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PROJECT REFERENCE NO.

SHEET NO.
U-4410DB SIG.2
PHASING DIAGRAM
TABLE OF OPERATION 2070L LOOP & DETECTOR INSTALLATION
PHASE INDUCTIVE LOOPS DETECTOR PROGRAMMING
SIGNAL |0 | @ F DISTANCE | 2 olZ % S o 3-Phase
- d phard =4
FACE 1120 k Loop SEE | ens | FROM 1S | 218w | J I STRECH| DELAY | S Fully Actuated
+1+18 (FT) STOPBAR | = ZIEIE| S| IME | TIME | =
6|6 |3 g S\E|5|k g (Isolated)
H (FT) S5|a
27,22 R{GIR]Y 1 |Y|Y 15 |Y
1A 6X40 | 242] o X
23 RIGIRAY 6 |Y|Y]|Y 3 |y
61 GlglIrlyY 1B 6 X 40 | 2-4-2 o x| 1 |Y]Y B Y
62 clolrly 2A 6X6 | 6 420 | x| 2 |v]|Y |y NOTES
2B 6 X6 6 420 |x]| 2 {Y|Y Y —
8, 82 IR 1. Refer to "Roadway Standard Drawings NCDOT” dated July 2006 and
83 e | R | | R 6A 6X6 5 420 1X] 6 |YY M "Standard Specifications for Roads and Structures” dated July 2006.
‘ 68 6X6 5 420 [X) 6 |Y|Y Y 2. Do not program signal for late night flashing operation unless otherwise
8A 6 X 40 | 2-4-2 0 X{ 8 |Y|Y Y directed by the Engineer.
8B 6 X 40 | 2-4-2 0 X} 8 jY|Y Y} Omit phase 1 during phase 2 on.

4. Program controller to clear from phase 2+6 to phase 1+6 by progressing
through phase 8 (see Electrical Details).

SIGNAL FACE I.D.

€::3 Denotes L.E.D. ‘ 6. Locate new cabinet so as not to obstruct sight distance of vehicles
. : turning right on red.

Set all detector units to presence mode.

PHASING DIAGRAM DETECTION LEGEND
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-9 DETECTED MOVEMENT ‘
<——  UNDETECTED MOVEMENT (OVERLAP) & @] E )
<« ——  UNSIGNALIZED MOVEMENT @ 12" = @ (g _ % 1
<-——>  PEDESTRIAN MOVEMENT A ) |6
12" 12"
g BER © Bt e
8l, 82 6l 21, 22 23 83
62 MP #6
Y- STA 503+84+/
‘ MP #5 67.2' LT
| -Y- STA 502+ 47 +/-
_— , 70.5' LT
MM‘MMM MM——MMM
e — : +3% GRADE - e
——=—==—————_NC 55 55 mph__ %38 s GRADE e B p—
"" — _ﬁ_~—-.-"~.~—-""“"“':::::::::::::::::::::::::::::::j—-—-————u—u-~___ __._"_._m-—-—--—~—»-j:::::::::::::::::::::::::::::"'”'—""~—'“—‘::T' et’ - —
.'"_"—uun.-_._.-_-.. — — — — T T T T o . —— e i ‘_'-“- _..--t——"""‘.’
A R “‘n__________ ——“*L - m———— —— — o : ) . _ _ - - - ’,’—"
T ———————nrrnl Tt O, . | - “” “‘”
T S N S S S S S S — -t T T e e e e e e .. ‘ ¥ — N 2 s o s o
— @ - - - - - ~ - j .—-_—.-_'""'“"""‘——-—-a——......,____.—————-—— \\ “_’i ““““““““ —"ﬂﬂﬂp——“—“~” — comm—
| — I e i m—— ST T - T
— - N - - - - - - - e
e ‘\\ e e e e LT T ..»-«4:5
]-.- ﬁ\'%- ) —t ) /’::: ~~~~~~~~~~~~~~~~~~~~~~ m’t‘f‘l"ﬁm * ﬁCLM/M
\\\ !\ 1\ W —— e T T T T T T T —— T |
N Yz 55 mph I35 GR -~ g
N7 s GRADE 4 — LEGEND
NN — PROPOSED EXISTING
‘\ \\ \§ \ \ O—>»- Traffic S_ignal Head o
~_ \ W \\\\ | MP #7 O—> Modified Signal Head N/A
\ \\ \\ Y- STA 504+00+/ — Sign —
N N\ NAR Pedestrian Signal Head
\\ \\ \\ With Push Button & Sign
~ Oo—> Signal Pole with Guy o—)
A A ™~
2070L TIMING CHART \ /\\ \\\ J, Signal Pole with Sidewalk Guy o <
PHASE S N C——>  Inductive Loop Detector ~ CZZZIIT)
FEATURE L 2 6 8 ST~ S~ \\\ - <] Controller & Cabinet ox7
Min Green 1* 7 14 14 \\\\\\ ~_ O Junction Box n
Extension 1 * 2.0 6.0 6.0 2.0 ~_ S 2-in Underground Conduit ——————
Max Green 1 * 35 85 85 35 N/A Right of oy  ————-
Yellow Clearance 3.0 5.5 4.9 3.0 —_> Directional Arrow >
Red Clearance 2.8 1.8 1.0 3.3 ' | ‘ - Pavement Marking Arrow -
Walk 1+ - - - - | D= Metal Pole with Mastarm [F=——
ool ] - - N » MP#3 — D) Directional Drill N/A
i
i U-Turn YIELD TO RIGHT )
Seconds Per Act * ~ 1.5 1.5 -
e Tor Acueflon TURN” Sign (R10-16)
Max Variable Initial * - 46 46 - elr 55’ 49/
Time Before Reduction * - 15 15 - er’
Time To Reduce * - 30 30 - ] 62 .
r—— - ; . - 6l & New Installation |
Recall Mode - MIN RECALL | MIN RECALL -
ehicle Call Memory =~ YELLOW YELLOW - 22 e00®
Dual Entry - - - - 23 1 ) , at ] 3 '
P——— - = e - L4 6l' 62 Hopson Road Extension SEAL ©
* These values may be field adjusted. Do not adjust Min Green and Extension fimes for Division 5 Durham County RIP » Re?
phases 2 and 6 lower than what is shown. Min Green for all other phases should not : MP#7 | PLAN DATE: January 2007 |REVIEWED BY: T Hepl er ‘éog@m&%&g
be lower than 4 seconds. ‘ ‘ ENGINEERING 1 222 x menowet st Rateigh, NG _27603] PrepaseD br: K Bisby REVIEWED BY:
' y N SCALE REVISIONS INIT.  DATE :
PO BOX 30128 TELE 919.788.0224 0 50 """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" / Jlggﬁ 7
RALEIGH, NC 27622 FAX 919.788.0232 B B Rt R bt bl e SIGNATORE DATE
\A J 1"=50' e eeeeennnnnnnnTTTITiniIiIIITIITITTT T SIG. INVENTORY NO.  05-2261




