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Sticky Note
Historical Standard Plates for field inspection of HydInfra features.  These are not up to date standard plates. Do not use for design.
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(AS NECESSARY)

®
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CASTING NO. 831A
PLATE NO. 4161

CASTING NO. 833A
PLATE NO. 4160

® PLATE NO. 4010

® DESIGN A
PLATE NO. 4000
DESIGN F'
PLATE NO. 4005

@) DESIGN C
PLATE NO. 4002

DESIGN G
PLATE NO.Jl006

® DESIGN H
PLATE NO.400G

@ PRECAST BASE
PLATE NO. 4011

STRUCTURES

o CASTING NO. B02A ® CASTING NO. BOI
PLATE NO. 4129 PLATE NO. 4126

CASTING NO. 805 CASTING NO. 700-4
PLATE NO. 4132 THRU NO. 700-10
CASTING NO. 806 PLATE NO. 4101
PLATE NO. 4125 CASTING NO. 731
ONLY WITH CURB BOX PLATE NO. 4143

® CASTING NO. 720 (i) CAS7ING NO. B21B
PLATE NO. 4140 PLATE NO. 4161

CASTING NO. 721 CASTING NO. 822
PLATE NO. 4140 PLATE NO. 4161

CASTING NO. 810 CASTING NO. 823A
PLATE NO. 4149 PLATE NO. 4160

CASTING NO. 824
PLATE NO. 4133

CASTING NO. 825
PLATE NO. 4134

CD CASTING NO. 715
PLATE NO. 4110

CASTING NO. 716
PLATE NO. -mao CASTING NO. 700-4
THRU NO. 700-10
PLATE NO. 4101

@ CASTING NO. Bll
PLATE NO. 4151

CASTING NO. B14A
PLATE NO. 4152

CASTING NO. 815
PLATE NO. 4153

CASTING NO. 816
PLATE NO. 4154

REFERENCE DATE: 10-19-95ul- --1
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STANDARD
PLATE

NO.

4005L

5"

j;"j 6 .. '.

CD

6"

4"

SPECIrlCATION
REFERENCE

2S06

4'0"

SECTIONAL VIEW

TYPE B CONE
SEE TYPE A CONE FOR ADDlTlONAL INFORMATION

DESIGN F

® THE ELEV. OF LINE A SHALL BE EQUAL TO OR ABOVE LINE B.

® REFER TO PLAN FOR CASTINGS REQUIRED. USE
ADJUSTING RINGS WHERE NECESSARY. SEE STANDARD
PLATES INDEX. CASTING AND PRtcAST CONe. ADJUSTING
RINGS. SHALL BE SET ON FULL MORTAR BEDS.

® REFER TO PLANS FOR ANY STEP REQUIREMENTS.

CD SEE STANDARD PLATES INDEX FOR OTHER APPROVED JOINTS.

7.......
: ',; ,

X

STATE OF MINNESOTA
DEPARTMENT OF TRANSPORTATION

MANHOLE OR CATCH BASIN
TYPE A & CONE SECTIONS

r
X

r- .1---------1...
'---c:-J.,r-r.nt--------.- -----t <I)

(LINE A ®
f=:====~J (2) LINE B ~~.:·~f--=='4:B':'S7ECTION
( PIPE '\ r-

'--;~T~m~Il,:..~'.::,2.:2.::~.:\i::~~.,~:~.... -;,~,~.P~IP~E~~
-r::==:qI. :J~=~·='·~'~.3·.=·=·=· ~'=:J~i!-- B" POURED CONCRETE BASE. BASEi I . REINF. IS 0.12 SQ. IN. PER n. IN EACH

• DIRECTION. FOR ALTERNATE PRECAST
;: ~ 5 11 41 0 11 2" CONC. BASE. SEE STANDARD PLATE 4011.
on ~ ~--l-I-l----':,-",---'" -~'"""CLR.

5~ 4 11

SECTIONAL VIEW

TYPE A CONE

r< : ..
t---1. r----u·.::.

. 1----'oCD::---./

SECTION X-X

NOTES,
REINFORCING, SINGLE LINE STEEL WIRE fABRIC I'l.6.VING AN
AREA OF NOT LESS THAN 0.12 SQ. IN. PER FOOT OF HEIGHT.

CD 2 1 3" NOMINAL OPENING.
o PROVIDE MORTAR rILLETS TO FIT THE BOTTOM PORTION OF

PIPE TO DIRECT FLOW TO OUTLET. .

CD TYPE A CONE SECTION SHALL BE USED UNLESS OTHERWISE
INDICATED IN THE PLANS. FOR SHORT CONE SECTION USE
TYPE C. SEE STANDARD PLATE 4010.

.jJ~ll(~
STATE DESIGN ENGINEER -

APPROVED _ JUL~ 31,~9~5_

••••••••••••••••••••
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••••••• TOP VIEW

MASONRY & BRICK

STANDARD
PLATE

NO.

4000J

DESIGN A

SPECIFICAT!ON .
REFERENCE

2S06

6 1 0" orA.
211 CLR.

SECTION
SEWER BRICK

o
;..

Q) THE ELEV. OF LINE A SHALL BE EQUAL TO OR ABOVE LINE B.

@ REFER TO PLAN FOR CASTINGS REQUIRED. USE
ADJUSTING RINGS WHERE NECESSARV. SEE STANOARD
PLATES INOEX. CASTING ANO PRECAST CONC. AOJUSTING
RINGS. SHALL BE SET ON FULL MORTAR BEDS.

® 8" POURED CONCRETE BASE. FOR ALTERNATE PRECAST
CONCRETE BASE. SEE STANDARD PLATES CASTING LIST.
BASE REINFORCEMENT. 0.12 SQUARE INCHES PER FOOT IN EACH
DIRECTION.

(

, ., .

SECTION

MASONRY UNITS

2" CLR.

. "'.....

.. ,.

~ ~.'

.•... 't-__...:4'-.'''-0_''-''0:;,IA''-.__--II:.:":"': ~l

~ JLlNE AQ) ~

® LINEB~ ~
I~- -1 L- _"\ .~,-;::j'-it:r":J

i \ I II
'. 1 ': ~' ... .. ~ ~I

(

NOTES:
REFER TO PLANS FOR ANV STEP REQUIREMENTS.

CD 2' 3" NORMAL OPENING. WHEN GRATE FRAME CASTING
NO. 806 (SEE STANDARD PLATES CASTING LIST) IS USED.
THE OPENING SHALL BE 2' 611

•

® PROVIDE MORTAR FILLETS TO FIT THE BOTTOM PORTION OF
THE STRUCTURE AS SHOWN. TO DIRECT THE FLOW TO THE
OUTLET.

STATE OF MINNESOTA
DEPARTMENT OF TRANSPORTATION

• .}:I.~llf~ MANHOLE 9~~s(j~~TCH BASIN
STATE DESIGNENGINEER - FIELD CONSTRUCTED REVISED

• ,,'- L ....:..:==--=:.=.::..:.:.::.:.:.:::.=-- -L_::.82-2::2-::9:6_..L .-J

•

•

•

•
•

•

•

•

•
•

••
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LIFT HOLE
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STACKING LUG

VIEW

LIFT
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:;:

MAKE TREADS
3/1611 HIGH

25-3/4 11

SECTION

THREE STACKING
LUGS AT 120" APART

~~"
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TOP VIEW BOTTOM
CASTING NO. 116
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NOTES:
THESE COVERS TO BE USED WITH RING CASTING NO. 700-7 TO 700-10
OR FRAME CASTING NO. 770.

CD ON OPPOSITE SIDE OF TOP SURFACE PLACE CASTING NUMBER. LETTERS
(MN/DOT ) AND NUMERALS TO BE 3/4 11 IN HEIGHT AND DEPRESSED 1/8".

® MACHINE FINISHED THICKNESS TO BE 13/16".

® COVER SHALL BE MADE OF GRAY IRON. CLASS 358•

@LIFT HOLE 1-1/4" DIA. AT THE TOP. 1-1/2" AT THE BOTTOM.

® EIGHT IB) VENT HOLES IN OUTER CIRCLE. NINE 19) VENT
HOLES IN INNER CIRCLE. HOLES ARE 3/4" OIA. AT THE
TOP AND 1" DIA. AT THE BOTTOM. INNER CIRCLE IS 2"
FROM THE OUTER CIRCLE.
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721

2' 1-3/4" OIA.
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TOP VIEW
CASTlNG NO. 721
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CD LETTERS (!.tN/DOT) AND NUMERALS (720 &: 721) SHALL BE 3/4 INCHES
IN HEIGHT AND DEPRESSED 1/8 INCHES.

13/1G"

MACHINE
FINISHED

5/6"

720

2' 1-3/4" OIA.

SECTION A-A
CONVElI"

TOP VIEW
CASTlNG NO. 720

Q <:,pa('~<l. AT 2-1/8" :: l' 7-lIB"

NOTES:
THESE GRATES SHALL BE USED WITH RING CASTING NO. 700-7 TO 700-10.
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•

4017C

STANDARD
PLATE

NO,

DESIGN PC
DESIGN PM

REVISED
4-19-01

NOTES,
INSIDE DIAMETER Of CATCH
BASIN WILL BE INDICATED
IN THE PAY ITEM.
fOR USE PRINCIPALLY fOR
MEDIAN DRAINAGE.
ANGLE WILL BE SHOWN IN
PLAN fOR ARCH PIPE.

SPECIfICAnON
REfERENCE

2506

tlET'AL' APROIl
FOR C.M.P.

,-ROADWAY SHOULDER

~------

CATCH BASIN
CONCRETE PIPE AND METAL PIPE

STATE Of MINNESOTA
DEPARTMENT Of TRANSPORTATION

ELEVATION

CORRUGATED METAL PIPE
DESIGN PI.{

VIEW B-B

CIRCULAR OR
PIPE-ARCH

CORRUGATED METAL PIPE

ELEVATION

REINFORCED CONCRETE PIPE
'O£$lGI>I Pit'

REINFORCED CONCRETE PIPE ~ CLASS II
(SEE STANDARD PLATE 3000')

EARTH DITCH BLOCK
(SOD SLOPES)

CIRCULAR OR
PIPE-ARCH

EARTH DITCH BLOCK
(SOD SLOPES ) 'b6

APPROVe. Oct. 1, 1967

/t/, ). [kM-J
ASSISTANT COWAISSIONER

ErlGINEERING STANDAROS

•
••

•
•

•

•

•

•

•

•

•

•

•

.)

