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Project No. Sheet No. )
| R-2824 Sig.1
STATE OF NORTH CAROLINA A
',”‘ END _PROJECT
l LOCATION: SR 1546 (LOVELADY ROAD) FROM SR 1545 (LAUREL ST) c
O
R TO SR 1001 (MALCOLM BLVD.) .
®
&' TYPE OF WORK: TRAFFIC SIGNALS
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Refer to Roadway Standard Drawings
NCDOT?” dated July 2006 and
“Standard Specifications for Roads
L , and Structures” dated July 2006.
r Y Y ) aY
Index of Plans DIVISION OF HIGHWAYS
Sheet # Reference # Location/Description INTELLIGENT TRANSPORTATION AND SIGNALS UNIT TRAFFIC ENGINEERING AND SAFETY SYSTEMS
Sig. 1 Title Sheet Contacis:
Sig. 2-5 13-1181 SR 1546 (Lovely Road) at SR 1001 (Malcolm Blvd)
Sig. 6-10 N/A Standard D ] Metal Pol
s:-; 11-13 N/A 1,:;2;523 D:‘::z:?f,f ’Z’;o,,s“}‘,'etaflse’ Timothy J. Williams, PE — Signals & Geometrics Contracts Engineer
John T. Rowe Jr., PE - Signal Equipment Design Engineer
750 N. Greenfield Parkway, Garner, NC 27529
A A\ A J
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v PROJECT REFERENCE NO. SHEET NO.
iV \
ol W R-2824 Sig.2

PHASING DIAGRAM

TABLE OF OPERATION
e e e, | .
PHASE 3 Phase
SIGNAL |8 |@8| |F Fully Actuated
L
race |21212 |k 2070L LOOP & DETECTOR INSTALLATION (Isolated)
516 a INDUCTIVE LOOPS DETECTOR PROGRAMMING
21 GlgIR|Y DISTANCE | = - § S o
= o0p SZE | s | FROM 3 PHASE 21215 |3|smercn | peway |3
22 GIGIR]Y : (1) STOPBAR | 3 HEEERCERIAE
41 RIR|G|R ™Moo= - = NOTES
2  RR|G|R 2A Jrext.8] 5 | 90 Y| 2 |Y|Y[-|-|1l6]| - |Y A
61 RIGIRIY 28 |1.8X1.8] 4 LA R T R L el el ; f 1. Refer to “Roadway Standard
62 RIcRAY AA |1.8X12|2-4-2) O |Y 2 : : ol - ’Yf Drawings NCDOT” dated July
- - - N
5A 1.8X12 12-4-2 0 Y 2006 and "Standard
2 |Y\Y|-1-1 - - Y Specifications for Roads and
SIGNAL FACE I.D. 5B [1.8x12[2-4-2] 0 Y| 5 |Y[Y|-[-] - | 15 |Y Structures” dated July 2006.
{:}Denofes L.E.D. 6A |1.8X1.8) 5 90 |Y| 6 [Y|Y|-]|-] 1.6 - Y 2. Do not program signal for late
6B |1.8X1.8] 4 27 |Y]l 6 |Y|Y|-|-| - -1y night flashing operation
unliess otherwise directed by
PHASING DIAGRAM DETECTION LEGEND 43 (R (R the Englneer.
<«—®  DETECTED MOVEMENT = @ SN 3. Phase 5 may be lagged.
- UNDETECTED MOVEMENT (OVERLAP) @ @ @ @ @ 4. Set all detector units to
-~ — — UNSIGNALIZED MOVEMENT presence mode.
<———> PEDESTRIAN MOVEMENT @300"'@ 300mm QE%OOHE? 5. Locate new cabinet so as not
| to obstruct sight distance of
1 22 42 vehicles turning right on red.

41 62

MetalPole #1
See Loading Diagram
Sta. 12+21 £ -Y12-

8m Lt. %

LEGEND
PROPOSED EXISTING
O Traffic Signal Head o
O Modified Signal Head N/A
— Sign —
\ Pedestrian Signal Head
I With Push Button & Sign
H O—>  Signal Pole with Guy  @——»
I J, Signal Pole with Sidewalk Guy
| I D Inductive Loop Detector _ITTT
[ H =< Control ler & Cabinet T2
[ 1 1 0 Junction Box =
2070L TIMING CHART l N N | Metal Pole #2 ——e— e 50mm Underground Conduit —-—-—- —
a | ~1| . se GL 031 Di N/A Right of Way with Marker — —A——
FEATURE 2 4 5 6 -1 I 1 ee Loading Diagram . )
- [ 211 &l plle Sta. 12+53 + -Y12- —> Directional Arrow —>
Min Green 1°* 12 I [ 12 | 2! r>| E l l6m Rt. + - Pavement Marking Arrow —
Briension 1° 2.0 2:0 2:0 2.0 i‘l” ”‘” | == Metal Pole with Mastarm O—
Mox Green 1* 60 20 20 60 l %’“ ”g ] Di +i | Drill N/A
Yellow Clearance 4.8 3.0 3.0 4.6 l =1 ”.t; f — = Irectional bri
Red Clearance 1.5 2.8 2.3 1.5 | ol HE
Walk 1+ - - - - | © : l' e |
Don‘t Walk 1 - - - - , g,-; i : : ’
Seconds Per Actuation * - - - - I Il \L ’
Max Variable Initial * - - - - ’ I
[ | . | -
Time Before Redoction * | - : : : | T This plan shall supersede the plan sealed on 2/4/2005
Time To Reduce * - - - - ’ : : ] I
— . . . - [ _
Minimom _Gop T | New Installation
Recall Mode MIN RECALL - - MIN RECALL | ” "o .
SEAL
Vehicle Call Memory YELLOW - : YELLOW [ [ |
i - - - - o | SR 1546 ( Lovelady Road)

{ Dual Entry ’ R/ W v PS R /W .t \\\\\\\k CA ROZ I,,,
Simultaneous Gap ON ON ON ON _ d 3.2) Qé-gg&g%}.(;;}.' P ,’;
* These volues may be field adjusted. Do not adjust Min Green and Extension times for SR 1 001 ( MalCO lm BlVd) 5 = :.-"Q SEAL < ";:’7?_:
phases 2 and 6 lower than what is shown. Min Green for all other phases should not Division 13 Burke County Valdese é H 24393 :3 ;_f
be lower than 4 seconds. PLAN DATE:August 2008 REVIEWED BY: [, 0, Umozurike ”3% p,cmgg%,.""\é?

