA LOWERING
SYSTEMS ARE NOT SHOWN.
AN 3. POLE MOUNTED CABINETS MAY REQUIRE
SHAFT I.D. TAG SILICONE CAULKING FULL PEN. MODIFICATIONS TO THE LOWER HANDHOLE
(SEE STANDARD WELD OPENING TO MOUNT CABINETS. 4" X 8"
DRAWING M2) 45° REINFORCED HANDHOLES ARE ACCEPTABLE
BAC§ING RINGﬂ\\\~‘ OPTIONS, AND MAY BE PREFERRED.
— TERMINAL COMPARTMENT 78" (MAX)
(SEE NOTE 3) T—F» r<f 4. OPENING IN POLE BASE SHALL BE EQUAL TO
POLE BASE INSIDE DIAMETER MINUS 315"
|7 BUT SHALL NOT BE LESS THAN 815".
A | ;R = .44"+T
e ‘ 5. USE COMPACT SECTION CRITERIA D/T RATIO
_ | E | PER AASHTO LTS-LRFD 1ST EDITION SECTION
o T|< e | T BASE PLATE 7.2
< K\R\J /
X | |
Y 4 ANCHOR BOLT OPENING FOR ‘_11/2" MINH‘
(SEE STANDARD CONDUITS | (TYP)
DRAWING M2)
Prepared In the Offlces of: SEAL \
SECTION D-D Typical Fabrication Details e,
F O r‘ \\\\\ \e.\. ........... {.7( ,,’/,
(POLE ATTACHMENT TO BASE PLATE) SESERL A
CCTV Poles =g VR
z 036626 ;i 3
CCTV CAMERA POLE FULL-PENETRATION PLAN OATE:  SEPTENBER 2023 DEsINed 8v:  K.C. DURIGON Mo S S
750 N.Greenfleld Pkwy.Garner,NC 27529 . . “L AW
(NOT TO SCALE) GROOVE WELD DETAIL PREPARED BY:  K.C. DURIGON  Reviewep 8v: (. F, ANDREWS N TR

SCALE REVISIONS INIT. DATE DocuSigned by: ST
NA

| T e Kevis : 09/21/2023

’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ SIGNATURE DATE

NONE L4823Dc7983784DA...




Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B

PROJECT REFERENCE NO. SHEET NO.
49218.26 Sig. L1
USE FOR LIGHTING CONSTRUCTION ONLY
A
[ 7
W
FEEDER CIRCUITS TO LUMINAIRE
I 2" CONDUIT INSIDE MAST ARM POLE fo
1|
|=/
|
MAST ARM
__{t::
——
g | B
\ g | B
g | B
g| B
MAST ARM POLE /\ NOTES
PROVIDE CONDUIT FOR LIGHTING CONDUCTORS INSIDE
POLE FOR SEPARATION OF SERVICES.
ATTACH LUMINAIRE BRACKET IN ACCORDANCE WITH
MANUFACTURER'S SPECIFICATIONS.
|- EXTEND 135INCH CONDUIT TO 5 FEET FROM BASE OF
— POLE FOUNDATION
"]
A Al AlA
L i JUNCTION BOX
2 =l = = INSTALLED BY OTHERS
Sl 22N
CONTINUE FEEDER CIRCUIT
N — *BY OTHERS
A DOCUMENT NOT CONSIDERED
k\ N FINAL UNLESS ALL

SIGNATURES COMPLETED

2 " PVC CON DU I T Prepared for the Offices of:
2#10 THWN  \ouilty ang L
1#12 GND A Mast Arm Luminaire
oS ; . .
2 : Conduit Detail
@
@
«*“>
g Division 6 Cumberland County Fort Bragg
2 MOTT 4
Z o s 5 PLAN DATE: January 2026 REVIEWED BY: LD Stouchko
%:‘%% MACDO NALD 750 N. Greenfield Pkwy, Garner, NC 27529 | PREPARED BY: S O'Farrell REVIEWED BY:
oA H P
S22 MOTT MACDONALD 1& E, LLC SCALE REVISIONS )
5?%% 930 Main Campus Drive N/A (kVVO(S‘rMar—2026
55@(% Suite 200 | EG53E100D31441E
222 RALEIGH, NC 27606 l_IN m SIGNATURE DATE
§§§ License No. F-0669




»  Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B

PROJECT REFERENCE NO. SHEET NO.