.'
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~'"
"," -' z
u

i1"
I J 01 02 03 04 TOLERANCES IN DIMENSIONS.

0 SQ. n. INCHES O:± 1.5r. FOR 12" TO 24" 0, • 1% OR 3/8"
12 0.79 1-3/4 3/16 13-1/4 13-5/8 13-7/8 14-1/4 WHICHEVER IS GREATER FOR 27" TO 108" D.

I',
15 1.23 2 3/16 16-112 16-7/8 17-1/4 17-5/8 04: 3/16" FOR 12" TO 30" D.01.02.03, AND •
18 1.77 2-1/4 3/16 19-5/8 20 20-3/8 20-3/4 • 1/4" FOR 33" TO 108" D•

21 2.40 2-112 3/16 22-7/8 23-1/4 23-3/4 24-1/8 T. NOT LESS THAN THE DESIGN T BY MORE THAN

24 3.14 2-3/4 3/16 26 26-3/8 27 27-3/8
5r. OR 3/16" WHICHEVER IS GREATER.

27 3.98 3 3/16 29-1/4 29-5/8 30-1/4 30-5/8 J. ALL SIZES :l: 1/4".

30 4.91 3-1/4 3/16 32-3/8 32-3/4 33-112 33-7/8 LAYING LENGTH; SHALL NOT UNOERRUN By MORE

33 5.94 3-112 1/4 35-1/2 36 36-3/4 37-1/4
THAN 1/2".

36 7.07 3-3/4 1/4 38-3/4 39-1/4 40 40-1/2
42 9.62 4 1/4 45-1/8 45-5/8 46-1/2 47
48 12.57 4-1/4 1/4 51-112 52 53 53-112
54 15.90 4-1/2 1/4 57-718 58-3/8 59-3/8 59-718

60 19.63 5 1/4 64-1/4 64-3/4 66 66-112

66 23.76 5-1/2 1/4 70-5/8 71-1/8 72-1/2 73

72 28.2'1 6 1/4 77 77-112 79 79-1/2

7a 33.18 6-1/2 1/4 83-3/8 83-7/8 85-5/8 86-1/8
84 38.48 7 1/4 89-3/4 90-1/4 92-1/8 92-5/8
90 44.18 7 1/4 95-3/4 96-1/4 98-1/8 98-5/8

96 50.27 7 1/4 102-1/8 102-5/8 104-1/2 105
102 56.75 7-1/2 1/4 109 109-1/2 111-1/2 112
108 63.62 7-1/2 1/4 115-112 116 118 118-1/2

ALTERNATE BELL 7YPE END
I J L OR SEE STD. PLA7E 3006

~-- - ----- --- -_A

70NGUE END GROOVE
END

II

N N N N

" "
N " ".

n <5 " N ~

'" '" '" '"

____L£_O~~~ ____ L __ ~ ---------
L ____________

SECTION AT PIPE JOINT

APPROVEDA!!9: .].!.-~~~ S7ATE OF MINNESOTA SPECIFICAliON STANDARD

2~~a..· DEPARTMENT OF TRANSPORTAnON REFERENCE PLATE

2501
NO.

R~jlN:lt0ir@~~~IiJ}'i!:?~@N~R,~.7f'E?///;prf?/~ 2502 3000L
Dim:tor JOINT DIMENSIONS FOR B-WALL AND C-WALL 2503 3 OF 5MateriMls. ReJUrch and StIIndards

•
••
•
••

•
••
••
•••••

•
••
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ESTIMATED WEIGHT,
7.320 LBS. (60 11 )

10.650 LBS. (72 11 )

CLASS III PIPE
CONCRETE 4000 PSI

STEEL AREA
sa. IN. PER LIN. fT.

A, I A, I "

CATTLE PASS SIZE
":GOM }l2}ft

B 2-118 11 Z"
C 5/8" 3/4 11

E 2-1/4" 2-1/JI"
f 2-1116'1 2"
G 5/8" 3/4 11

H 2-5/16" 2-1/4 11

I 4-112 11 5"
J 510 11 6'0"
K 3' 011 4'0 11

L 2'6" 2' 11"
M 2'11" 3'6"
N 5 10" 7'0"
P 3' all 3' 6"

0.26 I 0.15 I 0.20

APPROX. WT. or SECTION
(60 '1 ) 1110 LBS. PER n.
( 72") 1240 LBS. PE.R F'T.

A2 (LAP SECTION OVER 180' ARC )

.LIFT HOLE.

SYMMETRICAL
ABOuT It.

DIMENSIONS

CONSTRUCTION NOTES:
IF THE SPLICES ARE NOT ELECTRIC ALLY WELDED. THL REINFORCEMENT
SHALL BE LAPPED NOT LESS THAN 40 DIA.

If SPLICES ARE ELECTRICALLY WELDED. MEMBERS AT EITHER A WELDED
SPLICE DR INTERSECTION SHALL DEVELOP A TENSILE STRENGTH ACROSS
THE WELD NOT LESS THAN THE MIN. REQUIRED STRENGTH OF' THE FABRIC.

fOUR FT. LENGTHS SHALL BE USED ONLY TO SECURE REOUIRED LENGTH OF'
CATTLE PASS. SHORT LENGTH OF PIPE SHALL BE INSTALLED NEAR ENDS
or CATTLE PASS.

NOT MORE THAN TWO 4 fT. SECTIONS PERMITTED IN ANY CATTLE PASS.

fILL OVER TOP OF CATTLE PASS; 1 FT. MINIMUM. 15 n. MAXIMUM.

DESIGN Of fLARED END SECTION SHALL CONfORM TO INTERMEDIATE
SECTION.

ROUND~D EOGE PERMITTED ON SLOPED EN~

PLACE GROOVED END UP GRADE AND TONGUE END DOWNGRADE.

ONE LIfT HOLE SHALL BE CAST IN EACH SECTION Of PIPE.
TAPERED CONCRETE PLUGS SHALL BE fURNISHED fOR CLOSING LIfT HOLES.

TIE BOLTS SHALL BE EITHER THE ADJUSTABLE TIE OR THE U-BOLT TIE
SHOWN IN STANDARD PLATE 3145. THESE SHALL BE INSERTED fROM THE
INSIDE WITH THE NUTS ON THE OUTSIDE.

;;,

"N
,

'"

SYMMETRICAL
ABOUT It.

SECTION A-A

INTERMEDIATE SECTION

......•.

•.. ;. ... : •........•

fACES Of WING WALLS SHALL
BE VERTICAL BELOW THIS LINE

1-114" CAST HOLES PLACED
AT 75- FROM VERTICAL TO
ACCOMMODATE CULVERT TIES
(SEE OTHER STANDARD PLATES )

TOP VIEW

SECTION ON It. .END VIEW

DETAILS or rLARED END SECTION
(REINfORCEMENT NOT SHOWN l

I 9
_0_ N

I

.........: .... : ...•.. :.::

';'" ",

3'2" N

) ;;,

'"

0
C-

N

,
I
I
I

~t#-.:...: ;. ..,..'.:
A..J

SECTION ON It.
DET AILS or

6 1 Ott OR 4' Ot!

••••• '"

••••••••••••••
••• f!""'OVEO-[;;' _l.i>.!.!:~.§

g)1~~
Director

Materials, Research and Standards

STATE Of MINNESOTA
OEPARTMENT OF TRANSPORTATION

REINFORCED PRECAST CONCRETE
OATTLE PASS <60 IN. & 72 IN.)

SPECInCAnON
REfERENCE

2501

STANDARD
PLATE

NO.

3020F·
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TABLE OF DIUENSIONS

.... -
-' zS a:",,,,

~
x ....'" -'w "'''' l 0"-;oz ...... .... '" DIMENSION REQUIREMENTS IN INCHES """' .. >w .. ", .!i' 0.

0 .. -'" "'''' 0. ....
zv> 5:1 "'''"'0

IN. IN. tAl 5.F. IN. IN. • • b e j " f \l RI R2 R~ LB.
22 IB loT 13-1/2 22 2-1/2 1-3/6 3/B 3/4 2 H/6 3/B I 21-112 13-3/4 5-114 175
2B 24 2.8 18 28-1/2 3-112 1-5/8 1/2 1-3/8 3 1-3/8 1/2 1-5/8 -40-11/16 14-3/4 4-5/8 320
36 30 4.4 22-1/2 36-1/4 4 1-13/16 5/8 1-9116 3-1/2 1-9/16 5/6 1-13/16 51 18-3/4 6-1/6 455
44 36 6.4 26-5/8 43-3/4 4-1/2 2 3/4 1-3/4 4 1-3/4 3/4 2 62 22-1/2 6-112 610
51 42 8.8 31-5/16 51-1/B -1-112 2 3/4 1-3/4 4 1-3/4 3/4 2 T3 26-1/4 T-3/4 T40
58 48 11.4 36 58-1/2 5 2-1/4 3/4 2 5 2 3/4 2·1/4 B4 30 6-1IB B95
65 54 14.0 4D 6S 5-112 2-1/2 3/4 2-114 5 2-1/4 3/4 2-112 92-1/2 33-3/B 10 1095
73 60 17.7 4S 73 6 3-5/16 3/4 1-15/16 5 2-3/4 3/4 2-112 105 37-112 11 1345
BB T2 25.6 54 88 T 3-13/16 I 2-3/16 6 3-1/4 I 2-3/4 126 45 13-5/16 IBB5

102 B4 34.6 62 102 8 4-1/8 1 2-118 6 3-1/2 1 3-1/2 162-112 52 14-112 2490
115 90 44.5 72 115-1/2 8-1/2 4-1/4 1 3-114 7 3-3/4 1 3-3/4 1B3 59 IB 2900
122 96 51.7 77-1/2 122-3/8 9 4-112 1 3-112 7 4 1 4 218 62 20 3510
13B lOB 66.0 B7-1I8 13B-l/2 10 5 1 4 7 4-1/2 1 4-112 269 70 22 4400
154 120 81.8 96-7/8 154 11 5-112 1 4-1/2 7 5 I 5 301-3/8 7B 24 5400
169 132 99.1 106-1/2 16B-3/4 10 5 1 4 7 4-1/2 1 4-112 329 B5-5/B 26-118 5390

'AI EQUIVALENT DIAMETER EQUALS DIAMETER OF CIRCULAR PIPE WITH APPROXIUATELY EQUIVALENT

Ii. PIPE,j
CROSS-SECTION AREA.

