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4-6 PLAN SHEETS

3 SUMMARY OF QUANTITIES

W-5319

2

3A SUMMARY OF DRAINAGE AND EARTHWORK QUANTITIES

     

        CONSTRUCT ALL CURB RAMPS ACCORDANCE WITH STD 848.05 and/or 848.06.

        CURB RAMPS ARE SHOWN ON THE PLANS AT APPROXIMATE LOCATIONS.

CURB RAMPS

        

         ANY RELOCATION OF EXISTING UTILITIES WILL BE ACCOMPLISHED BY OTHERS.  

         WILL BE AS SHOWN ON THE PLANS OR AS DIRECTED BY THE ENGINEER.  

         USING 3’ RADII OR RADII AS SHOWN ON THE PLANS.  LOCATIONS OF DRIVES

         DRIVEWAYS SHALL BE CONSTRUCTED IN ACCORDANCE WITH STD. 848.02

DRIVEWAYS:  

         INVOLVED.  

         THIS WORK WILL BE PAID FOR AT THE CONTRACT UNIT PRICE FOR THE PARTICULAR ITEMS 

         SUITABLE CONNECTIONS WITH ALL ROADS, STREETS, AND DRIVES ENTERING THIS PROJECT.  

         THE CONTRACTOR WILL BE REQUIRED TO DO ALL NECESSARY WORK TO PROVIDE 

SIDE ROADS:  

         PROPER TIE-IN.  

         PLACED.  GRADE LINES MAY BE ADJUSTED BY THE ENGINEER IN ORDER TO SECURE A 

         ALONG THE CENTER LINE OF SURVEY ON WHICH THE PROPOSED RESURFACING WILL BE 

         ARE SHOWN, THE PROFILES SHOWN DENOTE THE TOP ELEVATION OF THE EXISTING PAVEMENT 

         SURFACING AT GRADE POINTS SHOWN ON THE TYPICAL SECTIONS.  WHERE NO GRADE LINES 

         THE GRADE LINES SHOWN DENOTE THE FINISHED ELEVATION OF THE PROPOSED 

GRADING AND SURFACING OR RESURFACING AND WIDENING:  

                                       REVISED:      07-30-2012

                                       EFFECTIVE:    01-17-2012

GENERAL NOTES:                         2012 SPECIFICATIONS

852.10    Median Construction - with Curb and Gutter

852.01    Concrete Islands

846.01    Concrete Curb, Gutter and Curb & Gutter

840.72    Pipe Collar

840.03    Frame, Grates and Hood - for Use on Standard Catch Basin

840.02    Concrete Catch Basin - 12" thru 54" Pipe

DIVISION 8 - INCIDENTALS

300.01    Method of Pipe Installation 

DIVISION 3 - PIPE CULVERTS

225.02    Guide for Grading Subgrade - Secondary and Local

DIVISION 2 - EARTHWORK

STD.NO.                       TITLE

and by reference hereby are considered a part of these plans:

N. C. Department of Transportation - Raleigh, N. C., Dated January, 2012 are applicable to this project

The following Roadway Standards as appear in "Roadway Standard Drawings" Highway Design Branch -

2012 ROADWAY ENGLISH STANDARD DRAWINGS

                                                      REV. 10-30-2012

                                                      EFF. 01-17-2012



Existing Edge of Pavement

Existing Curb

Proposed Slope Stakes Cut

Proposed Slope Stakes Fill

Existing Metal Guardrail

Existing Cable Guiderail

Proposed Guardrail

Equality Symbol

Pavement Removal

Baseline Control Point

RIGHT OF W AY:

Existing Right of W ay Marker

Existing Right of W ay Line

h

Existing Control of Access

Proposed Control of Access

Proposed Right of W ay Line

C

F

Existing Easement Line

Proposed Temporary Construction Easement

Proposed Temporary Drainage Easement

Proposed Permanent Drainage Easement

Proposed Permanent Utility Easement

HYDROLOGY:

Stream or Body of W ater

Hydro, Pool or Reservoir

Flow Arrow

Disappearing Stream

Spring

;

z

v

W

K
Proposed Lateral, Tail, Head Ditch

False Sump

Proposed Cable Guiderail

MAJOR:

Bridge, Tunnel or Box Culvert

Bridge Wing W all, Head W all and End W all

MINOR:

Head and End W all

Pipe Culvert

Footbridge

Paved Ditch Gutter

UTILITIES:

ROADS AND RELATED FEATURES:

Existing Power Pole

Proposed Power Pole

P

U/G Power Cable Hand Hole

Power Manhole

Power Line Tower

Power Transformer

Existing Joint Use Pole

Proposed Joint Use Pole

Existing Telephone Pole

Proposed Telephone Pole

Telephone Manhole

Telephone Booth

Telephone Pedestal

U/G Telephone Cable Hand Hole

R

}

T

p

Q

l

e

]

/

b

H-Frame Pole O O

POW ER:

TELEPHONE:

Telephone Cell Tower

Recorded U/G Power Line

Recorded U/G Telephone Cable

Designated U/G Telephone Cable (S.U.E.*)

Recorded U/G Telephone Conduit

Designated U/G Telephone Conduit (S.U.E.*)

Recorded U/G Fiber Optics Cable

W ATER:

W ater Manhole

W ater Meter

W ater Valve

W ater Hydrant

Recorded U/G W ater Line

4

I

H

a

TV:

TV Satellite Dish

TV Pedestal

TV Tower

U/G TV Cable Hand Hole

Recorded U/G TV Cable

Recorded U/G Fiber Optic Cable

Designated U/G Fiber Optic Cable (S.U.E.*)

r

|

I
]

GAS:

Gas Valve

Gas Meter

Recorded U/G Gas Line

n

c

SANITARY SEW ER:

Sanitary Sewer Manhole

Sanitary Sewer Cleanout

U/G Sanitary Sewer Line

Recorded SS Forced Main Line

Designated SS Forced Main Line (S.U.E.*)

d

o

A/G Water

Above Ground Gas Line
A/G Gas

Above Ground W ater Line

Above Ground Sanitary Sewer A/G Sanitary Sewer

MISCELLANEOUS:

Utility Pole O
F

S
3

Utility Pole with Base

Utility Located Object

Utility Traffic Signal Box

Utility Unknown U/G Line

?

CONC

CONC WW

v

v
Drainage Box: Catch Basin, DI or JB

Storm Sewer

Storm Sewer Manhole m

U/G Tank; W ater, Gas, Oil

A/G Tank; W ater, Gas, Oil

BOUNDARIES AND PROPERTY:

State Line

County Line

Township Line

City Line

Reservation Line

Property Line

Existing Iron Pin

Property Corner

Property Monument

Existing Fence Line

Proposed W oven Wire Fence

Proposed Chain Link Fence

Proposed Barbed Wire Fence

g

F

123

Existing W etland Boundary

Proposed W etland Boundary

Existing Endangered Animal Boundary

Existing Endangered Plant Boundary

BUILDINGS AND OTHER CULTURE:

Area Outline

Gas Pump Vent or U/G Tank Cap

Church

School

Dam

Sign

Small Mine

W ell

V

M

W
W

S

x

Foundation

S

Building

y

y

VEGETATION:

Single Tree X

Y

Vineyard

Single Shrub

Hedge

W oods Line

Orchard

Vineyard

RAILROADS:

Standard Gauge

RR Signal Milepost

Switch

RR Abandoned

RR Dismantled

S

FLOW

Designated U/G Power Line (S.U.E.*)

Designated U/G Fiber Optics Cable (S.U.E.*)

Designated U/G W ater Line (S.U.E.*)

Designated U/G TV Cable (S.U.E.*)

Designated U/G Gas Line (S.U.E.*)

U/G Test Hole (S.U.E.*)

*S.U.E. =  Subsurface Utility Engineering

WLB

EIP

B

ECM

CONC HW

CB

CSX TRANSPORTATION

MILEPOST 35

SWITCH

Cemetery

EXISTING STRUCTURES:

Parcel / Sequence Number

E

AATUR

End of Information E.O.I.

Note: Not to Scale
SHEET NO.PROJECT REFERENCE NO.

1B

Abandoned According to Utility Records

WLB

EAB

EPB

R
W

R
W

R
W

C
A

E

TDE

PDE

PUE

S

P

P

T

T

TC

TC

T FO

T FO

W

W

TV

TV

TV FO

TV FO

G

G

SS

FSS

FSS

?UTL

Jurisdictional Stream JS

1
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/
0
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/
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1

Buffer Zone 1

Buffer Zone 2

BZ 1

BZ 2

W etland

Proposed Permanent Easement with

Iron Pin and Cap Marker

Proposed Temporary Utility Easement TUE

  Iron Pin and Cap Marker

Proposed Right of W ay Line with

DUEProposed Permanent Drainage /  Utility Easement

AUEProposed Aerial Utility Easement

CRProposed Curb Ramp

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

CONVENTIONAL  PLAN SHEET SYMBOLS

Underground Storage Tank, Approx. Loc.

Geoenvironmental Boring

UST

Known Soil Contamination: Area or Site

Potential Soil Contamination: Area or Site

  Concrete or Granite R/W Marker

Proposed Right of W ay Line with

C
A  Concrete C/A Marker

Proposed Control of Access Line with

W-5319
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ENGINEER ENGINEER

HYDRAULICSROADW AY DESIGN
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NOTE:  PAVEMENT EDGE SLOPES ARE 1 : 1 UNLESS SHOWN OTHERWISE.

GRADE

POINT

E1
D1 C1

USE TYPICAL SECTION #1  (NTS)

GRADE
POINT

W-5319

-L- STA 44+22.74 TO STA 45+55.21

0.02 FT/FT

2’ 6" VAR 0’ - 12’

EXISTING

6’

5:1

0’- 12’1
’ 

6
"

VAR SEE PLANS

10’-12’

EXISTING

USE TYPICAL SECTION #2  (NTS)

-L- STA 49+83.87 TO STA 53+07.02

S

E1 D1

R1

C1

R2R3

EXISTING
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C1

EARTH MATERIAL.

EXISTING PAVEMENT.

T

U

D1 I19.0B, AT AN AVERAGE RATE OF 456 LBS. PER SQ. YD.

PROP. APPROX. 4" ASPHALT CONCRETE INTERMEDIATE COURSE, TYPE 

R1

E1 AT AN AVERAGE RATE OF 570 LBS. PER SQ. YD.

PROP. APPROX. 5"  ASPHALT CONCRETE BASE COURSE, TYPE B25.0B,

PROP. 2’-6" CONCRETE CURB AND GUTTER

IN EACH OF TWO LAYERS

AN AVERAGE RATE OF 168 LBS. PER SQ.YD. 1.5 INCHES 

PROP. APPROX. 3" ASPHALT CONCRETE SURFACE COURSE, TYPE S9.5B, AT

R2 1’-6" CONCRETE CURB AND GUTTER.

R3 4" CONCRETE ISLAND COVER.

EXISTING CONCRETE SIDEWALK.S 

10/12/2015 10/12/2015 



ITEM DESCRIPTIONSECT

ASPHALT CONCRETE SURFACE COURSE, TYPE S9.5B

610 TON ASPHALT CONCRETE BASE COURSE, TYPE B25.0B

610 TON ASPHALT CONCRETE INTERMEDIATE COURSE, TYPE I19.0B

610 TON

620 TON ASPHALT BINDER FOR PLANT MIX, GRADE PG64-22

QUANTITY UNIT

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

SUMMARY OF QUANTITIES

300 TON

300

FOUNDATION CONDITIONING MATERIAL, MINOR STRUCTURES

FOUNDATION CONDITIONING GEOTEXTILESY

R
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840 EA1 MASONRY DRAINAGE STRUCTURES

310 LF

 

    

801 CONSTRUCTION SURVEYING

1 LS GRADING

800 MOBILIZATION1 LS

1 LS

226

10

10

15" RC PIPE CULVERTS, CLASS III24

CY  PIPE COLLARS  840 

30

LF  1’-6" CONCRETE CURB & GUTTER  846 

LF  2’-6" CONCRETE CURB & GUTTER 846 

LF  CONCRETE VALLEY GUTTER
 

846 

SY  4" CONCRETE ISLAND COVER 852 

SY  5" MONOLITHIC CONCRETE ISLANDS(SURFACE MOUNTED)852 

.5

270

160

125

135

400

120

240

30

FRAME WITH GRATE & HOOD, STD  840.03, TYPE E1840 EA

1620

1620

TON

LB SEED FOR TEMPORARY SEEDING

FERTILIZER FOR TEMPORARY SEEDING0.6

RESPONSE FOR EROSION CONTROLEA41632

150

1 ACRE SEEDING AND MULCHING

1661

1661 TON

SEED FOR REPAIR SEEDING

FERTILIZER FOR REPAIR SEEDING

LB

SP

.2

50

EA   4

EA   2

W-5319

ADJUST WATER VALVE

ADJUST MANHOLE LID

858

858



BORROWUNDERCUTLOCATION EMBT+ %
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COMPUTED BY:

CHECKED BY: DATE:

DATE:

LIST OF PIPES, ENDW ALLS, ETC. (FOR PIPES 48" & UNDER)
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REMARKS

12" 15" 18" 24" 30" 36" 42" 48" 12" 36" 42" 48"

STANDARD 840.03

AND HOOD

FRAME, GRATES

CU. YDS.

OR GAUGE

THICKNESS

*FT.
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OTHERWISE)

NOTED

(UNLESS

STD. 838.80

OR

STD. 838.11

STD. 838.01,
C.B.

N.D.I.

D.I.

J.B.

M.H.

CATCH BASIN

NARROW DROP INLET

DROP INLET

JUNCTION BOX

MANHOLE

TRAFFIC BEARING DROP INLETT.B.D.I.
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GRAPHIC SCALE
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DATUM DESCRIPTION

THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT

IS BASED ON THE STATE PLANE COORDINATES ESTABLISHED BY

NCDOT FOR MONUMENT "GPS-4"

WITH NAD 83/NSRS 2007 STATE PLANE GRID COORDINATES OF

NORTHING:  364701.915(ft)  EASTING:  2666320.124(ft)

ELEVATION:  8.81(ft)

THE AVERAGE COMBINED GRID FACTOR USED ON THIS PROJECT

(GROUND TO GRID) IS:  0.999918970

THE N.C.  LAMBERT GRID BEARING AND

LOCALIZED HORIZONTAL GROUND DISTANCE FROM

"GPS-4" TO -L-  STATION  IS

   

ALL LINEAR DIMENSIONS ARE LOCALIZED HORIZONTAL DISTANCES

VERTICAL DATUM USED IS NAVD 88
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DATUM DESCRIPTION

THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT

IS BASED ON THE STATE PLANE COORDINATES ESTABLISHED BY

NCDOT FOR MONUMENT "GPS-4"

WITH NAD 83/NSRS 2007 STATE PLANE GRID COORDINATES OF

NORTHING:  364701.915(ft)  EASTING:  2666320.124(ft)

ELEVATION:  8.81(ft)

THE AVERAGE COMBINED GRID FACTOR USED ON THIS PROJECT

(GROUND TO GRID) IS:  0.999918970

THE N.C.  LAMBERT GRID BEARING AND

LOCALIZED HORIZONTAL GROUND DISTANCE FROM

"GPS-4" TO -L-  STATION  IS

   

ALL LINEAR DIMENSIONS ARE LOCALIZED HORIZONTAL DISTANCES

VERTICAL DATUM USED IS NAVD 88
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GRAPHIC SCALE

0’ 30’ 60’ 90’30’

SEE SHEET 3A FOR DETAILS
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DATUM DESCRIPTION

THE LOCALIZED COORDINATE SYSTEM DEVELOPED FOR THIS PROJECT

IS BASED ON THE STATE PLANE COORDINATES ESTABLISHED BY

NCDOT FOR MONUMENT "GPS-4"

WITH NAD 83/NSRS 2007 STATE PLANE GRID COORDINATES OF

NORTHING:  364701.915(ft)  EASTING:  2666320.124(ft)

ELEVATION:  8.81(ft)

THE AVERAGE COMBINED GRID FACTOR USED ON THIS PROJECT

(GROUND TO GRID) IS:  0.999918970

THE N.C.  LAMBERT GRID BEARING AND

LOCALIZED HORIZONTAL GROUND DISTANCE FROM

"GPS-4" TO -L-  STATION  IS

   

ALL LINEAR DIMENSIONS ARE LOCALIZED HORIZONTAL DISTANCES

VERTICAL DATUM USED IS NAVD 88
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OASIS 2070 TIMING CHART

 other phases should not be lower than 4 seconds.

* 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 
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    Controller Asset #0423.

    Master Asset #10213,

7.  Closed loop system data: 

    supersede these values.

    signal system timing values

    operation only.  Coordinated

    chart are for free-run

6.  Maximum times shown in timing

    presence mode.

5.  Set all detector units to

    phase 2+5 may be reversed.
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    unless otherwise directed by
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ST = STOP TIME
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EX. :  1A, 2A, ETC. = LOOP NO.’S
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Division 2 Morehead City  Carteret County 

02-0423

Electrical Detail                       

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

OVERLAPS................NONE

SOFTWARE................ECONOLITE OASIS

1A

1

2A

2B

2

2
NOT

USED

3A

3 4

4A

4

4B

4

4C

4

4D

NOT

USED

5A

5 5

5

5B

5C

6

6

6A

6B

NOT

USED

7

7A

8

8

8A

8B

8

8C

SYS.

DET.

SYS.

DET.

INPUT FILE CONNECTION & PROGRAMMING CHART

PIN

NO.

INPUT

FILE POS.

LOOP

TERMINAL
LOOP NO.

DETECTOR

NO.

NEMA

PHASE

INPUT

ASSIGNMENT

NO.

CALL

DELAY

TIME

FULL

EXTEND
STRETCH

TIME

DELAY

TIME

1A 56 1I1UTB2-1,2 118 Y Y       

2A 39 2I2UTB2-5,6 21 Y Y       

2B 43 12I2LTB2-7,8 25 Y Y       

3A 58 3I5U 320 Y Y       TB4-5,6

5A 55 5J1U 517 Y Y       TB3-1,2

5B 40 6J2U 52 Y Y       TB3-5,6

5C 44 16J2L 56 Y Y       TB3-7,8

6A 64 36J3U 626 Y Y       TB3-9,10

6B 77 46J3L 639 Y Y       TB3-11,12

7A 57 7J5U 719 Y Y       TB5-5,6

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

* SYSTEM DETECTOR ONLY.  REMOVE THE VEHICLE PHASE ASSIGNED TO THIS

DETECTOR IN THE DEFAULT PROGRAMMING.
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THE SIGNAL DESIGN:   02-0423  

DESIGNED:   January 2015 

REVISED:   N/A       

PHASES USED.............1,2,3,4,5,6,7,8

1B 56 1I1LTB2-3,4 118 Y Y       
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(program controller as shown below)

FROM OASIS LOCAL CONTROLLER MAIN MENU

SELECT:  4 PHASE SEQUENCE

PHASE SEQUENCE: PAGE 1  NEXT: PAGES)

PHASE SEQUENCE PROGRAMMING DETAIL

RNG LEAD   BARRIER 1  X-LAG LEAD   BARRIER 2  X-LAG 

1   1     2     0     0     3     4     0     0     

2   0     6     0     5     7     8     0     0     

3   0     0     0     0     0     0     0     0     

4   0     0     0     0     0     0     0     0     

(8 - PHASE, W/ 1+ 5 CONFLICTING)

   Closed Loop System 3.

