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TRAFFIC SIGNAL SPECIAL DETAILS INDEX/CHECKLIST

ChT_th;fl *One Completed Checklist required upon plan submittal for each contract package
Applicable 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
S1G-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
SI1G-030-B TS Mast Arm Pole/Mast Arm Details - Category | 6
SIG-031-A TS Mast Arm Pole/Mast Arm Requirements - Category | 6
SIG-031-B TS Mast Arm Pole/Mast Arm Details - Category |1 6
SIG-032-A TS Mast Arm Pole/Mast Arm Requirements - Category 11 6
SI1G-032-B TS Mast Arm Pole/Mast Arm Details - Category |11 6
SIG-033-A TS Mast Arm Pole/Mast Arm Requirements - Category 111 6
SIG-040-A TS Mast Arm Standard Foundations 4
S1G-040-B TS Mast Arm Drilled Foundations Shaft 4
SIG-050-A Wood Pole Guys And Seting Depth 2
S1G-060-A Steel Truss Brackets 3
SIG-061-A Clamp On Bracket Arm Assembly (Street Light) 1
SI1G-070-A Pedestal Foundation 3
SIG-071-A Pedestal Base Alternate Anchore Details 2
SIG-072-A Helix Pedestal Foundation 2
S1G-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
SI1G-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
S1G-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

mdot_signal index-checklist sp-det-8 & 17-09-30-23.xIsx (PWLink)
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SEE DETAILS "D & E"
SHEET 4 OF 5\ 8

WOOD POLE SIZE & CLASS
AS SHOWN ON PLANS

POWER COMPANY
SECONDARY SERVICE

3" SERVICE CAP (PVC)

CONTACT HEIGHT AS
SHOWN ON PLA

12 1

GROUND WIRE’/

POLE CONTACT HEIGHT (POCH)
AS SHOWN ON PLANS

PREFORMED GUY GRIP DEAD ENDS
SEE DETAIL "A"
STEEL POLE TOP

COIL 10" OF TRAFFIC SIGNAL
CABLE FOR FUTURE ADJUSTMENT
OF SIGNAL SPAN (DRIP LOOP)

(#) SEE NOTES ON SHEET 2 OF 6
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b NOTE: 2
8 1) USE NUMBER & TYPE OF T.S. AS CALLED FOR ON PLAN 5
c| ™ 2) ALIGN RED INDICATIONS AT SAME HEIGHT PER APPROACH o
3) THIS DIMESION WILL EXCEED 17; WHEN THERE ISA 4 o
SECTION HEAD ON THE SAME SPAN (IN ORDER TO
WOOD POLE —] KEEP RED INDICATIONS AT THE SAME ELEVATION) £
I~ £ 4) PREFORMED LASHING ROD TO BE INSTALLED THE FULL 4
@\ ® LENGTH WHERE SIGNAL WIRE IS INSTALLED WITH
s SPAN WIRE STEEL POLE
I )
= [TOP OF
PROPOSED TOP OF FOUNDATION
IGRADE GRADE CENTERLINE @\‘@ //
-
1 DETAIL - TYPICAL SPAN WIRE INSTALLATION T.S.
NTS STEEL POLE & WOOD POLES
TINNED BRASS SPLIT
BOLT CONNECTOR FOR
GROUND WIRE
NO. ITEM e
1 | TRAFFIC SIGNAL (NO. HEADS AS INDICATED) #6 COPPER _\
2 | SPAN WIRE HANGER JUMPER PERFORMED
DEAD-END
3 | 5/16" EXTRAHIGH STRENGTH SPAN WIRE TAIL OF SPAN
4 | 3" SERVICE CAP (WEATHERHEAD), (METAL FOR STEEL AND PVC FOR WOOD POLES) TINNED BRASS SPLIT
BOLT CONNECTOR FOR
5 P.J. TRAFFIC SIGNAL CABLE (AS SPECIFIED) GROUND WIRE
6 | PREFORMED LASHING RODS
7 | POLE BAND CLAMP (STEEL POLE)
8 | GUY THIMBLE (2" DIA.) DETAIL - COPPER JUMPER
9 | (2)5/8" X 4" LONG BOLT, NUT, WASHERS PER POLE BAND CLAMP (STEEL POLE) NTS
10 | INSTALL SPAN WIRE PREFORMED (ARMOR ROD) UNDER EACH SPAN HANGER NOTE:
11 | ACCESS HAND HOLE ALL NEW & EXISTING STEEL POLES PORCELAIN STRAIN INSULATOR ( IF REQUIRED
pr - SHALL MEET THE CODES AND PLACEMENT
5/8" EYEBOLT, OVAL EYE AND NUT REQUIREMENTS OF THE LOCAL UTILITY CO.
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
P STANDARD PLAN FOR
APPROVED BY: L SPAN WIRE CASING DETAILS
DIRECTOR, BUREAU OF FIELD SERVICES Michigan Department of Transportation
APFROVED BY: DEPARTMENT DIREGTOR (SPECIAL DETAIL) 07/27/23 SIG-010-A SHEET
DIRECTOR, BUREAU OF DEVELOPMENT BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE - - 1OF T




SEE DETAILS

"D

SHEET 4 OF 5

®

&E"

3" SERVICE CAP (PVC)

CONTACT HEIGHT AS
SHOWN ON PLANS

WOOD POLE SIZE & CLASS
AS SHOWN ON PLANS

POWER COMPANY POLE CONTACT HEIGHT (POCH)
SECONDARY SERVICE AS SHOWN ON PLANS

@ SEE DETAIL "A" SHEET 1 OF 5

COIL 10" OF TRAFFIC SIGNAL
CABLE FOR FUTURE ADJUSTMENT
OF SIGNAL SPAN (DRIP LOOP)

(#) SEE NOTES ON SHEET 2 OF 6

10

3" SERVICE CAP

(METAL)
STEEL POLE TOP

SEE DETAILS
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A S NOTE: E @
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5 u THE FULL LENGTH WHERE SIGNAL WIRE IS el 5
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TOP OF
PROPOSED
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1 TYPICAL FLASHING BEACON INSTALLATION ON STEEL AND WOOD POLES
NTS
NO. ITEM
1 | TRAFFIC SIGNAL (NO. HEADS AS INDICATED)
2 | SPAN WIRE HANGER
3 | 5/16" EXTRAHIGH STRENGTH SPAN WIRE
4 | 3" SCHEDULE 80 PVC OR RIGID METAL (*) SEE NOTE ON SHEET 2 OF 5
5 | P.J. TRAFFIC SIGNAL CABLE (AS SPECIFIED) NOTES:
6 | PREFORMED LASHING RODS (*) FOR PROJECTS MAINTAINED BY THE WAYNE CO. DEPARTMENT
OF PUBLIC SERVICES (WCDPS), USE RIGID METAL FOR CONDUIT(S)
7 | POLE BAND CLAMP (STEEL POLE) FROM GRADE LEVEL TO 10’ (MIN.) ABOVE GRADE OR AS DIRECTED
8 | GUY THIMBLE (2" DIA.) BY THE ENGINEER.
9 | (2)5/8" X 4" LONG BOLT, NUT, WASHERS PER POLE BAND CLAMP (STEEL POLE) (#) FOR PROJECTS MAINTAINED BY THE ROAD COMMISSION FOR
10 | INSTALL SPAN WIRE PREFORMED (ARMOR ROD) UNDER EACH SPAN HANGER OAKLAND COUNTY (RCOC), USE DRIP LOOP (WITHOUT COIL)
FOR FUTURE ADJUSTMENT OF SIGNAL SPAN.
11 | ACCESS HAND HOLE ALL NEW & EXISTING STEEL POLES
12 | 5/8" EYEBOLT, OVAL EYE AND NUT
43 | WOOD MOULDING OR PLASTIC DUCT (10' FROM GROUND LEVEL)
14 | 3" SERVICE CAP (WEATHERHEAD), (METAL FOR STEEL AND PVC FOR WOOD POLES)
15 | PREFORMED GUY GRIP DEAD ENDS
4 STANDARD PLAN FOR
« SPAN WIRE CASING DETAILS
Michigan Department of Transportation
DEPARTMENT DIRECTOR (SPECIAL DETAIL) 07/27/23 SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE S I G_O 1 O_A 20F7
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POLE CAP

3" SERVICE CAP
_ (METAL)

18" MAX.

;CABLE SPAN

<THIMBLE SEE DETAIL

\

\ OVAL EYE NUT
SIGNAL SPAN

IN—POLE BAND
(ONE SPAN PER
POLE BAND)

A

NUT (GRADE 5)

CARRIAGE BOLT & HEX

A449 HEAVY HEX BOLT (2 PER CLAMP)

LOCK WASHER, FLAT WASHER AS REQUIRED, &

HEAVY HEX NUT (HOT DIP GALVANIZED)

POLE BAND .

315"

THIMBLE (2" @)
OVAL EYE NUT

O DETAIL - POLE BAND CLAMP ON STEEL POLE

‘ 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
ALOW 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 AMINIMUM OF 1.5 TIMES THE

POLE BAND THICKNESS.

3" SERVICE CAP (METAL)
(PLUG ALL UN-USED HOLES
IN WEATHERHEAD)

18" MAX

3 LAYERS BLACK
FRICTION TAPE
OVER END OF
LASHING ROD

PERFORMED

DEAD END

MULTICONDUCTOR TRAFFIC
SIGNAL CABLE. COIL 10' OF TRAFFIC
CABLE (DRIP LOOP) FOR FUTURE
ADJUSTMENT

9" RADIUS MIN

NO SPLICES ALLOWED
BETWEEN SIGNAL HEAD
AND CONTROLLER BOX

POLE BAND MOUNTED
FOR SECONDARY SERVICE

/T-(‘POLE CAP

e

POWER CO. SEC SERVICE
(120/240 A.C. SINGLE PHASE)

POLE BAND MOUNTED

WRAP SPAN WIRE
AROUND POLE WITHA
MINIMUM 10' TAIL

FOR ADJUSTMENT

\\TINNED BRASS SPLIT BOLT
CONNECTOR FOR GROUND WIRE
(SEE DETAIL "A" SHEET 1 OF 6)

—GROUND WIRE

POLE BAND CLAMP

SIDE

6" (TYP)
18" MAX

v

3'MIN (VARIABLE)

6" (TYP)

N
4
~ N
)
%" MIN.
BACK

. DETAIL - THIMBLE

STEEL POLE CAP
3" SERVICE CAP (METAL)

(PLUG ALL UN-USED HOLES
IN WEATHERHEAD)

\3“ CONDUIT WITH

PVC BELL ENDS

HANGER AND BAND
SADDLE

COIL 10' OF TRAFFIC SIGNAL CABLE FOR
FUTURE ADJUSTMENT (DRIP LOOP)

@ DETAIL-CABLING ON STEEL POLE

:SPAN WIRE

A—

@ DETAIL - SERVICE CABLE ON STEEL POLE

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR

SPAN WIRE CASING DETAILS

(SPECIAL DETAIL)
FHWA APPROVAL

07/27/23
PLAN DATE

SIG-010-A

SHEET
30F7




THIMBLE
(2" DIA)
—

SPAN WIRE
REFORMED DEAD END

GALVANIZED STEEL

BULL RING 1" THICK (2" DIA)

PREFORMED DEAD END

SPAN WIRE

DETAIL
3-WAY TIE OFF BULL RING

NOTE:

SPAN WIRE
PREFORMED DEAD END

3 LAYERS OF BLACK
FRICTION TAPE
AROUND END OF
DEAD END & SPAN

TINNED BRASS SPLIT BOLT
CONNECTOR FOR GROUND WIRE
&

TAIL OF SPAN

#6 COPPER JUMPER
TINNED BRASS SPLIT
BOLT CONNECTOR FOR
GROUND WIRE

DETAIL COPPER JUMPER
3-WAY TIE OFF

PORCELAIN STRAIN INSULATOR (IF REQUIRED)
SHALL MEET THE CODES AND PLACEMENT
REQUIREMENTS OF THE LOCAL UTILITY CO.

5/8" DA BOLT

WOOD OR PLASTIC MOLDING

3" SERVICE CAP (PVC) (FOR TRAFFIC
SIGNAL INSTALLATION) (USE 1 1/2" TO
3" PVC FOR FLASHING BEACON
INSTALLATION)

NO SPLICES ALLOWED BETWEEN
SIGNAL HEAD & CONTROLLER BOX

PREFORMED DEAD END

3 LAYERS BLACK FRICTION TAPE
OVER END OF LASHING ROD

[l

LOOP SPAN WIRE WITH
AMINIMUM 5' TAIL FOR

WOOD POLE

POWER CO. SECONDARY SERVICE
(120/240 A.C. SINGLE PHASE)

USE 3" SCHEDULE 80 PVC OR RIGID METAL
CONDUIT (FOR TRAFFIC SIGNAL INSTALLATION)
(USE 1 1/2" TO 3" SCHEDULE 80 PVC FOR
FLASHING BEACON INSTALLATION)

GROUND WIRE
TINNED BRASS SPLIT BOLT

ADJUSTMENT

MULTICONDUCTOR TRAFFIC SIGNAL
CABLE. COIL 10' OF TRAFFIC SIGNAL
CABLE (DRIP LOOP) FOR FUTURE
ADJUSTMEN

#6 COPPER MIN TO GROUNDING
ROD IN WOOD OR PLASTIC
MOULDING

CONNECTOR FOR GROUND WIRE
O (SEE DETAIL "A" SHEET 1 OF 6)

GALVANIZED STEEL 2 HOLE STRAP

(3 FT SPACING) (1/4" x 1/2" HEX HEAD
LAG SCREW U-GUARD FASTENER OR
APPROVED EQUAL)

5/16" GUY STRAND (TYP)

E

O DETAIL - CABLING ON WOOD POLE

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
SPAN WIRE CASING DETAILS

07/27/23
PLAN DATE

(SPECIAL DETAIL)
FHWA APPROVAL

SIG-010-A

SHEET
40F7

SECT




(2" DIA)

GEN HANGER

STAINLESS STEEL

THIMBLE
(2" DIA)

PERFORMED DEAD END

DETAIL COPPER JUMPER

TINNED BRASS SPLIT BOLT
CONNECTOR FOR GROUND WIRE

3-WAY TIE OFF

S.S. BOLT-IN NYLOCK NUTS (18-8)
TORQUE HARDWARE TO 20 FT-LBS

SPAN BAR

STAINLESS STEEL

STAINLESS STEEL

GEN HANGER

GEN HANGER

SPAN BAR

PERFORMED DEAD END

STAINLESS STEEL

#6 COPPER JUMPER

DETAIL SPAN HANGER ASSEMBLY (ALTERNATE)

(2" DIA)

GEN HANGER

GEN HANGER

STAINLESS STEEL

S.S. BOLT 1/4-20 X 3/4 (18-8)
TORQUE HARDWARE TO 20 FT-LBS

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR

SPAN WIRE CASING DETAILS

(SPECIAL DETAIL)
FHWA APPROVAL

07/27/23
PLAN DATE

SIG-010-A

SHEET
50F7




SPAN WIRE

PREFORMED
DEAD END

TC1TYPE
CONNECTOR

(2) GALVANIZED STEEL BAR

TC1 BARRON BETHA
TYPE CONNECTOR
(OR APPROVED EQUAL)

PREFORMED
DEAD END

SN\

SPAN WIRE

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

120° MIN

30" (MIN.) OR AS CALLED
FOR ON PLANS

T.S. AS CALLED
FOR ON PLANS

(2) WASHERS

ANGLE CLAMP

ARMOR ROD

/

SPAN WIRE
ARMOR ROD

PIN W/ COTTER KEY

HOLE SUSPENSION CLAMP

12"

(2) GALVANIZED STEEL BAR

HOLE :
PIN W/ COTTER/Q
KEY
7 TC1 BARRON BETHEA
PREFORMED g TYPE CONNECTOR
DEAD END o (OR APPROVED EQUAL)
7
SPAN WIRE q

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

< STANDARD PLAN FOR
SPAN WIRE CASING DETAILS

Michigan Department of Transportation

DEPARTMENT DIRECTOR (SPECIAL DETAIL) 07/27/23
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE S I G_O 1 O_A

SHEET
6 OF 7
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WOoOoD POLE\

NOTE: ﬁ

1) POLE CONTACT HEIGHT (POCH) WILL BE 23'-0" ON BOX SPAN UNLESS
OTHERWISE SPECIFIED ON PLANS OR AS DIRECTED BY THE ENGINEER.

/STEEL POLE
2) ALL RED INDICATIONS SHOULD ALIGN HORIZONTALLY.
METAL SERVICE CAP
/_(WEATHER—HEAD)

wooD POLE\

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

POCH 23'-0 ORAS Y
SHOWN ON PLANS /—POCH 24'-0" OR AS
ﬁ_ SHOWN ON PLANS
£ 3 5 O
@ O
ONLY @ )

PROVIDE 17'-0" OF UNDERCLEARANCE

170" 170"

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

NOTE:

WITHALEFT RURN PHASE UNLESS OTHERWISE SPECIFIED ON
ON PLANS OR AS DIRECTED BY THE ENGINEER.

STEEL POLE
2) ALL RED INDICATIONS SHOULD ALIGN HORIZONTALLY. /

METAL SERVICE CAP
12" PIPE 12" PIPE /_(WEATHER—HEAD)

POCH 24'-0 ORAS

SHOWN ON PLANS fﬁf
POCH 24'-0" OR AS
— /SHOWN ON PLANS
l l )
:
s e} 8 4TH LEVEL
=
PROVIDE 170" OF UNDERCLEARANCE 170"
DETAIL B: INSTALLATION OF BOX SPAN WIRE T.S.
= WILT PHASE OR 4TH LEVEL ON STEEL OR WOOD POLES =
NOTE:
] 1) POLE CONTACT HEIGHT (POCH) WILL BE 24'-0" ON BOX SPAN M
WITH A FLASHING YELLOW ARROW UNLESS OTHERWISE SPECIFIED ON
ON PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POLE
2) ALL RED INDICATIONS SHOULD ALIGN HORIZONTALLY. /
Woob POLE\ METAL SERVICE CAP
POCH 24'-0 OR AS 12" PIPE 12" PIPE /—(WEATHER-HEAD)
SHOWN ON PLANS /?y/
POCH 24'-0" OR AS
— — /SHOWN ON PLANS
7 ] g
: %
FYA DOG HOUSE
8 s SHE
S
17-0" PROVIDE 17'-0" OF UNDERCLEARANCE
= DETAIL C: INSTALLATION OF BOX SPAN WIRE T.S. U

FYA AND DOGHOUSE ON STEEL OR WOOD POLES

BOX SPAN WIRE T.S ON STEEL OR WOQOD POLES
FOR USE ON OAKLAND COUNTY ROADS ONLY

< STANDARD PLAN FOR
SPAN WIRE CASING DETAILS

Michigan Department of Transportation

DEPARTMENT DIRECTOR (SPECIAL DETAIL) 07/27/23 SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE S I G'01 O-A 7OF7

SECT




Jacket Support wire

134" dia.

Web

Conductor(s)

FIGURE 8 CABLE
INTERGRAL MESSENGER (I.M.) CABLE SECTION
DETAIL "A"

Cable hanger - Joslyn Stock

Number J-2235 or approved equadl Automatic Iine

splice
12" 18"
—
= [
Wood pale Aﬁ\\x e
Figure "8" cable closure.
\v/;::> Reliable Electic Company

Allow 3" of cable beyond
Catalog No. 100-MC or support wire splice, so

approved equal that twisted pairs can be

terminated in cable closure
AERTAL SPLICE
DETAIL "C”

5/8" eyebolt or 5/8 " DA bolt
with oval eye

) Wrap span wire (note: 1f eyebolt is used
Crounding harness.North around pole with g 1/2" thimble is required.)
Electric Company Cat

N minimumum 10" fail for
5-732029 or approved equal adjustment

Connect to Double nuts with |
messenger lock washer o P Deadend
Crimp connector === Z///Ai
R [ I 1
Connect to u " I::>
messenger 27 x 2" curved I
vasher Remove insulation
from support wire.
Down Guy Clevis
(5/8" Chance S No. 2
or approved equal) Split bolt
connector
Wood pole #6 ground wire
Moulding
CABLE CLOSURE DEAD-END POLE
DETAIL "D” DETAIL B
NOT TO SCALE File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIGO11A.dgn Rev. 02/16/17

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

MT@WQI ENGINEER OF DELIVERY INSTQLLQTION OF INTEGRQL

PREPARED BY

TRAFFIC AND SAFETY MESSENGER CABLE

ENGINEER OF DEVELOPMENT

DRAWN BY: DJF (SPECIAL DETAIL ) SIG-011-A SHEET
CHECKED BY: FHWA APPROVAL DATE PLAN DATE 1 of4




5/8" eyebolt or 5/8" DA bolt with oval eye
, , (note: 1T eyebolt is used
27 x 27 curved 1/2" thimble is required.)
washer

Deadend L =

Deadend 5/8" eyebolt \\\\\\
%//AfTGpe
<

Tape

Split U-bolt
/ connector
4

Remove insulation
from support wire

Split U-bolt connector

Remove insulation , , f
Deadend from support wire 2" x 2" curved
washer
Drip loop
Tape

1/2" thimble

Decdemd///ﬂ
90 DEG. CORNER POLE

10 DEG. - 45 DEG. ANGLE POLE
DETAIL "F” DETAIL "G”

-

a

s

N\

A

Drip loop

Tape

Cable hanger Cable hanger

Wood pole \\\\\§<::::f/'\\

Steel or concrete <::::>//ﬁ\\
pole 4*\\\\\§
5/8" thru
bolt \q}: 777777
Washergg///////7

Double nuts with

I
lock washer N\\;
Double nuts with

. AAJ//// lock washer
Stainless steel pole
<i:::x\\// Figure 8 band (typ.)

bracket
<::::X\\// Figure 8
bracket
TANGENT POLE
TANGENT POLE (WOOD POLE) (STEEL OR CONCRETE POLE)
DETAIL "H” DETAIL "1”
NOTE FOR DETAILS “E“, “F", "G":
Individual connectors to be taped with 3
layers of approved plastic tape & overall
one layer of half |ap approved plastic tape
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_Ol l_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIGO11A.dgn Rev. 02/16/17 PLAN DATE 2 of 4




NOT TO SCALE

DESCRIPTION:

Integral messenger wire consists of a support wire and a conductor core
laid parallel and covered with a single extrusion of black low density
polyethylene. The single extrusion provides a jacket over the support wire
and core, and forms a web joining the two. See detail “A" this sheet. The
support wire is 0.134 inches in diameter. Grade 190 steel, Class A galvan-
ized, Extra High Strength steel having a rated breaking strength of 2680
pounds.

INSTALLATION:

Every effort shall be made to limit the length of spans to a maximum of 250
feet. Integral messenger wire is prone to low frequency wind vibration
commonly referred to as “dancing” while “dancing” may not be so violent in
low wind areas as to attract attention. Prolonged low amplitude vibration
will eventually cause open circuits and/or support wire failure. Therefore,
REA recommends that all integral messenger distribution wire be spiraled
approximately one spiral for each 15 feet of span.

Spiraling of the wire should be done from every other pole by applying the
spiraling torque to the support clamp after the two outside bolts have been
properly tightened, thus keeping the spiraling torque on the support wire

and not on the core. As spiraling operations proceed along a lead, spiraling
at alternate poles should be in opposite directions, thereby reducing the
torsion otherwise imposed on those clamps which are at the intermediate
poles. The procedure to be followed in spiraling distribution wire is shown
in detail "B" of this sheet.

[f clamps are not adequately tightened the torsion developed in spiraling
will cause the support wire to furn in the clamp resulting in the migration
of the spirals from the spans toward the pole. “Dancing” of the wire and
damage to it at the poles will be the final results of inadequate clamping.
The proper type of support clamps must be used on all corners as shown in
details "E”y "F"s "G" and "I" of this sheet.

When pulling the wire up to correct sag, a suitable wire grip should be used
directly on the insulated support wire. The grip should be of such desig n
as to give proper holding power and yet not damage the support wire jacket.
The Crescent Tool Company #800 or an equivalent grip is suggested. A stan-
dard line wire grip should not be used because it will damage the insulation.
[f the insulation is damaged in any way, it must be repaired with sealing
compound or by cutting out the damaged portion. At deadends, it is
necessary to remove the support wire covering before applying the deadend
grips. [t must be done carefully to avoid damaging the support wire or core
the eclectrical continuity of the support wire must be maintained throughout
the lead.
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Step
Step

Step

Step

NOT TO SCALE

Machine bolt Figure 8 bracket

|

=G

.%_

%

Support and position integral messenger wire with cable brackets.

Fasten and support clamp to the support messenger at the pole.
Tighten the carriage bolts to the manufacturer’s specifications.

Spiral wire in the opposite direction from which

the previous adjacent spiraling operation was performed.

I¥ the adjacent spans are unequal, use the shorter span for
determining the number of spirals.

Place the clamp on the machine bol+ and tighten nuts to the
manufacturer’s specifications.

Approx. 15’ |
length of spirals

)
Figure 8 bracket

[.M. CABLE SPIRALS
DETAIL "B”
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STRAIN POLE DESIGN CRITERIA:

THE DESIGN OF THE STRAIN POLE STRUCTURES SHOWN ON SIG-021-A IS BASED ON THE AASHTO LRFD SPECIFICATIONS FOR STRUCTURAL SUPPORTS
FOR HIGHWAY SIGNS, LUMINAIRES, AND TRAFFIC SIGNALS, FIRST EDITION (2015), WITH 2017 TO 2022 INTERIM REVISIONS.

THE DESIGN IS BASED ON THE MAXIMUM WIND AREAS AND WEIGHTS SHOWN BELOW IN THE SPAN WIRE LOADING TABLE. THE SUM OF THE WEIGHTS
AND AREAS (VIEWED PERPENDICULAR TO THE SPAN) OF ALL SIGNALS, SIGNS, DEVICES AND OTHER EQUIPMENT SUPPORTED ON EACH SPAN MUST BE
LESS THAN THE MAXIMUM VALUES SHOWN. THE SPAN LENGTH IS DEFINED AS THE STRAIGHT HORIZONTAL DISTANCE BETWEEN POLES. FOR TIE-OFF
CONFIGURATIONS, THE SPAN LENGTH IS DEFINED AS THE LONGEST HORIZONTAL DISTANCE BETWEEN ANY TWO ADJACENT POLES MEASURED ALONG
THE LENGTHS OF EACH WIRE.

LOAD PARAMETERS:

WIND LOAD (EXTREME EVENT LIMIT STATE): 1700-YEAR MRI BASIC WIND SPEED RADAR + ANTENNA HEMISPHERICAL VIDEO DETECTION
MAP, 120 MPH DESIGN WIND SPEED + MICROWAVE VIDEO DETECTOR +
30 ANTENNA

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

HEIGHT AND EXPOSURE FACTOR (K,): K, IS CALCULATED USING A HEIGHT (2)
MEASURED FROM TOP OF THE DRILLED SHAFT (IT IS ASSUMED THAT THE POLE IS
GROUND-MOUNTED). .

DIRECTIONALITY FACTOR (K, ): 0.85

GUST EFFECT FACTOR (G): 1.14 1 DETAIL - TRUSS BRACKET
WIND DRAG COEFFICIENT FOR WIND AREA (C,): 1.2
WIND LOAD REDUCTION FACTOR FOR FREE-SWINGING DEVICES SUPPORTED BY GENERALIZED WIND AREA &
THE SPAN WIRE (UNTETHERED CONFIGURATIONS): 0.65 WEIGHT ALLOWANCE (INCLUDES
TWO TRUSS BRACKETS (SEE SIGNALS, SIGNS, ANY EQUIPMENT
WIRE SAG: 5% (TYPICAL), 6.5% FOR SPANS WITH TIE-OFFS TRUSS BRACKET DETAIL) SUPPORTED BY THE SPAN WIRE)
= =
STRAIN POLE LOADING: SEE SPAN WIRE LOADING TABLE BELOW. IN ADDITION, A
DISAPPEARING LEGEND SIGN IS APPLIED MIDWAY ALONG ALL TIE-OFF SPANS - S
(WHERE APPLICABLE). NO OTHER LOAD IS ALLOWED ON TIE-OFF SPANS.
SPAN WIRE + ELECTRIC CABLES WEIGHT: 1.155 LB/FT FOR 5/16" SPAN WIRE AND |\ ]
1.467 LB/FT FOR 1/2" SPAN WIRE
6 70 6
SERVICABILITY PARAMETERS: VIO UIN
GPS—]
LIMIT FOR HORIZONTAL DEFLEGTION AT TOP OF POLE UNDER DEAD LOAD ONLY: N———
2.5% OF POLE HEIGHT 1W-3C WITH BACKPLATE— |
POLE MOUNTED—_| 5
PEDESTRIAN SIGNAL of o
| o
5| &
SIZE4OR5 @
POLE —

SIZE1,20R 3 DETAIL - STRAIN POLE LOADING ELEVATION VIEW
POLE 2
l1\lOLT1Ef2 AND L3 ARE TIE-OFF SPAN STRAIN POLE LOADING TABLE
2. SEE SIG-0213FOR POLEOSIZES. s (POLE MOUNTED EQUIPMENT)
3. USE A SPAN LENGTH OF MAX(L1+L2, L2+L3) FOR DRILLED SHAFT LENGTH EQUIPMENT WEIGHT AREA
SELECTION FOR POLES CONNECTED TO TIE-OFF SPANS. LBS SFT
ANTENNA 20 0.09
3 DETAIL - STRAIN POLE CONFIGURATION GPS MODULE 30 075
POLE MOUNTED PEDESTRIAN SIGNAL 25 178
1W-3C SIGNAL (WITH BACKPLATE) 43 8.67
18' STEEL TRUSS BRACKET 106 7.29
SPAN WIRE LOADING TABLE HEMISPHERICAL VIDEO DETECTION 22 2.11
MAX PERP. WIND MAX PERP. WIND AREA MICROWAVE VEHICLE DETECTOR 4 0.97
SPAN LENGTH G‘EVS'E%FATUCZ’ED AREA (TETHERED | (UNTETHERED SPANS, RADAR VEHICLE DETECTOR 4 0.97
LOAD (LBS)™ %Tgfﬁ EA?EIQL(SS I\:/\%TH Bilgé\lF',ALLASTEVSIWSOF%* DISAPPEARING LEGEND SIGN 45 9
SFToI00ET 5 =50 30 SEE ELEVATION VIEW FOR EQUIPMENT MOUNTING LOCATIONS.
101 FT TO 120 FT 328 58.0 31.0
121 FT TO 150 FT 328 58.0 31.0
151 FTTO 175 FT 370 58.0 37.0
176 FT TO 200 FT 370 58.0 37.0

**WEIGHTS AND AREAS INCLUDE ALLOWANCE FOR SIGNALS, SIGNS, AND
ANYTHING ELSE CARRIED BY THE CABLES.

STANDARD PLAN FOR
APPROVED BY: Q*MDOT TRAFFIC SIGNAL STRAIN POLE LOADING
DIRECTOR, BUREAU OF FIELD SERVICES Brw
Michigan Department of Transportation TABLE AND DESIGN CRlTERIA
APPROVED BY: DEPARTMENT DIRECTOR (SPECIAL DETAIL) 07/27/23 SlG 020 A SHEET
DIRECTOR, BUREAU OF DEVELOPMENT BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE - - 1 OF 1




3/4" SCH. 40
PIPE X 24" LONG

(FOR LIFTING) | STRAIN POLE CAP
s (SHEET 4)
PRE DRILLED AND TAPPED HOLES FITTED N
WITH 1/2" STAINLESS STEEL BOLTS «444a\\\\\\ 3‘$ |
180° FROM WEATHERHEAD. if \\\ T H(U . Tb
A s r x ¢ A
STRAIN POLE CAP < /
(SHEET4) DETAIL A S \ 1 \ N\\—q COUPL ING
17
; oo
o T ‘ [ ///
- e ‘ Y 7
\ I
Ezz - L/ 3/16
L\
POLE BAND CHASE
: ‘\\;, o NIPPLE
DETAIL A
ORTENTATION OF 3” COUPLING 90° OR 270° FROM POLE HAND HOLE
-
| % ROUND STEFL
| | STRATN POLE
- . ROUND STEEL
|| STRAIN POLE ,
o SCH. 40 PIPE 3" COUPLING
-
- ¢ STRAIN POLE ,;;7
N & SCH. 40 PIPE
||
O ¢ STRAIN PULE//4
|
O SECTION A-A
HAND HOLE SCH. 40 PIPE ORIENTED 180° TO POLE HAND HOLE
| \///’/"¥<SHEET 3) % SINGLE PLY SHOWN, BUT MULTI-PLY IS ALLOWED
l DETAIL B
A
U POLE 1D TAG
< (SHEET 2)
1\ 1=
aasE b B
STEEL STRAIN POLE o
STRAIN POLE
OPTIONAL POLYGON CROSS SECTION
% SINGLE PLY SHOWN, BUT MULTI-PLY 1S ALLOWED
s% LONGITUDINAL WELD JOINT
NOT TO SCALE Filet RefDoc/TR/Signals/Web/Sp Det/Fin/S16020B.dgn  Reve  11/05/18
MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR
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PREPARED BY
TRAFFIC AND SAFETY STRAIN POLE AND FOUNDATION
ENGINEER OF DEVELOPMENT
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STRAIN POLE REQUIREMENTS

POLE LENGTH (FT) A 30 FT 36 FT 40 FT
MIN. POLE WALL THICKNESS (IN) W 0.429 0.625 0.625
AT TOP B’ 8 (MIN) + 1/2 8 (MIN) *+ 1/2 8l (MIN) £ 1/2
% POLE DIAMETER (IN)
AT BOTTOM B 13 +1/2 13 +1/2 14 +1/?
+0.002 +0.002 +0.002
FULL LENGTH TAPER (IN/FT) 0.14 0.14 0.14
-0.000 -0.000 -0.000
POLE BASE FILLET WELD (IN) E 5/16 1/2 1/2
POLE BASE LANDING (IN) F 3/8 5/8 5/8
ANCHOR BOLT DIAMETER (IN) 1l 134 134 134
ANCHOR BOLT HOLE DIAMETER (IN) 113 26 2171 2116
ANCHOR BOLT CIRCLE DIAMETER (IN) 18 21 21 21
ANCHOR BOLT CHORD (IN) C 9 101, 10, 107,
BASE PLATE EDGE (IN) D 121/ 141/, 14174 141,
BASE PLATE THICKNESS (IN) T 2 24 217 214
gl P.0.C.H. P.0.C.H. P.0.C.H.
2 | 257-6" TD 28" 6" | 32'-6" T0 34’-6" | 36" -0" T0 38'-6"
POLE BAND (SPAN CLAMP)
- P.0.C.H. P.0.C.H. P.0.C.H.
972 | 20'-6” TO 25'-0" | 25"-0" T0 32'-0" | 29'~0" TO 35'-6"

* DIAMETERS GIVEN ARE 0.D.

THE DESIGN OF THIS STRUCTURE

[S BASED ON THE AASHTO STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR

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

S.S. DENOTES STAINLESS STEEL. GA.
DIAMETER.

P.0.C.H.

H.S. DENGTES HIGH STRENGTH.

DENOTES GAUGE. 0.D. DENDTES OUTSIDE DIAMETER.

SCH. DENOTES SCHEDULE.

[.D. DENOTES INSIDE

[S THE POINT OF CONTACT HEIGHT OF THE POLE BAND CLAMP FROM THE BOTTOM OF THE STRAIN POLE.

POLE HEIGHT
MFG
MOD/YR OF MFG

\ 4" |

STRAIN POLE STAINLESS STEEL ID TAG DETAIL

TO BE ATTACHED TO STRAIN POLE AT LOCATIONS SHOWN 4" FROM BASE
OF TUBE BELOW HANDHOLE WITH (4) #8 X 3" S.S. TYPE U DRIVE SCREWS.
(LETTERS STAMPED IN 3/8" CHARACTERS)

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATIGN
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE
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TL
B

FIELD DRILL HOLE FOR POLE MOUNTED
CONTROLLER. MAINTAIN 6" (MIN) ABOVE

sl e L 50 THE TOP OF HAND HOLE FRAME
|
: | |- | ¢ STRAIN POLE
2| | < 178" & HAND HOLE
7 ~
. : ¢ HAND HOLE &
- [ 41{//’7 HAND HOLE COVER ¢ STRAIN POLE &
4414,23 _ _ 415" 0 HOLE
T ~ —
‘ =
|z
BACK UP BAR —i - " o
‘ ;\r %‘ 1/4 E) =
]
. \ ) % ROUND STEEL S HAND HOLE
(2) 1727 @ STAINLESS STEEL STRAIN POLE 2
| BOLT WITH COPPER DOWN
CONDUCTOR ATTACHED VIA
THREADED TINNED BRONZE
€ STRAIN POLE & ////%‘ CLAMP FOR LIGHTNING PROTECTION

HAND HOLE COVER

Ls>C

HAND HOLE DETAIL

SECTION B-B

SEE ORIENTAION OF STRAIN POLE BELOW
* SINGLE PLY SHOWN, BUT MULTI-PLY IS ALLOWED

" ‘ "
T STRAIN POLE~\\jw 4 ﬁféLf SyﬁﬁéD « ROUND STEEL
K HOLE STRAIN POLE
GROUNDING PROVISION ! ~
" |
3/8” @ S.S. HEX BOLT TO :j
MOUNT MECHANICAL LUG 1 Gh. COVER WITH 5.5 -1
aa e OOATE MR CHAIN & 1/4” 0 HEX HEAD ‘ -
| \ <//fs.s. SCREW H/f
174" X 1" S.S. BACK | | AN HOLE
NN — = T 1 —f w———i -
UP BAR TO SECURE | F; o< Tjé HAND HOLE
HAND HOLE COVER. | \ 1540 (a0
| AND TAPPED HOLE WITH HOLE s STRAIN POLE
! 1/2" STAINLESS STEEL
BOLT WITH MAXIMUM
, , , | PROJECTION OF 1/4".
17 X 1”7 X 1/2 |
SQUARE STOCK
(DRILL & TAP) HAND HOLE SPAN WIRE
3/16
SECTION C-C STRAIN POLE ORIENTATION

NOT TO SCALE

* SINGLE PLY SHOWN. BUT MULTI-PLY IS ALLOWED

MICHIGAN DEPARTMENT OF TRANSPORTATIGN
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V////rﬁ STRAIN POLE

D

=<

| —HAND HOLE

E
E

1’ n
1= 53/4

1
A4

=
=

DETAIL B

ANCHOR BOLTS NOT SHOWN FOR CLARITY

STEEL CAP

¢ 1/2" 0 H.S. BOLT
& STRAIN POLE ‘\\\ﬁ

3/4" SQUARE STOCK

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

(6) HOLES FOR (6)
ANCHOR BOLTS EQUALLY
SPACED AT 60°.

OUTER POLE @ AT
BOTTOM + 1/8”

SECTION D-D — BASE PLATE

SEE CHART ON PAGE 2 FOR ANCHOR BOLT CIRCLE @.
ANCHOR BOLT HOLE @, AND ANCHOR BOLT @.
(STRAIN POLE NOT SHOWN FOR CLARITY)

SCH. 40 PIPE

3/4" SQUARE STOCK

¢ STRAIN POLE

STRAIN POLE CAP DETAIL SECTION E-E
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATIGN
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_02 O_B SHEET
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STRAIN POLE FOUNDATION REQUIREMENTS
POLE LENGTH (FT) 30 FT 36 FT 40 FT
ANCHOR BOLT DIAMETER (IN) 17, 13 13, 13,
ANCHOR BOLT CIRCLE DIAMETER (IN) 18 21 21 21
ANCHOR BOLT LENGTH (IN) 72 72 72
FOUNDATION DIAMETER (IN) 36 4 42 42

NOTES:

1. ALL WORK AND MATERTALS MUST BE IN ACCORDANCE WITH THE MDOT STANDARD SPECIFICATIONS FOR CONSTRUCTION. CONSTRUCT
STRAIN POLE FOUNDATIONS ACCORDING TO SECTION 718.03 OF THE MDOT STANDARD SPECIFICATIONS FDR CONSTRUCTION.

2. [F SOIL CONDITIONS INDICATE THERE IS NO NEED FOR A CASING PAY ITEM AS SHOWN ON THE PLANS. THE CONTRACTOR SHALL
REQUEST PERMISSION OF THE ENGINEER TO INSTALL THE FOUNDATION WITHOUT CASING.

3. WHEN THE CASING PAY ITEM IS INCLUDING ON THE PLANS FOR A FOUNDATION (DUE TO GRANULAR SDILS OR A WET HOLE).
STEEL CASING (SMOOTH WALLED) IS TO BE INSTALLED TO ENABLE THE FOUNDATION TO BE POURED. THE THICKNESS OF THE
STEEL CASING IS TO BE DETERMINED BY THE CONTRACTOR. THE STEEL MUST BE LEFT IN PLACE. SMOOTH WALLED STEEL
CASING OUTSIDE DIAMETER TO MEET OR EXCEED FOUNDATION DIAMETER. A SUITABLE METHOD OF COMPACTION MUST BE
EMPLOYED TO ENSURE THE SOIL IMMEDIATELY QUTSIDE THE CASING IS COMPACTED PROPERLY.

4. 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. EVEN THOUGH THE STEEL CASING STOPS AT THE
CONDUIT ENTRANCE. THE CASING PAY ITEM QUANTITY WILL BE PAID FOR BASED ON ACTUAL LINEAR FEET INSTALLED.

5. DEWATERING OF WET SHAFTS IS NOT ALLOWED. A WET SHAFT IS DEFINED AS HAVING MORE THAN 3" OF STANDING WATER
OR AS HAVING WATER INFILTRATING AT A RATE EQUAL TO OR EXCEEDING 12" PER HOUR. FOR WET SHAFTS, CONCRETE IS TO
BE PLACED IN ACCORDANCE WITH SECTION 705 (WET CONSTRUCTION METHOD) WITH A TREMIE TUBE OR CONCRETE PUMP
BEGINNING AT THE SHAFT BOTTOM. GRADE T CONCRETE MUST BE USED FOR UNDERWATER PLACEMENT. GRADE S2 MAY BE USED IN
DRY EXCAVATIONS ONLY. SEE MDOT STANDARD SPECIFICATIONS TABLE 701-1 (CONCRETE STRUCTURE MIXTURES)

6. PER MDOT STANDARD SPECIFICATIONS 718.02, THE GRADE S2 ACCEPTABLE SLUMP RANGE IS 4-6 INCHES THE GRADE T
ACCEPTABLE SLUMP RANGE IS 8-10 INCHES.

1. CONSTRUCT STRAIN POLE FOUNDATIONS. CASED OR UNCASED., ACCORDING TO SUBSECTION 810.03.J AND 705 OF THE STANDARD
SPECIFICATIONS FOR CONSTRUCTION. ALL WORK AND MATERIALS MUST BE IN ACCORDANCE WITH THE MDOT STANDARD
SPECIFICATION FOR CONSTRUCTION.

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

9. EXPOSED CONCRETE SURFACES MUST BE CAST IN FORMS

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

11. CONDUITS AND ANCHOR BOLTS MUST BE RIGIDLY INSTALLED BEFORE CONCRETE [S PLACED. ANCHOR BOLTS MUST BE SPACED
BY MEANS OF A TEMPLATE. THE CENTER OF THE TEMPLATE MUST COINCIDE WITH THE CENTER OF THE FOUNDATION.

12.  GROUNDING OF POLE INCLUDES ADDING #4 BARE COPPER GROUND WIRE BONDED BY LISTED MECHANICAL CONNECTION TO FOUNDATION
REINFORCING STEEL AND HAVING 24" OF SLACK ABOVE THE TOP OF FOUNDATION.

13.  INSTALL COPPER CLAD GROUND ROD(S) AS DIRECTED BY ENGINEER AND IN ACCORDANCE WITH CURRENT N.E.C. ALL GROUNDS
MUST PROVIDE LESS THAN 10 OHM RESISTANCE TGO GROUND.

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

STEEL STRAIN POLE
STRAIN POLE FOUNDATION AND ANCHOR BOLTS
CASING USED WITH STRAIN POLES AND MAST ARM POLES

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATIGN

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_02 O_B SHEET
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(8) AO8 BARS (36" @ FOUNDATION)
OR (8) A09 BARS (42" @ FOUNDATION)
EQUALLY SPACED

STEEL CASING
PER PLAN

V05 BAR

(6) ANCHOR BOLTS
EQUALLY SPACED AT 60°

FOUNDATIGON
DIAMETER

PLAN VIEW — FOUNDATION DETAIL

SEE CHART ON PAGE 5 FOR ANCHOR BOLT CIRCLE @,
ANCHOR BOLT @, AND FOUNDATION 0.

STEEL TEMPLATE MUST BE
KEPT LEVEL AT ALL TIMES
(CONTRACTOR TO DETERMINE
MATERTAL TYPE)

.

#4 AWG OR LARGER STANDARD BARE GROUND

WIRE WITH 24" (MIN) SLACK ABOVE TOP
k//////////////"' OF FOUNDATION. BOND GROUND WIRE TO
REINFORCEMENT.

3/4" X 3/4" CHAMFER
TOP OF FINISHED

wa

; GRADE

| _—+——KEEP ANCHOR
“] BOLT PLUMB (TYP)

—

BOTTOM STEEL TEMPLATE REQUIRED.
'l —— (SEE BOTTOM ANCHOR BOLT STEEL
TEMPLATE DETAIL ON SHEET 7)

* STEEL CASING
"~ PER PLAN

E‘M‘M‘\

mij wa

=l

FOUNDATION DEPTH
V05 BARS @ 12" CENTERS

9" THREAD

* STEEL CASING AS REQUIRED

o

(24) HEAVY HEX NUTS,
—__ (24) FLAT WASHERS,

AND (6) LOCK WASHERS

FOR ANCHOR BOLT CAGE ASSEMBLY

\
\
\

- <

AO8 OR A0S BAR (TYP)

A

V05 BAR (TYP)

ELEVATION VIEW — FOUNDATION DETAIL

* SEE FOUNDATION NOTES AND PLANS FOR STEEL CASING PAY ITEM

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATIGN
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN
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<

T STRAIN
Vv POLE }i

TOP OF CONDUITS
¢///J’/’*<8” PROJECTION FROM TOP OF DRILLED SHAFT)

TOP OF

|

|
ANCHOR BOLT [TYP>~\\\

|

- = e
= = HummH - = < FINISHED GRADE
N = 4= LA = Aol o | .
B £i?47 = e oy = L HANDHOLE
= N S— -
lﬁ \Hmwl 7T %
AN
R
I pL / \ ALL METAL BASES
STDEWALK il — CONNECTED TO A
1 [RINI s GROUND ROD WITH A
LI .
1/2" PREMOLDED i =~ -~ #6 GROUND WIRE
JOINT FILLER AT I
EDGE OF SIDEWALK \ //,,AANONfSOLDER
TYPE CONNECTION
DRILLED SHAFT/// —] ——
PENSASEN 5388 5%
90 DEGREE SWEEP RGOS e T
(TYP) 4‘//// SRR RTEEE  —cruveL
(1) 1” SCH. 80 PVC CONDUIT (TYP) 34" ¢ X 10" -0"
(3) 3" SCH. 80 PVC CONDUITS ] COPPER CLAD GROUND ROD(S)

(1) 14" SCH. 80 PVC CONDUIT

CONDUIT LAYQOUT

(2) 1" SCH. 80 PVC

CONDUITS (90° SWEEP) (3) 3" SCH. 80
FOR LIGHTNING PROTECTION. PVC CONDUITS
(APPROXIMATELY 180° APART) o (90° SWEEP)
O
S
o o | 3
@)

(1) 14" SCH. 80 PVC
CONDUIT (90° SWEEP)

(6) 1'3%¢" 0 HOLES FOR 1'% @ BOLTS OR
(6) 2¢" @ HOLES FOR 1% @ BOLTS
EQUALLY SPACED

SECTION F-F

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

I
e,
1 /4

(17" 0 BOLTS)

P
P (134" 0 BOLTS)

315" (114" BOLTS)
334" (134" © BOLTS)

BOTTOM ANCHOR BOLT STEEL TEMPLATE DETAIL

SEE CHART ON PAGE 5 FOR ANCHDR BOLT CIRCLE ©.ANCHOR BOLT HOLE ©.
AND FOUNDATION 0

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATIGN SHEET
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_02 O_B
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STRAIN POLE CAP

1

" SCH 80 PIPE 2%" LONG

— =, 1
(SHEET 4)\{‘ - \I (FORLIFTING) STRAIN POLE CAP
: T/—\l : (SHEET 4)
|
= |
= lﬁ | - m | B
s\ ) AL % A
g I | | I o ‘ | ,
2 = ‘ | — \ COUPLING
L ‘ |
| Drocsoome  TEmmmmeT| || 7Y e
| | 180° FROM WEATHERHEAD (TYP) | i
| | & | (e 3116
| | ¥ I /( [N CHASE NIPPLE
| _
N L
| R
| '
| | STRAIN POLE——""
&H.S. BOLT
| | ORIENTATION OF 3" COUPLING TO BE 90° OR 270° FROM
| |\ POLE HAND HOLE
| | STEEL STRAIN POLE @ DETAIL - COUPLING
<C
|
|
| | ‘ STEEL STRAIN POLE
I | SCH 80 PIPE 3" COUPLING
|| -
| | 0 STRAIN POLE] \
I | & COUPLING
| | STRAIN POLE—%
| o
SCH 80 PIPE ORIENTED 180° TO POLE HAND HOLE
| % ) SECTION - ROUND POLE
|
I/'I I
)
|
|~
I N .
I | E'j——POLE ID TAG
| | (SHEET 2)

BASE PLATE

Q DETAIL - STEEL STRAIN POLE

POLYGON STEEL

STRAIN POLE

* LONGITUDINAL WELD JOINT

@ SECTION - 12-SIDED POLYGON (OPTIONAL)

APPROVED BY:

APPROVED BY:

DIRECTOR, BUREAU OF FIELD SERVICES

Michigan Department of Transportation

DEPARTMENT DIRECTOR

DIRECTOR, BUREAU OF DEVELOPMENT

BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR

6 ANCHOR BOLT TRAFFIC SIGNAL
STRAIN POLE AND COUPLING DETAILS

(SPECIAL DETAIL)

07/27/23

FHWA APPROVAL

PLAN DATE

SIG-021-A

SHEET
10F7




STRAIN POLE REQUIREMENTS

NOT CONNECTED TO TIE-OFF SPANS CONNECTED TO TIE-OFF SPANS
MARK |DESCRIPTION UNIT SIZE 1 SIZE 2 SIZE 3 SIZE 4 SIZE 5
A POLE LENGTH FT 30 36 40 36 40
GR 50 STEEL IN 5/8 5/8 5/8 5/8 5/8

W |MIN POLE WALL THICKNESS |—o0 oo sTere IN 12 12 12 12 12

B' POLE DIAMETER - TOP * IN 123 (MIN) £ 1/2 | 13.96 (MIN) £ 1/2 | 14.4 (MIN) + 1/2 [ 14.96 (MIN) + 1/2 | 15.4 (MIN) + 1/2

B POLE DIAMETER - BOTTOM * IN 16.5 + 1/2 19+ 1/2 20 + 1/2 20 +1/2 21+1/2

FULL LENGTH TAPER IN/FT +0.002 +0.002 +0.002 +0.002 +0.002

- 0.14 0.14 0.14 0.14 0.14

-0.000 -0.000 -0.000 -0.000 -0.000
GR 50 STEEL IN 7116 7/16 12 7/16 12

E POLE BASE FILLET WELD I GR 65 STEEL IN 7/16 7/16 7/16 7/16 7/16

F POLE BASE LANDING IN 12 5/8 5/8 5/8 5/8

- ANCHOR BOLT DIAMETER IN 1% 2 2 2 2 2

- ANCHOR BOLT HOLE DIAMETER IN 2 ¥ 2%s 2%s 2%s 2%s 2 %6

- ANCHOR BOLT CIRCLE DIAMETER IN 24 27 27 27 29 29

c ANCHOR BOLT CHORD IN 12 13% 13% 13% 14 % 14 %

D BASE PLATE EDGE IN 15% 17% 17% 17% 20 % 20 %

T BASE PLATE THICKNESS IN 2% 2% 2% 2% 2% 2%
P.O.C.H. |12 %" POLE BAND CLAMP FT-IN 21'-6" TO 28'-6" - B B N
P.O.C.H. |13 4" POLE BAND CLAMP FT-IN 17'-0" TO 21'-0" 326" TO 34'-6" - - -
P.O.C.H. |14 %" POLE BAND CLAMP FT-IN - 25'-6"TO 320" | 32'-6"TO 38-6" | 32'-6"TO 34'-6" -
P.O.C.H. |15 " POLE BAND CLAMP FT-IN - 18-0"TO 25-0" | 25-6"TO 32-0" | 25-6"TO 32-0" | 32-6"TO 38-6"
P.O.C.H. |16 %" POLE BAND CLAMP FT-IN - 170" TO 17-6" | 18-0"TO 250" | 18-0"TO 250" | 256" TO 32'-0"
P.O.C.H. |17 4" POLE BAND CLAMP FT-IN - - 170" TO 17-6" | 17'-0"TO 17-6" | 18'-0"TO 25'-0"
P.O.C.H. |18 6" POLE BAND CLAMP FT-IN - - - - 17'-0" TO 17-6"

* DIAMETERS GIVEN ARE O.D.

