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J e max.
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THROUGH 18"

§ 6" MAX.
\ANCHOR PIN

STEEL REINFORCEMENT QUANTITIES
DIAMETER 12 15 18"
BAR NUMBER WEIGHT | NUMBER WEIGHT | NUMBER WEIGHT
BR | sz [reauiren] "™ | cies) [reoumen| YEVO™ | iss) [reautren| FEVOTH | ies)
A | #10 1 | 12 1 0" | 14 T B | 1
% #6 5 24 | 15 5 % | 1 T 28" | 24
A3 " 2 14 3 2 147 3
C1 #10 1 36" 13 1 40" 14 1 44" 16
2 ) 1 30" 5 1 TR 7 i 36" 8
ANCHR | w6 2 36" 9 2 36" 9 2 36" 9
GRATE " " "
SRTE T g 2 20 5 2 20 5 2 20 5
TOTAL STEEL WEIGHT (LBS) 60 69 82
DIMENSIONS
DIAVETER L1 L2
12" 12" 12"
15" 14" 14"
18" 14" 14"

STEEL REINFORCEMENT QUANTITIES

DIAMETER 21"
BAR | NUMBER WE IGHT
BR 1 size [reoutren| SEVO™ | (igs)
A | w0 1 5" | 19
%) «3 1 24" 5
A3 6 5 | 2
A #6 2 26'7" 7
I 6 2 16" 4
o | w0 1 527 | 18
2 8 1 41" 9
ANCHOR "
R | 2 3% 9
CRATE "
SRIE T g 2 20 5
TOTAL STEEL WEIGHT (LBS) 99
DIMENSIONS
DIMVETER L1 L2
21" 21" 16"

DIAMETER PIPE WITH CONCRETE END SECTION

DIAMETER PIPE WITH CONCRETE END SECTION
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£ 6" MAX.

. ANCHOR PIN

LONGITUDINAL SECTION

GRATE FOR 24" THROUGH 30"

STEEL REINFORCEMENT QUANTITIES
DIAMETER 24" 21" 30"
BAR NUMBER WEIGHT | NUMBER WEIGHT | NUMBER WEIGHT
BR | sz [reauiren] "™ | cies) [reoumen| YEVO™ | sy [reautren| FEVOTH | ies)
M #10 1 60" 21 1 66" 23 1 72" 25
A2 #3 1 32" 7 1 34" 7 1 40" 9
A3 #3 1 24" 5 1 24" 5 1 24" 5
A ) 1 4517 39 7 524" 46 7 5874 51
A5 #6 2 3434 9 2 40l 10 2 45 1
A6 #6 2 24'75" 6 2 28" 7 2 313" 8
AT #5 2 18'4" q 2 181" 5
¢t 0 1 60" 21 1 62" 22 1 68" 24
c2 8 1 52" " 1 54" 12 1 60" 13
ANCHOR | 6 2 36" 9 2 36" 9 2 36" 9
GRATE " " "
A | #6 2 20 5 2 20 5 2 20 5
TOTAL STEEL WEIGHT (LBS) 133 150 165
DIMENSIONS
DIAMETER| L1 L2
24" | 31 | 14"
21" 36" | 167
30" | 39" | 18'y"

DIAMETER PIPE

WITH CONCRETE END SECTION
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BUREAU OF HIGHWAY TECHNICAL SERVICES STANDARD PLAN FOR

STEEL GRATES
FOR END SECTIONS
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GRATE HOLDER

STEEL REINFORCEMENT QUANTITIES

DIAMETER 36"
At #10 1 78" 28
A2 #3 1 " 16
A3 @10 1 80" 28
v g 1 72" 16
A5 48 1 60 13
A6 ) 1 48" 10
AT # 7 827" 2
A8 #6 2 701" 18
A9 =6 2 5g1/;" 15
A0 #6
AT #6 2 341" 9
3] #3 1 96" 21
c2 8 1 84" 18
M| = 2 36" 16
A 2 20" 9
| e as 3 4" 31
TOTAL STEEL WEIGHT (LBS) 320