EWAY .
Proposed Oversized Junction Box ALL AMERICAN FRE \ORTHBOUND 19218 26 —

with QTY of 2 - 4-Inch Conduits SOUTHBOUND

LEGEND

\ a NEW MAST ARM AND
AERIAL STREET LIGHT
o>

SIGNAL HEAD

EXISTING
SIGNAL HEAD

EXISTING METAL POLE

WITH LUMINAIRE

Existing CCTV on a 4" Square Post o
and Foundation. Located Under the Bridge \

(To be Removed and Reinstalled)

D T T T ———
_ \ \ ? . - 2 EXISTING CCTV CAMERA
— :[ \ B i ON METAL POST
N ‘\ '. \ EXISTING CONDUIT TO BARRIER SIGNALS
| \ “ '\ { (To Be Removed) ] NEW JUNCTION BOX
| \ ‘\ \ ! \ \ | (OVERSIZED)
| \, | | GRUBBER RD
GRUBBER BD \ ‘\ \ '\, \\ } EXISTING JUNCTION BOX
| \ \ \ .‘ \ | u (STANDARD SIZE)
Existing Conlnduit \\ \ \ \ EXISTING BARRIER SIGNAL HEADS AND SIGNS
1 | GGCP
. \ . | To Be Removed GRABBER GATE
with Ethe.rneiq Cable \ .‘ ! \_ | (To Be ) CONTROL PANEL
for Existing CCTV 3 ". ‘
—F I \\ | S I/ AN W (O _ 1 w B e T————— _
_____ e R it = -1'1@" ' L1 e N = — SIGN
Proposed Oversized Junction Box \ \\ : ’ . S = Grabber Gates
. e we T W - j : — - Embedded in Roadway) REINSTALL SIGN MESSAGE
with QTY of 2 - 4-Inch Conu\\ - | E ’ = By ! ( A "BARRIER SIGNAL"
Grabber Gates \N ——————— \ ’ \
. \ EXISTING SIGN MESSAGE
(Embedded in Roadway) U A T ARRIER SIGNALT
Grabber Gates ) |
Control Panels : DIRECTIONAL DRILL
. oo QTY - 2; 4-INCH, UL
Standgrd Size _: HDPE CONDUITS
Junction Box : \ SO EXISTING CONDUIT
(Existing) L a
1 GEE\'/EVRAh EOFF: EXISTING ELECTRICAL SYSTEMS: o Proposed Metal Mast Arm NOTES FOR GENERAL PROTECTION OF EXISTING EQUIPMENT:
) o Z\VIII N © .espo:smle for. Sg:tt'tng Power_l(_)fff’;? all E.Iect.ncal Circuits with Aerial Luminaire 1) Prior to any Work, Install Jersey Barrier Around the Grabber Gate
GnCt?b Gmterlgant rleliwayl N ] u. c.)wnLj[oh .ra ‘o This wil Inc?lude the Existing Luminaire Street Light (LSL 1) Control Panels, Grabber Gates, and Other Equipment for Protection
rabber .a e .on ro ane.s, uminaire Lighting along All American Freeway, (To Be Removed) During Construction Activities.
and Electrical Circuits Passing Through the Area.
NOTES FOR MAST ARM, SIGNALS AND EXISTING METAL POLE WITH LUMINAIRE: NOTES FOR INSTALLING FUTURE CONDUIT FOR DPW USE:
1) Back Pull Existing Feeder Wiring from Luminaire Street Light (LSL 1) to NOTES FOR EXISTING CCTV CAMERA: 1) After the New Bridge is Constructed and at the Direction
Grabber Gate Control Panel and disgard. 1) Locate, Remove, and Store Existing CCTV Camera of the Engineer, Install Two (2) New Oversized Junction
2) Remove Existing Luminaire Street Light (LSL 1), Including Foundation From Service and Support Post from Under Bridge (South Bound Side). Boxes as Shown on the Plans.
3) Remove Barrier Signals, and Conduit and Signal Cable Feeding Existing Bridge 2) Back Pull and Store the Existing Catde Cable in the nearest 2) Install Two (2) 4-Inch UL Listed, HDPE Conduits Between
Mounted Barrier Signal Heads. Remove Existing Signs " @ = Barrier Signal" and Store Junction Box for Re-Insatllion as Noted in Note 3 Below. the Oversized Junction Boxes. Cap and Seal the Conduits
for Reinstallation on the New Metal Mast Arm Pole. Protect the Cable from the Ingress of Water and Debris. and Leave for Future use by DPW.
4) Install Proposed Metal Mast Arm with Luminaire, New Signal Heads 3) Adter the New Bridge- is Constructed and at the Direction
and Reinstall Signs "@ = Barrier Signal" (See Sheet ITS 2). Install of the Engineer, Re-install the Support Post and CCTV Plans Prepared for: s o
New Feeder Conductors bet Grabb t P inaire. Camera. Re-Pull Cat5e Cable to CCTV Camera. ITS PLAN FOR
etween Grabber Gate Control Panel and Luminaire M FORT METAL MAST ARM, LUMINAIRE,
5) Install New Signal Cable from Barrier Signals to the Existing Grabber Gate M BRAGG  CONDUIT AND JUNCTION BOXES
UMBERLAND COUNTY FORT BRAGG
Control Panel. Contact Jim McCracken (Perimeter Security Partners) at MXZ-I[-)ONALD PN DATE:  February 2026 [Revieosr: S, 0'Farrell
(919 - 356 8336) or "jim.McCracken@perimetersecuritypartners.com" to MOTT MACDONALD 14 E, LLC — Rgv.hi.'m.f e

