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Index to Standard Plates for HydInfra Features
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Typical Casting Combinations for Manholes and Catch Basins
Structure — Manhole or Catch Basin Type A or B Cone, Precast
Structure — Manhole or Catch Basin, Masonry (block or brick)
Manhole Cover Casting

Catch Basin Grate Casting (round)

Design PM and PC

Concrete Pipe “3000”

Cattle Pass Precast Concrete
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Arch Pipe Concrete
Arch Pipe Concrete pg 2
Concrete Safety Apron
Concrete Flared Apron
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Concrete Arch Flared Apron
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Concrete Sectional Apron for Arch Pipe
CMP Pipe Round or Arch Dimensions
Structural Plate Arch Pipe Dimensions (18” corner radius)

[
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Structural Plate Arch Pipe Dimensions (31” corner radius)
Metal Flared Apron for Arch Pipe

Metal Safety Apron (3128 F sh 2)

Metal Safety Apron (3128 F sh 1)

Metal Safety Apron and Safety Grate (3128 H sh 1)

Metal Safety Apron (3128 H sh 2)

NN NN |
w N B O

N
S

Cattle and Horse Pass Deformed Metal Culvert (Steel Plate)
Extension — CMP on Concrete Box
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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.


STATE OF MINNESOTA
DEPARTMENT OF TRANSPORTATION

TYPICAL CONCRETE MANHOLE OR CATCH BASIN AND CASTING COMBINATIONS
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==reeserrronay
MANHOLE CATCH BASIN
COVER GRATE

3 *
Y/ —\  ——

MANHOLE CATCH BASIN
RING CASTING FRAME CASTING

CATCH BASIN
(WHEN NEEDED)

| e E———— i

ADJUSTING RINGS
(AS NECESSARY?

STRUCTURES

(&) CASTING NO, 801
PLATE NO. 4126

CASTING NO. 700-4
THRU NO. 700-10
PLATE NQ. 4101

(@ CASTING NO. 715
PLATE NO. 4110

CASTING NO. TI6
PLATE NO. 4110
(Z) CASTING NO. 700-4

THRU NO. 100-10 PLATE NO. 4125 CASTING NQ. 731
PLATE NQ. 4101 ONLY WITH CURB BOX PLATE NO. 4343

(3) CASTING NO. Bl (®) CASTING NO. T20 (¥) CASTING No.B21B
PLATE NO. 4151 PLATE NO. 4140 PLATE NO. 4161
CASTING NO. B14A CASTING NO. 721 CASTING NO, B22
PLATE NO. 4152 PLATE NO. 4140 PLATE NO. 4161
CASTING NO. 815 CASTING NO. 810 CASTING NO. B23A
PLATE NG, 4153 PLATE NO. 4149 PLATE NO. 4160
CASTING NO. Bl CASTING NO, 824
PLATE NO. 4154 PLATE NO. 4133

CASTING NO. 825
FLATE NO. 4134

(@) CASTING NO, BOZA
: PLATE NO. 4129

CASTING NO. BO5
PLATE NO. 4132

CASTING NO. 806

REFERENCE DATE: 10-19-95

e,

"/cuRB BOX m\k

@@

® ©

CATCH BASIN
GRATE

#

-

CATCH BASIN
RING CASTING

CASTING NG. B31A
PLATE NO. 4161

CASTING NO. 8334
PLATE NQ. 4180

PLATE NG. 4010

DESIGN A
PLATE NO. 4000

DESIGN F
PLATE NQ. 4005

DESIGN C ,
PLATE ND. 4002

DESIGN G
PLATE NO. 4006

DESIGN H
PLATE NO. 400&

PRECAST BASE
PLATE NO. 4011

‘
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3 §
PIFE
PIPE
i RSN
2% . a9, e g lr-
AN A fm—— B POURED CONCRETE BASE.
= E- 5II 4l0]|
iz CLR.
L 54
" SECTIONAL VIEW
TYPE A CONE
NOTES:

REINFORCING: SINGLE LINE STEEL WIRE FABRIC PAVING AN
AREA OF NOT LESS THAN 0.12 SQ. IN. PER FOOT OF HEIGHT.

(D 2'3" NOMINAL OPENING.

@ PROYIDE MORTAR FILLETS TO FIT THE BOTTOM PORTION OF

PIPE TO DIRECT FLOW 7O OUTLET.

(D TYPE A CONE SECTION SHALL BE USED UNLESS OTHERWISE

INDICATED IN THE PLANS. FOR SHORT COME SECTION USE

3'2-3/4"

—————— L——-———-—-w

6" —

TYPE B
CONE_SECTION
&)

An -

©)

5l|

40N

PLATES INDEX.

SECTIONAL VIEW
TYPE B CONE

BASE

REINF. IS 0.12 5. IN. PER FT. IN EACH
DIRECTION FOR ALTERNATE PRECAST
24 CONC. BASE, SEE STANDARD PLATE 401i.

SEE TYPE A CONE FOR ADDITIOMAL INFORMATION

@ THE ELEY. OF LINE A SHALL BE EQUAL TO OR ABOVE LINE B,

@ REFER TO PLAN FOR CASTINGS REQUIRED. USE
ADJUSTING RINGS WHERE NECESSARY, SEE STANDARD
CASTING AND PRECAST CONC. ADJUSTING

RINGS, SHALL BE SET ON FULL MORTAR BEDS.
@ REFER TO PLANS FOR ANY STEP REQUIREMENTS.
@ SEE STANDARD PLATES INDEX FOR OTHER APPROVED JOINTS.

TYPE C. SEE STANDARD PLATE 4010.
. DESIGN F
APPROVED _ JULY 31, 1995 STATE OF MINNESOTA | SPECIFICATION | STANDARD
——————— DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
Zlpatd). £, forr” MANHOLE OR CATCH BASIN 2505 vo.
T TYPE A & B CONE SECTIONS o 40051
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TOP VIEW
MASONRY & BRICK
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Tl e— PLASTERED
- _ 7T\ EXTERIOR
2|8 /O s
=|= 3 e L+
= é 12!’ A ."- f '.'l.
Ol f““l{-— DOTTED LINES T
=5 °f  INDICATE T
o Trof ALTERNATE ot
L CONSTRUCTION -
117
l' .'
s 4'0" DIA. 8"
u e N
< LINE A (D -
£ L
= LINE B ®L :
el
ol
ol
[+
-
4]
— P PPN A
@ . 9 v, 'v‘ ¢ ¢ v
e 2" CLR. :
nl= - £' 0" DiA.
SECTION

MASONRY UNITS

NOTES: g ‘
REFER TO PLANS FOR ANY STEP REGUIREMENTS.
(D 2'3" NORMAL OPENING. WHEN GRATE FRAME CASTING
NO. 806 {SEE STANDARD PLATES CASTING LIST ) IS USED,
THE OPENING SHALL BE 2'6",

@ PROVIDE MORTAR FILLETS TO FIT THE BOTTOM PORTION OF
THE STRUCTURE AS SHOWN, TO DIRECT THE FLOW TO THE

5
PLASTERED
EXTERIOR
z
«£(&
=5
= |
Q
%2 SEWER BRICK
[a} LAID FLAT &
RADIALLY
iy 4'D" DIA. a"
& ) v
< W
- LINE A
% (1171 © T\
> LINE B ©L WA
|
o = 2 il
g [E=3
@
@ g r 9 - ) " 9
2 2" CLR.
n|E 6'0" DIA,
SECTION

SEWER BRICK

(3 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 PRECAST CONC. ADJUSTING
RINGS, SHALL BE SET ON FULL MORTAR BEDS.