STIRRUP REQUIREUENTS 'Bl 'j. ,,
~3 BOTTOM

~
-' TOP'" "'''';oz -'w SlOES CENTER......"' .. >w A.I Y A>1 Z A.l 0'00. -'"ZV> =>", S X S S,,- .

"'0
,

lIlA IVA f--m. IlA IlIA IVA IlA lIlA IVA f-rn:" IlA IlIA IVA IlIA IVA
IN. IN. IN. IN. . '1. WALL
73 60 5 Z'S" .20 4 l' 8" 2'0" .37 .66 5 l' 8" l'A" .20 .20 IB8 72 5 3'2" .20 4 2'0" 2'5" .39 .65 5 2'0" 1'1" .20 .20

102 84 6 3'8" .20 4 2'3" 2'9" .37 .64 6 2'3" 1'10" .20 .20
,

115 90 6 4'2" .20 4 2'6" 3'1 " .36 .69 6 2'6" 2'0" .20 .20 t\' ,
122 96 7 4'5" .20 4 2'9" 3'3" .33 .67 7 2'9" 2'2" .20 .20

.
"138 108 7 5' 0" .20 4-112 3'1" 3'8" .33 .6B 7 3'1" 2'6" .20 .20 J- ~ 1-+1-1+._

154 120 8 5'6" .20 5 3'5" 4'2" .30 .62 B 3'5" 2'9" .20 .20 1169 132 7 5' 11" .20 4-1/2 3'9" 3'9" .20 .42 7 3'9" 3'9" .20 Z

'Bl SEE STANDARD PLATE 3007 FOR STIRRUP OPTIONS. STIRRUP DETAILS
S = MAXIMUM STIRRUP SPACING IN INCHES MEASURED AT CENTERLINE OF WALL.
As! = MINIMUM RADIAL REINFORCEMENT IN SQUARE INCHES PER SQUARE FOOT OF WALL MEASURED AT CENTERLINE OF WALL.
X, y. Be. Z ARE. MEASURED· AT CENTERLINE OF' WALL.

GENERAL NOTES.

1. LAYING LENGTHS, 22" TO 122" DIA. (6' 8< B'l, 13B" DIA.' 4' & 6'). 154"&. 169"
DOUBLE LINEDIA.(4 1 & 51).

"i ":1.'" REINFORCEMENT

~
2. THREE-EDGE-BEARING-TEST REQUIREMENTS OF' SPECIF'ICAIIQN 3236 ARE NOT

~..JA;..'.:.....;:.~ .•.o,;,.;".

APPLICABLE. , ,
I

3. BEDDING; CLASS "8" BEDDING. SPEC. 2451. REQUIRED.
I

BASIS OF DESIGN. I
~ I

1. ULlIMATE STRENGTH ACCORDING TO 1977 AASHTO STANDARD SP~CIF'ICATIONS 12
il.-

I
F'OR HIGHWAY BRIDGES. USING U = 1.50 + 2.5 (L+1 ). - I

2. LIVE LOAD BASED ON HS 20 LOADING WITH IMPACT AND DISTRIBUTION IN I
ACCORDANCE WITH 1977 AASHIQ HANDARD SpECIF'ICATIONS fOR HIGHWAY BRJQCES. I

3. F'ILl LOADS ON PIPE ARCH DETERMINED BY ACpA DESIGN PATA 17 PROCEDURE ~~ ...:....~~..;:.•.....~....::.t::"..~:•.:•.•
FOR POSITIVE PROJECTING CONDUIT. USING rsd =0.5. P =0.7, w =120 LBS.lC.r•• AND

SINGLE LINEBEARING ASSUMED TO ACT ON B07. OF THE CULVERT WIDTH.
REINFORCEMENT

4. MAXIMUM DEPTH OF COVER," EMBANKMENT CONDI1ION." *
CLASS IlA B FT. LAYING LENGTH j
CLASS IlIA 16 FT.
CLASS IVA 23 FT. LONGITUDINAL SECTION

*MAXIMUM DEPTH OF COVER MAY BE INCRE.ASED 257. OVER THE DEPTH
LISTED FOR THE "EMBANKMENT CONOI1ION" WHEN INSTALLATION IN
A "ZERO PROJECTION TRENCH CONDmON.",

~ROVEDOct.:.. 29:.,.198.!.. STATE OF MINNESOTA SPECIFlCAnON STANDARD
DEPARTMENT OF TRANSPORTATION REFERENCE PLATE

_~~a.. ; 'R~~NfiT0RiEiB+·+Ji0NGR&t€
2501 NO.
2503 3014JF!~F!Ei ~RGf!IAssi nt;)iVision Director REVISED

Tocltni",,1 Services GENERAL NOTES, DIMENSIONS & STIRRUP REQUIREMENTS 5-3-99 A.K~J. lOF 2
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TABLE OF REINFORCEMENT REQUIREMENTS

~ ~S AS. CONTINUOUS
AS, ADDITIONAL REINFORCEMENT

'" ,,"" f'e (kst ) BASIC REINFORCEMENT
"z ~"' INNER CAGE OUTER CAGE~w U - INNER CAGE V - OUTER CAGE
:>'"0 .. -:> CLASS TOP BOTTOMzv> ::>",

0_ Dlo.EN OIWEN"'0 IIA IlIA IVA IIA IlIA IVA IIA IlIA IVA
IN. IN.

IIA lIlA IVA -SlON IIA IlIA IVA IIA lIlA IVA -SION

22 1a 4 .42
28 24 4 .42
36 30 4 .22 .17 1'2" .22 .06 2'9" • 17
44 36 4 .21 .17 1'5" .21 .08 3' 3" .17
51 42 4 .26 .19 1'7" .26 .08 3'6" • 19
58 48 4 .24 .19 1'10" .24 .09 .tI'O'! .19
65 54 4 .24 .19 2'0" .24 .09 4'6" .19
73 60 5 S 5 .24 .35 .54 .18 .3S .S3 2' .II" .24 .Il • IS .Il .35 .54 5'0" .18 .3S .53
88 72 5 S 5 .23 .43 .63 .21 .42 .61 2'9" .23 .12 .17 • 19 .43 .63 6'0" .21 .42 .61

102 84 5 5 5 .23 .50 .13 .23 .49 .71 3'3" .23 .13 .19 .23 .49 .13 7'0" .23 .48 .71
115 90 5 S 5 .28 .S4 .88 .28 .S4 .8S 3'7" .19 .16 .21 .28 .54 .88 8'0" .28 .54 .8S
122 96 5 5 5 .30 .S4 .90 .30 .S4 .89 3'10n .18 .16 .22 .30 .54 .90 8'6" .30 .54 .89
138 108 5 5 S .35 .63 1.03 .36 .62 1.00 4'4" .12 .18 .28 .35 .62 1.03 9'6" .36 .61 1.00
154 120 5 5 5 .39 .66 1.06 .38 .66 1.02 4'10 11 .08 .18 .27 .39 .66 1.06 10' 6" .3B .65 1.02
169 13Z S S .50 .90 .49 .90 5'2" .OT .23 .50 .90 ll' 0" .49 .87

lA' EQUIVALENT DIAMETER" DIAMETER OF CIRCULAR PIPE WITH APPROXIMATELY EOUIVALENT CROSS-SECTION AREA.

f' c (kSI): M[NIUUM COMPRESSIVE STRENGTH OF CONCRETE IN THOUSANDS OF POUNDS PER SQUARE INCH.
As : CIRCUMFERENTIAL STEEL AREA IN SQUARE INCHES PER LINEAL FOOT OF PIPE BARREL IN EACH CONTINUOUS

BASIC CAGE AND SUPPLEMENTAL REINFORCEMENT DESIGNATED "U" AND "V".
U "HALF BAR OR FABRIC LENGTH MEASURED ALONG CENTERLINE OF PIPE WALL FROM VERTICAL CENTERLINE OF PIPE.
V "FULL BAR OR FABRIC LENGTH MEASURED ALONG CENTERLINE OF PIPE WALL AND POSITlONED EQUIDISTANT

WITH RESPECT TO ENDS OF "U" REINFORCEMENT.

•
DOUBLE LINE SINGLE LINE

REINFORCEMENT
\l REINFORCEMENT

I --.........
C"

,

I COVER

\
RI

~\'
~l

A" RISE -R2
I" "'COVER V>

B"A+.) lR2 - R3 ,Z _C2 " tt

\~
-

c- SPAN R
~2 1-1--1"

- -y-- 3 III

"'f rr' ~ j' COVER

COVER, l.--/
~~VER.I~ U C

SPAN

REINFORCEMENT DETAILS .

I. STEEL FABRIC SHALL CONFORM TO REQUIREMENTS OF ASTM A 1B5. fy , 65 kst.

Z. IF REINFORCEMENT BARS ARE USED. INCREASE TABLE VALUES FOR REINFORCEMENT AREAS BY Br.. REINFORCEMENT
BARS SHALL CONFORM TO REQUIREMENTS OF ASTM A 615. GRADE 60. fy , 60 ksl. ·

3. MINIMUM COVER OF REINFORCEMENT SHALL BE 3/4".MAXIMUM SHALL BE I" + lOr. OF t OR 1-I/2"WHICHEVER IS GREATER.

4. WHERE DOUBLE LINE REINFORCEMENT IS INDICATED. ALTERNATE METHODS OF STEEL PLACEMENT WHICH SUPPLY EQUIVALENT
REINFORCING STRENGTH AT ALL CRITlCAL LOCATIONS MAY BE USED SUBJECT TO WRITTEN APPROVAL OF THE ENGINEER.

