
GENERAL NOTES:
THE CuL'tERT DESIGN ON TORREY ROAD SHALL BE BASED ON I.2 'nMES THE CURRENT AASHTO LRFD
BRIDGE DESIGN SPEaFICA'nON HL-93 LOADING N'nl THE EXCEP'nON THAT THE DESIGN TNIDEM PORTION
OF THE HL-93 LOAD DEFINITION SHALL BE Ra"LACED BY A SINGLE 60 KP AXLE LOAD BEFORE
APPuCATION OF 'nllS 1.2 FACTOR. THE RESuL'nN(; LOAD 15 DESI(;NATED HL-93 MOD.

THE REHABluTATION DEM OF SA(;INAW ST BRID(;E 15 BASED ON THE 17TH EDITION OF AASHTO
STANDARD SPEaFICATIONS FOR Hl(;HWAY BRID(;ES H-20 LOADINC. uW LOAD PLuS IMPACT DEFLECTION

D9E§. !0! E!CEED .1/80Q OF-SPAN LENQTH.-THE ORlQNA3SmuqTuRE7AspEsIGNED FOR H-20
LOADING BASED ON MSHm sTANDARD SPEaFICAnONS FOR HIGHWAY BRIDGES.

DICEPT WHX OTHERNSE INDICATED ON THESE PLANS. OR IN THE PROPOSAL AND SUPPLEMENTAL
SPECIFICA'nONS CONTAINED HEREIN, ALL MATERIALS AND WORKMANSHIP 91ALL BE IN ACCORDANCE NTH
THE MICHIGAN DEPARTMENT OF TRANSPORTATION STANDARD SPEaFICAnONS FOR CONSTRUC'nON 2012
EDITION.

'n4E DES(iN OF 'nlE STRUC'nlRAL MEMBERS IS BASED ON MATERIAL OF THE FOLLOWING GRADES AND
STRESSES:

CONCRETE: GRADE S2 rc = 3.000 PSI
CONCRETE GRADED rc =4,000 PSI
CONCRE'E pstcuicui?r MIN rc =s,ooo psi
STEEL REINFORCEMENT Fy =60,000 PSI

ALL EXPOSED CONCRETE CORNERS SHCM sqUARE-ON THE PLANS SHALL BE 8% NTH I/2o
TRIANGULAR MOLDINGS EXCEPT AS OTHERNSE NOTED.

OLD PLANS 00 NOT EXIST FOR THE TORREY ROAD (I2TH ST) STRUCTuRE.

EXISTING PLANS FOR THE SAGINAW ST BRIDGE ARE ATIACHED TO THE PLAN SET AND AVAILABLE IN THE
REFERENCE INFORMATION DOCUMENT FOLDER.

UNLESS OTHERWISE SHOWN ON THE PLANS PROWDE MINIMuM CONCRETE CAST IN PLACE CLEAR COB
FOR REINFORCEMENT ACCORDING TO THE FmOWING:

CONCRETE CAST AGAINSI EAR'nl: 3 INCH
ALL OTHER UNLESS SHOWN ON PLANS: 2 INCH

FOR THE PROTECTION OF UNDERGROUND u?luTlES* 'nlE CONmACTOR SHALL CALL oMISS DIGa AT
I-800-482-7171 or WA THE WEB AT aTHER aOCATE.MlSSDl(-ORG FOR SNGLE ADDRESS OR

RTE.MISSDIG.OR(;, A MINIMuM OF 3 W)RKING DAYS EXCLUDING WEEKENDS AND HOuDAYS PRIOR TO
EXCAVATING IN 'niE WCINm OF u'num uNEi ALL oMlss DIGa PARTICIPATING MEMBERS NLL THUS BE
ROllTINaY NOTIFIED. THIS DOES NOT REuE%E THE CONTRACTOR OF THE RESPONSIBluTY OF NOTIFYING

UNuTY OWNERS WHO MAY NOT BE A PART OF THE aMISS DIG' ALERT SYSTEM.

THE 'I(REt ROAD PROJECT HAS BEEN EVALUATED USING NE FAA NOTICE CRITER?A TOOL FOR A
STRUCTURE HEIGHT OF 99 FEET ABO%E A GROIIND ELEVATION OF 740 FEET AND NO PERMITS ARE
REQIIIRED.

THE PROPOSED IMPRWMENTS COeED BY THESE PLANS ARE DESIGNED IN ACCORDANCE NTH THE
AASHTO: A POuCY ON GEOMETRIC DESIGN OF HIGHWAYS AND SmEETS. 20II EDnlON.

TORREY ROAD BRIDGE REPLACEMENT AND

SAGINAW STREET PREVENTIVE MAINTENANCE

. CITY OF FLINT APPROVAL

/?+QA..s?' ?"?
:

CITY OF FLINT
TRANSPORTATION DEPARTMENT AND UTILITIES DEPARTMENT

IN COOPERATION WITH

MICHIGAN DEPARTMENT OF TRANSPORTATION

AND

FEDERAL HIGHWAY ADMINISTRATION

PLAN AND PROFILE OF PROPOSED
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04 NOTE SHEET
05 AuGNMENT SHEET
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TORREY ROAD (12TH ST) OVER THE CARMAN CREEK
BRIDGE REPLACEMENT PROJECT

STRUCTURE NUMBER: 2828

JOB NUMBER: 126579

CONTROL SECTION: BRT 25402

SECTION 24, T7N-RoE

SAGINAW STREET OVER THE FLINT RIVER

PREVENTIVE MAINTENANCE PROJECT

STRUCTURE NUMBER: 2849

JOB NUMBER: 129257

CONTROL SECTION: BHT 25000

SECTION 7, T7N-R7E

TRAFFIC DATA

PRESENT ADT (2018) = 14.204 %EHlaES/DAY
FLlulRE ADT (2038) = 17.333 fllCLES/DAY
% COMMERCIAL - 10%

DESI(J SPEED = 30 MPH

POSTED SPEED = 25 MPH
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?? #
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4%
M.D.O.T. STANDARD PLANS

R-12-E cow G
R-15,-F cow K
R-30-G CONCRETE CuRB AND CONCRETE alRB & GUTTER
R-4I-H LONaTUDINAL PAflENT JaNTS
R-45-J PAflENT REINFORCEMENT FOR BRIDGE APPROACH
R-59-E GuARDRAIL AT BRIDGES AND EMBANKMENTS

R-80-E GRANuLAR BLANKET, UNDERDRAINS, OUTLET ENDINGS FOR UNDERDRAINS, AND
SEWER BULKHEADS

R-83-C uiiu'rr TRENCHES
R-96-E SaL EROSION & SED?MENTATION CONTROL MEAStlRES
R-100-H SEEDING 410 TREE PLANTING

B-103-E MOLDING, 82 LIGHT STANDARD ANCHOR BOLT ASSEMBLY AND NAME PLATE
DETAILS

M.D.O.T. SPECIAL DETAILS
(lNauDE IN CONSTRUCTION PLANS)

R-I-G DRAINAGE STRIICTIIRES
R-45-J PAflENT REINFORCEMENT FOR BRIDGE APPROACH

R-60-J GuARDRAlL TYPES A B. BD. T. TD, MGS-8. & MGS-aD
R-66-E GuARDRAlL DEPARTING TERMINAL TYPES B. T & MGS
R-73-F GuARDRAlL Oe BOX OR SLAB alLMRTS
21 GUARDRAIL AT INTERSECTIONS
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TRAFFIC DATA

PRESENT ADT (2018) = 7,699 ulCtES/OAY
FUTURE ADT (2038) - 9,394 wian4y
% COMMERaAL = 10%

DESIGN SPEED = 50 MPH

POSTED SPEED - 45 MPH
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TRAFFIC AND SAFETY SPECIAL DETAILS
(INCLuDED IN PROPOSAL)

W2D-100-A GROuND DRREN SIGN SuPPORTS FOR TEMP SIGNS

WZD-I25-E TEMPORARY TRAFFIC CONTROL DEMCES
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PREPARED UNDER SUPERVSION OF

AMANDA N. HEMEYER

REGISTERED PROFESSIONAL ENGINEER
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UT?LITIES
EX?STING unLITlES USTED BaOW AND SHOWN ON THESE PLANS REPRESENT THE BEST
lNFORMA'nON AVAILABLE AS OBTAINED FROM SutMYS. THIS INFORMATION DOES NOT RELIEW
THE CONmACTOR OF THE RESPONSIBluTY m BE SATISFIED 45 TO ITS ACalRACY AND THE
LOCATION OF EXISTING unuiia
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TRACY MAHAR
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MARK ADAS

(8IO) 610-7771
madas@cityofflint.org
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ROWE PROFESSIONAL?J;S SERVICES COMPANY
The Rowe Building O: (810) 341-7500

Know whatas tmow.
F: (810) 341-7573',;l;?b-e,a-,;'; Higa. l 540. s.? .Saginaw st., Suite 200

Flint, Ml 48502 www.rowepsc.com
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          AS-LET  PLAN  REVISIONS

NO.

   

   

NO.

   

DATE DESCRIPTION

          

          

AUTH

                           

                           

DATE

          

          

AUTH

                           

                           

   

      

   

   

DESCRIPTION

      

      

0

0   

   

VERT. (FT)

HORZ. (FT)

A A

A A

SECTION A - A

TYPICAL MANHOLE

PLAN VIEW

SECTION A - A

BOTTOM SECTION FOR DROP MANHOLE

TYPICAL PRECAST REINFORCED

1'-4" & 2'-0" TOP SECTIONS

DETAIL FOR

DRAINAGE STRUCTURES

A A A A AA

B B

A A

B B

A A A A

B B

HALF SECTION A - A

SECTION B - B SECTION B - B

HALF SECTION A - AHALF SECTION A - A

SECTION B - B

INLET CATCH BASIN LEACHING BASIN

FOR PRECAST RISERS

PRECAST SUMP

OR BLOCK CONSTRUCTION

PRECAST SUMP FOR BRICK

SECTION A - ASECTION A - ASECTION A - A

2'-0" DIA. STRUCTURES

PRECAST SUMP FOR

9

3'-0" DIA.

4'-0" DIA.

2
'
-

0
"

O
R

1
'
-

4
"

9"1'-5"

5"

MINIMUM

2'-0" DIA.

MAXIMUM

2'-3" DIA.

REQUIRED

ELBOW AS

MODIFIED TO FIT RISER SECTION

TONGUE AND GROOVE JOINT SHALL BE

3
'
-

0
"

6
"

1
'
-

3
"

OPENING SIZE AS REQUIRED

1'-2" R

3'-3"

(TYP.)

LIFT PIN HOLE

5"

4'
-0

" 
DI

A.

M
I

N
.

2
"

D
I

A
.

•

D
E

P
T

H
 

A
S
 

S
P

E
C
I

F
I

E
D
 

O
N
 

P
L

A
N

S

OR BOTTOM OF CASTING

TOP OF MASONRY STRUCTURE

STEP (SEE NOTES)

(
T

Y
P
.
)

(SEE NOTES)

STEEL REINFORCEMENT

AS SPECIFIED ON PLANS

PLACE COVER ON MANHOLE

SEE TYPICAL WALL SECTIONS FOR WALL THICKNESS

OTHER OPTIONS INCLUDE CONCRETE BLOCK, BRICK, OR CAST-IN-PLACE WALL SECTIONS

PRECAST REINFORCED CONCRETE SHOWN

  AND FLAT TOP  SLABS

  AND 2'-0" TOP SECTIONS 

  SEE DETAIL  FOR  1'-4" 

* FOR  SHORTER SECTIONS,  

8" 8"

2'-3" DIA. MAX.

2'-0" DIA. MIN.

(TYP.)

EMBEDMENT

3" MIN.

4'-0" DIA.

1
'
-

6
"

M
A

X
.

25'-0"

THICK FOR  DEPTHS OVER

TO  25'-0"  AND  1'-0" 

BE 8" THICK FOR DEPTHS 

CONCRETE FOOTING SHALL 

M
A

X
.

1
6
"

(
2
'
-

8
"
 

M
I

N
.
)

C
O

N
E

S

*
 

T
A

P
E

R
E

D

SPECIFIED ON PLANS

6'-0" DIA. IF 

5'-0" DIA. OR 

TOP OF CASTING

BE 1'-6" BELOW 

TOP STEP TO 

DRAINAGE STRUCTURES

9

  THICKNESS OF RISER WALL.

* WALL THICKNESS SHALL MATCH

(TYP.)

LIFT PIN HOLE

6" 2'-0" DIA. 6"

2'
-0

" 
DI

A.

* 6" OR 8"

6
"

(TYP.)

LIFT PIN HOLE

(TYP.)

LIFT PIN HOLE

6
"

* 6" OR 8"

6
"

M
I

N
.

2
'
-
0
"

M
I

N
.

2
'
-
0
"

M
I

N
.

