-~
Ll
ddId HOYV ¥Od NOILOES ANH qHdJOTIS ILYHIATAD TVIIAN T
( NMOHS NOILYTTVISNI J9YNIVHQ TWNIGNLIONOT ) W v o
MTIA TAIS MAIA dNE =5 0
SIION 335 = .

(d330 % X 30IM , | X HOTH | :ONIHILLIT) x c
(3dId FHL 40 INITONINAS FHL LV NOILD3S HLQIM TIVYIAO o= o~ I
N3 341 40 QISNI 3HL NO 030VTd T3av1) & a = a |l

T3ALS OINI Q3dAVLS T3Ev1 TIV4LNO J v [ v Zz ﬂ <|o
|
, - “XVA , 2l NOISNALX3 31v1d 0L & z —EE |y
HLON3T b+ ONIHOVLLY ¥4 ONIOVAS 3T0H F& =
143AT0D e B0 A
o4 m
NOISNALX3 - = =
«—|—NDISNILX3 z
_ fa 3lvid 01 e | m w m <
= - L
[£a] O |w
I Y S Y I =& = gz
N = ES M_. ._M A _m > = = =
# ﬁ = O o NES
° ° ° o ° < = NS
o m D (@] < |
gl a: o g
2 T S
o
< (*dAl) 3903 Z 5 o - o
(*dAL) NVdS = (3040413 Sa — NE
3@NL SSOM) a 2
¥-Y NDIL03S 04 m 5a n S|E
8 40 b L13IHS 33S s L
I~ T2
3d07S 0.2 =
ddIid TVIAN qILVONYI0D dO0d4d NOILOIS NI qIdOTIS LYTATAD ITVIAN
( NMOHS NOILYTTVLSNI J9YNIVHQ ISHIASNVHL ) MAIA ANT
$3LON 335 MEIA HAIS

(d330 % X 3AIM , b X HOIH ) :ONIHILLIT) e,

(3d1d FHL 40 INITINIYAS FHL LV NOILD3S =, -
QN3 FHL 40 30ISNI FHL NO QF0v1d T3VT) HLOIM TIV43A0 I g
T3ALS OINI Q3dAVLS T3gv1 TIV4LNO J v N v NE1E g5
2y hY ol o
| o o3 =
HLONIT AR XYW , 2} NOISN3LX3 3LVTd 0L m sl s /M
1H3ATND ONIHOVLLY 404 ONIOVAS TT0H c 5 e 5
a- =] A
= = w
NOISNILX3 la— | TNOISN3LX3 g g ..M < =
o % _\\)uz._n_ 301 31v7d 3oL M 8 .”,w & 2
|-h_.||,||.||hl| = V) N
™ - = 3 . . 3 a \

N Ela S £

| — \ 8 e

g > m m

N o o

_ "3 (*dAl) 393 % =

S Q3040ANI Y
| ¥-¥ NOILO3S W04 &
- »
36NL WNIGNLIONDT o0y s s 5 :

8 . .

| [

s Fos_ gy

*XVN , 8 m a z <|=|=

3 S R,

(*dAL) 36NL SSOMD Cox|.|s
Yoo xz|g

8 wI|Z|2

H =|3




ddId HLHYONOD ¥VINDYID OL NOILDANNOD

( NMOHS NOILVTIVLSNI 3J9YNIVYQ TVNIGNLIINOT )
S3LON 33 MIIA HAIS
(d330 8 X 3QIM ,} X HOIH %} :ONI¥3LLIT)
(3dId 3HL 40 INITONIYdS JHL LY NOILO3S
QN3 3HL 40 3QISNI 3HL NO Q30V1d 73av1)
T33LS OLNI Q3dAVLS 138v7 1v4Lno

HIONIT LY3ATND | SITYVA

n

»9

T

T4
H

(*dAL)
38NL SSoHd

3A33TS Q3Y3dVL XVN ,¥Z

ddId HILIYONOD TITVOIOILAITTH 04
( NHOHS NOILVTIVISNI 3OVNIVHO 3SHIASNVAL )

MAIA HAIS
SILON 338

(d330 8 X 3QIM , ) X HOIH 2L :ONIY3LLIT)