750 N. Greonfield Phay, Garnor, N 27529 | PREPARED BY: REVIEWED BY: "',,,/: /9)7 """"\i{\\/\(\\\‘\
SCALE REVISIONS INIT. | DATE gl
5 0 ol I 1. 1. W A 8lo®.
= e | ‘%QNATUR_E DATE
L 1=500  fooomeeerermemeeeeomesoeeosoee oo S S R SIG. INVENTORY NO.  13-1181
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PROJECT REFERENCE NO. SHEET NO.
EDI MODEL 2010ECL-NC CONFLICT MONITOR R-2824 5ig.3
PROGRAMMING DETAIL NOTES
(remove jumpers and set switches as shown)
ON OFF 1. To prevent “flash-conflict” problems, insert red flash
WD ENABLE% program blocks for all unused vehicle load switches in
the output file. The installer shall verify that signai
SwWz2 ON > heads flash in accordance with the Signal Plans.
T T RF 2010 ———
f;g ?IgAgiég 0 2. Ensure that Red Enable is active at all times during
REMOVE DIODE JUMPERS 2-5 and 2-6. : ) normal operation. To prevent Red Failures on unused _
:gg#nggtiR”YE monitor channels, tie unused red monitor inputs 1+3,7,8, SIGNAL HEAD HOOK-UP CHART
o LEDauard 9,10,11,12,13+,14,15 & 16 to load switch AC+ per the LOAD
| A g:m: 0y cabinet manufacturer’s instructions. swiTcH no.| S1 | S2 | S2P| S3 S4 | S4P| S5 | S6 | S6P| S7 | S8 | S8P
T 2ddd23834844444 = e : e e
" e e @& & o o o e o e o o e B —FYA 1-9 < 3. Program phases 2 and 6, on the controller unit, for PHASE 11 2 {pep| 3 4 pep| 5 | 6 |pEp| 7 | 8 |PED
o © ;
Cetr o DR vEY OB NEY —BY O B | —FYA 3-10 >
B ab u® 4B A 4O Ab ud 4® ud A 4O Lo Ad & B YA 5-11 1 Start Up In Green. SIGNAL
5 ; : O O O O O O O A® A® O O N® F‘—'-FYA 12 HEaD No. | NU |2L22] NU | NU (41,42 62 NU |21,42(61,62] NU | NU | NU | NU
S 3:% :;;% 5,9.% $% g% ?% %% ’."‘% E,..’% c;% op% :7% ?% 19% v‘r% YELLOW DISABLE ‘ 4. Enable Simultaneous Gap—Out. on the controller unit, for
30 10 0 0 m® m® MmO MmO MO m® M® MO "8 "M® m® 030010 o ON —> all phases. , RED 128 121 X | 134
pnddddddddddidd wo S g
™M ™ 1 ] [] [ ) ] i i i [ [ §
5 20 20 50 <0 <0 <8 <9 <8 <8 <8 <8 <@ v YO V9 0uo0030 ;E) B |3 YELLOW 129 182 135
gEsdddiddidia S N ’
G N N6 Né Yo 0vd ©wé 1vé® e 0 ® KO n® N8 e o 1 W5 w GREEN 130 1
EEEEEERREEEES 5T RN i w ‘ -
z oF SH 8 8 8 98 98 38 O8 S8 =B SH o oF Z
O 48 26 =0 26 26 58 58 5 L& & &8 &8 b & bé 010060 ggﬁ, D
e-bob bbb R bbb R bk E- B :
26 28 26 20 20 28 L8 L8 L6 L& 18181688 owooso ON > EQUIPMENT INFORMATION YELLOW 122 132
‘\\ 9% :% m% 9% 3% 9% 9% 9% e% ::% tz% m% ;:% 9% 0‘% — 70 ) ARROW
+® &8 8 8 58 & & & & 0b & & & & {11 CONTROLLER:««esvessees..CONTRACTOR SUPPLIED 2070L GREEN 193 133
o] COMPONENT SIDE i 12 = CABINET.....vevevsss....CONTRACTOR SUPPLIED 332 ARROW X
] 13
s | gigméﬁag{ﬁ' ..........giggoum 0ASIS U = Not Used
REMOVE JUMPERS AS SHOWN . 15—__/ OUTPUT FILE POSITIONS ) '12 % Denotes install load resistor. See load resistor
NOTES W s s instal lation detail this sheet.
LOAD SWITCHES USED......S2+54,S5,S6
1. Card is provided with all diode jumpers in place. Removal B = DENOTES POSITION PHASES USED . v v eeeeeeese2+4:5,6
of any jumper allows its channels to run concurrently. OF SWITCH OVERLAPS. .. vvvevvvvvs....NONE
2. Make sure jumpers SEL2-SEL5 are present on the monitor board.
INPUT FILE POSITION LAYOUT INPUT FILE CONNECTION & PROGRAMMING CHART
(front view)
Loop No.|.EO0OP | INPUT |PIN| I | DETECTOR | NEMA | oot lexvens FALL |STRETCH|DELAY
1 > 3 4 5 6 7 8 9 10 1 12 13 14 | TERMINAL [FILE POS.{ NO. | ">2108 NO. |PHASE DELmy| TIME | TIME
U L g2 5 é’ 5 g4 5 5 5 5 L 5 L FS 2B 1B2-7,8 I2L |43 5 12 2 Y Y
FILE T l2a | 7T bg| ' |4A | T T T T T T LI . Y, 48 TB4-9,10 | 16U | 41 3 4 4 Y | ¥ 3
nTH E E 1 £ £ E E E E E E TB3-1,2 JU |55 17 5 5 Y Y 15
M 2 M M M M M M M ST 1 ’
o Bpee B g8 o BB BB BB\ S N - T fel e e e Ty Ty
Y 2B Y T Y Y Y Y Y Y Y Y  |ISOLATOR 58 TB3-5,6 J2u | 4@ 2 6 5 Y Y 15
BA TB3-9,10 J3u | 64 26 36 6 Y Y 1.6
y 45 | g5 | g6 | © B 5 B s s g B P 5 P 6B TB3-11,12 | J3L | 77 39 46 6 Y Y
e Yl en | s leal S| 8| F L8[ 8 |9 [0 o] 8|7
T E E E E E E E E E E E 'Add jumper from J1-W to 14-W. on rear of input file. THIS ELECTRICAL DETAIL IS FOR
6 M M M M M M M M
J L || 0% | Nor ? ; ; ; ; ; ; ; : ’zf ’e: E | THE SIGNAL DESIGN: 13-1181
6B Y Y Y Y Y Y Y Y Y Y Y :
; INPUT FILE POSITION LEGEND: J2L DESIGNED: AUGUST 2088
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE FILE J SEALED: SEPTEMBER 8, 2008
ST = STOP TIME SLOT 2 . REVISED: N/A
LOWER
® wired Input - Do not populate slot with detector card
LOAD RESISTOR
INSTALLATION DETAIL
ACCEPTABLE VALUES
VALUE (ohms) [WATTAGE PHASE 5 RED FIELD THIS ELECTRICAL DETAIL SUPERSEDES THE
15K - L.9K | 25W (mar TERMINAL (131) ELECTRICAL DETAIL SEALED ON 2/7/2005.
2.0K - 3.8K [18W (min)
New Installation
A , ELECTRICAL AND PROGRAMMING 1 SEAL
) DETAILS FOR: SR 1546 (Love]_ady Road) Wiy,
NOTE: The purpose of this resisfor is to at \\g\‘/‘\k\.’;g,sjg}fi?(::@,
load the channel red monitor input SQESSop
in order for the Signal Sequence SR 1001 (Malco]_m Blvd) g%;“l% - "(-..7»._:
Monitor + the full signal = -
sggtljegge r?lorl::?iorirewg gopqg;??iy on Division 13 Burke County Valdese EIY 008453 i3
channels that do not use the red PLAN DATE: September 2008 | REVIEWED bY: Q;, 7 3,,‘/0""'50-'.'.9.1.‘13?&""%\ S
display in the field. PREPARED BY: Keith Mims REVIEWED BY: "'/,,I“T. RO‘\\%\\\“'
REVISIONS INIT. | DATE ; o
750 N. Greenfield Puky, Gamer, NC 27529 | "~ S‘GNAZ‘ZZE’W%,% ?;;5:;0?
- e S S SIG. INVENTORY No. 13-1181