NOTES:

4.

1. ROUND OR 12-SIDED SECTIONS ARE ALLOWED.
2.
3. STRAIN POLES USED IN APPLICATIONS OTHER THAN TRAFFIC SIGNALS

MULTI-PLY SECTIONS ARE NOT ALLOWED.

REQUIRE UNIQUE DESIGN CALCULATIONS FOR THE SPECIFIC LOADING CASE.
E70 ELECTRODE REQUIRED FOR GR 50 STEEL. E80 ELECTRODE REQUIRED

FOR GR 65 STEEL.

ABBREVIATIONS:

S.S. = STAINLESS STEEL
GA. = GAUGE

GR = GRADE

O.D. = OUTSIDE DIAMETER
1.D. = INSIDE DIAMETER
H.S. = HIGH STRENGTH
SCH. = SCHEDULE
P.O0.C.H. = POINT OF CONTACT HEIGHT OF THE POLE BAND CLAMP, MEASURED

FROM THE BOTTOM OF THE STRAIN POLE

POLE HEIGHT

MFG

MO/YR OF MFG

4

NOTES:

-

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

SCREWS.

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

DETAIL - STRAIN POLE S.S. ID TAG

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

@

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
STRAIN POLE REQUIREMENTS

(SPECIAL DETAIL)

07/27/23

FHWA APPROVAL

PLAN DATE

SIG-021-A

SHEET
20F7

SECT




BACK UP BAR—

3/4" PLATE —]

3/4"

1

U HAND HOLE &
HAND HOLE COVER

|
10"

1/4"

[N~—(2) 1/2" @ STAINLESS STEEL BOLT
WITH COPPER DOWN CONDUCTOR
ATTACHED VIA THREADED TINNED
BRONZE CLAMP FOR LIGHTNING

3/4"

STRAIN POLE

LONGITUDINAL SEAM WELD

LONGITUDINAL SEAM WELD

STRAIN POLE &—/ﬂ

HAND HOLE COVER

4

O DETAIL - HAND HOLE

STEEL STRAIN POLE

J_BC

PROTECTION

STRAIN POLE
& HAND HOLE

STRAIN POLE

’>—HAND HOLE

SEE STRAIN POLE ORIENTATION DETAIL

@ SECTION - HAND HOLE

GROUNDING PROVISION—
3/8" @ S.S. HEX BOLT TO
MOUNT MECHANICAL LUG
TO ACCOMODATE MIN. 1 #4 WIRE.

LONGITUDINAL SEAM WELD MUST BE 90° MINIMUM
FROM THE HAND HOLE AND 30° MINIMUM FROM
THE 7 COUPLING (SEE SECTION AFOR [ COUPLING).

O DETAIL - STRAIN POLE ORIENTATION

5

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

4"

WL/ E

W

STRAIN POLEN
|
|

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

S.S. SCREW
7:=—<nmn@

HAND HOLE

ﬂ— \1/2“ @ - 13 N.C. DRILLED &
TAPPED HOLE WITH 1/2"

S.S. BOLT WITH MAXIMUM
PROJECTION OF 1/4".

1/2"

1"x 1" x 1/2"
SQUARE STOCK 3116
(DRILL & TAP)

*0.9 x POLE WALL THICKNESS

@ SECTION - HAND HOLE

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
HAND HOLE & STRAIN POLE
ORIENTATION DETAILS

(SPECIAL DETAIL) 07/27/23 SHEET

SIG-021-A

FHWA APPROVAL PLAN DATE




o

/ STRAIN POLE
1 D

‘ | —HAND HOLE

1-5%"

ANCHOR BOLTS NOT SHOWN FOR CLARITY.

@ DETAIL - BASE PLATE

1/2" @ H.S. BOLT
/& STRAIN POLE
STEEL CAP

|
?
|
;
;

N _4E

g
B
\f\3/4" SQUARE STOCK
|
|
|
|

>

7

O DETAIL - STRAIN POLE CAP

(6) HOLES FOR
(6) ANCHOR BOLTS
EQUAL SPACED AT 60°

OUTER POLE @
AT BOTTOM + 1/8"

NOTES:

1. STRAIN POLE NOT SHOWN FOR CLARITY.

2. SEE STRAIN POLE REQUIREMENTS TABLE ON SHEET 2 FOR:
ANCHOR BOLT CIRCLE @
ANCHOR BOLT HOLE @
ANCHOR BOLT @

@ SECTION - BASE PLATE

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

3/4" SQUARE STOCK

STRAIN POLE

E

O SECTION - STRAIN POLE CAP

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
BASE PLATE AND STRAIN
POLE CAP DETAILS

(SPECIAL DETAIL)

07/27/23

FHWA APPROVAL

PLAN DATE

SIG-021-A

SHEET
40F7

SECT




STRAIN POLE FOUNDATION REQUIREMENTS

NOT CONNECTED TO TIE-OFF SPANS CONNECTED TO TIE-OFF SPANS
MARK |DESCRIPTION UNIT SIZE 1 SIZE 2 SIZE 3 SIZE 4 SIZE 5
A |POLE LENGTH FT 30 36 40 36 40
ANCHOR BOLT DIAMETER IN 1% 2 2 2 2 2
ANCHOR BOLT CIRCLE DIAMETER IN 24 27 27 27 29 29
ANCHOR BOLT LENGTH IN 72 72 72 72 72
FOUNDATION DIAMETER IN 42 | 48 48 48 48 48
NOTES:

1.

10.

ALL WORK AND MATERIALS MUST BE IN ACCORDANCE WITH THE MDOT
STANDARD SPECIFICATIONS FOR CONSTRUCTION. CONSTRUCT STRAIN POLE
FOUNDATIONS ACCORDING TO SECTION 718.03 OF THE MDOT STANDARD
SPECIFICATIONS FOR CONSTRUCTION.

IF SOIL CONDITIONS INDICATE THERE IS NO NEED FOR A CASING PAY ITEM
AS SHOWN ON THE PLAN, THE CONTRACTOR SHALL REQUEST PERMISSION OF THE
ENGINEER TO INSTALL THE FOUNDATION WITHOUT CASING.

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

FOUNDATION (DUE TO GRANULAR SOILS, AWET 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 CASING
IS TO BE DETERMINED BY THE CONTRACTOR. THE STEEL MUST BE LEFT IN

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

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, EVEN THOUGH THE STEEL
CASING STOPS AT THE CONDUIT ENTRANCE. THE CASING PAY ITEM QUANTITY
WILL BE PAID FOR BASED ON ACTUAL LINEAR FEET INSTALLED.

CONSTRUCT STRAIN POLE FOUNDATIONS, CASED OR UNCASED, ACCORDING TO
SUBSECTION 820.03.AAND 718 OF THE STANDARD SPECIFICATIONS FOR
CONSTRUCTION. ALL WORK AND MATERIALS MUST BE IN ACCORDANCE WITH THE
MDOT STANDARD SPECIFICATIONS FOR CONSTRUCTION.

STEEL REINFORCEMENT MUST CONFORM TO SECTION 905 OF THE MDOT
STANDARD SPECIFICATIONS FOR CONSTRUCTION.

EXPOSED CONCRETE SURFACES MUST BE CAST IN FORMS.

CONDUITS AND ANCHOR BOLTS MUST BE RIGIDLY INSTALLED BEFORE

CONCRETE IS PLACED. ANCHOR BOLTS MUST BE SPACED BY MEANS OF A
TEMPLATE. THE CENTER OF THE TEMPLATE MUST COINCIDE WITH THE CENTER OF
THE FOUNDATION.

GROUNDING OF POLE INCLUDES ADDING #4 BARE COPPER GROUND WIRE
BONDED BY LISTED MECHANICAL CONNECTION TO FOUNDATION REINFORCING
STEEL AND HAVING 24" OF SLACK ABOVE THE TOP OF FOUNDATION.

INSTALL COPPER CLAD GROUND ROD(S) AS DIRECTED BY ENGINEER AND IN
ACCORDANCE WITH CURRENT N.E.C. ALL GROUNDS MUST PROVIDE LESS THAN 10
OHM RESISTANCE TO GROUND.

< STANDARD PLAN FOR
FOUNDATION REQUIREMENTS

Michigan Department of Transportation

DEPARTMENT DIRECTOR (SPECIAL DETAIL) 07/27/23
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE S I G-021 -A

SHEET
50F7




(9) A10 BARS (42" @ FOUNDATION) OR

(12) A10 BARS (48" @ FOUN
EQUALLY

STEEL CASING
PER PLAN

(6) ANCHO

EQUALLY SPACED AT 60°

DATION)
SPACED

V05 BAR

R BOLTS

FOUNDATION @

SEE STRAIN POLE FOUNDATION REQUIREMENTS TABLE ON PAGE 5 FOR:
ANCHOR BOLT CIRCLE @, ANCHOR BOLT &, & FOUNDATION @&

DETAIL - FOUNDATION PLAN

8

#4 AWG OR LARGER STANDARD BARE GROUND WIRE

| THREAD

i —

/

_ S| = :
NI = W o
% =
I :
<ES |
2 |
o
w
E |
i ‘ H—"
O ft
~ \ | N
2 |
g
@ |
o |
@ .
@ fa)
w |
E& L
o g 3 ENIE
| > ] fimi} in Y,
. s 1 |r
z
2 |4 ) lErE e
E +—ot— ; >
5 z o
8 @ <
5 e S 4 ‘ \
8 w — T |
£l m F
i '-” > ‘
=
o »
> |
<
=
= © S
o A
g [
2 |
8 -
> [
|
o | \
|
I
|
\

WITH 24" (MIN) SLACK ABOVE TOP OF FOUNDATION.
BOND GROUND WIRE TO REINFORCEMENT.

STEEL TEMPLATE MUST BE KEPT LEVEL AT ALL TIMES
(CONTRACTOR TO DETERMINE TEMPLATE SIZE AND
DIMENSIONS)

3/4" x 3/4" CHAMFER

N %TOP OF FINISHED GRADE
N

| — KEEP ANCHOR BOLT PLUMB (TYP)

| —BOTTOM STEEL TEMPLATE REQUIRED

(SEE BOTTOM ANCHOR BOLT STEEL
TEMPLATE DETAIL ON SHEET 7)

/STEEL CASING PER PLAN *

T~ (24) HEAVY HEX NUTS,

(24) FLAT WASHERS,
FOR ANCHOR BOLT
CAGE ASSEMBLY

W A10 BAR (TYP)

\vos BAR (TYP)

* SEE FOUNDATION NOTES AND PLANS FOR STEEL CASING PAY ITEM

9

O DETAIL - FOUNDATION ELEVATION

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
FOUNDATION DETAILS

(SPECIAL DETAIL)

FHWA APPROVAL

AN DATE SIG-021-A

SHEET
6 OF 7

SECT




(2) 1" SCH. 80 PVC CONDUITS
FOR LIGHTNING PROTECTION
APPROXIMATELY 180° APART

(90° SWEEP)

SECURE CONDUITS TOGETHER WITH SUITABLE BANDING

TO ENSURE PLACEMENT TOGETHER PRIOR TO CONCRETE

(3) 3" SCH. 80 PVC
CONDUITS (90° SWEEP)

\(1)1*/2" SCH. 80 PVC

(90° SWEEP)

2%" (1%" @ BOLTS)
3" (2" @ BOLTS)

EQUALLY SPACED

1%" PLATE (1%" @ BOLTS)
1%" PLATE (2" @ BOLTS)

(6) 2%¢" @ HOLES FOR 1%" @ BOLTS OR
(6) 2%6" @ HOLES FOR 2" @ BOLTS

SEE STRAIN POLE FOUNDATION REQUIREMENTS TABLE ON SHEET 5 FOR:

ANCHOR BOLT CIRCLE @
ANCHOR BOLT HOLE @
FOUNDATION @

@ DETAIL - BOTT. ANCHOR BOLT STEEL TEMPLATE

POUR.
@ SECTION-CONDUIT LAYOUT
/* STRAIN POLE
TOP OF CONDUITS

ANCHOR BOLT (TYP) ‘

SIDEWALK\&\ =
|

It

[

o

1 1/21.

T

(8" PROJECTION FROM TOP OF DRILLED SHAFT)

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

TOP OF FINISHED GRADE
HAND HOLE

|

|

= '] |
il

1/2" PREMOLDED !

JOINT FILLER AT
EDGE OF SIDEWALK F
[y

(1) 1" SCH. 80 PVC/ il

30"

N

/%\\JQ ZN
[\

| |— ALL METAL BASES
CONNECTED TOA
GROUND ROD WITH

— A#6 GROUND WIRE

CONDUIT (TYP)
DRILLED SHAFT\
| L
|
90° SWEEP |
(TYP) |

(3) 3" SCH. 80 PVC CONDUITS
(1) 1%" SCH. 80 PVC CONDUIT

10

O DETAIL - CONDUIT LAYOUT

| L —NON-SOLDER
TYPE CONNECTION

\\ AGGREGATE BASE
3/4" @ x 100"

COPPER CLAD GROUND ROD(S)

@

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
CONDUIT DETAILS

(SPECIAL DETAIL) 07/27/23
FHWA APPROVAL PLAN DATE

SIG-021-A

SHEET
70F7




MAST ARM DESIGN CRITERIA:

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

LOAD PARAMETERS:
WIND LOAD (EXTREME EVENT LIMIT STATE): 1700-YEAR MRI BASIC WIND SPEED MAP, 120 MPH DESIGN WIND SPEED
WIND LOAD (SERVICE | EVENT LIMIT STATE): 10-YEAR MRI BASIC WIND SPEED MAP, 76 MPH DESIGN WIND SPEED

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
IS GROUND-MOUNTED).

DIRECTIONALITY FACTOR (K ): 0.85
GUST EFFECT FACTOR (G): 1.14

MAST ARM LOADING: SEE MAST ARM LOADING TABLE BELOW. AREAS AND WEIGHTS SHOWN IN THE TABLE FOR SIGNALS INCLUDE BACKPLATES EXTENDING
5" FROM SIGNAL ON ALL SIDES. FOR TWIN MAST ARMS, THE LOADING IS THE SAME ON BOTH ARMS.

SERVICEABILITY PARAMETERS:
LIMIT FOR SLOPE AT TOP OF POLE UNDER DEAD LOAD ONLY: 0.35 IN/FT
LIMIT FOR MAST ARM VERTICAL DEFLECTION UNDER GALLOPING AND TRUCK GUST-INDUCED LOADING: 8 IN
FATIGUE PARAMETERS:
FATIGUE CATEGORY:
SIG-031-A: CATEGORY |
SIG-032-A: CATEGORY I
SIG-033-A: CATEGORY Il

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

MAST ARM LOADING TABLE

MAST ARM DATA TL1 (1W-3C SIGNAL)™ TL2 (1W-3C SIGNAL) TL3 (1W-3C SIGNAL) TL4 (1W-5C DOGHOUSE SIGNAL)
SPAN| MTG HT | MTG HT WEIGHT| AREA |, NC: WEIGHT [AREA| , INC. WEIGHT|AREA|  INC: WEIGHT |AReA | INC.
. | DISTANCE 12"x27" | DISTANCE 12"x27" | DISTANCE 12"x27" | DISTANCE 12'x27"
FT | SINGLE | TWIN LBS | SFT |S535 LBS | SFT | ¢ to LBS | SFT | 2o LBS | SFT | g 2o
20 120" 20'-0"
25 17'-0" 43 | 867 | NO 250" 43 | 867 | NO - - - -
30 . B B B B 220" 30-0"
35 | 190" | il 19-0" 27'-0" 350"
40 24'-0" 32'-0" 40'-0"
75 |10.92| YES 75 |10.92| YES 69 |[13.72| NO
45 29'-0" 37'-0" 45'-0"
50 26-0" | 75 [10.92~| YES*™ | 340" 42'-0" 50'-0"
*TWIN MAST ARMS NOT ALLOWED FOR CATEGORY IIl MAST ARMS. MINIMUM ALLOWABLE ANGLE BETWEEN ARMS IS 45 DEGREES.
**TL1 NOT ALLOWED FOR 50FT TWIN MAST ARMS
LUMINAIRE ANTENNA OR
LUMINAIRE ARM HEMISPHERICAL VIDEO
MAST ARM LOADING TABLE (CONT'D) HEMISPHERICAL VIDEO DETECTION
DETECTION OR ANTENNA
EQUIPMENT WEIGHT AREA
LBS SFT L4
ANTENNA 20 0.09
GPS MODULE 30 0.75 . TL3
POLE MOUNTED PEDESTRIAN SIGNAL 25 1.78 L2
1W-3C SIGNAL (WITH BACKPLATE) 43 8.67 I
LUMINAIRE 50 1.00 ‘ TL1
SEE SIG-031, SIG-032, AND |
LUMINAIRE ARM SIG-033 FOR DETAILS E| @ 1 C — F —~ POLE MOUNTED 1W-3C
HEMISPHERICAL VIDEO DETECTION 22 2.1 SIGNAL (WITH
MICROWAVE VEHICLE DETECTOR 4 0.97 O ® o BACKPLATES)
RADAR VEHICLE DETECTOR 4 0.97 |:|\ D/GPS MODULE
24x96 STREET NAME SIGN 90 14.93 MICROWAVE VEHICLE 46"
DETECTOR N 4" ag"
SEE ELEVATION VIEW FOR EQUIPMENT MOUNTING LOCATIONS. RADAR VEHICLE 24x96" STREET
ARM LENGTH / 2 NAME SIGN
DETECTOR I
POLE MOUNTED/H'_
PEDESTRIAN SIGNALS
1 DETAIL - MAST ARM LOADING ELEVATION VIEW
< STANDARD PLAN FOR
APPROVED BY: TRAFFIC SIGNAL MAST ARM POLE AND MAST ARM
DIRECTOR, BUREAU OF FIELD SERVICES Michigan Department of Transportation LOADING TABLE AND DESIGN CRITERIA
APPROVED BY: DEPARTMENT DIRECTOR (SPECIAL DETAIL) 07/27/23 S | G 030 A SHEET
DIRECTOR, BUREAU OF DEVELOPMENT BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE - B 1 OF 1




LUMINATRE ARM
(SEE CONTRACT)

POLE CAP
(SHEET 6)

6 -0", 8°-0", 10'-0"
‘ NOMINAL SPREAD
‘ (SEE CONTRACT)

1'-6" (6'=0" ARM)
1/-10" (8'=0" ARM)
2'-0" (10'=0" ARM)
NOMINAL RISE
HAND HOLE
(SHEET 5)
POLE CAP
(SHEET 6) < 9
MAST ARM LENGTH (SHEET 2) » o
I~
HD
DETAIL C Wl T
= =
Lt
f ¢
MAST ARM | = ==
> ARM 1D TAG = =
CAP E QUTBOARD ARM (SHEET 2) z| 2
(SHEET 61| & INBOARD ARM R ==
= o~ - ]
i ol | 5 2
;% ;E L = =
T (e}
] < %) e
= 2 o | g
© —
= 2 2 2 7
z|= Z 2 < | o =
z- I B =
5|2 -
\< [alN
=S =
o =
= =
=) =
S =
3 HAND HOLE
= (SHEET 5) Y
[am
<
GRADE POLE 1D TAG
¢//’ (SHEET 2)
DETAIL D
BASE B BASE 1D TAG

NOT TO SCALE

(SHEET 2)
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ROUND TAPERED STEEL MAST ARM ROUND TAPERED STEEL MAST ARM POLE
ST A % MAST ARM DIMENSIONS et [N T % POLE DIMENSIONS T
20'=0" | 0.1793"-16.50" x 13.70" x 20'-Q" 0.4375"-18.00" x 14.78" x 23' 0" ND
25'-0" | 0.1793"-16.50" x 13.00" x 25 0" 0.4375"-18.00" x 13.94" x 29' 0" VES
30'-0" | 0.1793"-16.50" x 12.30" x 30" -0" POLE TUBE TAPER 1S 0.140 IN/FT
15 o 0.4290:—16.50” X 13.70: x 20'-0" % DIAMETERS GIVEN ARE 0.D.
0.1793"- %%  x 12.00" x % 18’ 6"

., |0.4290"-16.50" x 13.70" x 20'-0" | 19" -0" 8
000 1017937 s x 11307 x % 21'-0"

. ]0.4290"-16.50" x 13.70" x 20'-0"
00 017937 xx x 10.60" x %

., 10.5000"-16.75" x 13.95" x 20'-0"
00T 017937 e x 10.157 x

MAST ARM TUBE TAPER IS 0.140 IN/FT
* DIAMETERS GIVEN ARE 0.D.

%% TO BE DETERMINED BY CONTRACTOR BASED ON REQUIRED MAST ARM
LENGTH AND TELESCOPIC SPLICE LENGTH.

1. THE DESIGN OF THIS STRUCTURE [S BASED ON THE 2001 AASHTD STANDARD SPECIFICATONS FOR STRUCTURAL
SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC SIGNALS FOR 90 MPH WIND LOAD AND CATEGORY I
WITH GALLOPING, NATURAL WIND GUSTS. AND TRUCK INDUCED FATIGUE LOADS.

2. WELD THE LONGITUDINAL ARM SEAM ON THE INBOARD AND GUTBOARD SECTIONS OF THE TELESCOPIC FIELD
SPLICE WITH A COMPLETE JOINT PENETRATION (CJP) WELD A MINIMUM OF 36 INCHES LONG. [N ADDITION.
LONGITUDINAL SEAM WELDS MUST BE CJP FOR A MINIMUM OF 6 INCHES FROM TUBE TO PLATE CJP WELDS.

3. SEAM WELDS MUST BE 390° £ FROM HAND HOLE AT BASE.

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

5. BACKING BAR FOR PIPE TO BASE PLATE (B) 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. 3/4 INCH SCHEDULE (SCH.)
40 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. [.D. DENOTES
INSIDE DIAMETER. H.S. DENOTES HIGH STRENGTH.

MF G MF G
DESIGN s DESICGN N
ARM LENGTH C“ POLE LENGTH o MDOT NG. -
MO/YR OF MFG MO/YR OF MFG POLE TYPE o
| “ | | o | | “ |
ARM/POLE S.S. ID TAG DETAIL BASE S.S. ID TAG DETAIL
TO BE ATTACHED TO POLE OR MAST ARM AT LOCATIONS WELD TAG TO EDGE OF BASE P
SHOWN 4" FROM BASE OF TUBE BELOW HANDHOLE WITH (4) #8 X 34" (LETTERS STAMPED IN 3/8" CHARACTERS)

S.S. TYPE U DRIVE SCREWS.
(LETTERS STAMPED IN 3/8" CHARACTERS)

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_O3 O_B

FiletRefDoc/TR/Signals/Web/Sp Det/Fin/S1G030B.dgn  Rev. 11/05/18 PLAN DATE
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3/4" SCH. 40
PIPE X 24" LONG
(FOR LIFTING)

POLE CAP

(SHEET 6)

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

TELESCOPIC
FIELD SPLICE

¢ MAST ARM

OUTBOARD ARM

(35'-0" ARMS

NOT TO SCALE

DETAIL B

3|
>
f o\ T 7 CPuE—y B E
Ll “ ~ N
i | TS — -
\\, 7 ; 1T$ - 112 @ HOLE IN FRONT
~ L CLANP FOR WIRING
LUMINATRE ARM | } X
3/16 |
\ | 1/4" THICK
| 1 v ¢ LUMINATRE ARM
T L s
: , ¢ POLE & HOLE IN POLE. FURNISH
& HEX NUT (TYP) 5. BoiT 17 1.D. GROMMET.
DETAIL A
ORIENTATION OF SCH. 40 PIPE 180° FROM HAND SECTION A-A
HOLE AT BASE & C_HOOK 180° FROM SCH. 40 PIPE

INBOARD ARM

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

3/4" @ HOLE FACTORY DRILLED IN OUTBOARD
TUBE, FIELD DRILL I[NBOARD TUBE.
(ORIENTATION MUST BE HORIZDNTAL)

AND GREATER)

3/4" SCH. 40
PIPE X 2! LONG
(FOR LIFTING)

C INBOARD ARM Ag//;jw

AND OUTBOARD ARM

INBOARD/OUTBOARD ARM LIFTING DEVICE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE SHEET

FiletRefDoc/TR/Signals/Web/Sp Det/Fin/S1G0308.dgn

SIG-030-B

Rev. 11/05/18 3of 6

PLAN DATE




(4) 3/8" SIDE
GUSSET B'S

¢ MAST ARM

3/8" X 2'-6"
STEEL CLAMP
HALF SHELLS

3/16" @ HOLE THRU
PIPE & BOLT FOR
1/8" X 1'%" COTTER
PIN (TYP)

" ! 12// 23/8//
Sle s
T

ARM

SEE MAST ARM
WELD DETAIL

8
LOCATIGNS

4" @ HOLE IN FRONT
CLAMP HALF SHELL FOR
WIRING

4
LOCATIONS

(TOP AND BOTTOM)

NOT TO SCALE

23/8

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

4 LOCATIONS

DETAIL C

FIELD DRILL 4" @
HOLE IN POLE FOR
WIRING

WITH (2) HEX NUTS.
FLAT WASHERS, AND
LOCK WASHERS

SECTION B-B

(2)
(2)

STEEL CLAMP
HALF SHELL

3° RISE
IRV
¢ MAST(//}*

BACKING BAR

<1

S —

MAST ARM B

c<d

MAST ARM WELD DETAIL

SIDE GUSSET B'S AND SADDLE B'S
NOT SHOWN FOR CLARITY

STEEL CLAMP

— HALF SHELL € MAST ARM (TYP)
;ﬁﬂ (4) 3/4" SCH. 80 %///,*
— p— PIPE X 3/4" LONG
| WELDED TO BACK P 41 0 HOLE
,+f,,“_f,, L (MAST ARM P)
FIELD DRILL (4)
i 11/16" ® HOLES - -
ffffff FOR 5/8" ¢ X 37
LONG HEX. HEAD BOLTS
4 1" 0 HOLE
1/4 LOCATIONS | (MAST ARM P)
(4) 17" @ STUDS EACH MAST ARM B L0 HOLE

(STEEL CLAMP
HALF SHELL R)

SECTION C-C

SIDE GUSSET B'S AND SADDLE R'S
NOT SHOWN FOR CLARITY

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE

FiletRefDoc/TR/Signals/Web/Sp Det/Fin/S1G0308.dgn

Rev. 11/05/18 PLAN DATE

SIG-030-B
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FLAT WASHER
(TYP)

LOCK WASHER
(TYP)

MAST ARM CLAMP WASHER PLACEMENT

NUT
(TYP)

STUD
(TYP)

¢ POLE—
GROUNDING PROVISION | 172
3/8" 0 5.5. HEX BOLT TO—
MOUNT MECHANICAL LUG
TO ACCOMODATE MIN. 1
#4 WIRE.

174" X 1" S.S. BACK —
UP BAR TD SECURE
HAND HOLE COVER.
(HORIZONTAL ORIENTATION)

"X 1" X 172"
SQUARE STOCK
(DRILL & TAP)

6” X 10" BAR BOTTOM HAND HOLE

1/4" X 1" S.S. BACK
UP BAR TO SECURE

HAND HOLE COVER. 11 GA. COVER WITH

(R 1ZONTAL 140 505, i
SCREW & S.S. CHAIN
1/2" ® ROUND
J-HOOK

4" X 6'7)" BAR TOP HAND HOLE

DESIGN WITH 29'-0" POLE ONLY

NOT TO SCALE

11 GA. COVER WITH
1/4"= 20 S.S. MACH.
SCREW & S.S. CHAIN

1/2" @ =13 N.C. DRILLED
AND TAPPED HOLE WITH
1/2" STAINLESS STEEL
BOLT WITH MAXIMUM
PROJECTION OF 1/4".

C POLE
& HAND HOLE

2
LOCATIONS

374" x 3%

| — BACK UP BAR

1O//

AN
’
NI

(2) 172" © STAINLESS

‘ STEEL BOLT WITH COPPER
I [>~—DOWN CONDUCTOR ATTACHED
VIA THREADED TINNED
BRONZE CLAMP FOR
LIGHTNING PROTECTION

6” X 10" BAR BOTTOM HAND HOLE

(VIEW ROTATED 90 DEGREES)

C HAND HOLE.
POLE & BASE
1D TAGS

ANCHOR BOLT
(TYP)

ORIENTATION OF HAND HOLE

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

FiletRefDoc/TR/Signals/Web/Sp Det/Fin/S1G0308.dgn Rev. 11/05/18

PLAN DATE

SHEET
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C POLE & HAND HOLE

| (6) 26" @ HOLES FOR
¢7 TL (6) 134" @ ANCHOR BOLTS

| | D EQUALLY SPACED AT 60°

\ ON A 24" @ BOLT CIRCLE

/

6// >< 10//
 HAND HOLE

o > TZERRN

— * CAULK —

BASE 1D TAG
(SHEET 2)

DETAIL D SECTION D-D

(VIEW ROTATED 90 DECGREES)
* SEAL JOINT WITH CAULK AFTER GALVANIZING

BACKING BAR

9/16" © HOLE FOR
1/2" @ H.S. BOLT.
TACK WELD 1/2" HEX
NUT OR TAP HOLE IN

C1/2" 0
i, BOU‘\\N STEEL CAP
e ; i:L, SCH. 40 PIPE
I I |
y TS |
3/4" SQUARE STOCK d—3/4" SQUARE STOCK

E | E
\ ‘ \ !

{0 T - .

| ¢ POLE &

MAST ARM (TYP)

¢

C POLE & 3/4" SQUARE STOCK
MAST ARM
C-HOOK
POLE AND MAST ARM CAP DETAIL SECTION E-E

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_O3 O_B SHEET
File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIG0O30B.dgn  Rev. 11/05/18 PLAN DATE 6of 6




vIB
(SEl

RATION MITIGATION DEVICE
E NOTE ON SHEET 2)

@

-
@

C

MAST ARM
CAP (SHEE

T6) OUTBOARD ARM

* NOMINAL RISE
1'-6" (6-0" ARM)
1'-10" (8'-0" ARM)
2'-0" (10'-0" ARM)

MAST ARM LENGTH (SHEET 2)

NOMINAL
RISE =

6-8", 80", 100"
NOMINAL SPREAD

(SEE CONTRACT)

.

17'-0" (MIN)

VERTICAL CLEARANCE (TYPICAL ALL SIGNALS)

:GRADE

SEAM WELDS IN MAST ARM
MUST BE LOCATED ON
BOTTOM OF MAST ARM

INBOARD ARM

3°RISE

el

LUMINAIRE ARM
(SEE CONTRACT)

POLE CAP
(SHEET 6)

|

g

POLE CAP
(SHEET 6)

ARM ID TAG
(SHEET 2)

HAND HOLE
(SHEET 5)\
(16
\8/

POLE ID TAG
(SHEET2) |

g

—

1:%11

{

-~ =

BASE PLATE

ELEVATION - MAST ARM POLE

HAND HOLE
(SHEET 5)

240"

POLE HEIGHT (SHEET 2)

NOMINAL MOUNTING HEIGHT

POLE HEIGHT W/ LUMINAIRE ARM (SHEET 2)

/

~ \-BASE ID TAG

(SHEET 2)

APPROVED BY:

APPROVED BY:

DIRECTOR, BUREAU OF FIELD SERVICES

DIRECTOR, BUREAU OF DEVELOPMENT

@

Michigan Department of Transportation

STANDARD PLAN FOR

TRAFFIC SIGNAL MAST ARM POLE AND
MAST ARM DETAILS - CATEGORY |

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

(SPECIAL DETAIL)

07/27/23

FHWA APPROVAL

PLAN DATE

SIG-031-A

SHEET
10F 6




TAPERED STEEL MAST ARM POLE

POLE DIMENSIONS * LUMINAIRE ARM MAST ARM LENGTH (FT)
0.4375"-18.00" x 14.78" x 23-0" NO
0.4375"-18.00" x 13.94" x 290" YES 20,25, 30, 35,40, 45
0.5000"-18.00" x 14.78" x 230" NO o
0.5000"-18.00" x 13.94" x 290" YES
POLE TUBE TAPER IS 0.140 IN/FT
* DIAMETERS ARE GIVEN BY O.D.
) 0.D. )
(MEASURED POINT
TAPERED STEEL MAST ARM TO POINT)
MAST ARM N MTG HT MTG HT
LENGTH MAST ARM DIMENSIONS SINGLE TWIN
200" 0.1793"-16.50" x 13.70" x 200"
250" 0.1793"-16.50" x 13.00" x 250"
300" 0.1793"-16.50" x 12.30" x 300"
0.4290"-16.50" x 13.70" x 20'-0" INSIDE BEND RADIUS MUST BE
36-0° 0.1793"-14.30" x 12.00" x 169" 186" EQUAL TO OR GREATER THAN 5
04290 16.50"x 13 70" X 200" 190" 3 TIMES THE WALL THICKNESS OR 1",
400" 0.1703"14.30" x 11 30" x 210 216" WHICHEVER IS GREATER.
450" 0.4290"-16.50" x 13.70" x 200"
0.1793"-14.30" x 10.60" x 26'-9"
. 0.4290"17.50" x 14.70" x 200" SEAM WELD
50-0 0.2391"-15.45" x 11.00" x 31"-11" 0.6 x WALL
THICKNESS

MAST ARM TUBE TAPER IS 0.140 IN/FT

* DIAMETERS ARE GIVEN BY O.D.

DETAIL - 16-SIDED SECTION

NOTES:

1.

10.

THE DESIGN OF THIS STRUCTURE IS BASED ON CATEGORY | GALLOPING, NATURAL WIND GUSTS, AND

TRUCK INDUCED FATIGUE LOADS.

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 FORA
MINIMUM OF 6 INCHES FROM TUBE TO PLATE CJP WELDS.

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.

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

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

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.

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

ROUND OR 16-SIDED SECTIONS ARE ALLOWED.
MULTI-PLY SECTIONS ARE NOT ALLOWED.

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

4" 4"

MFG
DESIGN ———

ARM LENGTH
MO/YR OF MFG —

MFG
DESIGN — .

POLE LENGTH
MO/YR OF MFG —

on
2

MDOT NO.
POLE TYPE

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)

DETAIL - ARM/POLE S.S. ID TAG

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

DETAIL - BASE S.S. ID TAG

3

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
MAST ARM POLE AND MAST ARM
REQUIREMENTS

(SPECIAL DETAIL)

07/27/23 SHEET

FHWA APPROVAL

PLAN DATE SIG-031-A 20F6

SECT




1" SCH. 80

PIPE x 2%" LONG
(FOR LIFTING)

POLE CAP
(SHEET 6) 1/2" @ ROUND STOCK
C-HOOK (FOR WIRE

SUPPORT & LIFTING)

N VA

1/4"

— \| g ~
=~ | | o 1%" @ HOLE IN FRONT
= 4 CLAMP FOR WIRING
LUMINAIRE ARM
| | | g 0 K
3/16 | 1 114" THICK LUMINAIRE ARMf
1/2" @ H.S. BOLT, | crawe
FLAT WASHER, | FIELD DRILL 1%" @
LOCK WASHER, & | | HOLE IN POLE.
HEX NUT (TYP) FURNISH 1" .D. GROMMET. L
~— L PoLE &
|  Hs.BOLT
ORIENTATION OF SCH. 80 PIPE 180° FROM HAND
HOLE AT BASE & C-HOOK 180° FROM SCH. 80 PIPE
@ DETAIL - LUMINAIRE ARM BRACKET @ SECTION - LUMINAIRE ARM BRACKET
15
TELESCOPIC X INSIDE DIAMETER OF EXPOSED END OF THE OUTBOARD ARM
FIELD SPLICE THE EXPOSED END OF 1" SCH. 80
B THE OUTBOARD ARM INBOARD ARM PIPE x 2%2" LONG
MAST ARM (FOR LIFTING)
OUTBOARD ARM INBOARD ARM &f

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

7/8" (TYP)

OUTBOARD ARM  1/4"

3/4" @ HOLE FACTORY DRILLED IN OUTBOARD
TUBE, FIELD DRILL INBOARD TUBE.
(ORIENTATION MUST BE HORIZONTAL)

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

INBOARD/OUTBOARD ARM
@ DETAIL - TELESCOPIC SPLICE @ DETAIL - LIFTING DEVICE

STANDARD PLAN FOR
LUMINAIRE ARM BRACKET, TELESCOPIC

G
«
SPLICE, AND LIFTING DEVICE DETAILS

Michigan Department of Transportation

SHEET
30F6

(SPECIAL DETAIL)
FHWA APPROVAL

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

07/27/23 SIG—031 —A

PLAN DATE




1/4" MIN. GAP

BETWEEN CLAMP HALF
SHELLS AFTER
TIGHTENING
STUDS

B FIELD DRILL 4" @ HOLE

IN POLE FOR WIRING

MAST ARM PLATE

BACK PLATE

(4) 17" SCH. 80 PIPE x 3/4" LONG
WELDED TO BACK PLATE

4 LOCATIONS
4 LOCATIONS

(4) 1%" @ STUDS EACH WITH

2) HEX NUTS,

(4) 3/8" GUSSET SADDLE PLATES E )
(TOP AND BOTTOM) (

2) LOCK WASHERS &
2) FLAT WASHERS

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

@ DETAIL - MAST ARM BRACKET PLAN

3/8" STEEL CLAMP
HALF SHELLS

(4) 3/8" SIDE GUSSET
PLATES

[1 MAST ARM
)

SEE MAST ARM
WELD DETAIL

% | e | 6 |6 | 7%

3" PLATE (TYP) i

8 LOCATIONS

5/16 4 LOCATIONS

5/16
O DETAIL - MAST ARM BRACKET ELEVATION

8
e

STEEL CLAMP
HALF SHELL
- wasTARM-
CAULK JOINT BETWEEN ARM
AND TOP OF BACKING BAR
AFTER GALVANIZING
S
MAST ARM
PLATE

[=©
SIDE GUSSET PLATES AND SADDLE
PLATES NOT SHOWN FOR CLARITY

9

FIELD DRILL (4) 1%¢" @ HOLES THROUGH
PIPES FOR 1%" @ X 5%" HEX HEAD BOLTS.

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

(4) 1%" SCH. 80 PIPE x 3/4" LONG—
WELDED TO BACK PLATE

T FIELD DRILL (4) 1%¢" @ HOLES IN POLE—"]
FOR 1%" @ X 5%" HEX HEAD BOLTS

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

1%" MAST ARM SHEAR BOLT (TYP)

21/2.. 21/2||

};ﬁ

1on

2-8%"
210"

1o

2%

SIDE GUSSET PLATES AND SADDLE
PLATES NOT SHOWN FOR CLARITY

@ SECTION - BACK PLATE

214"

21/2.. 21/2||

2'-10"

STEEL CLAMP
HALF SHELL*

+——1" @ HOLE THRU
MAST ARM PLATE

—475" @ HOLE THRU
MAST ARM PLATE

——4" @ HOLE IN FRONT
CLAMP HALF SHELL
FOR WIRING

—1" @ HOLE THRU
MAST ARM PLATE

2.8%"

1om

1" @ HOLE THRU
STEEL CLAMP
HALF SHELL PLATE

2%"

MAST ARM (TYP)—1 MAST ARM PLATE

SIDE GUSSET PLATES AND SADDLE PLATES NOT SHOWN FOR
CLARITY

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

O SECTION - MAST ARM PLATE

C

Q DETAIL - MAST ARM WELD
<
«

Michigan Department of Transportation

STANDARD PLAN FOR
MAST ARM BRACKET DETAILS

DEPARTMENT DIRECTOR (SPECIAL DETAIL)

07/27/23 SHEET

BRADLEY C. WIEFERICH, PE FHWA APPROVAL

SIG-031-A

PLAN DATE 4 OF 6

SECT




LOCK WASHER
(TYP)

@ DETAIL - MAST ARM BRACKET WASHERS

I

1 POLE
N
I

12"
12
NI

GROUNDING PROVISION
3/8" @ S.S. HEX BOLT TO
MOUNT MECHANICAL LUG
TO ACCOMODATE MIN. (1)
#4 WIRE

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

(AISI 304 OR 316)

1/4" x 1" S.S. BACK
UP BAR TO SECURE
HAND HOLE COVER.

(HORIZONTAL ORIENTATION) PROJECTION OF 1/4"

1" x 1" x 12"
SQUARE STOCK
(DRILL & TAP)

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

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

POLE !
172"
(MAX)

3/4" x 3%" PLATE

114" x 1" S.S. BACK

UP BAR TO SECURE
HAND HOLE COVER 11 GA. COVER WITH

(HORIZONTAL ORIENTATION) s

1/4"-20 S.S. MACH.
SCREW & S.S. CHAIN
(AISI 304 OR 316)

1/2" @ ROUND
J-HOOK

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

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

SCREW & S.S. CHAIN

1/2" @ -13 N.C. DRILLED
AND TAPPED HOLE WITH
1/2" S.S. BOLT WITH MAX.

HAND HOLE,
[ POLE & BASE
) ID TAGS

ANCHOR BOLT
(TYP)

@ DETAIL - ORIENTATION OF HAND HOLE

POLE &

HANDHOLE

2 LOCATIONS

3/4" x 3%" PLATE

BACK UP BAR

10"

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

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

POLE &

HANDHOLE

2 LOCATIONS

3/4" x 315" PLATE

BACK UP BAR

g"

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

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

VIEW ROTATED 90 DEGREES

@

Michigan Department of Transportation

STANDARD PLAN FOR
HAND HOLE DETAILS

DEPARTMENT DIRECTOR

(SPECIAL DETAIL)

07/27/23 SHEET

BRADLEY C. WIEFERICH, PE

FHWA APPROVAL

PLAN DATE SIG-031-A 50F 6




POLE &
HAND HOLE\
D E —

RE

6"x 10"
HAND HOLE

16"

: 3116 1/ AN

* CAULK —

)
WAEERNY

(0 222222

BASE ID TAG

BACKING BAR (SHEET 2)

*SEAL JOINT WITH CAULK AFTER GALVANIZING

(o)

DETAIL - BASE PLATE WELD
VIEW ROTATED 90 DEGREES

012"o
H.S. BOLT

STEEL CAP

!

—ALE

3/4" SQUARE STOCK
")

[ POLE &—1
MAST ARM

@ DETAIL - POLE AND MAST ARM CAP

HOLE @ =POLE I.D. - 1"

POLE

POLE

(6) 2%¢" @ HOLES FOR

(6) 1%" @ ANCHOR BOLTS
EQUALLY SPACED AT 60°

ON A 24" @ BOLT CIRCLE

w

/4" SQUARE STOCK

(1 POLE &
MAST ARM (TYP)

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

@ SECTION - POLE AND MAST ARM CAP

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
BASE PLATE, MAST ARM POLE CAP, AND
MAST ARM CAP DETAILS

(SPECIAL DETAIL) SHEET

07/27/23 SIG—031 —A

PLAN DATE

FHWA APPROVAL 6 OF 6

SECT




LUMINATRE ARM
(SEE CONTRACT)

POLE CAP
(SHEET 6)

6 -0", 8°-0", 10'-0"
‘ NOMINAL SPREAD
‘ (SEE CONTRACT)

16" (6'-0" ARM)
1'-10" (8’0" ARM)
2'-0" (10" -0" ARM)
NOMINAL RISE
HAND HOLE
(SHEET 5)
POLE CAP
SHEET 61 N N
MAST ARM LENGTH (SHEET 2) - b
I~
— (am)
s DETAIL C e
3° RISE éié 2 =
) 1 =
_ ) << o
MAST ARM | = = Wl =
<9 ARM 1D TAG Gl -
CAP E OUTBOARD ARM CSHEET 2) ==
(SHEET 6)| % INBOARD ARM ~ = 2
A o~ 53 ;%
J = E 9 = é
SOH W = 2
= ] e BN BT
< - — = o
z|x o % z
Z- S o -
-~ << [alN
=S =
L =
— —
(&) =
~ =
S HAND HOLE _|
= (SHEET 5)
=
GRADE POLE 1D TAG
¢//' (SHEET 2)
DETAIL D
BASE P
BASE 1D TAG
(SHEET 2)
NOT TO SCALE Filet RefDoc/TR/Signals/Web/Sp Det/Fin/S16031B.dgn  Rev.  11/05/18

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

ENGINEER OF DELIVERY

TRAFFIC SIGNAL MAST ARM POLE AND
MAST ARM DETAILS - CATEGORY I1I

DRAWN BY:

CHECKED BY:

ENGINEER OF DEVELOPMENT

(SPECIAL DETAIL)
FHWA APPROVAL DATE

SI1G-031-B SHEET

lof 6

PLAN DATE




ROUND TAPERED STEEL MAST ARM ROUND TAPERED STEEL MAST ARM POLE
MAST ARM MTG HT | MTG HT LUMINAIRE | MAST ARM
e * MAST ARM DIMENSIONS SINGLE | TWIN % POLE DIMENSIONS ARY ENGTH (F T
20'-0" | 0.2500"-8.50" x 5.70" x 20" 0" 0.313"-14.00" x 10.92" x 22’ -0" NO 20, 25
25'-0" ] 0.2500"-9.50" x 6.00" x 25" 0" 0.313"-14.00" x 9.94" x 29’ -0" YES 30, 35
30'-0" | 0.2500"-10.50" x 6.30" x 30'-0" 0.358"-14.00" x 10.92" x 22'-0" ND I
., 10.4290"-12.00" x 10.60" x 10'-0" 0.358"-14.00" x 9.94" x 29'-0" YES '

3570 0.1793"- #k x 7.50" x ¥ 18" 6" 0.478"-14.00" x 10.92" x 22'-0" NO 0
o' 0.5000"-12.00" x 10.60" x 10'-0" | 19’ 0" & 0.478"-14.00" x 9.94" x 29'-0" YES

0.1793"- ** x 6.80" x ** 217071 bOLE TUBE TAPER IS 0.140 IN/FT
45 _gn | 0r30007-12.00" x 9.907 x 1570 * DIAMETERS GIVEN ARE O.D.

0.1793"~ %% x 6.10" x *x%

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

0’ -0 0.75007-12.0% x 9.207 x 20 -0 INDICATED IN TABLE ABOVE

0.1793"~ %% x 5.36" x x%

MAST ARM TUBE TAPER 1S 0.140 IN/FT

* DIAMETERS GIVEN ARE 0.D.

** 10 BE

DETERMINED BY CONTRACTOR BASED ON REQUIRED MAST ARM

LENGTH AND TELESCOPIC SPLICE LENGTH.

1. THE DESIGN OF THIS STRUCTURE IS BASED ON THE 2001 AASHTO STANDARD SPECIFICATONS FOR STRUCTURAL
SUPPORTS FOR HIGHWAY SIGNS., LUMINAIRES AND TRAFFIC SIGNALS FOR 90 MPH WIND LOAD AND CATEGORY II

WITH 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 A MINIMUM OF 36 INCHES LONG. IN ADDITION,

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

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

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

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

INCH X 2 [NCH PLATE.

6. 1/2 INCH DIAMETER (@) ROUND STOCK C-HOOK ATTACHED TO ALL POLE SIZES. 3/4 INCH SCHEDULE (SCH.)
40 PIPE ATTACHED TO ALL POLE SIZES AND [NBOARD AND OUTBOARD ARM.

1. S.S. DENOTES STAINLESS STEEL. GA. DENOTES GAUGE. 0.D. DENOTES OUTSIDE DIAMETER. [.D. DENDTES

INSIDE DIAMETER. H.S. DENOTES HIGH STRENGTH.

MFG MFG
DESIGN . DESIGN .
ARM LENGTH o POLE LENGTH o MDOT NO. .
MO/YR OF MFG MD/YR OF MFG POLE TYPE -
| 4 | | 4 | | i |
ARM/POLE S.S. ID TAG DETAIL BASE S.S. ID TAG DETAIL
TO BE ATTACHED TO POLE OR MAST ARM AT LOCATIONS WELD TAG TO EDGE OF BASE P
SHOWN 4" FROM BASE OF TUBE BELQOW HANDHOLE WITH (4) #8 X 34" (LETTERS STAMPED IN 3/8” CHARACTERS)

S.S. TYPE U DRIVE SCREWS.
(LETTERS STAMPED IN 3/8" CHARACTERS)

NOT TO SCALE

MICHIGAN

DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

FiletRefDoc/TR/Signals/Web/Sp Det/Fin/S160318.dgn Rev. 11/05/18

S16-031-B SHEET

PLAN DATE




3/4" SCH. 40 POLE CAP

PIPE X 24" LONG (SHEET 6) )
(FOR LIFTING) - 1/27 @ ROUND STOCK
. C-HOOK (FOR WIRE
> ‘ SUPPORT & LIFTING) s _
= = POLE EJESERNIES
v TR R
A Sy \TL,,u } \:/'W ﬁ\l/ A i o
. = N 112/ @ HOLE IN FRONT
~ L ~y CLAMP FOR WIRING
LUMINATRE ARM | } X
3/16 \ 1 T\\¥
\ | /4" THICK ¢ LUN I
| CLAMP
|
1/2" ® H.S. BOLT, FLAT | FIELD DRILL 1% 0
WASHER. LOCK WASHER. S CPOLE & HOLE IN POLE. FURNISH
& HEX NUT (TYP) ! H.S. BOLT 1" 1.D. GROMMET.

DETAIL A

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

SECTION A-A

TELESCOPIC
FIELD SPLICE

C MAST ARM
INBOARD ARM

OUTBOARD ARM

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

3/4" © HOLE FACTORY DRILLED IN OUTBOARD
TUBE, FIELD DRILL INBOARD TUBE.
(ORIENTATION MUST BE HORIZONTAL)

DETAIL B

(35"-0" ARMS AND GREATER)

3/4" SCH. 40
PIPE X 2! LONG
(FOR LIFTING)

C INBOARD ARM Ag//;jw

AND OUTBOARD ARM

INBOARD/OUTBOARD ARM LIFTING DEVICE

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

S SIG-031-B S
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3/8" X 2'-3/4"
STEEL CLAMP
HALF SHELLS

(4) 3/8" SIDE
GUSSET B'S

3/16" @ HOLE THRU

T MAST ARM 1785 % 1 CoTTER SIER
2 HALF SHELL
PIN (TYP) C<s%1
~
N
+

2'- 3/4"

3° RISiZﬁ
i C MAST(//jr

S —

BACKING BAR MAST ARM B

c<l

SEE MAST ARM

4 LOCATIONS
WELD DETAIL

8
LOCATIONS 2%

DETAIL C MAST ARM WELD DETAIL

SIDE GUSSET R’S AND SADDLE R'S
NOT SHOWN FOR CLARITY

4" 0 HOLE IN FRONT
CLAMP HALF SHELL FOR
WIRING

FIELD DRILL 4" @
HOLE IN POLE FOR

x| [l [T WIRING STEEL CLAMP
s
|

— HALF SHELL C MAST ARM (TYP)
@II (4) 3/4” SCH. 80 /
s e ) A s St PIPE X 3/4" LONG

[ WELDED TO BACK B

,+h,w,7,,

FIELD DRILL (4)
11/16" @ HOLES -1

i FOR 5/8" @ X 3\

LONG HEX. HEAD BOLTS

415" 9 HOLE
L (MAST ARM P)

' "
1" - 83q

4 L 1" 0 HOLE
4 1/4 LOCATIDNS ‘ (MAST ARM P)
LOCATIONS )

) / (4) 117 @ STUDS EACH MAST ARM B %STEETDEEAMP

(4) 3/8" GUSSET SADDLE B'S WITH (o) Hex Nrs )
(TOP AND BOTTOM) FLAT WASHERS, AND (2) HALF SHELL B)

LOCK WASHERS
SECTION B-B SECTION C-=C

SIDE GUSSET B’S AND SADDLE B'S
NOT SHOWN FOR CLARITY

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE
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GROUNDING PROVISION
3/8" @ S.S. HEX BOLT TO—_
MOUNT MECHANICAL LUG
TO ACCOMODATE MIN. 1
#4 WIRE.

1/4" X 1" S.S. BACK —
UP BAR TO SECURE
HAND HOLE COVER.

(HORIZONTAL ORIENTATION)

17 x 1" x 12"
SQUARE STOCK
(DRILL & TAP)

6” X 10" BAR BOTTOM HAND HOLE

FLAT WASHER

(TYP) NUT

LOCK WASHER
(TYP)

(TYP)

STUD
(TYP)

MAST ARM CLAMP WASHER PLACEMENT

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

@ 0.478%
3/16)
0.358%
3/16)
0.313% T POLE
& HAND HOLE

1/2" ® -13 N.C. DRILLED S
3/8”  AND TAPPED HOLE WITH

1// X 4// P

—— BACK UP

(MAY) 1/2" STAINLESS STEEL
BOLT WITH MAXIMUM
PROJECTION OF 1/4”.