@ 8" POURED CONCRETE BASE. FOR ALTERNATE PRECAST
CONCRETE BASE, SEE STANDARD PLATES CASTING LIST.
BASE REINFORCEMENT: .12 SQUARE INCHES PER FOOT IN EACH

OUTLET. DIRECTION,
DESIGN A
. OCTOBER 17, 1994 STATE OF MINNESOTA SPECIFICATION | STANDARD
APPROVED DCTOBER 17, 1934 DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
NO.
Zpiat)). frfon” MANHOLE QR _CATCH BASIN 2508
__________ : REVISED 400
STATE DESIGN ENGINEER FIELD CONSTRUCTED B-22-95 0J

4
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JTOHNVIN HOd 9NILSYD H3A0D

NOLLY LHO4SNYYL 30 ININIHVCIQ

YLOS3INNIN 40 31ViS

LIFT
HOLE (@)

11747

3/8"

STACKING LUG

3/16" HIGH

MAKE TREADS

} 4—5/32"|

17 VENT HOLES(5)

LIFT HOLE -

TOP VIEW

BOTTOM VIEW

1-1/4"

TOP VIEW

Telnls

STACKING LUG

LIFT HOLE

@

MAKE TREADS

4-5/32% |
3/16™ HIGH

BOTTOM VIEW

CASTING NO. 715

CASTING NO. Tie

0S¢

3ON3HI43
NOILVJIJIO3dS

| El0)1)4
N

ALyd
QHVANYLS

25-3/4" 25-3/4"
= 1-1/4" 3/qn = 4-5,324 = 1-1/4" . LIFT 4-5/320
L2 ¥ - -8 T|  HOLE (3) .
SIB o SR ) S
] RN B N [ [ N s 3 RS [
! ! ®4|' ! e 1 1€ |'
1/8'"RAD. THREE STACKING " 1/8" RAD, THREE STACKING ) "
2 TYP, LUGS AT 120° APART lL7/8" &) TYP. LUGS AT 120° APART e 778,
1/8" RAD. 174" RAD. 1/8" RAD. 174" RAD.
TYP. SECTION TYP. SECTION
NOTES:

587 811 - 211 "ON ONILSY)
*SHT SIT - S1I "ON ONILSYD

THESE COVERS TO BE USED WITH RING CASTING NO. T00-T 70 700-10
OR FRAME CASTING NO. 770.

ON OPPDSITE SIDE OF TOP SURFACE PLACE CASTING NUMBER, LETTERS
( MN/DOT ) AND NUMERALS TO BE 3/4''IN HEIGHT AND DEPRESSED 1/8'.
@MACHINE FINISHED THICKNESS TO BE 13/16'.
@COVER SHALL BE MADE OF GRAY IRON. CLASS 35B.
@LIFT HOLE 1-1/4'' DIA. AT THE TOP, 1-1/2" AT THE BOTTOM.

@EIGHT {B) VENT HOLES IN OUTER CIRCLE. NINE {9) VENT
HOLES IM INNER CIRCLE. HOLES ARE 3/4" DIA. AT THE
TOP AND 1''DIA. AT THE BOTTOM. INNER CIRCLE IS 2"
FROM THE GUTER CIRCLE.

5 ‘ . Standard Plates for HydInfra Features May 7, 2010




c
25 &: :
B o x
]
[ K < 1 1
a3 m
532 MN/DOT MN/DOT
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L4
g
"Ti m
- O
. % > 5 \ ! / \ t /
Q |l
ool N g | > g
m
X>%;: \'--.___-.—-/ \&|_J.-J/
-3 S5 720 721
SO - 3E i 1
o Z 5
W%y TOP VIEW TOP VIEW
By, %E CASTING NO, T20 CASTING NO. 721
mN i
& 38
== , 2'1-3/4" DIA. , . 2°1-3/4" DIA.
2 , 9 SPACES AT 2-1/8" = 1'7-1/8" , , 9 SPACES AT 2-1/8" = [ 7-1/8" . o
7y l " [ —1 E
' "'—r‘l" : ! : 13/16" : 3 _._I_r_ln ! o2
.13/16" I I 1 & ; ) I I 1 n | ~{io =
% ! ] MACHIN Z
MACHINE 7B ACHINE | -
” FINISHED — a8 FINISHED 7. Z 7R/
o x4 s8v ||| 12n | l 13716 58« RS | - |52 CIA W RV LY al pen ] 5/8" R,
o3l . he — QIEE '
3_: L\)ﬂ mm 2'1-5/8" DIA. i 2'1-5/8" DIA.
wl e A519¢
SR EE
& mef -3 SECTION A-A SECTION A-A
ZH 2
ZZ X CONCAVE.,
XA
L niz=z
N NOTES: _
525 THESE GRATES SHALL BE USED WITH RING CASTING NO. 700-7 TO 700-10. () LETTERS ¢MN/DOT ) AND NUMERALS (720 & 7215 SWALL BE 3/4 INCHES
O THE] IN HEIGHT AND DEPRESSED 1/8 INCHES.
= Siky :
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:& SLOPE DES]RABLE-] /—ROADWAY SHOULDER

REINFORCED CONCRETE PIPE - CLASS II
( SEE STANDARD PLATE 3000°)

EARTH DITCH BLOCK
(S0D SLOPES )

ign
MIN.

CIRCULAR OR
PIPE-ARCH

ELEVATION

REINFORCED CON%RETE PIPE

VIEW B-B

156 SLOPE DESIRAB:.E7 r ROADWAY SHOULDER

CORRUGATED METAL PIPE

EARTH DITCH BLOCK
(S0D SLOPES )

MIN.

NOTES:

INSIDE DIAMETER OF CATCH
BASIN WILL BE INDICATED
IN THE PAY ITEM.

FOR USE PRINCIPALLY FGR
MEDIAN DRAINAGE.