M ET AL P 0 LE NO . 1 PROJECT REFERENCE NO. SHEET NO.

: : ‘ SPECIAL NOTE R-2824 Sig.4
Design Loading for METAL POLE NO. 1, MAST ARM A The contractor is responsible for verifying

that the mast arm attachment height (H1)
will provide the "Design Height" clearance

¢ Pole from the roadway before submitting final |
» 35 > shop drawings for approval. Verify MAST ARM LOADING SCHEDULE
Vo 5 . 5 : g : 16’ ' elevation data below which was obtained LOADING DESCRIPTION AREA SIZE | WEIGHT
RERa - ah > > by field measurement or from available SYMBOL
i : : | : project survey data. S SIGNAL HEAD 163 sEl %% W03 s
: ' l | I - 00 12°-5 SECTION-WITH BACKPLATE AND ASTRO-BRAC | ™ ™"t g qm |
' r Elevation Data for Mast Arm
o , O 1 Attachment (H1) . SIGNAL HEAD s sel 25 e s
] @ —STREET NAME SIGN T o@ ;.; 12"-4 SECTION-WITH BACKPLATE AND ASTRO-BRAC| " Y- 66.0" L
@ — — % 9 o o Y Elevation Differences for: Arm "A" | Arm "B" —
@ See Notes ___/ - - O SIGNAL HEAD 255" W
485 Baseline reference point at ® . 9.3 S.F. X 60 LBS
\ ¢ Foundation @ ground level G 0.0 ft. 0.0 ft. e 12"-3 SECTION-WITH BACKPLATE AND ASTRO-BRAC 5257 |
Elevation difference at 18.0" W
. ; 0.0 ft. | 0.0 ft. STREET NAME SIGN 120 SF.| X |27 1BS
H2 High point of roadway surface e RIGID MOUNTED WITH ASTRO-SIGN-BRAC 96.0" L
See Elevation difference at +0.2 f N/A
Note 8 Edge of travelway or face of curb -2 Tt. /
H1= 19.0'
Maximum 25.6 ft. See
Note 7 i
90°
Roadway Clearance ' . Terminal
Design Height 17 ft Compartment
Minimum 16.5 ft. ) B 1805 NOTES
80 Design Reference Material
o o 1. Design the traffic signal structure and foundation in accordance with:
ARM A - 0* ''''' -180 — e The 4th Edition 2001 AASHTO "Standard Specifications for Structural Supports for Highway
Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
s e The 2006 NCDOT "Standard Specifications for Roads and Structures”. The latest addenda to
ANGLE these specifications can be found in the traffic signal project special provisions.
o e The 2006 NCDOT Roadway Standard Drawings.
BETWEEN 90 =1 e The traffic signal project plans and special provisions.
Y vy RS N\__|ero
‘ See Note 7d >l . .
I , Design Requirements
v See Note 7e ? ; 2. Design the traffic signal structure using the loading conditions shown in the elevation
Y High Point of Roadway Surface . views. These are anticipated worst case "Design loads” and may not represent the actual
$ ¢ Foundation 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
Base line reference elev. = 0.0 ARM B installation.
- . O 3. Design all signal supports using stress ratios that do not exceed 0.9.
Elevation View @ 270 POLE RADIAL ORIENTATION 4. The camber design for 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.

s:1¥its signaiskworkgroups*tip projects¥ ~2824*%signaiskdesign¥ksignal s¥13-1181%mp#1.dgn
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5. A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

l stiffened box connection shown as long as the connection meets all of the design requirements.
This requires staggering the connections. Use elevation data for each arm to determine

appropriate arm connection points.