8. The cabinet and controller are part of the Morehead City

SEALED:   12-15-15 

S
L
O
T
 
E
M
P
T
Y

  DTJ  

7. Program phases 2 and 6 for Yellow Flash.

* S08 59 15J9U 21TB7-9,10 SYS

* S09 61 17J9L 23 SYSTB7-11,12

S08

S09

8A 42 8J6U 84  Y    TB5-9,10

4A 41 4I6U 43  Y    TB4-9,10

4B 45 14I6L 47  Y    TB4-11,12

Sig. 1.1
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=  DENOTES POSITION

OF SWITCH
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NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17
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(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.
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ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

CONTROLLER..............2070

LOAD SWITCHES USED......S1,S2,S4,S5,S7,S8,S10,S11

UNLESS ALL SIGNATURES CO M PLETED

DOCU M ENT NOT CONSIDERED FINAL

NOTES

2. Program phases 4 and 8 for Dual Entry.

3. Enable Simultaneous Gap-Out for all phases.

6. Program phases 2 and 6 for Start Up In Green.

   heads flash in accordance with the Signal Plans.

   the output file.  The installer shall verify that signal 

   program blocks for all unused vehicle load switches in 

1. To prevent "flash-conflict" problems, insert red flash 

   

4. Program phases 2 and 6 for Variable Initial.

   

5. Program phases 2, 4, 6 and 8 for Gap Reduction.

NU = Not Used

CABINET.................332 /W/ AUX

OUTPUT FILE POSITIONS...18 WITH AUX. OUTPUT FILE

4C 65 34I7U 427 Y Y Y 2.0 5.0TB6-1,2

4D 78 44I7L 440 Y Y Y 2.0 5.0TB6-3,4

8B 46 18J6L 88 Y Y Y 2.0 5.0TB5-11,12

8C 66 38J7U 828 Y Y Y 2.0 5.0TB7-1,2
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NOTES

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

-0.05 ft.

+/-0.0 ft. +/-0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

Note 7

See

Design Loading for METAL POLE NO. 2

68’

Design Height 19 ft

METAL POLE No. 1 and 2

For 8 Bolt Base Plate

See Note 6

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

Elevation View

Note 7

See

Design Loading for METAL POLE NO. 1

Design Height 24 ft

Elevation View

Note 8

See

Note 8

See

POLE RADIAL ORIENTATION

4 & 5

See Notes

Elevation Differences for:

High point of roadway surface
Elevation difference at

Edge of travelway or face of curb
Elevation difference at

Baseline reference point at

Division 2    Carteret County         Morehead City

               

Pole 1 Pole 2

4"

Plate width

C Pole
L

L
C Foundation

H2

Roadway Clearance

Minimum 16.5 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

Maximum 25.6 ft.

C Pole
L

1’

Maximum 25.6 ft.

Roadway Clearance

Minimum 16.5 ft.

High Point of Roadway Surface

See Note 7e

See Note 7d

L
C Foundation

H2

Base line reference elev. = 0.0’

@ 180

Compartment

Terminal

B.C.

Direction

Mast Arm

LC

2
2
�

(T
yp

)

270

180

90

B.C.

Direction

Mast Arm

0

2
2
�

 
4
5

T
yp

)

(

90

180 CL

270

0
LC

CL

90

180

270

0

LC Foundation @ ground level 

4
5
 

4 & 5

See Notes

SYMBOL

LOADING
DESCRIPTION AREA SIZE W EIGHT

MAST ARM LOADING SCHEDULE

Street Name2

5’ 12’ 12’

60’

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

25.5" L
X

66.0" W
74 LBS

2
36.0" L

X
30.0" W

RIGID MOUNTED

SIGN
14 LBS7.5 S.F.

RIGID MOUNTED

STREET NAME SIGN
12.0 S.F. 27 LBSStreet Name

96.0" L
X

18.0" W

12"-3 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
9.3 S.F.

52.5" L
X

25.5" W
60 LBS

NCDOT Wind Zone 2 (130 mph)         

12"-5 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
16.3 S.F.

56.0" L
X

42.0" W
103 LBS

H1= 24.25’

H1= 20.25’

February 2015 PLA

JPG

02-0423

W-5319

                                

NC 24/SR 1176 (Bridges Street

At

US 70 (Arendell Street)

12’ 12’ 7’

12’ 43’

Street Name

6’

+/-0.00 ft.

6’
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SEAL

Sig. 1.2

the Division Traffic Engineer at (919) 439-2800 for the reports.

The Department will provide soil penetration data (SPT) for foundation designs.  Contact11.

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm length shown will allow10.

assistance at (919) 773-2800.

contractor may contact the Signal Design Section Senior Structural Engineer for 

Engineer as this may affect the mast arm lengths and arm attachment heights. The

If pole location adjustments are required, the contractor must gain approval from the9.

H1 plus 1/2 of the total height of the mast arm attachment assembly plus 1 foot.

Mast arm attachment height (H1) plus 2 feet, or

the following:

The pole manufacturer will determine the total height (H2) of each pole using the greater of 8.

foundation ground level and the high point of the roadway.

Refer to the Elevation Data Chart for the elevation differences between the proposede.

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

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

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

height as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachmenta.

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

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

requirements.

stiffened box connection shown as long as the connection meets all of the design

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring5.

horizontal when fully loaded.

pitched arch where the tip or the free end of the mast arm does not deflect below

The camber design for the mast arm deflection should provide an appearance of a low4.

Design all signal supports using stress ratios that do not exceed 0.9.3.

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

loads that will be applied at the time of the installation. The contractor should refer to the

views. These are anticipated worst case "design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation2.

DESIGN REQUIREMENTS

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

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The traffic signal project plans and special provisions.

The 2012 NCDOT Roadway Standard Drawings.

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

The 2012 NCDOT "Standard Specifications for Roads and Structures." The latest addenda to

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

Design the traffic signal structure and foundation in accordance with:1. 

DESIGN REFERENCE MATERIAL
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NOTES

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

-0.22 ft.-0.57 ft.

+/-0.0 ft. +/-0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

Note 7

See

Design Loading for METAL POLE NO. 4

50’

Design Height 19 ft

METAL POLE No. 3 and 4

For 8 Bolt Base Plate

See Note 6

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

Elevation View

Note 7

See

Design Loading for METAL POLE NO. 3

Design Height 24 ft

Elevation View

Note 8

See

POLE RADIAL ORIENTATION

4 & 5

See Notes

Elevation Differences for:

High point of roadway surface
Elevation difference at

Edge of travelway or face of curb
Elevation difference at

Baseline reference point at

Division 2    Carteret County         Morehead City

               

Pole 1 Pole 2

4"

Plate width

C Pole
L

L
C Foundation

Roadway Clearance

Minimum 16.5 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

Maximum 25.6 ft.

C Pole
L

1’

Maximum 25.6 ft.

Roadway Clearance

Minimum 16.5 ft.

High Point of Roadway Surface

See Note 7e

See Note 7d

L
C Foundation

H2

Base line reference elev. = 0.0’

@ 180

Compartment

Terminal

B.C.

Direction

Mast Arm

LC

2
2
�

(T
yp

)

270

180

90

B.C.

Direction

Mast Arm

0

2
2
�

 
4
5
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yp

)

(
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180 CL

270

0
LC

CL

90

180

270

0

LC Foundation @ ground level 
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4 & 5

See Notes

SYMBOL

LOADING
DESCRIPTION AREA SIZE W EIGHT

MAST ARM LOADING SCHEDULE

Street Name2

5’ 12’ 15’

63’

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

25.5" L
X

66.0" W
74 LBS

2
36.0" L

X
30.0" W

RIGID MOUNTED

SIGN
14 LBS7.5 S.F.

RIGID MOUNTED

STREET NAME SIGN
12.0 S.F. 27 LBSStreet Name

96.0" L
X

18.0" W

12"-3 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
9.3 S.F.

52.5" L
X

25.5" W
60 LBS

NCDOT Wind Zone 2 (130 mph)         

12"-5 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
16.3 S.F.

56.0" L
X

42.0" W
103 LBS

H1= 23.75’

H1= 20.5’

February 2015 PLA

JPG

02-0423

W-5319

                                

NC 24/SR 1176 (Bridges Street

At

US 70 (Arendell Street)

12’ 12’ 7’

19’

Street Name

6’

2

6’ 6’

2

6’ 6’

H2 = 35.0’
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SEAL

Sig. 1.3

See Sheet Sig. M3

5’ Below Top of Pole

W/Weatherhead at 90

Provide 1-2" Half Coupling

the Division Traffic Engineer at (919) 439-2800 for the reports.

The Department will provide soil penetration data (SPT) for foundation designs.  Contact11.

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm length shown will allow10.

assistance at (919) 773-2800.

contractor may contact the Signal Design Section Senior Structural Engineer for 

Engineer as this may affect the mast arm lengths and arm attachment heights. The

If pole location adjustments are required, the contractor must gain approval from the9.

H1 plus 1/2 of the total height of the mast arm attachment assembly plus 1 foot.

Mast arm attachment height (H1) plus 2 feet, or

the following unless otherwise shown:

The pole manufacturer will determine the total height (H2) of pole 4 using the greater of 8.

foundation ground level and the high point of the roadway.

Refer to the Elevation Data Chart for the elevation differences between the proposede.

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

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

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

height as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachmenta.

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

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

requirements.

stiffened box connection shown as long as the connection meets all of the design

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring5.

horizontal when fully loaded.

pitched arch where the tip or the free end of the mast arm does not deflect below

The camber design for the mast arm deflection should provide an appearance of a low4.

Design all signal supports using stress ratios that do not exceed 0.9.3.

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

loads that will be applied at the time of the installation. The contractor should refer to the

views. These are anticipated worst case "design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation2.

DESIGN REQUIREMENTS

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

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The traffic signal project plans and special provisions.

The 2012 NCDOT Roadway Standard Drawings.

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

The 2012 NCDOT "Standard Specifications for Roads and Structures." The latest addenda to

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

Design the traffic signal structure and foundation in accordance with:1. 

DESIGN REFERENCE MATERIAL

o

See Sheet Sig. M3

12" Above Arm Attachment

W/Weatherhead at 90

Provide 1-2" Half Coupling
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FEATURE

PHASE

1 2 4 5 6 8

MIN RECALL MIN RECALL

YELLOW YELLOW

ON ON

15 25 30 25

1.8 1.8

- - - -

- - - - - -

- - - -

- -

- - - -

- - - -15 15

34 34

3.0 3.8 3.0 3.84.5

- - ON - - ON

- - - -

- - - -

ON ON ON ON

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

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

Simultaneous Gap

Dual Entry

Vehicle Call Memory

Recall Mode

Minimum Gap

Time To Reduce *

Time Before Reduction *

Max Variable Initial *

Seconds Per Actuation *

Don’t W alk 1

W alk 1 *

Red Clearance

Yellow Clearance

Max Green 1 *

Extension 1 *

Min Green 1 *

4.0 2.0 1.0 2.06.0 6.0

4 7 4 7

- - - -

- - - -3.0

Signal Upgrade

Division 2 Carteret County Morehead City

12 12

90 90

30 30

2.6

W-5319

January 2015

EM Minshew

02-0249

40

1"=40’

    Controller Asset #0249

7.  Closed loop system data: 

    supersede these values.

    signal system timing values

    operation only.  Coordinated

    chart are for free-run

6.  Maximum times shown in timing

5.  Pavement markings are existing.

    presence mode.

4.  Set all detector units to

    lagged.

3.  Phase 1 or phase 5 may be

    the Engineer.

    unless otherwise directed by

    night flashing operation

2.  Do not program signal for late

    Structures" dated January 2012.

    Specifications for Roads and

    2012 and "Standard

    Drawings NCDOT" dated January

1.  Refer to "Roadway Standard

NOTES
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S13
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8A

6B
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+170

15

15

US 70 (Morehead City) - CLS 3

Fully Actuated

5 Phase

SIGNAL FACE I.D.

All Heads L.E.D.

1-2"

1-2"

2
-
2
"

2
-
2
"

1-2
"

1
-
2
"

3-2"

1-2"

METAL POLE LOCATIONS

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Traffic Signal Head

Pedestrian Signal Head

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Controller & Cabinet

Inductive Loop Detector

2-in Underground Conduit

Junction Box

Metal Pole With Mastarm
existing

existing

Directional Arrow

N/A Right of Way

12"

R Y

51*

11*

R Y G

12"

R

61, 62*

21, 22*

R

Y

G

81

41

R

Y Y

G

12"

82

42

12"

All Heads Polycarbonate

3.0

4.5

ex

Sig. 2.0

Over-sized Junction Box

N/ADirectional Drill

A A
"U-TURN YIELD TO RIGHT TURN"

Sign (R10-16)

C CRight Arrow "ONLY" Sign (R3-5R)

B B
Combined Through and Left

Arrow Sign  (R3-6L)
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SEAL
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"

Electrical Service
Install Riser for

* Install Polycarbonate Backplates

with Combination Panel and Pedestal Extension
Install New Underground Electrical Service
Install New Cabinet and Controller on New Foundation
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THIS ELECTRICAL DETAIL IS FOR

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"
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Morehead City

02-0249

Electrical Detail                       

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

OUTPUT FILE POSITIONS...12

OVERLAPS................NONE

SOFTWARE................ECONOLITE OASIS

NOT

USED

1A

1

2A

2B

2

2

2C

2

NOT

USED

4

4A

5

5

5A

5B

6

6

6A

6B

8

8A

INPUT FILE CONNECTION & PROGRAMMING CHART

PIN

NO.

INPUT

FILE POS.

LOOP

TERMINAL
LOOP NO.

DETECTOR

NO.

NEMA

PHASE

INPUT

ASSIGNMENT

NO.

CALL

DELAY

TIME

FULL

EXTEND
STRETCH

TIME

DELAY

TIME

1A 56 1I1UTB2-1,2 118 Y Y       

2A 63 32I3UTB2-9,10 225 Y Y       

2B 76 42I3L 238 Y Y       TB2-11,12

4A 41 4I6U 43 Y Y       TB4-9,10

5A 40 6J2U 52 Y Y       TB3-5,6

5B 44 16J2L 56 Y Y     15TB3-7,8

6A 64 36J3U 626 Y Y       TB3-9,10

6B 77 46J3L 639 Y Y       TB3-11,12

8A 42 8J6U 84 Y Y       TB5-9,10

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

* SYSTEM DETECTOR ONLY.  REMOVE THE VEHICLE PHASE ASSIGNED TO THIS

DETECTOR IN THE DEFAULT PROGRAMMING.

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

2C 47 22I4U 29 Y Y       TB4-1,2

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

NU

32

21,22

1 5

NU

74

41,42

6

61,62

8

81,82

2

PED

4

PED

6

PED

8

PED

126

127

129 102

132

133

135 108

131

130 103

101 134

136 109

107

SIGNAL HEAD HOOK-UP CHART

T
N

T

T

 

IN

 
 

D
E

P
A

R
T

M

E
N
 OF TR A

S
P

O
R

T
A

I
O

N

S
T

A

E
 O

F
NORTH CAR

O
L

A

  

 

n
oi

si
vi

D
 
yt

e
fa

S 
dna

 ytiliboM noit
at

r
o

p
s

n
a
r

T

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared in the Offices of:

 
 

noitceS tnemegana
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NU = Not Used

NU NU NU NU

125

128

126

127

132

133

11 82 42 51

LOAD SWITCHES USED......S1,S2,S5,S7,S8,S11

PHASES USED.............1,2,4,5,6,8

* S10 60 11I9U 22TB6-9,10 SYS

* S11 62 13I9L 24 SYSTB6-11,12

* S12 59 15J9U 21TB7-9,10 SYS

* S13 61 17J9L 23 SYSTB7-11,12

NOT

USED

NOT

USED

SYS.

DET.

S11

SYS.

DET.

S10

SYS.

DET.

S13

SYS.

DET.

S12
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THE SIGNAL DESIGN:   02-0249  

DESIGNED:   January 2015 

REVISED:   N/A       

           Rochelle Road          

               at               

     US 70 (Arendell Street)    

                                

Division 2  Carteret County 

December 2015

SEALED:   12-15-15 

6. Program phases 2 and 6 for Yellow Flash.

   (Morehead City) Closed Loop System 3.

7. The cabinet and controller are part of the US 70

CABINET.................332

Sig. 2.1

1B,1C

1

NOT

USED

1B,1C 39 2I2UTB2-5,6 11 Y Y     15

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

IN
T

E
R

N
A

L
 D

IP
 S

W
IT

C
H

E
S

REMOVE JUMPERS AS SHOWN
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-
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-
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N
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L
 P

R
O

G
R

A
M

 C
A

R
D

ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

CONTROLLER..............2070

S2S1
LOAD

SWITCH NO.

1 2 13 3 4 14 5 6 15 7 8 16

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12

UNLESS ALL SIGNATURES CO M PLETED

DOCU M ENT NOT CONSIDERED FINAL

NOTES

   heads flash in accordance with the Signal Plans.

   the output file.  The installer shall verify that signal 

   program blocks for all unused vehicle load switches in 

1. To prevent "flash-conflict" problems, insert red flash 

2. Program phases 4 and 8 for Dual Entry.

3. Enable Simultaneous Gap-Out for all phases.

   Reduction.

4. Program phases 2 and 6 for Variable Initial and Gap

5. Program phases 2 and 6 for Start Up In Green.

N
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R

T
H CAROL

I
N
A

 

ENGINEER

P
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OFESSION
AL

SEAL

036880

 
  

 
 

         
  
  

 S
M

IM .M HT
I

E
K

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

REMOVE DIODE JUMPERS 1-5, 1-6, 2-5, 2-6 and 4-8.
CMU

CHANNEL

NO.

12/29/2015
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NOTES

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

-0.78 ft.-0.08 ft.

+/-0.0 ft. +/-0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

Note 7

See

Design Loading for METAL POLE NO. 2

47’

32’

Design Height 19 ft

METAL POLE No. 1 and 2

For 8 Bolt Base Plate

See Note 6

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

Elevation View

Note 7

See

Design Loading for METAL POLE NO. 1

Design Height 24 ft

Elevation View

Note 8

See

Note 8

See

POLE RADIAL ORIENTATION

4 & 5

See Notes

Elevation Differences for:

High point of roadway surface
Elevation difference at

Edge of travelway or face of curb
Elevation difference at

Baseline reference point at

Division 2    Carteret County         Morehead City

               

Pole 1 Pole 2

4"

Plate width

C Pole
L

L
C Foundation

H2

Roadway Clearance

Minimum 16.5 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

Maximum 25.6 ft.

C Pole
L

1’

Maximum 25.6 ft.

Roadway Clearance

Minimum 16.5 ft.

High Point of Roadway Surface

See Note 7e

See Note 7d

L
C Foundation

H2

Base line reference elev. = 0.0’

@ 180

Compartment

Terminal

B.C.

Direction

Mast Arm

LC

2
2
�

(T
yp

)

270

180

90

B.C.

Direction

Mast Arm

0

2
2
�

 
4
5

T
yp

)

(

90

180 CL

270

0
LC

CL

90

180

270

0

LC Foundation @ ground level 

4
5
 

4 & 5

See Notes

SYMBOL

LOADING
DESCRIPTION AREA SIZE W EIGHT

MAST ARM LOADING SCHEDULE

Street Name2

5’ 7’ 7’ 12’ 28’

59’

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

25.5" L
X

66.0" W
74 LBS

2
36.0" L

X
30.0" W

RIGID MOUNTED

SIGN
14 LBS7.5 S.F.

RIGID MOUNTED

STREET NAME SIGN
12.0 S.F. 27 LBSStreet Name

96.0" L
X

18.0" W

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

66.0" L
X

25.5" W
74 LBS

12"-3 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
9.3 S.F.

