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Detail # Description # of Pages

SIG-010-A Span Wire TS on Steel and Wood Poles 7

SIG-011-A Installation of Integral Messenger Cable 4

SIG-020-A TS Strain Pole Loading Table and Design Criteria 1

SIG-020-B 6 Anchor Bolt Strain Pole and Foundation 7

SIG-021-A 6 Anchor Bolt Strain Pole and Coupling 7

SIG-030-A TS Mast Arm Pole/Mast Arm Loading Table and Design Criteria 1

SIG-030-B TS Mast Arm Pole/Mast Arm Details - Category I 6

SIG-031-A TS Mast Arm Pole/Mast Arm Requirements - Category I 6

SIG-031-B TS Mast Arm Pole/Mast Arm Details - Category II 6

SIG-032-A TS Mast Arm Pole/Mast Arm Requirements - Category II 6

SIG-032-B TS Mast Arm Pole/Mast Arm Details - Category III 6

SIG-033-A TS Mast Arm Pole/Mast Arm Requirements - Category III 6

SIG-040-A TS Mast Arm Standard Foundations 4

SIG-040-B TS Mast Arm Drilled Foundations Shaft 4

SIG-050-A Wood Pole Guys And Seting Depth 2

SIG-060-A Steel Truss Brackets 3

SIG-061-A Clamp On Bracket Arm Assembly (Street Light) 1

SIG-070-A Pedestal Foundation 3

SIG-071-A Pedestal Base Alternate Anchore Details 2

SIG-072-A Helix Pedestal Foundation 2

SIG-100-A Controller Cabinet Mounted on Steel or Wood Pole 3

SIG-110-A Base Mounted TS Cibtrikker Cabubet/Foundations 7

SIG-111-A Pole Mounted TS Controller Cabinet 1

SIG-120-A Global Positioning System (GPS) Module 3

SIG-130-B Antenna Attachment Detail (Yagi/Broadband) 6

SIG-131-A Cell Modem and RSU Attachment Detail 3

SIG-140-A Traffic Signal Uninterruptible Power System 2

SIG-200-A Secondary Service/Disconnect for wood poles 4

SIG-201-A Secondary Service/Disconnect for Steel poles 2

SIG-210-B Underground Service Metered and Unmetered 3

SIG-211-A Underground Service/Disconnect Wood Post and Unmetered 2

SIG-220-A Service for Street Name Signs and Street Lighting 4

SIG-230-A Color Code Wiring/Equipment Grounding 6

SIG-231-A Lightning Protection 6

SIG-240-A Handhole - Precast, Polumer Concrete 6

SIG-250-A Conduit (Direct Burial/Encased) 2

SIG-251-A Conduit Under Railroad Tracks 2

SIG-260-A Splice Box 3

SIG-270-A Typical Temporary Street Lighting Electrical Detail 1

SIG-300-A Span Wire Mounted TS Bracket Assembly 3

SIG-301-A Mast Arm Mounted TS Bracket Assembly 7

SIG-302-A Bracketing For 5 - Section Heads 1

SIG-303-A Bracketing for HAWK Signal Displays 2

SIG-304-A Traffic Signals Backplates 1

SIG-305-C Span Wire Tether Details 5

SIG-305-D Span Wire Top Tether Details 5

SIG-310-A Aligment of Traffic Signal Heads (Diagonal) 1

SIG-311-A Bracketing for Signal Head/Case Sign Combinations (Diagonal) 5

SIG-312-A Bracketing for Flashing Beacon/Case Sign Combinations 2

SIG-320-A Sign Mounted Beacon 9

SIG-321-A Rectangular Rapid Flashing Beacon 5

SIG-330-A Pedestal Mounted Signal Displays 2

SIG-331-A Pedestal Mounting Details for Signals 1

SIG-340-A Pole Mounted Signal Displays 2

SIG-341-A Pole Mounting Details for Signals 3

SIG-342-A Back Bracket Signal Display 2

SIG-350-A School Speed Limit Sign (LED) 3

SIG-360-A LED Changeable Message "Open-Close" Sign 4

SIG-400-A Pedestrian Push Button Details 4

SIG-410-A Traffic Loops 4

SIG-420-A Wireless Vehicle Detection System 10

SIG-430-A Video Detection Camera 2

SIG-431-A Hemispherical Video Detection 2

SIG-432-A Span Wire Mounted Video Detection Camera 3

SIG-440-A Microwave Vehicle Detector 4

SIG-460-A Radar Stop Bar Detection 2

               TRAFFIC SIGNAL SPECIAL DETAILS INDEX/CHECKLIST                                         

*One Completed Checklist required upon plan submittal for each contract package
Check if 

Applicable

mdot_signal_index-checklist_sp-det-8_&_17-09-30-23.xlsx (PWLink)

pw:\\HCV591PWISPAA01.ngds.state.mi.us:MDOTProjectWise\Documents\Resources\Support Services\Core - Plan Set Preparation\Special Detail DGN Files\Signals - Statewide\z_Historical\mdot_signal_index-checklist_sp-det-8_&_17-09-30-23.xlsx
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(SPECIAL DETAIL)  07/27/23 

PLAN DATE

                                                  

             SPAN WIRE CASING DETAILS             

STANDARD PLAN FOR

APPROVED BY:

APPROVED BY:
DIRECTOR, BUREAU OF DEVELOPMENT           

FIELD SERVICES        DIRECTOR, BUREAU OF 

COPPER JUMPER - DETAIL

NTS
 

NOTE:

PORCELAIN STRAIN INSULATOR ( IF REQUIRED

SHALL MEET THE CODES AND PLACEMENT

REQUIREMENTS OF THE LOCAL UTILITY CO.

GRADE CENTERLINE

AS SHOWN ON PLANS

WOOD POLE SIZE & CLASS

SECONDARY SERVICE

POWER COMPANY

3" SERVICE CAP (PVC)

SHOWN ON PLANS

CONTACT HEIGHT AS 

SHEET 4 OF 5

SEE DETAILS "D & E"

SPAN WIRE

LENGTH WHERE SIGNAL WIRE IS INSTALLED WITH

PREFORMED LASHING ROD TO BE INSTALLED THE FULL    4) 

KEEP RED INDICATIONS AT THE SAME ELEVATION)

SECTION HEAD ON THE SAME SPAN (IN ORDER TO

THIS DIMESION WILL EXCEED 17; WHEN THERE IS A 4    3) 

ALIGN RED INDICATIONS AT SAME HEIGHT PER APPROACH    2) 

USE NUMBER & TYPE OF T.S. AS CALLED FOR ON PLAN    1) 

NOTE:

GROUND WIRE

3" SERVICE CAP (METAL)

STEEL POLE TOP
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AS SHOWN ON PLANS

POLE CONTACT HEIGHT (POCH)

SEE DETAIL "A"

PREFORMED GUY GRIP DEAD ENDS

(#) SEE NOTES ON SHEET 2 OF 6

OF SIGNAL SPAN (DRIP LOOP)

CABLE FOR FUTURE ADJUSTMENT

COIL 10" OF TRAFFIC SIGNAL

15

JUMPER

#6 COPPER

GROUND WIRE

BOLT CONNECTOR FOR

TINNED BRASS SPLIT

DEAD-END

PERFORMED

TAIL OF SPAN

GROUND WIRE

BOLT CONNECTOR FOR

TINNED BRASS SPLIT

TYPICAL SPAN WIRE INSTALLATION T.S.  - DETAIL

NTS                             STEEL POLE & WOOD POLES
1

NO. ITEM

TRAFFIC SIGNAL (NO. HEADS AS INDICATED)                                   

SPAN WIRE HANGER                                                          

5/16" EXTRA HIGH STRENGTH SPAN WIRE                                       

3" SERVICE CAP (WEATHERHEAD), (METAL FOR STEEL AND PVC FOR WOOD POLES)    

P.J. TRAFFIC SIGNAL CABLE (AS SPECIFIED)                                  

PREFORMED LASHING RODS                                                    

POLE BAND CLAMP (STEEL POLE)                                              

GUY THIMBLE (2" DIA.)                                                     

(2) 5/8" X 4" LONG BOLT, NUT, WASHERS PER POLE BAND CLAMP (STEEL POLE)    

10 INSTALL SPAN WIRE PREFORMED (ARMOR ROD) UNDER EACH SPAN HANGER            

11 ACCESS HAND HOLE ALL NEW & EXISTING STEEL POLES                           

12 5/8" EYEBOLT,  OVAL EYE AND NUT                                           

13 WOOD MOULDING OR PLASTIC DUCT (10' FROM GROUND LEVEL)                     

14 3" SCHEDULE 80 PVC OR RIGID METAL (*) SEE NOTE ON SHEET 2 OF 5            

15 PREFORMED GUY GRIP DEAD ENDS                                              

1
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3

4

5

6

7

8

9
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AS SHOWN ON PLANS

WOOD POLE SIZE & CLASS

SECONDARY SERVICE

POWER COMPANY

3" SERVICE CAP (PVC)

4

SHOWN ON PLANS

CONTACT HEIGHT AS 

TYPICAL FLASHING BEACON INSTALLATION ON STEEL AND WOOD POLES

NTS
1

8

15

SHEET 4 OF 5

"D & E"

SEE DETAILS 

15

(#) SEE NOTES ON SHEET 2 OF 6

OF SIGNAL SPAN (DRIP LOOP)

CABLE FOR FUTURE ADJUSTMENT

COIL 10" OF TRAFFIC SIGNAL

3
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SEE DETAIL "A" SHEET 1 OF 5
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AS SHOWN ON PLANS

POLE CONTACT HEIGHT (POCH)

(METAL)

3" SERVICE CAP

4

STEEL POLE TOP

3 OF 5

"B & C" SHEET

SEE DETAILS

7

9

(A
S

 S
P

E
C

.)
S

A
G

P
O

C
H

 A
S

 S
P

E
C

IF
IE

D

STEEL POLE

11

FOUNDATION

TOP OF

M
IN

IM
U

M
 V

E
R

T
IC

A
L

 C
L

E
A

R
A

N
C

E

1
7

' 
- 

0
"
 (

S
E

E
 N

O
T

E
 3

)

GRADE CENTERLINE

M
IN

IM
U

M
 V

E
R

T
IC

A
L

 C
L

E
A

R
A

N
C

E

1
7
' 
- 

0
"

GRADE

PROPOSED

TOP OF

1
0
'

POLE

WOOD 

13

14

P
O

C
H

 A
S

 S
P

E
C

IF
IE

D

WIRE

GROUND

8

12

            INSTALLED WITH SPAN WIRE.

           THE FULL LENGTH WHERE SIGNAL WIRE IS

PREFORMED LASHING ROD TO BE INSTALLED    1) 

NOTE:

B'

1
8
 "

 M
A

X

NO. ITEM

TRAFFIC SIGNAL (NO. HEADS AS INDICATED)                                   

SPAN WIRE HANGER                                                          

5/16" EXTRA HIGH STRENGTH SPAN WIRE                                       

3" SERVICE CAP (WEATHERHEAD), (METAL FOR STEEL AND PVC FOR WOOD POLES)    

P.J. TRAFFIC SIGNAL CABLE (AS SPECIFIED)                                  

PREFORMED LASHING RODS                                                    

POLE BAND CLAMP (STEEL POLE)                                              

GUY THIMBLE (2" DIA.)                                                     

(2) 5/8" X 4" LONG BOLT, NUT, WASHERS PER POLE BAND CLAMP (STEEL POLE)    

10 INSTALL SPAN WIRE PREFORMED (ARMOR ROD) UNDER EACH SPAN HANGER            

11 ACCESS HAND HOLE ALL NEW & EXISTING STEEL POLES                           

12 5/8" EYEBOLT,  OVAL EYE AND NUT                                           

13 WOOD MOULDING OR PLASTIC DUCT (10' FROM GROUND LEVEL)                     

14

3" SCHEDULE 80 PVC OR RIGID METAL (*) SEE NOTE ON SHEET 2 OF 5            

15 PREFORMED GUY GRIP DEAD ENDS                                              

1
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3

4

5

6

7

8

9

FOR FUTURE ADJUSTMENT OF SIGNAL SPAN.

OAKLAND COUNTY (RCOC), USE DRIP LOOP (WITHOUT COIL) 

(#) FOR PROJECTS MAINTAINED BY THE ROAD COMMISSION FOR 

BY THE ENGINEER.

FROM GRADE LEVEL TO 10' (MIN.) ABOVE GRADE OR AS DIRECTED 

OF PUBLIC SERVICES (WCDPS), USE RIGID METAL FOR CONDUIT(S)

(*) FOR PROJECTS MAINTAINED BY THE WAYNE CO. DEPARTMENT

NOTES:
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STEEL POLE BAND CLAMPS MUST BE STAMPED WITH IDENTIFICATION THAT IS 

TRACEABLE BACK TO THE MANUFACTURER, WHICH CAN BE USED TO DETERMINE 

THE MONTH AND YEAR OF CLAMP MANUFACTURE.  THE STAMPING METHOD MUST BE 

A LOW STRESS STAMPING METHOD.  THE STAMP CANNOT BE LOCATED NEAR THE 

BOLTED FLANGE, MUST BE LOCATED NEAR THE CENTER OF THE CLAMP ON THE 

BACK SIDE FACING AWAY FROM TRAFFIC, AND BE VISIBLE  AFTER 

GALVANIZING. ALL BEND RADII ARE TO BE A MINIMUM OF 1.5  TIMES THE 

POLE BAND THICKNESS.

POLE CAP

(METAL)

3" SERVICE CAP

CABLE SPAN

THIMBLE SEE DETAIL

SIGNAL SPAN

OVAL EYE NUT

POLE BAND)

(ONE SPAN PER

POLE BAND

DETAIL - POLE BAND CLAMP ON STEEL POLE 
A

POLE BAND

)ØTHIMBLE (2" 

OVAL EYE NUT

Ø
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S
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E
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U
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HEAVY HEX NUT (HOT DIP GALVANIZED)

LOCK WASHER, FLAT WASHER AS REQUIRED, &

A449 HEAVY HEX BOLT (2 PER CLAMP)

NUT (GRADE 5)

CARRIAGE BOLT & HEX
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DETAIL - THIMBLE
B

STEEL POLE CAP

IN WEATHERHEAD)

(PLUG ALL UN-USED HOLES

3" SERVICE CAP (METAL)

SADDLE

HANGER AND BAND

POLE CAP

SPAN WIRE

POLE BAND CLAMP

PVC BELL ENDS

3" CONDUIT WITH

FOR SECONDARY SERVICE

POLE BAND MOUNTED

AND CONTROLLER BOX

BETWEEN SIGNAL HEAD

NO SPLICES ALLOWED

9 " RADIUS MIN

ADJUSTMENT

CABLE (DRIP LOOP) FOR FUTURE

SIGNAL CABLE. COIL 10' OF TRAFFIC

MULTICONDUCTOR TRAFFIC

DEAD END

PERFORMED 

POLE BAND MOUNTED

FOR ADJUSTMENT

MINIMUM 10' TAIL

AROUND POLE WITH A

WRAP SPAN WIRE

(SEE DETAIL "A" SHEET 1 OF 6)

CONNECTOR FOR GROUND WIRE

TINNED BRASS SPLIT BOLT

GROUND WIRE

(120/240 A.C. SINGLE PHASE)

POWER CO. SEC SERVICE
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DETAIL - SERVICE CABLE ON STEEL POLE 
D

DETAIL-CABLING ON STEEL POLE 
C

LASHING ROD

OVER END OF

FRICTION TAPE

3 LAYERS BLACK

FUTURE ADJUSTMENT (DRIP LOOP)

COIL 10' OF TRAFFIC SIGNAL CABLE FOR

IN WEATHERHEAD)

(PLUG ALL UN-USED HOLES

3" SERVICE CAP (METAL)
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SECT

 

(120/240 A.C. SINGLE PHASE)

POWER CO. SECONDARY SERVICE

WOOD POLE

5/8" DA BOLT

WOOD OR PLASTIC MOLDING

APPROVED EQUAL)

LAG SCREW U-GUARD FASTENER OR

(3 FT SPACING) (1/4" x 1/2" HEX HEAD

GALVANIZED STEEL 2 HOLE STRAP

5/16" GUY STRAND (TYP)

FLASHING BEACON INSTALLATION)

(USE 1 1/2" TO 3" SCHEDULE 80 PVC FOR

CONDUIT (FOR TRAFFIC SIGNAL INSTALLATION)

USE 3" SCHEDULE 80 PVC OR RIGID METAL

GROUND WIRE

(SEE DETAIL "A" SHEET 1 OF 6)

CONNECTOR FOR GROUND WIRE

TINNED BRASS SPLIT BOLT

NOTE:

PORCELAIN STRAIN INSULATOR (IF REQUIRED)

SHALL MEET THE CODES AND PLACEMENT

REQUIREMENTS OF THE LOCAL UTILITY CO.

6
"

DETAIL - CABLING ON WOOD POLE
E

OVER END OF LASHING ROD

3 LAYERS BLACK FRICTION TAPE

SIGNAL HEAD & CONTROLLER BOX

NO SPLICES ALLOWED BETWEEN 

INSTALLATION)

3" PVC FOR FLASHING BEACON

SIGNAL INSTALLATION) (USE 1 1/2" TO

3" SERVICE CAP (PVC) (FOR TRAFFIC

PREFORMED DEAD END

ADJUSTMENT

A MINIMUM 5' TAIL FOR

LOOP SPAN WIRE WITH

ADJUSTMEN

CABLE (DRIP LOOP) FOR FUTURE

CABLE. COIL 10' OF TRAFFIC SIGNAL

MULTICONDUCTOR TRAFFIC SIGNAL

MOULDING

ROD IN WOOD OR PLASTIC

#6 COPPER MIN TO GROUNDING

CONNECTOR FOR GROUND WIRE

TINNED BRASS SPLIT BOLT

#6 COPPER JUMPER

GROUND WIRE

BOLT CONNECTOR FOR

TINNED BRASS SPLIT

TAIL OF SPAN

DETAIL COPPER JUMPER

3-WAY TIE OFF

SPAN WIRE

PREFORMED DEAD END

(2" DIA)

THIMBLE

DETAIL 

3-WAY TIE OFF BULL RING

PREFORMED DEAD END

SPAN WIRE

4" ID
PREFORMED DEAD END

SPAN WIRE

BULL RING 1'' THICK

GALVANIZED STEEL

DEAD END & SPAN

AROUND END OF

FRICTION TAPE

3 LAYERS OF BLACK

(2" DIA)

THIMBLE

6" OD
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GEN HANGER

STAINLESS STEEL

TORQUE HARDWARE TO 20 FT-LBS

8-8)S.S. BOLT-IN NYLOCK NUTS (1

GEN GATE

SPAN BAR

STAINLESS STEEL

STAINLESS STEEL

GEN HANGER

GEN GATE

STAINLESS STEEL

SPAN BAR

GEN GATE

TORQUE HARDWARE TO 20 FT-LBS

LT 1/4-20 X 3/4 (18-8)S.S. BO

STAINLESS STEEL

GEN HANGER

DETAIL SPAN HANGER ASSEMBLY (ALTERNATE)

STAINLESS STEEL

GEN HANGER

#6 COPPER JUMPER

DETAIL COPPER JUMPER

3-WAY TIE OFF

GEN HANGER

(2" DIA)

THIMBLE

PERFORMED DEAD END

CONNECTOR FOR GROUND WIRE

TINNED BRASS SPLIT BOLT

TAIL OF SPAN

PERFORMED DEAD END

(2" DIA)

THIMBLE

STAINLESS STEEL

PERFORMED DEAD END

(2" DIA)

THIMBLE

GEN HANGER
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PREFORMED

CONNECTOR
TC1 TYPE

SPAN WIRE

(2) WASHERS

ANGLE CLAMP

ARMOR ROD

FOR ON PLANS
3'-0" (MIN.) OR AS CALLED

SPAN WIRE

FOR ON PLANS
T.S. AS CALLED

SUSPENSION CLAMP

ARMOR ROD

(2) GALVANIZED STEEL BAR 

(OR APPROVED EQUAL)
TYPE CONNECTOR
TC1 BARRON BETHEA

SPAN WIRE

DEAD END
PREFORMED

KEY
PIN W/ COTTER

PIN W/ COTTER KEY

  HOLE�

  HOLE�

FOR 3-WAY SUSPENSION
PULL-OFF CONNECTION DETAIL (ALTERNATE)

FOR 3-WAY SUSPENSION
PULL-OFF CONNECTION DETAIL (ALTERNATE)

(2) GALVANIZED STEEL BAR

(OR APPROVED EQUAL)
TYPE CONNECTOR
TC1 BARRON BETHA

SPAN WIRE

DEAD END
PREFORMED

120° MIN

 

"
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11

1
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WOOD POLE

SHOWN ON PLANS

POCH 23'-0 OR AS

STEEL POLE

(WEATHER-HEAD)

METAL SERVICE CAP

2) ALL RED INDICATIONS SHOULD ALIGN HORIZONTALLY.

OTHERWISE SPECIFIED ON PLANS OR AS DIRECTED BY THE ENGINEER.

1) POLE CONTACT HEIGHT (POCH) WILL BE 23'-0" ON BOX SPAN UNLESS

NOTE:

SHOWN ON PLANS

POCH 24'-0" OR AS

PROVIDE 17'-0" OF UNDERCLEARANCE

17'-0" 17'-0"

DETAIL INSTALLATION OF BOX SPAN WIRE T.S. ON STEEL OR WOOD POLES

2) ALL RED INDICATIONS SHOULD ALIGN HORIZONTALLY.

ON PLANS OR AS DIRECTED BY THE ENGINEER.

WITH A LEFT RURN PHASE UNLESS OTHERWISE SPECIFIED ON

1) POLE CONTACT HEIGHT (POCH) WILL BE 24'-0" ON BOX SPAN 

NOTE:

WOOD POLE

SHOWN ON PLANS

POCH 24'-0 OR AS

STEEL POLE

(WEATHER-HEAD)

METAL SERVICE CAP

SHOWN ON PLANS

POCH 24'-0" OR AS

17'-0"PROVIDE 17'-0" OF UNDERCLEARANCE

W/LT PHASE OR 4TH LEVEL ON STEEL OR WOOD POLES

DETAIL B: INSTALLATION OF BOX SPAN WIRE T.S.

STEEL POLE

(WEATHER-HEAD)

METAL SERVICE CAP

SHOWN ON PLANS

POCH 24'-0" OR AS

WOOD POLE

2) ALL RED INDICATIONS SHOULD ALIGN HORIZONTALLY.

ON PLANS OR AS DIRECTED BY THE ENGINEER.

WITH A FLASHING YELLOW ARROW UNLESS OTHERWISE SPECIFIED ON

1) POLE CONTACT HEIGHT (POCH) WILL BE 24'-0" ON BOX SPAN 

NOTE:

FYA DOG HOUSE

PROVIDE 17'-0" OF UNDERCLEARANCE17'-0"

FYA AND DOGHOUSE ON STEEL OR WOOD POLES

DETAIL C: INSTALLATION OF BOX SPAN WIRE T.S.

FOR USE ON OAKLAND COUNTY ROADS ONLY

BOX SPAN WIRE T.S ON STEEL OR WOOD POLES

SHOWN ON PLANS

POCH 24'-0 OR AS

12" PIPE
12" PIPE

12" PIPE
12" PIPE

4TH LEVEL
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        TRAFFIC SIGNAL STRAIN POLE LOADING        

STANDARD PLAN FOR

APPROVED BY:

APPROVED BY:
DIRECTOR, BUREAU OF DEVELOPMENT           

FIELD SERVICES        DIRECTOR, BUREAU OF 

STRAIN POLE LOADING ELEVATION VIEW - DETAIL
2

THE LENGTHS OF EACH WIRE.

CONFIGURATIONS, THE SPAN LENGTH IS DEFINED AS THE LONGEST HORIZONTAL DISTANCE BETWEEN ANY TWO ADJACENT POLES MEASURED ALONG 

LESS THAN THE MAXIMUM VALUES SHOWN.  THE SPAN LENGTH IS DEFINED AS THE STRAIGHT HORIZONTAL DISTANCE BETWEEN POLES.  FOR TIE-OFF 

AND AREAS (VIEWED PERPENDICULAR TO THE SPAN) OF ALL SIGNALS, SIGNS, DEVICES AND OTHER EQUIPMENT SUPPORTED ON EACH SPAN MUST BE 

THE DESIGN IS BASED ON THE MAXIMUM WIND AREAS AND WEIGHTS SHOWN BELOW IN THE SPAN WIRE LOADING TABLE. THE SUM OF THE WEIGHTS 

FOR HIGHWAY SIGNS,  LUMINAIRES, AND TRAFFIC SIGNALS, FIRST EDITION (2015), WITH 2017 TO 2022 INTERIM REVISIONS.

THE DESIGN OF THE STRAIN POLE STRUCTURES SHOWN ON SIG-021-A IS BASED ON THE AASHTO LRFD SPECIFICATIONS FOR STRUCTURAL SUPPORTS 

STRAIN POLE DESIGN CRITERIA: 

2.5% OF POLE HEIGHT

LIMIT FOR HORIZONTAL DEFLECTION AT TOP OF POLE UNDER DEAD LOAD ONLY: 

SERVICABILITY PARAMETERS: 

1.467 LB/FT FOR 1/2" SPAN WIRE

SPAN WIRE + ELECTRIC CABLES WEIGHT: 1.155 LB/FT FOR 5/16" SPAN WIRE AND 

(WHERE APPLICABLE).  NO OTHER LOAD IS ALLOWED ON TIE-OFF SPANS.

DISAPPEARING LEGEND SIGN IS APPLIED MIDWAY ALONG ALL TIE-OFF SPANS 

STRAIN POLE LOADING: SEE SPAN WIRE LOADING TABLE BELOW.  IN ADDITION, A 

WIRE SAG: 5% (TYPICAL), 6.5% FOR SPANS WITH TIE-OFFS

THE SPAN WIRE (UNTETHERED CONFIGURATIONS): 0.65

WIND LOAD REDUCTION FACTOR FOR FREE-SWINGING DEVICES SUPPORTED BY 

WIND DRAG COEFFICIENT FOR WIND AREA (C  ): 1.2

GUST EFFECT FACTOR (G): 1.14

DIRECTIONALITY FACTOR (K  ): 0.85

GROUND-MOUNTED). 

MEASURED FROM TOP OF THE DRILLED SHAFT (IT IS ASSUMED THAT THE POLE IS 

HEIGHT AND EXPOSURE FACTOR (K  ): K   IS CALCULATED USING A HEIGHT (Z) 

MAP, 76 MPH DESIGN WIND SPEED

WIND LOAD (SERVICE I EVENT LIMIT STATE):  10-YEAR MRI BASIC WIND SPEED 

MAP, 120 MPH DESIGN WIND SPEED

WIND LOAD (EXTREME EVENT LIMIT STATE):  1700-YEAR MRI BASIC WIND SPEED 

LOAD PARAMETERS: 

37.058.0370176 FT TO 200 FT

37.058.0370151 FT TO 175 FT

31.058.0328121 FT TO 150 FT

31.058.0328101 FT TO 120 FT

31.058.0328UP TO 100 FT

BACKPLATES) (SFT)**

SIGNALS WITHOUT 

(UNTETHERED SPANS, 

MAX PERP. WIND AREA 

BACKPLATES) (SFT)**

SPANS, SIGNALS WITH 

AREA (TETHERED 

MAX PERP. WIND 

LOAD (LBS)**

GENERALIZED 

WEIGHT OF 

SPAN LENGTH

SPAN WIRE LOADING TABLE

945DISAPPEARING LEGEND SIGN

0.974RADAR VEHICLE DETECTOR

0.974MICROWAVE VEHICLE DETECTOR

2.1122HEMISPHERICAL VIDEO DETECTION

7.2910618' STEEL TRUSS BRACKET

8.67431W-3C SIGNAL (WITH BACKPLATE)

1.7825POLE MOUNTED PEDESTRIAN SIGNAL

0.7530GPS MODULE

0.0920ANTENNA

SFT

AREA 

LBS

WEIGHT 
EQUIPMENT

(POLE MOUNTED EQUIPMENT)

STRAIN POLE LOADING TABLE 

SEE ELEVATION VIEW FOR EQUIPMENT MOUNTING LOCATIONS.

SUPPORTED BY THE SPAN WIRE)

SIGNALS, SIGNS, ANY EQUIPMENT 

WEIGHT ALLOWANCE (INCLUDES 

GENERALIZED WIND AREA & 

70'

MIN.

6'

9
.6

7
'

1
2

.5
'

1
2
.6

7
'

GPS

1W-3C WITH BACKPLATE

 PEDESTRIAN SIGNAL

POLE MOUNTED

RADAR + ANTENNA

ANTENNA

+ MICROWAVE VIDEO DETECTOR + 

HEMISPHERICAL VIDEO DETECTION 

30°

MIN.

MIN.

6'

ANYTHING ELSE CARRIED BY THE CABLES.

**WEIGHTS AND AREAS INCLUDE ALLOWANCE FOR SIGNALS, SIGNS, AND 

TRUSS BRACKET DETAIL)

TWO TRUSS BRACKETS (SEE 

L
3

L2

L1

SELECTION FOR POLES CONNECTED TO TIE-OFF SPANS.

