TYPICAL NUMBER KEY

CODES
AB = ARROW BOARD LO = LANE OPEN
AW = ADVANCE WARNING 0 = OUTSIDE (LANE CLOSURE)}
€ = CLOSURE OUT = OUTSIDE OF SHOULDER
CLT = CENTER LEFT TURN LANE MID = MIDDLE OF INTERSECTION OR ROAD
CROSS = CROSSOVER NFW = NON-FREEWAY
CruSha = CRUSH AND SHAPE PARK = PARKING LANE
EM = EARLY MERGE PCMS = PORTABLE CHANGEABLE MESSAGE SIGN
EnR = ENTRANCE RAMP (R) = RIGHT
ExR = EXIT RAMP OLL = ROLLING ROADBLOCK
FW = FREEWAY RUM = RUMBLE STRIP
GEN = GENERAL INFORMATION SD = SHORT DURATION
GORE = FREEWAY GORE AREA SHL = SHOULDER CLOSURE
IN = INSIDE SIGN = SIGN
INT = INTERSECTION SP = SPECIAL
L = LANE SPEED = SPEED
(L) = LEFT STA = STOPPED TRAFFIC ADVISORY
LC = LANE CLOSURE TR = TRAFFIC REGULATOR
LD = LONG DURATION TS = TEMPORARY SIGNAL

/1P = /IPPER MERGE

| 100 — GENERAL NOTES
AP0 110 - TRAFFIC REGULATORS
™ ‘ 120 - NON-FREEWAY
7 130 — CENTER LEFT TURN (CLT) LANES
M \ 140 - PARKING LANES
- 150 — CLT 7 LANE SECTIONS
= 160 — SIGNAL WORK
o 200 - FREEWAY CLOSURES
It 210 — FREEWAY LANE SHIFTS
M 220 — FREEWAY ENTRANCE RAMPS
¥ 230 - FREEWAY EXIT RAMPS
300 — ADVANCE WARNINGS
310 - CROSSOVER CLOSURE
320 — CRUSH AND SHAPE
340 - MERGE SYSTEMS
350 - GORE LOCATIONS
360 — ROLLING ROADBLOCK
4000 — MAINTENANCE
5000 — SURVEY
EXAMPLE TYPICAL
CODE: 152-CTL(T)=3(1R+2LLC-2(L)SHIFT
152 — TYPICAL NUMBER
CTL(7) = CENTER LEFT TURN LANE, 7 LANES TOTAL

SIR+2DLC = 3 LANES CLOSED, (1 RIGHT LANE AND 2 LEFT LANES).

2(LISHIFT = 2 LANES S

NOT TO SCALE

[FTED TO
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DISTANCE BETWEEN TRAFFIC SIGNS, "D"

o POSTED SPEED LIMIT, MPH (PRIOR TO WORK AREA)
DISTANCES 25 30 35 40 45 50 55 60 65 70 75
D (FEET) 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750
GUIDELINES FOR LENGTH OF LONGITUDINAL BUFFER SPACE, "B"
g SPEEDX MPH (PRIOR TO WORK AREA)
LENGTHS 20 25 30 35 40 45 50 55 60 65 70 75
B (FEET) 33 50 83 132 | 181 | 230 | 279 | 329 | 411 | 476 | 542 | 625
% POSTED SPEED, OFF-PEAK 85TH PERCENTILE SPEED PRIOR TO WORK STARTING, OR THE ANTICIPATED
OPERATING SPEED
MINIMUM MERGING TAPER LENGTH, "L" (FEET)
orrcET POSTED SPEED LIMIT, MPH (PRIOR TO WORK AREA)
(FEET) 25 30 35 40 45 50 55 60 65 70 75
1 11 15 21 27 45 50 55 60 65 70 75
2 21 30 41 54 30 100 | 110 | 120 | 130 | 140 | 150
3 32 45 62 80 135 | 150 | 165 | 180 | 195 | 210 | 225
4 42 60 82 107 | 180 | 200 | 220 | 240 | 260 | 280 | 300
5 53 75 | 103 | 134 | 225 | 250 | 275 | 300 | 325 | 350 | 375
6 63 90 | 123 | 160 | 270 | 300 | 330 | 360 | 390 | 420 | 450
7 73 105 | 143 | 187 | 315 | 350 | 385 | 420 | 455 | 490 | 525
8 84 120 | 164 | 214 | 360 | 400 | 440 | 480 | 520 | 560 | 600
9 94 135 | 184 | 240 | 405 | 450 | 495 | 540 | 585 | 630 | 675
10 105 | 150 | 205 | 267 | 450 | 500 | 550 | 600 | 650 | 700 | 750
11 115 | 165 | 225 | 294 | 495 | 550 | 605 | 660 | 715 | 770 | 825
12 125 | 180 | 245 | 320 | 540 | 600 | 660 | 720 | 780 | 840 | 900
13 136 | 195 | 266 | 347 | 585 | 650 | 715 | 780 | 845 | 910 | 975
14 146 | 210 | 286 | 374 | 630 | 700 | 770 | 840 | 910 | 980 | 1050
15 157 | 225 | 307 | 400 | 675 | 750 | 825 | 900 | 975 | 1050 | 1125
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UPSTREAM TAPERS

THE FORMULAS FOR THE MINIMUM LENGTH OF A TYPES OF TAPERS TAPER LENGTH
MERGING TAPER IN DERIVING THE "L" VALUES
SHOWN IN THE ABOVE TABLES ARE AS FOLLOWS:

MERGING TAPER L — MINIMUM
SHIFTING TAPER 1/2 L — MINIMUM
" = W X S®° WHERE POSTED SPEED PRIOR TO SHOULDER TAPER 173 L - MINIMOM
=W XS WHERE POSTED SPEED PRIOR TO DOWNSTREAM TAPERS
THE WORK AREA IS 45 MPH OR GREATER (USE 1S RECOMMENDED) 100" (PER LANE)
L = MINIMUM LENGTH OF MERGING TAPER
S = POSTED SPEED LIMIT IN MPH PRIOR TO WORK AREA
W = WIDTH OF OFFSET
MAXIMUM SPACING FOR CHANNELIZING DEVICES
WORK 7ONE DRUM AND 42" DEVICE SPACING (FT) NIGHTTIME 42" DEVICE SPACING (FT)
SPEED LIMIT TAPER TANGENT TAPER TANGENT
< 45 MPH 1 x SPEED LIMIT 2 x SPEED LIMIT 25 FEET 50 FEET
> 45 MPH 50 FEET 100 FEET 25 FEET 50 FEET

SIGN OUTLINE KEY

DASHED OUTLINES INDICATE A SIGN THAT SOLID OUTLINES INDICATE A SIGN THAT
EXISTS ON SITE, AND NEEDS TO BE COVERED. [S TO BE PLACED ON THE PROJECT

EXIT
>4
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GUIDELINES FOR ROLL-AHEAD DISTANCES FOR TMA VEHICLES - TEST LEVEL 2

WEIGHT OF
TMA
VEHICLE

(

PREVAILING SPEED
POSTED SPEED PRIOR
TO WORK ZONE)

ROLL-AHEAD DISTANCE*
(DISTANCE FROM FRONT OF
TMA VEHICLE TO WORK AREA)

5.5 TONS
(STATIONARY)

40 MPH OR LESS

25 FT

* ROLL-AHEAD DISTANCES ARE CALCULATED USING A 4,410 POUND IMPACT VEHICLE WEIGHT.

GUIDELINES FOR ROLL-AHEAD DISTANCES FOR TMA VEHICLES — TEST LEVEL 3

WEIGHT OF |  PREVAILING SPEED ROLL-AHEAD DISTANCE*
TMA (POSTED SPEED PRIOR (DISTANCE FROM FRONT OF
VEHICLE TO WORK ZONE] TMA VEHICLE TO WORK AREA)
c Tons 45 MPH 100 FT
(MOBILE) 50-55 MPH 150 FT
60-75 MPH 175 FT
- 45 MPH 25 F1
(STATIONARY) 00755 MPH 25 FI
6075 MPH 50 FT

* ROLL-AHEAD DISTANCES ARE CALCULATED USING A 10,000 POUND IMPACT VEHICLE WEIGHT.

®
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THE FOLLOWING NOTES APPLY IF CALLED FOR ON THE TRAFFIC TYPICAL

GENERAL NOTES

TRAFFIC REGULATOR NOTES

Gl: SEE GEN-SPACING-CHARTS FOR COMMON VALUES INCLUDING
D = DISTANCE BETWEEN TRAFFIC CONTROL DEVICES
L = MINIMUM LENGTH OF TAPER
B = LENGTH OF LONGITUDINAL BUFFER
ROLL AHEAD DISTANCE

G2: DISTANCE BETWEEN SIGNS, "D", THE VALUES FOR WHICH ARE SHOWN IN TYPICAL
GEN-KEY ~ARE APPROXIMATE AND MAY NEED ADJUSTING AS DIRECTED BY
THE ENGINEER.

G3: ALL TEMPORARY SIGNS, TYPE III BARRICADES, THEIR SUPPORT SYSTEMS AND
LIGHTING MUST MEET NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM
REPORT 350 (NCHRP 350) TEST LEVEL 3, OR MANUAL FOR ASSESSING SAFETY
HARDWARE (MASH) TL-3 AS WELL AS THE CURRENT EDITION OF THE MICHIGAN
MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES, THE CURRENT EDITION OF THE
STANDARD SPECIFICATIONS FOR CONSTRUCTION, THE STANDARD PLANS AND
APPLICABLE SPECIAL PROVISIONS. ONLY DESIGNS AND MATERIALS APPROVED
BY MDOT WILL BE ALLOWED.

G4: DO NOT STORE EQUIPMENT, MATERIALS OR PERFORM WORK IN ESTABLISHED
BUFFER AREAS.

G5: ALL EXISTING PAVEMENT MARKINGS WHICH ARE IN CONFLICT WITH EITHER PROPOSED
CHANGES IN TRAFFIC PATTERNS OR PROPOSED TEMPORARY TRAFFIC MARKINGS SHALL
BE REMOVED BEFORE ANY CHANGE IS MADE IN THE TRAFFIC PATTERN. EXCEPTION
WILL BE MADE FOR TRAFFIC PATTERNS FOR WORK LESS THAN THREE DAYS THAT
ARE ADEQUATELY DELINEATED BY OTHER TRAFFIC CONTROL DEVICES.

SIGN NOTES

S1: ALL NON-APPLICABLE SIGNING WITHIN THE CIA MUST BE MODIFIED TO FIT
CONDITIONS, COVERED, OR REMOVED. FOR GUIDANCE SEE THE WORK ZONE
SAFETY AND MOBILITY MANUAL, SECTIONS 6.01.09 AND 6.01.10.

S2: R5-18b SIGNS ARE ONLY REQUIRED ON FREEWAY PROJECTS WITH A DURATION OF
15 DAYS OR LONGER OR NON-FREEWAY PROJECTS WITH A DURATION OF S0 DAYS
OR LONGER. TO APPLY THIS TYPICAL WITHOUT R5-18b SIGNS, REMOVE THE SIGNS
AND CONSOLIDATE THE SEQUENCE AS APPROPRIATE.

S3: R5-18c [S ONLY REQUIRED IN THE INITIAL SIGNING SEQUENCE IN THE WORK ZONE.
OMIT THIS SIGN IN SUBSEQUENT SEQUENCES IN THE SAME WORK ZONE.

S4: ADDITIONAL SIGNING AND/OR ELONGATED SIGNING SEQUENCES SHOULD BE USED
WHEN TRAFFIC VOLUMES ARE SIGNIFICANT ENOUGH TO CREATE BACKUPS BEYOND
THE W20-5 SIGNS.

S5: PLACE ADDITIONAL SPEED LIMIT SIGNS REFLECTING THE WORK ZONE SPEED AFTER
EACH MAJOR CROSSROAD THAT INTERSECTS THE WORK ZONE, OR AFTER EACH
ENTRANCE RAMP THAT COMES ONTO THE FREEWAY WHERE THE REDUCED SPEED
IS IN EFFECT. PLACE ADDITIONAL SPEED LIMIT SIGNS AT INTERVALS ALONG THE
ROADWAY SUCH THAT NO SPEED LIMIT SIGNS ARE MORE THAN 2 MILES APART.
WHEN REDUCED SPEED LIMITS ARE UTILIZED IN THE WORK AREA, PLACE ADDITIONAL
SPEED LIMIT SIGNS RETURNING TRAFFIC TO [TS NORMAL SPEED BEYOND THE LIMITS
OF THE WORK AREA AS INDICATED. IF PERMANENT SIGNS DISPLAYING THE CORRECT
SPEED LIMIT ARE POSTED, OMIT ALL W3-5b AND R2-1 SIGNS AND REDUCE SPACING
ACCORDINGLY.

S6: FABRICATE SPECIAL SIGNS IN ACCORDANCE WITH CURRENT SIGNING DESIGN
STANDARDS.

S7: PLACE ADDITIONAL R8-3 SIGNS AT A MAXIMUM 500" SPACING THROUGHOUT
THE WORK ZONE.

S8: WHEN SPEED LIMIT SIGNS CANNOT BE PLACED SIDE BY SIDE AS SHOWN,

PLACE THEM "D" DISTANCE APART.

S8: STOP SIGNS NOT REQUIRED IF SIGNALS ARE ON 4-WAY FLASHING RED.
STOP AHEAD SIGNS ARE NOT REQUIRED [F THERE IS ADEQUATE VISIBILITY
OF THE STOP SIGN OR IF SIGNALS ARE BEING USED TO CONTROL TRAFFIC.

S10: PLACE REDUCED SPEED ZONE AHEAD SIGN (W3-5b) HERE WHEN USING
A SPEED REDUCTION IN THIS DIRECTION.

SL1:THE NUMBER OF W1-6 SHIFT SIGNS TO PLACE FOR A SHIFT IS AS FOLLOWS:
SHIFTS 4FT OR LESS, PLACE ONE W1-6(R)(L)
SHIFTS 5FT TO 12FT, PLACE TWO W1-6(R)L)
SHIFTS MORE THAN 12FT, PLACE THREE OR MORE W1-6(R)(L) SIGNS DEPENDING UPON
LENGTH OF SHIFT AND AS PER THE ENGINEER.

S12:PLACE R2-1 SIGNS AS DETAILED IN NOTE S5 WHEN THERE IS A SPEED REDUCTION

IN THIS DIRECTION

TR1:TRAFFIC REGULATORS MUST FOLLOW ALL THE REQUIREMENTS IN THE STANDARD
SPECIFICATIONS, THE STANDARD PLANS AND APPLICABLE SPECIAL PROVISIONS,
THE CURRENT VERSIONS OF THE TRAFFIC REGULATOR'S INSTRUCTION MANUAL
AND THE VIDEQ "HOW TO SAFELY REGULATE TRAFFIC IN MICHIGAN".

THE MAXIMUM DISTANCE BETWEEN THE TRAFFIC REGULATORS [S DETERMINED
BY THE ROADWAY ADT, GEOMETRICS, AND AS DIRECTED BY THE ENGINEER.

TR

N

:PROVIDE APPROPRIATE BALLOON LIGHTING TO SUFFICIENTLY ILLUMINATE TRAFFIC
REGULATOR'S STATIONS WHEN TRAFFIC REGULATING IS ALLOWED DURING
THE HOURS OF DARKNESS.

TR

99

PROVIDE EITHER A STOP/SLOW AFAD OR A RED/YELLOW LENS AFAD, MEETING
THE REQUIREMENTS OF THE MMUTCD

TEMPORARY TRAFFIC CONTROL DEVICE NOTES

TCD1: THE MAXIMUM DISTANCE IN FEET BETWEEN CHANNELIZING DEVICES IN A TAPER
SHOULD NOT EXCEED 1.0 TIMES THE WORK ZONE SPEED LIMIT IN MPH FOR
ROADWAYS WITH A POSTED WORK ZONE SPEED LIMIT LESS THAN 45 MPH AND
SHOULD NOT EXCEED 50 FEET ON ROADWAYS WITH A POSTED WORK ZONE SPEED
LIMIT OF 45 MPH OR GREATER. THE SPACING FOR 42 INCH CHANNELIZING DEVICE
TAPERS ARE NOT TO EXCEED 25 FEET AT NIGHT.

TCD2: THE MAXIMUM DISTANCE IN FEET BETWEEN CHANNELIZING DEVICES IN A TANGENT
SHOULD NOT EXCEED TWICE THE WORK ZONE SPEED LIMIT IN MPH FOR ROADWAYS
WITH A POSTED WORK ZONE SPEED LIMIT LESS THAN 45 MPH AND SHOULD NOT
EXCEED 100 FEET ON ROADWAYS WITH A POSTED WORK ZONE SPEED LIMIT OF
45 MPH OR GREATER. THE SPACING FOR 42 INCH CHANNELIZING DEVICE TANGENTS
ARE NOT TO EXCEED 50 FEET AT NIGHT.

TCD3: TYPE [II BARRICADES MUST BE LIGHTED FOR OVERNIGHT CLOSURES.

TCD4: WHEN THE HAUL RGAD IS NOT IN USE, PLACE LIGHTED TYPE IIl BARRICADES WITH
"ROAD CLOSED" EXTENDING COMPLETELY ACROSS THE HAUL ROAD.

TCD5: USE OBJECT MARKER SIGNS IN LIEU OF THE TYPE B HIGH INTENSITY LIGHT SHOWN
IN THE STANDARD PLAN FOR TEMPORARY CONCRETE BARRIER (R-53, AND R-126)
WHEN USED WITH A TEMPORARY SIGNAL SYSTEM. THE OBJECT MARKERS MUST BE
A MINIMUM OF 12 INCHES [N WIDTH AND 36 INCHES IN HEIGHT AND HAVE ORANGE
AND WHITE RETROREFLECTIVE SHEETING. THE RETROREFLECTIVE SHEETING MUST
HAVE ALTERNATING DIAGONAL ORANGE AND WHITE STRIPES SLOPING DOWNWARD AT
AN ANGLE OF 45 DEGREES IN THE DIRECTION VEHICULAR TRAFFIC IS TO PASS.

TCD6: PLACE LIGHTED ARROW PANELS AS CLOSE TO THE BEGINNING OF TAPERS AS
PRACTICAL, BUT NOT IN A MANNER THAT WILL OBSCURE OR CONFUSE APPROACHING
MOTORISTS WHEN PHYSICAL LIMITATIONS RESTRICT PLACEMENT. [N CURBED
SECTIONS, IF ARROW BOARD CANNOT BE PLACED BEHIND CURB, PLACE ARROW
BOARD IN THE CLOSED LANE AS CLOSE TO THE BEGINNING OF TAPER AS POSSIBLE.

TCD7: ADDITIONAL TYPE III BARRICADES MAY BE REQUIRED TO COMPLETELY CLOSE
OFF ROAD FROM EDGE OF PAVEMENT TO EDGE OF PAVEMENT.

TCD8: WHERE THE SHIFTED SECTION [S SHORTER THAN 600 FEET, A DOUBLE
REVERSE CURVE SIGN (W24-1) CAN BE USED INSTEAD OF THE FIRST
REVERSE CURVE SIGN, AND THE SECOND REVERSE CURVE SIGN CAN BE OMITTED.

TCD9: RUMBLE STRIPS ARE TO BE PLACED AS SPECIFIED IN THE CONTRACT.
IF NOT SPECIFIED IN THE CONTRACT, PLACE RUMBLE STRIPS AS
SHOWN, AND IN ACCORDANCE WITH THE RUMBLE STRIP MANUFACTURER'S
RECOMMENDATIONS. AN ARRAY OF RUMBLE STRIPS CONTAINS
THREE RUMBLE STRIPS. PLACE THE RUMBLE STRIPS IN THE ARRAY
AT A CONSISTENT DISTANCE, BETWEEN 10' AND 20" APART.

TCD10: SEE THE WORK ZONE SAFETY AND MOBILITY MANUAL, PORTABLE
CHANGEABLE MESSAGE SIGN GUIDELINES FOR RECCOMENDED AND
CORRECT PCMS MESSAGING. STAGGER PCMS THAT ARE ON OPPOSING
SIDES OF THE ROAD 1000 FEET FROM EACH OTHER.