2
'
-
0
"

MANHOLE DETAILS

OF STEPS SEE

FOR PLACEMENT

MANHOLE DETAILS

OF STEPS SEE

FOR PLACEMENT

FOOTING

CONCRETE

MANHOLE DETAILS

OF STEPS SEE

FOR PLACEMENT

S
U

M
P

LOOSE

CLASS II

MATERIAL

GRANULAR

4'-0" DIA.

BOTTOM OF CASTING

STRUCTURE OR 

TOP OF MASONRY 

8
"

2
'
-
0
"
 

M
I

N
.

2
'
-
0
"
 

M
I

N
.

3'-4" 4"

1
'
-
0
"

4"

CONSTRUCTION

CONCRETE BLOCK 

OF BRICK OR 

COAT ON TOP 5'-0"

•" CEMENT PLASTER

8
"

BOTTOM OF CASTING

STRUCTURE OR 

TOP OF MASONRY 

PLANS

BASIN AS SPECIFIED ON 

PLACE CASTING ON CATCH

ON PLANS

INLET AS SPECIFIED 

PLACE CASTING ON 

BOTTOM OF CASTING

STRUCTURE OR 

TOP OF MASONRY SPECIFIED ON PLANS

LEACHING BASIN AS

PLACE CASTING ON

FOOTING

CONCRETE

FOOTING

CONCRETE

(2 x WALL THICKNESS)

DIA. = 4'-8" +

ASTM C-478

BE AS SPECIFIED IN CURRENT

STEEL REINFORCEMENT  SHALL 

ASTM C-478  (TYP.)

BE AS SPECIFIED IN CURRENT

STEEL REINFORCEMENT  SHALL 

WITH THE RISER

WITH ASTM C-478  AND JOINTS  SHALL BE COMPATIBLE

SHAPE MAY VARY FROM DETAIL SHOWN BUT MUST COMPLY

21

B.L.T.

W.K.P. R-1-G

SEPARATE BASE OPTION

4" 4"

(SEE NOTES)

STEEL REINFORCEMENT

INTEGRAL BASE OPTION

SEE MANHOLE DETAILS FOR BASE OPTIONS

25'-0"

THICK FOR  DEPTHS OVER

TO  25'-0"  AND  1'-0" 

BE 8" THICK FOR DEPTHS 

CONCRETE FOOTING SHALL 

R-1-G

4" MIN. FOR 4'-0" DIA.

6" MIN. FOR 6'-0" DIA.

5" MIN. FOR 5'-0" DIA.

STRUCTURE 
DI

A.

STRUCTURE 
DI

A.

STRUCTURE DIA.STRUCTURE DIA.

SEE MANHOLE DETAILS FOR SIZE AND BASE OPTIONS SEE MANHOLE DETAILS FOR SIZE AND BASE OPTIONS

STRUCTURE DIA. STRUCTURE DIA.

4"

(TYP.)

SEE MANHOLE DETAILS FOR SIZE AND BASE OPTIONS

FOR SIZE AND BASE OPTIONS

SEE TYPICAL BRICK AND BLOCK SECTION

4"

(TYP.)

DEPARTMENT DIRECTOR MICHIGAN DEPARTMENT OF TRANSPORTATION
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AUTH

                           

                           

   

      

   

   

DESCRIPTION

      

      

0

0   

   

VERT. (FT)

HORZ. (FT)

A A

B

B

B

A A

A

3
"

A

K

SECTION B - B

SECTION A - A SECTION A - A

SECTION B - B

PLAN

SECTION A - A

PRECAST REINFORCED CONCRETE FLAT SLAB TOP

TABLE OF DIMENSIONS

6
"

CONCRETE STRUCTURE,  2' x 4' CASTING

PRECAST FLAT SLAB TOP FOR PRECAST

MASONRY STRUCTURE,  2' x 4' CASTING

PRECAST FLAT SLAB TOP FOR

HOLE

27" DIA.

B B B B

A A A A

WALL SECTION

CONCRETE BLOCK

TYPICAL

WALL SECTION

TYPICAL BRICK

SECTION A - A

DROP INLET ( TYPE 1 )

DROP INLET ( TYPE 2 ) INLET CATCH BASIN

SECTION A - A

SECTION B - B

SECTION A - A

A A

SECTION B - B

WALL SECTION

CONCRETE

CAST-IN-PLACE

TYPICAL

9

6"* 4'-0"

* ONLY BOTTOM LAYERS OF STEEL NECESSARY

SPACING EACH WAY (TOP)

#4 BARS AT 10" MAXIMUM

EXCEPT 4'-0" DIAMETER

(
T

Y
P
.
)

(TYP.)

10" 10"

2

B

  THE RADIUS IN THE DRAIN OPENING

  RADIUS RATHER  THAN PARALLELING

* D BARS MAY BE BENT AT A SMALLER

  THE RADIUS IN THE DRAIN OPENING

  RADIUS RATHER  THAN PARALLELING

* D BARS MAY BE BENT AT A SMALLER

8" 3'-4" 8"

3'-6"7" 7"

  AT 90° (TYP.)

* D BAR 0.20 in.

6" R

4'-8" DIA.

1
'
-
4
"

1
'
-

4
"

2
'
-
0
"

1'-0"

1'-5"

1
'
-

3
"

2
'
-
2
"

1
'
-

3
"

3'-4"

9" 3'-6" 9"

1'-0"

1
'
-
6
"

2
'
-

0
"

1
'
-

6
"

1
'
-

5
"

1
'
-

5
"

2
'
-

2
"

5'-0" DIA.

2

  AT 90° 

* D BAR 0.20 in.

2

  AT 90° (TYP.)

* D BAR 0.20 in.

6" R

2

  AT 90°  

* D BAR 0.20 in.

LAP

9"

L
A

P

9
"

(TYP.)

LAP

9"

(
T

Y
P
.
)

L
A

P

9
"

AT 120° SPACING

THREE HANDLING HOLES 

DRAINAGE STRUCTURES

93

  6'-0" MIN. FOR 6'-0" DIA. STRUCTURE

  6'-0" MIN. FOR 5'-0" DIA. STRUCTURE

* 5'-0" MIN. FOR 4'-0" DIA. STRUCTURE

S
U

M
P

FOOTING

CONCRETE

BOTTOM OF CASTING

STRUCTURE OR

TOP OF MASONRY

DIA.

P
A
I

D
 

F
O

R
 

A
S

M
I

N
. MIN.

SURFACE OF SEWER

CUT TO INSIDE

CULVERT OR SEWER

REINFORCED CONCRETE

1'-0"

DIA.

P
I
P
E
 
P
A
I
D
 
F
O
R
 
A
S

CONCRETE

D
I
A
.

0
 

T
O
 
8
'
-

0
"

BASE FOR WALL SECTION

CONCRETE FOOTING OR

BOTTOM OF CASTING

TOP OF MASONRY OR

12"

BLOCKS

BATTER
P

O
R

T
I

O
N

*
 

T
A

P
E

R
E

D

12"

BEVEL

45° 

12"

*
 

T
A

P
E

R
E

D
 

P
O

R
T
I

O
N

BEFORE CONSTRUCTING THE INLET

BOTTOM OF INLET AND COMPACTED

BACKFILL  SHALL BE  PLACED TO

8
"

(2 x WALL THICKNESS)

DIA. = 2'-8" +

2
'
-
0
"
 

M
I

N
.

3'-0" DIA.

2'-0" DIA.

8
"

4"4"

4'-0"

6"

6
"

6
"

3
'
-
0
"

3
'
-
6
"

1
2
"

8
"

3'-0" DIA.

4"

8"

0
 

T
O
 

1
5
'
-

0
"

COAT

PLASTER 

•" CEMENT

3
'
-

0
"
 

M
I

N
.

6"

8"

4"

BEVEL

MORTAR

45° 

6"

6"
COAT

PLASTER 

•" CEMENT

8"

4"

1
2
"
 
S
E

W
E
R

L
I
N
E
A
R
 
F
E
E
T
 
O
F

2'-0"

DIA.

PLANS

SPECIFIED ON

CATCH BASIN AS 

PLACE COVER ON 

2'-0"

DIA.

BOTTOM OF CASTING

STRUCTURE OR

TOP OF MASONRY

PLANS

SPECIFIED ON

CATCH BASIN AS 

PLACE COVER ON 

FOOTING

CONCRETE

8
"

(2 x WALL THICKNESS)

DIA. = 2'-8" +

1
5
'
-
0
"

O
V

E
R

T
O
 
1

5
'
-

0
"

O
V

E
R
 
8
'
-

0
"

BEVEL

MORTAR

45° 

BOTTOM OF CASTING

TOP OF MASONRY OR

6"

0
 

T
O
 
8
'
-

0
"

1
5
'
-
0
"

O
V

E
R

T
O
 
1

5
'
-

0
"

O
V

E
R
 
8
'
-

0
"

BASE FOR WALL SECTION

CONCRETE FOOTING OR

BEVEL

45° 

  6 BLOCK MIN. FOR 6'-0" DIA. STRUCTURE

  6 BLOCK MIN. FOR 5'-0" DIA. STRUCTURE

* 4 BLOCK MIN. FOR 4'-0" DIA. STRUCTURE

BASE FOR WALL SECTION

CONCRETE FOOTING OR

BEVEL

MORTAR

45° 

BOTTOM OF CASTING

TOP OF MASONRY OR

8"

1
5
'
-
0
"

O
V

E
R

*
 
3
'
-
0
"

  DROP INLET (TYPE 1)

* PAID FOR AS

2'-0" DIA.

(
T

Y
P

E
 
2
)

D
R

O
P
 
I

N
L

E
T

6"6"

CONSTRUCTION

SEWER AND INLET 

JOINT BETWEEN

P
A
I

D
 

F
O

R
 

S
E

P
A

R
A

T
E

L
Y

45°

ASTM C-478  (TYP.)

BE AS SPECIFIED IN CURRENT

STEEL REINFORCEMENT  SHALL 

ASTM C-478

BE AS SPECIFIED IN CURRENT

STEEL REINFORCEMENT  SHALL 

ASTM C-478

BE AS SPECIFIED IN CURRENT

STEEL REINFORCEMENT  SHALL 

ASTM C-478  (TYP.)

BE AS SPECIFIED IN CURRENT

STEEL REINFORCEMENT  SHALL 

4
R-1-G R-1-G

DRAINAGE STRUCTURES

DIAMETER

STRUCTURE

DIAMETER

COVER

7'-0"

8'-0"

9'-0"

10'-0"

(BOTTOM EACH WAY)

BAR MAXIMUM SPACING

#5 AT 6"

#5 AT 7"

114"

128"

140"

12"

12"

10"

10"

11"

11"

12"

13"

#5 AT 5"

#5 AT 6"

#6 AT 6"

#5 AT 6"

#5 AT 6"

TO HOLE  (SEE TABLE FOR BAR SIZE)

BETWEEN THE FIRST AND SECOND BAR NEXT 

ONE ADDITIONAL BAR IN THE BOTTOM CENTER 

(SEE TABLE FOR BAR SIZE)

CENTERED BETWEEN THE BOTTOM BARS 

TWO ADDITIONAL BARS IN THE BOTTOM 

(SEE TABLE FOR BAR SIZE)

TO HOLE 

FIRST AND SECOND BAR NEXT 

BOTTOM CENTER BETWEEN THE 

ONE ADDITIONAL BAR IN THE

BOTTOM BARS

#5 BARS PLACE ON TOP OF 

101•" 12"

12"

T

58"

72"

86"

K L

10"

5'-0"

6'-0"

6" 8"

8"

8" 8"

7" 9"

(
T

Y
P
.
)

T

COVER DIAMETER

K

(MIN.)

(SHOWING BOTTOM LAYER OF REINFORCEMENT)

1
•

"

DIAMETER

DRAINAGE STRUCTURE

HOLE

27" DIA.

PLUG

2" DIA.

6
"

L (TYP.)

1
•
"

3"

IN BOTTOM

#5 BAR 2'-10" LONG 

3
"

3"

TOP OF BOTTOM BARS

#5 BARS PLACE ON 

1
•
"

9"

8ƒ"

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR BUREAU OF DEVELOPMENT STANDARD PLAN FOR

6-15-2016 6-15-2016
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DESCRIPTION

      

      

0

0   

   

VERT. (FT)

HORZ. (FT)

DRAINAGE STRUCTURESDRAINAGE STRUCTURES

95
R-1-G

96
R-1-G

7'-0"

8'-0"

9'-0"

10'-0"

8ƒ"

10"

10"

9"

101•"

114"

128"

140"

1'-5"

1'-5"

1'-5"

1'-6"

12"

12"

12"

12"

REDUCER CAP DIMENSIONS

DIAMETER

STRUCTURE

7'-0"

8'-0"

9'-0"

10'-0"

8ƒ"

10"

10"

9"

101•"

114"

128"

140"

B

1'-5"

1'-5"

1'-5"

1'-6"

12"

12"

12"

12"

4'-0"

DIA.