STEEL REINFORCEMENT QUANTITIES
DIAMETER a" 48"

BAR | NUMBER WEIGHT | NUMBER WE IGHT

BR 1 size reoutren| “EM™ | ies) [reoutren| SENTH | e

M #10 1 84" 30 1 90" 32

A2 #3 1 72" 16 1 84" 18

A3 #10 1 86" 30 1 94" 33

M #8 1 2" 16 1 2" 16

A5 #8 1 60" 13 1 60" 13

/‘ A6 8 1 48" 10 1 48" 10

GRATE HOLDER ANCHOR PIN It s 7 oy P 7 o P
A8 #6 2 7444 19 2 833, 21

LONGITUDINAL SECTION 9 P 2 627 6 2 695 7
AO #5 2 50'74" 13 2 553" 14

A11 # 2 38!/ 10 2 13 10

DIMENSIONS c1 #8 1 96" 21 1 108" 23

2 #8 1 %" 21 1 96" 21

DIAMETER| L1 L2
ANCHOR " "

e # 2 36 9 2 36 9

36" | 60" | 22 e | #e 2 20" 5 2 20" 5

2" | 60" | 26l s | 8 3 48" 31 3 8" 31

48" 70" | 213 TOTAL STEEL WEIGHT (LBS) 335 358

GRATE FOR 36" THROUGH 48"

DIAMETER PIPE WITH CONCRETE END SECTION

STEEL GRATES
FOR END SECTIONS
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14" EXTENSION 12" EMBEDMENT

A

e

PIPE DIAMETER

CONCRETE STRENGTH AND RE[NFORCEMENT
SHALL BE AS SPECIFIED [N THE CURRENT

A.S.T.M. C76 - 85a

CONNECTING ADAPTOR
(CORRUGATED STEEL PIPE TO CONCRETE PIPE OR CONCRETE END SECTION)

‘ LENGTH ‘
[ ]
A BAR
LA
&
45°
TYP.
C BAR
(FOR 12" DIAMETER THROUGH 30" DIAMETER PIPE)
&
45°
TYP.

C BAR
(FOR 36" DIAMETER THROUGH 48" DIAMETER PIPE)

BAR DETAILS

PIPE DIMENSIONS
DIAMETER
T A D

12" 2" 20y g
15" 204 2 P
18" 2 |/2u 2 3/‘/: 7’8”
21" 23, 23,4 P
24" 3 3 7’8"
27" 3 4" 3
30" 377 Ay g
36" g Ay DX
2" iy I 2y
28" 5 5 23,

STEEL GRATES

FOR END SECTIONS
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LONGITUDINAL VIEW

END VIEW

GRATE FOR 18" DIAMETER PIPE WITH STEEL END SECTION

76 LBS STEEL REQUIRED PER GRATE

STEEL GRATES

FOR END SECTIONS
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PLAN VIEW

#3 BARS

48" LONG ANCHOR PIN
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LONGITUDINAL VIEW

END VIEW

GRATE FOR 24" DIAMETER PIPE WITH STEEL END SECTION
137 LBS STEEL REQUIRED PER GRATE

NOTES:

ALL MATERIALS AND WORKMANSHI[P SHALL BE ACCORDING TO THE CURRENT
STANDARD SPECIFICATIONS.

FABRICATION OF GRATE SHALL BE BY WELDING EACH BAR INTERSECTION.

SEE STANDARD PLAN R-86-SERIES FOR PRECAST CONCRETE END SECTIONS.
PRECAST CONCRETE END SECTIONS FROM DIFFERENT MANUFACTURERS VARY
IN EXACT WIDTH AND SHAPE OF THE OPENING. IT WILL BE THE
RESPONSI[BILITY OF THE CONTRACTOR TO ENSURE THAT THE GRATE WILL
ADEQUATELY COVER THE OPENING.

SEE STANDARD PLAN R-88-SERIES FOR STEEL END SECTIONS.

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY TECHNICAL SERVICES STANDARD PLAN FOR

STEEL GRATES
FOR END SECTIONS
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