RAMP NOTES

RMP1: WHEN CONDITIONS ALLOW, E5-1 SIGNS MUST BE REMOVED OR COVERED AND
CHANELIZING DEVICES MUST BE POSITIONED TO ENABLE RAMP TRAFFIC TO
DIVERGE IN A FREE MANNER

RMP2: STOP AND YIELD CONDITIONS SHOULD BE AVOIDED WHENEVER PRACTICAL.
WHEN CONDITIONS WARRANT, R1-1 SIGNS MAY BE USED IN PLACE OF
R1-2 SIGNS. WHEN R-1 SIGNS ARE USED, W3-1 SIGNS MUST BE USED
IN PLACE OF W3-2 SIGNS. CONSIDERATION SHOULD BE GIVEN TO CLOSING
THE RAMP TO COMPLETE WORK TO ALLOW AN ADEQUATE MERGE DISTANCE.
WORK SHOULD BE EXPEDITED TO AVOID THE STOP AND/OR YIELD CONDITIONS.
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THE FOLLOWING NOTES APPLY IF CALLED FOR ON THE TRAFFIC TYPICAL

SIGNAL NOTES

SIGTL:

MAINTENANCE AND SURVEYING NOTES

EXISTING SIGNAL MUST BE EITHER 4-WAY FLASHING RED, BAGGED, OR TURNED OFF.
SIGNAL [S IN OPERATION.

DELINEATE THE WORK ZONE AREA WITH 28 INCH CONES FOR DAYTIME WORK, OR
42 INCH CHANNELIZING DEVICES FOR NIGHTTIME WORK.

THE CONTRACTOR MUST HAVE A DESIGNATED SPOTTER [F THE AERIAL BUCKET
TRUCK [S LOCATED OVER ACTIVE TRAVEL LANES.

THE LOWEST POINT OF THE BUCKET MAY NOT TRAVEL BELOW 14 FOOT VERTICAL
CLEARANCE. THE CONTRACTOR MUST UTILIZE AN ALTERNATE SET UP, OR PLACE
THE INTERSECTION IN A 4 WAY STOP IF THE 14 FOOT VERTICAL CLEARANCE IS
COMPROMIZED. USE TRAFFIC REGULATORS TO CONTROL TRAFFIC THROUGH THE
INTERSECTION WHEN TRAFFIC IS PLACED IN A 4 WAY STOP.

DELINEATE THE TRUCK WITH CHANNELIZING DEVICES. THE POSITION OF THE
TRUCK MAY BE MOVED TO FACILITATE WORK.

MS1:

WHENEVER STOPPING SIGHT DISTANCE EXISTS TO THE REAR, THE SHADOW
VEHICLES SHOULD MAINTAIN THE RECOMENDED DISTANCE FROM THE WORK
AREA AND PROCEEED AT THE SAME SPEED. THE SHADOW VEHICLE SHOULD
SLOW DOWN AND TRAVEL AT A FARTHER DISTANCE TO PROVIDE ADEQUATE
SIGHT DISTANCE IN ADVANCE OF VERTICAL OR HORIZONTAL CURVES

WORKERS OUTSIDE OF VEHICLES SHOULD WORK WITHIN 150' OF WORK VEHICLES
WITH AN ACTIVATED BEACON, BETWEEN THE "BEGIN WORK CONVOY" SIGN

AND THE "END WORK CONVOY" SIGN, OR BETWEEN THE "WORK ZONE BEGINS' AND
"END ROAD WORK" SIGN.

WORK OR SHADOW VEHICLES WITH OR WITHOUT A TMA MAY BE USED TO
SEPARATE THE WORK SPACE FROM TRAFFIC. [F USED, THE VEHICLES
SHOULD BE PARKED ACCORDING TO THE ROLL AHEAD DISTANCE

TABLES.

WORK AND SHADQOW VEHICLES SHALL BE APPROPRIATELY EQUIPPED WITH AN
ACTIVATED AMBER BEACON.

WHEN WORKERS ARE QUTSIDE THEIR VEHICLES IN AN EXISTING LANE WHILE
A MOBILE OPERATION IS OCCURRING DURING THE NIGHTTIME HOURS,
CHANNELIZING DEVICES TO DELINEATE OPEN OR CLOSED LANES AT 50 FT
SPACING MUST BE USED. AN EXAMPLE OF AN OPERATION (BUT NOT LIMITED
TO) IS THE LAYOUT OF CONCRETE PATCHES.

W21-6 AND W20-1 SIGNS MAY BE SUBSTITUTED AS DETERMINED BY THE
TYPE OF WORK TAKING PLACE AS PER THE ENGINEER.
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SIGN NUMBER KEY

EXIT
P

E5-1F
48" x 48"
60" x 48"

LOT CAR
FOLLOW ME

EXIT
OPEN

E5-2
48" x 36"

EXIT EXIT

CLOSED ONLY
E5-2a E5-3
48" x 36" 48" x 36"

30 MPH

20

MPH

E13-1P
VAR x 24"

E13-1aP
36" x 24"

ROAD WORK END
NEXT XX MILES ROAD WORK
G20-1 G20-2
60" x 24" 48" x 24"

620—4 \ _ ~_ ) N
360y 18" Mi-1 Mi-2 Mi-2 Mi-3 MI-3
225" x 18" 18" x 18" 225" x 18" 18" x 18" 225" x 18"
30" x 24" 24" x 24" 30" x 24" 24" x 24" 30" x 24"
45" x 36 36" x 36" 45" x 36" 36" x 36" 45" x 36"
60" x 48" 48" x 48" 0" x 48" 48" x 48" 60" x 48"
county M1-6 M1— M3-1 M3-2
ML -4 ML -4 M1-5 MI-50 18" x 18" 225" x 18" 12" x 6" 12" x 6"
18" x 18" 22.5" x 18" 18" x 18" 18" x 18 24" x 24" 30" x 24" 18" x 9" 18" x 9"
24" x 24" 30" x 24" 24" x 24" 24" x 24" 36" X 36" 45" x 36" 24" x 12" 24" x 12"
36" x 36" 45" x 36 30" x 30" 30" x 15" 30" x 15"
48" x 48" 60" x 48" 36" x 36 36" x 18" 36" x 18"
M3-3 M3-4 MA-1 MA-La Ma-2 Ma—3 Ma—4 MA—5
1y e 1oy e 1ov y g vy 8 oy e Lo e 1av x o v e
18" x 9" 18" x g 18" x o 18" x 9" 18" x g 18" x 9" 240 % 12" 18" x o
24" x 12" 24" x 12" 24" x 12" 24" x 12" 24" x 12" 24" x 12" 30" x 15" 24" X 12"
30" x 15" 30" x 15 30" x 15" 30" x 15" 30" x 15" 30" x 15" 36" x 18" 30" X 15"
36" x 18" 36" x 18" 36" x 18" 36" x 18" 36" x 18" 36" x 18" 36" X 18"
—_— END DETOUR DETOUR
DETOUR| DETOUR
e M4—8b
M4—6 Ma—1 MA—Ta Mi-8 MA—8q
1 , " . MA—SL MA—9R
12" x 6" 12" x 6" 12" % 6" 12" x 6" 24" x 18 24" x 12 30" x 24" 30" % 24"
18" x 9" 18" x 9" 18" x 9’ 18" x 9" 48" x 36" 18" X 36
24" x 12" 24" x 12" 24" x 12 24" x 12 60" x 48" 60" x 48"
30" x 15" 30" x 15 30" x 15" 30" x 15
36" x 18" 36" x 18" 36" x 18"
DETOUR DETOUR DETOUR DETOUR DETOUR
¢ I I > \ ’ ‘
M3 -9k WMI-9KR M3—gmL MZ—SmR M4=9dL MA—9e
30" x 30 30" x 30 30" x 30 30" x 30 12" x 18" 12" x 18"
48" x 42" 48" x 42" 48" x 42" 48" x 42
60" x 54 60" x 54" 60" x 54" 60" x 54"
= » A e o> Fotton
END «* > M4-10L M4-10R M4-11q
MI—9f M4—9qL M4—3gR M4—3h M40 48" x 18 48" x 18 120 x e
12" x 18" 12" x 18" 12" x 18" 12" x 24 12" x 18 18" x 9
24" X 12"
30" X 15"
36" X 18"
M5—1L W5—1R M5—2L M5—2R M5-3 Wo-1L M6-1R Mo—2L
17y g 17 5 g 17y g 17 g Loy g 5% o 120y g 1on g
21" x 15" 21" x 15" 21" x 15" 21" x 15" 21" x 15" 18" x 12 18" x 12 18" x 12°
30" x 21" 30" x 21" 300 x 21" 30" x 21" 30" x 21" 21" x 15" 21" x 15" 21" x 15"
30" x 21" 30" x 21" 30" x 21"
M6—2R Wo—3 W6—4 M6—5 Mo—6L M6—6R Me—TL M6—TR
12" x 9" 12" x 9" 12" x 9" 12" x 9" 12" x 9" 12" x o 1% x 9" 12" x 9"
18" x 12" 18" x 12" 18" x 12" 18" x 12 18" x 12 18" x 12 18" x 12° 18" x 12°
21" x 15" 21" x 15" 21" x 15" 21" x 15" 21" x 15" 21" x 15" 21" x 15" 21" x 15"
30" x 21" 30" x 21" 30" x 21" 30" x 21" 30" x 21" 30" x 21" 30" x 21" 30" x 21"
SEE MDOT SHS L3-WORK ZONE FOR SIGN DETAILS
< MAINTAINING TRAFFIC TYPICAL PATES e 2021
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SIGN NUMBER KEY

NORTH SOUTH FRONT BACK
@ NORTH || SOUTH N 7 /\
KEEP KEEP \\ 4 \/
LEFT RIGHT OM=3L 3R T
8-1ql Ve 1o N8-2d L2" x 36" 128 x 36 18" x 18" 15 T
36" X 66" 36" X 66" 60" x 48" 24" x 48 24" x 48 24" X 24" v X o
36" x 72" 36" x 72" 30" % 30 24" x 24
36" x 36"
48" x 18"
60"
SPEED
0 LIMIT i NO @ “
ONCOMING PRESENT
TRAFFIC XX 45 TURNS % ONLY
R1-2aP R2-1 R2-1a R3-1 R3-2 R3-3 R3-4
24H X 18H 18H X 24H 48" x 60" 24" % 24" 24" % 24" 24"y 240 24"y 24" RH375L H
36" x 30° 24" x 30" 300 % 30" 500 % 300 Sor w ser 50" « 30" 30" x 36°
48" x 36 30H X 36H 36" x 36" 36" x 36" 48" x 48" 36" x 36" 36" x 48
36" x 48 18" o 250 18" o 2g0 180w a0
48" x 60"
LEFT LANE RIGHT LANE
MUST MUST '] r
ONLY ONLY T;";ﬁ;‘[‘ T”;g 7“:: ONLY H ONLY ONLY H ONLY
R3-5R R3-5a R3-6L R3-6R 30" x 30" 30" x 30" 3‘3*80 \ FiBde \
30" x 36" 30" x 36" 20 % 36" 30" x 36" 360 % 36" 36 % 36 36" x 30 36" x 30
36" x 48" 36" x 48" 420 % 18t 42" x 48"
DO PASS ' STAY (WO WARE /
NOT WITH ' IN “ sWORKER
PASS CARE LANE 1% YEARS
RE-1 R4-2 R R4-5 RE=S oL 30" x 18" R5-18b
12" x 18" 12" x 18" 1t % 1g 18" x 24 18" x 24 R 36" x 24" 48" x 60"
18" x 24" 18" x 24" 15" % par 24" x 30" 24" x 30 e 42" % 30"
24" x 30 24" x 30 ol ¥ 30" 36" x 48" 36" x 48" X
36" x 48" 36" x 48" Ser o 18" 48" x 60" 48" x 60"
48" x 60" 48" x 60" 19"« 60"
e o o
WORK LANES ONE TRUCKS
7ONE ILBEGIN WORK CONVOY | ILEND WORK CONVOY || DURING LANE INTO ‘
BEGINS R5-18d Ro-18e BACKUPS RIGHT WORK_ZONE 350 x 12"
R 180 8t 2tz R5-187 R5-189 R5-18n 54" x 18"
48" x 48" 48" x 60" 30" x 42 48" x 60
ONE ONE
EEny WAY WAY SIDEWALK CLOSED
R6-1R < —) AHEAD
36" x 12" =T = PEDESTRIAN SIDEWALK SIDEWALK_CLOSED
54" x 18" 12" x 16" 12" x 16" 12R8*312 CROSSWALK CLOSED USE OTHER SIDE CROSS HERE
18" x 24" 18" x 24" pxL2
, ol Ll 18" x 18" R3-8 R9-9 RI-10 RI-11L
24" x 30 24" x 30 . . . .
. \ 36" x 18 24" x 12 24" x 12 24" x 12"
36" x 48" 36" x 48" 24" x 24 30" x 18" . , , ,
48" x 60" 18" ¥ 60" 36" x 36" 48" x 24 48" x 36
48" x 48"
SIDEWALK CLOSED
STOP
AHEAD SIDEWALK CLOSED SIDEWALK CLOSED WERE N ROAD RAMP EXIT CROSSOVER
CROSS  HERE CROSS HERE CROSS  HERE RED CLOSED CLOSED CLOSED CLOSED
RI-11R Ro-11al RI-110R RIL-2 R11-2a RL1-2b RIL-2C
24" x 12" 24" x 12" 24" x 12" R10-6D 48" x 30" 48" x 30" 48" x 30" 60" x 30"
98" 36" 48" o 240 “h8r o 24 36" x 54
ROAD CLOSED BRIDGE 0UT ROAD CLOSED
10 MILES AHEAD 10 MILES AHEAD T0
LOCAL TRAFFIC ONLY LOCAL TRAFFIC ONLY THRU TRAFFIC
RI1-3a RI1-3b R1I1-4
60" x 30 60" x 30 60" x 30
SEE MDOT SHS 13-WORK ZONE FOR SIGN DETAILS
< MAINTAINING TRAFFIC TYPICAL PATES e 2021
() NOT TO SCALE i3 TRAFFIC TYPICALS -

Michigan Department of Transportation

FILE: 103-GEN-SIGN.dgn

" 103-GEN=SIGN

SIGN SHEET

2 OF 5




SIGN NUMBER KEY

2

0

Y o » @ & @

Wi-1L WR w1 2L - - - - -
18" x 18" 18" x 18" 18" x 18" 8” M 8” 6 X 6:: 3 x 3611 8“ X 18‘ 8“ X 18‘
24" x 24" 24" x 24" 24" x 24" 24" x 24" 48" x 48 48" x 48 24" x 24" 24" x 24"
30" x 30" 30" x 30 30" x 30" 30" x 30 30" x 30 30" x 30"
36" x 36" 36" x 36" 36" x 36" 36" x 36" 36" x 36" 36" x 36"
48" x 48" 48" x 48" 48" x 48" 48" x 48" 48" x 48" 48" x 48"

30" x 30"
36" x 36"
W24-1L 48" x 48"

Wi-4L W1-4R W1-4bL W1-4bR Wi-4cl W1-40R ALL W24-1R
18" x 18" 18" x 18" 24" x 24" 24" x 24" 24" x 24" 24" x 24" 30" x 30"
24" x 24" 24" x 24" 30" x 30" 30" x 30" 30" x 30" 30" x 30" LANES 36" x 36"
30" x 30" 30" x 30" 36" x 36" 36" x 36" 36" x 36" V20 —Top 48" x 48"
36" x 36" 36" x 36" 48" x 48" 48" x 48" 48" x 48" 24 % 18"

48" x 48" 48" x 48" ) 30" x 24"
/ \
74
\ Wi-6L Wi-6R T -y

W24-1aL W24-1aR W24-1bL W24-1bR %g X % %é X ﬁ 12" x 18" 12" x 18"
30" x 30" 30" x 30" 30" x 30" 30" x 30" o X o e X o 18" x 24" 18" x 24"
36" x 36" 36" x 36" 36" x 36" 36" x 36" co" i o co" i o 24" x 30" 24" x 30"
48" x 48 48" x 48 48" x 48 48" x 48 o6 % 45" o x 18" 30" x 36" 30" x 36"

36" x 48" 36" x 48"
8\ g "
XX MPH REDUCED
¢ /’ SPEED ZONE ) SPEED ZONE )

W3-1 W3-2 W3-3 W3-4b W3-5
18" x 18" 18" x 18" 18" x 18" 30" x 30 36" x 36" 30" x 30"
24" x 24" 24" x 24" 30" x 30" 36" x 36" 48" x 48" 36" x 36" 36" x 36"
30" x 30" 30" x 30" 36" x 36" 48" x 48" 48" x 48" 48" x 48"
36" x 36" 36" x 36" 48" x 48" 60" X 60"

48" x 48" 48" x 48"
< : > / \,
\V/ \V/ y

Wa-1L WA-1R wa-2L Wa-2R wa-3L WA-3R Wa-sL Wa-5R
24" x 24 24" x 24" 30" x 30 30" x 30 30" x 30 30" x 30" 24" x 24 24" x 24"
30" x 30" 30" x 30" 36" x 36" 36" x 36" 36" x 36" 36" x 36" 30" x 30" 30" x 30"
36" x 36" 36" x 36" 48" x 48" 48" x 48" 48" x 48" 48" x 48" 36" x 36" 36" x 36"
48" x 48" 48" x 48" 48" x 48" 48" x 48"

NO /

MERGE < > ‘ >

AREA
Wa-5p Wa-eL waZer
18" x 24" 24" x 24 24" x 24" 30" x 30"

24" x 30" 30" x 30 30" x 30 36" x 36" 30" x 30"
36" x 36" 36" x 36" 48" x 48" 36" x 36"
48" x 48" 48" x 48" 48" x 48"

W5-4 We-1 W6-2 W63 Wo-4
30" x 30" 30" x 30 30" x 30 30" x 30 12" x 18" 24" x 24" 18" x 18
36" x 36" 36" x 36" 36" x 36" 36" x 36" 30" x 30" 30" x 30" 24" x 24"
48" x 48" 48" x 48" 48" x 48" 48" x 48" 36" x 36" 36" x 36" 30" x 30

48" x 48" 48" x 48" 36" x 36"
48" x 48"
SEE MDOT SHS L3-WORK ZONE FOR SIGN DETAILS
< MAINTAINING TRAFFIC TYPICAL DATE: JUNE 2001
() NOT TO SCALE [ TRAFFIC TYPICALS -
Michigan Department of Transportation
103-GEN-SIGN SIGN SHEET
FILE: 103-GEN-SIGN.dgn 3 OF 5




SIGN NUMBER KEY

N\

18" x 18"
24" x
30" x 30"
36" x
48" x

24" x 24"
30" x 30"
36" x 36"
48" x 48"

w8-18
24" x 24"
36" x 36"
48" x 48"

W9-2R

30"
36
48"

x 30"
X 36'
X 48'

36" x 36"
48" x 48"

EXIT

N

25

MPH

W13-6a
24" x 42"
36" x 60"
48" x 84"

N\

18" x 18'
30" x 30"
36" x 36"
48" x 48"

N\

we-12
30" x 30
36" x 36"
48" x 48"

W8-23
24" x 24"
36" x 36"
48" x 48"

wi2-1
24" x 24"
30" x 30"
36" x 36"
48" x 48"

RAMP

N

25

MPH

W13-7
24" x 42"
36" x 60"
48" x 84

Y
We-4
18" x 18"
24" x 24"
30" x 30"
36" x 36"
48" x 48"

7\

\\\\\ /
W8-14
24" x 24"
30" x 30"
36" x 36"

48" x 48"

W8-24
30" x 30"
36" x 36"
48" x 48"

7\

W8-5
24" x 24
30" x 30"

X

X
36" x 36

x 48"

48"

35

M.P.H.
W13-1P
18" x 18"
24" x 24"
30" x 30
RAMP
e
Wi3-ta 36" x 24"
24" x 42 40" x 30"
36" x 60" 48" x 36"
48" x 84" 64" x 48"

WHEN
WET
W8-5P
24" x 18"

30" x 24"
36" x 30"

W8-15P
24" x 18"
30" x 24"
36" x 30"

RUMBLE
STRIPS
AHEAD /

W8-26
36" x 36
48" x 48'

MPH

W13-2
24" x 30"
36" x 48"
48" x 60"

500
FEET

W16-2P
18" x 12
24" x 18"
30" x 24"

We-1

X

30" x 30"
36" x 36"
48" x 48"

w8-17L
24" x 24"
30" x 30"
36" x 36"
48" x 48"

30" x 30"
36" x 36"
48" x 48"

NEXT
X MILES

W16-4aP
18" x 12
24" x 18"
30" x 24"
36" x 30"

we-8
24" x 24"
30" x 30"
36" x 36"
48" x 48"

W8-17R
24" x 24"
30" x 30"
36" x 36"
48" x 48"

AN
)\ 4

W1i1-10
24" x 24"
30" x 30"
36" x 36"
48" x 48"

ON
RAMP

W13-4P
24" x 24"
36" x 36"

TRAFFIC
CIRCLE

Wil6-12P
24" x 18"

LOW
SHOULDER

w8-9
24" x 24"
30" x 30"
36" x 36
48" x 48"

SHOULDER
DROP-OFF

W8-17P
24" x 18"
30" x 24"
36" x 30"