B

4'-0"

DIA.

B

D
1

A

A

D
2

A

D
1

2'-0"B

2'-0"B

A

D
2

A2

"A"

DIAMETER

COVER

"D1"

DEPTH

COVER

"D2"

DEPTH

COVER

DIAMETER

STRUCTURE
B

"D1"

DEPTH

CAP

"D2"

DEPTH

CAP

"A"

DIAMETER

CAP

10"

8"128"

140"

154"

DIAMETER

STRUCTURE

"D1"

DEPTH

BASE

BASE AND RISER DIMENSIONS

"A2"

DIAMETER

BASE

12"

12"

12"

12"

"D2"

DEPTH

BASE

8"

8"

8"

8"

D
2

"A1"

DIAMETER

BASE

7'-0"

8'-0"

10'-0"

9'-0"

MIN.

DIA.

MIN.

DIA.

101•"

114"

128"

140"

108"

PRECAST REDUCER CAP

PRECAST FLAT SLAB TOP

SEPARATE BASE OPTION

D
E

P
T

H
 

A
S
 

S
P

E
C
I

F
I

E
D
 

O
N
 

P
L

A
N

S

STRUCTURE DIAMETERT STRUCTURE DIAMETER

D
E

P
T

H
 

A
S
 

S
P

E
C
I

F
I

E
D
 

O
N
 

P
L

A
N

S

D
1

D
1

4'-0" DIA.

A1A1

B

AA

HALF SECTION A - A

T

OR BOTTOM OF CASTING

TOP OF MASONRY STRUCTURE 

AA

B

SECTION B - B

SHOWING REDUCER CAP SHOWING FLAT SLAB TOP

SECTION B - B

PRECAST MANHOLE

FLAT SLAB TOP DIMENSIONS

7"

9"

"T"

THICKNESS

MIN. WALL

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL
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0

0   

   

VERT. (FT)

HORZ. (FT)

DRAINAGE STRUCTURES

97
R-1-G

DRAINAGE STRUCTURES

98
R-1-G

D
E

P
T

H
 

A
S
 

S
P

E
C
I

F
I

E
D
 

O
N
 

P
L

A
N

S

STRUCTURE DIAMETERT STRUCTURE DIAMETER

D
E

P
T

H
 

A
S
 

S
P

E
C
I

F
I

E
D
 

O
N
 

P
L

A
N

S

D
1

D
1

4'-0" DIA.

A1A1

B

AA

HALF SECTION A - A

T

OR BOTTOM OF CASTING

TOP OF MASONRY STRUCTURE 

AA

B

SECTION B - B

SHOWING REDUCER CAP SHOWING FLAT SLAB TOP

SECTION B - B

D
E

P
T

H
 

A
S
 

S
P

E
C
I

F
I

E
D
 

O
N
 

P
L

A
N

S

STRUCTURE DIAMETERT STRUCTURE DIAMETER

D
E

P
T

H
 

A
S
 

S
P

E
C
I

F
I

E
D
 

O
N
 

P
L

A
N

S

D
1

D
1

4'-0" DIA.

A1A1

B

AA

HALF SECTION A - A

T

OR BOTTOM OF CASTING

TOP OF MASONRY STRUCTURE 

S
U

M
P

M
I

N
.

2
'
-

0
"

AA

B

SECTION B - B

SHOWING REDUCER CAP SHOWING FLAT SLAB TOP

SECTION B - B

S
U

M
P

M
I

N
.

2
'
-

0
"

PRECAST INLET PRECAST CATCH BASIN
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DESCRIPTION

      

      

0

0   

   

VERT. (FT)

HORZ. (FT)

A A

SECTION A - A

PRECAST RISER RING

M
I

N
.

(FOR 2'-0" DIAMETER STRUCTURE)

*
 
6
"

6"6"

2" COVER

1•" TO

1'-3" MIN. LAP

1•
" 

MI
N.
 C

OVER

#4 BARS

#4 BAR (TYP.)

        OF THE RISER PIPE.

NOTE:   PRECAST RISER SHALL FULLY  ENGAGE THE TONGUE

 

        USE 2 TIMES THE TONGUE LENGTH.

    *   WHEN RISER TONGUE LENGTH IS GREATER THAN 3",

2'-0" DIA.

 

OF PAVEMENT OR BACK OF CURB. 

STRUCTURES THAT FALL  WITHIN THE  1:1  INFLUENCE LINES FROM THE EDGE 

GRANULAR MATERIAL CLASS III  SHALL BE USED IN BACKFILLING AROUND ALL

  

INTERCHANGEABLE  ON  ANY STRUCTURE.  

STRUCTURES  ARE  SPECIFIED  IN  SUBSEQUENT STANDARD  PLANS  AND  ARE

THE DRAINAGE  STRUCTURE  COVERS  ALLOWED FOR  USE ON THESE  DRAINAGE 

  

NOTES:  

DIRECTED BY THE ENGINEER.   

PROPER  ADJUSTMENT  OF  COVER TO  GRADE  USING  MORTAR  OR  BRICK AS 

THE TOPS OF MASONRY STRUCTURES  SHALL BE SUFFICIENTLY  LOW TO PERMIT 

 

LOAD SHALL BE 400 LBS.   THE MINIMUM VERTICAL LOAD SHALL BE 800 LBS. 

FOOT FROM SLIPPING OFF THE END.    THE MINIMUM  HORIZONTAL  PULL OUT 

SHALL BE A MINIMUM OF  10"  IN CLEAR LENGTH, DESIGNED TO PREVENT THE  

MADE FROM  CAST IRON,  ALUMINUM,  OR PLASTIC  COATED STEEL.    RUNGS 

STEPS FOR  DRAINAGE STRUCTURES  SHALL BE  OF AN APPROVED  DESIGN AND 

 

PROJECTING THROUGH THE WALL OF THE MANHOLE. 

THE BELL  SHALL BE  REMOVED  FOR THE  FIRST  LENGTH  OF OUTLET  PIPE  

GRANULAR SUBBASE. 

PRECAST CONCRETE  FOOTINGS  SHALL BE  SUPPORTED  BY A  COMPACTED  6" 

 

CONCRETE SHALL BE AS SPECIFIED IN TYPICAL WALL SECTIONS. 

DRAINAGE STRUCTURES USING  CONCRETE BLOCK,  BRICK,  OR CAST-IN-PLACE

THE MINIMUM WALL THICKNESS FOR ALL 2'-0",  4'-0",  5'-0",  AND 6'-0" 

CONE.  

SHALL BE LEFT  ON THE TOP  (8" OR MORE)  TO ROLL OVER THE TOP OF THE 

OF  5'-0"  OR THROUGH  THE FROST ZONE.    ENOUGH GEOTEXTILE MATERIAL 

OR BRICK SHALL BE SHROUDED WITH GEOTEXTILE FABRIC TO A MINIMUM DEPTH  

THE CONICAL SECTION OF MANHOLES OR CATCH BASINS CONSTRUCTED OF BLOCK

 

ENGINEER.

TO FREEZING.   THE USE  OF THIS  MATERIAL  MUST BE  APPROVED  BY THE

IS RESTRICTED TO  MANHOLES WHERE THE  BOTTOM SECTION  IS NOT SUBJECT

2"  OF CONCRETE COVER.   THE USE OF THIS  MATERIAL FOR  CHANNEL FLOW 

CHANNEL FLOW IN  THE BOTTOM OF MANHOLES  PROVIDED THEY HAVE AT LEAST

PREFORMED  HIGH DENSITY  POLYSTYRENE  FILLER PIECES  MAY BE  USED TO  

 

DESIGNATION C-923. 

PREMIUM  JOINTS  ARE REQUIRED  ON ALL  SANITARY MANHOLES.   SEE ASTM

PRECAST RISER RING FOR  2'-0" DIAMETER STRUCTURE.  

3"  WALL THICKNESS WITH A  6"  MINIMUM BEARING SURFACE ON TOP.   SEE 

CONCRETE  2'-0"  DIAMETER  DRAINAGE  STRUCTURES SHALL HAVE A MINIMUM  

UNITS MAY HAVE A  SLIGHT TAPER TO  ALLOW FOR FORM REMOVAL.   PRECAST 

MARKED TO SHOW LOCATION OF REINFORCEMENT.   THE WALLS OF THE PRECAST 

ON THIS PLAN.   PRECAST REINFORCED CONCRETE  FLAT TOP SLAB  SHALL BE 

ACCORDING TO  CURRENT ASTM C-478  AND ACCORDING TO DETAILS SPECIFIED 

PRECAST CONCRETE SECTIONS, SUMPS,  AND FLAT TOP SLABS SHALL BE BUILT

AND  SHALL BE  MARKED.   

WIRED TOGETHER.    REINFORCEMENT SHALL BE  PLACED IN TOP  OF FOOTING  

FABRIC OF EQUIVALENT  CROSS SECTIONAL AREA  LAID AT RIGHT ANGLES AND 

BARS SPACED AT  1'-0"  BOTH WAYS OR WITH  TWO LAYERS  OF WELDED WIRE 

PRECAST  CONCRETE FOOTINGS  OR BASES  SHALL BE  REINFORCED  WITH  #4 

DRAINAGE STRUCTURES

99
R-1-G

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR BUREAU OF DEVELOPMENT STANDARD PLAN FOR

STRUCTURES DURING FABRICATION OR BY CORING THE CURED CONCRETE. 

OPENINGS  MAY BE  CONSTRUCTED  BY  CASTING  OR  SCRIBING IN  PRECAST 

THE DESIGNER.   SPACING BETWEEN  OPENINGS  SHALL BE  1'-0"  MINIMUM.   

THE NUMBER  OF  PIPE OPENINGS  IN A  RISER  SHALL BE  DETERMINED  BY 

6-15-2016

 

 

STRUCTURE IS ALLOWED TO HAVE 1'-0" INSIDE DIAMETER OR LESS.

THE DRAINAGE STRUCTURE.   A PIPE LEAVING A  2'-0"  DIAMETER DRAINAGE 

DRAINAGE STRUCTURES SHALL BE  2'-0" LESS THAN THE INSIDE DIAMETER OF 

THE MAXIMUM  INSIDE DIAMETER  OF PIPES  ENTERING OR  LEAVING PRECAST 
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0

0   

   

VERT. (FT)

HORZ. (FT)

10'-0"

STEEL REINFORCEMENT

11'-0"

12'-0"

14'-0"

 3'-0"

 4'-0"

 5'-0"

 7'-0"

 9'-0"

 3

 

SLAB WIDTH

PAVEMENT/SHOULDER

LONGITUDINAL REINFORCEMENT

NUMBER OF BARS (MIN.)NUMBER OF BARS (MIN.)

TRANSVERSE REINFORCEMENT

1 2 2 2

B.L.T.

W.K.P.

(
E

A
C

H
 

S
I

D
E
)

O
V

E
R

H
A

N
G
 

3
"
 

M
A

X
.
 

R-45-J R-45-J

AND LOAD TRANSFER ASSEMBLIES.

SEE STANDARD PLANS R-39-SERIES AND R-40-SERIES FOR DETAILS OF JOINTS 

E3 JOINT

SEE STANDARD PLAN R-43-SERIES FOR APPROACH SLAB LENGTHS

HMA BOND OR PRIME COAT

PAVEMENT SEAT WITH 

P
A

V
E

M
E

N
T
 

O
R
 

S
H

O
U

L
D

E
R
 

S
L

A
B
 

W
I

D
T

H

6
"PAVEMENT EDGE

LONGITUDINAL JOINT

TO HMA PAVEMENT)

(NOT REQUIRED ADJACENT 

E4 JOINT FOR SHOULDER SLABS

E2 JOINT FOR PAVEMENT SLABS

NOTES:

REINFORCEMENT DETAIL

20' SLAB LENGTH

FOR BRIDGE APPROACH

PAVEMENT REINFORCEMENT

FOR BRIDGE APPROACH

PAVEMENT REINFORCEMENT

SEE STANDARD PLAN R-43-SERIES

CONTRACTION JOINT  

\ TRANSVERSE EXPANSION OR 

R-43-SERIES

SEE STANDARD PLAN 

OR CONTRACTION JOINT  

\ TRANSVERSE EXPANSION 

6
"

SEE DETAIL A

E3 JOINT

SEE STANDARD PLAN R-43-SERIES FOR APPROACH SLAB LENGTHS

PAVEMENT AND SHOULDER SLABS ADJACENT TO STRUCTURES

TO HMA PAVEMENT)

(NOT REQUIRED ADJACENT 

E4 JOINT FOR SHOULDER SLABS

E2 JOINT FOR PAVEMENT SLABS

SLEEPER SLAB

EPOXY COATED #4 BARS TOP, #6 BARS BOTTOM

1
2
"

1
2
"

DETAIL A

SPECIFIED ON THE PLANS

PAVEMENT THICKNESS AS

1

1

MAINTAIN REINFORCEMENT SPACING AT ACUTE CORNER AND FAN IN AT OBTUSE CORNER.