5. LONGITUDINAL REINFORCING PARALLEL TO THE AXIS OF THE PIPE SHALL BE A MINIMUM OF 0.06 SQUARE INCHES PER
CIRCUMFERENTIAL FOOT ON ALL SIZE SECTIONS. THIS LONGITUDINAL REINFORCING SHALL BE UNIFORMLY SPACED
AROUND THE REQUIRED AREAS OF THE CIRCUMFERENCE OF THE PIPE.

6. THE SPACING CENTER TO CENTER OF ADJACENT RINGS OF CIRCUMFERENTIAL REINFORCEMENT IN A CAGE SHALL NOT EXCEED 4 IN.
FOR PIPE UP TO AND INCLUDING PIPE HAVING A 4 IN. WALL THICKNESS NOR EXCEEDING THE WALL THICKNESS FOR LARGER PIPE
AND SHALL IN NO CASE EXCEED 6 IN•• THE CONTINUITY OF THE CIRCUMFERENTIAL REINFORCING STEEL SHALL NOT BE DES1ROYED
DURING THE MANUFACTURE OF THE PIPE.

~ROVEDOCt.=.. ~:...1~!.. STATE OF MINNESOTA SPECIFICATlON STANDARD

DEPARTMENT OF TRANSPORTATION REFERENCE PLATE

_ ~~tL,· REINF!·9RGEDcc;GONGREiIiE 2501 NO.
250! 3914JPiFflE A'RCFlAai nt1>iYilion Director REVISED

T.chni.... Sorti_ REINFORCEMENT 10-12-2000 A.K.J. 2 OF 2
u
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1

~~ -
REINFORCEMENT -< ]-'

-''''~ .... w["oc, ~l::'! 1--- '--w- .. '">"0

1-1 -
'--~

TOP VIEW

SEE DETAIL C 2 HOLES FOR CONCRETE PIPE TlESQ)

12" 2" x 2-3/6" DEEP NOTCH TO RECEIVEV>
~ ~"~'

GRATE IF REQUIRED. SEE NOTCH DEl AIL. 2-5/8" ±IX

11''" '->

" X B ,-r
') r---'\. ..:-- '~vL,Z:~I~- II 5"

~-r-
:j~ -- ~ ::J ....I II I ,-
~~

ww
: '" ~ f-ADDlTlONAL_

~
~

",,,,

2:.!::! IX'"Ww 0-'" w-
15'" I I' ~~.1\~ NO. 13 BAR -----=~ >'"0'"

--I I--~-- ~- --~~- ~~~-~~---------------------

'"
16" TYP.

j \ HANOLING HOLE I. OVERALL .1
32~112" TYP. WIDTH

L END VIEW

SIDE VIEW

DESIGN OPTION NO. 1

1:6 SLOPES

PIPE A B L OVERALL OVERALL WEIGHT
SIZE INSIDE rt - rt HEIGHT WIDTH (LBS. )

h15" 15" 4'0" g' 4-1/2" 2<4" 24" 1800 "';;;
18" 18" 4'0" 9' 4-112" 24" 24" 1700 ;... .!.
24" 24" 6'0" 12' 4"® 30" 3D" 2800 d 1---1

1" R.

1:4 SLOPES

PIPE A B L OVERALL OVERALL WEIGHT NOTCH DETAIL'
SIZE INSIDE rt -ft. HEIGHT WIDTH I LBS.l

24" 24" 4'0" 8'5" 3D" 30 tl 1900

NOTES:

I" R.-.<
IALL REBARS ARE IN METRIC DESIGNATIONS I
THE DESIGN USED IS THE CONTRACTOR'S OPTION.

"' 1-, /)1 REINFORCING STEEL AND CONCRETE PER AASHTO M170.

"' I....... II REINFORCEMENT SHALL CONFORM TO STANDARD REINFORCED
( II CONCRETE PIPE CLASS II. LOCATED AT CENTER OF WALL.. .. I II PLUS ONE m NO. 13 BAR, TOP. BOTTOM AND EACH SlOE.
I II

<3 <3 1 "
JOINT IN END SECTION PER STANDARD PLATE 300~

~
~ I ) TOP EXPOSED CONCRETE CORNERS SHALL HAVE 3/4" CHAMFER.N 1 I

'" I I TIE BOLTS AS REQUIRED.

!2 ~ CD SEE PLANS FOR TYPE OF END REQUIRED.

DETAIL C
® TWO PIECE CONSTRUCTION PERMISSIBLE.

Q) SEE STANDARD PLATE 3145 FOR DETAILS.

APPROVED SEPT. 19.2000 STATE OF MINNESOTA SPEClnCAnON STANDARD
------- DEPARTMENT OF TRANSPORTATION REFERENCE PLATE

NO.

IJ~II/.~ ..'&u' RREEiASifii)Ei0N(1RE"PEY)SAfEE1f)¥Yildiil)Q0N0 2501 3022C
STATE DESIGN ENGINEER ( DESIGN OPTION NO. I )

1 OF 3
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SLOPE DETAIL

I-

- :::---... X

DO

~W
I-
W
:>:
~

/~.~'='-' ~S
REINFORCEMENT~ ""

-
l- I. 0 I "

LONGITUDINAL SECTION

G

END VIEW "

ROUNDED EDGE PERMITTED ON SLOPED END "6".

HANDLING HOLES SHALL 6E PROVIDED AS NECESSARY
fOR HANDLING OF APRONS.

NOTE: REINFORCEMENT AND DESIGN OF END SECTION "e"
SHALL CONfORM TO STANDARD REINfORCED CONCRETE
PIPE CLASS II. "B" WALL.

~ROAO SURfACE

~:::~~~~~~~~~~:F~~£:£~1~4~B(£(. ~ S(OP£ 'i NORMAL

7 I
~ SHOULDER

\ __ SLOPE

f\ CULVERT I -:-' ---y-=.<V7....~-
PLANNED CULVERT--.,.>--~c~~Tr-------,6,-----~

LENGTH

SLOPE = Y TO X

"

6

TOP VIEW

OPTIONAL DESIGN __

C

GROOVED END ON OUTLET END SECTION.
TONGUE END ON INLET END SECTION

•••••••••• SEE STD PLATE 3000 fORADDlTlONAL REOUIREMENTS .

•••
•••

WEIGHT APPROX.
DIAM. PER SLOPE T A B C 0 E G R ®SECTION Y TO X(LBS. )

12" 530 1 TO 2.4 2" 4" 24" 48-1/8" 72-7/8" 24" 2" 1-1/2" 0.07
15" 740 1 TO 2.4 2-1/4" 6" 27" 46" 73" 30" 2-1/4" 1-1/2" 0.07
18" 990 1 TO 2.3 2-1/2" 9" 27" 46" 13" 36" 2-1/2" 1-1/2" O~O7

ZI" 1280 I TO 2.4 2-3/4" 9" 36" 37-112" 13-1/2" 42" 2-3/4" 1-1/2" 0.07
-""'€4!!' 15'20 I' TO '2.5 :3" 9-1/2" 43-1/2" 30" 73-1/2" .liS" 3"- 1-1/2" 0.07

27" 1930 I TO Z.5 3-1/4" 10-112" 49-112" 24" 73-1/2" 54" 3,..1/4" 1-112" 0.13
30" 2190 1 TO 2.5 3-1/2" 12" 54" 19-3/4" 13-3/4" 60" 3-112" 1-1/2" 0.14
36" 04100 I TO 2.5 4" 15" 63" 34-3/4" 97-3/4" 72" 4" 1-112" 0.12
42" 5380 I TO 2.5 4-1/2" 21 " 63" 35" 98" 78" 4-112" 1-112" 0.15
46" 6550 I TO 2.5 5" 24" 72" 26" 98" B4" 5" 1-1/2" O.IB
54" 8240 1 TO 2.0 5-1/2" 27" 65" 33-1/4" 98-1/4" 90" 5-1/2" 1-112" 0.22
60" 8730 1 TO 1.9 6" 35" 60" 39" 99" 96" 5" 1-112" 0.25
66" 10710 1 TO I. 7 6-1/2" 30" 72" 27" 99" 102" 5-1/2" 1-1/2" 0.31
72" 12520 I TO 1.8 7" 36" 7B" 21 " 99" lOB" 6" 1-1/2" 0.35
78" 14770 1 TO 1.8 7-1/2" 36" 90" 21 " 111 " 114" 6-112" 1-112" 0.40
84" 18160 1 TO 1.6 8" 36" 90-1/2" 21 " 111~1/2" 120" 6-1/2" 1-1/2" 0.46
90" 20900 1 TO 1.5 8-1/2" 41 " 87-112" 24" 111-112" 132" 6-1/2" 6" 0.51

® CONTINUOUS BASIC REINfORCEMENT IN SQ. IN • PER LINEAL fT. fOR SLOPED END "B" (LARGER Of INNER OR OUTER
CACE ON STD. PLATE 3000 ). FOR WALL THICKNESSES LESS THAN 4". LOCATE REINFORCEMENT AT THE CENTER OF'
WALL. FOR WALL THICKNESSES 4" AND GREATER. LOCATE REINfORCEMENT WITH A MIN. OF 2" OF COVER MEASURED
fROM THE OUTSIDE Of THE WALL.

NOTE, UNLESS SPECIrlEO OTHERWISE IN THE PLANS, WHEN AN APRON IS REQUIRED fOR A RUN Of GASKET PIPE
(STD. PLATE 3006), THE PRODUCER MAY fURNISH EITHER,

1. AN APRON WITH A STD.PLATE 3006 JOINT, OR
2. AN APRON WITH A STD. PLATE 3000 JOINT AND THE END Of THE STD. PLATE 3006 PIPE CONNECTING TO THE APRON

PROVIDEO WITH A STD. PLATE 3000 JOINT. THIS JOINT IS TO BE SEALED WITH A PREfORMED MASTIC SEALER.