. - | _ : . ‘ | PROJECT REFERENCE NO. SHEET NO.
NOTES - | | U-4410DB | s16. 3

1. To prevent “flash-conflict” problems, insert red flash

EDI MODEL 2010ECL CONFLICT MONITOR

WD ENABLE | PROGRAMMING DETAIL | program blocks for all unused vehicle load switches in
T § ) the output file. The installer shall verify that signal ~
SW2 | ~ (remove jumpers and set switches as shown) OPTIONS ~ heads flash in accordance with the Signal Plans. FIELD CONNECTION HOOK-UP CHART
l% . 2. Ensure that Red Enable is active at all times during swrli?:?lnuo st |s2|s2p| s3| s4 's4P s5 | s6 | sep| s7 S8 sep| s9 | s1o | su | s12 | s13 | s14
oFF “ ON RE 2010 ¢ normal operation. To prevent Red Failures on unused .
REMOVE DIODE JUMPERS I-6, -9 , 2-6, 6-9 AND 8-9. _ WD 1.0 SEC ' monitor channels, tie unused red monitor inputs 3:4.5, : PHASE 1] 2 PED 31 4 PgD 5 | 6 PgD 7 8 PED loLA ™ oLB |spare| oLc | oLD |spare
. ' B 1 -GY ENABLE 7+10+11,12,13,14,15 & 16 to load switch AC+ per the ‘ ' - '
o SW3 | t;gtAﬁ;; cabinet manufacturer’s instructions. - Sl 2‘222 N | nu | no | wu | oo fenez] nu | nu fene2| 23 | nu |83 | nu | v | nu | v |
' o T3 1% 2o 05 18 73 12 ‘ |
Qi ©ofd I Q01 S =03 9 YEL TIME-2 3. Program phases 2 and 6, on the controller unit, for
f .-&% .‘.% & :é .L% g lé o Te %o Lo .‘..o iy i P YEL TIME-3 S'I'gg'l' UppIn Green. ‘ RED * 128 v 134
h8 oER OFR SE QR o o O ‘i‘%?%’.‘%? ‘f’%?é‘?’é | |
A 9“%:% :é&‘%:%w&%;%:% N® O @ NO N® O | i 4. Enable Simultaneous Gap-Out, on the controller unit, for YELLOW 129 135
% g Oy ofs 0f N o ‘o YELLOW DISABLE g all phases. | ~
RNggNngsnAddddd T . wear | |1a0 s
33 % g% $§ g ;% ;% % $§ gé o,% ?é ,‘% ?% h..é 0100020 X SSM 5. Program phases 2 and 6., on the controller unit, for e 197 Al21
Q 2000 00 <0 <0 <0 <0 <0 <0 <0 <0 <00 <00 .., 3 Variable Initial and Gap Reduction. | -
E 9 i - < o YELLOW
EEEE R T - BEE IR
0 58 28 28 18 28 58 b@ 58 8 58 56 @ b0 bé & 010060 EQUIPMENT INFORMATION :
iRgEsnsddddddad oo ~ A
26 29 26 26 26 26 6 6 L6 L6 16 d 0 & ® o00OOBO CONTROLLER:«e¢cesseeees . CONTRACTOR SUPPLIED 2070L
\ %%%m %%%%%%%%%%f - CABINET +vevevececeees..CONTRACTOR SUPPLIED 332 4
é i ] ] . ] § ] i ] § LY ] [ § to
~ c® 0c® 0 0 00 70 00 00 .°° ©® ©® 0@ » o ggg}'zéﬁk_EMDUNTgiggOLlTE OASIS . NU = Not Used
/|:’ 'COMPONENT SIDE OUTPUT FILE PDSITIDNS‘IB (12-STD., 6—AUX) % Denotes install load resistor. See load resistor
| | LOAD SWITCHES U "‘S $2.S6 sé <g instal lation detail this sheet.
REMOVE JUMPERS AS SHOWN m - ggngzﬁcaosmon | | PHASE}S USES SED..... '11é 6’8 *oRe | % % Re-wire load switch S9 to flash concurrent with
. , e ® @ 8 2 0 0 0 0 ¢ 0 0 @ L4  J 9 hequa1 Ond820
NOTES: | OVERLAPSocnoooonooooooooOLA =1+8
1. Card is provided with all diode jumpers in place. Removal
of any jumper allows its channels to run concurrently. :
2. Make sure jumpers seli-sel5 are present on the monitor board. OVERLAP PROGRAMMING DETAIL
| (program controller as shown below) BACK-UP PROTECTION PROGRAMMING DETAIL

(program controller as shown below)

From Main Menu press ‘8’ (Overlaps), then
‘4’ (Vehicle Overlap Settings). o,
1. From Main Menu press ‘2’ (Phase Control), then ‘1’ (Phase

INPUT FILE POSITION LAYOUT PAGE 1: VEHICLE OVERLAP ‘A’ SETTINGS Control Functions). Scroll to the bottom of the menu and
: (front view) | _ | | PHASE ¢ 112345678910111213141516 enable Dynamic/Backup Control Function 1.
- VEH OVL PARENTS: !X X | ' | , , i
) > 3 4 5 5 7 8 9 10 1 12 13 VEH OVL NOT VEH:! | 2. From Phase Control Functions Menu press "2° (Dynamic/Backup
| 14 ) VEH OVL NOT PED: | Control Functions).
- ' | VEH OVL GRN EXT: | |
! g g2 | g1 | g1 g £ £ £ § § g § § FS STARTUP COLOR: _ RED _ YELLOW _ GREEN - ,
FILE Tl2af(ta B [ T | T T QT T LT T T T el FLASH COLORS: . - RED - YELLOW _ GREEN . DYNAMIC/BACKUP CONTROL FUNCTION #01
3G £ 2 | g6 E E E 3 E E E E E [Cor SELECT VEHICLE OVERLAP OPTIONS:  (Y/N) OVERLAPS: | ABCDEFGH I JKLMNOP
L |8 NOT | ¥ I B B B B M M FLASH YELLOW IN CONTROLLER FLASHZ...N | IF OVERLAPS ARE ACTIVE | |
I oB | 14 {UYSER| T 1 J J 7 ¥ 7 7 7 pc. | GREEN EXTENSION (0-255 SEC)eeeessssesO | . OR PHASES: ! 12345678910111213141516
_ _ ISCLATOR | | ;ELD.ngECLEAR (O=PARENT,3-25.5 SEC)..0.0 | IF PHASES ARE ON| X -
LEAR (O=PARENT,0.1-25.5 SEC)...0.0 OMIT PHASES X
s S S s S
U § g6 § : g g8 g E L C L § g g OUTPUT AS PHASE # (O=NONE,» 1-16)....0 CALL PHASES ! X
FILE T | 6A T T T 8A T T T T T T T T ' | - » -
"J" W[oe| B | B | B [ge| B | B | B | B |B|R|E|E OVERLAP PROGRAMMING COMPLETE | | BACKUP PROTECTION PROGRAMMING COMPLETE
L e . B P P -
| P lee | $ 18| P les| F 18P F ST T3
EX.: 14, 24, ETC. = LOOP NO.'S FS = FLASH_SENSE INPUT FILE CONNECTION & PROGRAMMING CHART
ST = STOP TIME
LOOP | INPUT |PIN| \oaNPUT | DETECTOR | NEMA FULL loTRETCH|DELAY| -
LOOP NO.| TERMINAL [FILE POS.|NO. | ASSTCNMENT | ™ g, ™" | pHagE | CALL EXTEND TIME ™ Tive™ | TIME |
2h TB2-5,6 120 | 39 1 2 2 Y | Y
' 28| 182-7,8 2L | 43 5 12 2 Y | Y THIS ELECTRICAL DETAIL IS FOR
LOAD RESISTOR 1A 782-9,10 I3U | 63 25 32 1 Y Y 15 . 'THE SIGNAL DESIGN: @5-2261
INSTALLATION DETAIL TB2-1L,12 | 3L }76) 38 42 6 | Y | Y LY 3 DESIGNED: January 2007
1B TB4-1,2 14U 47 9 22 i Y Y 15 SEALED: 05-22-07
- PHASE 1 RED FIELD 6A | TB3-5,6 J2u | 40 2 6 6 Y Y :
ACCEPTABLE VALUES TERMINAL (125) 6B 183-7,8 J2L__ | 44 6 16 6 Y Y REVISED:
[VALUE (ohms) | WATTAGE | | 8A TB5-9.10 | Jeu l42| 4 8 8 Y Y
1.OK - 19K 125W (mn)]< | 8B TBS-1,12 | J6L | 46 8 8 | 8 [ Y Y
l2BK - 30K 110W (man) | 'ADD JUMPERS FROM TB2-9 TO TB2-11. AND FROM TB2-10 TO TB2-12. .
' | New Installation
AC- : ELECTRICAL AND PROGRAMMING SEAL
INPUT FILE POSITION LEGEND: J2L DETAILS FOR: - NC 55
8, SARo.
NOTE: The purpose of this resistor is to | | | g&% % | Prepever Jor at &@‘Ess""t,f
load the channel red monitor Input , : 3
In order for the Signal Sequence LOWER _ % HOpSOn Road EXtenSlon_ g 031464
Monitor to use the full signal ’ : Division 6 Durham County RTP a"o,
sgquence monitoring copab;l ity gn ' ‘ c _ PLAN DATE: May 2007 REVIEWED Bv: N, M. Rodevick o o SHGINEER
channels that do not use the re » PREPARED BY: T.R. Terrell REVIEWED BY: H.L. Winstead ;‘/

