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PHASING DIAGRAM

PHASING DIAGRAM DETECTION LEGEND

TABLE OF OPERATION
PHASE

SIGNAL E
FacE |2]%]4
6|87

21,22 |G|R|Y
a,42 |[R|G|R
6,62 |G|R|Y
8,82 |R|G|R

SIGNAL FACE I.D.

{:} Denotes L.E.D.

®

D

©

21,22
41, 42
61, 62
81, 82

METAL POLE #
STA.50+76+/~ —L-
4 +/- LT.

-9 DETECTED MOVEMENT

- UNDETECTED MOVEMENT (OVERLAP)

- — — UNSIGNALIZED MOVEMENT

<< — — —3> PEDESTRIAN MOVEMENT
2070L TIMING CHART
PHASE
FEATURE 2 4 6 8

'Min Green 1* 12 7 12 7
Extension 1* 6.0 2.0 6.0 2.0
Mox Green 1* 90 20 90 20
Yellow Clearance 4.2 3.5 4.8 3.2
Red Clearance 1.0 1.9 1.1 1.7
Walk 1 * - - - -
Don’t Walk 1 - - - -
Seconds Per Acluation * 2.5 - 2.5 -
Max Variable Initial * 34 - 34 -
Time Before Reduction * 15 - 15 -
Time To Reduce * 30 - 30 -
Minimum Gap 3.0 - 3.0 -
Recall Mode MIN RECALL - MIN RECALL -
Vehicle Call Memory YELLOW - YELLOW -
Dual Entry - ON - ON
Simuaneous Gap ON ON ON ON

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

be lower than 4 seconds.
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METAL POLE *2
STA5I192+/- ~L-

2070L LOOP & DETECTOR INSTALLATION
INDUCTIVE LOOPS DETECTOR PROGRAMMING
% [ 9

SIZE D‘::?;:\CE g 2 é % g STRETCH| DELAY %

Loop wm | M | stopaar = PHASE 2 EIEIE| wve | ve |3
(FT) z [0 g g z

2A 6X6 | 5 | 300 |[Y] 2 {Y|Y|-|-]| - - Y
2B | 6X40 [2-4-2] O |Y] 2 [Y]Y|Y]|-| - 3 1Y
4A | 6X40 [2-4-2] O |Y| 4 |Y|Y|-|-| - 3 1Y
6A 6X6 | 5 | 300 |[Y] 6 [Y]|Y|-|-| - - Y
6B | 6X40 12-4-2] O Y] 6 |[Y|Y|Y|-| - 3 1Y
8A | 6X15| 4 +5 |Y|] 8 |[Y|Y|[-]|-] - | 10 |Y

METAL POLE *3
STA5I+82+/~ -L—

32" +/- RI.

PROJECT REFERENCE NO.

SHEET NO.

2 Phase

Fully Actuated

(Isolated)

NOTES

R-2408A

Refer to “Roadway Standard Drawings
NCDOT” dated July 2006 and
“Standard Specifications for Roads
and Structures” dated July 2006.

Do not program signal for

late

night flashing operation unless
otherwise directed by the
Engineer.

Set all detector units to presence

mode.