7\
N/

W9-2L
30" x 30"
36" x 36"
48" x 48"

TRUCK
< CROSSING >

W11-10a
24" x 24"
30" x 30"
36" x 36"
48" x 48"

EXIT

N

25

MPH
W13-6
24" x 42"
36" x 60"
48" x 84"

WHEN
FLASHING
W16-13P

24" x 18"
30" x 24"

Michigan Department of Transportation

FILE: 103-GEN-SIGN.dgn

" 103-GEN=SIGN

SIGN SHEET

A\
W20-10 W20-1d W20-3 W20-30
24" x 24" 24 x 24" 30" x 30" 30" x 30" 30" x 30"
30" x 30" 30" x 30" 30 x 30" 36" x 36" 36" x 36" 36 x 36"
36" x 36" 36" x 36" 36" x 36" 48" x 48" 48" x 48" 48" x 48"
48" x 48" 48" x 48" 48" x 48"
60" x 60" 60" x 60" 60" x 60"
SEE MDOT SHS 13-WORK ZONE FOR SIGN DETAILS
< MAINTAINING TRAFFIC TYPICAL PATES e 2021
NOT TO SCALE |7 TRAFFIC TYPICALS =

4 OF 5




SIGN NUMBER KEY

N\
RAMP LEFT LANE Vi
CLOSED
CLOSI
N\ AHEAD, ALHEAEI)D N / N /
W20-3b W20-4 W20-4c W20-5C W20-5L W20-501 W2025L2 W20-5R
30" x 30" 30" x 30" 36" x 36" 30" x 30" 30" x 30" 30" x 30" 30" x 30" 30" x 30"
36" x 36" 36" x 36" 48" x 48" 36" x 36" 36" x 36" 36" x 36" 36" x 36" 36" x 36"
48" x 48" 48" x 48" 48" x 48" 48" x 48" 48" x 48" 48" x 48" 48" x 48"
LEFT
futhes ¢ SIDEWALK
N GSEy g J CLOSED
AHEAD
W20=5R1 W20-5R2 W20-5aL2 W20-5aL3 W20-5aR? W20-5aR3 W20-7a W20-8
30" x 30" 30" x 30" 30" x 30" 30" x 30" 30" x 30" 30" x 30" 30" x 30" 24" x 18"
36" x 36" 36" x 36" 36" x 36" 36" x 36" 36" x 36" 36" x 36" 36" x 36"
48" x 48" 48" x 48" 48" x 48" 48" x 48" 48" x 48" 48" x 48" 48" x 48"
Va Va
CROSSOVER
0SSOV CONCRETE
USE NEXT CURING | PINE GROVE | || PINE GROVE |
CROSSOVER W20-10 W20-12p W20-13P \ \ 36" x 12"
W20-9 487 x 240 VARIABLE x 12 VARIABLE x 12" W20=14L W20=14R 18" x 10"
54" x 48" 66" x 30 36" x 36" 36" x 36"
48" x 48" 18" x 48"
EMERGENCY EMERGENCY RUCKS
PULL OFF PULL OFF ENTERIG
& EXITING
AREA AREA NRoroway/ N /
o ) ] 500 FT 172 MILE
18 x 120 W20-15 W20-154 W20-15¢ W20-15d W20-16 W20-17 Wet-1
36" x 36" 36" x 36" 18" x 54" 48" x 54 36" x 36' 36" x 36" 24" % 24"
48" x 48" 48" x 48" 48" x 48" 48" x 48" 30" x 30"
36" x 36"
48" x 48"
LEFT RIGHT LEFT
SLOW MOVING SHOULDER
SHOULDER SHOULDER tL0sED
Woi-4
) 36t x 18 w2150 W21-5aR W21-5bL
24" % 24" 30" x 30" 30" x 30" 30" x 30"
30" x 30" 36" x 36" 36" x 36" 36" x 36"
36" x 36" 48" x 48" 48" x 48" 48" x 48"
48" x 48" 50" x 60" 80" x 60" 60" x 60"
V4
TURN OFF END
“thoseo" e WY §a00 BLASTING
AHEAD CELL PHONE ZONE W3-l
N\ N\ — — W "
W21-5bR W2l-6 W2l-8 W22-1 4va2§ 326” ﬁzi 330” 48" x 24
30" x 30" 24" x 24" 30" x 30" 30" x 30" 30" x 30" PETR
36" x 36" 30" x 30" 36" x 36" 36" x 36" 36" x 36"
48" x 48" 36" x 36" 48" x 48" 48" x 48" 48" x 48"
60" x 60" 48" x 48"
NEW
TRAFFIC
PATTERN
AHEAD
N\
W23-2
36" x 36"
48" x 48"
SEE MDOT SHS 13-WORK ZONE FOR SIGN DETAILS
< MAINTAINING TRAFFIC TYPICAL PATES e 2021
() NOT TO SCALE i3 TRAFFIC TYPICALS -

Michigan Department of Transportation

" 103-GEN=SIGN

FILE: 103-GEN-SIGN.dgn

SIGN SHEET

5 0F 5




INCORRECT CORRECT
USAGE USAGE

PLACEMENT ON A CREST VERTICAL CURVE

INCORRECT CORRECT
USAGE USAGE

PLACEMENT ON A SAG VERTICAL CURVE

NOT

500" OR MORE

CORRECT

INCORRECT
USAGE

USAGE

TO SCALE PLACEMENT ON A HORIZONTAL CURVE

NOTE:

ENSURE THE ARROW REMAINS CLEARLY LEGIBLE AT DISTANCES FROM 2,500 FEET TO 200 FEET, FROM ALL TRAFFIC
LANES AND ROADWAY ENTRANCES. DO NOT PLACE THE LIGHTED ARROW ON A HORIZONTAL OR VERTICAL CURVE THAT

MIGHT INTERFERE WITH THIS LEGIBILITY REQUIREMENT.

< MAINTAINING TRAFFIC TYPICAL DATE: VAY 2021
M‘h_‘D LL) 1 NOT TO SCALE NO: USE OF ARROW BOARD ON HILL OR CURVE SHEET:

ichigan Department o ransporration 1 O4_GEN_A B AND wORK ZONE LAYOUT

FILE: 104-GEN-AB.dgn 1 0OF 1




. KEY
eee  CHANNELIZING DEVICES
[
INJURE / ‘ ‘ 1 1 S&=%  LIGHTED ARROW PANEL
KILL A ‘
swgglgin' — T 4= TRAFFIC FLOW
15 YEARS o
R5-180 b 1 _ END B REFLECTS EXISTING SPEED LIMIT
w ROAD WORK
8|2 T 620-2 PLACE SIGN AS INDICATED IN NOTE S5
[}
& PLACE SIGN AS INDICATED IN NOTE S2
SPEED
;‘852 T L1 LIMIT
::Gﬂs _ R )R(z)i( 7 STANDARD NOTES
5o =
p— (SEE 102-GEN-NOTES}
LiMiT T GENERAL: G1, G2, G3, 64
XX . — SIGNING: S1, 52, S3, S5, 510, S12
@ L DEVICES: TCD1, TCD2, TCD6
R2-1 o o
(o)
‘ SPEED
qu LIMIT
I
‘ J - R2-1
| =
[a
<T
SPEED 5 x
LIMIT S
XX | -
R2-1 A
SEE NOTE S12
[aa}
| %
[}
P")J
~
— SPEED
1 LIMIT
~ \ XX
o o R2-1
WORK
‘ 4 ! ZONE
END BEGINS
ROAD WORK T - R5-180
620-2
INJURE /
KILL A
L) WORKER
$ 7500 +
15 YEARS
5y | & R5-18b
SRR AR e
o o
T T
w) w)
< MAINTAINING TRAFFIC TYPICAL DATE:
() NOT TO SCALE 1 RIGHT LANE CLOSURE STEaE

Michigan Department of Transportation

FILE: 123-NFW-1LC-(R).dgn

123-NFW-1LC—(R)

ON A 4-LANE UNDIVIDED ROADWAY

1 0F 1



T
[an]
INJURE /
KILL A
WORKER 1
$ 7500 + gT ’ ’ ’ ’
15 YEARS wn
R5-18b o 1 END
~2T ROAD WORK
L = 6202
» SPEED
‘ggz'é - 4 LIMIT
BEGINS - o XX
R5-180 SPEED ’ ’ ’ ’ R2-1
LIMIT R
XX T . z
[ ]
b ~
— . (@]
R2-1 ® S
(%]
L
< o
<t
‘ ‘ ’ ‘ - SPEED
SPEED <
p - ® 5 LIMIT
LIMIT
S st
R2-1 R t S R2-1
SEE NOTE S12
. - m
’ ’ R
| o
—
> [}
[ ]
/\ ° o B
. o~
\ B NI
|
W4-2L [ ] N W4-2L
[ ]
4
[
SPEED
S . LIMIT
N XX
END L v || WoRk R2-1
ROAD WORK T ZONE
620-2 of [BEGINS A\
R5-18c¢c
I
‘ ‘ ‘ ‘ - REDUCED et
W4-2L
L Y (speen zone
AHEAD
o /
W3-5b
1
[an)
/
INJURE / N
W20-5al2
KILL A
‘ ‘ ‘ ‘ J_ii WORKER
$ 7500 +
Py 15 YEARS
R5-18b
1
o o
() [}
3 3
AR IR
wy (%]

R
pARNG4

TR

>~

Y

CHANNELIZING DEVICES

LIGHTED ARROW PANEL

TRAFFIC FLOW

REFLECTS EXISTING SPEED LIMIT
PLACE SIGN AS INDICATED IN NOTE S5

PLACE SIGN AS INDICATED IN NOTE S2

STANDARD NOTES
(SEE 102-GEN-NOTES)
GENERAL: G1, 62, 63, 64

SIGNING: S1, S2, S3, S5, S10, S12
DEVICES: TCD1, TCD2, TCD6

®

Michigan Department of Transportation

MAINTAINING TRAFFIC TYPICAL

NGT TO SCALE

FILE: 126-NFW-2LC—(L).dgn

126-NFW-2LC—(L)

LEFT 2-LANE CLOSURE IN ONE DIRECTION
ON A 6-LANE UNDIVIDED ROADWAY

DATE:
MAY 2021

SHEET:

1 0F 1




PLACE COVER ON MANHOLE

AS SPECIFIED ON PLANS
TOP OF MASONRY STRUCTURE 8" \

OR BOTTOM OF CASTING : \

PLAN VIEW

2'-0" DIA. MIN.
2'-3" DIA. MAX.

8"

o) a 2
TOP STEP TO \* Wy
| BE 176" BELOWN =8%
{TOP_OF CASTING * 3,
@ Jr U=
= "lacSTEP (SEE NOTES) L] % FOR SHORTER SECTIONS,
= N | SEE DETAIL FOR 1'—4"
F | wFE | AND 2”-0" TOP SECTIONS
a| 3" MIN. N | AND FLAT TOP SLABS
| EMBEDMENT ]
5| o —{: _ Pl 4" MIN. FOR 4’0" DIA.
& L — [~ 57 MIN. FOR 5'-0" DIA.
@ e {|  ©" N FOR 6"-0" DIA.
x .
& L 4’0" DIA.
S 5'0" DIA. OR
6'-0" DIA. IF
. T “[TSPECIFIED ON PLANS
kS :
:_‘ =

T .>/STEEL REINFORCEMENT
— (SEE NOTES)

CONCRETE FOOTING SHALL
BE 8" THICK FOR DEPTHS
70 25'-0" AND 1'-0"
THICK FOR DEPTHS OVER
251_0"

INTEGRAL BASE OPTION

4" e . 4"
T e N AT
l""“"““"“h'-""‘*{&_' STEEL REINFORCEMENT

z (SEE NOTES)

@:ING SHALL

BE 8" THICK FOR DEPTHS
10 25'-0" AND 1'-0"
THICK FOR DEPTHS OVER
25'-0"

SEPARATE BASE OPTION

SECTION A - A
TYPICAL MANHOLE

PRECAST REINFORCED CONCRETE SHOWN
OTHER OPTIONS INCLUDE CONCRETE BLOCK. BRICK, OR CAST-IN-PLACE WALL SECTIONS
SEE TYPICAL WALL SECTIONS FOR WALL THICKNESS

2'-3" DIA.
MAXIMUM 9"
2'-0" DIA.

MINIMUM
STEEL REINFORCEMENT SHALL

= b, 8, &=
= S M BE AS SPECIFIED IN CURRENT
~N

|
| AsTwcams (e
<1
!

3'-0" DIA.

1!_5" |

11_411

4'-0" DIA.

DETAIL FOR
1'-4" & 2'-0" TOP SECTIONS
SHAPE MAY VARY FROM DETAIL SHOWN BUT MUST COMPLY

WITH ASTM C-478 AND JOINTS SHALL BE COMPATIBLE
WITH THE RISER

33"

LIFT PIN HOLE

STEEL REINFORCEMENT SHALL
BE AS SPECIFIED IN CURRENT
ASTM C-478

TONGUE AND GROOVE JOINT SHALL BE
MODIFIED TO FIT RISER SECTION

<— OPENING SIZE AS REQUIRED

3'—g"

LELBcuu AS
REQUIRED

SECTION A - A

TYPICAL PRECAST REINFORCED
BOTTOM SECTION FOR DROP MANHOLE

®’®MDO

Ospartmet of Trerwportstion

PREPARED
BY
DESIGN DIVISION

ORAWN BY: B.L.T.

CHECKED BY: W-K.P.

DEPARTMENT DIRECTOR
Paul C. Ajegba

p.E., Gregg Brunner

Gregg Brunner, Sep 19 2019 2:17 PM

APPROVED BY:

DIRECTOR, BUREAU OF FIELD SERVICES

APPROVED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

DRAINAGE STRUCTURES

Bradley C. Wieferich Bradlcy C. Wic!'m’ch
Sep 192019 11:22 AM 5-18-2020 9-19-2019 R_l_G SHEET
DIRECTOR, BUREAU OF DEVELOPMENT F.H.W.A. APPROVAL PLAN DATE 1 OF 9




HALF SECTION A - A

TOP OF MASONRY
STRUCTURE OR

PLACE CASTING ON
INLET AS SPECIFIED
BOTTOM OF CASTING7 ON PLANS

SEE MANHOLE DETAILS FOR SIZE AND BASE OPTIONS
SECTION B - B

FOR PLACEMEN FOR PLACEMEN
OF STEPS SEE OF STEPS SEE
MANHOLE DETAILS MANHOLE DETAILS
r STRUCTURE DIA. 1 r STRUCTURE DIA. i{
A A A A
7 =
4" | S e
(TYP.) 7 5|3
o [OATATATATATA]
\_ CONCRETE \_ CONCRETE
FOOTING FOOTING

HALF SECTION A - A

TOP OF MASONRY
STRUCTURE OR
BOTTOM OF CASTlN67

SEE MANHOLE DETAILS FOR SIZE AND BASE OPTIONS
SECTION B - B

CATCH BASIN

PLACE CASTING ON CATCH
BASIN AS SPECIFIED ON
PLAN

HALF SECTION A - A

PLACE CASTING ON
LEACHING BASIN AS

TOP OF MASONRY SPECIFIED ON PLANS

STRUCTURE OR

BOTTOM OF CASTING7 ::’[z]”A_IFEOl:‘EI!rBPFLSA'S_’I;)E'E
OF BRICK OR
CONCRETE BLOCK
CONSTRUCTION

Ve B

A A

FOR PLACEMEN
OF STEPS SEE
MANHOLE DETAILS

4'-0" DIA.

O

GRANULAR
MATERIAL
CLASS 11
LOOSE

3'-4"

DIA. =4'-8" +
(2 x WALL THICKNESS)

SEE MANHOLE DETAILS FOR BASE OPTIONS
SECTION B - B

LEACHING BASIN

=
=
¥

2.

_]\ CONCRETE

4”|  FoOTING

INLET
LIFT PIN HOLE
(TYP.)
A A
)3
e
L S““\\Q‘ J

STRUCTURE DIA.

_

|

20"

MIN.

x
«© SECTION A - A
SEE MANHOLE DETAILS FOR SIZE AND BASE OPTIONS

PRECAST SUMP
FOR PRECAST RISERS

% WALL THICKNESS SHALL MATCH
THICKNESS OF RISER WALL. LIFT PIN HOLE

(TYP.)

*6" OR 8" STRUCTURE DIA. *6" OR 8"

=
= 0

] l b
.

MIN.

2'-0"

=
© SECTION A - A

SEE TYPICAL BRICK AND BLOCK SECTION
FOR SIZE AND BASE OPTIONS

PRECAST SUMP FOR BRICK

OR BLOCK CONSTRUCTION

LIFT PIN HOLE
(TYP.)

A

A

&,

2'-0" DIA.

o
=

6"

sl

"

“l sEcTION A -4

PRECAST SUMP FOR

2'-0" DIA. STRUCTURES
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[ 4 BLOCK MIN. FOR 4'~0" DIA. STRUCTURE] #5'-0" MIN. FOR 4'~0" DIA. STRUCTURE
6 BLOCK MIN. FOR 5'-0" DIA. STRUCTURE] 6'-0" MIN. FOR 5'-0" DIA. STRUCTURE
6 BLOCK MIN. FOR 6'-0" DIA. STRUCTURE] 6'-0" MIN. FOR 6'-0" DIA. STRUCTURE
3'-0" DIA.
TOP OF MASONRY OR TOP OF MASONRY OR TOP OF MASONRY OR
BOTTOM OF CASTINGZ __’s”r BOTTOM OF CASTINGZ "e"" BOTTOM OF CASTINGZ ’_8_’]
[ a K [ T a3 1 T | — A
o=z s i
G= A— z . z| " ceMenT[ S L
== BLOCKS . 2| PLASTER /=15
L w= 3 ? | COAT
N ? 4 &
@| 1" CEMENT w | . s e
2| PLASTER e —[4[ 6" P s
o| COAT o n .e_l-
45° — =] *
MORTAR 45° % B
BEVEL BEVEL—_ [+* -
= 5 " = 2 v
PPl 45 8 P . 45¢ CONCRETE
®i,| MORTAR L oy, 450 N MORTAR |
e BEVEL B o= BEVEL T BEVEL = <
o [y =] a
aF aF . :?
= — —12—” = = L 12" ':
5% 5% &% ==
in iy Ein
* PAID FOR AS 4
DROP INLET (TYPE 1) VA
CONCRETE FOOTING OR CONCRETE FOOTING OR CONCRETE FOOTING OR 2l
BASE FOR WALL SECTION ASE FOR WALL SECTION BASE FOR WALL SECTION
BASE FOR WALL SECTION A - A
TYPICAL
TYPICAL CAST-IN-PLACE
CONCRETE BLOCK CONCRETE TYPICAL BRICK
WALL SECTION WALL SECTION WALL SECTION DROP INLET (TYPE 1)
3'-0" DIA. I?L B i B
——
IAN
"—0" DIA. .
3 1:101 L. el ™
Ll 9 A S5 w SECTION A - A SECTION A - A
:F ) | L% (N » ol E
£ ; ! e [ SE- PLACE COVER ON PLACE COVER ON
1. r_ as TOP OF MASONRY CATCH BASIN AS | TOP OF MASONRY CATCH BASIN AS
= /3 R STRUCTURE OR SPECIFIED ON | STRUCTURE OR SPECIFIED ON
A - = Je—— J BOTTOM OF CASTING PLANS BOTTOM OF CASTING PLANS
wf L4’ 0. _! é -\1 \I
*[o1A. [
JOINT BETWEEN S (5 = r —;]t ’V-_ ?
SEWER AND INLET E E & A A A A
CONSTRUCTION . 2
ja & 2'" 2’0"
12 B o @ DIA. DIA.
sl 3 | !
p b 1 1
=
CONCRETE Z. CONCRETE =\
REINFORCED CONCRETE CUT TO INSIDE FOOTING FOOTING o|@
CULVERT OR SEWER SURFACE OF SEWER _\ o j _
BACKFILL SHALL BE PLACED T0 DIA. =2'-8" + 0IA. =2'-8" +
BOTTOM OF INLET AND COMPACTED 2 x WALL THICKNESS 2 x WALL THICKNESS
BEFORE CONSTRUCTING THE INLET
SECTION B - B SECTION B - B
DROP INLET (TYPE 2 ) INLET CATCH BASIN

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

DRAINAGE STRUCTURES

5-18-2020

9-19-2019

SHEET
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PLAN DATE
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B STEEL REINFORCEMENT SHALL § STEEL REINFORCEMENT SHALL
% I BAR Bi3g: i BE AS SPECIFIED IN CURRENT BE AS SPECIFIED IN CURRENT
AT L ASTM C-478 ) | D BAR 0.20 In? ASTM C-478 _
s : AT 90° % .
I‘II ‘l\'l :r :l’ tf :11
_____ - = - -
o5 . 1
| J P N 5 S
= oW ~ o ~ ~
e e/ S o
_____ =S . | ]
1 i 8 7 = Tf
> 9" -4_‘ 55 ‘-—cL =
LAP b
(TYe.) 1'-0" )
_.o
1_gn w3y _p"
4'-8" DIA. . 1'-5 , 5°-0" DIA. SECTION B - B
# D BARS MAY BE BENT AT A SMALLER SECTION B - B |4 p BARS MAY BE BENT AT A SMALLER
RADIUS RATHER THAN PARALLELING RADIUS RATHER THAN PARALLELING
THE RADIUS IN THE DRAIN OPENING THE RADIUS IN THE DRAIN OPENING
lﬂ”, 3'_4" 'Blll |‘10IL‘ 31_4” _IAIO"I
*D BAR 0.20 in? [ o8 STEEL REINFORCEMENT SHALL [# D BAR 0.20 In? [ T STEEL REINFORCEMENT SHALL
AT 90° (TYP.)—f{is . BE AS SPECIFIED IN CURRENT | AT 90° (TYP.)—jiSy BE AS SPECIFIED IN CURRENT
i ASTM C-478 (TYP.) ASTM C-478  (TYP.)
l sll ‘ 3!_611 9"
7II 3‘—6” 7"| T T T 1
SECTION A - A SECTION A - A
PRECAST FLAT SLAB TOP FOR PRECAST PRECAST FLAT SLAB TOP FOR
CONCRETE STRUCTURE, 2’'x 4' CASTING MASONRY STRUCTURE, 2'x 4' CASTING

#5 BARS PLACE ON
TOP OF BOTTOM BARS

A
#5 BAR 2'-10" LONG &
IN BOTTOM

ONE AODITIONAL BAR IN THE ™
BOTTOM CENTER BETWEEN THE
FIRST AND SECOND BAR NEXT

TO HOLE

(SEE TABLE FOR BAR SIZE)

#5 BARS PLACE ON TOP OF
BOTTOM BARS

(SEE TABLE FOR BAR SIZE)

A TO HOLE

L (TYP.)