52.5" L
X

25.5" W
60 LBS

NCDOT Wind Zone 2 (130 mph)         

Street Name

8’ 6’

12"-5 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
16.3 S.F.

56.0" L
X

42.0" W
103 LBS

H1= 24.25’

H1= 20.25’

                                

Rochelle Road

At

US 70 (Arendell Street)

February 2015 PLA

JPG

02-0249

W-5319
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029904

SEAL

Sig. 2.2

the Division Traffic Engineer at (919) 439-2800 for the reports.

The Department will provide soil penetration data (SPT) for foundation designs.  Contact11.

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm length shown will allow10.

assistance at (919) 773-2800.

contractor may contact the Signal Design Section Senior Structural Engineer for 

Engineer as this may affect the mast arm lengths and arm attachment heights. The

If pole location adjustments are required, the contractor must gain approval from the9.

H1 plus 1/2 of the total height of the mast arm attachment assembly plus 1 foot.

Mast arm attachment height (H1) plus 2 feet, or

the following:

The pole manufacturer will determine the total height (H2) of each pole using the greater of 8.

foundation ground level and the high point of the roadway.

Refer to the Elevation Data Chart for the elevation differences between the proposede.

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

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

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

height as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachmenta.

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

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

requirements.

stiffened box connection shown as long as the connection meets all of the design

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring5.

horizontal when fully loaded.

pitched arch where the tip or the free end of the mast arm does not deflect below

The camber design for the mast arm deflection should provide an appearance of a low4.

Design all signal supports using stress ratios that do not exceed 0.9.3.

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

loads that will be applied at the time of the installation. The contractor should refer to the

views. These are anticipated worst case "design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation2.

DESIGN REQUIREMENTS

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

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The traffic signal project plans and special provisions.

The 2012 NCDOT Roadway Standard Drawings.

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

The 2012 NCDOT "Standard Specifications for Roads and Structures." The latest addenda to

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

Design the traffic signal structure and foundation in accordance with:1. 

DESIGN REFERENCE MATERIAL
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NOTES

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

-0.38 ft.

+/-0.0 ft. +/-0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

Note 7

See

Design Loading for METAL POLE NO. 4

42’

27’

Design Height 19 ft

METAL POLE No. 3 and 4

For 8 Bolt Base Plate

See Note 6

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

Elevation View

Note 7

See

Design Loading for METAL POLE NO. 3

Design Height 24 ft

Elevation View

Note 8

See

Note 8

See

POLE RADIAL ORIENTATION

4 & 5

See Notes

Elevation Differences for:

High point of roadway surface
Elevation difference at

Edge of travelway or face of curb
Elevation difference at

Baseline reference point at

                                

                                

                                

                                

                                                   

               

                              

               

       

Pole 1 Pole 2

4"

Plate width

C Pole
L

L
C Foundation

H2

Roadway Clearance

Minimum 16.5 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

Maximum 25.6 ft.

C Pole
L

1’

Maximum 25.6 ft.

Roadway Clearance

Minimum 16.5 ft.

High Point of Roadway Surface

See Note 7e

See Note 7d

L
C Foundation

H2

Base line reference elev. = 0.0’

@ 180

Compartment

Terminal

B.C.

Direction

Mast Arm

LC

2
2
�

(T
yp

)

270

180

90

B.C.

Direction

Mast Arm

0

2
2
�

 
4
5

T
yp

)

(

90

180 CL

270

0
LC

CL

90

180

270

0

LC Foundation @ ground level 

4
5
 

4 & 5

See Notes

SYMBOL

LOADING
DESCRIPTION AREA SIZE W EIGHT

MAST ARM LOADING SCHEDULE

Street Name2

5’ 7’ 7’ 12’ 41’

72’

2
36.0" L

X
30.0" W

RIGID MOUNTED

SIGN
14 LBS7.5 S.F.

RIGID MOUNTED

STREET NAME SIGN
12.0 S.F. 27 LBSStreet Name

96.0" L
X

18.0" W

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

66.0" L
X

25.5" W
74 LBS

12"-3 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
9.3 S.F.

52.5" L
X

25.5" W
60 LBS

NCDOT Wind Zone 2 (130 mph)         

Street Name

8’ 6’

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD

25.5" L
X

66.0" W
74 LBS11.5 S.F.

12"-5 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD

25.5" L
X

82.5" W
93 LBS14.6 S.F.

12"-5 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
16.3 S.F.

56.0" L
X

42.0" W
103 LBS

                                

Rochelle Road

At

US 70 (Arendell Street)

Division 2    Carteret County         Morehead City

February 2015 PLA

JPG

02-0249

H1= 24.0’

-0.9 ft.

H1= 20.0

W-5319

See Sheet Sig. M3

W/Weatherhead at 90

Provide 1-2" Half Coupling
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029904

SEAL

Sig.2.3

the Division Traffic Engineer at (919) 439-2800 for the reports.

The Department will provide soil penetration data (SPT) for foundation designs.  Contact11.

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm length shown will allow10.

assistance at (919) 773-2800.

contractor may contact the Signal Design Section Senior Structural Engineer for 

Engineer as this may affect the mast arm lengths and arm attachment heights. The

If pole location adjustments are required, the contractor must gain approval from the9.

H1 plus 1/2 of the total height of the mast arm attachment assembly plus 1 foot.

Mast arm attachment height (H1) plus 2 feet, or

the following:

The pole manufacturer will determine the total height (H2) of each pole using the greater of 8.

foundation ground level and the high point of the roadway.

Refer to the Elevation Data Chart for the elevation differences between the proposede.

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

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

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

height as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachmenta.

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

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

requirements.

stiffened box connection shown as long as the connection meets all of the design

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring5.

horizontal when fully loaded.

pitched arch where the tip or the free end of the mast arm does not deflect below

The camber design for the mast arm deflection should provide an appearance of a low4.

Design all signal supports using stress ratios that do not exceed 0.9.3.

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

loads that will be applied at the time of the installation. The contractor should refer to the

views. These are anticipated worst case "design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation2.

DESIGN REQUIREMENTS

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

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The traffic signal project plans and special provisions.

The 2012 NCDOT Roadway Standard Drawings.

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

The 2012 NCDOT "Standard Specifications for Roads and Structures." The latest addenda to

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

Design the traffic signal structure and foundation in accordance with:1. 

DESIGN REFERENCE MATERIAL

T
N

T

T

 

IN

 

 
 

D
E

P
A

R
T

M

E
N
 OF T RA

S
P

O
R

T
A

I
O

N

S
T

A

E
 O

F
NORTH CAR

O
L

A

 

  

  

 

 
 

n
oi

si
vi

D
 
yt

e
fa

S 
dna

 ytiliboM noit
at

r
o

p
s

n
a
r

T

n
oitceS ngiseD l

an
gi

S

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared in the Offices of:

12/31/2015



NOTES

PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)

DETECTED MOVEMENT

PHASING DIAGRAM DETECTION LEGEND

PHASING DIAGRAM
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Division 2    Carteret County         Morehead City

  January 2015       JPG      

  Jeff Spence                 

Signal Upgrade                              

02-0614
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FEATURE

PHASE

6 8

MIN RECALL

YELLOW

ON

- - - -

- - - - -

- - -

-

- - -

- - -

- -

- - -

- - -

ON ON ON ON

-

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

* These values may be field adjusted.  Do not adjust Min Green and Extension times for phases 2 and 6

Min Green 1 *

Extension 1 *

Max Green 1 *

Yellow Clearance

Red Clearance

W alk 1 *

Don’t W alk 1

Seconds Per Actuation *

Max Variable Initial *

Time Before Reduction *

Time To Reduce *

Minimum Gap

Recall Mode

Vehicle Call Memory

Dual Entry

Simultaneous Gap

- - -

- - -

All Heads L.E.D.

OASIS 2070 TIMING CHART

Directional Arrow

Controller & Cabinet

2-in Underground Conduit

Junction Box

N/A Right of Way

TURNS

INDUCTIVE LOOPS

PHASE

DETECTOR PROGRAMMING
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Design Speed 20 Mph

US 70 (Arendell Street)
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60 60

1010

3.0 3.01.0

6X60

1
5

’

30’

20
’

3
4
’

6X50

6X50 +10

Y

Y

21*

11*
61,62*

22,23*

20

1"=20’

US 70 (Morehead City) - CLS 3

   Fully Actuated   

3 Phase

Metal Pole #1

Metal Pole #2

Arm "A"

Arm "A"

Arm "B"

Arm "B"

Mansfield Parkway

               at               

    US 70 (Arendell Street)    

                                
M
a
n
s
f
i
e
l
d
 
P
a
r
k
w
a
y

    Controller Asset # 0614.

8.  Closed loop system data: 

    supersede these values.

    signal system timing values

    operation only.  Coordinated

    chart are for free-run

7.  Maximum times shown in timing

6.  Pavement markings are existing.

    Section.

    Record to the Signal Design

    Manual and submit a Plan of

    current ITS and Signals Design

    replacement, refer to the

5.  In the event of loop

4.  Phase 1 may be lagged.

    presence mode.

3.  Set all detector units to

    the Engineer.

    unless otherwise directed by

    night flashing operation

2.  Do not program signal for late

    Structures" dated January 2012.

    Specifications for Roads and

    2012 and "Standard

    Drawings NCDOT" dated January

1.  Refer to "Roadway Standard
2A 6X60

*

*

6X50

6X50

6A 6X60

*

*

*

*

*

*

--- - -2 Y Y0 * Y2B 6X60

Y

Y

Y

Y

Y

Y

* Multizone Microwave Detection Zone

---- -6 Y Y0 * Y6B 6X60

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Multizone Microwave Detection

W-5319   Sig. 3.0  

2
-
2
"

Over-sized Junction Box

All Heads Polycarbonate

1.0

N/ADirectional Drill

* Install Polycarbonate Backplates

1-
2
"

Install Riser for Electrical Service
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SEAL

with Combination Panel and Pedestal Extension
Install New Underground Electrical Service
Install New Cabinet and Controller on New Foundation

8A

8B

2A

2B

6B

6A

1A

2C

4B 4A

S14

S15
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           DETAILS FOR:

ELECTRICAL AND PROGRAMMING

j
t
p

e
t
e
r
s
o

n

S
:
\
I
T

S
&

S
U

\
I
T

S
 S

i
g

n
a
l
s
\
W

o
r
k

g
r
o

u
p

s
\
S

i
g

 M
a
n

\
P

e
t
e
r
s
o

n
\
0

2
0

6
1

4
_

s
m

_
e
l
e
_

2
0

1
5

0
3

1
0

.d
g

n

2
9

-
D

E
C

-
2

0
1

5
 0

7
:
4

1

Division 2 Morehead City  Carteret County 

02-0614

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

SOFTWARE................ECONOLITE OASIS

NU = Not Used

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

OVERLAP "A".............1+2

OVERLAP "B".............NOT USED

OVERLAP "D".............NOT USED

* * *

*

OUTPUT FILE POSITIONS...18 WITH AUX. OUTPUT FILE
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THIS ELECTRICAL DETAIL IS FOR

THE SIGNAL DESIGN:   02-0614  

DESIGNED:   January 2015 

REVISED:   N/A       

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES TERMINAL

AC-

(125)

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown below)

PHASE 1 RED FIELD

PHASES USED.............1,2,4,6,8

SEALED:   12-15-15 

Electrical Detail -  Sheet 1 of 2 

CABINET.................332 W/ AUX

   1 as WAG Overlaps.

5. Program phases 2 and 6 for Yellow Flash, and overlap

   (Morehead City) Closed Loop System 3.

6. The cabinet and controller are part of the US 70 

Sig. 3.1

SPECIAL DETECTOR NOTE

detection schemes shown on the Signal Design Plans.

NCDOT engineer-approved mounting locations to accomplish the

Perform installation according to manufacturer’s directions and

Install a multizone microwave detection zone for vehicle detection.

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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T

E
R
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A

L
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 S
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REMOVE JUMPERS AS SHOWN
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A
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 C
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R
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ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

CONTROLLER..............2070

LOAD SWITCHES USED......S1,S2,S5,S8,S11,AUX S1,AUX S4

UNLESS ALL SIGNATURES CO M PLETED

DOCU M ENT NOT CONSIDERED FINAL

NOTES

2. Program phases 4 and 8 for Dual Entry.

3. Enable Simultaneous Gap-Out for all phases.

4. Program phases 2 and 6 for Start Up In Green.

   heads flash in accordance with the Signal Plans.

   the output file.  The installer shall verify that signal 

   program blocks for all unused vehicle load switches in 

1. To prevent "flash-conflict" problems, insert red flash 

OVERLAP "C".............6

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"
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PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6 8
2

PED

4

PED

6

PED

8

PED

S2S1
LOAD

SWITCH NO.

127

129 102 135

A122

OLA OLB

NU NU

A115

OLC OLD

NU

SPARE

NU

SPARE

128 101 134

130 103 136

A121 A114

A123 A116

SIGNAL HEAD HOOK-UP CHART

ARROW

YELLOW

FLASHING

11 21NU NU NU NU61,62NU 81,8241,42

107

108

109

See pictorial of head wiring in detail below.

11

*

NU NU

R

Y

Y

F

11

01 GREEN (127)

(wire signal heads as shown)

NOTE

R

Y

Y

F

21

 OLA YELLOW (A122)

OLA RED (A121)

OLA GREEN (A123)

127

126

82 22,23

 OLC YELLOW (A115)

OLC RED (A114)

OLC GREEN (A116)

REMOVE DIODE JUMPERS 1-6, 1-9, 1-11, 2-6, 2-9, 2-11, 4-8, 6-9, 6-11 and 9-11.

FYA SIGNAL WIRING DETAIL

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

CMU
CHANNEL

NO.

1 2 13 3 4 14 5 6 15 7 8 16 9 10 17 11 12 18

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
AUX AUX AUX AUX AUX AUX

S1 S2 S3 S4 A5 S6

   programming.  See sheet 2 for programming instructions.

1. The sequence display for signal head 11 requires special logic

12/29/2015
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02-0614

FROM PHASE 1

OUTPUT REFERENCE SCHEDULE

OUTPUT 50 = Overlap A Red

OUTPUT 51 = Overlap A Yellow

OUTPUT 52 = Overlap A Green
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    US 70 (Arendell Street)    

                                

 Carteret County 

December 2015

Electrical Detail  -  Sheet 2 of 2        

  DTJ  

THIS ELECTRICAL DETAIL IS FOR

THE SIGNAL DESIGN:   02-0614  

DESIGNED:   January 2015 

REVISED:   N/A       

SEALED:   12-15-15 

Sig. 3.2

UNLESS ALL SIGNATURES CO M PLETED

DOCU M ENT NOT CONSIDERED FINAL
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(program controller as shown below)

OVERLAP PROGRAMMING COMPLETE

’1’ (VEHICLE OVERLAP SETTINGS).

FROM MAIN MENU PRESS ’8’ (OVERLAPS), THEN

 PHASE:          12345678910111213141516

 PAGE 1: VEHICLE OVERLAP ’A’ SETTINGS

VEH OVL PARENTS:

VEH OVL NOT VEH:

VEH OVL NOT PED:

VEH OVL GRN EXT:

STARTUP COLOR: _ RED  _ YELLOW  _ GREEN

SELECT VEHICLE OVERLAP OPTIONS:   (Y/N)

GREEN EXTENSION (0-255 SEC).........0

YELLOW CLEAR (0=PARENT,3-25.5 SEC)..0.0

RED CLEAR (0=PARENT,0.1-25.5 SEC)...0.0

OUTPUT AS PHASE # (0=NONE, 1-16)....0

OVERLAP PROGRAMMING DETAIL

 PHASE:          12345678910111213141516

VEH OVL NOT VEH:

VEH OVL NOT PED:

VEH OVL GRN EXT:

STARTUP COLOR: _ RED  _ YELLOW  _ GREEN

SELECT VEHICLE OVERLAP OPTIONS:   (Y/N)

GREEN EXTENSION (0-255 SEC).........0

YELLOW CLEAR (0=PARENT,3-25.5 SEC)..0.0

RED CLEAR (0=PARENT,0.1-25.5 SEC)...0.0

OUTPUT AS PHASE # (0=NONE, 1-16)....0

XX

FLASH COLORS:  _ RED  _ YELLOW  X GREEN

PRESS ’+’ TWICE

 PAGE 1: VEHICLE OVERLAP ’C’ SETTINGS

 X

FLASH COLORS:  _ RED  _ YELLOW  X GREEN

NOTICE GREEN FLASH

NOTICE GREEN FLASH

(program controller as shown below)

LOGICAL I/O PROCESSOR PROGRAMMING DETAIL

   PROCESSOR).

2. FROM MAIN MENU PRESS ’6’ (OUTPUTS), THEN ’3’ (LOGICAL I/O

1. FROM MAIN MENU PRESS ’2’ (PHASE CONTROL), THEN ’1’ (PHASE

   CONTROL FUNCTIONS). SCROLL TO THE BOTTOM OF THE MENU AND

SCROLL DOWN ~

  LOGICAL I/O COMMAND #1  (+/-COMMAND#)

THEN:

SET OUTPUT  ASSIGNMENT #50 ON

~ ~~
PRESS ’+’

SCROLL DOWN ~

  LOGICAL I/O COMMAND #2  (+/-COMMAND#)

THEN:

SET OUTPUT  ASSIGNMENT #52 OFF

~ ~~
PRESS ’+’

LOGIC I/O PROCESSOR PROGRAMMING COMPLETE

IF  ACTIVE PHASE       #1  IS ON

AND RED CLEAR ON PHASE #1  IS ON

IF  ACTIVE PHASE       #1  IS ON

NOTE:  LOGIC FOR

PHASE 1 RED

CLEAR WHEN

TRANSITIONING

FROM PHASE 1

NOTE:  LOGIC FOR

SWITCHING

FLASHING YELLOW

ARROW "OFF"

DURING PHASE 1

(HEAD 11).

TO PHASE 2

(HEAD 11).

TO PRODUCE SPECIAL FYA-PPLT SIGNAL SEQUENCE

SCROLL DOWN ~

  LOGICAL I/O COMMAND #3  (+/-COMMAND#)

THEN:

SET OUTPUT  ASSIGNMENT #51 ON

~ ~~
PRESS ’+’

NOTE:  LOGIC FOR

(HEAD 11).

IF  YELLOW ON PHASE    #1  IS ON

YELLOW

ARROW

CLEARANCE

SET OUTPUT  ASSIGNMENT #51 OFF

   ENABLE ACT LOGIC COMMANDS 1, 2 AND 3.

VEH OVL PARENTS:      X

FLASH YELLOW IN CONTROLLER FLASH?...Y

FLASH YELLOW IN CONTROLLER FLASH?...Y

12/29/2015
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 2 (130 mph)        

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

+0.16 ft.+0.42 ft.

+/-0.0 ft. +/-0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

For 8 Bolt Base Plate

See Note 6

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

POLE RADIAL ORIENTATION

Elevation Differences for:

High point of roadway surface
Elevation difference at

Edge of travelway or face of curb
Elevation difference at

Baseline reference point at

Division 2    Carteret County         Morehead City

  January 2015 

  Jeff Spence                 

      JPG      

      W-5319      

Arm A Arm B

4"

Plate width

B.C.

Direction

Mast Arm

LC

2
2
�

(T
yp

)

270

180

90

B.C.