display 1n the field. | HNTB NORTH CAROLINA, P.C. Vs L
, - 343 E. Six Forks Road, Suite 200 , -
‘ _ Raleigh, North Carolina 27609 ¥ 122 N. McDowell St, Raleigh, NC 27603
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PROJECT REFERENCE NO. | SHEET NO.
SPEGIAL NOTE METAL POLE No. 5 and 6 T
Design Loading for METAL POLE NO. 5 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
67.0 . . .
- , >t shop drawings for approval. Verify MAST ARM LOADING SCHEDULE
’ ’ : 1o : ’ ' elevation data below which was obtained LOADING |
1 ‘, 12 i 12 e 43.0 ! a . YMBOL DESCRIPTION AREA | SIZE |WEIGHT
; , ; g by field measurement or from available >
i : i | project survey data. % SIGNAL HEAD 163 SE 42~9("W 103 LBS
i | ‘ \ - 00 125 SECTION-WITH BACKPLATE AND ASTRO-BRAC | ™™™ ™" e g |
Elevation Data for Mast Arm =
! O O O g Attachment (H1) | . SIGNAL HEAD N A
C O G 6 ; E r:‘ 12”4 SECTION-WITH BACKPLATE AND ASTRO-BRAC| "™ ™"t 4o'07 |
6 6 Cj rl A Elevation Differences for: Pole 5 | Pole 6 —
See Notes A ® ”
[} 4 &5 Baseline reference point at @ 0.0 ft 0.0 ft ° " SIGNAL HEAD 9.3 S.F. 25?( W 60 LBS
¢ Foundation @ ground level . . . . ® 12"-3 SECTION-WITH BACKPLATE AND ASTRO-BRAC 5957 |
. - 24.0" W
Elevation difference at SIGN
. . -2.3 ft. | -2.2 ft. 5.0 S.F. X 1 LBS
H2 High point of roadway surface RIGID MOUNTED WITH ASTRO-SIGN-BRAC 30.0” L
See Elevation difference at ‘ ”
Note 8 -3.0 ft. N/A 18.0" W
Edge of travelway or face of curb STREET NAME SIGN 12.0 SF X 27 LBS
. Hi= 16.3' RIGID MOUNTED WITH ASTRO-SIGN-BRAC 19607 L
Maximum 25.6 ft. : See
/ Note 7
Roadway Clearance
Design Height 17 ft .
Minimum 16.5 ft. | 6 . . NOTES
90 ' Design Reference Material A
Terminal 1. Design the traffic signal structure and foundation in accordance with:
' Compartment e The 4th Edition 2001 AASHTO "Standard Specifications for Structural Supports for Highwa
| O p y
it @ 180° Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
_ ') e The 2006 NCDOT "Standard Specifications for Roads and Structures”. The latest addenda to
_______ _ 00 \ A / 1800—“ these specifications can be found in the traffic signal project special provisions.
} e The 2006 NCDOT Roadway Standard Drawings.
O e The traffic signal project plans and special provisions.
'L da als Y Y { ® The NCDOT "Metal Pole Standards” located at the following NCDOT website:
$ See Note 7d e — O http://www.ncdot.org/doh/preconstruct/traffic/ITSS/ws/mpoles/poles.htm
— —— \ 5 Design Requirements |
Y Hich Point of Road Surs | See Note 7e ﬁ 4 270 2. Design the traffic signal structure using the loading conditions shown in the elevation
gh Point ot Roadway surtace , T , 1 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 installation.
- . : 3. Design all signal supports using stress ratios that do not exceed 0.9.
Elevat i0n VleW " 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.
5. A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring
stiffened box connection shown as long as the connection meets all of the design requirements.
: ! This is a high strength connection. Use Direct Tension Indicators (ASTM F959) for each bolt.
Design Loading for\ METAL POLE NO. 6 6. Design base plate with 8 ar-.achor bolt holes. Provide 2 inch x 60 J‘:nch anc?,hor 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.
Pole b.Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.
64.0' ¢ ?v ¢.The roadway clearance height for design is as shown in the elevation views.
: | -\ d.The top of the pole base plate is .75 feet above the ground elevation.
, , X , i , i &‘ e.Refer to the Elevation Data chart for elevation differences between the proposed foundation
e 12 e 12 i 39.0 - —¢-Yo ground level and the high point on the roadway.
i ! i : 8. The pole manufacturer will determine the total height (H2) of each pole using the greater of
i [ | | < Mast Arm the following:
| i i 1 A Direction e Mast arm attachment height (H1) plus 2 feet, or
|
_ e H1 plus 1% of the total height of the mast arm attachment assembly plus 1 foot.
A O Q O 9. If pole location adjustments are required, the contractor must gain approval from the
qip B.C. engineer as this may affect the mast arm lengths and arm attachment heights. The
- % % Q §E — contractor may contact the Signals & Geometrics Structural Engineer for assistance at
(919) 733-3915. }
O . See Notes A 10. The contractor is responsible for verifying that the mast arm length shown will allow
A 4 &5 proper positioning of the signal heads over the roadway.
11. The contractor is responsible for providing soil penetration testing data (SPT) to the pole
8 BOLT BASE PLATE DETAIL manufacturer so site specific foundations can be designed.
H2
See Note 6
See
Note 8
| | Hi= 16.4' . |
Maximum 25.6 ft. | | ' See \XQ\
Note 7 o é
Roadway Clearance | » | Ne &
‘Design Height 17 ft , °
Minimum 16.5 ft. : aY)
R\, CI IENGINEER!NG
SV ° .
——g—Y-0 180"~ G — ol
Mast Arm . PO BOX 30128 TELE 919.788.0224
Direction NCDOT Wind Zone 4 (90 mph) RALEIGH, NC 27622  FAX 919.788.0232
! 11 Lo B.C. Plate width NC 55
¢ A & ‘_i‘ & 4" at
Hopson Road Extension
: See Note 7e
Y High Point of Roadway Surface - IDivision 5 Durham County RTP
T ¢ Foundation BASE PLATE TEMPLATE & ANCHOR BOLT PLAN DATE: January 2007 REVIEWED BY: T. Hepler
Base line reference elev. = 0.0: LOCK PLATE DETAIL i PREPARED BY: K. Bj_sby REVIEWED BY:
, » ‘ FOP 8 BOlt Base Plate SCALE REVISIONS INIT. DATE
: : 0 NTA % @i It
Elevatlon Vlew w --------------------------------------------------------------------------------- SfGN' TUR?—/A %7
' N/A R WA RN SIG. INVENTORY No. (5-2261

5/21/2007
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PROJECT REFERENCE NO. SHEET NO.

ET 7
SPECIAL NOTE METAL POLE No vatto | sigs

The contractor is responsible for verifying

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

from the roadway before submitting final MAST ARM LOADING SCHEDULE

shop drawings for approval. Verify
elevation data below which was obtained LOADING DESCRIPTION AREA | sizE | WEIGHT
by field measurement or from available SYMBOL
pr‘Oj ect survey data. SIGNAL HEAD 42.0" W
H - (Y| [12°-5 SECTION-WITH BACKPLATE AND ASTRO-BRAC |63 3F-| o K.