CIRCULAR OR

PIPE-ARCH ANGLE WILL BE SHOWN IN
ELEVATION PLAN FOR ARCH PIPE.
CORRUGATED METAL PIPE DESIGN PC
DESIGN PM
APPROVEC QOct. 1, 1967 STATE OF MINNESOTA SPECIFICATION | STANDARD
Z / Vi Pl ' DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
dl /, th:ZW 2506 NO‘.
ASSISTANT COMMISSIONER 4 CATCH BASIN
CONCRETE PIPE AND METAL PIPE REVISED 4017C
ENGINEERING STANDARDS _ 4-38-01
7 Standard Plates for HydInfra Features May 7, 2010
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J D1 D2 D3 D4 TOLERANCES IN DIMENSIONS:
B _|SQFT. , INCHES D: £ 1.5% FOR 12" TO 24D, % I% OR 3/B"
12 | 0.79}1-3/4}3/16) 13-1/4| 13-5s8] 13-7/8| 14-1/4 WHICHEVER IS GREATER FOR 27" TO 108" D.
15| 1.23]2 3716 | 16-1/2| 16-7/8| 17-1/4] 17-5/8 b1, D2, D3, AND Dd: % 3/16" FOR 12" TO 30D,
18 | 1.77]2-174] 3718 19-5/8] 20 20-3/8| 20-3/4 * 174 FOR 33 T0 108D
21 | z.40|2-1/2|3/16| 22-7/8) 23-1/4| 23-3/4} 24-1/8 T: NE?VT A-RES:,?IITE%\?‘HITCHEEEEE:I?S gREAYTEMRORE THAN
24 | 3.14t2-374|3/16| 26 26-3/8| 27 27-3/8 . ’ )
27 | 3.98]3 3716 | 29-1/4| 29-5/8| 30-1/4] 30-5s8 Ji ALL SIZES & 1/4%
30 4,911 3-1/4| 3716 32-3/B 32=-3/4 33-1/2 33=-7/8 LAYING LENGTH: SHALL NOT UNDERRUN BY MORE
33 | 5.94|3-1/2| 174 | 35-1/2| 36 36-3/4| 37-1/4 THAN 172
36 | 7.07|3-3/4] 174 | 38-3/4| 39-1/4| 40 40-1/2
4z | 9,624 1/4 | 45-1/8| 45-5,81 46-1/2( 47
48 [12.57| 4-1/4{ 174 | s1-1/2| 52 53 53-1/2
54 [15.90|4-1/2| 1/4 | 57-1/8| 58-3/8 | 59-3/8| 59-7/8 -
80 {19.63|5 174 | 64-1/4| 64-3/4] €8 £6-1/2
66 [23.76|5-1/2] 1/4 | 10~-5/8] 71-1/8] T2-1/2| 13
72 }28.27] 6 174 | 77 17-1/2| 79 79-1/2
78 |33.18]6-172 | 1/4 | 83-3/8] 83-7/8) 85-5/8| 86-1/8
84 38,487 174 | 88-3/4| 90-1s4| 9z-1/8| 92-5/8
40 | 44,18 7 174 | 95-3/4] 96-1/4| 98-1./8| 98-5/8
96 |50.27| 7 174 |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| 174 [115-1/2(116 118 118-1/2
ALTERNATE BELL TYPE END
J -/’ OR SEE STD. PLATE 3008
T T T ——
- A
— GROOVE
TONGUE END -
— — END
| <>) S N o S S $
o b=y o o = ’
€ oF PIPE '
____Z.:__,m_._._m_.._L___L_,M.._ ——y ]
SECTION AT PIPE JOINT
APPROVED Aug. 31,1989 STATE OF MINNESOTA SPECIFICATION | STANDARD
DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
! .? 5{ , NO.
: INE A COOT: £ 2501
Dirsctor JOINT DIMENS[ONS FOR B-WALL AND C—WALL 2503 3 OF &
Materizls, Ressarch and Stundards

8
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CONSTRUCTION NOTES: ,‘
IF THE SPLICES ARE NOT ELECTRICALLY WELDED, THE.REINFORCEMENT

SHALL BE LAPPED NOT LESS THAN 40 DlA.

IF SPLICES ARE ELECTRICALLY WELDED, MEMBERS AT EITHER A WELDED
SPLICE OR INTERSECTION SHALL DEVELOP A TENSILE STRENGTH ACROSS
THE WELD NOT LESS THAN THE KIN. REQUIRED STRENGTH OF THE FABRIC.

FOUR FT. LENGTHS SHALL BE USED ONLY TO SECURE REQUIRED LENGTH OF
CATTLE PASS. SHORT LENGTH OF PIPE SHALL BE INSTALLED NEAR ENDS

OF CATTLE PASS.

NOT MORE THAN TWO 4 FT. SECTIONS PERMITTED IN ANY CATTLE PASS.
FILL OVER TOP OF CATTLE PASS: 1 FT. MINIMUM, 15 FT, MAXIMUM.
DESIGN OF FLARED END SECTION SHALL CONFORM TO INTERMEDIATE
SECTION. -

ROUNDED EDGE PERMITTED ON SLOF'ED END.

5II

2N

! K PLACE GROOVED END UP GRADE AND TONGUE END DOWNGRADE.
1-174" CAST HOLES PLACED OME LIFT HOLE SHALL BE CAST IN EACH SECTION OF PIPE.
if:céi'.h Egg’;‘g\fggglg% Tr?ss TAPERED CONCRETE PLUGS SHALL BE FURNISHED FOR CLOSING LIFT HOLES.
¥
: TIE BOLTS SHALL BE EITHER THE ADJUSTABLE TIE OR THE U-BOLT TIE
(SEE OTHER STANDARD PLATES ) o ow TN STANDARD PLATE 3145, THESE SHALL BE INSERTED FROM THE
TOP VIEW INSIDE WITH THE NUTS ON THE OUTSIDE.
z _T___ CATILE PASS SIZE
S E U —— =608 =)
et e F B | 2-1/8" Z
- €l G/B" 374"
| ° . E|2-1/74" | 2-1/4"
—- & Fl2-17167 | 2"
l\ G| &/8" 374"
= — W1 257160 | 2-1/4"
..__.]! 1 4_1/2u B
J|5 o" &' OV
- K 3! oll 4! oll
Lj2'6" 2"
AN A A ST AT S M| 211" T gt
=1___..¢ AT N .""Z.‘”'. RN U p N 5|0" 7'0”
0 FACES OF WING WALLS SHALL l—smuzmzcn HEE 3"
SECTION ON Q_ END VIEW .
} : ESTIMATED WEIGHT:
TA F FLAR T 7,320 LBS. (60')
DETAILS © LARED END SECTION e e o

{REINFORCEMENT NOT SHOWN 3

LIFT HOLE

5"

Az (LAP SECTION OVER 180° ARC )

20"

1 1
60" OR 4'0 7 - .

CLASS {II PIPE
CONCRETE 4000 PSI

...L].. Aﬂ]

1-1s20
w STEEL AREA
= @l 7y / S0. IN. PER LIN, FT.
- K OHE DS RRN R - | A Az As
A‘J : n . lm—-SYMMETRICAL 0.26 | 0.15 | 0.20
ABOUT & APPROX. WT. OF SECTION
SECTION ON § SECTION A-A (60") 1110 LBS. PER FT.
(72" 1240 LBS. PER FT.
DETAILS OF INTERMEDIATE SECTION
_EOVED Fell, _1_6_}9_7_8 STATE OF MINNESOTA SPECIFICATION | STANDARD
DEPARTMENT OF TRANSPORTATION - REFERENCE PLATE

NC.

V/%@J REINFORCED. PRECAST. CONCRETE .
- =1 | 3020F

S (60 IN. & 72 IN.)