Direction

Mast Arm

0

2
2
�

 
4
5

T
yp

)

(

90

180 CL

270

0
LC

CL

LC Foundation @ ground level 

4
5
 

SYMBOL

LOADING
DESCRIPTION AREA SIZE W EIGHT

MAST ARM LOADING SCHEDULE

ARM B

ARM A

ARMS

BETWEEN

ANGLE

@ 180

Compartment

Terminal

90

0

90

180

270

METAL POLE No. 1

29’

Note 7
See

44’

Design Height 19 ft

12’

Note 7

See

52’

21’

Design Height 24 ft

Note 8

See

Note 8

See

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

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

Elevation View @ 270

Elevation View @ 0

4 & 5

See Notes

4 & 5

See Notes

5’

Roadway Clearance

Minimum 16.5 ft.

Maximum 25.6 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

H2

1’

H2

Maximum 25.6 ft.

Roadway Clearance

Minimum 16.5 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

C FoundationL

C PoleL

C PoleL

C FoundationL

NOTES

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

25.5" L
X

66.0" W
74 LBS

2 Street Name

7’7’

2
36.0" L

X
30.0" W

RIGID MOUNTED

SIGN
14 LBS7.5 S.F.

RIGID MOUNTED

STREET NAME SIGN
12.0 S.F. 27 LBSStreet Name

96.0" L
X

18.0" W

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

66.0" L
X

25.5" W
74 LBS

12"-3 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
9.3 S.F.

52.5" L
X

25.5" W
60 LBS

Street Name

6’ 8’

H1= 24.75’

H1= 21.25’

Mansfield Parkway

at

US 70 (Arendell Street)

See Sheet Sig. M3

W/Weatherhead at 90

Provide 1-2" Half Coupling
o

Sig. 3.3
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029904

SEAL

02-0614

the Division Traffic Engineer at (919) 439-2800 for the reports.

The Department will provide soil penetration data (SPT) for foundation designs.  Contact11.

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm length shown will allow10.

assistance at (919) 773-2800.

contractor may contact the Signal Design Section Senior Structural Engineer for 

Engineer as this may affect the mast arm lengths and arm attachment heights. The

If pole location adjustments are required, the contractor must gain approval from the9.

H1 plus 1/2 of the total height of the mast arm attachment assembly plus 1 foot.

Mast arm attachment height (H1) plus 2 feet, or

the following:

The pole manufacturer will determine the total height (H2) of each pole using the greater of 8.

foundation ground level and the high point of the roadway.

Refer to the Elevation Data Chart for the elevation differences between the proposede.

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

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

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

height as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachmenta.

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

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

determine appropriate arm connection points.

requirements. This requires staggering the connections.  Use elevation data for each arm to

stiffened box connection shown as long as the connection meets all of the design

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring5.

horizontal when fully loaded.

pitched arch where the tip or the free end of the mast arm does not deflect below

The camber design for the mast arm deflection should provide an appearance of a low4.

Design all signal supports using stress ratios that do not exceed 0.9.3.

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

loads that will be applied at the time of the installation. The contractor should refer to the

views. These are anticipated worst case "design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation2.

DESIGN REQUIREMENTS

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

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The traffic signal project plans and special provisions.

The 2012 NCDOT Roadway Standard Drawings.

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

The 2012 NCDOT "Standard Specifications for Roads and Structures." The latest addenda to

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

Design the traffic signal structure and foundation in accordance with:1. 

DESIGN REFERENCE MATERIAL
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 2 (130 mph)        

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

+0.12 ft.

+/-0.0 ft. +/-0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

For 8 Bolt Base Plate

See Note 6

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

POLE RADIAL ORIENTATION

Elevation Differences for:

High point of roadway surface
Elevation difference at

Edge of travelway or face of curb
Elevation difference at

Baseline reference point at

Division 2    Carteret County         Morehead City

  January 2015 
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SYMBOL

LOADING
DESCRIPTION AREA SIZE W EIGHT

MAST ARM LOADING SCHEDULE

ARM B

ARM A

ARMS

BETWEEN

ANGLE

@ 180

Compartment

Terminal

90

0

90

180

270

METAL POLE No. 2

17’

Note 7
See

32’

Design Height 19 ft

12’

Note 7

See

70’

39’

Design Height 24 ft

Note 8

See

Note 8

See

Design Loading for METAL POLE NO. 2, MAST ARM A 

Design Loading for METAL POLE NO. 2, MAST ARM B

Elevation View @ 270

Elevation View @ 0

4 & 5

See Notes

4 & 5

See Notes

5’

Roadway Clearance

Minimum 16.5 ft.

Maximum 25.6 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

H2

1’

H2

Maximum 25.6 ft.

Roadway Clearance

Minimum 16.5 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

C FoundationL

C PoleL

C PoleL

C FoundationL

NOTES

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

25.5" L
X

66.0" W
74 LBS

2 Street Name

7’7’

2
36.0" L

X
30.0" W

RIGID MOUNTED

SIGN
14 LBS7.5 S.F.

RIGID MOUNTED

STREET NAME SIGN
12.0 S.F. 27 LBSStreet Name

96.0" L
X

18.0" W

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

66.0" L
X

25.5" W
74 LBS

12"-3 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
9.3 S.F.

52.5" L
X

25.5" W
60 LBS

Street Name

6’ 8’

H1= 25.0’

H1= 20.5’

12"-5 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
16.3 S.F.

56.0" L
X

42.0" W
103 LBS

-0.56 ft.

Mansfield Parkway

at

US 70 (Arendell Street)

Sig. 3.4
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02-0614

the Division Traffic Engineer at (919) 439-2800 for the reports.

The Department will provide soil penetration data (SPT) for foundation designs.  Contact11.

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm length shown will allow10.

assistance at (919) 773-2800.

contractor may contact the Signal Design Section Senior Structural Engineer for 

Engineer as this may affect the mast arm lengths and arm attachment heights. The

If pole location adjustments are required, the contractor must gain approval from the9.

H1 plus 1/2 of the total height of the mast arm attachment assembly plus 1 foot.

Mast arm attachment height (H1) plus 2 feet, or

the following:

The pole manufacturer will determine the total height (H2) of each pole using the greater of 8.

foundation ground level and the high point of the roadway.

Refer to the Elevation Data Chart for the elevation differences between the proposede.

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

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

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

height as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachmenta.

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

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

determine appropriate arm connection points.

requirements. This requires staggering the connections.  Use elevation data for each arm to

stiffened box connection shown as long as the connection meets all of the design

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring5.

horizontal when fully loaded.

pitched arch where the tip or the free end of the mast arm does not deflect below

The camber design for the mast arm deflection should provide an appearance of a low4.

Design all signal supports using stress ratios that do not exceed 0.9.3.

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

loads that will be applied at the time of the installation. The contractor should refer to the

views. These are anticipated worst case "design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation2.

DESIGN REQUIREMENTS

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

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The traffic signal project plans and special provisions.

The 2012 NCDOT Roadway Standard Drawings.

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

The 2012 NCDOT "Standard Specifications for Roads and Structures." The latest addenda to

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

Design the traffic signal structure and foundation in accordance with:1. 

DESIGN REFERENCE MATERIAL
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NOTES

PHASING DIAGRAM

02+6

02+5

N

FEATURE

PHASE

6 8

MIN RECALL

YELLOW

ON

10 7 7 10 7

-

- - - -

- - - - -

- -

-

- -

- --

-

1.6

3.83.8 3.03.0

- -

- -

- -

ON ON ON ON

-

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

* These values may be field adjusted.  Do not adjust Min Green and Extension times for phases 2 and 6

Min Green 1 *

Extension 1 *

Max Green 1 *

Yellow Clearance

Red Clearance

W alk 1 *

Don’t W alk 1

Seconds Per Actuation *

Max Variable Initial *

Time Before Reduction *

Time To Reduce *

Minimum Gap

Recall Mode

Vehicle Call Memory

Dual Entry

Simultaneous Gap

-

- - -

- -

25 25 25

2 4 5

MIN RECALL

YELLOW

ON ON

3.0 3.0

3.8

-

-

-

-

- -
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-
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60 60

PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)

DETECTED MOVEMENT

PHASING DIAGRAM DETECTION LEGEND

PHASING DIAGRAM

04+8
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OASIS 2070 TIMING CHART

TURNS

INDUCTIVE LOOPS
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    Controller Asset #0416.

8.  Closed loop system data: 

    supersede these values.

    signal system timing values

    operation only.  Coordinated

    chart are for free-run

7.  Maximum times shown in timing

6.  Pavement markings are existing.

    Section.

    Record to the Signal Design

    Manual and submit a Plan of

    current ITS and Signals Design

    replacement, refer to the

5.  In the event of loop

    presence mode.

4.  Set all detector units to

3.  Phase 5 may lag.

    the Engineer.

    unless otherwise directed by

    night flashing operation

2.  Do not program signal for late

    Structures" dated January 2012.

    Specifications for Roads and

    2012 and "Standard

    Drawings NCDOT" dated January

1.  Refer to "Roadway Standard

2.1 1.6 2.8

SIGNAL FACE I.D.

All Heads L.E.D.

TABLE OF OPERATION

FACE

SIGNAL

PHASE

02+6 04+802+5 FLASH

G G R Y

R

R R

R G

G

R

R

F

Y R

F

Y

F

Y
R

R G R Y

21,22

41,42

51

62,63

81,82

61

Y

Y

US 70 (Arendell Street)
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1
6
0
5
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US 70 (Arendell Street)

Entrance

Business

61

62

63

81 82

51

21

22

4142

e
x

e
x

exex
ex ex

R

Y

G

12"

81, 82

41, 42

51*

R Y
FY

12"

61*

R Y
FY

12"

62, 63*

21, 22*

12"R Y GR

US 70 (Morehead City) - CLS 2

   Fully Actuated   

3 Phase

1
6
’

20’

16’2
1
’

Metal Pole #1

Metal Pole #2

3
5
 M

P
H

  
-2

%
 G

ra
d
e

35 MPH  +1% Grade

35 MPH  -1% Grade

20

1"=20’

6X60

6X15

2
-
2
"

2-2"

2
-
2
"

Directional Arrow

N/A Right of Way

Controller & Cabinet

Inductive Loop Detector

2-in Underground Conduit

Junction Box

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Traffic Signal Head

Pedestrian Signal Head

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

existing

existing

Metal Pole With Mastarm

METAL POLE LOCATIONS

W-5319 Sig.4.0 

*
*

*
*

*
*

*
*

*
*

0

0

0

0

All Heads Polycarbonate

6X60

6X60

6X60

6X60

6X60

Over-sized Junction Box

* Multizone Microwave Detection Zone

Multizone Microwave Detection

1.0 1.0 2.0

N/ADirectional Drill

* Install Polycarbonate Backplates
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029904

SEAL

with Combination Panel and Pedestal Extension
Install New Underground Electrical Service
Install New Cabinet and Controller on New Foundation
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EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

SOFTWARE................ECONOLITE OASIS

NU = Not Used

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

OVERLAP "C".............5+6

OVERLAP "B".............NOT USED

* * *

*OUTPUT FILE POSITIONS...18 WITH AUX. OUTPUT FILE

PHASES USED.............2,4,5,6,8.

THE SIGNAL DESIGN:   02-0416  

DESIGNED:   January 2015 

REVISED:   N/A 

OVERLAP "D".............NOT USED

Electrical Detail - Sheet 1 OF 2                             

SEALED:   12-15-15  

   City Closed Loop System 2.

6. The cabinet and controller are part of the US 70 Morehead 

SEAL

   1 as WAG Overlaps.

5. Program phases 2 and 6 for Yellow Flash, and overlap

CABINET.................332 /W/ AUX

Sig. 4.1

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES TERMINAL

AC-

(132)

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown below)

SPECIAL DETECTOR NOTE

detection schemes shown on the Signal Design Plans.

NCDOT engineer-approved mounting locations to accomplish the

Perform installation according to manufacturer’s directions and

Install a multizone microwave detection zone for vehicle detection.
PHASE 5 YELLOW FIELD
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1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

IN
T

E
R

N
A

L
 D

IP
 S
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IT

C
H

E
S

REMOVE JUMPERS AS SHOWN
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R
D

ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

NOTES

   heads flash in accordance with the Signal Plans.

   the output file.  The installer shall verify that signal 

   program blocks for all unused vehicle load switches in 

1. To prevent "flash-conflict" problems, insert red flash 

2. Program phases 4 and 8 for Dual Entry.

3. Enable Simultaneous Gap-Out for all phases.

4. Program phases 2 and 6 for Start Up In Green.

NO.

CHANNEL

CMU

LOAD SWITCHES USED......S2,S5,S7,S8,S11,AUX S1,AUX S4.

OVERLAP "A".............2

UNLESS ALL SIGNATURES CO M PLETED

DOCU M ENT NOT CONSIDERED FINAL

CONTROLLER..............2070

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"
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 S
M

IM .M HT
I

E
K

R

Y

Y

F

61

 OLA YELLOW (A122)

R

Y

Y

F

51

 OLC YELLOW (A115)

05 GREEN (133)

OLA RED (A121)

OLA GREEN (A123)

OLC RED (A114)

OLC GREEN (A116)

(wire signal heads as shown)

NOTE

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

21,22

1 5 74 6 8
2

PED

4

PED

6

PED

8

PED

129 102

133

135

A122

OLA OLB

NU NU

A115

OLC OLD

NU

SPARE

NU

SPARE

128 101 134

130 103 136

A121 A114

A123 A116

SIGNAL HEAD HOOK-UP CHART

ARROW

YELLOW

FLASHING

61 51NU NU NU NU51 81,8241,42

107

108

109

See pictorial of head wiring in detail below.

*

NU NU

PREPARED BY:

SIG. INVENTORY NO.

REVISIONS INIT. DATE

DATESIGNATURE

PLAN DATE:

               

           DETAILS FOR:

ELECTRICAL AND PROGRAMMING

Division 2 Morehead City  Carteret County 

02-0416

REVIEWED BY:

REVIEWED BY:

PREPARED BY:

SIG. INVENTORY NO.

REVISIONS INIT. DATE

DATESIGNATURE

PLAN DATE:

               

           DETAILS FOR:

ELECTRICAL AND PROGRAMMING

Division 2 Morehead City  Carteret County 

REVIEWED BY:

December 2015 REVIEWED BY:

                                

      SR 1605 (Friendly Road)      

               at               

     US 70 (Arendell Street)     

62,63

FYA SIGNAL WIRING DETAIL

NU

   programming.  See sheet 2 for programming instructions.

1. The sequence display for signal head 51 requires special logic

 James Peterson

REMOVE DIODE JUMPERS 2-5, 2-6, 2-9, 2-11, 4-8, 5-9, 5-11, 6-9, 6-11  and 9-11.

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

S2S1
LOAD

SWITCH NO.

1 2 13 3 4 14 5 6 15 7 8 16 9 10 17 11 12 18

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX

S2

AUX AUX

S3 S4

AUX AUX

S5 S6

AUX

      DTJ      

12/30/2015
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FROM PHASE 5

OUTPUT REFERENCE SCHEDULE

OUTPUT 42 = Overlap C Red

OUTPUT 43 = Overlap C Yellow

OUTPUT 44 = Overlap C Green Electrical Detail - Sheet 2 of 2                             

SEAL

THIS ELECTRICAL DETAIL IS FOR

THE SIGNAL DESIGN:   02-0416  

DESIGNED:   January 2015 

REVISED:   N/A 

SEALED:   12-15-15  

Sig. 4.2
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 S
M

IM .M HT
I

E
K

(program controller as shown below)

OVERLAP PROGRAMMING COMPLETE

’1’ (VEHICLE OVERLAP SETTINGS).

FROM MAIN MENU PRESS ’8’ (OVERLAPS), THEN

OVERLAP PROGRAMMING DETAIL

 PHASE:          12345678910111213141516

VEH OVL PARENTS:

VEH OVL NOT VEH:

VEH OVL NOT PED:

VEH OVL GRN EXT:

STARTUP COLOR: _ RED  _ YELLOW  _ GREEN

SELECT VEHICLE OVERLAP OPTIONS:   (Y/N)

GREEN EXTENSION (0-255 SEC).........0

YELLOW CLEAR (0=PARENT,3-25.5 SEC)..0.0

RED CLEAR (0=PARENT,0.1-25.5 SEC)...0.0

OUTPUT AS PHASE # (0=NONE, 1-16)....0

PRESS ’+’ TWICE

 PAGE 1: VEHICLE OVERLAP ’C’ SETTINGS

XX

FLASH COLORS:  _ RED  _ YELLOW  X GREEN

NOTICE GREEN FLASH

NOTICE GREEN FLASH

(program controller as shown below)

LOGICAL I/O PROCESSOR PROGRAMMING DETAIL

   PROCESSOR).

2. FROM MAIN MENU PRESS ’6’ (OUTPUTS), THEN ’3’ (LOGICAL I/O

1. FROM MAIN MENU PRESS ’2’ (PHASE CONTROL), THEN ’1’ (PHASE

   CONTROL FUNCTIONS). SCROLL TO THE BOTTOM OF THE MENU AND

~

  LOGICAL I/O COMMAND #1  (+/-COMMAND#)

THEN:

SET OUTPUT  ASSIGNMENT #42 ON

~ ~~

IF  ACTIVE PHASE       #5  IS ON

SCROLL DOWN 

LOGIC I/O PROCESSOR PROGRAMMING COMPLETE

~

  LOGICAL I/O COMMAND #2  (+/-COMMAND#)

THEN:~ ~~SCROLL DOWN 

PRESS ’+’

IF  ACTIVE PHASE       #5  IS ON

AND RED CLEAR ON PHASE #5  IS ON

SET OUTPUT  ASSIGNMENT #44 OFF

NOTE:  LOGIC FOR

PHASE 5 RED

CLEAR WHEN

TRANSITIONING

FROM PHASE 5

NOTE:  LOGIC FOR

SWITCHING

FLASHING YELLOW

ARROW "OFF"

DURING PHASE 5

(HEAD 51).

TO PHASE 6

(HEAD 51).

TO PRODUCE SPECIAL FYA-PPLT SIGNAL SEQUENCE

~

  LOGICAL I/O COMMAND #3  (+/-COMMAND#)

THEN:~ ~~SCROLL DOWN 

SET OUTPUT  ASSIGNMENT #43 ON

PRESS ’+’

IF  YELLOW ON PHASE    #5  IS ON NOTE:  LOGIC FOR

(HEAD 51).

YELLOW

ARROW

CLEARANCE

SET OUTPUT  ASSIGNMENT #43 OFF
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     US 70 (Arendell Street)     

   ENABLE ACT LOGIC COMMANDS 1, 2 AND 3.

 PHASE:          12345678910111213141516

VEH OVL NOT VEH:

VEH OVL NOT PED:

VEH OVL GRN EXT:

STARTUP COLOR: _ RED  _ YELLOW  _ GREEN

SELECT VEHICLE OVERLAP OPTIONS:   (Y/N)

GREEN EXTENSION (0-255 SEC).........0

YELLOW CLEAR (0=PARENT,3-25.5 SEC)..0.0

RED CLEAR (0=PARENT,0.1-25.5 SEC)...0.0

OUTPUT AS PHASE # (0=NONE, 1-16)....0

 PAGE 1: VEHICLE OVERLAP ’A’ SETTINGS

FLASH COLORS:  _ RED  _ YELLOW  X GREEN

FLASH YELLOW IN CONTROLLER FLASH?...Y

FLASH YELLOW IN CONTROLLER FLASH?...Y

VEH OVL PARENTS:  X
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 2 (130 mph)        

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

+0.16 ft.+0.42 ft.