AN
as
_

BRONZEC

2

(0.478)%

BAR

LAMP FOR

LOCATIONS

/3/4” X 315" B (0.313-.358)%

-
‘\§A§EQ\J (2) 172" ® STAINLESS
— STEEL BOLT WITH COPPER
DOWN CONDUCTOR ATTACHED
6" VIA THREADED TINNED

LIGHTNING PROTECTION

6” X 10" BAR BOTTOM HAND HOLE

174" X 1" S.S. BACK
UP BAR TO SECURE
HAND HOLE COVER.
(HORIZONTAL
ORIENTATION)

4" X 6!7" BAR TOP HAND HOLE

(VIEW ROTATED 90 DEGREES)

® 0.478%
3/16)7

0.358%

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

SCREW & S.S. CHAIN
ANCHOR BOLT

1/2" @ ROUND (TYP)
J-HOOK

3/8" &
wax) | 3/16L7 <3
0.313%
D

C HAND HOLE,

POLE & BASE
[D TAGS

ORIENTATION OF HAND HOLE

DESIGN WITH 29'-0" POLE ONLY

NOT TO SCALE

* THICKNESS OF POLE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE
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C POLE & HAND HOLE\\\\\W
|
f o)

D

6// >< 10//
 HAND HOLE

B : 3/16 1/ AN

¢

¢ POLE &
MAST ARM

F
= * CAULK —]
t(\‘I A
K\\\‘AiBASE 1D TAG
BACKING BAR (SHEET 20
DETAIL D
(VIEW ROTATED 90 DEGREES)
% SEAL JOINT WITH CAULK AFTER GALVANIZING
¢ 1/2" 0
H.S. Bou‘\\N STEEL CAP
‘ =
| |
3/4" SQUARE STDCK<1/T% T i B
E | ‘ | E
A | A
\ ‘ \
\

(6) 2" @ HOLES FOR

(6) 13" @ ANCHOR BOLTS

EQUALLY SPACED AT 60°

ON A 24" @ BOLT CIRCLE

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

C-HOOK

SECTION D-D

SCH. 40 PIPE

3/4" SQUARE STOCK

MAST ARM (TYP)

POLE AND MAST ARM CAP DETAIL SECTION E-£
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_O3 1 _B SHEET
File:RefDoc/TR/Signals/Web/Sp Det/Fin/S1G031B.dgn  Rev. 11/05/18 PLAN DATE 6of 6




o

-
@

@

MAST ARM

CAP (SHEET 6)

OUTBOARD ARM

* NOMINAL RISE

1'-6" (6-0" ARM)
1'-10" (8'-0" ARM)
2'-0" (10'-0" ARM)

MAST ARM LENGTH (SHEET 2)

6-0", 80", 100"
NOMINAL SPREAD

(SEE CONTRACT)

LUMINAIRE ARM
(SEE CONTRACT)

170" (MIN)

VERTICAL CLEARANCE (TYPICAL ALL SIGNALS)

:GRADE

2|« POLE CAP
w - HEET 6)
olx [
= =1
| |
| )
a HAND HOLE
v (SHEET 5)
<
e e
POLE CAP
(SHEET 6)
)
-1 - —
-1- ;
| I
. 2)
B T =
==l %
{ _’_'_ _/ w
INBOARD ARM ARM ID TAG x
(SHEET 2) E
SEAM WELDS IN MAST ARM s
MUST BE LOCATED ON 2
BOTTOM OF MAST ARM ﬂ s
—_ =
N A A
S
[C] [
ol 3 &
b BT
% T
= w
= |
Z| o
° o
=
-
<
Zz
=
5
=z
HAND HOLE
(SHEET 5)\
\
POLE ID TAG N
(SHEET2) | g &
L=
\\ I Y
BASE ID TAG
BASE PLATE (SHEET 2)

ELEVATION - MAST ARM POLE

APPROVED BY:

APPROVED BY:

DIRECTOR, BUREAU OF FIELD SERVICES

DIRECTOR, BUREAU OF DEVELOPMENT

@

Michigan Department of Transportation

STANDARD PLAN FOR

TRAFFIC SIGNAL MAST ARM POLE AND

MAST ARM DETAILS - CATEGORY Il

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

(SPECIAL DETAIL)

FHWA APPROVAL

07/27/23 SIG—032—A

PLAN DATE

SHEET
10F 6




TAPERED STEEL MAST ARM POLE
POLE DIMENSIONS * LUMINAIRE ARM|MAST ARM LENGTH (FT)
0.313"-15.00" x 11.78" x 23-0" NO
0.313"-15.00" x 10.94" x 29'-0" YES 20,25, 30
0.429"-15.00" x 11.78" x 23-0" NO
0.429"-15.00" x 10.94" x 29'-0" YES 35840
0.500"-15.50" x 12.28" x 23'-0" NO
0.500"-15.50" x 11.44" x 29'-0" YES 45850
POLE TUBE TAPER IS 0.140 IN/FT oD
* i bt Il
DIAMETERS ARE GIVEN BY O.D. (MEASURED POINT
TO POINT)
TAPERED STEEL MAST ARM
MAST ARM R MTG HT MTG HT
LENGTH MAST ARM DIMENSIONS SINGLE TWIN
20'-0" 0.2500"-8.50" x 5.70" x 20'-0"
25'-0" 0.2500"-9.50" x 6.00" x 25'-0"
30-0" 0.2500"-10.50" x 6.30" x 30-0" INSIDE BEND RADIUS MUST BE
0.4290"13.50" x 12.10" x 100" EQUAL TO OR GREATER THAN 5
35-0" 0.1793"-12.68" x 8.96" x 267" 186" TIMES THE WALL THICKNESS OR 1",
oo 050001350 X 12.10" x 100" 190" 3 WHICHEVER IS GREATER.
0.2391"-12.80" x 8.38" x 31'-7" 21-0"
0.4290"-15.00" x 12.90" x 150"
45-0" " P W aqegn SEAM WELD
0.2391“-13.61“ x 9.18 x 31:s i 0.6 x WALL
500" 0.5000"-15.50" x 12.70" x 20'-0 THICKNESS
0.2391"-13.41" x 8.98" x 31'-8"

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

1

NOTES:

1. THE DESIGN OF THIS STRUCTURE IS BASED ON CATEGORY Il 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 ALENGTH 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 FORA
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.

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.

O DETAIL - 16-SIDED SECTION

4 4
"
MFG MFG
DESIGN — 5 DESIGN — 3
ARM LENGTH POLE LENGTH MDOT NO. .
MO/YR OF MFG — MO/YR OF MFG — POLE TYPE -
WELD TAG TO EDGE OF BASE PLATE
ATTACH TO POLE OR MAST ARM AT LOCATIONS SHOWN )
4" FROM BASE OF TUBE BELOW HANDHOLE WITH (4) #8 x 3/8" (LETTERS STAMPED IN 3/8" CHARACTERS)
S.S. TYPE U DRIVE SCREWS.
(LETTERS STAMPED IN 3/8" CHARACTERS)
3 DETAIL - BASE S.S. ID TAG
@ DETAIL - ARM/POLE S.S. ID TAG
“n STANDARD PLAN FOR
L MAST ARM POLE AND MAST ARM
Michigan Department of Transportation REQU | REMENTS
(SPECIAL DETAIL) 07/27/23 SHEET
Jpeneossron | SPECRLDETAL [ ovrs SIG-032-A

SECT




1" SCH. 80 PIPE POLE CAP

1w
(F ng‘ﬁFﬁNNG% (SHEET 6) 1/2" @ ROUND STOCK
C-HOOK (FOR WIRE
SUPPORT & LIFTING)

N | VA

1/4"
7/8" (TYP)

- I g ~
= [ ¥ © 1%" @ HOLE IN FRONT o| @
= \? 4 CLAMP FOR WIRING zlz
LUMINAIRE ARM <| <
| | [ . 0 3|3
| i S 5%
ol
316 | | 4" THICK LUMINAIRE ARM SI2
1/2" @ H.S. BOLT, | crawe R{ES
FLAT WASHER, | FIELD DRILL 1%" @ Y
LOCK WASHER, & | | HOLE IN POLE,
HEX NUT (TYP) FURNISH 1" .D. GROMMET. -
~— L PoLE &
|  Hs.BOLT
ORIENTATION OF SCH. 80 PIPE 180° FROM HAND
HOLE AT BASE & C-HOOK 180° FROM SCH. 80 PIPE
@ DETAIL - LUMINAIRE ARM BRACKET @ SECTION - LUMINAIRE ARM BRACKET
TELESCOPIC 1.5 INSIDE DIAMETER oF UTBoARD ARM.
FIELD SPLICE TT’}’_iEEEXPOSED END OF 1" SCH. 80
OUTBOARD ARM 15
3 INBOARD ARM PIPE x 2/4" LONG
MAST ARM (FOR LIFTING)
OUTBOARD ARM f
5/8" @ BOLT WITH "ANCO" LOCK NUTS, INBOARD ARM &
3/4" @ HOLE FACTORY DRILLED IN OUTBOARD OUTBOARD ARM .
TUBE, FIELD DRILL INBOARD TUBE. 114 _L_
(ORIENTATION MUST BE HORIZONTAL)
NOTES:
1. FOR 35'-0" ARMS AND GREATER.
2. THE INBOARD AND OUTBOARD ARMS MUST FIT TIGHTLY.
INBOARD/OUTBOARD ARM
@ DETAIL - TELESCOPIC SPLICE @ DETAIL - LIFTING DEVICE
< STANDARD PLAN FOR
&D{[DO’T LUMINAIRE ARM BRACKET, TELESCOPIC
Michigan Department of Transportation SPLICE, AND LIFTING DEVICE DETAILS
DEPARTMENT DIRECTOR (SPECIAL DETAIL) 07/27/23 SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE S I G_032_A 30F6




4 LOCATIONS

» —'13
|

1/4" MIN. GAP

BETWEEN CLAMP HALF
SHELLS AFTER

TIGHTENING I-‘7
C

STUDS

MAST ARM PLATE

(4) 3/8" GUSSET SADDLE PLATES
(TOP AND BOTTOM)

"

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

FIELD DRILL 4" @ HOLE
IN POLE FOR WIRING
BACK PLATE

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

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

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

FIELD DRILL (4) 13/16" @ HOLES THROUGH PIPES
FOR 3/4" @ X 5%" HEX HEAD BOLTS FOR 20"-30'
ARMS. FIELD DRILL (4) 1%¢" @ HOLES THROUGH
PIPES FOR 1%" @ X 5!" HEX HEAD BOLTS FOR

35'-50' ARMS.
4 LOCATIONS

(4) 1%" @ STUDS EACH WITH
(2) HEX NUTS,

(2) LOCK WASHERS &

(2) FLAT WASHERS

@

(4) 3/8" SIDE GUSSET.
PLATES |

/ MAST ARM

8 LOCATIONS

\ [1 BRACKET

SEE MAST ARM

WELD DETAIL
2%" PLATE (TYP,

(®

MAST ARM7
CAULK JOINT BETWEEN

ARM AND TOP OF BACKING
BAR AFTER GALVANIZING

BACKING BAR

9

DETAIL - MAST ARM BRACKET PLAN 1-9%"
3/ 1w 1/ 3in
3/8" STEEL CLAMP 3/16" @ HOLE THRU PIPE & BOLT 2% 8% i 8% 2% 22
HALF SHELLS FOR 1/8" x 2" COTTER PIN (TYP) FOR 20'-30' ARMS. ‘ T
3/16" @ HOLE THRU PIPE & BOLT FOR 1/8" x 4" P
COTTER PIN (TYP) FOR 35'-50' ARMS. | : 2:
3/4" @ MAST ARM SHEAR BOLT (TYP FOR 20'-30' ARMS) ‘ ‘ ‘ 2o
1 POLE 1%" @ MAST ARM SHEAR BOLT (TYP FOR 35'-50' ARMS) : —Q9Q "
== | O
(4) 1" SCH. 80 PIPE x 3/4" LONG WELDED TO —| - ©° 2 2
BACK PLATE FOR 20'-30' ARMS. / <|<
| \ (4) 2" SCH. 80 PIPE x 3/4" LONG WELDED TO 2(3
I BACK PLATE FOR 35'-50' ARMS. & g
e e _ 1 5]
T - x %
\ FIELD DRILL (4) 13/16" @ HOLES IN POLE — ™ 2 e
‘ FOR 3/4" @ X 5!5" HEX HEAD BOLTS >0 &l
1 FIELD DRILL (4) 1%6" @ HOLES IN POLE ==_| fla
‘ FOR 1%" x 5%" HEX HEAD BOLTS ‘ — —<<
N INL -+ ! \ 882|2
IS 3/16" @ HOLE THRU PIPE & BOLT | ‘ QB %|<
N FOR 1/8" x 2" COTTER PIN (TYP) ‘ xx s 3
22 FOR 20'-30' ARMS. g
X 3/16" @ HOLE THRU PIPE & BOLT gfgofgiiii:sl_ﬁg's AND o5 |y
g FOR 1/8" x 4" COTTER PIN (TYP o
4 LOCATIONS 33 FOR 35-50' A(RMS)_ SHOWN FOR CLARITY ? s
[= e o> N
v %] T2
58 2|2 SECTION - BACK PLATE ==
o ziz (B
554 Lls
-~ [=3 BTe)
ol 1-9%"
g vo
% g é% 23/8" 81/2" 81/2" 23/3"
w
DETAIL - MAST ARM BRACKET ELEVATION =l 88 | '
N
(é.r °Th o | —STEEL CLAMP
il RS HALF SHELL*
C E§5—
STEEL CLAMP 212 T oz 1" @ HOLE THRU
HALF SHELL r|Z o5 1 MAST ARM PLATE
ola S~ —4%" @ HOLE THRU
XL MAST ARM PLATE
ol n
| ™ - i
g g ——4" @ HOLE IN FRONT
e s CLAMP HALF SHELL
SES FOR WIRING
Sl 29 1" @ HOLE THRU
EE-- ' MAST ARM PLATE
=<
33 1" @ HOLE THRU
]R8 STEEL CLAMP
44 HALF SHELL PLATE
— [ele)
oy "\ MAST ARM PLATE
MAST ARM ©e MAST ARM (TYP)
PLATE SIDE GUSSET PLATES AND SADDLE
C PLATES NOT SHOWN FOR CLARITY
J_m *INSIDE RADIUS OF STEEL CLAMP HALF SHELL
SHALL BE WITHIN 1/4" OF THE DESIGNED POLE
SIDE GUSSET PLATES AND SADDLE HEI'I'SI_IRE RADIUS AT THE INTENDED MOUNTING
PLATES NOT SHOWN FOR CLARITY G
O DETAIL - MAST ARM WELD @ SECTION - MAST ARM PLATE
< STANDARD PLAN FOR
L MAST ARM BRACKET DETAILS
Michigan Department of Transportation
DEPARTMENT DIRECTOR (SPECIAL DETAIL) 07/27/23 SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE S I G_032_A 40F6
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FLAT WASHER

(TYP)
NUT
(TYP)
STUD
LOCK WASHER (TYP)
(TYP)

GROUNDING PROVISION
3/8" @ S.S. HEX BOLT TO
MOUNT MECHANICAL LUG
TO ACCOMODATE MIN. (1)
#4 WIRE

11 GA. COVER WITH
1/4"-20 S.S. MACH.
SCREW & S.S. CHAIN
(AISI 304 OR 316)

\HZ" @ -13 N.C. DRILLED

AND TAPPED HOLE WITH
1/2" S.8. BOLT WITH MAX.
PROJECTION OF 1/4"

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

UP BAR TO SECURE

HAND HOLE COVER
(HORIZONTAL ORIENTATION)

1" x 1" x 12"
SQUARE STOCK
(DRILL & TAP)

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

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

3/4"OR 1" [

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

UP BAR TO SECURE

HAND HOLE COVER
(HORIZONTAL ORIENTATION)

11 GA. COVER WITH
1/4"-20 S.S. MACH.
SCREW & S.S. CHAIN
(AISI 304 OR 316)

1/2" @ ROUND
J-HOOK

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

@ DETAIL - 5%" X 8" BAR TOP HAND HOLE

@)

()

7 HAND HOLE,
POLE & BASE
) ID TAGS

ANCHOR BOLT
(TYP)

@ DETAIL - ORIENTATION OF HAND HOLE

POLE &

HANDHOLE

2 LOCATIONS

3/4" x 3%" PLATE

BACK UP BAR

10"

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

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

POLE &

HAND HOLE

2 LOCATIONS

/—3/4" x 31" PLATE
/—BACK UP BAR

g

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

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

@

Michigan Department of Transportation

STANDARD PLAN FOR
HAND HOLE DETAILS

DEPARTMENT DIRECTOR (SPECIAL DETAIL)

07/27/23 SHEET

BRADLEY C. WIEFERICH, PE FHWA APPROVAL

PLAN DATE SIG-032-A 50F 6




POLE &
HAND HOLE\

o RE

6" x 10"
HAND HOLE

1.6"

2%

A1 S
=

BACKING BAR

*SEAL JOINT WITH CAULK AFTER GALVANIZING

VIEW ROTATED 90 DEGREES

@ DETAIL - BASE PLATE WELD

3/4" SQUARE STOCK

"L

POLE & —"1
MAST ARM

@ DETAIL - POLE AND MAST ARM CAP

HOLE @ =POLE I.D. - 1"

POLE

(6) 2%6" @ HOLES FOR
(6) 1%" @ ANCHOR BOLTS
EQUALLY SPACED AT 60°
ON A 24" @ BOLT CIRCLE

" SQUARE STOCK

1 POLE &
MAST ARM (TYP)

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

@ SECTION - POLE AND MAST ARM CAP

©

STANDARD PLAN FOR
BASE PLATE, MAST ARM POLE CAP, AND
MAST ARM CAP DETAILS

Michigan Department of Transportation
DEPARTMENT DIRECTOR (SPECIAL DETAIL) 07/27/23 SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE S I G_032_A 6 OF 6
SECT




1'-6" (6'-0" ARM)
1'-10" (80" ARM)
2'-0" (10" -0" ARM)

LUMINATRE ARM
(SEE CONTRACT)

POLE CAP
(SHEET 6)

6’ =0". 8'-0". 10’-0"
\ NOMINAL SPREAD
‘ (SEE CONTRACT)

NOMINAL RISE

HAND HOLE
(SHEET 5)

TngE%AZ) 55 5
MAST ARM LENGTH (SHEET 2)
v a
— <t
—————————————————————————— ~ [aa]
- — (am)
| DETAIL C e
| 30 RISE ;iéy<; 5 =
3 i z ¢
s = = e
| wl =
MAST ARM | i = =
CAP = OUTBOARD ARM DETAIL B ARM 1D TAG = 3
(SHEET 6)|3 INBOARD ARM (SHEET 2) S 5| =
» © N i
= 2 e 2 2
B o 5| o 5 2
2 =
—_— = .
z|E 3 3 | ¥ 2
=- S I =
5|2 = -
o= = <
—|= 2
| w
— |
© =
= 7
S HAND HOLE _| -
= (SHEET 5) -
=
GRADE POLE 1D TAG
(SHEET 2)
DETAIL D
BASE P
BASE 1D TAG
(SHEET 2)
NOT TO SCALE File: RefDoc/TR/Signals/Web/Sp Det/Fin/S16032B.dgn  Rev.  11/05/18

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

ENGINEER OF DELIVERY

DRAWN BY:

CHECKED BY:

ENGINEER OF DEVELOPMENT

(SPECIAL DETAIL)
FHWA APPROVAL DATE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

TRAFFIC SIGNAL MAST ARM POLE AND
MAST ARM DETAILS - CATEGORY ITI

PLAN DATE

SI1G-032-B SHEET

lof 6




MAST ARM TUBE TAPER IS 0.140 IN/FT
* DIAMETERS GIVEN ARE 0.D.
% TO BE DETERMINED BY CONTRACTOR BASED ON

REQUIRED MAST ARM LENGTH AND TELESCOPIC
SPLICE LENGTH.

1. THE DESIGN OF THIS STRUCTURE

ROUND TAPERED STEEL MAST ARM ROUND TAPERED STEEL MAST ARM POLE
ST % MAST ARM DIMENSIONS % POLE DIMENSIONS BT YRAY
20'-0" | 0.2500"-8.00" x 5.20" x 20" -0" 0.3125"-14.00" x 11.06" x 21'=0" | &'-0"
25'-0" | 0.2500"-8.00" x 4.50" x 25'-0" 0.3125"-14.00" x 9.80" x 30'-0" 8’0"
30'-0" | 0.2500"-8.00" x 3.80" x 30'-0" 0.3125"-14.00" x 8.96" x 36'-0" 10" -0"
35'-0" | 0.2500"-9.00" x 4.10" x 35'-0" 0.3125"-14.00" x 8.40" x 40'-0" 240"
40'-0" | 0.2500"-11.00" x 5.40" x 40"-0" POLE TUBE TAPER [S 0.140 IN/FT

. 0.3125Z—11.o” X 8.66: x 16'-9" % DIAMETERS GIVEN ARE 0.D.
0.1793"- %% x 5.10" x %%
- |o.3125"-11.0" x 8.66" x 169"
2000 1 0.179379.30" x 4.40" x 350"

[S BASED ON THE 2001 AASHTO STANDARD SPECIFICATONS FOR STRUCTURAL
SUPPORTS FOR HIGHWAY SIGNS. LUMINAIRES AND TRAFFIC SIGNALS FOR 90 MPH WIND LOAD AND CATEGORY [II

WITH 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 A MINIMUM OF 36 INCHES LONG. IN ADDITION,
LONGITUDINAL SEAM WELDS MUST BE CJP FOR A MINIMUM OF 6 INCHES FROM TUBE TO PLATE CJP WELDS.

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

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

5. BACKING BAR FOR PIPE TO BASE PLATE (R) 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. 3/4 INCH SCHEDULE (SCH.)
40 PIPE ATTACHED TO ALL POLE SIZES AND INBOARD AND OUTBOARD ARM.

1. S.S. DENOTES STAINLESS STEEL. GA. DENOTES GAUGE. 0.D. DENOTES OUTSIDE DIAMETER. [.D. DENOTES
INSIDE DIAMETER. H.S. DENOTES HIGH STRENGTH.

MFG MFG
DESIGN <, DESIGN <,
ARM LENGTH POLE LENGTH MDOT NO. N
MD/YR OF MFG MO/YR OF MFG POLE TYPE a
| “ | | 4 | | “ |
TO BE ATTACHED TO POLE OR MAST ARM AT LOCATIONS WELD TAG TO EDGE OF BASE B

SHOWN 4" FROM BASE OF TUBE BELOW HANDHOLE WITH (4) #8 X 3"

NOT TO SCALE

S.S. TYPE U DRIVE SCREWS.
(LETTERS STAMPED 1IN 3/8" CHARACTERS)

(LETTERS STAMPED 1IN 3/8" CHARACTERS)

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_O3 2 _B

FiletRefDoc/TR/Signals/Web/Sp_Det/F in/S160328.dgn  Rev. 11/05/18 PLAN DATE

SHEET
20f 6




3/4" SCH. 40 POLE CAP

PIPE X 2'7" LONG
O LIET G \ (SHEET &) 1/2" @ ROUND STOCK
5 C-HOOK (FOR WIRE
:iL ‘ SUPPORT & LIFTING) e
— — ¢ POLE wo|® Tk
v L S % R Ny 2E R
A — \TL,,U : \Q:/,T r«\t A i _
- = 7 - 117 © HOLE IN FRONT
~— L ~| e CLAMP FOR WIRING
LUMINALRE ARM | } X
3/16 | 1 T\\¥
\ | /4" THICK ¢ LM
CLAMP
\ \
172" © H.S. BOLT. FLAT ‘ FIELD DRILL 1%’ @
WASHER. LOCK WASHER. N CPOLE & HOLE IN POLE. FURNISH
& HEX NUT (TYP) ! H.S. BOLT 1" 1.D. GROMMET.
ORIENTATION OF SCH. 40 PIPE 180° FROM HAND SECTION A-A

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

TELESCOPIC
FIELD SPLICE

¢ MAST ARM
INBOARD ARM

OUTBOARD ARM

5/8" @ BOLT WITH "ANCO" LOCK NUTS.

3/4" @ HOLE FACTORY DRILLED IN OUTBOARD
TUBE. FIELD DRILL INBOARD TUBE.
(ORIENTATION MUST BE HORIZONTAL)

DETAIL B

(45"-0" ARMS AND GREATER)

3/4" SCH. 40
PIPE X 2! LONG
(FOR LIFTING)

C INBOARD ARM Ag//;jw

AND OUTBOARD ARM

INBOARD/OUTBOARD ARM LIFTING DEVICE

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

S SIG-032-B S
FiletRefDoc/TR/Signals/Web/Sp_Det/F in/S160328.dgn  Rev. 11/05/18 PLAN DATE 3of 6




3/8" X 2'-3/4"
(4) 3/8" SIDE STEEL CLAMP
CUSSET B'S HALF SHELLS

3/16" @ HOLE THRU

PIPE & BOLT FOR STEEL CLAMP
C MAST ARM 1/8" X 1'4" COTTER HALF SHELL
PIN (TYP) C<
~
T
N
I % 3° RISE\L
M Yy
\‘ e TN —
D v C MAST
- —_— ARM
i
~
BACKING BAR MAST ARM P
SEE MAST ARM 4 LOCATIONS
WELD DETAIL Cé,
8
LOCATIONS 2%

DETAIL C MAST ARM WELD DETAIL

SIDE GUSSET B'S AND SADDLE R'S
NOT SHOWN FOR CLARITY

4" @ HOLE IN FRONT

CLAMP HALF SHELL FOR FIELD DRILL 4° 0

WIRING i G/?FL%%N&N POLE FOR
ANE ﬁ STEEL CLAMP
_ - — HALF SHELL C MAST ARM (TYP)
@II (4) 3/4" SCH. 80 /
N — - PIPE X 3/4" LONG
o - | WELDED TO BACK P 41, 0 HOLE
| | ,%, Ly L (MAST ARM P)
- FIELD DRILL (4)
s 11/16" © HOLES -
ffffff FOR 5/8" @ X 3!
LONG HEX. HEAD BOLTS
4 1" 0 HOLE
4 1/4 LOCATIONS ‘ (MAST ARM P)
LOCAT IONS 1" HOLE
, ) (4) 117" 0 STUDS EACH MAST ARM P (STEEL CLAMP
(4) 3/8 GUSSET SADDLE B°S WITH (2) HEX NUTS. (2) HALF SHELL B)
(TOP AND BOTTOM) FLAT WASHERS. AND (2)

LOCK WASHERS

SECTION B-B

SECTION C-C

SIDE GUSSET RS AND SADDLE B'S
NOT SHOWN FOR CLARITY

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

S SIG-032-B ST
FiletRefDoc/TR/Signals/Web/Sp_Det/F in/S160328.dgn  Rev. 11/05/18 PLAN DATE 4of 6




GROUNDING PROVISION

3/8" 9 S.S.
MOUNT MECHANICAL LUG
TO ACCOMODATE MIN.

#4 WIRE

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

174" X
UP BAR

HAND HOLE COVER.
(HORIZONTAL
ORIENTATION)

FLAT WASHER
(TYP)

LOCK WASHER
(TYP)

MAST ARM CLAMP WASHER PLACEMENT

NUT
(TYP)

STUD
(TYP)

[
¢ PDLE‘\\w

3/8"
HEX BOLT TO —

11 GA. COVER WITH
1/4"= 20 S.S. MACH.
SCREW & S.S. CHAIN

1

BACK

1/2" @ -13 N.C. DRILLED
AND TAPPED HOLE WITH
1/2" STAINLESS STEEL
BOLT WITH MAXIMUM
PROJECTION OF 1/4".

"X 1" xo12”
SQUARE STOCK
(DRILL & TAP)

6” X 10" BAR BOTTOM HAND HOLE

6” X 10" BAR BOTTOM HAND HOLE

C POLE
& HAND HOLE

2
LOCATIONS

374" x 3%

| — BACK UP BAR

1O//

(2) 1/2" © BOLT WITH
COPPER DOWN CONDUCTOR
+— ATTACHED VIA THREADED
TINNED BRONZE CLAMP FOR
LIGHTNING PROTECTION

AN
’
NIV

1" S.S. BACK
TO SECURE

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

1/2" © ROUND
J—HOOK

4" X 6'7)" BAR TOP HAND HOLE

ANCHOR BOLT
(TYP)

(VIEW ROTATED 90 DEGREES)

C HAND HOLE.
POLE & BASE
1D TAGS

ORIENTATION OF HAND HOLE

NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_O3 2 _B SHEET
File:RefDoc/TR/Signals/Web/Sp_Det/F in/S1G0328.dgn  Rev. 11/05/18 PLAN DATE Sof 6




C POLE & HAND HOLE

‘\\\\\Q
| (6) 2v," @ HOLES FOR

¢7 TL (6) 1% @ ANCHOR BOLTS
| D

EQUALLY SPACED AT 60°
|
| 6" X 10"
 HAND HOLE
\
\
|
\

ON A 24" @ BOLT CIRCLE
LBASE 1D TAG

(SHEET 2)

DETAIL D SECTION D-D

(VIEW ROTATED 90 DEGREES)
* SEAL JOINT WITH CAULK AFTER GALVANIZING

B : 3/16 1/ AN

— * CAULK —

BACKING BAR

9/16" © HOLE FOR

1/2" @ H.S. BOLT.
TACK WELD 1/2" HEX
NUT OR TAP HOLE IN

C1/2" 0
H.S. BOLT STEEL CAP
e ; i:L, SCH. 40 PIPE
I I |
y TS |
3/4” SQUARE STOCK | | | 3/4" SQUARE STOCK
E | ‘ | E
A | A I
\ ‘ \
\

MAST ARM (TYP)

¢

C POLE & 3/4" SQUARE STOCK
MAST ARM
C-HOOK
POLE AND MAST ARM CAP DETAIL SECTION E-E

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_O3 2 _B SHEET
File:RefDoc/TR/Signals/Web/Sp_Det/F in/S1G0328.dgn  Rev. 11/05/18 PLAN DATE 6of 6




-
O

MAST ARM
CAP (SHEET 6)

()
@

OUTBOARD ARM

60", 8-0", 100", 24'-0"
NOMINAL SPREAD

LUMINAIRE ARM

(SEE CONTRACT) (SEE CONTRACT)
* NOMINAL RISE Z[ POLE CAP
16 (6.0°ARM) |t — -/ (SHEET6)
110" (8'-0" ARM) ol R
240" (10-0"ARM) Z
5-0" (240" ARM) | =] %o
( )
‘. HAND HOLE
\3 (SHEET 5)
<
POLE CAP < <
SHEET 6
MAST ARM LENGTH (SHEET 2) : :
w
2] —~
ro T - = N x i | i
I o7 \ o
[ == u
| o | | z
] 5 @
- | s
! ! =p=t &
————__ Na il <
; INBOARD ARM ARM ID TAG g
(SHEET 2) E
SEAM WELDS IN MAST ARM s
MUST BE LOGATED ON 2
BOTTOM OF MAST ARM (8 S
‘, — =
z I
? i
Z w &
z [=4 7] w
9 T =~ |
%) O [ (¢}
3 ol 3 &
3 [ ©
< ) wl
-
g z| o
-|S El u
z|x Z( o
=3 gl
= o =
21 2
~|z Z
=
<
& g
(@]
2 HAND HOLE
%) (SHEET 5)\
&
g (16
| \
GRADE POLE ID TAG B
(SHEET2) | ™d 1¢
9 L=
{ J
BASE ID TAG
BASE PLATE (SHEET 2)

ELEVATION - MAST ARM POLE

APPROVED BY:

APPROVED BY:

DIRECTOR, BUREAU OF FIELD SERVICES

DIRECTOR, BUREAU OF DEVELOPMENT

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
TRAFFIC SIGNAL MAST ARM POLE AND

MAST ARM DETAILS - CATEGORY Il

(SPECIAL DETAIL)

FHWA APPROVAL

07/27/23 SIG—033—A

PLAN DATE

SHEET
10F 6




TAPERED STEEL MAST ARM POLE
. LUMINAIRE ARM
POLE DIMENSIONS DIMENSIONS
0.4375"-14.00" x 11.06" x 21'-0" 60"
0.4375"-14.00" x 9.80" x 300" 8-0"
0.4375"-14.00" x 8.96" x 360" 100"
0.4375"-14.00" x 8.40" x 400" 24'-0"

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

0.D.
| )
TAPERED STEEL MAST ARM e T
)
MAST ARM .
LENGTH MAST ARM DIMENSIONS
20'-0" 0.2500"-8.00" x 5.20" x 20'-0"
25'-0" 0.2500"-8.00" x 4.50" x 25'-0"
300" 0.2500"-8.00" x 3.80" x 30"-0"
35-0" 0.2500"-11.00" x 6.10" x 35-0" INSIDE BEND RADIUS MUST BE
400" 0.2500-11.00" x 5.40" x 40'-0" EQUAL TO OR GREATER THAN 5
450" 0.3125"-11.00" x 8.66" x 16-9" TIMES THE WALL THICKNESS OR 1",
5-0 0.1793"-9.18" x 5.10" X 29'-5" WHICHEVER IS GREATER.
50-0" 0.3750"-15.00" x 12.66" x 16"-9"
0.2391"-13.37" x 8.48" x 34-11"

SEAM WELD
0.6 x WALL
THICKNESS

DETAIL - 16-SIDED SECTION

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 IIl 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 WITHA
COMPLETE JOINT PENETRATION (CJP) WELD WITH ALENGTH 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 (1)) 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.

4 4
-
MFG MFG
DESIGN | . DESIGN____ | .
ARM LENGTH o ARM LENGTH o MDOT NO. ]
MO/YR OF MFG — MOIYR OF MFG — POLE TYPE -

WELD TAG TO EDGE OF BASE PLATE

ATTACH TO POLE OR MAST ARM AT LOCATIONS SHOWN (LETTERS STAMPED IN 3/8" CHARACTERS)

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)

DETAIL - BASE S.S. ID TAG

2 DETAIL - ARM/POLE S.S. ID TAG 3
4 STANDARD PLAN FOR
« MAST ARM POLE AND MAST ARM
Michigan Department of Transportation REQU | REMENTS
SPECIAL DETAIL 07/27/23 SHEET
e | o oo | piA o SIG-033-A

SECT




1" SCH. 80

PIPE x 2%" LONG
(FOR LIFTING)

POLE CAP
(SHEET 6)

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

1/4"

|
A ] VA
JR LN B
cill 4" (6, ', & 10' ARMS)
7 | L — 6" (24' ARM)
|
LUMINAIRE ARM Eipa
| -
—/ \ I
| | N THick E|2
| | cawe oz
12" G H.S. BOLT,—/‘ ‘ | il b
FLAT WASHER, QN
LOCK WASHER, & &) ©l®
HEX NUT (TYP) ‘ o
~~— 0 POLE &
| Hs.BOLT

ORIENTATION OF SCH. 80 PIPE 180° FROM HAND
HOLE AT BASE & C-HOOK 180° FROM SCH. 80 PIPE

@ DETAIL - LUMINAIRE ARM BRACKET

1.5x INSIDE DIAMETER OF

THE EXPOSED END
THE OUTBOARD ARaF

TELESCOPIC
FIELD SPLICE

INBOARD ARM

MAST ARM

OUTBOARD ARM
5/8" @ BOLT WITH "ANCO" LOCK NUTS,

3/4" @ HOLE FACTORY DRILLED IN OUTBOARD
TUBE, FIELD DRILL INBOARD TUBE
(ORIENTATION MUST BE HORIZONTAL)

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

@ DETAIL - TELESCOPIC SPLICE

1%" @ HOLE IN FRONT
CLAMP FOR WIRING

1'-27%" (30' POLE)
1'-2" (36' POLE)
1-1%5" (40' POLE)

FIELD DRILL 1%" @
HOLE IN POLE,
FURNISH 1" I.D. GROMMET.

@ SECTION - LUMINAIRE ARM BRACKET

EXPOSED END OF THE OUTBOARD ARM

1" SCH. 80
PIPE x 2%" LONG
(FOR LIFTING)
INBOARD ARM &j
OUTBOARD ARM \@ —_——
1/4"
INBOARD/OUTBOARD ARM

@ DETAIL - LIFTING DEVICE

@

Michigan Department of Transportation

STANDARD PLAN FOR
LUMINAIRE ARM BRACKET, TELESCOPIC
SPLICE, AND LIFTING DEVICE DETAILS

DEPARTMENT DIRECTOR

(SPECIAL DETAIL)

SHEET

07/27/23 SIG—033—A

BRADLEY C. WIEFERICH, PE

FHWA APPROVAL

PLAN DATE 30F6




4 LOCATIONS

1/4" MIN. GAP

BETWEEN CLAMP HALF

SHELLS AFTER
TIGHTENING

STUDS

(4) 3/8" GUSSET SADDLE PLATES
(TOP AND BOTTOM)

7

(4) 3/8" SIDE GUSSET-

PLATES
MAST ARM PLATE

8 LOCATIONS

SEE MAST ARM
WELD DETAIL

2%" PLATE (TYP)

8

MAST ARM7
CAULK JOINT BETWEEN

ARM AND TOP OF BACKING
BAR AFTER GALVANIZING

9

BACKING BAR

2

ROUND SECTION SHO

WN,
ME CONNECTION DETAILS FOR 16-SIDED SECTION

FIELD DRILL 4" @ HOLE
IN POLE FOR WIRING

BACK PLATE

ARMS.

2) HEX NUTS,

2) FLAT WASHERS

4 LOCATIONS

4) 1%" @ STUDS EACH WITH

(
(
(2) LOCK WASHERS &
(

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

WELDED TO BACK PLATE FOR 20'-30' ARMS.
(4) 2" SCH. 80 PIPE x 3/4" LONG WELDED TO
BACK PLATE FOR 35'-50' ARMS.

FIELD DRILL (4) 1%6" @ HOLES THROUGH PIPES
FOR 1" @ X 5%" HEX HEAD BOLTS FOR 20'-30'
ARMS. FIELD DRILL (4) 1%¢" @ HOLES IN POLE
FOR 1%" @ X 5%" HEX HEAD BOLTS FOR 35-50'

QUESETSADDLE PLATES MUST MATCH 16-SIDED POLE SHAPE
DETAIL - MAST ARM BRACKET PLAN

POLE

3/8" STEEL CLAMP
HALF SHELLS

DETAIL - MAST ARM BRACKET ELEVATION

BACK PLATE

4% 45| 4'% |

4 LOCATIONS

1%" FOR 20'-30' ARMS
3%" FOR 35'-50' ARMS

3/16" @ HOLE THRU PIPE & BOLT

FOR 1/8" x 2%" COTTER PIN (TYP) FOR 20'-30' ARMS.
3/16" @ HOLE THRU PIPE & BOLT FOR 1/8" x 4"
COTTER PIN (TYP) FOR 35'-50' ARMS.

1" @ MAST ARM SHEAR BOLT (TYP FOR 20'-30' ARMS)
1%" @ MAST ARM SHEAR BOLT (TYP FOR 35'-50' ARMS)
(4) 1" SCH. 80 PIPE x 3/4" LONG WELDED TO —
BACK PLATE FOR 20'-30' ARMS.

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

FOR 1/8" x

FIELD DRILL (4) 13/16" @ HOLES IN POLE —1
FOR %" @ X 5%" HEX HEAD BOLTS
FIELD DRILL (4) 1%6" @ HOLES IN POLE
FOR 11" x 5%" HEX HEAD BOLTS

I
|
3/16" @ HOLE THRU PIPE & BOLT—/‘ ‘
|
|

2" COTTERPIN (TY!
FOR 20-30' ARM

x 4" COTTER PIN (TY!
FOR 35'-50' ARM

3/16" @ HOLE THRU PIPE & BOLT
FOR 1/8"

[2X%)
b=
@
<<
[og=
@ w
oo
N ™
_Qd/n x o
1-8% g%
o
2%" 2% g e
(= I
4 ==
T <
<o
o
@D in
) > ®
%| Rx
—x O
—+O0uw nt?
g 21=
o Zlz
©~ =z <
a1 3
4
g2
w
_\w ElE
3= RN
Ll S =l
— P&« 2
Al =8
Qi
'o(')
N
P) x O
S. exr
P) ©~
s. GUSSET SADDLE PLATES AND SIDE GUSSET

PLATES NOT SHOWN FOR CLARITY
SECTION - BACK PLATE

B

2%“ 8" | 8" 2%"
c -
. STEEL CLAMP
STEEL CLAMP o \ /HALF SHELL*
HALF SHELL 1 Y o ‘
al2 —1" @ HOLE THRU
] rlx MAST ARM PLATE
<
s —4%" @ HOLE THRU
Xw MAST ARM PLATE
o| b
N| ™ I~
e x —4" @ HOLE IN FRONT
bl i CLAMP HALF SHELL
lé FOR WIRING
| N
=la —1" @ HOLE THRU
E : MAST ARM PLATE
m\“’
N |
1" @ HOLE THRU
- w2 STEEL CLAMP
QO S HALF SHELL PLATE
MAST ARM 22 &< MAST ARM
PLATE << _; 3 (TYP MAST ARM PLATE
C 83 g it GUSSET SADDLE PLATES AND SIDE GUSSET
g5 Sg PLATES NOT SHOWN FOR CLARITY
x O
X o *
GUSSET SADDLE PLATES AND SIDE GUSSET 09 £x BE WITHI 14" OF THE DESIGNED POLE QUTSIDE.
PLATES NOT SHOWN FOR CLARITY Lo o~ RADIUS AT THE INTENDED MOUNTING HEIGHT
S
< ~
DETAIL - MAST ARM WELD Al C SECTION - MAST ARM PLATE
< STANDARD PLAN FOR
L MAST ARM BRACKET DETAILS
Michigan Department of Transportation
DEPARTMENT DIRECTOR (SPECIAL DETAIL) 07/27/23 SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE S I G_033_A 40F6

SECT




(TYP)

LOCK WASHER
(TYP)

@ DETAIL - MAST ARM BRACKET WASHERS

‘ 3/8"
GROUNDING PROVISION (MAX)
3/8" @ S.S. HEX BOLT TO
MOUNT MECHANICAL LUG
TO ACCOMODATE MIN. (1)

#4 WIRE

11 GA. COVER WITH
1/4"-20 S.S. MACH.
SCREW & S.S. CHAIN
(AISI 304 OR 316)

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

UP BAR TO SECURE

HAND HOLE COVER
(HORIZONTAL ORIENTATION)

\ 1/2" @ -13 N.C. DRILLED

AND TAPPED HOLE WITH
1/2" S.S. BOLT WITH MAX.
PROJECTION OF 1/4"

1"x1"x 1/2"
SQUARE STOCK
(DRILL & TAP)

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

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

0 POLE '
™~ 3/8"
(MAX)
3/4" x 31" PLATE
1/4" x 1" S.S. BACK 11 GA. COVER WITH

UP BAR TO SECURE 1/4"-20 S.S. MACH.
HAND HOLE COVER SCREW & S.S. CHAIN

(HORIZONTAL e (AISI 304 OR 316)

ORIENTATION)

1/2" @ ROUND

J-HOOK

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

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

HAND HOLE,
[ POLE & BASE
) ID TAGS

ANCHOR BOLT
(TYP)

@ DETAIL - ORIENTATION OF HAND HOLE

POLE &

HANDHOLE 2 LOCATIONS

3/4" x 3%" PLATE

BACK UP BAR

10"

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

DETAIL - 6" X 10" BAR BOTTOM HAND HOLE
13 Jview ROTATED 90 DEGREES

POLE &

HANDHOLE 2 LOCATIONS

3/4" x 3%" PLATE

BACK UP BAR

8"

(2)1/2" @ S.8. BOLT
WITH COPPER DOWN
CONDUCTOR ATTACHED
VIA THREADED TINNED
BRONZE CLAMP FOR
LIGHTNING PROTECTION

VIEW ROTATED 90 DEGREES

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

@

Michigan Department of Transportation

STANDARD PLAN FOR
HAND HOLE DETAILS

DEPARTMENT DIRECTOR (SPECIAL DETAIL) 07/27/23

BRADLEY C. WIEFERICH, PE

FHWA APPROVAL PLAN DATE SIG-033-A

SHEET
50F 6




POLE &
HAND HOLE\

o RE

6" x 10"
HAND HOLE

BACKING BAR

(SHEET 2)

*SEAL JOINT WITH CAULK AFTER GALVANIZING

DETAIL - BASE PLATE WELD
16 VIEW ROTATED 90 DEGREES

12" @ STEEL CAP

H.S. BOLT ::L

_4E

3/4" SQUARE STOCK
"L

POLE &—"1
MAST ARM

17

Q DETAIL - POLE AND MAST ARM CAP

POLE

(6) 216" @ HOLES FOR
(6) 1%" @ ANCHOR BOLTS
EQUALLY SPACED AT 60°
ONA 24" @ BOLT CIRCLE

@ SECTION - BASE PLATE

POLE &

9/16" @ HOLE FOR MAST ARM (TYP)

1/2" @ H.S. BOLT,
TACK WELD 1/2" HEX
NUT OR TAP HOLE IN
3/4" SQUARE STOCK.

E

O SECTION - POLE AND MAST ARM CAP

HOLE @ = POLE I.D. - 1"

@

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
BASE PLATE, MAST ARM POLE CAP, AND
MAST ARM CAP DETAILS

(SPECIAL DETAIL)
FHWA APPROVAL

07/27/23 SIG—033—A

PLAN DATE

SHEET
6 OF 6

SECT




NOTES:

1) Al'l ground rods shall
be 3/4"x10" copper clad rod
a minimum of 2 ground rods
shall be used (one for the
service disconnect and one
for fthe messenger cable
& pole)

~o

Ground rod placement shall
not be less than 12" from

The foundation with a minimum
of 6' between ground rods.
Placement shall be as
directed by the Engineer and
in compliance with N.E.C.

3) Ground wire connection to
grounding rod(s) shall ufilize
a non-solder type connection.

o~

Indicate the direction of
conduits in foundaftion top
with an arrow.

&)

Install pole that fhe
foundation & anchor bolts
are plumb. =

o

A1l grounds shall provide
less than 10 ohm resistance
o ground.

FOURdeTOﬁ“w\\&

Secure conduits together with
suiftable banding fo insure
placement prior to concretfe
pour.

(3) 3" and (1) 1 1/2" PVC
schedule 80 conduit
90 degree elbows

Grade (level)
[::1”2 %//f %/ffHGmdho\e
K ——=\_
36"
Gravel

3" x 10'-0" copper clad
ground rod(s) as directed by

Engineer and in gccordance
with the current N.E.C.

Use non-solder
Type connection

ALl metal bases must be
connected to a ground

ELEVATION

rod with a #6 ground wire.

MAST ARM FOUNDATION CONDUIT AND GROUNDING

NOT TO SCALE

|FW\e:RefDoo/TR/Signo\s/Web/Sp Det/Fin/S1G040A. dgn Rev.

02/16/17
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Top of conduits

2 washers
Typ

— 1" max

Top of concrete
foundation

3" bevel (typ.)

Sidewalk

I, premolded jt. filler

at edge of sidewalk

:
o

I 4
< |
@

S| . T
—| “o| Proposed A

| —| grade =13

()

o S Bottom template

_ % Z

(e}

i

(&)

T

ANCHOR BOLTS

NOTE :

Trench for placement of conduits affer
casing is in place and before dewatering.

Center of conduits

Casin ///////

per plan

DRILLED FOUNDAT

el
-
pe
=

[T required, Smooth walled steel casing
outside diameter to meet or exceed 42"
foundation diameter. Casing thickness
To be defermined by confractor.

.}

I
i
I
17
1
[ /i
LM
|
|
|

c
5]
A
.
@
a
| o
2 pre
S22 o &
EEQJUJ o]
gecs
5]
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o|c < - =
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= .= c
S22 e+ 35
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fol1%
s
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ELEVATION

[ON_SHAFT

(SHOWN WITH CASING PAY TTEM)

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPEC

[AL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE
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Rev. 02/16/17
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NOTES:

Anchor bolts — 1 3/4 " dia. 12"
equally spaced at 60 33/64
1. Anchor bolts shall be set and held Bolt circle (6 required)
vertical at the correct location and See note 3 (typ)
at the proper elevation with a 3/4" steel
(or approved equal) femplate a minimum
of 24 hours after the concrete ¢ Mast arm
placement has been completed. see note 4 —
2. (6) 1 3/4" - 72" Anchor bolts with (4) Hex nuts and
(4) washers per bolt.
Fl— 42"
3. 24" dia bolt circle for Category I, Category Il, and
Category 111 Mast Arms.
4. Mast arm orientation is not dependent on anchor bolt
position.
) 3" wide steel femplate
5. Use #4 AWG or larger standard bare ground wire bonded 3" stock thickness
by mechanical connection to foundation reinforcing steel Anchor bolt
and having 24" of slack above the top of foundation. hole
6. Galvanize all exposed nuts, bolts, and washers according to
ASTM F2329. Galvanize all other steel items according fo BLfﬂﬂglLLEW
ASTM A123. Embedded nutss bolts, washers, and steel ring
need not be galvanized.
8 - #9 vertical bars
equally spaced. Steel templafe must be kept i?GXy heﬁ mufizi%4%,
horizontal at all times Gh WGE ?;S or bl
after installation anchor bolT cage assembly
Igp Iemp.+ TeTp\aTe
ontractor to
' anchor bolts
determine material w/fgﬁ@
type) 90° =4
T A 8 Grade level
; SR |
% Eg | —Keep anchor
#5 bar horizontal i < S bolts plumb (typ)
reinforcement o g|o T—Bond ground wire to
= e|o reinforcement.
= = See note 5.
()
(&) ]
2
SECTION A-A “ T .
= N—Botfom template igﬁgiﬁfggp
@ g required ASTM plan
e é}//h A36 steel
= #9 bar i
o I — Steel casing
* per plan
13" Thick $ @ ¢
s
ELEVATION
(6) Std holes,
fgﬂ‘(jﬁ?%ced MAST ARM FOUNDATION
D (SHOWN WITH CASING PAY [TEM)
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_o4 O_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIGD40A.dan  Rev. 02/16/17 PLAN DATE 3of 4




Foundation Notes:

1. Refer fo fthe fo\\owwng sBecwc\ provwswoms related to 6 anchor bolt mast arm poles:
Traffic Signal Mast A ole and Mast Arm
Mast Arm Po\e.Foumdaflom and Anchor Bolts
Casing Used With Strain Poles and Mast Arm Poles

2. Templates shall be shop fabricafed and assembled prior to being approved by MDOT for shipping.

"

3. Diameter of bolt holes in template shall be 1/16 larger than anchor bolt diameter.

4. Conduits and anchor bolts shall be rigidly installed before concrefe is placed. The cenfer of fthe templafe
shall coincide with the cenfer of fthe foundation. The template and handles shall be well supported,
horizontally level and firmly anchored in place a minimum of 24 hours after the concrefe placement is completed.

5. Due care shall be taken during fthe concrete placement fo avoid displacing the anchor bolts.

6. No hammering on fthe anchor bolfs or template will be allowed.

7. After femplate is removed, thread nuts on to the bolt flush with the bolt end to profect threads until signal
support is erected.

8. For anchor bolt material refer fo section 3908.14 A and B of the Michigan Standard Specifications for
Consfruction. For anchor bolt insfallation and tightening refer to section 810.03 N.

9. Dewatfering of wet shafts is not allowed. A wet shaft is defined as having more than 3 inches of standing
water or as having water infiltrating af a rate equal fo or exceeding 12 inches per hour. For wet shafts,
Concrete is fo be placed in accordance with section 718.03. (wet construction method) with a fremie tube or
concrete pump beginning at fthe shaft bottom. Grade T concrete must be used for underwater placement. Grade
S2 may be used in dry excavations only. See MDOT standard specifications Tables 701-1A and 701-1B
(Concrete Structure Mixtures).

10.  Per MDOT standard specifications 718.02. the Grade S?2 acceptable slump range is 6-8 inches. The Grade T
acceptable slump range is 7-9 inches.

11. If soil condifions indicate fhere is no need for a casing pay ifem as shown on fthe plans, the contractor
should request permission of the engineer fo install the foundation without casing.

12. When fhe casing pay item is included on fthe plans for a foundation (due to granular soils or a wet hole),
steel casing (smooth walled) is to be installed to enable fthe foundation to be poured. The thickness of

the steel is fo be determined by the contractor. The sfeel casing shall be leff in place. A suitable method
of compaction must be employed fo ensure the soil immediately outside fthe casing is compacted properly.

13. When fhe casing pay ifem is called for on the plans, the steel casing may sfop at the conduit entrance to
foundation. Top of foundation must fthen be formed separately. The casing pay item quantity will be paid
for based on actual linear feet installed.

14. Constfruct mast arm foundations, according fto subsections 718.03 of fthe Standard Specifications for
Consfruction. All work and materials shall be in gccordance with fthe MDOT Standard Specifications.

15. Steel reinforcement shall be ASTM A615 grade 60 without epoxy coating.

16. Exposed concrefe surfaces shall be cast in forms. Exposed concrete edges shall be beveled 3/4"

17. Steel reinforcement shall have a clear cover of 3 inches unless noted otherwise. Steel Reinforcement may be
adjusted to ensure proper clear cover.

18. 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 foundafion.