3. USE A SPAN LENGTH OF MAX(L1+L2, L2+L3) FOR DRILLED SHAFT LENGTH 

2. SEE SIG-021 FOR POLE SIZES.

1. L1, L2 AND L3 ARE TIE-OFF SPANS.

NOTES:

DETAIL - STRAIN POLE CONFIGURATION
3

DETAIL - TRUSS BRACKET
1

POLE

SIZE 4 OR 5

POLE

SIZE 4 OR 5

POLE

SIZE 4 OR 5

POLE

SIZE 1, 2 OR 3

z z

z

d
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MO/YR OF MFG

(
M
I

N
)

A

B

1
2
"

CLAMP

POLE BAND 

DETAIL B

POLE HEIGHT

MFG

B'

1
'
-
 

6
"

STEEL STRAIN POLE

OPTIONAL POLYGON CROSS SECTION

1
2

3

4

5

6
7

8

9

10

11

12

TYP**

POLE (TYP)

\ STRAIN 

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

(SPECIAL DETAIL)

STRAIN POLE 

ROUND STEEL 

(SHEET4)

STRAIN POLE CAP

3/16

NIPPLE

CHASE 

1
2
"

45°

(SHEET 4)

STRAIN POLE CAP(FOR LIFTING) 

PIPE X 2•" LONG

3/4" SCH. 40 

1
/
4
"

A A

DETAIL A

SECTION A-A

STRAIN POLE

* ROUND STEEL 

ORIENTATION OF 3" COUPLING 90° OR 270° FROM POLE HAND HOLE 

POLE

DIAMETER

DETAIL A

& SCH. 40 PIPE

\ STRAIN POLE

\ STRAIN POLE

3" COUPLING

(SHEET 3)

HAND HOLE

(SHEET 2)

POLE ID TAG

& H.S. BOLT

\ STRAIN POLE

SCH. 40 PIPE

STRAIN POLE

* POLYGON STEEL 

6 ANCHOR BOLT

STRAIN POLE AND FOUNDATION

BASE > 

\ COUPLING

* SINGLE PLY SHOWN, BUT MULTI-PLY IS ALLOWED

SCH. 40 PIPE ORIENTED 180° TO POLE HAND HOLE

** LONGITUDINAL WELD JOINT

* SINGLE PLY SHOWN, BUT MULTI-PLY IS ALLOWED

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG020B.dgn 11/05/18
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6
"

WITH 1/2" STAINLESS STEEL BOLTS

PRE DRILLED AND TAPPED HOLES FITTED

4
'
-

7
"
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AT TOP

AT BOTTOM

30 FT 36 FT 40 FT

MIN. POLE WALL THICKNESS (IN) 0.429 0.625 0.625

8 (MIN) < 1/2 8 (MIN) < 1/2 8• (MIN) < 1/2

W

13 < 1/2 13 < 1/2 14 < 1/2

ANCHOR BOLT CHORD (IN) C 9 10• 10• 10•

D 14‚ 14‚ 14‚BASE PLATE EDGE (IN) 12‚

TBASE PLATE THICKNESS (IN) 2 2‚ 2‚ 2‚

ANCHOR BOLT HOLE DIAMETER (IN) 1Ž 2ˆ 2ˆ 2ˆ

1• 1ƒANCHOR BOLT DIAMETER (IN) 1ƒ 1ƒ

STRAIN POLE REQUIREMENTS

FULL LENGTH TAPER (IN/FT)

-0.000

 0.14

+0.002

F 3/8POLE BASE LANDING (IN) 5/8 5/8

POLE BAND (SPAN CLAMP)

25'-6" TO 28'-6"

POLE BASE FILLET WELD (IN) E 5/16 1/2 1/2

-0.000

 0.14

+0.002

-0.000

 0.14

+0.002

ANCHOR BOLT CIRCLE DIAMETER (IN) 18 21 21 21

8•"

9•"

POLE LENGTH (FT)

* POLE DIAMETER (IN)

B'

B

P.O.C.H.

32'-6" TO 34'-6"

P.O.C.H.

36'-0" TO 38'-6"

P.O.C.H.

29'-0" TO 35'-6"

P.O.C.H.

25'-0" TO 32'-0"

P.O.C.H.

20'-6" TO 25'-0"

P.O.C.H.

 

  

MO/YR OF MFG

4"

2
"

POLE HEIGHT

MFG

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

MICHIGAN DEPARTMENT OF TRANSPORTATION

A

P.O.C.H. IS THE POINT OF CONTACT HEIGHT OF THE POLE BAND CLAMP FROM THE BOTTOM OF THE STRAIN POLE. 3.

 

DIAMETER. H.S. DENOTES HIGH STRENGTH. SCH. DENOTES SCHEDULE.

S.S. DENOTES STAINLESS STEEL. GA. DENOTES GAUGE. O.D. DENOTES OUTSIDE DIAMETER. I.D. DENOTES INSIDE 2.

HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC SIGNALS, FIFTH EDITION, 2009.

THE DESIGN OF THIS STRUCTURE IS BASED ON THE AASHTO STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR 1.

NOTES:

* DIAMETERS GIVEN ARE O.D.

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG020B.dgn 11/05/18
SIG-020-B

(LETTERS STAMPED IN 3/8" CHARACTERS)

 OF TUBE BELOW HANDHOLE WITH (4) #8 X …" S.S. TYPE U DRIVE SCREWS.

TO BE ATTACHED TO STRAIN POLE AT LOCATIONS SHOWN 4" FROM BASE

STRAIN POLE STAINLESS STEEL ID TAG DETAIL
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3/16

(
M

A
X
)

SPAN WIRE

7•"

3
/
4
"

1
0
"

3
/
4
" 1/4"

1/8"

6" 3/4"3/4"

9"

3ƒ" R

1
"

C

B B

1"

4"

90°

SECTION C-C

SECTION B-B

HOLE

FIELD DRILLED 

4•" ! (MAX)

HOLE

FIELD DRILLED 

4•" ! (MAX)

HAND HOLE

HAND HOLE

STRAIN POLE ORIENTATION

1
/
2
"

3/16

C

HAND HOLE DETAIL

HAND HOLE COVER

\ HAND HOLE &

HAND HOLE COVER

\ STRAIN POLE &

& HAND HOLE

\ STRAIN POLE 

4•" ! HOLE

\ STRAIN POLE &

(DRILL & TAP)

SQUARE STOCK 

1" X 1" X 1/2" 

BACK UP BAR

(HORIZONTAL ORIENTATION)

HAND HOLE COVER.

UP BAR TO SECURE 

1/4" X 1" S.S. BACK 

S.S. SCREW

CHAIN & 1/4" ! HEX HEAD 

11 GA. COVER WITH S.S. 

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

MICHIGAN DEPARTMENT OF TRANSPORTATION

THE TOP OF HAND HOLE FRAME. 

CONTROLLER. MAINTAIN 6" (MIN) ABOVE 

FIELD DRILL HOLE FOR POLE MOUNTED 

HAND HOLE 

  STRAIN POLE

* ROUND STEEL 

  STRAIN POLE

* ROUND STEEL

  STRAIN POLE

* ROUND STEEL 

* SINGLE PLY SHOWN, BUT MULTI-PLY IS ALLOWED

3/4" > 

4
•

"
 
!
 
 
 

* SINGLE PLY SHOWN, BUT MULTI-PLY IS ALLOWED 

SEE ORIENTAION OF STRAIN POLE BELOW

\ STRAIN POLE

\ HAND HOLE

SPAN WIRE

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG020B.dgn 11/05/18

CLAMP FOR LIGHTNING PROTECTION

THREADED TINNED BRONZE

CONDUCTOR ATTACHED VIA

BOLT WITH COPPER DOWN 

(2) 1/2" ! STAINLESS STEEL

SIG-020-B

#4 WIRE.

TO ACCOMODATE MIN. 1

MOUNT MECHANICAL LUG

3/8" ! S.S. HEX BOLT TO 

GROUNDING PROVISION 

PROJECTION OF 1/4".

BOLT WITH MAXIMUM

1/2" STAINLESS STEEL

AND TAPPED HOLE WITH

1/2" ! -13 N.C. DRILLED
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E E

3/16

3/4" SQUARE STOCK

SECTION E-E

3/16

3/4" SQUARE STOCK

STEEL CAP

\ STRAIN POLE 

3/16

3/16

1
"

F

E

E

DETAIL B

T

HAND HOLE

D D

1
'
-
 

5
ƒ

"

STRAIN POLE CAP DETAIL

SPACED AT 60°.

ANCHOR BOLTS EQUALLY 

(6) HOLES FOR (6) 

W

SECTION D-D - BASE PLATE

BOTTOM + 1/8"

OUTER POLE ! AT 

SCH. 40 PIPE

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

MICHIGAN DEPARTMENT OF TRANSPORTATION

\ STRAIN POLE

& STRAIN POLE

\ 1/2" ! H.S. BOLT 

3/4" SQUARE STOCK

NUT OR TAP HOLE IN 

TACK WELD 1/2" HEX 

1/2" ! H.S. BOLT.

9/16" ! HOLE FOR 

(STRAIN POLE NOT SHOWN FOR CLARITY)

ANCHOR BOLT HOLE !, AND ANCHOR BOLT !.

SEE CHART ON PAGE 2 FOR ANCHOR BOLT CIRCLE !,ANCHOR BOLTS NOT SHOWN FOR CLARITY

D

C

2
D

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG020B.dgn 11/05/18
SIG-020-B
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CASING USED WITH STRAIN POLES AND MAST ARM POLES

STRAIN POLE FOUNDATION AND ANCHOR BOLTS

STEEL STRAIN POLE

REFER TO THE FOLLOWING SPECIAL PROVISIONS FOR 6 ANCHOR BOLT STRAIN POLES:14.

EXPOSED CONCRETE SURFACES MUST BE CAST IN FORMS 9.

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

MICHIGAN DEPARTMENT OF TRANSPORTATION

REQUEST PERMISSION OF THE ENGINEER TO INSTALL THE FOUNDATION WITHOUT CASING.

IF SOIL CONDITIONS INDICATE THERE IS NO NEED FOR A CASING PAY ITEM AS SHOWN ON THE PLANS. THE CONTRACTOR SHALL 2.

EMPLOYED TO ENSURE THE SOIL IMMEDIATELY OUTSIDE THE CASING IS COMPACTED PROPERLY. 

CASING OUTSIDE DIAMETER TO MEET OR EXCEED FOUNDATION DIAMETER. A SUITABLE METHOD OF COMPACTION MUST BE 

STEEL CASING IS TO BE DETERMINED BY THE CONTRACTOR. THE STEEL MUST BE LEFT IN PLACE. SMOOTH WALLED STEEL 

STEEL CASING (SMOOTH WALLED) IS TO BE INSTALLED TO ENABLE THE FOUNDATION TO BE POURED. THE THICKNESS OF THE 

WHEN THE CASING PAY ITEM IS INCLUDING ON THE PLANS FOR A FOUNDATION (DUE TO GRANULAR SOILS OR A WET HOLE), 3.

CONDUIT ENTRANCE. THE CASING PAY ITEM QUANTITY WILL BE PAID FOR BASED ON ACTUAL LINEAR FEET INSTALLED.

FOUNDATION. TOP OF FOUNDATION MUST THEN BE FORMED SEPARATELY, EVEN THOUGH THE STEEL CASING STOPS AT THE 

WHEN THE CASING PAY ITEM IS CALLED FOR ON THE PLANS, THE STEEL CASING MAY STOP AT THE CONDUIT ENTRANCE TO 4.

DRY EXCAVATIONS ONLY. SEE MDOT STANDARD SPECIFICATIONS TABLE 701-1 (CONCRETE STRUCTURE MIXTURES)

BEGINNING AT THE SHAFT BOTTOM. GRADE T CONCRETE MUST BE USED FOR UNDERWATER PLACEMENT. GRADE S2 MAY BE USED IN 

BE PLACED IN ACCORDANCE WITH SECTION 705 (WET CONSTRUCTION METHOD) WITH A TREMIE TUBE OR CONCRETE PUMP 

OR AS HAVING WATER INFILTRATING AT A RATE EQUAL TO OR EXCEEDING 12" PER HOUR. FOR WET SHAFTS, CONCRETE IS TO 

DEWATERING OF WET SHAFTS IS NOT ALLOWED. A WET SHAFT IS DEFINED AS HAVING MORE THAN 3" OF STANDING WATER 5.

ACCEPTABLE SLUMP RANGE IS 8-10 INCHES.

PER MDOT STANDARD SPECIFICATIONS 718.02, THE GRADE S2 ACCEPTABLE SLUMP RANGE IS 4-6 INCHES THE GRADE T 6.

 

SPECIFICATION FOR CONSTRUCTION.

SPECIFICATIONS FOR CONSTRUCTION. ALL WORK AND MATERIALS MUST BE IN ACCORDANCE WITH THE MDOT STANDARD 

CONSTRUCT STRAIN POLE FOUNDATIONS, CASED OR UNCASED, ACCORDING TO SUBSECTION 810.03.J AND 705 OF THE STANDARD 7.

STEEL REINFORCEMENT MUST CONFORM TO SECTION 921 OF THE MDOT STANDARD SPECIFICATIONS FOR CONSTRUCTION.8.

ADJUSTED TO ENSURE PROPER CLEAR COVER.

STEEL REINFORCEMENT MUST HAVE A CLEAR COVER OF 3.00 INCHES UNLESS OTHERWISE NOTED. STEEL REIFORCEMENT MAY BE 10.

BY MEANS OF A TEMPLATE. THE CENTER OF THE TEMPLATE MUST COINCIDE WITH THE CENTER OF THE FOUNDATION.

CONDUITS AND ANCHOR BOLTS MUST BE RIGIDLY INSTALLED BEFORE CONCRETE IS PLACED. ANCHOR BOLTS MUST BE SPACED 11.

POLE LENGTH (FT) 30 FT 36 FT 40 FT

ANCHOR BOLT DIAMETER (IN) 1• 1ƒ 1ƒ 1ƒ

ANCHOR BOLT CIRCLE DIAMETER (IN) 18 21 21 21

ANCHOR BOLT LENGTH (IN) 72 72 72

FOUNDATION DIAMETER (IN) 36 42 42 42

STRAIN POLE FOUNDATION REQUIREMENTS

MUST PROVIDE LESS THAN 10 OHM RESISTANCE TO GROUND. 

INSTALL COPPER CLAD GROUND ROD(S) AS DIRECTED BY ENGINEER AND IN ACCORDANCE WITH CURRENT N.E.C. ALL GROUNDS 13.

STRAIN POLE FOUNDATIONS ACCORDING TO SECTION 718.03 OF THE MDOT STANDARD SPECIFICATIONS FOR CONSTRUCTION. 

ALL WORK AND MATERIALS MUST BE IN ACCORDANCE WITH THE MDOT STANDARD SPECIFICATIONS FOR CONSTRUCTION. CONSTRUCT 1.

NOTES:

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG020B.dgn 11/05/18
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REINFORCING STEEL AND HAVING 24" OF SLACK ABOVE THE TOP OF FOUNDATION.

GROUNDING OF POLE INCLUDES ADDING #4 BARE COPPER GROUND WIRE BONDED BY LISTED MECHANICAL CONNECTION TO FOUNDATION 12.
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BOLT PLUMB (TYP)

KEEP ANCHOR 

V
0
5
 

B
A

R
S
 

@
 
1
2
"
 

C
E

N
T

E
R

S

V05 BAR (TYP)

MATERIAL TYPE)

(CONTRACTOR TO DETERMINE 

KEPT LEVEL AT ALL TIMES

STEEL TEMPLATE MUST BE 

FOR ANCHOR BOLT CAGE ASSEMBLY 

AND (6) LOCK WASHERS 

(24) FLAT WASHERS, 

(24) HEAVY HEX NUTS, 

3" CLEAR

2
'
-
2
"
 
L

A
P

(
M
I

N
)

*
 

S
T

E
E

L
 

C
A

S
I

N
G
 

A
S
 

R
E

Q
U
I

R
E

D

* SEE FOUNDATION NOTES AND PLANS FOR STEEL CASING PAY ITEM

6
"

4
"

A08 OR A09 BAR (TYP)

9
"
 

T
H

R
E

A
D

PER PLAN

STEEL CASING

TEMPLATE DETAIL ON SHEET 7)

(SEE BOTTOM ANCHOR BOLT STEEL 

BOTTOM STEEL TEMPLATE REQUIRED.

V05 BAR

EQUALLY SPACED AT 60°

(6) ANCHOR BOLTS 

REINFORCEMENT. 

OF FOUNDATION. BOND GROUND WIRE TO 

WIRE WITH 24" (MIN) SLACK ABOVE TOP

#4 AWG OR LARGER STANDARD BARE GROUND 

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

MICHIGAN DEPARTMENT OF TRANSPORTATION

EQUALLY SPACED

OR (8) A09 BARS (42" ! FOUNDATION)

(8) A08 BARS (36" ! FOUNDATION)

F
O

U
N

D
A

T
I

O
N

D
I

A
M

E
T

E
R

ELEVATION VIEW - FOUNDATION DETAIL

3/4" X 3/4" CHAMFER

GRADE

TOP OF FINISHED 

  PER PLAN

* STEEL CASING 

ANCHOR BOLT !, AND FOUNDATION !.

SEE CHART ON PAGE 5 FOR ANCHOR BOLT CIRCLE !,

F
O

U
N

D
A

T
I

O
N
 

D
E

P
T

H
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PLAN VIEW - FOUNDATION DETAIL
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TO ENSURE PLACEMENT PRIOR TO CONCRETE POUR.

SECURE CONDUITS TOGETHER WITH SUITABLE BANDING 

SECTION F-F

1ƒ" > (1ƒ" ! BOLTS)

1•" > (1•" ! BOLTS)

3•" (1•" ! BOLTS)

(90° SWEEP)

PVC CONDUITS 

(3) 3" SCH. 80 

CONDUIT (90° SWEEP)

(1) 1•" SCH. 80 PVC 

(APPROXIMATELY 180° APART)

FOR LIGHTNING PROTECTION.

CONDUITS (90° SWEEP)

(2) 1" SCH. 80 PVC 

BOTTOM ANCHOR BOLT STEEL TEMPLATE DETAIL

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

MICHIGAN DEPARTMENT OF TRANSPORTATION

EQUALLY SPACED

(6) 2ˆ" ! HOLES FOR 1ƒ" ! BOLTS

(6) 1Ž" ! HOLES FOR 1•" ! BOLTS OR

HANDHOLE

CONDUIT LAYOUT

FF

ANCHOR BOLT (TYP)

1
/
4
"

1
"

(
M

A
X
)

3
'
-
 
0
"

SIDEWALK

DRILLED SHAFT

FINISHED GRADE

TOP OF

9
"

T
H

R
E

A
D

8
"

1•"

#6 GROUND WIRE.

GROUND ROD WITH A 

CONNECTED TO A 

ALL METAL BASES 

COPPER CLAD GROUND ROD(S)

3/4" ! X 10'-0" 

(1) 1•" SCH. 80 PVC CONDUIT

(3) 3" SCH. 80 PVC CONDUITS

GRAVEL

TYPE CONNECTION

NON-SOLDER 

POLE

\ STRAIN 

EDGE OF SIDEWALK

JOINT FILLER AT 

1/2" PREMOLDED 

(TYP)

90 DEGREE SWEEP

(8" PROJECTION FROM TOP OF DRILLED SHAFT)

TOP OF CONDUITS

(1) 1" SCH. 80 PVC CONDUIT (TYP)

3ƒ" (1ƒ" ! BOLTS)

AND FOUNDATION !  

SEE CHART ON PAGE 5 FOR ANCHOR BOLT CIRCLE !,ANCHOR BOLT HOLE !, 
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BRADLEY C. WIEFERICH, PE

DEPARTMENT DIRECTOR

 SIG-021-A
SHEET

 7  OF 1FHWA  APPROVAL

(SPECIAL DETAIL) 07/27/23

PLAN DATE

         STRAIN POLE AND COUPLING DETAILS         

           6 ANCHOR BOLT TRAFFIC SIGNAL           

STANDARD PLAN FOR

APPROVED BY:

APPROVED BY:
DIRECTOR, BUREAU OF DEVELOPMENT           

FIELD SERVICES        DIRECTOR, BUREAU OF 

(SHEET 4)

STRAIN POLE CAP 

POLE BAND CLAMP

STEEL STRAIN POLE

(SHEET 3)

HAND HOLE

(SHEET 2)

POLE ID TAG

BASE PLATE

4

2

B

1
'-

0
"

B'

A

1
'-

6
"
 (

M
IN

)

3

DETAIL - STEEL STRAIN POLE
1

6
"

4
'-

7
"

(SHEET 4)

STRAIN POLE CAP

1
'-

0
"

FITTED WITH 1/2" S.S. BOLTS 

PRE-DRILLED & TAPPED HOLES 

3/16

1
/4

"

 COUPLING�

CHASE NIPPLE

& H.S. BOLT
 STRAIN POLE�

(FOR LIFTING)
" LONG2

11" SCH 80 PIPE 2

A A

& COUPLING
 STRAIN POLE�

 STRAIN POLE�

3" COUPLING

STEEL STRAIN POLE

DETAIL - COUPLING
2

SECTION - ROUND POLE
A

SECTION - 12-SIDED POLYGON (OPTIONAL)
A'

* LONGITUDINAL WELD JOINT

TYP*

DIAMETE
R

POLE

STRAIN POLE
POLYGON STEEL

 STRAIN POLE (TYP)�

ORIENTATION OF 3" COUPLING TO BE 90° OR 270° FROM
POLE HAND HOLE

1
2

3

4

5

6
7

8

9

10

11

12

SCH 80 PIPE

WEATHERHEAD
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Michigan Department of Transportation

BRADLEY C. WIEFERICH, PE

DEPARTMENT DIRECTOR

 SIG-021-A
SHEET

 7  OF 2FHWA  APPROVAL

(SPECIAL DETAIL) 07/27/23

PLAN DATE

                                                  

             STRAIN POLE REQUIREMENTS             

STANDARD PLAN FOR

 

 

* DIAMETERS GIVEN ARE O.D.

17'-0" TO 17'-6"----FT-IN" POLE BAND CLAMP2
1

18 P.O.C.H.

18'-0" TO 25'-0"17'-0" TO 17'-6"17'-0" TO 17'-6"--FT-IN" POLE BAND CLAMP2
1

17 P.O.C.H.

25'-6" TO 32'-0"18'-0" TO 25'-0"18'-0" TO 25'-0"17'-0" TO 17'-6"-FT-IN" POLE BAND CLAMP2
1

16 P.O.C.H.

32'-6" TO 38'-6"25'-6" TO 32'-0"25'-6" TO 32'-0"18'-0" TO 25'-0"-FT-IN" POLE BAND CLAMP2
1

15 P.O.C.H.

-32'-6" TO 34'-6"32'-6" TO 38'-6"25'-6" TO 32'-0"-FT-IN" POLE BAND CLAMP2
1

14 P.O.C.H.

---32'-6" TO 34'-6"17'-0" TO 21'-0"FT-IN" POLE BAND CLAMP2
1

13 P.O.C.H.

----21'-6" TO 28'-6"FT-INPOLE BAND CLAMP" 2
1

12 P.O.C.H.

4
1

2 4
1

2 4
1

2 4
1

2 4
1

2 4
1

2 INBASE PLATE THICKNESST

4
1

20 4
1

20 2
1

17 2
1

17 2
1

17 4
1

15 INBASE PLATE EDGED

2
1

14 2
1

14 2
1

3 12
1

3 12
1

13 12INANCHOR BOLT CHORDC

292927272724INANCHOR BOLT CIRCLE DIAMETER-

16
5

2 16
5

2 16
5

2 16
5

2 16
5

2 16
1

2 INANCHOR BOLT HOLE DIAMETER-

222224
3

1 INANCHOR BOLT DIAMETER-

5/85/85/85/81/2INPOLE BASE LANDINGF

7/167/167/167/167/16INGR 65 STEEL

1/27/161/27/167/16INGR 50 STEEL
POLE BASE FILLET WELDE

-0.000

0.14

+0.002

-0.000

0.14

+0.002

-0.000

0.14

+0.002

-0.000

0.14

+0.002

-0.000

0.14

+0.002IN / FTFULL LENGTH TAPER

-

21 ± 1/220 ± 1/21/220 ± 1/219 ± 16.5 ± 1/2INPOLE DIAMETER - BOTTOM *B

15.4 (MIN) ± 1/214.96 (MIN) ± 1/214.4 (MIN) ± 1/213.96 (MIN) ± 1/212.3 (MIN) ± 1/2INPOLE DIAMETER - TOP *B'

1/21/21/21/21/2INGR 65 STEEL

5/85/85/85/85/8INGR 50 STEEL
MIN POLE WALL THICKNESSW

4036403630FTPOLE LENGTHA

SIZE 5SIZE 4SIZE 3SIZE 2SIZE 1UNITDESCRIPTIONMARK

CONNECTED TO TIE-OFF SPANSNOT CONNECTED TO TIE-OFF SPANS

STRAIN POLE REQUIREMENTS

FROM THE BOTTOM OF THE STRAIN POLE

P.O.C.H. = POINT OF CONTACT HEIGHT OF THE POLE BAND CLAMP, MEASURED 

SCH. = SCHEDULE

H.S. = HIGH STRENGTH

I.D. = INSIDE DIAMETER

O.D. = OUTSIDE DIAMETER

GR = GRADE

GA. = GAUGE

S.S. = STAINLESS STEEL

ABBREVIATIONS:

FOR GR 65 STEEL.

4.  E70 ELECTRODE REQUIRED FOR GR 50 STEEL.  E80 ELECTRODE REQUIRED 

REQUIRE UNIQUE DESIGN CALCULATIONS FOR THE SPECIFIC LOADING CASE. 

STRAIN POLES USED IN APPLICATIONS OTHER THAN TRAFFIC SIGNALS 3. 

MULTI-PLY SECTIONS ARE NOT ALLOWED. 2. 

ROUND OR 12-SIDED SECTIONS ARE ALLOWED. 1. 

NOTES:

2
"

4"

STRAIN POLE S.S. ID TAG - DETAIL
3

NOTES:

1. ATTACH ID TAG TO STRAIN POLE AT LOCATIONS SHOWN 4" ABOVE BASE

    OF TUBE, BELOW HANDHOLE,WITH (4) #8 x 3/8" S.S. TYPE U DRIVE    

    SCREWS.

2. STAMP IN LETTERS WITH 3/8" CHARACTERS.
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PLAN DATE

                ORIENTATION DETAILS               

              HAND HOLE & STRAIN POLE             

STANDARD PLAN FOR

HAND HOLE SPAN WIRE

STRAIN POLE

SPAN WIRE

HAND HOLE

STRAIN POLE ORIENTATION - DETAIL
5

STRAIN POLE

LONGITUDINAL SEAM WELD

LONGITUDINAL SEAM WELD

LONGITUDINAL SEAM WELD MUST BE 90° MINIMUM 

FROM THE HAND HOLE AND 30° MINIMUM FROM

THE � COUPLING (SEE SECTION A FOR � COUPLING).

*

6"3/4" 3/4"

1
0
"

3
/4

"
3
/4

"

9"

B B

C

C

HAND HOLE COVER
 HAND HOLE &�

HAND HOLE COVER
 STRAIN POLE &�

3/4" PLATE

BACK UP BAR

PROTECTION
BRONZE CLAMP FOR LIGHTNING
ATTACHED VIA THREADED TINNED
WITH COPPER DOWN CONDUCTOR
(2) 1/2" Ø STAINLESS STEEL BOLT

"2
17

HAND HOLE

& HAND HOLE
 STRAIN POLE�

 STRAIN POLE�

STEEL STRAIN POLE

SEE STRAIN POLE ORIENTATION DETAIL

HAND HOLE - DETAIL
4

HAND HOLE - SECTION
B

HAND HOLE - SECTION
C

 STRAIN POLE�

 HAND HOLE�

S.S. SCREW
& 1/4" Ø HEX HEAD
CHAIN (AISI 304 OR 316)
11 GA. COVER WITH S.S.

PROJECTION OF 1/4".
S.S. BOLT WITH MAXIMUM 
TAPPED HOLE WITH 1/2" 
1/2" Ø - 13 N.C. DRILLED &

3/16

(DRILL & TAP)
SQUARE STOCK

1" x 1" x 1/2" 

(HORIZONTAL ORIENTATION)
TO SECURE HAND HOLE COVER.
1/4" x 1" S.S. BACK UP BAR

TO ACCOMODATE MIN. 1 #4 WIRE.
MOUNT MECHANICAL LUG

3/8" Ø S.S. HEX BOLT TO 
GROUNDING PROVISION

1
"

*0.9 x POLE WALL THICKNESS

1/8"

1/4"

90°

1
/2

"

1"

4"

3
3 4
" 
R
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DEPARTMENT DIRECTOR

 SIG-021-A
SHEET

 7  OF 4FHWA  APPROVAL

(SPECIAL DETAIL) 07/27/23

PLAN DATE

                 POLE CAP DETAILS                 

               BASE PLATE AND STRAIN              

STANDARD PLAN FOR

    

 SECT

3/16

3/16

3/16

3/16

EE

STRAIN POLE CAP - DETAIL
7

STRAIN POLE CAP - SECTION
E

STEEL CAP

& STRAIN POLE

 1/2" Ø H.S. BOLT�

3/4" SQUARE STOCK

1
"

 STRAIN POLE�

SCH. 80 PIPE

3/4" SQUARE STOCK

HOLE IN 3/4" SQUARE STOCK
TACK WELD 1/2" HEX NUT OR TAP 
9/16" Ø HOLE FOR 1/2" Ø H.S. BOLT

E

E

BASE PLATE - DETAIL
6 BASE PLATE - SECTION

D

DD

ANCHOR BOLTS NOT SHOWN FOR CLARITY.