Elevation Data for Mast Arm
Attachment (H1)

Elevation Differences for: Pole 7

103 LBS

I\
Zl

N
(X

SIGNAL HEAD 25.5" W

12”4 SECTION-WITH BACKPLATE AND ASTRO-BRAC | - >F-| (&, | 74 185

\
A

g
@

3
|

255" W
) SIGNAL HEAD 93 sF| X |60 LBS
12”3 SECTION-WITH BACKPLATE AND ASTRO-BRAC 5057 |

Elevation difference at SIGN 240" W
. . 5.8 ft. 50 S.F. X 1 LBS
High point of roadway surface RIGID MOUNTED WITH ASTRO-SIGN-BRAC 30.0" L

Elevation difference at 4.7 ft 18.0" W
Edge of travelway or face of curb . ) ——— STREET NAME SIGN 12.0 S.F. X 27 LBS
; RIGID MOUNTED WITH ASTRO-SIGN-BRAC 96.0" L

7\
(X

Baseline reference point at

¢ Foundation @ ground level 0.0 Tt.

7
@

Design Loading for METAL POLE NO. 7

Pole
62.0’ t

| NOTES

90 Design Reference Material

Terminal 1. Design the traffic signal structure and foundation in accordance with:
i O Compartment e The 4th Edition 2001 AASHTO "Standard Specifications for Structural Supports for Highway
| @ 180° Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
®) e The 2006 NCDOT "Standard Specifications for Roads and Structures”. The latest addenda to
1800"“ these specifications can be found in the traffic signal project special provisions.
e The 2006 NCDOT Roadway Standard Drawings. '
g O e The traffic signal project plans and special provisions.
e The NCDOT "Metal Pole Standards” located at the following NCDOT website:
See Notes / ' , ; i O http://www.ncdot.org/doh/preconstruct/traffic/ITSS/ws/mpoles/poles.htm

A : 4 &5 o Design Requirements

270 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
H2 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
See installation.

Note 8 Design all signal supports using stress ratios that do not exceed 0.9.

POLE RAD IAL 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.

5. A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring
stiffened box connection shown as long as the connection meets all of the design requirements.
This is a high strength connection. Use Direct Tension Indicators (ASTM F959) for each bolt.

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.

.Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.

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

.The top of the pole base plate is .75 feet above the ground elevation.

.Refer to the Elevation Data chart for elevation differences between the proposed foundation

ground level and the high point on the roadway.

% Q- 0 : 8. The pole manufacturer will determine the total height (H2) of each pole using the greater of

Y Y < Mast Arm the following:

Direction e Mast arm attachment height (H1) plus 2 feet, or
e Hi plus 1% of the total height of the mast arm attachment assembly plus 1 foot.

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 Signals & Geometrics Structural Engineer for assistance at
(919) 733-3915.

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
8 BOLT BASE PLATE DETAIL manufacturer so site specific foundations can be designed.
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12/ i 37.0/
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Hi= 24.4'
Maximum 25.6 ft. \ See

Note 7

Roadway Clearance |
Design Height 17 ft '
Minimum 16.5 ft.

OQAOUT

,} See Note

See Note 7e ‘?
High Point of Roadway Surface T

¢ Foundation

Base line reference elev. = 0.0’

Elevation View

See Note 6
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. SCALE REVISIONS INIT. DATE
For 8 Bolt Base Plate 0 77 S S —————— %/A s

essssmsm—e 000 | e T SIGNATURE DATE
NJA e SRR IR B SIG. INVENTORY N0. (5-9261

5/21/2007



PROJECT REFERENCE NO. | SHEET No. |
U-4410DB $1G.6

6555839434348 9SDONSSSS$S35888989%$

$$PE$$SYSTIMESSSSS
$$$SUSERNAMESS$$

PHASING DIAGRAM TABLE OF OPERATION 2070L LOOP & DETECTOR INSTALLATION
PHASE INDUCTIVE LOOPS DETECTOR PROGRAMMING
S
, <z 2 Phase
SIGNAL F DISTANCE | & z|2|8 a
rce |2[4]: oor |3 | e | 108 | e[ 8 5|5 e s 9 Fully Actuated
&858 " o El |35 5B |- (Isolated)
21,22,23 GIR]Y 2A 6 X6 4 300 Y| 2 |Y|Y Y
41, 42 RIGIR 28 6 Xé 4 300 Y] 2 |Y]|Y Y
G4+8 61,62,63 |GIRIY 2C 6 X 40 |2-4-2 (i v| 2 |y|YlyY 3 |Y
4A 6X6 4 300 [Y| 4 Y Y
81, 82, 83 RIGIR NOTES
4B |6 X40 |2-42 o |y| 4 |Y|Y Y \ ——
. 1. Refer to "Roadway Standard Drawings NCDOT" dated July 2006 and
PHASING DIAGRAM DETECTION LEGEND ” 4c 6 X 40‘ 242 L Al B RS RE A 2 S A "Standard Specifications for Roads and Structures” dated July 2006.
| Y
-“-—9 DETECTED MOVEMENT SIGNAL FACE I.D 1 4:: SX40) 242 30 : : : : e » 2. 30 not grogram signal for late night flashing operation unless otherwise
, » L » 6 6 X6 4 00 . irected by the Engineer.
<————  UNDETECTED MOVEMENT (OVERLAP) oo
- — — UNSIGNALIZED MOVEMENT @ Denotes L.E.D. J[=] B 6X6 4 300 Y] 6 |Y|Y Y 3. Set all detector units to presence mode.
< — — >  PEDESTRIAN MOVEMENT ’ : ;w 6C 6 X40 |2-4-2 0 Y] 6 JY|Y|Y 3 Y 4, 'tgﬁggggnﬁggggbggeﬁego as not to obstruct sight distance of vehicles
= 8A 6X6 4 300 [Y| 8 Y Y | .
I |
: 8B 6X6| 4 30 |Y| 8 Y Y
@ 12" ”,% 8C 6 X 40 |2-4-2 0 Y| 8 |Y|Y Y
e Il _jexsw zezl o xpe e ' SIGNAL HEAD LOCATION DETAIL
21, 22, 23 8F 6 X 40 | 2-4-2 o |y| 8 [Y|Y 30 |y 70’
6l 2,63 oz
8l, 82, 83 50
l MP#| 38’
ol 8l 82 83 MP#2
MP #2 , 59 47
-Y1- STA 226+90+/ 66 +—lb~63
69.6' LT - 62
MP #1
~Y1- STA 225+ 48+/- ol
67.2' LT ol
22
_ q9— 23 —L )
4 ,
T _ A9 , 67’ T4
- - S 4% _ GRADE | | a3 >3
5 EXT = _ S S . s S i S R 45_mph MP#4 i
e e o e e e = ' ' xS —T ¥ Twe—e . '
R — — — — - 1 : | — — . = . . TTs==T | ] 52 MP*3
T - — -——-::::’:-’::23'-3::“—”:::3: E:_.;@.____ r\i; —~ 0 T - - TF 64
e <1k S L0 —
- - - 7 g —_ - — i -_ —_ N\ ...-.-—""'""'--::.:.-'_"" =~=:-—-:.. = '
— e - = i e —— ]
T ¢ey-- - - e o e = T — e -
i PRy NI e HOPSON RD iy © * * r====- LEGEND
"""" +4% GRADE A 4l I // 'l _— XT | ~ PROPOSED EXISTING
e : B
2 @@@5%\ 4 ‘ | T O—>» Traffic Signal Head o>
I~ //'7”// / T — o> Modified Signal Head N/A
Y1- STA 224+A3;ﬁ | //go A "/'& MP #3 ' ~ ~Sign —
71.7'RT VA 7S -Yl- STA 226+64+/- Pedestrian Signal Head
1 7 e | 75.4'RT | With Push Button & Sign |
- | /" f’é? O—> Signal Pole with Guy o —)
111 - Signal Pole with Sidewalk Guy
2070L TIMIN ! /1] <
070 , G_CHART ' Il ' i W . C_ Inductive Loop Detector C_TTTTD
PHASE /// /] 1 Q <] Control ler & Cabinet ox%
FEATURE 2 4 6 8 / / TR ANTVS N Junction Box |
Min_Green 1 * 12 I 12 7 / /1 § R 2-in Underground Conduit —-—-—-—-— ~
Extension 1 * 6.0 2.0 6.0 2.0 ,5”3 / ! /// /o!O | N/A Right of Way —_—— '
Max Green 1 * 65 60 65 60 ' | D /] ’/f a7 / ™ | —_—> Directional Arrow ——
Yellow Clearance ] 4.2 4.8 4.9 4.3 | 3 ] / ; L - Pavement Marking Armw >
Red Clearance 2.3 1.5 1.6 1.5 /Y | — D — Directional Drill N/A
walk 1+ T - - - | /. //// O==— Metal Pole with Mastarm ==
Don't Walk 1 - - - - / / / © /5
Seconds Per Actuation * 1.5 - 1.5 - / / / / I 6, / ’ / // .
Max Variable Initial * 34 - 34 - /;/ / // //// foa ’ d% /"
Time Before Reduction * 15 15 / ’ o
/1 6A) /
Time To Reduce * 30 30 . / // Il' /'ﬂ‘// \\ - , New Installatlon -
Minimum Gap , 3.0 3.0 N S W . -
Recall Mode MIN RECALL - MIN RECALL - | Hopson Rd Extension
Vehicle Call Memory YELLOW - YELLOW - at
Dual Entry - ON - ON Louis Stephens Drive
Simulta G ON ON ON ON - '
Rt Division 5 Durham County RTP