THREE HANDLING HOLES
AT 120° SPACING

PLAN
(SHOWING BOTTOM LAYER OF REINFORCEMENT)

COVER DIAMETER

#4 BARS AT 10" MAXIMUM
SPACING EACH WAY (TOP)

21" DIA.
| HOLE

EXCEPT 4'-0" DIAMETER

2" DIA.
PLUG

=

(MIN.) ‘
i

I R s M
Lz
DRAINAGE STRUCTURE 1=
DIAMETER
SECTION A - A

TWO ADDITIONAL BARS IN THE BOTTOM
CENTERED BETWEEN THE BOTTOM BARS

ONE ADDITIONAL BAR IN THE BOTTOM CENTER
BETWEEN THE FIRST AND SECOND BAR NEXT
(SEE TABLE FOR BAR SIZE)

TABLE OF DIMENSIONS
STRUCTURE| COVER | ¢ [ | | | BAR MAXIMUM SPACING
DIAMETER | DIAMETER (BOTTOM EACH WAY)
#4'0" [ s8” |6"[6"]8” #5 AT 6"

5'0" 2" | 8" [71"]9" # AT 7"
6'-0" 86" | 8" [ 8” | 10" #5 AT 6"
70" | 101" [12”[8%] 11" #5 AT 5"
8’0" | 114" |12"| 9" 11" #6 AT 6"
9’0" | 128" |12”[10"|12" #5 AT 6"
100" | 140" |12”[10"|13" #5 AT 6"

#* ONLY BOTTOM LAYERS OF

STEEL NECESSARY

PRECAST REINFORCED CONCRETE FLAT SLAB TOP

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

DRAINAGE STRUCTURES

5-18-2020

9-19-2019

F.H.

W.A. APPROVAL

PLAN DATE

SHEET
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B 4'-0"
DIA.

D1

41_011

Tf

PRECAST REDUCER CAP

B 2’0"
A B T
DIA.
2 |1
Y I .
A
B 2"
4‘ WIN.
DIA.
sl ||| |
| A |

PRECAST FLAT SLAB TOP

SEPARATE BASE OPTION

REDUCER CAP DIMENSIONS
CAP cAP cap
%T[RA”,ET”E%E OIAMETER | B DEPTH | OEPTH
”AII ”Dll’ HDZH
70" | 101" | 8% | 1" | 12
8’_0" 114" 9" 1’_5” 12"
90" | 128" 10" 1’5" | 12"
10'=0" | 140" 10" 15" 12"
FLAT SLAB TOP DIMENSIONS
COVER COVER | COVER
%ﬂ“;{%@g DIAMETER | B DEPTH | OEPTH
HAII "01" ~DZ”
7'-0" 101"2” 83/4" 1'-5" 12"
8'-0" | 114" 9" 1’5" 12"
90" | 128" 10" 15" | 12
10'=0" | 140" 10" 15" 12"
BASE AND RISER DIMENSIONS
BASE BASE |MIN. WALL| BasE | BasE
IV | DIAMETER | DIAMETER [THICKNESS| DEPTH | DEPTH
.Aln ”Azﬂ ”T” 'DI” ”Dzll
7=0" | 1014 | 108" 7 8" 12"
8’0" | 114" 128" 8" 8" 12"
9’0" | 128" 140" 9" 8" 12"
100" | 140" 154" 10" 8" 12"

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

DRAINAGE STRUCTURES

5-18-2020

9-19-2019

F.H.W.A. APPROVAL

PLAN DATE

R-1-G
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HALF SECTION A - A

TOP OF MASONRY STRUCTURE
OR BOTTOM OF CASTING —\

DEPTH AS SPECIFIED ON PLANS

D1

4'-0" DIA.

STRUCTURE DIAMETER

SECTION B - B
SHOWING REDUCER CAP

D1

& ) S e g ————
wv
=
T
b
F
S
a
w
w
g -
) R T = [y ey ey ———
S -
a wv E
A = AT STRUCTURE DIAMETER
x —
B
a

Al

PRECAST MANHOLE

SECTION B - B
SHOWING FLAT SLAB TOP

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

DRAINAGE STRUCTURES

5-18-2020

9-19-2019

R-1-G
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HALF SECTION A - A

TOP OF MASONRY STRUCTURE

OR BOTTOM OF CASTING
1\ P
[ p—
4’0" DIA. 2
g =
& 5
& JJ 2
8 =
E [ —————————= nll pr - ——————————=
w - w
Z TL STRUCTURE DIAMETER T f FL STRUCTURE DIAMETER T
-
£ i
a
=.:=F== =::::::C>
f !
AL
SECTION B - B SECTION B - B
SHOWING REDUCER CAP SHOWING FLAT SLAB TOP
PRECAST INLET
MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR
DRAINAGE STRUCTURES
5-18-2020 9-19-2019 1 SHEET
R-1-G 7 0F 9

F.H.W.A. APPROVAL PLAN DATE




U
/\ |

HALF SECTION A - A

TOP OF MASONRY STRUCTURE

DEPTH AS SPECIFIED ON PLANS

OR BOTTOM OF CASTING
A\ [
11
4'-0" DIA. 2
=
z
s a
- - g B[N e ———— — ===
TL STRUCTURE DIAMETER T f AF-L STRUCTURE DIAMETER T
-
&
5zle ozle
| TES 2| TE3
Al Al
SECTION B - B SECTION B - B
SHOWING REDUCER CAP SHOWING FLAT SLAB TOP
PRECAST CATCH BASIN
MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR
DRAINAGE STRUCTURES
5-18-2020 9-19-2019 -1- SHEET
R-1-G 8 OF 9
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#4 BARS O

1/-3" MIN. LAPL ‘(J)\

14 10 " 2'-0" DIA. . 6"
2" cnvtzreZ _'] F—" "*
-*_ : 4
L=
#4 BAR (TYP.) =

SECTION A - A

#*  WHEN RISER TONGUE LENGTH IS GREATER THAN 3“,
USE 2 TIMES THE TONGUE LENGTH.

NOTE:  PRECAST RISER SHALL FULLY ENGAGE THE TONGUE
OF THE RISER PIPE.

PRECAST RISER RING
(FOR 2'-0" DIAMETER STRUCTURE)

NOTES:

THE DRAINAGE STRUCTURE COVERS ALLOWED FOR USE ON THESE DRAINAGE
STRUCTURES ARE SPECIFIED [IN SUBSEQUENT STANDARD PLANS AND ARE
INTERCHANGEABLE ON ANY STRUCTURE.

THE TOPS OF MASONRY STRUCTURES SHALL BE SUFFICIENTLY LOW TO PERMIT
PROPER ADJUSTMENT OF COVER TO GRADE USING MORTAR OR BRICK AS
DIRECTED BY THE ENGINEER.

PREMIUM JOINTS ARE REQUIRED ON ALL SANITARY MANHOLES. SEE ASTM
DESIGNATION C-923.

GRANULAR MATERIAL CLASS III SHALL BE USED IN BACKFILLING AROUND ALL
STRUCTURES THAT FALL WITHIN THE 1:1 INFLUENCE LINES FROM THE EDGE
OF PAVEMENT OR BACK OF CURB.

STEPS FOR DRAINAGE STRUCTURES SHALL BE OF AN APPROVED DESIGN AND
MADE FROM CAST IRON., ALUMINUM, OR PLASTIC COATED STEEL. RUNGS
SHALL BE A MINIMUM OF 10" IN CLEAR LENGTH, DESIGNED TO PREVENT THE
FOOT FROM SLIPPING OFF THE END. THE MINIMUM HORIZONTAL PULL OUT
LOAD SHALL BE 400 LBS.  THE MINIMUM VERTICAL LOAD SHALL BE 800 LBS.

THE BELL SHALL BE REMOVED FOR THE FIRST LENGTH OF OUTLET PIPE
PROJECTING THROUGH THE WALL OF THE MANHOLE.

PRECAST CONCRETE SECTIONS. SUMPS., BASE SECTIONS. AND FLAT TOP SLABS
SHALL BE BUILT ACCORDING TO CURRENT ASTM C-478 AND ACCORDING TO
DETAILS SPECIFIED ON THIS PLAN.  PRECAST REINFORCED CONCRETE FLAT
TOP SLAB SHALL BE MARKED TO SHOW LOCATION OF REINFORCEMENT.  THE
WALLS OF THE PRECAST UNITS MAY HAVE A SLIGHT TAPER TO ALLOW FOR FORM
REMOVAL.  PRECAST CONCRETE 2'-0" DIAMETER DRAINAGE STRUCTURES SHALL
HAVE A MINIMUM 3" WALL THICKNESS WITH A 6" MINIMUM BEARING SURFACE
ON TOP.  SEE PRECAST RISER RING FOR 2'-0" DIAMETER STRUCTURE.

THE MAXIMUM INSIDE DIAMETER OF PIPES ENTERING OR LEAVING PRECAST
DRAINAGE STRUCTURES SHALL BE 2'-0" LESS THAN THE INSIDE DIAMETER OF
THE DRAINAGE STRUCTURE. A PIPE LEAVING A 2'-0" DIAMETER DRAINAGE
STRUCTURE IS ALLOWED TO HAVE 1’-0” INSIDE DIAMETER OR LESS.

THE NUMBER OF PIPE OPENINGS IN A RISER SHALL BE DETERMINED BY
THE DESIGNER. ~ SPACING BETWEEN OPENINGS SHALL BE 1'-0" MINIMUM.
OPENINGS MAY BE CONSTRUCTED BY CASTING OR SCRIBING IN PRECAST
STRUCTURES DURING FABRICATION OR BY CORING THE CURED CONCRETE.

PRECAST CONCRETE FOOTINGS OR BASES SHALL BE REINFORCED WITH #4
BARS SPACED AT 1’'-0" BOTH WAYS OR WITH TWO LAYERS OF WELDED WIRE
FABRIC OF EQUIVALENT CROSS SECTIONAL AREA LAID AT RIGHT ANGLES AND
WIRED TOGETHER. REINFORCEMENT SHALL BE PLACED IN TOP OF FOOTING
AND SHALL BE MARKED.

PRECAST CONCRETE FOOTINGS SHALL BE SUPPORTED BY A COMPACTED 6"
GRANULAR SUBBASE.

THE MINIMUM WALL THICKNESS FOR ALL 2'-0", 4'-0". 5'-0". AND 6'-0"
DRAINAGE STRUCTURES USING CONCRETE BLOCK. BRICK., OR CAST-IN-PLACE
CONCRETE SHALL BE AS SPECIFIED IN TYPICAL WALL SECTIONS.

THE CONICAL SECTION OF MANHOLES OR CATCH BASINS CONSTRUCTED OF BLOCK
OR BRICK SHALL BE SHROUDED WITH GEOTEXTILE FABRIC TO A MINIMUM DEPTH
OF 5'-0” OR THROUGH THE FROST ZONE. ENOUGH GEOTEXTILE MATERIAL
SHALL BE LEFT ON THE TOP (8" OR MORE) TO ROLL OVER THE TOP OF THE
CONE.

PREFORMED HIGH DENSITY POLYSTYRENE FILLER PIECES MAY BE USED TO
CHANNEL FLOW IN THE BOTTOM OF MANHOLES PROVIDED THEY HAVE AT LEAST
2" OF CONCRETE COVER. THE USE OF THIS MATERIAL FOR CHANNEL FLOW
IS RESTRICTED TO MANHOLES WHERE THE BOTTOM SECTION IS NOT SUBJECT
T0 FREEZING.  THE USE OF THIS MATERIAL MUST BE APPROVED BY THE
ENGINEER.

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

DRAINAGE STRUCTURES

SHEET
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NOTE: L =
BOLT CURB BOX TO FRAME WITH THREE e
5§ x 2\ GALVANIZED MACHINE BOLTS. s 3
ADJUST FOR HEIGHT AFTER FORMS FOR R =
CURB ARE IN PLACE. T
25"
PLAN VIEW OF FRAME
23\ PAVEMENT EDGE FOR CURB & GUTTER DETAILS C3. C4, F3, & F4
-7 17" 6" . PAVEMENT EDGE FOR CURB & GUTTER DETAILS C5. C6. F5. & F6
2',4}1 1. ;3211
|
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T — H R R Gy o
1% DIA. BOSS—{-! Rt~ A >
| | E—_—— | o =4
| T | %' R =
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4! 4 I /—
I I = I ] |
alg"
LIFT HOLE DETAIL
36"

SIDE ELEVATION OF FRAME
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DESIGN DIVISION

VDO

Dsparteent of Trensportation

PREPARED
BY

DRAWN BY: B.L.T.

CHECKED BY: W-K.P.

APPROVED BY:

APPROVED BY:

DEPARTMENT DIRECTOR
Paul C. Ajegba

Gregg Brunner, P

F,  Gregg Brunner

Oct 142021 12:31 PM

DIRECTOR, BUREAU OF FIELD SERVICES

Bradiey C. Wefirich

Bradicy C. Wiclerich
Oct 142021 11:00 AM
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5%

%' R TYP.

['/4" R TYP.

1lsy

—e]

™

2214

I
1=
I

|-

4%g" 4%g"

V"

1

[} /a"

OF GRATE

SECTION C - C

HALF FRONT
ELEVATION
OF GRATE

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

{
> FUNR Y R Y )
TYP.  TYP.
3% | 147"
185"
PLAN VIEW OF GRATE
¢
8
31/5"
SECTION B - B
1" ' R
__f v
4
&= &
'Q"R
SECTION X - X SECTION Y - Y

COVER K

FOR USE WITH CONCRETE CURB & GUTTER
DETAILS C,E & F
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23 7’5”

22%" 5lr"

3 /!" R 3! ’2”

10° (TYP.)‘/’H oS == v ———————— I H—f ﬂ ‘2?

I I I
| 1" R ' R |
0 _ 2 (] —_—
1° (TYP.) | P55 i .
| — ] E
-—t
x =
: = 1° (TYP.) — | [ : <
[ |
I |
\1- (TYP.) 1° (TYP.) J )

DIMENSION TO FIT FRAME 1]
|27
5'%,"
FRONT VIEW OF CURB BOX SIDE VIEW

NOTES:

THE CASTINGS SHALL MEET THE REQUIREMENTS OF THE CURRENT STANDARD
SPECIFICATION FOR GRAY IRON OR DUCTILE IRON CASTINGS.

ALL CASTINGS SHALL BE CLEANED BY CURRENT APPROVED BLASTING
METHODS.

THE SEATING FACE OF THE GRATE AND THE SEAT FOR THE SAME ON THE
FRAME SHALL BE GROUND OR MACHINED SO THAT THE GRATE WILL HAVE AN
EVEN BEARING ON ITS SEAT TO PREVENT ROCKING OR TILTING.

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
COAL TAR PITCH VARNISH.

THE CURB BOX AND FRAME SHALL BE SHIPPED ASSEMBLED.

THIS COVER IS DESIGNED TO FIT ON ANY INLET. CATCH BASIN OR ON
ANY EXISTING SIMILAR STRUCTURE WHEN SO DESIGNATED ON THE PLANS.

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR
COVER K

FOR USE WITH CONCRETE CURB & GUTTER
DETAILS C,E & F

47122022 1-26-2019 R-15-G SHEET
F.H.W.A. APPROVAL PLAN DATE 3 OF 3




* MAXIMUM LANDING SLOPE IS 2.1% IN EACH DIRECTION
OF TRAVEL. LANDING MINIMUM DIMENSIONS 5' x 5'.
SEE NOTES.

** MAXIMUM RAMP CROSS SLOPE IS 2.1%, RUNNING SLOPE
5% - 7% (8.3% MAXIMUM). SEE NOTES.

P%\ I
* LANDING \
...... . ROLLED CURB
I N —— DETECTABLE WARNING SURFACE
X < 24" ACROSS FULL WIDTH
(SEE NOTES)

PERMANENT
OBSTRUCTION

"NON-WALKING" AREA

CURB RAMP TYPE R

(ROLLED SIDES)

(SEE NOTES)

DETECTABLE WARNING SURFACE
24" ACROSS FULL WIDTH
(SEE NOTES)

*LANDING
DETECTABLE WARNING SURFACE
24" ACROSS FULL WIDTH

S\ Q\
S* o<
\%\9§6\®
\%é’
FULL CURB HEIGHT MAY BE
REDUCED TO ACCOMMODATE
MAXIMUM SIDE FLARE SLOPE
CURB RAMP TYPE F
(FLARED SIDES, TWO RAMPS SHOWN)
< STANDARD PLAN FOR
APPROVED BY: eMDOT CURB RAMP AND
DIRECTOR, BUREAU OF FIELD SERVICES Brw
Michigan Department of Transportation DETECTABLE WARN'NG DETA”_S
APPROVED BY: DEPARTMENT DIRECTOR (SPECIAL DETAIL) 11/08/2023 R 28 K SHEET
DIRECTOR, BUREAU OF DEVELOPMENT BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE - - 1OF T




* MAXIMUM LANDING SLOPE IS 2.1% IN EACH DIRECTION
OF TRAVEL. LANDING MINIMUM DIMENSIONS 5' x 5'.
SEE NOTES.

** MAXIMUM RAMP CROSS SLOPE IS 2.1%, RUNNING SLOPE
5% - 7% (8.3% MAXIMUM). SEE NOTES.

*LANDING "NON-WALKING" AREA

ROLLED CURB

(SEE NOTES)

WALKING AREA

CURB RAMP TYPE RF

(ROLLED / FLARED SIDES)

CURB RAMP

PAVEMENT OPENING RAMP RUN

DETECTABLE WARNING SURFACE
24" ACROSS FULL WIDTH

* LANDING

2" MAX DETECTABLE WARNING SURFACE
- 24" ACROSS FULL WIDTH (SEE NOTES)
RAMP SLOPE 5% - 7%

(8.3% MAXIMUM) SEE NOTES

RAMP AND LANDING SLAB THICKNESSES

SHALL BE AS CALLED FOR ON THE PLANS

1" EXPANSION JOINT
GRADE BREAK
SECTION A-A

*** TRANSITION ADJACENT GUTTER PAN

CROSS SECTION TO PROVIDE 5.0%

MA;'S"fEUM PAVEMENT SHALL END FLUSH MAXIMUM COUNTER SLOPE ACROSS
CURBTYPE |  (nCHES) WITH THE GUTTER PAN THE RAMP OPENING.
A B MATCH RAMP SLOPE S RAMP SHALL END
B1 % ] NOT TO EXCEED / FLUSH WITH BACK
MAXIMUM RISE B 7 ! OF CURB
B2 % 1 } |
B3 % 1 { *** 5.0% MAX !
- . /
D1 % 1 = A |
D2 % 1 <T > mT
D3 % 1 | .
c1 % % o
c2 % Y% f/
c3 % 1 .
c4 % 1 LANE TIE AND REINFORCEMENT
o ] % AS IN ADJACENT CURB & GUTTER
2 SEE STANDARD PLAN R-30-SERIES
cé 1 1
F1 % 1 SECTION THROUGH CURB RAMP OPENING
F2 1 1 (TYPICAL ALL RAMP TYPES)
F3 % %
F4 % % < STANDARD PLAN FOR
Fs ! % L CURB RAMP AND
F6 1 A Michigan Department of Transportation DETECTABLE WARNING DETAILS
gsr)EN%L/iF;{%L{ZiSRS-sE(ESERIES DEPARTMENT DIRECTOR (SPECIAL DETAIL) 11/08/2023 R-28-K SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE d 20F7




* MAXIMUM LANDING SLOPE IS 2.1% IN EACH DIRECTION "NON-WALKING" AREA
OF TRAVEL. LANDING MINIMUM DIMENSIONS 5' x 5.
SEE NOTES. .