NOTES:

1.  STRAIN POLE NOT SHOWN FOR CLARITY.
2.  SEE STRAIN POLE REQUIREMENTS TABLE ON SHEET 2 FOR:
     ANCHOR BOLT CIRCLE Ø
     ANCHOR BOLT HOLE Ø
     ANCHOR BOLT Ø

 STRAIN POLE�

HAND HOLE

(6) ANCHOR BOLTS 
(6) HOLES FOR

/8" 1AT BOTTOM +
OUTER POLE Ø

C

D

2D

"
4

3
1
'-
5

W

T

F
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PLAN DATE

                                                  

              FOUNDATION REQUIREMENTS             

STANDARD PLAN FOR

OHM RESISTANCE TO GROUND. 

ACCORDANCE WITH CURRENT N.E.C. ALL GROUNDS MUST PROVIDE LESS THAN 10 

INSTALL COPPER CLAD GROUND ROD(S) AS DIRECTED BY ENGINEER AND IN 10.

STEEL AND HAVING 24" OF SLACK ABOVE THE TOP OF FOUNDATION.

BONDED BY LISTED MECHANICAL CONNECTION TO FOUNDATION REINFORCING 

GROUNDING OF POLE INCLUDES ADDING #4 BARE COPPER GROUND WIRE 9.

THE FOUNDATION.

TEMPLATE. THE CENTER OF THE TEMPLATE MUST COINCIDE WITH THE CENTER OF 

CONCRETE IS PLACED. ANCHOR BOLTS MUST BE SPACED BY MEANS OF A 

CONDUITS AND ANCHOR BOLTS MUST BE RIGIDLY INSTALLED BEFORE 8.

 

EXPOSED CONCRETE SURFACES MUST BE CAST IN FORMS.7.

STANDARD SPECIFICATIONS FOR CONSTRUCTION.

STEEL REINFORCEMENT MUST CONFORM TO SECTION 905 OF THE MDOT 6.

MDOT STANDARD SPECIFICATIONS FOR CONSTRUCTION. 

CONSTRUCTION. ALL WORK AND MATERIALS MUST BE IN ACCORDANCE WITH THE 

SUBSECTION 820.03.A AND 718 OF THE STANDARD SPECIFICATIONS FOR 

CONSTRUCT STRAIN POLE FOUNDATIONS, CASED OR UNCASED, ACCORDING TO 5.

WILL BE PAID FOR BASED ON ACTUAL LINEAR FEET INSTALLED.

CASING STOPS AT THE CONDUIT ENTRANCE. THE CASING PAY ITEM QUANTITY 

FOUNDATION MUST THEN BE FORMED SEPARATELY, EVEN THOUGH THE STEEL 

CASING MAY STOP AT THE CONDUIT ENTRANCE TO FOUNDATION. TOP OF 

WHEN THE CASING PAY ITEM IS CALLED FOR ON THE PLANS, THE STEEL 4.

MDOT STANDARD SPECIFICATIONS FOR CONSTRUCTION.

THE RECOMPACTED BASE OF EXCAVATION IN ACCORDANCE WITH 206.03.B OF THE 

SPECIFICATIONS FOR CONSTRUCTION. COMPACT ALL BACKFILL PLACED ABOVE 

AND RECOMPACT IN ACCORDANCE WITH 206.03.B OF THE MDOT STANDARD 

MATERIAL AT THE BASE OF THE EXCAVATION BELOW THE DEPTH OF DISTURBANCE 

DRILLED SHAFT FOUNDATION IS LOOSENED OR OTHERWISE DISTURBED, SCARIFY 

FOUNDATION DIAMETER. IF SOIL EXTENDING LATERALLY WITHIN 6 FEET OF THE 

PLACE. SMOOTH WALLED STEEL CASING OUTSIDE DIAMETER TO MEET OR EXCEED 

IS TO BE DETERMINED BY THE CONTRACTOR. THE STEEL MUST BE LEFT IN 

ENABLE THE FOUNDATION TO BE POURED. THE THICKNESS OF THE STEEL CASING 

CONDITIONS), STEEL CASING (SMOOTH WALLED) IS TO BE INSTALLED TO 

FOUNDATION (DUE TO GRANULAR SOILS, A WET HOLE OR OTHER UNSTABLE 

WHEN THE CASING PAY ITEM IS INCLUDING ON THE PLANS FOR A 3.

ENGINEER TO INSTALL THE FOUNDATION WITHOUT CASING.

AS SHOWN ON THE PLAN, THE CONTRACTOR SHALL REQUEST PERMISSION OF THE 

IF SOIL CONDITIONS INDICATE THERE IS NO NEED FOR A CASING PAY ITEM 2.

SPECIFICATIONS FOR CONSTRUCTION.

FOUNDATIONS ACCORDING TO SECTION 718.03 OF THE MDOT STANDARD 

STANDARD SPECIFICATIONS FOR CONSTRUCTION. CONSTRUCT STRAIN POLE 

ALL WORK AND MATERIALS MUST BE IN ACCORDANCE WITH THE MDOT 1.

NOTES:

484848484842INFOUNDATION DIAMETER

7272727272INANCHOR BOLT LENGTH

292927272724INANCHOR BOLT CIRCLE DIAMETER

222224
3

1 INANCHOR BOLT DIAMETER

4036403630FTPOLE LENGTHA

SIZE 5SIZE 4SIZE 3SIZE 2SIZE 1UNITDESCRIPTIONMARK

CONNECTED TO TIE-OFF SPANSNOT CONNECTED TO TIE-OFF SPANS

STRAIN POLE FOUNDATION REQUIREMENTS
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(SPECIAL DETAIL) 07/27/23
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                FOUNDATION DETAILS                

STANDARD PLAN FOR

    

 SECT

3'-0" LAP (MIN)

EQUALLY SPACED

(12) A10 BARS (48" Ø FOUNDATION)

(9) A10 BARS (42" Ø FOUNDATION) OR

PER PLAN

STEEL CASING

V05 BAR

EQUALLY SPACED AT 60°

(6) ANCHOR BOLTS

SEE STRAIN POLE FOUNDATION REQUIREMENTS TABLE ON PAGE 5 FOR:

ANCHOR BOLT CIRCLE Ø, ANCHOR BOLT Ø, & FOUNDATION Ø

FOUNDATION PLAN - DETAIL
8

FOUNDATION ELEVATION - DETAIL
9

* SEE FOUNDATION NOTES AND PLANS FOR STEEL CASING PAY ITEM

FOUNDATION Ø

BOND GROUND WIRE TO REINFORCEMENT.

WITH 24" (MIN) SLACK ABOVE TOP OF FOUNDATION.

#4 AWG OR LARGER STANDARD BARE GROUND WIRE

3/4" x 3/4" CHAMFER

TOP OF FINISHED GRADE

KEEP ANCHOR BOLT PLUMB (TYP)

TEMPLATE DETAIL ON SHEET 7)

(SEE BOTTOM ANCHOR BOLT STEEL 

BOTTOM STEEL TEMPLATE REQUIRED

STEEL CASING PER PLAN *

CAGE ASSEMBLY

FOR ANCHOR BOLT

(24) FLAT WASHERS,

(24) HEAVY HEX NUTS,

A10 BAR (TYP)

V05 BAR (TYP)

DIMENSIONS)

(CONTRACTOR TO DETERMINE TEMPLATE SIZE AND

STEEL TEMPLATE MUST BE KEPT LEVEL AT ALL TIMES

9
"
 T

H
R

E
A

D

*

F
O

U
N

D
A

T
IO

N
 L

E
N

G
T

H

9
"
 

T
H

R
E

A
D

1
"

M
A

X

FLAT WASHER (TYP)

8
"

6
"

V
0
5
 B

A
R

S
 @

 1
2
"
 M

A
X

 C
E

N
T

E
R

S
V

0
5

 B
A

R
S

 ,
 9

 S
P

A
 @

 7
"
 C

E
N

T
E

R
S

3
"

S
T

E
E

L
 C

A
S

IN
G

 A
S

 R
E

Q
U

IR
E

D
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                  CONDUIT DETAILS                 

STANDARD PLAN FOR

FOR LIGHTNING PROTECTION

(2) 1" SCH. 80 PVC CONDUITS

(3) 3" SCH. 80 PVC 

" SCH. 80 PVC2
1

(1) 1

3
'-

0
"

 STRAIN POLE�

ANCHOR BOLT (TYP) (8" PROJECTION FROM TOP OF DRILLED SHAFT)
TOP OF CONDUITS

SIDEWALK

DRILLED SHAFT

(TYP)

CONDUIT (TYP)
(1) 1" SCH. 80 PVC 

" SCH. 80 PVC CONDUIT2
1(1) 1

(3) 3" SCH. 80 PVC CONDUITS COPPER CLAD GROUND ROD(S)
3/4" Ø x 10'-0"

AGGREGATE BASE

TYPE CONNECTION
NON-SOLDER

A #6 GROUND WIRE
GROUND ROD WITH
CONNECTED TO A 
ALL METAL BASES

GROUND ROD WITH A #6 GROUND WIRE
ALL METAL BASES CONNECTED TO A

8
"

"
2

1
1

F F 

TOP OF FINISHED GRADE

HAND HOLE

SECURE CONDUITS TOGETHER WITH SUITABLE BANDING
TO ENSURE PLACEMENT TOGETHER PRIOR TO CONCRETE
POUR.

SECTION-CONDUIT LAYOUT
F

23
4" (1

3
4" Ø BOLTS)

3" (2" Ø BOLTS)

" PLATE (2" Ø BOLTS)2
11

" Ø BOLTS)4
3" PLATE (18

11

EQUALLY SPACED
" Ø HOLES FOR 2" Ø BOLTS 16

5(6) 2

" Ø BOLTS OR4
3" Ø HOLES FOR 116

1(6) 2

SEE STRAIN POLE FOUNDATION REQUIREMENTS TABLE ON SHEET 5 FOR:
   ANCHOR BOLT CIRCLE Ø
   ANCHOR BOLT HOLE Ø
   FOUNDATION Ø

60
°

DETAIL - BOTT. ANCHOR BOLT STEEL TEMPLATE
11

1
/4

"

M
A

X

1
"

DETAIL - CONDUIT LAYOUT
10

EDGE OF SIDEWALK
JOINT FILLER AT
1/2" PREMOLDED
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         LOADING TABLE AND DESIGN CRITERIA        

     TRAFFIC SIGNAL MAST ARM POLE AND MAST ARM    

STANDARD PLAN FOR

APPROVED BY:

APPROVED BY:
DIRECTOR, BUREAU OF DEVELOPMENT           

FIELD SERVICES        DIRECTOR, BUREAU OF 

MINIMUM BEND RADIUS FOR 16-SIDED SECTIONS: 5 X WALL THICKNESS OR 1", WHICHEVER IS GREATER

              SIG-033-A: CATEGORY III

              SIG-032-A: CATEGORY II

              SIG-031-A: CATEGORY I

FATIGUE CATEGORY:

FATIGUE PARAMETERS: 

LIMIT FOR MAST ARM VERTICAL DEFLECTION UNDER GALLOPING AND TRUCK GUST-INDUCED LOADING: 8 IN

LIMIT FOR SLOPE AT TOP OF POLE UNDER DEAD LOAD ONLY: 0.35 IN/FT

SERVICEABILITY PARAMETERS: 

5" FROM SIGNAL ON ALL SIDES. FOR TWIN MAST ARMS, THE LOADING IS THE SAME ON BOTH ARMS.

MAST ARM LOADING: SEE MAST ARM LOADING TABLE BELOW.  AREAS AND WEIGHTS SHOWN IN THE TABLE FOR SIGNALS INCLUDE BACKPLATES EXTENDING 

GUST EFFECT FACTOR (G): 1.14

DIRECTIONALITY FACTOR (K  ): 0.85

IS GROUND-MOUNTED).

HEIGHT AND EXPOSURE FACTOR (K  ): K   IS CALCULATED USING A HEIGHT (Z) MEASURED FROM TOP OF THE DRILLED SHAFT (IT IS ASSUMED THAT THE POLE 

WIND LOAD (SERVICE I EVENT LIMIT STATE):  10-YEAR MRI BASIC WIND SPEED MAP, 76 MPH DESIGN WIND SPEED

WIND LOAD (EXTREME EVENT LIMIT STATE):  1700-YEAR MRI BASIC WIND SPEED MAP, 120 MPH DESIGN WIND SPEED

LOAD PARAMETERS: 

STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES, AND TRAFFIC SIGNALS, FIRST EDITION (2015), WITH 2017 TO 2022 INTERIM REVISIONS.

THE DESIGN OF THE MAST ARM STRUCTURES SHOWN ON SIG-031-A, SIG-032-A & SIG-033-A IS BASED ON THE AASHTO LRFD SPECIFICATIONS FOR 

MAST ARM DESIGN CRITERIA: 

14.939024x96 STREET NAME SIGN

0.974RADAR VEHICLE DETECTOR

0.974MICROWAVE VEHICLE DETECTOR

2.1122HEMISPHERICAL VIDEO DETECTION

SIG-033 FOR DETAILS

SEE SIG-031, SIG-032, AND 
LUMINAIRE ARM

1.0050LUMINAIRE

8.67431W-3C SIGNAL (WITH BACKPLATE)

1.7825POLE MOUNTED PEDESTRIAN SIGNAL

0.7530GPS MODULE

0.0920ANTENNA

SFT

AREA 

LBS

WEIGHT 
EQUIPMENT

MAST ARM LOADING TABLE (CONT'D)

SEE ELEVATION VIEW FOR EQUIPMENT MOUNTING LOCATIONS.

50'-0"42'-0"34'-0"YES**10.92**75**26'-0"**50

45'-0"37'-0"29'-0"45

40'-0"32'-0"24'-0"40
NO13.7269

35'-0"

YES10.9275

27'-0"

YES10.9275

19'-0"35

30'-0"22'-0"30

25'-0"17'-0"25 --------NO8.6743

20'-0"

NO8.6743

12'-0"

--------

21'-0"

18'-6" & 
19'-0"

20

SIGN?

12"x27" 

INC. 

SFT

AREA

LBS

WEIGHT 
DISTANCE

SIGN?

12"x27" 

INC. 

SFT

AREA

LBS

WEIGHT
DISTANCE

SIGN?

12"x27" 

INC. 

SFT

AREA

LBS

WEIGHT
DISTANCE

SIGN?

12"x27" 

INC. 

SFT

AREA

LBS

WEIGHT
DISTANCE

TWIN*

MTG HT 

SINGLE

MTG HT 

FT

SPAN

TL4 (1W-5C DOGHOUSE SIGNAL)TL3 (1W-3C SIGNAL)TL2 (1W-3C SIGNAL)TL1 (1W-3C SIGNAL)**MAST ARM DATA

MAST ARM LOADING TABLE

**TL1 NOT ALLOWED FOR 50FT TWIN MAST ARMS

*TWIN MAST ARMS NOT ALLOWED FOR CATEGORY III MAST ARMS.  MINIMUM ALLOWABLE ANGLE BETWEEN ARMS IS 45 DEGREES.

MAST ARM LOADING ELEVATION VIEW - DETAIL
1

TL1

TL2

TL3

TL4

DETECTION

HEMISPHERICAL VIDEO 

ANTENNA OR 
LUMINAIRE ARM

LUMINAIRE 

DETECTION OR ANTENNA

HEMISPHERICAL VIDEO 

DETECTOR

MICROWAVE VEHICLE 

ARM LENGTH / 2
 DETECTOR

RADAR VEHICLE

 PEDESTRIAN SIGNALS

POLE MOUNTED

BACKPLATES)

SIGNAL (WITH 

POLE MOUNTED 1W-3C 

GPS MODULE

NAME SIGN

24"x96" STREET 

4'-6"

d

z z
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(SHEET 6)

CAP

MAST ARM 

(SHEET 2)

ARM ID TAG

(SHEET 6)

POLE CAP

(SHEET 5)

HAND HOLE

(SHEET 6)

POLE CAP

(SHEET 5)

HAND HOLE

(SHEET 2)

POLE ID TAG

(SHEET 2)

BASE ID TAG

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

MAST ARM LENGTH (SHEET 2)

2
3
'
-

0
"

TRAFFIC SIGNAL MAST ARM POLE AND

MAST ARM DETAILS - CATEGORY I

BASE >

3° RISE

SHEET

TRAFFIC AND SAFETY

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG030B.dgn 11/05/18

SIG-030-B
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PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION

FHWA APPROVAL DATE

NOT TO SCALE

ofFile: Rev. 2   6

20'-0" 0.1793"-16.50" x 13.70" x 20'-0"

25'-0" 0.1793"-16.50" x 13.00" x 25'-0"

30'-0" 0.1793"-16.50" x 12.30" x 30'-0"

35'-0"
0.4290"-16.50" x 13.70" x 20'-0"

0.4290"-16.50" x 13.70" x 20'-0"
40'-0"

0.4290"-16.50" x 13.70" x 20'-0"
45'-0"

0.5000"-16.75" x 13.95" x 20'-0"
50'-0"

SINGLE

MTG HT

TWIN

MTG HT

19'-0"

21'-0"

&

18'-6"

0.4375"-18.00" x 14.78" x 23'-0"

ARM

LUMINAIRE 

NO

0.4375"-18.00" x 13.94" x 29'-0" YES

 

  

4"

ROUND TAPERED STEEL MAST ARM POLE

MFG

DESIGN

MO/YR OF MFG

4"

2
"

MDOT NO.

POLE TYPE

MFG

DESIGN

MO/YR OF MFG

4"

2
"

ARM LENGTH POLE LENGTH

ROUND TAPERED STEEL MAST ARM

(LETTERS STAMPED IN 3/8" CHARACTERS)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

LENGTH

MAST ARM 

0.1793"-  **   x 12.00" x   **

0.1793"-  **   x 11.30" x   **

0.1793"-  **   x 10.60" x   **

0.1793"-  **   x 10.15" x   **

* MAST ARM DIMENSIONS * POLE DIMENSIONS

WELD TAG TO EDGE OF BASE >

INSIDE DIAMETER. H.S. DENOTES HIGH STRENGTH. 

S.S. DENOTES STAINLESS STEEL. GA. DENOTES GAUGE. O.D. DENOTES OUTSIDE DIAMETER. I.D. DENOTES 7.

40 PIPE ATTACHED TO ALL POLE SIZES AND INBOARD AND OUTBOARD ARM.

1/2 INCH DIAMETER (!) ROUND STOCK C-HOOK ATTACHED TO ALL POLE SIZES. 3/4 INCH SCHEDULE (SCH.)6.

INCH X 2 INCH PLATE.

BACKING BAR FOR PIPE TO BASE PLATE (>) AND MAST ARM TO MAST ARM PLATE MUST BE MINIMUM 5/16 5.

LUMINAIRE ARM IS 11 GAUGE ROUND STEEL WITH 0.140 INCH PER FOOT TAPER.4.

SEAM WELDS MUST BE 90° < FROM HAND HOLE AT BASE.3.

LONGITUDINAL SEAM WELDS MUST BE CJP FOR A MINIMUM OF 6 INCHES FROM TUBE TO PLATE CJP WELDS.

SPLICE WITH A COMPLETE JOINT PENETRATION (CJP) WELD A MINIMUM OF 36 INCHES LONG. IN ADDITION, 

WELD THE LONGITUDINAL ARM SEAM ON THE INBOARD AND OUTBOARD SECTIONS OF THE TELESCOPIC FIELD 2.

WITH GALLOPING, NATURAL WIND GUSTS, AND TRUCK INDUCED FATIGUE LOADS. 

SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC SIGNALS FOR 90 MPH WIND LOAD AND CATEGORY I

THE DESIGN OF THIS STRUCTURE IS BASED ON THE 2001 AASHTO STANDARD SPECIFICATONS FOR STRUCTURAL 1.

NOTES:

MAST ARM TUBE TAPER IS 0.140 IN/FT

   LENGTH AND TELESCOPIC SPLICE LENGTH.

** TO BE DETERMINED BY CONTRACTOR BASED ON REQUIRED MAST ARM

*  DIAMETERS GIVEN ARE O.D.

* DIAMETERS GIVEN ARE O.D.

POLE TUBE TAPER IS 0.140 IN/FT

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG030B.dgn 11/05/18
SIG-030-B

(LETTERS STAMPED IN 3/8" CHARACTERS)

S.S. TYPE U DRIVE SCREWS.

SHOWN 4" FROM BASE OF TUBE BELOW HANDHOLE WITH (4) #8 X …" 

TO BE ATTACHED TO POLE OR MAST ARM AT LOCATIONS

ARM/POLE S.S. ID TAG DETAIL BASE S.S. ID TAG DETAIL



PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION

FHWA APPROVAL DATE

NOT TO SCALE

ofFile: Rev.

1
"

4
"

6
"

3/16

A A

(35'-0" ARMS AND GREATER)

3   6

1
"

7
/
8
"

2
•

"

(
T

Y
P
)

(
T

Y
P
)

1
'
-
7
"

DETAIL A
SECTION A-A

2'-6"

OUTBOARD ARM

INBOARD ARM

DETAIL B

LUMINAIRE ARM

CLAMP

1/4" THICK 

(FOR LIFTING) 

PIPE X 2•" LONG

3/4" SCH. 40 

HOLE AT BASE & C-HOOK 180° FROM SCH. 40 PIPE 

ORIENTATION OF SCH. 40 PIPE 180° FROM HAND 

CLAMP FOR WIRING

1‚" ! HOLE IN FRONT 

1/4"

(FOR LIFTING) 

PIPE X 2•" LONG

3/4" SCH. 40 

INBOARD/OUTBOARD ARM LIFTING DEVICE

FIELD SPLICE

TELESCOPIC 

AND OUTBOARD ARM

\ INBOARD ARM 

(MIN)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SHEET 6)

POLE CAP

(ORIENTATION MUST BE HORIZONTAL)

TUBE, FIELD DRILL INBOARD TUBE.

3/4" ! HOLE FACTORY DRILLED IN OUTBOARD 

5/8" ! BOLT WITH "ANCO" LOCK NUTS, 

& HEX NUT (TYP)

WASHER, LOCK WASHER, 

1/2" ! H.S. BOLT, FLAT 

H.S. BOLT

\ POLE & 

1
/
4
"

SUPPORT & LIFTING)

C-HOOK (FOR WIRE 

ROUND STOCK! 1/2" 

\ POLE

\ LUMINAIRE ARM

1" I.D. GROMMET.

HOLE IN POLE. FURNISH 

FIELD DRILL 1…" !    

\ MAST ARM

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG030B.dgn 11/05/18
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PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION

FHWA APPROVAL DATE

NOT TO SCALE

ofFile: Rev.

1
2
"

1
2
"

2
…

"
2

…
"

6
"

6
"

6
"

5
…

"
5

…
"

1ƒ"

(TYP)

5
/
8
"

5
/

8
"

5/16 2…LOCATIONS

8 

5/16
4 LOCATIONS

GUSSET >'S

(4) 3/8" SIDE 

WIRING

CLAMP HALF SHELL FOR

4" ! HOLE IN FRONT 

LOCATIONS

4

LOCATIONS

4 

4   6

2
•

"
2
•

"

B B

DETAIL C MAST ARM WELD DETAIL

SECTION B-B

2
'
-
 
6
"

2
'
-
 
1
"

1
'
-
 
8
"

HALF SHELLS

STEEL CLAMP

3/8" X 2'-6" 

SECTION C-C

PIN (TYP)

1/8" X 1•" COTTER 

PIPE & BOLT FOR

3/16" ! HOLE THRU

(MAST ARM >)

1" ! HOLE

HALF SHELL >)

(STEEL CLAMP 

1" ! HOLE

HALF SHELL

STEEL CLAMP 

MAST ARM >

(MAST ARM >)

4•" ! HOLE 

LOCK WASHERS

FLAT WASHERS, AND (2)

WITH (2) HEX NUTS, (2)

(4) 1•" ! STUDS EACH

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

NOT SHOWN FOR CLARITY 

SIDE GUSSET >'S AND SADDLE >'S   

NOT SHOWN FOR CLARITY 

SIDE GUSSET >'S AND SADDLE >'S   

LONG HEX. HEAD BOLTS

FOR 5/8" ! X 3•" 

11/16" ! HOLES

FIELD DRILL (4) 

(TOP AND BOTTOM)

(4) 3/8" GUSSET SADDLE >'S    

5/16

3/16

BACKING BAR

C

C

HALF SHELL

STEEL CLAMP 

3° RISE

ARM

\ MAST 

\ POLE

WELD DETAIL

SEE MAST ARM 
(TYP)

1ƒ" > 

\ MAST ARM

MAST ARM >   

1/4

WELDED TO BACK > 

PIPE X 3/4" LONG

(4) 3/4" SCH. 80

WIRING

HOLE IN POLE FOR 

FIELD DRILL 4" !    

1/4

\ MAST ARM (TYP)
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1/2"

(MAX)

1/2"

(MAX)

DESIGN WITH 29'-0" POLE ONLY 

ID TAGS

POLE & BASE

\ HAND HOLE,

(TYP)

ANCHOR BOLT

60
°

(T
YP)

LOCATIONS

2 
& HAND HOLE

\ POLE

ORIENTATION OF HAND HOLE

SCREW & S.S. CHAIN

1/4"-20 S.S. MACH. 

11 GA. COVER WITH

1
/

2
"

3/16

MAST ARM CLAMP WASHER PLACEMENT

PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION

FHWA APPROVAL DATE

NOT TO SCALE

ofFile: Rev. 5   6

1
0
"

6"

(TYP)

STUD 

(TYP)

LOCK WASHER

(DRILL & TAP)

SQUARE STOCK 

1" X 1" X 1/2" 

SCREW & S.S. CHAIN

1/4"- 20 S.S. MACH.

11 GA. COVER WITH

BACK UP BAR

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(VIEW ROTATED 90 DEGREES)

(HORIZONTAL ORIENTATION)

HAND HOLE COVER.

UP BAR TO SECURE 

1/4" X 1" S.S. BACK 

ORIENTATION)

(HORIZONTAL 

HAND HOLE COVER.

UP BAR TO SECURE 

1/4" X 1" S.S. BACK 

J-HOOK

1/2" ! ROUND 

(TYP)

FLAT WASHER

(TYP)

 NUT

\ POLE

1/4

3/4" X 3•" >

\ POLE

3/4" X 3•" > 

1/4

LIGHTNING PROTECTION

BRONZE CLAMP FOR

VIA THREADED TINNED 

DOWN CONDUCTOR ATTACHED

STEEL BOLT WITH COPPER

(2) 1/2" ! STAINLESS 

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG030B.dgn 11/05/18
SIG-030-B

6" X 10" BAR BOTTOM HAND HOLE 6" X 10" BAR BOTTOM HAND HOLE

4" X 6•" BAR TOP HAND HOLE

#4 WIRE.

TO ACCOMODATE MIN. 1

MOUNT MECHANICAL LUG

3/8" ! S.S. HEX BOLT TO 

GROUNDING PROVISION 

PROJECTION OF 1/4".

BOLT WITH MAXIMUM

1/2" STAINLESS STEEL

AND TAPPED HOLE WITH

1/2" ! -13 N.C. DRILLED



PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION

FHWA APPROVAL DATE

NOT TO SCALE

ofFile: Rev. 6   6

SECTION D-D

1'- 3‚"

1'- 0"

2
'
-
 
6
•
"

MDOT NO.

POLE TYPE2
"

1
'
-
 
6
"

3/16

D D

3/8

* CAULK

DETAIL D

BACKING BAR

E E
3/4" SQUARE STOCK

HAND HOLE

6" X 10" 

SECTION E-E

3/4" SQUARE STOCK

STEEL CAP

POLE AND MAST ARM CAP DETAIL

3/16

3/16

1
"

SCH. 40 PIPE

POLE

MAST ARM (TYP)

\ POLE &

C-HOOK

MAST ARM

\ POLE &

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SHEET 2)

BASE ID TAG

ON A 24" ! BOLT CIRCLE

EQUALLY SPACED AT 60°

(6) 1ƒ" ! ANCHOR BOLTS 

(6) 2ˆ" ! HOLES FOR

3/4" SQUARE STOCK

NUT OR TAP HOLE IN 

TACK WELD 1/2" HEX 

1/2" ! H.S. BOLT.

9/16" ! HOLE FOR 

- 1" ! HOLE   

I.D. OF POLE 

\ POLE & HAND HOLE

* SEAL JOINT WITH CAULK AFTER GALVANIZING 

(VIEW ROTATED 90 DEGREES)

\ POLE

H.S. BOLT

\ 1/2" !   

3/16

3/16

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG030B.dgn 11/05/18
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(SPECIAL DETAIL) 07/27/23

PLAN DATE

           MAST ARM DETAILS - CATEGORY I          

         TRAFFIC SIGNAL MAST ARM POLE AND         

STANDARD PLAN FOR

APPROVED BY:

APPROVED BY:
DIRECTOR, BUREAU OF DEVELOPMENT           

FIELD SERVICES        DIRECTOR, BUREAU OF 
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E
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T
 2

)

3
°
 R
IS

E

MAST ARM LENGTH (SHEET 2)

(SEE CONTRACT)

NOMINAL SPREAD

6'-8", 8'-0", 10'-0"

O
.D

.