STANDARD
PLATE

NO.

3100G

SPEClflCAnON
REfERENCE

2S01.2503~
OVED _ ~al. ~-.!985 _ STATE Of MINNESOTA),J' DEPARTMENT Of TRANSPORTATION

_ ~5~__ G@WGREw,EE,AFl,R@NEtiQR
A5SiS~~ision Director REINti,@RGEDX'E.Gc@NGRE1fEEEPIPE REVISED

u .... T.:.:;:ec:;:h:.:.n:::ic:;:a::.I;;:S~erv.::.::ic;:;e:.s__.... ....JLI;..0_-1;..6;..-2;;0;..0,;,0;..A,;;.K;;;.,;;J..... ...J
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u

0

C B

OPTIONAL

DE~Gj_

7
----

,-- ~:-:::: --- ROAD SURfACE 7I /t:t: r
I VARJA8(t t::!lS(OPt OPt:

~====:~~~;5'====-
:-. NORMAL

z -- __£ SHOULDER SLOPE

"'"- '" I --'" ( -----\..--------------- -
"-----~-------~-

L::I IPLANNED CULVERT LENGTH B•
.... '-- :.t--...::-..::::.. ____

SLOPE DETAIL-- --------- -~ 1--;::--- ,~

TOP VIEW

\
ENO ON OUTLET END SECTION

TONGUE END ON INLET END SECTION

0

C B

.... X

Jrr
nl7l ~ SLOPE

• Y TO X
,~ f(~'"

'" ,,-~.""~ ~
/ I

'" :iQ'

N a: HOLE <.

....

L BAR OR STEEL fABRIC REINf. ....

'-.. '-.~. -- -

LONGITUDINAL SECTION END V1EW

WEIGHT
SIZE PER APPROX.

CD SECTION RISE SPAN SLOPE T A 6 C 0 E R @
(APPROX. ) Y TO X

(LBS.)

18" 1100 13-112" 22" I TO 3 2-1/2" 7" 21" 45" 12" 36" 2" 0.15
24" 1750 16" 28-112" I TO 3 3-1/2" B-II2" 39" 33" 12" 48" 3" 0.18

. 30" 3300 22-1/2" 36-1/4" I TO 3 4" 9-1/2" 50" 46" 96" 60" 3" 0.22
36" 4350 26-5/8" 43-3/4" I TO 3 4-1/2" 11-1/8" 60" 36" 96" 12" 6" 0.21
42" 5250 31-506" 51-liS" I TO 3 .ol-l/Z" 15-13/16" 60" 36" 96" 78" 6" 0.26
48" 6400 36" 58-1/2 " I TO 3 5" 21 " 60" 36" 96" 84 " 6" 0.24
54" 1850 40" 65" I TO 3 5-1/2" 25-112" 60" 36" 96" 90" 6" 0.24
60" 9500 45" 13" I TO 3 6" 31 " 60" 36" 96" 96" 6" 0.24
12" 13550 54" 88" 1 10 2 7" 31 .. 60" 39" 99" 120" 6" 0.23
84" 17950 62" 102" 110 2 8" 28-1/2" 83" 19" 102" 144" 6" 0.23

NOTES:
REINFORCEMENT AND DESIGN Of END SECTION "e" ® CONTINUOUS BASIC REINFORCEMENT IN SQ. IN.· PER
SHALL CONfORM TO STANDARD REINFORCED CONCRETE LINEAL rT. FOR SLOPED END "Bit. FOR WALL THICKNESSES
PIPE-ARCH CLASS II-A. LESS THAN 4". LOCATE REINFORCEMENT AT THE CENTER

ROUNDED EDGE PERMITTED ON SLOPED END "B". Of WALL. fOR WALL THICKNESSES 4" AND GREATER.
LOCATE REINFORCEMENT WITH A MINIMUM Of 2" OF COVERCD SIZE' DIAMETER Of ROUND PIPE WITH SAME PERIPHERY. MEASURED FROM THE OUTSIDE Of THE WALL.

SEE STANDARD PLATE NO. 3014 FOR PIPE-ARCH
SHAPE DIMENSIONS AND APPLICABLE REQUIREMENTS.

'2oVED - ~al'. ~-!9B5_ STATE OF MINNESOTA
lr::·D

SPECIFICATION STANDARD

- ~;tf,i'Ld
DEPARTMENT OF TRANSPORT ATlON (~PI ~ REFERENCE PLATE

2501 NO.
GQW~R&;J0lii'ii'Afi!RQNi'iFOO 2503

Assis nt Division Director R&1!Nf\'iQREll~!tJH+ieiQ~R&;J0li++i'fi!1!:fi!liC?AR~~ REVISED 3110G
Technical Services 10-16-2000 A.K.J.

•••••••••
I

I

•••••
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JL-.--+-! .

i SECTION I .1__S~E",C",TI~0~N..!2,-_J,j.o-'S~E"'C-'iTI~0!!N-'3"'-
®

TOP VIEW

DETAIL A

N,....

NO. 13 X 2' 6" LONG DEFORMED BARS SPACED
AT l' 0" CTR. TO CTR. OR EQUIVALENT
AREA Of WELDED WIRE FABRIC -----,

NO.13 X (Z-G"l LONG DEFORMED BARS SPACED
AT l' 2" CTR. TO CTR. OR EQUIVALENT
AREA OF WELDED WIRE f ABRIe

:~, &1, ,
: -,
:
:=:t;". ,
: -

6"

N

GROOVE END OUTLET
TONGUE END INLET

z..
0..
V>

•

••

••

•
••

STANDARD
PLATE

NO.

3114H

SPECIflCAnON
REFERENCE

2501

NOTES:

END VIEW

[ALL REBARS ARE IN METRIC DESIGNATIONS I
(j)2'0"FOR GROOVE END AND 2'7"FOR

TONGUE END.

® CULVERT TI.s AS SHOWN ON
STANDARD PLATE 3145.

® 132" SIZE IS A 3 PIECE END SECTION.

SEE STANDARD PLATE 3014 fOR THE
FOLLOWING:

o. SHAPE, JOINT DIMENSIONS, TOLERANCES
AND OTHER APPLICABLE REQUIREMENTS.

b. REINFORCEMENT REQUIREMENTS IN
SECTION I SHALL CONFORM TO CLASS II-A
REINFORCEMENT EXCEPT STIRRUPS NOT
REQUIRED. REINFORCEMENT REQUIREMENTS
IN SECTION 2 AND 3 SHALL CONFORM TO
CLASS II-A CONTINUOUS BASIC
REINFORCEMENT ONLY. WITH ADDITIONAL
REINFORCEMENT AS SHOWN IN DETAIL A.

6'0" 3x
L

W

SIDE VIEW

}"';'t='~ ":.. ....

SEE DETAIL A

2
,::::::::::II.. ......

~ ~:f=:' ~
....t-- "'--~...--",-.:.=';b=""'.,.L-"'~:+-'....~..; .:--L.::~..----J..... ~l

n =t

TABLE OF REQUIREMENTS
SIZE RISE SPAN T L W X Y Z

SECTION SECTION SECTION
1 2 3

INCHES WEIGHT IN POUNDS (APPROX>
90 72 115-112 a-l/2 102-1/4 72 30-1/4 37-7/8 48 19100 3950
96 78 122-3/8 9 112-1/2 72 40-1/2 39 54 22000 6050
108 88 138-112 10 129-112 48 81-112 42-3/8 66 23000 15800
120 96-7/8 154 11 144 48 96 46-7/8 78 27000 2'600
132 10G-1/2 1608-3/4 1O 144 48 96 54..,.5/8 90 27950 25260 13640

2;{OZl~:~~ SECTIO~~:~~~~~;~;1~;;ONFOR
Director REINFORCED CONCRETEPIP£-ARCH REVISED

uL..::M:::,t~e:;::ria~"::.,::.Re:::,:ea:::''''';::..:,:::nd:.:S~t,:::o:::.d':::'d:::':,,,L. .L:I .;.2;;;;8,;:-2;.;:0;;:0;;,0.:;A:;;oK::;oJ;;.• .L .J

••

•

•

•
•

•,

•

••I

•i

•
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~
:FULL- ROUND PIPE OF
EQUAL PERIPHERY, V IPIPE-ARCH

/,"'-----j------ (
.. 1 '.

// I ~'i
>---1-------7\

---t-\~+' . ,/

1'''-->···...... i _,---,/'~
I

.

SPAN

SHEET THICKNESS - GAGE
RELATIONSHIP

THICKNESS - EQUIVALENT

GAGE GALV• ALUM.
STEEL ALLOY
UN.I UN.I

18 .0516 .048
16 .0635 .060
14 .0785 .075
12 .1084 .105
10 .1382 .135
8 .1681 .164

FOR PIPE-ARCH A TOLERANCE OF PLUS OR MINUS ONE INCH OR TWO
PERCENT OF THE EQUIVALENT CIRCULAR DIAMETER. WHICHEVER IS GREATER.
WILL BE PERMISSABLE IN SPAN AND RISE. ALL DIMENSIONS ARE MEASURED
FROM THE INSIDE CRESTS OF THE CORRUGATIONS.

CD SEE AASHTO 101196101 FOR ALUMINUM PIPE-ARCH VALUES•

ROUND PIPE PIPE7ARCirl

PIPE END GAGE SPAN CD RiSE CD END GAGEDIA. AREA (MIN. I AREA (MIN.I
UN.I SQ. FT. UN.I (IN.I SQ.FT.