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

Design Loading for METAL POLE NO. 1, MAST ARM B

Pol o as they are assumed to offset each other.
¢ Pole 45 A‘V b.Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.
| : - o c.The roadway clearance height for design is as shown in the elevation views.
| , ) , A , , o d.The top of the pole base plate is .75 feet above the ground elevation.
< 34 - 5 o 5 - 1 - — ‘l"_" e.Refer to the Elevation Data chart for elevation differences between the proposed foundation
. ! ! [ ground level and the high point on the roadway. :
| i ‘ I - M?St A_rm 8. The pole manufacturer will determine the total height (H2) of the pole using the greater of
) | | | Direction the following:
o Mast arm attachment height (H1) plus 2 feet, or
Q l I Tk B.C ~® H1 plus 1% of the total height of the mast arm attachment assembly plus 1 foot.
o T 9. If pole location adjustments are required, the contractor must gain approval from the
I g@ Q | STREET NAME SIGN D engineer as this may affect the mast arm lengths and arm attachment heights. The
o O ' contractor may contact the Signals & Geometrics Structural Engineer for assistance at
W See Notes (919) 773-2800. \
4&5 A 10. The contractor is responsible for verifying that the mast arm lengths shown will allow
8 BOLT B ASE PL ATE DET AIL proper positioning of the signal heads over the roadway.
11. The contractor is responsible for providing soil penetration testing data (SPT) to the pole
H2 See Note 6 manufacturer so site specific foundations can be designed.
See
Note 8
Hi= 19.0' \ 2
See Maximum 25.6 ft. «QQ
Note 7
Roadway Clearance
Design Height 17 ft 2\, ,
Minimum 16.5 ft. N\ .
& This plan shall supersede the plan sealed on 3/2/2005
(+]
-G —- 180G —-
Mast Arm .
Direction NCDOT Wind Zone 4 (90 mph)
: } SEAL
B.C. Plate width SR 1546 (Lovelady Road) aan
' ‘ 4" min at S CARG Y,
= Q\Q:‘ - YES 515".'0/ ,’/
See Note 7d RSN N2
See ! SR 1001 (Malcolm Blvd) SN
T see Note 7o High Point of Roadway Surface v Y — Division 13 Burke County valdese| = § 21393 I3
¢ Foundation T BASE PLATE TEMPLATE & ANCHOR BOLT , U I PLAN DATE: August 2008 Revieweo 8Y: I, 0. Umozurike 3,,/0‘%,%5”6”&@\._,{&%&5
- : LOCK PLATE DETAIL 750 N. Groowfield Phuy, Garser, NG 27529 | PREPARED BY: REVIEWED BY: “, /\,y'}‘,‘“-w""‘{\,\z\e‘
Base line reference elev. = 0.0 it — s “,, \N“\\\\
o For 8 Bolt Base Plate 0 N/A TR - 7.0 W e |2 o8
Elevation View @ O — T T T T T e e
.S s B R SIG. INVENTORY NO. 13-1181
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PROJECT REFERENCE NO. | SHEET NO.
METAL POLE No. 2 :
SPECIAL NOTE R-2624 $ig.S
The contractor is responsible for verifying
that the mast arm attachment he%ght (H1)
will provide the "Design Height" clearance
from the roadway before submitting final
shop drawings for approval. Verify MAST ARM LOADING SCHEDULE
elevation data below which was obtained LOADING DESCRIPTION AREA | SizE  |wRIGHT
by field measurement or from available SYMBOL
roject survey data. 420" W
Py y X [ 1275 SECTION-WITH BACKPATE AND ASTRO-BRAC | 163 SF| X, | 103 185
. OO - 56.0" L
Elevation Data for Mast Arm —= m—
n H1 o, SIGNAL HEAD :
Attachment (H1) S| |12°-3 SECTION-WITH BACKPLATE AND AsTRO-BRAC |73 S-F-| X, 160 1B5
i ifferences for: Pole 2 0"
Elevation Differe oie — STREET NAME SIGN 20 SF. 18(3( w 07 1BS
Baseline reference point at 0.0 ft RIGID MOUNTED WITH ASTRO-SIGN-BRAC 96.0" L
¢ Foundation @ ground level G . )
Elevation difference at +0.5 ft
High point of roadway surface ) -
Elevation difference at N/A
Edge of travelway or face of curb
Design Loading for METAL POLE NO. 2
¢ Pole
. 40 g NOTES
, _ ) , I Design Reference Material
*_L.::: S ’i‘ S >i< 29 | Terminal 1. Design the traffic signal structure and foundation in accordance with:
! X X — Compartment e The 4th Edition 2001 AASHTO “Standard Specifications for Structural Supports for Highway
| I | | @ 180° Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
: l , = A . \ e The 2006 NCDOT "Standard Specifications for Roads and Structures”. The latest addenda to
’ L 00__ ¥ ____1800___ these specifications can be found in the traffic signal project special provisions.
T \ e The 2006 NCDOT Roadway Standard Drawings.
3 ' ® The traffic signal 'project plans and special provisions.
| STREET NAME SIGN ig — G008
' See Notes A Design Requirements
A 485 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
H2 to the traffic signal plans for the actual loads that will be applied at the time of the
See installation.
3. Design all signal supports using stress ratios that do not exceed 0.9.
Note 8
POLE RADIAL ORI ENTATION 4. The camber design for mast arm deflection should provide an appearance of a low pitched
Hi= 19.5' arch where the tip or the free end of the mast arm does not deflect below horizontal when
Maximum 25.6 ft. See fully loaded. ‘ _ _
Note 7 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.
Roadway Clearance 6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.
Design Height 17 ft 7. The mast arm attachment height (H1) shown is based on the following design assumptions:
Minimum 16.5 ft. 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 attached to the mast arm are rigid mounted and vertically centered on the arm.
c.The roadway clearance height for design is as shown in the elevation views.
‘2\, d.The top of the pole base plate is .75 feet above the ground elevation.
'5\ e¢.Refer to the Elevation Data chart for elevation differences between the proposed foundation
&V _ ground level and the high point on the roadway.
—— (‘L— 8. The pole manufacturer will determine the total height (H2) of each pole using the greater of
the following:
¢ v Y < Mast Arm e Mast arm attachment height (H1) plus 2 feet, or
—— Direction | e H1 plus 15 of the total height of the mast arm attachment assembly plus 1 foot.
“ See Note d 9. If pole location adjustments are required, the contractor must gain approval from the
See Note 7e T S B.C engineer as this may affect the mast arm lengths and arm attachment heights. The
Y y Hiah Point of Roadway Surface ahads contractor may contact the Signals & Geometrics Structural Engineer for assistance at
igh Foi y T ¢ Foundation (919) 773-2800.
10. The contractor is responsible for verifying that the mast arm length shown will allow
Base line reference elev. = 0.0’ | proper positioning of the signal heads over the roadway.
. . : 11. The contractor is responsible for providing soil penetration testing data (SPT) to the pole
Elevat i10o0n View 8 BOLT BASE PLATE DETAIL manufacturer so site specific foundations can be designed.
See Note 6
N l
<3
L]
Y This plan shall supersede the plan sealed on 3/2/2005
N 4
-G — 180"~ ¢ —-
Mast Arm . ,
e, «
B.C. Plate width e o SR 1546 (Lovelady Road)
| B 8 SR 1001 (Malcolm Blvd)
N A Division 13 Burke County Valdese
BASE PLATE TEMPLATE & ANCHOR BOLT @, PLAN DATE: August 2008 REVIEWED 8Y: 1. 0. Umozurike
LOCK PLATE DETAIL 750 N. Greenfield Phuy, Garner, NC 27529 | PREPARED BY: REVIEWED BY:
For 8 Bolt Base Plate . REVISIONS
' (ACNATURE DATE
si6. InventoRY NO.  13-1181