** MAXIMUM RAMP CROSS SLOPE IS 2.1%, RUNNING SLOPE
5% - 7% (8.3% MAXIMUM). SEE NOTES.

ROLLED CURB S

DETECTABLE WARNING SURFACE
24" ACROSS FULL WIDTH

(SEE NOTES)
CURB RAMP TYPE P
(PARALLEL RAMP)
DO NOT USE IN AREAS WHERE PONDING MAY OCCUR "NON-WALKING" AREA

"NON-WALKING" AREA

LN N s oD o DETECTABLE WARNING SURFACE

LYY LYLSS S 24" ACROSS FULL WIDTH
LELTLTLTLTLYLY L (SEE NOTES)
CURB RAMP TYPE C
(COMBINATION RAMP)
DETECTABLE WARNING SURFACE 24"
ACROSS FULL WIDTH IF MEDIAN WIDTH
IS AT LEAST 6-0". OTHERWISE NO
DETECTABLE WARNING IS REQUIRED. ﬁ\
CURB RAMP TYPE M
(MEDIAN ISLAND)
< STANDARD PLAN FOR
CURB RAMP AND
Michigan Department of Transportation DETECTABLE WARN'NG DETA”_S
DEPARTMENT DIRECTOR (SPECIAL DETAIL) 11/08/2023 R-28-K SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE O 30F7




* MAXIMUM LANDING SLOPE IS 2.1% IN EACH DIRECTION
OF TRAVEL. LANDING MINIMUM DIMENSIONS 5'x 5'.
SEE NOTES.

** MAXIMUM RAMP CROSS SLOPE IS 2.1%, RUNNING SLOPE
5% - 7% (8.3% MAXIMUM). SEE NOTES.

"NON-WALKING" AREA

ROLLED CURB

2" MAXIMUM DETECTABLE WARNING BORDER OFFSET MEASURED
FROM THE ENDS OF THE RADIUS. SEE NOTES
( RADIAL DETECTABLE WARNING SHOWN )

"NON-WALKING" AREA

v v vl v * LANDING C v v v v

2" MAXIMUM DETECTABLE WARNING BORDER OFFSET MEASURED
FROM THE ENDS OF THE RADIUS. SEE NOTES

( TANGENT DETECTABLE WARNING SHOWN )

CURB RAMP TYPE D

(DEPRESSED CORNER)
USE ONLY WHEN INDEPENDENT DIRECTIONAL RAMPS CAN NOT BE CONSTRUCTED FOR EACH CROSSING DIRECTION

< STANDARD PLAN FOR
CURB RAMP AND
Michigan Department of Transportation DETECTABLE WARN I NG DE-I-AI LS
DEPARTMENT DIRECTOR (SPECIAL DETAIL) 11/08/2023 R-28-K SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE 4 OF 7




* THE DETECTABLE WARNING SURFACE SHALL BE LOCATED
SO THAT THE EDGE NEAREST THE RAIL CROSSING IS
6' MINIMUM AND 15' MAXIMUM FROM THE CENTERLINE
OF THE NEAREST RAIL. DO NOT PLACE DETECTABLE

. SIDEWALK(TYP.)

DETECTABLE WARNING SURFACE
24" ACROSS FULL WIDTH (SEE NOTES)

WARNING ON RAILROAD CROSSING MATERIAL.

6' MIN.*

15' MAX.*

RAILROAD CROSSING MATERIAL (TYP.)

PEDESTRIAN GATE (WHERE PROVIDED)

DETECTABLE WARNING SURFACE
24" ACROSS FULL WIDTH (SEE NOTES)

DETECTABLE WARNING AT RAILROAD CROSSING

NEAREST EDGE WITHIN
2" OF SHOULDER

SIDEWALK

DETECTABLE WARNING SURFACE
24" ACROSS FULL WIDTH
(SEE NOTES)

SHOULDER

DETECTABLE WARNING AT FLUSH SHOULDER OR ROADWAY

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
CURB RAMP AND

DETECTABLE WARNING DETAILS

(SPECIAL DETAIL)

FHWA APPROVAL

11/08/2023
PLAN DATE R-28-K

SHEET
50F7




LEGEND

ooioiiiiinl SLOPED SURFACE

* GRADE DETECTABLE WARNING

BREAK [

Lruvovo "™NON-WALKING” AREA
5.0% MAX. RUNNING SLOPE vov o
BEYOND BOTTOM GRADE BREAK.
SEE SECTION B-B —
WHERE EITHER END OF THE BOTTOM CROSSWALK MARKING
GRADE BREAK IS MORE THAN 5' FROM —
THE BACK OF CURB, THE DETECTABLE
WARNING SHALL BE LOCATED AT THE
BACK OF CURB. (DOME ORIENTATION PREFERRED LOCATION
IS NOT SIGNIFICANT ON RADIUS) © OF DRAINAGE INLET

(TYP.)

CURB RAMP LOCATED IN RADIUS (TYPE R SHOWN)
(GRADE BREAK OFFSET GREATER THAN 5')

ALTERNATE LOCATION
CURB RAMP PERPENDICULAR TO RADIAL CURB (TYPE F SHOWN) = OF DRAINAGE INLET

(TYP.)

USE WITH RADIAL CURB WHEN THE CROSSWALK AND CURB RAMP
ARE NOT ALIGNED

WHERE BOTH ENDS OF THE

BOTTOM GRADE BREAK ARE YLTLTLTLT LT LU LY LY
WITHIN 5' OF THE BACK OF e ——
CURB, THE DETECTABLE [=)

WARNING SHALL BE LOCATED B

ON THE RAMP SURFACE AT * GRADE BREAK (TYP)

THE BOTTOM GRADE BREAK.

2% (5.0% MAX.) SLOPE BEYOND
BOTTOM GRADE BREAK

CURB RAMP PERPENDICULAR TO TANGENT CURB

(TYPE F AND TYPE RF SHOWN) CURB RAMP LOCATED IN RADIUS (TYPE R SHOWN)

(GRADE BREAK OFFSET LESS THAN 5')

CURB RAMP
PAVEMENT OPENING RAMP RUN
* GRADE BREAK RAMP SLOPE 5% - 7%
(8.3% MAXIMUM) SEE NOTES
* GRADE BREAKS AT THE TOP AND BOTTOM OF . 2% —
CURB RAMPS SHALL BE PERPENDICULAR TO M_ (5.0% MAX.) e N COCEE
THE DIRECTION OF TRAVEL. i B —— et et e Pt
RAMP AND LANDING SLAB THICKNESSES
** TRANSITION ADJACENT GUTTER PAN CROSS 1" EXPANSION JOINT SHALL BE AS CALLED FOR ON THE PLANS
SECTION TO PROVIDE 5.0% MAXIMUM COUNTER
SLOPE ACROSS THE RAMP OPENING. APPROACH AREA SHALL 24" DETECTABLE WARNING,
END FLUSH WITH BACK EXTENDING THE WIDTH OF
SEE SHEET 2 FOR CURB RAMP OPENING OF CURB THE RAMP.
DETAILS.
SECTION B-B

CURB RAMP ORIENTATION

R STANDARD PLAN FOR
MDOT CURB RAMP AND
Michigan Department of Transportation D ETECTAB LE WARN I N G D ETAI LS
DEPARTMENT DIRECTOR (SPECIAL DETAIL) 11/08/2023 R 28 K SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE ~£0= 6OF 7




6"-24"

1

ALIGNED IN DIRECTION OF TRAVEL AND

I ? ?

PERPENDICULAR (OR RADIAL) TO GRADE BREAK

il
0.65" L
MIN.

24"

50% TO 65% N —
OF BASE
©
: Ny
& ® ®
o @
AN f To
0.9" @ ®
TO \
1.4"
0.65"
—]
MIN.

DOME SECTION

DOME SPACING

DOME ALIGNMENT

DETECTABLE WARNING DETAILS

NOTES:

DETAILS SPECIFIED ON THIS PLANAPPLY TO ALL CONSTRUCTION,
RECONSTRUCTION, OR ALTERATION OF STREETS, CURBS, OR SIDEWALKS
IN THE PUBLIC RIGHT OF WAY.

CURB RAMPS ARE TO BE LOCATED AS SPECIFIED ON THE PLANS ORAS
DIRECTED BY THE ENGINEER.

RAMPS SHALL BE PROVIDED AT ALL CORNERS OF AN INTERSECTION
WHERE THERE IS EXISTING OR PROPOSED SIDEWALK AND CURB. RAMPS
SHALL ALSO BE PROVIDED AT MARKED AND/OR SIGNALIZED MID-BLOCK
CROSSINGS.

SURFACE TEXTURE OF THE RAMP SHALL BE THAT OBTAINED BY A COARSE
BROOMING, TRANSVERSE TO THE RUNNING SLOPE.

SIDEWALK SHALL BE RAMPED WHERE THE DRIVEWAY CURB IS EXTENDED
ACROSS THE WALK.

CARE SHALL BE TAKEN TO ASSURE A UNIFORM GRADE ON THE RAMP.
WHERE CONDITIONS PERMIT, IT IS DESIRABLE THAT THE SLOPE OF THE
RAMP BE IN ONLY ONE DIRECTION, PARALLEL TO THE DIRECTION OF
TRAVEL.

RAMP WIDTH SHALL BE INCREASED, IF NECESSARY, TO ACCOMMODATE
SIDEWALK SNOW REMOVAL EQUIPMENT NORMALLY USED BY THE
MUNICIPALITY.

WHEN 5' MINIMUM WIDTHS ARE NOT FEASIBLE, RAMP WIDTH MAY BE
REDUCED TO NOT LESS THAN 4' AND LANDINGS TO NOT LESS THAN
4'x 4.

CURB RAMPS WITHA RUNNING SLOPE <5% DO NOT REQUIRE ATOP
LANDING. HOWEVER, ANY CONTINUOUS SIDEWALK OR PEDESTRIAN
ROUTE CROSSING THROUGH OR INTERSECTING THE CURB RAMP MUST
INDEPENDENTLY MAINTAIN A CROSS SLOPE NOT GREATER THAN 2.1%
PERPENDICULAR TO ITS OWN DIRECTION(S) OF TRAVEL.

DETECTABLE WARNING SURFACE COVERAGE IS 24" MINIMUM IN THE
DIRECTION OF RAMP/PATH TRAVEL AND THE FULL WIDTH OF THE
RAMP/PATH OPENING EXCLUDING CURBED OR FLARED CURB TRANSITION
AREAS. ABORDER OFFSET NOT GREATER THAN 2" MEASURED ALONG
THE EDGES OF THE DETECTABLE WARNING IS ALLOWABLE. FOR RADIAL
CURB THE OFFSET IS MEASURED FROM THE ENDS OF THE RADIUS.

FOR NEW ROADWAY CONSTRUCTION, THE RAMP CROSS SLOPE MAY NOT
EXCEED 2.1%. FOR ALTERATIONS TO EXISTING ROADWAYS, THE CROSS
SLOPE MAY BE TRANSITIONED TO MEET AN EXISTING ROADWAY GRADE.
THE CROSS SLOPE TRANSITION SHALL BE APPLIED UNIFORMLY OVER THE
FULL LENGTH OF THE RAMP.

THE MAXIMUM RUNNING SLOPE OF 8.3% IS RELATIVE TO AFLAT (0%)
REFERENCE. HOWEVER, IT SHALL NOT REQUIRE ANY RAMP OR SERIES
OF RAMPS TO EXCEED 15 FEET IN LENGTH NOT INCLUDING LANDINGS OR
TRANSITIONS.

DRAINAGE STRUCTURES SHOULD NOT BE PLACED IN LINE WITH RAMPS.
THE LOCATION OF THE RAMP SHOULD TAKE PRECEDENCE OVER THE
LOCATION OF THE DRAINAGE STRUCTURE. WHERE EXISTING DRAINAGE
STRUCTURES ARE LOCATED IN THE RAMP PATH OF TRAVEL, USEA
MANUFACTURER'S ADA COMPLIANT GRATE. OPENINGS SHALL NOT BE
GREATER THAN %". ELONGATED OPENINGS SHALL BE PLACED SO THAT
THE LONG DIMENSION IS PERPENDICULAR TO THE DOMINANT DIRECTION
OF TRAVEL.

THE TOP OF THE JOINT FILLER FOR ALL RAMP TYPES SHALL BE FLUSH
WITH THE ADJACENT CONCRETE.

CROSSWALK AND STOP LINE MARKINGS, IF USED, SHALL BE SO LOCATED
AS TO STOP TRAFFIC SHORT OF RAMP CROSSINGS. SPECIFIC DETAILS
FOR MARKING APPLICATIONS ARE GIVEN IN THE "MICHIGAN MANUAL ON
UNIFORM TRAFFIC CONTROL DEVICES".

FLARED SIDES WITH A SLOPE OF 10% MAXIMUM, MEASURED ALONG THE
ROADSIDE CURB LINE, SHALL BE PROVIDED WHERE AN UNOBSTRUCTED
CIRCULATION PATH LATERALLY CROSSES THE CURB RAMP. FLARED
SIDES ARE NOT REQUIRED WHERE THE RAMP IS BORDERED BY
LANDSCAPING, UNPAVED SURFACE OR PERMANENT FIXED OBJECTS.
WHERE THEY ARE NOT REQUIRED, FLARED SIDES CAN BE CONSIDERED IN
ORDER TO AVOID SHARP CURB RETURNS AT RAMP OPENINGS.

DETECTABLE WARNING PLATES MUST BE INSTALLED USING FABRICATED OR
FIELD CUT UNITS CAST AND/OR ANCHORED IN THE PAVEMENT TO RESIST
SHIFTING OR HEAVING.

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
CURB RAMP AND

DETECTABLE WARNING DETAILS

(SPECIAL DETAIL)

11/08/2023 R—28—K

FHWA APPROVAL PLAN DATE

SHEET
70F7




50'-0" MAXIMUM EXPANSION JOINT SPACING

%" EXPANSION JOINT

4" SIDEWALK

VARIABLE

BACK OF CURB ,\‘

1" EXPANSION JOINT

! s W
RIGID STRUCTURE

50'-0" MAXIMUM EXPANSION JOINT SPACING

%" EXPANSION JOINT SHALL BE PLACED

|4 BETWEEN SIDEWALK AND RIGID STRUCTURE.
WHEN DIRECTED BY THE ENGINEER THE 4" SIDEWALK
JOINT SHALL BE PLACED 1-0" FROM
PROPERTY LINE, o PROPERTY LINE 15" EXPANSION JOINT

7 U

]

1" EXPANSION JOINT N 15" EXPANSION JOINTS INSOFAR AS POSSIBLE, SIDEWALK SHALL BE DIVIDED
INTO SQUARE UNIT AREAS BY MEANS OF CUT JOINTS
NOT MORE THAN 36 SFT OR LESS THAN 16 SFT.

LOCATION OF JOINTS IN CONCRETE SIDEWALK

SIDEWALK INTERSECTIONS SHALL BE CAST
MONOLITHICALLY WITH JOINT LINES PLACED
AS NEAR TO PERPENDICULAR AS POSSIBLE
WITH SIDEWALKS EDGE, TO AVOID NARROW WALK WIDTH AS SPECIFIED ON PLANS
OR POINTED PIECES OF CONCRETE.

| |

|
WHERE A PERMANENT STRUCTURE IS LOCATED IN
SIDEWALK, PLACE EXPANSION MATERIAL AROUND

%R

(TYP)
* 2.1% MAXIMUM TOWARD STREET e
T T

STRUCTURE AND ADJUST JOINT PATTERN TO * SEE NOTES
INTERSECT STRUCTURE AS ILLUSTRATED.
TYPICAL SIDEWALK JOINT LAYOUTS 4" CONCRETE SIDEWALK
D STANDARD PLAN FOR
APPROVED BY: DRIVEWAY OPENINGS & APPROACHES,
DIRECTOR, BUREAU OF FIELD SERVICES Miﬁ%ﬁ%%ﬂ AND CONCRETE SIDEWALK
APPROVED BY: DEPARTMENT DIRECTOR (SPECIAL DETAIL) 11/08/2023 R-29—J SHEET
DIRECTOR, BUREAU OF DEVELOPMENT BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE 10F 4




w

R-d

NOTE:

WIDTH

DRIVEWAY

W = MINIMUM WIDTH OF THICKENED CONCRETE SIDEWALK.
(R-d)SHALL NOT BE LESS THAN DRIVEWAY WIDTH.

THE "R" DIMENSION IS SPECIFIED IN THE PUBLICATION

"ADMINISTRATIVE RULES REGULATING DRIVEWAYS, BANNERS
AND PARADES ON OR OVER HIGHWAYS".

— THICKENED CONCRETE SIDEWALK

DRIVEWAY ¢

5" EXPANSION JOINT

VARIABLE

04R 06R

R

CONCRETE DRIVEWAY OPENING LAYOUT

DIRECTION
OF TRAFFIC

ALIGN DRIVEWAY RETURN TO FIT OPENING IN CURB & GUTTER

A

~

"R

il

:

Jos]
& A
| (@]
|
jb GUTTER PAN
1

CONTRACTION OR PLANE
OF WEAKNESS JOINT

FLOW LINE

CONTRACTION OR PLANE
OF WEAKNESS JOINT

GUTTER

CONTRACTION OR PLANE
OF WEAKNESS JOINT

FLOW LINE

CONTRACTION OR PLANE

OF WEAKNESS JOINT

SECTIONA-A
CONCRETE DRIVEWAY OPENING, DETAILL

SECTIONB -B

** TO FRONT EDGE OF GUTTER PAN

ALIGN DRIVEWAY RETURN TO FIT OPENING IN CURB & GUTTER

*** USE "W" JOINT IF THE DRIVEWAY
AND CURB ARE POURED
MONOLITHICALLY OR SYMBOL "B"
JOINT IF THEY ARE POURED

=
*** EPOXY COATED #5 BARS
(18" LONG) AT 24" CENTERS

RADIUS AS SPECIFIED ON PLANS
ORAS DIRECTED BY THE ENGINEER

IN STAGES. A FLOW LINE %
7 l l l l l l l l l l l l N ©
= - Tl T J -1 1 1T _1- ~ —
_ - ~ 7’ }. GUTTER
! = \ / = | PAN
/ M Al PLANE OF WEAKNESS JOINT \k
1" EXPANSION JOINT 16" 16" 1" EXPANSION JOINT
(FOR CURB & GUTTER GUTTER 1-6" + CURB & GUTTER ) (FOR CURB & GUTTER
NOT TIED TO | NOT TIED TO
CONCRETE PAVEMENT) Y CONCRETE PAVEMENT)
T
[©]
w
x
~ 9] foa]
g =
sz o
o X
>S9 A
& £
REINFORCEMENT AS IN ADJACENT CURB & GUTTER
NOTE: SECTIONA-A

FOR ROADWAYS WITH CONCRETE PAVEMENTS,
LONGITUDINAL LANE TIES WILL BE CONTINUOUS
THROUGH THE DRIVEWAY OPENING AND THE
SPACING OF THE #5 BARS IN CONCRETE DRIVEWAYS
SHALL BE ADJUSTED TO AVOID CONFLICT WITH THE
LONGITUDINAL LANE TIES.

CONCRETE DRIVEWAY OPENING, DETAILM

@

Michigan Department of Transportation

STANDARD PLAN FOR

DRIVEWAY OPENINGS & APPROACHES,
AND CONCRETE SIDEWALK

DEPARTMENT DIRECTOR (SPECIAL DETAIL) 11/08/2023

BRADLEY C. WIEFERICH, PE

FHWA APPROVAL PLAN DATE

R-29-J

SHEET
20F4




r/ SIDEWALK ELEVATION

BACK EDGE
OF GUTTER

\.-..-\.-..-\.-..-\.-..-\.-..-\.-..-\.-..-\.o..-\.o..-\.-..-\.a..-\.n..-\.-.‘
VARIES FROM ZERO AT HMA SURFACE
SIDEWALK TO NORMAL
CURB HEIGHT

7]
u
£
>

HMA DRIVEWAY APPROACH
(TO BE USED WITH DETAIL L)

'/ SIDEWALK ELEVATION

(2]
w
o BACK EDGE
< ( OF GUTTER
T\\ VARIES FROM ZERO AT T‘\ CONCRETE DRIVEWAY APPROACH BETWEEN
SIDEWALK TO NORMAL CURB AND SIDEWALK IS 6" THICK UNLESS
CURB HEIGHT OTHERWISE SPECIFIED ON THE PLANS.