Director
Materials, Research and Standards

. BE VERTICAL BELOW THIS LINE ABOUT G

9 Standard Plates for HydInfra Features May 7, 2010




s

TABLE OF DIMENSIONS
= '
2 |G&|ex =
Z=|25|Ed % z DIMENSION REQUIREMENTS IN INCHES 2%
35[53|=%| ® | & By
Zwv|B83 =
kel €2 | .
IN JINOYS.F. | IN IN. + 2 b < i & + g Ri Rz R3 LB.
221 180 1.7] 15-172 72| 2-172 | 1-3/8| 378 374 2 | 14/8 | 378 1| 21-1/2] 13374 | 54/4] 175
28] 24] 2.8 18] z8-1/2] 3172 | 15/8] 172 | 1-3/8 3| 1378 | 172 | 1578 [30-11/16 | 14374 | 4578 | 320
36| 30| 4.4] 22-1/2] 36-1/4 4 | 1-13/16 | 578 | 1-9716 | 5-1/2 | 1-8716 | 578 | 1-13/16 1] 18-374 | 6-1/8 | 455
44| 36| 6.4] 26-5/8] 43-374] 4-1/2 2] 374 | 1-3/4 4 | /4| 374 2 82| 22-172 | 6-172] 610
51] 42| 8.8131-5716] 51-178] 4-1/2 51 374 | 1-5/4 3 | 1-3/4 | 374 2 T3] 26174 | 1374 | 740
56| 4B [11.4 36| 58-172] . & | 2-1/41 374 Z g 21 374 | 2174 Y] 30| 6-1/8| B9
€5 ] 64014,0 40 65| 5-1/2 | 2-1/2| 3/4 | 2-1/4 € 2174 | 374 | 2-1/2] 92-1/2] 53-378 10| 1055
73 60 017.7 I3 73 5 | 35716 | 374 | 1-15/16 € | 2-3/4 | 374 | 2-1/% 105 37-1/2 o 5345
BE| 72 25.6 ] B8 T | 313716 1| 2-3/16 5 | 3174 1 | 2-3/4 126 45 | 135716 | 1565
102 | 84 [34.% 62 102 8| 418 1 1 2.7/8 6 | 3472 T | 31723 16e-17z §2 | 14-1/2 | 2490
115] 90 [44,5 T2[115-1/2] 8172 | 4-174 1 {3474 7 | 3374 1T | 3374 183 &9 18 | 2900
122} 96 |51.7] 11-1/2|122-378 5 | 4172 1 | 317z i ] 1 % 218 62 20 | 3510
135 | 108 |66.0] 87-1/8]138-1/2 10 £ 1 ] T | 4172 1 iz 269 70 22 |_4400
154 [ 120 [B1.E] 96-776 154 0| 5/2 W EEYE 7 5 1 5 [ 301378 78 24| 5400
165 | 132 [99.1}106-172] 168374 10 5 i 3 ¥ 47z 1 | 412 329 85-5/8 | 26-1/6 | 5390
(A} EQUIVALENT DIAMETER EQUALS DIAMETER OF CIRCULAR PIPE WITH APPROXIMATELY EOUIVALENT
CROSS-SECTION AREA. ¢ PIPE o
STIRRUP REQUIREMENTS (B)
—
4 EE TOR BOTTOM
2 |34 SIDES CENYER
§§ =¥ As1 Y Asl z sl
sl s X ) S
mo 114 | 1va 11 | Tona | Iva | 1a |1ota | Iva A | 1ma | va | 1 | va
IN, | IN. { IN. | IN. . 1.
73] 60] 5 |2'8" .20] 4 T8z 0" .57 .66 5 T8 14" .20 .20
BB| 72] 5 |3 2" 201 4 Z 0" 25" ,39].65] & 20" I'1|.20 | .20
102] 84} 6 |3°8" 2201 4 PO A 371.64] & 23U 10" « 20 | .20
115] 90| 6 |4 2" 201 4 T 31" .361.69) 6 267207 .20 | .20
122] 96| 7 |4E" 20| 4 297 53" .530.611 7 STav| 21 27| . 20 | . 20
136 [108] 7 |5 0" .20 |4-172 10 58" .33 ].68] 1 7172 6" .20 |.20
154 (120 & |5 6" 20| 5 FT5 42" 30 |.62] 8 S0 2 97|, 20 |.20
169 1321 7 511" .20 172397 390 3042 7 33 e .50
(8) SEE STANDARD PLATE 3007 FOR STIRRUP OFTIONS. STIRRUP DETAILS

S = MAXIMUM STIRRUP SPACING IN INCHES MEASURED AT CENTERLINE OF WALL.
Ast= MINIMUM RADIAL REINFORCEMENT IN SQUARE INCHES PER SQUARE FOOT OF WALL MEASURED AT CENTERLINE OF WALL.
X, Y. & Z ARE MEASURED AT CENTERLINE OF WALL.

GENERAL NOTES:
L LAYING LENGTHS: 22" T0 122" DIA.(6'& B'} 138" DIA. (4'& 6'), 154" & 169"

DIA.(4* & 5") DOUBLE LINE
* g oL+ o REINFORCEMENT Vo m
2. THREE-EDGE-BEARING-TEST REQUIREMENTS OF SPECIFICATION 3236 ARE NOT :t_—_‘_—:. = o ST wm e o _‘:}
APPLICABLE. W e e e e =

3. BEDDING: CLASS "B" BEDDING, SPEC. 2451, REQUIRED.

BASIS OF DESIGN:
1. ULTIMATE STRENGTH ACCORDING TO 1877 AASHTQ STANDARD SPECIFICATIONS

RISE

FOR HIGHWAY BRIDGES, USING U = 1.50 *+ 2.5 (L1 ). ]

2. LIVE LOAD BASED ON HS 20 LOADING WITH IMPACT AND DISTRIBUTION IN
ACCORDANCE WITH H ANDA F N WAY

3. FILL LOADS ON PIPE ARCH DETERMINED BY ACPA DESIGN DATA 17 PROCEDURE - [ e ......,_J;;.
FOR POSITIVE PROJECTING CONDUIT, USING rgg = 0.5, p = .7, w = 120 LBS./L.F., AND T = - —

BEARING ASSUMED TO ACT ON BO% OF THE CULVERT WIDTH. SINGLE LINE

REINFORCEMENT

4, MAXIMUM DEPTH QF COVER, "EMBANKMENT CONDITION.® 3¢ .
CLASS IIA B FT. LAYING LENGTH 7
CLASS TIIA 16 FT. j
CLASS IVA 231 FT.