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

be lower than 4 seconds. SCALE REVISIONS INIT. DATE
| 0 5O | ShatoF
PO BOX 30128 TELE 919.788.0224 I T LR T SIGNATYRE DATE
RALEIGH, NC 27622  FAX 919.788.0232 L J 1" = B b SIG. INVENTORY NO. (5-2262

ENGINEERING
N

PLAN DATE:

March 2007 REVIEWED BY: T Hepler

122 N. McDouwell St., Raleigh, NC 27603} PREPARED BY: K Bis by REVIEWED BY:




PROJECT REFERENCE NO. | SHEET NO.
| | | U-4410DB | s16. 7
EDI MODEL 2010ECL CONFLICT MONITOR
| | | NOTES
WD ENABLE PROGRAMMING DETAIL ‘ | —
SW2 - (remove jumpers and set switches as shown) OPTIONS 1. To prevent “flash-conflict” problems, insert red flash - |
| | LML program blocks for all unused vehicle load switches in
l\& the output file. The installer shall verify that signal | FIELD CONNECTION HOOK-UP CHART
- OFF ~ ON : RF 2010 : heads flash in accordance with the Signal Plans.
| REMOVE DIODE JUMPERS 2-6 AND 4-8. | AT DISABLE | s D ol st | s2 |s2p| s3 | s4 [s4r| o5 | 56 [seP| 57 | 58 |s8P
. sys EL__1—GY ENABLE 2. Ensure that Red Enable is active at all times during | 6
- A normal operation. To prevent Red Failures on unused PHASE 1 2 PED 3| 4 PED 5 6 |pep| 7 8 PED
w% ”é"é"écé’é monitor channels, tie unused red monitor inputs 1:3+5.:7,
o Jor or 300 0r 300 Tt X Tt 00 e T IRA e 9,10+11+12.13,14,15 & 16 to load switch AC+ per the | 1 osiova | 12922 o | o lanez| o | wo 18962) o | o (8482 wu
wé “,% .gé .;% \.,é ~§ %5,_% % "é é o m% é ﬂ% cabinet manufacturer’s instructions. HEAD NO. 23 63 83
g $ § ‘ k4 § 3 § ] ] ] 3 ] ] § - u‘/j . (A
B B B B B B B e = 3. Program phases 2 and 6, on the controller unit, for RED 128 e 241 17
S Eé.‘, ?‘%"?‘% %%?%ﬁé?%’?%"é "Pé ".*é’f’é'%’é ‘.'% | s Start Up In Green.
- 50 %6 78 n0 ~® o mo® 0 m0® o mo »m® m® m® 090010 > YELLOW 129 102 135 108
< i w0, o .
?D ;;% (;é o v".-"é ?% ‘%é ?% % o $§ ?é %6 ':é ‘.°§ “,"% 0100020 8 4, Enable Simultaneous Gap-Out. on the controller unit, for
2 ; :égé:%:%:%;%;%‘ +® <0 <O <0 <0 <6 . .,., :Z;: all phases. GREEN 130 | 183 136 109
- Al i ot Th3 i <d il il ?é-.* ?é?%h%?% 0120040 = | - -
g i = f = : : © i’ b8 06 vé 0 vé 1S 01300 5O < 5. Erogram phases 4 and 8, on the controller unit, for Dual | ARED
5 5%3%:‘:: 2%3% l?%%E%g%z%%zéz%Z% 0140060 ntry- | ~ | YELLOW
-'-3% ?% ?% %% ‘{3% ‘.3% g% g% ;é g% g% ?% = ?é ?% 0180070 6. Program phases 2 and 6., on the controller unit, for
S0 S0 S0 G0 20 S0 r0 r® 0 ~n® 6 0 0 ~0 r~® 0180080 Variable Initial and Gap Reduction. GREEN
i ndnansnanSnd Y
. 76 50 50 56 5O 5O 5O b6 56 56 5O o6 56 5O b . £
| I COMPONENT SIDE | “’
* REMOVE JUMPERS AS SHOWN B = DENOTES POSITION , ~
NOTES: | OF SWITCH ' EQUIPMENT INFORMATION | ~ NU = Not Used
1. Card is provided with all diode jumpers in place. Removal | | CONTROLLER:ccceesseeees« CONTRACTOR SUPPLIED 2070L
of any jumper allows its channels to run concurrently. CABINET.evveeveveeees...CONTRACTOR SUPPLIED 332
2. Make sure jumpers SEL1-SEL5 are present on the monitor board. SOFTWARE: ¢cccoceecsoesses ECONOLITE OASIS
: . | CABINET MOUNT.ceoeeeeeeBASE
OUTPUT FILE POSITIONS...12
LOAD SWITCHES USED.+¢«..S52+54,56,58
PHASES USEDOOO.ooo-000002’406’8
‘ OVERLAPS...............QNONE
INPUT FILE POSITION LAYOUT
(front view) —
1 2 3 4 5 6 7 8 9 10 11 12 13 14 INPUT FILE CONNECTION & PROGRAMMING CHART
s | g2 g2 5 | & | g4 | 4] 8 | 6] 8] 8] 8 5 |Fs . ,
L L L L L L L L L INPUT FULL _
eV % o loc | | Y laalac| B YRLYLRLOY L, LOOP NO.|EroiaL IFiiy Bos.| Ny ASSIGNMENT DETECTOR | NEMA | caLL —_— s STTRIE,}'_:CHIDFI';,‘,‘EY'
nTH E E E ‘ E E E E E E : :
I Ll B[ P2 nor | 8| B|#Af4 BB BB RERE|ST 24| 1B256 | Tou |39| 1 2 2 Y | Y
Tlogluseo| T | T gl S 05 15 LT3 | 5B | % [ome 28| 278 | oL |43 ® 2 | 2 [ Y |V
‘ 2C T82-9,16 | 13U | 63 25 32 2 Y Y Y 3
S 5 s | s 8 8 8 s | s S S S S S 4A TB4-9,18 | 16U | 41 3 4 4 Y
e Y § z " _z . § ‘Z A z N ‘;D. z - § ‘g -‘9 ‘9- ‘?- | '9- 48 | TB4-1L,12 | I6L [ 45 7 14 4 Y | ¥ |
0 Tn . e - - e |l e | e 4 | TBeL2 | LU 1es) 27 | 34 4 Y Ly yro2 19 THIS ELECTRICAL DETAIL IS FOR
J B |#6|nor| B [nor |8 (%8 |wor| B | B | B | B | B | B 0 | TB634 | DL 1785 40 14 s 1S 2 THE SIGNAL DESIGN: §5-2262
LIl T | gg |useD| § |useD| go | g fusED| § | T | T | T | T | & 6a | TB3-56 | Jau |48 2 | &6 6 | Y [V '
Y Y Yy 1 Y LA B Y Y 68 TB3-7,8 | J2L | 44 6 16 6 Y | Y | DESIGNED: March 2087
- - ; _ . 6C TB3-9,10 J3u 64 26 38 6 Y Y Y 3 1 , SEALED: ©5-22-87
EX. : 1A, 2A, ETC. = LOOP NO.’S g? - I;LfggHTgsgSE A TB5-5.6 I50 57 ) 7 8 T REVISED:
88 | 185-9,18 | Jeu | 42 4 8 8 Y '
8C TB5-11,12 | J6L | 46 8 18 8 Y Y
8D TB7-,2 | J7U | 66 28 38 8 Y Y Y 2 5
8E TB7-3,4 | J7L | 79 41 48 8 Y Y Y 2 5
8F TB7-5,6 | JsU | 50 12 28 8 Y Y 30
INPUT FILE POSITION LEGEND: J2L
FILE J l
SLOT 2
LOWER
New Installation