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECTIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_o4 O_A SHEET
File: RefDoc/TR/STgnals/Web/Sp Det/F in/SIGO40A.dgn  Rev. 02/16/17 PLAN DATE 4of 4




(2) 1" SCH. 80 PVC CONDUITS
FOR LIGHTNING PROTECTION
APPROXIMATELY 180° APART

(90° SWEEP)

(3)3" SCH. 80 PVC
CONDUITS (90° SWEEP)

\(1) 114" SCH. 80 PVC

(90° SWEEP)

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

SECTION - CONDUIT LAYOUT

A

[ MAST ARM POLE
/ TOP OF CONDUITS

(8" PROJECTION FROM TOP OF DRILLED SHAFT)

‘ ALL METAL BASES CONNECTED TOA

ANCHOR BOLT (TYP) GROUND ROD WITH A #6 GROUND WIRE

4
SIDEWALK . | | 8 2 TOP OF FINISHED GRADE
S W ® ~
‘ | = HANDHOLE
¥ i B
] i 2R/ NVZ
/ | s ‘ :
1/2" PREMOLDED — <
JOINT FILLER AT 1V_ ﬁt AN
EDGE OF SIDEWALK N -
J
5 (==
(1) 1" SCH. 80 PVC N g [ I | | —ALL METAL BASES
CONDUIT (TYP) | CONNECTED TO A
GROUND ROD WITH
DRILLED SHAFT\ ! — A#6 GROUND WIRE
N } — | —NON-SOLDER
‘ L
- TYPE CONNECTION
90° SWEEP
(TYP) | |
% \AGGREGATE BASE
| 3/4" @ x 100"
| COPPER CLAD GROUND ROD(S)
AS DIRECTED BY ENGINEER
\ AND IN ACCORDANCE WITH THE
| CURRENT N.E.C.
‘ (3) 3" SCH. 80 PVC CONDUITS
‘ (1) 1%" SCH. 80 PVC CONDUIT
1 DETAIL - CONDUIT LAYOUT AND GROUNDING

NOTES:

-

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

N

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

w

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

N

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

o

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

o

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

< STANDARD PLAN FOR
APPROVED BY: eMDOT TRAFFIC SIGNAL MAST ARM
DIRECTOR, BUREAU OF FIELD SERVICES Michi
ichigan Department of Transportation STANDARD FOU NDAT'ONS
APPROVED BY: DEPARTMENT DIRECTOR (SPECIAL DETAIL) 07/27/23 SlG 040 B SHEET
DIRECTOR, BUREAU OF DEVELOPMENT BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE - - 1OF 4




PROJECTION
THREAD

g
9"

=72

MIN ‘

1

ANCHOR BOLT LENGTH

9" THREAD

% @BOTTOM STEEL TEMPLATE

TOP OF CONDUIT
2 WASHERS (TYP)

TOP OF CONCRETE FOUNDATION
3/4" BEVEL (TYP)

“a—SIDEWALK

1/2" PREMOLDED JT FILLER
AT EDGE OF SIDEWALK

TRENCH FOR PLACEMENT OF CONDUITS AFTER
CASING IS IN PLACE AND BEFORE DEWATERING.

2

O DETAIL - ANCHOR BOLTS

IF REQUIRED, SMOOTH WALLED STEEL CASING OUTSIDE
DIAMETER TO MEET OR EXCEED 42" FOUNDATION DIAMETER
CASING. THICKNESS TO BE DETERMINED BY CONTRACTOR.

CENTER OF CONDUITS/ |

CASING PER PLAN—/

T
H
H

7
>

FOUNDATION LENGTH PER PLAN

ITEM. ALSO SEE FOUNDATION
NOTES.

STEEL CASING AS REQUIRED,
SEE PLANS FOR CASING PAY

ELEVATION

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
DRILLED FOUNDATION SHAFT
(SHOWN WITH CASING PAY ITEM)

(SPECIAL DETAIL)

07/27/23 SIG-O40—B

FHWA APPROVAL PLAN DATE

SHEET
20F4

SECT




15" PLATE

24"

(6) 1'¥6" @ HOLES
EQUALLY SPACED

3

O DETAIL - BOTTOM STEEL TEMPLATE

STEEL CASING
PER PLAN

V05 BAR
(10) A09 BARS EQUALLY SPACED

(6) 1%" @ ANCHOR BOLTS
EQUALLY SPACED AT 60 °
ON A 24" @ BOLT CIRCLE

42" FOUNDATION @

@ SECTION - FOUNDATION PLAN

9" THREADS

#4 OR LARGER STANDARD BARE GROUND WIRE
/WITH 24" (MIN) SLACK ABOVE TOP OF FOUNDATION

ANCHOR BOLT LENGTH 72"

8"

KEEP STEEL TEMPLATE LEVEL AT ALL TIMES
/(CONTRACTOR TO DETERMINE MATERIAL TYPE)

e

3/4" x 3/4" CHAMFER

-

=

BOND GROUND WIRE TO REINFORCEMENT
!
I'=!

FOUNDATION LENGTH PER PLAN

3

V05 BARS, 8 SPA. @ 8" CENTERS

38

%TOP OF FINISHED GRADE
N

| —KEEP ANCHOR BOLT PLUMB (TYP)

s

‘/—BOTTOM STEEL TEMPLATE REQUIRED

e

/STEEL CASING PER PLAN *

cf]

V05 BARS @ 11" MAX CENTERS

9" THREAD

P~ (24) HEAVY HEX NUTS,
(24) FLAT WASHERS,
FOR ANCHOR BOLT
CAGE ASSEMBLY

< - — - —{eim————————— e

H— A09 BAR (TYP
= (TYP)

:
N

[

|
A
|

I

; \vos BAR (TYP)

* SEE FOUNDATION NOTES AND PLANS FOR STEEL CASING PAY ITEM

SHOWN WITH CASING PAY ITEM

@ DETAIL - MAST ARM FOUNDATION ELEVATION

@

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

Michigan Department of Transportation

STANDARD PLAN FOR
MAST ARM FOUNDATION
(SHOWN WITH CASING PAY ITEM)

(SPECIAL DETAIL)

SHEET

FHWA APPROVAL

07/27/23 SIG-O40—B

PLAN DATE 30F4




FOUNDATION NOTES:

10.

1.

12.

13.

14.

18.

16.

TEMPLATES SHALL BE SHOP FABRICATED AND ASSEMBLED PRIOR TO BEING
APPROVED BY MDOT FOR SHIPPING.

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

MAST ARM ORIENTATION IS NOT DEPENDENT ON ANCHOR BOLT
POSITION.

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.

DUE CARE SHALL BE TAKEN DURING THE CONCRETE PLACEMENT TO AVOID
DISPLACING THE ANCHOR BOLTS.

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

AFTER TEMPLATE IS REMOVED, THREAD NUTS ON TO THE BOLT FLUSH WITH
THE BOLT END TO PROTECT THREADS UNTIL SIGNAL SUPPORT IS ERECTED.

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.

FOR ANCHOR BOLT MATERIAL, REFER TO SECTION 908.14 AAND B OF THE
MICHIGAN STANDARD SPECIFICATIONS FOR CONSTRUCTION. FOR ANCHOR BOLT
INSTALLATION AND TIGHTENING, REFER TO SECTION 810.03 N.

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.

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

FOUNDATION (DUE TO GRANULAR SOILS, AWET 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.

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.

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.

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

EXPOSED CONCRETE SURFACES SHALL BE CAST IN FORMS. EXPOSED
CONCRETE EDGES SHALL BE BEVELED 3/4".

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.

@

Michigan Department of Transportation

STANDARD PLAN FOR

FOUNDATION NOTES

DEPARTMENT DIRECTOR

(SPECIAL DETAIL)

07/27/23

BRADLEY C. WIEFERICH, PE

FHWA APPROVAL

PLAN DATE

S1G-040-B

SHEET
4 OF 4

SECT




Yellow Safety
Guy Guard

Line of Guy
k////ﬁ 12"max. do not bury the Eye.

Steepness |imit 4 fo 1 Tamp earth well back into hole

Grade level
Slope 1 to 1 preferred
. Flatness |imit 1 to 1 1/2 y ;A
3/4"x 8 -0
Anchor Rod
Grade level

H/4 B N
H J
= 1-1/2 H

Double Helix

Anchor
SLOPE LIMITS FOR ANCHOR GUYS
NOTE:
Washer- Use screw anchor or Double Helix

anchor according to soil condition

as directed by the Engineer.
Thimble,

preformed deademd\\\ [
7//

—5m

k\\\\\Curved washer

POLE GUY

Not less than 8’

<::::y/r\\ Eyebolt, thimble, preform

Strut 10'-0" long
Grade level max. (27 pipe)
P u sidewalk
r%4444*12 AAA%T 3 F%47 .
N\\Preformed decde:z\l -
(%) NOTE: “A
ARM GUY This dimension to be 10’ unless otherwise
— specified.
Supply zone i 7
<7:;:::;ifw\
Neutral zone 48" / ;f\%§l§::ii>\
Arm guy 4'min.
Communication Pole quy I <}Jf:;;?7/*7
zone 18 fo 21 ft. 10" min. Grade level
above grade

Fallen strain insulators

under broken guy conditions

must not be closer than STRAIN INSULATOR POSITIONS IN GUY WIRES

10ft. fo grade.

NOT TO SCALE |FW‘e:RefDoo/TR/Sigm\s/Web/Sp Det/Fin/SIGO50A. dgn Rev. 02/16/17

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

MT@WQI ENGINEER OF DELIVERY WOOD POLE GUYS

PREPARED BY

TRAFFIC AND SAFETY AND SETTING DEPTH

ENGINEER OF DEVELOPMENT

DRAWN BY: DJF (SPECIAL DETAIL) SHEET

CHECKED BY: FHWA APPROVAL DATE PLAN DATE SI6-050-A 1 of2




Set pole in

Z/////fgim{dd\e of nole.

Mound remaining fill
against pole

Grade level

Farth

R When back filling hole,
backfi Il

The earth shall be
wel | tamped for the
full depfth of the hole.

WOOD POLE INSTALLATION

5" min.

Grade level

Concrete

Well famped dirt
fill

in this section.

Set pole in
middle of hole.

Mound remaining
Till against pole

Concrete

18" min.

Lle?” min.

SELF SUPPORTING WOGD POLE

POLE HEIGHT SETTING DEPTH
30 6.0
35 6.0
40 6.0
45 6.5
50 7.0
55 7.5’
60 8.0

WOOD POLE SETTING DEPTHS

IN CONCRETE

Reference Standard Specification for Construction Section 819.03

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL )

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

File: RefDoc/TR/Signals/Web/Sp Det/Fin/S1G050A. dgn Rev. 02/16/17

PLAN DATE

SIG-050-A

SHEET
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5/8"-11 x 8" U-bolt w/Hex nut, flat & lock washer for poles with a diameter range from 8 1/2" to 9 1/8"
or
3/4"-10 x 10" U-bolt w/Hex nut, flat & lock washer for poles with a diameter range from 9 1/8" to 10 1/4"

1/4" x 2" ASTM A=36 flat bar

R
|

\\\\\\\\3/8” ASTM A-36 plate
3/8" x 4" ASTM A-36 flat bar

2 3/8" 0.D. x .120 Wall tube
ASTM A500 Grade B

//A”i 2//
} 36"+ 2"
Y §
7/8” rubb +] P = © /
: ) ) fubber gromme W_\@@
— B8
ASTM A36 plate N cap plug
] %g444,17”i 2”444;% "B+ 3"
HHiE ”E”
=7 ]
::F//
¢ I \{3” max. , )
s o % " 1/2" x 2" ASTM A-36 flat bar
—
M8
o @
[
=1 ~_D0rill & Tap Hole Sufficient
IR f/(/)r Gr/(/)umd Wire per fypical Front View
Z{ 3/8" x 8 —_—
6" x 13" ASTM A-36 Channel
Steel Pole Mount Truss Bracket Assembly
"Dimensions” Size Table
A B C D E F
18'- 0”81 3/4" |21 3/4" 84" 18° 23°
15'- 0" 66" 18" 66" 18° 23°
12'- 0"|50 3/8" |14 1/4" 54" 18° 23°
9'- 0"|36 3/4” 12" 36" 18° 23°
6'- 0" 23" 10" 18" 18° 27°
NOT TO SCALE File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIGO60A. dgn Rev. 02/16/17

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

STEEL TRUSS BRACKETS

ENGINEER OF DELIVERY

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

ENGINEER OF DEVELOPMENT

DRAWN BY: JAM

CHECKED BY:

(SPECIAL DETAIL)
FHWA APPROVAL DATE

PLAN DATE
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Ensure each plate incoporates two 0.562 inch slot holes
and one 0.687 x 1.50 inch keyhole for lagging fo fthe wood pole

1/4" x 2" ASTM A-36 flat bar

- s |
3 1/2” Radius - = :
ot 153 \

3/8" ASTM A-36 plate

3/8" x 8" ASTM A-36 flat bar

2 3/8" 0.D. x 120 Wall tube
ASTM AS00 Grade B

Y
Wood pole
3/8" x 8"
ASTM A-36 :
flat bar D"+ 2" /%
7/8" rubber grommet | ‘P {j%?
N &
2" cap plug g 3
Z/
o 3" max , ,
//C//i 2// 1/2 X 2 ASTM A-36 flat bar
Drill & Tap Hole Sufficient Front View
for Ground Wire per fypical
Wood Pole Mount Truss Bracket Assembly
< 19/16"
i .687 x 1.50 Keyhole
K s
T 118" ] L 1 1/2” Dia.
"Dimensions” Size Table 4 1/4”~ ¢
8" + 1/16
A B C D E F P
” 7 o 6 1/16
15— 0"|47 3/4 18 66 18° 23° /g\
12'- 0" 36" |14 3/8"| 48" 18° 23° coe
9'-0"|26 3/8"| 12" 36" 18° 23° / @ N
6'- 0”112 1/2"| 8 172" 18" 18° 23° - A $
3 1/32"
6 1/16" + 1/16”
562 x .687 Slot <7 9/16" ———>
(2 PLCS.) 8 7/8"
\
Mounting Plate Detail
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_O6o_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIGO60A.dgn  Rev. 02/16/17 PLAN DATE 2 of3




Ensure each plate incoporates two 0.562 inch slot holes
and one 0.687 x 1.50 inch keyhole for lagging fo fthe wood pole

7/8" 0.D. x 0.203" thick wall tube

2
ASTM A500 grade B 1/4" x 2" ASTM A-36 flat bar

(o]
I
|

3 1/2" Radius
at 153°

3/8" ASTM A-36 plate TOE VieW

3/8" x 8" ASTM A-36 flat bar

2 3/8" 0.D. x 120 Wall tube
ASTM AS00 Grade B

Y
Wood pole
36//
3/8" x 8"
ASTM A-36 E
flat bar D'+ 2" R
<ot 2" o )
" ”F” " o
(/8" rubber grommet 3 5/8 q<f?
~ b &
- 3” T ) ‘ 6” 2 CGD D‘UQ //B//i 3//
= ypica
A \/ }%19”%
/ —
o 3" max. 1/2" x 2" ASTM A-36 flat bar
) \f e
| ~
3" Typical
S Drill & Tap Hole Sufficient .
o for Ground Wire per fypical El:fz[li__}ilfiyy
Wood Pole Mount Truss Bracket Assembly
<%/ ¢ 19/16] .687 x 1.50 Keyhole
K s
T 11/8" ¢ 1 1/2" Dia.
1
4100
g + 1/16
6" £ 1/16”¢
"Dimensions” Size Table
TE T T T T N
GB A
17'-6" | 60" 28" 80" 13° 26° L / A
3 1/32"
6 1/16" + 1/16”
.562 x 687 Slot =7 9/16" ———=
(2 PLCS.) 8 7/8"
|
Mounting Plate Detail
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S G_O6O_A SHEET
FileiRefDoc/TR/S gnals/Web/Sp Det/Fin/S1C060A.dan  Rev-02/16/17 PLAN DATE 3 of3




SECTION "C”

Steel pole

(2) 5/8" dia.

nuts.

NOT TO SCALE

ngfz 172"

See special nofe below

8" nominal

Aprox.55°

2 3/8" 0.D. for 2" slip fit luminaire
Straight portion shall be 8" to 97 long

. 2° fo 3° rise

3'-0" nominal
4'-6" nominal

\

Smoothed-wire entrance

See Bracket Detfail

CLAMP GON BRACKET ARM ASSEMBLY

NOTE:

Where bracket arm of length other than

8ft. is called for on plans contractor shall
submit to M.D.0.T. shop drawings showing

all information & obtain M.D.0.T. approval.

(STREET LIGHT)

1" pipe nipple
44\\\\§ 7

~_

SECTION "A-A"

"U" bolts,
cadmium or zinc phosphate
plating with lockwashers &

Smoothed wire entrance

\
% Weld al | around C)‘ }CJ

See clamp
size-table

below

‘

SECTION "B-B”

3/16" stock CLAMP SIZE TABLE

TYPE | POLE DIAMETER
7$ A 3.6//_ 4'5//
A B 6.1”_ 6.9”

c 7.5"- 8.5

BRACKET DETAIL

|FW‘e:RefDoo/TR/Sigmc\s/Web/Sp Det/Fin/SIGO61A. dgn Rev

02/16/17

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

DRAWN BY:DJF

CHECKED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

ENGINEER OF DELIVERY

CLAMP ON BRACKET ARM ASSEMBLY
(STREET LIGHT )

ENGINEER OF DEVELOPMENT

(

SPECIAL DETAIL )

FHWA APPROVAL DATE

SHEET
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PLAN DATE




Aluminum Pedestal
6063-T6 alloy, 4" x .237"

spun finish.

3/8"x1 1/4" stainless
steel set screw

Cover held in place with

Frangible Square
aluminum base
See Note 4) on
sheet 3 of 3.

wall schedule 40-3.73 #/f+.

1/4"x 20 UNC Hex head 300 grade
stainless steel machine screw.

0

54

Variable

\ 13 5/8" \

SQUARE ALUMINUM BASE

Ground lug

(OCTAGONAL BASE)

NOT TO SCALE

SQUARE BASE
BOTTOM PLAN

Socket head

bol + COLLAR

(SQUARE BASE)

POST TOP
(SLIP FITTER)

3/8" x 20 UNC x 2" sfainless
steel sef screw

Cover held in place with @
1/4"x20 UNC Hex head 300 grade
stainless steel machine screw.

Frangible Octagonal
aluminum base

See Note 4) on
sheet 3 of 3.

See Note 5) on sheet 3 of 3
for RCOC preference.

14 174"
Nominal

OCTAGONAL BASE

Ground lug

12 3/4"
Bolt circle
17 374"
Nominagl

OCTAGONAL BASE
BOTTOM PLAN

NOTE: Use pedestal collar for pedestal length greater
than or equal to 14" (typical for 3 color fraffic
signals with pedesfrian signals)

File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIGOTOA. dgn Rev. 02/16/17

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

ENGINEER OF DELIVERY

PEDESTAL FOUNDATION

DRAWN BY:

CHECKED BY:

ENGINEER OF DEVELOPMENT

(SPECIAL DETAIL)
FHWA APPROVAL DATE

SHEET
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PLAN DATE




12 3/4" dia.
bolt circle

0o
Square (if used)

B WJE?QZN

#6 min. copper ground
wire
fo inside of base).
24" Below Grade

2" Non-Walking Grade
&* g

VIMH
h WJM
(R
Walking RSN
Grqdegg////7 JJ %\\F
level o ‘\\}i:

NS

<~ _|

connection

Ground wire

~——(1) 3/4" schedule
80 PVC conduit

|
(1) 1 1/2" schedule 80 |
PVC conduit

directed by the Engineer.)

3/4"x10"-0" copper clad ground rod(s).
must be installed in handnole outside of fdn.
(a min. of 12" from fdn.—6" below grade) or as

12"

PEDESTAL FOUNDATION

NOT TO SCALE

(Ground rod(s)

See notes 1, 2 & 3 on sheet 3 of 3.

BM\E@::;;;;i 7

Ground wire

Use non-solder
Type connection

(shall be attached

| — Use non-solder type

(1) 1 1/2" schedule 80
PVC conduit

#6 or larger standard
ground wire with 18"
min. slack above
foundation top

Handhole
%r,

35"

Gravel

3/4" x 10'-0" copper clad ground rods
a variable distance from foundation as
directed by Engineer and in accordance

with fthe current N.E.C.

HANDHOLE DETAIL

———5/8" anchor bolts (4 required) See Sheet 3 of 3 for RCOC Preference

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL)

FHWA APPROVAL DATE

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIGOTO0A. dgn

Rev. 02/16/17

PLAN DATE

SIG-070-A

SHEET
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Nuts: 3/4” High Strength Hex head
é//////47 galvanized (4 required).
fg\\\\\A* Washers: 3/4" diameter

standard flat galvanized

Nuts: 5 /8" High Strength hex head
42”///f47 galvanized (4 required).

—
ST Washers: 5/8” diameter standard
Tlat galvanized (8 required).

\
Payd

18//
|

N30

3//

— 374"

(8 required).

For use on MDOT Trunkline.

NOT TO SCALE

diameter galvanized.

18"
\

ii90°

3-1/2"

For use on Oakland County Roads only.

ANCHOR BOLT DETAIL

NOTE: Anchor bolts are to be ASTM-A307 steel ( 4-required )

NOTES:

1)

2)

3)

4)

Alternate foundation may be consfructed
22"x22" square - 48" deep.

Grounding system shall measure 10 ohm
or less fo ground.

Construction joints not permitted in
foundation.

Pedestal base must meet the requirements

of National Cooperative Highway Research
Program Report 350 (NCHRP 350) or Manual

for Assessing Safety Hardware (MASH) and

have Federal Highway Administration (FHWA)
acceptance. Pedestal base must also be
certified to have a 4-inch maximum stub height
after fthe support has broken away from its
base, as specified in the AASHTO Standard
Specifications for Structural Supports for
Highway Signss Luminaries, and Traffic Signals
and the AASHTO Roadside Design Guide.

Use the Octagonal Base as a preference by
the Road Commission for Oakland County (RCOC),
for use on Oakland County roads only.

—= = 5/8" diameter galvanized

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL)
FHWA APPROVAL DATE

File: RefDoc/TR/Signals/Web/Sp Det/Fin/S1GOT0A. dgn Rev. 02/16/17

PLAN DATE
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1g" base
plate boltfs

Standard Pipe Cap

Galvanized steel washers and

Galvanized steel locking
washers to fit 4" bolts <§§§;‘
! ) g ‘

Aluminum Pipe
uﬁ\/

Ground Wire~ Grounding Provision
nut retainer (Allow
sufficient space
between weld and
\\,//<i:: nut to accommodate
the atftachment of o = .,
#6 ground wire.) 47 X g

couplers ﬁ —
o

N
|
NOTE:
1) Anchor bolts, steel couplers,
and base plafe bolts shall
conform to ASTM F1554,

|
\3/8” X 1\/4//

stainless steel
set screw

‘ Grade 36
i Nis (hot dipped galvanized)
) 2) Al flat washers,s lock
washers and hex nuts are
, (hot dipped) galvanized
4" anchor bolts
[SOMETRIC VIEW T hex muts

' ASSEMBLY VIEW

© O

| GALVANIZED STEEL WASHER %" X 117" STAINLESS
TO FIT "g" BOLT STEEL SET SCREW
(3 REQUIRED) (1 REQUIRED) ©)

GALVANIZED STEEL
LOCKING WASHER
TO FIT %" BOLT

1 —Hex nut N
. / (3 REQUIRED)
- 7 ~ N
— \N _ J
" GALVANIZED STEEL GALVANIZED STEEL " GALVANIZED STEEL Ug" HEX NUT
ANCHOR BOLTS Trg" COUPLERS BASE PLATE BOLTS (3 REQUIRED)
(3 REQUIRED) (3 REQUIRED) (3 REQUIRED)
NOT TO SCALE |FW‘e:RefDoo/TR/Sigm\s/Web/Sp Det/Fin/SIGOTIA. dgn Rev. 02/16/17
MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR
MT@mQI ENGINEER OF DELIVERY PEDESTAL BASE
TRAFFIC. AND. SAFETY ALTERNATE ANCHORAGE DETAILS
ENGINEER OF DEVELOPMENT
DRAWN BY: (SPECIAL DETAIL ) _ _ SHEET
CHECKED BY: FHWA APPROVAL DATE PLAN DATE S I G 071 A 1of2




TOP VIEW

(ASSEMBLED)

9" dia.

7" dia.

bolt circle
41" dia.

threaded hole

3/8// X 1\/4//
set screw hole

‘5/\6” dia.
bolt hole
(typ)

TOP VIEW
(ROUND ALUMINUM BASE PLATE)

9" dia.

Top of — f
conduit \ :w i
Top of \ T ; = - r i T ) -
aluminum op o 5‘$ R —— — —
base plafe _ E concrete - ﬁ@ “7 ‘ AN —( T‘ i
‘[ i %' X 1l
_ set screw hole
B FRONT VIEW
LA . h (ROUND ALUMINUM BASE PLATE)
LSS
s ’ N NOTE: WHERE THE 1 1/2” CONDUIT DOES NOT FEED
2 . . ?‘3 INTO A HANDHOLE. INSTALL AN ADDITIONAL 3/4”
i L - SCHEDULE 80 PVC CONDUIT FOR GROUNDING.
= - - 3/4" X 10'-0" COPPER CLAD GROUND RODS IN
& R ACCORDANCE WITHIN THE CURRENT N.E.C.
- =
o
(@]
[
2 87"
= dia.
O
° i : 51,
c . 4 .2 " "
° oA A 'A"r'\bs X9 dia.
5 o, s, .0, anchaor bolts
2 B S (typ)
-+ . N B . - L
2 22 28 L8 #6 or larger
S RN . | Standard Ground Wire
e > L to ground rods
A A
S N ]
boLb >N
A s A A A A
e T 10" schedule
80 PVC
24" round or 22" square conduift 5o
F 1 /16 dia.
bolt hole
FRONT VIEW < (typ)
(ASSEMBLED) Recessed
prenine BOTTOM VIEW
(ROUND ALUMINUM BASE PLATE)
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I 6_07 l_A SHEET
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Bolt circle

from 1 3,4" o k///*"3/4” galv. hex head nuts (4 required)
to 14 3/4" ®
[iir\\\\*"3/4” galv. flat washers (4 required)
- 3/16" galv. plate washers (4 required)
TT——  Fdn. fop plate to accomodate Ground ug
octogonal or sqguare bases
3/4" Keyhole B=—-3/4" - 10NC x 3" square 3
slot head galv. ASTM 325 ;3
() anchor bolts (4 required) © N
~ ®
AAJ/////j N ©
Steel Fdn hot \ Sl Ll
dipped galv. 2" X 3" access S R =
ASTM A123 handnol e o - - 5
(PB-5364 type (2 required) e e
or approved sy
equal) Helix blade —
OCTAGONAL BASE
BOTTOM PLAN
Top Plate
, Grade Level
15— ///47 SQUARE BASE
— — - BOTTOM PLAN
(1) 1 1/2" schedule 80
18" min. below 1 1/2" schedule 80 PVC conduit PVC conduit
top plate of fdn.
to top of #6 or larger standard
handhole Ground wire ground wire with 18"
min. slack above
foundation top
0O 5 3 Grade Level
56" min. LA %/AfHGmdho\e
—\ T.S. Cable
B 36"
“qv“*<ff = -
6" min. Bell End \?_,?
i Ground wire Eole L
Use non-solder
4 1/2" Type connection
0.D. Gravel
= ION = 3/4// X

HELIX FOUNDATION ANCHOR ASSEMBLY

FOR PEDESTRIAN PUSHBUTTON PEDESTAL ONLY
(REFER TO SIG-120-A)

10'-0" copper clad ground rods

a variable distance from foundation as
directed by Engineer and in accordance
with the current N.E.C.

HANDHOLE DETATL

NOT TO SCALE

|FI\e: RefDoc/TR/Signals/Web/Sp Det/Fin/S1G0T2A. dgn

Rev. 02/16/17

ENGINEER OF DELIVERY

Nichigan Department of Transportation

HEL

PREPARED BY
TRAFFIC AND SAFETY

ENGINEER OF DEVELOPMENT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

IX PEDESTAL

FOUNDATION

DRAWN BY: JAM (SPECIAL DETAIL)

FHWA APPROVAL DATE PLAN DATE

CHECKED BY:

SHEET
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5 1/4" Bolt circle (6 places)
Warning Lable
(Unexpected high speed backlash)
Steel plate adapfer (ASTM A-36)
(PB 0604 Type or approved equal)

ID label

Warning Lable
(Misuse by ‘ 163" ‘
bending/overtorque)

STEEL DRIVER ADAPTER
(FOR 4",6", OR 8" SCREW IN FOUNDATIGON ANCHORS)

NOTE: Typically fthe driver adapter is afttached between
the Kelly Bar Adapter (hub) on fthe drill equipment
and fthe fop plate of the foundation anchor.

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION [ (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR | "FHWA APPROVAL DATE SIG-072-A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIGOT2A.dgn  Rev. 02/16/17 PLAN DATE 20f2




Ground from control ler
to service disconnect Cable
Steel pole

Mounting plate with two
holes to fit 3/8" bolt.

<

‘ (fypical)
" - ‘ Nut on inside of
3/4" x 030" min. B \ oo
stainless steel —
o banding (typ.) | Controller cabinet
s — @[ %///ﬁi
5 ‘ Metal bond bushing (inside cabinet)
o | see defail "A” sheet 3 of 3
- — i o [B
: w7,
E — | ‘ =
N Metal bushing
f? (inside pole) \\\\\\\\::EE%E
= i 3" close nipple (metal) érgge fo
Lock nut (if required)
< 3" entrance LB (metal) (drill
1/8" min. weep hole in
NOTE: lowest point of LB)
n .
Only 1-3" hole in steel pole 3" nipple (metal)
al lowed for mounting controller
Wood pole
Plate (typ.)
11/2" to 2" rigid
metal conduit or PVC Controller cabinet
To disconnect
Cabinet grounding
terminal bus.
. Grounding wire no. 6 bare copper
37 schedule 80 PVC — (if metered service: grounding
or rigid metal conduit wire shall be installed to meet
Galvanized steel 2-hole. utility co. specs.)
3" rigid strap
(3707 spacing.) i Metal bond bushing (ground)
3” entrance LB (metal) see Detail NB” sheet 3 of 3
(drill 1/8" min. weep hole in i e
lowest point of LB) . - 2 g fo
3" close nipple (metal) grade
See detail "C” 3" entrance LB (metal)
(drill 1/8" min. weep hole in
. lowest point of LB)
Galvanized steel
2-hole strap 1 1/2" +to 2" entrance LB (metal)
(drill 1/8" min. weep hole in
lowest point of LB)
3" nipple (metal)
Expansion
joint
DETAIL “C”
NOT TO SCALE |F”e:RefDoo/TR/Sigmms/Web/Sp Det/Fin/SIG100A. dgn Rev. 02/16/17

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

BVDOY SRGTREER OF L TV CONTROLLER CABINET MOUNTED
8 Bt ON STEEL OR WOOD POLES

ENGINEER OF DEVELOPMENT

DRAWN BY: DJF (SPECIAL DETAIL) SIG-100-A SHEET
CHECKED BY: FHWA APPROVAL DATE PLAN DATE 10f 3




Cable
Steel pole
Mounting plafe with fwo

holes to fit 3/8” bolt.
(typical).

\

Nut on inside of
cabinet

3/4" x .030" min.
sfrainless steel
banding (typ.)

Equipment box type cabinet
(NEMA,  Aluminums Gran Industrial
grade with white interior

(size: 14"w x 16"h x 12"d)

Metal bond bushing (inside cabinet)
see detail "A" sheet 3 of 3

IS
-

S

3" close nipple (metal) 4'-6" to
grade
3" entrance LB (metal) (drill

1/8" min. weep hole in
NOTE ¢ lowest point of LB)
n .
Only 1-3" hole in steel pole 3" nipple (metal)
al lowed for mounting control ler

Metal bushing 44\\\\\\\\

(inside pole)

0y

Lock nut (if requiredJAA//////

FLASHING BEACON CONTROLLER CABINET
(EQUIPMENT BOX) MOUNTED ON STEEL POLES

Lag screw

Bolt & nut 5/16”
Wood pole or 3/8" (typ.)

11/2" o 2" rigid Controller cabinet EL 240 type

metal or schedule 80 PVC
fo disconnect

Cabinet grounding
terminal bus. Grounding wire no. 6 bare copper.
(1f metered service: grounding
wire shall be insfalled fo meet

utility co. specs.)

Galvanized steel 2 hole
strap (3 1 spacing)

Metal bond bushing (ground)

1 1/2° to 2" schedule 80 PVC see detail “B” sheet 3 of 3

or rigid metal conduit

Nut 46" fo
1 1/2" to 2" entrance LB grade
(metal) (drill 1/8" min. weep

hole in lowest point of LB)

1 172" to 2" close
nipple (metal)

1 1/2" to 2" entrance LB
(metal) (drill 1/8" min. weep

R hole in lowest point of LB)
See detail C

sheet 1 of 3 Galvanized steel 2 hole strap

FLASHING BEACON CONTROLLER CABINET (EL 240 TYPE OR EQUIVALENT)
MOUNTED ON WOOD POLES

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G—lOO—A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIGLODA.dgn  Rev. 02/16/17 PLAN DATE 20of3




steel po\eua\\\\\‘s

3" nipple—_|

Cabinet

bottom |

Metal Bushing ——
(Inside Pole)

X

3" metal bond
bushing

0
" lock nut (metal)
‘5&3&?%!4@&5‘

Look nut (if requ‘red1¥/<ij22% Si\\\\3” LB (metal)

"

37 nipple (metal)

CONTROLLER CABINET MOUNTED ON STEEL POLE DETAIL "A"

Galvanized sfeel 2-hole strap

3 ft spacing

(1/4" x 1/2" Hex head lag screw
U-guard fastner or approved equal)

Expansion joint

see detail “C” sheet 1 of 3\\\\\\\

PVC male adaptor 4‘\\\\\\

3" 1B <me+a\1444//’//////

@y
|

N\ ////////,4,

%/////rWood pole

3" schedule 80 PVC
or rigid metal conduit

Cabinet botfom

bond bushing (metal)

3" nipple (metal)

3" lock nut (metal)

3" close nipple (metal)
3" LB (metal)
3" nipple (metal)

Galvanized steel 2-hole strap

CONTROLLER CABINET MOUNTED ON WOOD POLE DETAIL "B”

NOTE:

NOT TO SCALE

The distance between LB's as shown on this
detail is for clarity of the drawing only.
Actual distance between LB's shall be minimized
as is practical to the installation.

NOTE:

If rigid metal conduit is used,
the conduit must be bonded
according to the current N.E.C.

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

MICHIGAN DEPARTMENT OF TRANSPORTATION

(SPECIAL DETAIL)

FHWA APPROVAL DATE

File:

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG100A. dgn
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% |
N /2 Vented aluminum cabinet
with base mounting
q shall be Type NEMA 3R Size M-30

49" 1o 52"

—

BASE MOUNTED TRAFFIC STGNAL CONTROLLER CABINET

Bushings required on all conduits

3" spacing between conduits (typ)
Cap any unused conduit (s) Refer to contract documents for fthe finished
ﬁ /oomcrefe surface requirement for foundations.

0 NOTE:
T 1. A A Bolt pattern to manufacturer’s specifications
) ! (2) required.
é?n ﬁwzm m O@@@{} Bl
| \

\L LZ 0 \(4) 3" schedule 80 PVC conduits (min)

1 1 or as shown on the plans

40" MIN
1'1(2 schedule 89 PVC 42” MIN
rigid metal conduit .
PLAN #6 msu\clﬁed or \Grg/er stranded copper
Grads level =0 ground wire with 48" slack above
foundation.
1 1/27 schedule 80 3/4"x 42" galvanized foundation
PVC conduit /bofs, nuts & washers (2 required)
, (Refer fo Detail "A” on
Handhole J/’3 £ , Sheet 6 of 7 for use of
O = 3172 Drop In fype bolts

and anchors. )

To Service I H | ‘i‘ a
Disconnect / / \ ‘ ‘ ‘ ‘ ‘ ‘
36" 2NNl
\\f:ﬂ\ 4 w2
System Grounding / L‘ L‘ HL‘ L‘
7T “ U NOTE:
& 1) Grounding system shal|l measure 10 ohm
Use non-solder éﬂsu‘gfeq — v or less to ground, with a 10’ (min)
Type connection round wire FLEVATION spacing between ground rods.
3/4" x 10"-0" copper clad— Gravel 2) All insulated jackets are to remain
gggnuqmgozggéiyog égmgt?;gc%gmﬂoe on cable entering controller.
| |
by Engineer and in accordance FOUNDAT I ON 3) Keep 1-3" conduit on left side open
with the current N.E.C. for ITS
NOT TO SCALE |FW‘e:RefDoo/TR/ngnq\s/Web/Sp Det/Fin/SIG110A. dgn Rev. 02/16/17

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

MEMQQWIW ENGINEER OF DELIVERY BASE MOUNTED T . S .
TRAFFIC 0D SAFETY CONTROLLER CABINET/FOUNDATIONS

ENGINEER OF DEVELOPMENT

DRAWN BY: (SPECIAL DETAIL ) S I G_l 10_A SHEET
CHECKED BY: FHWA APPROVAL DATE PLAN DATE 1 of7




36"

Vented aluminum cabinet
with base mounting
shall be Type NEMA 3R Size M-36

49" to 52"

BASE MOUNTED TRAFFIC SIGNAL CONTROLLER CABINET

Bushings required on all conduifs
(Typ)x\\\\kﬂ
AL

3" spacing between conduits

Cap any unused conduif (s) Refer to contract documents for the finished

%///comcre+e surface requirement for foundations.

@ NOTE:
“‘ “ V\ “ ‘ Bolt pattern to manufacturer’s

20" v || i specifications (2) required.

min - min C%{:%<E}B£> :; ~

i l*/ m ‘\\\\\\\\*"[4> 3" schedule 80 PVC conduits (min)

i 07 MIN | or as shown on fthe plans
1 1/2" schedule 80 PVC 7
rigid metal conduit 427 MIN
PLAN

#6 insulated or larger stranded copper
ground wire with 48" slack above
foundation.

Grade level

1 1/2" schedule 80

PVC conduit 3/4"x 42" galvanized foundation
Z//////*bofs, nuts & washers (2 required)
" (Refer fo Detail "A” on
Hondnole i73 @3} H44444444444£ ., Sheet 6 of 7 for use of
i TT[AT;;FAl - 312 Drop In fype bolfs
To Service T 1 \‘“ T and anchors. )
Disconnect / /‘ ‘\ \‘H ||
2
36" ||
/ | 42"
ST\% I HHHHH
ystem L 744~//////////
Grounding ::::¥§:‘\\\\rj § L,‘L~‘\\L“ Lg‘
e U
Use non-solder | . _ v
; nsulate
type connection Groond wire ELEVAT I GN
3/4" x 10'-0" copper clad Gravel
ground rod(s) a variable distance NOTE:

1) Grounding system shall measure 10 ohm
or less to ground, with a 10’ (min)
spacing between ground rods.

from foundation as directed
by Engineer and in accordance
with the current N.E.C.

FOUNDATION

2) All insulated jackets are to remain
on cable entering controller.

3) Keep 1-3” conduit on left side open

NOT TO SCALE for 175

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL )

FHWA APPROVAL DATE

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIG110A. dgn
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©
Vv "
. xQ | 44 ‘
e
VX o
8// [
e
s 27
[ee]
[Tel
= 7 [
o
(Yo}
h [
v 41
AJ
2

Base Adapter
(spacer if required)

Vented aluminum cabinet
with base mounting

shall be Type NEMA 3R Size 6

A— |

3/4" x 2 1/2" galvanized
bolts, nuts & washers
(4 required)

Lock washer

Nut

SECTION A-A

BASE MOUNTED TRAFFIC SIGNAL CONTROLLER CABINET

3" spacing between conduits (typ)

Cap any unused conduit (s)

1 1/2" schedule

Bushi

ngs required on all conduits

Refer to contract documents for the finished

%

concrete surface requirement for foundations.

NOTE:
Bolt pattern to manufactures
specifications (4) required.

\\\\\\~*[4) 3" schedule 80 PVC conduits

aelae]
0 0
300 a0 || LN LIAL
SR T e ol Rl
inomin || ~
| |
[ |
‘ 46" MIN !
1 1/2" schedule 80 PVC .
rigid metal conduit 487 MIN
PLAN

Grade level

PVC conduit

Hmdhoe\N

#6 insulated or larger sfranded copper
ground wire with 48" slack above
foundation.

3/4"x 42" galvanized foundation (4) bolts,
(4) nuts & (4) washers (required)

(Refer to Detail “A” on

Sheet 6 of 7 for use of

3 1/2" Drop In type bolts

To Service
Disconnect

"

\\\tjil
System Grounding ::IQ§

Use non-solder
type connection

3/4" x 10"-0" copper clad

ground rodl(s) a variable distance

from foundation as

directed

by Engineer and in accordance

with the current N.E.C.

NOT TO SCALE

[nsulated
Ground wire ELEVATION

Gravel

FOUNDATION

and anchors. )

42//

NOTE:

1) Grounding system shall measure 10 ohm
or less to ground, with a 10’ (min)
spacing between ground rods.

2) All insulated jackets are to remain
on cable entering controller.

3) Keep 1-3" conduit on left side open
for ITS

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL )

FHWA APPROVAL DATE
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Vented aluminum cabinet
with base mounting

A
. Xo(L | 44"
o
T
o 4
I 44" 18"
[
s
- ]
- f
©
O
A
/A =
- A J
9

(USE FOR

\ shall be Type NEMA 3R Size 6 STRETCH

[TS APPLICATIONS)

Base Adapter

(spacer if required)

3/4" x 2 1/2" galvanized
boltfs, nuts & washers
(4 required)

J

|
SECTION A-A

Lock washer

Nut

BASE MOUNTED TRAFFIC SIGNAL ITS CONTROLLER CABINET (IF USED)

3" spacing between conduits
Cap any unused conduit (s)

(typ)
e
mng Mg

Bushings required on all conduits

Refer to contract documents for the finished
concrete surface requirement for foundations.

T

Bolt pattern to manufactures

i NOTE:
|

3/4" x 10'-0" copper clad
ground rod(s) a variable distance
from foundation as directed

by Engineer and in accordance
with the current N.E.C.

NOT TO SCALE

Gravel

Ground wire ELEVATION
FOUNDATIGON

%?; %?é‘”# <3‘§: aly Gzig;;* specifications (4) required.
I
i L [D‘\W 3" schedule 80 PVC conduits
1 1/2" schedule 80 PVC | o
schedule
rigid metal conduit 48 MIN
PL,AFQ #6 insulated or larger sfranded copper
G LAl ground wire with 48" slack above
rade level .
foundation.
1 1/2" schedule 80 " " . .
PVC conduit 3/47x 42" galvanized foundation (4) bolts,
(4) nuts & (4) washers (required)
Handhol o , (Refer fo Detail "A" on
$’3 . Sheet 6 of 7 for use of
e A Y e 31/2° Drop In type bolts
To Service iil T “i and anchors. )
Disconnect / / | H ‘ | | ‘ h
- W
\g\ e
System Grounding —~'//’/////// “ LHJLV‘ L,‘ L,m
Use non-solder 2
fType connection Insulated NOTE:

1) Grounding system shall measure 10 ohm
or less to ground, with a 10' (min)
spacing between ground rods.

2) All insulated jackets are to remain
on cable entering control ler.

3) Keep 1-3" conduit on left side open
for ITS

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL )

FHWA APPROVAL DATE

SHEET
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Top of Pad

\ 30" | 24" to 30" |
\ I |
< Control ler Control ler
= Pad Foundation
T0P VIEW
3" above
Grade Level

///rComfroer Pad
4"

3//

1//
Grade Leve?\\\ i

S

Foundation

T

Expansion
Joint

e er/

BASE MOUNTED CONTROLLER PAD

NOTE :
Payment for confroller pad to be included in confroller foundation pay item.
Controller cabinet door to open toward pad.

NOT TO SCALE

SIDE VIEW

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL )

FHWA APPROVAL DATE
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3/4" x 3 1/8" Stainless steel
Hex HD threaded bolt

Top of concrefe foundation

Top of conduits W .
Mount drop in anchor flush j\\\ 1" Hole diameter

to top of foundation 0o
3/4" x 3" Stainless
N steel anchor
[=e)
1N 7
l
I s oopea. ' tS 1 engtn
" . approx. otal leng
37 Embedment min. 9 of drop in anchor.
Foundation ———= l U

Notes:
1. Use AIST 300 Series Stainless Steel for

all bolts and anchors.
2. Use Drop In foundation bolfs and anchors
as directed by the Engineer.

ALTERNATIVE DETAIL "A": DROP IN FOUNDATION BOLTS & ANCHORS

NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL )

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_l lo_A SHEET
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Cabinet Interior Cabinet Interior Cabinet Interior
Left Side Back Side Right Side
= T.S.|Thermostat 7.5, T.S. Spare Parts I.s.
Power Radios
Supply | T.S. Detection Rack Modems
PS 250 Preempts
el ves Reserved
17 T.S. T.S. for
s 127 T.5. Controller VML Video Power
20" Moniftors Distribution
T.S. "D" Connector (mount

horizontal and slide down)
& light bulb

T.S. Defector terminations
(Slide this down to botftom

T.S. ferminal facility

of rail)
TRAFFIC STIGNAL NEMA 3R SI/E 6 CABINET REQUIREMENTS
Cabinet Inferior Cabinet Interior Cabinet Interior
Left Side Back Side Right Side
ITS 7S ITS
<=——T1.S.|Thermostat TS, T.S. Spare Parts T.s.
Power Radios
Supply| T.S. Detection Rack Modems
PS 250 Preempts
Reserved
. Shelves Y T.S. for
20 12" T.S. Controller Yo Video Power
Monitors Distribution

T.S. "D" Connector (mount
horizontal and slide down)
& light bulb

T.S. Defector terminations
(Slide this down to bottom
of rail)

T.S. terminal facility

1-2" Raceway

TRAFFIC STGNAL NEMA 3R SI/E 6 STRETCH CABINET REQUIREMENTS

NOT TO SCALE

FOR

[ TS APPLICATIONS

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL )

FHWA APPROVAL DATE
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51//
=0

o Vented aluminum cabinet
//////w'fh shall be Type NEMA 3R Size 5
I
[ 1

—

POLE MOUNTED TRAFFIC STGNAL CONTROLLER CABINET

POLE MOUNTED TRAFFIC SIGNAL

Vented aluminum cabinet

i shal | be Type NEMA 3R Size 5 STRETCH
197372 (USE FOR ITS APPLICATIONS)

N 30"
NG I
: >
i 30

]
-
° C 1
2R
©
[Xe)

[TS CONTROLLER CABINET (IF USED)

NOT TO SCALE

File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIG111A. dgn Rev. 02/16/17

‘’MDOT

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

ENGINEER OF DELIVERY

POLE MOUNTED T.S.

DRAWN BY:

CHECKED BY:

ENGINEER OF DEVELOPMENT
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(See
shee

GPS AnfemnGAAa\\\&
3/4" N'ppe\\\\\\\\\\\\\;s ;
Reducing Bushings =
)

Cast Aluminum ——m ||
Terminal
Compar tment

Aluminum Cap (Typ)
iﬁ
Po\ew
Offset

11/2" to 374"

defail on
T 3 of 3)

Iron Cross (Typ)\\\\g

1 1/4" Schedule 80 PVC
or Rigid Metal Conduit
(%) see note

3/4" x 0.30" Min.
Stainless Sfeel Band
(3'-0" Spacing)

12" fo grade

Grade level

16" x 1 1/12" Rigid
Pipe Side of Pole
= Bracket

/_\_/
3/8" X 5" Hex Head
:>>\Gg screw (2 min.)
L —— | for wood pole

3/4" x 0.30" Min.
Stainless Steel Band
for concrete pole

7

]

o

Conduit

Continuous flexible non-metallic tubing

‘ (innerduct) to Controller Cabinet.
Innerduct is not required if communication

‘ cable is 600V rated.

L?///'7F0¥\ Shielded 8/C #28 Cable to Confroller Cabinet
o]

Note: For projects maintained by the Wayne Co. Department of Public Services

(WCDPS), use rigid metal for conduit(s) from grade level to 10’ (min.)

above grade or as directed by the Engineer.

GLOBAL POSITIONING SYSTEM (GPS) MODULE MOUNTED ON WOOD/CONCRETE POLE

NOT TO SCALE

|FW‘e:RefDoo/TR/Sigmc\s/Web/Sp Det/Fin/SIG120A. dgn Rev. 02/16/17

PREPARED BY

TRAFFIC AND SAFETY

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

Nichigan Depar fment of Transportation ENGINEER OF DELIVERY

GLOBAL POSITIONING SYSTEM
(GPS) MODULE

ENGINEER OF DEVELOPMENT

DRAWN BY: JJE

(SPECIAL DETAIL )

CHECKED BY:

FHWA APPROVAL DATE

S1G-120-A el

PLAN DATE




GPS Antenna x
3/4" Nipple
11/2" to 3;;7\\\\\\\\\\\33

Reducing Bushings

Steel Pole

16" x 1 1/12" Rigid
Pipe Side of Pole

Cast Aluminum NN Bracke+

Terminagl
Compar tment
(See detail on
sheet 3 of 3)

Iron crass (Typ.)\\\\\\\ﬁs

Aluminum Cap (Typ)*:::::i1¥€>
S

Pole Foot 1 1/4" Hole

N 3/4" x 0.30" Min.
:§\ \ Stainless Steel Band

Aluminum Cap (Typ)

12" to grade

Continuous flexible non-metallic tubing <::::
(innerduct) fo Controller Cabinet.

Innerduct is not required if communication

cable is 600V rafed.

Foil Shielded 8/C #28 Cable fo Controller Cabimefgg\\\\&
Grade level Q%“

/ ¢

GLOBAL POSITIONING SYSTEM (GPS) MODULE MOUNTED ON STEEL POLE

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I 6_12 O_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIGL20A. dgn  Rev. 02/16/17 PLAN DATE 2 of3




Top & Bottom
Hub Threaded

&=

1/4"-20 x 1/2"
SQ HD Steel Screw
(2 required)

FRONT VIEW

30 Amp. 300V.
12 Circuit Barrier Type
Terminal Strip

#10-32 x 3/4"
Phillips pan HD
self thread screw
(2 required)

#10-32 x 3/4"
Phillips pan HD
self thread screw
(2 required)

CAST ALUMINUM COMPARTMENT DETAIL

NOTE: All hardware is stainless steel

NOT TO SCALE

3/32" Neoprene Gasket

Plastic Terminal
Compartment Door

~

REAR VIEW

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SI1G120A. dgn

Rev. 02/16/17 PLAN DATE
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(*) NOTE:

ANTENNA ATTACHMENT SIMILAR TO
PED SIGNAL BRACKET ASSEMBLY.

THREADED CAP
(PLASTIC OR METAL)
STEEL POLE
SEE SHEET 5 FOR
BRACKET DETAIL \\\\\\\\\\x 7

[9)

®
N

112" DIAMETER/

BLACK PIPE

IRON CROSS

ALUMINUM CAP (TYP)

SET SCREWS

(FINISHED ASSEMBLY HAS NO

THREADS EXPOSED. )

NOT TO SCALE

ANTENNA ATTACHMENT DETAIL

STEEL POLE /@\/

|_——1(2) 1 1/2" HEX HEAD NUTS

3/4"% 030" (MIN) STAINLESS
STEEL BANDS (TYP)
SEE PAGES 4 AND 5 FOR

ALTERNATE ATTACHMENTS

\\\\¥47PLASTIC SNAP=IN PLUG

\\\¥4*16” THREADED NIPPLE

1 1/2" DIAMETER BLACK PIPE

L=

FRONT VIEW
(STEEL POLE)

FOR REMOTE LOCATION

File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIG1308. dgn Rev. 02/06/2018

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

ENGINEER OF DELIVERY

DRAWN BY:DSP

CHECKED BY:

ENGINEER OF DEVELOPMENT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

ANTENNA
ATTACHMENT DETAIL

(SPECIAL DETAIL) _
FHWA APPROVAL DATE PLAN DATE

S16-130-B e




SEE SHEET 5 FOR
BRACKET DETAIL *\\\\\\\\\& v

)

1 1/2" DIAMETER BLACK PIPEJ//////////7

o J

40"

=
=,
=T
Q=
— |
Qe
5= [RON CRDSS
|z
=
- E ALUMINUM
[am
i CAP (TYP) PLASTIC
N SNAP-IN PLUG
[Ne)
SET SCREWS
40"
11/2" DIAMETERJ//////////ﬂ
BLACK PIPE
\\\ ® ®
R FD o C
® ®

(%) NOTE:

ANTENNA ATTACHMENT SIMILAR TO
PED SIGNAL BRACKET ASSEMBLY.
(FINISHED ASSEMBLY HAS NO
THREADS EXPOSED. )

THREADED CAP
(PLASTIC OR METAL)

STEEL POLE

7///47[21 1 172" HEX HEAD NUTS

ALTERNATE ATTACHMENTS

3/4"X .030"(MIN) STAINLESS
STEEL BANDS (TYP)
= SEE "DETAIL A" FOR

\\\\**16” THREADED NIPPLE

1 1/2" DIAMETER BLACK PIPE

Ly

FRONT VIEW

Sk\\\\\\\\\~SEE SHEET 5 FOR

BRACKET DETAIL

THREADED CAP

(PLASTI

C OR METAL)

ANTENNA ATTACHMENT DETAIL (STEEL POLE)

FOR MASTER OR REPEATER LOCATION

NOT TO SCALE

SINGLE BRACKET METHOD P

REFERRED

MICHIGAN DEPARTMENT OF TRANSPORTATION

(SPECIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE

Filet RefDoc/TR/Signals/Web/Sp Det/Fin/SIG130B.dgn

Rev. 02/06/18 PLAN DATE
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(

(2) 1 1/2" HEX HEAD NUTS\\\\§§§§

3/4"X
STEEL

SEE "DETAIL A" FOR WOOD
POLE ATTACHMENT

*) NOTE:
ANTENNA ATTACHMENT SIMILAR TO
PED SIGNAL BRACKET ASSEMBLY.