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

§ig. 2

LEGEND
PROPOSED EXISTING
O Traffic Signal Head o
©O— Modified Signal Head N/A
— Sign =
Pedestrian Signal Head
With Push Button & Sign
Oo—> Signal Pole with Guy o—)
<, Signal Pole with Sidewalk Guy ¢ -
> Inductive Loop Detector C-Z223
X Control ler & Cabinet o2
O Junction Box L
e 2-in Underground Conduit ~—-—-—- —
N/A Right of Way - ————-
—> Directional Arrow —>
[OF—=—== Metal Pole with Mastarm O—
Directional Drill
—®— (2) 2 inch Polyethylene Conduit N/A
w “YIELD” Sign (R1-2) @
New Installation
NC 28 (Bryson City Road) / SEAL
SR 1323 (Riverview Street) T
\\\ '\\e\ eeOOVE,, 0 ,'/
at ST
NC 28/Baldwin Lane AT
Division 14 Macon County in Franklinf = % 24393 § =
PLAVOKTE: September 2007 |REVIEWEDBY: T. S. TRigpen | 225 e qui S0
) - ’,0 ®o,, GING o \§‘¢
750 N. Greonficld Phuwy, Garner, NC 27529 | PREPARED BY: ., E. Pierce | REVIEWED BY: ',,,/},9), \;{'\\,\/\\e
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PROJECT REFERENCE NO, SHEET NO.
EDI MODEL 2010ECL-NC CONFLICT MONITOR NOTES R-2408A Sig. 3
PROGRAMMING DETAIL
. ; . To prevent “flash-conflict” problems. insert red flash
(remove jumpers and set switches as shown) program blocks for all unused vehicle load switches in
ON OFF +he output file. The installer shall verify that signal
WD ENABU-Z%1 heads flash in accordance with the Signal Plans.
SWz ON > RE 2010 Ensure that Red Enable is active at all times during SIGNAL HEAD HOOK-UP GHART
[ . ° "
B normal operation. To prevent Red Failures on unused LOAD |
nDIASE 2 monitor channels, tie unused red monitor inputs 1.3,5, swITCH no.| S1 | S2 | S2P 54 | S4P| S5 | S6 | S6P S8 | 58P
REMOVE DIODE JUMPERS 2-6 and 4-8. oY ENABLE © 7,9,10,11,12,13,14,15 & 16 to load switch AC+ per the > 2 " 5
\j SF#1 ngARITYf%' cabinet manufacturer’s instructions. PHASE 1 {2 {pegl 3| 4 |repl | © |PED| 7 | © |PED
° LEDguard
A
RF SSM  —— Program phases 2 and 6, on the controller unit, for SIGNAL |y |21,22| nu 41,42 N | NU |BL62| NU 81,82| NU
o o <F o oF Y HEAD NO.
o J0c J00r 000 300 J0¢ 00 J o0 J00 it i Jhk ik g BVt Start Up In Green.
«® 2 0 0 K °c 2 & L FYA 3-10 uﬁ_ RED 128 101 134 187
P i P L® b A® 4 B u® 4 4O 4O B L® & —FYA 5-11 , Enable Simultaneous Gap-Out, on the controller unit, for
?( ?% g% ..“.’.% Q% S% 3% ﬁ% S% 9% c‘% co% t\% to% m% ¢% YELLOW DISABLE —FYA 7-12 all DhClSGS. YELLOW 129 102 135 128
U 38 I8 H® 68 68 h® 8 H® ® @ Hd 8 0 8 %@ 090010 .
% 3 ?% $% 9% Q% 3_% 9% g% u% 9,% w% eoo .\% w% m% 01000 26 .g 11— . E:iggam phases 4 and 8, on the controller unit, for Dual GREEN 130 183 136 109
O 09 20 28 <O < IO 0 0 <P W OIS = | 2 ’
C n® «® 0® © ' 3 5 | 5 : RED
o :{,‘% g;% g% *&‘% $% '-‘,-«’% %% ?% ?% ?% %’% q‘% 09% r,\% C,O% 01200 40 o 14 3 Program phases 2 and 6. on the controller unit, for ARROW
O HNO Je N0 NO n® n® n® 0n® 00 00 O O n® 18 © o 5 w . o4 s .
= 1300 - ! Variable Initial and Gap Reduction.
= 013 50 g l 6 YELLOW
[fdddddddadag i = £
G 2 =8 26 20 20 &8 &8 o8 & 6O & o0& o b b OMOOEO = (g
o Sl O Ty Tl Ol o 9%3%9%2%:%9% é % 0150070 - * ey
9% 9.% Qé 9% 9% .9.% .'\%& L6 e Lo e b B i® 010080 ARROW »
9 =
|| ftdddddntdddng 7o EQUIPMENT INFORMATION NU = Not Used
o o o [+ 2d o o o © <« © [+ L+ ¢] [+ ¢] o] @© - 11 : :
° COMPONENT SIDE 12 = CONTROLLER.++eveseeee... CONTRACTOR SUPPLIED 2070L
v CABINET..+vevesvennss...CONTRACTOR SUPPLIED 332
REMOVE JUMPERS AS SHOWN 15J SOFTWARE:.:«eceeeeeeess..ECONOLITE OASIS
. 16 CABINET MOUNT..eeees....BASE
NOTES:
1. Card is provided with all diode jumpers in place Removal ] DENGCTES POSITION OUTPUT FILE POSITIONS...12
. i i i i i i . =
of any jumper allows its channels 1o run concurrently. OF SWITCH ;Sﬁgnga;ggEs USED...... 22352'26'58
® & 06 ¢ 06 0 0 0 0 v O 0 ] ] 1
2. Make sure jumpers SEL2-SEL5 are present on the monitor board. OVERLAPS . e v v eeeeseosssss NONE
INPUT FILE POSITION LAYOUT INPUT FILE CONNECTION & PROGRAMMING CHART
(front view)
1 2 3 4 5 6 7 8 9 10 1 12 13 14
INPUT FULL
U § p2 § § § g4 § § § § § § § s LOOP NO.| TeRmiNAL [FILE P0s.| No. | ASSTGNMENT | PETEETOR | G | caLL EXTEND| TIME STME | THE THIS ELECTRICAL DETAIL IS FOR
FILE T 20 T T T 440 T T T T T T T ISOEgTOR NO. DELAY THE SIGNAL DESIGN: 14-0024
3L E E E E E E E £ E £ e [AR 2A T82-56 | 120 | 39 1 2 2 Y Y : 14-002
L M| #2 M M M | noT | W M M M M M M 2B T82-7,8 2L | 43 5 12 2 Y Y Y 3 DESIGNED: September 2007
vy | o 7 7 vy |USED| 7 7 7 7 7 7 VR . . 4A TB4-9,10 | IsU | 41 3 4 4 Y Y 3 SEALED: 10-29-07
6A TB3-5,6 J2u | 48 2 6 6 Y Y REVISED: N/A
S %6 S S s %8 S s S S S s S S eB 1B3-7,8 J2L | 44 6 16 6 Y Y Y
L L L L L L L L L L L L
FILE U g 64 0 0 g 84 g 0 0 g g g g ] 8A TB5-9,10 Jeu | 42 4 8 8 Y Y
J" |l §[ee| 8| 5| 8 [wor| 8|8 | B | B |5 |8 |5|GS
L P P P P P P P P P P P P
Tles | VIOV OPIUSER YLV Y v Yy Y]
‘ INPUT FILE POSITION LEGEND:
EX.: 1A, 24, ETC. = LOOP NO.’S FS = FLASH SENSE
ST = STOP TIME g&l{;? ‘é
LOWER
New Installation
ELECTRICAL AND PROGRAMMING Nc 28 (Br\yson City Road) / SEAL