6 ·0.2 18
8 0.4 16

10 0.6 16
12 0.8 16
15 1.2 16 17 13 1. 1 16
18 1.8 16 21 IS 1.5 16
21 2.4 16 24 18 2.2 16
24 3.1 16 28 20 2.8 16
30 4.9 14 35 24 4.4 14
36 7.1 14 42 29 6.4 14
42 9.6 12 49 33 8.7 12
48 12.6 12 57 38 II. 4 12
54 15.9 12 64 43 14.3 12
60 19.6 10 71 47 11 .6 10
66 23.8 10 77 52 21.3 8
72 28.3 10 83 57 25.3 8
78 33.2 8
84 38.5 8

ROUND PIPE SHALL HAVE THE VERTiCAL AXIS ELONGATED 5% MORE
THAN THE NORMAL DIAMETER WHEN CALLED FOR IN THE PLANS•

THE AVERAGE INSIDE DIAMETER OF CIRCULAR PIPE AND PIPE TO BE
REFORMED INTO PIPE ARCHES SHALL NOT VARY MORE THAN ONE
PERCENT DR ONE-HALF INCH. WHICHEVER IS GREATER. FROM THE NOMINAL
DIAMETER WHEN MEASURED ON THE INSIDE CREST OF THE CORRUGATIONS.

•••••••••
••. ,

•• fj""-OVE0-rf:l' '0.. 1129.
·~)1_~d~. DIrector

Construction and
Engineering Development

STATE Of MINNESOTA
DEPARTMENT OF TRANSPORTATION

CORRUGATED METAL PIPE CULVER'f
STANDARD 2-2/3" X 1/2" CORRUGATION

SPECIFICATION
REFERENCE
2501. 2502

2503

REVISED
8-22-96

STANDARD
PLATE

NO.

3040F
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RiSE

B
18"

R

SPAN

-+-- + /--- -k-----If-.....

NO~INAL DI~ENSIONS LAYOUT DIMENSIONS

TOTAL
AREA PERIPHERY B RISE 1/2 SPAN R R'

SPAN RISE SQ. FT. PI INCHES INCHES INCHES INCHES INCHES INCHES

6'1" 4'1" 22 66 21.0 55.0 36.5 36.8 76.3
6'4" 4'9" 24 69 20.5 57.1 38.0 38.1 98.6
G'9" 4' 11" 26 72 22.0 58.9 40.6 41.0 83.5
7'0" 5'1 " 28 75(j) 21.4 61.1 42.1 42.3 104.2
1'3" 5'3" 31 78 20.8 63.2 43.5 43.5 136.2
7'8" 5'5" 33 81 22.4 65.0 46.2 46.5 109.8
7'11" 5'7" 35 84 21.7 67.2 47.6 47.7 137.9
8'2" 5'9" 38 87(j) 20.9 69.4 48.9 48.9 182.9
6' 7" 5' 11" 40 90 22.7 11.1 51.1 51.9 141.0
6' 10" 6' 1" 43 93 21.9 13.3 53.0 53.0 178.7
9'4" 6'3" 46 96 23.B 15.1 55.9 56.2 144.6
9'6 11 6'5" 49 99 22.9 11.3 57.1 57.3 171.5
9'9" 6'7" 52 102 21.9 79.5 58.3 58.3 227.7
10' 3" 6'9" 55 105 24.0 81.2 61.3 61.5 178.3
10'6" G'l1" 58 108 26.1 82.9 84.2 64.9 153.2
10' 11" 1'1" 61 111 25.1 85.1 65.5 65.9 180.4
11' 5" 1'3" 64 114 (j) 21.4 86.9 68.4 69.4 157.9
11' 7" 7'5" 61 111 26.3 89.1 69.7 70.2 183.2
11' 10" 7'7" 71 120 25.2 91.3 70.9 11. 1 216.4
12' 4" 7'9" 14 123 21.5 93.0 13.9 74.7 1&6.5
12'6" 7' 11" 78 126 26.4 95.2 75.1 75.5 216.8
12' e" 8'1 " 81 129 25.2 91.4 16.2 76.4 257.4
12'10" 8'4" 85 132 (j) 24.0 99.7 71.2 71.3 314.7
13' 5" 8'5" 89 135 26.4 101.3 80.4 80.7 254.8
13' 11" 8'7" 93 138 28.9 103.0 83.6 84.4 220.7
14' 1" B'9" 91 141 21.6 105.2 84.7 85.1 254.1
14' 3" 8' 11" 101 144 26.3 101.5 85.7 85.9 291.6
14'10" 9' 1" 105 147 28.9 109.2 88.9 89.6 254.3

- 15' 4" 9'3" 109 150 (j) 31.6 110.8 92.0 93.4 226.8
15' 6" 9'5" 113 153 30.2 113.1 93.2 94.0 255.1
15' e" 9'7" 118 156 2&.8 115.3 94.2 94.7 291.5
15' 10" 9' 10" 122 159 21.5 111.6 95.2 95.5 33801
16' 5" 9'11 " 126 162 30.1 119.2 98.5 99.2 290.9
16' 7" 10'1" 131 165 28.7 121. 5 99.5 99.9 332.7

•••••.'-".,'• DIMENSIONS ARE 70 INSIDE CRESTS AND ARE SUBJECT TO REASONABLE ~ANUFACTURING TOLERANCES.

(j) THESE STRUCTURES ARE PREFERRED BECAUSE THEY GIVE GREATEST AREA FOR GIVEN NUMBER OF
PLATES AND BOLTS PER RING. EACH STRUCTURE OF LESS SPAN THAN THOSE MARKED PROVIDE
CORRESPONDINGLY LESS AREA FOR THE SAME NUMBER OF PLATES AND BOLTS.

SPECIflCATION STANDARD
REFERENCE PLATE

NO.
....

••• .".' APPROVEO Oct. 1, 1966 STATE OF MINNESOTA• h J A r.-l.. _ DEPARTMENT OF TRANSPORTATION

...•.. u'/',.6" ~ DESIGN DATA

~~" ..' _:_::_::_~AE_N.T_'Nc_GOM_S~_~~_~_::_:s_·_....I__·S_if_;~_'.liJ_.. ·1:..·<T.:.;:;;;.0_'~..;..~;;;."'~;;;.00:..:~.:.;·'~~l:.:.~T:..')··..:.t"!R.:.:·...·~:.:.:·sD;;;.eT,:;.;i~;;;.0~;;;.;G_•. ;1f:..);_0_R_E_;8!_·. _.L.__24_15_....I1.....3_0_5_0_B.....I
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••

••
•

•
••RISE

B

R

+
-+-- + --+--+-7"'------

SPAN •
NOMINAL DIMENSIONS LAYOUT DIMENSIONS

TOTAL
AREA PERIPHERY B RISE 1/2 SPAN R R'

SPAN RISE SQ. FT. PI INCHES INCHES INCHES INCHES INCHES INCHES

13' 3" 9' 4" 98 138 38.6 112.3 79.7 BO.1 192.6
13' 6" 9' 6 11 102 141 37.8 114.4 81.1 81.3 220.0
14' 0" 9'8" 106 144 39.6 116.2 83.8 84.4 197.9
14' 2" 9' 10" 110 147 38.9 118.4 85.3 85.6 222.6
14' 5" 10' 0" 115 ISO 38.0 120.5 86.4 86.6 256.6
14 '11" 10' 2" 119 153 39.9 122.3 89.3 89.8 221.7
15' 4" 10' 4" 124 156 41.9 124.1 92.1 93.1 208.5
15' 7" 10' 6" 129 159 41.0 126.3 93.5 94.1 232.1
15' 10" 10' e" 133 162 40.1 128.5 94.8 95.2 260.6
16' 3" 10' 10" 138 165 42.2 130.2 97.7 98.5 236.0
16' 6" 11'0" 143 168 41.2 132.4 99.0 99.5 263.2
17' 0" 11' 2" 148 171 43.4 134.2 101. 8 102.9 241.0
]1'2" II' 4" 153 174 42.4 136.3 103.1 103.8 266.8
17'5" 11' 6" 158 177 41.4 138.5 104.4 104.8 297.9
17'11" 11' 8" 163 180 43.6 140.3 107.3 108.2 270.6
18 r I" 11' 10" 168 183 42.5 142.4 108.6 109,1 299.7
]8' 7 11 12' 0" 174 186 44.8 144.2 111.5 112.6 274.5
18' 9" 12' 2" 179 189 43.7 146.4 112.7 113.5 302.3
19' 3" 12' 4" 185 192 46.0 148.1 115.7 117.0 278.6
19' 6" 12' 6" 190 195 44.9 150.3 117.0 117.9 305.1
19' 8" 12' 8" 196 198 43.8 152.5 118.2 118.8 336.5
19' 11" 12' 10" 202 201 42.6 154.7 119.3 119.7 374.3
20'5 11 13' Oll 208 204 45.0 156.4 122.4 123.2 338.1
20'7" 13' 2" 214 207 43.8 158.6 123.5 124.0 373.5

DIMENSIONS ARE TO INSIDE CRESTS AND ARE SUBJECT TO REASONABLE MANUFACTURING TOLERANCES.

I

•
I

••
••
I
•

3051B
2415

SPECIFICATION STANDARD
REFERENCE PLATE

NO.

ASSISTANT COMMISSIONER

ENGINEeRING STANDARDS

APPROVED Oct. I, 19&&

to.).~
STATE OF MINNESOTA

DEPARTMENT OF TRANSPORTAT[ON

DESIGN DATA
STRUCTURAL PLATE STRUCTURES

( 31'1 CORNER RADIUS )u .... ...... ;;.;;,_;..;.~...,;;__...;;,.;;.;;..;,...;.. .... ..... ...1
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•

TOE

"I
SLOPE VARIES
FROM 2~1 TO 2.5:1

1...." FLOW LINE

STANDARD COUPLING 8AND

L

CROSS SECTION

FOR 17" X 13" THRU 57" X 38" ONLY

ROD CONNECTION CD

THREADED GALV. 5/8" OIA.
ROO OVER TOP OF APRON

GALVANIZED
SlOE LUGS
( BOLTED ) ---,;!#-'--"

CONNECTOR SECTION

e---'....J"-__ GALVANIZED
METAL

W-._------'W'---_--lW

<: 1,1 \~~ }~ JIi I.~,. ---d

2~~~; I-I~;,tM~;---m.J-1-END
sPS 5" CORNER

• PLATE

GALVANIZED TOE PLATE EXTENTIONS ARE NOT
REQUIRED. UNLESS SPECIFIED IN THE PLANS.