ELECTRICAL AND PROGRAMMING | | " SEAL

Hopson Rd Extension o CARG, s,
Prepared for: a t : i ﬁbs l"lmo,:

DETAILS FOR:

g,
W 'Il,"'

Louis Stephens Drive

Division 5 _ Durham Gounty _RTP
PLAN DATE: May 2007 REVIEWED BY: N,M. Rodevick
PREPARED BY: T.R. Terrell Reviewep B: H.L. Winstead
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MET A P OLE NO ] 1 an d 2 PROJECT REFERENCE NO. SHE.ET NO.
Design Loading for METAL POLE NO. 1 SPECIAL NOTE U-441008 | sig.8

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
= 8¢ » shop drawings for approval. Verify | MAST ARM ‘LOADING SCHEDULE
(0 18 i 12/ X 35’ i elevation data below which was obtained LOADING DESCRIPTION AREA | SIZE |WEIGHT
: ’:‘ g > by field measurement or from available SYMBOL
: : ; | project survey data. 25 SIGNAL HEAD 63 el 2% Whos s
' ‘ ' 1 A 12"-5 SECTION-WITH BACKPLATE AND ASTRO-BRAC | ™™ ™~ "
] | I " 0.0 56.0" L
- =1 Elevation Data for Mast Arm =
A O O : Attachment (H1) . SIGNAL HEAD N LA
- : Q 12”4 SECTION-WITH BACKPLATE AND ASTRO-BRAC| " 7| (o0
G g E A Elevation Differences for: Pole 1 | Pole 2 =
: : See Notes 4 0 25.5" W
A 485 Baseline reference point at o SIGNAL HEAD 9.3 S.F X 60 LBS
. .0 ft. .0 ft. = "_ n | it »
¢ Foundation @ ground level & | oo 0.0 S| |12'-3 SECTION-WITH BACKPLATE AND ASTRO-BRAC 5057 |
. . 240" W
Elevation difference at SIGN
. . 2.8 ft. 4.5 ft. : 50 S.F. X 1 LBS
H2 High point of roadway surface 8 RIGID MOUNTED WITH ASTRO-SIGN-BRAC 30.0" L
See Elevation difference at -
18.0" W
Note 8 Edge of travelway or face of curb| 2-8 ft-| 4.5 Tt. , STREET NAME SIGN
' 12.0 S.F. X 27 LBS
Hi= 21.4' RIGID MOUNTED WITH ASTRO-SIGN-BRAC 96.0" L
Maximum 25.6 ft. See
Note 7
Roadway Clearance
Design Height 17 ft _ ,
Minimum 16.5 ft. ‘ I o NOTES
: 90 Design Reference Material ‘
Terminal 1. Design the traffic signal structure and foundation in accordance with:
i O Compartment e The 4th Edition 2001 AASHTO "Standard Specifications for Structural Supports for Highway
( ! @ 180° Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
: @) e The 2006 NCDOT "Standard Specifications for Roads and Structures”. The latest addenda to
00 \ AR / 1800"“ these specifications can be found in the traffic signal project special provisions.
} i ® The 2006 NCDOT Roadway Standard Drawings. :
: O ' ® The traffic signal project plans and special provisions.
¢ da ala Y Y 0 e The NCDOT "Metal Pole Standards” located at the following NCDOT website:
¢ , ! O http://www.ncdot.org/doh/preconstruct/traffic/ITSS/ws/mpoles/poles.htm
5 Design Requirements
Y Y Hi . See Note 7e 270 2. Design the traffic signal structure using the loading conditions shown in the elevation
igh Point of Roadway Surface $ _ I 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 _ installation.
. . ' 3. Design all signal supports using stress ratios that do not exceed 0.9.
Elevat io0on VleW 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

$$5543085$$$SS4DONSSS$$5585593888$

$65$$SSYSTIMESSS$S
$$$SUSERNAME $$$$

fully loaded.
5. A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring
stiffened box connection shown as long as the connection meets all of the design requirements.
! This is a high strength connection. Use Direct Tension Indicators (ASTM F959) for each bolt.
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.

Design Loading for METAL POLE NO. 2

Pole b.Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.
70’ ¢ ' ‘(’v ¢c.The roadway clearance height for design is as shown in the elevation views.
- > -\ d.The top of the pole base plate is .75 feet above the ground elevation.
, , ) , , l c‘d e.Refer to the Elevation Data chart for elevation differences between the proposed foundation
J e 19 i< 12 e 38 - —¢-Yo ground level and the high point on the roadway. '
i l ‘ ' ' 8. The pole manufacturer will determine the total height (H2) of each pole using the greater of
i | : ! < Mast Arm the following: | A
i ; N A Direction e Mast arm attachment height (H1) plus 2 feet, or
(”‘“j ® H1 plus 1% of the total height of the mast arm attachment assembly plus 1 foot.
A - O O 9. If pole location adjustments are required, the contractor must gain approval from the
\ B.C. engineer as this may affect the mast arm lengths and arm attachment heights. The
- Q — contractor may contact the Signals & Geometrics Structural Engineer for assistance at
O O . (919) 733-3915.
See Notes 7 10. The contractor is responsible for verifying that the mast arm length shown will allow
A , 4 &5 proper positioning of the signal heads over the roadway.
\ 11. The contractor is responsible for providing soil penetration testing data (SPT) to the pole
8 BOLT BASE PLATE DETAIL manufacturer so site specific foundations can be designed.
H2 '
See Note 6
See
- Note 8
. | Hi= 23.1' |
Maximum 25.6 ft. See «*Q\
| Note 7 | o \o
Roadway Clearance | \)(9
Design Height 17 ft ‘ °
Minimum 16.5 ft. v
X , | CI IENG!NEERING
N (]
—= (E_~~ --0 180 — (E-"-
Mast Arm DOT Wi WReNC TR TR Saresers
. . R 19.788.0232
Direction NCDOT Wind Zone 4 (90 mph)
Prepared in the Offices of: ' d .
B.C. Plate width Hopson Road Extension
* ada ala Y Y 4" at »f".’::»;
See Note 7d e . . = o§ N W
¢ T Louis Stephens Drive -
¥ Y See Note 7e T . o
High Point of Roadway Surface | Pivision 5 Durham Gounty RTP \ Ry
| 1 ¢ Foundation BASE PLATE TEMPLATE & ANCHOR BOLT g LI, rwont: Waroh 2007 |mviewo s T. Hepler NGNS
: : For 8 Bolt Base Plate - REVISIONS I .| DATE Yz |
Elevation View 0 NIA - £ 4
IS $ 0 B - emeemeocsseeencecnsocnea koo SIGNATURE DATE
NJA frreeeeeeeees RN DA S SIG. INVENTORY NO. (5-2262