+/-0.0 ft. +/-0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

For 8 Bolt Base Plate

See Note 6

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

POLE RADIAL ORIENTATION

Elevation Differences for:

High point of roadway surface
Elevation difference at

Edge of travelway or face of curb
Elevation difference at

Baseline reference point at

Division 2    Carteret County         Morehead City
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SYMBOL

LOADING
DESCRIPTION AREA SIZE W EIGHT

MAST ARM LOADING SCHEDULE

ARM B

ARM A

ARMS

BETWEEN

ANGLE

@ 180

Compartment

Terminal

90

0

90

180

270

METAL POLE No. 1

36’

Note 7
See

51’

Design Height 19 ft

12’

Note 7

See

61’

30’

Design Height 24 ft

Note 8

See

Note 8

See

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

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

Elevation View @ 270

Elevation View @ 0

4 & 5

See Notes

4 & 5

See Notes

5’

Roadway Clearance

Minimum 16.5 ft.

Maximum 25.6 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

H2

1’

H2

Maximum 25.6 ft.

Roadway Clearance

Minimum 16.5 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

C FoundationL

C PoleL

C PoleL

C FoundationL

NOTES

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

25.5" L
X

66.0" W
74 LBS

2 Street Name

7’7’

2
36.0" L

X
30.0" W

RIGID MOUNTED

SIGN
14 LBS7.5 S.F.

RIGID MOUNTED

STREET NAME SIGN
12.0 S.F. 27 LBSStreet Name

96.0" L
X

18.0" W

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

66.0" L
X

25.5" W
74 LBS

12"-3 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
9.3 S.F.

52.5" L
X

25.5" W
60 LBS

Street Name

6’ 8’

H1= 24.75’

H1= 21.25’

SR 1605 (Friendly Road)

at

US 70 (Arendell Street)

See Sheet Sig. M3

W/Weatherhead at 90

Provide 1-2" Half Coupling
o
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SEAL

Sig. 4.3

02-0416

the Division Traffic Engineer at (919) 439-2800 for the reports.

The Department will provide soil penetration data (SPT) for foundation designs.  Contact11.

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm length shown will allow10.

assistance at (919) 773-2800.

contractor may contact the Signal Design Section Senior Structural Engineer for 

Engineer as this may affect the mast arm lengths and arm attachment heights. The

If pole location adjustments are required, the contractor must gain approval from the9.

H1 plus 1/2 of the total height of the mast arm attachment assembly plus 1 foot.

Mast arm attachment height (H1) plus 2 feet, or

the following:

The pole manufacturer will determine the total height (H2) of each pole using the greater of 8.

foundation ground level and the high point of the roadway.

Refer to the Elevation Data Chart for the elevation differences between the proposede.

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

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

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

height as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachmenta.

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

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

determine appropriate arm connection points.

requirements. This requires staggering the connections.  Use elevation data for each arm to

stiffened box connection shown as long as the connection meets all of the design

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring5.

horizontal when fully loaded.

pitched arch where the tip or the free end of the mast arm does not deflect below

The camber design for the mast arm deflection should provide an appearance of a low4.

Design all signal supports using stress ratios that do not exceed 0.9.3.

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

loads that will be applied at the time of the installation. The contractor should refer to the

views. These are anticipated worst case "design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation2.

DESIGN REQUIREMENTS

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

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The traffic signal project plans and special provisions.

The 2012 NCDOT Roadway Standard Drawings.

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

The 2012 NCDOT "Standard Specifications for Roads and Structures." The latest addenda to

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

Design the traffic signal structure and foundation in accordance with:1. 

DESIGN REFERENCE MATERIAL

T
N

T

T

 

IN

 

 
 

D
E

P
A

R
T

M

E
N
 OF T RA

S
P

O
R

T
A

I
O

N

S
T

A

E
 O

F
NORTH CAR

O
L

A

 

  

  

 

 
 

n
oi

si
vi

D
 
yt

e
fa

S 
dna

 ytiliboM noit
at

r
o

p
s

n
a
r

T

n
oitceS ngiseD l

an
gi

S

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared in the Offices of:

12/31/2015



SHEET NO.PROJECT REFERENCE NO.

SEAL

PREPARED BY:

SIG. INVENTORY NO.

SCALE REVISIONS

REVIEWED BY:

INIT. DATE

REVIEWED BY:

DATESIGNATURE

PLAN DATE:

0

  N/A 

N/A

jg
a
ll

o
w

a
y

S
:\

I
T

S
&

S
U

\I
T

S
 S

ig
n

a
ls

\S
ig

n
a
l 

D
e
s
ig

n
 S

e
c
ti

o
n

\E
a
s
te

r
n

 R
e
g

io
n

\D
iv

-
0

2
\W

-
5

3
1

9
\0

2
-
0

4
1

6
\0

2
0

4
1

6
_

s
ig

_
m

p
1

-
2

_
2

0
1

5
0

2
0

9
.d

g
n

3
0
-
D

E
C

-
2
0
1
5
 1

4
:1

0

8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 2 (130 mph)        

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

+0.12 ft.

+/-0.0 ft. +/-0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

For 8 Bolt Base Plate

See Note 6

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

POLE RADIAL ORIENTATION

Elevation Differences for:

High point of roadway surface
Elevation difference at

Edge of travelway or face of curb
Elevation difference at

Baseline reference point at

Division 2    Carteret County         Morehead City

  January 2015 
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SYMBOL

LOADING
DESCRIPTION AREA SIZE W EIGHT

MAST ARM LOADING SCHEDULE

ARM B

ARM A

ARMS

BETWEEN

ANGLE

@ 180

Compartment

Terminal

90

0

90

180

270

METAL POLE No. 2

34’

Note 7
See

54’

Design Height 19 ft

12’

Note 7

See

56’

25’

Design Height 24 ft

Note 8

See

Note 8

See

Design Loading for METAL POLE NO. 2, MAST ARM A 

Design Loading for METAL POLE NO. 2, MAST ARM B

Elevation View @ 270

Elevation View @ 0

4 & 5

See Notes

4 & 5

See Notes

5’

Roadway Clearance

Minimum 16.5 ft.

Maximum 25.6 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

H2

1’

H2

Maximum 25.6 ft.

Roadway Clearance

Minimum 16.5 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

C FoundationL

C PoleL

C PoleL

C FoundationL

NOTES

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

25.5" L
X

66.0" W
74 LBS

2 Street Name

7’7’

2
36.0" L

X
30.0" W

RIGID MOUNTED

SIGN
14 LBS7.5 S.F.

RIGID MOUNTED

STREET NAME SIGN
12.0 S.F. 27 LBSStreet Name

96.0" L
X

18.0" W

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

66.0" L
X

25.5" W
74 LBS

12"-3 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
9.3 S.F.

52.5" L
X

25.5" W
60 LBS

Street Name

6’ 8’

H1= 25.0’

H1= 20.5’

SR 1605 (Friendly Road)

at

US 70 (Arendell Street)

12"-5 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
16.3 S.F.

56.0" L
X

42.0" W
103 LBS

-0.56 ft.
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SEAL

Sig. 4.4

02-0416

the Division Traffic Engineer at (919) 439-2800 for the reports.

The Department will provide soil penetration data (SPT) for foundation designs.  Contact11.

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm length shown will allow10.

assistance at (919) 773-2800.

contractor may contact the Signal Design Section Senior Structural Engineer for 

Engineer as this may affect the mast arm lengths and arm attachment heights. The

If pole location adjustments are required, the contractor must gain approval from the9.

H1 plus 1/2 of the total height of the mast arm attachment assembly plus 1 foot.

Mast arm attachment height (H1) plus 2 feet, or

the following:

The pole manufacturer will determine the total height (H2) of each pole using the greater of 8.

foundation ground level and the high point of the roadway.

Refer to the Elevation Data Chart for the elevation differences between the proposede.

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

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

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

height as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachmenta.

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

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

determine appropriate arm connection points.

requirements. This requires staggering the connections.  Use elevation data for each arm to

stiffened box connection shown as long as the connection meets all of the design

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring5.

horizontal when fully loaded.

pitched arch where the tip or the free end of the mast arm does not deflect below

The camber design for the mast arm deflection should provide an appearance of a low4.

Design all signal supports using stress ratios that do not exceed 0.9.3.

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

loads that will be applied at the time of the installation. The contractor should refer to the

views. These are anticipated worst case "design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation2.

DESIGN REQUIREMENTS

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

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The traffic signal project plans and special provisions.

The 2012 NCDOT Roadway Standard Drawings.

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

The 2012 NCDOT "Standard Specifications for Roads and Structures." The latest addenda to

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

Design the traffic signal structure and foundation in accordance with:1. 
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NOTES

PEDESTRIAN MOVEMENT
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UNDETECTED MOVEMENT (OVERLAP)
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FEATURE

PHASE

1 2 4 5 6 8

MIN RECALL MIN RECALL

YELLOW YELLOW

ON ON

- -

- - -

- - - - -

- - - -

- -

- - - -

- - - -- -

- -

- - ON - - ON

- - - -

- - - -

ON ON ON ON

Min Green 1 *

Extension 1 *

Max Green 1 *

Yellow Clearance

Red Clearance

W alk 1 *

Don’t W alk 1

Seconds Per Actuation *

Max Variable Initial *

Time Before Reduction *

Time To Reduce *

Minimum Gap

Recall Mode

Vehicle Call Memory

Dual Entry

Simultaneous Gap

- - - -

- - - -- -

- -

All Heads L.E.D.

OASIS 2070 TIMING CHART

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

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

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

TURNS

INDUCTIVE LOOPS
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Over-sized Junction Box
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0

0

6X50

+90

+90

+75

+75

Multizone Microwave Detection

1.0 1.0

    Controller Asset # 0149.

9.  Closed loop system data: 

    supersede these values.

    signal system timing values

    operation only.  Coordinated

    chart are for free-run

8.  Maximum times shown in timing

    details.

    P1-P3 for pushbutton location

    reference only.  See sheets

    conceptual and shown for

7.  Pedestrian pedestals are

    Walk" time only.

    countdown the flashing "Don’t

6.  Program pedestrian heads to

    WALK" with no pedestrian calls.

5.  Omit "WALK" and flashing "DON’T

    presence mode.

4.  Set all detector units to

    lagged.

3.  Phase 1 and/or phase 5 may be

    the Engineer.

    unless otherwise directed by

    night flashing operation

2.  Do not program signal for late

    Structures" dated January 2012.

    Specifications for Roads and

    2012 and "Standard

    Drawings NCDOT" dated January

1.  Refer to "Roadway Standard

N/ADirectional Drill

* Install Polycarbonate Backplates

ex
ex

1.9

desired detection zones.
Relocate microwave detectors as required to achieve
* Multizone Microwave Detection Zone

4’

6’

CROSSWALK AND METAL POLE LOCATIONS
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Division 2 Morehead City  Carteret County 

02-0149

ELECTRICAL DETAIL SHEET 1 OF 2          

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

SOFTWARE................ECONOLITE OASIS

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES

TERMINAL

AC-

PHASE 1 YELLOW FIELD

PHASE 5 YELLOW FIELD

(126)

(132)

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown below)

OVERLAP "A".............1+2

OVERLAP "C".............5+6

OVERLAP "B".............NOT USED

OVERLAP "D".............NOT USED

OUTPUT FILE POSITIONS...18 WITH AUX. OUTPUT FILE
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*
installation detail this sheet.

Denotes install load resistor.  See load resistor

* * * *

*

LOAD

SWITCH NO.

NOTES

   heads flash in accordance with the Signal Plans.

   the output file.  The installer shall verify that signal 

   program blocks for all unused vehicle load switches in 

1. To prevent "flash-conflict" problems, insert red flash 

2. Program phases 4 and 8 for Dual Entry.

3. Enable Simultaneous Gap-Out for all phases.

4. Program phases 2 and 6 for Start Up In Green.

NU = Not Used

CABINET.................332 /W/ AUX

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

IN
T

E
R

N
A

L
 D

IP
 S

W
IT

C
H

E
S

REMOVE JUMPERS AS SHOWN
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A
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A

R
D

ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

THE SIGNAL DESIGN:   02-0149  

DESIGNED:   January 2015 

SEALED:   12-15-15  

REVISED:   N/A       

5. Program phase 4 for ’STARTUP PED CALL’.

   1 as Wag Overlaps.

6. Program phases 2 and 6 for Yellow Flash, and overlap 

INPUT FILE CONNECTION & PROGRAMMING CHART

PIN

NO.

INPUT

FILE POS.

LOOP

TERMINAL
LOOP NO.

DETECTOR

NO.

NEMA

PHASE

INPUT

ASSIGNMENT

NO.

CALL

DELAY

TIME

FULL

EXTEND
STRETCH

TIME

DELAY

TIME

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

NOTE:PED PUSH

BUTTONS

INPUT FILE SLOT I12.

INSTALL DC ISOLATOR IN

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

PHASES USED.............1,2,4,5,6,8,4 PED

LOAD SWITCHES USED......S1,S2,S5,S6,S7,S8,S11,AUX S1,AUX S4.

   (Morehead City) - CLS 2.

7. The cabinet and controller are part of the US 70 

69I12L 31TB8-5,6P41,P42 PED 4 4 PED

Sig. 5.1

MULTI
ZONE

DETECTI
ON

SPECIAL DETECTOR NOTE

detection schemes shown on the Signal Design Plans.

NCDOT engineer-approved mounting locations to accomplish the

Perform installation according to manufacturer’s directions and

Install a multizone microwave detection zone for vehicle detection.

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 
           DTJ      December 2015

CONTROLLER..............2070

UNLESS ALL SIGNATURES CO M PLETED

DOCU M ENT NOT CONSIDERED FINAL
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 S
M

IM .M HT
I

E
K

R

Y

Y

F

11

 OLA YELLOW (A122)

01 GREEN (127)

R

Y

Y

F

51

 OLC YELLOW (A115)

05 GREEN (133)

OLA RED (A121)

OLA GREEN (A123)

OLC RED (A114)

OLC GREEN (A116)

(wire signal heads as shown)

NOTE

4 SECTION FYA PPLT SIGNAL WIRING DETAIL

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

21,22

1 5 74

41,42

6

61,62

8

81,82

2

PED

4

PED

6

PED

8

PED

P41,

P42

S2S1

127

129 102

133

135

A122

OLA OLB

NU

A115

OLC

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

OLD

ARROW

YELLOW

FLASHING

SPARE SPARE

11 51

* *

See pictorial of head wiring in detail below.

11 51

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NUNU NU

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

106

104

NU NU NU

   programming.  See sheet 2 for programming instructions.

1. The sequence display for this signal requires special logic

                   6-11, 8-14 AND 9-11.

REMOVE DIODE JUMPERS 1-5, 1-6, 1-9, 1-11, 2-5, 2-6, 2-9, 2-11, 4-8, 4-14, 5-9, 5-11, 6-9, 

4 PED

ISOLATOR

DC

NOT

USED

12/29/2015
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Division 2 Morehead City  Carteret County 

02-0149

ELECTRICAL DETAIL SHEET 2 OF 2          

FROM PHASE 1 FROM PHASE 5

OUTPUT REFERENCE SCHEDULE

OUTPUT 42 = Overlap C Red

OUTPUT 50 = Overlap A Red

OUTPUT 43 = Overlap C Yellow

OUTPUT 44 = Overlap C Green

OUTPUT 51 = Overlap A Yellow

OUTPUT 52 = Overlap A Green
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THIS ELECTRICAL DETAIL IS FOR

THE SIGNAL DESIGN:   02-0149  

DESIGNED:   January 2015 

REVISED:   N/A       

         Savannah Avenue        

               at               

     US 70 (Arendell Street)    

                                

SEALED:  12-15-15

Sig. 5.2

      DTJ       

UNLESS ALL SIGNATURES CO M PLETED

DOCU M ENT NOT CONSIDERED FINAL
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 S
M

IM .M HT
I

E
K

(program controller as shown below)

OVERLAP PROGRAMMING COMPLETE

’1’ (VEHICLE OVERLAP SETTINGS).

FROM MAIN MENU PRESS ’8’ (OVERLAPS), THEN

 PHASE:          12345678910111213141516

 PAGE 1: VEHICLE OVERLAP ’A’ SETTINGS

VEH OVL PARENTS:

VEH OVL NOT VEH:

VEH OVL NOT PED:

VEH OVL GRN EXT:

STARTUP COLOR: _ RED  _ YELLOW  _ GREEN

SELECT VEHICLE OVERLAP OPTIONS:   (Y/N)

GREEN EXTENSION (0-255 SEC).........0

YELLOW CLEAR (0=PARENT,3-25.5 SEC)..0.0

RED CLEAR (0=PARENT,0.1-25.5 SEC)...0.0

OUTPUT AS PHASE # (0=NONE, 1-16)....0

OVERLAP PROGRAMMING DETAIL

 PHASE:          12345678910111213141516

VEH OVL PARENTS:

VEH OVL NOT VEH:

VEH OVL NOT PED:

VEH OVL GRN EXT:

STARTUP COLOR: _ RED  _ YELLOW  _ GREEN

SELECT VEHICLE OVERLAP OPTIONS:   (Y/N)

GREEN EXTENSION (0-255 SEC).........0

YELLOW CLEAR (0=PARENT,3-25.5 SEC)..0.0

RED CLEAR (0=PARENT,0.1-25.5 SEC)...0.0

OUTPUT AS PHASE # (0=NONE, 1-16)....0

XX

FLASH COLORS:  _ RED  _ YELLOW  X GREEN

PRESS ’+’ TWICE

 PAGE 1: VEHICLE OVERLAP ’C’ SETTINGS

XX

FLASH COLORS:  _ RED  _ YELLOW  X GREEN

NOTICE GREEN FLASH

NOTICE GREEN FLASH

(program controller as shown below)

LOGICAL I/O PROCESSOR PROGRAMMING DETAIL

   PROCESSOR).

2. FROM MAIN MENU PRESS ’6’ (OUTPUTS), THEN ’3’ (LOGICAL I/O

1. FROM MAIN MENU PRESS ’2’ (PHASE CONTROL), THEN ’1’ (PHASE

   CONTROL FUNCTIONS). SCROLL TO THE BOTTOM OF THE MENU AND

SCROLL DOWN ~

  LOGICAL I/O COMMAND #1  (+/-COMMAND#)

THEN:

SET OUTPUT  ASSIGNMENT #50 ON

~ ~~
PRESS ’+’

SCROLL DOWN ~

  LOGICAL I/O COMMAND #2  (+/-COMMAND#)

THEN:

SET OUTPUT  ASSIGNMENT #52 OFF

~ ~~
PRESS ’+’

~

  LOGICAL I/O COMMAND #4  (+/-COMMAND#)

THEN:

SET OUTPUT  ASSIGNMENT #42 ON

~ ~~

IF  ACTIVE PHASE       #5  IS ON

SCROLL DOWN 

LOGIC I/O PROCESSOR PROGRAMMING COMPLETE

~

  LOGICAL I/O COMMAND #5  (+/-COMMAND#)

THEN:~ ~~SCROLL DOWN 

PRESS ’+’

IF  ACTIVE PHASE       #5  IS ON

IF  ACTIVE PHASE       #1  IS ON

AND RED CLEAR ON PHASE #1  IS ON

IF  ACTIVE PHASE       #1  IS ON

AND RED CLEAR ON PHASE #5  IS ON

SET OUTPUT  ASSIGNMENT #44 OFF

NOTE:  LOGIC FOR

PHASE 1 RED

CLEAR WHEN

TRANSITIONING

FROM PHASE 1

NOTE:  LOGIC FOR

SWITCHING

FLASHING YELLOW

ARROW "OFF"

DURING PHASE 1

(HEAD 11).