THREADED CAP
(PLASTIC OR METAL)

STEEL POLE

.030"(MIN) STAINLESS
BANDS (TYP)

12//

N

PLASTIC SNAP-

16" THREADED NIPPLE 4‘4*////

1 1/2" DIAMETER BLACK PIPE

IN PLUG —~

\¥/§§§

FRONT VIEW

THREADED CAP

(PLASTIC OR METAL)

SEE SHEET 5 FOR
BRACKET DETAIL

1 1/2” DIAMETER
BLACK PIPE

IRON CRDSS

ALUMINUM CAP

SET SCRE

(FINISHED ASSEMBLY HAS NO
THREADS EXPOSED.)

NOT TO SCALE

/j

(TYP)

O

© )@

HK

ON_

WS

SAME STEEL POLE

SEE SHEET 5 FOR

Z’//////////KBRACKET DETAIL

® [0]
D O (
® [C]
sg\\\\\\\gfl 1/2" DIAMETER BLACK PIPE
[RON CROSS
ALUMINUM CAP (TYP)
SET SCREWS
=
=
%
o=
==
==
==
S
2|5
=
==
o Lo
Lolo
=
©
STEEL POLE

(2) 1 172" HEX HEAD NUTS

L~

STEEL PULE/@\/

FRONT VIE
ANTENNA ATTACHMENT DETAIL

3/4"X .030"(MIN) STAINLESS
STEEL BANDS (TYP)

SEE "DETAIL A" FOR WOOD
POLE ATTACHMENT

-

\\\\‘A'PLASTIC SNAP-IN PLUG

\\\\g716” THREADED NIPPLE

1 1/2" DIAMETER BLACK PIPE

i}
(STEEL POLE)

FOR MASTER OR REPEATER LOCATION

USE WHEN 2 BRACKETS ARE REQUIRED

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL)

FHWA APPROVAL DATE

File:

RefDoc/TR/Signals/Web/Sp Det/Fin/SIG130B.dgn
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® ®
N SR
ANTENNA CABLE

3/4"X 030" (MIN) STAINLESS

STEEL BANDS (TYP)

SEE "DETAIL A" FOR WOOD
POLE ATTACHMENT AND
CONDUIT CONNECTION

/ Wl
ANTENNA CABLE

GALVANIZED STEEL
2 HOLE STRAP

ERVICE CAP
WEATHER HEAD)

STEEL POLE

S
(

Il

\M/@ (INNERDUCT) TO
Q& %//rngNTENNA CABLE
=

ANTENNA ATTACHMENT DETAIL

SEE SHEET 5 FOR

Z//////////kBRACKET DETAIL

FRONT VIEW

Il CONTINUOUS FLEXIBLE NON-METALLIC TUBING

CONTROLLER CABINET
TO CONTROLLER CABINET

(STEEL POLE)

SERVICE CAP
¢47(WEATHER HEAD)

M WOOD POLE
%

I

SEE SHEET 5 FOR
Z//////////k BRACKET DETAIL

L

m «mﬁﬁ;ﬁ

I

I

-

m 3/8"%X 5" STAINLESS STEEL
m\ LAG SCREWS W/WASHERS (TYP)
(o

W

= FRONT VIEW
SCHEDULE 80 PVC OR

RIGID METAL CONDUIT

NOT TO SCALE

UCT 1S NOT
E IS 600V RATE

CON
INN
CAB
<— ANTENNA CABLE TO

ANTENNA ATTACHMENT DETAIL

M=

[NUOUS FLEXIBLE NON-METALLIC TUBING
%EDUCT) TO CONTROLLER CABINET.

REOUIRED [F COMMUNICATION

CONTROLLER CABINET

(WOOD PGLE)

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE
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(%) NOTE:

WHEN 2 ANTENNAS ARE USED

A MINIMUM OF 6" SEPERATION
SHALL BE USED.

MAST ARM

MAST ARM MOUNTING BRACKET

ANTENNA

ATTACHMENT DETAIL

THREADED CAP
ég//////////*i(PLASTIC OR METAL)
42/////////f7ANTENNA BRACKET (TYP)

=

ON_@|

el®

1 1/2" GUSSETED TUBE (TYP)

PN_/@|

®)
o -
)

RADIO ANTENNA CABLE

THROUGH MAST ARM TO POLE (TYP)

(MAST ARM)

ANTENNA ATTACHMENT DETAIL

4
)

—

w

w

=

)

=
‘QEt:lN\
iR

THREADED CAP
éz///////////ki(PLASTIC OR METAL)

RADIO ANTENNA CABLE
THROUGH TRUSS ARM

TO POLE (TYP) TRUSS ARM

MOUNTING ATTACHMENT

éz//////*l 1/2" GUSSETED TUBE (TYP)

ANTENNA BRACKET (TYP)

(*) NOTE:

WHEN 2 ANTENNAS ARE USED

A MINIMUM OF 6" SEPERATION
SHALL BE USED.

(TRUSS ARM)

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION

(SPECIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE
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3/8" ST
W/ FLAT
(2 REQU

YAGL ANTENNA

| O O O

\

1 1/2" BLACK PIPE

LMR 400DB

T
1]

=
IL_ I
.I

AINLESS STEEL U-BOLTS
WASHERS & HEX NUTS %
IRED) =

s}

TYPE CABLE

T0P VIEW

SIDE VIEW

/

THREADED CAP
(PLASTIC OR METAL)

YAGT ANTENNA

/////////~1 1/2" BLACK PIPE
4

YAGI ANTENNA BRACKET ATTACHMENT DETAIL

1 172" BLACK PIPE

SECTION A-A

%////~BROADBAND ANTENNA

THREADED CAP

(PLASTIC OR METAL)

¢/SEE SECTION A-A
$ﬁ <i<) :iégj j B
IIIJF
— CAT 5E 600V

A< RATED CABLE

_,///’—\\\\\\5‘

SIDE VIEW

BROADBAND ANTENNA BRACKET ATTACHMENT DETAIL

NOT TO SCALE

NT——1 1/2" BLACK PIPE

MICHIGAN DEPARTMENT OF TRANSPORTATION

(SPECIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE
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CELL MODEM TRA!\JSMITTER~\\\\\\\\\\‘S
SEE "DETAIL A" FOR ]

BRACKET DETAIL
HOSE CLAMPS

LMR 400DB

TYPE CABLEAAﬁ\\\\\Ss
1 1/2" DIAMETER
BLACK PIPE

DRILL 9/16" HOLE IN
ALUMINUM PLUG FOR CABLE

[RON CROSS

ALUMINUM CAP (TYP)
SET SCREWS

THREADED CAP
(PLASTIC OR METAL)

STEEL POLE

|——(2) 1 1/2" HEX HEAD NUTS

3/4"X 030" (MIN) STAINLESS
STEEL BANDS (TYP) SEE SHEET 3
FOR WODD POLE ATTACHMENT

| S PLASTIC SNAP-IN PLUG

\\\\47 16" THREADED NIPPLE
1 1/2" DIAMETER BLACK PIPE

STEEL PDLE4//////////////////é%%%%b\\,//

ANTENNA ATTACHMENT DETAIL

(STEEL POLE)

FOR CELL MODEM TRANSMITTER

15/8”"

5/8"

(TYP) EZ: ] O [

] o]

11/8"

15/8”"

2 1/8"

©

Ty
o~ o1/47 (TR o]

5/8"

FRONT

CELL MODEM TRANSMITTER BRACKET DETAIL "A”

VIEW

T0P VIEW

NOT TO SCALE

|Ff‘61RefDoc/TR/sxgna\s/Web/SD Det/Fin/SIG131A.dgn Rev

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

ENGINEER OF DELIVERY
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STEEL POLE
3/4"% 030" (MIN) STAINLESS

(2) 1 172" HEX HEAD NUTSﬁ\\\\§§§§
(TYP) SEE SHEET 3
FOR WOOD POLE ATTACHMENT

STEEL BANDS

1 1/2" DIAMETER BLACK PIPE

SEE SHEET 5 FOR
BRACKET DETAIL

16//

PLASTIC SNAP-IN PLUG —

16" THREADED NIPPLE 4‘4*////

A
/‘? AN
\\ES O§

T

il

(%) NOTE:
RSU SHALL BE MOUNTED

BETWEEN 19" AND 25'

ANTENNA ATTACHMENT DETAIL

QM

ALUMINUM CAP

IRON CRDSS

SET SCREWS
xa\\\\\\\\\i\i/Z” DIAMETER BLACK PIPE

RSU BRACKET
‘\\\\¥THREADED CAP

(PLASTIC OR METAL)

(STEEL POLE)

(TYP)

1 1/2" BLACK PIPE

FOR CELL MODEM TRANSMITTER

%////fRGADSIDE UNIT

SEE SECTION A-A

/////44 1/2" BLACK PIPE

@)

A<t /
-F-
nfjo

CAT 5E 600V
RATED CABLE

I

§\\\\AJHREADED CAP

SIDE VIEW
(PLASTIC OR METAL)
SECTION A-A
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE 02/06/18 S I G_13 l_A SHEET
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THREADED CAP
(PLASTIC OR METAL)
16"
CELL MODEM TRANSMITTERﬁ\\\\\\\\\\ﬁ

SEE "DETAIL B” FOR
BRACKET DETAIL

HOSE CLAMPS

LMR 400DB
TYPE CABLEAAA\\\\\S§

1 1/2" DIAMETER

BLACK PIPE (TYP)

DRILL 9/16" HOLE INAA—//////////////

ALUMINUM PLUG FOR CABLE
[RON CROSS

/ @
SET SCREWS

12" &

e Ne|

s

RSU BRACKET

THREADED CAP
(%) NOTE: (PLASTIC OR METAL)

RSU SHALL BE MOUNTED
BETWEEN 19" AND 25°

ANTENNA ATTACHMENT DETAIL

STEEL POLE

|_——(2) 1 1/2" HEX HEAD NUTS

3/8"%X 5" STAINLESS STEEL
LAG SCREWS W/WASHERS (TYP)

| S PLASTIC SNAP-IN PLUG

\\\¥4'16” THREADED NIPPLE

1 1/2" DIAMETER BLACK PIPE

(WOOD POLE)

FOR CELL MODEM TRANSMITTER AND RSU COMBO

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

File! RefDoc/TR/Signals/Web/Sp Det/Fin/S1G131A.dgn Rev.

02/06/18
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o
g U.P.S. Cabinet T.S. Controller/Cabinet
1 (Type M-30 typ.) /////Ai[Type NEMA 6 typical)
‘ i as shown on the plans [ as shown on the plans.
k%ijjjjjjji;%_#47é~ Batteries placed on
| the lower shelf or as
‘4’ ] directed by the Engineer q i
I
[ ‘ \ [T U.P.S. service panel
‘E = = |
:f I - A‘T‘ Base Adapter
‘ — || i A (spacer if required)
| \
‘ T\\\\\\\4/C #6 Battery infterconnect cable ‘ T\\\\\\\ 4/C #6 cable from Service
‘ *\\\\\\\ *\\\\\\\ Disconnect to T.S. Controller
‘ ‘ 7/C #16 P.J. cable for Alarm | 4/C #6 Battery Inferconnect
function moniforing . Cable to U.P.S. cabinet
Ground Wire to hand hole Ground Wire to Service disconnect

U.P.S. CABINET BASE MOUNTED TRAFFIC STGNAL CONTROLLER/

CABINET BASE MOUNTED

|
l \ #6 ground to hand hole
N W

N e
LQ‘LJ‘L,“‘ AN 4/C #6 battery interconnect OE ;gigéﬁ+ed
N cable from T.S. controller

! \\\\ x4 toU.P.S. cabinet sfranded copper 3/4"x 42" galvanized
U ground wire with foundation bolts, nuts
iiung$92m6bove ﬁ?wgshe(s SZﬁreﬁui{ed)

: Lo, equire
“LEVATION 7/C #16 P.J. cable for alarm A

function notification 1 1/2" schedule 80 Drop In type bolts
PVC conduit and anchors. )

CABINET FOUNDATION fananete O

To Service l)
NOTE: Disconnect /)
1. Refer to SIG-011-A for /)]
Controller Cabinet Mounting
on Steel or Wood Pole

2. Refer to SIG-045-A for T.S. System Grounding
Base Mounted Controller Cabinet BT (55 U
foundations. STLEEET Y SAEREE

Battery Inferconnect Cable

3. Refer to SIG-153-A for strain
pole foundation details. 3/4" x 10'-0" copper clad

Insulated Ground Wire

G
ground rodl(s) a variable distance rove EL;EJ[A&IALEHy
from foundation as directed

i e o B e CABINET FOUNDATION

NOT TO SCALE File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIG140A. dgn Rev. 02/16/17

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

MT@WQI ENGINEER OF DELIVERY TRQFFIC SIGNQL
TRAFFIC AND SAFETY UNINTERRUPTIBLE POWER SYSTEM

ENGINEER OF DEVELOPMENT

DRAWN BY: (SPECIAL DETAIL) S I G_l4o_A SHEET
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3

U.P.S. Cabinet

Batferies mounted
lower shelf or as

=]
—F

il
T

‘ F\\\\*-‘él/c #6 Battery Interconnect Cable

&\\\\~‘Groumd wire fto hand hole

U.P.S. CABINET
POLE MOUNTED

2////////////~Sfee pole detail shown

(Type M-30 typical)
as shown on the plans.

on

directed by the Engineer.
| ——U.P.S. service panel

—

L

T.S. Controller/Cabinet
/////Ar(Type NEMA & typical)
as shown on fthe plans.

= | >

Base Adapter

(spacer if required)

4/C #6 cable from Service
Disconnect fo T.S. Controller
4/C #b Battery Interconnect
Cable to U.P.S.

Ground Wire to Service disconnect

cabinet

TRAFFIC STGNAL CONTROLLER/

CABINET BASE MOUNTED

#6 insulated
or larger

stranded copper
ground wire with
48" slack above

foundation.

1 1/2" schedule 80

3/4"x 42" galvanized
foundation bolts,

& washers (2 required)
(Refer to Detail "A"

Sheet 5 of ©
Drop In fype

and anchors. )

nuts

for use of
boltfs

PVC conduit
Handhole
To Service
Disconnect
77777777 H o~ N

ANCHOR BASE STEEL STRAIN

POLE FOUNDATION

3/4" x 10" -0" copper clad
ground rod(s) a variable disfance

from foundation as
by Engineer and in accordance
with the current N.E.C.

NOT TO SCALE

directed

(V3]

<

w

@

D

3

(op]

)

o

C

o}

a

)

[la) [

L\%%
Al 0|
TN

SN

ffffffff

ozviifi U
Batfery Infterconnect Cable

Insulated Ground Wire

ELEVATION

Gravel

CABINET FOUNDATION

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL )

FHWA APPROVAL DATE
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L1/ o 2" Wood Pole
service cap (PVC)
(weather head)

3-1/C#6 AWG service cable ]
—or—
1-3/C#6 AWG service cable

1 1/2" to 2" schedule 80 PVC

or rigid metal conduit
NOTE:
The distance between LB’s as shown on this
detail is for clarity of the drawing only.
Actual distance between LB’s shall be
minimized as practical to the instal lation.

1 1/2" to 2" L
Eiéggi%j@7giLB/s (metal). typ 2
Galv. steel 2 hole strap
(3 ft spacing)
(1/4" or 1/2" nhex head lag screw

U-guard fastner or approved equal)
Expansion onnf“"///////////

1 1/2" t0 2" LB (metal)—"

Half round moulding for grounding ——_
with 2" x 1/2" x 0.162" Galvanized
poinfed staples or equal

Expansion joint

1 1/2" to 2" male

Mount af| 11' adapter schedule 80 PVC
or as difected N
by Enginger
1 1/2" to 2"
LB (metal) 44\\\\\\\\\\\\\
10’
to grade

Grade level

g

SECONDARY SERVICE/DISCONNECT

FOR WOOD POLES-OVERHEAD POWER FEED

]

T

T

N\

NON—- METERED SERVICE

.

(%) NOTE:

Porcelain strain insulator (if required)
shall meet the codes and placement
requirements of the local utility co.

Wood pole

5/8" DA bolt

Power Co.
secondary
service

7 (120/240V  A.C.
Single Phase)

Wood or plastic
molding

(2) 378" x 2 1/2"
Galvanized Hex head
lag screw w/washers

60A service disconnect
(NEMA 4-X stainless steel)
fused at 60A. Orienfation
on backside facing away
from curb.

1 1/2" to 2" male adapter
schedule 80 PVC
1 1/2" to 2" close nipple (metal)

1 1/2" t0 2" LB (metal)

1 1/2" to 2" nipple (metal)

1 1/2" to 2" schedule 80 PVC
or rigid metal conduit

Galv. Steel 2 hole strap
Control cabinet

"

1/2" to 2" close nipple (metal)

Handhole
(ags per plans)

1 1/2" 1o 2" T

B (metal

S\\\\\\¥ Refer to cabinet

1 172" 102" nipple details for disfance
(metal ) // to grode
Galvanized Steel 2 hole sfrap

Use non-solder
type connection

Ground rod(sJAA/ﬂ

NOT TO SCALE

|FW‘e:RefDoo/TR/Sigmc\s/Web/Sp Det/Fin/SIG200A. dgn Rev

02/16/17

ENGINEER OF DELIVERY
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Wood pole

NOTES:
(%) If rigid metal conduit is used the conduit
must be bonded according to the current N.E.C.

(#) For projects maintained by the Wayne Co.
Department of Public Services (WCDPS), use
rigid metal for conduit(s) from grade level
to 10’ (min.) above grade or as directed by
the Engineer.

(2) 378" x 2 1/2"
Galvanized Hex head
lag screw w/washers

60A service disconnect
(NEMA 4-X stainless steel)
fused at 60A. Orientation
on backside facing away
from curb.

) /
g H
> ::::::::§§§>>§\\\1 1/2" 10 2" male
/////?7 =T adapter schedule 80 PVC
Galv. sfeel 2 hole serD4444;4‘£ij: 1 1/2" o 2" schedule 80 PVC
(3 £t spacing) or rigid metal conduit (%) see note
(174" or 1/2" hex head lag screw _
U-quard fastner or approved equal) 1 1/2" to 2" male
b b adapter schedule 80 PVC
£
Mount af 11’
or ags directed
by Engineer
Galv. Steel 2 hole sfrap ~4’4<ii Eas) tonfrol cabinef
Expansion joimfgg~\\\\\\\\\\\3§@:3
L 12" 1o 2" \\\\\\\\\\\S{’} Z Utility Handhole
LB (mefe\? r - 1 172" to 2" (as per plans)
////////Afc\ose nipple (metal) /
Expansion joint RN RN T
[’} Refer to cabinet
Grade level 1" maximum o B B details for distance
to grade 1 1/2° to 2 0 grade
LB (metal) I
" P Bell
1 1/27 to 2" nipple ends Schedule
44///// (metal) 80 PVC conduit
Galvanized 2 hole strap \&EEE:? %/ﬁ
7 =
Ground wire 44////7
Use non-solder Underground

type connection electrical service

Ground rod(s)

SECONDARY SERVICE/DISCONNECT FOR

WOOD POLES-UNDERGROUND POWER FEED

NOT TO SCALE

NON-METERED SERVICE

MICHIGAN DEPARTMENT OF TRANSPORTATION

(SPECIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SI1G200A.dgn

Rev. 02/16/17
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(%) NOTE:

This detail is illustrated as a metered
instal lation. [If the plans call for an
un-metered installation, then the meter
shal |l be omitted and a direct electrical
supply shall run to the service disconnect
(fused at 60 amps).

Wood po\egg\\\\x

1 1/2" t0 2"
service cap (PVC)
(weather head)

3-1/C#6 AWG service cable
—or-
1-3/ctto AWG service cable

Galvanized steel
2 hole sfrap
(3 1 spacing)

1 1/2" to 2" schedule 80 PVC

N.E.C. and utility co. specs.

Mount ot 117 1 1/27 to 2" nipple

or rigid meftal conduit
Expansion jo‘mfsj§§iiiiiii

Meter shall be installed To meet ——|e

or ags directed (metal)
by Engineer
1 172" to 2" male
10’ adapter schedule T =
to grade 80 PVC
1 172" to 2"
LB (metal)

to grade

(%) NOTE:

Porcelain strain insulator (if required)
shal | meet the codes and placement
requirements of the local utility co.

Wood pole

5/8" DA bolt

Power Co.
secondary
service

(120/240V  A.C.

d lasti
Wood or plastic Single Phase)

molding

(2) 3/8" x 2 1/2" Galvanized
Hex head lag screw w/washers

60A service disconnect
(NEMA 4-X sfainless steel)

- fused at 60A. Orienfation
on backside facing away

from curb.

i ::::::::::i:§§*\¥4,1 1/2" to0 2" male
adapter schedule 80 PVC

| —— Half Round molding for grounding
with 2" x 172" x 0.162" Galvanized
poinfed staples or equal

1 172" t0 2" male
adapter schedule 80 PVC

Control cabinet

1 1/2" to 2" close nipple
(metal)

LA

1 1/2" to 2" LB
(metal)

1 1/2" to 2" nipple

(metal) Refer to cabinet

calvanized Stee details for distance

2 hole strap to grade
Grade level
Handhole
[ /v J(GS per pqmsll
Bell
end
SECONDARY SERVICE/DISCONNECT FOR Lo e e
WOOD POLES-QVERHEAD POWER FEED Ground rod(s)—] type comnect fon
METERED SERVICE
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_ZOO_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIG200A.dgn Rev. 02/16/17 PLAN DATE 3 of4




Wood pole
Aﬁ\\\x

27
=z
Galv. sfeel 2
hole strap 44\\\§§:§‘::::

(3 1 spacing)

Expansion joints w\\§§§<§§

W

(%) NOTE:

This detail is illustrated as a metered
installation. If the plans call for an
un-metered installation, then the meter
shal | be omitted and a direct electrical
supply shall run to the service disconnect
(fused at 60 amps).

(2) 3/8" x 2 1/2" Galvanized
Hex head lag screw w/washers

60A service disconnect
(NEMA 4-X stainless steel)
fused at 60A. Orientation
on backside facing away
from curb.

1 1/2" to 2" male
adapter schedule 80 PVC

1 1/2" to 2" schedule 80 PVC
or rigid metal conduit

\
Meter shall be installed to meet \\\\\\\\S T
N.E.C. and utility co. specs. \\\\ OIS e
e 1]

1 172" to 2" male
adapter schedule 80 PVC

Control cabinet

N

Mount at 11’ " "
or as directed 1 1/27 o2
by Engineer R e close nipple (metal)
112" fo 2 | T
LB (metal) —F
o " "
11/2" +o 27 schedule LB %éi#aT? Z Refer fo cabinet
80 PVQ or rigid metfal N details for distance
conduit () see nofe L 1 1/2" t0 2" nipple to grade
5' to Expansion joint ———h s;\\\\\\\\\ tmetal) Uti 1ty Handhole
rade N
‘ / . Gal ized Steel (as per plans)
Grade level 17 maximum atvanize ee
%/ﬁi to grade 2 hole sfrap
\ v
sell Schedule
ends
NOTES:

If rigid metal conduit is used the
conduit must be banded according to

//f80 PVC conduit

the current N.E.C. =
(¥) For projects maintained by the Ground wire J/
Wayne Co. Department of Public Services (WCDPS) Use non-solder——" Underground
use rigid metal conduits from grade levet to type conmnection electrical service
10’ (min.) above grade or as directed by the Engineer.
Ground rod(s)
SECONDARY SERVICE/DISCONNECT FOR
WOOD POLES-UNDERGROUND POWER FEED
NOT TO SCALE METERED SERVICE
MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_ZOO_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIG200A.dgn  Rev. 02/16/17 PLAN DATE 4 of 4




Steel pole

3" metal service

NOTE:
Porcelain strain insulator (if required)
shal |l meet the codes and placement

requirements of the local utility co.

Steel pole

Porcelain insulator
é////////kgiPOWer Co.
service

secondary

<
cap (weather head) 2
=

60A Service disconnect

DISCs from curb.

11/2" to 2" o\oseJ T

nipple (metal)
11" to

11/2" to 2" LB‘A//// grode
(metal) L:)vjﬁﬂ/xJJLllii:Gere level

FRONT VIEW
ap

3" metal service ¢
(weather head)

Pole band

3" metal service cap
(weather head)

(NEMA 4-X stainless steel)

fused at 60A. Orientation
on backside facing away

SERVICE DISCONNECT

(120/240V A.C. Single Phase

Cabinet mounting plate

60A Service disconnect
(NEMA 4-X stainless steel)
fused at 60A

Stainless steel MG*G[ bomq ) )
banding A bushing (inside cabinet)
3 1 1/2" to 2" lock nut
Metal bond
bushing (inside pc>\e)“*\\\\\\N 1 172" to 2" close
nipple (metal)
1 1/2" 0 2" LB (metal)
1 1/2" to 2" nipple
SIDE VIEW (metal)
1 1/2" to 2" lock nut

NOTE:

0V 3 e Steel pole Only 1-2" hole in steel pole
cervice cable al lowed for mounting disconnect.
1-3/C #6 AWG 3" metal service cap Steel pole
— (weather head) %; -
x
2 2
- 1 1/2" to 2" service cap
- e
240V 3 wire service cable
310 #6 AWG N
1 1/2" 10 2"
PVC or rigid
Bonding saddle
end hanger Stainless steel
i bandin
60A Service disconnect refer fo defall e
Stoin ool (NEMA 4-X sfainless steel)
b Gé@ €55 sTee fused at 60A. Orientation
anding on backside facing away
from curb.
1 1/2" t0 2" close
N nipple (metal)
, , L 1-1/2" 1o 2"
1 1/27 to 2" (metal) Expansion joint ™ close nipple (metal)
11" to Mefer shall be insfalled fo meet N~ M "
- 1-1/2" to 2" LB
grade N.E.C. and utility co. specs. (metal )
i " B Banding saddle r i
11/27 o 27 LB and hanger 3(:>
A (metal) A L
5" to
grade brade level Close nipple (metal)
NOTE: ~
The distance between LB's as shown on this ;;§§§§¥_
B detail is for clarity of the drawing only. 1-1/2" 10 2" LB
Actual distance between LB's shall be (mefal)

minimized as practical to the instal lation.

METERED SERVICE WITH
1-3/C #6 AWG SERVICE CABLE

NOT TO SCALE

I?}:{f} METERED SERVICE WITH

3-1/C #6 AWG SERVICE CABLE
|FW‘e:RefDoo/TR/ngnq\s/Web/Sp Det/Fin/SIG201A. dgn

Rev.

02/16/17

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

ENGINEER OF DELIVERY

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

SECONDARY SERVICE/DISCONNECT
FOR STEEL POLES

ENGINEER OF DEVELOPMENT

DRAWN BY: DJF (SPECIAL DETAIL )

CHECKED BY: FHWA APPROVAL DATE

SHEET
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3" service cap (mefal)
(weather head)

240V 3 wire
service cable >teel pole Steel pole
1-3/C #6 MG 3" service cap (metal)
< (weather head) -
<
o >
€ =
: 1 1/2" to 2" service cap
~ 100
240V 3 wire service cable =
3-1/C #6 AWG <

1 1/2" to 2" schedule 80 PVC
or rigid metal conduit

Stainless steel
60A Service disconnect banding

(NEMA 4-X stainless steel)
fused at 60A. Orientation

Stainless steel

banding on backside facing away 60A Service disconnect
from curb. (NEMA 4-X stainless steel)
Banding saddle and fused at 60A
hanger
| —1-1/2" 10 2"
1-1/2" to 2" Expansion joint 8 close nipple (mefal)
close nipple (metal)
T——1 1/2" t0 2" LB
/ 11/2" to 2" LB , (metal)
11" 1o (metal) Close nipple \\\\47
grade (metal) 1 1/2" t0 2" LB

(metal)

Grade level

NON-METERED SERVICE WITH NON-METERED SERVICE WITH
1-3/C #6 AWG SERVICE CABLE

3=1/C #6 AWG SERVICE CABLE

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_ZOI_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/S16201A.dgn  Rev. 02/16/17 PLAN DATE 2 of2




(%) NOTE: STAINLESS STEEL ANCHOR BOLTS OR STAINLESS STEEL DROP INS,
TO BE USED ON EXISTING FOUNDATIONS WITH PROPER GRADE AND SIZE.

- e LUG TERMINAL
8.25 BAR (LINE LUGSJAW\\\
— 6 CIRCUIT LDAD CENTER.
i " STAINCESS STEEL
100 AMP. SERVICE RATED.
N WITH MAIN DOOR LOCK
32//
32//
22.5"
GRADE LEVEL o 20.19" , ANCHOR BOLTS
k 8 TO MATCH FLANGE PATTERN (%)
i I . aue
TREN ] S K AN N - A Y
‘ \
|
| |
[STAINLESS STEEL SQUARE

‘WASHER TO PROVIDE A MINIMUM
‘OF 1/4" CLEARANCE (TYP)

| |
| |
| |
| |
| |
| |
| |
| |
v l 1
SIDE VIEW ¥\\\¥ J///% FRONT VIEW
24" DIA. ROUND
CONCRETE FOUNDATION
UNDERGROUND (UG) SERVICE PEDESTAL (METAL) (1) 1 1/2" SCHEDULE 80
#6MW'E%E$ MOUNTED ON FOUNDATION PvC CONDULT
WIRE
CRADE LEVEL
$‘4/4” STDEWALK s //31 1/2"
iﬁ e e TS CABLE TO
T MR CONTROLLER CABINET %/"HANDHOLE
NI \\H = 111=
HJ J \\ kL
_ (1) 2" —| n e
[ 1 scuenuLe 8o cll) bﬁ\\ , 36"
| | PVC CONDUIT i e - 5 -
o
7///// /
| L — ® BELL END
| | \ sEconDARY GROUND WIRE
SERVICE
L | Cheie From USE NON-SOLDER
UTILITY TYPE CONNECTION
COMPANY CRAVEL
fgléégEI;éBDggLE éé@géuiézw 374" X 10'-0" COPPER CLAD GROUND ROD(S)
DT company oo o Conou T AS DIRECTED BY ENGINEER AND [N
ACCORDANCE WITH THE CURRENT N.E.C.
HANDHOLE DETATL
NOT TO SCALE File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIG210B.dgn Rev. 02/06/18
MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR
Nichigon Depurtnent o Trchapor ot ian ENGINEER OF DELIVERY UNDERGROUND SERVICE

PREPARED BY
TRAFFIC AND SAFETY

METERED AND UNMETERED

ENGINEER OF DEVELOPMENT

DRAWN BY: DSP (SPECIAL DETAIL)

CHECKED BY: FHWA APPROVAL DATE

S16-210-B s

PLAN DATE




.25"

=12"—=

AZ////////~METER Aggﬁ\\\\\\\\g
LUG TERMINAL
(LINE LUGSJAj\\\

BAR

h — 6 CIRCUIT LOAD CENTER.
e ] STAINLESS STEEL
100 AMP. SERVICE RATED.
[f: WITH MAIN DOOR LOCK
32//
32//
22.5"
—— » 20.19" » ANCHOR BOLTS
k““‘%ﬂ TO MATCH FLANGE PATTERN (%)
iy TR 1 s
¥ | H S ! %W“ O o \W
I I | I
l l } l
| ISTAINLESS STEEL SQUARE 1
| IWASHER TO PROVIDE A MINTMUM
o IOF 1/4" CLEARANCE (TYP) |
l l ; | NOTE: LINE SIDE LUGS
| | | | TO ACCEPT #6-350 MCM AWG
1 1 1 l 6 CIRCUIT
| | | | //////fgiLOAD CENTER
100 AMP.
| | | |
v | ! j <1 SERVICE RATED
SIDE VIEW \ / FRONT VIEW Bl
LUG TERMINAL BAR
24" DIA. ROUND 7 (N Lucs)
CONCRETE FOUNDATION
NUTS: 5/8" HIGH STRENGTH DETAIL WIRING DIAGRAM
— 0P OF HEX HEAD STAINLESS STEEL (UNMETERED)
FOUNDATION (REQUIRED TO MATCH FLANGE PATTERN).
WASHERS: 5/8" DIAMETER
74447444444445€§:j2 STAINLESS STEEL | rmoLEss weTER
i = = SOCKET
~ 5/8 DIAMETER
= STA NLESS STEEL
| = COUARE WASHER |6 CIRCUIT LOAD CENTER
b = 100 AMP. SERVICE RATED
I
< T =t
5/8" DIAMETER L1 LUG TERMINAL BAR
STAINLESS STEEL /////////*AV(LINE LS
Vel
3//
ANCHOR BOLT DETAIL
DETAIL WIRING DIAGRAM
NOT TO SCALE (METERED)
MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_2 10_B SHEET
File! RefDoc/TR/Signals/Web/Sp Det/Fin/SIC210B.dgn  Rev. 02/06/18 PLAN DATE 2 of3




PREFERRED STTE
ORIENTATION PLAN

CROSS STREET

i b
L
L —— o
&
w
=
=
=
DISCONNECT AND SERVICE ENTRANCE CONTROLLER &
DOBRS MUST NOT FACE STREET (TYP.) FOUNDATION

\

(PLACE PEDESTAL SO IT DOES NOT
INTERFERE WITH FULL OPERATION

36"

OF CABINET DOOR)

MIN-.

U.G. SERVICE
PEDESTAL

12”7 MIN.

$i\\\*CABINET DOOR

PREFERRED PEDESTAL & FOUNDATION

UTILITY SECTION

BOLT PATTERN LAYOUT

NOT TO SCALE

ORIENTATION PLAN

24" DIA. ROUND

CONCRETE FOUNDATION

CUSTOMER SECTION

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

Filet RefDoc/TR/Signals/Web/Sp Det/Fin/S16210B.dgn Rev. 02/06/18

PLAN DATE
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SHEET
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6" X 8” WoOD POST

Utility compound, meter
and socket

60A service disconnect
(NEMA 4-X sfainless steel)
fused at 60A. Orientation
on backside facing away
from curb.

Entrance LB —//////////////////;:: ) Entrance LB
()
‘8 ©
X 5 2 hole Galvanized 2 hole Galvanized kS
S ° steel strap steel strap 5
R o
-~ +
o 1 1/2" to 2" schedule 80 PVC .
) ) or rigid metal conduit of size
Expansion Joint 1 1 required by utility company or
.ﬂlr—-”"*’;;::::::;;7'47Gs called for on plans.
| || (*) See note 4.
1" to grade T1" +o grade
%///A*Grade level max | mum max i mum Grade \eve\AA\\\&
\¥ ) A\
<
=
g//////////7 ﬁ\\\\ -
Conduit or underground service  —
cable from utility co.
Schedule 80 PVC conduit and cable fo
handhole (as called for on plans)
" W W (*) See note 4.
9" x 97 x 5/8
plywood or equivliant Compacted and
Tamped earth
NOTES:
1) The 6" x 8" wood post shall meet the requirement of the current
M.D.0.T. Standard Specifications for Construction.
2) The meter and socket shall be as approved and required by
the local power company.
3) All National Electric Code and local utility requirements
for underground metered service shall be meft.
4) For projects maintained by the Wayne Co. Department of Public Services (WCDPS),
use rigid metal for conduit(s) from grade level to 10’ (min.) above grade
or as directed by the Engineer.
NOT TO SCALE File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIG211A. dgn Rev. 02/16/17

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

DRAWN BY: DJF

CHECKED BY:

ENGINEER OF DELIVERY

ENGINEER OF DEVELOPMENT

(SPECIAL DETAIL)
FHWA APPROVAL DATE

MICHIGAN DEPARTMENT OF TRANSPORTATION
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DISCONNECT WOOD POST

PLAN DATE
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I " 6"
67 X 87 WOOD POST 60A service disconnect
(NEMA 4-X stainless steel)
fused at 60A. Orientation
on backside facing away
from curb.
/'J \
Entrance LB T I Entrance LB
T [}
o
o)
.
2 hole Galvanized 2 hole Galvanized g
steel sfrap steel strap +
p
1 1/2" to 2" schedule 80 PVC
Expansion Joint - 1 or rigid metal conduit of size
T T required by utility company or
4 :;::::::;:;7744705 called for on plans.
T [-] A T (%) See nofe 4 (sheet 1 of 2).
1" to grade ] 117 1o grade
brads level max i mum maximum  brade ‘eve“‘\\\\x
S\ A\
c
IS
/ \\\ N
Conduit or underground service e—

T

cable from utility co. .
Schedule 80 PVC conduit and cable fo

handhole (as called for on plans)

y ” " (*¥) See note 4 (sheet 1 of 2).
97 x 97 x 5/8

lywood or equivlant
oY o Compacted and

Tamped earth

UNDERGROUND NON-METERED SERVICE,
(120/240V 60 HZ)

NOTES:

1) The 6" x 8" wood post shall meet the requirement of the current
M.D.0.T. Standard Specifications for Construction.

2) All National Electric Code and local utility requirements
for underground non metered service shall be met.

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_2 1 l_A SHEET
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Wood Poe\\\\\

Span Wire Eyebo\f‘g\\

Use 1-3/C#6
Secondary Service
Cable for 120/240V.
T.S. Feed Overhead
"Signal Service” Tag

Engraved plague

Labeled “Signal Service D'scommecf”\\\\

60A Service Disconnect
(NEMA 4x Stainless Steel)
Fuse at 60A. Orientation on

backside facing away from curb

Mount at 11" or as
directed by the Engineer

Grade level

[

NOT TO SCALE

P

Q \

L

xi\\\Af Street Lighting fruss arm

Use 1-3/C#6 Secondary Service

Cable for 120/240V. Street
Lighting Feed Overhead.
Label with "Customer Lighting” Tag

114"To 2" Schedule 80 PVC
2//////////kor rigit metal conduit(*) see note

Engraved plaque

Labeled “Lighting Service Disconnect”,
"Street Lighting Service Disconnect”
or as approved by Engineer.

Label Breaker Space within disconnect

60A Street Lighting Service Disconnect
(NEMA 4x Stainless Steel)

Fuse at 15A. Orientation shall
accommodate other equipment

i.e. pedestrian signals or conduit

1-1/2" to

2" LB (Metal)

////4* Control ler Cabinet

1-1/2" to

2" 1B

(Metal)

(%) NOTE:
Metal conduit shall be bonded
according to the current N.E.C.

DOUBLE SERVICE

—— STREET LIGHT DETAIL FOR OVERHEAD

POWER FEED ON WGOD POLE

FiletRefDoc/TR/Signals/Web/Sp Det/Fin/SIG220A. dgn

Rev.

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

ENGINEER OF DELIVERY

DRAWN BY:DSP

ENGINEER OF DEVELOPMENT
(SPECIAL DETAIL)

CHECKED BY:

FHWA APPROVAL DATE
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Pole Band Clamp (fyp.)AA\\\\x

Use 1-3/C#6 Secondary Service

Cable for 120/240V. Street

Lighting Feed Overhead.

Label with "Customer Lighting” Tag
Use 1-3/C#6 Secondary ServIceAA///

Cable for 120/240v T.S. Feed overhead
"Signal Service” tag

Engraved plaque
Labeled "Signal Service Disconnect”

Steel Pole—|

60A Service Disconnect
(NEMA 4x Stainless Steel) Aﬁ\\\\\

backside facing away from curb

Fuse at 60A. Orientation on NG

—
\\\\\\\AfEmngved plaque

Mount at 11’ or as
directed by the Engineer

Grade level

g

DOUBLE SERVICE

STREET LIGHT DETAIL FOR OVERHEAD

iilk&‘* 11/2" 10 2" LB (Metal)

§\\\\47 Street Lighting fruss arm

Optional Additional Weatherhead for
Street Lighting

60A Street Lighting Service Disconnect
(NEMA 4x Stainless Steel)

Fuse at 15A. Orientation shall
accommodate other equipment

i.e. pedestrian signal

Labeled “Lighting Service Disconnect”s
"Street Lighting Service Disconnect”
or as approved by Engineer.

Label Breaker Space within disconnect

(%) NOTE:
Metal conduit shall be bonded
according to the current N.E.C.

POWER FEED ON STEEL POLE

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION

(SPECTAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE

02/16/17

File: RefDoc/TR/Signals/Web/Sp Det/Fin/S16220A.dgn  Rev

PLAN DATE
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Traffic Signal
Cabinet

) 112" conduit——

(4) 3" Conduit
1-3/C #6

(1) 1 1/2" Conduit
1-3/C #6

RN

M
n

Signal Service
Pedestal

(1) 2" ComduifAJ///7

Coil-up Sufficient Lengfth of
600V., 1-3/C#6 Secondary Cable for
120/240V T.S. Feed for Connection
by Power Company

Fach Set of Service Conductors
Must be fagged with
"MDOT Signals” and "Lighting”

UNDERGROUND DOUBLE SERVICE STREET LIGHTING

-

AN

MDOT handhole 30"

Steel or Wood pole
number of conduifs
To handhole per
detaril

Y\\\\¥47(1) 1 1/2" Conduit

(3) 3" Conduit

DOT Handhole typically
earest traffic signal cabinet

2" Max. Conduit
Conductors per Plan

Street Lighting
Service Pedestal

\R\\gf(l) 2" Conduit

Coil-up Sufficient Length of
600V, 1-3/C#H6 Secondary Cable for
120/240V T.S. Feed for Connection
by Power Company

Conduit and Conductors
by Utility Company

(%) NOTE: Detail is diagramatic only.

Utility
Company
Transformer

actual layout and conduit routing
varies by site. All Underground
Conduit shall be Schedule 80 PVC.

NOT TO SCALE

WIRING DIAGRAM

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECTAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE 02/16/17 S I G_2 2 O_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/S1G220A.dgn Rev. PLAN DATE 3 of 4




3" Close Nipple

3" metal service cap
(weather head)

120/240V 3 wire
service cable
1-3/C #6 AWG

3" Steel Coupmg////

Steel pol

With Steel Chase Nipple

3 3/8"

Steal Caupling 2" Typ
[T 1/4"
1 1/4"
Chase Nipple A Chase Nipple B
STRAIN POLE WEATHER HEAD INSTALLATION

NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECTAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE 02/16/17 S I G_ZZO_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/S1G220A.dgn  Rev. PLAN DATE 4 of 4




Green @;%ﬂ
grjmge Q§}4' A" phase
e
R

Blue C:}4
White-black stripe _
Black T
White B” phase G ;GE) ®RM®@G) "B" phase
Green-black stripe (j y "A" phase
Orange-black stripe (j L
Red-black stripe . e e ..

"C" phase <>(i) R éb(i)(i) “C" phase

COLOR CODE FOR WIRING CONNECTING TRAFFIC SIGNAL LAMPS

NOTE:No splices allowed between traffic signal head and controller.

Green

Main street <ii: Red

White (neufral or common)

Blue
<ii: Black
Bonding <iii As identified ° LED PED Countdown
(filled) LED PED

Equipment grounding conductor (filled symbols)

COLOR CODE FOR WIRING CONNECTING PEDESTRIAN SIGNAL LAMPS
( WALKING PERSON — HAND SYMBOL)

NOT TO SCALE |FW‘e:RefDoo/TR/Sigm\s/Web/Sp Det/Fin/SI1G230A. dgn Rev. 02/16/17

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

MT‘@‘M])H(D)’HI‘ ENGINEER OF DELIVERY COLOR CODE WIRING/
TRAFFIC AND SAFETY EQUIPMENT GROUNDING

ENGINEER OF DEVELOPMENT

DRAWN BY: DJF (SPECIAL DETAIL ) SI1G-230-A SHEET

CHECKED BY: FHWA APPROVAL DATE PLAN DATE 1 of6




STANDARD - 3 COLOR SIGNAL DISPLAY

Red

SR
Orange SY)-e “A, B, C. & D" phase
White w/Black Stripe &
Green SG

Whifte - neutfral

OION0I0,

FLASHING YELLOW ARROW (FYA) - 4 COLOR SIGNAL DISPLAY

® Red R
O Oronge Ar¢ "A, B, C, & D" phase

Green o

Gl White-black stripe ;

Blue &

Whifte - neutfral

DOG HOUSE W/RIGHT TURNS — 5 COLOR SIGNAL DISPLAY

<:> Red R

© Orange D+ “A. B, C & D" Phase
Green g

(:) White - neutral

SR = Steady
SY = Steady Yel low
FY = Flashing Yel low

SG = Steady Green

Red Ball
Yellow Ball

= Green Ball

A = Yellow Arrow
A = Green Arrow

O <O =

COLOR CODE FOR WIRING CONNECTING TRAFFIC SIGNAL LAMPS
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_23o_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIG230A.dgn  Rev. 02/16/17 PLAN DATE 2 of6




Bond cable at bracket assembly(s)
where applicable

Terminal lug in
traffic/pedestrian si

Lock Nut

Bond bushing

Steel Pole or
Aluminum Pedestal pipe

/

Reidentify as ground
*\\\\\\\\\& per N.E.C. article 250

7/C#16 T.S. Cable

1/C#14 Green or bare ground 4—/////

wire to lug in pedestal base
(ground wire to be circuit
profected)

Pedestal base

Grounding Lug::::::::::;t::jy//
E;
|

Schedule 80 PVC
conduit

#6 min. Copperggx//////

ground cable

Cable
to Controller cabinet

Use non-solder
ég///Affype connection

NOTE:
For all cable poles, install 3/4" x 10'-0"

ground rod(s) as shown on “ground rod installation”.
Connect ground rod(s) with #6 min. copper wire tfo

Ground
messenger wire with non-solder type connection.

STEEL POLE/PEDESTAL GROUNDING DETATL

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION

(SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN
File:

FHWA APPROVAL DATE
RefDoc/TR/Signals/Web/Sp Det/Fin/S1G230A.dgn  Rev. 02/16/17

_ SI1G-230-A SHEET
PLAN DATE

3 of6




Service disconnect
(Stainless Steel)

Service disconnect
(Stainless Steel)

/\K:>2///////fPOe /\%:>2///////fPoe
0 TN
Insulated grounding wire from
service disconnect fo
confrol ler cabinet
Insulated grounding wire from
///////ﬁgrservice disconnect
to controller cabinet
%////Comfroer cabinet o
Grounding wire from Grounding wire from
service disconnect fo service disconnect o
il ground rod(s) ground rod(s) Control ler
%/fgfcabimef
Grade level Grade level
M////r %///fHGndhoe ¢/Hamdhoe
[ ]
Base
° ° Foundation
Use non-solder Schedule 80 PVC
type connector conduit
Ground rod(s)
Use non-solder
Type connector
Ground rod(s)
GROUNDING

Install 3/4 " x 10'-0" copper clad ground rod(s)
as required fto provide less than 10 OHM resistance
to ground.

Grounding wire #6 AWG min. bare copper grounding wire
shall be installed to meet N.E.C. and utility
company specs.

Ground wire from disconnect to ground rod to be in
moulding (wood pole or post) or inside fthe pole
(steel). Ground wire from disconnect to controller
cabinet to be in conduit (wood pole, wood post, and
steel pole)

CONTROLLER CABINET GROUNDING DETAIL

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL)
FHWA APPROVAL DATE

SHEET

File: RefDoc/TR/Signals/Web/Sp Det/Fin/S1G230A

.dgn

Rev. 02/16/17 S IG_Z3O_A 4 of 6

PLAN DATE




Steel Pole

%///rA—Wood Pole %§§
Tinned copper type
Connector for Ground Wire
Span wire ]
Ground
wire 44\\\\\\\S
Wood or
Plastic molding
10" min. /
Grade level Handhole
(mm]
8" min.
_Vv
\\\\A*Comfimuous ground I
wire from span wire
LAJ To ground rod LAJ

Use non-solder Continuous ground wire
type connector from span wire to ground rod

Use non-solder-

Ground rod type connector

Ground rod

SPAN WIRE GROUNDING DETAIL

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

SI1G-230-A SHEET
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Pedestal ‘w

|

|

|

Wood Po\egﬁ\\\x |
\

I :

H.H. i

!

Pedestal

|

|

!

|

|

|

!

|

\

I
I
[

_ RO
H.H.
Steel Pole
Pedestal

ROW

System Ground Wire

1) Al'l ground rods shall be 3/4" x 10" in length copperclad

2) Ground rods shall be drive sfraight down, so that only
the required portions of of the ground rod is exposed to attach
The ground wires.

3) Al'l ground rods shall be connected to each ofher or fo a@
span wire with a single #6 AWG copper conductor.

4) Each ground wire attaching to a ground rod shall have ifs
own approved acorn fType connector.

5) Do not install any ground rods within 10" of any other ground
rods from ofher grounding.

6) The grounding system shall measure 10 ohms or less.
1) A separate insulated green #6 AWG copper ground is required

from fthe service disconnect (safety switch) fo the ground bussbar
in the controller cabinet.

8) Ground rod for each steel pole, wood pole, pedestal and/or
fraffic signal controller cabinet shall be located in the adjacent handhole
as indicated on fthe plans or as directed by the Engineer.

9) Al metal bases nmust be connected to a ground rod with a #6

ground wire.
SYSTEM GROUNDING

-4

%LW

T1S. Control ler]

%//ﬁfccbimef

+—Steel Pole

0

=

j—
I
I

Insulated Ground
Wire to T.S.
Confroller Cabinet

DETAL

NOT TO SCALE

] Y\\\¥~Wood Pole

V\\\¥~Service Disconnect

Alfternate

(SPECIAL DETAIL)
FHWA APPROVAL DATE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

Rev. 02/16/17 PLAN DATE

File: RefDoc/TR/Signals/Web/Sp Det/Fin/S1G230A.dgn
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é%//’l//’l//’l//,l//**5/8” COPPER CLAD GROUND ROD (10")

12" MIN.Ai 12" Mmii\\S
5 5’
SEE "DETAIL D"
Q;%§K/<’ 6" FOR CLAMP ASSEMBLY o 6"
Bib - \\§§#
SEE “DETAIL D"— | I 47" h 417"
FOR CLAMP ASSEMBLY
STEEL POLE

\

Z'///////fSTEEL POLE

(2) 1/2" BOLT WITH TINNED COPPER
DOWN CONDUCTOR ATTACHED

VIA THREADED TINNED BRONZE

CLAMP (SEE DETAIL A)

LPI CLASS T1 TINNED LPT CLASS I1 TINNED
COPPER DOWN CONDUCTOR COPPER DOWN CONDUCTOR
ﬂq IN 1" SCHEDULE 80 CONDUIT [{ IN 1" SCHEDULE 80 CONDUIT

GRADE LEVEL GRADE LEVEL

I I ¢

- |

I
|
I | |
| |
_
12" PDLYMER CONCRETE HH 12"

SEE "DETAIL B” SEE "DETAIL B”
AND "DETAIL C” AND "DETAIL C”
FOR HANDHOLE PLACEMENT FOR HANDHOLE PLACEMENT
x\\\\\\3/4” COPPER CLAD—///////7 3/4" COPPER CLAD—///////7
GROUND ROD GROUND ROD (10")

LIGHTNING PROTECTION ON STEEL POLE

NOT TO SCALE |F”6:RefDoc/TR/Sigma\s/Web/Sp Det/Fin/S16231A.dgn Rev. 11/05/18

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

Nichigan Depar ment of Transpor tation ENGINEER OF DELIVERY
PREPARED BY LIGHTNING PROTECTION DETAIL
TRAFFIC AND SAFETY
ENGINEER OF DEVELOPMENT
DRAWN BY: DSP (SPECIAL DETAIL) _ _ SHEET
CHECKED BY: FHWA APPROVAL DATE PLAN DATE S I G 231 A lof 6




5/8" COPPER CLAD GROUND ROD [10’)4\\\\\\\\\:s

SEE "DETAIL E” FOR CLAMP ASSEMBLY ——

WOOD POLE

GRADE LEVEL

LPI CLASS I1 COPPER
DOWN CONDUCTOR
IN 1" SCHEDULE 80 CONDUIT

12" POLYMER CONCRETE HH

3/4" COPPER CLAD/////////j

GROUND ROD (10")

L IGHTNING PROTECTION ON WOOD POLE

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE

Filet RefDoc/TR/Signals/Web/Sp Det/Fin/S16231B.dgn

Rev. 11/05/18

PLAN DATE

SIG-231-A
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SEE "DETAIL G”
FOR CLAMP ASSEMBLY

1 1/2" ALUM

ALUMINUM CLAMP WITH
GALVANIZED CABLE

é{///f5/8 TINNED COPPER AIR TERMINAL (247)

INUM PIPE

LPI

CLASS 11

\
r\i/

[N HANDHOLE

LPI CLASS I TINNED COPPER
DOWN CONDUCTOR TO ALUMINUM PIPE

ROD SPLICE

o

LPT CLASS I
COPPER DOWN
THREADED TINNED
BRONZE CAP (TYP)

WITH 1/2" NUT IN CAP TO

DRILL HOLE

CABLE TO THREADED

MAST ARM

ACCOMODATE 1/2"-13 N.C.
STAINLESS STEEL THREADED ROD

LPI CLASS

CONDUIT

[T TINNED

COPPER DOWN CONDUCTOR
IN 1" SCHEDULE 80

TINNED COPPER
DOWN CONDUCTOR THROUGH
MAST ARM TO GROUND ROD

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

SEE "DETAIL F"
FOR CLAMP ASSEMBLY

g CLAMP (SEE DETAIL A)

AC)

L S5

(2) 1/2" BOLT WITH COPPER
DOWN CONDUCTOR ATTACHED
VIA THREADED TINNED BRONZE

GRADE LEVEL

TINNED
CONDUCTOR

L IGHTNING PROTECTIGON

12//
SEE
AND
FOR

3/4" COPPER CLAD
GROUND ROD

\
POLYMER CONCRETE HH//

|
_ |
"DETAIL B”
"DETAIL C”
HANDHOLE PLACEMENT

(10")

ON MAST ARM

ADDITIONAL LPI CLASS [T TINNED EEE >
COPPER DOWN CONDUCTOR FOR MASTAA\\\\\
ARM OR TRUSS ARM ASSEMBLIES

-

DRILL AND TAP HANDHOLE FLANGE
TO ACCEPT 1/2"-13 BOLT FOR TINNED

BRONZE CLAMP WITH CLASS I1 DOWN
CONDUCTOR
4//(2:/:27 CLASS [1 TINNED COPPER
DOWN CONDUCTORS TO HANDHOLES
/! /1
POLE HANDHOLE "DETAIL A
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION SHEET
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE _ _
S16-231-A SHEET

File! RefDoc/TR/Signals/Web/Sp Det/Fin/S16231A.dgn

Rev. 11/05/18

PLAN DATE




‘ SUPPORT STRUCTURE FOUNDATION

(3) 3" PVC SCHEDULE 80 CONDUIT (2) 1" PVC SCHEDULE 80 CONDUIT

APPROXIMATELY 180° APART

l/%12” HANDHOLE WITH

GROUNDING ROD

12" HANDHOLE WITH ,

GROUNDING ROD (1) 11727 PVC
SCHEDULE 80 CONDUIT SECURE CONDUITS TOGETHER WITH

SULTABLE BANDING TO INSURE

PLACEMENT PRIOR TO CONCRETE

SEE DETAIL “S16-040-A" FOR POUR.