Y:\BHME\RTF-7\Signals\Metal poles Louls Stephens at Hopson.dgn

2:12:21 PM -

- 572172007
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PROJECT REFERENCE NO. | SHEET NO.
| SPECIAL NOTE METAL POLE No. 3 and 4 T Sie s
. . - ig.
2SS 10 . . e
Design Loading for METAL POLE NO. 3 The contractor is responsible for verifying
that the mast arm attachment height (H1)
_ . s n . * "
will provide the "Design Height" clearance
‘ ¢ Pole from the roadway before submitting final
74’ . . .
n - »t shop drawings for approval. Verify MAST ARM LOADING SCHEDULE
Vo 18/ i 12’ 5y 43 ! elevation data below which was obtained LOAMDlgG DESCRIPTION AREA | sizE |weiGHT
‘ ’;' ; T > by field measurement or from available SYMBOL
; i ; | project survey data. % SIGNAL HEAD 63 SF 42.())(”W 103 LES
i i i | Y k - CX 12”-5 SECTION-WITH BACKPLATE AND ASTRO-BRAC | ™™™ ™" gegn |
_ =1 Elevation Data for Mast Arm ——
e Q O : Attachment (H1) . SIGNAL HEAD I LA T
- O Cj § > . ’:" 12”4 SECTION-WITH BACKPLATE AND ASTRO-BRAC| "™ """ ,cqv |
" — .
6 6 dlb Elevation Differences for: Pole 3 | Pole 4 =
See Notes d : : e 255" W
. —_— ) SIGNAL HEAD .
Baseline reference point at O
‘a5 ¢ Foundation @ g,.ou,?d Hever & | 0-0ft. | 0.0 ft. o 123 SECTION-WITH BACKPLATE AND ASTRO-BRAC |73 S-F-| X, | 60 185
i i ‘ 240" W
Elevation difference at : SIGN
. : 4.5 ft. | 4.0 ft. 50 SF.| X 1 LBS
H2 High point of roadway surface | | RIGID MOUNTED WITH ASTRO-SIGN-BRAC 30.0" L
See Elevation difference at m
Note 8 3.4 ft. 2.8 ft. 18.0" W
Edge of travelway or face of curb , : STREET NAME SIGN 12.0 S.F. X 27 LBS
Hi= 23.1' RIGID MOUNTED WITH ASTRO-SIGN-BRAC ' 96.0" L
Maximum 25.6 ft. See
Note 7
Roadway Clearance
Design Height 17 ft
Minimum 16.5 ft. S NOTES
90 Design Reference Material |
/ _ Terminal 1. Design the traffic signal structure and foundation in accordance with:
') Compartment e The 4th Edition 2001 AASHTO "Standard Specifications for Structural Supports for Highway
, , { @ 180° Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
®) e The 2006 NCDOT "Standard Specifications for Roads and Structures”. The latest addenda to
00 \ [~ / '1800““' these specifications can be found in the traffic signal project special provisions.
} e The 2006 NCDOT Roadway Standard Drawings.
. O e The traffic signal project plans and special provisions.
¢ Y Y 0 e The NCDOT "Metal Pole Standards” located at the following NCDOT website:
¢ See Note 7d ! O http://www.ncdot.org/doh/preconstruct/traffic/ITSS/ws/mpoles/poles.htm
R o Design Requirements
Y High Point of Roadway Surf See Note 7e T 270 2. Design the traffic signal structure using the loading conditions shown in the elevation
gh Foint ot Roadway surtace ' T ~ g . 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 installation.
. . 3. Design all signal supports using stress ratios that do not exceed 0.9.
Elevat i0n VleW 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. -
5. A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring
stiffened box connection shown as long as the connection meets all of the design requirements.
: ‘ ‘ This is a high strength connection. Use Direct Tension Indicators (ASTM F959) for each bolt.
Design Load 1nq for METAL POLE NO. 4 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.
Pole b.Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.
7V ¢ ‘é’v c.The roadway clearance height for design is as shown in the elevation views.
- > v~\ d.The top of the pole base plate is .75 feet above the ground elevation.
1 4, , . R , I C(\lv e.Refer to the Elevation Data chart for elevation differences between the proposed foundation
<J.,;<~_MJ2___*____.§< 12 >l< 46 - L (I‘L* ) ground level and the high point on the roadway.
i | | ! 8. The pole manufacturer will determine the total height (H2) of each pole using the greater of
i | [ ! < Mast Arm the following:
| i i A Direction e Mast arm attachment height (H1) plus 2 feet, or
. e H1 plus 15 of the total height of the mast arm attachment assembly plus 1 foot.
A O O B.C 9. If pole location adjustments are required, the contractor must gain approval from the
: d E e\ engineer as this may affect the mast arm lengths and arm attachment heights. The
[ - Q Cj " — contractor may contact the Signals & Geometrics Structural Engineer for assistance at
O 6 Cj At (919) 733-3915.
See Notes W 10. The contractor is responsible for verifying that the mast arm length shown will allow
‘ . 4&5 : proper positioning of the signal heads over the roadway.
\ A 11. The contractor is responsible for providing soil penetration testing data (SPT) to the pole
8 BOLT BASE PLATE DET IL manufacturer so site specific foundations can be designed.
H2
See Note 6
See
Note 8
H1= 22.6' |
Maximum 25.6 ft. See %Q\
Note 7 A
Roadway Clearance : .
Design .Height 17 ft o .
Minimum 16.5 ft. V. ,
R\, [ :l I ENGINEERING
& —
——¢ -0 180" ¢ — =S |
Mast Arm . PO BOX 30I28 TELE 919.788.0224
Direction NCDOT Wind Zone 4 (90 mph) RALEIGH, NC 27622  FAX 919.788.0232
Ny B.C. Plate width Hopson Road Extension
ala &#ls Y Y 4" at
¢ Louis Stephens Drive
v v See Note 7e
High Point of Roadway Surface [Division 5 Durham County RTP
? ¢ Foundation BASE PLATE TEMPLATE & ANCHOR BOLT PLAN DATE: March 2007 REVIEWED BY: T. Hepler
Base line reference elev. = 0.0' LOCK PLATE DETAIL 122 N. McDowell St, Raleigh NC 27603| PREPARED BY: K, Bishy | REVIEWED bY:
. . For. 8 BOlt Base Plate SCALE REVISIONS INIT. | DATE
Elevation View 0 N/A
o B LR bbb hhi Mkl i
7 R AR SRS S SIG. INVENTORY NO. 05-2262

Y:\BHMENRTF-7\Signals\Metal poles Louls Stephens at Hopsdn,dgn

2:12:43 PM
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A 1" X 14" Coarse-Thread Button
|/ Head Socket Screw (4 Required)

| Terminal Compartment, 3 Gauge,
| 2" X 8" X 277

2" Half Coupling
with Internal Threads

|
|
|
|
é
|
|
j

2" pia. Hole in Pole Wall for
Wire Entrance

v —

~.__Hand Hole Beinforcing Fram
1 4" X 8" ¥ 12", 3 Gauge (Min)
with Beveled Edges Inside
and No Cover

o WARE W MRAN © NAaAR b ANes 4GSR % ANAN A MRS A SEERR & scmmer

%
e T
’ 1S
s -

e
I T T - T 15 U

P

11 Gauge Thick Cover Plate Backed
with Full Width Y4s" Thick Gasket ——
with Chain or Cable

ﬂﬁmgﬁfa ~fﬁfﬁ»“ | Plate Width = 4" min.
{TYF for all plates)

s N 2" Half Coupling
with Internal Threads

' g?@ ﬁiaa ﬁ@i%

-
8 Bolt Pa

plates and Plates from 14" min. required.
gy o g, p - B & sl 5 6, N . 8 o ‘i I G Ny Aaf%rqg::_;f?i :ginijgwAjf;

late

| W\ /S e Provide 4 heavy hex nuts I
B - 5{;&5““%:&%&%3{3@:%:gigﬁ%?éﬁf -1v&. - ; ) ””six';- ’é. ”?ui%'yvggﬁ —ﬂ*f:;;w"-~"~§§§§1§§:§ 4@@ ,gz:g&gggnz: §§§§a§§5§§?§§E§§ﬂh§§§ r§:§§E§§"‘ éé ; ' v§§§§a{g§;€§§ gza:z&aas:i:de&A gsgzg‘sgzgag' as lg
| e s ,; B ' anchor bolt {TYP). i \ | ~required by Design |
| =z _— at top of bolt = 10" for i > \ SAAV A
Note: Unless otherwise specified, locate Terminal Compartment { ;ggw/”' 2" diameer bolt (TYP).
1 foot above the pole base plate at 180 degrees on the é il Galvanize a minimum of 2"
pole's radial index. | "~ below threads from top of
. | | 5 bolt.