(3d1d JHL 40 INITONI¥AS JHL LV NOILO3S

QN3 3HL 40 3QISNI 3HL NO Q3Jvd T3av1)
T33LS OINI Q3dNVLS 73aV7T 1IV4LN0 \\»4

NOI
ﬁ\\\\/uh<4m 0L

SN3LX3

NV NOILOHS dNI diddo’l

S LYHATAD TVIEAN

V=¥ NOILJ3S 404
8 40 v L33HS 335

pd
o

MATA aNZ =

<

T

o

HLQIM TTV¥3IA0 @)

o

v " v @
“XW ,Z} NOISNLX3 3Lv1d 301 &

ONIHOVLLY 04 ONIOVAS 310H =

[

— NOISN3LX3 o

AUv1d 301 =

pd

L

b= = °|IW—-||.||O||—WI|° m
Q o m
- | <

1N}

a

q Z

O]

T

Q

=

4

NOILDdAS ONd dIJOTS IIAATND TTVIIN

HLONIT LY3ATND | S3T™VA EAR

#8

-

NOISN3LX3
3Lvid 301

3801 TYNIGNLIONOT

“XYA ,0-, %

|_’|, — 34071
ﬂ//u>mu4m Q343dvl

*XVN
" g H

38nNL SSO¥d

MITA NI

(*dAL) 3903 Q30YOANI

BUREAU OF HIGHWAY DEVELOPMENT STANDARD PLAN FOR

CULVERT
SLOPED END SECTIONS

( CONCRETE AND METAL )

SHEET
2 OF 7

R-95-F

4-22-2005
PLAN DATE

11-17-2005
F.H.W.A. APPROVAL

HLAIM TIV43A0

[}

*XVA ,Z1 NOISN3LX3 31vid 301
ONIHOVLLY 404 ONIDQVAS 370H

e |~ NOISN3LX3

3Lvid 301

¥-¥ NOILJ3S 404
8 40 ¥ 133HS 33S

HLAIM

LHOT3H

4

(*dAL) 3903 (30HOINIY




NOTE:

TAPERED SLEEVE SHALL BE MADE TO FIT TONGUE OR GROOVE END

OF PIPE.

THE CONNECTION JOINT BETWEEN THE EXISTING PIPE AND THE
METAL SLOPED END SECTION SHALL BE COMPLETELY WRAPPED WITH
A 2'-0" WIDTH (1’-6" OVERLAP) OF NON-WOVEN GEOTEXTILE

FABRIC.

2

HEIGHT + !sg"
BEFORE CORRUGATING

WIDTH + g
BEFORE CORRUGATING

FORM 2%3"x !7" CORRUGATIONS
MAINTAIN INSIDE DIMENSIONS OF SLEEVE

TAPERED SLEEVE FOR ELLIPTICAL PIPE

(METAL END SECTION)

24"

2%
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FORM 2%3" x '" CORRUGATIONS
MAINTAIN INSIDE DIMENSIONS OF SLEEVE

TAPERED SLEEVE FOR CIRCULAR PIPE
(METAL END SECTION)

24"
PLACE SEALANT BETWEEN
VARIES
PIPE AND TAPERED SLEEVE N ’A—~
/_/772|
)

SECTION TO TAPERED SLEEVE WITH
TYPE 1A OR 2 CONNECTION

——
—

/ATTACH METAL CULVERT SLOPED END

\

\

TOP VIEW OF TAPERED SLEEVE FOR

CONNECTING METAL CULVERT SLOPED END SECTION
TO CONCRETE PIPE OR CORRUGATED POLYETHLYNE PIPE

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT STANDARD PLAN FOR

CULVERT

SLOPED END SECTIONS

( CONCRETE AND METAL )

11-17-2005 3-22-2005 R - 9 5 - F

SHEET
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9" DIAMETER HOLE FOR

9g" X %g" SQUARE HOLE FOR e
7' DIAMETER BOLT

17" DIAMETER SQUARE NECK BOLT
0.109"
MINIMUM
THICKNESS
H | | ﬂ |

‘CUNNECTUR STRAP LENGTH AS NEEDED‘ 1"
(TYP.

127/64”
(TYP.)

I

173" DIAMETER X 6" SQUARE NECK BOLT
WITH WASHER AND HEX HEAD NUT OR
FLANGE NUT

317" 0.D. SCHEDULE 40 GALVANIZED PIPE
FLATTEN END THEN BEND OUTSIDE 4” TQ
MATCH SLOPED END SECTION SIDES.