DETAILS FOR:

750 N. Greenfield Pwky, Garner, NC 27529

Division

14

at
NC 28/Baldwin Lane

Hacon County

SR 1323 (Riverview Street)

in Franklin
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o PROJECT REFERENCE NO. | SHEET NO.
SPI-ECI:AL‘ NOTE METAL POLE No. 1 and 2 o .4
Design Loading for METAL POLE NO. 1 The contractor is responsible for verifying
that the mast arm attachment he%ght (H1)
will provide the "Design Height" clearance
’ Pole from the roadway before submitting final o TAIA O ~
42 4 [ Lng Tin | " LOA HEDULE
- - shop drawings. for approval. Verify MAST ARM LOADING SC U
3 g .5 | 5 , L : elevation data below which was obtained Lg,mgf DESCRIPTION AREA | SIZE |WEIGHT
- T = T > by field measurement or from available
: ' | : 42.0" W
: | l ! proj ect survey data. 5% " SIGNAL HEAD RA 16.3 S.F. X 103 1BS
“ ; ! | y - _ X 12"-5 SECTION-WITH BACKPLATE AND ASTRO-BRAC 56.0" L
. ! , Elevation Data for Mast Arm ——
l J O | Attachment (H1) o SIGNAL HEAD s sEl 2% V| 74 s
q STREET NAME SIGN qE , : 12°-4 SECTION-WITH BACKPLATE AND ASTRO-BRAC| "~ ™" (c07 | ‘
— a X Elevation Differences for: Pole 1 | Pole 2 =
See Notes __ 7 | . . o SIGNAL HEAD | 255" WL
: 485 gaﬁjj:é‘:t If:e;e;::u::?:v:: @ | o.0ft. | 0.0 ft. | [12°-3 SECTION-WITH BACKPLATE AND AsTRO-BRAC |73 SF-| X, | 60 LBS
. . 18.0" W
Elevation difference at STREET NAME SIGN
. . +2.2 ft. | +1.2 ft. 120 SFf X 27 LBS
H2 High point of roadway surface T RIGID MOUNTED WITH ASTRO-SIGN-BRAC 96.0" L
See Elevation difference at NA NA
Note 8 Edge of travelway or face of curb
Hi= 21.2 ft.
Maximum 25.6 ft. See
Note 7
Roadway Clearance
Design Height 17 ft
Minimum 16.5 ft.
. NOTES
cxr:rltr:naelnt Design Reference Material
g 180° 1. Design the traffic signal structure and foundation in accordance with:
e The 4th Edition 2001 AASHTO "Standard Specifications for Structural Supports for Highway
o Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
~-1180 —- ® The 2006 NCDOT "Standard Specifications for Roads and Structures”. The latest addenda to
these specifications can be found in the traffic signal project special provisions.
¢ v v ® The 2006 NCDOT Roadway Standard Drawings.
S Note 7d ¢ The traffic signal project plans and special provisions.
‘ ee Mo , . Design Requirements
Y v . _ See Note 7e ? 2. Design the traffic signal structure using the loading conditions shown in the elevation
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
. 3 , 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.
6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.
¥ 1 7. The mast arm attachment height (H1) shown is based on the following design assumptions:
D eSlgn : Loadlng for METAL POLE NO - 2 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.
Pole o c.The roadway clearance height for design is as shown in the elevation views.
44" ¢ v, d.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
, , g 057 | f\," ground level and the high point on the roadway.
4—-—-‘?’—-—>!< 8 rif. =!< - ———(1‘:_—- 8. The pole manufacturer will determine the total height (H2) of each pole using the greater of
| : | ' the following:
i ‘ ‘ Mast Arm\ e Mast arm attachment height (H1) plus 2 feet, or
I . A Direction e H1 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
R U b l B.C engineer as this may affect the mast arm lengths and arm attachment heights. The
o\ contractor may contact the Signals & Geometrics Structural Engineer for assistance at