NOTES:

MONOLITHIC CURB IS INCLUDED IN THE CONCRETE
DRIVEWAY APPROACH QUANTITY.

REINFORCEMENT IS NOT REQUIRED UNLESS SPECIFIED
ON THE PLANS. WHEN REINFORCEMENT IS SPECIFIED,

%" EXPANSION JOINT

SEE CHART ON THIS SHEET.
CONCRETE DRIVEWAY APPROACH
(TO BE USED WITH DETAIL L OR M)
5-0" e 5-0"
1" TRANSVERSE EXTRAWIDTH TO BE EXTRAWIDTH TO BE 1" TRANSVERSE
EXPANSION JOINT ADDED AT ALLEYS AND ADDED AT ALLEYS AND EXPANSION JOINT
COMMERCIAL DRIVEWAYS COMMERCIAL DRIVEWAYS
PLANE OF WEAKNESS JOINT
__JII ) "A ) "A" "A" "A" ‘A" "A ) "A ) bA" "A ) "A" bA" "A" h‘ bA" - ) "A" bA" "A" ‘A' F—_
RS - - - - -
4" CONCRETE SIDEWALK SUBBASE WHEN SPECIFIED ON 4" CONCRETE SIDEWALK
THE PLANS (4" MIN.)
WHEN CONCRETE DRIVEWAY APPROACH IS SPECIFIED, THE
THICKENED CONCRETE SIDEWALK THICKNESS IS EQUAL TO
THE THICKNESS OF THE CONCRETE DRIVEWAY APPROACH.
WHEN HMA DRIVEWAY APPROACH IS SPECIFIED, THE
THICKENED CONCRETE SIDEWALK THICKNESS IS 6" MIN.
THICKENED CONCRETE SIDEWALK
x%
o= o 9 REINFORCEMENT FOR CONCRETE DRIVEWAYS
=8 />~ A
A\
w W CONCRETE DRIVEWAY WIRE SIZE AVERAGE WEIGHT
= = = THICKNESS (6" x 6" MESH) (LBS/100 SFT)
_“_____________H W1.4 21
LESS THAN 8"
w2.9 42
10' 10' 10' 10'
I |
MAX.  MAX. MAX. MAX. " USE WIRE FABRIC REINFORCEMENT SPECIFIED
8" OR GREATER ON STANDARD PLAN R-37-SERIES
ADJUST DRIVEWAY JOINTS AS NEEDED TO ALIGN WITH ANY COINCIDING

TRANSVERSE PAVEMENT JOINTS,

JOINT LAYOUT IS AS INDICATED OR AS DIRECTED BY THE ENGINEER.
INTERMEDIATE DRIVEWAY JOINT DETAILS

D STANDARD PLAN FOR
@ OoOT DRIVEWAY OPENINGS & APPROACHES,
Michigan Department of Transportation AND CONCRETE SIDEWALK
DEPARTMENT DIRECTOR (SPECIAL DETAIL) 11/08/2023 R-29-J SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE ~£JI- 30F4




12% MAXIMUM CHANGE IN SLOPE
AT 10" INTERVALS (SAG)

8% MAXIMUM CHANGE IN SLOPE
AT 10' INTERVALS (CREST)

o
-\ 8% MAXIMUM SLOPE \ SIDEWALK * SEENOTES

APPROXIMATELY 10'

LOW VOLUME COMMERCIAL OR RESIDENTIAL DRIVEWAY SLOPES

CURB &
ROADWAY , GUTTER , DRIVEWAY APPROACH | SIDEWALK , DRIVEWAY
MAXIMUM GRADE 8%
< |
\ MAXIMUM GRADE 1.5% MAXIMUM GRADE 4%

COMMERCIAL DRIVEWAY PROFILE FOR MAJOR TRAFFIC GENERATORS

NOTES:

FOR DRIVEWAY DESIGN REFER ALSO TO "ADMINISTRATIVE RULES REGULATING
DRIVEWAYS, BANNERS, AND PARADES ON OR OVER HIGHWAYS" AND GEOMETRIC
DESIGN G-680-SERIES, COMMERCIAL DRIVEWAYS.

FOR CURB AND GUTTER DETAILS, SEE STANDARD PLAN R-30-SERIES.
TRANSVERSE SIDEWALK SLOPES ARE 2.1% MAXIMUM. IN ORDER TO MEET
SITE CONDITIONS, IF THE TRANSVERSE SLOPE IS REQUIRED TO BE LESS
THAN 1.5%, LONGITUDINAL DRAINAGE MUST BE PROVIDED.

WHEN SETTING GRADES FOR COMMERCIAL DRIVES, THE TYPES OF VEHICLES
USING THE DRIVE SHOULD BE CONSIDERED.

STANDARD PLAN FOR

T DRIVEWAY OPENINGS & APPROACHES,

Michigan Department of Transportation AN D CON CRETE S I D EWALK
DEPARTMENT DIRECTOR (SPECIAL DETAIL) 11/08/2023 R-29-J SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE 4 OF 4




12" 16" (x1'-4")
3'15.
= |:LQ~ { | é“l :TN ‘ ‘v’
o "
o ® D ; .
» k)
-t [ = :I_. !\_, [ =
§ EPOXY COATED #4 BAR . EPOXY COATED #4 BAR
OMIT WHEN TIED TO OR CAST OMIT WHEN TIED TO OR CAST
INTEGRAL WITH PAVEMENT INTEGRAL WITH PAVEMENT
2'-8" (x2'-6")
(% GUTTER PAN WIDTH MAY BE REDUCED WHEN APPROVED BY THE ENGINEER)
DIMENSION CONCRETE | CONCRETE BINENS TN CONCRETE
DETAIL LANE TIES DETAIL LANE TIES
T CYD / LFT | CYD / LFT T CYD 7 LFT
B1 9* AS SHOWN | 0.0300 | (% 0.0855) 01 9" AS SHOWN | 0.0788
B2 9” OMITTED | 0.0300 | (% 0.0855) 02 9" OMITTED | 0.0788
B3 10" AS SHONN | 0.0341 | (*0.0834)| B 03 10" AS SHOWN | 0.0826 D
N M
sl 2" sl 14
.% Y zl . .§ o * | zl 2
N o » B~ . . o
W 7 o T
I -
- ‘*\ l:::::?r:: f kS - ‘*\ :'::::7’:: o >
CEPOXY COATED #4 BAR—/ CEPONY CONTED #4 B4R/
4% | OMIT WHEN TIED TO OR CAST | 4
4 | OMIT WHEN TIED TO OR CAST | 4+ INTEGRAL WITH PAVEMENT
INTEGRAL WITH PAVEMENT
DIMENSION CONCRETE DIMENSION CONCRETE
DETAIL LANE TIES DETAIL LANE TIES
M| N CYD / LFT M| N CYD / LFT
€1 |17%"] %" | AS SHOWN | 0.0506 FL |1'=6"| ¥4 | AS SHOWN | 0.0484
2 [1'-6"| V" | omITTED | 0.0506 F2__ |1'=6"| V' | OMITTED | 0.0484
€3 [2°-0"] 13" | s sHoWN | 0.0632 F3 [27-0"] 1% | as sHowv | 0.0610
ca 2’0" %" | omrtTeD | 0.0632 Fa [2'-0"[ 1%" | oMITTED | 0.0610
C5  [2°-6"| 1%" | As SHOWN | 0.0757 F5  |2'=6"| 1%" | AS SHOWN | 0.0737
6 [2'6"| 1% | omiTreD | o0.0757 C F6 2’6" 1%" | OMITTED | 0.0737 F
* WHEN OTHER THAN 7" (4" MIN. TO 9" MAX.)
6" FACE EXPOSURE IS SPECIFIED ON PLANS, VARY
r‘—*l TOTAL CURB HEIGHT AND BATTER ACCORDINGLY
% =
d - |—— EPOXY COATED #4 BAR  «
L QMIT WHEN TIED TO OR CAST '
. INTEGRAL WITH PAVEMENT
ki .LJ
P l~—lr, THICKNESS
= c== __ 1 OF PAVEMENT
i Y OR BASE
o~
I LANE TIE
. BOTTOM OF PAVEMENT E
5. CONCRETE
) DETAIL |CURB HEIGHT| LANE TIES
- CYD / LFT
£l 1'-4" | AS SHOWN | 0.0310
£2 14" OMITTED | 0.0310
] 2’0" OMITTED | 0.0477
DEPARTMENT DIRECTOR MICHIGAN DEPARTMENT OF TRANSPORTATION
<~ Kirk T. Steudle BUREAU OF HIGHWAY DEVELOPMENT STANDARD PLAN FOR
eMDO
Pachagen Owpertmant of Trensportation
Y N %Y, CONCRETE CURB AND
PRE:¢RE° DIRECTOR{ BHREAU OF FIELD SERVICES CONCRETE CURB & GUTTER
DESIGN DIVISION Ry e
ORAWN BY: B-LeTo ///Mﬂ//m/‘”%w SHEET
——— 9-30-2014 2-6-2014 R-30-G
CHECKED BY: W-K.P. DIRECTOR, BUREAU OF HIGHYAY DEVELOPMENT F-H.¥. A, APPROVAL PLAN DATE 1 OF 2




10'-0"

4'-0" VERTICAL CURVE

+—B g3
= A S|
“L‘____,_
P - f
+H=~ A +~B

-4
~
A -A
&
~
B -B B -B B -B B -B
DETAIL B DETAIL C DETAIL D DETAIL E DETAIL F

CONCRETE CURB, CURB AND GUTTER ENDINGS

STEEL 6" MIN. 1" FIBER STEEL 6" MIN. g TOL’ILED JOINT
—\ r—-‘a. WAX /JOINT FILLER \ 8" N,Ax/in 2

l |

l 1 j

FIBER JOINT FILLER CONTRACTION JOINT

JOINTS IN CURB OR CURB AND GUTTER NOT TIED TO CONCRETE PAVEMENT;
NOTES: ADJACENT TO CONCRETE BASE COURSE; OR ADJACENT TO HMA PAVEMENT:

CURB AND GUTTER RADII SHALL BE DIMENSIONED TO THE FRONT EDGE

OF THE GUTTER PAN OR EDGE OF PAVEMENT. PLACE 1" FIBER JOINT FILLER AT 400" MAXIMUM INTERVALS.

CONCRETE CURB AND GUTTER ENDINGS WILL BE PAID FOR IN LINEAR PLACE 1" FIBER JOINT FILLER AT SPRING POINTS OF INTERSECTING STREETS.

A
B

FEET OF THE ADJACENT CURB DETAIL. C. PLACE " ISOLATION JOINT AT CATCH BASINS PER STANDARD PLAN R-37-SERIES.

JOINTS SHALL BE PLACED AT RIGHT ANGLES TO THE EOGE OF CONCRETE

CURB AND GUTTER.

JOINTS DETAILED ON THE PLANS SHALL SUPERSEDE THOSE SPECIFIED

ON THIS STANDARD PLAN- JOINTS IN CURB OR CURB AND GUTTER TIED TO JOINTED PAVEMENT

BOTTOM SLOPE OF CURB AND GUTTER STRUCTURE MAY BE THE SAME
SLOPE AS BOTTOM OF PAVEMENT. BACK OF CURB AND VERTICAL EDGE A. PLACE 1" FIBER JOINT FILLER OPPOSITE ALL TRANSVERSE EXPANSION JOINTS

OF GUTTER PAN MAY HAVE A MAXIMUM '2" BATTER TO FACILITATE IN PAVEMENT.

PLACE CONTRACTION JOINTS AT 40’ MAXIMUM INTERVALS.

FORMING.

B. PLACE !7" ISOLATION JOINT AT CATCH BASINS PER STANDARD PLAN R-37-SERIES.
WHEN CURB AND GUTTER IS CAST INTEGRALLYs SEE CURRENT STANDARD
PLAN R-31-SERIES. C. PLACE CONTRACTION JOINTS OPPOSITE ALL TRANSVERSE CONTRACTION JOINTS

IN PAVEMENT.

ALL JOINTS FOR CURB OR CURB AND GUTTER ARE INCLUDED IN THE PAY

[TEM FOR THE CURB OR CURB AND GUTTER. D. A SYMBOL (B) JOINT SHALL BE PLACED BETWEEN CURB OR CURB AND GUTTER AND
ADJACENT CONCRETE PAVEMENT AS SPECIFIED ON STANDARD PLAN R-41-SERIES.

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT STANDARD PLAN FOR

CONCRETE CURB AND
CONCRETE CURB & GUTTER

SHEET

9-30-2014 2-6-2014 R - 3 O - G
2 OF 2

F.H.W.A. APPROVAL PLAN DATE




EXISTING GROUND

WAVAV/& a el .

4" MIN. BEDDING
GRANULAR MATERIAL

CLASS I11A

SEWER NOT UNDER ROADBED

CENTER OF P
P OF PIPE

+— SUITABLE MATERIAL

«+—— SEWER AS

4 GRANULAR

EXISTING

NN

EXCAVATED FROM
SEWER TRENCH

(OTHER THAN WET
UNSTABLE CLAY)

o |
o= .
S
SPECIFIED SlE. =
ON PLANS al =
=5
—|3owv
ZE|ZW
s =25
MATERIAL e
CLASS 111

—

VAR

—— SUITABLE MATERIAL

EXCAVATED FROM
SEWER TRENCH

(OTHER THAN WET
UNSTABLE CLAY)

|——— GRANULAR MATERIAL

CLASS TI1 (METAL)
CLASS IIIA (PLASTIC)

4 SEWER AS

SPECIFIED
ON PLANS

SEWER NOT UNDER ROADBED

CONCRETE METAL & PLASTIC
NOTE: FOR “W” SEE NOTES ON SHEET § Al NOTE: FOR “W” SEE NOTES ON SHEET 5 A2
BACK OF CURB OR
EXISTING GROUND EDGE OF SHOULDER
| PAVEMENT ]
T SUBBASE  (AS SPECIFIED ON PLANS)T
SUBGRADE
é:mBLE MATERIAL EXCAVATED
3 7 FROM SEWER TRENCH
(OTHER THAN WET UNSTABLE CLAY)

2 2
2|z 2=
=S | GRANULAR MATERIAL =S
Sl=s. : CLASS I1] ——— Sls<
[+=] — o —

oz — o —

o | <C - o | < —
Zl=2n Z|3w
Nl SEWER AS SPECIFIED NES
|G o ON PLANS ——————— (7. |50
g -
SEWER UNDER ROADBED OR
WITHIN INFLUENCE OF ROADBED
CONCRETE & METAL PIPE B1

®MDO

Oupertmant of Transportetion

PREPARED
BY
DESIGN DIVISION

ORAWN BY: B.L.T.

CHECKED BY: W:K.P.

DEPARTMENT DIRECTCR
Kirk T. Steudle

Kimberly

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

UTILITY TRENCHES

Avery Sy
APPROVED BY:
DIRECTOR, BUREAU OF FIELD SERVICES
Bradley C. el
Wieferich : b o
APPROVED BY: 7-25-2017 2-8-2016
DIRECTOR. BUREAU OF DEVELOPMENT F.H.W.A. APPROVAL PLAN DATE

R-83-C

SHEET
1 OF §




BACK OF CURB OR
EDGE OF SHOULDER

AV

EXISTING GROUND

/
/
\./:»/

(OTHER THAN WET

L ——— GRANULAR

/1
1

1 7
SUITABLE MATERIAL EXCAVATED
Re FROM SEWER TRENCH

CLASS Il —— .

:t’ -
2= : s g|=
Z|& ? | GRANULAR MATERIAL ? S|
2F< < CLASS [IJTA ——— it 85 .
[~} — t =

o = -
Z3., 255
=29 =29
s 235 SEWER AS SPECIFIED Fz=z
w6 ON PLANS w|5D

PAVEMENT
(AS SPECIFIED ON PLANS)T

L
SUBBASE

SUBGRADE J

UNSTABLE CLAY)

MATERIAL

H'l l’"ﬂ
SEWER UNDER ROADBED OR
WITHIN INFLUENCE OF ROADBED
PLASTIC PIPE B2
| PAVEMENT | PAVEMENT
SUBBASE (AS SPECIFIED ON PLANS) SUBBASE (AS SPECIFIED ON PLANS) |
SUBGRADE SUBGRADE
GRANULAR MATERTAL GRANULAR MATERIAL
CLASS [1 CLASS 11
GRANULAR MATERIAL GRANULAR MATERIAL
CLASS TIAA CLASS T1AA
— GEOTEXTILE-WRAPPED _ ——— GEQTEXTILE-WRAPPED
UNDERDRAIN af UNDERDRAIN
w 2
2 = GRANULAR MATERTAL
2 = 2 = CLASS 111
2| = g|E B
Z|e [ GRANULAR MATERIAL = R GRANULAR MATERTAL
8F= CLASS 111 SE= -~ CLASS I11A
oz — o ~—
o | << — o< —
323 —— SEWER AS SPECIFIED 323 —— SEWER AS SPECIFIED
LlEd ON PLANS LlEd ON PLANS
NOJE: 1 NOTE:
g UNDERDRAIN TO BE PAID g UNDERDRAIN TO BE PAID
FOR SEPARATELY. FOR SEPARATELY.

SEWER WITH UNDERDRAIN UNDER ROADBED
CONCRETE & METAL PIPE
C1

SEWER WITH UNDERDRAIN UNDER ROADBED
PLASTIC PIPE
Ce

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

UTILITY TRENCHES

SHEET
2 OF 5

2-8-2016
PLAN DATE

7-25-2017
F.H.W.A. APPROVAL

R-83-C




PAVEMENT

SUBBASE

SUBGRADE

GRANULAR MATERIAL
CLASS 11

2
ole
=
SF<« GRANULAR MATERIAL
Ble S CLASS TIAA
=IER GEOTEXTILE-WRAPPED
Z|ZW0V
- <T
L€ UNDERDRAIN
SEWER AS SPECIFIED
ON PLANS
NOTE:

UNDERDRAIN TO BE PAID
FOR SEPARATELY.

SEWER WITH UNDERDRAIN UNDER ROADBED
CONCRETE & METAL PIPE
(FOR SHALLOW SEWERS)

D1

PAVEMENT

SUBBASE

(AS SPECIFIED ON PLANS)

OF

SUBGRADE

GRANULAR MATERIAL
CLASS 11

GRANULAR MATERIAL
CLASS IIIA

GRANULAR MATERIAL
CLASS IIAA

GEQTEXTILE-WRAPPED
UNDERDRAIN

SEWER AS SPECIFIED
' ON PLANS

GRANULAR MATERIAL

CLASS IIIA

' NOTE:
UNDERDRAIN TO BE PAID
FOR SEPARATELY.