2
.3

8
"

R
IS

E

N
O

M
IN

A
L ** NOMINAL RISE

1'-6"    (6'-0" ARM)

1'-10"  (8'-0" ARM)

2'-0"    (10'-0" ARM)

6
"

CAP (SHEET 6)

MAST ARM
OUTBOARD ARM

INBOARD ARM

(SHEET 2)

ARM ID TAG

5

3
8

4

16

6

4

3

(SHEET 6)

POLE CAP

(SEE CONTRACT)

LUMINAIRE ARM

(SHEET 5)

HAND HOLE

(SHEET 6)

POLE CAP

(SHEET 2)

BASE ID TAG

(SHEET 2)

POLE ID TAG

BASE PLATE

(SHEET 5)

HAND HOLE

ELEVATION - MAST ARM POLE

BOTTOM OF MAST ARM

MUST BE LOCATED ON

SEAM WELDS IN MAST ARM

(SEE NOTE ON SHEET 2)

VIBRATION MITIGATION DEVICE



 
MFG

DESIGN

MO/YR OF MFG

MDOT NO.

POLE TYPE

MFG

DESIGN

MO/YR OF MFG

ARM LENGTH POLE LENGTH

    

 SECT

Michigan Department of Transportation

BRADLEY C. WIEFERICH, PE

DEPARTMENT DIRECTOR

 SIG-031-A
SHEET

 6  OF 2FHWA  APPROVAL

(SPECIAL DETAIL) 07/27/23

PLAN DATE

                   REQUIREMENTS                   

            MAST ARM POLE AND MAST ARM            

STANDARD PLAN FOR

    

 SECT

2
"

2
"

1
"

BASE S.S. ID TAG - DETAIL
3

ARM/POLE S.S. ID TAG - DETAIL
2

    ATTACH TO POLE OR MAST ARM AT LOCATIONS SHOWN

    4" FROM BASE OF TUBE BELOW HANDHOLE WITH (4) #8 x 3/8"

    S.S. TYPE U DRIVE SCREWS.

    (LETTERS STAMPED IN 3/8" CHARACTERS)

    WELD TAG TO EDGE OF BASE PLATE

    (LETTERS STAMPED IN 3/8" CHARACTERS)

4" 4"

4"

NOTES:

1. THE DESIGN OF THIS STRUCTURE IS BASED ON CATEGORY I GALLOPING, NATURAL WIND GUSTS, AND 

TRUCK INDUCED FATIGUE LOADS. 

2. WELD THE LONGITUDINAL ARM SEAM ON THE INBOARD AND OUTBOARD SECTIONS OF THE TELESCOPIC FIELD 

SPLICE WITH A COMPLETE JOINT PENETRATION (CJP) WELD WITH A LENGTH EQUAL TO THE TELESCOPIC FIELD 

          SPLICE LENGTH PLUS 6 INCHES. THE LAP OF THE ARM SECTIONS CANNOT EXTEND BEYOND THE LONGITUDINAL 

ARM SEAM CJP WELD WHEN THE FIELD SPLICE IS ERECTED AND IN ITS FINAL POSITION. IN ADDITION, 

LONGITUDINAL SEAM WELDS MUST HAVE 60% MINIMUM PENETRATION OR FUSION AND MUST BE CJP FOR A

MINIMUM OF 6 INCHES FROM TUBE TO PLATE CJP WELDS.

3. SEAM WELDS IN MAST ARM POLE MUST BE 90° ± FROM HAND HOLE AT BASE. SEAM WELDS IN MAST ARM MUST 

BE LOCATED ON BOTTOM OF MAST ARMS. 

4. LUMINAIRE ARM IS 11 GAUGE ROUND STEEL WITH 0.140 INCH PER FOOT TAPER.

5. BACKING BAR FOR PIPE TO BASE PLATE (�) AND MAST ARM TO MAST ARM PLATE MUST BE MINIMUM 5/16 
INCH X 2 INCH PLATE.

6. 1/2 INCH DIAMETER (Ø) ROUND STOCK C-HOOK ATTACHED TO ALL POLE SIZES. 1 INCH SCHEDULE (SCH.)
80 PIPE ATTACHED TO ALL POLE SIZES AND INBOARD AND OUTBOARD ARM.

7. S.S. DENOTES STAINLESS STEEL. GA. DENOTES GAUGE. O.D. DENOTES OUTSIDE DIAMETER. I.D. DENOTES 
INSIDE DIAMETER. H.S. DENOTES HIGH STRENGTH. 

8. ROUND OR 16-SIDED SECTIONS ARE ALLOWED. 

9. MULTI-PLY SECTIONS ARE NOT ALLOWED. 

10. A VIBRATION MITIGATION DEVICE IS REQUIRED FOR 50 FOOT ARM AND SHALL BE INSTALLED AS CLOSE
AS POSSIBLE TO THE END OF THE ARM.

MAST ARM TUBE TAPER IS 0.140 IN/FT
* DIAMETERS ARE GIVEN BY O.D.

POLE TUBE TAPER IS 0.140 IN/FT
* DIAMETERS ARE GIVEN BY O.D.

O.D.

(MEASURED POINT 
TO POINT)

WHICHEVER IS GREATER. 
TIMES THE WALL THICKNESS OR 1", 
EQUAL TO OR GREATER THAN 5 
INSIDE BEND RADIUS MUST BE 

0.6 x WALL 
THICKNESS

SEAM WELD

1

YES0.5000"-18.00" x 13.94" x 29'-0"
50

NO0.5000"-18.00" x 14.78" x 23'-0"

YES0.4375"-18.00" x 13.94" x 29'-0"
20, 25, 30, 35, 40, 45

NO0.4375"-18.00" x 14.78" x 23'-0"

MAST ARM LENGTH (FT)LUMINAIRE ARMPOLE DIMENSIONS *

TAPERED STEEL MAST ARM POLE

0.2391"-15.45" x 11.00" x 31'-11"
0.4290"-17.50" x 14.70" x 20'-0"

50'-0"

0.1793"-14.30" x 10.60" x 26'-9"
0.4290"-16.50" x 13.70" x 20'-0"

45'-0"

0.1793"-14.30" x 11.30" x 21'-9"
0.4290"-16.50" x 13.70" x 20'-0"

40'-0"

0.1793"-14.30" x 12.00" x 16'-9"
0.4290"-16.50" x 13.70" x 20'-0"

35'-0"

0.1793"-16.50" x 12.30" x 30'-0"30'-0"

0.1793"-16.50" x 13.00" x 25'-0"25'-0"

21'-6"
&

18'-6"
19'-0"

0.1793"-16.50" x 13.70" x 20'-0"20'-0"

TWIN
MTG HT

SINGLE
MTG HT

MAST ARM DIMENSIONS *
LENGTH

MAST ARM 

TAPERED STEEL MAST ARM
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(SPECIAL DETAIL) 07/27/23

PLAN DATE

        SPLICE, AND LIFTING DEVICE DETAILS        

         LUMINAIRE ARM BRACKET, TELESCOPIC        

STANDARD PLAN FOR

LUMINAIRE ARM BRACKET - DETAIL
4

LUMINAIRE ARM BRACKET - SECTION
A

TELESCOPIC SPLICE - DETAIL
5

LIFTING DEVICE - DETAIL
6

A A

1
'-

7
"

7
/8

"
 (

T
Y

P
)

"
(T

Y
P

)
2

1
2

POLE �

LUMINAIRE ARM� 

CLAMP FOR WIRING
" Ø HOLE IN FRONT4

11

FURNISH 1" I.D. GROMMET.
HOLE IN POLE.

" Ø8
3FIELD DRILL 1

4
"

1
"

1
"

6
"

(SHEET 6)
POLE CAP

1
/4

"(FOR LIFTING)
" LONG2

1PIPE x 2

1" SCH. 80

LUMINAIRE ARM

HEX NUT (TYP)
LOCK WASHER, &

FLAT WASHER,
1/2" Ø H.S. BOLT, CLAMP

1/4" THICK

H.S. BOLT
 POLE &�

SUPPORT & LIFTING)
C-HOOK (FOR WIRE
1/2" Ø ROUND STOCK

 MAST ARM�

OUTBOARD ARM

INBOARD ARM

FIELD SPLICE
TELESCOPIC

(ORIENTATION MUST BE HORIZONTAL)
TUBE, FIELD DRILL INBOARD TUBE.

 HOLE FACTORY DRILLED IN OUTBOARDØ3/4" 
 BOLT WITH "ANCO" LOCK NUTS,Ø5/8" 

(FOR LIFTING)
" LONG2

1PIPE x 2

1" SCH. 80

OUTBOARD ARM
 INBOARD ARM &�

INBOARD/OUTBOARD ARM

3/16

 
THE EXPOSED END OF 
THE OUTBOARD ARM

1.5 x INSIDE DIAMETER OF 

NOTES:
1.  FOR 35'-0" ARMS AND GREATER.
2.  THE INBOARD AND OUTBOARD ARMS MUST FIT TIGHTLY.

1/4"

EXPOSED END OF THE OUTBOARD ARM



    

 SECT
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(SPECIAL DETAIL) 07/27/23

PLAN DATE

                                                  

             MAST ARM BRACKET DETAILS             

STANDARD PLAN FOR

    

 SECT

HALF SHELLS

3/8" STEEL CLAMP

WELDED TO BACK PLATE

/4" LONG3" SCH. 80 PIPE x 2
1

1(4) 

" HEX HEAD BOLTS.4
3

5" Ø X 4
1PIPES FOR 1

"  Ø HOLES THROUGH 16
51FIELD DRILL (4) 

4 LOCATIONS
1/4

(2) FLAT WASHERS

(2) LOCK WASHERS &

(2) HEX NUTS,

" Ø STUDS EACH WITH2
1

(4) 1

(TOP AND BOTTOM)

(4) 3/8" GUSSET SADDLE PLATES

"
8

3
7

6
"

6
"

6
"

"
8

3
7

 POLE�

PLATES
(4)  3/8" SIDE GUSSET

 MAST ARM�

 BRACKET�

3
°

8 LOCATIONS
5/16

3" PLATE (TYP)

2
'-
1
0
"

1
'-
2

"
1

'-
2

"
"

8
3

2
"

8
3

2

"
4

3
2
'-
8

2'-1"

10"10" "2
12"2

12

"
8

3
7

6
"

6
"

6
"

"
8

3
7

2'-1"

10" 10""2
12 "2

12

1
'-
2

"
1

'-
2

"

"
4

3
2
'-
8

2
'-
1
0
"

"
8

3
2

"
8

3
2

WELD DETAIL
SEE MAST ARM

5/16
4 LOCATIONS

FOR WIRING
CLAMP HALF SHELL
4" Ø HOLE IN FRONT

MAST ARM PLATE
" Ø HOLE THRU2

14

MAST ARM PLATE
1" Ø HOLE THRU 

HALF SHELL PLATE
STEEL CLAMP
1" Ø HOLE THRU 

MAST ARM PLATE
1" Ø HOLE THRU 

HALF SHELL*
STEEL CLAMP

MAST ARM PLATE

" HEX HEAD BOLTS4
35" Ø X 4

1FOR 1

" Ø HOLES IN POLE16
51FIELD DRILL (4) 

WELDED TO BACK PLATE
/4" LONG3SCH. 80 PIPE x " 2

11(4) 

FOR 1/8" x 3" COTTER PIN (TYP)
3/16" Ø HOLE THRU PIPE & BOLT 

IN POLE FOR WIRING
FIELD DRILL 4" Ø HOLE

4 LOCATIONS
1/4

C

C

5/16

3/16

HALF SHELL
STEEL CLAMP

PLATE
MAST ARM 

 MAST ARM�

MAST ARM PLATE - SECTION
C

BACK PLATE - SECTION
B

MAST ARM WELD - DETAIL
9

MAST ARM BRACKET ELEVATION - DETAIL
8

MAST ARM BRACKET PLAN - DETAIL
7

B

C

C

 

1/4" MIN. GAP 

STUDS
TIGHTENING 
SHELLS AFTER 

GUSSET SADDLE PLATES MUST MATCH 16-SIDED POLE SHAPE
SAME CONNECTION DETAILS FOR 16-SIDED SECTION
ROUND SECTION SHOWN, 

MOUNTING HEIGHT
1/4" OF THE DESIGNED POLE OUTSIDE RADIUS AT THE INTENDED 
*INSIDE RADIUS OF STEEL CLAMP HALF SHELL SHALL BE WITHIN

" MAST ARM SHEAR BOLT (TYP)4
11

AFTER GALVANIZING
AND TOP OF BACKING BAR

CAULK JOINT BETWEEN ARM

MAST ARM PLATE

BACK PLATE

FOR 1/8" x 3" COTTER PIN (TYP)
3/16" Ø HOLE THRU PIPE & BOLT 

SIDE GUSSET PLATES AND SADDLE 
PLATES NOT SHOWN FOR CLARITY

SIDE GUSSET PLATES AND SADDLE PLATES NOT SHOWN FOR 
CLARITY

 MAST ARM (TYP)�

BACKING BAR

SIDE GUSSET PLATES AND SADDLE
PLATES NOT SHOWN FOR CLARITY

BETWEEN CLAMP HALF

B
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(SPECIAL DETAIL) 07/27/23

PLAN DATE

                                                  

                 HAND HOLE DETAILS                

STANDARD PLAN FOR

(AISI 304 OR 316)

SCREW & S.S. CHAIN

1/4"-20 S.S. MACH.

11 GA. COVER WITH

PROJECTION OF 1/4"

1/2" S.S. BOLT WITH MAX.

AND TAPPED HOLE WITH

1/2" Ø -13 N.C. DRILLED

(MAX)

1/2"

3/16(DRILL & TAP)

SQUARE STOCK

1" x 1" x 1/2"

1
/2

"

(HORIZONTAL ORIENTATION)

HAND HOLE COVER.

UP BAR TO SECURE

1/4" x 1" S.S. BACK 

#4 WIRE

TO ACCOMODATE MIN. (1)

MOUNT MECHANICAL LUG

3/8" Ø S.S. HEX BOLT TO

GROUNDING PROVISION

(AISI 304 OR 316)

SCREW & S.S. CHAIN

1/4"-20 S.S. MACH.

11 GA. COVER WITH

J-HOOK

1/2" Ø ROUND

(HORIZONTAL ORIENTATION)

HAND HOLE COVER

UP BAR TO SECURE

1/4" x 1" S.S. BACK 

 POLE�

 POLE�

" PLATE2
13/4" x 3

(MAX)

1/2"

2 LOCATIONS
HAND HOLE

 POLE &�

" PLATE2
13/4" x 3

BACK UP BAR

LIGHTNING PROTECTION
BRONZE CLAMP FOR
VIA THREADED TINNED
CONDUCTOR ATTACHED
WITH COPPER DOWN 
(2) 1/2" Ø S.S. BOLT

6"

1
0
"

*S (WELD SIZE) = 0.9 x POLE WALL THICKNESS

*S (WELD SIZE) = 0.9 x POLE WALL THICKNESS

DETAIL - 6" X 10" BAR BOTTOM HAND HOLE
12

DETAIL - 6" X 10" BAR BOTTOM HAND HOLE
13

" BAR TOP HAND HOLEDETAIL - 5 1/2" X 8
14

VIEW ROTATED 90 DEGREES

DETAIL - 5 1/2" X 8" BAR TOP HAND HOLE
15

VIEW ROTATED 90 DEGREES

DETAIL - ORIENTATION OF HAND HOLE
11

ID TAGS
POLE & BASE

 HAND HOLE,�

(TYP)
ANCHOR BOLT

60
°

(TY
P)

(TYP)
STUD

(TYP)
NUT

(TYP)
FLAT WASHER

(TYP)
LOCK WASHER

DETAIL - MAST ARM BRACKET WASHERS
10

2 LOCATIONS
HAND HOLE

 POLE &�

" PLATE2
13/4" x 3

BACK UP BAR

LIGHTNING PROTECTION
BRONZE CLAMP FOR
VIA THREADED TINNED
CONDUCTOR ATTACH
WITH COPPER DOWN 
(2) 1/2" Ø S.S. BOLT

5 1/2"

8
"

*

*
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POLE TYPE
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(SPECIAL DETAIL) 07/27/23

PLAN DATE

               MAST ARM CAP DETAILS               

        BASE PLATE, MAST ARM POLE CAP, AND        

STANDARD PLAN FOR

    

 SECT

DD

1
'-

6
"

3
"

1
"

E E

"2
1

2
'-6

"4
1

1'-3

1'-0"

HOLE Ø = POLE I.D. - 1"

 POLE�

POLE

ON A 24" Ø BOLT CIRCLE

" Ø ANCHOR BOLTS4
3(6) 1

" Ø HOLES FOR16
1(6) 2

HAND HOLE
 POLE &�

HAND HOLE
6" x 10"

BACKING BAR

VIEW ROTATED 90 DEGREES

(SHEET 2)
BASE ID TAG

3/8

3/16

STEEL CAP

H.S. BOLT
 1/2" Ø�

MAST ARM
 POLE &�

3/4" SQUARE STOCK

SCH. 80 PIPE

3/4" SQUARE STOCK

MAST ARM (TYP)
 POLE &�

C-HOOK

3/16

3/16

3/16

3/16

3/4" SQUARE STOCK.
NUT OR TAP HOLE IN
TACK WELD 1/2" HEX

1/2" Ø H.S. BOLT,
9/16" Ø HOLE FOR

SECTION - POLE AND MAST ARM CAP
E

BASE PLATE - SECTION
D

BASE PLATE WELD - DETAIL
16

DETAIL - POLE AND MAST ARM CAP
17

*SEAL JOINT WITH CAULK AFTER GALVANIZING

* CAULK
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NOMINAL RISE 

2'-0" (10'-0" ARM)

1'-10" (8'-0" ARM)

1'-6" (6'-0" ARM)

GRADE 

DETAIL D

INBOARD ARM
OUTBOARD ARM
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(SPECIAL DETAIL)

MICHIGAN DEPARTMENT OF TRANSPORTATION

BASE >

3
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0
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I

N
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E
 

(SEE CONTRACT)
(SHEET 6)

POLE CAP

(SHEET 5)

HAND HOLE

(SHEET 6)

POLE CAP

(SHEET 6)

CAP

MAST ARM 

(SHEET 2)

BASE ID TAG

(SHEET 2)

POLE ID TAG

(SHEET 5)

HAND HOLE

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

MAST ARM LENGTH (SHEET 2)

TRAFFIC SIGNAL MAST ARM POLE AND

MAST ARM DETAILS - CATEGORY II

(SEE CONTRACT)

LUMINAIRE ARM 

(SHEET 2)

ARM ID TAG

3° RISE
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1
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PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION

FHWA APPROVAL DATE

NOT TO SCALE

ofFile: Rev. 2   6

0.2500"-10.50" x 6.30" x 30'-0"

0.4290"-12.00" x 10.60" x 10'-0"

0.5000"-12.00" x 10.60" x 10'-0"

0.5000"-12.00" x 9.90" x 15'-0"

SINGLE

MTG HT

TWIN

MTG HT

19'-0"

21'-0"

&

18'-6"

ARM

LUMINAIRE 

NO

YES

 

  

4"

ROUND TAPERED STEEL MAST ARM POLE

MFG

DESIGN

MO/YR OF MFG

4"

2
"

MDOT NO.

POLE TYPE

MFG

DESIGN

MO/YR OF MFG

4"

2
"

ARM LENGTH POLE LENGTH

0.7500"-12.0" x 9.20" x 20'-0"

NO

YES

NO

YES

ROUND TAPERED STEEL MAST ARM

30, 35

20, 25

40, 45

50

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

 

 

 

 

 

20'-0"

25'-0"

30'-0"

35'-0"

40'-0"

45'-0"

50'-0"

LENGTH

MAST ARM 
* MAST ARM DIMENSIONS

0.2500"-8.50" x 5.70" x 20'-0"

0.2500"-9.50" x 6.00" x 25'-0"

0.1793"-  **  x 6.80" x  **

0.1793"-  **  x 5.36" x  **

0.1793"-  **  x 6.10" x  **

0.1793"-  **  x 7.50"  x  **

* POLE DIMENSIONS
LENGTH (FT)

MAST ARM

0.313"-14.00" x 10.92" x 22'-0"

0.358"-14.00" x 10.92" x 22'-0"

0.478"-14.00" x 10.92" x 22'-0"

0.313"-14.00" x 9.94" x 29'-0"

0.358"-14.00" x 9.94" x 29'-0"

0.478"-14.00" x 9.94" x 29'-0"

(LETTERS STAMPED IN 3/8" CHARACTERS)

WELD TAG TO EDGE OF BASE >     

INSIDE DIAMETER. H.S. DENOTES HIGH STRENGTH. 

S.S. DENOTES STAINLESS STEEL. GA. DENOTES GAUGE. O.D. DENOTES OUTSIDE DIAMETER. I.D. DENOTES 7.

40 PIPE ATTACHED TO ALL POLE SIZES AND INBOARD AND OUTBOARD ARM.

1/2 INCH DIAMETER (!) ROUND STOCK C-HOOK ATTACHED TO ALL POLE SIZES. 3/4 INCH SCHEDULE (SCH.)6.

INCH X 2 INCH PLATE.

BACKING BAR FOR PIPE TO BASE PLATE (>) AND MAST ARM TO MAST ARM PLATE MUST BE MINIMUM 5/16 5.

LUMINAIRE ARM IS 11 GAUGE ROUND STEEL WITH 0.140 INCH PER FOOT TAPER.4.

SEAM WELDS MUST BE 90° < FROM HAND HOLE AT BASE.3.

LONGITUDINAL SEAM WELDS MUST BE CJP FOR A MINIMUM OF 6 INCHES FROM TUBE TO PLATE CJP WELDS.

SPLICE WITH A COMPLETE JOINT PENETRATION (CJP) WELD A MINIMUM OF 36 INCHES LONG. IN ADDITION, 

WELD THE LONGITUDINAL ARM SEAM ON THE INBOARD AND OUTBOARD SECTIONS OF THE TELESCOPIC FIELD 2.

WITH GALLOPING, NATURAL WIND GUSTS, AND TRUCK INDUCED FATIGUE LOADS. 

SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC SIGNALS FOR 90 MPH WIND LOAD AND CATEGORY II

THE DESIGN OF THIS STRUCTURE IS BASED ON THE 2001 AASHTO STANDARD SPECIFICATONS FOR STRUCTURAL 1.

NOTES:

   LENGTH AND TELESCOPIC SPLICE LENGTH.

** TO BE DETERMINED BY CONTRACTOR BASED ON REQUIRED MAST ARM

*  DIAMETERS GIVEN ARE O.D.

MAST ARM TUBE TAPER IS 0.140 IN/FT

 INDICATED IN TABLE ABOVE

NOTE: ONLY USE THE MAST ARM LENGTHS WITH POLE SIZES AS 

POLE TUBE TAPER IS 0.140 IN/FT

* DIAMETERS GIVEN ARE O.D.

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG031B.dgn 11/05/18
SIG-031-B

(LETTERS STAMPED IN 3/8" CHARACTERS)

S.S. TYPE U DRIVE SCREWS.

SHOWN 4" FROM BASE OF TUBE BELOW HANDHOLE WITH (4) #8 X …" 

TO BE ATTACHED TO POLE OR MAST ARM AT LOCATIONS

ARM/POLE S.S. ID TAG DETAIL BASE S.S. ID TAG DETAIL
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1
"

4
"

6
"

3/16

A A

(35'-0" ARMS AND GREATER)

1
/
4
"

1
"

7
/
8
"

2
•

"

(
T

Y
P
)

(
T

Y
P
)

1
'
-
7
"

DETAIL A
SECTION A-A

2'-6"
INBOARD ARM

DETAIL B

LUMINAIRE ARM

CLAMP

1/4" THICK 

(FOR LIFTING) 

PIPE X 2•" LONG

3/4" SCH. 40 

HOLE AT BASE & C-HOOK 180° FROM SCH. 40 PIPE 

ORIENTATION OF SCH. 40 PIPE 180° FROM HAND 

CLAMP FOR WIRING

1‚" ! HOLE IN FRONT 

SUPPORT & LIFTING)

C-HOOK (FOR WIRE 

1/2" ! ROUND STOCK

1/4"

(FOR LIFTING) 

PIPE X 2•" LONG

3/4" SCH. 40 

INBOARD/OUTBOARD ARM LIFTING DEVICE

FIELD SPLICE

TELESCOPIC 

AND OUTBOARD ARM

\ INBOARD ARM 

(MIN)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SHEET 6)

POLE CAP

& HEX NUT (TYP)

WASHER, LOCK WASHER, 

1/2" ! H.S. BOLT, FLAT 

(ORIENTATION MUST BE HORIZONTAL)

TUBE, FIELD DRILL INBOARD TUBE.

3/4" ! HOLE FACTORY DRILLED IN OUTBOARD 

5/8" ! BOLT WITH "ANCO" LOCK NUTS, 

3   6

H.S. BOLT

\ POLE & 

\ POLE

\ LUMINAIRE ARM

1" I.D. GROMMET.

HOLE IN POLE. FURNISH 

FIELD DRILL 1…" !   

\ MAST ARM

OUTBOARD ARM

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG031B.dgn 11/05/18
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2
…

"
2

…
"

6
"

6
"

6
"

1
…

"
1

…
"

1ƒ"

(TYP)

5/16 2…LOCATIONS

8 

5/16
4 LOCATIONS

GUSSET >'S

(4) 3/8" SIDE 

WIRING

CLAMP HALF SHELL FOR

4"   HOLE IN FRONT 

LOCATIONS

4

LOCATIONS

4 

O

2
…

"
2

…
"

WELD DETAIL

SEE MAST ARM 

B B

DETAIL C MAST ARM WELD DETAIL

SECTION B-B

1
'
-
 
4
"

SECTION C-C

PIN (TYP)

1/8" X 1•" COTTER 

PIPE & BOLT FOR

3/16" ! HOLE THRU

(MAST ARM >)

1" ! HOLE

HALF SHELL >)

(STEEL CLAMP 

1" ! HOLE

(MAST ARM >)

4•" ! HOLE 

LOCK WASHERS

FLAT WASHERS, AND (2)

WITH (2) HEX NUTS, (2)

(4) 1•" ! STUDS EACH

2
'
-
 
3
/

4
"

8
"

8
"

HALF SHELLS

STEEL CLAMP

3/8" X 2'-3/4" 

1
'
-
 
8
ƒ

"

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

2
"

2
"

NOT SHOWN FOR CLARITY 

SIDE GUSSET >'S AND SADDLE >'S   

NOT SHOWN FOR CLARITY 

SIDE GUSSET >'S AND SADDLE >'S   

LONG HEX. HEAD BOLTS

FOR 5/8" ! X 3•" 

11/16" ! HOLES

FIELD DRILL (4) 

(TOP AND BOTTOM)

(4) 3/8" GUSSET SADDLE >'S   

5/16

3/16

C

C

HALF SHELL

STEEL CLAMP 

3° RISE

ARM

\ MAST 

4   6

\ POLE

(TYP)

1ƒ" > 

\ MAST ARM

MAST ARM >   BACKING BAR

WIRING

HOLE IN POLE FOR 

FIELD DRILL 4" !    

WELDED TO BACK > 

PIPE X 3/4" LONG

(4) 3/4" SCH. 80

1/4

1/4

HALF SHELL

STEEL CLAMP 

\ MAST ARM (TYP)

MAST ARM > 

SHEET

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG031B.dgn 11/05/18
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3/8"

(MAX)

3/8"

(MAX)

DESIGN WITH 29'-0" POLE ONLY 

ID TAGS

POLE & BASE

\ HAND HOLE,

(TYP)

ANCHOR BOLT

60
°

(T
YP)

LOCATIONS

2 

& HAND HOLE

\ POLE

ORIENTATION OF HAND HOLE

SCREW & S.S. CHAIN

1/4"-20 S.S. MACH. 

11 GA. COVER WITH

1
/

2
"

3/16

MAST ARM CLAMP WASHER PLACEMENT

PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION

FHWA APPROVAL DATE

NOT TO SCALE

ofFile: Rev. 5   6

1
0
"

6"

(TYP)

FLAT WASHER

(TYP)

STUD 

(TYP)

 NUT

(TYP)

LOCK WASHER

(DRILL & TAP)

SQUARE STOCK 

1" X 1" X 1/2" 

SCREW & S.S. CHAIN

1/4"- 20 S.S. MACH.

11 GA. COVER WITH

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

ORIENTATION)

(HORIZONTAL 

HAND HOLE COVER.

UP BAR TO SECURE 

1/4" X 1" S.S. BACK 

(HORIZONTAL ORIENTATION)

HAND HOLE COVER.

UP BAR TO SECURE 

1/4" X 1" S.S. BACK 

J-HOOK

1/2" ! ROUND 

(VIEW ROTATED 90 DEGREES)

3/16

3/16

0.478*

0.358*

0.313*
3/8

3/16

3/16

0.478*

0.358*

0.313*
3/8

1" x 4" > (0.478)*

3/4" X 3•" > (0.313-.358)*

\ POLE

BACK UP BAR

\ POLE

3/4" OR 1" >

* THICKNESS OF POLE 

LIGHTNING PROTECTION

BRONZEC LAMP FOR

VIA THREADED TINNED 

DOWN CONDUCTOR ATTACHED

STEEL BOLT WITH COPPER

(2) 1/2" ! STAINLESS 

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG031B.dgn 11/05/18
SIG-031-B

#4 WIRE.