q STREET NAME SIGN E B (919) 773-2800.
10. The contractor is responsible for verifying that the mast arm length shown will allow
See gotes A i proper positioning of the signal heads over the roadway.
Y 4&5 11. The contractor is responsible for providing soil penetration testing data (SPT) to the pole
8 BOLT B ASE PL ATE DET AIL manufacturer so site specific foundations can be designed.
H
2 See Note 6
See
Note 8
Hi= 20.2 ft. ;
Maximum 25.6 ft. See
Note 7
Roadway Clearance
Design Height 17 ft
Minimum 16.5 ft.
O
180— ¢ —-
Mast Arm . , ;
B.C | B NC 28 (Bryson City Road) / SEAL
v o e Faate width SR 1323 (Riverview Street) S,
,‘ See Note 7d - at 3\;%:’7{55"3.5}3;;‘-;%
TR . S Ny o
Y \ see Note 7¢ | ~NC 28/“Balcémtn Lane ran L SE s VOB
High Point of Roadway Surface , V . —— Division 14 Macon Gounty in Frankiin S 24393 i Z
¢ 9_ Foundation BASE PLATE TEMPLATE & ANCHOR BOLT PLAN DATE: September 2007 {meviewen BY: T, 8. Thlgpen %//%0‘.."'0.‘%6(“23 ~"{\V$§
Base line reference elev. = 0.0’ LOCK PEATE DETQ:]]:_Lt 750 N. Greenfield Plwy, Garner, NC 27529 | PREPARED BY: gE.VISEn;NSPierce REVIEWED BY: — — » "',,/,\'f" "m”\ti\\\r?\(o‘
F Bolt Base Plate s war. | ox " Welot. |
Elevation View or 8 Bo 0 NA - AU Welot. |
e b [/SIGNATURE DATE
T o R S SIG. INVENTORY NO.  14-0024




PROJECT REFERENCE NO. SHEET NO.

METAL POLE No. 3 .
Design Loading for METAL POLE NO. 3, MAST ARM A SPECIAL NOTE R-2408A §ig. 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

3 40° - shop drawings for approval. Verify
o g 5 .5 , 20" ! elevation data below which was obtained
- T gn g gh — by field measurement or from available - — \ —
i | i i l project survey data. MAST ARM LOADING SCHEDULE
: ; i i I - LOADING
T I Elevathn Data for Mast A,r\m SYMBOL DESCRIPTION ; AREA SIZE | WEIGHT
O Attachment (H1) - 420" W
O ' JIGNAL FIEAD 163 SFE| X |103 1BS
\ ° , 12"-5 SECTION-WITH BACKPLATE AND ASTRO-BRAC | ™ ' ”
4 @ STREET NAME SION ©Z —F Elevation Differences for: Arm "A" | Arm "B" == - . o 5607 L
Not A - (D ”
O See Rores Baseline reference point at g | o 1 ) o . POLYCARBONATE SIGNAL HEAD 56 el ™% Vs
i ¢ Foundation @ ground level : : ' : % 12"-4 SECTION-WITHOUT BACKPLATE T 560" L ’
Elevation difference at +.1 ft 0.0 t -
H2 High point of roadway surface ) ) ) : ® SIGNAL HEAD 255" W
See Elevation difference at ” ” Bl [12-3 SECTION-WITH BACKPLATE AND ASTRO-BRAC |73 S-F-f X - | 60 1B
Note 8 | Edge of travelway or face of curb = w1
_ STREET NAME SIGN )
Hi= 19.1 ft. STREET NAME SION 120 SF.| X |27 LBS
Maximum 20.4 ft. See RIGID MOUNTED WITH ASTRO-SIGN-BRAC ; 96.0" L ‘
‘Note 7
Roadway Clearance T inal
Design Height 17 ft c erm:.tna .
Minimum 16.5 ft. omga:aggn
, NOTES
1 800“" Design Reference Material
1. Design the traffic signal structure and foundation in accordance with:
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.
e The 2006 NCDOT "Standard Specifications for Roads and Structures”. The latest addenda to
these specifications can be found in the traffic signal project special provisions.
¢ e The 2006 NCDOT Roadway Standard Drawings.
Y Y ® The traffic signal project plans and special provisions.
| See NOte 7d ge=SeieicX : . |
TR Design Requirements
See Note 7e 1 2. Design the traffic signal structure using the loading conditions shown in the elevation
Y Y High Point of Roadway Surface 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 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.