1// X g,lell
SLOTTED HOLE
FOR !7" DIA.
HEX HEAD BOLT

4"

LENGTH AS NEEDED

1

CROSS TUBE

CONNECTOR STRAP

V

17" DIAMETER X 6" SQUARE NECK BOLT
WITH WASHER AND HEX HEAD NUT OR

FLANGE NUT ﬁ

\ y i
[(si ]

PIPE OR TAPERED
SLEEVE

CONNECTOR STRAP

LENGTH AS NEEDED

48" MAX. ‘

~

LONGITUDINAL TUBE

\

TYPE 1A CONNECTOR
FOR USE ON CIRCULAR PIPE DIAMETERS 15" THROUGH 24

PIPE OR TAPERED
SLEEVE

ROD HOLDER BOLTED
TO END SECTION

" DIA. THREADED ROD
WITH WASHERS AND NUTS
OR FLANGE NUTS

\

TYPE 2 CONNECTOR

FOR USE ON CIRCULAR PIPE DIAMETERS 27" THROUGH 60"
AND FOR ALL ARCH AND ELLIPTICAL PIPE SIZES

Ti¢" DIAMETER MIN.
/AGALVANIZED STEEL ROD

INSIDE OF APRON
S SIDEWALL SHEET
I’B”
(APPROX. )

SECTION A - A
FOR PLAN VIEW SEE SHEETS 1 AND 2

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT STANDARD PLAN FOR

CULVERT

SLOPED END SECTIONS
( CONCRETE AND METAL )

SHEET
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NOTE:

IN LONGITUDINAL DRAINAGE SITUATIONS, CROSS TUBES ARE REQUIRED AT
A 24" MAXIMUM SPACING.  THE NUMBER OF CROSS TUBES REQUIRED WILL
VARY DEPENDING ON THE LENGTH OF THE CULVERT SLOPED END SECTION.

OUTFALL LABEL STAMPED INTO STEEL

(LABEL PLACED ON THE INSIDE OF THE END
SECTION AT THE SPRINGLINE OF THE PIPE)
(LETTERING: 1'7" HIGH x 1" WIDE x 's¢' DEEP)
SEE NOTES

METAL CULVERT SLOPED END SECTION
SHOWING CROSS TUBES USED FOR
LONGITUDINAL DRAINAGE INSTALLATIONS

OUTFALL LABEL STAMPED INTO STEEL

(LABEL PLACED ON THE INSIDE OF THE END
SECTION AT THE SPRINGLINE OF THE PIPE)
(LETTERING: 1'7" HIGH x 1” WIDE x '¢" DEEP)
SEE NOTES

CROSS TUBE (TYP.)

LONGITUDINAL TUBE

NOTE:

IN TRANSVERSE DRAINAGE SITUATIONS, NO TUBES ARE REQUIRED WHEN THE
“¥" DIMENSION IS 30" OR LESS. CROSS TUBES ARE REQUIRED WHEN
THE CLEAR SPAN DIMENSION IS LARGER THAN 30”.  THE NUMBER OF CROSS
TUBES WILL VARY DEPENDING ON THE LENGTH OF THE LONGITUDINAL TUBE
REQUIRED. ~ WHEN THE “W” DIMENSION IS 36" TO 60". ONE LONGITUDINAL
TUBE [S REQUIRED. WHEN THE “W” DIMENSION 1S LARGER THAN 60",
TWO LONGITUDINAL TUBES EQUALLY SPACED ARE REQUIRED.  LONGITUDINAL
TUBES SHALL BE WELDED TO CROSS TUBES TO ATTAIN A SINGLE PIECE
STRUCTURE.

METAL CULVERT SLOPED END SECTION
SHOWING CROSS TUBES AND LONGITUDINAL TUBE
USED FOR TRANSVERSE DRAINAGE INSTALLATIONS

(CONNECTED TO CONCRETE PIPE SHOWN)

METAL SLOPED END SECTIONS FOR
ARCH PIPES

SPAN/ | MINIMUM |  DIMENSIONS (INCHES) | L DIMENSIONS {INCHES)

RISE  [THICKNESS| A | H | W [OVERALL| LENGTH LENGTH
(INCHES) | (INCHES) WIDTH | (SLOPE 4:1) | (SLOPE 6:1)
21 X 15 .064 8| 6| 21| 43 20 30
24 X 18 .064 8| 6|3 | 46 32 48
28X20 | .064 8| 6| 34| 50 40 60
35 X 24 019 | 12| 9| 41| es 56 84
42X 29 09 [ 12| 9| a8 | 12 76 114
49 X 33 109 | 16 | 12 | 55 | 87 92 138
57 X 38 109 | 16 | 12 | 63 | 95 112 168
64 X 43 109 | 16 | 12 | 70 | 102 132 198
71X 47 109 | 16 | 12 | 77 | 109 148 222
77 X 52 109 | 16 | 12 | 83 [ 115 168 252
83 X 57 09 | 16 | 12 | 89 | 121 188 282