ELEVATION

EDGE REINF.
SEE SECTION
A-A

TOP VIEW

•••••••••

3122K

STANDARD
PLATE

ND.

2501

SPEClFlCAnON
REFERENCE

@ 3 PIECE BODIES SHALL HAVE 12 GA. SIDES AND 10 GA.
CENTER PANELS. WIDTH OF CENTER PANEL SHALL EXCEED 20.
OF PIPES pERIPHERY. MULTIPLE PANEL BODIES SHALL HAVE 2"
MIN. LAP.·SEAMS WHICH ARE TO BE JOINED BY 3/8" DIA.
RIVETS OR BOLTS (GALVANIZED) SPACED AT 6 11 MAX.
C. TO C. NUTS TO BE TIGHTENED TO 25 LB. ± TORQUE.
ANGLE REINFORCEMENT SHALL BE PLACED UNDER THE CENTER
PANEL SEAMS ON 77 11 X 52 11 AND 8'3 11 X 57 11 SIZES.

@ PIPE-ARCH DIMENSIONS ARE FOR 2-2/3" X 1/2" CORRUGATIONS.

STATE OF MINNESOTA
DEPARTMENT OF TRANSPORTATION

~

MET AL APRON FOR'
C.M. PIPE-ARCH CULVERr

N 3/Bll X 1/2" GALV. r-_
'" BUTTONHEAD OR Q:i

PIPE-ARCH DIMENSIONS
"- PANHEAD RIVETS. SIZE (IN. I w
~

~ t-

"SPACED Gil C. TO C. <- @ " A B H L W REMARKS
~< <

RIVET LENGTH 0.78 11
"t- " 111 ± MAX. 111 ± I-il2 ll ± 211 ±... .. OVERALL 8 e SPAN RISE (IN.I ( IN. I UN.} (IN. I (IN. I

I" 0.0. 14 GA. 15 11 13 16 7 9 6 19 30 1 PIECE

GALV• TUBING 18 21 15 16 7 10 6 23 36 "
ALTERNATE

21 24 18 16 8 12 6 28 42 "
3/8 H GALV. 24 2B 20 [6 9 14 6 32 48 "
BOLT AND NUT 30 35 24 14 10 16 6 39 60 "

36 42 29 14 12 18 B 46 75 "
42 49 33 12 13 21 9 53 85 2 PIECES. SPLICE

SHEET

I
48 57 38 12 18 26 12 63 90 "

(INSIDE SURFACE I 54 64 43 12 18 30 12 70 102 " "
60 71 47 12 18 33 12 77 114 3 PIECES. 2 SPLICES
66 77 52 12 18 36 12 77 126 " "

SECTION A-A 72 83 57 12 18 39 12 77 138 " "

NOTES:
FOR OTHER APPROVED CONNECTIONS. SEE STANDARD PLATE 3124.

THE TOP EDGE OF ALL APRONS SHALL HAVE TUBING
REINFORCING (SEE SECTION A-A I. THE TU8ING SHALL BE
SUPPLEMENTED WITH GALVANIZED ANGLE FOR 77 11 X 52 11

AND 8:3" X 57" SIZES. ALTERNATE ROLLED TOP EDGE DESIGNS
APPROVED BY THE MN/DOT MATERIALS SECTION MAY BE USED.

CD FOR lB" THRU 29" SPAN PIPE-ARCHES. A FLAT STRAP
CONNECTOR MAY BE USED IN PLACE OF THE ROO CONNECTION.
STRAP CONNECTOR SHALL BE III WIDE, 12 GA. STRAP WITH
STANDARD 6 11 LONG X 112 11 OIA. BAND BOLT AND NUT.

® A 3 PIECE APRON WITH 2 SPLICES MAYBE USED IN LIEU OF
A 2 PIECE APRON. THE 3 PIECE BODIES SHALL BE MADE OF
3 EQUAL SECTIONS OF 12 GA. MATERIAL.

••
•

•
••

•••
APPROVED Nov .13, 1986

2IlJ~ti.~~_·
Director

Materials, Research and Standardsu'--_--=-...:.:::.=.=-==:.:.:::...J. -!L ....L .J
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••

VIEW x-x

=:

=:

...

;~r.<:'-:'._:~~.~<~
,; ~.

.1'.>'==='1:I W,F

..

x~

x1

BOLTS & LUGS FOR CONTRACTING
AND EXPANDING END OF SLEEVE.
SEE 51 AHOARD PLATE 3221. ANGLE
CONNECTION (CHANNEL I. FOR BOLT
ANO ANGLE SiZES.

EXPANDER DEIAIL

..

rCENTER OPEN SEAM AT1_ TOP OF PIPE

~ --r-.. rSLEEVE

..

--"':=---:'"::"~---":::.::.'::...-..:=,-.."..."

•..•

---- ..-------.1-' ~,----::...-...:=r

A

---l...!...

SAfETY APRON

..

PLACE 3A GROUT AROUNO CONNECTION

SIDE VIEW

CONCRETE PIPE JOINT TIES
SEE STANDARD PLATE 31'5

DRILL HOLES IN THE SAFETY APRON TO ACCE:PT TIES.
END arTIE MAY BE LOWERED so THAT THE HOLE DRILLED
IN THE SAfETY APRON IS KEPT BELOW THE GRAT[.
NUTS AND WASHERS WILL BE REQUIRED QN ALL TIES.
HOLES MAY HAVE TO BE DRILLED IN THE INPLACE PIPE. CD

CD'DRILLING OF HOLES AND INSTALLATION OF' JOINT
TIES REQUIRED ON PIPES SHALL BE INCEOENT AL
FOR WHICH NO DIRECT PAYMENT WILL BE MADE.
THIS ALSO INCLUDES GROUT PLACEMENT.

GRATE

..

PIPE JOINT TIE CONNECTION TO CONCRETE PIPE

SIDE VIEW

METAL SLEEVE CONNECTION TO POLYETHYLENE PIPE

..

-----~-~~~~~~~~~~~
....

., ." ...
" ' .: ,', . ,'.

..

114" BOLT. NUT AND WASHER ON EACH SIDE

SHOP FABRiCATED 16 GA. GALVANIZED
SLEEVE TO SAFETY APRON

RIVET WITH 3/8" X 3/4" RIVETS ON GIl

CENTERS DR SPOT WELD ON 6" CENTERS

ROADWAY FILL SLOPE

•

<'....:.:,:.• 't!.

..

.....

.... , .~."" ... :.: '1'....

'. :...:. ::.:...:-:....:~'. ,~. ><'; ;. '.

CONCRETE CULVERT

..

,..._.";,:.:;.~,.,~,:,,,:,:~

I
DRILL HOLES IN CONC. PIPE
TO ACCEPT SECOND SET OF J I I
TIES 60' FROM THE BOTTOM

I 2' II"

USE A MASTIC "'AIERIAL
BETWEEN PIPE AND
SLEEVE CONNECTION

OPEN SEAM. SEE
EXPANDER' DElAIL.

..A

~,.
.'"
~ '"
I'ii~
z~
~ ...
00..,..,
~i::
;0,.z
~~,,'"00
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~,.,.
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~
".

1 'll
'" "
;: I~' ~r;1 1 8
0 1
~ I'

£~ I~,., I Ig.

~ I~ I;:':z l' .
l:l I 1-
" 1:81 ~

1 1

••••

£.DGE OF

CUT:I r STEEL BAR

L-i0r:::DIA.
~.

NOTES,
GALVANIZE PER SPEC. 3394 AFTER
rABRICATlON.

SAFETY APRON SHALL BE CONSTRUCTED
or STRUCTURAL STEEL PER SPEC. 3306-

ALL CROSS BARS SHALL BE WELDED
ALL AROUND TO STEEL PLATE rRAME.

THE APRON SHALL BE FASTENED TO
THE CULVERT WITH A STANDARD
COUPLING B~ND. SEE STANDARD PLATE
3221. SEE SHEET 2 OF' 2 rOR
CONNECTION TO CONCRETE CULVERTS.

ALL CROSS BARS AND CENTER
LONGITUDINAL BARS SHALL BE 1·112"
01A. BARS AT HINGES SH.6.LL BE 3/04"
DI~. AS INDICATED.

CULVERT NOTCH DETAIL

•••

f
LONGITUDINAL BAR.
BEND AS NECESSARY.

•

CD EACH SECTiON SHOULD BE or EOUAL LENGTH roR

NUMBER or NUMBE.R "L" NO. OF' TOTAL
"~nPIPE SiZE or L£NGTH PIECES WEIGHT

AND TYPE
GAGE LONGITUDINAL

CROSS or TO GRATE or PIECES LENGTH
BARS BARS GRATE CD I APPROX.I or PIPE

15" ROUND 12 0 • "" t" 1 55 Les. 5' 0"
18" ROUHD 12 0 5 5'T" I 15 L8S. G' 9"
21" ROUND 12 I 6 1'1" 2 1-45 LBS. 1'6"
2,(" ROUND 12 1 6 8'1" 2 165 LBS. 9'3"
27" ROUND 10 1 1 10' 2" 3 205 LBS, 11' 0"
30" ROUND 10 1 8 11' on • 245 LBS. 12'9"
36" ROUND 10 1 10 14' 8" 5 325 LBS. 15' 3"
21" CMP~A 12 I .4 4'1" 1 85 LBS. 5'0"
2." CMP-A 12 I 5 5'1" 2 120 LBS. G' 9"
28" CMP-A 12 1 6 6'1" 2 155 LBS. 1'3"
35" CMP-A 10 I 6 8'1" 3 195 LBS. 9'3"

•••

"l "

----'Y"r

••

SlOE VIEW

TYPICAL SPLIT GRATE

------"-'--

•

TOP VIEW

6rl S

~

••

SlOE VIEW

TYPICAL SINGLE PIECE GRATE

w--------.l-..!-.