si¥its signalskworkgroups*tip projects¥r-2408a%signalskdesign*signais*14-0024%14-0024mp3.sig.-dsn_2007mmdd. dgn
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5. A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring
| stiffened box connection shown as long as the connection meets all of the design requirements.
This requires staggering the connections. 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

as they are assumed to offset each other.

Design Loading for METAL POLE NO. 3, MAST ARM B

¢ Pole 40 gv ' b.Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.
> > R, c¢.The roadway clearance height for design is as shown in the elevation views.
I , , , ‘ . ol d.The top of the pole base plate is .75 feet above the ground elevation.
e 25 ol 6 le 6 . 3 >l "“’Q_M : e.Refer to the Elevation Data chart for elevation differences between the proposed foundation
" ™ ground level and the high point on the roadway.
| | ‘ _
| l 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:
| l { e Mast arm attachment height (H1) plus 2 feet, or
@ | _Cj B.C ® H1 plus 1% of the total height of the mast arm attachment assembly plus 1 foot.
C @ T 9. If pole location adjustments are required, the contractor must gain approval from the
e R §°. @ STREET NAME SIGN D engineer as this may affect the mast arm lengths and arm attachment heights. The
c , contractor may contact the Signals & Geometrics Structural Engineer for assistance at
*___ See Notes O Sa— | (919) 773-2800.
4&5 ‘ 10. The contractor is responsible for verifying that the mast arm lengths shown will allow
1 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
_ ' . it ific f ti igned.
H2 See Note 6 A manufacturer so site specific foundations can be desig
See
Note 8
Ht= 18.7 ft. ‘ \ !
See Maximum 25.6 ft. | | «\\Q :
Note 7 ./
Roadway Clearance
Design Height 17 ft o
Minimum 16.5 ft. SV
N
L °
—-=G - 180" —-
Mast Arm .
Direction NCDOT Wind Zone 4 (90 mph)
B.C NC 28 (Bryson City Road) / SEAL
v | - Plate width SR 1323 (Riverview Street) e,
""" ' 4" min. SN el O %,
See Note 7d ¢ at gQ%.,.o ;essw,,;%.f Z
A . SR “33 2
See Note 7e y Y o Nc 28/uBal%WlP Lane (i :"?;" SEAL ;7’;
High Point of Roadway Surface A — " | | Division 14 acon Lounty in Franklinp = 3 24393 } =
(p_ Foundation ? BASE PLATE TEMPLATE & ANCHOR BOLT PLAN DATE: September 2007 jrevieweosY: T. §. Thigpen %‘%.,.. ‘”cm&ﬁ ...:é’\s
’ : i H ,/// } '.'""“W"...Q\\\\
Base line reference elev. = 0.0’ LOCK PLATE DETAIL 750MW1:0::?MNC 27529 | PREPARED BY: CR£VISEl;NSP16rce REVIEWED BY ’ mn. - . ,,/’,Z}, n “‘\‘\\;\‘\
_ _ 0 For 8 Bolt Base Plate Y N/A ' 1 ) wods Welo
Elevation View @ O | JE——— T T T T T T T e g
L A A R SIG. INVENTORY No.  14-0024




NCDOT METAL POLE_STANDARDS

FTATE PROJECT NO. SHEET NO. )

STATE OF NORTH CAROLINA S T
DIVISION OF HIGHWAYS (&= i

STANDARD DRAWINGS FOR METAL POLES

DIVISION 11 ~ DIVISION 9 DIVISION 7  DIVISION 5  DIVISION 4 (DLVISION 1
WIND ZONE 4 & 5 WIND ZONE 4 WIND ZONE 4  WIND ZONE 4  WIND ZONE 3 WD ZONE 1 & 2
e e e e e TR X
T e R S
DIVISION 13 evnth e B MO R R S
WIND ZONE 4 & 5 /iy bodpom - 7 *
r\\. BURKE 10':1:‘;5“ iﬂEﬂELL Rm; RANDOLPH ; —_—