TO ACCOMODATE MIN. 1

MOUNT MECHANICAL LUG

3/8" ! S.S. HEX BOLT TO 

GROUNDING PROVISION 

6" X 10" BAR BOTTOM HAND HOLE 6" X 10" BAR BOTTOM HAND HOLE

4" X 6•" BAR TOP HAND HOLE

PROJECTION OF 1/4".

BOLT WITH MAXIMUM

1/2" STAINLESS STEEL

AND TAPPED HOLE WITH

1/2" ! -13 N.C. DRILLED
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NOT TO SCALE
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SECTION D-D

1'- 3‚"

1'- 0"

2
'
-
 
6
•
"

(VIEW ROTATED 90 DEGREES)

* SEAL JOINT WITH CAULK AFTER GALVANIZING

MDOT NO.

POLE TYPE2
"

1
'
-

6
" 3/16

D D

3/8

* CAULK

DETAIL D

BACKING BAR

E E
3/4" SQUARE STOCK

HAND HOLE

6" X 10" 

SECTION E-E

3/4" SQUARE STOCK

STEEL CAP

POLE AND MAST ARM CAP DETAIL

3/16

3/16

3/16

3/16

1
"

SCH. 40 PIPE

POLE

MAST ARM (TYP)

\ POLE &

C-HOOK

MAST ARM

\ POLE &

ON A 24" ! BOLT CIRCLE

EQUALLY SPACED AT 60°

(6) 1ƒ" ! ANCHOR BOLTS 

(6) 2ˆ" ! HOLES FOR

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SHEET 2)

BASE ID TAG

H.S. BOLT

\ 1/2" !  

3/4" SQUARE STOCK

NUT OR TAP HOLE IN 

TACK WELD 1/2" HEX 

1/2" ! H.S. BOLT.

9/16" ! HOLE FOR 

- 1" ! HOLE   

I.D. OF POLE 

\ POLE & HAND HOLE

\ POLE

SHEET

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG031B.dgn 11/05/18
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          MAST ARM DETAILS - CATEGORY II          

         TRAFFIC SIGNAL MAST ARM POLE AND         

STANDARD PLAN FOR
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DIRECTOR, BUREAU OF DEVELOPMENT           
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E

MAST ARM LENGTH (SHEET 2)

(SEE CONTRACT)

NOMINAL SPREAD

6'-0", 8'-0", 10'-0"

O
.D

.

2
.3

8
"

R
IS

E

N
O

M
IN

A
L ** NOMINAL RISE

1'-6"    (6'-0" ARM)

1'-10"  (8'-0" ARM)

2'-0"    (10'-0" ARM)

6
"

CAP (SHEET 6)

MAST ARM
OUTBOARD ARM

INBOARD ARM

(SHEET 2)

ARM ID TAG

5

3
8

4

16  

6

4

3

(SHEET 6)

POLE CAP

(SEE CONTRACT)

LUMINAIRE ARM

(SHEET 5)

HAND HOLE

(SHEET 6)

POLE CAP

(SHEET 2)

BASE ID TAG

(SHEET 2)

POLE ID TAG

BASE PLATE

(SHEET 5)

HAND HOLE

ELEVATION - MAST ARM POLE

BOTTOM OF MAST ARM

MUST BE LOCATED ON

SEAM WELDS IN MAST ARM



 
MFG

DESIGN

MO/YR OF MFG

MDOT NO.

POLE TYPE

MFG

DESIGN

MO/YR OF MFG

ARM LENGTH POLE LENGTH

    

 SECT

Michigan Department of Transportation

BRADLEY C. WIEFERICH, PE

DEPARTMENT DIRECTOR

 SIG-032-A
SHEET

 6  OF 2FHWA  APPROVAL

(SPECIAL DETAIL) 07/27/23

PLAN DATE

                   REQUIREMENTS                   

            MAST ARM POLE AND MAST ARM            

STANDARD PLAN FOR

2
"

2
"

1
"

BASE S.S. ID TAG - DETAIL
3

DETAIL - ARM/POLE S.S. ID TAG
2

    ATTACH TO POLE OR MAST ARM AT LOCATIONS SHOWN

    4" FROM BASE OF TUBE BELOW HANDHOLE WITH (4) #8 x 3/8"

    S.S. TYPE U DRIVE SCREWS.

    (LETTERS STAMPED IN 3/8" CHARACTERS)

    WELD TAG TO EDGE OF BASE PLATE

    (LETTERS STAMPED IN 3/8" CHARACTERS)

4" 4"

4"

NOTES:

1. THE DESIGN OF THIS STRUCTURE IS BASED ON CATEGORY II GALLOPING, NATURAL WIND GUSTS, AND 

TRUCK INDUCED FATIGUE LOADS. 

2. WELD THE LONGITUDINAL ARM SEAM ON THE INBOARD AND OUTBOARD SECTIONS OF THE TELESCOPIC FIELD 

SPLICE WITH A COMPLETE JOINT PENETRATION (CJP) WELD WITH A LENGTH EQUAL TO THE TELESCOPIC FIELD

SPLICE LENGTH PLUS 6 INCHES. THE LAP OF THE ARM SECTIONS CANNOT EXTEND BEYOND THE LONGITUDINAL 

ARM SEAM CJP WELD WHEN THE FIELD SPLICE IS ERECTED AND IN ITS FINAL POSITION. IN ADDITION,  

LONGITUDINAL SEAM WELDS MUST HAVE 60% MINIMUM PENETRATION OR FUSION AND MUST BE CJP FOR A

MINIMUM OF 6 INCHES FROM TUBE TO PLATE CJP WELDS.

3. SEAM WELDS IN MAST ARM POLE MUST BE 90° ± FROM HAND HOLE AT BASE. SEAM WELDS IN MAST ARM MUST 

BE LOCATED ON BOTTOM OF MAST ARMS. 

4. LUMINAIRE ARM IS 11 GAUGE ROUND STEEL WITH 0.140 INCH PER FOOT TAPER.

5. BACKING BAR FOR PIPE TO BASE PLATE (�) AND MAST ARM TO MAST ARM PLATE MUST BE MINIMUM 5/16 
INCH X 2 INCH PLATE.

6. 1/2 INCH DIAMETER (� ) ROUND STOCK C-HOOK ATTACHED TO ALL POLE SIZES. 1 INCH SCHEDULE (SCH.)
80 PIPE ATTACHED TO ALL POLE SIZES AND INBOARD AND OUTBOARD ARM.

7. S.S. DENOTES STAINLESS STEEL. GA. DENOTES GAUGE. O.D. DENOTES OUTSIDE DIAMETER. I.D. DENOTES 
INSIDE DIAMETER. H.S. DENOTES HIGH STRENGTH. 

8. ROUND OR 16-SIDED SECTIONS ARE ALLOWED. 

9. MULTI-PLY SECTIONS ARE NOT ALLOWED. 

MAST ARM TUBE TAPER IS 0.140 IN/FT
* DIAMETERS ARE GIVEN BY O.D.

POLE TUBE TAPER IS 0.140 IN/FT
* DIAMETERS ARE GIVEN BY O.D.

O.D.

(MEASURED POINT 
TO POINT)

WHICHEVER IS GREATER. 
TIMES THE WALL THICKNESS OR 1", 
EQUAL TO OR GREATER THAN 5 
INSIDE BEND RADIUS MUST BE 

0.6 x WALL 
THICKNESS

SEAM WELD

16-SIDED SECTION - DETAIL

YES0.500"-15.50" x 11.44" x 29'-0"
45 & 50

NO0.500"-15.50" x 12.28" x 23'-0"

YES0.429"-15.00" x 10.94" x 29'-0"
35 & 40

NO0.429"-15.00" x 11.78" x 23'-0"

YES0.313"-15.00" x 10.94" x 29'-0"
20, 25, 30

NO0.313"-15.00" x 11.78" x 23'-0"

MAST ARM LENGTH (FT)LUMINAIRE ARMPOLE DIMENSIONS *

TAPERED STEEL MAST ARM POLE

0.2391"-13.41" x 8.98" x 31'-8"
0.5000"-15.50" x 12.70" x 20'-0"

50'-0"

0.2391"-13.61" x 9.18" x 31'-8"
0.4290"-15.00" x 12.90" x 15'-0"

45'-0"

0.2391"-12.80" x 8.38" x 31'-7"
0.5000"-13.50" x 12.10" x 10'-0"

40'-0"

0.1793"-12.68" x 8.96" x 26'-7"
0.4290"-13.50" x 12.10" x 10'-0"

35'-0"

0.2500"-10.50" x 6.30" x 30'-0"30'-0"

0.2500"-9.50" x 6.00" x 25'-0"25'-0"

21'-0"
&

18'-6"
19'-0"

0.2500"-8.50" x 5.70" x 20'-0"20'-0"

TWIN
MTG HT

SINGLE
MTG HT

MAST ARM DIMENSIONS *
LENGTH

MAST ARM

TAPERED STEEL MAST ARM
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        SPLICE, AND LIFTING DEVICE DETAILS        

         LUMINAIRE ARM BRACKET, TELESCOPIC        

STANDARD PLAN FOR

LUMINAIRE ARM BRACKET - DETAIL
4

LUMINAIRE ARM BRACKET - SECTION
A

TELESCOPIC SPLICE - DETAIL
5

A A

1
'-

4
"
 (

2
0

' 
- 

4
0

' 
A

R
M

S
)

7
/8

"
 (

T
Y

P
)

"
(T

Y
P

)
2

1
2

POLE �

LUMINAIRE ARM� 

CLAMP FOR WIRING
" Ø HOLE IN FRONT4

11

FURNISH 1" I.D. GROMMET.
HOLE IN POLE,

" Ø8
3FIELD DRILL 1

4
"

1
"

1
"

6
"

(SHEET 6)
POLE CAP

1
/4

"(FOR LIFTING)
" LONG2

1 x 2

1" SCH. 80 PIPE

LUMINAIRE ARM

HEX NUT (TYP)
LOCK WASHER, &

FLAT WASHER,
1/2" Ø H.S. BOLT, CLAMP

1/4" THICK

H.S. BOLT
 POLE &�

SUPPORT & LIFTING)
C-HOOK (FOR WIRE
1/2" Ø ROUND STOCK

1.5x INSIDE DIAMETER OF

 MAST ARM�

OUTBOARD ARM

INBOARD ARM

FIELD SPLICE
TELESCOPIC

(ORIENTATION MUST BE HORIZONTAL)
TUBE, FIELD DRILL INBOARD TUBE.
3/4" Ø HOLE FACTORY DRILLED IN OUTBOARD
5/8" Ø BOLT WITH "ANCO" LOCK NUTS,

NOTES:
1. FOR 35'-0" ARMS AND GREATER.
2. THE INBOARD AND OUTBOARD ARMS MUST FIT TIGHTLY.

(FOR LIFTING)
" LONG2

1PIPE x 2

1" SCH. 80

OUTBOARD ARM
 INBOARD ARM &�

INBOARD/OUTBOARD ARM

3/16

OUTBOARD ARM
EXPOSED END OF THE 

THE EXPOSED END OF
THE OUTBOARD ARM

1/4"

LIFTING DEVICE - DETAIL
6

1
'-
41

2
" 

(4
5
' 
&

 5
0
' 
A

R
M

S
)
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PLAN DATE

                                                  

             MAST ARM BRACKET DETAILS             

STANDARD PLAN FOR

    

 SECT

HALF SHELLS

3/8" STEEL CLAMP

COTTER PIN (TYP) FOR 35'-50' ARMS.

3/16" Ø HOLE THRU PIPE & BOLT FOR 1/8" x 4"

" COTTER PIN (TYP) FOR 20'-30' ARMS.2FOR 1/8" x 

3/16" Ø HOLE THRU PIPE & BOLT 

BACK PLATE FOR 35'-50' ARMS.

(4) 2" SCH. 80 PIPE x 3/4" LONG WELDED TO

WELDED TO BACK PLATE FOR 20'-30' ARMS.

(4) 1" SCH. 80 PIPE x 3/4" LONG

4 LOCATIONS
1/4

(2) FLAT WASHERS

(2) LOCK WASHERS &

(2) HEX NUTS,

" Ø STUDS EACH WITH2
1

(4) 1

(TOP AND BOTTOM)

(4) 3/8" GUSSET SADDLE PLATES

 
"

2
1

4
"

2
1

4
"

2
1

4

"
 F

O
R

 3
5

'-
5

0
' 
A

R
M

S
8

5
4

"
 F

O
R

 2
0

'-
3

0
' 
A

R
M

S
8

5
1

 POLE�

PLATES
(4)  3/8" SIDE GUSSET

 MAST ARM�

 BRACKET�

3
°

8 LOCATIONS
5/16

" PLATE (TYP)4
32

"4
31'-9

"2
18"2

18 "8
32"8

32

" 
F

O
R

 2
0
'-
3
0
' A

R
M

S
4

3
1

'-
4

WELD DETAIL
SEE MAST ARM

5/16
4 LOCATIONS

FOR WIRING
CLAMP HALF SHELL
4" Ø HOLE IN FRONT

MAST ARM PLATE
" Ø HOLE THRU2

14

MAST ARM PLATE
1" Ø HOLE THRU 

HALF SHELL PLATE
STEEL CLAMP
1" Ø HOLE THRU 

MAST ARM PLATE
1" Ø HOLE THRU 

HALF SHELL*
STEEL CLAMP

MAST ARM PLATE

" HEX HEAD BOLTS2
1" x 52

1FOR 1

" Ø HOLES IN POLE16
9FIELD DRILL (4) 1

" HEX HEAD BOLTS2
1FOR 3/4" Ø X 5

3/16" Ø HOLES IN POLE1FIELD DRILL (4) 

BACK PLATE FOR 35'-50' ARMS.
(4) 2" SCH. 80 PIPE x 3/4" LONG WELDED TO

BACK PLATE FOR 20'-30' ARMS.
(4) 1" SCH. 80 PIPE x 3/4" LONG WELDED TO

FOR 35'-50' ARMS.
FOR 1/8" x 4" COTTER PIN (TYP)

3/16" Ø HOLE THRU PIPE & BOLT
FOR 20'-30' ARMS.

" COTTER PIN (TYP)2FOR 1/8" x 
3/16" Ø HOLE THRU PIPE & BOLT 

IN POLE FOR WIRING
FIELD DRILL 4" Ø HOLE

4 LOCATIONS
1/4

C

C

MAST ARM PLATE - SECTION
C

BACK PLATE - SECTION
B

MAST ARM BRACKET ELEVATION - DETAIL
8

B

B

BETWEEN CLAMP HALF

1/4" MIN. GAP                  

STUDS
TIGHTENING 
SHELLS AFTER 

35'-50' ARMS. 
" HEX HEAD BOLTS FOR 2

1" Ø X 52
1PIPES FOR 1

" Ø HOLES THROUGH 16
9ARMS. FIELD DRILL (4) 1

" HEX HEAD BOLTS FOR 20'-30' 2
1/4" Ø X 53FOR 

3/16" Ø HOLES THROUGH PIPES 1FIELD DRILL (4) 

" Ø MAST ARM SHEAR BOLT (TYP FOR 35'-50' ARMS)2
11

3/4" Ø MAST ARM SHEAR BOLT (TYP FOR 20'-30' ARMS)

"4
31'-9

"2
18"2

18 "8
32"8

32

" 
F

O
R

 2
0
'-
3
0
' A

R
M

S
4

3
1
'-
4

 

" 
F

O
R

 2
0
'-
3
0
' A

R
M

S
4

3
1
'-
8

"
8

3
2

"
8

3
2

MAST ARM PLATE

BACK PLATE

SIDE GUSSET PLATES AND
SADDLE PLATES NOT 
SHOWN FOR CLARITY

 MAST ARM (TYP)�

" 
F

O
R

 2
0
'-
3
0
' A

R
M

S
4

3
1

'-
8

2
'-
23

4
" 

F
O

R
 3

5
'-
5
0
' A

R
M

S

1
'-
1

03
4
" 

F
O

R
 3

5
'-
5
0
' A

R
M

S

2
'-
23

4
" 

F
O

R
 3

5
'-
5
0
' A

R
M

S

1
'-
1

03
4
" 

F
O

R
 3

5
'-
5
0
' A

R
M

S

MAST ARM WELD - DETAIL
9

SIDE GUSSET PLATES AND SADDLE
PLATES NOT SHOWN FOR CLARITY HEIGHT

OUTSIDE RADIUS AT THE INTENDED MOUNTING 
SHALL BE WITHIN 1/4" OF THE DESIGNED POLE 
*INSIDE RADIUS OF STEEL CLAMP HALF SHELL 

SIDE GUSSET PLATES AND SADDLE 
PLATES NOT SHOWN FOR CLARITY

5/16

3/16

HALF SHELL
STEEL CLAMP

PLATE
MAST ARM 

 MAST ARM�

C

C

BAR AFTER GALVANIZING
ARM AND TOP OF BACKING

CAULK JOINT BETWEEN

BACKING BAR

GUSSET SADDLE PLATES MUST MATCH 16-SIDED POLE SHAPE
SAME CONNECTION DETAILS FOR 16-SIDED SECTION 
ROUND SECTION SHOWN, 

MAST ARM BRACKET PLAN - DETAIL
7

9
" 

F
O

R
 3

5
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5
0
' A
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S
6
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                 HAND HOLE DETAILS                

STANDARD PLAN FOR

(AISI 304 OR 316)

SCREW & S.S. CHAIN

1/4"-20 S.S. MACH.

11 GA. COVER WITH

PROJECTION OF 1/4"

1/2" S.S. BOLT WITH MAX.

AND TAPPED HOLE WITH

1/2" Ø -13 N.C. DRILLED

(MAX)

3/8"

3/16(DRILL & TAP)

SQUARE STOCK

1" x 1" x 1/2"

1
/2

"

(HORIZONTAL ORIENTATION)

HAND HOLE COVER

UP BAR TO SECURE

1/4" x 1" S.S. BACK 

#4 WIRE

TO ACCOMODATE MIN. (1)

MOUNT MECHANICAL LUG

3/8" Ø S.S. HEX BOLT TO

GROUNDING PROVISION

(AISI 304 OR 316)

SCREW & S.S. CHAIN

1/4"-20 S.S. MACH.

11 GA. COVER WITH

J-HOOK

1/2" Ø ROUND

(HORIZONTAL ORIENTATION)

HAND HOLE COVER

UP BAR TO SECURE

1/4" x 1" S.S. BACK 

 POLE�

 POLE�

�3/4" OR 1" 
(MAX)

3/8"

*

*S (WELD SIZE) = 0.9 x POLE WALL THICKNESS

*S (WELD SIZE) = 0.9 x POLE WALL THICKNESS

DETAIL - 6" X 10" BAR BOTTOM HAND HOLE
12

" X 8" BAR TOP HAND HOLE2
1DETAIL - 5

14

DETAIL - MAST ARM BRACKET WASHERS
10

DETAIL - ORIENTATION OF HAND HOLE
11

ID TAGS
POLE & BASE

 HAND HOLE,�

(TYP)
ANCHOR BOLT

60
°

(TY
P)

2 LOCATIONS
HAND HOLE

 POLE &�

" PLATE2
13/4" x 3

BACK UP BAR

LIGHTNING PROTECTION
BRONZE CLAMP FOR
VIA THREADED TINNED
CONDUCTOR ATTACHED
WITH COPPER DOWN 
(2) 1/2" Ø S.S. BOLT

6"

1
0
"

DETAIL - 6" X 10" BAR BOTTOM HAND HOLE
13

VIEW ROTATED 90 DEGREES

DETAIL - 5 1/2" X 8" BAR TOP HAND HOLE
15

VIEW ROTATED 90 DEGREES

2 LOCATIONS
HAND HOLE

 POLE &�

" PLATE2
13/4" x 3

BACK UP BAR

LIGHTNING PROTECTION
BRONZE CLAMP FOR
VIA THREADED TINNED
CONDUCTOR ATTACHED
WITH COPPER DOWN 
(2) 1/2" Ø S.S. BOLT

5 1/2"

8
"

*

(TYP)
STUD

(TYP)
NUT

(TYP)
FLAT WASHER

(TYP)
LOCK WASHER
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POLE TYPE
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               MAST ARM CAP DETAILS               

        BASE PLATE, MAST ARM POLE CAP, AND        

STANDARD PLAN FOR

    

 SECT

DD

1
'-

6
"

"
4

3
2

1
"

E E

"2
1

2
'-6

"4
1

1'-3

1'-0"

HOLE Ø = POLE I.D. - 1"

 POLE�

POLE

ON A 24" Ø BOLT CIRCLE

" Ø ANCHOR BOLTS4
3(6) 1

" Ø HOLES FOR16
1(6) 2

HAND HOLE
 POLE &�

HAND HOLE
6" x 10"

* CAULK

BACKING BAR

*SEAL JOINT WITH CAULK AFTER GALVANIZING

(SHEET 2)
BASE ID TAG

3/8

3/16

STEEL CAP

H.S. BOLT
 1/2" Ø�

MAST ARM
 POLE &�

3/4" SQUARE STOCK

SCH. 80 PIPE

3/4" SQUARE STOCK

MAST ARM (TYP)
 POLE &�

C-HOOK

3/16

3/16

3/16

3/16

3/4" SQUARE STOCK.
NUT OR TAP HOLE IN
TACK WELD 1/2" HEX

1/2" Ø H.S. BOLT,
9/16" Ø HOLE FOR

SECTION - POLE AND MAST ARM CAP
E

BASE PLATE - SECTION
D

DETAIL - BASE PLATE WELD
16

DETAIL - POLE AND MAST ARM CAP
17

VIEW ROTATED 90 DEGREES



Michigan Department of Transportation

DRAWN BY:

CHECKED BY: PLAN DATE

SHEET

FHWA APPROVAL DATE

ENGINEER OF DEVELOPMENT

ENGINEER OF DELIVERY

PREPARED BY

TRAFFIC AND SAFETY

Rev.NOT TO SCALE

of

File:

NOMINAL SPREAD

6'-0", 8'-0", 10'-0"

O.D.

2.38" 

2
1
'
-

0
"

1
'
-

6
"

1
7
'
-

0
"
 
(

M
I

N
)

1   6

DETAIL A

DETAIL C

DETAIL B

V
E

R
T
I

C
A

L
 

C
L

E
A

R
A

N
C

E
 
(

T
Y

P
I

C
A

L
 

A
L

L
 

S
I

G
N

A
L

S
)

6
"

NOMINAL RISE 
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(SEE CONTRACT)
(SHEET 6)

POLE CAP

(SHEET 5)

HAND HOLE

(SHEET 6)

POLE CAP

(SHEET 2)

ARM ID TAG

(SHEET 6)

CAP

MAST ARM 

(SHEET 2)

POLE ID TAG

(SHEET 5)

HAND HOLE

(SHEET 2)

BASE ID TAG

1
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-
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"
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BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

MAST ARM LENGTH (SHEET 2)

(SEE CONTRACT)

LUMINAIRE ARM 

TRAFFIC SIGNAL MAST ARM POLE AND

MAST ARM DETAILS - CATEGORY III

3° RISE

BASE > 

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG032B.dgn 11/05/18
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NOT TO SCALE
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0.3125"-14.00" x 11.06" x 21'-0"

 

  

4"

ROUND TAPERED STEEL MAST ARM POLE

MFG

DESIGN

MO/YR OF MFG

4"

2
"

MDOT NO.

POLE TYPE

MFG

DESIGN

MO/YR OF MFG

4"

2
"

ARM LENGTH POLE LENGTH

0.2500"-8.00" x 5.20" x 20'-0"

0.2500"-8.00" x 4.50" x 25'-0"

ROUND TAPERED STEEL MAST ARM

0.2500"-8.00" x 3.80" x 30'-0"

0.2500"-11.00" x 5.40" x 40'-0"

0.2500"-9.00" x 4.10" x 35'-0"

0.3125"-11.0" x 8.66" x 16'-9"

0.3125"-11.0" x 8.66" x 16'-9"

0.1793"-9.30" x 4.40" x 35'-0"

0.3125"-14.00" x 9.80" x 30'-0"

0.3125"-14.00" x 8.96" x 36'-0"

0.3125"-14.00" x 8.40" x 40'-0"

6'-0"

8'-0"

10'-0"

24'-0"

 ARM SPAN

LUMINAIRE

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

0.1793"-  **  x 5.10" x  **

* MAST ARM DIMENSIONS * POLE DIMENSIONS

 

 

 

 

20'-0"

25'-0"

30'-0"

45'-0"

50'-0"

LENGTH

MAST ARM 

35'-0"

40'-0"

MAST ARM TUBE TAPER IS 0.140 IN/FT

POLE TUBE TAPER IS 0.140 IN/FT

   SPLICE LENGTH.

   REQUIRED MAST ARM LENGTH AND TELESCOPIC

** TO BE DETERMINED BY CONTRACTOR BASED ON 

*  DIAMETERS GIVEN ARE O.D.

(LETTERS STAMPED IN 3/8" CHARACTERS)   

WELD TAG TO EDGE OF BASE >   

INSIDE DIAMETER. H.S. DENOTES HIGH STRENGTH. 

S.S. DENOTES STAINLESS STEEL. GA. DENOTES GAUGE. O.D. DENOTES OUTSIDE DIAMETER. I.D. DENOTES 7.

40 PIPE ATTACHED TO ALL POLE SIZES AND INBOARD AND OUTBOARD ARM.

1/2 INCH DIAMETER (!) ROUND STOCK C-HOOK ATTACHED TO ALL POLE SIZES. 3/4 INCH SCHEDULE (SCH.)6.

INCH X 2 INCH PLATE.

BACKING BAR FOR PIPE TO BASE PLATE (>) AND MAST ARM TO MAST ARM PLATE MUST BE MINIMUM 5/16 5.

LUMINAIRE ARM IS 11 GAUGE ROUND STEEL WITH 0.140 INCH PER FOOT TAPER.4.

SEAM WELDS MUST BE 90° < FROM HAND HOLE AT BASE.3.

LONGITUDINAL SEAM WELDS MUST BE CJP FOR A MINIMUM OF 6 INCHES FROM TUBE TO PLATE CJP WELDS.

SPLICE WITH A COMPLETE JOINT PENETRATION (CJP) WELD A MINIMUM OF 36 INCHES LONG. IN ADDITION, 

WELD THE LONGITUDINAL ARM SEAM ON THE INBOARD AND OUTBOARD SECTIONS OF THE TELESCOPIC FIELD 2.

WITH GALLOPING, NATURAL WIND GUSTS, AND TRUCK INDUCED FATIGUE LOADS. 

SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC SIGNALS FOR 90 MPH WIND LOAD AND CATEGORY III

THE DESIGN OF THIS STRUCTURE IS BASED ON THE 2001 AASHTO STANDARD SPECIFICATONS FOR STRUCTURAL 1.

NOTES:

*  DIAMETERS GIVEN ARE O.D.

RefDoc/TR/Signals/Web/Sp_Det/Fin/SIG032B.dgn 11/05/18
SIG-032-B

(LETTERS STAMPED IN 3/8" CHARACTERS)

S.S. TYPE U DRIVE SCREWS.

SHOWN 4" FROM BASE OF TUBE BELOW HANDHOLE WITH (4) #8 X …" 

TO BE ATTACHED TO POLE OR MAST ARM AT LOCATIONS

ARM/POLE S.S. ID TAG DETAIL BASE S.S. ID TAG DETAIL
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1
"

4
"

6
"

3/16

A A

(45'-0" ARMS AND GREATER)

3   6

1
/
4
"

1
"

7
/
8
"

2
•

"

(
T

Y
P
)

(
T

Y
P
)

1
'
-
7
"

DETAIL A
SECTION A-A

2'-6"

OUTBOARD ARM

INBOARD ARM

DETAIL B

LUMINAIRE ARM

CLAMP

1/4" THICK 

(FOR LIFTING) 

PIPE X 2•" LONG

3/4" SCH. 40 

1" I.D. GROMMET.

HOLE IN POLE. FURNISH 

FIELD DRILL 1…" !

CLAMP FOR WIRING

1‚" ! HOLE IN FRONT 

SUPPORT & LIFTING)

C-HOOK (FOR WIRE 

1/2" ! ROUND STOCK

1/4"

(FOR LIFTING) 

PIPE X 2•" LONG

3/4" SCH. 40 

INBOARD/OUTBOARD ARM LIFTING DEVICE

FIELD SPLICE

TELESCOPIC 

AND OUTBOARD ARM

\ INBOARD ARM 

(MIN)

(SHEET 6)

POLE CAP

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

& HEX NUT (TYP)

WASHER, LOCK WASHER, 

1/2" ! H.S. BOLT, FLAT 

H.S. BOLT

\ POLE & 

(ORIENTATION MUST BE HORIZONTAL)

TUBE, FIELD DRILL INBOARD TUBE.