TO PHASE 2

(HEAD 11).

NOTE:  LOGIC FOR

PHASE 5 RED

CLEAR WHEN

TRANSITIONING

FROM PHASE 5

NOTE:  LOGIC FOR

SWITCHING

FLASHING YELLOW

ARROW "OFF"

DURING PHASE 5

(HEAD 51).

TO PHASE 6

(HEAD 51).

TO PRODUCE SPECIAL FYA-PPLT SIGNAL SEQUENCE

SCROLL DOWN ~

  LOGICAL I/O COMMAND #3  (+/-COMMAND#)

THEN:

SET OUTPUT  ASSIGNMENT #51 ON

~ ~~
PRESS ’+’

NOTE:  LOGIC FOR

(HEAD 11).

~

  LOGICAL I/O COMMAND #6  (+/-COMMAND#)

THEN:~ ~~SCROLL DOWN 

SET OUTPUT  ASSIGNMENT #43 ON

PRESS ’+’

IF  YELLOW ON PHASE    #1  IS ON IF  YELLOW ON PHASE    #5  IS ON

YELLOW

ARROW

CLEARANCE

NOTE:  LOGIC FOR

(HEAD 51).

YELLOW

ARROW

CLEARANCE

   ENABLE ACT LOGIC COMMANDS 1, 2, 3, 4, 5 AND 6.

SET OUTPUT  ASSIGNMENT #51 OFF SET OUTPUT  ASSIGNMENT #43 OFF
FLASH YELLOW IN CONTROLLER FLASH?...Y

FLASH YELLOW IN CONTROLLER FLASH?...Y

12/29/2015
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 2 (130 mph)        

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

-0.24 ft.-0.04 ft.

+/-0.0 ft. +/-0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

For 8 Bolt Base Plate

See Note 6

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

POLE RADIAL ORIENTATION

Elevation Differences for:

High point of roadway surface
Elevation difference at

Edge of travelway or face of curb
Elevation difference at

Baseline reference point at

         Savannah Avenue        

               at               

     US 70 (Arendell Street)    

                                

Division 2    Carteret County         Morehead City

  January 2015 

  Jeff Spence                 
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      W-5319      
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LOADING
DESCRIPTION AREA SIZE W EIGHT

MAST ARM LOADING SCHEDULE

ARM B

ARM A

ARMS

BETWEEN

ANGLE

@ 180

Compartment

Terminal

90

0

90

180

270

METAL POLE No. 1

24’

Note 7
See

39’

Design Height 19 ft

12’

Note 7

See

59’

28’

Design Height 24 ft

Note 8

See

Note 8

See

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

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

Elevation View @ 270

Elevation View @ 0

4 & 5

See Notes

4 & 5

See Notes

5’

Roadway Clearance

Minimum 16.5 ft.

Maximum 25.6 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

H2

1’

H2

Maximum 25.6 ft.

Roadway Clearance

Minimum 16.5 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

C FoundationL

C PoleL

C PoleL

C FoundationL

NOTES

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

25.5" L
X

66.0" W
74 LBS

2 Street Name

7’7’

2
36.0" L

X
30.0" W

RIGID MOUNTED

SIGN
14 LBS7.5 S.F.

RIGID MOUNTED

STREET NAME SIGN
12.0 S.F. 27 LBSStreet Name

96.0" L
X

18.0" W

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

66.0" L
X

25.5" W
74 LBS

12"-3 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
9.3 S.F.

52.5" L
X

25.5" W
60 LBS

Street Name

6’ 8’

H1= 25.0’

H1= 21.5’

See Sheet Sig. M3

W/Weatherhead at 90

Provide 1-2" Half Coupling
o

 Sig. 5.3
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the Division Traffic Engineer at (919) 439-2800 for the reports.

The Department will provide soil penetration data (SPT) for foundation designs.  Contact11.

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm length shown will allow10.

assistance at (919) 773-2800.

contractor may contact the Signal Design Section Senior Structural Engineer for 

Engineer as this may affect the mast arm lengths and arm attachment heights. The

If pole location adjustments are required, the contractor must gain approval from the9.

H1 plus 1/2 of the total height of the mast arm attachment assembly plus 1 foot.

Mast arm attachment height (H1) plus 2 feet, or

the following:

The pole manufacturer will determine the total height (H2) of each pole using the greater of 8.

foundation ground level and the high point of the roadway.

Refer to the Elevation Data Chart for the elevation differences between the proposede.

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

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

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

height as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachmenta.

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

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

determine appropriate arm connection points.

requirements. This requires staggering the connections.  Use elevation data for each arm to

stiffened box connection shown as long as the connection meets all of the design

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring5.

horizontal when fully loaded.

pitched arch where the tip or the free end of the mast arm does not deflect below

The camber design for the mast arm deflection should provide an appearance of a low4.

Design all signal supports using stress ratios that do not exceed 0.9.3.

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

loads that will be applied at the time of the installation. The contractor should refer to the

views. These are anticipated worst case "design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation2.

DESIGN REQUIREMENTS

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

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The traffic signal project plans and special provisions.

The 2012 NCDOT Roadway Standard Drawings.

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

The 2012 NCDOT "Standard Specifications for Roads and Structures." The latest addenda to

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

Design the traffic signal structure and foundation in accordance with:1. 

DESIGN REFERENCE MATERIAL
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 2 (130 mph)        

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

-0.81 ft.

+/-0.0 ft. +/-0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

For 8 Bolt Base Plate

See Note 6

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

POLE RADIAL ORIENTATION

Elevation Differences for:

High point of roadway surface
Elevation difference at

Edge of travelway or face of curb
Elevation difference at

Baseline reference point at

         Savannah Avenue        

               at               

     US 70 (Arendell Street)    

                                

Division 2    Carteret County         Morehead City

  January 2015 

  Jeff Spence                 
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      W-5319      
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SYMBOL

LOADING
DESCRIPTION AREA SIZE W EIGHT

MAST ARM LOADING SCHEDULE

ARM B

ARM A

ARMS

BETWEEN

ANGLE

@ 180

Compartment

Terminal

90

0

90

180

270

METAL POLE No. 2

34’

Note 7
See

49’

Design Height 19 ft

12’

Note 7

See

61’

30’

Design Height 24 ft

Note 8

See

Note 8

See

Design Loading for METAL POLE NO. 2, MAST ARM A 

Design Loading for METAL POLE NO. 2, MAST ARM B

Elevation View @ 270

Elevation View @ 0

4 & 5

See Notes

4 & 5

See Notes

5’

Roadway Clearance

Minimum 16.5 ft.

Maximum 25.6 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

H2

1’

H2

Maximum 25.6 ft.

Roadway Clearance

Minimum 16.5 ft.

High Point of Roadway Surface

Base line reference elev. = 0.0’

See Note 7e

See Note 7d

C FoundationL

C PoleL

C PoleL

C FoundationL

NOTES

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

25.5" L
X

66.0" W
74 LBS

2 Street Name

7’7’

2
36.0" L

X
30.0" W

RIGID MOUNTED

SIGN
14 LBS7.5 S.F.

RIGID MOUNTED

STREET NAME SIGN
12.0 S.F. 27 LBSStreet Name

96.0" L
X

18.0" W

12"-4 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
11.5 S.F.

66.0" L
X

25.5" W
74 LBS

12"-3 SECTION-WITH BACKPLATE

RIGID MOUNTED SIGNAL HEAD
9.3 S.F.

52.5" L
X

25.5" W
60 LBS

Street Name

6’ 8’

H1= 23.5’

H1= 19.75’

Sig. 5.4
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-1.29 ft.

the Division Traffic Engineer at (919) 439-2800 for the reports.

The Department will provide soil penetration data (SPT) for foundation designs.  Contact11.

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm length shown will allow10.

assistance at (919) 773-2800.

contractor may contact the Signal Design Section Senior Structural Engineer for 

Engineer as this may affect the mast arm lengths and arm attachment heights. The

If pole location adjustments are required, the contractor must gain approval from the9.

H1 plus 1/2 of the total height of the mast arm attachment assembly plus 1 foot.

Mast arm attachment height (H1) plus 2 feet, or

the following:

The pole manufacturer will determine the total height (H2) of each pole using the greater of 8.

foundation ground level and the high point of the roadway.

Refer to the Elevation Data Chart for the elevation differences between the proposede.

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

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

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

height as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachmenta.

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

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

determine appropriate arm connection points.

requirements. This requires staggering the connections.  Use elevation data for each arm to

stiffened box connection shown as long as the connection meets all of the design

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring5.

horizontal when fully loaded.

pitched arch where the tip or the free end of the mast arm does not deflect below

The camber design for the mast arm deflection should provide an appearance of a low4.

Design all signal supports using stress ratios that do not exceed 0.9.3.

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

loads that will be applied at the time of the installation. The contractor should refer to the

views. These are anticipated worst case "design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation2.

DESIGN REQUIREMENTS

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

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The traffic signal project plans and special provisions.

The 2012 NCDOT Roadway Standard Drawings.

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

The 2012 NCDOT "Standard Specifications for Roads and Structures." The latest addenda to

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

Design the traffic signal structure and foundation in accordance with:1. 
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HAYWOOD

BUNCOMBE McDOWELL

BURKE CATAWBA

IREDELL

CLEVELAND

MECKLENBURG

GASTON

YADKIN

SURRY

FORSYTH
GUILFORD

DAVIDSON

RANDOLPH

ROWAN

DAVIE

WAKE

DURHAM

ORANGEALAMANCE

JOHNSTON

SAMPSON

HARNETT

CUMBERLAND

ROBESON

DUPLIN

WILSON

NASH

HALIFAX

WARRENVANCE

GRANVILLE

PENDER

HANOVER

HENDERSON
POLK

TRANSYLVANIA

JACKSON

MADISON

SWAIN

MACON

GRAHAM

CLAY

CHEROKEE

YANCEY

MITCHELL AVERY

WATAUGA

ASHE

WILKES

RUTHERFORD

ALLEGHANY

CALDWELL
ALEXANDER

CABARRUS
STANLY

UNION
ANSON

MONTGOMERY

STOKES ROCKINGHAM CASWELL PERSON

CHATHAM

LEE

MOORE

SCOTLAND

HOKE

BLADEN

COLUMBUS

BRUNSWICK

WAYNE

LENOIR

GREEN

PITT

EDGECOMBE

MARTIN

ONSLOW

JONES

CRAVEN

PAMLICO

BEAUFORT

NORTHAMPTON

HERTFORD

GATES

BERTIE

WASHINGTON TYRRELL
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DARE

PERQUIMANS

CURRITUCK

FRANKLIN

CAMDENPASQUOTANK

RICHMOND

LINCOLN

CARTERET

CHOWAN

NEW
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12
9
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6 3

2

1

4

WIND ZONE 2
DIVISION 2

WIND ZONE 2
DIVISION 3

WIND ZONE 3
DIVISION 4

WIND ZONE 3
DIVISION 6

WIND ZONE 4
DIVISION 8

WIND ZONE 4
DIVISION 5

WIND ZONE 4
DIVISION 7

WIND ZONE 4
DIVISION 9

WIND ZONE 4
DIVISION 10

WIND ZONE 4 & 5
DIVISION 14

WIND ZONE 4
DIVISION 12

WIND ZONE 4 & 5
DIVISION 13

WIND ZONE 4 & 5
DIVISION 11

WIND ZONE LEGEND

WIND ZONE 1 (140 mph) Special Wind Zone

WIND ZONE 5 (120 mph) Special Wind Zone

WIND ZONE 2 (130 mph) Coastal Region

WIND ZONE 3 (110 mph) Eastern Region

STANDARD DRAW INGS FOR M ETAL POLES

WIND ZONE 4  (90 mph) Central & Mtn. Region

WIND ZONE 1 & 2
DIVISION 1

G. A. FULLER, P.E. - STATE ITS AND SIGNALS ENGNEER

G. G. M URR, JR., P.E. - STATE SIGNALS ENGINEER

M OBILITY AND SAFETY DIVISION - ITS AND SIGNALS UNIT

and Traffic Signals

Highway Signs, Luminares,

Structural Supports for

Standard Specifications for

 

 

5th Edition 2009

2012 Interim to the

with the latest

Designed in conformance

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

D.C. SARKAR, P.E. - ITS AND SIGNALS SENIOR STRUCTURAL ENGINEER

Sig. M1

C.F. ANDREW S - ITS AND SIGNALS JOURNEY STRUCTURAL ENGINEER

M  1

M  2

M  3

M  4,5

M  6

M  7

M  8,9

Title Sheet

Fabrication Details - All Poles

Fabrication Details - Strain Poles

Fabrication Details - M ast Arm Poles

Construction Details - Strain Poles

Construction Details - Foundations

Standard Strain Pole Foundations
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Construct Templates and Plates from � " min. thick Steel. Galvanizing is not required.

Base Plate Template and Anchor Bolt Lock Plate Details
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270
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4 Bolt Pattern
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_________________

NCDOT STANDARD

ARM-B D/T/L/Y

ARM-A D/T/L/Y

SHAFT D/T/L/Y 

MFG MFG. DATE: MM/YY MFG

SECTION  D/T/L/Y 

NCDOT STANDARD

MFG. DATE:MM/YY

A.B. DIA./B.C./L/Y ____/____/____/____

2
2
�

4
5
 
(

T
y
)p

8 Bolt Base Plate Detail

drawing M4 for base plate weld details.

See Strain Pole drawing M3 and Mast armNote:
Top

Bottom

anchor bolt (TYP).

and 4 flat washers per

Provide 4 heavy hex nuts

unless otherwise specified.

2" x 60" Anchor Bolt (TYP)

bottom of bolt.

Galvanization not required at

at bottom of bolt = 8" (TYP).

Min. thread projection

2" diameer bolt (TYP).

at top of bolt = 10" for

Min. thread projection

bolt.

below threads from top of

Galvanize a minimum of 2"

Anchor Bolt  Detail
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Wire Entrance

2" Dia. Hole in Pole Wall for

     All Metal Poles     

   Common To  

     Typical Fabrication Details    

             

(TYP for all plates)

Plate Width = 4" min.

(Provide on each section of a multi-section mast arm)

Arm I.D. Tag

(Provide on Strain Poles and Mast Arm Poles)

Shaft I.D. Tag

2" Dia. Hole

N. BITTING

C.F. ANDREWS

D.C. SARKAR

DESIGNED BY:

       pole’s radial index.

       1 foot above the pole base plate at 180 degrees on the

Note:  Unless otherwise specified, locate Terminal Compartment

AUGUST 2013
5)  See drawing M4 for mounting positions of I.D. tags. 

    Signal Inv. Number.

4)  If Custom Design, use "NCDOT STANDARD" line for pole I.D. number and

3)  B.C. = Bolt Circle of Anchor Bolts

2)  A.B. = Anchor Bolt

1)  D= Diameter, T= Thickness, L= Length, Y= Yield Strength

Notes:

Sig. M2

PROJECT REFERENCE NO.

                  

Pole

L
C

Section C-C

Terminal Compartment Detail

Identification Tag Details

Base of Pole

180

90

270

0

Dia. "BC"

Circle

Bolt

Bolt Dia. +� "

Hole (TYP)

Anchor Bolt

with Internal Threads

2" Half Coupling

with Chain or Cable

with Full Width � " Thick Gasket

11 Gauge Thick Cover Plate Backed

Head Socket Screw (4 Required)

1" X � " Coarse-Thread Button

Lug

Grounding 

2" X 8" X 27"

Terminal Compartment, 3 Gauge,

and No Cover

with Beveled Edges Inside

4" X 6" X 12", 3 Gauge (Min)

Hand Hole Reinforcing Frame,

with Internal Threads

2" Half Coupling

Loading

required by Design

Base Plate Size as
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    For Strain Poles  

     Typical Fabrication Details    

                                

(TYP)

Socket Connection Weld Detail

TH = Pole Wall Thickness

Pole Base Plate (Top)

T = Base Plate Thickness

TH

TH + � "

(TYP)

12"

CL

"C" Hook @ 45 (TYP)

Section B-B

Section C-CSection A-A

(See drawing M2)

of the pole.

from 1’-6" to 10’ below the top

variable attachment heights

2 Cable Clamps designed for
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Accessories at Top of Pole

Radial Orientation for Factory Installed

Pole Base Plate

(.14"/Foot Taper)

Monotube Strain Pole

Bolt Circle "BC"

Base of Pole

(See drawing M2)

Terminal Compartment

(See drawing M2)

Shaft I.D. Tag

(See drawing M2)

Anchor Bolt

Cable Entrances at Top of Pole

270

0

180

90

Pole Cap

270 90
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180
Internal Threads

1" Half Coupling with

with Internal Threads

2" Half Coupling

Outer pole wall

Anchor Bolt Hole (TYP)
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45

Base Plate

R=.44"+T

Section B-B

T=Wall Thickness

�

T

Groove Weld Detail

Full-Penetration

Weld

Full Pen.

� " Max.

Backing Ring

Silicone Caulk

Field Applied

(Outboard Section)

Telescopic Arm

(Inboard Section)

Mast Arm

Section A-A

B

B

Backing Ring

A A

CL
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Compartment

Terminal

See Slip Fit Joint Detail

connection details

See drawing M5 for Mast Arm

location (See drawing M2)

Arm I.D.Tag mounting

location (See drawing M2)

Arm I.D.Tag mounting

(See Slip Fit Joint Detail)

� " Dia. Thru Bolt

Mast Arm Radial Orientation

(See drawing M 2)

(Pole Attachment to Base Plate)

(.14in./ft. taper)

Monotube Mast Arm Pole

location (See drawing M2)

Shaft I.D.Tag mounting

(See drawing M2)

Terminal Compartment

                         

    for Mast Arm Poles   

     Typical Fabrication Details    

                                

with cover

Hand Hole
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1.5 times diameter of outboard section
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Field Drill Inboard Tube.

� " Factory Drilled Hole in Outboard Tube. 

 (2) Hex. Locknuts Each.

 � " Galvanized  Thru Stud with 
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Pole Base Plate
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90

270

Slip Fit Joint Detail for Mast Arm
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Base of Pole

Bolt Circle "BC"

Bolt Hole
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Side Gusset Plate (TYP)

L

1� " 

CL

UP

Pipe for Wiring

2" Diameter

CL

A

A

Side Elevation View

Angle

Flange

B
B 6

B 2

CL

Mast Arm Wall

� " Max.

Backing Ring

LC

1� " 

CL

Plan View

Plate (TYP)

Side Gusset

Ring Plate

Top

LC

� " Max.

Backing Ring

Weld

Full Pen.

R=.44"+T

Attachment Plate

Mast Arm

� R

T 45

T = Arm Wall Thickness

Back Elevation ViewMast Arm Attachment Plate

Bottom View

CL

(See Section B-B)

Groove Weld Detail

Full-Penetration

to pole

for Wire entrance

2" Diameter Pipe

Front Elevation View

Full-Penetration Groove Weld Detail

Bottom Ring Plate

Plate Thickness

Mast Arm Att.

Thickness

Flange Plate

B

B

Section B-B

Section View A-A

See Note 1

3. Designer is responsible for providing appropriate drainage points.  

   fasteners, and welds shown unless they are already specified.

2. Designer will determine the size of all structural components, plates,

   indicate proper attachment orientation of the mast arm.

1. Provide a permanent means of identification above the mast arm to

Notes:

Bolt  Sp.