NCDOT METAL POLE STANDARDS

L |

A\

4 ] | AYA
S TAT E OF N ORT H CAROLINA N.C. R-2824‘ $ig.6 |
DIVISION OF HIGHWAYS i —
——————— ey ) TN
“ STANDARD DRAWINGS FOR METAL POLES
DIVISION 11 DIVISION 9 DIVISION 7 DIVISION 5  DIVISION 4 AR
WIND ZONE 4 & 5 WIND ZONE 4 WIND ZONE 4  WIND ZONE 4  WIND ZONE 3 WIND"ZONE 1 & 2
: E :":" :1&3;!-':;%0 ...................,................._....._......._.......3 ......... ..........,..r...........{.l;,....!\;....,.,_.._.... \“N};m};”\w\ N
o 1 Pt Nl Kl R el A =S\
‘ WIND ZONE 4 & 5 £050% o 3 e 7 T e A=

J

- > DAVIDSON

N Q
- RANDOLPH !
i
|
Rm ~ N ' s
N ¢
\ ~
k | o -"‘\» w8 h —S
) /’ \ \\

U4 \
/ .
~ / A
/ K
wECKLENBURG JC. Y = b P
4 A \ ya
Y . * * ,/ l\‘. - \ /
* Ve

DIVISION 12

» DIVISION 14 WIND ZONE 4 z ........... jﬁfm 7’ R om—
WIND ZONE 4 &5 DIVISION 10
WIND ZONE 4 DIVISION 8
WIND ZONE 4 DIVISION 3
WIND ZONE 1 (140 mph) Special Wind Zone [ //////) DIVISION 6 <
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1" X 14" Coarse-Thread Button
Head Socket Screw (4 Required)

__Terminal GCompartment, 3 Gauge,
2" X 8" x 27"

| 2" Half Coupling
with Internal Threads ;

| 2" Dia. Hole in Pole Wall for
Wire Entrance

~._Hand Hole Reinforcing Frame,
4" X 6" X 12", 3 Gauge (Min)
with Beveled Edges Inside

L._.pC
< >N__/ and No Cover

4 Bolt Pattern 12 Bolt Pattern

1/,
~

11 Gauge Thick Cover Plate Backed
with Full Width Y4" Thick Gasket ——

1 — " *
with Chain or Cable Plate Width = 4" min.

(TYP for all plates)

2" Half Coupling
with Internal Threads

2" pia. Hole

8 Bolt Pattern |

Construct Templates and Plates from 14" min. thick Steel. Galvanizing is not required.

Base Plate Template and Anchor Bolt Lock Plate Details

N
0
O
o.
<
l
A
O
s
O
O
C |
.0
-
O
O
=
e
O
LL.

- Top Note: See Strain Pole drawing M3 and Mast arm
Provide 4 heavy hex nuts drawing M4 for base plate weld details.
— Grounding and 4 flat washers per ! B :
. ase Plate Size as
Lug anchor bolt (TYP). ; required by Design
i Min. thread projection 90 Loading
£ at top of bolt = 10" for :
Section C-C Note: Unless otherwise specified, locate Terminal Compartment ;g,,///wniz” diameer bolt (TYP). | &\ _——
1 foyt abqye tpe pole base plate at 180 degrees on the 3 Galvanize a minimum of 2" Base of Pole
pole's radial index. ~—— below threads from top of
gy = = bolt-
Terminal Compartment Detail
: ] § o
s ) S , ) | : N -180 -
MFG MFG. DATE: MM/YY ’ MF G MFG. DATE:MM/YY 2" X 60" AﬂOhOf‘ BOlt (TYP) H ) q 3
SHART D/T/LAY - coecfomnclomecd oo SECTION D/ T/SY oot oo JV///f-"unless otherwise specified.
ARM~-A D/T/L/Y S Sy SNy S
o NCDOT STANDARD  —coooomooeee.
ARM-B D/T/L/Y oottt e N ©
o/ Arm I.D. Tag Bolt
A.B. DIA/B.C./LSY oot oo el e (Provide on each section of a multi-section mast arm) Anchor Bolt Circle
ONCDOT STANDARD  —oocmsmoromneees Hole (TYP) Dia. "BC
\o ~/ . 147
Shaft I.D. Tag Min. thread projection pott Dia. v
(Provide on Strain Poles and Mast Arm Poles) at bottom of bolt = 8" (TYP). 8 Bolt Base Plate Detail
Notes: ‘(///””'Galvanization not required at ,
1) D= Diameter, T= Thickness, L= Length, Y= Yield Strength bottom of bolt. . o , SEAL
2) A.B. = Anchor Bolt Typical Fabrication Details i,
3) B.C. = Bolt Circle of Anchor Bolts Common To S
4) If Custom Design, use "NCDOT STANDARD” line for plan pole I.D. All Metal Poles : i S } :
5) See drawing M4 for mounting positions of I.D. tags. PLAN DATE: Way 2005  [reviewnsr: C.F. Andrews ’?@W&f
Bottom 122 N. McDoull St, Raleigh, NC 27603} PREPARED BY: P, L. Alexander |Reviewn sv: A,M. Esposito ":ff:ﬁlf C. S‘S\&“
. g . . . SCALE REVISIONS W, ] DATE ot
Identification Tag Details | Anchor Bolt Detail | 0 NA L, Sarker %210