LI = R
G v o o ey Y T s . 4 e -
o m—

LR PO

DIVISION 12 ™ 7w | oo {mwoo,
{
]

=
X
\ g
.
\\
¢
y
b}
1
b}
L
\
A
/
4
|
7
r
AN

WIND ZONE 4 : | -’ ! = V - SRR DIVISION 2
Wt NE 4 | b < georn _ ' BN Rt b SION
WIND ZONE 4 & 5 DIVISION 10 . C NN AN Y WIND ZONE 2
WIND ZONE 4  DIVISION 8 ™ ' > A
WIND ZONE 4 hoe > 4 DIVISION 3
WIND ZONE LEGEND ’ ’W-IND JONE 2
WIND ZONE 1 (140 mph) Special Wind Zone [/ //) DIVISION 6 <
WIND ZONE 2 (130 mph) Coastal Region NANNNN WIND ZONE 3
WIND ZONE 3 (110 mph) Eastern Region :
WIND ZONE 4 (90 mph) Central & Mtn. Region
WIND ZONE 5 (120 mph) Special Wlnd ZOHB | [ooitiiiiiit http:llwww.ncdot..orgldohlpreconstructltrafficltmssn/wsldefault.htm
‘ "INDEX OF PLANS NCDOT CONTACTS: T seAl
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. |  G.A Fuller, PE. - State ITS and Signals Engincer
ﬁ: ; g&fﬁ: Details — All Poles | R E. Mullinax, P.E. - Signals and Geometrics Engincer
M 3  Fabrication Details — Strain Poles P. L. Alexander, P.E. - Signals and Geometrics Special Projects Engineer
M 4,5 Fabrication Details - Mast Arm Poles | D. C. Sarkar, P.E. — Signals and Geometrics Structural Engincer
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PROJECT REFERENCE NO.

R-2408A

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 i

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
and No Cover

-180°--

12 Bolt Pattern

4 Bolt Pattern

‘/”
-~

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

Plate Width = 4" min.
(TYP for all plates)

2" Half Coupling
with Internal Threads

2" pDia. 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

Note: See Strain Pole drawing M3 and Mast arm
drawing M4 Tor base plate weld details.

Top

Provide 4 heavy hex nuts
and 4 flat washers per
anchor bolt (TYP).

Base Plate Size as
required by Design

Grounding
Lug

Fabrication Details — All Poles

“““““ Min. thread projection Loading
| at top of bolt = 10" for
section c-¢ Note: Unless otherwise specified, locate Terminal Compartment | ‘K///Hu-a" diameer bolt (TYP). o
1 fayt above the pole base plate at 180 degrees on the | Galvanize a minimum of 2" Base of Pole
pole's radial index. ———— below threads from top of
T i : | bolt.
Terminal Compartment Detail
('o , O‘w (O Q\
SHAFT DAT/LIY  coocfoomlomenf e SECTION D/ T/LSY oottt ‘V,//’—'unless otherwise specified.
ARM~-A D/T/L/Y  ealeel e/
o NCDOT STANDARD oo o
ARM=B D/T/L/Y oot oot oot e N ©)
aaandded Arm I.D. Tag .
A-B. DIA/B.C.ALSY oot oot oot (Provide on each section of a multi-section mast arm) Anchor Bolt Circle
 NCDOT STANDARD  ooveemeemcne Hole (TYP) Dia. "BCT
o / . 14
Shaft I.D. Tag , Win. thread projection Bolt Dia. +4
(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. : i . | -
3) B.C. = Bolt Circle of Anchor Bolts | Common To SR
4) If Custom Design, use "NCDOT STANDARD" line for plan pole I.D. All Metal Poles A A
5) See drawing M4 for mounting positions of I.D. tags. | PN DAE: _ Way 2005 [meviewosr: G.F, Andrews ‘%Mi‘?“
, Bottom 122 N McDowell Ss, Ruleigh NC 1o} PREPIREDBY: P.L. Alexander jReviewnev: A.M. Esposito 5\5’* G
e . ] . | o . SCALE REVISIONS NI, | OATE rant
Identification Tag Details Anchor Bolt Detail 0 N - | L Sartar 92000
| | HONE - SIG. INVENTORY 0. ~
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 PROJECT REFERENCE NO.{  SHEET NO.