SEWER WITH UNDERDRAIN UNDER ROADBED
PLASTIC PIPE
(FOR SHALLOW SEWERS)

D2

4" MIN. BEDDING

REPLACE SURFACE ACCORDING TO
SPECIFICATIONS AND PLANS

EXISTING SURFACE
£ ™

| ™~ GRANULAR MATERIAL
CLASS [11A

TYPICAL DETAIL AT CROSSING

R IR TEEEE R E TR I IEET)
BACKFILL ACCORDING 0RRINLLCRN 00RRIRIHINRHNN
Q00RHIIXLRRRANK RIIBRR %S
TO SPECIFICATIONS AND RIS e e 0%
- TYPICAL TRENCH SECTION ——————S0CKXKXXKXK 500
KAOLKIKKNNIEK, SRR
QOIS QRORIRERIRLEAAKIIS
QRRRRRIRRHIBELKN SRIRILRRINXRRIIUNLIRKS
EXISTING CATCH BASIN DRAIN. 3X506505KK658 0RRIRIERERIRIKNK
2 QILEARIIEIRR 5 SOUKAXKELE,
SEWER OR OTHER UNDERGROUND  XS00585KK0KXKOXKXNKLS K0KA0KAKER
7 SO0 5K AEKE
~ UTILITY CROSSING NEW 0‘0’0:0:0:0’0 SIRRARKNS :0:0:0:0:0:0: pTo%e
g ———— OPEN CUT CONSTRUCTION o ORRRERRS %0%% APPROXIMATE
e 9,
RS o SPRINGL INE
’:’:::‘:’:’:’:’:’:’ 5 :’:‘::::0 SRR (MIDPOINT)
9.9.0.0.0.90.9.9, 00%9.%% .0, 0.9.0
0XRRNNKK 30RRIIIRIIRELAANALRS
0.9.0.9.9.9.9.9.9, o 0.0.0.0.0.0.0.9.9.0.0.0.0.0.9.0.9.9.9.0.6.9,
SRERKKK, RRIIRKLINRKXHKKRLIIIKOER
SRS 3 OIS
- — = E—— XRRRRURS SRRRRIXRRRRRRRURS
0.9.9.90.9.0.9.9.9, 0.0.9.9.0.9.0.0.9.9.9.9.0.9.9.0
0.0.0.0.0.0.0.0.0, 0.9.0.9.0.9.9.9.90.9.9.0.9.0.0.0.9
QRRRAXLRRS QRRRRHHAXLRRIRRINK
) O 0. 09.9.9.9.9.9.9.9.0.0.0.9.9,
RRIXRRHKS R0RRIIHANRKANKKS
SRR 200, KA
— GRANULAR MATERIAL RAIRRRRRRS
=i CLASS I11A
=
o
w = =
= i =
«© a - A XRKAS e : oS o
< ONE BAG OF CEMENT PER CYD OF/ SRRXRRCIG : o ERARRIROERO
== GRANULAR MATERIAL CLASS [1—-{ e JE T TR
RN
%= b - h Veetotetotetolele
Sn -
=0 7
=% [T—————— NEW UTILITY
o ?
SO

PAYMENT FOR THIS TRENCH DETAIL WILL BE INCLUDED WITH THE ADJACENT TRENCH DETAILS

SECTION A

- A
MINIMUM CLEARANCE BETWEEN UTILITIES SHALL BE 1'-0"
UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

UNDER EXISTING UTILITIES

NOTE:

E

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

UTILITY TRENCHES

7-25-2017

2-8-2016

F.H.W.A. APPROVAL

PLAN DATE

SHEET
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LIMITS OF PAVEMENT REMOVAL
(6°~0" MINIMUM)

BACK OF CURB OR -
EXISTING GROUND EXISTING GROUND  EOGE OF SHOULDE 1'-0" W 1'-01
WA( MIN. MIN.
g = e AR , ,
R e | PAVEMENT |
. SUBBASE
(AS SPECIFIED DN PLANS
/ B
; SUBGRADE
=1 SUITABLE MATERIAL
EXCAVATED FROM /
SEWER TRENCH ——7— SUITABLE MATERIAL EXCAVATED
(OTHER THAN WET FROM SEWER TRENCH
UNSTABLE CLAY) (OTHER THAN WET UNSTABLE CLAY)
| GRANULAR MATERIAL
CLASS 111 ————
- CRANULAR | GRANULAR MATERIAL S
-, MATERIAL CLASS [ITA ———— -
CLASS TIIA [———
|—— WATER MAIN
4" MIN. 4" MIN. 4" MIN.
— BEDDING . BEDDING BEDDING e
Ll GRANULAR w GRANULAR GRANULAR L
MATERTAL MATERIAL MATERTAL
CLASS I11A CLASS IIIA  CLASS ITIA
NOTE: WHEN WATER MAIN IS PLACED IN PROPOSED ROADBED AREA, IT SHALL BE BACKFILLED WITH
SELECTED EXCAVATION MATERIAL ABOVE FUTURE SUBGRADE TO EXISTING GROUND LINE.
WATER MAINS WATER MAINS UNDER ROADBED
NOT UNDER ROADBED F OR WITHIN INFLUENCE OF ROADBED G
A REQUIRED ENCASEMENT
SIZE FOR RESPECTIVE
PIPE SIZES
ANAS NYNZS
: DIAMETER ENCASEMENT SIZE
i OF PIPE AND TRENCH WIDTH
B | BACKFILL REQUIREMENTS ARE SIMILAR TO - - —
. REGULAR WATER MAIN TRENCH SECTIONS 6" - 12 30
s 16" 36"
. 24" 4"
- 30" 50"
2 K 36" 5’6"
. A " 1_p®
WATER MAIN ——————__| " “e—f—— REINFORCED 42 6'-0
- ‘ CONCRETE 28" 70"
~ ENCASEMENT 527 76"
60" 8'-0"
66" 8’6"
72” 9’0"
UNDISTURBED EARTH /75\
NOTE:
REINFORCEMENT SHALL BE AS SPECIFIED ON PLANS.
WATER MAINS IN REINFORCED CONCRETE ENCASEMENT H
MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR
7-25-2017 2-8-2016 R-83-C SHEET
F.H.W.A. APPROVAL PLAN DATE 4 OF 5




NOTES:
BACKFILLING SHALL BE ACCORDING TO THE STANDARD SPECIFICATION.

SUFFICIENT TRENCH WIDTH SHALL BE PROVIDED TO ALLOW FREE WORKING SPACE
AND TO PERMIT COMPACTING THE BACKFILL AROUND THE PIPE.

THE FOLLOWING ARE MINIMUM TRENCH WIDTHS:

1.0-
PIPE SIZE LESS aTHAN 21 24 30 | 36
(INCHES ) 1

."’

TRENCH WIDTH 3.0 3.5 | 4.0 | 5.0 | 6.0
(FEET)

I.D.

PIPE SIZE 42 | 48 | 54 | 60 | 66 | T2
(INCHES)

l"l
TRENCH WIDTH | 7.0 | 8.0 | 9.5 | 10.0| 10.5] 11.0
(FEET)

1.D.

PIPE SIZE 78 84 90 | 96 | 102 | 108
(INCHES)

Ilwﬂ
TRENCH WIDTH | 11.5]12.0 | 12.5]13.0 13.5] 14.0
(FEET)

ESTIMATED PAVEMENT REMOVAL WIOTH IS TO BE TRENCH WIDTH “W” PLUS 1'-0"
EACH SIDE OF THE TRENCH (6'-0" MINIMUM).

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF DEVELOPMENT STANDARD PLAN FOR

UTILITY TRENCHES

7-25-2017 2-8-2016 R-83-C SHEET

F.H.W.A. APPROVAL PLAN DATE 5 OF 5




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
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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
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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
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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
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ROUND TAPERED STEEL MAST ARM ROUND TAPERED STEEL MAST ARM POLE
S o n i LUMINAIRE ARM MAST ARM MTG HT | MTG HT LUMINAIRE | MAST ARM
670, &0, 10 -0 (SEE CONTRACT) LENGTH K MASTARM DIMENSTONS SINGLE | TWIN * POLE DIMENSTONS ARM LENGTH (FT)
\ NOMINAL SPREAD |
‘ (SEE CONTRACT) | E’SEEEQZ) 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" 1 0.2500"-9.50" x 6.00" x 25'-0" 0.313"-14.00" x 9.94" x 29'-0" YES 30 35
1'-6" (6"-0" ARM) 30'-0" |0.2500"-10.50" x 6.30" x 30" -0" 0.358"-14.00" x 10.92" x 22'-0" NO
1/-10" 18'-0" ARM) i 7 . e i 7 . e 40, 45
20" (10" -0" ARM) oy 0.4290"-12.00" x 10.60" x 10'-0 0.358"-14.00" x 9.94" x 29’ -0 YES
NOMINAL RISE 0.1793"- #% x 7.50" x *x 18’ 6" 0.478"-14.00" x 10.92" x 22'-0" NO o
. 0.5000"-12.00" x 10.60" x 10'-0" | 19'-0" 8 0.478"-14.00" x 9.94" x 29" 0" YES
A 0.1793"- sk x 6.80" x ok 217071 poLE TUBE TAPER IS 0.140 IN/FT
, ., |0.5000"-12.00" x 9.90" x 15'-0" * DIAMETERS GIVEN ARE 0.D.
(SHEET 5) 45 , »
0.1793"- %% x 6.10" x ¥
_ — N N — NOTE: ONLY USE THE MAST ARM LENGTHS WITH POLE SIZES AS
sgrgr | 01200 12.07x9.20 20720 INDICATED IN TABLE ABOVE
0.1793"= %k x 5.36" x %k
POLE CAP
SHEET &) 5 9 MAST ARM TUBE TAPER IS 0.140 IN/FT
MAST ARM LENGTH (SHEET 2) _ L % DIAMETERS GIVEN ARE 0.D.
— <T
N @ %% TO BE DETERMINED BY CONTRACTOR BASED ON REQUIRED MAST ARM
— 2 LENGTH AND TELESCOPIC SPLICE LENGTH.
DETAIL © bl
- —
, £< 70 3
i - 1 3| o
b ﬁ N NDTES:
MAST ARM | E =
CAP 3 OUTBOARD ARM DETAIL ARM 1D TAG = = 1. THE DESIGN OF THIS STRUCTURE IS BASED ON THE 2001 AASHTO STANDARD SPECIFICATONS FOR STRUCTURAL
(SHEET 6)| = INBOARD ARM (SHEET 2) =l SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC SIGNALS FOR 90 MPH WIND LOAD AND CATEGORY 11
= 3 3 WITH GALLOPING. NATURAL WIND GUSTS. AND TRUCK INDUCED FATIGUE LOADS.
— =
= oo ol 3 = 2. WELD THE LONGITUDINAL ARM SEAM ON THE INBOARD AND QUTBOARD SECTIONS OF THE TELESCOPIC FIELD
= I I = SPLICE WITH A COMPLETE JOINT PENETRATION (CJP) WELD A MINIMUM OF 36 INCHES LONG. IN ADDITION,
= =2 R oz 7 LONGLTUDINAL SEAM WELDS MUST BE CJP FOR A MINIMUM OF 6 INCHES FROM TUBE TO PLATE CJP WELDS.
= = o o s
2| o 3 = 3. SEAM WELDS MUST BE 90° + FROM HAND HOLE AT BASE.
Z|= 2l < ols
= - = £ S 4. LUMINAIRE ARM [S 11 GAUGE ROUND STEEL WITH 0.140 INCH PER FODT TAPER.
2 |lo o o
uE =l © 5. BACKING BAR FOR PIPE TO BASE PLATE (B) AND MAST ARM TO MAST ARM PLATE MUST BE MINIMUM 5/16
P = INCH X 2 INCH PLATE.
= z 6. 1/2 INCH DIAMETER (@) ROUND STOCK C-HOOK ATTACHED TO ALL POLE SIZES. 3/4 INCH SCHEDULE (SCH.)
= E 40 PIPE ATTACHED TO ALL POLE SIZES AND INBOARD AND OUTBOARD ARM.
= HAND HOLE
= (SHEET 5) 7. S.S. DENOTES STAINLESS STEEL. GA. DENOTES GAUGE. 0.D. DENOTES QUTSIDE DIAMETER. 1.D. DENOTES
& INSIDE DIAMETER. H.S. DENOTES HIGH STRENGTH.
GRADE POLE 1D TAG
(SHEET 2)
DETAIL D
BASE P MFG MFG
?éiEE%DJAG DESION . DESION .
ARM LENGTH POLE LENGTH MDOT NO.
MO/YR OF MFG MD/YR OF MFG POLE TYPE -
| v | v | v
TD BE ATTACHED TO POLE OR MAST ARM AT LOCATIONS WELD TAG TO EDGE OF BASE P
NOT TO SCALE File: RefDoc/TR/Signals/Web/Sp Det/Fin/S160318.dgn  Rev.  11/05/18 SHOWN 4" FROM BAS% [SJF REE SEESKEAQQSE% WITH (4) #8 X 3" (LETTERS STAMPED IN 3/8” CHARACTERS)
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3/4" SCH. 40
PIPE X 2" LONG
(FOR LIFTING)

POLE CAP
(SHEET 6)

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

A R A
— T s 174" @ HOLE IN FRONT
~ | R CLAMP FOR WIRING
LUMINATRE ARM ‘ < ¢
3/16 ‘ Q\\¥
1/4" THICK

—_— LUMINATRE ARM
‘ CLAMP L

1/2" @ H.S. BOLT. FLAT FIELD DRILL 1% @

WASHER. LOCK WASHER. | ¢ POLE & HOLE IN POLE. FURNISH

& HEX NUT (TYP) | H.S. BOLT 1" 1.D. GROMMET

DETAIL A

SECTION A-A

ORIENTATION OF SCH. 40 PIPE 180° FROM HAND

HOLE AT BASE & C-HOOK 180° FROM SCH.

TELESCOPIC
FIELD SPLICE

C MAST ARM

OUTBOARD ARM

40 PIPE

INBOARD 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)

C INBOARD ARM 44,/;7T

AND OUTBOARD ARM

NOT TO SCALE

3/4" SCH. 40
PIPE X 2'7" LONG
(FOR LIFTING)

INBOARD/OUTBOARD ARM LIFTING DEVICE

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

C MAST ARM
PIN (TYP)

2'-3/4"

SEE MAST ARM 4 LOCATIGNS

WELD DETAIL

8
LOCATIONS 234

DETAIL C

4”0 HOLE IN FRONT
CLAMP HALF SHELL FOR
WIRING

FIELD DRILL 4" @
HOLE IN POLE FOR
WIRING

(4) 3/4" SCH. 80
PIPE X 3/4" LONG
WELDED TD BACK R

FIELD DRILL (4)
11/16" @ HOLES

FOR 5/8" 0 X 37"
LONG HEX. HEAD BOLTS

4
1/4 LOCATIONS

4
LOCATIONS

(4) 1'" @ STUDS EACH

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

LOCK WASHERS

SECTION B-B

(4) 3/8" GUSSET SADDLE P'S
(TOP AND BOTTOM)

NOT TO SCALE

—_f Y ARM

3/16" @ HOLE THRU
PIPE & BOLT FOR
1/8" X 114" COTTER

STEEL CLAMP
HALF SHELL

—

MAST ARM P

c<

BACKING BAR

MAST ARM WELD DETAIL

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

STEEL CLAMP
HALF SHELL

%//,r* C MAST ARM (TYP)
l

41,7 9 HOLE
L (MAST ARM B)

1" 0 HOLE

(MAST ARM P)
MAST ARM P 1" 8 HOLE
(STEEL CLAMP
HALF SHELL B)
SECTION C-C

SIDE GUSSET P'S AND SADDLE R'S
NOT SHOWN FOR CLARITY
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GROUNDING PROVISION
3/8” ® S.S. HEX BOLT TO
MOUNT MECHANICAL LUG

TO ACCOMODATE MIN. 1

#4 WIRE.

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

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

¢ PGLE\\j

FLAT WASHER
(TYP)

(

LOCK WASHER
(TYP)

NUT
TYP)

STUD
(TYP)

MAST ARM CLAMP WASHER PLACEMENT

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

1/2" © -13 N.C. DRILLED
3,87  AND TAPPED HOLE WITH
1/2" STAINLESS STEEL
BOLT WITH MAXIMUM
PROJECTION OF 1/4”.

C POLE

& HAND HOLE*\\\#
L

10"

2
LOCATIONS

| 374" X 315" B (0.313-.358)%
1" x 4" B (0.478)%

BACK UP BAR

(2) 172" @ STAINLESS
STEEL BOLT WITH COPPER
DOWN CONDUCTOR ATTACHED
VIA THREADED TINNED
BRONZEC LAMP FOR
LIGHTNING PROTECTION

6” X 10" BAR BOTTOM HAND HOLE

3/4" OR 1" R

(VIEW ROTATED 90 DEGREES)

€ HAND HOLE.
POLE & BASE

¢ POLE & HAND HDLE‘\\\\\q

|
=
D

D
\ 6" X 10"
 HAND HOLE
\
\

i 3/16 I N

* CAULK —

16"

K\\\‘AiBASE 1D TAG

[SHEET 2)

BACKING BAR

DETAIL D

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

C1/2" 0

H.S. Biij;:iiit—iéi:::»STEEL CAP

T
3/4" SQUARE STUCK<—/L21
E

\
r
N

!
CPOLES& A

L>m ‘% F%J;f

(6) 21" © HOLES FOR 13

(6) 134" ® ANCHOR BOLTS
- 0"
| [.D.

EQUALLY SPACED AT 60°
ON A 24" @ BOLT CIRCLE OF POLE
1" 0 HOLE
POLE
¢ POLE
SECTION D-D
SCH. 40 PIPE

3/4" SQUARE STOCK

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

C POLE &
MAST ARM (TYP)

ID TAGS 3/4" SQUARE STOCK
1/4" X 1" S.S. BACK MAST ARM
UP BAR TO SECURE C-HOOK
HAND HOLE COVER.
(HORTZONTAL 11 GA. COVER WITH
ORIENTATION) 1/4"-20 S.S. MACH.
SCREW & 5.5, CHAIN ANCHOR BOLT POI_E AND MAST ARM CAP DETAIL SECTIUN E_E
1/2" @ ROUND (TYP)
J-HOOK
n "
4" X 6'7" BAR TOP HAND HOLE ORIENTATION OF HAND HOLE
DESIGN WITH 290" POLE ONLY
* THICKNESS OF POLE
NOT TO SCALE NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION MICHIGAN DEPARTMENT OF TRANSPORTATION
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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
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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]
O 1= c
Lumg 5
Sl < .
o|c < - =
&< 5 3
= .= c
S22 e+ 35
nlc g o
Di%’g L
ola'"" 5
> O
8 o+
olo &
fol1%
s
n

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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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
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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
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NOTES:

1) All ground rods shal

be 3/4"x10" copper clad rod
a minimum of 2 ground rods
shall be used
service disconnect and one
for the messenger cable

& pole).

N

(one for the

Ground rod placement shall
not be less than 12" from
fthe foundation with a minimum

of 6' between ground rods.
Placement shall be as
directed by fthe Engineer and
in compliance with N.E.C.

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

IS

Indicate the direction of

conduits in foundation top
with an arrow.

w

Install pole that the

foundation & anchor bolts

are plumb.

o

to ground.

NOT TO SCALE

Al'l grounds shall provide
less than 10 ohm resistance

R=21"

Secure conduits fogether with
suitable banding to insure
placement prior fo concrete
pour .

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

Foundo+¥on—4«\\&

7.4

Grade (level)
"
l‘*1“2 %//f r/f—HCdeho\e
! —

P\

— =Ny

Use non-solder
type connection

Al'l metal bases must be
connected to a ground
rod with a #6 ground wire.

MAST ARM FOUNDATION CONDUIT AND GROUNDING

Gravel

34" x 10'-0" copper clad
ground rod(s) as directed by
Engineer and in accordance
with the current N.E.C.
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2 washers

typ

Top of oomdu‘fsﬁ\\\

3" Thrd

Top of concrete
foundation

34" bevel (typ.)

"

g
¥

{4§?ohor bolt length =72"

NOTE:

g\ﬁ’

Bottom template

T T

Sidewalk

)" premolded jt. filler

at edge of sidewalk

ANCHOR BOLTS

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

NOT TO SCALE

e
—
=
=

If required, Smooth walled steel casing
outside diameter to meet or exceed 42"
foundation diameter. Casing thickness
to be determined by contractor.

Center of comdu'fs//////ﬂ

7
Casin AAJ//////

per plan

.