SKEWED BRIDGES WHERE SLAB IS SQUARED OFF WILL REQUIRE TRANSVERSE REINFORCEMENT TO BE FANNED IN OR THE USE OF CUT BARS WILL BE REQUIRED.

1
2
"

1'-6"

V
A

R
I

E
S

BRIDGE APPROACH SLAB

REINFORCED

CONCRETE PAVEMENT

3'-0" MIN.

SPECIFIED ON THE PLANS

PAVEMENT THICKNESS AS

SPECIFIED ON THE PLANS

PAVEMENT THICKNESS AS

1'-6"CENTER TO CENTER

EPOXY COATED #6 BARS AT 1'-6" MAX. BOTTOM

EPOXY COATED #4 BARS AT 1'-6" MAX. TOP

C
E

N
T

E
R
 

T
O
 

C
E

N
T

E
R

E
P

O
X

Y
 

C
O

A
T

E
D
 

#
6
 

B
A

R
S
 

A
T
 

6
"
 
(

<
)
 

B
O

T
T

O
M

E
P

O
X

Y
 

C
O

A
T

E
D
 
#

4
 

B
A

R
S
 

A
T
 

1
'
-

6
"
 

M
A

X
.
 

T
O

P

#4 BARS AT 1'-6" MAX.

TOP REINFORCEMENT

#6 BARS AT 6" (<)

BOTTOM REINFORCEMENT

 7

 8

 9

10

 3

 4

 5

 7

19

21

23

27

 5

 7

 9

13

17

#4 BARS AT 1'-6" MAX.

TOP REINFORCEMENT

#6 BARS AT 1'-6" MAX.

BOTTOM REINFORCEMENT

6-25-2018 6-25-2018

1'-6"

SEE DETAIL A

SEE STANDARD PLAN R-43-SERIES

CONTRACTION JOINT  

\ TRANSVERSE EXPANSION OR 

EPOXY COATED #4 BARS TOP, #6 BARS BOTTOM

1
2
"

(SEE BRIDGE PLANS)

BOND BREAKER

0.025" POLYETHYLENE 

PAVEMENT SEAT WITH 

AS PROVIDED ON STRUCTURE

WIDTH OF PAVEMENT/SHOULDER SEAT 

CONCRETE COVER

3" CLEAR

CONCRETE COVER

3" CLEAR

CONCRETE COVER

3" CLEAR

CONCRETE COVER

3" CLEAR

BRIDGE REFERENCE LINE

(AT BRIDGE REFERENCE LINE OR SLEEPER SLAB)

END OF SLAB
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HORZ. (FT)
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DESCRIPTION

      

      

0

0   

   

VERT. (FT)

HORZ. (FT)

WOOD POST STEEL POST ELEVATION SHOWING POST SPACING

GUARDRAIL, TYPE A

ELEVATION SHOWING POST SPACING

GUARDRAIL, TYPE B

( WOOD POST ) 

ELEVATION SHOWING POST SPACING

GUARDRAIL, TYPE BD

( WOOD POST ) 

2
2
"

GROUND LINE

(TYP.)

SPLICE BOLT 

6"

7
"

6
'
-
0
"

3
'
-
7
"

WOOD LINE POST

6" x 8"

2
2
"

(TYP.)

SPLICE BOLT 

7
"

6
'
-
0
"

3
'
-
7
"

UNDER NUT

ROUND WASHER

POST BOLT WITH

8"

UNDER NUT

ROUND WASHER

POST BOLT WITH

GROUND LINE

AND TYPICAL POST SPACING

EFFECTIVE BEAM ELEMENT LENGTH

12'-6" 

*
 
2

8
"

* SEE NOTES FOR GUARDRAIL IN CONJUNCTION WITH CURB

GROUND LINEOPTIONAL

* SEE NOTES FOR GUARDRAIL IN CONJUNCTION WITH CURB

GROUND LINE

*
 
2
8
"

BEAM ELEMENT LENGTH

12'-6" EFFECTIVE

POST SPACING

6'-3" TYPICAL6" x 8" WOOD LINE POST

LINE

GROUND 

HINGE POINT

SHOULDER

WASHER UNDER NUT

POST BOLT WITH ROUND 

COATED NAIL

3"  LONG HOT-DIP ZINC 

WOOD POST WITH A MINIMUM

TOE NAIL WOOD BLOCK TO

SHOULDER

NORMAL

2'-0"

8"8"(TYP.)

SPLICE BOLT 

1
4
"

7
"

2
2
"

3
'
-
7
"

6
'
-
0
"

BEAM ELEMENT LENGTH

12'-6" EFFECTIVE

POST SPACING

6'-3" TYPICAL

*
 
2

8
"

GROUND LINE

* SEE NOTES FOR GUARDRAIL IN CONJUNCTION WITH CURB

6" x 8" WOOD LINE POST

GROUND LINE

WOOD OFFSET BLOCK

6" x 8"

WASHER UNDER NUT

POST BOLT WITH ROUND 

8" 8" 8"(TYP.)

SPLICE BOLT 

1
4
"

7
"

6
'
-
0
"

2
2
"

3
'
-
7
"

NAIL

HOT-DIP ZINC COATED 

A MINIMUM  3"  LONG 

TO  WOOD POST  WITH 

TOE NAIL WOOD BLOCK  

** 5'-0" OR AS SPECIFIED ON PLANS

** FOR PAVED SHOULDER WIDTHS OF AT LEAST 12', USE 3'-0".

ELEVATION SHOWING POST SPACING

GUARDRAIL, TYPE B (OR BD)

( STEEL POST ) 

GROUND LINE

*
 
2
8
"

POST SPACING

6'-3" TYPICAL

2
2
"

(TYP.)

SPLICE BOLT 

7
"

6
'
-
0
"

3
'
-
7
"

1
4
"

GROUND LINE

UNDER NUT

ROUND WASHER

POST BOLT WITH

FOR STEEL POST

WOOD OFFSET BLOCK

ROUTED 6" x 8" 

BEAM ELEMENT

POST BOLT

BEAM ELEMENT LENGTH

12'-6" EFFECTIVE

* SEE NOTES FOR GUARDRAIL IN CONJUNCTION WITH CURB

B.L.T.

W.K.P. 1 2
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APPROVED BY:
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DIRECTOR, BUREAU OF FIELD SERVICES

DIRECTOR, BUREAU OF DEVELOPMENT
R-60-JR-60-J

STEEL LINE POST

W6 x 9 OR W6 x 8.5

STEEL LINE POST

W6 x 9 OR W6 x 8.5

NUT

ROUND WASHER

FOR STEEL POST

ROUTED 6" x 8" WOOD BLOCK 

STEEL LINE POST

W6 x 9 OR W6 x 8.5

(OPTIONAL)

GALVANIZING HOLE

2" TO 3"

MGS-8, & MGS-8D

TYPES A, B, BD, T, TD, 

GUARDRAIL,

MGS-8, & MGS-8D

TYPES A, B, BD, T, TD, 

GUARDRAIL,

7-26-2017

17

7-26-2017

17
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0

0   

   

VERT. (FT)

HORZ. (FT)

TOP

SIDEFRONT

WOOD OFFSET BLOCKS FOR GUARDRAIL, TYPE B AND TYPE BD

FOR USE ON WOOD POSTS

TOP

FRONT SIDE

FOR USE ON STEEL POSTS

ELEVATION SHOWING POST SPACING

GUARDRAIL, TYPE T

( WOOD POST ) 

ELEVATION SHOWING POST SPACING

GUARDRAIL, TYPE TD

( WOOD POST ) 

WOOD POST STEEL POST

BEAM ELEMENT SPLICE DETAILS

1'-0•"

2"2" 4‚"4‚"

1„"

\ STEEL POST

POST BOLT SLOT

ƒ" x 2•"

\ POST BOLT SLOT

(TYP.)

SPLICE BOLT SLOT 

     x 1„"

1'-0•"

2"2" 4‚"4‚"

POST BOLT SLOT

ƒ" x 2•"

(TYP.)

SPLICE BOLT SLOT 

     x 1„"

\ WOOD POST

\ POST BOLT SLOT AND

3"

1
4
"

7
"

7
"

1„"

ƒ" DIA. HOLE

+ „"
-

\

1
4
"

7
"

7
"

ƒ" DIA. HOLE

(SEE NOTES ON SHEET 16 OF 16)

* SEE NOTES FOR GUARDRAIL IN CONJUNCTION WITH CURB

GROUND LINE

*
 
3

4
"

POST SPACING

6'-3" TYPICAL

BEAM ELEMENT LENGTH

12'-6" EFFECTIVE

6" x 8" WOOD LINE POST

HINGE POINT

SHOULDER

LINE

GROUND 

WASHER UNDER NUT

POST BOLT WITH ROUND 

2'-0"

8"8"(TYP.)

SPLICE BOLT 

SHOULDER

NORMAL

7
‰

"
2

8
"

7
'
-
0
"

4
'
-

0
Ž

"

2
2
"

7
†

"

2
2
"

(TYP.)

SPLICE BOLT 

7
'
-
0
"

4
'
-

0
Ž

"

8" 8"

7
†

"

WASHER UNDER NUT

POST BOLT WITH ROUND 

6" x 8" WOOD LINE POST

2
8
"

7
‰

"

8"

OFFSET BLOCK

6" x 8" WOOD 

GROUND LINE

GROUND LINE

*
 
3

4
"

POST SPACING

6'-3" TYPICAL

BEAM ELEMENT LENGTH

12'-6" EFFECTIVE

* SEE NOTES FOR GUARDRAIL IN CONJUNCTION WITH CURB

** 5'-0" OR AS SPECIFIED ON PLANS

** FOR PAVED SHOULDER WIDTHS OF AT LEAST 12', USE 3'-0".
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8
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…
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6"

4‚" 3"3"

8
"

6"

MGS-8, & MGS-8D

TYPES A, B, BD, T, TD, 

GUARDRAIL,

MGS-8, & MGS-8D

TYPES A, B, BD, T, TD, 

GUARDRAIL,
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0

0   

   

VERT. (FT)

HORZ. (FT)

TOP

SIDEFRONT

WOOD OFFSET BLOCKS FOR GUARDRAIL, TYPE T AND TYPE TD

FOR USE ON WOOD POSTS

TOP

FRONT SIDE

FOR USE ON STEEL POSTS

ELEVATION SHOWING POST SPACING

GUARDRAIL, TYPE T OR TD

( STEEL POST ) 

BLOCK AND POST CONNECTION DETAILS

GUARDRAIL, TYPE B

GUARDRAIL, TYPE T

GUARDRAIL, TYPE B

GUARDRAIL, TYPE T

WOOD POST STEEL POST

THRIE BEAM ELEMENT SPLICE DETAILS

2
2
"

(TYP.)

SPLICE BOLT 
7
'
-

0
"

4
'
-
0

Ž
"

7
†

"

2
8
"

7
‰

"

GROUND LINE
FOR STEEL POST

WOOD OFFSET BLOCK

ROUTED 6" x 8" 
UNDER NUT

ROUND WASHER

POST BOLT WITH

BEAM ELEMENT

POST BOLT (TYP.)

NUT (TYP.)

(TYP.)

ROUND WASHER 

GROUND LINE

*
 

3
4
"

POST SPACING

6'-3" TYPICAL

BEAM ELEMENT LENGTH

12'-6" EFFECTIVE

* SEE NOTES FOR GUARDRAIL IN CONJUNCTION WITH CURB

TO WOOD OFFSET BLOCK

CONNECTING STEEL POST

POST BOLT 

ROUTED WOOD OFFSET BLOCK

CONNECTING STEEL POST TO

POST BOLT 

WOOD POST STEEL POST

ROUTED WOOD OFFSET BLOCK

CONNECTING STEEL POST TO

POST BOLT 

TO WOOD OFFSET BLOCK

CONNECTING STEEL POST

POST BOLT 

WOOD POST STEEL POST

1'-0•"

2"2" 4‚"4‚"

1„"

\ STEEL POST

POST BOLT SLOT

ƒ" x 2•"

\ POST BOLT SLOT

(TYP.)

SPLICE BOLT SLOT 

     x 1„"

1'-0•"

2"2" 4‚"4‚"

POST BOLT SLOT

ƒ" x 2•"

(TYP.)