#MAXIMUM DEFTH OF COVER MAY BE INCREASED 25% OVER THE DEFTH
LISTED FOR THE "EMBANKMENT CONDITION" WHEN INSTALLATION IN
A "ZERO PROJECTION TRENCH CONDITION."

bl

LONGITUDINAL SECTION

STATE OF MINNESOTA ' SPECIFICATION STANDARD
DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
3 53 oy 2501 NO.
7 ‘ARC et 3014J
REVISED :
Technical Services GENERAL NOTES, nmzusmus & STIRRUP REQUIREMENTS 5-3-89 AK.J. 10F 2
10 Standard Plates for HydlInfra Features May 7, 201




(A) EQUIVALENT- DIAMETER = DIAMETER OF CIRCULAR PIPE WITH APPROXIMATELY EQUIVALENT CROSS-SECTION AREA.
f'¢ (Kksl)=MINIMUM COMPRESSIVE STRENGTH OF CONCRETE IN THQUSANDS OF POUNDS PER SQUARE INCH.

TABLE OF REINFORCEMENT REQUIREMENTS ‘
=3 A<, CONTINGOUS

2 [EE| ve ket BASIE FET ORS¢ As, ADDITIONAL REINFORCEMENT
£z |28 TANER CAGE | OUTER CAGE U_- INNER CAGE V - OUTER CAGE N
2 'gg CLASS DDEN TOP BOTTOM BINE ‘
et A [ [ i | TA | TR TR TR IIA VA ol 1rg | oocafava | e | ooa | ava st A TR TR
zz| 18] 4 .42
26 241 4 22 ‘
36 30 4 .22 17 2] .22 .08 N
44| 36| 4 ¥3 a7 157 .21 T-o08 T3[17 _
51 42| 4 .26 .19 777,26 .08 6] 19 ,
58] 48] 4 .24 NT] 110"} .24 .08 407.18 ‘
§5] 54| 4 .24 .19 o7 . 24 .08 76" 18
73] 601 5 | 5 | 5 |.24] 35| -54[.161.35( .53} 24,24 |11 (.15 (.11 .35( .54[50°| .18 35| .53 ,
B8 | 72| 5 | 5 | 5 |.23] .43 .63[.21].42] .61]2°9°.23 |12 17 .19 .43 63| 607} .21 | .42 .61
102] 84] & | 5 | 5 [.23].50] .73].231.48] 71| 33" .23 | .15 |.19].23 .48| .73[70"|.231.48 [ .71 ‘
115| 90 & | 5 | & |.28] .54] .88|.28.54] .85 317,19 |.16].21 .28 | .54 .88[ 60|28 |54 85 '
122 86| 5 | £ (5 |.30] .54 .90|.30{.54 | .86[3i0" .18 |.16 .22 [.30 | .54] 90| 8'6"|.30 | .54 | .89 _
1381108 & | 5 | 6 |.35] .63]1.03].36 .62 [1.00] 44" .12 |16 .28 | +35| .62]1.03] 3°6*|.36 | .61]1.00 | ‘
154120 5 | 5 | & |.39 | .66]1.06.38 |.6611.02/4'10"| .08 | .16 .27 .35 | .66]1.06]10°6"| .38 | .85 (1,07
16911321 5 15 .50 .86 |.49].90 S5 .07 .23 50 1.90]  [mov].49]1.87

As = CIRCUMFERENTIAL STEEL AREA IN SQUARE INCHES PER LINEAL FOOT OF PIPE BARREL IN EACH CONTINUQUS
BASIC CAGE AND SUPPLEMENTAL REINFORCEMENT DESIGNATED "U™ AND "V™.

u = HALF BAR QR 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 POSITIONED EQUIDISTANT

WITH RESPECT - TO ENDS OF "U" REINFORCEMENT.

SINGLE LINE

DOUBLE LINE REINFORCEMENT

REINFORCEMENT

A= RISE Ry

-9
B=A+a/ ®; - Ry 12 -¢2

RISE

lll
COVER

lll
COVER

SPAN
REINFORCEMENT DETAILS

1. STEEL FABRIC SHALL CONFORM TO REQUIREMENTS OF ASTM A 185, fy = 65 ksl

2. If REINFORCEMENT BARS ARE MSED, INCREASE TABLE VALUES FOR REINFORCEMENT AREAS BY 8%. REINFORCEMENT
BARS SHALL CONFORM TO REQUIREMENTS OF ASTM A 615, GRADE 60, ¥y = 60 ksl

MINIMUM COVER OF REINFORCEMENT SHALL BE 374", MAXIMUM SHALL BE 1"+ 10X OF t OR 1-1/2" WHICHEVER IS GREATER.

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

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.

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 & IN.. THE CONTINUITY OF THE CIRCUMFERENTIAL REINFORCING STEEL SHALL NOT BE DESTROYED
DURING THE MANUFACTURE OF THE PIPE.

3
4

5

&

pROVED Y¢t- ?;9._1.9;8.!_.. STATE OF MINNESOTA SPECIFICATION | STANDARD
DEFPARTMENT OF TRANSPORTATION REFERENCE PL%TE
NO.
REINF ORCE CQNCRETE 2205
i REVISED 3014“'
Technical Servicas REINF’ORCEMENT 10-12-2000 Ak ] 2 OF 2
11 Standard Plates for HydInfra Features May 7, 2010



|

OVERALL
WIDTH

VARIES

-]

e

OVERALL
., PIPE

PIPE
SIZE
|

REINFORCEMENT

11

[

SEE DETAIL C

121

TOP VIEW

2 HOLES FOR CONCRETE PIPE TIES ()
2" % 2-3/B" DEEP NOTCH TO RECEIVE

GRATE IF REQUIRED.

SEE NOTCH DETAILL.

7

i
: ADDITIONAL
| x ND. 13 BAR
1 EACH SID
| - z A S o
)
16" TYP. \
HANDLING HOLE
32-1/2" TYP,
L
SIDE VIEW

DESIGN OPTION NO. 1

l:6 SLOPES

2-5/8" %

| s

OVERALL
HEIGHT

| OVERALL l
WIDTH
END VIEW

PIPE A B L OVERALL | OVERALL | WEIGHT
SIZE INSIDE | § -G HEIGHT | WIDTH | {LBS,} 2n .
15" 15" 40" |9 4-1727) 24 24" 1800 /‘\7 :\f
18" 18" 40" {9 a-1/2m] 24" 24" 1700 -
24" 24" 0" [z a4 (@] 30 30 2800
"R
14 SLOPES
PIPE A B L OVERALL | OVERALL | WEIGHT NOTCH DETAIL’
SIZE INSIDE | § -§ HEIGHT | WIDTH | (LBS.) )
24” 24" 4l oll BI SII 30" 30“ 1900
NOTES: - .
R [ALL REBARS ARE IN METRIC DESIGNATIONS]
N ) THE DESIGN USED IS THE CONTRACTOR'S OPTION.
AR \?l REINFORCING STEEL AND CONCRETE PER AASHTO ML7C,
" ‘]1 Pt ,i REINFORCEMENT SHALL CONFORM TO STANDARD REINFORGED
r i COMNCRETE PIPE CLASS II, LOCATED AT CENTER OF WALL
J o 1 L1 PLUS ONE (1) NQ. 13 BAR, TOP, BOTTOM AND EACH SIDE.
= —
= o { H JOINT IN END SECTION PER STANDARD PLATE 3000,
nl § ! ;' TOP EXPOSED CONCRETE CORNERS SHALL HAVE 3/4" CHAMFER.
& I : TIE BOLTS AS REGUIRED.
; u_oi U/\/\, (1) SEE PLANS FOR TYPE OF END REQUIRED.
{Z) TWO PIECE CONSTRUCTION PERMISSIBLE.
DETAIL C (3) SEE STANDARD PLATE 3145 FOR DETALS.
apPROVED  SEPT. 19, 2000 STATE OF MINNESOTA SPECIFICATION | STANDARD
“““““““ DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
‘ : NO.
MA’/M ST CONCRETE SAEETY -APRON: 2501 3022C
STATE DESIGN ENGINEER (DESIGN OPTION NO.1) 10F 3