CONDUITS TO TS HANDHOLE

MAINTAIN 10" MIN. SEPARATION

FROM LIGHTNING PROTECTION PLAN

HANDHOLES

STEEL POLE HANDHOLE PLAN VIEW
L AYOUT "DETAIL B"

LPI CLASS I COPPER
DOWN CONDUCTOR
[N 1" SCHEDULE 80 CONDUIT

(2) 1" SCHEDULE 80
CONDUIT 90 DEGREE ELBOWS
APPROXIMIATELY 180° APART

GRADE (LEVEL)

HANDHOLE

12"X12" POLYMER CONCRETE 24”
DEEP. BOXES WILL BE STACKABLE.
OR AS APPROVED BY ENGINEER |

4"X4" TREATED WOOD FRAMEAA//”/’//’//€?
(PER LATEST STANDARD

“J FOUNDATION
SPECIFICATIONS FOR CDNSTRUCTIUNj///////7 ‘4\\\&
CRUSHED STONE

" GROUND RODS SHAL
3/4" COPPER CLAD GROUND 10" APART AT APPE

ROD(S) (10") AS DIRECTED BY
ENGINEER AND [N ACCORDANCE
WITH THE CURRENT N.E.C.

an

BE PLAQED MINIMUM
XIMATELY 180°

0

o ——-— ===

STEEL POLE HANDHOLE ELEVATI
LAYOUT "DETAIL C”

N VIEW

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_2 3 l_A SHEET
File! RefDoc/TR/Signals/Web/Sp Det/Fin/SI62314.dgn  Rev. 11/05/18 PLAN DATE 4o0féb




<——ADDITIONAL TINNED BRONZE THREADED CAP
AND DOWN CONDUCTOR FOR SINGLE DOWN CONDUCTOR
CONF IGURATION.

5/8" COPPER CLAD GROUND ROD (10/)\\\\\\\\\\\\\\\\s

THREADED TINNED BRONZE CAP

(TYP)

.

\

TINNED BRONZE
CLAMP (TYP)

1/2" NUT (TYP)

?@
:
/éa

1/2" WASHER (TYP)

g < G B o1 >

L i

PRE DRILLED AND TAPPED HOLE

INSTALLED WITH 1/2"-13 N.C

STAINLESS STEEL THREADED ROD

PROFILE VIEW 1807 FROM WEATHERHEAD (TYF) ALTERNATE VIEW

LIGHTNING PROTECTION CLAMP

ON STEEL POLE "DETAIL D”

5/8" COPPER CLAD GROUND RGD (10/14”///////////}7
%/////ﬁ STAINLESS STEEL

TINNED BRONZE
CLAMP (TYP)

5
%
2
7\

1/2" NUT (TYP)

1/2" WASHER (TYP)

[N HANDHOLE

- M::::EMMD%——mﬁ—Aﬁ%%ﬁwLMQMMIWMMWW
N DOWN CONDUCTOR TO GROUND RDD\\\\\\\\\\x

<>

DRILL HOLE THROUGH POLE TO ACCOMODATE
1/2"-13 N.C STAINLESS STEEL
THREADED ROD (TYP)

PROFILE VIEW ALTERNATE VIEW
LIGHTNING PROTECTION CLAMP
ON WOOD POLE "DETAIL E”

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_2 3 l_A

File RefDoc/TR/Signals/Web/Sp Det/Fin/SI62314.dgn  Rev. 11/05/18 PLAN DATE
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DRILL AND TAP HOLE TO ACCOMODATE
1/2"=13 N.C. STAINLESS STEEL

THREADED ROD (TYP)
THREADED TINNED BRONZE CAP
TINNED BRONZE
%///////rCLAMP (TYP)
Q< ﬁ@{k\\\\
1/2" NUT (TYP)

—

PROFILE VIEW

L IGHTNING PROTECTION CLAMP ON
MAST ARM POLE "DETAIL F"

5/8" TINNED COPPER AIR TERMINAL (24”)“\\\\\\\\\\:S

LPT CLASS I TINNED
COPPER DOWN CONDUCTOR
THROUGH GUSSET TUBE

(%) NOTE:

AIR TERMINAL SHALL BE ABOVE THE
DEVICE(S) IT'S PROTECTING BY

A MINIMUM OF 12 INCHES.

L IGHTNING PROTECTION CLAMP ON
ALUMINUM STEEL GUSSETED TUBE
"DETAIL G"

1/2" WASHER (TYP)

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

(TYP

ALTERNATE VIEW

U-BOLT TO FIT ARGUND 1 1/2"

ALUMINUM GUSSETED TUBE

§\\\\1 1/2" ALUMINUM GUSSETED TUBE

NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION SHEET
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_2 3 l_A
6 of6

Rev. 11/05/18 PLAN DATE
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Heavy Duty (H.D.)
frame & cover E.J.#2860“ﬁ\

Top of cover —__ or approved equal. N 50 574 dia. —L 172
n . ‘ ‘ — | — ‘ ‘
2 1/2 threaded inserts 141 T 1T 1'
\Qii‘\ﬁ\\\\\\ll :

30"

Prefabricated handhole
\ I é,/////////rgiwire mesh reinforced.

Knock—outs (12") as required

o \ r ffffffffgykgi(see plans)
‘/M
N | w5
. | | | \ "
Z‘Lzz 1/2" dia. ' 0
g8 T 31/2"
19088 S‘Bﬁ% NOTE:
’ Q 2 Logo imprinted on lid shall read
j{m 5" dig. mﬁ “MDQT Traffic Signal”
Crushed sfone drain fiofe Crushed stone
2' PRECAST ROUND HANDHOLE WITH FLOOR
\é{///////HGmdhoe wal
Bell end
P.V.C. CONDUIT
N\ Non-shrink
grout seal
TYPICAL CONDUIT ENTRANCE
AT HANDHOLE
NOT TO SCALE File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIG240A. dgn Rev. 02/16/17
MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR
Michigan Depar tment of Transportation ENGINEER OF DELIVERY —
HANDHOLE- PRECAST,
PREPARED BY
TRAFFIC AND SAFETY POLYMER CONCRETE
ENGINEER OF DEVELOPMENT
DRAWN BY: DJF (SPECIAL DETAIL ) _ _ SHEET
S16-240-A Heel

CHECKED BY:

FHWA APPROVAL DATE

PLAN DATE




3/4" letters
(recessed flush)
[ 1 IHERN
AN D
HMDOT TRAFFIC &GNNif\
[l
[ N [
Y o o B o A
G HEEsEoeiseds
\
\ I
} 7/
(2) 3/4" dia holes qiE
" d MAD
13 1/27 apart L

Z[

Il

gl

2
f%\\\“\
\¥

\y>&

3/4"

Open pickhole

BOTTOM VIEW OF COVER

TOP VIEW OF COVER

7/8" dia

handling hole

Ai
T11 1/8"

) 31 1/2”
Note:
Machined Surface
WIIIII:IIIIIIVIIII//III/ I IIl'IIIIIIIII
2 11/16"
COVER SECTION
34 1/4" dia
, 31 5/8" dig
1 1/844W l
7 7/8" t }
29 11/16" dia
33 1/8" dia
44 1/8" dia

FRAME SECTION
|

Top of existing grade or top of
cover (whichever is higher)

44" dia.

—

¢

TOP VIEW OF FRAME

The H. D. frame and cover shall be manufactured by East
Jordan Iron Works, Model 1220 or approved equal.

FRAME AND COVER

NOTE:

"nub” or "fongue

2 1/2" threaded

of joint

Logo imprint may read
"Traffic Signal”
Instal lation

for non MDOT

PRECAST ROUND HANDHOLE

inserts AK\
Varies: | -
i | : prefabricated handhole
1|28 1/8 o wire mesh reinforced.
— |10 30" g -
g . BE knock-outs as required
ff;zszggz?'gi (see plans).
44// '
,,,,, N  “L\i:jT\\\¥4f12” knockout
¥ (tapers outward fo 14")
- 17//
36”id\d ] 36"
 _T——W 7W

Crushed stone

3I

6" dia drain hole

DIAMETER ROUND PRECAST CONCRETE HANDHOLE

NOT TO SCALE

SECTION DETAIL

SPECIAL DETAIL)

MICHIGAN DEPARTMENT OF TRANSPORTATION (
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIG240A.dgn

Rev. 02/16/17 PLAN DATE

SIG-240-A

SHEET
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"

NOTE: MDOT 3/8

Logo imprint may read “Traffic Signal” TRAFFIC STGNAL Hex Dolt & washer
for non MDOT installations

-16NC sfainless steel

24//

COVER
N Teo Grade level
| N7~
\—‘—'—1
17"x30"x12" nominal or minimum c
size. [(boxes will be stackable.) \E
.
| | -
4"x4" treated wood frame L““44444444J““‘J(
(per latest Standard
Specifications for Comsfruo*'om)\\\\\§ \ (:)
T
Crushed stone ‘ ‘ ‘ PLV.C. ‘
5 3 . smg% conduit 3 3 assgié%
%“@%ﬁ %ﬁfmv %ﬁ“gg vV

POLYMER CONCRETE HANDHOLE

NOTES PERTAIN TO PRECAST OR BRICK:
1) The material and workmanship shall be in accordance with the current
M.D.0.T. Standard Specifications for Construction.

2) All concrete masonary shall be grade 30M.
3) The inner surface of the handhole shall be smooth.

4) Heavy Duty covers shall be castings which meet the requirements of the
current specifications for gray iron castings ASTM designation A48 and
shall have a minimum strength as provided for Class No. 30 gray iron
castings.

5) All castings shall be cleaned by sand blasting.

6) The seating face of the cover and the seat for the same on the frame if
required, shall be ground or machined so that the cover shall have an
even bearing on its seat to prevent rocking or tilting.

T7) The castings shall be free of pouring faults. blow holes, cracks.and
other imperfections. They shall be sound, true to form and thickness,
clean and neatly finished and shall be coated with tar pitch varnish.

8) Light Duty cover shall be bolted to frame with not less than 2
countersunk Hex head bronze bolfts.

9) The Heavy Duty cover & frame shall be East Jordan Iron Works #8206 Neenah

Foundry, #R-6662-HP for square cover or East Jordan Iron Works #2860

Type “A", Neenah Foundry #R-6052 D for circular cover or an approved equal.

NOT TGO SCALE 10) Handhole shall be equipped with cable rack and hooks to train cable.

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S1G=240-A

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIG240A.dgn Rev. 02/16/17 PLAN DATE

SHEET
3o0f6




NOTE:

Galvanized step is standard with

grade ring ASTM C478.

‘ 51 1/2 0.D. ‘
| 46 1/2 dia |
O[S 0 58" min ‘ 39 1.D ‘
QQ OQ Dimensions
é)C) A Min Wt.
012 o\ (Ibs)
\ 6 440
9 650
12 860
i N\
oo “
Length Width Height
Inside 48 48 48 GRADE RING WITH 39" I.D. &
Qutside 58 58 58 46 1/2" RECESS
Recommended
Hole size 82 82 _
Min Thickness Min Weight Ibs
Wall 5 Top 3300
Roof 5 Boftom 3850
Floor 5 Total 7150
4' x 4' x 4' PRECAST CONCRETE HANDHOLE
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_24o_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIG240A.dgn Rev. 02/16/17 PLAN DATE 40f6




NOTE:

Logo imprint it on cover shall
read “MDOT Traffic Signal” for
MDOT instal lations

Cover E.J. #122042
3/4" letters or approved equal
(recesses flush) gray iron (ASTM A48CL35)
7/8" Handling hole

(1) Open pickhole
Frame E.J. #12201

or approved equal
gray iron (ASTM A48CL35)

worra W

o (2) 3/4" dia holes BOTTOM VIEW

| 33 1/4" dig | 1 1/8" 13 1/27 apart OF COVER

| T R

%” V% i 71/8"

1 29 1/2" dia ‘ 31 1/2" dig
31 5/8" dia ¢ ¢4,1 e
el — /P
45" dia ﬁA—Q 11/16"
NOTE @
Machined surface
FRAME SECTION NOTE COVER SECTION
Machined surface MANHOLE COVER

MANHOLE FRAME
(HEAVY DUTY)

Estimated weight 410 Ibs

(HEAVY DUTY)

Estimated weight 245 Ibs

4' x 4" x 4' PRECAST CONCRETE HANDHOLE

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL )

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_24o_A SHEET
Filet RefDoc/TR/Signals/Web/Sp Det/Fin/S1G240A.dgn  Rev. 02/16/17 PLAN DATE 50f6




Concrete: 4500 p.s.i. @ 28 days

Reinforcement: Grade 60 rebar
Al bars are #4

5" %ﬁ f—l f i f |
IS | — | — i i )
4"
6"
Traffic 1/,4’ 3’,0”
SIQWG‘ O// 2/ 8//
3 gn
6//
t L ]
v 5
4// 2/70// 4// \l/ ] 7
2/*8” 6\b
4// 3// 5// 7// 5// 3// 4//
PLAN VIEW
With out frame & cover SECTION VIEW
Typ. reinforcement all walls
Fast Jordan Iron Works #8308
ég//////////////"“* Heavy Duty (H.D.) frame &
cover with "Traffic Signal”
iﬁ U G? logo imprinfted on Iid.
1/70//
1/70// 1"-0" x 1"-0
P knockout window
3 =00 170 -0 (typ. each wall)
36"
Y _—— 5" sump opening
) \ /

SECTION VIEW

2'x 2' SOUARE x 3' HANDHOLE

For use on Oakland County roads only.

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL)

FHWA APPROVAL DATE

File:

RefDoc/TR/Signals/Web/Sp Det/Fin/S1G240A.dgn
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SIG-240-A
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Grade level 44\\\

Sand-gravel backfill-grade "A”

2////4—Gr0de level

T > ] °
lGN ™ Varies fo no

< Sand of conduits

= /rgigrave\

<! ///// backfi |

[Xe)

10 1/2 " —— >

: / : N

© ©

v O O O O Od

() NOTE:

Marking tape
- N

see notfe

T Conduits
Conduit i\
X

Marking tape shall have proper logo as supplied
by the Engineer and installed by the Contractor.

DIRECT BURIAL CONDUIT(S)/CABLE(S)

Top of nearest
curb \

6'-0" pavement Iimits for removing
and replacing old pavement

N A 1/70// 1/70//
LG \
5 3
o ©
ol ¢ 52%> %>
I+ o | ‘
IS D
£ ® | ————Subbase grade “A”
[ o . "o
O 5 /% 5 Sand gravel backfill Grade "A
=
/ < b
6" to 18" D Sle
Encased =13
H C
Marking ftape —/ Condut KSR
NOTE: (%) see note = 2
. Myt . Ol
Preferred Trenoh width W' nofﬂwhder | Adequote sand- %Az
than conduit encasement width "D°. gravel backfil| =
| =
6" Sewer - o AAJ V.

NOT TO SCALE

;

TYPICAL SECTIGON OF TRENCH

ENCASED CONDUILT

Rev.

|FW‘e:RefDoo/TR/Sigmc\s/Web/Sp Det/Fin/SI1G250A. dgn 02/16/17

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

DRAWN BY:DJF

CHECKED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

CONDUIT
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ENGINEER OF DEVELOPMENT

(DIRECT BURTIAL/ENCASED)
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f?j::#
L; s
3 /; 63 "

8 1/2"

1 2" CONDUIT

1 3" CONDUIT

12//

2 2" CONDUIT

9 1/2"

2 3" CONDUIT

3 3" CONDUIT

, 4 1/2"
> e }/% 4 1/2" 4.1/2", @73N
\1/73”\ 4 1/2//—‘ \f?}” 7%7 l l
7J \Q | \'4 " O O N 4\ ir
O, — O: i N 3 O O:JL —
"7 Vo ()Agjﬁ = |
AJ IR ] —1 " AJ L
30apl s RN R AT ’ 3= =3
9 1/2" 5 1/2" 14 VK
ONE TWO THREE FOUR
2 1/2" CONDUIT 2 1/2" CONDUIT 2 1/2" CONDUIT 2 1/2" CONDUILT
4 172" 4 1/2"
410" 30 3 ( 4 1/2" 4127, 30
] 1 m
“ O < ; O O=
= - - O O
=l e
ILE" L=
3= =3 30 3
9 1/2"

4 3" CONDUIT

5 1/2" ) ) 5 1/2
5 1/ 3 30 (7 ‘ 5 1/2 5 1/2 3
s i \ \ |
:C\J O* i = N | 70 O Oi T N
~ o (el " g
o3 o 9 Hoops |09
|| - [ | ) )
3 " /]\—3 " 3 /J\ L 3 "
3= 3 3 =3 3" =33 3"
0 12" 0 12" ' 0
1 4" CONDUIT 2 4" CONDUIT 3 4" CONDUIT 4 4" CONDUIT
ENCASED CONDUIT SECTIONS
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_25 O_A SHEET
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Q. .

\

Jacking-Pit with

\ . Wa 5
L QO(\OV\Q kj\ %/rA—imst\\Gfion of handhole (*) see note
P Tt BR. bldg
Vo (R.R. property line)
I \# =1 L
80°
v
= to - o 70—
- - - = . =y __ - - - - __ JE—
4477\ N .
(R.R. property line) \ g%\\gidqckimngif with
. Var ' installation of handhole
(%) NOTE: ) \\ (%) see note
Jacking-pit is to be a minimum of \ Hidhway
25 ft+ from R.R. frack and located ,
within highway R.0.W. 1150
2" beyond toe
of slope 25' 3" beyond Grade
mih. if pipe ditch line level
s burwed\l ‘ (25" min.) Hondhol e
7 \
Grade |
level ‘
_ e ' VY
Handhole /
*
44\& Aﬁﬁﬁ 3'min
IR

‘—Conduit (size of

conduit as shown
on plans)

NOT TO SCALE

4 &\47 ]
— *5'-6" min. except Jacked bored
industrial track 4'- steel pipe
i 6" min. indust. frk. Conduit (size of
Conduit (size of Comdﬁ‘* ?8 show
conduit as shown ot prans
on plans) CROSS-SECTION (STEEL CONDUIT)
2" beyond toe
of slope 25 3’ beyond Grade
min. if pipe ditch line level
is buried (25" min.) Handho e
\
Grade
level
7“““7%5:?44€;£fh\ %
Handhole )
*
AA\N iﬁﬁﬁ / 3'min.
AN\ ‘

— 7

*5'-6" min. excepTAQV
industrial track 4'-
6" min. indust. frk.

NL‘*Conduif (size

conduit as shown
on plans)

\A—JGCKed bored
or directional
bore conduit
(schedule 80 PVC)

CROSS-SECTION

(NON-F LAMMABLE SUBSTANCES)

HORIZONTAL DISTANCES ARE MEASURED AT RIGHT ANGLES TO CENTERLINE OF TRACK

7

|FW‘e:RefDoo/TR/Sigmc\s/Web/Sp Det/Fin/SI1G250A. dgn

Rev. 02/16/17

Nichigan Department of Transportation

PREPARED BY

ENGINEER OF DELIVERY

TRAFFIC AND SAFETY

DRAWN BY: DJF
CHECKED BY:

ENGINEER OF DEVELOPMENT

(SPECIAL DETAIL )
FHWA APPROVAL DATE
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NOTES:
1) The conduit shall be installed at a min. depth of 5'-6" with reinforced bars

2

(if required per R.R. requirements) as shown in detail and as indicated on the
plans within the entire crossing of railroad R.0.W.

Track support devices shall be placed & removed to carry the railroad. tracks over the
open trench installation with the ftrench properly supported with sheeting & any

other supports required to complete the conduit installation within the railroad R.0.W.
the extra cost of such installation shall be incidental to the encased conduit item.

Contractor shall contact Division Engineer of railroad before starting excavation

Contractor shall reimburse railroad Co. for services performed by railroad Co.

3)

for conduit installation.
4)

where required.
5)

All work shall be conducted so as not to interfere with, interrupt or endanger the
integrity of rail operation.

11 1/2"

5"

To Base of rai

To Base of rail

3 1/2" dia.
; @//
-
1/2" d~0.4///% X\ ®3

5/8 " bars 4" 0.C.
longitudinal & 4'-0"
0.C. fransverse

12 172"

[V

(1) 3" CONDUIT (1) 3" REINFORCED CONDUIT
N.T.S. N.T.S.

CONDUIT UNDER RAILROAD TRACKS

NOT TO SCALE
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‘ 18" i 18" ‘/® (X) 125 inch ASTM 5052-H32 Aluminum
[ O ¢ Stainless steel continous hinge on left
8" side for door opening
18" @ Predrilled holes (4) on back of encloseure
to accept fwo cabinet mounting brackets.
TOP VIEW ) 1o
SPLICE BOX ENCLOSURE

FRONT VIEW

I I I I I I
PB PB PB PB PB PB
LN R Xl Y e

NOT TO SCALE

SPLICE BOX WIRING DIAGRAM
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PEDESTRIAN PUSH
BUTTON TERMINATION

Q‘\ 1-W

Q‘\ 2-W

Q‘\ 3-Dw

©‘\ 4-Dw

©‘\ 5-W

10-CS 10-CS

11-CS \‘© ©‘\ 11-CS

12-CS \‘© ©‘\ 12-CS
-

-

2o
“p
15 H© ©H 15

s Jp o

PED1 ‘QOQ‘ PED1

EEEENZSISSNIZSSSS)
\ GROUND BUSS |

NOT TO SCALE

SPLICE BOX BACK PANEL
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STEEL POLE WOOD POLE

<H —H—H | oo E‘:
B e H
TS Splice Box
. Use 3/4 " x 0.30" min. H
TS Splice Box stainless steel
=

#6 AWG Ground wire 44\\\\\\S

NOTES:

7 e

bands

#6 AWG Ground W\'reuyn\\\S

/{

1) Splice box to be constructed to provide a weather tight encolsure.

2) All cables shall enter TS splice box through bottom of enclosure
with a water tight fitting.

3) Bushing for cable entrance into enclosure to be liquid tight and
sized per cable used.

TRAFFIC SIGNAL (TS) SPLICE BOX MOUNTED ON STEEL OR WOGD POLES

NOT TO SCALE

Lagged fo pole
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Cable hanger or preforms
Eye bolf wired to spare breaker in controller

Turnbuck le ¢/3/8” span wire

Span wire hanger

Guy wire

%///fA*Wood pole
Luminaire with

photo cell

%///Grade level

minimum

25’
fo fop of pavement

&
|
|
[

Eye bolt

Wood poe\\\

Grade eve\N

Variable (fypical)

Guy
wire

NOT TO SCALE

7 N Ny |

Traveled Roadway

OVERHEAD LIGHTING DETAIL

N

TEMPORARY STREET LIGHTING TYPICAL ELECTRICAL DETAIL
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Enfrance head

Plastic bushing to be

securey installed.
' Lock Nut

%/?/2;/;Gvam'zed Locknut

housing

Washer

SS Cotter key
(*) see note

(%) NOTE:
Cotter key required as shown.

Steel Galvanized Lock Nut
with 2 holes

Stainless Steel
Ej::::I}(#/G@wewHmed
Set Screw 74" min.

OH STGNAL LGCK NUT DETAIL

Preformed lashing rod

Signal cable to by-pass
hanger (6" loop around
either side of hanger).

3 layers of black friction
fape over end of lashing rod

444’7‘4(7/4447/444.7/—/€> —]
Armor rod <::::>
Drip loop (18" dia.)
Entrance facing Gwaygg//’///////?
from controller pole ///7

Galvanized lock nut with -_—
Set Screw

Apply silicone to seal

fop of signal head

Heavy Duty lock nut

HANGER ATTACHMENT

Signal head

Flashing Yellow Arrow
display (FYA) ———=

Round end of the cotter
key fo the inside.

Entrance head

Lock Nut

Install aluminum serrated ring &
éz//////kiuse a silicone sealant to
é weatherproof fitfting. (Use rubber
washer for projects mainftained by

The Road Commission for Oakland

s;\\\\\jfiimfy (RCOC).
Lock Nut

j:i C————

ONE-WAY TRAFFIC SIGNAL HEAD

Span wire

Traffic signal cable laid along bottom of span
wire. Wrapping of signal cable around span
wire or allowing allowing cable to ftwist will
not be acceptable.

Spread cotter pin
Set screw

Apply permanent loctife
217 sealant (or
approved equalt) on
nipple threads
117"6alvanized Rigid
Conduit Drop Pipe
(painted per spec)

Signal bracket/
housing

SS Cotter key

NOT TO SCALE

Rev. 02/16/17
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Lock Nut wifh recess down,

use a silicone sealant fo

Top of Hub weatherproof fitting
ij ‘

\

%}\

TYPICAL INSIDE
HUB CONNECTION

Lock Nuf

Entrance head Plastic bushing to be

securely installed.

Lock Nut
Signal nut with recess down,
use a silcone sealant to
weatherproof fitfting.

Aluminum cap (typ)

2" long (stainless steel)
conical set screw in top
spider fitting.

Aluminum cap (typ)

Iron craoss Iron cross

C/C distance
(typ) 10 3747

Signal support bracket

Signal heGd Instal | serrated metal

NOTE: housing washer & use a silicone
2-way T.S. shown sealant to weatherproof
3-way T.S. & 4-way similar fitting.

SS Washer

V\\\\\Lom Nut

TYPICAL BRACKET
CONNECTION

MULTIPLE-WAY TRAFFIC STGNAL HEAD(S)

NOTE:

1) Exterior surface of all mounting assemble located below
span clamps, including stems, lock nuts, and related hardware
must match the current FHWA Highway yellow color tolerance
chart per the Standard Specifications for Construction.

2) Tolerance within " for all bracketing.
NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_300_A SHEET
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Make from 0.125" Alum 5052 H32

< W
© —
o~ M
3 <
<
0263~ 0.201" DIA 0.500" DIA f 5
oJ
. @ e O o | |
0.3143 - EZ Eg
. 1.406" 3
\ 2.219"
| 2.719"
T
| 4.219"
T
| 5.719"
T
| 6.219"
T
‘ 7.032"
\ 8.094"
T
| 8.438"
T
INSIDE SIGNAL HOUSING
Make from 0.125" Alum 5052 H32 —
i | ™
po 8 A
<<
<
0-563”R\\\3§ EE §
6‘/ 0.500" DIA r' o
& e ® e
0.3143 e Ej E;
. 1.406" S
| 2.219"
T
| 2.119"
T
| 4.219"
| 5.719"
T
| 6.219"
T
‘ 7.032"
T
\ 8.094"
| 8.438"
T
NOT TO SCALE QUTSIDE SIGNAL HOUSING
MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_300_A SHEET
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12"x27"11 luminated
Case sign J

Pole Top

_ J/ - (Doghouse ) 1W-5C 1
— | ] T Mast Arm Pole (STD)
Lj ﬁ/ ﬁw ) Mast Arm [
< - = . ’Jﬁ . [ =li=p ¥
O e S —— [
() NN ] =
1W*3C44444? 1W*3C4444:77 TJ
See Defail "A” Sheet 5 of 6
(FYA)
%Zé4gefei\ "A" Sheet 5 0f 6 FL:T A:lw
% A
Il Tuminated Sign Pedestrian Signals
Grade Leve\
S
TYPICAL SIGNAL DISPLAYS
FRONT VIEW TOP VIEW SIDE VIEW SIDE VIEW
= - =

O

@

N@

[

RIGHT AND LEFT

N

S/

ROTATIONAL ADJUSTMENT

d

-

J

ABOUT BRACKET ARM ABOUT MAST ARM

T
O Do
K[

ROTATIONAL ADJUSTMENT VERTICAL ADJUSTMENT ROTATIONAL ADJUSTMENT

NOT TO SCALE

SIGNAL HEAD BRACKET ADJUSTMENT
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E% Mast Arm
]
FRONT VIEW
1W-3C

%/47 12" x 27" Case Sign

%/fA’MGST Arm

Gy

Clamp Kit (See Detail "C" Sheet 6 of

Clamp Kit (See Detail

1-Way Bracket Assembly
(See Detail "A" Sheet 5 of 7)

1-Way Bracket Assembly
/ (See Detail "A" Sheet 5 of 7)

I ——

1)

"C" Sheet 6 of 7)

m
= L 1
FRONT VIEW SIDE VIEW
o " 1 o
IW-3C With 12" x 27" Case Sign
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECTAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_3OI_A SHEET
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%/47 Mast Arm

|

OIOOOr

FRONT VIEW
IW=4C (FYA)

Mast Arm
= — =) Y

N

1 L

B

L 1

SIDE VIEW

Clamp Kit (See Detail

L

Clamp Kit (See Detail “C” Sheet 6 of 7)

"A" Sheet 5 of 7)

1-Way Bracket Assembly
Fk£i“j:iie Detail

"C" Sheet 6 of T)

1-Way Bracket Assenbly

(See Detail

"B" Sheet 6 of 1)

= ——
17
FRONT VIEW SIDE VIEW
1W-5C (Doghouse)
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE SHEET

o : : S SIG-301-A 3 of 7
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Clamp Kit (See Detail “C” Sheet 6 of 7)

%/rAfMGs+ Arm

[ N

=J

FRONT VIEW

1-Way Bracket Assembly
/ (See Defail "A” Sheet 5 of T7)

SIDE VIEW

IW-Case Sign (24" x 30" Shown)

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL )
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Top Cap

Upper Armggjx

o)

1 1/2" Aluminum

/ Gusseted tube *

x““f Clamp Kit
M/f"ThreGded

(-

1-WAY Bracket Assembly
Detail "A”

Lower Arm

/inc Slotted Washers
& Stainless Steel Hardware

NOT TO SCALE

* Note: Use 46" fube for 3 section T.S.
Use 58" fube for 4 section T.S.

Note:
Supplied with
Hardware Kif

\ ABS Plastic Cover

1-WAY Bracket Arm Assembly

Set Screws

Lower Arm (Aluminum)

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL )

FHWA APPROVAL DATE

SIG=301-A

File:
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Top CGD‘Aj&

Upper Arm

Aluminum Gusseted tube 1 1/2" x 37"

Clamp Ki+t

Lower Arm

1-WAY 5-Section Cluster Bracket Assembly
D(}ﬁ’@ T‘ //B : Galvanized Cable

Aluminum Female Cable Mount Clamp

Aluminum Male Cable Mount Clamp

5/16"-18x1-1/2" Hex head
Tap Bolt Type 304 Stainless

5/16" Split Lock Washer ’@9
Type 304 Stainless

2 7/8" Zinc 2
Retaining Ring

5/16"-18 Stainless V-Bolt Kit

Note: All hardware Stainless Steel

Aluminum Plate with
5/16"-18x7/8" Hex Head Bolf Type 304 Stainless

5/16" Split Lock Washer Type 304 Stainless Ty-Back Restraint Clamp
Assembly Zinc 2

Aluminum Clamp With Galvanized Cable
Detail "C”

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_3OI_A SHEET
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Clamp Kit (See Detail “C" Sheet 6 of 7)

1-Way Bracket Assembly
/ (See Detail "A" Sheet 5 of 7)

— %/47 Mast Arm
> 4

[E—

FRONT VIEW SIDE VIEW

IW=I1luminated Street Name Sign

free-swinging ftri-stud mast 3/16"x1 1/4" Zinc 1 pin groove
sign hanger assembly

Pole Top 5/8" Stainless band clamp

™

5/8" Stainless band Socket hd 5/16" -18x1/4"

" . t 1 t
11/2 “ NPS Mini Brac Mount Alum clamp ctormiess set trew
Sq head 1/4"x20x5/8" ‘
ss set screw

SAD
5/8"x2 1/4 galv clevis pin = ALl thread 11/2
NPSx12" alum nipple

Mast Gfm‘Aw\N ————1 1/2" clevis alum adapter

%Sb > Sq head 1/4"-20x5/8" stainless set screw
M/rAfMGsf Arm Pole

r\“\ 3/4" x3/4" Amy

= <ALl thread 1 1/2" NPSx2.13"

ﬁ Alum nipple

@

Y,

Q\\ Mini brac w/ galv screw
3 i)

))“4

>

10 (T

Humped 5/32" x1.775" 304

stainless cotter pin

Tri-stud clevis adapter

slotted neoprene gosket

@L/—soﬁed /inc 2 washer

< 5/16" stainless split lock washer

5/16" -18 stainless hex nut

BAND LENGTH OPTIONS
29" FITS 4"-8" POLE DIA
42" FITS 4"-12" POLE DIA
STAINLESS STEEL BUSHINGS
STAINLESS UPGRADE (AB-0303-SS)

\

[lluminated street

name sign Note: All hardware stainless steel

2W=I1luminated Street Name Sign

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_3OI_A SHEET
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Use short entrance ﬁﬁmg/

1-Way, 1-section 12" T.S.
(gluminum) (*) see notes 44\\“\“\~““““‘*~f> Top bracket
Use serrated fittings - é{////////*i
]

for locking (typical) o

/ <———1-Way, 2-section 12" T.S.
1-Way. 2-section 12" T.S. (polycarbonate)

(polycarbonate)

- e —-

Bottom breckefAA//’///////€>L}Agggillggggg
5-SECTION CLUSTER (DOGHOUSE) TRAFFIC SIGNAL

Use short entrance fitting

b-section cluster

fraffic signal ?iij
‘ | Top bracket ==
-
— ¥ | Use serrated fittings !,
for locking (typical) =
SPACER
B M
-
<———— 1-Way, 3-section 12" T.S.
(aluminum) (*) see notfes
L—— <:::::>
- — Spacer
i H BOTTOM TEE

'<—— Bottom tee
17"
COMBINATION 5-SECTION CLUSTER & 1-WAY T.S. (ALUMINUM)

1-Way. l-section, 12" T.S.

aluminum (typ.) (%) see notes
(%) NOTES:

1) Traffic signals must conform to the
current I[TE publication “Vehicle Traffic
Confrol Signal Heads.”

2) Provide cast aluminum alloy housings with

g 2" diam. hole fop and bottom to receive

1 1/2" inch supporting pipe.

Provide a detachable, sheet aluminum

visor (min. 0.057" thick), for each

signal indication.

Provide twist on slofs for visor mounting

that are either in the visor or on the

tabs formed on fthe visor.

1-Way, 1-section, 12" T.S.
Caluminum) (typ) —_—

(%) see notes

[ON]

1-Way, 2-section. 12" T.S.
(polycarbnate) (typ)

oI~

1-Way, 2-section, 12" T.S.
(polycarbnate) (typ)

TWIN 5-SECTION CLUSTER TRAFFIC STGNAL

NOT TO SCALE |FW‘e:RefDoo/TR/Sigm\s/Web/Sp Det/Fin/SI1G302A. dgn Rev. 02/16/17

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

MT@WQI ENGINEER OF DELIVERY BRACKETING FOR
PREPARED BY 5-SECTION HEADS

TRAFFIC AND SAFETY
ENGINEER OF DEVELOPMENT

DRAWN BY: DJF (SPECIAL DETAIL ) SIG-302-A SHEET
CHECKED BY: FHWA APPROVAL DATE PLAN DATE 1 of1




1/4" stainless steel

set screw with cup point

Lock nut

Upper Arm Assembly —

Span Clamp

[ [ 1] ]

Plastic bushing to be
42////”////kgisecure\y instal led.

1-way, 1-section
127 T.S.

Upper Arm Assembly
(rofated 180 degrees)

(TO STOP TRAFFIC FOR PEDESTRIAN CROSSING LOCATIONS)

@

/

(

L]

SPAN WIRE DISPLAY

HIGH INTENSITY ACTUATED CROSSWALK BEACON

<;j\\\\ﬁXL_
1-way, 1-section
127 T.S.

Note: Set

screw supplied
with Eg;dware
|

~——— Gusseted
fube

Entrance head

S——— Lower Arm

signal nut with recess down. (AlTuminum)

[SOMETRIC VIEW

c/c dist.
8 1/2"

(typ)

Upper Arm
(ATuminum)
(Wifth set screw)

T

Gusseted fube 444//7

1 1/2"x 58" Aluminum

——

Threaded gusseted fubeAAAJ//ﬂ EiL
Lower Arm (Aluminum) 8 1/2" Lower Arm

(Hol low for cable feed) ABS Plastic
c/c dist. (typ) Cover
SIDE VIEW

NOT TO SCALE

|FW‘e:RefDoo/TR/ngnc\s/Web/Sp Det/Fin/SI1G303A. dgn Rev. 02/16/17

MICHIGAN DEPARTMENT OF TRANSPORTATION
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Nichigan Department of Transportation

PREPARED BY
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BRACKETING FOR
HAWK SIGNAL DISPLAY

TRAFFIC AND SAFETY

DRAWN BY: JAM
CHECKED BY:

ENGINEER OF DEVELOPMENT
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[SOMETRIC VIEW

Aluminum Tri-stud

Upper Arm Assemb\yAFJAA*\\x

Cover p\ofe»—‘\“‘>
Gasket

Upper Arm Assembly

-

ﬂ
\ ]
1-way, 1- secfxom ( ‘ J

12" /
Upper Arm Assembly

(rofafed 180 degrees)

[

FRONT VIEW

MAST ARM DISPLAY

NOT TO SCALE

/inc slofted washers
& Stainless steel
hardware

weatherproot fiffing

Mast Arm tube

1-way, 1-section
127 T.S.

Gusseted tube

1 1/2"x 58" Aluminum

Threaded gusseted fubeyg//7

Lower Arm (Aluminum)
(Hol low for cable feed)

c/c

Note: Sef screw
supplied with
hardware kit

S———Lower Arm (Aluminum)

[SOMETRIC VIEW

Top Cap c/c dist.
8 1/2"
Aluminum Clamp kit
(with galv. cable
mount)

(typ)

Upper Arm (AlTuminum)
(With set screw)

—

g 172" |\ Lower Arm

ABS Plastic Cover

MICHIGAN DEPARTMENT OF TRANSPORTATION

(SPECIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE
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.

12", 3 SECTION

V7 A

Vorrzz7"4

/

N

\

o’

12", 4 SECTION

NOT TO SCALE

/4

V74 Vezzz7A Vozz774

12", 5 SECTION

ASTM TYPE 1V Reflective yellow fape border.

NOTES:

1) Backplates are to be used for mast arm type
(fixed support) or tethered span wire type
instal lations as indicated on the plans or as
directed by the Engineer.

2) Backplates must be a one piece construction
unless otherwise directed by the Engineer.

3) Do not cut the backplate for installation.

4) Use one inch border with yellow signal heads
and visors.

TRAFFIC SIGNAL BACKPLATES

File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIG304A. dgn Rev. 02/16/17

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

ENGINEER OF DELIVERY

TRAFFIC SIGNAL BACKPLATES

DRAWN BY:

CHECKED BY:

ENGINEER OF DEVELOPMENT

(SPECIAL DETAIL)
FHWA APPROVAL DATE
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PLAN DATE




SPAN WIRE

&

ATTACH TETHER ASSEMBLY SO THAT

i H
\ o ﬁ o) TETHER SPAN WIRE RUNS STRAIGHT ACROSS.
') ') o0
TETHER SPAN WIRE || || @@

177 MIN. ALL VEHICLE SIGNALS AND SIGNS HUNG ON
N oo POLE A SPAN SHALL BE TETHERED. SPAN POLE
CONTACT HEIGHTS NEED NOT BE AT THE
ANCHOR GUY o SAME ELEVATION.
) -
~~]
5 ROADWAY
FLEVATION VIEW: TOP TETHER INSTALLATION
SPAN WIRE SPAN WIRE CLAMP

2'=0" MINIMUM 1 1/2" GALV. STEEL PIPE

L
TETHER SPAN WIRE ?
o

(1/4" GALV. STEEL STRAND MIN.)
WITH ARMOR ROD BREAKAWAY TETHER ASSEMBLY
ég//////////////sgg DETAIL "B”
#10 SS SCREW 5 PLACESA“RR\_“““‘€>O 0 LOCK NUT
= — ALUM SERRATED RING

=

f“%f%\mw OUTSIDE REINFORCING PLATE
4,////’////// ALUM INSIDE REINFORCING PLATE
WASHER @

STEEL LOCK NUT WITH DOUBLE SET SCREWS

<:::::> COTTER KEY

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

U-BOLT. STAINLESS STEEL
5/16"-18 X 3-3/4" X 2-1/16"

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

(.38 THRU 3 PLACES

WASHER, FLAT, 5/16" X 3/4" 0D,
TYPE 304 STAINLESS STEEL (2)

ST~ NUT. NYLON LOCK. 5/16”-18,

TETHER SPAN WIRE
TYPE 304 STAINLESS STEEL (2)

(1/4" GALV. STEEL STRAND MIN.)
WITH ARMOR RGD

DETAIL "B": BREAK-AWAY TETHER ASSEBLY FOR TOP OF STGNAL HEAD

NOT TO SCALE |F”6:RefDoc/TR/Sigma\s/Web/Sp Det/Fin/S16305C. dgn Rev. 04/08/19
MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

MT@MDODI ENGINEER OF DELIVERY SPAN WIRE

PREPARED BY
TRAFFIC AND SAFETY TETHER DETAILS
ENGINEER OF DEVELOPMENT
DRAWN BY: DSP (SPECIAL DETAIL) — _ SHEET
CHECKED BY: FHWA APPROVAL DATE PLAN DATE S I G 305 C lof 5




SPAN WIRE CLAMP

SPAN WIREﬂ\\\\N

T

1 1/2" GALV. STEEL PIPE ———=

#6 COPPER MIN. GROUNDING WIRE
FROM OVERHEAD WEATHERHEAD 44*\\\\\\\\\S§
SPLIT BOLT\\\\\\\\\\\\S

THIMBLE

PREFORMED DEAD END BAIL

REFER TD BREAK-AWAY _—7
TETHER ASSEMBLY SEE

DETAIL "A" & DETAIL "B”

@
©

TOP TETHER SPAN

INSTALL THE TETHER

WIRE WITH 500 TO EYEBOLT

750 LBS. TENSION

WIRE STEEL POLE CONNECTION DETATL

SPAN WIRE CLAMP——\\J
"1

1 1/2" GALV. STEEL PIPE\\\\\§

REFER TO BREAK-AWAY
TETHER ASSEMBLY SEE
DETAIL "A" & DETAIL "B”

SPAN WIRE\\\\\\&

PREFORMED DEAD THIMBLE
END BAIL
SPLIT BOLT*\\\\\\\\\§

#6 COPPER MIN. TO\GROUNDING ROD AJ//%
[N WOOD OR PLASTIC\MOULDING

PREFORMED DEAD
END BAIL

SPLIT BOLTA\\\\\\\S

@
©

=)

THIMBLE
INSTALL THE TETHER

WIRE WITH 500 TO
750 LBS. TENSION

EYEBOLT

POLE CLAMP /////

L

|
|
|
|
|
|
|
|
[
f
|
|
|
|
|
|
|

5/8" DA BOLT
TOP TETHER SPAN WIRE WOOD POLE CONNECTION DETATL
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_305_C SHEET
File! RefDoc/TR/Signals/Web/Sp Det/Fin/SIG305C.dgn  Rev. 04/08/19 PLAN DATE 20f 5




W

%//r* SPAN WIRE

r//70000

N-WODD POLE /
ANCHOR GUY 177 MIN.
19" MAX.
1%

ROADWAY

ELEVATION VIEW: BOTTOM TETHER

TETHER SPAN WIRE

STRAIGHT ACROSS.

=

S esssss]

INSTALLATION

WASHER, FENDER
5/16" X 1-1/4" QD
STAINLESS

ALUMINUM,

NUT. NYLON LOCK, 5/16"-18,
TYPE 304 STAINLESS STEEL

TETHER SPAN WIRE
(1/4" GALV. STEEL STRAND MIN.)
WITH ARMOR ROD

HANGER BODY,

TRI-STUD,
5/16"-18 NC,
ALUM.

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

UNIVERSAL STABILIZER BAR,
4" X 1.5", FOR 5/16" BOLT (2)

ATTACH TETHER ASSEMBLY SO
THAT TETHER SPAN WIRE RUNS

ALL VEHICLE SIGNALS AND SIGNS

HUNG ON A SPAN SHALL BE TETHERED.
SPAN POLE CONTACT HEIGHTS NEED NOT
© BE AT THE SAME ELEVATION.

HARDWARE KIT, TRI-STUD.
5/16"-18, STAINLESS WASHER

& HARDWARE

BOLT, HEX HEAD TAP.
5/16"-18 X 1 1/2",
STAINLESS

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

3.00"

@ 1.12" TYP

! 5.38" !

BOTTOM TETHER BREAKAWAY | [NK

NOT TO SCALE

BREAKAWAY
LINK

LOCK/JAM NUT

6" TAKEUP MIN.

~1/2"

UTTTTTTTIT [[IIITIIT)),
1 [ =
"
4

TURNBUCKLE

TURNBUCKLE DETATL

il

ZCOTTER KEY

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

Filet RefDoc/TR/Signals/Web/Sp Det/Fin/S16305C. dgn Rev. 04/08/19

PLAN DATE

SIG-305-C

SHEET
3 of5




#6 COPPER MIN. GROUNDING WIRE
—

SPAN WIRE CLAMP FROM OVERHEAD WEATHERHEAD

SPAN WIRE

T ]

/1 1/2" GALV. STEEL PIPE

SPLIT BOLT

THIMBLE
PREFORMED DEAD
END BAIL

TURNBUCKLE

<:::> SPLIT BOLT
I

T
O O O

REFER TO BREAK-AWAY PREFDR@EB Bi?E EYEBDLTJ/

TETHER ASSEMBLY SEE

DETAIL “C” INSTALL THE TETHER BREAKAWAY LINK
WIRE WITH 500 TO THIMBLE SEE DETAIL "D”

750 LBS. TENSION

POLE CLAMP L <
BOTTOM TETHER SPAN WIRE STEEL POLE CONNECTION

PREFORMED DEAD K >
SPAN WIRE CLAMP END BAIL
_1\\x SPAN WIRE\\\\\ SPLIT BOLTA\\\\\\\\\S

“ll

<1 1/2" GALV. STEEL PIPE

#6 COPP
IN WG0D

R MIN. TO GROUNDING ROD
OR PLASTIC MOULDING

SPLIT BOLT TURNBUCKLE

®
®
<:::>
o -

[
\
\
[
\
\
\
\
[
\
[
— _ L — e — —
0 0 O = =mm<i§> = - 4"7H§%}§§E
REFER TO BREAK-AWAY PREFORMED DEADAJ//% A/f !
TETHER ASSEMBLY SEE END BAIL EYEBOLT \
DETAIL "C" [
\

INSTALL THE TETHER THIMBLE BREAKAWAY L INK
WIRE WITH 500 TO SEE DETAIL “D” L
750 LBS. TENSION 5/8” DA BOLT

BOTTOM TETHER SPAN WIRE WOOD POLE CONNECTION

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION SHEET
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_305_C

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SI6305C.dgn  Rev. 04/08/19 PLAN DATE 40f5




NOT TO SCALE

X

\QQQQQQQ}DP’\

[

EXTENDER OPTION 87, 117, 19", 24", & 72"
(CUT TO LENGTH)

NOTES

BREAKAWAY LINK AND TURNBUCKLE ARE REQUIRED AT BOTH ENDS OF ALL BOTTOM

TETHER SPANS, [F BREAKAWAY LINK BEGINS TO YIELD DURING INSTALLATION.

[T SHALL BE REMOVED AND REPLACED. THE WIRE TENSION SHALL BE ADJUSTED TO

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

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

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

BREAKAWAY LINK SHALL YIELD AT 3325 LBS OF TENSION.

TETHER WIRE SHALL BE 7-STRAND ASTM A475 HS 1/4 INCH. ON ALL
SPANS, INSTALL TETHER HORIZONTALLY. MAINTAIN CLEARANCE OF 17" OVER
ROADWAY.

GROUNDING WIRE ANCHOR HEIGHT TO THE SPAN WIRE IS ADJUSTED IN THE FIELD BEFORE
BREAKAWAY LINK IS INSTALLED. GROUNDING WIRE LENGTH SHALL BE ADJUSTED SO

THAT THE MINIMUM VERTICAL CLEARANCE OF THE SAGGING TETHER WIRE ABOVE

THE PAVEMENT WITHOUT THE BREAKAWAY LINK INSTALLED 1S AT LEAST 14.

GROUNDING WIRE SHALL CONTAIN ENOUGH SLACK FOR HEAD TO SWAY I[N HIGH WINDS.

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

TRAFFIC SIGNAL HOUSING REINFORCEMENT PLATES ARE REQUIRED WHEN TETHERING.

A. TOP TETHERING REQUIRES REINFORCEMENT PLATES AT THE TOP OF THE
POLYCARBONATE HOUSING. (2 PLATES TOTAL)

B. BOTTOM TETHERING REQUIRES REINFORCEMENT PLATES AT THE TOP AND BOTTOM
OF POLYCARBONATE HOUSING. (4 PLATES TOTAL)

C. BOTTOM TETHERING 5-SECTION HEADS REQUIRES REINFORCEMENT PLATES ON THE
TOP AND BOTTOM OF THE POLYCARBONATE HOUSING (8 TOTAL) AND AN ALUMINUM
TRI-STUD UPPER ARM ASSEMBLY IN PLACE OF THE BOTTOM BRACKET.

D. IF POLYCARBONATE HOUSING CONNECTS TO AN ALUMINUM CASE SIGN. REINFORCEMENT
PLATES MUST BE USED AT THE CONNECTION.

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_305_C

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SI6305C.dgn  Rev. 04/08/19 PLAN DATE
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E

SPAN WIRE

| )

ATTACH TETHER ASSEMBLY
SO THAT TETHER SPAN WIRE

\TETHER SPAN WIRE

™ WOOD POLE
ANCHOR GUY

17'-0" MIN.

RUNS STRAIGHT ACROSS.

000
000
Q0O

0000

ALL VEHICLE SIGNALS AND
SIGNS HUNG ON A SPAN
SHALL BE TETHERED. SPAN
POLE CONTACT HEIGHTS
NEED NOT BE AT THE

SAME ELEVATION.