8ig. 2
R-2408A M 4
See Slip Fit Joint Detail qi
54" Dia. Thru Bolt
i (See Slip Fit Joint Detail)
i | Hand Hole

with cover

Arm I.D.Tag mounting

location (See drawing M2) | “;?““”ﬁ”

location (See drawing M2)

Backing Ring

O

e —od

Base of Pole

See drawing M5 for Mast Arm
connection details

Details — Mast Arm  Poles

Bolt Hole

Telescopic Arm Mast Arm
{Outboard Section) (Inboard Section)

i

i : Mgttt e B LA

; Bolt Cirele "BC™ AT :f':::::::z:::;:::::::::":i?: _________ __’.,

o ‘ B, e
180 !
t :
; ; Z?
Section A__A Rt e PE) ECET TR
(See drawing M 2) Shaft I.D.Tag mounting
34" Factory Drilled Hole location (See drawing M2) N
Pole Base Plate in Outboard Tube.

Field Drill Inboard Tube.

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

Slip Fit Joint Detail for Mast Arm
-——1 -«—— T=Wall Thickness | \

Field Applied NT
Silicone Caulk B |

Term%gfl 2Fmpqrtm§g§ ]
ee drawing \\\\

1on

®

[1  Full Pen.

2
Fabrica

Backing Ring — N |
ing Ring Y ] Se \ eld : v Y
\ r A A
~~~~~~~~~~~ 80 —- Monotube Mast Arm Pole
)} A (.14in./Tt. taper)

! — Terminal
| Compartment

Section B-B |
C ' SEAL

(Pole Attachment to Base Plate) 270 Typical Fabrication Details -
! for Mast Arm Poles
Full-Penetration Mast Arm Radial Orientation T —
G]"‘oove we 1d Detall | m&w%mz;w pe—— P.L.ailexander REVIEWED o A.i..Es:o;g:

SCALE REVISIONS INIT. DATE

Sa

SlBNATURﬁ

SIG. INVENICRY NO.
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PROJECT REFERENCE NO.

Ad]ustable Clamp Type Bolted Welded Ring Stiffened Mast Arm Connection R-2408A
Mast Arm Connection

Top Ring Plate

. v
Side Gusset

Plate (TYP) | Plate (TYP) Side Gusset Plate (TYP)
N ) || S o |
T - O
; z ——
§m ' 2" piameter | <:' |
: Pipe for Wiring N » g
E 6"X 8" Hand hole
:ﬁ w/ cover » |
| =
Design Connection plate Plan View fing Fate - fotton Ring plate B Vi orton fung Fiate -
thickness as required | an view Mast Arm Att. O ottom View < |
Plate Thickness ,
1 la Side Gusset Plate -
id 1 1 i Flange Plate
Side Elevation View nge Plate | 8 |
m/ See Note 1 Side Elevation View | z
; VI Backing Ring | | |
| = Top Ring Plate
2" Diometer P <— Plate Width— P RIS (72
iameter Pipe Bolt S o m—
@;@ for Wire entrance r»— P _*1 See Note 1 & m—
to pole | —O e (®
4 | Backing Ring \\ - ool
@g@ Direct Tension £ .im” - 34" Max. (E' -
Indicator+hardened o | Z—1O _ Mast Arm Wall
. . flat washer (TYP) =X —— ¢ Q |
Direct Tension & )
Indicator + hardened f B e | O |
flat washer (TYP) | Full-Penetration & -
. . @ \—‘Gl‘oove Weld Detail l Y i - O Bolt Hole ' ,
Front Elevation View (See Section B-B) . Oﬁt\_ Diameter = Bolt + 14" .9 |
_ ] Section View A-A (o 8
Front Elevation View L | . O
| Mast Arm Attachment Plate - Back Elevation View | v |
4) - Size "E" Hex (o B
Head Bolts with (1) -Q |
Hex Nuts & Washers | ‘:’ |
| T = Arm Wall Thickness —> [~ Notes: LL.

Hole in pole field
drilled for 24" X 1lB"
Self Tapping Bolt

1. Provide a permanent means of identification above the mast arm to
indicate proper attachment orientation of the mast arm.
Full Pen. 2. Designer will determine the size of all structural components, plates
Weld fasteners, and welds shown unless they are already specified.
3. Designer is responsible for providing appropriate drainage points.