12
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c

OPTIONAL DESIGN

-,
-
-
=
Tl -

ROAD SURFACE

=

NORMAL
SHOULDER
SLOPE

“ru:ﬂ:_u*”#
]
I [¥1])
I
-
 EN (S
x = i, PLANNED CULVERT C . 2
TSR LENGTH
T SLOPE DETAIL
TOP VIEW © '
NOTE: REINFORCEMENT AND DESIGN OF END SECTION ngv
GROOVED END ON OUTLET END SECTION. SHALL CONFORM TO STANDARD REINFORCED CONCRETE
TONGUE END ON INLET END SECTION PIPE CLASS 1L "B" WALL.
c B SLOPE = ¥ TO X ROUNDED EDGE PERMITTED ON SLOPED END "B,
- HANDLING HOLES SHALL BE PROVIDED AS NECESSARY
- FOR HANDLING OF APRONS.
. :
Y
[+
Lab
[=
1]
g R
= BAR OR STEEL FABRIC
/_ REINFORCEMENT—\ «
- D o
[&]
LONGITUDINAL SECTION END VIEW
SEE STD PLATE 3000 FOR -ADDITIONAL REQUIREMENTS
WEIGHT
APPROX,
PER ,
DIAM. | gptron YSLTOOPEX T A B c D E G R )
| (LBS.) ‘
1z" 530 )1 10 2.4]2" Q" TR 48-1/8"|72-778" | 24" Jz" I-1/z"] 0.07
157 740 | 1 TD 2.4 |2-1/4"| &° 27" 36" 73" 30" 12-174" {i-1/2"| 0.07
18" | 990 |1 T0 2.3 |2-1/2"|9" 27" aE7 (13" “36° |2-1/2" |i1-1/2"]| 0.07
21" | 1280 11 10 2.4 |2-3/4%[ g" 36" 31-1/2"|73-172" | dz" [2-374" [1-172"| 0,07
FRE4N: |- 1520 | 1°T0 2.5|3" 9-1/2" |d43-1/2" | 30" T3-1/2" | 48"  |3" 1-1/2"] 0.07
27~ | 1930 [ 1 TO 2.5 |3-174"| 10-1/2" |49-1/2" | 24" Tici/z" | 54" |3-174" |1-172"] 0,13
30" | 21906 |1 TO 2.5 |3-1/2"] 12" 54" 18-374| T3-374" | 60" [3-1/2" [1-1/2"] 0.14
36" | 4100 !t 70 2.5]4" | 15" 63" 34-3/4"|67-374" | 12" 4" 1-172"| 0.1z
47" | 5380 [1 10 2.5 ]4-1/2"| 21" £3" 35¢ 98" 78" |4-1/2" [1-1/2"] 0.1%
48" | 6550 | 1 T0 2.5 |&" 24" 77" 26" ag" g4~ |5° 1-1/2"] 0.18
54" | 8240 |1 10 2.0 |5-1/2"] 27" 65" 33-174°|98-1/4" | 80" |B-1/2" |1-1/2"| 0.22
€0~ | $730 |1 10 1.9 |6~ 35" 60" 36" 39" 56" 5" 1172 0.25
66" | 10710 |1 TO 1.7 ]6-1/2"] 30" 72" 27" 99" 102" |5-1/2" [1-1/2"] 0,31
72 | 12520 |1 10 1.B]7" 36" 78" z1° 99" 108" [6" 1-1/2z"] 0.35
78" | 14770 | 1 10 1.8 |7-1/2"| 36" 90" e 1" 114" | 6-1/2" {1-172"] 0.40
84" | 18160 | 1 T0 1.6 8" 36" 50-1/72" | 21" 1i1c172"] 1207 | 6-172" [1-1/2"] 0.4%
90" | 20800 | L TO 1.5 |B—1/2"| 41" 87-172" | 24" 111-1/2"| 132" 16-1/2" |6~ 0.51

CONTINUOUS BASIC REINFORCEMENT IN SQ. IN . PER LINEAL FT, ¥OR SLOPED END “B* (LARGER OF INNER OR OUTER

CAGE 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 SPECIFIED OTHERWISE IN THE PLANS, WHEN AN APRON 1S REQUIRED FOR A RUN OF GASKET PIPE
(STD. PLATE 300€), 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 EMD OF THE STD, PLATE 3006 PIPE CONNECTING TO THE APRON
PROVIDED WITH A STD. PLATE 3000 JOINT. THIS JOINT IS TO BE SEALED WITH A PREFORMED MASTIC SEALER.

1985

ovep __ My 8,

Assispdnt Divisian Director
Tachnical Services

STATE OF MINNESOTA
DEPARTMENT OF TRANSPORTATION

FLe

ARED

SPECIFICATION
REFERENCE

2501, 2503

REVISED
10-16-2000 AK.J.

STANDARD
PLATE -
NO.

31006
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)
c B
OPTIONAL
DESIGN g
S S
i i ROAD SURFACE7
| VARM
8,
: LE SLOPE
i A st enusfusfunfunjusfuspenpef e NORMAL
= I {r,,_ f SHOULDER SLOPE
g I w v CULVERT _
L“ ———————————————— )
: [ femfenisteolesfonfenantuspostamien A= =1 PN
| PLANNED CULVERT LENGTH
I~
i T Lot Nyl SO SLOPE DETAIL
- =
Rt —]
i
TOP VIEW
GROOVE END ON OUTLET END SECTION
TONGUE END ON INLET END SECTION
]
C . B
'_-_ i
= =y SLOPE = Y TO X
N4 :
o
[ '_\ ~
) 1
= & HANDLING
NE HOLE =<
= = |
ZBAR OR STEEL FABRIC REINF.\
LONGITUDINAL SECTION END VIEW
WEIGHT
SIZE PER APPROX.
0 SECTION RISE SPAN SLOPE T A B c D E R 0]
{ APPROX, } Y 70 X
{LBS.)
ig" 1100 {13-1/2" 22" 170 3 [2-1/2" |7" Zi" 45" 72" | 36" 2" | 0,15
24" 1750__[18" 28-1/2°| 1703 [3-1/2"]|8-1/2" 38" 53" 12" 4g" 3" 1 o.18
30" 3300 |2z-1/2” |36-1/4"| 1303 |4" 9-1/2" 50" a6" 9g" 60~ 3~ | o.z2
36" 4350 |26-5/8" [43-3/4"| 110 3 ) 4-1/2"[11-1/8" 60~ 36" 96" 72" 6" 0.21
42" 5250 |31-5/16"|51-1/8"] 110 3 | 4-1/2" [15-13/16"| 60" 36~ 96" 78" 6" | 0.26
48" 6400 |36~ §g-1/2°f 1703 [5" 21" 60" 36" 96" 84" 6" [6.7a
54" 7850 40" 65" 170 3 |5-1/2"|25-1/2" 60" 36" 96" ERE 6" | 0.24
60" 8500 (45" 73" 170 3 | 8" 31" 60" 36" 96~ 96" 6" | 0.24
12" 13550 54" 88" 1702 | 7" 31" 60" | 35" 99~ | 120" 6" | 0.23
84" 17950 gz" 10z" 1702 | 8" 28-172* 83" 19" 102" 144" 8" 0.23
NOTES:

REINFORCEMENT AND DESIGN OF END SECTION " c"

() CONTINUOUS BASIC REINFORCEMENT IN SO. IN. PER
FOR WALL THICKNESSES

SHALL CONFORM TO STANDARD REINFORCED CONCRETE
PIPE-ARCH CLASS II-A.

ROUNDED EDGE PERMITTED ON SLOPED END "B".
SIZE = DIAMETER OF ROUND PIPE WITH SAME PERIPHERY.

LINEAL FT.FOR SLOPED END “B".
LESS THAN 4", LOCATE REINFORCEMENT AT THE CENTER
OF WALL., FOR WALL THICKNESSES 4" AND GREATER,
LOCATE REINFORCEMENT WITH A MINIMUM OF 2" OF COVER

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

MEASURED FROM THE OUTSIDE OF THE WALL.

May 8, 1

Assispgnt Division Director

Technicat Services

985

STATE OF MINNESOTA ‘T SPECIFICATION ‘STANDARD
DEPARTMENT OF TRANSPORTATION P A L= REFERENCE PLATE
2501 NO.
2503
REVISED 31106
10-16-2000 AK.l

Standard Plates for HydInfra Features May 7, 2010




GROOVE END OQUTLET
/ TONGUE END INLET

n

NO.13 X 2'6'" LONG DEFORMED BARS SPACED
AT 10" CTR. TO CTR. OR EQUIVALENT
AREA OF WELDED WIRE FABRIC

i i NO.13 X (Z-6")LONG DEFORMED BARS SPACED
; : ' :T AT 1'2* CTR. TO CTR. OR EQUIVALENT
; i N AREA OF WELDED WIRE FABRIC
2 | i i
I E [ ~ P
“» : H .
H H Y
H H -
:I H J_._—_ '%
— o
SECTION 1 SECTION 2 SECTION 3
- ® DETAIL A
TOP VIEW
L
D w X g o
.
1—‘—'\ )
F
E = —.:—‘a—;ﬁl
o T )
2] ' R IR ©
= | 2 S
! = - T
! . 2
| Beusees C.-c? s EEL PR PPy SRl EE i‘.h
j X
SEE DETAIL A £
SIDE VIEW END VIEW
NOTES:
[ALL REBARS ARE IN METRIC DESIGNATIONS |
2'0" FOR GROQVE END AND 2' 7" FOR
TONGUE END.
CULVERT TIES AS SHOWN ON
TABLE OF REQUIREMENTS 7 STANDARD PLATE 3145.
sizel Rise | sean | T L wl «x vy {1z SECIION SFCEEON SEC?ON (3 132" SIZE 1S A 3 PIECE END SECTION,
INCHES WEIGHT IN POUNDS (APFROX) SEE STANDARD PLATE 3014 FOR THE
50 (72 T15-172]8-1/2|102-1/4 | 12 | 50-174 [37=7/8 |48 { 19100 | 3950 FOLLOWING:
96 {78 122-3/8]9 112-1/2 |72 ] 40-1/2 |38 54| 22000 | 60560 4. SHAPE, JOINT DIMENSIONS, TOLERANCES
10868 138-1/2]10 |129-1/2 |4B|B1-1/2 |42-3/8 | 66 | 23000 | 15800 AND OTHER APPLICABLE REQUIREMENTS.
120/ 96-7/8B |154 11 144 45196 46~1/8 | 78] 27000 | 24600 b. ggéﬂrﬁgncshﬁﬂ_f%%!I{JIF%EQ*MENTTS rI:N T
- = 4 =5/ 40 LA -
132[106-1/2[168-3741i0 _ [144 Bloe  [54-5/8 [90] 27950 [ 25260 [ 136 REINFORCEMENT EXCEPT STIRRUBS NOT
REQUIRED. REINFORCEMENT REQUIRFMENTS
IN SECTION 2 AND 3 SHALL CONFORM TO
CLASS II-A CONTINUOUS BASIC
REINFORCEMENT ONLY, WITH ADDITIONAL
REINFORCEMENT AS SHOWN IN DETAIL A.
APPROVEDNﬁV, 13, 1986 STATE OF MINNESOTA SPECIFICATION | STANDARD
S g T T T DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
. 2501 NO.
- Director REVISED
Materiats, Research and Standards 1-28-2000 AK.J.

0600000000000 0006000CGOCE®
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FULL- ROUND PIPE OF

D
FGUAL PERIPHERY
PIPE-ARCH
e J“‘---
/ SHEET THICKNESS - GAGE
RELATIONSHIP
4 THICKNESS - EQUIVALENT
v H cAGEl  GALV. ALUM.
" ; STEEL ALLOY
' ] (IN.) aNy
\ ; ] 18 | .0516 .048
i J o 16 L0635 .060
K 14 { .0785 .075
12 | .1084 .105
10| .1382 135
- 8 | .1681 164
SPAN
Ll w
ROUND PIPE PIPE-AREH
I - '
T | s [oaEllsean@ | RISED | Anes SASE
aND | SGFT. | IR (N (N s, FT, | MIN
6 0.2 | 18
8 0.4 | 16
10 0.6 | 18
12 0.8 | 16
15 1.2 | 16 17 13 1.1 | 16
18 1.8 | 16 21 15 1.5 | 186
21 2.4 | 16 24 18 2.2 | 16
24 .1 | 16 28 20 2.8 | 16
30 1.9 | 14 35 24 4.4 | 14
6 7.1 | 14 42 29 6.4 | 14
42 9.6 12 45 33 B.7 12
48 12.6 | 1z 57 38 11.4 | 12
54 15.3 | 12 64 43 14.3 | 12
60 13.6 | 1o 71 47 17.6 { 10
86 23.5 | 10 77 52 21.3 8
72 26.3 | 10 63 57 25.3 B
78 33.2 B
B4 38.5 3
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 OR ONE-HALF INCH, WHICHEVER 1S GREATER, FROM THE NOMINAL
DIAMETER WHEN MEASURED ON THE INSIDE CREST OF THE CORRUGATIONS.
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.
(1) SEE AASHTO Mi36M FOR ALUMINUM PIPE-ARCH VALUES.
"-&'&D\.’ED Jan 29 1979 STATE OF MINNESOTA SPECIFICATION | STANDARD
DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
% /”/ N 2501, 2502 NO.
iz | CORRUGATED PE~CULVERT 2503
Construction and STANDARD 2-2/3" x 1/2" CORRUGATION REVISED 3040F