WWW

ROADWAY

TOP TETHER

@ DETAIL -

SPAN WIRE

SPAN WIRE CLAMP

1% GALV STEEL PIPE

BREAKAWAY
TETHER ASSEMBLY,
SEE DETAIL "3"

WNWINIW .0-2

LOCK NUT
ALUM SERRATED RING

N

[~—STEEL LOCK NUT WITH
DOUBLE SET SCREWS

TETHER SPAN WIRE
WITH ARMOR ROD

#10 S.S. SCREW 5 PLACES
WASHER-/

N—COTTER KEY

@ DETAIL - SPAN WIRE INSTALLATION

ALUM OUTSIDE REINFORCING PLATE
ALUM INSIDE REINFORCING PLATE

U-BOLT, S.S.
5/16"-18 x 3%"

x 2%e"

UNIVERSAL STABILIZER
BAR ALUMINUM 5"x1.5"
FOR 5/16" U-BOLT (2)

@ 0.38 THRU
3 PLACES

WASHER FLAT
5/16" x 3/4" O.D.
TYPE 304 S.S. (2)

NUT NYLON LOCK
5/16"-18 TYPE 304
TETHER SPAN S$.S8.(2)
WIRE WITH

ARMOR ROD

DETAIL - BREAKAWAY TETHER ASSEMBLY FOR
@ TOP OF SIGNAL HEAD

Qe
APPROVED BY: «

DIRECTOR, BUREAU OF FIELD SERVICES

APPROVED BY: DEPARTMENT DIRECTOR

DIRECTOR, BUREAU OF DEVELOPMENT

Michigan Department of Transportation

BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
SPAN WIRE TOP TETHER DETAILS

(SPECIAL DETAIL)
FHWA APPROVAL

07/27/23
PLAN DATE

SHEET
10F5

SIG-305-D




SPAN WIRE CLAMP

SPAN WIRE

1%" GALV STEEL PIPE——

#6 COPPER MIN GROUNDING WIRE
FROM OVERHEAD WEATHERHEAD

PREFORMED DEAD END BAIL

SPLIT BOLT

SPLIT BOLT

REFER TO BREAKAWAY
TETHER ASSEMBLY, SEE

DETAIL "2" & DETAIL "3" INSTALL THE TETHER
WIRE WITH 500 TO

@ 750 LBS TENSION

POLE BAND CLAMP
SEE DETAIL "A"
ON SIG-010-A

L <

4

SPAN WIRE CLAMP

SPAN WIRE

#6 COPPER MIN TO G

1%" GALV STEEL PIPE——*

—

PREFORMED DEAD END BAIL

IN WOOD OR PLASTIC MOULDING

PREFORMED DEAD END BAIL

SPLIT BOLT

ROUNDING ROD

SPLIT BOLT

REFER TO BREAKAWAY /@g

TETHER ASSEMBLY, SEE
DETAIL "2" & DETAIL "3"

@ INSTALL THE TETH

WIRE WITH 500 TO
750 LBS TENSION

ER

EYEBOLT

5/8" @ BOLT

SEE DETAIL "E" [

ON SIG-010-A

O TOP TETHER SPAN WIRE STEEL POLE CONNECTION

]

5

Q TOP TETHER SPAN WIRE WOOD POLE CONNECTION

@

Michigan Department of Transportation

STANDARD PLAN FOR

TOP TETHER CONNECTION DETAILS

DEPARTMENT DIRECTOR

(SPECIAL DETAIL)

07/27/23

BRADLEY C. WIEFERICH, PE

FHWA APPROVAL

PLAN DATE

SIG-305-D

SHEET
20F5

SECT




SPAN WIRE

\TETHER SPAN WIRE

\
N_ woop PoLE
ANCHOR GUY

AN

17'-0" MIN
19'-0" MAX

ROADWAY

ATTACH TETHER ASSEMBLY
SO THAT TETHER SPAN WIRE
RUNS STRAIGHT ACROSS.

ALL VEHICLE SIGNALS AND
SIGNS HUNG ON A SPAN
SHALL BE TETHERED. SPAN
POLE CONTACT HEIGHTS
NEED NOT BE AT THE

SAME ELEVATION.

BOTTOM TETHER INSTALLATION

O,

N
WASHER FENDER
5/16" x 1%" O.D. HARDWARE KIT, TRI-STUD,
S.S. UNIVERSAL STABILIZER BAR, / 5/16"-18 S.S. WASHER
NUT NYLON LOCK 5/16"-18 ALUMINUM 5"x1%" FOR 5/16", & HARDWARE
TYPE 304 S.S. BOLT (2)
BOLT, HEX HEAD TAP,
5/16"-18 x 1%", S.S.
TETHER SPAN WIRE

WITH ARMOR ROD

HANGER BODY,
TRI-STUD, 5/16"-18
NC, ALUMINUM

7

O DETAIL - TETHER ASSEMBLY TRI-STUD BREAKAWAY

3 0.16" TYP 6" TAKEUP MIN )

LOCK/JAM NUT ‘ 12

\ -

) B iR (
I /.|
COTTER KEY J - j*
. BREAKAWAY TURNBUCKLE COTTER KEY
538 LINK

DETAIL - BREAKAWAY TETHER ASSEMBLY
O FOR BOTTOM OF SIGNAL HEAD

@ DETAIL - TURNBUCKLE
8

STANDARD PLAN FOR

T SPAN WIRE BOTTOM TETHER DETAILS

Michigan Department of Transportation

07/27/23
PLAN DATE

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

SHEET
30F5

(SPECIAL DETAIL)
FHWA APPROVAL

SIG-305-D




#6 COPPER MIN GROUNDING WIRE
FROM OVERHEAD WEATHERHEAD

SPAN WIRE CLAMP

SPLIT BOLT

1%" GALV STEEL PIPE

PREFORMED DEAD END BAIL

PLIT BOLT
S 0] LE

®
0
-
j”

g
REFER TO BREAKAWAY
TETHER ASSEMBLY, SEE THIMBLE
DETAIL "7"
BREAKWAY LINK, EYEBOLT
SEE DETAIL "8"
INSTALL THE TETHER
WIRE WITH 500 TO POLE BAND CLAMP L <
750 LBS TENSION SEE DETAIL "D"

ON SIG-010-A

@ BOTTOM TETHER SPAN WIRE STEEL POLE CONNECTION

SPAN WIRE CLAMP PREFORMED DEAD END BAIL

SPLIT BOLT
SPAN WIRE

#6 COPPER MIN GROUNDING WIRE
FROM OVERHEAD WEATHERHEAD

1%" GALV STEEL PIPE

PREFORMED DEAD END BAIL

TURNBUCKLE

|
|
|
4
i
|
|
|
L

O O O
REFER TO BREAKAWAY THIMBLE
TETHER ASSEMBLY, SEE BREAKWAY LINK
DETAIL"7" :
SEE DETAIL "8" EYEBOLT >

INSTALL THE TETHER .

WIRE WITH 500 TO 5/8" DIABOLT -

750 LBS TENSION SEE DETAIL"E

ON SIG-010-A
@ BOTTOM TETHER SPAN WIRE WOOD POLE CONNECTION
< STANDARD PLAN FOR

BOTTOM TETHER CONNECTION DETAILS

Michigan Department of Transportation

DEPARTMENT DIRECTOR (SPECIAL DETAIL) 07/27/23 SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE SIG-305-D 40F5

SECT




@QQGQQQ?)?)

~

EXTENDER OPTION 8", 11", 19",
24" & 72 (CUT TO LENGTH)

12

NOTES:

1.

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

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

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

GROUNDING WIRE ANCHOR HEIGHT TO THE SPAN WIRE IS ADJUSTED IN THE
FIELD BEFORE BREAKAWAY LINK IS INSTALLED. GROUNDING WIRE

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

TRAFFIC SIGNAL HOUSING REINFORCEMENT PLATES ARE REQUIRED WHEN

TETHERING.

A. TOP TETHERING REQUIRES REINFORCEMENT PLATES AT THE TOP OF THE
POLYCARBONATE HOUSING. (2 PLATES TOTAL)

B. BOTTOM TETHERING REQUIRES REINFORCEMENT PLATES AT THE TOP AND
BOTTOM OF POLYCARBONATE HOUSING. (4 PLATES TOTAL)

C. BOTTOM TETHERING 5-SECTION HEADS REQUIRES REINFORCEMENT PLATES
ON THE TOP AND BOTTOM OF THE POLYCARBONATE HOUSING
(12 TOTAL) AND AN ALUMINUM TRI-STUD UPPER ARM ASSEMBLY IN PLACE OF
THE BOTTOM BRACKET.

D. IF POLYCARBONATE HOUSING CONNECTS TO AN ALUMINUM CASE SIGN,
REINFORCEMENT PLATES MUST BE USED AT THE CONNECTION.

OF SIGN

SPAN CABLE CLAMPS

OVAL EYE BOLT

T 0
6" (TYP)
2" X 2" X 3/8"
STEEL OR
ALUMINUM
ANGLES
o n o
~—BOTTOM PLATE
DETAIL - OVERHEAD LANE
13 ASSIGNMENT SIGN CONNECTION
NOTES:

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

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

5/8" THREADED ROD

@

Michigan Department of Transportation

STANDARD PLAN FOR
EXTENDER OPTION AND OVERHEAD LANE
ASSIGNMENT SIGN CONNECTION DETAILS

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

(SPECIAL DETAIL) 07/27/23
SIG-305-D

FHWA APPROVAL PLAN DATE

SHEET
50F5




NOT TO SCALE

200’

NOTE:

Where field conditions require deviation
from these standards. Engineer will

P furnish specific directional setting

for signals at time of installation.

200’

g
W

o n
Vi

Faces to be directed fo infersect g point on
the cenferline of the street they control
200 ft. from the sfop bar.

Faces to be directed parallel to fthe centferline
of fthe street they control

Faces used as starting signals with near side
signals to be directed to infersect a point
on fhe opposite stop bar approximately 4 fT.
from the curb.

Faces used as pedesfrian signals fo be
directed along crosswalks.

DIAGONAL SPAN WIRE STANDARD FOR DIRECTIGONAL

SETTINGS OF TRAFFIC STGNALS

File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIG310A. dgn Rev. 02/16/17

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

DRAWN BY: DJF

CHECKED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

ENGTREER oF oeL T ALIGNMENT OF TRAFFIC

SIGNAL HEADS (DIAGONAL )

ENGINEER OF DEVELOPMENT

(SPECTIAL DETAIL) _ _ SHEET
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Use short entrance fifting
with close nipple.

1 1/2" blank aluminum inser+

—

12"x21"

in backside of hub

///ﬂ?CD

Instal |l weatherproof gasket
under plate

case sign

1-Way, 3-section., 12" T.S.

5

" " . — ]
127277 case sign O
[
Yoke with 6" nipple, muf,44«//”’////:::::::447 —
1-Way, 3-section 12" 7.5, ———>
L— I ————
|+
24"%x30" case sign with —_— 14
aluminum blank & fwo N ] = I
L 1/2 " hubs 20"

1 1/2" close mipp\e—gz///////;7

PREFERRED METHOD 2-WAY T.S./CASE SIGN COMBINATIGON BELOW HUB

Use short entrance fitting
with close nipple.

12"x27" case sign

1 1/2" blank aluminum insert
in backside of hub

I,/ Stainless Steel Set

/12”X27// case sign

3" min clearance

Messenger span

<;\\\\\\\\\\\\‘\\~4716” min. x1 1/2” pipe

Screw with cup point
Instal | weatherproof gasket

silicone seal signal head
I/ Stainless Steel Set

under plate
Yoke with 6" nipple, nut, 44///”’/////,,ﬂ~1~
outside spider, top & boftom.

1-Way, 3-section 12" T.S.———

Screw with cup point

<——— 1-Way. 3-section, 12" T.S.

——— N E—
" " . . ,//’l'_9
24"x30" case sign with — ] o
aluminum blank & two — = ]
1 1/2 " nubs F - 1

(ALTERNATE) 2-WAY T.S./CASE

1 1/2" close mipp\e44’/’//////////////>

20"

SIGN COMBINATION ABGVE HUB

Entrance fiftting

Balance adjuster
(if needed) \\\\\\\\\\\\\\\\\\i
W';;\\:::::::::::::::;%m

‘_
1 1/2" close nipple———— ¥

2-Way, 12" span
T.S. top bracket

24"x30" case sign with aluminum —————
blank & two 1 1/2 " hubs

1 1/2" pipe nipple
(length as needed)

2-Way, 12" span wire
T.S. pipe bottom bracket

12"x27" case sign

P
37 min clearance
Messenger span

16" min x1

\

1/2" pipe

I/ Stainless Steel Set
Screw with cup point

< 1-Way, 3-section, 12" T.S.

1-WAY T.S./CASE SIGN COMBINATION ABOVE HUB

NOT TO SCALE

|FHe:

RefDoc/TR/Signals/Web/Sp Det/Fin/S1G311A. dan Rev. 02/16/17

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

ENGINEER OF DELIVERY

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

BRACKETING FOR SIGNAL
HEAD/CASE SIGN COMBINATIONS

ENGINEER OF DEVELOPMENT

DRAWN BY: DJF (SPECIAL DETAIL)

CHECKED BY: FHWA APPROVAL DATE

SHEET
1 of5

SIG-311-A

PLAN DATE




Balance adjuster
(if needed)

2-Way. 12" span w¥reAA-‘__‘__“Rh“h‘%}‘
T.S. top bracket

1 1/2" pipe (length as needed)

24"x30" case sign with
aluminum blank & fwo
1 1/2 " hubs

1 1/2" pipe nipple
(length as needed)

2-Way, 12" span wire
T.S. pipe boftom bracket

é}////////////,/~4—Emfrqmce fitting

12"x27" case sign

Signal Joiner

< 1-Way, 3-section, 12" T.S.

1-WAY T.S./CASE SIGN COMBINATION BELOW HUB

Balance adjuster
(if needed) \\\\\\\\\\\\\\\\\\\\<§
Entrance fiftting ?
I 16" min. x 1 1/2" pipe
.
L

2-Way. 12" span
T.S. top bracket

1-Way, 3-section. 12" T.S. ———— >

(aluminum) See *Aluminum Head Notes* [

12"x27" case sign

-
37 min clearance
Messenger span

— ls/" Steel Set Screw
with cup point
N

<=— 1-Way,s non-aluminum,
3-section, 12" T.S.

L— —
2-Way, 12" span wire T.S. AgggggggigfiiT::::::i:T

pipe boftom bracket

1-WAY C(ALUMINUM)

&

1-WAY T.S./CASE SIGN COMBINATION ABOVE HUB

Balance adjuster
(1 needed)

2-Way, 12" span wire
T.S. top bracket

1 1/2" pipe (length as needed)

1-Way, 3-sections 12" T.S.—=
Caluminum)
(%) See Aluminum Head Notfes

2-Way, 12" span wire
T.S. pipe boftom bracket

—ol

(k) Aluminum Head Notes:

6) Traffic signals must conform
fo the requirements of fthe current
[TE publication "Vehicle Traffic
Control Signal Heads.”

() Provide cast alum. alloy
housings with a 2" diam. hole top
& botfom to receive 1 1/2"
supporting pipe.

8) Provide a defachable, sheet
alum. visor (min. 0.057" thick),
Tor each signal indication.

9) Provide fwist on slotfs for
visor mounting that are eifher in
the visor or on the tabs
formed on the visor.

1-Way, non-aluminum,

3-section, 12" T.S.

Entrance fitting

12"x27" case sign

Signal Joiner

L

1-WAY CALUMINUM) & 1-WAY T.S./CASE SIGN COMBINATION BELOW HUB

NOT TO SCALE

(SPECIAL DETAIL)

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE
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Plastic bushing fo be
securely installed.

Enfrance head signal nut with recess down.
W\N 1/4" stainless steel set

screw with cup point

1 1/27 rigid metal nipple Lock Nut

1/4" set screw (fypical)
(see note #4)

T
4= Way, 12"x27"
case sign (use blank
out face when required)
|

\
\
‘ | _—— 1 1/2" chase nipple
\

T = |

=T 1 1/2" nipple (metal)
See signal | 1 1/2" locknut
attachment detail below

=

Aluminum cap (typ)

\\\\\\\4// Iron cross

1-Way, 3-section 12" T.S. 1-Way, 3-section, 12" T.S

112"

locknut NOTE:
//////ki Aﬁ\\\\\\ 2-Way T.S. shown

=1 3-Way T.S.. and 4-Way T.S.

4:%:5
x\\\\gi 44///% similar
botfom pinnacle \\\\\\\\g,

2-Way flat sfrap

SPAN WIRE MOUNTED T.S. BRACKET ASSEMBLY
WITH 4-WAY CASE SIGN COMBINATION BELOW HUB

.1 1/2" abrassive bushing
Case Sign
bottom ’ \\\\\& I 1 1/2" nipple (metal)

LILT T[T 1 1/2" lock nuts

L per detatl NOTES for al| details:
= 1) Al'l pipe sizes include thread.
L 12" niool 44//////*7 = Iron cross
(meTO‘J“DD ¢ 2) Install pinnacles in all unused
openings in hubs, crosses &
Bracket fees.
3) 4-Way case sign legend fo be
as shown on plans.
4) Denotes 1/4” stainless
AUminum ca steel set screw (typical)
(+yp) g 5) Apply silicon sealant fo the
Tittings on fthe fop of case
SIGNAL ATTACHMENT DETAIL signs, and the top and botfom
NOT TO SCALE connections of signal heads
MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I 6_3 1 l_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/S16311A.dgn  Rev. 02/16/17 PLAN DATE 3 of5




Bottom of Case Sign Top of Case Sign

Hole Openings for Hole Opening for
Signal Joiner Chase Nipple

o a QN Q

Holes for connection

fo fop of T.S. Holes for connection
(4 required) to hub plate
Stainless sfeel hex (4 required)

bolt 10-32 with flat
washer & hex head nut

(4 required) Z{////~4—Em+rcmoe head

Chase nipple Plastic bushing fo be
2////r7 é///////ﬁsecurey instal led.

— /Lock nut /
| |

ALTERNATE STGNAL JOINER DETAIL S——Lock Nut

"

I (min.) stainless steel set screw with cup point

Lock Nut

ég////,,//fA*l 1/2" rigid metal nipple (length as needed)

1 1/2" Threaded Metal Hub Plate

FJ}*Lﬁﬁg////////w“fh Set Screw

Stainless steel hex
bolt 10-32 with flat
washer & hex head nut
(4 required)

- Signal Joiner

S*\\\\\\\\Aii Ways 12”x27"

Case Sign

\\\\\¥—A\umimum 0.S. Reinforcing Plate

_——1-Way, 3 section 12" T.S. Shown

e
®
®

T.S. MOUNTED BELOW CASE SIGN
NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I 6_3 1 l_A SHEET
Filet RefDoc/TR/Signals/Web/Sp Det/Fin/SI1G311A.dgn  Rev. 02/16/17 PLAN DATE 4 of5




1/8" Thick Stainless
Steel Plates

1/8" Thick Steel Plate

NOT TO SCALE

SIGNAL JOINER

0

1/4-20 x 2" Stainless Steel
Carriage Bolt with nut and
serated washer (3 required)

0.234" (7/30") square holes
fypical (3 required)

.234" (7/30") radius lobes
Typical

1.8756" (1 7/8") diameter Plate

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL)

FHWA APPROVAL DATE

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIG311A.dgn

Rev. 02/16/17

PLAN DATE

SIG=311-A

SHEET
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Z////*”Top of Case Sign

\ Hole Opening for Chase Nipple

Holes for connection fo boftom

Chase nipple
2////r7 of T.S. (4 required)

EEEEEE Z//rfLocK nut
|

I
ALTERNATE SIGNAL JOINER DETATL

Entrance head

Plastic bushing to be
securely installed.

1/4" steel set screw with cup point

w\\\\\\\\~—1 1/2" Heavy Duty lock nut
1 1/2" rigid metal nipple (length as meeded]‘4~\\\\\\\S

Heavy Dufy lock nut
Lock Nut

é////////// Alum Serrated Washer
=

ck Nut

SS Washer —— =22 |55 Cotter Pin

S~ 1-Way, 1 section 12" T.S. (Alum.)

1 Way. 12"x27"
é{,//’////gicase Sign

T
Stainless steel hex i? iﬁ ﬁ?
bolt 10-32 with flat
washer & hex head nut . .
- Signal Joiner

(field drilled 4 required)

T.5. MOUNTED GON CASE SIGN

NOT TO SCALE |FW‘e:RefDoo/TR/s\'gnms/Web/SD Det/Fin/SI1G312A. dgn Rev. 02/16/17

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

MT@WQI ENGINEER OF DELIVERY BRACKETING FDR FLASHING
TRAFFIC AND SAFETY BEACON/CASE SIGN COMBINATIONS

ENGINEER OF DEVELOPMENT

DRAWN BY: DJF (SPECIAL DETAIL ) SI1G=312-A SHEET

CHECKED BY: FHWA APPROVAL DATE PLAN DATE 1 of2




%

Aluminum caps (fyp)

Serrated Washer

ntrance head

Lock Nut

A/////*iE
1/4" stainless steel Plastic bushing fo be
set screw with cup point @ securely instolled.
signal nut with recess down.

1 1/2" rigid metal nipple (length as needed)

Iron cross

Serrated Washer-
(Alum.)

Aluminum caps (fyp)

(A Tum.
"
1-Way, 1-section 12" T.S. Lock Nut
(Alum.) Aﬁ\\\\&
T |

1'_
[ron cross _ <T\\\‘\\\“\\\\\~\\\\\‘\\\\¥4

Serrated Washer

CATum. )

R(1—w@y, 1-Section 12" T.S.

Alum.

Aluminum caps (fyp)

Serrated Washer

Alum. )

Aluminum caps (Typ)

Yoke with 6" nipple.
nut outside spider,

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

PLAN DATE

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIG312A.dgn Rev. 02/16/17

Lock Nuf
Top & bottom
1 1/2" Threaded Metal —
Hub Plate with
Set Screw
Case Sign
/(36%6” or 24”x30")
(use blank out face when required)
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL) SHEET
FHWA APPROVAL DATE — —
S16-312-A e




SIDE VIEW BACK VIEW
See Sign Optical detail
- 2< "a2" on sheel 6 of 9 ey
---"1 E\ : | [
| ~ | |
} I } ~L I : : I
‘ b : | Lo |
| | | _ | | | |
I by -7 : I [ I
| J - | o |
B i I L4 __1
e =
= A =T
WT =1 =
3 " W~ 3 " L~
SS Washer AggfggggjL
(Max. 3/4" _ 1 1/2" x 60" Galvanized ™
Min. 1/2") B Rigid Conduit
4J//27‘ th ® (thread both ends)
Top Bolt L S\\\¥7
drilled for See Detail "A-1" o : :
Mounting Sign T A n Warning Sign
and Slotted M
Channel !
1 1/2" Galvanized
Parallel Conduit Clamp
qum\mg (3 places at 12" min. spacing)
Sign 2 i [©
©
O
& [T i
55 Washer - | T (1) 3/8"x 7" min. (4"x 6”1 or
(Max. 3/4" © (1) 3/8" x 9" min.(6"x 8")
Min., 1/2") ® (sized fo Tit wood post)
I=) stainless sfeel hex. head
5% bolfts with flaft washers
g ® and square nuts
N
S \ 1
- 15/8" x 1 5/8" T
o5 Masher Galvanized Slotted
(Max. 3/4 Channel (12 ga)
Min. 1/2" variable length
Boftom Bolt
drilled for 5 1 1/2" female PVC
Mounting Sign adapter or 1 1/2"
Onty Galvanized Steel Pipe Warning Sign
ood Poct Plug (weap hole drilled) ™ ~
ood Post —— | %AAf
= ] _ Wood Post
6”4?2? o <?;’ \ 1 1/2" schedule 80 PVC (ot
. , X0 POS < or rigid metal conduif ore:
87 (67x 8 post) | (%) see note || For projects maintained by
NN U6, conduit/cable to : the Wayne Co. Department of
Flasher Controller Public Services (WCDPS),
— TV// use rigid metal for conduit(s)

DETAIL "A-1"

NOT TO SCALE

Parallel Conduit Clamp

from grade level to 10’
above grade or as directed
by the Engineer.

SINGLE SIGN MOUNTED FLASHING BEACON

Rigid Conduit

INSTALLED ON ONE WOOD POST

Slotted Channel

(min.

)

|FW‘efRefDoo/TR/Sigmc\s/Web/Sp Det/Fin/SIG320A.dgn

Rev. 02/16/17

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

ENGINEER OF DELIVERY

DRAWN BY:DJF

CHECKED BY:

ENGINEER OF DEVELOPMENT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

SIGN MOUNTED
BEACON

(SPECIAL DETAIL )
FHWA APPROVAL DATE

PLAN DATE

SIG-320-A

SHEET
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=T

See Sign Optical detai
"A=2" on sheet 6 of 9

Warning Sign

SIDE VIEW BACK VIEW
T IR
! P! ~L | Lo |
[ P! ! oot !
A AR
N . Lk

-
37 =
[
~,

] /1 1/2" Galvanized

Stainless hex. head bolts
with lock washers &
spring nuts (See Detail "A")
15/8" x 3 3/4" x 3 15/16"
Four hole galvanized corner
angle with hex. head bolts,
washers & nuts

P Rigid Conduit
oo sorar o | 1= ¢ (See detail "B")
ee detai Lo
o . .
| 13/167 x 1 5/8 L
ﬁ\\\\\\\L galvanized steel ///
- solid strut channel == 1 1/2" Female
| (12 ga.) variable length | | \\\) PVC Adapter
[ , o, o | —11/2" Female
1 1 /1-1/2 Galv Rigid "Tee —— 1 -t | PVC Adapter
| with back plate [ ==
1 1/2” Galvanized—{_ Lé/l 1/2" Schedule
[ ; ] 80 PVC or rigid
Rigid Conduit 4?\\\L Four hole galvanized corner - metal Comdu%g‘
|| angle with hex. head bolts, : (%) see note
| (See detoil "5") | sheet Lo
I I |
| 1 |
|| = | 1 1/2" Zinc plated
Wood Posts Lo steel 2 hole
Aﬁ\\\\L\\L Stainless Steel hex. head l Jﬁ y Rigid Pipe Clamp
i I bolts with lock washers = Wfﬁ with (2) 3/8"
Lo & spring Quf% . 44/////////// ///////7 | galvanized lag
‘ ‘ (see Detail "A") | sSCrews
— / ‘ (3'-0" Spacing)
//‘ /} " 1 1/2” Galvanized
|
8" (e §» boet) Steel Pipe Plug ‘
| (weap hole drilled) Aiéigjijiif;”/ it
| Wood Posts ]
4,////#7 !
Warning Sign V\J ‘
. . U.G. Conduit/Cable fo
Warning Sign Flasher Controller (%)
1 1/2" Zinc Plated steel see note on sheet
2 hole rigid pipe clamp 15/8" x 33/4" x 3 15/16" 1 of 9
(2) 3/8" x 1" Four Hole galvanized
Stainless steel corner angle Wood Pos+t
hex. head bolt, (2) ook nut
with lock washer, & ock nuts
;& 3/8" spring nut
& To1— (500 series)
o &7 = (2) 5/16"x 4 1/2" mi (4"x 6")
I " 1 5/8" 7z — X min. X or
1o/s égfigmiéeé gﬁie‘ (2) 5/16" x 6 1/2" min.(6"x 8")
< Solid Strut I3 (sized to fit wood post)
¢ Toi~] stainless steel hex. head
‘N N channel (12 ga.) bol s -
::é%,/~1 1/2 Ga\vgm(zed (4) flat washers >~ 3 15/16
‘i\g Steel Coupling o i, ;//
YL 1 1/2" Galvanized DETAIL "B~ 1| 58" ‘

: Steel pipe plug , , Y7 = 13/16" x
galvanized (2) 3/8" x 1 1/2 / 1578
V‘Q‘d_ Weep hole (drilled) stainless steel Four hole 13/16" Galvanized
conduit 13/16" x 1 5/8" hex. head bolfs galvanized steel

Lo o) x g ree with lock washers corner angle strut
DETAIL "A Sg‘ngéiﬁu* ee and hex. head nuts Jp—
- |
Channel (12 ga.) 11/2" Zinc Plated+—— || | (12 99)
Steel 2 hole =
Rigid Pipe Clamp k—~_ J 11/2"
(3"-0" Spacing) NA, conduit
Wood Post
SINGLE SIGN MOUNTED FLASHING BEACON
" "
NOT TO SCALE INSTALLED ON TWO WOOD POSTS DETAIL €
MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I 6_3 2 O_A SHEET
File: RefDoc/TR/S gnals/Web/Sp Det/Fin/SIG320A.dgn  Rev. 02/16/17 PLAN DATE 20f9




2 1/2" perforated
steel square tube (10 ga.)
13/16" 1 5/8" qgalvanized steel
solid sfrut channel (12 ga.)
¢ 3 3/4"

- B
15/8" ' 90 Shs—(2) lock washers
47[ 7 §§\\\\¥47[2) square nuts
15/8" x33/4" x 3 15/16" o (2) 5/16" x 3" min.
Four hole galvanized o stainless steel hex.
corner angle o head bolts
(2) 3/8” x 1 1/2” stainless () Flat woshers
steel hex. head bolts
with lock washers and
hex. head nuts
" "
DETATL D
FRONT VIEW See Sign Optical detail BACK VIEW

"A-2" on sheet 6 of 9

1 1/2" galvanized

Stainless steel rigid conduit

hex. head bolts

= with lock washers

3" g & spring nuts
(See detail "A")
sheet 2 of 9 (

Typ)

)l
_

N
(
L ~=

Stainless steel hex. head
boltfs. washers and

square nuts (see detail “D")
(typ)

N é///~7WGrmimg Siagn

Four hole galvanized
corner angle with hex.

head bolts, )
flat washers and e
nuts (see detail "D") ‘
(typ) ‘ = f§;7\\‘\\»471” stainless steel banding
W i i By B
arning Sign 7 ;i\ )
° ° NN 1 1/2" galvanized
Perforated steel o] o ° - T% rigid conduit
square tube 44§§?§:; . 15/8” x 3 3/4"x 3 15/16" . o ,
breakway system . Four hole galvanized | 1'1{2 schedule SQ PVC or
N corner angle ° N rigid metal conduit
" 7 ° EEOK ° e (*%) see note sheet 1 of 9
1 1/2" schedule 80 PVC (see Detail D7) (typ) b
Ll

or rigid metal conduit ° ° lo| Perforafed steel
(%) see note 2 1/2" perforated o g square tube
steel square 19 B breakway system

sheet 1 of 9 o

]

/ izf?cé%g ?gﬁéfh o////27 %2 ] Grade Level
1 *O.@rﬂde ° 7"\ /Ja' e 1" to grade /
max imum Expansion joint | $ max i mum

é%/////fAAAAAfU.G. conduit/cable *OAA*““““\-5>
flasher controller.

SINGLE SIGN MOUNTED FLASHING BEACON
INSTALLED ON TWO STEEL POSTS
(PERFORATED STEEL SQUARE TUBE BREAKAWAY SYSTEM)

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I 6_3 2 O_A SHEET
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BACK VIEW
See Sign Optical detail

NOT TO SCALE

— - H
U.G. conduit/cable from —m8 ————

flasher controller.

/”H” on sheet 6 of 9 N
L\, L\,
T T SR R
\ P ! | b | | b
\ P ! | b | | b
! PP N L
iy B Lo Lot
=) i L
3” ;:71\ \7: 3” [
~) N nJ
/////////f7WGrmImg Siagn
_— —1 1/2” Galvanized
rigid conduit.
SS " " o
flosner L 1/2" x 60” Galvanized §
(Max. 374 | L <—Rigid Conduit =~
Min. 1/27) ‘ L . (thread both ends) == ==
Top Bolf 1 S‘\\\¥—See Detail "a-1" ong—///////;7
drilled for
Mounting Sign sheet 1 of 9 127 :ID[::::::::::jII:s;\E
and Slotted
Channel S\\\11 1/2" Galvanized Rigid 4/////;I];f EI:Q
B "Tee" with back plate _— —
1 1/2" Galv Rigid
' ///% 1 1/2" Galvanized Tei with back
Warning 2 - Parallel Conduit Clamp prate
Sign _g k\\x (3 places at 12" min. spacing)
o
a " " ° " "
S Washer | |8 # (1) 3/8"x 7" min. (4"x 6") or | | | ||
Mox. 374" | = [ (1) 3/8"x 9" min. (6"x 8") e o
~GX' M S (sized fo fit wood post)
Min. 17270 ™ stainless steel hex. head
= N bolts with flat washers
g and square nuts
= &
- 15/8" x 1 5/8" o i,
— Galvanized Slotfed
SS Washer Channe!l (12 ga)
(Max. 3/4" variable length
Min. 1/2") 1 1/2" female PV%
adapter or 1 1/2
Galvanized Steel Pipe
Bottom Bolt ‘ Plug (weap hole drilled) N ‘
drilled for N g eap ‘ = =
Mounting Sign 17 ]
only [ 1 1/2" schedule 80 PVC
Wood Post L | or rigid metal conduit
Aﬁ\\\\\\\$ D (%) see note on
N . | sheet 1 of 9
6" (4"x 6" post b U.G. Conduit/Cable to — " __
8" (6"x 8" post) ! Flasher Controller ‘
| |
(P [
| Wood posts ] |
| 444444‘<:::::g: = |
=11 S L1
| - ————Expansion jO\ﬂT444\~a““““““““\€> {
Grade Level ! , M )
| 1" fo grade [ 1" fo grade
| max i mum | max i mum
RN NN L&

SIGN MOUNTED DUAL FLASHING BEACONS

INSTALLED ON TWO WQGD POSTS

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL )
FHWA APPROVAL DATE

SIG-320-A

File: RefDoc/TR/Signals/Web/Sp Det/Fin/S16320A.dgn

Rev. 02/16/17 PLAN DATE
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See Sign Optical detagil

o WEW/NMN on sheet 6 of 9 BACK VIEW

’rngF:(égﬂ Tifﬁ?* | \777%\?77\
- | ~ o | Lo | | o |
\ L T [ o [ \ o \
[ - | [ Lo [ [ Lo [
| P o | I | | I |
I [ I [ I I [ I
=== 77 _ 47 _ S g - L
= e ) =
= Warning Sign %T %T
3// ;:*‘ V] 3” “J
K/\l
e
/ —1 1/2" Galvanized
rigid conduif
55 Washer - ] 1 1/2" x 60" Galvanized % 7@
(M. 374 | | =—Rigid Conduit
Min. 1/2") y iy 5 (thread both ends) i i
Top Bolt— N~ _— ] L1
drilled for See Detail
Mounting Sign ° sheet 1 of 9 [
and Slotted °
Channe | i \1 172" Galvanized R\g\d/ n X
. "Tee” with back plate g—F Ega 112" calv Riaid
alv Rigi
° 1 1/2" Galvanized Tef With back
W e Parallel Conduit Clamp plare
Grgmg E (3 places at 12" min. spacing)
1gn 8 .
% —t (1) 3/8" x 3" min.
Al | L
55 Washer” + —® stainless steel hex. head e B—f
(Max. 3/4 Sl e bolts with flat washers
Min. 1/2") e and square nuts
g °
g 15/8" x 1 5/8"
ST Galvanized Slotfted
N U Channel (12 ga) -] g
. — variable length T
SS Washer .
(Max. 3/4" ;
Min. 1/2") 1 1/27 female PVC
adapter or 1 1/2"
Bottom Bolt o ‘ GGWszed Steel Pipe || :
L1 Plug (weap hole drilled) kd -
drilled for i I R e
Mounting Sign LT ° \/ 1]
o Lo 1 1/2" schedule 80 PVC ‘ |
2 1/2" perforated A or rigid metal conduit |
steel square \° | (¥) see nofe sheet 1 of 9
fube (10 ga.)
oo ‘e%gm I U.G. Conduit/Cable to , i
Flasher Controller ‘
‘ 2 1/2" perforated Y ° :
° : : ) i steel square ° |
o Xpansion join tube (10 ga.) o
| . .
° %f variable length ° T/EXDGHS‘OH joint
Grade Level o o breakeaway system o - —
\ ° [ 1" to grade ° ‘ 1" to grade
o | max i mum ° | max i mum

S~ .0. conduit/eable to /

flasher controller.

SIGN MOUNTED DUAL FLASHING BEACONS
INSTALLED ON TWO STEEL POSTS
NOT TO SCALE (PERFORATED STEEL SQUARE TUBE BREAKAWAY SYSTEM

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I 0_3 2 O_A SHEET
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SIDE VIEW

é{/////*fA\um\mum cap (typ) - . =

—
[
i

“L
ST}

HJ

Sign Optical with
12" 1w-1C (LED)
Yellow lens

BACK

VIEW

é{//*fSigm Optical with

12" 1w-1C (LED)
yellow lens

—

7?"

37

Warning Sign

ST———— 1 1/2" Galvanized

Rigid Conduit

SIGN MOUNTED FLASHING BEACON

SIDE VIEW
Solar Engine Assambly
(Orientation Facing South)
Tilt Mount
- Top Plate/Base Bracket

Aluminum cap (typ)

Iron Cross (Typ)

7

37

LW

i

i
—

BACK VIEW

1 1/2" bond bushing
1 1/2" hex nut
Flat washer
Boftom of

Sign Optical
x‘\*Serrcﬁed washer

x\\\jfilmuf w/set screw
11/2" rigid
metal conduit

DETAIL "A-2"

Sign Optical with
12" 1W-1C (LED)
yellow lens

| o
i <1 1/2" Galvanized Rigid Conduit Warning Sign
Warning S‘gng//);;J e J
Note: Use 6" x 8" wood posts(s)
when supporting solar panel(s)
U.G. conduit/cable fo—AAJ//%
dual advance warning
sign optical location
when required.
SIGN MOUNTED
FLASHING BEACON (ONE SOLAR ENGINE ASSEMBLY)
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I 6_3 2 O_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/S16320A.dan  Rev. 02/16/17 PLAN DATE 6of 9




FRONT VIEW

— D

Aluminum

Rigid

Aluminum

s/

"

AN

Plate/Base
Bracket

— 1 1/12" x 18"

\\\\\\\\\\\‘g

Wood Pole

Solar Engine Assembly

(Orientaftion Facing South)

3/8"x 5" hex.
lag screw (2 min)

height

Cap (

Pipe

Cap (Typ)

Offset

1 1/4" Schedule 80 PVC
or Rigid Metal Conduit
(%) see note sheet 1 of

" Extension

Iron Cross
slip fit

" -7
1 1/47 Plug to
close hole

11/2" x 16" Rigid Pipe

Pole foot 1 1/4" hole

9

1/14" Galvanized Steel 2

Hole Rigid Pipe Clamp
(3'-0" Spacing)

U.G. Conduit/Cable fo
Solar Power Beacon
Advance warning sign

ocation

SOLAR ENGINE ASSEMBLY MOUNTED WOGD

head

POLE

NOT TO SCALE

SIDE VIEW

|| 3/8"x 5" hex. head

lag screw (2 min)

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE

File: RefDoc/TR/Signals/Web/Sp Det/Fin/S16320A.dgn

Rev. 02/16/17

PLAN DATE

SHEET
70f 9
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— D

/ Steel/ Concrete Pole \

Solar Engine Assembly
(Orientation Facing South)

12" Extension

SIDE VIEW

Tilt Mount TOP‘
Plate/Base '
Bracket

1 1/4" Plug 10
close hole

1 1/2" x 16" Rigid Pipe

— 1 1/12" x 18"—7
Rigid Pipe

3/4" x 0.30 Min.
Stainless Steel
Band

\
Aluminum Cap (Typ)
Pole Foot 1 1/4" Hole

\\\\\\\\\‘\\\~‘~7 Offset

1 1/4" Schedule 80 PVC
or Rigid Metal Conduit
(%) see nofe sheet 1 of 9

3/4" x 0.30 Min.
Stainless Steel
Band (3" Spacing)

U.G. Conduit/Cable to
Solar Power Beacon

Advance warning sign
location

SOLAR ENGINE ASSEMBLY MOUNTED ON STEEL/CONCRETE POLE

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECTAL DETAIL)

FHWA APPROVAL DATE

File: RefDoc/TR/Signals/Web/Sp Det/Fin/S16320A.dgn

Rev. 02/16/17 PLAN DATE

SHEET
8of9
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Solar Engine Assembly

(Orientation Facing Sou¥g;\\\\\\\§

Sign Optical with
12" 1w-1C (LED)

Yellow lens

* Refer fo Standard Plans

for Miscellaneous Sign
Connection Defails 3"

* Warning S'gm\\\\\\\s

é{//////////~12” Extension Height

é%/////////g, Tilt Mount Top Plate Bracket

]

é/////*owfw
(slip fifter)

Iron Cross (Typ.)

_ 0"

Variable

O
—

////////’/////’/////,,/—/fAA—Band Saddle

| 3/4" x 0.30" Min.

Stainless Steel Band

B
- Band Saddle

(30" or less,
strap af 2 locafions)

Aluminum Pedestal

=
P

Z////**Framgib\e Square
Aluminum Base

SAQUARE ALUMINUM BASE

Note: Use pedestal collar for
pedestal length greafer
than 14°

SOLAR ENGINE MOUNTED ON PEDESTAL

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL)

FHWA APPROVAL DATE

SIG-320-A

File: RefDoc/TR/Signals/Web/Sp Det/Fin/S16320A.dgn

Rev. 02/16/17

PLAN DATE

SHEET
9 of 9




Solar Engine Assembly.
(Orientation Facing Soufh)g\\\x

12" Extension Height
é////////kT'+ Mount Top Plate Bracket
é{///////r"POST top (slip fitter)

c
< (See detail on sheet 4 of 5)

3/4" x 0.30 min. stainless sfeel band

16’

14’

Grade ‘?VG‘N

Band Saddle

9’4"

ég/////**RSCTGﬁgu\Gf Rapid Flashing Beacon LED (RRFB)
Approx. 4"H x 24"W

#W16-7pL (36" x 18" shown)
42//////47 .

- #R10-25 series sign (9" x 12" shown)
:Oj : PUSH /

WARN TG Pushbutton

'

7'-0" min

6063-T6 Alloy, 4" x 0.237" wall schedule
40-3.73 #/F1. spun finish.

Pedestal Collar
Frangible square aluminum base (shown)

Grade level

NOT TO SCALE

é{/////////fAAfPedesTG\ foundation

FRONT VIEW

SOLAR POWER ASSEMBLY (ONE-SIDED RRFB)

, , * Refer to Standard Plans
*W11-2 (367 x 36° shown) for Miscellaneous Sign
é{///r7 Connection Details

4" % Var. aluminum pedestal (pipe threaded on botfom end)

é{///////~47Am+emm0
ontrol Box Enclosure (with radio. baftery and ferminal block)

|FW‘e:RefDoo/TR/Sigmc\s/Web/Sp Det/Fin/SIG321A.dgn Rev

02/16/17

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

DRAWN BY:

CHECKED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

ENGINEER OF DELIVERY RECTANGULAR RAPID

ENGINEER OF DEVELOPMENT

FLASHING BEACON

(SPECIAL DETAIL) SIG_321_A

FHWA APPROVAL DATE PLAN DATE

SHEET
1of 5




Solar Engine Assembly
(Orientation Facing South)

3/4" x 0.30 min. stainless steel DGmd—«<::i

Warning Sign W12 ——— o | & |

il

RRFB (LED) (ome—sxdew\m
E=
-

[N

Warning Sign Wi16-7p Aggggﬁ\\\\\\\\\\;j

[N

R10-25 series sign
*\\\\\\\\€>}

Pedestrian Pushbuf#om4ﬁ‘~\kkkkﬁﬁ>{

SIDE

Post fop (slip fitter)
Antenna

é(/~—Comfro\ Box Enclosure

Band Saddle

NN

3/4" x 0.30 min. stainless steel band

N

Band Saddle
(30" or less, strap at 2 locations)

<—AISI 300 series stainless sfteel U-bolts

/////—Bqnd Saddle

:::::::::>3/4” x 0.30 min. stainless steel band
7qud Saddle

iz:::::::>>3/4” x 0.30 min. stainless steel band

Aluminum pedesta
é/////;;desfa Col lar
%////Framg'be square aluminum base

é{//f“fGere level
ég/////////'AAfPedesfa\ foundation

VIEW

SOLAR POWER ASSEMBLY (ONE-SIDED RRFB )

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIG321A.dgn Rev. 02/16/17

S16-321-A e

PLAN DATE




Solar Engine Assembly
(Orientation Facing South)

3/4" x 0.30 min. stainless steel band 4<ii:i

o
Warning Sign W11724~\\\\\\\\\\\\> =

AN
RRFB (LED) (one-sided =
mounted back to back) 44444\\\\\\\\\\\\\S§
Approx. 4"H x 24"W 444/////‘£££
End mounted LED, facing in the direction S

of pedesfrian travel to provide notice fo the "
pedestrian when RRFB is operating.

Warning Sign W1677p4—‘///////’/////>

Tl

[iN

R10-25 series s‘gnﬁ\\\\\\\ﬁ>t

Pedestrian Pushbuf#om4-“‘ﬁﬁ“€>£

TN

AN
ﬁsg =]

Post top (slip fitter)
Antenna

é{/~—Com+ro\ Box Enclosure

Band Saddle

3/4" x 0.30 min. stainless steel band

>

Warning Sign WL1-2

p

Band Saddle

Warning Sign Wie—7p

3/4" x 0.30 min. sftainless steel band
N

;jii§>80md Saddle

:i:::::::>»73/4” x 0.30 min. stainless steel band

Z//////rAum'num pedestal

Pedestal Col lar
%///ﬁi Frangible square aluminum base

é///*‘fGere level
é?/////////,AAfPedesfa\ foundation

SIDE

VIEW

SOLAR POWER ASSEMBLY (TWO-SIDED RRFB )

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL

)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE

SIG-321-A

File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIG321A.dgn Rev.02/16/17

PLAN DATE

SHEET
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Cap (alum.)
60A. service disconnect
(NEMA 4-X stainless Antennd

teel fused TBOA.)\ T
sree used JL/ Control Box Enclosure
= /
4 —3/4" x 0.30 min. stainless steel band
© Band Saddle
[<b) ©
g o
< o
o — o
2 i 2
- Warning Sign -
s Wil-2 \Hz 3/4" x 0.30 min. stainless steel band ©
S|
= —— Aluminum Pedestal w
— / Handhole
+ ‘ ‘
e s
+— ~ \ 5
c ell "
<15 el \ \\B ends 36 Schedule 80 PVC
Tz \ conduit(s)
[e]
o \\ " Service Cable
o O 1
= e
w
56 SERORES) (RRERE
S8 z;%%g% N@%Use non-sol der
fType connection

Ground wire Gravel
Pedestal Foundation

1247 round) 1 1/2” schedule 80 PVC “-3/4" x 10'-0" copper clad ground rod(s).
conduit 90 degree Ground rod(s) must be installed outside
bend of foundation (minimum of 12" from foundation)

PERMANENT POWER SOURCE (RRFB )

| 10" Approx. |
\

Amemm\ 6" Approx. } Amemmc\

Wireless Radio Communication System

B ] | O
] o)
. H | Terminal D\OCK\Q
5 W\\_099999999
% L = 000000 0 P
< ] Battery D
> — (for solar pmf
- H application only) \H\
= | H =
B E o 0
v H — O

ELQE—MLEW'CONTROL BOX ENCLOSURE DETAILINSIDE VIEW
NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I 6_32 l_A SHEET
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‘ 36" maximum

i :::: ,//%;7 é%//,//*AAAAAAA*BrGCKef

Strap

Aluminum pedestal

(3"H x 7"W min.)

FRONT VIEW

//\¥<:1 ONE-WAY RRFB (4 LED'S )

T0P VIEW

\\//1:7 TOP VIEW
SIDE VIEW

‘ 36" maximum
/—\ki:)é{/////ng\uminum pedestal

— . End-mounted LED to verify
‘ ! ! ! ! system iniftiation for pedestrians
(ﬂ [ Lo
2
LA |
Class 1 amber LED Array

Class 1 Amber LED Array
(3"H x 7"W min.)

(L 1/2" H x 3 172" W min.)
FRONT VIEW

TWO-WAY RRFB (8 LED'S)
TWO ONE WAY MOUNTED BACK TO BACK

Notes: 1) All dimensions are approximate.

4
approx.
o

i B §§ : -
4o ~
qg ,\\ <O+ —
S —
7 |
Class 1 amber LED Array

2) Use manufacturer’s recommended mounting brackets, fittings, and connectors.
NOT TO SCALE 3) Use AIST 300 series stainless steel hardware.
MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I 6_32 l_A SHEET
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(%)

Refer to Nofe 4 on Sheet 2 of 2.

9 o”
(TYPICAL) Y
g-o" (x) 10'-0" (TYPICAL)
(TYPTCAL) (RCOC TYPICAL) (x) 10'-0"
(x) 10'-0" (RCOC TYPICAL)

(RCOC TYPICAL)

DETAIL "A-2"

DETAIL "F-2"

oJ

DETAIL "K-2"

DETAIL "B-2"

DETAIL "G-2"

oJ

DETAIL "L-2"

DETAIL "C-2"

LTGA

DETAIL "M-2"

DETALL "D-2"

oJ

DETAIL "N-2"

DETAIL "E-2"

bJ

DETALL "J-2"

LTGA

DETAIL "0-2"

Left Turn Green Arrow (LTGA)

NOT TO SCALE File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIG330A. dgn Rev. 02/16/17

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

PEDESTAL MOUNTED

ENGINEER OF DELIVERY

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

DRAWN BY:

CHECKED BY:

ENGINEER OF DEVELOPMENT

(SPECIAL DETAIL)

SIGNAL DISPLAYS

FHWA APPROVAL DATE

PLAN DATE

SIG-330-A

SHEET
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LTGA

9"
(TYPICAL)
(x) 10'-0"

(RCOC TYPICAL)

bJ J

DETAIL "P-2" DETAIL "0-2" DETAIL "R-2" DETAIL "S-2" DETAIL "T-2"
(FYA) (FYA)
Left Turn Green Arrow (LTGA) Flashing Yellow Arrow (FYA)

12"%x27"
Case sign

DO

120"
10" -0" 10°-0"
Grade Level
/S
RCOC Mounting Detail (%) see note DETAIL "U-2" DETAIL "v=2" DETAIL "Typical”
NOTE: (FYA) (FYM) WITH CASE SICN
1) Pipe assembly shall be such length and .
height as to accommodate traffic signals Flashing Yellow Arrow (FYA)

and pedestrian signals for proper
maintenance and clear vehicular and
pedestrian viewing.

NOTE:
Walking person and
hand symbol are filled.

2) Pipe assembly shall be of such length and height
as to accommodate an illuminated (12”x27") case
sign for proper maintenance and clear vehicular
viewing.

3) Bracket lengths are 16 inches for LED
pedestrian signals and for LED pedestrian
countdown signals.

4) Tolerance within +/- 74" for bracketing.

(%) For projects maintained by the Road Commission for
Oakland County (RCOC). use the bottom heights and

bracket assemblies as shown for the RCOC mounting detail. LED PED Countdown
(£i1led)  LED PED
NOT TO SCALE (filled symbols)
MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I 6_33 O_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/S16330A.dgn  Rev. 02/16/17 PLAN DATE 2 of 2




NOT TO SCALE

c/C

Distance
TYP. //);

Aluminum cap
(Typ)

Iron cross
(Typ)

Aluminum cap
(Typ)

SIGNAL MOUNTING HARDWARE FOR BACKSIDE BRACKET

Top bracket
assemb |y

Post top

Pedestal

Boftom bracket
assembly

c/C
Distance
TYP.

10 1/2"

SIGNAL MOUNTING HARDWARE — STANDARD BRACKET

Top bracket
assemb |y

Z Bottom bracket

assembly

|FW‘e:RefDoo/TR/Sigmc\s/Web/Sp Det/Fin/SIG331A.dgn Rev

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

ENGINEER OF DELIVERY

DRAWN BY:DSP

CHECKED BY:

ENGINEER OF DEVELOPMENT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

PEDESTAL MOUNTING
FOR SIGNALS

FHWA APPROVAL DATE

02/16/17
PLAN DATE

SHEET
1 of1

SIG-331-A




(%) Refer to Note 5 on Sheef 2 of 2.

=
LTG. STD.. M. A.
OR WOOD POLE

9'-0" TYPICAL

(%) 10'-0" (RCOC TYPICAL)
DETAIL "B-1"

DETAIL "A-1"

DETAIL "F-1" DETAIL "G-1"

STD.
(TYP)

O

9'-0" TYPICAL
(%) 10'-0" (RCOC TYPICAL)

DETAIL "C-1"

DETAIL "H-1" DETAIL "1-1"

DETAIL "D-1"

DETAIL "E-1"

DETAIL "J-1" DETAIL

LTGA

DETAIL "L-1" DETAIL "M-1" DETAIL "N-1"

DETAIL "0-1"

Left Turn Green Arrow (LTGA)

NOT TO SCALE

DETAIL "P-1" DETAIL "0-1"

File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIG340A. dgn Rev. 02/16/17

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

ENGINEER OF DELIVERY

DRAWN BY:

CHECKED BY:

ENGINEER OF DEVELOPMENT

(SPECIAL DETAIL)
FHWA APPROVAL DATE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR
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SIGNAL DISPLAYS

PLAN DATE
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LTGA
e

=

9'-0" TYPICAL o - o
(%) 10'-0" (RCOC TYPICAL)
DETAIL “R-1" [ 7] DETAIL "S-1"  DETAIL "T-1" DETAIL "u-1" DETAIL "v-1"
(FYA) (FYA) (FYA) (FYA)
Flashing Yellow Arrow (FYA)
12"%27"
Case sign

DETAIL "TYPICAL"
WITH CASE SIGN

10" -0" 10'-0"
NOTES:

1) The relative position of 2-Way T.S. & pedestrian
bracket arm signals within the bracket assembly Grade Leve
shal | be reversed (i.e. the signal nearest the %/7
golﬁ goei fg the ouTside of ghe zrookef ossinEIy

e outside signal goes inboard or nearest to . .
pole) according to the plan view to provide RCOC Mounting Detail
clear vehicular and pedestrian viewing.

(x) see note

2) Pipe assembly shall be of such length and height
as to accommodate traffic signals and pedestrian
signals for proper maintenance and clear vehicular
and pedestrian viewing.

NOTE:
Walking person and
hand symbol are filled.