METAL SLOPED END SECTIONS FOR
CIRCULAR PIPES
(STEEL OPTION)

PIPE | MINIMUM | DIMENSIONS (INCHES) | L DIMENSIONS (INCHES)
DIA.  [THICKNESST A | H | W JOVERALL| LENGTH LENGTH
(INCHES) | (INCHES) WIDTH | (SLOPE 4:1)| (SLOPE 6:1)
15 .064 8| 6| 21| 37 20 30
18 .064 8| 6| 24| 40 32 48
21 .064 8| 6| 21| 43 44 66
24 .064 8| 6| 30 | 46 56 84
21 09 | 12 | 9| 33| s7 68 102
30 109 | 12| 9| 36 | e0 80 120
36 09 | 12 | 9| 42| 66 104 156
42 109 | 16 | 12 | 48 | 80 128 192
48 109 | 16 | 12 | 54 | 86 152 228
54 109 | 16 | 12 | 60 | 92 176 264
60 109 | 16 | 12 [ 66 | 98 200 300
METAL SLOPED END SECTIONS FOR
ELLIPTICAL PIPES
HEIGHT/ |MINIMUM | DIMENSIONS (INCHES) | L DIMENSIONS (INCHES)
WIDTH  [THICKNESS| A | H | W [OVERALL| LENGTH LENGTH

(INCHES) [ (INCHES) WIDTH | (SLOPE 4:1)| (SLOPE 6:1)
14X 23 .064 8| 6| 29| 45 16 2
19X30 | .064 8| 6|3 | 52 36 54
22X 34 019 | 12| 9| 40 | 64 48 72
24 X 38 019 | 12| 9| 4 | es 56 84
271 X 42 09 [ 12| 9| a8 | 72 68 102
29 X 45 09 | 16 | 12 | 51 | 83 76 114
34 X 53 09 | 16 | 12 [ 59 [ o1 9% 144
338X60 | .109 | 16 | 12 | 66 | 98 112 168
43 X 68 109 | 16 | 12 | 74 | 106 132 198
48 X 76 109 | 16 | 12 | 80 | 112 152 228

MICHIGAN DEPARTMENT OF TRANSPORTATION
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CONCRETE CULVERT SLOPED END SECTIONS FOR 30” AND 36"
DIAMETER PIPES WILL HAVE A 3" LONGITUDINAL BAR IN
THE MIDDLE WHEN LOCATED TRANSVERSE TO THE ROADWAY.

CROSS BAR ATTACHMENT SEE DETAIL

3" CROSS BAR

5/011 x 2"

RETAINING BOLT

o ( | o | | o o o _
Z —__ [ I D N I =
° [o] [o] [o] [o] 7
T FERRULE LOOP INSERT
PLAN VIEW CROSS BAR ATTACHMENT DETAIL
3" CROSS BAR (TYP.) GROOVED END ON OUTLET END SECTION
TONGUE END ON INLET END SECTION
GROOVE OR TONGUE TO BE THE SAME AS
ON STANDARD REINFORCED CONCRETE
‘ PIPE A.S.T.M. DESIGNATION C 76M.
24" (TYP.) — 4 —+ <
/
. K\ g f\
I g I \
S - ]
MDOT " | L
ES o \ /

\ OUTFALL LABEL INSCR

(LABEL PLACED ON TH
SECTION AT THE SPRI

[BED INTO CONCRETE
E INSIDE OF THE END
NGLINE OF THE PIPE)

(LETTERING: 1'7" HIGH x 1" WIDE x %' DEEP)

SEE NOTES
SIDE VIEW

CONCRETE CULVERT SLOPED END FO

END VIEW

R CIRCULAR PIPE

CONCRETE SLOPED END SECTIONS
FOR CIRCULAR PIPES
PIPE DIA. | ¢ oo DIMENSIONS (INCHES)
(INCHES) D L " T H
15 6:1 25 57 | 25 5 8
18 4:1 28 55 | 28 5 8
6:1 28 75| 28 5 8
4:1 34 79| 36 5 8
24
6:1 34 | 11| 36 5 8
41 40 | 104 | 43 5 8
30
6:1 40 | 147 | 43 5 8
4:1 41 [ 121 | 51 | 5ln 8
36
6:1 47 | 183 | 51 | 5l | 8

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAY DEVELOPMENT STANDARD PLAN FOR

CULVERT

SLOPED END SECTIONS
( CONCRETE AND METAL )
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HORIZONTAL STEEL
(12" MAXIMUM SPACING)

214" (TYP.)