~ NONE » SIG. TNVENTORY N
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 PROJECT REFERENCE NO,

R-2824
See Slip Fit Joint Detail
94" Dia. Thru Bolt

| (See Slip Fit Joint Detail)
i Hand Hole

~ n with cover
0° A

( X,

: g

: =

| » i

Arm I.D.Tag mounting

AN location (See drawing M2) | /ﬂ '
‘ Arm I.D.Tag mounting

, location (See drawing M2)
Backing Ring

O

276 06

Base of Pole .
See drawing M5 for Mast Arm

connection details

Bolt Hole
Telescopic Arm Mast Arm
(Outboard Section) (Inboard Section)
Bolt Circle "BC" ==K I— '-0" Min -
Section A_A B LSS ST ST
(Se—e draw:mg M 2) Shaft I.D.Tag mounting
34" Factory Drilled Hole location (See drawing M2) —
Pole Base Plate in Outboard Tube.

Field Drill Inboard Tube.

58" Galvanized Thru Stud
with (2) Hex. Locknuts Ea.

Term%gfl gfmpartment
ee drawing M2) \\\\

Slip Fit Joint Detail for Mast Arm

—» l«— T=Wall Thickness

Field Applied B
Silicone Caulk

e [1  Full Pen.
Backing Rin
36 Max. Lo\ Weld ; d
i 1
" A A
< 7 R R=.44"+T 1 ] 1800""’
\ y Monotube Mast Arm Pole
<}«-Base Plate - (.14in./ft. taper)
Terminal |
Sect 5B Compartment
ection b-
(Pole Attachment to Base Plate) Typical Fabrication Details
| for Mast Arm Poles
Full-Penetration Mast Arm Radial Orientation Bt | e
Gr‘oove We ld Detall a f PRepARED BY:  P.L. Alexander | REVIENED BY: A.i..esnosito
. REVISIONS INIT. | DATE
T
516 IWENTORY MO.
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Adjustable Clamp Type Bolted Welded Ring Stiffened Mast Arm Connection

Mast Arm Connection

R-2824

Top Ring Plate

. 7
Plate (TYP) Piate (1) Side Gusset Plate (TYP) |
. ¢ 7
i fﬂ S~ 115"

2" Diameter
Pipe for Wiring

6"”"X 8" Hand hole

w/ cover
=

Bottom Ring Plate

‘K\\\~80ttom Ring Plate ]
Bottom View

Ring Plate

Mast Arm Att.
Plate Thickness

Design Connection plate

thickness as required Plan View

Side Gusset Plate
Flange Plate

Elevation View je
Thickness

Side

See Note 1 Side Elevation View

| Backing Ring

o Top Ring Plate
., 5 <— Plate Width-—
* 2" Diameter Pipe Bolt Sp.
@ for Wire entrance il - ™ /////-See Note 1
to pole T O O
O // L /PQE:;\\V// Backing Ring <
/ Direct Tension = 38" Max.
(/
\\ Indicator+hardened -g 5%; -0 0!\/ O | Mast Arm Wall
. ] flat washer (TYP) Ty — | G-
Direct Tension @;D ® T
Indicator + hardened | “.;; mice O
flat washer (TYP) o Full-Penetration o
£1 £1 Vi roove Weld Detail 11{ L0 Q$Wmhﬂﬂe
Ff‘Oﬂt evation i1ew (See Section B-B) Diameter = Bolt + 14"
2 (TYP)

Section View A-A

Mast Arm Attachment Plate

Front Elevation View Back Elevation View

(4) - Size "E" Hex
Head Bolts with (1)
Hex Nuts & Washers
Notes:

Fabrication Details — Mast Arm Poles

. . T = Arm Wall Thickness —™]
Hole in pole field

; drilled for 24" X 11%"
| Self Tapping Bolt
i

/QA%»

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. Designer is responsible for providing appropriate drainage points.

Backing Ring

Full Pen.
34" Max.

Weld

45°

4

R=.44"+T

<. Mast Arm

4 Attachment Plate

SEAL

Fabrication Details For S,
Mast Arm Connection To Pole X9 “

Hi (TYP)

(TYP)>——b>

wikpeoD | es~uni txworkgroups¥2004 metal pole standards*2004 nS.dgn

01~SEP-2005 14:11
polexander

Plan View

Full-Penetration Groove Weld Detail

Section B-B

PLAN DATE:

May 2005

REVIEWED BY:

C.F. Andrews

preparep BY: P,L. Alexander

neviewed 8Y: AL M. Esposito

REVISIONS

INIT. DATE

SIG. INVENTORY NO.




Reinforcing Steel Bars Typical Foundation Anchor Bolt Details
(Reinforcing Cage Not Shown for Clarity)

PROJECT REFERENCE NO.