SPLICE BOLT SLOT 

     x 1„"

\ WOOD POST

\ POST BOLT SLOT AND

3"3"

8
"

8
"

…
"

6"6"

4‚"

3"

2
2
"

1„"

ƒ" DIA. HOLE

+ „"
-

\

ƒ" DIA. HOLE

7
‰

"
7

‰
"

7
†

"

2
2
"

7
‰

"
7

‰
"

7
†

"

(SEE NOTES ON SHEET 16 OF 16)
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STEEL LINE POST

W6 x 9 OR W6 x 8.5

FOR STEEL POST

ROUTED 6" x 8" WOOD BLOCK 

(OPTIONAL)

GALVANIZING HOLE

2" TO 3"

STEEL LINE POST

W6 x 9 OR W6 x 8.5

MGS-8, & MGS-8D

TYPES A, B, BD, T, TD, 

GUARDRAIL,

MGS-8, & MGS-8D
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0

0   

   

VERT. (FT)

HORZ. (FT)

( STEEL POST ) 

2
5
"

7
"

6
'
-

0
"

3
'
-
4
"

1
4
"

UNDER NUT

ROUND WASHER

POST BOLT WITH

NUT

ROUND WASHER

BEAM ELEMENT

POST BOLT

( WOOD POST ) 

6" x 8" WOOD LINE POST

LINE

GROUND 

HINGE POINT

SHOULDER

WASHER UNDER NUT

POST BOLT WITH ROUND 

COATED NAIL

3"  LONG HOT-DIP ZINC 

WOOD POST WITH A MINIMUM

TOE NAIL WOOD BLOCK TO

SHOULDER

NORMAL

2'-8"

8"

1
4
"

7
"

2
5
"

3
'
-
4
"

** 5'-8" OR AS SPECIFIED ON PLANS

** FOR PAVED SHOULDER WIDTHS OF AT LEAST 12', USE 3'-8".

6" x 8" WOOD LINE POST

8"

1
4
"

7
"

2
5
"

3
'
-
4
"

6
'
-
0
"

** FOR PAVED SHOULDER WIDTHS OF AT LEAST 12', USE 3'-0".

WASHER UNDER NUT

POST BOLT WITH ROUND 

NAIL

HOT-DIP ZINC COATED 

A MINIMUM  3"  LONG 

TO  WOOD POST  WITH 

TOE NAIL WOOD BLOCK  

GROUND LINE

GROUND LINE

GUARDRAIL, TYPE MGS-8D

( WOOD POST ) 

8"

8"8"

FOR STEEL POST

WOOD OFFSET BLOCK

ROUTED 6" x 8" 

FOR STEEL POST

ROUTED 6" x 8" WOOD BLOCK 

GUARDRAIL, TYPE MGS-8

STEEL LINE POST

W6 x 9 OR W6 x 8.5

STEEL LINE POST

W6 x 9 OR W6 x 8.5

GUARDRAIL, TYPE MGS-8 (OR MGS-8D)
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(OPTIONAL)

GALVANIZING HOLE

2" TO 3"

6
'
-

0
"

MGS-8, & MGS-8D

TYPES A, B, BD, T, TD, 

GUARDRAIL,
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0

0   

   

VERT. (FT)

HORZ. (FT)

ROUTED WOOD OFFSET BLOCK

CONNECTING STEEL POST TO

POST BOLT 

WOOD POST STEEL POST

TO WOOD OFFSET BLOCK

CONNECTING WOOD POST

POST BOLT 

1„"

\ STEEL POST

BLOCK AND POST CONNECTION DETAILS

TOP

SIDEFRONT

FOR USE ON WOOD POSTS

TOP

FRONT SIDE

FOR USE ON STEEL POSTS

3"3"

…
"

6"6"

4‚"

3"

1
4
"

7
"

7
"

1„"

ƒ" DIA. HOLE

+ „"
-

\

1
4
"

7
"

7
"

ƒ" DIA. HOLE

WOOD OFFSET BLOCKS FOR GUARDRAIL, TYPE MGS-8 AND TYPE MGS-8D

8

8
"
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(SEE NOTES ON SHEET 16 OF 16)

MGS-8, & MGS-8D

TYPES A, B, BD, T, TD, 

GUARDRAIL,

MGS-8, & MGS-8D

TYPES A, B, BD, T, TD, 

GUARDRAIL,

7-26-2017

17

7-26-2017

17

6'-3" TYPICAL POST SPACING

12'-6" EFFECTIVE BEAM ELEMENT LENGTH

GROUND LINE

*
 
3

1
"

TOP OF RAIL

* SEE NOTES FOR GUARDRAIL IN CONJUNCTION WITH CURB

2
8
"

3
1
"

GROUND LINE

3
4
"

GROUND LINE

3
1
"

3
0
"

\ MGS POST

GUARDRAIL POST

\ EXISTING

\ MGS POST

GUARDRAIL POST

\ EXISTING

TYPE 1B, 2B OR 3B

APPROACH TERMINAL

OR GUARDRAIL 

GUARDRAIL, TYPE BD

GUARDRAIL, TYPE B

DETAIL A1, T1, T4, OR T6

GUARDRAIL ANCHORAGE, BRIDGE 

GUARDRAIL ANCHORAGE, MEDIAN

GUARDRAIL, TYPE TD

GUARDRAIL, TYPE T 

GUARDRAIL, TYPE MGS-8 OR MGS-8D

ELEVATION SHOWING POST SPACING FOR

GUARDRAIL, TYPE MGS-8 OR MGS-8D

GUARDRAIL, TYPE MGS-8 OR MGS-8D

BEAM ELEMENT LENGTH

12'-6" EFFECTIVE

BEAM ELEMENT LENGTH

9'-4•" EFFECTIVE

BEAM ELEMENT LENGTH

12'-6" EFFECTIVE

34'-4•" HEIGHT TRANSITION

W-BEAM ELEMENT

STANDARD (12'-6")

BEAM ELEMENT

MGS (9'-4•")

W-BEAM ELEMENT

STANDARD (12'-6")

BEAM ELEMENT LENGTH

9'-4•" EFFECTIVE

BEAM ELEMENT LENGTH

12'-6" EFFECTIVE

28'-1•" HEIGHT TRANSITION

LENGTH

EFFECTIVE

6'-3"

W-BEAM ELEMENT

STANDARD (12'-6")

BEAM ELEMENT

MGS (9'-4•")

TRANSITION

THRIE BEAM

POST SPACING

6'-3" TYPICAL

POST SPACING

6'-3" TYPICAL

GUARDRAIL APPROACH TERMINAL TYPE 1B,  2B,  OR 3B

GUARDRAIL, TYPE B,  GUARDRAIL, TYPE BD,  OR

GUARDRAIL, TYPE MGS-8 OR MGS-8D TO

ELEVATION SHOWING TRANSITION DETAIL FOR CONNECTING

GUARDRAIL ANCHORAGE, BRIDGE DETAIL A1,  T1,  T4 OR T6

GUARDRAIL ANCHORAGE, MEDIAN,

GUARDRAIL, TYPE T,  GUARDRAIL, TYPE TD,

GUARDRAIL, TYPE MGS-8 OR MGS-8D TO

ELEVATION SHOWING TRANSITION DETAIL FOR CONNECTING
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0

0   

   

VERT. (FT)

HORZ. (FT)

SECTION THROUGH BEAM ELEMENT

Œ
"

1˜"

3‰" ˆ"

3‚"

-0 + „"

TOLERANCE

3
‚

"

…" R

(TYP.)

1
'
-
0
‚

"
 

+
 

‰
"

(TYP.)

•" R

SYMMETRICAL

ABOUT \

•" R

(TYP.) N
E

U
T

R
A

L
 

A
X
I

S

1̂ "

10°
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BUREAU OF DEVELOPMENT STANDARD PLAN FOR BUREAU OF DEVELOPMENT STANDARD PLAN FOR

R-60-JR-60-J

BEAM ELEMENT SPLICE DETAILS

1'-0•"

2"2" 4‚"4‚"

(TYP.)

SPLICE BOLT SLOT 

     x 1„"

\ SLOTTED HOLE

SLOTTED HOLE

ƒ" x 2•"

MGS-8, & MGS-8D

TYPES A, B, BD, T, TD, 

GUARDRAIL,

MGS-8, & MGS-8D

TYPES A, B, BD, T, TD, 

GUARDRAIL,

4‚"4‚" 2"4‚"4‚"2"

3'-1•"

\ OF POST BOLT SLOTS

3'-1•" 3'-1•"

(TYP.)

SPLICE BOLT SLOT 

ž" x 1„"

(TYP.)

POST BOLT SLOT 

ƒ" x 2•"

10'-5"

FRONT ELEVATION OF BEAM ELEMENT

4‚"4‚" 2"

13'-6•"

4‚"4‚"2"

3'-1•"

\ OF POST BOLT SLOTS

3'-1•" 3'-1•" 3'-1•"

(TYP.)

SPLICE BOLT SLOT 

ž" x 1„"

(TYP.)

POST BOLT SLOT 

ƒ" x 2•"

FRONT ELEVATION OF MGS (9'-4•") BEAM ELEMENT

7-26-2017

17

7-26-2017

17

2
8
"

3
1
"

GROUND LINE

3
4
"

GROUND LINE

3
1
"

3
0
"

\ MGS POST

\ MGS POST

BEAM ELEMENT LENGTH

12'-6" EFFECTIVE

BEAM ELEMENT LENGTH

9'-4•" EFFECTIVE

BEAM ELEMENT LENGTH

12'-6" EFFECTIVE

34'-4•" HEIGHT TRANSITION

W-BEAM ELEMENT

STANDARD (12'-6")

BEAM ELEMENT

MGS (9'-4•")

W-BEAM ELEMENT

STANDARD (12'-6")

BEAM ELEMENT LENGTH

9'-4•" EFFECTIVE

BEAM ELEMENT LENGTH

12'-6" EFFECTIVE

28'-1•" HEIGHT TRANSITION

LENGTH

EFFECTIVE

6'-3"

POST SPACING

6'-3" TYPICAL

POST SPACING

6'-3" TYPICAL

GUARDRAIL POST

\ EXISTING

GUARDRAIL POST

\ EXISTING

TRANSITION

THRIE BEAM

BEAM ELEMENT

MGS (9'-4•")

W-BEAM ELEMENT

STANDARD (12'-6")

TERMINAL TYPE 2M

GUARDRAIL APPROACH 

GUARDRAIL, TYPE B

EXISTING

TERMINAL TYPE 2M

GUARDRAIL APPROACH 

GUARDRAIL, TYPE T

EXISTING

GUARDRAIL APPROACH TERMINAL TYPE 2M

GUARDRAIL, TYPE B TO

ELEVATION SHOWING TRANSITION DETAIL FOR CONNECTING

GUARDRAIL APPROACH TERMINAL TYPE 2M

GUARDRAIL, TYPE T TO

ELEVATION SHOWING TRANSITION DETAIL FOR CONNECTING
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0

0   

   

VERT. (FT)

HORZ. (FT)

SECTION THROUGH THRIE BEAM ELEMENT

FRONT ELEVATION OF THRIE BEAM ELEMENT

4‚"4‚" 2"

13'-6•"

POST BOLT SLOT (TYP.)

ƒ" x 2•"

6'-3"

4‚"4‚"2"

6'-3"

SPLICE BOLT SLOT (TYP.)

     x 1„"

> OF POST BOLT SLOTS

(FOR GUARDRAIL, TYPE T AND TD)

3‰" ˆ"

3‚"

-0 + „"

TOLERANCE

1˜"

3
‚

"

Œ
"

1
„

"
3
‚

"

•" R

(TYP.)

1̂ "

10°

…" R

(TYP.)

(TYP.)

•" R

Œ
"

1
„

"
3
‚

"
3
‚

"

1
'
-
8
"
 

+
 

‰
"

4‚"4‚" 2"4‚"4‚"2"

7'-3•"

1'-6ƒ" 1'-6ƒ" 3'-1•"

1
'
-
8
"
 

+
 

‰
"

SPLICE BOLT SLOT (TYP.)

ž" x 1„"

POST BOLT SLOT (TYP.)

ƒ" x 2•"

6
„

"
4
„

"

4‚"4‚" 2"4‚"4‚"2"

7'-3•"

1'-6ƒ" 1'-6ƒ" 3'-1•"

+
 

‰
"

1
'
-
0
‚

"

1
'
-

8
"
 

+
 

‰
"

POST BOLT SLOT (TYP.)

ƒ" x 2•"

SPLICE BOLT SLOT (TYP.)

     x 1„"

1413

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR BUREAU OF DEVELOPMENT STANDARD PLAN FOR

R-60-JR-60-J

4‚"4‚"2" 4‚"4‚" 2"

7'-3•"

1'-6ƒ"1'-6ƒ"3'-1•"

1
'
-
8
"
 

<
 

‰
"6
„

"
4
„

"

<
 

‰
"

1
'
-
0
‚

"

<
 

‰
"

1
'
-

0
‚

"

POST BOLT SLOT (TYP.)

ƒ" x 2•"

SPLICE BOLT SLOT (TYP.)