Plate Width
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Side Gusset Plate

Bottom Ring Plate

Top Ring Plate

Top Ring Plate

Backing Ring

                         

    Mast Arm Connection To Pole   

     Fabrication Details For    

                                

w/ cover

6"X 8" Hand hole

N. BITTING REVIEWED BY:

DESIGNED BY: C.F. ANDREWS

D.C. SARKAR

(TYP)

Diameter = Bolt + � "

Bolt Hole

AUGUST 2013

Sig. M5
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Welded Ring Stiffened Mast Arm Connection

(TYP)

+ hardened flat washer

High Strength Bolt
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on Messenger Cable

Interconnect CableDeadend Strandvise

(Span Wire)

Messenger Cable

Span Wire Pole Clamp (Typ)

Burndy Clamp (Typ)

Grounding Conductor (Typ)

#4 or #6 Awg Solid Bare Copper

Traffic Signal Cable

Traffic Signal Cable

                         

    Strain Poles   

    Construction Details    

                     

Lashing Wire

or Stainless Steel

Alumimum Wrapping Tape
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1" Min Nonmetallic Conduit

Conduit Elbow
1’-0"
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"
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2
’
-
6
"

C.F. ANDREWS

N. BITTING D.C. SARKAR

AUGUST 2013

       spanwire attachment clamp and the weatherheads exceeds 36"

       3/4" stainless steel straps when the distance between the 

Note:  Strap all signal cables to the side of the pole with  

Sig. M6

PROJECT REFERENCE NO. SHEET NO.

with Exothermic Welding Connection

Steel Grounding Electrode

� " Dia Copper Clad

Metal Pole Grounding Detail

Intermediate Metal Pole

Attachment of Cable to

Copper Grounding Conductor

#4 or #6 Awg Solid Bare

with Insulator

1" Weatherhead

See Radial Orientation Detail

2" Weatherhead with Insulator

See Radial Orientation Detail

with Weathertight Plug

1" Half Coupling

Pole Cap

See Note

Strap, � " Typ

Stainless Steel

Ground Lug on Pole (Typ)

Attach Ground Wire to Field Installed

1’-0"

Electrical Service Cable

Strain Pole Attachments

3-Bolt Clamp with "J" Hook

Pole Band

Messenger Cable

Terminal Compartment

Hand Hole

Ground Lug

Concrete Foundation

Pole
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Reinforcing Steel Bars

Section A-A

Notes

(Reinforcing Cage Not Shown for Clarity)
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ti
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s

2’-6"

L
C  Foundation

Electrode Conductor

and Grounding

Electrical Service

Conduits for

2-1" Nonmetallic

for future use)

cap unused conduit

Conduit (Stub and

4-2" Nonmetallic

3"

Pole Base Plate
L
C  Foundation

1

Max 1 Nut Height

1" Chamfer (Typ)

Anchor Bolts (Typ)

2

Ground Slope

Typical

Projection

Anchor Bolt

 

D
 -

 6
"

Size Type
Name

Bar

STR.

#4

#8

Length

12’-6"CIR.

V1

C
48" .465 x L

Typical "C" Bars

1

5
" Min

Shaft

Dia

(in.)

Conc.

Volume

(cu. yds.)

Top and Bottom (Typ)

with Flat Washer

Heavy Hex Nut

Top and Bottom (Typ)

with Flat Washer

Heavy Hex Nut

Above Ground Level

2"-5" Foundation Projection

(Same as Base Plate Template)

Anchor Bolt Lock Plate

See Note No. 1

See Note No. 3
K.C. DURIGON

D.C. SARKARN. BITTING

                         

    Foundations   

    Construction Details    

                     

See Note No. 4
DESIGNED BY:

MIN.

***

1"

***

*
**

**
*

AUGUST 2013

(4’-0" DIAMETER)

FOR STANDARD DRILL PIER SHAFT

REINFORCING STEEL TABLE

3"Typ3"Clear Cover Typ.

Finished Ground Level

1. The number of C-bars is based on 

   foundation depth and/or as required.

   For standard foundations, see 

   sheets M 8 and M 9 for details.  

2. Circular tie reinforcing rings may

   be vertically adjusted by +/- 3"

   at a depth between 2’-0" and 3’-0"

   to facilitate the installation of

   electrical conduit entering in the

   cage.

3. The length of V1-bars is based on

   foundation depth. For standard

   foundations, see sheets M 8 and M 9 

   for details. Vertical reinforcing

   bars (V1) may be horizontally

   adjusted by +/-3"to facilitate the

   installation of electrical conduit

   entering into the cage.

4. Provide vertical reinforcement 

   as required per design. See sheets 

   M 8 and M9 for details.

3" Clear Cover Typ.

Sig. M7

PROJECT REFERENCE NO. SHEET NO.

Conduit Details

Typical Foundation

Typical Foundation Anchor Bolt Details
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Hard
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STANDARD FOUNDATIONS
STRAIN POLES

STANDARD
Fabrication Design Notes:

Foundation Selection:
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2. Min. base plate thickness (T) is 2.0 inches.

   allowed for design using a design CSR of 1.00.

   column represent the minimum acceptable capacity

1. Values shown in the "Reactions at the Pole Base"

       - Dense Sand-Stirrup Spacing: 6 in. c/c

 S35H3 - Very Stiff Clay-Stirrup Spacing: 6 in. c/c

       - Dense Sand- Stirrup Spacing: 6 in. c/c

       - Hard Clay- Stirrup Spacing: 6 in. c/c

 S35H2 - Very Stiff Clay-Stirrup Spacing: 6 in. c/c

 S35H1 - Hard Clay - Stirrup Spacing: 6 in. c/c

       - Dense Sand-Stirrup Spacing: 6 in. c/c

 S30H3 - Hard Clay-Stirrup Spacing: 6 in. c/c

 S30H2 - Hard Clay-Stirrup Spacing: 6 in. c/c

 S30H1 - Hard Clay-Stirrup Spacing: 6 in. c/c

SATURATED SOIL CONDITION

   Design Methods, FHWA -IF-99-025

6. Reference Drilled Shafts: Construction Procedures and

   and the row intersect.

   The foundation depth is the value where the column

   based on the pole load case. 

   soil type and "N" value. Select the appropriate row

5. Select the appropriate column in the chart based on

   plans or from the Engineer.

4. Get the appropriate standard pole case number from the

   describes the soil characteristics.

3. Select the soil type (Clay or Sand) that best

2. Select the appropriate wind zone from M 1 drawing.

   foundation site to determine "N" value.

1. Perform a standard penetration test at each proposed

Sig. M8
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               Soil Condition                

           Foundation for Dry           

           Standard Strain Pole            

                                

2. Min. base plate thickness (T) is 2.0 inches.

    allowed for design using a design CSR of 1.00.

    column represent the minimum acceptable capacity

1. Values shown in the "Reactions at the Pole Base"

DRY SOIL CONDITION

      

       - Dense Sand: Stirrup Spacing: 6 in. c/c

       - Medium Clay: Stirrup Spacing: 6 in. c/c

       - Hard Clay: Stirrup Spacing: 6 in. c/c

 S35H3 - Very Stiff Clay: Stirrup Spacing: 6 in. c/c

       - Dense Sand: Stirrup Spacing: 6 in. c/c

       - Medium Clay: Stirrup Spacing: 6 in. c/c

       - Hard Clay: Stirrup Spacing: 6 in. c/c

 S35H2 - Very Stiff Clay: Stirrup Spacing: 6 in. c/c

       - Dense Sand: Stirrup Spacing: 6 in. c/c

 S35H1 - Hard Clay: tirrup Spacing: 6 in. c/c 

       - Dense Sand: Stirrup Spacing: 6 in. c/c

       - Medium Clay: Stirrup Spacing: 6 in. c/c

       - Hard Clay: Stirrup Spacing: 6 in. c/c

 S30H3 - Very Stiff Clay: Stirrup Spacing: 6 in. c/c

       - Dense Sand: Stirrup Spacing: 6 in. c/c

       - Medium Clay: Stirrup Spacing: 6 in. c/c

       - Hard Clay: Stirrup Spacing: 6 in. c/c

 S30H2 - Very Stiff Clay: Stirrup Spacing: 6 in. c/c

       - Dense Sand-Stirrup Spacing: 6 in. c/c

 S30H1 - Hard Clay-Stirrup Spacing: 6 in. c/c

   Design Methods, FHWA -IF-99-025

6. Reference Drilled Shafts: Construction Procedures and

   and the row intersect.

   The foundation depth is the value where the column

   based on the pole load case. 

   soil type and "N" value. Select the appropriate row

5. Select the appropriate column in the chart based on

   plans or from the Engineer.

4. Get the appropriate standard pole case number from the

   describes the soil characteristics.

3. Select the soil type (Clay or Sand) that best

2. Select the appropriate wind zone from M 1 drawing.

   foundation site to determine "N" value.

1. Perform a standard penetration test at each proposed

Sig. M9
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PROPOSED

Type II Signal Pedestal

Pushbutton & Sign

Pedestrian Signal Head

LEGEND

Signal Pole

Pushbutton Location Area

Curb Ramp

Type I Pushbutton Post

Sig. P1
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    conditions.

    actual design or field

    use only and may not reflect

9.  Curb ramps are for symbolic 

    installation.

    location approval prior to

    Engineer for pushbutton

8.  Contact Division Traffic

    Drawings for Pedestal details.

    2012 NCDOT Roadway Standard

7.  Refer to section 1743 of the

    Assembly details.

    Drawings for Pushbutton 

    2012 NCDOT Roadway Standard

6.  Refer to section 1705 of the

    sidewalk.

    around pedestal if located in

5.  Maintain 4 feet of clearance

    of 10 inches.

    with a maximum reach distance

    adjacent to a level surface

4.  Pushbuttons shall be installed

    least 10 feet.

    separated by a distance of at

    the same corner should be

3.  Separate pushbuttons used on

    applicable crosswalk.

    should be parallel to the

2.  The face of the pushbutton 

    shoulder, or pavement.

    10 feet from the edge of curb, 

    not be located further than

1.  Pushbutton pedestals should
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SIDEWALK

IN WIDE SIDEWALK

PUSHBUTTON PLACEMENT

OF CURB OR PAVEMENT/SHOULDER

BACK OF SIDEWALK IS WITHIN 10’

CURB OR PAVEMENT/SHOULDER

OF SIDEWALK EXCEEDS 10’ FROM

GRASS STRIP PLACEMENT IF BACK
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PUSHBUTTON PLACEMENT

OF CURB OR PAVEMENT/SHOULDER

BACK OF SIDEWALK IS WITHIN 10’

CURB OR PAVEMENT/SHOULDER

OF SIDEWALK EXCEEDS 10’ FROM

GRASS STRIP PLACEMENT IF BACK

SEPARATE CURB RAMPS W/ TYPE I PEDESTALS

SEPARATE CURB RAMPS W/ TYPE II PEDESTALS
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TYPICAL PUSHBUTTON LOCATIONS (CASE I)

TYPICAL PUSHBUTTON LOCATIONS (CASE II)

OPTIONAL PUSHBUTTON EXTENSION

APPLICABLE CROSSWALK

FACE OF PUSHBUTTON PARALLEL TO  

PROPOSED

Type II Signal Pedestal

Pushbutton & Sign

Pedestrian Signal Head
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Signal Pole

Pushbutton Location Area

Curb Ramp

Type I Pushbutton Post

Sig. P2

SHEET NO.

N
O

R

T
H 

CAROL

I
N

A

ENGINEER

P
ROFESSION

A

L

026486

SEAL

 

R
O

B

E
RT J. ZI

E

M
B

A

0
6
-
1
4

0
6
-
1
4

PROJECT NO.

6/17/2014

https://trust.docusign.com


10’ MIN.

10’ MIN.

10’ MIN.

r
z
ie

m
b
a

S
:\

I
T

S
&

S
U

\I
T

S
 S

ig
n
a
ls

\S
ig

n
a
l 

D
e
s
ig

n
 S

e
c
ti

o
n
\C

e
n
tr

a
l 

R
e
g
io

n
\R

o
b
’
s
 F

il
e
s
\P

e
d
 S

td
s
\P

u
s
h
b
u
tt

o
n
 D

r
a
w

in
g
s
\P

u
s
h
b
u
tt

o
n
 P

la
te

 D
r
a
w

in
g
s
_
2
0
1
4
0
6
1
7
.d

g
n

2
6

-
A

U
G

-
2

0
1

4
 1

6
:3

9

SEAL

DATESIGNATURE

See Plate for Title

Prepared in the Offices of:

Garner, NC 27529

750 N. Greenfield Parkway

T
N

T

T

 

IN

 

 
 

D
E

P
A

R
T

M

E
N
 OF T RA

S
P

O
R

T
A

I
O

N

S
T

A

E
 O

F
NORTH CAR

O
L

A

 

  

  

 

 
 

n
oi

si
vi

D
 
yt

e
f
a

S 
dna

 ytiliboM noit
at

r
o

p
s

n
a
r

T

n
oitceS ngiseD l

an
gi

S

10’ MIN.

10’ MIN.

OF CURB OR PAVEMENT/SHOULDER

BACK OF SIDEWALK IS WITHIN 10’

CURB OR PAVEMENT/SHOULDER

OF SIDEWALK EXCEEDS 10’ FROM

GRASS STRIP PLACEMENT IF BACK

HEADS ON DIFFERENT PEDESTALS)

(CORRESPONDING PUSHBUTTONS AND SIGNAL

PUSHBUTTON PLACEMENT IN WIDE SIDEWALK

3    3 3    3

P
L

A
C

E
M

E
N

T
 D

E
T

A
IL

P
L

A
C

E
M

E
N

T
 D

E
T

A
IL

P
E

D
E

S
T

R
IA

N
 P

U
S

H
B

U
T

T
O

N
 L

O
C

A
T

IO
N

S

P
E

D
E

S
T

R
IA

N
 P

U
S

H
B

U
T

T
O

N
 L

O
C

A
T

IO
N

S

1705D01 1705D01

R
A

L
E

I
G

H
, N

.C
.

D
IV

IS
IO

N
 O

F
 H

IG
H

W
A

Y
S

D
E

P
T

. O
F

 T
R

A
N

S
P

O
R

T
A

T
IO

N

N
O

R
T

H
 C

A
R

O
L

IN
A

S
T

A
T

E
 O

F
 

R
A

L
E

IG
H

, 
N

.C
.

D
IV

IS
IO

N
 O

F
 H

IG
H

W
A

Y
S

D
E

P
T

. 
O

F
 T

R
A

N
S

P
O

R
T

A
T

IO
N

N
O

R
T

H
 C

A
R

O
L

IN
A

S
T

A
T

E
 O

F

SHEET   OF SHEET   OF

E
N

G
L

IS
H

 D
E

T
A

IL
 D

R
A

W
IN

G
 F

O
R

E
N

G
L

IS
H

 D
E

T
A

IL
 D

R
A

W
IN

G
 F

O
R

CHOP ISLAND" WITH SEPARATE PEDESTALS
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CHOP ISLAND" WITH SHARED PEDESTAL

PUSHBUTTON PLACEMENT IN SMALL "PORK 

TRAFFIC ISLAND PUSHBUTTON LOCATIONS

PROPOSED

Type II Signal Pedestal

Pushbutton & Sign

Pedestrian Signal Head

LEGEND

Signal Pole

Pushbutton Location Area

Curb Ramp

Type I Pushbutton Post

TYPE I PEDESTAL

OPTIONAL REFUGE)

CURB TO CURB WITH

(FOR COMPLETE CROSSING

TYPE II PEDESTAL

PHASE CROSSING)

(FOR STAGED OR MULTI-

SHARED CURB RAMPS

TYPICAL PUSHBUTTON LOCATIONS (CASE III)
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EXISTING PHONE DROP

6.  REFERENCE "WIRELESS RADIO ANTENNA TYPICAL DETAILS."

1.  INSTALL COAXIAL CABLE:

4.  MAINTAIN PROPER CLEARANCE FROM ALL UTILITIES PER THE NATIONAL ELECTRICAL SAFETY CODE.

5.  INSTALL WIRELESS SERIAL RADIO MODEM WITH EXTERIOR DISCONNECT SWITCH LOCATED ON CABINET.

TO THE STRUCTURE USING 3/4" STAINLESS STEEL STRAPS EVERY 12".

NOTES FOR WIRELESS COMMUNICATIONS:

(NOTE: RF ANTENNA DISCONNECT SWITCH AND DECAL ARE NOT REQUIRED W HEN THE ANTENNA IS INSTALLED ON AN NCDOT-OW NED POLE.)

(NOTE: RF W ARNING SIGN NOT REQUIRED W HEN ANTENNA IS INSTALLED ON AN NCDOT-OW NED POLE.)

FIELD DRILL A 1/2" HOLE UP THROUGH THE BOTTOM OF MAST ARM FOR INSTALLATION OF THE COAXIAL CABLE TO THE ANTENNA.

B.  ON METAL POLES WITH MAST ARMS, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE MAST ARM;

AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.

C.  ON METAL STRAIN POLES, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE W EATHERHEAD

3.  INSTALL WIRELESS ANTENNA ON POLE WITH RF W ARNING SIGN.

D.  BETW EEN THE POINT OF EXITING THE RISER, METAL POLE OR MAST ARM AND THE ANTENNA, SECURE THE COAXIAL CABLE

AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.

A.  ON W OOD POLES, REQUIRING A NEW RIGID GALVANIZED STEEL RISER, INSTALL A 2" RISER WITH W EATHERHEAD 

2.  IF AN EXISTING 2" SPARE RIGID GALVANIZED STEEL RISER IS AVAILABLE, INSTALL THE COAXIAL CABLE IN THE SPARE RISER.

existing

existing

existing

existing

AND CCTV RELOCATION PLAN

WIRELESS COMMUNICATION AND

AN TEN N A
PRO PO SED

AN TEN N A
PRO PO SED

CCTV CAM ERA
PRO PO SED

EXISTIN G AN TEN N AS

CCTV
EXISTIN G

DECEMBER 2015

LEGEND

EXISTING MASTER CONTROLLER AND CABINET

LEGEND

EXISTING CONTROLLER AND CABINET

SIGNAL POLE

EXISTING W OOD POLE

SIGNAL INVENTORY NUMBER

YAGI ANTENNA (SINGLE)

VERTICALLY POLARIZED
INSTALL 8.5 DB GAIN ANTENNA

VERTICALLY POLARIZED
INSTALL 8.5 DB GAIN ANTENNA

4) INSTALL NEW "CCTV UNIFIED CABLE" BETW EEN

HORIZONTAL SHAFT MEMBER
ATTACH ANTENNA 24" ABOVE

HORIZONTAL SHAFT MEMBER
ATTACH ANTENNA 12" ABOVE

NOTES FOR WIRELESS RADIO SYSTEM:

3) INSTALL NEW WIRELESS RADIO SYSTEM.

METAL POLE W/ MAST ARM

EXISTING CCTV CAMERA

PROPOSED CCTV CAMERA

THE CAMERA CONTROL COMPONENTS IN THE

CAMERA.

1) REMOVE EXISTING CCTV CAMERA ASSEMBLY AND
ASSOCIATED CCTV EQUIPMENT WITH THE EXCEPTION 

3) ATTACH NEW CCTV CAMERA ASSEMBLY A MINIMUM

SIGNAL CABINET AND THE NEW CCTV

NOTES FOR CCTV CAMERA INSTALLATION:

ENGINEER.  

1) REMOVE THE WIRELESS RADIO, LIGHTNING ARRESTOR,

AND ANTENNAS.

2) RETURN WIRELESS RADIO, ANTENNAS, AND MOUNTING
HARDW ARE TO THE ENGINEER.

4) ENSURE THE NEW WIRELESS RADIO IS COMPATIBLE
WITH THE EXISTING SYSTEM.