R-2824

¢ Foundation

C Bars V1 Bars

we¥peoptes—-unt taworkgroups*2004 metal pole standards*2004 mi.dgn

01-SEP=2005 17:48
palexaonder:

4 . Heavy Hex Nut |
C Bars , Seoo with Flat Washer ¢ Foundation
, V2 Bars T > t: |
o \ , : l% 2E Top and Bottom (Typ) Pole Base Plate
O)r—i":: c——v-”-v-—“-v&-u -1
¢ Foundation 5"3§I o ' _T ' Anchor Bolt & s
=== ~— ot Projection ! h .
TR Bars! , ‘ m in i m llt 1" Chamfer (Typ)
g2 9" ¢/C Max 1t Nut Height '
Ea. Face (Typ l‘.*ll 18 u&u , 4 w
Wing Wall 5 | Wing Wall | ;»j R "“g 2"- 5" Foundation Projection '
- D > Cength Length Typical Z S 1z Above Ground Level c ~
Section A-A 2 Section A-A ground Slope g\ £ f%
| o $3% ,
k {{ ~ = WA T O
T ‘;’ Elf:: & o=
) e e = oum = - —— e A e mmem———————

W......MT ::T  WVZ/SZZS I B Z\\Z\\ \ o
-:-n-:----:----:---':-“:- :? n:n-:---o:----:---n:-c:-. H BARS ﬁ
veor 1y T O 7)) [P S N [ | Anchor Bolts (Typ) |

2lo®™ .:.-:..-.:---.:..-:-.:;\ { ! P v ks | C
Rt EL SR ST R D W I Sbahe et Sl b miat-Sel-dafet-alabit ekl ehealed iy it S B S

ga% {; ? ' ; ? \~V1 Bars SN T A - S L AL _T @ "3

- © - TTTYTTY TV o fo o TPV iy 0 1l ofp® el Heavy Hex Nut :

2 PP B T N =| S| & Rt by it EEELE-EEE LA S Tl it it N < - with Flat Washer - o

1 ol®® | Adedeeednded N Bars AR R [ S S e S N LR E B P 5| Top and Bottom (Typ)

£ (I ' ) ' 3 al & r & & ad o ‘”‘“' cnelbmadodeb doo s - 2

B -SR-S '+§, N S .;-3_--3‘:...2:--:2-12- Hal k- I ] _—Anchor Bolt Lock Plate l'l-

< L. s i L = 7§ 8 L 8 8 £ & s ' 1 @ 8 ' ' ] >

o _Y S-S S-S s S 2 T N - S-S SO O N AN S Y (Same as Base Plate Template)

o P 2o 8 it S i O 1 |

& r::::::w s S| = A .

o " "2‘“:‘"";""": mmr-as ol = 3 r 2......S......E.--.E--:f:.?::.::;:::?::.?:.?:-..S--..E...}....; —1 5

g EEA i r A 8 S A I A N E R - |- 7,

3 Blo | deededeied I B S o el I =]
oo I I P & )

&l » — A A 1#4 V2 Barsl P AN @ ] )

e clo | IR S g 9”Fc.lc -i..;.,....;---.‘;..-.;..;f\\_ V2 Bars §'i§> Typlcal Foundation c
m ::- : : : : : : a. race : :/c : . A: 1 V1 Bars - s - I
olg | ii i i i (Typ) == — °lo Conduit Details | ()]

S SUESCRRC R R E Notes
A R CBars— | + 5 3+ b b O
| I N\\.: £ v 2 oy | | 1. The number of C-bars is based on
\ A TR NS SR Jp I8 v PR R S J ¢ Foundation foundation depth. For standard
, foundations, see sheet M 8.
& | & . g:rcu:l:r tﬁ reénfo;céng ru,\gsan'}ay C
0 n e vertically adjuste +
REINFORCING STEEL TABLE REINFORCING STEEL TABLE FOR | at a depth ggt\:gén 2'. to uantd 3'- o; o
ARD " " HAFT o facilitate e installation o @ m—
FOR STANDARD DRILL PIER SHAFT STAND 42" and 48 DRILL PIER S ¢ %—‘ electrical conduit entering in the walfo
(42" & 48" DIAMETER) WITH TYPE 1 AND TYPE 2 WING WALLS . | —-d-Bl i by cage. Q
Shaft Conc. B Wing Wall s?glfltpé?; B Reinforcing Steel ‘ ‘f"‘:‘, “'j *k" f'f‘ of " ple éeggth gf V;] bgrs 1: bgseg on D
r o . r . S il - - AN HE - - oundation dept or stangar
:,),ﬂ | (Z;)k;r::) Name| No- | 52 | Type | Length Type (in]  IName| No- | Size | Type | Length ' oAl L sNNE foundations, see sheet M 8. (-
Vi| 9 | #8 |STR.| %% | | Vi1 9 | #8 |STR.| % | | \\—»i' 4. The quantities for steel and .
42" |.356 x L - ‘ V2 | 12 | #4 |STR.] 2'-6" HEI I R " concrete shown in the Wing Wall (7]
" ¢ | % | #4 |CIR.l0'-9"] TYPE 1| 42" : I L IO | R | | 4-2" N 11i oncrete shown in the Wing Wa v
H 8 | #4 ISTR.! 6'-0" i i h Nonmetallic Details Chart reflect the amount
vil 12 | #8 ISTR.| sk T S § 1 1 N | NP | I § Conduit (Stub and of material for 1 pair of wing :
48" |.465 x L A C | % | #4 |CIR.{10 -9 o ' ' ' cap unused conduit walls (2 wing walls per drilled
C | % | #4 |CIR.[12'-6"] vi| 9 | #8 [STR.| ** U TIN T for future use) pier shaft.) o
% Soe Note No. 1 woe 2| apr | V2|16 | #4 [STR.[26" O
%% See Note No. 3 H | 12 | #4 |STR.] 9'-0" P : Vo !
| ¢ | % | #a [cIR.]10"-9" N b ahRl MRl o |
Vi | 12 | #8 |STR.] %% ' ' : :
« | V2] 16 | #4 [STR.[ 4'-6" -+~ I - 3O
TPE 21 48" "y 12| #4 [sTR]9-6" . —
¢ | % | #4 [CIR.[12'-6" I SR U O |
% See Note No.1 E E ; E E E
%% See Note No. 3 ST SRR PRIy JUPRNE O 3
WING WALL DETAILS | 2-1" Nonmetallic ot c ion Detail
Wing, Wall | Wing Wall | Wing Weill | Wing Wail| Concrete Conduits for ~ . Construction Details
Do | length | Width Depth | Volume Electrical Service _ ; ‘ Foundations
ype (Ft) {Ft.) {Ft} | {Cu. Yds) and Grounding ' :
TYPE 1 17-6" 170" 30" | p Electrode Conductor ; |
Tl T T Coomet PLAN DATE: May 2005  freviewosv: P.L. ALEXANDER
Typlcal "C" Bars IYPE2] 3-0 10 .50 | 1.2 22 N. McDowell 5v, Raleigh, NC_ Z1663] PREPARED BY: 0, F, ANDREWS [reviewsosv: A.M. ESPOSITO N
See Note No. 4 ‘ provrr T ORI |
1 2,200
SIG. INVENTORY 10.
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o | | | -
E% CONVENTIONAL 4-SIDED LOOP =17
— | >
< | =
= " c2> SAW CUT OPTIONS LOOP WINDING METHOD <'§§- ]
>Po$ START ZET S
2o OPTION 1 OPTION 2 4O