3/4" ! HOLE FACTORY DRILLED IN OUTBOARD 

5/8" ! BOLT WITH "ANCO" LOCK NUTS, 

\ LUMINAIRE ARM

\ POLE

\ MAST ARM

HOLE AT BASE & C-HOOK 180° FROM SCH. 40 PIPE 

ORIENTATION OF SCH. 40 PIPE 180° FROM HAND 

RefDoc/TR/Signals/Web/Sp_Det/Fin/SIG032B.dgn 11/05/18
SIG-032-B
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…
"

1ƒ"

(TYP)

5/16 2…LOCATIONS

8 

5/16
4 LOCATIONS

GUSSET >'S

(4) 3/8" SIDE 

WIRING

CLAMP HALF SHELL FOR

4" ! HOLE IN FRONT 

LOCATIONS

4

LOCATIONS

4 

4   6

2
…

"
2

…
"

WELD DETAIL

SEE MAST ARM 

B B

DETAIL C MAST ARM WELD DETAIL

SECTION B-B

1
'
-
 
4
"

SECTION C-C

PIN (TYP)

1/8" X 1•" COTTER 

PIPE & BOLT FOR

3/16" ! HOLE THRU

HALF SHELL >)

(STEEL CLAMP 

1" ! HOLE

HALF SHELL

STEEL CLAMP 

(MAST ARM >)

4•" ! HOLE 

5/16

3/16

BACKING BAR

C

C

HALF SHELL

STEEL CLAMP 

2
'
-
 
3
/

4
"

8
"

8
"

HALF SHELLS

STEEL CLAMP

3/8" X 2'-3/4" 

1
'
-
 
8
ƒ

"

2
"

2
"

NOT SHOWN FOR CLARITY 

SIDE GUSSET >'S AND SADDLE >'S   

(TOP AND BOTTOM)

(4) 3/8" GUSSET SADDLE >'S    

NOT SHOWN FOR CLARITY 

SIDE GUSSET >'S AND SADDLE >'S   

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

LONG HEX. HEAD BOLTS

FOR 5/8" ! X 3•" 

11/16" ! HOLES

FIELD DRILL (4) 

3° RISE

ARM

\ MAST 

\ POLE

(TYP)

1ƒ" > 

\ MAST ARM

MAST ARM >   

WIRING

HOLE IN POLE FOR 

FIELD DRILL 4" !    

1/4

LOCK WASHERS

FLAT WASHERS, AND (2)

WITH (2) HEX NUTS, (2)

(4) 1•" ! STUDS EACH

1/4

WELDED TO BACK > 

PIPE X 3/4" LONG

(4) 3/4" SCH. 80

\ MAST ARM (TYP)

(MAST ARM >)

1" ! HOLE

MAST ARM > 

RefDoc/TR/Signals/Web/Sp_Det/Fin/SIG032B.dgn 11/05/18
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3/8"

(MAX)

3/8"

(MAX)

ID TAGS

POLE & BASE

\ HAND HOLE,

(TYP)

ANCHOR BOLT

60
°

(T
YP)

LOCATIONS

2 
& HAND HOLE

\ POLE

ORIENTATION OF HAND HOLE

SCREW & S.S. CHAIN

1/4"-20 S.S. MACH. 

11 GA. COVER WITH

LIGHTNING PROTECTION

TINNED BRONZE CLAMP FOR

ATTACHED VIA THREADED

COPPER DOWN CONDUCTOR

(2) 1/2" ! BOLT WITH 

1
/

2
"

3/16

MAST ARM CLAMP WASHER PLACEMENT

PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION

FHWA APPROVAL DATE

NOT TO SCALE

ofFile: Rev. 5   6

1
0
"

6"

(TYP)

FLAT WASHER

(TYP)

STUD 

(TYP)

 NUT

(TYP)

LOCK WASHER

(DRILL & TAP)

SQUARE STOCK 

1" X 1" X 1/2" 

SCREW & S.S. CHAIN

1/4"- 20 S.S. MACH.

11 GA. COVER WITH

BACK UP BAR

3/8

3/8

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(VIEW ROTATED 90 DEGREES)

(HORIZONTAL ORIENTATION)

HAND HOLE COVER.

UP BAR TO SECURE 

1/4" X 1" S.S. BACK 

ORIENTATION)

(HORIZONTAL 

HAND HOLE COVER.

UP BAR TO SECURE 

1/4" X 1" S.S. BACK 

J-HOOK

1/2" ! ROUND 

\ POLE

3/4" X 3•" >

\ POLE

3/4" X 3•" > 

RefDoc/TR/Signals/Web/Sp_Det/Fin/SIG032B.dgn 11/05/18
SIG-032-B

#4 WIRE.

TO ACCOMODATE MIN. 1

MOUNT MECHANICAL LUG

3/8" ! S.S. HEX BOLT TO 

GROUNDING PROVISION 

6" X 10" BAR BOTTOM HAND HOLE 6" X 10" BAR BOTTOM HAND HOLE

4" X 6•" BAR TOP HAND HOLE

PROJECTION OF 1/4".

BOLT WITH MAXIMUM

1/2" STAINLESS STEEL

AND TAPPED HOLE WITH

1/2" ! -13 N.C. DRILLED



PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION

FHWA APPROVAL DATE

NOT TO SCALE

ofFile: Rev. 6   6

SECTION D-D

1'- 3‚"

1'- 0"

2
'
-
 
6
•
"

(VIEW ROTATED 90 DEGREES)

* SEAL JOINT WITH CAULK AFTER GALVANIZING

MDOT NO.

POLE TYPE2
"

1
'
-

6
" 3/16

D D

3/8

* CAULK

DETAIL D

BACKING BAR

E E
3/4" SQUARE STOCK

HAND HOLE

6" X 10" 

SECTION E-E

3/4" SQUARE STOCK

STEEL CAP

POLE AND MAST ARM CAP DETAIL

3/16

3/16

3/16

3/16

1
"

SCH. 40 PIPE

POLE

MAST ARM (TYP)

\ POLE &

C-HOOK

MAST ARM

\ POLE &

ON A 24" ! BOLT CIRCLE

EQUALLY SPACED AT 60°

(6) 1ƒ" ! ANCHOR BOLTS 

(6) 2ˆ" ! HOLES FOR

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SHEET 2)

BASE ID TAG

3/4" SQUARE STOCK

NUT OR TAP HOLE IN 

TACK WELD 1/2" HEX 

1/2" ! H.S. BOLT.

9/16" ! HOLE FOR 

- 1" ! HOLE   

I.D. OF POLE 

\ POLE & HAND HOLE

\ POLE

H.S. BOLT

\ 1/2" !   

RefDoc/TR/Signals/Web/Sp_Det/Fin/SIG032B.dgn 11/05/18
SIG-032-B
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DEPARTMENT DIRECTOR
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SHEET

 6  OF 1FHWA  APPROVAL

(SPECIAL DETAIL) 07/27/23

PLAN DATE

          MAST ARM DETAILS - CATEGORY III         

         TRAFFIC SIGNAL MAST ARM POLE AND         

STANDARD PLAN FOR

APPROVED BY:

APPROVED BY:
DIRECTOR, BUREAU OF DEVELOPMENT           

FIELD SERVICES        DIRECTOR, BUREAU OF 

GRADE

N
O

M
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A
L
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U
N

T
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G
 H

E
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H
T

P
O

L
E

 H
E

IG
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T
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2
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"

P
O

L
E

 H
E
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H

T
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/ 
L

U
M

IN
A

IR
E

 A
R

M
 (

S
H

E
E

T
 2

)

3
°
 R
IS

E

MAST ARM LENGTH (SHEET 2)

(SEE CONTRACT)

NOMINAL SPREAD

O
.D

.

2
.3

8
"

R
IS

E

N
O

M
IN

A
L ** NOMINAL RISE

1'-6"    (6'-0" ARM)

1'-10"  (8'-0" ARM)

2'-0"    (10'-0" ARM)

5'-0"    (24'-0" ARM)

6
"

OUTBOARD ARM
INBOARD ARM

(SHEET 2)

ARM ID TAG

5

3
8

4

16

6

4

3

(SHEET 6)

POLE CAP

(SEE CONTRACT)

LUMINAIRE ARM

(SHEET 5)

HAND HOLE

(SHEET 6)

POLE CAP

(SHEET 2)

BASE ID TAG

(SHEET 2)

POLE ID TAG

BASE PLATE

(SHEET 5)

HAND HOLE

V
E

R
T

IC
A

L
 C

L
E

A
R

A
N

C
E

 (
T

Y
P

IC
A

L
 A

L
L

 S
IG

N
A

L
S

)

1
7

'-
0

"
 (

M
IN

)

1
'-

6
"

6'-0", 8'-0", 10'-0", 24'-0"

CAP (SHEET 6)

MAST ARM

ELEVATION - MAST ARM POLE

BOTTOM OF MAST ARM

MUST BE LOCATED ON

SEAM WELDS IN MAST ARM
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DEPARTMENT DIRECTOR

 SIG-033-A
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 6  OF 2FHWA  APPROVAL

(SPECIAL DETAIL) 07/27/23

PLAN DATE

                   REQUIREMENTS                   

            MAST ARM POLE AND MAST ARM            

STANDARD PLAN FOR

 
MFG

MDOT NO.

POLE TYPE

MFG

DESIGN

MO/YR OF MFG

ARM LENGTH

DESIGN

ARM LENGTH

MO/YR OF MFG

MAST ARM TUBE TAPER IS 0.140 IN/FT

*  DIAMETERS GIVEN ARE O.D.

NOTES:

1. THE DESIGN OF THIS STRUCTURE IS BASED ON CATEGORY III GALLOPING, NATURAL WIND GUSTS, AND TRUCK INDUCED FATIGUE 

LOADS. 

2. WELD THE LONGITUDINAL ARM SEAM ON THE INBOARD AND OUTBOARD SECTIONS OF THE TELESCOPIC FIELD SPLICE WITH A 

COMPLETE JOINT PENETRATION (CJP) WELD WITH A LENGTH EQUAL TO THE TELESCOPIC FIELD SPLICE LENGTH PLUS 6 INCHES. 

THE LAP OF THE ARM SECTIONS CANNOT EXTEND BEYOND THE LONGITUDINAL ARM SEAM CJP WELD WHEN THE FIELD SPLICE IS 

ERECTED AND IN ITS FINAL POSITION. IN ADDITION, LONGITUDINAL SEAM WELDS MUST HAVE 60% MINIMUM PENETRATION OR 

FUSION AND MUST BE CJP FOR A MINIMUM OF 6 INCHES FROM TUBE TO PLATE CJP WELDS.

3. SEAM WELDS IN MAST ARM POLE MUST BE 90° ± FROM HAND HOLE AT BASE. SEAM WELDS IN MAST ARM MUST BE LOCATED ON 

BOTTOM OF MAST ARMS. 

4. LUMINAIRE ARM IS 11 GAUGE ROUND STEEL WITH 0.140 INCH PER FOOT TAPER.

5. BACKING BAR FOR PIPE TO BASE PLATE (�) AND MAST ARM TO MAST ARM PLATE MUST BE MINIMUM 5/16 INCH X 2 INCH PLATE.

6. 1/2 INCH DIAMETER (� ) ROUND STOCK C-HOOK ATTACHED TO ALL POLE SIZES. 1 INCH SCHEDULE (SCH.) 80 PIPE ATTACHED TO ALL 
POLE SIZES AND INBOARD AND OUTBOARD ARM.

7. S.S. DENOTES STAINLESS STEEL. GA. DENOTES GAUGE. O.D. DENOTES OUTSIDE DIAMETER. I.D. DENOTES INSIDE DIAMETER. H.S. 
DENOTES HIGH STRENGTH. 

8. ROUND OR 16-SIDED SECTIONS ARE ALLOWED. 

9. MULTI-PLY SECTIONS ARE NOT ALLOWED. 

POLE TUBE TAPER IS 0.140 IN/FT

*  DIAMETERS GIVEN ARE O.D.

2
"

2
"

1
"

BASE S.S. ID TAG - DETAIL
3

ARM/POLE S.S. ID TAG - DETAIL
2

ATTACH TO POLE OR MAST ARM AT LOCATIONS SHOWN
4" FROM BASE OF TUBE BELOW HANDHOLE WITH (4) #8 x 3/8"
S.S. TYPE U DRIVE SCREWS.
(LETTERS STAMPED IN 3/8" CHARACTERS)

WELD TAG TO EDGE OF BASE PLATE
(LETTERS STAMPED IN 3/8" CHARACTERS)

4" 4"

4"

O.D.

(MEASURED POINT 
TO POINT)

WHICHEVER IS GREATER. 
TIMES THE WALL THICKNESS OR 1", 
EQUAL TO OR GREATER THAN 5 
INSIDE BEND RADIUS MUST BE 

0.6 x WALL 
THICKNESS

SEAM WELD

24'-0"0.4375"-14.00" x 8.40" x 40'-0"

10'-0"0.4375"-14.00" x 8.96" x 36'-0"

8'-0"0.4375"-14.00" x 9.80" x 30'-0"

6'-0"0.4375"-14.00" x 11.06" x 21'-0"

DIMENSIONS
LUMINAIRE ARM 

POLE DIMENSIONS*

TAPERED STEEL MAST ARM POLE

0.2391"-13.37" x 8.48" x 34'-11"
0.3750"-15.00" x 12.66" x 16'-9"

50'-0"

0.1793"-9.18" x 5.10" x 29'-5"
0.3125"-11.00" x 8.66" x 16-9"

45'-0"

0.2500-11.00" x 5.40" x 40'-0"40'-0"

0.2500"-11.00" x 6.10" x 35'-0"35'-0"

0.2500"-8.00" x 3.80" x 30'-0"30'-0"

0.2500"-8.00" x 4.50" x 25'-0"25'-0"

0.2500"-8.00" x 5.20" x 20'-0"20'-0"

MAST ARM DIMENSIONS*
LENGTH

MAST ARM 

TAPERED STEEL MAST ARM

DETAIL - 16-SIDED SECTION
1
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PLAN DATE

        SPLICE, AND LIFTING DEVICE DETAILS        

         LUMINAIRE ARM BRACKET, TELESCOPIC        

STANDARD PLAN FOR

AA

LUMINAIRE ARM BRACKET - DETAIL
4

LUMINAIRE ARM BRACKET - SECTION
A

TELESCOPIC SPLICE - DETAIL
5

POLE �

7
/8

" 
(T

Y
P

)

" 
(T

Y
P

)
2

1
2

CLAMP FOR WIRING
" Ø HOLE IN FRONT4

11

FURNISH 1" I.D. GROMMET.
HOLE IN POLE,

" Ø8
3FIELD DRILL 1

LUMINAIRE ARM� 

 

(SHEET 6)
POLE CAP

(FOR LIFTING)
" LONG2

1PIPE x 2

1" SCH. 80

SUPPORT & LIFTING)
C-HOOK (FOR WIRE
1/2" Ø ROUND STOCK

CLAMP
1/4" THICK

6" (24' ARM)
4" (6', 8', & 10' ARMS)

1
"

1
"

1
/4

"
LUMINAIRE ARM

HEX NUT (TYP)
LOCK WASHER, &

FLAT WASHER,
1/2" Ø H.S. BOLT, 

H.S. BOLT
 POLE &�

FIELD SPLICE
TELESCOPIC

 MAST ARM�

OUTBOARD ARM

NOTES:
1. FOR 45'-0" ARMS AND GREATER.
2. THE INBOARD AND OUTBOARD ARMS MUST FIT TIGHTLY.

(ORIENTATION MUST BE HORIZONTAL)
TUBE, FIELD DRILL INBOARD TUBE
3/4" Ø HOLE FACTORY DRILLED IN OUTBOARD
5/8" Ø BOLT WITH "ANCO" LOCK NUTS,

INBOARD ARM

(FOR LIFTING)
" LONG2

1PIPE x 2

1" SCH. 80

OUTBOARD ARM
 INBOARD ARM &�

1/4"

3/16

EXPOSED END OF THE OUTBOARD ARM

8
" 

(2
4

' 
A

R
M

S
)

6
" 

(6
', 

8
', 

&
 1

0
' A

R
M

S
)

THE EXPOSED END OF

1.5x INSIDE DIAMETER OF

THE OUTBOARD ARM

DETAIL - LIFTING DEVICE
INBOARD/OUTBOARD ARM

6

" 
(4

0
' 
P

O
L

E
)

2
1

1
'-
1

1
'-
2

" 
(3

6
' 
P

O
L

E
)

" 
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)
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(SPECIAL DETAIL) 07/27/23

PLAN DATE

                                                  

             MAST ARM BRACKET DETAILS             

STANDARD PLAN FOR

    

 SECT

          

HALF SHELLS

3/8" STEEL CLAMP

COTTER PIN (TYP) FOR 35'-50' ARMS.

3/16" Ø HOLE THRU PIPE & BOLT FOR 1/8" x 4"

" COTTER PIN (TYP) FOR 20'-30' ARMS.2
1

2FOR 1/8" x 

3/16" Ø HOLE THRU PIPE & BOLT 

BACK PLATE FOR 35'-50' ARMS.

(4) 2" SCH. 80 PIPE x 3/4" LONG WELDED TO

WELDED TO BACK PLATE FOR 20'-30' ARMS.

" SCH. 80 PIPE x 3/4" LONG4
1

(4) 1

4 LOCATIONS
1/4

(2) FLAT WASHERS

(2) LOCK WASHERS &

(2) HEX NUTS,

" Ø STUDS EACH WITH2
1

(4) 1

(TOP AND BOTTOM)

(4) 3/8" GUSSET SADDLE PLATES

 
"

2
1

4
"

2
1

4
"

2
1

4

"
 F

O
R

 3
5

'-
5

0
' 
A

R
M

S
8

1
3

"
 F

O
R

 2
0

'-
3

0
' 
A

R
M

S
8

5
1

 POLE�

PLATES
(4)  3/8" SIDE GUSSET

 MAST ARM�

 BRACKET�

3
°

8 LOCATIONS
5/16

" PLATE (TYP)8
12

"4
31'-8

8"8" "8
32"8

32

 

"
8

3
2

"
8

3
2

WELD DETAIL
SEE MAST ARM

5/16
4 LOCATIONS

FOR WIRING
CLAMP HALF SHELL
4" Ø HOLE IN FRONT

MAST ARM PLATE
" Ø HOLE THRU2

14

MAST ARM PLATE
1" Ø HOLE THRU 

HALF SHELL PLATE
STEEL CLAMP
1" Ø HOLE THRU 

MAST ARM PLATE
1" Ø HOLE THRU 

HALF SHELL*
STEEL CLAMP

MAST ARM PLATE

" HEX HEAD BOLTS2
1" x 52

1FOR 1

" Ø HOLES IN POLE16
9FIELD DRILL (4) 1

" HEX HEAD BOLTS2
1" Ø X 54

3FOR 

3/16" Ø HOLES IN POLE1FIELD DRILL (4) 

BACK PLATE FOR 35'-50' ARMS.
(4) 2" SCH. 80 PIPE x 3/4" LONG WELDED TO

BACK PLATE FOR 20'-30' ARMS.
(4) 1" SCH. 80 PIPE x 3/4" LONG WELDED TO

FOR 35'-50' ARMS.
FOR 1/8" x 4" COTTER PIN (TYP)

3/16" Ø HOLE THRU PIPE & BOLT
FOR 20'-30' ARMS.

" COTTER PIN (TYP)2FOR 1/8" x 
3/16" Ø HOLE THRU PIPE & BOLT 

IN POLE FOR WIRING
FIELD DRILL 4" Ø HOLE

4 LOCATIONS
1/4

C

C

5/16

3/16

HALF SHELL
STEEL CLAMP

PLATE
MAST ARM 

 MAST ARM�

MAST ARM PLATE - SECTION
C

BACK PLATE - SECTION
B

MAST ARM WELD - DETAIL
9

MAST ARM BRACKET ELEVATION - DETAIL
8

MAST ARM BRACKET PLAN - DETAIL
7

B

B

C

C

 

1/4" MIN. GAP 

STUDS
TIGHTENING 
SHELLS AFTER 

GUSSET SADDLE PLATES MUST MATCH 16-SIDED POLE SHAPE
SAME CONNECTION DETAILS FOR 16-SIDED SECTION 
ROUND SECTION SHOWN, 

RADIUS AT THE INTENDED MOUNTING HEIGHT
BE WITHIN 1/4" OF THE DESIGNED POLE OUTSIDE 
*INSIDE RADIUS OF STEEL CLAMP HALF SHELL SHALL 

ARMS. 
" HEX HEAD BOLTS FOR 35'-50' 4

3" Ø X 52
1FOR 1

" Ø HOLES IN POLE 16
9ARMS. FIELD DRILL (4) 1

" HEX HEAD BOLTS FOR 20'-30' 4
3" Ø X 51FOR 

" Ø HOLES THROUGH PIPES 16
11FIELD DRILL (4) 

BAR AFTER GALVANIZING
ARM AND TOP OF BACKING

CAULK JOINT BETWEEN

" Ø MAST ARM SHEAR BOLT (TYP FOR 35'-50' ARMS)2
11

1" Ø MAST ARM SHEAR BOLT (TYP FOR 20'-30' ARMS)

8"8" "8
32"8

32

  

" 
F

O
R

 2
0
'-
3
0
' A

R
M

S
4

3
1
'-
8

"
8

3
2

"
8

3
2

MAST ARM PLATE
BACK PLATE

GUSSET SADDLE PLATES AND SIDE GUSSET
PLATES NOT SHOWN FOR CLARITY

GUSSET SADDLE PLATES AND SIDE GUSSET
PLATES NOT SHOWN FOR CLARITY

GUSSET SADDLE PLATES AND SIDE GUSSET 
PLATES NOT SHOWN FOR CLARITY

BACKING BAR
(TYP)

 MAST ARM �

" 
F

O
R

 2
0
'3

0
' A

R
M

S
4

3
1
'-
8

1
'-
1
13

4
" 

F
O

R
 3

5
'-
5
0
' A

R
M

S

BETWEEN CLAMP HALF

BACK PLATE

MAST ARM PLATE

 

"4
31'-8

 

1
'-
43

4
" 

F
O

R
 2

0
'-
3
0
' A

R
M

S
1
'-
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4
" 

F
O

R
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5
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5
0
' A
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S

1
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4
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PLAN DATE

                                                  

                 HAND HOLE DETAILS                

STANDARD PLAN FOR

"1/4PROJECTION OF 

" S.S. BOLT WITH MAX.1/2

AND TAPPED HOLE WITH

" Ø -13 N.C. DRILLED1/2

(AISI 304 OR 316)

SCREW & S.S. CHAIN

"-20 S.S. MACH.1/4

11 GA. COVER WITH

 POLE�

#4 WIRE
TO ACCOMODATE MIN. (1)
MOUNT MECHANICAL LUG

3/8" Ø S.S. HEX BOLT TO
GROUNDING PROVISION

(HORIZONTAL ORIENTATION)
HAND HOLE COVER
UP BAR TO SECURE

1/4" x 1" S.S. BACK 

(DRILL & TAP)
SQUARE STOCK

"1/21" x 1" x 

1
/2

"

3/16

(MAX)

3/8"

(MAX)

3/8"

(AISI 304 OR 316)
SCREW & S.S. CHAIN

"-20 S.S. MACH.1/4
11 GA. COVER WITH

 POLE�

" PLATE2
1" x 33/4

ORIENTATION)
(HORIZONTAL 

HAND HOLE COVER
UP BAR TO SECURE

1/4" x 1" S.S. BACK 

J-HOOK
" Ø ROUND1/2

*S (WELD SIZE) = 0.9 x POLE WALL THICKNESS

*S (WELD SIZE) = 0.9 x POLE WALL THICKNESS

DETAIL - 6" X 10" BAR BOTTOM HAND HOLE
12

DETAIL - 6" X 10" BAR BOTTOM HAND HOLE
VIEW ROTATED 90 DEGREES13

DETAIL - MAST ARM BRACKET WASHERS
10

(TYP)
FLAT WASHER

(TYP)
LOCK WASHER

(TYP)
NUT

(TYP)
STUD

DETAIL - ORIENTATION OF HAND HOLE
11

ID TAGS
POLE & BASE

 HAND HOLE,�

(TYP)
ANCHOR BOLT

60
°

(TY
P)

1
0
"

6"

HAND HOLE
 POLE &�

" PLATE2
13/4" x 3

BACK UP BAR

LIGHTNING PROTECTION
BRONZE CLAMP FOR
VIA THREADED TINNED
CONDUCTOR ATTACHED
WITH COPPER DOWN 

" Ø S.S. BOLT1/2(2) 

2 LOCATIONS

8
"

5 1/2"

HAND HOLE
 POLE &�

" PLATE2
13/4" x 3

BACK UP BAR

LIGHTNING PROTECTION
BRONZE CLAMP FOR
VIA THREADED TINNED
CONDUCTOR ATTACHED
WITH COPPER DOWN 

" Ø S.S. BOLT1/2(2) 

2 LOCATIONS

*

DETAIL - 5 1/2" X 8" BAR TOP HAND HOLE
VIEW ROTATED 90 DEGREES15

DETAIL - 5 1/2" X 8" BAR TOP HAND HOLE
14

*



    

 SECT

Michigan Department of Transportation

BRADLEY C. WIEFERICH, PE

DEPARTMENT DIRECTOR

 SIG-033-A
SHEET

 6  OF 6FHWA  APPROVAL

(SPECIAL DETAIL) 07/27/23

PLAN DATE

               MAST ARM CAP DETAILS               

        BASE PLATE, MAST ARM POLE CAP, AND        

STANDARD PLAN FOR

    

 SECT

          

MDOT NO.

POLE TYPE

DD

1
'-

6
"

"
4

3
2

1
"

E E

"2
1

2
'-6

"4
1

1'-3

1'-0"

HOLE Ø = POLE I.D. - 1"

 POLE�

POLE

ON A 24" Ø BOLT CIRCLE

" Ø ANCHOR BOLTS4
3(6) 1

" Ø HOLES FOR16
1(6) 2

HAND HOLE
 POLE &�

HAND HOLE
6" x 10"

* CAULK

BACKING BAR

*SEAL JOINT WITH CAULK AFTER GALVANIZING

(SHEET 2)
BASE ID TAG

3/8

3/16

STEEL CAP

H.S. BOLT
" Ø1/2 �

MAST ARM
 POLE &�

" SQUARE STOCK3/4

SCH. 80 PIPE

" SQUARE STOCK4
3

MAST ARM (TYP)
 POLE &�

C-HOOK

3/16

3/16

3/16

3/16

" SQUARE STOCK.3/4
NUT OR TAP HOLE IN
TACK WELD 1/2" HEX

" Ø H.S. BOLT,1/2
" Ø HOLE FOR9/16

SECTION - POLE AND MAST ARM CAP
E

BASE PLATE - SECTION
D

DETAIL - BASE PLATE WELD
VIEW ROTATED 90 DEGREES16

DETAIL - POLE AND MAST ARM CAP
17
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               STANDARD FOUNDATIONS               

              TRAFFIC SIGNAL MAST ARM             

STANDARD PLAN FOR

APPROVED BY:

APPROVED BY:
DIRECTOR, BUREAU OF DEVELOPMENT           

FIELD SERVICES        DIRECTOR, BUREAU OF 

FOR LIGHTNING PROTECTION

(2) 1" SCH. 80 PVC CONDUITS

(3) 3" SCH. 80 PVC 

" SCH. 80 PVC2
1

(1) 1

3
6

"

 MAST ARM POLE�

ANCHOR BOLT (TYP)

(8" PROJECTION FROM TOP OF DRILLED SHAFT)
TOP OF CONDUITS

1
/4

"SIDEWALK

EDGE OF SIDEWALK
JOINT FILLER AT

1/2" PREMOLDED

DRILLED SHAFT

(TYP)

CONDUIT (TYP)
(1) 1" SCH. 80 PVC 

" SCH. 80 PVC CONDUIT2
1(1) 1

(3) 3" SCH. 80 PVC CONDUITS

CURRENT N.E.C.
AND IN ACCORDANCE WITH THE 
AS DIRECTED BY ENGINEER 
COPPER CLAD GROUND ROD(S)
3/4" Ø x 10'-0"

AGGREGATE BASE

TYPE CONNECTION
NON-SOLDER

A #6 GROUND WIRE
GROUND ROD WITH
CONNECTED TO A 
ALL METAL BASES

GROUND ROD WITH A #6 GROUND WIRE
ALL METAL BASES CONNECTED TO A

8
" " 

M
IN

2
1

1

A A

TOP OF FINISHED GRADE

HANDHOLE

6. ALL GROUNDS SHALL PROVIDE LESS THAN 10 OHM RESISTANCE TO GROUND.

5. INSTALL POLE SUCH THAT THE FOUNDATION & ANCHOR BOLTS  ARE PLUMB.

4. INDICATE THE DIRECTION OF CONDUITS IN FOUNDATION TOP WITH AN ARROW.

3. GROUND WIRE CONNECTION TO GROUNDING ROD(S) SHALL UTILIZE A NON-SOLDER TYPE CONNECTION.

    PLACEMENT SHALL BE AS DIRECTED BY THE ENGINEER AND IN COMPLIANCE WITH N.E.C.
2. GROUND ROD PLACEMENT SHALL NOT BE LESS THAN 12" FROM THE FOUNDATION WITH A MINIMUM OF 6' BETWEEN GROUND RODS. 

    (ONE FOR THE SERVICE DISCONNECT AND ONE FOR THE MESSENGER CABLE & POLE).
1. ALL GROUND RODS SHALL BE 3/4" X 10' COPPER CLAD ROD. A MINIMUM OF 2 GROUND RODS SHALL BE USED 

NOTES:

 
1
2
" 

- 
1
4
"

TO CONCRETE POUR
INSURE PLACEMENT PRIOR
WITH SUITABLE BANDING TO 
SECURE CONDUIT TOGETHER

SECTION - CONDUIT LAYOUT
A

1
"

M
A

X

DETAIL - CONDUIT LAYOUT AND GROUNDING
1
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           (SHOWN WITH CASING PAY ITEM)           

             DRILLED FOUNDATION SHAFT             

STANDARD PLAN FOR

TOP OF CONDUIT

TOP OF CONCRETE FOUNDATION

SIDEWALK

BOTTOM STEEL TEMPLATE 

AT EDGE OF SIDEWALK

 PREMOLDED JT FILLER1/2"

2 WASHERS (TYP)

9
"
 T

H
R

E
A

D
9
"

8
"

1
" 

M
A

X

TRENCH FOR PLACEMENT OF CONDUITS AFTER

CASING IS IN PLACE AND BEFORE DEWATERING.