ž" x 1„"

ASYMMETRICAL THRIE BEAM TRANSITIONS
NOTE: ASYMMETRICAL TRANSITION TYPE WILL VARY BY LOCATION DEPENDING ON GUARDRAIL LAYOUT

THRIE BEAM TRANSITION

SECTION THROUGH

THRIE BEAM TRANSITION

SECTION THROUGH

THRIE BEAM TRANSITION

SECTION THROUGH

THRIE BEAM TRANSITION

SECTION THROUGH

THRIE BEAM TRANSITION

SECTION THROUGH

THRIE BEAM TRANSITION

SECTION THROUGH

THRIE BEAM TRANSITION

MGS-8, & MGS-8D

TYPES A, B, BD, T, TD, 

GUARDRAIL,

MGS-8, & MGS-8D

TYPES A, B, BD, T, TD, 

GUARDRAIL,

7-26-2017

17

7-26-2017

17
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DESCRIPTION

      

      

0

0   

   

VERT. (FT)

HORZ. (FT)

TO GUARDRAIL, TYPE BD (OR TYPE TD)

DETAIL SHOWING TRANSITION FROM GUARDRAIL, TYPE B (OR TYPE T)

SPLICE BOLT AND POST BOLT

MINIMUM POST BOLT THREAD LENGTH
AT BEAM ELEMENT SPLICE POSTS AND AT INTERMEDIATE POSTS

POST BOLTS,  SPLICE BOLTS AND WASHERS

)

150'

METAL TAG

ROUND WASHER NUT

STANDARD WIDTH VARIABLE WIDTH (FIELD BEND)

8
"
 

M
A

X
.

OF TRAFFIC

DIRECTION

OF TRAFFIC

DIRECTION

(TWO REQUIRED FOR TYPE TD)

(ONE REQUIRED FOR TYPE BD)

POST BOLT LENGTH 2'-10"

PAY ITEM: GUARDRAIL, TYPE BD (OR TD) GUARDRAIL, TYPE B (OR T)

PAY ITEM EACH SIDE:

APPROX. 6'-3"
OFFSET BLOCKS (TYPE TD) 6" x 1'-0" x 1'-10"

OFFSET BLOCKS (TYPE BD) 6" x 1'-0" x 1'-3"

OFFSET BLOCKS (TYPE TD) 6" x 9" x 1'-10"

OFFSET BLOCKS (TYPE BD) 6" x 9" x 1'-3"

(TWO REQUIRED FOR TYPE TD)

(ONE REQUIRED FOR TYPE BD)

POST BOLT LENGTH 2'-4"

BOLT LENGTH MINIMUM THREAD LENGTH

18"

26•" 3"

9•" 1ƒ"

2•"

POST
BLOCK

OFFSET

POST BOLTS

NO. LENGTH

SPLICE BOLTS WASHERS

WOOD

WOOD

STEEL

STEEL

WOOD

STEEL

WOOD

STEEL

WOOD

STEEL

(ROUND)

N
O

T
 

N
E

E
D

E
D
 

A
T
 
I

N
T

E
R

M
E

D
I

A
T

E
 

P
O

S
T

S

WOOD

WOOD

WOOD

WOOD

WOOD

WOOD

WOOD

WOOD

A

B

BD

T

TD

1

1

1

1

1

2

2

2

2

4

8

8

16

12

24

1

1

1

2

2

4

1

2

*

REQ'D (NO. REQ'D)(NO. REQ'D)

TYPE

GUARDRAIL

N/A

N/A

 26•"

  9•"

  18"

   2"

  9•"

  9•"

  9•"

  9•"

* 26•"

  18"

(1‚" LONG)

  EXTEND MORE THAN •" BEYOND NUT. 

  (OR TYPE T) TO GUARDRAIL, TYPE BD (OR TYPE TD).    POST BOLTS SHALL NOT 

* EXCEPT AS SPECIFIED ON DETAIL SHOWING TRANSITION FROM GUARDRAIL, TYPE B  

 

  AND 8 ON TYPE B END).

  THRIE BEAM TRANSITIONS REQUIRE  20 SPLICE BOLTS EACH  (12 0N TYPE T END

1‚" (SPLICE BOLT)

SEE CHART (POST BOLT)

1Š"

†
"

“"Š"

•
"

+
ˆ

"

-
 

"

1
„

"

†"

RECESS ONE OR BOTH SIDES

•" DIA. x ˆ" DEEP
¤"1ƒ" DIAMETER

•" DIAMETER

1‚" •"

0.012" THICK

ƒ" DIA. HOLE

+
 
„

"

1
•

" ƒ
"

ƒ
"

1" 3"

4" + „"

METAL TAG

EMBOSSED ƒ" HIGH ON THE 

CURVED GUARDRAIL RADIUS

FOR CURVED GUARDRAIL WITH RADIUS OF 150' OR LESS 1615

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR BUREAU OF DEVELOPMENT STANDARD PLAN FOR

R-60-JR-60-J

MGS-8, & MGS-8D

TYPES A, B, BD, T, TD, 

GUARDRAIL,

MGS-8, & MGS-8D

TYPES A, B, BD, T, TD, 

GUARDRAIL,

7-26-2017

17

7-26-2017

17

MINIMUM POST BOLT THREAD LENGTH
AT BEAM ELEMENT SPLICE POSTS AND AT INTERMEDIATE POSTS

POST BOLTS,  SPLICE BOLTS AND WASHERS

STANDARD WIDTH VARIABLE WIDTH (FIELD BEND)

8
"
 

M
A

X
.

OF TRAFFIC

DIRECTION

OF TRAFFIC

DIRECTION

APPROX. 6'-3"

BOLT LENGTH MINIMUM THREAD LENGTH

18"

26•" 3"

9•" 1ƒ"

2•"

POST
BLOCK

OFFSET

POST BOLTS

NO. LENGTH

SPLICE BOLTS WASHERS

(ROUND)

REQ'D (NO. REQ'D)(NO. REQ'D)

TYPE

GUARDRAIL
(1‚" LONG)

WOOD

STEEL

WOOD

WOOD

1

2
16

2

* 26•"

  9•"
MGS-8D

WOOD

STEEL

WOOD

WOOD

1

1
8

1

1

  9•"

  18"
MGS-8

PAY ITEM: GUARDRAIL, TYPE MGS-8D

GUARDRAIL, TYPE MGS-8 TO GUARDRAIL, TYPE MGS-8D

DETAIL SHOWING TRANSITION FROM

OFFSET BLOCKS (TYPE MGS-8D) 6" x 1'-0" x 1'-2"

OFFSET BLOCKS (TYPE MGS-8D) 6" x 9" x 1'-2"

2'-4" FOR TYPE MGS-8D

POST BOLT LENGTH

2'-10" FOR TYPE MGS-8D

POST BOLT LENGTH

GUARDRAIL, TYPE MGS-8

PAY ITEM EACH SIDE:

  NUT. 

  TO GUARDRAIL, TYPE MGS-8D  POST BOLTS  SHALL NOT EXTEND  MORE THAN •" BEYOND 

* EXCEPT AS SPECIFIED ON  DETAIL SHOWING TRANSITION  FROM GUARDRAIL, TYPE MGS-8

 

  ON TYPE MGS END).

  THRIE BEAM  TRANSITIONS REQUIRE 20 SPLICE BOLTS EACH  (12 0N TYPE T END AND 8 
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DESCRIPTION

      

      

0

0   

   

VERT. (FT)

HORZ. (FT)

OF TRAFFIC

DIRECTION

PLACEMENT OF GUARDRAIL REFLECTORS

ONE-WAY TRAFFIC

TWO-WAY TRAFFIC

GUARDRAIL

NOTES GOVERNING THE USE OF GUARDRAIL REFLECTORS

GUARDRAIL REFLECTOR

DIRECTION OF RAIL LAP

TWO-WAY TRAFFIC

ONE-WAY TRAFFIC

3"

2"

ƒ
"•

"

(TYP.)

REFLECTORIZED SIDE FACING TRAFFIC

13 GAGE GALVANIZED

(0.0934")  NOMINAL

2ƒ"

5
"

‚" R

1
•

"

96°  + 4°

OF TRAFFIC

DIRECTION

OF TRAFFIC

DIRECTION

OF TRAFFIC

DIRECTION

OF TRAFFIC

DIRECTION

TRAFFIC

SURFACE FACING 

REFLECTORIZED GUARDRAILSEE NOTES BELOW

OF TRAFFIC

DIRECTION

GUARDRAIL

SEE NOTES BELOW

ADJACENT GUARDRAIL POSTS

IN OPPOSITE  DIRECTIONS ON

PLACE GUARDRAIL REFLECTORS

OF TRAFFIC

DIRECTION

OF TRAFFIC

DIRECTION

GUARDRAIL

HEIGHT AND COMPATIBILITY WITH POST HOLES.

THE  POST BOLT HOLES  SHALL BE  LOCATED  TO ENSURE  PROPER RAIL

DEPTH OF THE BLOCK  SHALL BE AS SPECIFIED  ON THIS STANDARD AND 

BEVELS SPECIFIED.   THE LENGTH (FRONT AND BACK FACE), WIDTH AND  

A 1" BEVELED TOP  MAY BE USED  IN LIEU OF   WOOD BLOCKS WITHOUT 

WOOD OFFSET BLOCKS WITH  •"  BEVELS AT  THE TOP AND  BOTTOM OR

HEIGHT.

THE  POST BOLT HOLES  SHALL BE  LOCATED  TO ENSURE  PROPER RAIL

DEPTH OF THE  POST SHALL BE  AS SPECIFIED ON  THIS STANDARD AND 

WOOD POSTS  WITHOUT  BEVELS SPECIFIED.   THE LENGTH,  WIDTH AND  

WOOD POSTS WITH  •"  BEVELS AT  THE TOP MAY BE  USED IN LIEU OF 

BENT SECTION WILL BE REQUIRED FOR EACH CURVED ELEMENT.

150' OR LESS.    A TAG  IDENTIFYING  THE CURVATURE  OF THE SHOP 

BEAM ELEMENTS SHALL BE SHOP BENT TO PLAN RADIUS FOR CURVE RADII 

GUARDRAIL.

SHOULD  BE  MEASURED  FROM  THE  GROUND  JUST IN  FRONT  OF THE 

THE GUARDRAIL PANEL IS LOCATED BEHIND  THE CURB THE RAIL HEIGHT  

CLOSEST  TO THE EDGE  OF THE  TRAVELED LANE.   WHEN THE FACE OF 

GUTTER PAN,  WHICH  IS  THE  POINT  ON THE  GUTTER PAN  THAT IS  

THE RAIL HEIGHT  SHOULD BE MEASURED FROM  THE FRONT EDGE OF THE 

WHEN THE FACE OF GUARDRAIL  IS PLACED FLUSH  WITH FACE OF CURB, 

GUIDE TO STANDARDIZED HIGHWAY BARRIER HARDWARE."  

AGC-ARTBA JOINT COMMITTEE,  TASK FORCE 13 PUBLICATION TITLED "A 

DETAILS SPECIFIED ON THIS STANDARD ARE ACCORDING TO THE AASHTO-

 

NOTES:

GUARDRAIL ANCHORAGE, BRIDGE.

GUARDRAIL DEPARTING TERMINALS AND STANDARD PLAN R-67-SERIES FOR 

GUARDRAIL  APPROACH TERMINALS,  STANDARD PLAN  R-66-SERIES  FOR  

SEE STANDARD PLAN R-61-SERIES,  R-62-SERIES OR  R-63-SERIES FOR 

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

R-60-J

BY THE ENGINEER.)

REASONABLY LEVEL BEYOND THE SHOULDER HINGE POINT, AS DETERMINED 

EMBEDDED FOR ADDED STABILITY.  (NOT NECESSARY WHEN THE SLOPE IS

PLAN, 8'-0" POSTS SHALL BE PROVIDED, WITH THE ADDITIONAL LENGTH  

THE  SHOULDER HINGE POINT,  RATHER  THAN AS  SPECIFIED  ON THIS 

WHEN THE PLANS SPECIFY GUARDRAIL (TYPE B OR T) TO  BE PLACED ON  

     REGARDLESS OF ROADWAY LIGHTING.

1.   GUARDRAIL REFLECTORS SHALL BE USED ON ALL STANDARD GUARDRAIL RUNS, 

          b)    25'-0" ON CURVES WITH A RADIUS LESS THAN 1150'.

 

                1150' OR MORE.

          a)    5O'-0" ON TANGENT SECTIONS AND CURVES WITH A RADIUS OF 

 

2.   GUARDRAIL REFLECTORS ARE TO BE SPACED AT THE FOLLOWING INTERVALS:

     APPROPRIATE GUARDRAIL APPROACH TERMINAL STANDARD PLAN.

3.   FOR GUARDRAIL REFLECTOR PLACEMENT ON APPROACH TERMINALS,  SEE THE 

     GUARDRAIL DEPARTING TERMINAL.

4.   A GUARDRAIL REFLECTOR IS TO BE PLACED ON THE SECOND POST FROM THE 

     PLACED ON THE UPPER POST BOLT.