73

Backing Ring
38" Max.

45°

< (TYP) - A " o SEAL
N R=.44"+T . ‘ ,
Mast Arm Fabrication Details For
; ’ Attachment Plate 1 ¥ — 3 Mast Arm Gonnection To Pole
(WP) 2 V ) ‘ ’ W i -. §

. 3%, 4 028094 ;
| Section B-B EInb PLAN DATE: Hay 2005 |reviewosy: O.F. Andrews Smm@*b S
. . 122 N. Mcowell zroeg} PREPARED BY: P, L. Alpxander jneviewed sv: A M, Esposito ,,ff C. ';3“ =

Plan View Full-Penetration Groove Weld Detail . e s R

. ) ] ' | | 2l farker a.2200
1516, INVENTORY W0,




PROJECT REFERENCE NO.

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

R-2408A

¢ Foundation V1 Bars

C Bars
V1 Bars . Heavy Hex Nut |
V1 H Bars = with Flat Washer F :
r / nho Pole Base Plate
o5 : T 2 |
¢ Foundation §'3§I . . X 1 Anchor Bolt l s
=2 I Projection ; ; h ; .
#4 V2 Bars \ . A . ") i 1 féx i 1" Chamfer (Typ)
T Max t Nut Height—<__ || [BR X 1B
[Ea. Face (Typ) ' — Y e E e . '

mvncsncniRigi
%
&

Fae> =i 2"-5" Foundation Projection
I . Above Ground Level

!

5

‘*-L!{
T R
pdid]
|
N

Wing Wall Wing Wall >
- ~ Legngth e D T Legngtﬁ ™ | Typical
e Section A-A Ground Slope
!-.-
- 2
: * v
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z O
g ~ L B
R N O ! J IR 7S B A S B A\ RN | O]
R TRt - ~fefmedm e d- H BARS ~5
SIS S e [ o (0] [N U N N - B [ | - Anchor Bolts (Typ) |
Blod | il i ] , R 2, c|
e A A [y ey e -
ol | FEEi SN I w0 1 S R AR 3 Hoavy Hex Nut 2
= - S I THILE SEAL SR LT TN =| 5| & R R e G AL CEL EEL LTl i it et B WS ™ with Flat Washer | Ol
=1 %@ | Alii..deild. > Bars S8l s SR TS S S 20 W B BT P " Top and Bottom (Typ)
g @ - el Q8 @ edeecheadehbatenabenebendedeatdendnctend e o B B & &
o ke oL LT L & o o @ T T S St sl at hll IR £] —Anchor Bolt Lock Plate
s _Y S-S - S-S s S| 2 ST - S SO N SN S S Y 3 (Same as Base Plate Template) ~
-4 l 5 8 ' 1 s : wd = g .-.-.-~--.-~~--“§-i--*-:-w-}-w-:—-i-*-*'-“----‘t---“‘--f-"-‘ A ‘:f't
e AR B el @ SRR B A D : |
3 U S = e HE R A e | |
ol e YoLTTTTTTTTUV A S F| gy |edebeeipebsiedeedng 2ok P |
g BEA LD 3 SHER I N IRy |
-1 1. ' J 1 4 i SN IS S-SVt USSP A - N dunmmbmad O - W
5 82 S St ek et X 1 i S 2/ * m—
el @° e = #a Vo Bars| | 5+ b 4 4 < &°
o - —pp—gy g vt - t s s t ") ’ = -4 -
S - BT S G W ~:--:~A~--:----:~--,:-.:‘-\\_ ve A gk Typical Foundation ~ .._o |
@) I R a. Face | 1 {1 1 41l N_vi Bars | . .
Olg fror 1ot (Typ) == °la Conduit Details . | ©
S T - Notes
A coars— | ii i i i} | Fa)
| S TN SR v | . The number of C-bars is based on
abobunduawnaneadnds ¥ ]\‘ wbondnenctonodnd ‘ i Foundation | foundation depth. For standard
, foundations, see sheet M 8.
1 2. girculr%r tﬁ re%nfo;cg.ng rit,:gssggay | ‘
‘ ' ‘ 40 4 QRh e vertically adjusted by +/- 3 |
REINFORCING STEEL TABLE REINFORCING STEEL TABLE FOR | | — | at 2 deptn between 2'-0" and 3'-0" O|
FOR STANDARD DRILL PIER SHAFT STANDARD 42" and 48" DRILL PIER SHAFT PEL Y|Py | 'C‘l’ faci»ll’fate the installation of ® mus |
(42" & 48" DIAMETER) WITH TYPE 1 AND TYPE 2 WING WALLS R RN EIEE Sage. ot CONAULL entering in the f "5
Shaft Conc. Wing Wall Drill Pier Reinforcing Steel | T '”*“" 1T - . The length of Vi-bars is based on :
Dia | Volume | Bar | o | g | Type |Longth Type Shaft Dia. | Bar l No. | Size | T SO 147/, 1 T N1 Y | S 2'-6 foundation depth.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>