M
IN

"
2

1
1

 BEVEL (TYP)3/4"

A
N

C
H

O
R

 B
O

L
T

 L
E

N
G

T
H

 =
 7

2
"

3
6

"

CENTER OF CONDUITS

CASING PER PLAN

F
O

U
N

D
A

T
IO

N
 L

E
N

G
T

H
 P

E
R

 P
L

A
N

N
O

T
E

S
.

IT
E

M
. 

A
L

S
O

 S
E

E
 F

O
U

N
D

A
T

IO
N

S
E

E
 P

L
A

N
S

 F
O

R
 C

A
S

IN
G

 P
A

Y
S

T
E

E
L

 C
A

S
IN

G
 A

S
 R

E
Q

U
IR

E
D

,

 

DETAIL - ANCHOR BOLTS
2

CASING. THICKNESS TO BE DETERMINED BY CONTRACTOR.

DIAMETER TO MEET OR EXCEED 42" FOUNDATION DIAMETER

IF REQUIRED, SMOOTH WALLED STEEL CASING OUTSIDE

PLAN

ELEVATION

P
R

O
J
E

C
T

IO
N

T
H

R
E

A
D
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           (SHOWN WITH CASING PAY ITEM)           

                MAST ARM FOUNDATION               

STANDARD PLAN FOR

2
1
4" 

" PLATE2
1

EQUALLY SPACED

 HOLES Ø" 16
13

(6) 1

3'-0" LAP (M
IN
)

 (10) A09 BARS EQUALLY SPACED

PER PLAN

STEEL CASING

V05 BAR

Ø BOLT CIRCLEON A 24" 

ANCHOR BOLTSØ " 4
3

(6) 1

FOUNDATION PLANSECTION - 
B

* SEE FOUNDATION NOTES AND PLANS FOR STEEL CASING PAY ITEM

42" FOUNDATION Ø

BOND GROUND WIRE TO REINFORCEMENT

WITH 24" (MIN) SLACK ABOVE TOP OF FOUNDATION

#4 OR LARGER STANDARD BARE GROUND WIRE

3/4" x 3/4" CHAMFER

TOP OF FINISHED GRADE

KEEP ANCHOR BOLT PLUMB (TYP)

BOTTOM STEEL TEMPLATE REQUIRED

STEEL CASING PER PLAN *

CAGE ASSEMBLY

FOR ANCHOR BOLT

(24) FLAT WASHERS,

(24) HEAVY HEX NUTS,

A09 BAR (TYP)

V05 BAR (TYP)

(CONTRACTOR TO DETERMINE MATERIAL TYPE)

KEEP STEEL TEMPLATE LEVEL AT ALL TIMES

9
"
 T

H
R

E
A

D

9
"
 T

H
R

E
A

D
S

8
" 1
"

M
A

X

2
4

"

A
N

C
H

O
R

 B
O

L
T

 L
E

N
G

T
H

 7
2

"

DETAIL - BOTTOM STEEL TEMPLATE
3

DETAIL - MAST ARM FOUNDATION ELEVATION
4

SHOWN WITH CASING PAY ITEM

 

V
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5
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1

"
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V
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5
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S
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8
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P
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"
 C
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                 FOUNDATION NOTES                 

STANDARD PLAN FOR

FOUNDATION NOTES:

1. TEMPLATES SHALL BE SHOP FABRICATED AND ASSEMBLED PRIOR TO BEING 

APPROVED BY MDOT FOR SHIPPING.

2. DIAMETER OF BOLT HOLES IN TEMPLATE SHALL BE 1/16" LARGER THAN 

ANCHOR BOLT DIAMETER.

3.        MAST ARM ORIENTATION IS NOT DEPENDENT ON ANCHOR BOLT 

POSITION.

4. CONDUITS AND ANCHOR BOLTS SHALL BE RIGIDLY INSTALLED BEFORE 

CONCRETE IS PLACED.  THE CENTER OF THE TEMPLATE SHALL COINCIDE WITH 

THE CENTER OF THE FOUNDATION.  THE TEMPLATE AND HANDLES SHALL BE WELL 

SUPPORTED, HORIZONTALLY LEVEL, HELD VERTICAL AT THE PROPER ELEVATION, 

AND FIRMLY ANCHORED IN PLACE A MINIMUM OF 24 HOURS AFTER THE CONCRETE 

PLACEMENT IS COMPLETED.

5. DUE CARE SHALL BE TAKEN DURING THE CONCRETE PLACEMENT TO AVOID 

DISPLACING THE ANCHOR BOLTS.

6. NO HAMMERING ON THE ANCHOR BOLTS OR TEMPLATE WILL BE ALLOWED.

7. AFTER TEMPLATE IS REMOVED, THREAD NUTS ON TO THE BOLT FLUSH WITH 

THE BOLT END TO PROTECT THREADS UNTIL SIGNAL SUPPORT IS ERECTED.

8.       GALVANIZE ALL EXPOSED NUTS, BOLTS, AND WASHERS ACCORDING TO 

ASTM F2329. GALVANIZE ALL OTHER STEEL ITEMS ACCORDING TO ASTM A123. 

EMBEDDED NUTS, BOLTS, WASHERS, AND BOTTOM STEEL TEMPLATE NEED NOT BE 

GALVANIZED.

9. FOR ANCHOR BOLT MATERIAL, REFER TO SECTION 908.14 A AND B OF THE 

MICHIGAN STANDARD SPECIFICATIONS FOR CONSTRUCTION.  FOR ANCHOR BOLT 

INSTALLATION AND TIGHTENING, REFER TO SECTION 810.03 N.

10. IF SOIL CONDITIONS INDICATE THERE IS NO NEED FOR A CASING PAY 

ITEM AS SHOWN ON THE PLANS, THE CONTRACTOR SHOULD REQUEST PERMISSION 

OF THE ENGINEER TO INSTALL THE FOUNDATION WITHOUT CASING.

11.  WHEN THE CASING PAY ITEM IS INCLUDED ON THE PLANS FOR A 

FOUNDATION (DUE TO GRANULAR SOILS, A WET HOLE OR OTHER UNSTABLE

CONDITIONS), STEEL CASING (SMOOTH WALLED) IS TO BE INSTALLED TO 

ENABLE THE FOUNDATION TO BE POURED. THE THICKNESS OF THE STEEL IS TO 

BE DETERMINED BY THE CONTRACTOR. THE STEEL CASING SHALL BE LEFT IN 

PLACE. IF SOIL EXTENDING LATERALLY WITHIN 6 FEET OF THE DRILLED SHAFT 

FOUNDATION IS LOOSENED OR OTHERWISE DISTURBED, SCARIFY MATERIAL AT 

THE BASE OF THE EXCAVATION BELOW THE DEPTH OF DISTURBANCE AND 

RECOMPACT IN ACCORDANCE WITH 206.03.B OF THE MDOT STANDARD 

SPECIFICATIONS FOR CONSTRUCTION. COMPACT ALL BACKFILL PLACED ABOVE 

THE RECOMPACTED BASE OF EXCAVATION IN ACCORDANCE WITH 206.03.B OF THE 

MDOT STANDARD SPECIFICATIONS FOR CONSTRUCTION.

12.  WHEN THE CASING PAY ITEM IS CALLED FOR ON THE PLANS, THE STEEL 

CASING MAY STOP AT THE CONDUIT ENTRANCE TO FOUNDATION.  TOP OF 

FOUNDATION MUST THEN BE FORMED SEPARATELY.  THE CASING PAY ITEM 

QUANTITY WILL BE PAID FOR BASED ON ACTUAL LINEAR FEET INSTALLED.

13.  CONSTRUCT MAST ARM FOUNDATIONS, ACCORDING TO SUBSECTIONS 718.03 

OF THE STANDARD SPECIFICATIONS FOR CONSTRUCTION.  ALL WORK AND 

MATERIALS SHALL BE IN ACCORDANCE WITH THE MDOT STANDARD 

SPECIFICATIONS.

14.  STEEL REINFORCEMENT SHALL BE ASTM A615 GRADE 60 WITHOUT EPOXY 

COATING.

15.  EXPOSED CONCRETE SURFACES SHALL BE CAST IN FORMS.  EXPOSED 

CONCRETE EDGES SHALL BE BEVELED 3/4".

16.  GROUNDING OF POLE INCLUDES ADDING #4 BARE COPPER GROUND WIRE 

BONDED BY MECHANICAL CONNECTION TO FOUNDATION REINFORCING STEEL AND 

HAVING 24" OF SLACK ABOVE THE TOP OF FOUNDATION.

























































BLACK PIPE

1 1/2" DIAMETER

IRON CROSS

12"

STEEL POLE

FRONT VIEW

(PLASTIC OR METAL)

THREADED CAP

SET SCREWS

(2) 1 1/2" HEX HEAD NUTS

ALUMINUM CAP (TYP)
PLASTIC SNAP-IN PLUG

(SPECIAL DETAIL)

THREADS EXPOSED.)

(FINISHED ASSEMBLY HAS NO

PED SIGNAL BRACKET ASSEMBLY.

ANTENNA ATTACHMENT SIMILAR TO

(*) NOTE:

          ANTENNA          

     ATTACHMENT DETAIL     

FOR REMOTE LOCATION

ANTENNA ATTACHMENT DETAIL (STEEL POLE)

16"

1 1/2" DIAMETER BLACK PIPE

16" THREADED NIPPLE

02/06/2018        

BRACKET DETAIL

SEE SHEET 5 FOR 

 1   6 

ALTERNATE ATTACHMENTS

SEE PAGES 4 AND 5 FOR

STEEL BANDS (TYP)

3/4"X .030"(MIN) STAINLESS
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SET SCREWS

(PLASTIC OR METAL)

THREADED CAP

SINGLE BRACKET METHOD PREFERRED

IRON CROSS

FRONT VIEW

SNAP-IN PLUG

PLASTIC

(2) 1 1/2" HEX HEAD NUTS

B
E

T
W

E
E

N
 

A
N

T
E

N
N

A
S

BLACK PIPE

1 1/2" DIAMETER

40"

40"

CAP (TYP)

ALUMINUM

6
'
 

V
E

R
T
I

C
A

L
 

S
P

A
C
I

N
G
 
(

M
I

N
.
)

1 1/2" DIAMETER BLACK PIPE

(SPECIAL DETAIL)

FOR MASTER OR REPEATER LOCATION

ANTENNA ATTACHMENT DETAIL (STEEL POLE)

1 1/2" DIAMETER BLACK PIPE

16" THREADED NIPPLE

02/06/18          

BRACKET DETAIL

SEE SHEET 5 FOR 

BRACKET DETAIL

SEE SHEET 5 FOR 

ALTERNATE ATTACHMENTS

SEE "DETAIL A" FOR

STEEL BANDS (TYP)

3/4"X .030"(MIN) STAINLESS

 2   6 

THREADS EXPOSED.)

(FINISHED ASSEMBLY HAS NO

PED SIGNAL BRACKET ASSEMBLY.

ANTENNA ATTACHMENT SIMILAR TO

(*) NOTE:
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SET SCREWS

SET SCREWS

BLACK PIPE

1 1/2" DIAMETER

IRON CROSS

12"

STEEL POLE

FRONT VIEW

(PLASTIC OR METAL)

THREADED CAP

IRON CROSS

12"

FRONT VIEW

(PLASTIC OR METAL)

THREADED CAP

(2) 1 1/2" HEX HEAD NUTS

B
E

T
W

E
E

N
 

A
N

T
E

N
N

A
S

(2) 1 1/2" HEX HEAD NUTS

USE WHEN 2 BRACKETS ARE REQUIRED

ALUMINUM CAP (TYP)

ALUMINUM CAP (TYP)

6
'
 

V
E

R
T
I

C
A

L
 

S
P

A
C
I

N
G
 
(

M
I

N
.
)

SAME STEEL POLE

PLASTIC SNAP-IN PLUG

PLASTIC SNAP-IN PLUG

1 1/2" DIAMETER BLACK PIPE

(SPECIAL DETAIL)

THREADS EXPOSED.)

(FINISHED ASSEMBLY HAS NO

PED SIGNAL BRACKET ASSEMBLY.

ANTENNA ATTACHMENT SIMILAR TO

 (*) NOTE:

FOR MASTER OR REPEATER LOCATION

ANTENNA ATTACHMENT DETAIL (STEEL POLE)

16"

1 1/2" DIAMETER BLACK PIPE

16" THREADED NIPPLE

POLE ATTACHMENT

SEE "DETAIL A" FOR WOOD

STEEL BANDS (TYP)

3/4"X .030"(MIN) STAINLESS

POLE ATTACHMENT

SEE "DETAIL A" FOR WOOD

STEEL BANDS (TYP)

3/4"X .030"(MIN) STAINLESS

1 1/2" DIAMETER BLACK PIPE

16" THREADED NIPPLE

16"

02/06/18           3   6 
     SIG-130-B     
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BRACKET DETAIL

SEE SHEET 5 FOR 

BRACKET DETAIL

SEE SHEET 5 FOR 



CONTINUOUS FLEXIBLE NON-METALLIC TUBING

(INNERDUCT) TO CONTROLLER CABINET

ANTENNA CABLE TO CONTROLLER CABINET

CONTINUOUS FLEXIBLE NON-METALLIC TUBING
(INNERDUCT) TO CONTROLLER CABINET.
INNERDUCT IS NOT REQUIRED IF COMMUNICATION
CABLE IS 600V RATED.

ANTENNA CABLE TO CONTROLLER CABINET

FRONT VIEW

FRONT VIEW

(SPECIAL DETAIL)

ANTENNA ATTACHMENT DETAIL (STEEL POLE)

ANTENNA CABLE

ANTENNA CABLE

LAG SCREWS W/WASHERS (TYP)

3/8"X 5" STAINLESS STEEL

CONDUIT CONNECTION

POLE ATTACHMENT AND

SEE "DETAIL A" FOR WOOD

STEEL BANDS (TYP)

3/4"X .030"(MIN) STAINLESS

02/06/18           4   6 

ANTENNA ATTACHMENT DETAIL (WOOD POLE)

     SIG-130-B     
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STEEL POLE

WOOD POLE

SERVICE CAP
(WEATHER HEAD)

SERVICE CAP
(WEATHER HEAD)

GALVANIZED STEEL

2 HOLE STRAP

SCHEDULE 80 PVC OR

RIGID METAL CONDUIT
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BRACKET DETAIL

SEE SHEET 5 FOR 

BRACKET DETAIL

SEE SHEET 5 FOR 



R

Y

G

(SPECIAL DETAIL)

02/06/18          

MAST ARM

MAST ARM MOUNTING BRACKET

ANTENNA ATTACHMENT DETAIL (MAST ARM)

TRUSS ARM

 5   6 

(PLASTIC OR METAL)

THREADED CAP

ANTENNA BRACKET (TYP)

THROUGH MAST ARM TO POLE (TYP)

RADIO ANTENNA CABLE

SHALL BE USED.

A MINIMUM OF 6' SEPERATION 

WHEN 2 ANTENNAS ARE USED

(*) NOTE:

SHALL BE USED.

A MINIMUM OF 6' SEPERATION 

WHEN 2 ANTENNAS ARE USED

(*) NOTE:

ANTENNA BRACKET (TYP)

MOUNTING ATTACHMENT

TRUSS ARM
TO POLE (TYP)

THROUGH TRUSS ARM

RADIO ANTENNA CABLE

1 1/2" GUSSETED TUBE (TYP)

1 1/2" GUSSETED TUBE (TYP)

(PLASTIC OR METAL)

THREADED CAP

     SIG-130-B     
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SIDE VIEW

TOP VIEW

YAGI ANTENNA

(2 REQUIRED)

W/ FLAT WASHERS & HEX NUTS

3/8" STAINLESS STEEL U-BOLTS

YAGI ANTENNA

SIDE VIEWTOP VIEW

1 1/2" BLACK PIPE

1 1/2" BLACK PIPE

1 1/2" BLACK PIPE

1 1/2" BLACK PIPE

YAGI ANTENNA  BRACKET ATTACHMENT DETAIL

BROADBAND ANTENNA BRACKET ATTACHMENT DETAIL

(SPECIAL DETAIL)

A

A

TYPE CABLE

LMR 400DB

02/06/18           6   6 
     SIG-130-B     
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(PLASTIC OR METAL)

THREADED CAP

(PLASTIC OR METAL)

THREADED CAP

SEE SECTION A-A

BROADBAND ANTENNA

RATED CABLE

CAT 5E 600V

SECTION A-A



        

(SPECIAL DETAIL)

     ATTACHMENT DETAIL     

2 1/8"

1 5/8"

6"

1 5/8"
(TYP)

5/8"

5/8"

1/4" (TYP)

FRONT VIEW

TOP VIEW

CELL MODEM TRANSMITTER BRACKET DETAIL "A"

BLACK PIPE

1 1/2" DIAMETER

IRON CROSS

12"

(PLASTIC OR METAL)

THREADED CAP

SET SCREWS

(2) 1 1/2" HEX HEAD NUTS

ALUMINUM CAP (TYP)

PLASTIC SNAP-IN PLUG

16"

1 1/2" DIAMETER BLACK PIPE

16" THREADED NIPPLE

STEEL POLE

TYPE CABLE

LMR 400DB

HOSE CLAMPS 

CELL MODEM TRANSMITTER

BRACKET DETAIL 

SEE "DETAIL A" FOR

ALUMINUM PLUG FOR CABLE

DRILL 9/16" HOLE IN

                  

FOR CELL MODEM TRANSMITTER

ANTENNA ATTACHMENT DETAIL (STEEL POLE)

1 1/8"

     SIG-131-A     
 1   3 

DSP       

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG131A.dgn   

FOR WOOD POLE ATTACHMENT

STEEL BANDS (TYP) SEE SHEET 3
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3/4"



SET SCREWS

RSU BRACKET

(SPECIAL DETAIL)

                  

IRON CROSS

12"

(2) 1 1/2" HEX HEAD NUTS

ALUMINUM CAP (TYP)

PLASTIC SNAP-IN PLUG

1 1/2" DIAMETER BLACK PIPE

16"

1 1/2" DIAMETER BLACK PIPE

16" THREADED NIPPLE

(PLASTIC OR METAL)

THREADED CAP

FOR CELL MODEM TRANSMITTER

ANTENNA ATTACHMENT DETAIL (STEEL POLE)

TOP VIEW

1 1/2" BLACK PIPE

SIDE VIEW

1 1/2" BLACK PIPEA

A

 2   3 
     SIG-131-A     

 RefDoc/TR/Signals/Web/Sp Det/Fin/SIG131A.dgn 

FOR WOOD POLE ATTACHMENT

STEEL BANDS (TYP) SEE SHEET 3

3/4"X .030"(MIN) STAINLESS

BETWEEN 19' AND 25'

RSU SHALL BE MOUNTED

(*) NOTE:

02/06/18

STEEL POLE

PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION

 BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

NOT TO SCALE

of       File: Rev.
                   

                                              

        

                  

                

BRACKET DETAIL

SEE SHEET 5 FOR 

(PLASTIC OR METAL)

THREADED CAP

SEE SECTION A-A

RATED CABLE

CAT 5E 600V

ROADSIDE UNIT

SECTION A-A



RSU BRACKET

(SPECIAL DETAIL)

                   3   3 

IRON CROSS

12"

(PLASTIC OR METAL)

THREADED CAP

SET SCREWS

(2) 1 1/2" HEX HEAD NUTS

PLASTIC SNAP-IN PLUG

1 1/2" DIAMETER BLACK PIPE

16" THREADED NIPPLE

TYPE CABLE

LMR 400DB

HOSE CLAMPS 

CELL MODEM TRANSMITTER

BRACKET DETAIL 

SEE "DETAIL B" FOR

ALUMINUM PLUG FOR CABLE

DRILL 9/16" HOLE IN

(PLASTIC OR METAL)

THREADED CAP

16"

12"

BLACK PIPE (TYP)

1 1/2" DIAMETER

FOR CELL MODEM TRANSMITTER AND RSU COMBO

ANTENNA ATTACHMENT DETAIL (WOOD POLE)

     SIG-131-A     
 RefDoc/TR/Signals/Web/Sp Det/Fin/SIG131A.dgn 

BETWEEN 19' AND 25'

RSU SHALL BE MOUNTED

(*) NOTE:

02/06/18

STEEL POLE

PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION

 BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE
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LAG SCREWS W/WASHERS (TYP)

3/8"X 5" STAINLESS STEEL



















ACCORDANCE WITH THE CURRENT N.E.C.

AS DIRECTED BY ENGINEER AND IN

3/4" X 10'-0" COPPER CLAD GROUND ROD(S)

BELL END

GRAVEL

HANDHOLE

36"

TYPE CONNECTION

USE NON-SOLDER

    UNDERGROUND SERVICE    

   METERED AND UNMETERED   

(SPECIAL DETAIL)

32"

22.5"

20.19"

BAR (LINE LUGS)

LUG TERMINAL

6" 8" TO MATCH FLANGE PATTERN (*)

ANCHOR BOLTS

WITH MAIN DOOR LOCK 

100 AMP. SERVICE RATED,

STAINLESS STEEL

6 CIRCUIT LOAD CENTER,

8.25"

32"

SIDE VIEW FRONT VIEW

HANDHOLE DETAIL

 1   3 

02/06/18          

DSP       

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG210B.dgn  

     SIG-210-B     

OF 1/4" CLEARANCE (TYP)

WASHER TO PROVIDE A MINIMUM

STAINLESS STEEL SQUARE

48"

MOUNTED ON FOUNDATION

UNDERGROUND (UG) SERVICE PEDESTAL(METAL)

        

        

Michigan Department of Transportation

MICHIGAN DEPARTMENT OF TRANSPORTATION

DRAWN BY:

CHECKED BY: PLAN DATE

SHEET          

        

 BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR 

FHWA APPROVAL DATE

ENGINEER OF DEVELOPMENT

ENGINEER OF DELIVERY

PREPARED BY
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                  File:

COMPANY

UTILITY

CABLE FROM

SERVICE

SECONDARY

2"

4
8
"

GROUND WIRE

1/4"
SIDEWALK

GRADE LEVEL

80 PVC CONDUIT

SCHEDULE 

(1) 1 1/2"

PVC CONDUIT

SCHEDULE 80 

(1)  2" 

1 1/2"

WIRE

GROUND

#6 MIN. COPPER

CONTROLLER CABINET

TS CABLE TO

UTILITY COMPANY

AS REQUIRED BY

UTILITY HANDHOLE 

CONCRETE FOUNDATION

24" DIA. ROUND

 TO BE USED ON EXISTING FOUNDATIONS WITH PROPER GRADE AND SIZE.

(*) NOTE:  STAINLESS STEEL ANCHOR BOLTS OR STAINLESS STEEL DROP INS, 

PVC CONDUIT

(1) 1 1/2" SCHEDULE 80

GRADE LEVEL



32"

22.5"

20.19"

BAR (LINE LUGS)

LUG TERMINAL

TO MATCH FLANGE PATTERN (*)

ANCHOR BOLTS

WITH MAIN DOOR LOCK 

100 AMP. SERVICE RATED,

STAINLESS STEEL

6 CIRCUIT LOAD CENTER,

8.25"

32"

SIDE VIEW FRONT VIEW

12"

DETAIL WIRING DIAGRAM

DETAIL WIRING DIAGRAM

TO ACCEPT #6-350 MCM AWG

NOTE: LINE SIDE LUGS

SERVICE RATED

100 AMP.

LOAD CENTER

6 CIRCUIT

52"

METER

100 AMP. SERVICE RATED

6 CIRCUIT LOAD CENTER

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG210B.dgn 

(SPECIAL DETAIL)

02/06/18          
     SIG-210-B     

 2   3 

6" 8"

OF 1/4" CLEARANCE (TYP)

WASHER TO PROVIDE A MINIMUM

STAINLESS STEEL SQUARE

48"

SOCKET

RINGLESS METER

(LINE LUGS)

LUG TERMINAL BAR

(METERED)

(LINE LUGS)

LUG TERMINAL BAR

(UNMETERED)

PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION

 BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

NOT TO SCALE

of       File: Rev.
                   

                                              

        

                  

                

CONCRETE FOUNDATION

24" DIA. ROUND

FOUNDATION

TOP OF

90

3"

2
"

ANCHOR BOLT DETAIL

4
"

STAINLESS STEEL

WASHERS: 5/8" DIAMETER 

(REQUIRED TO MATCH FLANGE PATTERN).

HEX HEAD STAINLESS STEEL

NUTS:  5/8" HIGH STRENGTH

STAINLESS STEEL

5/8" DIAMETER

GRADE LEVEL

SQUARE WASHER

STAINLESS STEEL

5/8" DIAMETER



CABINET DOOR

CONCRETE FOUNDATION

24" DIA. ROUND

CUSTOMER SECTION

UTILITY SECTION

(SPECIAL DETAIL)

12" MIN.

36" MIN.

PEDESTAL

U.G. SERVICE

FOUNDATION

CONTROLLER &

BOLT PATTERN LAYOUT

8"

6"

 3   3 

12"

8.25"

02/06/18          RefDoc/TR/Signals/Web/Sp Det/Fin/SIG210B.dgn 
     SIG-210-B     

OF CABINET DOOR)

INTERFERE WITH FULL OPERATION

(PLACE PEDESTAL SO IT DOES NOT

        

ORIENTATION PLAN

PREFERRED PEDESTAL & FOUNDATION

PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION

 BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

NOT TO SCALE

of       File: Rev.
                   

                                              

        

                  

                

DOORS MUST NOT FACE STREET (TYP.)

DISCONNECT AND SERVICE ENTRANCE

M
A
I

N
 

S
T

R
E

E
T

CROSS STREET

ORIENTATION PLAN

PREFERRED SITE



























4'7" 4'7"

6" 6"

5' 5'

12" MIN. 12" MIN.

(SPECIAL DETAIL)

 1   6 

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG231A.dgn   11/05/18          

     SIG-231-A     DSP

LIGHTNING PROTECTION DETAIL

GROUND ROD (10')

3/4" COPPER CLAD

STEEL POLE

LIGHTNING PROTECTION ON STEEL POLE

FOR HANDHOLE PLACEMENT

AND "DETAIL C" 

SEE "DETAIL B"

12" POLYMER CONCRETE HH

GROUND ROD (10')

3/4" COPPER CLAD

STEEL POLE

FOR HANDHOLE PLACEMENT

AND "DETAIL C" 

SEE "DETAIL B"

12" POLYMER CONCRETE HH

5/8" COPPER CLAD GROUND ROD (10')

FOR CLAMP ASSEMBLY

SEE "DETAIL D"

FOR CLAMP ASSEMBLY

SEE "DETAIL D"

Michigan Department of Transportation

MICHIGAN DEPARTMENT OF TRANSPORTATION

DRAWN BY:

CHECKED BY: PLAN DATE
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ENGINEER OF DELIVERY

PREPARED BY

TRAFFIC AND SAFETY

Rev.NOT TO SCALE

of       

                           

                           

                   

                                               

                        

                  File:

GRADE LEVEL GRADE LEVEL

CLAMP (SEE DETAIL A)

VIA THREADED TINNED BRONZE

DOWN CONDUCTOR ATTACHED 

(2) 1/2" BOLT WITH TINNED COPPER 

IN 1" SCHEDULE 80 CONDUIT

COPPER DOWN CONDUCTOR

LPI CLASS II TINNED

IN 1" SCHEDULE 80 CONDUIT

COPPER DOWN CONDUCTOR

LPI CLASS II TINNED



5'

5'

 2   6                                               RefDoc/TR/Signals/Web/Sp Det/Fin/SIG231B.dgn   11/05/18          
     SIG-231-A     

GROUND ROD (10')

3/4" COPPER CLAD

WOOD POLE

LIGHTNING PROTECTION ON WOOD POLE

5/8" COPPER CLAD GROUND ROD (10')

SEE "DETAIL E" FOR CLAMP ASSEMBLY

12" POLYMER CONCRETE HH

PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION

 BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

NOT TO SCALE

of       File: Rev.
                   

                                              

        

                  

                

GRADE LEVEL

IN 1" SCHEDULE 80 CONDUIT

DOWN CONDUCTOR

LPI CLASS II COPPER 



WITH 1/2" NUT

BRONZE CAP (TYP)

THREADED TINNED

STAINLESS STEEL THREADED ROD

ACCOMODATE 1/2"-13 N.C.