5.   ON GUARDRAIL, TYPE T AND TYPE TD  GUARDRAIL REFLECTORS  ARE TO BE  

6.   GUARDRAIL REFLECTORS SHALL MATCH COLOR OF EDGE LINE.

BY THE ENGINEER.)

REASONABLY LEVEL BEYOND THE SHOULDER HINGE POINT, AS DETERMINED 

EMBEDDED FOR ADDED STABILITY.  (NOT NECESSARY WHEN THE SLOPE IS 

9'-0"  POSTS  SHALL BE  PROVIDED,  WITH THE  ADDITIONAL  LENGTH  

SHOULDER HINGE POINT,  RATHER THAN  AS SPECIFIED  ON THIS PLAN,  

WHEN THE PLANS SPECIFY GUARDRAIL TYPE MGS-8 TO BE PLACED ON THE 

MGS-8, & MGS-8D

TYPES A, B, BD, T, TD, 

GUARDRAIL,

17 17

7-26-2017

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR



CABLE ASSEMBLY

7" MIN. 5" MIN.2"+

FITTING AND STUD

STANDARD SWAGE

6'-6"

1†" DIA. 1‚" DIA.

CABLE TO BE SWAGE CONNECTED

ƒ" DIA. (6X19) GALVANIZED

ENTIRE LENGTH (N.C.)

1" DIA. THREADED

ASSEMBLY

CABLE

BEAM ELEMENT
HEX NUT (TYP.)

ONE PIECE ANCHOR PLATE

CABLE ANCHOR PLATE DETAILS

1" DIA. WASHER

•" R

2ƒ
"

1ƒ
" DIA. HOLE (TYP.)

ON FRONT FACE THROUGH ƒ"

HEXHEAD BOLT  WITH WASHER  

PLACE †" DIA. x 1•" LONG
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DESCRIPTION

      

      

0

0   

   

VERT. (FT)

HORZ. (FT)

B.L.T.

W.K.P. 41
R-66-E

42
R-66-E

DEPARTMENT DIRECTOR MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVALCHECKED BY:

DRAWN BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

Michigan Department of Transportation

BUREAU OF DEVELOPMENT STANDARD PLAN FOR BUREAU OF DEVELOPMENT STANDARD PLAN FOR

APPROVED BY:

APPROVED BY:

Kirk T. Steudle

BY

PREPARED

DESIGN DIVISION

DIRECTOR, BUREAU OF FIELD SERVICES

DIRECTOR, BUREAU OF DEVELOPMENT

TERMINAL TYPES B, T, & MGS

GUARDRAIL DEPARTING

TERMINAL TYPES B, T, & MGS

GUARDRAIL DEPARTING

GROUND LINE

2
8
"

BEARING PLATE

3
"

SPLICE (TYP.)

3
4
"

BEARING PLATE

3
"

  UPPER CORRUGATION ONLY.

  ANCHOR PLATE  SHALL BE PLACED ON

  EITHER  LEFT OR  RIGHT  ENDINGS.

  THE BEAM ELEMENT MAY BE USED FOR

  HOLES  WILL BE  ALLOWED  SO THAT

* AN OPTIONAL  SET OF ANCHOR PLATE

OF TRAFFIC

DIRECTION

OF TRAFFIC

DIRECTION

NOTE:  OMIT OFFSET BLOCK ON LAST POST

NOTE:  OMIT OFFSET BLOCK ON LAST POST

HOT-DIP ZINC COATED NAILS (SEE NOTES)

HOT-DIP ZINC COATED NAILS (SEE NOTES)

S
H

O
U

L
D

E
R

N
O

R
M

A
L

GUARDRAIL DEPARTING TERMINAL TYPE B

GUARDRAIL DEPARTING TERMINAL TYPE B

GUARDRAIL DEPARTING TERMINAL TYPE T

GUARDRAIL DEPARTING TERMINAL TYPE T

GUARDRAIL, TYPE B

GUARDRAIL, TYPE B

LINE POST FOR

GUARDRAIL, TYPE T

TERMINAL END SHOE, TYPE B

TERMINAL END SHOE, TYPE T

PLACE POST SLEEVE IN HOLE

PLACE POST SLEEVE IN HOLEGROUND LINE

SPLICE (TYP.)

GUARDRAIL, TYPE T

LINE POST FOR

S
H

O
U

L
D

E
R

N
O

R
M

A
L

1'-0"

12'-6"

12'-6"

1'-2" 1'-0"

8 HOLES

* ƒ" DIA.

\ 2•" DIA. HOLE

\ 2•" DIA. HOLE

(6" x 8" x 7'-0")

ON LAST TWO POSTS

WOOD POSTS SHALL BE USED

(6" x 8" x 7'-0")

ON LAST TWO POSTS

WOOD POSTS SHALL BE USED

W-BEAM ELEMENT

STANDARD (12'-6")

(6" x 8" x 7'-0")

ON LAST TWO POSTS

WOOD POSTS SHALL BE USED

OF TRAFFIC

DIRECTION

S
H

O
U

L
D

E
R

N
O

R
M

A
L

1'-2"

NOTE:  OMIT OFFSET BLOCK ON LAST POST

HOT-DIP ZINC COATED NAILS (SEE NOTES)

BEARING PLATE

PLACE POST SLEEVE IN HOLE
\ 2•" DIA. HOLE

3
1
"

3
"

GUARDRAIL DEPARTING TERMINAL TYPE MGS

TERMINAL END SHOE

GUARDRAIL DEPARTING TERMINAL TYPE MGS

SPLICE (TYP.)

GROUND LINE

BEAM ELEMENT LENGTH

9'-4•" EFFECTIVE

POST SPACING

6'-3" TYPICAL

BEAM ELEMENT

MGS (9'-4•")

9-28-20189-28-2018

GUARDRAIL, TYPE MGS

LINE POST FOR

GUARDRAIL, TYPE MGS-8

2 - 1" DIA. HEX NUTS

1"  DIA. STUD AND 

CABLE ANCHOR PLATE

CABLE ASSEMBLY

ANCHOR PLATE AND 

CABLE ASSEMBLY

ANCHOR PLATE AND 

CABLE ASSEMBLY

ANCHOR PLATE AND 
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0

0   

   

VERT. (FT)

HORZ. (FT)

 

FOR DETAILS OF GUARDRAIL PLACEMENT, SEE STANDARD PLAN R-59-SERIES.

 

ALL 1:10 SLOPES SHALL BE GRADED TO CLASS A SLOPE TOLERANCES.

LOOSEN.

BE INSTALLED ON  EACH END OF THE CABLE  SO THAT THE CABLE WILL NOT

AFTER THE  CABLE ASSEMBLY  HAS BEEN TIGHTENED,  A SECOND NUT SHALL 

ROTATING.

AT THE  TOP OF THE  BEARING PLATE  TO KEEP THE  BEARING PLATE FROM 

TWO HOT-DIP ZINC COATED NAILS  SHALL BE  DRIVEN INTO THE WOOD POST

APPLICABLE, EXCEPT AS SPECIFIED ON THIS STANDARD.

SPECIFICATIONS AND TO THE CURRENT STANDARD PLAN R-60-SERIES, WHERE 

BOLTS,  NUTS,  AND WASHERS)  SHALL CONFORM TO THE CURRENT STANDARD

ALL POSTS, OFFSET BLOCKS,  BEAM ELEMENTS, AND HARDWARE  (INCLUDING 

 

NOTES:

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR BUREAU OF DEVELOPMENT STANDARD PLAN FOR

TYPE B OR TYPE MGS

TERMINAL END SHOE,

44
R-66-E

TERMINAL TYPES B, T, & MGS

GUARDRAIL DEPARTING

9-28-2018

POST SLEEVE

‡"

BEARING PLATE

8•"

3" MIN.
3" MIN.

8•"

TERMINAL END SHOE, TYPE T

30
o

6"

8"

4"

5
"

8
"

1ˆ" DIA. HOLE

TACK WELDED TO †" THICK STEEL PLATE

‚" THICK x 1" x 8" STEEL PLATE

 ‚"

2
'
-

0
"
 

+
 
‚

"

1" TO 2…" R

SPLICE BOLT SLOT (TYP.)

    x 1„" 

1
'
-

8
"
 

+
 
‚

"

6
‚
"
 
R

3
…

"

2‚"

6
‚
"
 
R

3
…

"

2‚"

1" TO 2…" R

SPLICE BOLT SLOT (TYP.)

    x 1„" 

1
'
-

4
"
 

+
 
‚

"

1
'
-

0
‚

"
 

+
 
‚

"

2
"

I
.

D
.

7•"+
7•"+

2'-0" APPROX.
2'-0" APPROX.

3"

7
†

"

3"

( FOR LAST POST, GUARDRAIL DEPARTING TERMINAL TYPE T )

WOOD POST DETAILWOOD POST DETAIL

6" 8"

4"

ƒ" DIA. HOLES

2•" DIA. HOLE

7
'
-

0
"

6" 8"

4"

2•" DIA. HOLE

ƒ" DIA. HOLE

7
'
-

0
"

7
"

7
"

1
'
-

7
"

1
'
-

5
…

"

( FOR LAST POST, GUARDRAIL DEPARTING TERMINAL TYPE B )

WOOD POST DETAIL

3"

6"

4"

8"

7
"

1
'
-
1
0
"

2•" DIA. HOLE

ƒ" DIA. HOLES

7
'
-
0
"

( FOR LAST POST, GUARDRAIL DEPARTING TERMINAL TYPE MGS )

43
R-66-E

TERMINAL TYPES B, T, & MGS

GUARDRAIL DEPARTING

9-28-2018

30°



CS:

JN:
TSC:

DATE:

FILE:

DESIGN UNIT:

                                                 

                    

                            

                                                                              

      

              

Michigan Department of Transportation

DRAWING SHEET

      

      

                            

                                                                 

                                                                          

          AS-LET  PLAN  REVISIONS

NO.

   

   

NO.

   

DATE DESCRIPTION

          

          

AUTH

                           

                           

DATE

          

          

AUTH

                           

                           

   

      

   

   

DESCRIPTION

      

      

0

0   

   

VERT. (FT)

HORZ. (FT)

B.L.T.

W.K.P. 1 6

DEPARTMENT DIRECTOR MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVALCHECKED BY:

DRAWN BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

Michigan Department of Transportation

BUREAU OF DEVELOPMENT STANDARD PLAN FOR BUREAU OF DEVELOPMENT STANDARD PLAN FOR

APPROVED BY:

APPROVED BY:

Kirk T. Steudle

BY

PREPARED

DESIGN DIVISION

DIRECTOR, BUREAU OF FIELD SERVICES

DIRECTOR, BUREAU OF DEVELOPMENT
R-73-F

BOX OR SLAB CULVERTS

GUARDRAIL OVER

3'-1•"6'-3" POST SPACING GUARDRAIL, TYPE B

2
8
"

6'-3" POST SPACING GUARDRAIL, TYPE T

3
4
"

ELEVATION SHOWING GUARDRAIL,  TYPE T

ELEVATION SHOWING GUARDRAIL,  TYPE B

B

B

A

A

ALIGNMENT WHEN APPLICABLE

MATCH EXISTING GUARDRAIL

NORMAL SHOULDER + 2'-0" OR

PLAN VIEW

OVER CULVERT

3'-1•" POST SPACING

1'-3" MIN.

(5 SPACES MIN.)

1'-3" MIN.

3'-1•" OVER CULVERT

3'-1•" POST SPACING

(5 SPACES MIN.)

GUARDRAIL, TYPE T

3'-1•" POST SPACING

GUARDRAIL, TYPE B

3'-1•" POST SPACING

3'-1•"

3
1
"

C

C

OVER CULVERT

3'-1•" POST SPACING

1'-3" MIN.

(5 SPACES MIN.)

2
8
"

3
4
"

SECTION A - A

SECTION B - B

Ž" DIA. HOLE

7
‰

"

BASE PLATE

1„"

\ OF POST

7
‰

"

1„"

\ OF POST

Ž" DIA. HOLE (TYP.)

7
†

"

GUARDRAIL,  TYPE B

STEEL POST DETAIL FOR

GUARDRAIL,  TYPE T

STEEL POST DETAIL FOR

BASE PLATE  (TYP.)

FOR LEVELING UNDER 

GALVANIZED WASHERS 

BASE PLATE

1'-6" MIN.

THROUGH CULVERT SLAB

1„" DIA. HOLE DRILLED 

BASE PLATE  (TYP.)

FOR LEVELING UNDER 

GALVANIZED WASHERS 

1'-6" MIN.