Section C-C — Base @f'?@1&§

“ %@§§:7§Z} MF {:;» {:iiﬁk'?‘leﬁ MMAYY ‘ ’;ﬁaﬁfl"il; MEG, DATE: MMAYY ' .§ .-i ' ,ézzﬁi' :;ﬁ iEEg:g 44 éﬁgﬁiigﬁigﬁiﬁaig‘“ Eiggcs:gafgz ézwgfgﬁygggji

H DATALSY el el | | e = T D A
SRArT DAL frometeet SECTION  DB/T/LAY bt . - e unless otherwise specified.
ARM-A D/T/LAY el ot | g Aﬁ“/

NCDOT STANDARD  cooooeoeone
.

ARM~B D/T/LZY  seenlocealenns e

men e e Arm I.D. Tag I | g. s
AB. DIA/B.C LY ool oot {(Provide on each section of a multi-section mast arm) | i . Anchor Bolt
NCOOT STANDARD  ceevommcmemcrres | | - | f Hole (TYP) —/
O o *% ]

Bolt
Circle |
Dia. "BC" |

S, v v

| Shaft 1.D. Tag g | . L
| (Provide on Strain Poles and Mast Arm Poles) | | | i;méﬁiigzagfgggiiﬁzigﬁ (TYP).
Notes: 3 Galvanization not required at
1} D= Diameter, T= Thickness, L= Length, Y= Yield Strength bottom of bolt.
2} A.B. = Anchor Bolt
3) B.CG. = Bolt Circle of Anchor Bolts
4y If Custom Design, use "NCDO DARD” line for plan pole I.D.
5) See drawing M4 Tor mounting positions of 1.D. tags.
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Gosod son snesn e sons s i o naner ol o

58" Dia. Thru Bolt —
{See Slip Fit Joint Detail) AN f//f

/ww»sa@ $1ip Fit Joint Detail

Arm 1.D.Tag mounting x/ﬁ

W

location (See drawing M2}

Backing Ring

~——— Base of Pole

T~ Bolt Hole

~——Telescopic Arm
// {Outboard Section)

- Bolt Circle "BC

T e e s
Py ~
B e

{Inboard Section)

%&L@m&@g

s AT Ay

Hand Hole

/ with cover

Arm 1.D.Tag mounting 7

See drawing M5 for Mast Arm—/

connection details

Mast Arm

um-.»a.“”um_‘_wwwwmu.,,w.
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34" Factory Drilled Hole —
in Outboard Tube.
Field Drill Inboard Tube.

WW‘
Field Applied— 7
Silicone Caulkmw\\

Backing Ring —__ W 11
37 |

“ Max.

&

™

44
«—Base Plate

>6" Galvanized Thru Stud
with (2) Hex. Locknuts Ea.

Shaft 1.D.Tag mounting
location (See drawing N2)

?&rmiﬁal Compartment
- {See drawing M2)

- R=.44"+T

Section B-B
Base Plate)

{Pole Attachment to

-Terminal
Compartment

last Arm Pole
{.14in./Tt. taper)

vonotube

&

Typical Fabrication Details
for Mast Ara Poles
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Side Gusset
Plate (TYP) |

£

e

CAREOZRN A 1A A AM A a A AN G MR B RA OB G AR AN IR AR BA AD A A% ARanRee’

Ring Plate

Mast Arm Att.
Plate Thickness

\... Design Connection plate %
thickness as reguired

Flange Plate
Thickness

See Note 1
/ﬁfﬂw ote 1

e % i

] 2" Diameter Pipe
) | — for Wire entrance
1 to pole

Direct Tension
Indicator+hardened
Tlat washer (TYP)

Direct Tension ]
Indicater + hardened |
flat washer (TYP) i

N Full-Penetration
/| “—Groove Weld Detail
{See Section B-B)

PROJECT HEFERENCE

U-4410DB

O,

2" Diameter
Pipe for Wiring

6"X 8" Hand h@l@a“
w/ cover

LR LT Y o
N L3

o M
)

Bottom Ring Plate

&

Side Gusset Plate

o ?1@'&@ @iﬁth ”w.
IR

Bolt Sp.—>

/ﬁ/-$&evN@t@ 1

) o
g Backing Ring X
| 38" Max. |

 ,,~ gam Arm Wall

Bolt Hole

< Plate Height—=

Diameter = Bolt + 14"

rﬁﬁﬁﬁi@ﬁ‘ﬁi&W &ﬁ&

(TYP)

(4) - Size "E" Hex
Bolts with (1) —

Head Bo
| Hex Nuts & Washers

o v T = Arm Wall Thicknes = =
Hole in pole field &l 1ess

N\ ,— drilled for $§" X 115"
N\ /  Self Tapping Bolt

Backing Ring
%ﬁ fax. T,

i —R—<(1vp) § 4 -

Full-Penetra

[ R=.4474T
~= Mast Arm

" Attachment Plate

Notes:

1. Provide a permanent means of i@@ﬁ%&?iﬁﬁ@i@ﬁ‘&h@%@'ﬁhﬁ mast arm to

indicate proper attachment orientation of the mast arm.

| ~Full Pen. 2. Designer will determine the size of all structural components, @lﬁt@ﬁ%
Yeld g

fasteners, and welds shown unless thev are already specified.
3. Designer is responsible for providing appropriate drainage points.

Fabrication Details For ST,
Mast Arm Gonnection To Pole | $€§§%@%§g

{ru oae: fay 2008 fevn a: §LF. Andrews
pepsmen BYe P4, Alexsader meviewbev: A B, Espesite
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U-4416DB

~H@a§y~ﬁQX-§at g
with Flat Washer - Foundation
Top and Bottom (Typ) i’ X/H?ﬁl&mﬁaﬁﬁ plate

¢ Foundation a® §I | ~ | 13
89" CIC 7 » Max 1 Nut Hedght-<_
Ea. Face {Typ) ~ T,
_ Wing Wall | - Wing Wall
- i.é%gm > D == ié%zgtﬁ

Section A-A

/fw%” Chamfer (Typ}

2"-8" Foundation Projection
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The number of C-bars is based on
foundation depth. For standard
foundations, see sheet ¥ B.
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| 2. circular tie reinforcing rings may

pov e ——— =] a be vertically adjusted by +/- 3"
STEEL TABLE FOI at a depth between 2'-0" and 3'-0"
T A MY DRILL PiER to facilitate the installation of
STAND WRILE T electrical conduit entering in the
{42 - WING N RS NN cage. '
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:§ 3. The length of Vi-bars is based on
. foundation depth. For standard
foundations, see shest ¥ 8.
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| concrets shown in the Wing Wall
Details Chart reflect the amount
of material for 1 pair of wing
walls (2 wing walls per drilled
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SEAL
fonstruction Details s,
Foundations ,- g%%%ﬁﬁﬁg'*w

SEAL

Wol | Wing Wall| Wing Wall | Wing Wall |
] length | Width | Depth |
L
FTYPE 1| 1-8" | 1-0" | §-0"

TYPE2| 8-0" | 1-0" | §-0" | =
e da A

L

1 Wing

2-1" Nonmetallic
Conduits Tor
Electrical Service
and Grounding
Electrode Conductor
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