T SAW SLOT DEPTH CHART (POOR PAVEMENT) FINISH |, S8 >

E"-,Ogo—)il 45° | 00P WIRE TAIL 02%:::

TRSPm pepTH | NO. OF WIRE TURNS 197.18" ol e SECTION TO LT

- +hn30 (IN) 5 T304 l5 |6 ) ] JUNCTION BOX < o

R = e ) Tl 10 G ~§ ™ ™ < L1}
a bsgﬂ CONCRETE |2.0[2.0}2.5/2.53.0 ) \\@Tw CDEcuSg.&J
-

" EF> ASPHALT |2.0|2.5/3.0/3.0/3.0 A A A A S~
> 4 4 4 % —114" CORE DRILL ">
< oy —

B | \ / INTERSECTIONS WHEN INSTALLING 2 OR S o
2 [ el = 54" MIN N V4 1 MORE LOOPS IN =
| (TYP) > 4 Y ADJACENT LANES,
s S WIND LOOPS IN
DEPTH % B T ALTERNATE DIRECTIONS
SECTION A - A CHISEL EDGES SMOOTH
= 2
O m | o O
S §| LOOP WIRE TWISTING METHOD | QUADRUPOLE LOOP S O
= SAW CUT OPTIONS LOOP WINDING METHOD
O
: % INCORRECT WAY TO TWIST WIRE OPTION 1 OPTION 2 S -
m (POOR PAVEMENT) | ; Q
o W 45° | FINISH | ™
m LOOP WIRE TAIL starT | I
E e T s = 5o
AN Pany Pann L m
~ - CORRECT WAY TO TWIST WIRE RN RN T $—o—¢ — =
4 ¥ s o
-1 A A A A A Lu
> A
H = 4 4 ¢ ¢ t = w
QO —
S = r >
o) NOTES 114" CORE DRILL \ D -
- - / ALL SAW CUT / = ls
© O/ 1. OVERLAP SAW CUTS AT CORNERS AND INTERSECTION N N INTERSECTIONS S 3
© 1| ~ POINTS TO ENSURE UNIFORM SAW SLOT DEPTH. 4 N > o
U |5 MAINTAIN 12" SPACING BETWEEN LOOP WIRE s =
n TAIL SECTIONS. I‘*A?TY“SN -
3. WIRE LOOPS CONNECTED TO THE SAME DETECTOR + — e
CHANNEL IN SERIES. DEPTH é e 2
4. LOCATE LOOPS IN CENTER OF LANES UNLESS B NN - AP - S
OTHERWISE SHOWN ON PLANS OR APPROVED T T CHISEL EDGES SMOOTH
BY ENGINEER. 3. R S
| SECTION A - A
HEET 1 _OF 3 " " | SHEET 1 OF 3
N DEPTH IS 2.5" FOR CONCRETE AND 3.0" FOR ASPHALT
| 1725D01 _ 1725001

See Plate for Title

SEAL

SEAL

7, ,:g 7‘.5/:'[“'{ ] Q.Q,\\\\\\

2, 2 BT,
750 N. Greenfield Parkway %%;/ 2&;: 9/5’ A}’]

Garner, NC 27529 SIGNATURE DATE
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E_’,% STEP 1. STRIP LOOP WIRE AND LEAD-IN CABLE STEP 3. INSULATE EACH SOLDER JOINT SEPARATELY ;:Q
- <
-3 ;Esi - = " 1a ‘:l: ;fi; g;?g »
>RoS 2" 12 LOOP WIRE Zx 5O
oMy SHIELD | = L 19—
m=z_ 3 N\ LEAD-IN CABLE CoGT
Savey Sy ] = -
QoTo X =T~ DRAIN WIR . L gt
EQzgm SIRE=="T5—panin wrie =335
=809 T s el ] .
ZE3 SHRINK TUBE wgcusg..(.:
O ® 7\ oCPw
CEFS | = .oF
3""' o1l = -
TP ’ STEP 2. CONNECT AND SOLDER =
= K ol O
}
P TWIST BARE CONDUCTORS
TOGETHER AND SOLDER
» WITH RESIN CORE SOLDER L
U ] cr.
{_: o % - g
O (/s
= B OR 0. %
=
58 m 533
T @ —r CRIMP BARE CONDUCTORS T
O g r TOGETHER WITH AN STEP 4. ENVIRONMENTALLY PROTECT SPLICE 5 =
- - UNINSULATED BUTT S = =
H o CONNECTOR AND SOLDER zZ
- g I , WITH RESIN CORE SOLDER SO w
> @) > < -
(@) m o m
Hm> BOND SHIELD DRAIN WIRE AT SPLICE SECTIONS (DO NOT GROUND) N y w ©
i, = B S s s - ==
~ O T e 02020 220 2 20 20 2 2020 2 20 2020 2020202020 20 2020 202 20 20 20 %02
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M o = LOOP WIRE AND LEAD-IN CABLE CONNECTION DETAILS LOOP WIRE r:.lr:) ;.>-| L
ZZ5 SINGLE CONNECTION SERIES CONNECTION TAIL SECTIONS H =
O LEAD-IN CABLE S g T
— @ O =z
Ll
8 % o . SILICONE IMPREGNATED SHRINK TUBING % %’
i
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|
= n
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See Plate for Title
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