THROUGH CULVERT SLAB

1„" DIA. HOLE DRILLED 

PREFERRED CONSTRUCTION METHOD

L
E

N
G

T
H
 

A
S
 

R
E

Q
U
I

R
E

D
L

E
N

G
T

H
 

A
S
 

R
E

Q
U
I

R
E

D

STEEL POST

W6 x 8.5 OR W6 x 9 

STEEL POST

W6 x 8.5 OR W6 x 9 

STANDARD SPECIFICATIONS

OF GALVANIZED SURFACES, SEE 

PROPER HEIGHT.   FOR REPAIR 

POST MAY BE FIELD CUT TO 

W6 x 8.5 OR W6 x 9 STEEL POST

STANDARD SPECIFICATIONS

OF GALVANIZED SURFACES, SEE 

PROPER HEIGHT.   FOR REPAIR 

POST MAY BE FIELD CUT TO 

W6 x 8.5 OR W6 x 9 STEEL POST

2 6
R-73-F

BOX OR SLAB CULVERTS

GUARDRAIL OVER

SEE DETAIL SHEET 4 OF 6

BASE PLATE

SEE DETAIL SHEET 4 OF 6

BASE PLATE

3-15-2016

SEE DETAIL SHEET 4 OF 6

WASHER PLATE

SEE DETAIL SHEET 4 OF 6

WITH WASHERS AND NUT (TYP.)

LENGTH AS REQUIRED

1" DIA. ANCHOR BOLT

SEE DETAIL SHEET 4 OF 6

WASHER PLATE

SEE DETAIL SHEET 4 OF 6

WITH WASHERS AND NUT (TYP.)

LENGTH AS REQUIRED

1" DIA. ANCHOR BOLT

ELEVATION SHOWING GUARDRAIL,  TYPE MGS-8

GUARDRAIL, TYPE MGS-8

6'-3" POST SPACING

GUARDRAIL, TYPE MGS-8

3'-1•" POST SPACING

3-15-2016
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VERT. (FT)
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MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR BUREAU OF DEVELOPMENT STANDARD PLAN FOR

3 6
R-73-F

BOX OR SLAB CULVERTS

GUARDRAIL OVER

4 6
R-73-F

BOX OR SLAB CULVERTS

GUARDRAIL OVER

Ž" DIA. HOLE

7
‰

"

BASE PLATE

1„"

\ OF POST

PREFERRED CONSTRUCTION METHOD

L
E

N
G

T
H
 

A
S
 

R
E

Q
U
I

R
E

D

STEEL POST

W6 x 8.5 OR W6 x 9 

3
1
"

SECTION C - C

BASE PLATE  (TYP.)

FOR LEVELING UNDER 

GALVANIZED WASHERS 

1'-6" MIN.

THROUGH CULVERT SLAB

1„" DIA. HOLE DRILLED 

STANDARD SPECIFICATIONS

OF GALVANIZED SURFACES, SEE 

PROPER HEIGHT.   FOR REPAIR 

POST MAY BE FIELD CUT TO 

W6 x 8.5 OR W6 x 9 STEEL POST

GUARDRAIL, TYPE MGS-8

BASE PLATE DETAIL

LOCK WASHER 

FLAT WASHER

3" MIN. THREADS

ANCHOR BOLT DETAIL

7"

12"

1"

4
‚

"
•

"

‚"

8
•

"

2" 3"

(TYP.)

1„" DIA. HOLE 

7"

11"

1
ƒ

"
5
"

‚
"

8
•

"

1
ƒ

"

2"

(TYP.)

1„" DIA. HOLE 

WASHER PLATE DETAIL

2"

Š"
3 PASS WELD

1
ƒ

"
5
"

1
ƒ

"

4
‚

"

1" DIA. A307 BOLT

L
E

N
G

T
H
 

A
S
 

R
E

Q
U
I

R
E

D

1" STEEL HEAVY HEX NUT

SPECIFICATIONS.

ALL WORK AND MATERIALS SHALL BE ACCORDING TO THE CURRENT STANDARD

 

STANDARD SPECIFICATIONS FOR BRIDGE RAILINGS.

ALL MATERIALS FOR GUARDRAIL POST,  CULVERT SHALL MEET THE CURRENT 

 

ON THIS PLAN. 

LABOR  AND  MATERIALS  REQUIRED TO CONSTRUCT THE POST AS DETAILED 

WILL BE  PAID FOR AS  "GUARDRAIL POST, CULV",  WHICH INCLUDES ALL  

SPECIFICATIONS.   IN ADDITION, POSTS ANCHORED TO THE CULVERT SLAB 

CURRENT  STANDARD  PLAN  R-60-SERIES  AND  THE  CURRENT  STANDARD

GUARDRAIL  SHALL BE  CONSTRUCTED AND  PAID FOR  ACCORDING  TO THE 

  

NOTES:  

STEEL POST

W6 x 8.5 OR W6 x 9

SEE DETAIL SHEET 4 OF 6

BASE PLATE

SEE DETAIL SHEET 4 OF 6

WITH WASHERS AND NUT (TYP.)

LENGTH AS REQUIRED

1" DIA. ANCHOR BOLT

SEE DETAIL SHEET 4 OF 6

WASHER PLATE GUARDRAIL,  TYPE MGS-8

STEEL POST DETAIL FOR

3-15-2016 3-15-2016
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MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR BUREAU OF DEVELOPMENT STANDARD PLAN FOR

5 6
R-73-F

BOX OR SLAB CULVERTS

GUARDRAIL OVER

6 6
R-73-F

BOX OR SLAB CULVERTS

GUARDRAIL OVER

2
8
"

3
4
"

SECTION A - A

SECTION B - B

BASE PLATE  (TYP.)

FOR LEVELING UNDER 

GALVANIZED WASHERS 

1'-6" MIN.

BASE PLATE  (TYP.)

FOR LEVELING UNDER 

GALVANIZED WASHERS 

1'-6" MIN.

ALTERNATE CONSTRUCTION METHOD

1" STEEL HEAVY HEX NUT (TYP.)

ANCHOR  DETAIL

LOCK WASHER (TYP.) 

FLAT WASHER (TYP.)

BASE PLATE

SEE DETAIL SHEET 4 OF 6

BASE PLATE

STANDARD SPECIFICATIONS

OF GALVANIZED SURFACES, SEE 

PROPER HEIGHT.   FOR REPAIR 

POST MAY BE FIELD CUT TO 

W6 x 8.5 OR W6 x 9 STEEL POST

STANDARD SPECIFICATIONS

OF GALVANIZED SURFACES, SEE 

PROPER HEIGHT.   FOR REPAIR 

POST MAY BE FIELD CUT TO 

W6 x 8.5 OR W6 x 9 STEEL POST

ALTERNATE CONSTRUCTION METHOD

1" STEEL HEAVY HEX NUT (TYP.)

ANCHOR  DETAIL

LOCK WASHER (TYP.) 

FLAT WASHER (TYP.)

BASE PLATE

3
1
"

SECTION C - C

BASE PLATE  (TYP.)

FOR LEVELING UNDER 

GALVANIZED WASHERS 

1'-6" MIN.

SEE DETAIL SHEET 4 OF 6

BASE PLATE

STANDARD SPECIFICATIONS

OF GALVANIZED SURFACES, SEE 

PROPER HEIGHT.   FOR REPAIR 

POST MAY BE FIELD CUT TO 

W6 x 8.5 OR W6 x 9 STEEL POST

GUARDRAIL, TYPE MGS-8

SEE DETAIL SHEET 4 OF 6

BASE PLATE

(THREADED FULL LENGTH)  (TYP.)

ADHESIVE ANCHORED BOLT

1" DIA. CONCRETE ANCHOR OR 

(THREADED FULL LENGTH)  (TYP.)

ADHESIVE ANCHORED BOLT

1" DIA. CONCRETE ANCHOR OR 

UNDER ADHESIVE SYSTEMS.   

SLAB THICKNESS.  SEE "MATERIAL SOURCE GUIDE" 

EMBEDMENT DEPTH A MAXIMUM OF  80% OF CULVERT

AS PER  MANUFACTURER'S  SPECIFICATIONS  WITH 

(OR  THREADED  ADHESIVE  ANCHORED  BOLT)  OR

9" DEEP HOLE FOR 1" DIAMETER CONCRETE ANCHOR

UNDER ADHESIVE SYSTEMS.   

SLAB THICKNESS.  SEE "MATERIAL SOURCE GUIDE" 

EMBEDMENT DEPTH A MAXIMUM OF  80% OF CULVERT

AS PER  MANUFACTURER'S  SPECIFICATIONS  WITH 

(OR  THREADED  ADHESIVE  ANCHORED  BOLT)  OR

9" DEEP HOLE FOR 1" DIAMETER CONCRETE ANCHOR

UNDER ADHESIVE SYSTEMS.   

SLAB THICKNESS.  SEE "MATERIAL SOURCE GUIDE" 

EMBEDMENT DEPTH A MAXIMUM OF  80% OF CULVERT

AS PER  MANUFACTURER'S  SPECIFICATIONS  WITH 

(OR  THREADED  ADHESIVE  ANCHORED  BOLT)  OR

9" DEEP HOLE FOR 1" DIAMETER CONCRETE ANCHOR

3-15-2016 3-15-2016
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GUARDRAIL AT INTERSECTIONS

DETAIL

SPECIAL
21

TYPICAL SECTION AT CRT POST

2 2W.K.P.

B.L.T.

TRUNKLINE

R
A

D
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U
S
 

S
P

E
C
I

F
I

E
D
 

O
N
 

P
L

A
N

S

W
I

D
T

H
 

E
Q

U
A

L
 

T
O
 

G
U

A
R

D
R

A
I

L

SPECIFIED ON PLANS

GUARDRAIL RADIUS AS

8" 2'-0"

1:2 MAX.GROUND LINE

1:10 OR FLATTER

2
2
"

NUT (NO WASHER)

HEAD BOLT WITH 

†" x 9" BUTTON 

RADIUS SPECIFIED ON PLANS

LENGTH EQUAL TO GUARDRAIL

CRT POST

C
R

O
S

S
R

O
A

D

 

 

C
R

T
 
P

O
S
T
S
 

A
R
E
I

N
C
L
U

D
E

D
I
N

T
H
E
 
P

A
Y 
IT

EM
FOR

CURVED 
BEAM G

UARDRAIL

 

GUARDRAIL AT INTERSECTIONS

DETAIL

SPECIAL
21

1 2

DEPARTMENT DIRECTOR MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVALCHECKED BY:

DRAWN BY:

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF
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PLAN DATEF.H.W.A. APPROVAL

Michigan Department of Transportation

BUREAU OF DEVELOPMENT SPECIAL DETAIL BUREAU OF DEVELOPMENT SPECIAL DETAIL

APPROVED BY:

APPROVED BY:

Kirk T. Steudle

BY

PREPARED

DESIGN DIVISION

DIRECTOR, BUREAU OF FIELD SERVICES

DIRECTOR, BUREAU OF DEVELOPMENT

( CRT )

CONTROLLED RELEASING TERMINAL POST

7
"

2
2
"

1
6
"

2
7
"

6
'
-
0
"

6"

3"

8"

4"

ƒ" DIA. HOLE

3•" DIA. HOLES

 

NOTES:

HINGE LINE SHALL BE 1:2 OR FLATTER.

EXTEND TO 2'-0" BEYOND THE GUARDRAIL POST.   THE SLOPE BEYOND THIS 

THE SLOPE IN FRONT OF THE INSTALLATION  SHOULD NOT EXCEED 1:10 AND 

FREE OF FIXED OBJECTS.

THE CROSS HATCHED AREA BEHIND THE  CURVED GUARDRAIL SHOULD BE KEPT

B EPYT ,LIARDRAUG FO NOITROP DEVRU
C

 
G

N
O

L
A
 

G
N
I

C
A

P
S
 

"
3
-
'

6
 

T
A
 

S
T

S
O

P
 

T
R

C

GUARDRAIL, TYPE MGS-8 *

GUARDRAIL, TYPE T

GUARDRAIL, TYPE B

GUARDRAIL ANCHORAGE, BRIDGE 

  TO TRANSITION FROM GUARDRAIL, TYPE MGS-8 TO GUARDRAIL, TYPE B.

* SEE STANDARD PLAN R-60-SERIES FOR POST SPACING AND GUARDRAIL LAYOUT

S
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L
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P
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T
O
 

3
4
'
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4
•

"
 

H
E
I

G
H

T
 

T
R

A
N

S
I

T
I

O
N

WILL BE PAID FOR AS GUARDRAIL, DEPARTING TERMINAL.

DEPARTING END TERMINAL ON  STANDARD PLAN  R-66-SERIES.   THIS 

PLATE  AND  INSTALL A  CABLE ANCHOR  SIMILAR  TO THAT  OF THE 

8 HOLES IN THE CURVED BEAM GUARDRAIL  TO ACCOMODATE AN ANCHOR 

THAT A TYPICAL DEPARTING END TERMINAL CANNOT BE FIT IN, DRILL

(SEE STANDARD PLAN  R-66-SERIES).   IF R.O.W. IS LIMITED SUCH

FOR DRIVEWAYS,  IF R.O.W. ALLOWS, USE DEPARTING END TERMINAL.

NOTE:

PLAN VIEW

4-9-2018 4-9-2018
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