DRILL HOLE IN CAP TO

 3   6 

LIGHTNING PROTECTION ON MAST ARM

POLE HANDHOLE "DETAIL A"

CONDUCTOR

BRONZE CLAMP WITH CLASS II DOWN

TO ACCEPT 1/2"-13 BOLT FOR TINNED

DRILL AND TAP HANDHOLE FLANGE

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG231A.dgn   11/05/18          
     SIG-231-A     

PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION
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GROUND ROD (10')

3/4" COPPER CLAD

GALVANIZED CABLE

ALUMINUM CLAMP WITH

FOR CLAMP ASSEMBLY

SEE "DETAIL G" 

5/8" TINNED COPPER AIR TERMINAL (24")

FOR HANDHOLE PLACEMENT

AND "DETAIL C" 

SEE "DETAIL B"

12" POLYMER CONCRETE HH

AIR TERMINAL (24")

5/8" TINNED COPPER

1 1/2" ALUMINUM PIPE

IN HANDHOLE

MAST ARM TO GROUND ROD

DOWN CONDUCTOR THROUGH

LPI CLASS II TINNED COPPER

DOWN CONDUCTORS TO HANDHOLES

(2) LPI CLASS II TINNED COPPER

MAST ARM

ROD SPLICE

CABLE TO THREADED

DOWN CONDUCTOR TO ALUMINUM PIPE

LPI CLASS II TINNED COPPER

CLAMP (SEE DETAIL A)

VIA THREADED TINNED BRONZE

DOWN CONDUCTOR ATTACHED 

(2) 1/2" BOLT WITH COPPER 

GRADE LEVEL

FOR CLAMP ASSEMBLY

SEE "DETAIL F"

COPPER DOWN CONDUCTOR

LPI CLASS II TINNED

ARM OR TRUSS ARM ASSEMBLIES

COPPER DOWN CONDUCTOR FOR MAST

ADDITIONAL LPI CLASS II TINNED

CONDUIT

IN 1" SCHEDULE 80 

COPPER DOWN CONDUCTOR

LPI CLASS II TINNED



 4   6 

FOUNDATION

6
"

1 "

POUR.

PLACEMENT PRIOR TO CONCRETE

SUITABLE BANDING TO INSURE

SECURE CONDUITS TOGETHER WITH

PLAN

(3) 3" PVC SCHEDULE 80 CONDUIT

SCHEDULE 80 CONDUIT

(1) 1 1/2" PVC 

HANDHOLE 1 "

CRUSHED STONE

SPECIFICATIONS FOR CONSTRUCTION)

(PER LATEST STANDARD

4"X4" TREATED WOOD FRAME

GRADE (LEVEL)

GROUND RODS SHALL BE PLACED MINIMUM

GROUNDING ROD

12" HANDHOLE WITH

GROUNDING ROD

12" HANDHOLE WITH

 LAYOUT "DETAIL B"

STEEL POLE HANDHOLE PLAN VIEW

 LAYOUT "DETAIL C"

STEEL POLE HANDHOLE ELEVATION VIEW

WITH THE CURRENT N.E.C.

ENGINEER AND IN ACCORDANCE

ROD(S) (10') AS DIRECTED BY

3/4" COPPER CLAD GROUND

SUPPORT STRUCTURE FOUNDATION

(2) 1" PVC SCHEDULE 80 CONDUIT

HANDHOLES

FROM LIGHTNING PROTECTION

MAINTAIN 10' MIN. SEPARATION 

CONDUITS TO TS HANDHOLE

SEE DETAIL "SIG-040-A" FOR 

CONDUIT 90 DEGREE ELBOWS

(2) 1" SCHEDULE 80

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG231A.dgn   11/05/18          
     SIG-231-A     

OR AS APPROVED BY ENGINEER

DEEP. BOXES WILL BE STACKABLE. 

12"X12" POLYMER CONCRETE 24" 

PLAN DATE

SHEET

MICHIGAN DEPARTMENT OF TRANSPORTATION

 BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

NOT TO SCALE

of       File: Rev.
                   

                                              

        

                  

                

IN 1" SCHEDULE 80 CONDUIT

DOWN CONDUCTOR

LPI CLASS II COPPER 



FENDER WASHER (TYP)

STAINLESS STEEL

THREADED TINNED BRONZE CAP (TYP)

CLAMP (TYP)

TINNED BRONZE 

CLAMP (TYP)

TINNED BRONZE

1/2" WASHER (TYP)

1/2" WASHER (TYP)

IN HANDHOLE

DOWN CONDUCTOR TO GROUND ROD

LPI CLASS II TINNED COPPER

THREADED ROD (TYP)

1/2"-13 N.C STAINLESS STEEL

DRILL HOLE THROUGH POLE TO ACCOMODATE

STAINLESS STEEL THREADED ROD

INSTALLED WITH 1/2"-13 N.C 

PRE DRILLED AND TAPPED HOLE

1/2" NUT (TYP)

1/2" NUT (TYP)

1/2" NUT (TYP)

5/8" COPPER CLAD GROUND ROD (10')

5/8" COPPER CLAD GROUND ROD (10')

ON WOOD POLE "DETAIL E"

LIGHTNING PROTECTION CLAMP

 5   6 

PROFILE VIEW ALTERNATE VIEW

PROFILE VIEW ALTERNATE VIEW

ON STEEL POLE "DETAIL D"

LIGHTNING PROTECTION CLAMP

CONFIGURATION.

AND DOWN CONDUCTOR FOR SINGLE DOWN CONDUCTOR 

ADDITIONAL TINNED BRONZE THREADED CAP

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG231A.dgn   11/05/18          
     SIG-231-A     

PLAN DATE

SHEET
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5/8" TINNED COPPER AIR TERMINAL (24")

THREADED TINNED BRONZE CAP (TYP)

CLAMP (TYP)

TINNED BRONZE

1/2" WASHER (TYP)

THREADED ROD (TYP)

1/2"-13 N.C. STAINLESS STEEL 

DRILL AND TAP HOLE TO ACCOMODATE

1/2" NUT (TYP)

"DETAIL G"

 ALUMINUM STEEL GUSSETED TUBE

LIGHTNING PROTECTION CLAMP ON

 6   6 

PROFILE VIEW ALTERNATE VIEW

MAST ARM POLE "DETAIL F"

LIGHTNING PROTECTION CLAMP ON

5/8" TINNED COPPER AIR TERMINAL (24")

A MINIMUM OF 12 INCHES.

DEVICE(S) IT'S PROTECTING BY

AIR TERMINAL SHALL BE ABOVE THE

(*) NOTE:

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG231A.dgn   11/05/18          
     SIG-231-A     
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of       File: Rev.
                   

                                              

        

                  

                

THROUGH GUSSET TUBE

COPPER DOWN CONDUCTOR

LPI CLASS II TINNED

ALUMINUM GUSSETED TUBE

U-BOLT TO FIT AROUND 1 1/2"

1 1/2" ALUMINUM GUSSETED TUBE



























































STEEL LOCK NUT WITH DOUBLE SET SCREWS

ALUM SERRATED RING

LOCK NUT

ALUM OUTSIDE REINFORCING PLATE

SPAN WIRE

1 1/2" GALV. STEEL PIPE

WITH ARMOR ROD

(1/4" GALV. STEEL STRAND MIN.)

TETHER SPAN WIRE

COTTER KEY

SEE DETAIL "B"

BREAKAWAY TETHER ASSEMBLY

(SPECIAL DETAIL)

 1   5 

TETHER DETAILS

SPAN WIRE

SPAN WIRE

SAME ELEVATION.

CONTACT HEIGHTS NEED NOT BE AT THE

A SPAN SHALL BE TETHERED. SPAN POLE

ALL VEHICLE SIGNALS AND SIGNS HUNG ON

ROADWAY

17' MIN.

ELEVATION VIEW: TOP TETHER INSTALLATION 

R

Y

G

2'-0" MINIMUM

SPAN WIRE CLAMP

WASHER

#10 SS SCREW 5 PLACES

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG305C.dgn   04/08/19          

     SIG-305-C     

TETHER SPAN WIRE RUNS STRAIGHT ACROSS.

ATTACH TETHER ASSEMBLY SO THAT

DSP

ALUM INSIDE REINFORCING PLATE

5/16"-18 X 3-3/4" X 2-1/16" 

U-BOLT, STAINLESS STEEL

TYPE 304 STAINLESS STEEL (2)

WASHER, FLAT, 5/16" X 3/4" OD,

TYPE 304 STAINLESS STEEL (2)

NUT, NYLON LOCK, 5/16"-18,

ALUMINUM,  4" X 1.5", FOR 5/16" U-BOLT (2)

UNIVERSAL STABILIZER BAR,

Michigan Department of Transportation
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                  File:

TETHER SPAN WIRE

ANCHOR GUY

WOOD POLE

.38 THRU 3 PLACES

WITH ARMOR ROD

(1/4" GALV. STEEL STRAND MIN.)

TETHER SPAN WIRE

DETAIL "A": SPAN WIRE INSTALLATION WITH TOP TETHER SPAN WIRE

DETAIL "B": BREAK-AWAY TETHER ASSEMBLY FOR TOP OF SIGNAL HEAD



EYEBOLT

1 1/2" GALV. STEEL PIPE

SPLIT BOLT

SPLIT BOLT

SPLIT BOLT

IN WOOD OR PLASTIC MOULDING

#6 COPPER MIN. TO GROUNDING ROD

FROM OVERHEAD WEATHERHEAD

#6 COPPER MIN. GROUNDING WIRE

SPLIT BOLT

EYEBOLT

R

Y

G

R

Y

G

SPAN WIRE CLAMP

SPAN WIRE

5/8" DA BOLT

 2   5                                               RefDoc/TR/Signals/Web/Sp Det/Fin/SIG305C.dgn   04/08/19          
     SIG-305-C     

SPAN WIRE CLAMP

PREFORMED DEAD END BAIL

POLE CLAMP

SPAN WIRE

1 1/2" GALV. STEEL PIPE

THIMBLE

750 LBS. TENSION

WIRE WITH 500 TO

INSTALL THE TETHER

THIMBLE

THIMBLE

PLAN DATE

SHEET
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THIMBLE

 END BAIL

PREFORMED DEAD

 END BAIL

PREFORMED DEAD

750 LBS. TENSION

WIRE WITH 500 TO

INSTALL THE TETHER

TOP TETHER SPAN WIRE STEEL POLE CONNECTION DETAIL

TOP TETHER SPAN WIRE WOOD POLE CONNECTION DETAIL

DETAIL "A" & DETAIL "B"

TETHER ASSEMBLY SEE

REFER TO BREAK-AWAY

DETAIL "A" & DETAIL "B"

TETHER ASSEMBLY SEE

REFER TO BREAK-AWAY



WITH ARMOR ROD

(1/4" GALV. STEEL STRAND MIN.)

TETHER SPAN WIRE

ALUMINUM,  4" X 1.5", FOR 5/16" BOLT (2)

UNIVERSAL STABILIZER BAR,

1/2"

ROADWAY

 3   5 

SPAN WIRE

19' MAX.

17' MIN.

ELEVATION VIEW: BOTTOM TETHER INSTALLATION 

TURNBUCKLE

6" TAKEUP MIN.

BOTTOM TETHER BREAKAWAY LINK

1.12" TYP .16" TYP

3.28"

3.00"

5.38"

LINK

BREAKAWAY 

DETAIL "D": BREAK-AWAY TETHER ASSEMBLY FOR BOTTOM OF SIGNAL HEAD

4"

STRAIGHT ACROSS.

THAT TETHER SPAN WIRE RUNS

ATTACH TETHER ASSEMBLY SO 

BE AT THE SAME ELEVATION.

SPAN POLE CONTACT HEIGHTS NEED NOT

HUNG ON A SPAN SHALL BE TETHERED.

ALL VEHICLE SIGNALS AND SIGNS

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG305C.dgn   04/08/19          
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TETHER SPAN WIRE

ANCHOR GUY

WOOD POLE

& HARDWARE

5/16"-18, STAINLESS WASHER

HARDWARE KIT, TRI-STUD,

 

TYPE 304 STAINLESS STEEL 

NUT, NYLON LOCK, 5/16"-18,

STAINLESS

5/16" X 1-1/4" OD

WASHER, FENDER

LOCK/JAM NUT

TURNBUCKLE DETAIL

DETAIL "C": TETHER ASSEMBLY TRI-STUD BREAK-A-WAY

STAINLESS

5/16"-18 X 1 1/2",

BOLT, HEX HEAD TAP,

COTTER KEY

COTTER KEY

ALUM.

5/16"-18 NC,

TRI-STUD,

HANGER BODY,



R

Y

G

R

Y

G

SPLIT BOLT

SPLIT BOLT

IN WOOD OR PLASTIC MOULDING

#6 COPPER MIN. TO GROUNDING ROD

SPLIT BOLT

SPLIT BOLT

EYEBOLT

TURNBUCKLE

POLE CLAMP

TURNBUCKLE

EYEBOLT

 4   5 

SPAN WIRE CLAMP

SPAN WIRE

1 1/2" GALV. STEEL PIPE

SPAN WIRE CLAMP

SPAN WIRE

1 1/2" GALV. STEEL PIPE

5/8" DA BOLT

SEE DETAIL "D"

BREAKAWAY LINK

THIMBLE

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG305C.dgn   04/08/19          
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750 LBS. TENSION

WIRE WITH 500 TO

INSTALL THE TETHER

SEE DETAIL "D"

BREAKAWAY LINK

 END BAIL

PREFORMED DEAD

THIMBLE

 END BAIL

PREFORMED DEAD

 END BAIL

PREFORMED DEAD

 END BAIL

PREFORMED DEAD

THIMBLE

THIMBLE

FROM OVERHEAD WEATHERHEAD

#6 COPPER MIN. GROUNDING WIRE

BOTTOM TETHER SPAN WIRE STEEL POLE CONNECTION

BOTTOM TETHER SPAN WIRE WOOD POLE CONNECTION

750 LBS. TENSION

WIRE WITH 500 TO

INSTALL THE TETHER

DETAIL "C"

TETHER ASSEMBLY SEE

REFER TO BREAK-AWAY

DETAIL "C"

TETHER ASSEMBLY SEE

REFER TO BREAK-AWAY



NOTES

 5   5 

  

   PLATES MUST BE USED AT THE CONNECTION.

D. IF POLYCARBONATE HOUSING CONNECTS TO AN ALUMINUM CASE SIGN, REINFORCEMENT

   TRI-STUD UPPER ARM ASSEMBLY IN PLACE OF THE BOTTOM BRACKET.

   TOP AND BOTTOM OF THE POLYCARBONATE HOUSING (8 TOTAL) AND AN ALUMINUM

C. BOTTOM TETHERING 5-SECTION HEADS REQUIRES REINFORCEMENT PLATES ON THE

   OF POLYCARBONATE HOUSING. (4 PLATES TOTAL)

B. BOTTOM TETHERING REQUIRES REINFORCEMENT PLATES AT THE TOP AND BOTTOM 

   POLYCARBONATE HOUSING. (2 PLATES TOTAL)

A. TOP TETHERING REQUIRES REINFORCEMENT PLATES AT THE TOP OF THE 

7.   TRAFFIC SIGNAL HOUSING REINFORCEMENT PLATES ARE REQUIRED WHEN TETHERING.

     GROUNDING WIRE SHALL BE ATTACHED TO THE SPAN WIRE USING A TINNED COPPER SPLIT BOLT. 

GROUNDING WIRE SHALL CONTAIN ENOUGH SLACK FOR HEAD TO SWAY IN HIGH WINDS.

THE PAVEMENT WITHOUT THE BREAKAWAY LINK INSTALLED IS AT LEAST 14'.

THAT THE MINIMUM VERTICAL CLEARANCE OF THE SAGGING TETHER WIRE ABOVE

BREAKAWAY LINK IS INSTALLED. GROUNDING WIRE LENGTH SHALL BE ADJUSTED SO

GROUNDING WIRE ANCHOR HEIGHT TO THE SPAN WIRE IS ADJUSTED IN THE FIELD BEFORE6. 

ROADWAY.

SPANS, INSTALL TETHER HORIZONTALLY. MAINTAIN CLEARANCE OF 17' OVER

TETHER WIRE SHALL BE 7-STRAND ASTM A475 HS  1/4 INCH. ON ALL5. 

BREAKAWAY LINK SHALL YIELD AT 3325 LBS OF TENSION.4. 

FLAT SIDE OF THE EXTENDER BAR.

THEN USE AN ANCHOR EXTENSION. CLAMP ASSEMBLY MUST BE ATTACHED TO THE

3.   IF  SIGNAL ORIENTATION IS NOT PERPENDICULAR TO SPAN AND TETHER WIRE,

2.   INSTALL GROUND WIRE AT BOTH ENDS OF TOP AND BOTTOM TETHERING.

MINIMIZE MOVEMENT OF SIGNAL HEADS IN HIGH WINDS. TYPICAL TENSION IS 500 TO 750 LBS.

     IT SHALL BE REMOVED AND REPLACED. THE WIRE TENSION SHALL BE ADJUSTED TO

     TETHER SPANS, IF BREAKAWAY LINK  BEGINS TO YIELD  DURING  INSTALLATION,

BREAKAWAY LINK AND TURNBUCKLE ARE REQUIRED AT BOTH ENDS OF ALL BOTTOM 1. 
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           SPAN WIRE TOP TETHER DETAILS           

STANDARD PLAN FOR

APPROVED BY:

APPROVED BY:
DIRECTOR, BUREAU OF DEVELOPMENT           

FIELD SERVICES        DIRECTOR, BUREAU OF 

ALL VEHICLE SIGNALS AND 

SIGNS HUNG ON A SPAN 

SHALL BE TETHERED. SPAN 

POLE CONTACT HEIGHTS 

NEED NOT BE AT THE

SAME ELEVATION.

ROADWAY

ATTACH TETHER ASSEMBLY 

SO THAT TETHER SPAN WIRE 

RUNS STRAIGHT ACROSS.

SPAN WIRE

TETHER SPAN WIRE

ANCHOR GUY

WOOD POLE

1
7

'-
0

"
 M

IN
.

DETAIL - TOP TETHER
1

SPAN WIRE CLAMP

 GALV STEEL PIPE2
1

1

2
'-0

" M
IN
IM

U
M

SEE DETAIL "3"

TETHER ASSEMBLY,

BREAKAWAY

LOCK NUT

ALUM SERRATED RING

ALUM OUTSIDE REINFORCING PLATE

DOUBLE SET SCREWS

STEEL LOCK NUT WITH

COTTER KEY

WITH ARMOR ROD

TETHER SPAN WIRE

#10 S.S. SCREW 5 PLACES

WASHER

SPAN WIRE

ALUM INSIDE REINFORCING PLATE

DETAIL - SPAN WIRE INSTALLATION 
2

"16
1

x 2

"4
3

5/16"-18 x 3

U-BOLT, S.S.

FOR 5/16" U-BOLT (2)

BAR ALUMINUM 5"x1.5" 

UNIVERSAL STABILIZER 

3 PLACES

Ø 0.38 THRU

TYPE 304 S.S. (2)

5/16" x 3/4" O.D.

WASHER FLAT 

S.S. (2)

5/16"-18 TYPE 304

NUT NYLON LOCK 

ARMOR ROD

WIRE WITH 

TETHER SPAN 

TOP OF SIGNAL HEAD

DETAIL - BREAKAWAY TETHER ASSEMBLY FOR

3
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           TOP TETHER CONNECTION DETAILS          

STANDARD PLAN FOR

PREFORMED DEAD END BAIL

SPLIT BOLT

PREFORMED DEAD END BAIL

SPLIT BOLT

THIMBLE

EYEBOLT

750 LBS TENSION

WIRE WITH 500 TO

INSTALL THE TETHER 

DETAIL "2" & DETAIL "3"

TETHER ASSEMBLY, SEE

REFER TO BREAKAWAY

" GALV STEEL PIPE2
1

1

SPAN WIRE CLAMP

SPAN WIRE

THIMBLE

IN WOOD OR PLASTIC MOULDING

#6 COPPER MIN TO GROUNDING ROD

ON SIG-010-A

SEE DETAIL "E" 

5/8" Ø BOLT

TOP TETHER SPAN WIRE WOOD POLE CONNECTION
5

FROM OVERHEAD WEATHERHEAD

#6 COPPER MIN GROUNDING WIRE

SPLIT BOLT

THIMBLE

THIMBLE

EYEBOLT

SPLIT BOLT

PREFORMED DEAD END BAIL

ON SIG-010-A

SEE DETAIL "A"

POLE BAND CLAMP

750 LBS TENSION

WIRE WITH 500 TO

INSTALL THE TETHER DETAIL "2" & DETAIL "3"

TETHER ASSEMBLY, SEE

REFER TO BREAKAWAY

" GALV STEEL PIPE2
1

1

SPAN WIRE CLAMP

SPAN WIRE

TOP TETHER SPAN WIRE STEEL POLE CONNECTION
4
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          SPAN WIRE BOTTOM TETHER DETAILS         

STANDARD PLAN FOR

ALL VEHICLE SIGNALS AND 

SIGNS HUNG ON A SPAN 

SHALL BE TETHERED. SPAN 

POLE CONTACT HEIGHTS 

NEED NOT BE AT THE

SAME ELEVATION.

ROADWAY

ATTACH TETHER ASSEMBLY 

SO THAT TETHER SPAN WIRE 

RUNS STRAIGHT ACROSS.

SPAN WIRE

TETHER SPAN WIRE

ANCHOR GUY

WOOD POLE

1
9

'-
0

"
 M

A
X

1
7
'-

0
"
 M

IN

BOTTOM TETHER INSTALLATION
6

S.S.

"  O.D.4
1

5/16" x 1

WASHER FENDER

TYPE 304 S.S.

NUT NYLON LOCK 5/16"-18

WITH ARMOR ROD

TETHER SPAN WIRE

NC, ALUMINUM

TRI-STUD, 5/16"-18

HANGER BODY,

BOLT (2)

" FOR 5/16"2
1

ALUMINUM 5"x1

UNIVERSAL STABILIZER BAR,

", S.S.2
1

5/16"-18 x 1

BOLT, HEX HEAD TAP,

& HARDWARE

5/16"-18 S.S. WASHER

HARDWARE KIT, TRI-STUD,

DETAIL - TETHER ASSEMBLY TRI-STUD BREAKAWAY
7

Ø 0.16" TYP
Ø 1.12" TYP

COTTER KEY

3.00"

2
.6

2
"

5.38"

FOR BOTTOM OF SIGNAL HEAD

DETAIL - BREAKAWAY TETHER ASSEMBLY

8

LINK

BREAKAWAY TURNBUCKLE COTTER KEY

1/2"

6" TAKEUP MIN

4"

DETAIL - TURNBUCKLE
9

LOCK/JAM NUT
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         BOTTOM TETHER CONNECTION DETAILS         

STANDARD PLAN FOR

SPAN WIRE CLAMP

SPAN WIRE

" GALV STEEL PIPE2
1

1

DETAIL "7" 

TETHER ASSEMBLY, SEE

REFER TO BREAKAWAY

750 LBS TENSION

WIRE WITH 500 TO

INSTALL THE TETHER 

SPLIT BOLT

PREFORMED DEAD END BAIL

SPLIT BOLT

THIMBLE

FROM OVERHEAD WEATHERHEAD

#6 COPPER MIN GROUNDING WIRE

ON SIG-010-A

SEE DETAIL "D" 

POLE BAND CLAMP

THIMBLE

EYEBOLT
SEE DETAIL "8"

BREAKWAY LINK,

TURNBUCKLE

BOTTOM TETHER SPAN WIRE STEEL POLE CONNECTION
10

SPLIT BOLT

THIMBLE

PREFORMED DEAD END BAILSPAN WIRE CLAMP

SPAN WIRE

" GALV STEEL PIPE2
1

1

DETAIL "7"

TETHER ASSEMBLY, SEE

REFER TO BREAKAWAY

FROM OVERHEAD WEATHERHEAD

#6 COPPER MIN GROUNDING WIRE

ON SIG-010-A

SEE DETAIL "E"

5/8" DIA BOLT

EYEBOLT

TURNBUCKLE

SEE DETAIL "8"

BREAKWAY LINK,

THIMBLE

SPLIT BOLT

PREFORMED DEAD END BAIL

750 LBS TENSION

WIRE WITH 500 TO

INSTALL THE TETHER 

BOTTOM TETHER SPAN WIRE WOOD POLE CONNECTION
11
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(SPECIAL DETAIL) 07/27/23

PLAN DATE

        ASSIGNMENT SIGN CONNECTION DETAILS        

         EXTENDER OPTION AND OVERHEAD LANE        

STANDARD PLAN FOR

24", & 72 (CUT TO LENGTH)

EXTENDER OPTION 8", 11", 19", 

12

BOTTOM PLATE

ANGLES

ALUMINUM

STEEL OR

2" X 2" X 3/8"

5/8" THREADED ROD
OVAL EYE BOLT

6" (TYP)

SPAN CABLE CLAMPS OF SIGN�

DETAIL - OVERHEAD LANE 

13

1. ALUMINUM ANGLES SHALL BE USED
FOR ALUMINUM SIGNS (TYPE III).

2. STEEL OR ALUMINUM ANGLES MAY BE
USED ON PLYWOOD SIGNS (TYPE II).

NOTES:

ASSIGNMENT SIGN CONNECTION

  
REINFORCEMENT PLATES MUST BE USED AT THE CONNECTION.
IF POLYCARBONATE HOUSING CONNECTS TO AN ALUMINUM CASE SIGN, D. 
THE BOTTOM BRACKET.
(12 TOTAL) AND AN ALUMINUM TRI-STUD UPPER ARM ASSEMBLY IN PLACE OF 
ON THE TOP AND BOTTOM OF THE POLYCARBONATE HOUSING
BOTTOM TETHERING 5-SECTION HEADS REQUIRES REINFORCEMENT PLATES C. 
BOTTOM OF POLYCARBONATE HOUSING. (4 PLATES TOTAL)
BOTTOM TETHERING REQUIRES REINFORCEMENT PLATES AT THE TOP AND B. 
POLYCARBONATE HOUSING. (2 PLATES TOTAL)
TOP TETHERING REQUIRES REINFORCEMENT PLATES AT THE TOP OF THE A. 

TETHERING.
TRAFFIC SIGNAL HOUSING REINFORCEMENT PLATES ARE REQUIRED WHEN 5.

BOLT. 
WIRE SHALL BE ATTACHED TO THE SPAN WIRE USING A TINNED COPPER SPLIT 
CONTAIN ENOUGH SLACK FOR HEAD TO SWAY IN HIGH WINDS. GROUNDING
BREAKAWAY LINK INSTALLED IS AT LEAST 14'. GROUNDING WIRE SHALL 
THE SAGGING TETHER WIRE ABOVE THE PAVEMENT WITHOUT THE
LENGTH SHALL BE ADJUSTED SO THAT THE MINIMUM VERTICAL CLEARANCE OF 
FIELD BEFORE BREAKAWAY LINK IS INSTALLED. GROUNDING WIRE
GROUNDING WIRE ANCHOR HEIGHT TO THE SPAN WIRE IS ADJUSTED IN THE 4. 

ATTACHED TO THE FLAT SIDE OF THE EXTENDER BAR.
WIRE, THEN USE AN ANCHOR EXTENSION. CLAMP ASSEMBLY MUST BE
IF SIGNAL ORIENTATION IS NOT PERPENDICULAR TO SPAN AND TETHER 3.

INSTALL GROUND WIRE AT BOTH ENDS OF TOP AND BOTTOM TETHERING.2.

WINDS. TYPICAL TENSION IS 500 TO 750 LBS.
SHALL BE ADJUSTED TO MINIMIZE MOVEMENT OF SIGNAL HEADS IN HIGH
INSTALLATION, IT SHALL BE REMOVED AND REPLACED. THE WIRE TENSION 
BOTTOM TETHER SPANS. IF BREAKAWAY LINK  BEGINS TO YIELD DURING 
BREAKAWAY LINK AND TURNBUCKLE ARE REQUIRED AT BOTH ENDS OF ALL 1. 

NOTES:

























































































































               SIG-431-A     
 1   2 

aluminum, IP68

Housed in 1/4" milled

resolution

2560 X 1920 pixel 

Lens: 180° Fisheye

Mounting Bracket

for power and data

Signal Cat5e 600V. cable 

Cat5e 600V. burial grade cable 

AND MOUNTING BRACKET

ARM MOUNTED HEMISPHERICAL CAMERA 

TYPICAL WIRING OF BRACKET ARM/MAST

HEMISPHERICAL CAMERA

9.9" Dia.

7
.9

"

    HEMISPHERICAL VIDEO    

     DETECTION SYSTEM      
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     SIG-431-A     
 2   2 

camera mounted on mast arm

Mounting height of 25'-28'when 

45 degrees to the intersection

Camera mounted on luminaire arm 

front of the stopbar

approx. midway out and in

Camera mounted on mast arm 

RELATIVE TO INTERSECTION

HEMISPHERICAL CAMERA PLACEMENT

steel band

1/2" stainless

bracket

Camera mounting

lock washers & nuts

zinc phosphate plating with

5/8" dia "U" bolts, cadmium or

grounding lug to ground rod(s) 

wire from bracket area  to

#6 stranded copper ground

Steel pole

as specified on plans)

(truss arm length

detection camera

hemispherical

6', 9', 12', 15', 18'

MOUNTING DIAGRAMS

MAST ARM/BRACKET TRUSS ARM

R

Y

G

R

Y

G

R

Y

G

Cat5e 600V. cable

Cat5e 600V, cable

>
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on Plans

120"As specified

on Plans

120"As specified

installed on steel poles

6. Hemispherical camera shall only be

"head-on" view of all approaches.

5. Installer should aim for the best

least amount of occlusion.

4. Camera should be located with the

on a luminare arm and 50' on mast arm

the intersection center when mounted

3. Camera must be less than 75' from

of the intersection with no occlusion.

the camera can be located near the center

2. Mast arm mounts are only acceptable if

as specified on the plans.

less than 28' when using a mast arm. Or 

high when using a luminaire arm and no 

1. Camera should be mounted at least 35'

Notes:
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