'----
---~

112" ROUND ---:"":::'::--'-='-=--1 '

ON ALLI:.~~NTE::K x 3" ----===-, - I~'-l.-==--:':::=--::._,-,G::'--'_;;:;;:::::::'""-,
WlOE STEEL PLATE ~ --:r_~::.__ -- I--:::-....,.....,

SEE CULVERT NOTCH DETAIL • ~

2" R.

TOP VIEW

•

....

I~ -r - - - EOOAL SPACIN~.~~.T~~EN CROSS BARS 1.1

......

~ It--

l- 314" DIA. STEELPBAR• WELD

~r ~ -or .a:l
3/4" OIAo STUD. Wf~ "-
TO SIDE or CULyERT to LOWER GRAlt. BEND BAR.

il \
TO SLIDE UNDER 3/4" DIA. STUD

" . WELDED TO SlOE or CULVERT•"
"" 3/.0(" DIA. STEEL BARS. WELD,

TO UPPER GRATE. SLIP
,

~
UNDER LOWER G,RrE BAR.

b.-~

'--~ ~

",I

•

!(l
,<lM..,n
M-
"';:)Mn
ili?:i
M-
~

o

•

~
!O... ",

~~
Z~
-<M

00..,..,
... ",,,>z
Oiffl
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... >
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~

'",,'"zr>
p!;5

M!D

~e

..,
§l

.. c
-'"... '"
2::0
ZZ

""",,,
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" ""'"0-
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::;;'",.n
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0'"Z"",'"
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• • • •• • • • • • • c.-c • • •• • • • • • • •
<I>~~ i ~ .
;! r:i NUMBER Utll NO. Of TOTAL II II

MI 0 PIPE SIZE NUMBER OF OF LENGTH PIECES WEIGHT M
o z AND TYPE GAGE LONGITUDINAL CROSS _OF TO GRATE OF PIECES LENGTH
!;ll I!i! BARS BARS GRATE (j) (APPROX.) OF PIPE

~ ~ I~ 18" ROUND 12 0 5 51 711 1 75 LaS. 6' g""'r I", 21" ROUND 12 1 6 7' 1" 2 145 LBS. 7' 6"
~ I~ 24" ROUND 12 1 6 8' 1" 2 165 LOS. 9' 311

'Z I II-" 30 11 ROUND 10 1 8 11'8" 4 245 LBS. 12' 9"gI ;., 'TOP VIEW 36" ROUND 10 I 10 14' B" 5 325 LBS. 15' 3"
I I0 -~ m21" CMP-A 12 I 4 4' 1" I B5 LBS. 5' 0"

Ig L!_ 2 24" CMP-A 12 1 5 5'1 11 2 120 Las. 6' 9"1-----,;;;... - --_ , 2 28" eMP-A 12 1 6 6' 7" 2 155 LBS. 7' 3"-

---...::::.:-I...!...:::.:-:::-::-:-::::~::::::::::::::i"iJ. 2 35
11

CMP-A 10 1 6 8'1
11

:3 195 lBS. 9' 3
11

L!

- ----"'(--;), (j) EACH SECTION SHOULD BE OF EQUAL LENGTH FOR SPLIT GRATE WHEN POSSIBLE.iii -!.. ® SPAN DIMENSIONS.
~~ ~
!il t SIDE VIEW J-- rANCHDR, (SEE DETAIL I

,.; Vi 1" lil TYPICAL SINGLE PIECE GRATE ~~
=I rrI " "1J::I: 0 »- ".- Z ",; :::0 ____

z ;li2~ -" ",'" EDGE OF

~ ~ ~".~';"':.•':.••:.'.: !;} ~ OVERLAP --t-t- ~ a If CULVlkRT~~~-I1""1 I I· 3= ~::' STEEL BAR

~ } i. :: ~ f \ --eJI t
CI--l ..... :::01-f VI _

P~ J ~~ !!: II I 1-1" DlA. STEEL BAR. . II fAR OIA.
'" Cl)" CIl c. H/4" NDM. DIA. STD. NOTCH END AND WELD ~,
". n :Zr 0 ~ PIPE NOTCH AND WELD I TO CROSS BAR
~ ~ Ii. ~". TO ctOSS BAR. I I CULVERT NOTCH DET AIL
~ !i1 sr :l ~I
rrB -I' ~'" 0 EQUAL SPACING BETWEEN CROSS BARS

~ ~ "M" NOTESI
..... TOP VIEW GALVANIZE PER SPEC. 3394 AFTER
ITI .... FABRICATlON.

. SAFETY APRON SHALL'BE CONSTRUCTED
or STRUCTURAL STEEL PER SPEC. 3306.

" 1:6 SLOPE "L " ALL CROSS BARS SHALL BE WELDED
l.' ~ (LONGITUDINAL BAR. ALL AROUND TO STEEL PLATE FRAME.

"" ~ ------.......... BEND AS NECESSARY. THE APRON SHALL BE FASTENED TO
~ ::u ~ n - - _, -,. r- THE CULVERT WITH A STANDARD
N !2 ~ rr1 "T'I 1/2" ROUND -.1.__ I COUPLING BAND. SEE STANDARD PLATE
~ IA 9 iR ~ ON ALL CORNERS ~ t..-=---...-\-!_::::--. 3221. SEE SHEET 2 OF 2 FOR
~ ~ ~ ~ / - i---:----- - -- .L!-.:. CONNECTION TO CONCRETE CULVERTS.

IT1 0 1/4
11

THICK X 3" ~ ~.::.-__ ALL CROSS BARS AND CENTER
1-_.&. "'.... WIDE STEEL PLATE -~;;; " LONGITUDINAL BARS SHALL BE 1-112"

SEE CULVERT NOTCH DETAIL -'" - it DIAMETER.
~ tJJ ~ NO GRATE OF ANY KIND IS ALLOWED
o ... ",;Jl ~ SIDE VIEW 2" R. J .r ON AN OUTLET WITHOUT A GRATE
~ N 0 ~ c . .:f BEING PLACED ON THE INLET ALSO.
NCO' M ~ TYPICAL SPLIT GRATE ANCHOR, (SEE DETAIL) --........, <,-

:r: c (MITERED PIPE SHOWN )
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••

.
L.<,-

•

ANCHOR WIDTH - W
30"

•

130'" 30"1 42"

•

NOTES,
ANCHORS SHALL BE CONSIDERED INCIDENTAL,
rOR WHICH NO DIRECT PAYMENT WIll BE MADE.

ANCHOR SHAll BE MINIMVM 14 GAGE GALVANIZED
STEEL PER SPEC. 3392.

All HARDWARE SHALL BE GALVANIZED AS PER
SPEC. 3392. .

<D AN APPROVED PR01£CnVE COATING SPEC.
2471.3LI SHALL BE APPLIED 70 ALL WELDED
AREAS.

o OTHER METAL SLEEVE CONNEC710N OPTIONS
MAY BE USED. AS APPROVED BY THE
HYDRAULICS SECTION.
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SIDE VIEW

ANCHOR DETAIL

SIDE VIEW
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METAL SLEEVE CONNECTION FOR ALL SMOOTH INTERIOR PIPE
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LL 1-112" X 2" X 3/10" X 2-114" LG.

PLAN VIEW

SLEEVE0

•

BEND ANGLE AS REQU~ ~
USE AN APPROVED MASTIC " .!,j.hhhlol",hh SLEEVE
MATERIAL BETWEEN PIPE

AND SLEEVE CONNECTlO~l ~OPEN SEAM. SEE 1/2" DIA CARRIAGE BOLT, NUTS

EXPANDER DETAIL. S. LUGS FOR CONTRACTING AND

EXPANDING END OF SLEEVE.
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\ .' • : .: I • ANCHOR, (SEE DETAIL),. ,, . ,
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cOUPLING BAND SEE
STANDARD PLATE 322l
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51 ANDARD
PLATE

NO.

30451

Note, ...-----
Rivet """'" half'" ....plln, IAI _

.... '" ••Iwtt _ U_ half <I ....11.'
tal tho IIihaf 0fIlI. ~

DnAIL OF COUPlING

2". 2".'1l6~·
tGalNRluoIl

, •• , 3/S"

To'" ... ""'" -......,f-....
72" sllUIOnI C.1iI.
culwtt INo. 10 gil...1iI~

ClOSS SECTION
OF HORSE PASS

PERSPECTIVE ViEW

STJoT! OF MINNESOTA

DEPARTAIENT OF HIGHIIAYS

UlI'ORMED METAL CUI.VERT
CATTLE AND HORSt! PASS

PART LONGITUDINAL SECTION ON t

2".2". '116" L
19a1_luoIhlwllOlor bolted
every tIilrd .-all...

CROSS SECTION
OF CATTLE PASS

Spoc. Rot. ,2501 0Itd '226

APPROVED Oct. 1, 19&6

t{/, d. £k~.
ASSISTANT CQMMISSION£Jt

ENGINIERiNG STANOARDS

Weld ami paint
with zinc ~nt

2" • 2· • 3116·~ -""'!IIIff',iW'"
(galvOIIlwl)

To bot slIapod frog --1-.../
66" slIIoIM 1:.M.
culYott (lie. 10 GIl. Min
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$1 AHDARD
PLA.TE
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306641.
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J

INSIDE VIEW

Concrete at corners inside of bOX~
culvert to be shal"'d as shown to
pennit efficient entrance of water.

PERSPECTIVE

- C.M. Culvert

C.M. culvert to extend
12" intn barre I of box
culvert.

•

Seam n<lt riveted
at inserted end

Concrete to be rodded
firmly between pipe and box -----,

Ld lugs for contraCling'
and expand ing end of culvert

EXPANDER DETAil

51"'c. Ref. 2501

STATE OF MINNESOTA
APPROVED Oct. 1, 1900 DEPARTMENT OF HIGHWAYS

w.~. &A.u..v C.M. EXTENSION FOll BOX CULV£1tT
ASSiSTANT cor.IJ.llSSIO,'lER

ENGINEERING STArlOAAOS

•........-----------------,-.-,
••••••••••••..
•..
:fIt........
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