3) Pipe assembly shall be of such length and height
as to accommodate an illuminated (12“x27") case
sign for proper maintenance and clear vehicular
viewing.

4) Bracket lengths are 16 inches for LED pedestrian
signals and LED pedestrian countdown signals.

5) For poles located 6’ or less from face of curb,
contact Engineer for traffic and/or pedestrian bracket
type and orientation if field installation requires 50 PED
a change from information shown on the plans. G ey Lo

(filled symbols)

6) Tolerance within +/- v§" for bracketing.

(%) For projects maintained by the Road Commission for
Oakland County (RCOC), use the bottom heights and
bracket assemblies as shown for the RCOC mounting
detail.

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_34o_A SHEET
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See detail "A"
sheet 3 of 3

Wood or plastic

moulding ,;\%E

Grade eve\\\\

1
or rigid metal ¢

1 1/4" pulling

NOTES:

1/4" schedule 80 PVC

onduit.

“L" box (Type C)

1) Exterior surface of all mounting assemblies for
pedestrian signals including brackets, nuts and
related hardware shall be weather- resistant

-0"(*) see

Use non-solder
type connection

Ground rod (s)

WooD POLE

1 1/4" schedule 80

PVC or rigid metal
conduits shown. but

apply to all coduit sizes.

=
N

Galvanized Steel
2 hole Strap

Expansion Joint
Grade level

1" to Grade

Max i mum

OVERHEAD FEED

V/f—HGmdho\e

-

NOTE:

WooD POLE

UNDERGROUND ALTERNATE

Schedu

black enamel.

note

LED PED
(filled)

1" fo Grade
Max i mum

|

Max i mum

le 80 PVC conduit

(%) For projects maintained by the Road Commission
for Oakland County (RCOC), use the bottom heights
and bracket assemblies as shown on S1G-028A,
S16-029A or SIG-029B for the RCOC Mounting Detail.

6" to Grade

DETAIL "E”

Countdown
LED PED
(filled symbols)

M/ffExpcms¥on Joint
M/fAAAAfReducer

Grade level

| R

[f rigid metal conduit is used, the conduit
must be bonded according to the current N.E.C.

(size of conduit as shown on plans)

(COUPLING NOT SHOWN)

NOT TO SCALE

|FW‘e:RefDoo/TR/Signc\s/Web/Sp Det/Fin/SIG341A.dgn

Rev. 02/16/17
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PREPARED BY
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ENGINEER OF DELIVERY

DRAWN BY: (SPECIAL DETAIL )
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silcone gromet

3/4" stainless

/\()é{///////*fSTee\ pole
See detail "B" Install silicone
sheet 3 of 3 gromet (optional)
(] ‘ banding.
Drill 1 1/2" dia:AA\ ’ See detall
hole in pole. (ZT)
and install

steel banding.

3/4" stainless steel
(3'-

See detail "B"
sheet 3 of 3

1 1/4" schedule 80 PVC
or rigid metal conduit.

Steel/concrefe pole

//

spacing)

box (Type C)

”B” sheet 3 of 3

Q/

(3'-0" spacing)
See detail "B”
sheet 3 of 3 i 1 1/4" schedule 80 )
PVC or rigid metal
conduit. 44\\\\\\\\\\\\\
Access hand hole Expansion Joint vg
Crade level ////47 (%) 9°-0 Aﬁ\\\\ 3 3'-0" U]
[}Z Grade level
A X & il ¢
\\\ Use non-— so\der
Type connection Schedule 80 PVC
Pole . 444///% N g/////// conduit (size of
foundation Reducer conduit as shown
k\\\gi on plans.)
Schedule 80 PVC Ground rod (s)
conduit (size of
STEEL POLE  conduit os shom STEEL STREET LIGHT POLE
OR_CONCRETE POLE
Lower bracket arm
signal assembly. 1 1/4" schedule 80
Pole M9 Po\e\ Eggdiﬂbg‘d el
N Band (fyp.) S 3/4" x 030" min.
rQij::i] see details "B° & D stainless steel
= sTan\ess steel see details “B” & "D”
banding sheet 3 of 3
1 1/4" schedule 80 Expansion Joint
d PVC or rigid metal Grade Hamdho\e
a7 conduit. level— to Orade
= MGX\mum
(%) 3/4" x .30" min. stainless W = L
b d steel band and band saddle Pole
o7 see details "B" & "D :
shoet 3 of 3 {Oumm‘om\
Expansion Joint
Grade )
level Reducer
44\\ Schedule 80 PVC conduit
(size of conduit as shown on plans)
Pole See Detail "E”
foundation Sheet 1 of 3 INSTALLAT]ON DF CDNDUIT
N ON QUTSIDE OF POLE (ALTERNATE)
4.1/2" radius Concrete
Schedule B0 PVC conduit NOTE: Wood pole
(size of conduit as shown on plans) Cap conduit before Conduit
pouring concrete. Grade IR
INSTALLATION OF CONDUIT LA
ON QUTSIDE OF POLE Radius plastic bend, no. L2 Cap
& size of schedule
80 PVC conduit as .
shown on plans. Conduit

(%) Refer fto Note 2 on Sheet 1
NOT TO SCALE

of 3.

INSTALLATION OF

CONDUIT AT CABLE POLE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL )

FHWA APPROVAL DATE

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIG341A.dgn

Rev. 02/16/17

PLAN DATE

SIG=341-A
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3/8" x 5" Hex head 1 1/2” norizonta
lag screw (2 min.) Threaded hub

Tapped for 1 1/4"
pipe (T no conduit is
used; use 1 1/4" pipe
plug to close hole)

Tapped for 1 1/4"
pipe (if no conduit
useds use 1 1/4" pi

Tapped for
DETAIL A 112" pipe plug to close hole)

Wo0D POLE

5/16"-20 bolt

Hex head 1/4”"x2" lag screw threaded 3747 long

HANGER
2-hole prqckefs To fit conduit size hanger
(galvanized steel) as called for on plans.
3 ft spacing =S (zinc plated)

DETAIL C

TYPICAL CONDUIT ATTACHMENT
T0 WB0D POLE

NOTES:

1) Install 374" x 10'-0" copper clad ground rod (s)
as required to provide less than 10 ohm resistance
to ground. install #6 min. copper wires from ground
rod (s) to span wire at each supporting pole using
non-solder type connections for span wire ground.

2) Use conduit size specified (min.) unless current N.E.C.
indicates a larger size is required.

NOT TO SCALE

U-quard fastener or
approved equal \\\\iiggy/‘\ 1/4"-20 bolt & nut

BANDING SADDL

3/4" x 0.30" min.
stainless steel
band

is
pe DETAIL B
STEEL OR CONCRETE POLE

fThreaded for
5/16"-20 thread

I,
TN

NN
DETAIL D

TYPICAL CONDUIT ATTACHMENT

T

E

Steel or
concrete pole

Stainless steel
3/4" band

Stainless steel
banding saddle

Conduit hanger

Conduit

T0 STEEL OR CONCRETE PO

LE.

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE
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B

9'-0" (TYPICAL)
(%) 10°-0" (RCOC TYPICAL)

DETAIL "A-3"

i L [

DETAIL "F-3"

NOT TO SCALE

-

0" (TYPICAL)
10 -0" (RCOC TYPICAL)

DETAIL "B-3" DETAIL "C-3"

% %

™ L]

DETAIL "6-3"

Left Turn Green Arrow (LTGA)

NN R

DETAIL “D-3" DETAIL "E-3"

DETALL "H-3"

(*) Refer fo Note 5 on Sheet 2 of 2.

File:RefDoc/TR/Signals/Web/Sp Det/Fin/S1G342A. dgn Rev
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| I@@@ODI

I "
-0

%/fGere Level

9'-0" (TYPICAL) 9'-0" (TYPICAL)
() 10"-0" (RCOC TYPICAL) (%) 10'-0" (RCOC TYPICAL)
DETATL "J-3" DETAIL "K=3" RCOC Mounting Detdil (#) see note
FYA FYA

Flashing Yellow Arrow (FYA)

NOTES: Walking person and
hand symbol are filled.

(filled) (filled symbols)

NOTES:

1) The relative position of 2-Way T.S. & pedestrian bracket arm signals within the bracket assembly
shall be reversed (i.e. the signal nearest the pole goes to the outside of the bracket assembly
& the outside signal goes inboard or nearest to pole) according to the plan view to provide
clear vehicular and pedestrian viewing.

2) Pipe assembly shall be of such length and height as to accommodate traffic signals and pedestrian
signals for proper maintenance and clear vehicular and pedestrian viewing.

3) Pipe assembly shall be of such length and height as to accommodate an illuminated (12“x27") case
sign for proper maintenance and clear vehicular viewing.

4) Bracket lengths are 16 inches for LED pedestrian signals and LED pedestrian countdown signals.
6) Tolerance within +/- 74" for bracketing.

(%) For projects maintained by the Road Commission for Oakland County (RCOC), use the bottom heights
and bracket assemblies as shown for the RCOC mounting detail.

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I 6_342_A SHEET
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é?/////,//*A'CGD

bé%////,///*fPosf top
) (slip fitfer)

{:::_—: Iron Cross (Typ.)

6//

1 1/2" threaded me+0\444444444~<f://;7 3/4" x 0.30" Min.

Stainless Sfeel Band

Sign Optical with
12" 1W-1C (LED)
Yellow lens

i

mounting hub
See detail "B" sheet 3 of 3

1 1/2" NPS metal hub plate (4" pipe)

|

Visor 444g/,/////’/’////////////’ | 1 1/2" nheavy duty lock nut
| Threaded nipple

LED school SpeedAAAA//////////// 14" 0"

[imit warning sign

1 1/2" threaded mef0\44444'4*44'$*“’5> ¢

mounting hub 6"

1 1/2" heavy duty lock nut

+ 1 1/2" NPS metal hub plate (4" pipe)
See detail "A" sheet 3 of 3

Iron Cross (Typ.) b
3/4" x 0.30" Min.
‘ Stainless Sfeel Band
7'-0" min. ‘ Aluminum Pedestal
to grade (6063-T6 Alloy, 4 " X 0.237"

wall schedule 40-3.73 #/1T.
spun finish.)

3/8"x 1 1/4" stainless
steel set screw

Cover held in place with a
1/4"x 20 UNC Hex head 300 grade
stainless steel machine screw.

é{///**Framgib\e Square
Aluminum Base

\ 13 5/8" \

SQUARE ALUMINUM BASE

NOTE: Use pedestal collar for pedestal length greater
than or equal to 14’ (typical for 3 color traffic
signals with pedestrian signals)

NOT TO SCALE File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIG350A. dgn Rev. 02/16/17
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See detail

Stainless steel hinge

//B//
sheet 3 of 3 *\\\\\\\\\\\\\\\\\\s

Photo cel

o s T

7" typ
i

1/4 - turn key locks
3 (Stainless steel)

™S Terminal strip

il

| ——Door frame

o o o o o
Fe! Q
N 0N e |
OO0 Lo
~ 1 | !
~ [ [
S ! | 1 I
N, 1 Vo
9g N s L.
VN R N L
q9 . | 1o ! !
N l /
~o o= b-- Lo 1
v 1 1 1
[ 1 1 [
Mo/ | I P
q
Q
1 ) e ]
" | | \ " | |
3§ 1 1 A 1
(nominal ) ! ! A !
g 1 1 AV 1
| | A | |
q L. L L !
q
4 A TN
/ / \
’ /}’ /‘V \
/
q | n \
Sl 1 \
I :L,/"\\\ \
/ N H N
q P 1\ 1 \i
( R \ Vi
T (S 4=t \ ]
I \ i
/
] \ /
N }/ \y ‘/
d ~—_-~ ——
q
X
04"
(nominal)
NOTES:
H

1) "SIGN MESSAGE" shall utilize a single row of LED’s to form each character or numerdl.,
and capable of displaying messages in one direction

2) Message displays and colors:

SPEED

Message 1
(white)

SCHOOL
SPEED
LIMIT
Message 2

("SCHOOL" - vellow)
(“SPEED LIMIT 30" - white)

3) Provide a dimming device with photo cell for improved night time visiblilty.
4) Sign housing shall be pre—-drilled for power entry through top mounting hub.
5) Provide a sign with nominal viewing area of 24" by 36" or otherwise

indicated on the pl

ans or directed by the Engineer.

6) Provide a three-sided visor

7) All hardware shall

NOT TO SCALE

be AISI series 300 stainless steel

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL)
FHWA APPROVAL DATE
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8 "

1 1/2" NPT
mounting hub [mefe\)gg\\\\\\

Visor (alum.)

7/8 " HeyCO//////////

wire bushing

matte/clear
polycarbonate lens

Face plate
(alum. ) ﬁ\\\\\\\\

Housing

(extruded alum.)

H =

1 T

FYTYTY

— P —
\\\jz%‘j“-»~Pho+o cel

3/4" x 0.30" Min.
Stainless Steel Band

DETAIL "A"
1 1/2" NPS Metal Hub Plate

1 M (4” Pipe)
NOTES:
\ :J,I%ﬂ 1) All fillets to be 1 1/8", unless specified
2) Mount to sign housing with four (4)
g: 5/16"-18 x 1 1/4" stainless steel hex
(1] machine screw bolts, hex locknuts, flat washers,
| - . and bonded seal washers
3) All hardware to be AISI 300 series
stainless steel
Back plate
(alum.)

SIDE VIEW

1 1/2 " NPT mounting hub
(metal)
4 3/8"
/16" | 310" |

1 1/2" standard
pipe thread

drill

//~70375”d1@

4 places

T0P VIEW

NOT TO SCALE

k— 23/8" —+ %///AR. 1/16"
i = O3 -0.260" dia.
Il |+
N L drill and tap
N i - for 5/16"-18
l H set screw
2 3/16" \\ I
Il Il R. 3/8"
Il I
Il I
Il I
I I I [l I I
(/ | | I I | | \W
8 FRONT VIEW

DETAIL "B”

1 1/2" Threaded Metal Hub Plate

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL)
FHWA APPROVAL DATE
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1/4 sign

1/4 sign

length
1/6 sign_, 12"
length min.
(typ.)

\
=

i

length

1/6 sign
length

7

Refer to sign standards
SIGN-700-B

TOP VIEW
STEEL COLUMN BREAKAWAY

Type | sign

Alum. housing

Sign Type 1A D8-2
(As indicated on
the plans)

N

N

WE [ GH
STATTON
NEXT RIGHT

W8X13 steel

xa

1

20 3/4°

CLUOSED

(1)

Hinge point ——u ¥

7
6 =

.

#o or

‘ VAR’ |
7" to
VAR.’%

102"

min.

iGere Level

_—— field connect
To colum

LED Changeable Message
("DPEN" or "CLOSED”) Sign

See SIGN-220 series for
breck-away column details

[-Beam support

1 1/2" schedule 80
PVC conduit

larger standard
ground wire with 18"
slack above
foundation top

Handhole
%ﬁ

Ry f————

| —=

Sign foundation
See SIGN-230 Ser

NOT TO SCALE

1 1/2" schedule 80 PVC

ies conduit 90 degree bend

FRONT VIEW

Ground wire

Use non-solder
type connection

3/4" x 10'-0" copper clad ground rods

a variable distance from foundation as

directed by Engineer and
with the current N.E.C.

in accordance

File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIG360A. dgn

Rev.

02/16/17
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ENGINEER

DRAWN BY:
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LED CHANGEABLE
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1/4-20 Machine screws
w/knur led rivet nut

High Intensity

1/4 Turn link locks, stainless steel

White LED'S , , ,
("OPEN" - 264) F.0. Door 21/2" x 2 1/2" x 1/4
("CLOSED” - 342) frame (.125 Alum. angle, heli-arc
6" TYP. 102" Extruded alum.) WHA welded fo housing
j _ 8" Tvp, / | /
! s
I P = S A — T S I — i . Photocel |
1 AMP Fuse,
Igi ////‘7Fuseho\der,
” and M.0.V.
20 3/an 42 D | — Terminal Strip
_ e :ij\\\ 3 Pole single
L~ <JIA ] through type
Stainless Steel Failed power iimmer LA,R ‘ disconnect switch
continuous hinge S SSy. elay
supply indicator Switohes

lights (RED LED'S)

Entry bushing

. or gromet
Resistor board assys. LED Electronic Drivers
2 1/2" x 2 1/2" x 1/4” Alum. Angle (welded fo housing)
FRONT VIEW
7// 8//
//////,,/»AAfPhofo cel
- A
Door gdskef*‘-‘A“_‘__‘_‘hﬁgijfé; —
Visor (Alum. ) : : . J Back plate (Alum.)
4444\\\\\\\\\\53 //////'44* Light enclosure (Alum.)
fm
]
Matte/Clear — |
polycarbonate lens \\\\\\\\\\\\\\\\\g
Face plate (Alum.) —
\\\\\\\\\\\\\\\\\\§
fm
///////f"BGCK Plate (Alum.)
£
a E | ——Transformers
o [~
g h 1 T Shelf Assy. (Alum.)
Doorframe (Alum.)
Ag////////’7 Disconnect Switch
Housing (Alum.)
Note: Use AISI 300 Series sfainless steel
for all hinges, fasteners & hardware.
SECTION A-A

NOT TO SCALE

(SPECIAL DETAIL)
FHWA APPROVAL DATE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

SHEET
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Weigh Station Sign
ﬂ//“*W8X13 steel [-Beam support

I Support Brackets (3) Stiffner angle

LED Changeable Message
("OPEN" or "CLOSED") Sign j\\\\\\x

Hinge point

;;;; 44’%//447W8X13 steel 1-Beam support
(1) 1 1/2" schedule 80
PVC conduit \\[

[-Beam clamps (3'-0" spacing)

7" to grade
i
i /See detail "B"
Crade level [
Handhole
[ /
|
|
L _
See SION-230 Series: _ L 7
Conduit must be installed T T - - 7
below embedded stub colum

U.G. conduit/cable
fo confrol switch

[-BEAM STDE VIEW

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I 6_360_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/S16360A.dgn  Rev. 02/16/17 PLAN DATE 3 of4




(1) 1 1/2" schedule 80
PVC comdu?fgg\\\\\

See detail "A" —r

HamgerAAAAAA\\\\\\\\\‘

Offset

DETAIL "B”

_—f—1/4"-20 bolt & nut

TT—(1) 1 1/2" schedule 80
PVC conduit

Note: Fit conduit size hanger
as called for on plans.

(zinc plated)
HANGER/‘ 21 ; |

<~ 5/16"-20 bolt
threaded 3/4" long

Z///////fHex head bolt

DETAIL "

[-Beam CGmQ\

A//

[-BEAM CONDUIT ATTACHMENT DETAILS

NOT TO SCALE

///////////rIBeGm support

’//////////,4,17Begm clamp

Sign Foundation

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S16-360-A
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Wood pole

Hex head 1/4”x1/214///////

lag screw U-quard
fastner or equal

2 hole strap
(3 1 spacing)

\
<

\

1/2" schedule e
80 PVC “C” 44\\\\\\\\\\\ e

I~
R10-3

Galvanized Sfee\AA//”////
2 hole strap

(3 1 spacing) g///////
1/2" male adap*erg////////
Pedestrian push 4'-3"

button

Grade level —

3/4" schedule 80 PVC

= (R10-3b shown)
1/2" nipple schedule— |@ M (Place sign hardware
80 PVC (12" min) T not to interfere with
- wording on sign) [~

Galvanized steel

series sign

1/2" schedule ——
80 PVC "C”

1/2" schedule
80 PVC or rigid
metal conduit
(*) see notfe

Galvanized steel
2 hole strap

Expansion Joint

S

O o

0 GROSS
—_—
PUSH BUTON

\ .
DETATL FOR

OVERHEAD FEED

Note: (%) For projects maintained by the Wayne Co. Department of
Public Services (WCDPS), use rigid metal for conduit(s)
from grade level to 10’ (min.) above grade or as directed

by the Engineer.

(#) 1f pushbutton is from 10" to 24" from edge of sidewalk
is 38" to 46"

PEDESTRIAN PUSH BUTTON DETAILS ON WOGD POLE

an acceptable range

Doe/

\

k////ﬁWood pole

Pedestrian push
//////buffon
//////ﬁl/Z” male adapter

N Galvanized steel
//////*72 hole strap

1/2" nipple
| T——schedule 80 PVC

(12" min)

1/2" PVC plug (for
\\\\¥47sing\e push button

installation)

;A
1 to Grade
Max imum

\V

e~ 1
—

Handhole 4/%

Schedule 80 PVC

DETAIL FOR
UNDER GROUND FEED

conduit(s)

NOT TO SCALE |FW‘e:RefDoo/TR/Sigm\s/Web/Sp Det/Fin/SIG400A. dgn Rev. 02/16/17
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PLAN DATE
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Confirmation
LED N

Pole or pedestal

Grommit

Cast mounting bracket

Push button

174" - 20 x 3/4"
Stainless steel screws
(4 required)

Bottoms

— T

1/2" Threaded
hub. Topside
to be plugged.

1/2" Threaded hub.
ide fo be a drain.

CAST MOUNTING BRACKET FOR
PEDESTRIAN PUSHBUTTON

FRONT VIEW
PEDESTRIAN PUSHBUTTON INSTALLATION

ON STEEL POLE OR PEDESTAL

4" Dome with /" Stainless
Steel Sef Screw

1) Alternate foundation may be
constructed 22"x22" square
- 48" deep.

2) Grounding system shall measure
10 ohm or less to ground.

Schedule 80 PVC
conduit(s)

//47 Cable to controller

[ R10-3 series sign
, NOTES:
Push bufton
- (#) see note on sheet 1 of 4
© 4" x 60" aluminum
o . To pipe threaded both ends.
N 4l é%v
~ \&O O C Y=
o wo
- f S -
3 2! Non-Walking Handnole
) %/Aicrade %//47
&@&%7
WG\Kimg—Af © N
e N
Grade Level - © ‘ j)(
= gg “ ‘\“ Bell 36//
Tl = | \\ ends
©|5E il
+— @ D
52 ]
S | |
= )] ] g
2 | | 0 O
3 “\\ | .
i: :L R Use non-solder

Ground wire
Pedestal Foundation

(24" round)
1 1/2" schedule 80 PVC

conduit 90 degree
bend

PUSH BUTTON PEDESTAL

NOT TO SCALE

type connection

Gravel

3/4" x 10'-0" copper clad ground rod(s
Ground rod(s)
of foundation (minimum of 12" from foundation)

).
must be installed ocutside

(SPECIAL DETAIL)
FHWA APPROVAL DATE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

Rev. 02/16/17 PLAN DATE
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T10P VIEW

4" x 6" or 6" x 6"
wood posT Ag\x
L
)/
Pedestrian
pushbutton
ﬁb

2 174" #20
Galvanized Hex head
lag screws (2 required).

Cast mounting bracket

1/4"x2" Hex head lag screw
U-quard fastener or equal

galvanized steel 2 ho\esgga\\\\\&

Wood pole

Accomodate up to
3/4" Schedule 80
conduit (size of
shown on plans)

NU-lock nut

PVC
conduit

Pedestrian "
11/2" rigid 1/47-20
///‘*DUSth**O” bipe c\amg é‘ (stainless steel)
1/2" schedule ) , Nylon washer
80 PVC conduit. 174" = 20 x 3/4 Tﬁiii\\\\\
Stainless steel screws 1/4"-20 bol+
(4 required) ) (stainless steel)
R-10 series
Pushbutton Sign

PEDESTRIAN PUSHBUTTON
SION INSTALLATION
ON _WOOD POLE

FRONT VIEW

PEDESTRIAN PUSHBUTTON
INSTALLATION ON_WOOD POST

éf/////r47

im0

Nuts:

3/4"

galvanized

High Strength Hex head
(4 required).

18"

s;\\\\\47 Washers: 3/4" diameter

standard flat galvanized
(8 required).

3/4" diameter galvanized.

NOTE:

ANCHOR BOLT DETATL

NOT TO SCALE

Anchor bolts are to be ASTM
A-307 steel ( 4-required )

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL)
FHWA APPROVAL DATE
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\

wood post

R10-3 series sign

Pushbutton assembly

1/2" schedule 80 PVC

"

!

BN

" +

see note

3 g
on sheet
1 of 4

(#)

or rigid metal conduit.
(%) see nofe sheet 1 of 4

Expansion Joint

Reducer

S T——— See Defail "A"

" fo Grade
Max i mum

é//ﬁ—Expamsion Joint

¢// Reducer

Grade level
e

6" to Grade
Max i mum

DETAIL "A"

Galvanized steel 2 hole strap

Handhole

%//A—Grqde level

3/40//

*% Sleeve 4\\\x

|

NOT TO SCALE

I

|

I
T

schedule 80 PVC
conduit (size of
conduit as shown
on plans.) Be(‘j‘ 36" Schedule 80 PVC
ends conduit(s)
%//// Cable to confroller
7 L]

Ground wire

N

PUSHBUTTON &
WO0D POST

**¥ Refer to Standard Plan for Wood Posts

PESTES BE §§§a\\g47
eiealsdy Mageaiss
Feetkey KRR Use non-sol der

¥\\\47 Type connection
Gravel

3/4" x 10'-0" copper clad ground rod(s).
Ground rod(s) must be installed outside
of foundation (minimum of 12" from foundation)

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE
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2 to 4 furns of wire per specification
(wires not fwisfed in loop slot)

see detail "D" sheet 2 of 4

for wire restraints

Wire pairs twisted in

depth see detall
16 6//

Overlap cuts so that slot has full
"N sheet 2 of 4

lead-in slot }
6
JE e | _Loneg
4 5
Expansion joint h ”
=
: %* AE
Céﬁgw ,,,,, ST toneg
Expansion joint cuts B
see detail "B” 44\\\\\\\\\\\\\ﬁ5
sheet 2 of 4
and cross sections sheetfs 25" to 60’
B ] 1e —
N o 447§j 77777 Lare ¢
o
- - L vaneg
B Maximum of 2 loops
per lead-in slot.
—— | .
Edge of pavement
44\\\& L
/AJ
/ No curb -
see section "F-F"
AAJ////W (sheet 3 of 4)
Face of curb —=r

Bore hole (Type 1)
1 1/4" dia. typical
(see sheet 3 of 4)

N\\\iSee detail "C”

sheet 2 of 4

Bore hole (Type 11)
1 1/4" dia. typical
(see sheet 3 of 4)

Handhole

NOT TO SCALE

NOTES:
Lead-in slot may be on eifher near or far side of
loop approach as directed by the Engineer.
Two loops maximum allowed per saw cut from
loop to curb.
3 turns required for loops equal to

or greater than 6'x10’

4 turns required for loops less

than 6'x10’

Refer to contract documents for high pressure
washing of saw cuts and removal of debris

File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIG410A. dgn Rev. 02/16/17
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PREPARED BY
TRAFFIC AND SAFETY
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BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

ENGINEER OF DELIVERY

TRAFFIC LOOPS

DRAWN BY:

CHECKED BY:
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\\\¥4—S\Of

Lead-in wires

6" Expansion
‘//ﬁ}omf

)
|
|
|
|
|
J{$\\¥SOT

Lead-in s\of‘”\\\‘g

‘ X

Round off edge

" Clean out joint or crack
$1/2 Slot 6" (min) on either side 44\\\
of joint or crack

T447 | = 6 lgli/ﬁi:;CracK 5/16"
AAA;Q Lg{%ﬁ T475/16” nominal or minimum T or larger
JEIATL A DETAIL B

CORNER CUTS CXPANSION JOINT CUTS

12//

Lead-in slots

Bore hole type (Type 11) 12" 12" | 12" | 12" | 12" \\\\
44\\\\& Traffic loop

Edge of pavement

——
==

Face of curb ~

-/ T
Bore hole (Type 1) \ AN :

\ | /
DETAIL C
TERMINATION OF LEAD=IN SLOTS

Loop WireSAA\\\\\\X f%///////////”"LeGd*iﬂ wires

\ i
T 3 max. | Wire
Wire restraints ‘ 2" max | restraints

I

4T7447447 3" max.

‘ 2" max. l

HH—— |

\ \

| |

\ \

| |

\ \

| |

Loop Slot Lead-in Slof
DETAIL D

WIRE RESTRAINTS

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL )

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_4 1 O_A SHEET
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Face of curb
Edge of povement As directed by Engineer
Edge of pavement

As directed by Engineer 8" 10 10 various 5 to 30°
various 5 to %O’ Handhol e Aﬁ\\\\\& — Handhole
— é/////ki 45°- BOQ\V% | \%/7
45°- 60°
. N == A

[
[ T
: ] I
Sow slot —J /ﬁ 1 Saw s\ofgg////////7 N\ [
. 1 1/4" bore hole |
1 1/4" bore hole //// | ——
—— ‘
. : . 3/4” min. flexible conduits &
3/47 min. f\ewa\e conduits ¢ non-metal lic (rated for
non-metallic (rated for

,

underaround use) Bore not made thru  Wnderground use)
valley part of curb

1/4" per ft. slope for moisture 174" per 1. slope for moisture

drainage to handhole TYPE 1 drainage to handnole TYPE 11
SECTION "E-E” SECTION "E-E"
UNDER CURB INSTALLATION UNDER CURB INSTALLATION

Direct bury splice kit
%/ﬁAV[SM DBR-6 or approved equal)

16 Gauge Wire nut

Plug caulk (duct seal) around wires fo keep |oop
sealant from enfering conduif

1 1/4" bore hole around cable
Edge of pavement and ftape
Loop lead-in wires fwisted ,
per specifications 8
‘ IMSA
Pavement shou I der

50-2

3/4" min flexible COﬂdUW*AA///7 To shoulder handnole eosin e Coil ground wire
non-metal lic (rated for around cable
underground use) and fape
(88 or}33 PVC fape)
BORE_HOLE & LOOP WIRING e e e
SECTION F-F
UNDER PAVEMENT INSTALLATION HANDHOLE & PULL-BOX SPLICES

(WATERPROOF )

88 or 33 PVC tfape

Handhole or pul I-box

Splice

<::::ji Shielded feeder |ine
WINDING
DIRECTION
B - ) Wrapp shield drain wire
| B Z::rAAfWrGD shield ////4;%§? around cable and cover
drain wire around cable with PVC fape

Splice
To ground rod

SINGLE LOOP CONNECTION

CONTROLLER CABINET CONNECTION

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_4 1 O_A SHEET

Filet RefDoc/TR/Signals/Web/Sp Det/Fin/S1G410A.dgn  Rev. 02/16/17 PLAN DATE 3 of4




=

1"+ 1/16" (min)

(see detall

Wire restraints
//D//]

SECTION A-A

1"+ 1/16" (min)

SECTION B-B

LOOP SLOT

LEAD-IN SLOT

SLOT CROSS SECTIONS

NOT TO SCALE

(CONCRETE PAVEMENT)

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL )

FHWA APPROVAL DATE

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIG410A. dgn Rev. 02/16/17

PLAN DATE

SHEET
4 of 4

SIG-410-A

Wire restraints (see detail “D") Wire restraints (see detail "D")
5/16" nominal éav;&eif bituminous 516" nominal 3"+ 1/16"
or m\m\mumg\\§ Z//~44/2” nominal or minimum 1/2" nomina
e o 4 or minimum 4\\§ A///*ior minimum
—
Q R —
1"+ 1/16 i) x '
] % (min) g
!
LOJ £
3"+ 1/16 "
SECTION A-A SECTION B-B SECTION A-A SECTION B-B
LOOP SLOT LEAD-IN SLOT LOOP SLOT LEAD-IN SLOT
SLOT CROSS SECTIONS SLOT CROSS SECTIONS
(BITUMINOUS PAVEMENT OVER CONCRETE) (BITUMINOUS PAVEMENT)
3"+ 1/16"
5/16" nominal 1/2"nominal
or m'm'mum\N %/Afor minimum
—=




150" MAX RANGE

SPP TO SENSOR

®
STOP BAR ©

5

(AS REQUIRED)

(POLE LOCATION) ~

NOT TO SCALE

STOP BAR-//

(SPP yﬁf///

‘ 150" MAX RANGE

(SPP)

/

TRAFFIC CONTROLLER

/fSTDP BAR

(POLE LOCATION)

A;j;;OP BAR

® |®

&@mww TS CONTROLLER
® TRAFFIC SIGNAL

= STOP BAR
(:) VEHICLE SENSOR NODE (VSN)

(SPP) SERIAL PORT PROTOCOL RADIO

(48 SENSORS PER SPP)

‘ (RP)  REPEATER

(10 SENSORES PER RP)

‘ SPP TO SENSOR

‘ NOTE: REPEATER SHOULD BE

LOCATED BEHIND SENSORS

TYPICAL VEHICLE SENSOR NODE CONFIGURATION

INTERSECTION DETECTION CROSS ROAD ACTIVATED (NON-LOCKING)

|Fi‘e: PW:RD/T&S/Standards/Signals/mdot 420a.dgn

Rev. 06/18/2013

oT

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

ENGINEER OF DELIVERY

ENGINEER OF DEVELOPMENT

DRAWN BY: KMZ

CHECKED BY:

(SPECIAL DETAIL)

FHWA APPROVAL DATE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

WIRELESS VEHICLE
DETECTION SYSTEM

PLAN DATE

SIG-420-A

SHEET
1 of 10




‘ 150" MAX RANGE ‘
‘ SPP 7O SENSOR

(SPP) (POLE LOCATION)

A

TRAFFIC CONTROLLER

/fSTUP BAR

STOP BAR

5

|
|
|
|
© ©
|
®
|
|
|

STOP BAR—//

(SPP%X//

(POLE LOCATION) —

A;j;}op BAR

m TS CONTROLLER
@ TRAFFIC SIGNAL

‘ = STOP BAR

! @ VEHICLE SENSOR NODE (VSN)

| (SPP) SERIAL PORT PROTOCOL RADIO
(48 SENSORS PER SPP)

‘ (RP)  REPEATER

(AS REQUIRED)

®
® |®

‘ 150" MAX RANGE
‘ SPP 7O SENSOR

(10 SENSORES PER RP)

NOTE: REPEATER SHOULD BE
LOCATED BEHIND SENSORS

TYPICAL VEHICLE SENSOR NODE CONFIGURATION

INTERSECTION DETECTION CROSS ROAD ACTIVATED (LOCKING)

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I 0_420_A SHEET
File: PW:RD/T&S/Stondards/Signols/mdot 4200.dgn  Rev-. 06/18/2013 PLAN DATE 2 of 10




(SPP)
/ (POLE LOCATION)

TRAFFIC CONTROLLER

/STUP BAR

N

STOP Béﬁ:ﬁ?

150" MAX RANGE
SPP TO SENSOR

ks

- ® -

A

150" MAX RANGE
SPP TO SENSOR

STOP BARJ

(SPP )/
" (AS REQUIRED)

(POLE LOCATION) —.

4ﬁf;;UP BAR

m TS CONTROLLER
@ TRAFFIC SIGNAL

‘ = STOP BAR

! @ VEHICLE SENSOR NODE (VSN)

i (SPP) SERIAL PORT PROTOCOL RADIO
(48 SENSORS PER SPP)

(RP)  REPEATER
(10 SENSORES PER RP)

NOTE: REPEATER SHOULD BE
LOCATED BEHIND SENSORS

TYPICAL VEHICLE SENSOR NODE CONFIGURATION

INTERSECTION DETECTION LEFT-TURN ACTIVATED
PERMISSIVE PROTECTED (NON-LOCKING)

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE SI1G-420-A SHEET

File:  PW:RD/T&S/Standards/Signals/mdot 420a.dgn Rev. 06/18/2013 PLAN DATE 3 of 10




STOP Béﬁjﬁ?

150" MAX RANGE
SPP TO SENSOR

STOP BARJ

(SPP)/
" (AS REQUIRED)

(POLE LOCATION) —.

(POLE LOCATION)

/// o

TRAFFIC CONTROLLER

A/STOF’ BAR

N

150" MAX RANGE
SPP TO SENSOR

4?f;;oP BAR

E&mmw TS CONTROLLER
@ TRAFFIC SIGNAL

= STOP BAR
(:) VEHICLE SENSOR NODE (VSN)

(SPP) SERIAL PORT PROTOCOL RADIO
(48 SENSORS PER SPP)

(RP)  REPEATER
(10 SENSORES PER RP)

NOTE: REPEATER SHOULD BE
LOCATED BEHIND SENSORS

TYPICAL VEHICLE SENSOR NODE CONFIGURATION

INTERSECTION DETECTION LEFT-TURN ACTIVATED
PROTECTED ONLY (LOCKING)

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL)

FHWA APPROVAL DATE

File: py: RD/T&S/Standards/Signals/mdot 420a.dgn

Rev. 06/18/2013

PLAN DATE

S1G-420-A SHEET

4 of 10




(POLE LOCATIDN) —

\ 150 MAX RANGE |
‘ REPEATER TO SENSOR ‘
(RP)

RN

|

|

|

|

STOP BAR-—_ |
|

|

|

|

(POLE LOCATION) ~

NOT TO SCALE

STOP BAR-//\\\\\

(SPP) (SPP)

(POLE LOCATION)

TRAFFIC CONTROLLER

/fSTDP BAR

(RP)

‘ 150" MAX RANGE

‘ REPEATER TO SENSOR

A;j;}op BAR

m TS CONTROLLER
@ TRAFFIC SIGNAL

= STOP BAR

@ VEHICLE SENSOR NODE (VSN)

(SPP)

(RP)

NOTE:

SERIAL PORT PROTOCOL RADIO

(48 SENSORS PER SPP)

REPEATER
(10 SENSORES PER RP)

REPEATER SHOULD BE

LOCATED BEHIND SENSORS

TYPICAL VEHICLE SENSOR NODE CONFIGURATION

ADVANCE DETECTION

MICHIGAN DEPARTMENT OF TRANSPORTATION | (SPECIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE

File: PW:RD/T&S/Standards/Signals/mdot 420a.dgn

Rev. 06/18/2013

PLAN DATE

SIG-420-A

SHEET
5 of 10




R
/

I

I

37 é;///’_“‘VEHICLE SENSOR NODE (VSN)
g

T3/ DIRECTION OF TRAVEL
i

TYPICAL 6" X 6’ DETECTION ZONE

| 10_15/ |
TYPICAL

TYPICAL 6° X 20" DETECTION ZONE

| 10_15/ | 10_15/ |
\ \ \
TYPICAL TYPICAL
® |1 @® | ® <é 12/
v

TYPICAL 6" X 30" DETECTION ZONE

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I 6_420_A SHEET

File: PW:RD/T&S/Standards/Signals/mdot 420a.dgn Rev. 06/18/2013 PLAN DATE 6 of 10




BACK OF CURB

PLACE VSN BASED ON RIGHT TURN TRAFFIC FLOW PATTERNS

\ 10—15/ | 10_15/ |
TYPICAL TYPICAL
® 6' 6’
(:) - C) L 12/
__TANGENT LINE
/ 6’ 6’
10 @ — @ — @ 12/
3] 10-15' |
SToP BAR~ [[YPICAL  TYPICAL
® ® ® Yi?;::] 12’
10-15' ‘
TYPICAL |
10-15' 10-15'’
" TYPICAL TYPICAL

TYPICAL VEHICLE SENSOR NODE (NON-LOCKING) INSTALLATION DIAGRAM

FOR A TWO PHASE (NON-COORDINATED) APPROACH WITH (NON-LOCKING) PERMISSIVE OR
PERMISSIVE-PROTECTED LEFT TURN PHASING

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S1G-420-A

File: PW:RD/T&S/Standards/Signals/mdot 420a.dgn Rev. 06/18/2013 PLAN DATE

SHEET
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TYPICAL VEHICLE SENSOR NODE

/7

STOP BAR

10-15'

TYPICAL
6/
® | 1
6/
® |t <ii::§3 1
® . iz 1
10-15'
TYPICAL

(LOCKING)

INSTALLATION DIAGRAM

NOT TO SCALE

FOR AT TWO PHASE APPROACH WITH (LOCKING)
PROTECTED ONLY LEFT TURN PHASING

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

File: PW:RD/T&S/Standards/Signals/mdot 420a.dgn Rev. 06/18/2013

PLAN DATE

SI1G-420-A

SHEET
8 of 10




//ﬁBACK OF CURB

PLACE VSN BASED ON RIGHT TURN TRAFFIC FLOW PATTERNS

_ 10-15' | 10-15' |
TYPICAL TYPICAL
® 6’ 6’
© © — 2
3/
2
_TANGENT LINE [TYPICAL
1 6/
10 ® | <i::Ej o/
/ 6
STOP BAR ,
® | — <iiigj >

6’ 6’
® @ @
10-15" |
TYPICAL |
10-15' 10-15'
" TYPICAL TYPICAL

TYPICAL VEHICLE SENSOR NODE (NON-LOCKING) INSTALLATION DIAGRAM

FOR A TWO PHASE (COORDINATED) APPROACH WITH (NON-LOCKING)
PERMISSIVE OR PERMISSIVE-PROTECTED LEFT TURN PHASING

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S1G-420-A

File: PW:RD/T&S/Standards/Signals/mdot 420a.dgn Rev. 06/18/2013 PLAN DATE

SHEET
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//ﬁBACK OF CURB

PLACE VSN BASED ON RIGHT TURN TRAFFIC FLOW PATTERNS

_ 10-15' | 10-15' |
TYPICAL TYPICAL
® 6’ 6 X
® | ® _ v 12/
3/
P
_TANGENT LINE [[YPICAL
/ 6/
10 Ty

///% 6
STOP BAR

10-15' |
TYPICAL |

TYPICAL VEHICLE SENSOR NODE (LOCKING) INSTALLATION DIAGRAM

FOR A TWO PHASE APPROACH WITH PROTECTED ONLY LEFT TURN PHASING
% RIGHT TURNS MAY BE NON-LOCKING OR LOCKING WITH RIGHT TURN DELAYS

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE SIG-420-A SHEET

File: PW:RD/T&S/Standards/Signals/mdot 420a.dgn Rev. (g/18/2013 PLAN DATE 10 of 10




Wood pole

5/8" galvanized thru
DA bolt

Clevis fthimble

Mounting height shall
as specified on plans.

Guy strand
(%) see mofgﬁ\\\\\\\s

(%) NOTE:
Use 2 guy strands at 90° orientation.

Truss Arm
Camera

Wood pole

To grade
CAMERA/GUY STRAND
ORIENTATION

#6 stranded copper
ground wire from bracket
arm to ground rod(s)

Grade eveﬁ\\\\Q

9', 12", 15", 18’
(truss arm length
as specified on plans)

Video detection
camera

Power/Coaxial cable
4\\\}5

Camera mounting
bracket

1/2" stainless
steel band

Combination Power/Coxial cable (RG 59-3
conductor 16 AWG or approved equal)
fto control ler cabinet

1/2" wood moulding or schedule 80 PVC

Galvanized steel 2 hole sfrap
(1/4" x 1/2" Hex head lag screw
U-quard fastener or approved equal
at 3 ft spacing)

%////fGere level

127

Use non-solder
Type connector

3/4" x 10'-0" copper clad ground rod(s) as required
to provide less than 10 ohm resistance to ground.

BRACKET TRUSS ARM MOUNTED CAMERA (WOGD POLE)

NOT TO SCALE

|FW‘e:RefDoo/TR/ngnc\s/Web/Sp Det/Fin/SI1G430A. dgn Rev. 02/16/17

ENGINEER OF DELIVERY

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

ENGINEER OF DEVELOPMENT

DRAWN BY: DJF (SPECIAL DETAIL )

CHECKED BY: FHWA APPROVAL DATE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

VIDEO DETECTION
CAMERA

S1G-430-A el

PLAN DATE




9', 12", 15", 18’
(truss arm length
Steel pole as specified on plans)

Video detection
camera

5/8" dia "U” bolts, cadmium or-

zinc phosphate plating with Camera mounting
lock washers & nufs bracket

1/2" stainless
sfeel band

Mounting height shall
as specified on plans.

////////////"*COWDTHGTTOﬁ Power/Coxial cable (RG 59-3
= conductor 16 AWG or approved equal)
to controller cabinet

\\\\\\\\\\\\¥4'#6 stranded copper ground

— wire from bracket area fo
A grounding lug to ground rod(s)

BRACKET TRUSS ARM MOUNTED CAMERA (STEEL POLE)

See clamp
size-table
below

PR . Smoothed wire entrance
1" pipe nipple
7
()

Weld all around
Z| ()

SECTION "A-A"

SECTION "B-B"

CLAMP SIZE TABLE

TYPE |POLE DIAMETER
A 3.6"- 4.5
" . s B 6'1”_ 6'9”
(2) 5/8" dia. "U" boltss

cadmium or zinc phosphate
plating with lockwashers &

nuts.
—+—=—p
3/16" stock
A A
=3
DETAIL "F"

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION| (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE

S S16-430-A el
Filet RefDoc/TR/Signals/Web/Sp Det/Fin/S1G430A.dgn  Rev. 02/16/17 PLAN DATE 2 of2




HEMISPHERTCAL CAMERA

Signal Cat5e 600V. cqbeé

for power and data

Housed in 1/4” milled

aluminum, P68

2560 X 1920 pixel
resolution

NOT TO SCALE

7.9"

Lens: 180° F'sheye-'l~l’~'*’“ﬂﬂﬂﬂﬂﬂﬂlﬁ%“>\\¥///;;
9.9” Dia.

TYPICAL WIRING OF BRACKET ARM/MAST
ARM MOUNTED HEMISPHERICAL CAMERA
AND MOUNTING BRACKET

Mounting Bracket

Catbe 600V. burial grade cable

FileiRefDoc/TR/Signals/Web/Sp Det/Fin/SI1G431A.dgn Rev. 05/15/23

@®@MIDOT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

Michigan Department of Transportation

PREPARED BY

ENGINEER OF DELIVERY HEMISPHERICAL VIDEO

TRAFFIC AND SAFETY

DRAWN BY:

CHECKED BY:

ENGINEER OF DEVELOPMENT DETECTION SYSTEM

(SPECIAL DETAIL) 316_431_A

FHWA APPROVAL DATE PLAN DATE

SHEET
1 of2




1/2" stainless
steel band

hemispherical
defection camera

Mounting height of 25'-28"when
camera mounted on mast arm

\ 6'v 9. 12", 15", 18’
(fruss arm length
as specified on plans)

zé;;g Sfeel pole

120"As specified
on Plans

| _——Camera mounting

bracket

o
ey
2
zézgg Cat5e 600V. cable I
g
120"As specified E
on Plans Cat5e 600V, cab\e44~\\\\\\\\\\\\ 3
|~ =
O
D
S
= (&)
E ® ® .
= @ ® +
= 0 0 5
© 0) 2
© E
[
/ .27
#6 sftranded copper ground 2
wire from bracket area to L a2
grounding lug to ground rod(s) O\

MAST ARM/BRACKET TRUSS ARM 5/8" dia 'U" bolfs. codmium or—

zinc phosphate plating with

MOUNT ING DIAGRAMS lock washers & nuts

Camera mounted on luminaire arm
45 degrees to the intersection

Camera mounted on mast arm
approx. midway out and in
front of fthe stopbar

NOT TO SCALE

HEMISPHERICAL CAMERA PLACEMENT
RELATIVE TO INTERSECTION

Notes:

1. Camera should be mounted at least 35'
‘ l high when using a luminaire arm and no

\ less than 28" when using a mast arm. Or
as specified on fthe plans.

- 2. Mast arm mounts are only acceptable if
the camera can be located near the center
of the intersection with no occlusion.

3. Camera must be less fhan 75" from
The intersection center when mounted
N T 1 on a luminare arm and 50" on mast arm

4. Camera should be located with fhe
least amount of occlusion.

5. Installer should aim for the best
"head-on” view of all approaches.

6. Hemispherical camera shall only be
instal led on sfeel poles

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

FHWA APPROVAL DATE S I G_4 3 1-A SHEET

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIGA31A.dgn Rev. 05/15/23 PLAN DATE 2 of2

CONTROL
SECTION

JoB
NO.
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NOT TO SCALE

SPAN WIRE MOUNTED VIDEQ DETECTION CAMERA

FiletRefDoc/TR/Signals/Web/Sp Det/Fin/SIG432A.dgn Rev.

oT

Nichigan Department of Transpor

PREPARED BY

rtation

TRAFFIC AND SAFETY

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

ENGINEER OF DELIVERY SPAN WIRE MOUNTED

DRAWN BY:DSP

CHECKED BY:

ENGINEER OF DEVELOPMENT

VIDEO DETECTION CAMERA

02/16/17 SIG_432_A

FHWA APPROVAL DATE PLAN DATE

SHEET
1 of 3




| 100" Or Less

Gusseted Tube

BOTTOM TETHER MOUNTING OPTION

| 100" Or Less

\ \

I I

2
i WNCY wﬁj:ij N
Gussefed Tube
AL TOP TETHER MOUNTING GPTION AL
NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE 2/16/17 S I 6_432_A SHEET
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Nut, Hex, 1/4-20 with
External Tooth Washer, SST
(Typical 4) (*)

-
R

v

~ Washer Lock #1/4 Exfernal Star SS

Bolt, Hex, Full THD 1/4-20 X 1.25.

18-8 SS (Typical 4) (%) see note
Span Wire

SPAN WIRE CONNECTION BRACKET, FRONT VIEW

Nuts Hexs 1/4-20 with
External Tooth Washer, SST

(Typical 4) (%)

Washer Lock #1/4 External Star SS

Span Wire

Bolts Hex, Full THD 1/4-20 X 1.25,
18-8 SS (Typical 4) (%) see note

SPAN WIRE CONNECTION BRACKET, SIDE VIEW

(%) NOTE:
For Span Wires over 1/2" to 7/8" use Bolt, Hex HD,
Full THD 1/4-20 X 1.75 LG, SST.

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL )

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE 02/16/17 S I 6_43 2 _A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/S1G432A.dgn  Rev. PLAN DATE 3 of3




Aiming gun sigrﬁs\\\\\\\\\s

thernef4/77

Q;\\\\\\\\\ngicrowave Vehicle —

Detector

Waterproof
Connector

[©)

%//Rubber Gromme

<%4kkr,ll##;ﬁ,,,,.lgggff~r'444* Center H\mge
(HW (refer to Detail "A ”

thermefg//27

Cable

CJ

[T 1] B I
) 2" Hex head boHv
nut & washers

1 1/2" = 1/4 - 20
Hex head bolt

O

Ethernet Cable to Interface Board
in control ler

) [:%9 <= Universal Mounting Bracket, Aluminum
Holes & Slofs for mounting
to steel or wood poles
FRONT VIEW SIDE VIEW

BOTTOM VIEW

20.2000"
Tapped for 1/4-20 threads

0.3750"
0.3550"

I
\ \
C/L — — ‘

CENTER HINGE STAINLESS STEEL
DETAIL "A"

0.7500" i
RO.3750”\ O i
0=0.260" T W
Thru . |
2L )
B I
g \
- - ] UNTVERSAL MOUNT BRACKET
\
; SIDE VIEW TOP VIEW
0.3750 —_—
C/L
FRONT VIEW

NOT TO SCALE

|FW‘e:RefDoo/TR/Sigmc\s/Web/Sp Det/Fin/SI1G440A. dgn

Rev. 02/16/17

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

DRAWN BY: DCK

CHECKED BY:

ENGINEER OF DELIVERY

ENGINEER OF DEVELOPMENT

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

MICROWAVE VEHICLE DETECTOR

(SPECIAL DETAIL)
FHWA APPROVAL DATE

PLAN DATE

SHEET
1 of4

SIG-440-A




Microwave Vehicle Detector
///47 Bracket

%/f*Po\e
{A==0

¥ \\ ,~STOP BAR

Sight Line Y
I~
/

V

/

250" max. (50" min)
(Distance to stop bar)

=

M

Sight Target

//—STOP BAR

7

SIGHT ORTENTATION DIAGRAM

Microwave Vehicle Detector
Microwave Vehicle Detector

Universal Mounting Bracket % See Notes Universal Mounting Bracket (%) See Notfes

Bracket Truss Arm (6' max.)

Pole
Pole

. . Mounting Height
Mounting Height

for detector

16" for distance to 16" for distance fo
stop FGF < 100’ stop Fcr <100’
18" for distance to 18" for distance to
stop bar > 100’ stop bar > 100’

Grade leve Grade level
Roadway %///7 Roadway %//ﬁ
Aj\\ N Aj\\

SIDE POLE MOUNTED BRACKET TRUSS ARM MOUNTED

(¥) Notes:

1. Use 3/8" x 5" Hex head screw (2" min.) for mounting to wood poles.

2. Use 3/4” x 0.30 min. stainless steel band for mounting to steel poles,
pedistals or bracket fruss arms.

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_440_A SHEET
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Microwave_ﬁ\\\\\ﬁS

Vehicle
Detector

Universal
Mounting
Bracket

VERTICAL ORTENTATION

250" max.

50" min.

Horizontal

3 degrees (for stop bar distances up fo 100")
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erne
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Connector
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Ethernet Cable @

Interface
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Front View

Profile View

RADAR VEHICLE PRESENCE

STOP-BAR DETAIL

Top View

Note:

Radar stop bar
detector

Steel pole or
Wood pole

Radar Vehicle Presence Stop-bar Detector (RVPSD) shall be
instal led and configured in coordination with agency and/or
manufacturer representative.

NOT TO SCALE

Grade level

%/// Handhole
/

(see mounting guidelines)

to 35
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N

Ground rod
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