NOTE: ALL STEEL REINFORCEMENT SHALL BE #4 BARS

T

fa—

PLAN VIEW

T
|
} HORIZONTAL STEEL ATTACHED
| TO VERTICAL STEEL
| (11" MAXIMUM SPACING)
1]
12"

BAR AROUND OPENING

1

Y
]

@h
+
| VERTICAL STEEL ATTACHED ||| & J

TO HORIZONTAL STEEL

(11" MAXIMUM SPACING)

SIDE VIEW

— VERTICAL STEEL
(11" MAXIMUM SPACING)

END VIEW

STEEL REINFORCEMENT FOR CONCRETE CULVERT SLOPED END

NOTES:

GALVANIZED STEEL SHALL MEET THE REQUIREMENTS IN THE CURRENT STANDARD
SPECIFICATIONS FOR CONSTRUCTION.

GALVANIZED TOE PLATE EXTENSIONS ARE REQUIRED ON METAL CULVERT SLOPED
END SECTIONS WHEN INDICATED ON THE PLANS OR BY AUTHORIZATION WHEN
EITHER HEIGHT OF FILL IS 10'-0" OR MORE OR WHEN THE CULVERT GRADE IS
10% OR MORE.  THEY SHALL BE MATCHED-PUNCHED TO FIT HOLES IN TOE PLATE
AND SUPPLIED LOOSE. COMPLETE WITH 3" DIAMETER GALVANIZED BOLTS.
TOE PLATE EXTENSIONS SHALL BE THE SAME THICKNESS AS THE METAL CULVERT
SLOPED END SECTION.  LENGTH OF TOE PLATE EXTENSION IS "OVERALL WIDTH”
LESS 6°.

CORRUGATED METAL PIPES., ARCHED PIPES, AND SMOOTH TAPERED SLEEVES THAT
ARE SHOWN ON THIS PLAN HAVE 2%3' x !7" CORRUGATIONS.  EQUIVALENT PIPE
AND SLEEVE SIZES WITH 3” x 1" OR 5” x 1" CORRUGATIONS WILL BE ALLOWED.

FOR BOTH METAL AND CONCRETE CULVERT SLOPED END SECTIONS, CROSS AND
LONGITUDINAL BARS/TUBES SHALL BE SCHEDULE 40 GALVANIZED PIPE, A.S.T.M.

. WHEN PARALLEL BARS/TUBES ARE WELDED TO CROSS TUBES, DAMAGED
GALVANIZED SURFACES SHALL BE REPAIRED ACCORDING TO SECTION 716 OF THE
STANDARD SPECIFICATIONS.

SLOTTED HOLES FOR PARALLEL TUBE ATTACHMENT SHALL BE PROVIDED FOR ALL
METAL CULVERT SLOPED END SECTIONS.

SMOOTH TAPERED SLEEVES (FOR METAL END SECTIONS) SHALL BE GALVANIZED AND
HAVE A MINIMUM THICKNESS AS FOLLOWS:

0.079” FOR NOMINAL PIPE DIAMETERS LESS THAN 27"
0.109” FOR NOMINAL PIPE DIAMETERS 27” AND LARGER
0.079" FOR ELLIPTICAL PIPES LESS THAN 24" x 38"
0.109” FOR ELLIPTICAL PIPES 24" x 38" AND LARGER

ANY SEAMS IN SMOOTH TAPERED SLEEVES SHALL BE BUTT WELDED.

A TYPE 2 CONNECTOR (FOR METAL END SECTIONS) DESIGNATED FOR ROUND PIPES
27" AND LARGER MAY BE USED ON SMALLER PIPE SIZES.

OUTFALL LABEL TO BE USED ONLY WHERE STORMWATER WILL DISCHARGE DIRECTLY
TO THE WATERS OF THE STATE.

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT STANDARD PLAN FOR

CULVERT

SLOPED END SECTIONS
( CONCRETE AND METAL )
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