COAXIAL CABLE, ANTENNA MOUNTING HARDW ARE, 

OF THE CELLULAR MODEM AND RETURN TO THE

2) INSTALL NEW CAMERA CONTROL COMPONENTS

IN THE SIGNAL CABINET.  RELOCATE THE EXISTING
CELLULAR MODEM TO THE NEW SIGNAL CABINET.

UNLESS ALL SIGNATURES COM PLETED
DOCUM ENT NOT CONSIDERED FINAL

OF 5 FEET FROM THE TOP OF POLE.

GREGORY A. FULLER, PE (SEAL # 023919) ON APRIL 28, 2015.
THESE PLANS SUPERCEDE THE PLAN SEALED BY

M

02-0423

M

12/30/2015
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6.  REFERENCE "WIRELESS RADIO ANTENNA TYPICAL DETAILS."

1.  INSTALL COAXIAL CABLE:

4.  MAINTAIN PROPER CLEARANCE FROM ALL UTILITIES PER THE NATIONAL ELECTRICAL SAFETY CODE.

5.  INSTALL WIRELESS SERIAL RADIO MODEM WITH EXTERIOR DISCONNECT SWITCH LOCATED ON CABINET.

TO THE STRUCTURE USING 3/4" STAINLESS STEEL STRAPS EVERY 12".

NOTES FOR WIRELESS COMMUNICATIONS:

(NOTE: RF ANTENNA DISCONNECT SWITCH AND DECAL ARE NOT REQUIRED W HEN THE ANTENNA IS INSTALLED ON AN NCDOT-OW NED POLE.)

(NOTE: RF W ARNING SIGN NOT REQUIRED W HEN ANTENNA IS INSTALLED ON AN NCDOT-OW NED POLE.)

FIELD DRILL A 1/2" HOLE UP THROUGH THE BOTTOM OF MAST ARM FOR INSTALLATION OF THE COAXIAL CABLE TO THE ANTENNA.

B.  ON METAL POLES WITH MAST ARMS, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE MAST ARM;

AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.

C.  ON METAL STRAIN POLES, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE W EATHERHEAD

3.  INSTALL WIRELESS ANTENNA ON POLE WITH RF W ARNING SIGN.

D.  BETW EEN THE POINT OF EXITING THE RISER, METAL POLE OR MAST ARM AND THE ANTENNA, SECURE THE COAXIAL CABLE

AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.

A.  ON W OOD POLES, REQUIRING A NEW RIGID GALVANIZED STEEL RISER, INSTALL A 2" RISER WITH W EATHERHEAD 

2.  IF AN EXISTING 2" SPARE RIGID GALVANIZED STEEL RISER IS AVAILABLE, INSTALL THE COAXIAL CABLE IN THE SPARE RISER.

EXISTIN G AN TEN N A

AN TEN N A
PRO PO SED

VERTICALLY POLARIZED
INSTALL 8.5 DB GAIN ANTENNA

LEGEND

EXISTING MASTER CONTROLLER AND CABINET

LEGEND

EXISTING CONTROLLER AND CABINET

SIGNAL POLE

EXISTING W OOD POLE

SIGNAL INVENTORY NUMBER

YAGI ANTENNA (SINGLE)

HORIZONTAL SHAFT MEMBER
ATTACH ANTENNA 24" ABOVE

ARRESTOR, COAXIAL CABLE, ANTENNA MOUNTING 

MOUNTING HARDW ARE TO THE ENGINEER.

NOTES FOR WIRELESS RADIO SYSTEM:

1) REMOVE THE WIRELESS RADIO, LIGHTNING

3) INSTALL NEW WIRELESS RADIO SYSTEM.

4) ENSURE THE NEW WIRELESS RADIO IS 

COMPATIBLE WITH THE EXISTING SYSTEM.

2) RETURN WIRELESS RADIO, ANTENNA, AND

METAL POLE W/ MAST ARM

HARDW ARE, AND ANTENNA.

02-0249

M

4/28/2015 
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6.  REFERENCE "WIRELESS RADIO ANTENNA TYPICAL DETAILS."

1.  INSTALL COAXIAL CABLE:

4.  MAINTAIN PROPER CLEARANCE FROM ALL UTILITIES PER THE NATIONAL ELECTRICAL SAFETY CODE.

5.  INSTALL WIRELESS SERIAL RADIO MODEM WITH EXTERIOR DISCONNECT SWITCH LOCATED ON CABINET.

TO THE STRUCTURE USING 3/4" STAINLESS STEEL STRAPS EVERY 12".

NOTES FOR WIRELESS COMMUNICATIONS:

(NOTE: RF ANTENNA DISCONNECT SWITCH AND DECAL ARE NOT REQUIRED W HEN THE ANTENNA IS INSTALLED ON AN NCDOT-OW NED POLE.)

(NOTE: RF W ARNING SIGN NOT REQUIRED W HEN ANTENNA IS INSTALLED ON AN NCDOT-OW NED POLE.)

FIELD DRILL A 1/2" HOLE UP THROUGH THE BOTTOM OF MAST ARM FOR INSTALLATION OF THE COAXIAL CABLE TO THE ANTENNA.

B.  ON METAL POLES WITH MAST ARMS, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE MAST ARM;

AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.

C.  ON METAL STRAIN POLES, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE W EATHERHEAD

3.  INSTALL WIRELESS ANTENNA ON POLE WITH RF W ARNING SIGN.

D.  BETW EEN THE POINT OF EXITING THE RISER, METAL POLE OR MAST ARM AND THE ANTENNA, SECURE THE COAXIAL CABLE

AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.

A.  ON W OOD POLES, REQUIRING A NEW RIGID GALVANIZED STEEL RISER, INSTALL A 2" RISER WITH W EATHERHEAD 

2.  IF AN EXISTING 2" SPARE RIGID GALVANIZED STEEL RISER IS AVAILABLE, INSTALL THE COAXIAL CABLE IN THE SPARE RISER.

SHEET NO.

AN TEN N A
PRO PO SED

VERTICALLY POLARIZED
INSTALL 8.5 DB GAIN ANTENNA

LEGEND

EXISTING MASTER CONTROLLER AND CABINET

LEGEND

EXISTING CONTROLLER AND CABINET

SIGNAL POLE

EXISTING W OOD POLE

SIGNAL INVENTORY NUMBER

YAGI ANTENNA (SINGLE)

ABOVE HORIZONTAL SHAFT MEMBER
ATTACH ANTENNA 12"

METAL POLE W/ MAST ARM

ARRESTOR, COAXIAL CABLE, ANTENNA MOUNTING 

MOUNTING HARDW ARE TO THE ENGINEER.

NOTES FOR WIRELESS RADIO SYSTEM:

1) REMOVE THE WIRELESS RADIO, LIGHTNING

3) INSTALL NEW WIRELESS RADIO SYSTEM.

4) ENSURE THE NEW WIRELESS RADIO IS 

COMPATIBLE WITH THE EXISTING SYSTEM.

2) RETURN WIRELESS RADIO, ANTENNA, AND

HARDW ARE, AND ANTENNA.
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4/28/2015 

https://trust.docusign.com
https://trust.docusign.com


SHEET NO.PROJECT REFERENCE NO.

SEAL

PREPARED BY:

SCALE REVISIONS

REVIEWED BY:

INIT. DATE

REVIEWED BY:

DATE

PLAN DATE:

0   

T
N

T

T

 

IN

 

 

D
E

P
A

R
T

M

E
N
 OF TR A

S
P

O
R

T
A

I
O

N

S
T

A

E
 O

F
NORTH CAR

O
L

A

 

  

  

 

 

 

750 N. Greenfield Pkwy. , Garner, NC 27529

 

Prepared in the Offices of:

T
r
a
n
s
p
o
r
ta
ti
on

Mobili
tyand Safety

D
iv
is
io
n

In
te
llig

e

n
t

Transportation Sys
te

m
s
S
e
c
t
io
n

N

WIRELESS COMMUNICATION PLAN

DIVISION 2 CARTERET CO. MOREHEAD CITY

APRIL 2015

H. T. BERGGREN

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

023919

 

     
 

 
   

G
R

EG
ORY A. F

U
LL

E
R

W-5319 SCP 4

S
A
V
A
N

N
A
H
 
A
V
E
N

U
E

US 70 (ARENDELL STREET)

6.  REFERENCE "WIRELESS RADIO ANTENNA TYPICAL DETAILS."

1.  INSTALL COAXIAL CABLE:

4.  MAINTAIN PROPER CLEARANCE FROM ALL UTILITIES PER THE NATIONAL ELECTRICAL SAFETY CODE.

5.  INSTALL WIRELESS SERIAL RADIO MODEM WITH EXTERIOR DISCONNECT SWITCH LOCATED ON CABINET.

TO THE STRUCTURE USING 3/4" STAINLESS STEEL STRAPS EVERY 12".

NOTES FOR WIRELESS COMMUNICATIONS:

(NOTE: RF ANTENNA DISCONNECT SWITCH AND DECAL ARE NOT REQUIRED W HEN THE ANTENNA IS INSTALLED ON AN NCDOT-OW NED POLE.)

(NOTE: RF W ARNING SIGN NOT REQUIRED W HEN ANTENNA IS INSTALLED ON AN NCDOT-OW NED POLE.)

FIELD DRILL A 1/2" HOLE UP THROUGH THE BOTTOM OF MAST ARM FOR INSTALLATION OF THE COAXIAL CABLE TO THE ANTENNA.

B.  ON METAL POLES WITH MAST ARMS, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE MAST ARM;

AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.

C.  ON METAL STRAIN POLES, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE W EATHERHEAD

3.  INSTALL WIRELESS ANTENNA ON POLE WITH RF W ARNING SIGN.

D.  BETW EEN THE POINT OF EXITING THE RISER, METAL POLE OR MAST ARM AND THE ANTENNA, SECURE THE COAXIAL CABLE

AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.

A.  ON W OOD POLES, REQUIRING A NEW RIGID GALVANIZED STEEL RISER, INSTALL A 2" RISER WITH W EATHERHEAD 

2.  IF AN EXISTING 2" SPARE RIGID GALVANIZED STEEL RISER IS AVAILABLE, INSTALL THE COAXIAL CABLE IN THE SPARE RISER.

XX-XXXX

SP

existing
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PROPOSED SIGNAL

VERTICALLY POLARIZED
INSTALL 8.5 DB GAIN ANTENNA

HORIZONTAL SHAFT MEMBER
ATTACH ANTENNA 12" ABOVE

LEGEND

EXISTING MASTER CONTROLLER AND CABINET

LEGEND

EXISTING CONTROLLER AND CABINET

EXISTING W OOD POLE

SIGNAL INVENTORY NUMBER

YAGI ANTENNA (SINGLE)

SIGNAL POLE

METAL POLE W/ MAST ARM

NOTES FOR WIRELESS RADIO SYSTEM:

2) ENSURE THE NEW WIRELESS RADIO IS 

COMPATIBLE WITH THE EXISTING SYSTEM.

1) MAKE MODIFICATIONS TO THE MASTER RADIO

THIS INTERSECTION INTO THE EXISTING
PROGRAMMING AT SIN #02-0423 TO INCLUDE

SYSTEM.

02-0149

M

4/28/2015 
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EXISTIN G AN TEN N A

6.  REFERENCE "WIRELESS RADIO ANTENNA TYPICAL DETAILS."

1.  INSTALL COAXIAL CABLE:

4.  MAINTAIN PROPER CLEARANCE FROM ALL UTILITIES PER THE NATIONAL ELECTRICAL SAFETY CODE.

5.  INSTALL WIRELESS SERIAL RADIO MODEM WITH EXTERIOR DISCONNECT SWITCH LOCATED ON CABINET.

TO THE STRUCTURE USING 3/4" STAINLESS STEEL STRAPS EVERY 12".

NOTES FOR WIRELESS COMMUNICATIONS:

(NOTE: RF ANTENNA DISCONNECT SWITCH AND DECAL ARE NOT REQUIRED W HEN THE ANTENNA IS INSTALLED ON AN NCDOT-OW NED POLE.)

(NOTE: RF W ARNING SIGN NOT REQUIRED W HEN ANTENNA IS INSTALLED ON AN NCDOT-OW NED POLE.)

FIELD DRILL A 1/2" HOLE UP THROUGH THE BOTTOM OF MAST ARM FOR INSTALLATION OF THE COAXIAL CABLE TO THE ANTENNA.

B.  ON METAL POLES WITH MAST ARMS, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE MAST ARM;

AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.

C.  ON METAL STRAIN POLES, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE W EATHERHEAD

3.  INSTALL WIRELESS ANTENNA ON POLE WITH RF W ARNING SIGN.

D.  BETW EEN THE POINT OF EXITING THE RISER, METAL POLE OR MAST ARM AND THE ANTENNA, SECURE THE COAXIAL CABLE

AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.

A.  ON W OOD POLES, REQUIRING A NEW RIGID GALVANIZED STEEL RISER, INSTALL A 2" RISER WITH W EATHERHEAD 

2.  IF AN EXISTING 2" SPARE RIGID GALVANIZED STEEL RISER IS AVAILABLE, INSTALL THE COAXIAL CABLE IN THE SPARE RISER.

AN TEN N A
PRO PO SED

AN TEN N A
PRO PO SED

LEGEND

EXISTING MASTER CONTROLLER AND CABINET

LEGEND

EXISTING CONTROLLER AND CABINET

SIGNAL POLE

EXISTING W OOD POLE

SIGNAL INVENTORY NUMBER

YAGI ANTENNA (SINGLE)

SUITABLE FOR W ET LOCATIONS
INSTALL COAXIAL CABLE

FOR COAXIAL CABLE INSTALLATION
DIRECTIONAL DRILL 2" CONDUIT

VERTICALLY POLARIZED
INSTALL 8.5 DB GAIN ANTENNA

VERTICALLY POLARIZED
INSTALL 8.5 DB GAIN ANTENNA

HORIZONTAL SHAFT MEMBER
ATTACH ANTENNA 24" ABOVE

HORIZONTAL SHAFT MEMBER
ATTACH ANTENNA 12" ABOVE

METAL POLE W/ MAST ARM

ARRESTOR, COAXIAL CABLE, ANTENNA MOUNTING 

MOUNTING HARDW ARE TO THE ENGINEER.

NOTES FOR WIRELESS RADIO SYSTEM:

1) REMOVE THE WIRELESS RADIO, LIGHTNING

3) INSTALL NEW WIRELESS RADIO SYSTEM.

4) ENSURE THE NEW WIRELESS RADIO IS 

COMPATIBLE WITH THE EXISTING SYSTEM.

2) RETURN WIRELESS RADIO, ANTENNA, AND

HARDW ARE, AND ANTENNA.

JUNCTION BOX
INSTALL STANDARD SIZED

M

02-0416

4/28/2015 

https://trust.docusign.com
https://trust.docusign.com


EXOTHERMICALLY W ELD ALL CONNECTIONS TO GROUND RODS.2.

3.

4.

THE CONTRACTOR MAY, UPON APPROVAL OF THE ENGINEER, INSTALL 

AND CONDUCTORS AT A DEPTH OF 12 INCHES.
INSTALL MARKER TAPE DIRECTLY ABOVE ALL GROUNDING ELECTRODES

NOTES

1.

EXOTHERMIC W ELD METHOD.
COPPER CONDUCTOR TO THE MAIN GROUND ROD BY AN
BOND 0.5 INCH DIAMETER, 28 STRAND (MINIMUM) CLASS II

GROUND RODS. 
NOT ALLOW FOR THE INSTALLATION OF THE 3 - RADIAL
A 30-FOOT SECTIONAL GROUND ROD W HEN CONDITIONS WILL

5.

6.

7.

MAIN GROUND ROD BY AN EXOTHERMIC W ELD METHOD.
BOND #4 AW G SOLID BARE COPPER WIRE TO REBAR CAGE AND THE

ARE BONDED TO POLE.
ENSURE CAMERA HOUSING, CAMERA, AND PAN -TILT UNIT

GROUND BUSS AND NEUTRAL BUSS.
REMOVE BONDING JUMPER BETW EEN EQUIPMENT CABINET

W-5319 SCP 2
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SCALE REVISIONS

REVIEWED BY:

INIT. DATE

REVIEWED BY:

DATESIGNATURE

PLAN DATE:

0   

CADD Filename:               

AIR TERMINAL

LC LC

EXOTHERMIC W ELD

GROUND ROD A
TO GROUND ROD B

TO GROUND ROD C

MAIN GROUND ROD INDICATED BY

IN GROUND ROD

120
o

GROUND ROD  A

GROUND ROD PLACEMENT DETAIL

GROUND ROD  C

GROUND ROD  B

(TYPICAL)

SPHERE OF INFLUENCE’’

(TYPICAL EACH POLE)

ALTERNATE GROUNDING METHOD

RODS A MINIMUM OF 30 FEET.
MULTIPLE RODS, DRIVE SECTIONAL GROUND 
IF SPACE IS NOT AVAILABLE TO DRIVE 

FINISHED GRADE
5/8 INCH GROUNDING LUG

REBAR CAGE

ANCHOR BOLTS

EXOTHERMIC W ELDING CONNECTION
JOIN SECTIONAL GROUND RODS BY

GROUND BUSS
DISCONNECT
EXTERNAL
TO

PLACEMENT DETAIL THIS SHEET

BANDING STRAPS
STAINLESS STEEL

5 FEET

OVAL HANDHOLE
4 INCH X 8 INCH

ENTRANCE
2-INCH W EATHERHEAD

OVAL HANDHOLE
4 INCH X 8 INCH

1-INCH PVC CONDUIT

10 FOOT RADIUS EACH

DRIVEN INTO UNDISTURBED EARTH

COPPER CLAD STEEL GROUND RODS

5/8 INCH X 10 FOOT MIN.

24 INCH MIN.

10 - 20 FEET

UNUSED CONDUITS
CAP END OF
SW EEPING ELBOW,
CONDUITS WITH
2 2-INCH PVC

WITH MECHANICAL BOND
AIR TERMINAL (CLASS II).  BOND TO POLE 
0.5 INCH X 36 INCH MINIMUM COPPER-CLAD 

SEE INSET A

24 INCH MIN.

CONDUCTORS.
AND ABOVE ALL GROUNDING
12 INCHES BELOW GRADE
INSTALL MARKER TAPE COMBINATION PANEL

METER BASE / DISCONNECT

STEEL CONDUIT
2-INCH RIGID GALVANIZED

UNDERGROUND ELECTRICAL SERVICE

UTILITY COMPANY
INSTALLED BY
LATERAL CONDUCTORS
UNDERGROUND SERVICE

STEEL CONDUIT
1-INCH RIGID GALVANIZED

EQUIPMENT CABINET
POLE MOUNT

CCTV CAMERA

SEE NOTE 5

INSET ‘A’

GROUND RODS A, B, AND C
COPPER WIRE TO 
#4 AW G SOLID BARE

BASE OF POLE
COPPER CONDUCTOR TO
0.5 INCH DIAMETER CLASS II

LOCATED NEXT TO POLE
MAIN GROUND ROD

GROUND BUSS
EXTERNAL DISCONNECT
COPPER WIRE TO 
#4 AW G SOLID BARE

CCTV CAMERA INSTALLATION
FOR METAL POLE WITH

TYPICAL DETAIL

UNLESS ALL SIGNATURES COM PLETED
DOCUM ENT NOT CONSIDERED FINAL

N/A

GREGORY A. FULLER, PE (SEAL # 023919) ON APRIL 28, 2015.
THESE PLANS SUPERCEDE THE PLAN SEALED BY

12/30/2015
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