:/\\</;/§\\</
c
]
aj
b -
I
Jat
| +=
@
2o g
S - 5
Tlo g -
oo
o+ c
LQu)g o
ol .
oo < - k=
o~ S =
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ELEVATION

DRILLED FOUNDATION SHAFT

(SHOWN WITH CASING PAY TTEM)
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NOTES:

Anchor bolts - 1 3/4

" dia. 12"

Foundation Notes:

equal Iy spaced at 60 33/64 1. Refer to fthe following sBec{G\ provisions related to 6 anchor bolt mast arm poles:
L. Anchor bolts sholl be set and feld Bolt circle (6 required) Noot Arm baTe Foundotion and anchoc Bolte
verfical af fhe correct location and See nofe 3 (fyp) Casing Used With Strain Poles and Mast Arm Poles
at the proper elevation with a 3/4" steel
(or approved equal) templafte a minimum
of 24Dgours ofier the ogmcre+e ¢ Mast arm 2. Templates shall be shop fabricated and assembled prior fto being approved by MDOT for shipping.
placement has been completed. see note 4 "
3. Diameter of bolt holes in template shall be 1/16 " larger than anchor bolt diameter.
2. (6) 1 3/4" - 72" Anchor bolts with (4) Hex nufs and
(4) washers per bolf. 42" 4. Conduits and anchor bolts shall be rigidly installed before concrete is placed. The cenfer of the template
3. 24" dig bolt circle for Category 1, Category 11, and shall coincide with the center of the foundation. The template and handles shall be well supported,
Category 111 Mast Arms. horizontally level and firmly anchored in place a minimum of 24 hours after fhe concrete placement is completed
4. Mast arm orientation is not dependent on anchor bolt 5. Due care shall be taken during the concrete placement to avoid displacing the anchor bolts.
position. .
' 3 wide steel femplate 6. No hammering on the anchor bolfs or template will be allowed
5. gse #4hAW§ OT \Grgerf;#dmiari boge+groumd.w%re pomdei | 3, stock thickness
mechanical connection to foundation reinforcing stee
sz having 24" of slack above the top of {Oundo*Ign. ﬁgfgor bolt T. After iemp\0+e ;sdremoved, thread nuts on to the bolt flush with the bolt end to profect threads until signal
support is erected.
6. Galvanize all exposed nuts. bolts. and washers according to PLAN VIEW
ASTM F2329. Galvanize all other steel items according to CLAN VIEW
! ! \na 8. For anchor bolt material refer to section 908.14 A and B of the Michigan Standard Specifications for
ASTM A123. Embedded nuts. boltss washers. and steel ring Construct r hor bolt installati d tighten for t i 810.03 N
need not be galvanized. onstruction. or anchor bo instal lation an ightening refer fo section . .
. 9. Dewatering of wet shafts is not allowed. A wet shaft is defined as having more than 3 inches of standing
8 - #3 vertical bars water or as having water infilfrating at a rate equal to or exceeding 12 inches per hour. For wet shafts.
equal Iy spaced. Steel template must be kept Heavy hex nuts (24), Concrete is fo be placed in accordance with section 718.03. (wet construction method) with a tremie tube or
horizontal at all +imes flof washers (24) for concrete pump beginning at the shaft bottom. Grade T concrete must be used for underwater placement. Grade
after installation anchor bolt cage assembly S2 may be used in dry excavations only. See MDOT standard specifications Tables 701-1A and 701-1B
(Concrete Structure Mixftures).
Top temp. template
(Contractor fo
determine material %//47¢ anchor bolTs 10. Per MDOT standard specifications 718.02. the Grade S2 acceptable slump range is 6-8 inches. The Grade T
type) 90— acceptable slump range is (-9 inches.
T Grade level . o L . . .
11. If soil conditions indicate there is no need for a casing pay item as shown on the planss the contractor
= should request permission of fthe engineer to insfall the foundation without casing
S
==
oY |—XKeep anchor 12.  When the casing pay ifem is included on the plans for a foundation (due fo granular soils or a wet hole)
~ .
#5 bar horizontal 2 - N bolts plumb (Typ) steel casing (smooth walled) is to be installed to enable the foundation to be poured. The thickness of
reinforcement 515 ~—Bond ground wire to the steel is to be determined by the contractor. The steel casing shall be left in place. A suitable method
% ‘é §§ reinforcement. of compaction must be employed fo ensure the soil immediately outside the casing is compacted proper |y
= = See note 5.
S 13. When fthe casing pay ifem is called for on fthe plans, the sfeel casing may sftop at fthe conduit entrance fo
SE:C‘TI[]N A‘*A N r = ) foundation. Top of foundation must then be formed separately. The casing pay item quantity will be paid
—_—— = ¥ N Bottom template igﬁgig*ggp for based on actual linear feet installed.
i ] required ASTM blan _ . . o
o Aié§§§<-ﬂ’”-~> A36 steel 14. Construct mast arm foundations, according fo subsections 718.03 of the Standard Specifications for
= #9 bar . Consfruction. All work and materials shall be in accordance with the MDOT Standard Specifications
© ] Steel casing
er plan
per P 15. Steel reinforcement shall be ASTM A6l5 grade 60 without epoxy coating.
134" Thick i ¢
— Q& A 16. Exposed concrete surfaces shall be cast in forms. Exposed concrefe edges shall be beveled 3/4”
A
17. Steel reinforcement shall have a clear cover of 3 inches unless noted otherwise. Steel Reinforcement may be
o 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 fop of foundation.
ELEVATION
(6) Std holes,
fgﬂ‘%%fi@ced MAST ARM FOUNDATION
/Ip TO 17g
(SHOWN WITH CASING PAY [TEM)
NOT TO SCALE NOT TO SCALE
MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL) MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_O40_A SHEET BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S :[ G_O40_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIG040A.dgn  Rev. 02/16/17 PLAN DATE 3of4 File: RefDoc/TR/Signals/Web/Sp Det/F in/SIG040A.dgn  Rev. 02/16/17 PLAN DATE 40f 4
AS-LET PLAN REVISIONS g DATE: CS: DRAWING| SHEET
NO. | DATE |AUTH DESCRIPTION NO. | DATE |AUTH DESCRIPTION “MDO’ I A DESIGN UNIT:
Michigan Department of Transportation FILE: TsC: J N .




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
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Aluminum Pedestal
6063-T6 alloy, 4" x .237"
wal | schedule 40-3.73 #/ft.
spun finish.

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

Cover held in place with a
1/4"x 20 UNC Hex head 300 grade

0

5%

Variable

POST TOP
(SLIP FITTER)

3/8" x 20 UNC x 2" stainless
steel set screw

Cover held in place with a
1/4"x20 UNC Hex head 300 grade

stainless steel machine screw.

stainless steel machine screw.

Socket head

bolt bolt

COLLAR
(OCTAGONAL BASE)

NOT TO SCALE

SQUARE BASE
BOTTOM PLAN

Socket head

(SQUARE BASE)

Frangible Octagonal
aluminum base

Frangible Square See Note 4) on S

aluminum base sheet 3 of 3. v| e

See Note 4) on =

sheet 3 of 3. See Note 5) on sheet 3 of 3 =l 2

‘ 13 5/8" ‘ for RCOC preference.
I 1
SQUARE ALUMINUM BASE 0CTAGONAL BASE
Ground lug
Ground lug
(O]
s | o < _
= | - < | ©
~ | = ~N | C
m | O M| e—
=
N+ ~ | O
ﬁa — | =
a

OCTAGONAL BASE
BOTTOM PLAN

Roll pin

NOTE: Use pedestal collar for pedestal length greater
than or equal to 14" (fypical for 3 color traffic

COLLAR signals with pedesfrian signals)

File:RefDoc/TR/Signals/Web/Sp Det/Fin/SIGOTOA. dgn Rev. 04/05/21
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DRAWN BY:

ENGINEER OF DEVELOPMENT
(SPECIAL DETAIL)

SHEET

SIG-070-A

CHECKED BY:

FHWA APPROVAL DATE

PLAN DATE 1of3




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

12 3/4" dia.
bolt circle

o #6 min. copper ground
wire (shall be attached
to inside of base).

24" Below Grade
2" Non-Walking Grade
r

e‘

I

1/4" \ 2
I
|

Walking
GereAJ///Z

level

| — Use non-solder type
connection

Ground wire

~—— (1) 3/4" schedule
80 PVC conduit

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

12//

3/4"x10"-0" copper clad ground rod(s). (Ground rod(s)
must be installed in handhole outside of fdn.

(a min. of 12" from fdn.-6" below grade) or as
directed by the Engineer. )

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

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

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

Handhole
%ﬁ,

B 36//
Bel | Emd4444//////; —l
Ground wire 7 iy et
Use non-solder
type connection
Gravel

3/4" x 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 DETAIL

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION (SPECIAL DETAIL)

BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE S I G_07 O_A SHEET
File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIGOT0A.dgn  Rev. 04/05/21 PLAN DATE 20f3




Nuts: 3/4" High Strength Hex head )
é/////*"gg‘jamized : 19N STrENgTh nex: nea Nuts: 5 /8" High Strength hex head

i ).
11 4 required [I:I]éf////f47 galvanized (4 required).
—/— ——
— = "y —
= i — Washers: 3/4" diameter 7 = ST \Washers: 5/8" diameter standard
P standard flat galvanized s = flat galvanized (8 required)
= (8 required). b =
7J\r7
N N —N—
= TN kS N
—=| =— 3/4" diameter galvanized. 5/8" diameter galvanized
\J30° ~~90°
3 3-1/2"

For use on MDOT Trunkline.

For use on Oakland County Roads only.

ANCHOR BOLT DETAIL

NOTE: Anchor bolts are to be ASTM-F1554 Grade 36 (Hot dipped galvanized)
( 4-required )

NOTES:

1)

2)

3)

4)

NOT TO SCALE

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

Grounding system shall measure 10 ohm
or less fo ground.

Construction joints not permitfed 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 itfs
base, as specified in fthe AASHTO Standard
Specitications for Structural Supports for
Highway Signs. Luminariess, and Traffic Signals
and the AASHTO Roadside Design Guide.

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

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN

(SPECIAL DETAIL)

FHWA APPROVAL DATE S I G_07 O_A SHEET
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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
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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
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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
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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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(*) 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
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CHECKED BY:

ENGINEER OF DEVELOPMENT
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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:
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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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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
CHECKED BY: FHWA APPROVAL DATE PLAN DATE 1of2




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

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SI1G140A. dgn

Rev. 02/16/17

PLAN DATE

SIG-140-A

SHEET
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(%) 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

SIG-210-B

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

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR
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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

S1G-220-A SHEET
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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
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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

File: RefDoc/TR/Signals/Web/Sp Det/Fin/S16230A.dgn  Rev. 02/16/17 PLAN DATE 5 ofé




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
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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
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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
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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
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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:
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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

ENGINEER OF DELIVERY

ENGINEER OF DEVELOPMENT

(DIRECT BURTIAL/ENCASED)

(SPECIAL DETAIL )
FHWA APPROVAL DATE

SIG-250-A

PLAN DATE
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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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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

File: RefDoc/TR/Signals/Web/Sp Det/Fin/SIG301A.dgn  Rev. 02/16/17

Nichigan Department of Transportation

PREPARED BY
TRAFFIC AND SAFETY

DRAWN BY: JEV

CHECKED BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FOR

ENGINEER OF DELIVERY MAST ARM MOUNTED

ENGINEER OF DEVELOPMENT T.S. BRACKET ASSEMBLY

(SPECIAL DETAIL) S I 0_301_A
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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 )
BUREAU OF HIGHWAYS DELIVERY STANDARD PLAN FHWA APPROVAL DATE
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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:

RefDoc/TR/Signals/Web/Sp Det/Fin/SI1G301A.dgn  Rev. 02/16/17

PLAN DATE

SHEET
5 of7




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




12", 3 SECTION

N

>/

12", 4 SECTION

NOT TO SCALE

12", 5 SECTION

1%

A

ASTM Type Reflective yel lows
and fluorescent yel low ftape border

NOTES:

1) Backplates are to be used for mast arm type
(fixed support) or tethered span wire type
installations 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 ASTM Type (Reflective yel low,
and fluorescent yellow tape border) and
Yellow signal heads with visors.

TRAFFIC STGNAL BACKPLATES

FiletRefDoc/TR/Signals/Web/Sp Det/Fin/SIG304A. dgn Rev. 11/13/20

a

Michigan 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 BACKPLATES

PLAN DATE

S16-304-A ey




(%)

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)
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MICHIGAN DEPARTMENT OF TRANSPORTATION
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SIGNAL DISPLAYS

PLAN DATE

SIG-340-A
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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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DRAWN BY: (SPECIAL DETAIL )

ENGINEER OF DEVELOPMENT
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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

SHEET
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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

Filet RefDoc/TR/Signals/Web/Sp Det/Fin/S16341A.dgn  Rev. 02/16/17 PLAN 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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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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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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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
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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
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LIGHTWEIGHT WARNING LIGHT ATTACHED
WITH VANDAL RESISTANT HARDWARE

g THROUGH UPRIGHT AND RAIL
&=
BARRICADE RAIL MAY BE
I 3, ACX PLYWOOD OR _
- d . 34" HIGH DENSITY POLYETHYLENE OR
o Il I 3, HOLLOW EXTRUDED RIGID POLYOLEFIN b
>l 6” M REFLECTORIZED
N RO XYY S%gEgALWHNE] [ ——— 134’ PERFORATED
SOUARE STEEL TUBE
d i 4 (12 GAGE)
< 1 Il Py 3 <
=
[ < [
W e EE;EEETOWED 35 - 16 STEEL HEX BOLT -
e (TYPI1CAL) 34" - 16 STEEL HEX NUT
1" MIN. 0.D. STEEL FLAT LOCK WASHER
L d 4 (12 REQUIRED) r
Il I b WELD TO CENTER
2" x 2" x 24" ANGLE DR DF BASE
2" x 2" x ¥g" ANGLE g
‘ 5% 2" SQUARE STEEL TUBE 3
(12 GAGE) I |
| o e
| ; |
FRONT ELEVATION SIDE VIEW
PERFORATED SQUARE STEEL TUBE OPTION
LIGHTWEIGHT WARNING LIGHT ATTACHED
WITH VANDAL RESISTANT HARDWARE
THROUGH UPRIGHT
?“l 45°
BARRICADE RAIL MAY BE _
_ 3, ACX PLYWOOD OR o
d . 34" HIGH DENSITY POLYETHYLENE OR 2
Il ( B 3, HOLLOW EXTRUDED RIGID POLYOLEFIN 3
e gy SILVER T o
e 12" MAX CTYPICAL ) 1" x 115" ANGLE
(10 GAGE)
4q . D: >
: WT( y 47 B It
I
1 owlo REFLECTORIZED 3¢" - 16 STEEL HEX BOLT o
wl T ORANGE 3" — 16 STEEL HEX NUT
- LTYPICAL) 1" MIN. 0.D. STEEL FLAT LOCK WASHER
P (12 REQUIRED) b
I . . b WELD TO CENTER
2" x 2" x 24" ANGLE OR OF BASE
2" x 2" x ¥¢" ANGLE OR 8
- 2" SOUARE STEEL TUBE 117" x 11" ANGLE (10 GAGE) ——
(12 GAGE) I |
| o o
FRONT ELEVATION SIDE VIEW
ANGLE IRON OPTION
VI " AN NN A A N W W WY \ ANV I,
"V & AN N A A N WY A\ ANV
VPV ee " & AN NN S NN NN A\ MMV SVEF,
LEFT DIRECTIONAL BI-DIRECTIONAL RIGHT DIRECTIONAL CLOSURES

BARRICADE RAIL SHEETING OPTIONS
TYPE III BARRICADES

Other Type Il Barricades meeting current NCHRP crash worthy criteria can be found on the FHWA Safety website at

http://safety.fhwa.dot.gov/roadway_dept/road_hardware/wzd.htm

DEPARTMENT DIRECTOR

MICHIGAN DEPARTMENT OF TRANSPORTATION

Paul C. Ajegba BUREAU OF FIELD SERVICES SPECIAL DETAIL FOR
®VDOT
PREPARED J—— Temporary
BY " T DIRECTOR, BUREAU OF FIELD SERVICES s .
_ grERATIONS Traffic Control Devices
DRAWN BY: _ECH SHEET
. (SPECIAL DETAIL) 6/16/22 - -
APPROVED BY:
CHECKED BY: _MWB DIRECTOR, BUREAU OF HIGHWAY DEVELOPMENT F.H.W-A._APPROVAL PLAN DATE WZD-125-E 1oF3




LIGHTWEIGHT (3.3 LBS. MAX.) WARNING LIGHT TYPE A
WITH 6 VOLT SINGLE LANTERN TYPE BATTERY HELD BY
Z-BRACKET ATTACHED WITH 5" x 4” HALF MOON BOLT
WITH BOLT PROTECTION CUP.  LOCATE BOLT 2” IN
FROM THE EDGE LINE OF THE PANEL

48" x 48" x 17" PANEL
(MEDIUM DENSITY OVERLAY PLYWOOD)

REFLECTIVE SHEETING

117 DIA. MOLE IN PANEL FOR

3" x 3" — 16 ZINC COATED

STEEL HEX BOLT WITH %" NUT
AND 117" FLAT WASHER Vg THICK
TIGHTENED TO CUP WASHER

NYLON WASHER (SEE DETAIL BELOW)
INSERTED IN THE HOLE OF PANEL
(OPTIONAL )

WARNING L1GHT HOUSING
MUST PROTRUDE FROM EDGE
OF SIGN A MINIMUM OF 1"
AND BATTERY MUST BE
PLACED I[N OUTERMOST SLOT
an 13 x 1% x 9'-0"
7 12 OR 14 GAGE GALVANIZED UPRIGHT
— PSST STEEL TUBING WITH 3" HOLES
= 17 ON CENTER. ALL FOUR SIDES
2
S
| | = | %' x 2l - 16 ZINC COATED
° R > i STEEL HEX BOLT WITH %" NUT
| ! (4 REQUIRED)
s ';
) <= 5 27 % 2"y 3"
2" SOUARE STEEL TUBE ATTACH STUB TO ANGLE 5 12 GAGE GALVANIZED SLEEVE
6" HIGH (12 GAGE) IRON BY 24" x 2" WELDS = PSST STERL TUBING WITH 34 HOLES
FOR INSERTING UPRIGHT ON THREE SIDES 2 " H
& 1” ON CENTER, ALL FOUR SIDES
< PLACED 6" FROM BOTTOM OF UPRIGHT
2" x 2" x 174" ANGLE OR <
ol /2" x 2" x " ANGLE * g S L
I ] i . | <
6'-0" 34"
SIDE VIEW FRONT ELEVATION

TEMPORARY SIGN SUPPORT
(WARNING LIGHT PLACED ON SIDE CLOSEST TO TRAFFIC)

% SIGN STAND 1S BALLASTED WITH FOUR OR MORE 35 LB SANDBAGS. A MINIMUM OF ONE ON EACH END.
UPRIGHTS SHALL NOT EXTEND ABOVE THE SIGN PANEL.

Ty
—ij GAGE STEEL | +— 6" DIA. HOLE 1l7g 8

3" %" DIA. HOLE

o
g

P
33/

7 7/8// 7 7’8”

Z-BRACKET DETAIL OPTIONAL NYLON WASHER

Other temporary sign supports meeting current NCHRP crash worthy criteria can be found on the FHWA Safety website at
http://safety.fhwa.dot.gov/roadway_dept/road_hardware/wzd.htm

NOT TO SCALE

MICHIGAN DEPARTMENT OF TRANSPORTATION SPECIAL DETAIL 6/16/22 WZD_125—E SHEET
BUREAU OF FIELD SERVICES SPECIAL DETAIL F.H.W.A. APPROVAL PLAN DATE 2 OF 3
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NOT TO SCALE

18" MIN.

070 4"

31_g"

2" MAX.

30" MAX
(SEE NOTE)

APPROX .

~—REMAINDER OF DRUM

I R-FLECTORIZED ORANGE

] REFLECTORIZED WHITE

NON REFLECTORIZED ORANGE

NOTE:

DRUMS  SHALL HAVE AT LEAST 4 HORIZONTAL REFLECTORIZED
STRIPES (2 ORANGE AND 2 WHITE) OF 6" UNIFORM WIDTH,
ALTERNATING [N COLOR WITH THE TOPMOST REFLECTORIZED
STRIPE BEING ORANGE. NON REFLECTORIZED SPACES BETWEEN
THE HORIZONTAL REFLECTORIZED ORANGE AND WHITE STRIPES
SHALL BE ORANGE I[N COLOR AND EQUAL IN WIDTH.

PLASTIC DRUM

NOTES:

2" PERFORATED SQUARE STEEL TUBES MAY BE USED TO FABRICATE THE
HORIZONTAL BASE OF THE TYPE II[ BARICADE

WARNING LIGHTS SHALL BE PLACED ACCORDING TO THE CURRENT STANDARD
SPECIFICATIONS FOR CONSTRUCTION AND ALL OTHER PROVISIONS IN THE
CONTRACT ON TYPE 111 BARRICADES-

SEE ROAD STANDARD PLANS R-113-SERIES FOR TEMPORARY CROSSOVERS FOR
DIVIDED ROADWAY, AND R-126-SERIES FOR TYPICAL LOCATION AND SPACING
OF PLASTIC DRUMS FOR PLACEMENT OF TEMORARY CONCRETE BARRIER.

SIGNS., BARRICADES. AND PLASTIC DRUMS SHALL BE FACED WITH PRESSURE-
SENSITIVE REFLECTIVE SHEETING ACCORDING TO THE CURRENT STANDARD
SPECIFICATIONS FOR CONSTRUCTION.

SANDBAGS SHALL BE USED WHEN SUPPLEMENTAL WEIGHTS ARE REQUIRED TO
ACHIEVE STABILITY OF THE BARRICADE.  THE SANDBAGS SHALL BE PLACED
SO THEY WILL NOT COVER OR OBSTRUCT ANY REFLECTIVE PORTION OF THE
TRAFFIC CONTROL DEVICE.

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF FIELD SERVICES SPECIAL DETAIL

(SPECIAL DETAIL) 6/16/22 WZD-125-F SHEET

NOTE: THE ORIGINAL SIGNED COPY IS KEPT ON FILE AT THE MICHIGAN DEPARTMENT OF TRANSPORTATION

F.H.W-A._APPROVAL PLAN DATE 3or3
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