signed by {44 ag 313108
. . ] 930 Main Campus Drive ESWAA/ ﬂ"meLuQ—Mar—2026
Complete Wiring inside the Grabber Gate Control Panel. PALEIGH, NC 27606 | |

License No. F-0669 CADD Filename:




Docusign Envelope ID: 5D8B3FFD-5B57-40DD-8F24-B32A61AA926B

PROJECT REFERENCE NO. SHEET NO.

SPECIAL NOTE METAL POLE No. 1 1971526 P

Design Loading for METAL POLE NO. 1

C Pole
: The contractor is responsible for verifying that the mast

=i arm attachment height (H1) will provide the "Design MAST ARM LOADING SCHEDULE

Height" clearance from the roadway before submitting

1
l<
!
= final shop drawings for approval. Verify elevation data LOADING
' dica | —[ : , > DESCRIPTION AREA | SIZE |WEIGHT]
: ﬁ below which was obtained by field measurement or SYMBOL
! 30'TO
[
|
I
[
[
[

12

from available project survey data. 52.5"W
RIGID MOUNTED SIGNAL HEAD 93SE X 60 LBS

ROADWAY (APPROX) . — 12"-3 SECTION-WITH BACKPLATE 055" |
68" . Elevation Data for Mast Arm SIGN 300" W
- Attachment (H1) 2 RIGID MOUNTED TSSFA B | 14HES
29' : 6' ' 6' ' 6' ' 6' ' 6' ' 6' ) = 25 -
i i i i i i i Elevation Differences for: Pole 1 EPA '
i i i i i i i v—— — = FUMINAIRE 0.87 SF. 26.%(5" L PLBS
' 1 1 1 1 ; ' aseline reterence point a
I ! ! ! ! ! I ¢ Foundation @ ground level & 0.0
- Elevation difference at +0.4 ft
- E o002 {000 2 =HoooH » oo igh pontof adeysrtc o NOTES
See Elevation difference at +0.4 ft
Note 8 A See Notes Edge of travelway or face of curb ' DESIGN REFERENCE MATERIAL
4&5
H1;;:'9 Maximum 25.6 ft. 1. Design the traffic signal structure and foundation in accordance with:

* The 1st Edition 2015 AASHTO LRFD "Standard Specifications for Structural Supports for Highway
Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

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

Note 7

Roadway Clearance

Pesian Helght 17 1 T + The 2024 NCDOT Roadway Standard Drawings.
@ 180° * The traffic signal project plans and special provisions. .
* The NCDOT "Metal Pole Standards" located at the following NCDOT website:
-1 800—- https://connect.ncdot.gov/resources/safety/Pages/TSMO-Design-Resources.aspx
DESIGN REQUIREMENTS

2. 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 contractor should refer to the
traffic signal plans for the actual loads that will be applied at the time of the installation.

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

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

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

' stiffened bo€< connection shown as long as the connection meets all of the design
- : requirements.

Elevation View POLE RADIAL ORIENTATION 6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

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

height as they are assumed to offset each other.
| b. Signal heads are rigidly mounted and vertically centered on the mast arm.
90° c. The roadway clearance height for design is as shown in the elevation views.
d. The top of the pole base plate is 0.75 feet above the ground elevation.
e. Refer to the Elevation Data Chart for the elevation differences between the proposed
foundation ground level and the high point of the roadway.

8. The pole manufacturer will determine the total height (H2) of each pole X based on the
luminaire height requirement of 30 ft.

9. If pole location adjustments are required, the contractor must gain approval from the
Engineer as this may affect the mast arm lengths and arm attachment heights. The

— ¢ -0 : contractor may contact the Signal Design Section Senior Structural Engineer for

assistance at (919) 814-5000.
Mast Arm » 10.The contractor is responsible for verifying that the mast arm length shown will allow

Direction proper positioning of the signal heads over the roadway.

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

12.Comply with NEC code 230.2(E) concerning service equipment disconnect.

13.Lighting fixture and luminaire arm represent a load condition to the pole and may not
represent exactly how the fixtures will be mounted. The contractor is responsible for
ensuring that any required factory preps for mounting fixtures to the pole are included

14.De o Stiiori A . rt ing design dimensi h levations vi

.Design the luminaire support arm using design dimensions as shown on elevations views.

8 BOLT BASE PLATE DETAIL Refer to the Radial Orientation Detail for attachment to the signal pole. Design arm end for

See Note 6 a nominal 2 inch slip fit socket connection for light assembly.

il B N i ¢
T—r——m See Note 7d i
»7 '/‘?\‘ T

See Note 7e
? High Point of Roadway Surface

C Foundatiq_n

Base line reference elev. = 0.0

M
M

MOTT
MACDONALD
o MOTT MACDONALD i& E, LLC
180 —- q,:, —= Saite 200 e e
m;iﬁH&:(:F_gzggé DOCUMENT NOT CONSIDERED
NCDOT Wind Zone 3 (130 mph) SIGNATURES GOMPLETED

Prepared in the Offices of:

iy ang Gruber Road at
NB All-American Expressway
Grabber Gate

Plate width S
4|| >

/ Division 6 Cumberland Fort Bragg
BASE PLATE TEMPLATE & ANCHOR BOLT oy 2225 PLAN DATE, June 2025 REVIEWED BY. N Avery

LOCK PLATE DETAIL 750 N. Greenfield Pkwy, Garner, NC 27529 | PREPARED BY: S O'Farrell REVIEWED BY:

For 8 Bolt Base Plate SOALE N/A REVISIONS
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