Engineering Development

16 Standard Plates for HydInfra Features May 7, 2010




Rl
R
RISE
¢ ' ¥
18"
@ B
q 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
61" 47 22 66 21.0 85,0 36.5 36.8 76.3
g an agn 24 €9 20.5 57.1 38,0 38.1 98.6
K 411" 26 72 22,0 58.9 40.6 41.0 83.5
TLQ™ 51" 28 15D 21.4 61.1 42,1 42.3 104.2
730 5 3 31 78 20,8 63.2 43.5 43.5 136.2
. Tr g 5 33 B1 22.4 65.0 46.2 46.5  109.8
T B 7n 35 84 21.7 67.2 47.6 a1.7 137.9
g 2" 5 gn 38 87 (D | 20.9 69,4 48.9 48.9 182.9
g 7 T 40 30 22.7 1.1 1.7 51.9 141.0
g 10" 6 1n 43 93 21,9 73.3 53,0 £3.0 178.7
91 g 63" 46 96 23.8 75.1 55.9 56.2 144.6
- g g &'5n 49 39 22.9 17.3 57.1 57.3 171.5
g g 67" 52 102 71.9 79.5 58.3 58.3 221.7
107 3" & om 55 105 . | 24.0 81.2 61.3 61.5 178.3
._ 10' 8" 6 11" 58 108 26.1 82.9 84,2 64.9 153,2
. 10114 T 61 111 25.1 85.1 65.5 65.9 180.4
‘ s 738 64 114D | 27.4 6.9 68, 4 69.4 157,8
T Y-t 67 117 26.3 89.1 69.7 70.2 183.2
11" 10" 7 71 120 25.2 91.3 70.9 1.1 Z16.4
t2r 4 Tign 74 123 21.5 93.0 3.9 74.7 186.5
12' 6" 71 8 126 26.4 95.2 5.1 75.5 216, 8
12'gn g1 81 129 25,2 97.4 6.2 76.4 757.4
12' 10" g4y 85 132D 24.0 29, 1.2 77.3 314.7
. 13' 5" g 5" 8% 135 26. 4 101.3  80.4 80.7 264,8
13' 11 g 7" 93 138 28,9 103.0 83.6 84.4 220.7
1411 gran a7 141 27.6 105.2 84.7 85.1 254,1
14' 30 8' 1" 101 144 26.3 107.5 B5.7 85.9 297.6
14'1gn g 1" 105 147 28.9 109.2 88,9 89.6 254,3
. 154" g 3u 109 150 31.6 110.8 92.0 3.4 226.8
- 156" 9150 113 153 30.2 113.1 - 93.2 $4.0 255.7
15" 8" g T 118 156 28.8 115.3 94,2 94,7 291.5
15 10 2' 10" 122 159 21.5 117.6 5.2 95.5 338.1
. 16 5 I 126 162 30.1 119.2 98.5 99.2 299.9
16" 7" 101" 131 165 28.7 121.5 99.5 99,9 332.7
DIMENSIONS ARE TO INSIDE CRESTS AND ARE SUBJECT TO REASONABLE MANUFACTURING TOLERANCES.
. (D 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,
. APPROVED Oct, 1, 1966 © STATE OF MINNESOTA SPECIFICATION §  STANDARD
w DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
' LA DESIGN DATA o
W% ASSISTANT COMMISSIONER UETURA : TRU EY 2 30508
LENGINEEHING STANDARDS ( 18“ CORNER RADIUS' ) :
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. ¢
RISE
. €
31
' ¢
SPAN ‘
i
NOMINAL DIMENSIONS LAYOUT DEMENSIONS
TOTAL : !
AREA PERIPHERY B RISE 1/2 SPAN R R* ! ‘
SPAN RISE  SQ. FT. PI INCHES | INCHES  INCHES  INCHES  INCHES  INCHES
13 3" g qn 98 138 38.6 112.3 79.7 80.1 192.6
13'e" 9 g 102 N 141 37.8 114.4 g81.1 81.3 220.0
14 ov 9' g 106 144 349.86 116.2 B3.B B4.4 197.9
14' 2" 9'10" 110 147 38.9 118.4 &5.3 85.6 222.6 -
14*5n 101 o 115 150 38.0 120.5 g6.4 86.6 256.6
14' 11" 101 2n 118 153 19,9 122.3 89.3 89.8 227.17
151 4n 10" 4" 124 156 41.9 124.1 92.1 93.1  208.5 .
15 7 106" 129 159 41.0 126.3 93.5% 94.1 232.1
510" 10+gn 133 162 0.1 128.5 34.8 95.2  260.6
16* 3" 10010 138 165 42,2 130.2 ar.7 98,5  236.0
1a'e" 11'o" 143 168 41.2 132.4 99.0 99.5 263.2
i7sou 11'2% 148 171 43.4 134.,2 101.8 102.9 241.0
irz» A1 4 153 174 42,4 136.3 103.1 103.8 266.8
17 5 11'e" 158 177 41.4 138.5 104.4 104.8 257.9
T 11rge 163 180 43.6  140.3  107.3  108.2  270.6
81 11' 10" 168 183 42.5 142.4 108.6 109.1 299.7 ‘-‘ ‘
13'T™ 12' on 174 186 44,8 144,2 111.5 112.6° 274.5 .
18' g 12' 2 179 189 43,7 14€.4 112.7 113.5 302.3
19° 3> 12' 4 185 192 46.0 148.1 115.7 1i7.0 278.6
19' 6" 126" 190 195 44,8  150.3  117.0  117.9  305.1
15' 8™ 12' g 196 198 43.8 152.5 118.2 118.8 336.5 i ‘
19' 117 12¢ 10" 202 201 42.0 154.7 119.3 119.1 374.3% -
20859 13F oot 208 204 45.0 156.4 122.4 123.2 338.1
207" 132 214 207 43.8 158.6 123.5 124.0 373.5
DIMENSTONS ARE TO INSIDE CRESTS AMD ARE SUBJECT TO REASONABLE MANUFACTURING TOLERANCES, ' ‘
APPROYED . 1,19 STATE OF MINNESOTA SPECIFICATION | STANDARD § . .
Oct. 1, 1966 DEPARTMENT OF TRANSPORTATION REFERENCE PLATE
Q. 4. cberns DESIGN DATA ro.
: ; BT 2415 ,
ASSISTANT COMMISSIONER 3 _ g i 30518 :‘
ENGINEERING STANDARDS ( 3]_” CORNER RADIUS )
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CONNECTOR SECTION

12 FOR 64" SPAN
AND UP

GALVANIZED

METAL

THREADED GALV. 5/8" DIA.
ROD OVER TOP OF APRON

2= PIPE-ARCH
GALVANIZED
SIDE LLUIGS
{BOLTED )

N
FOR 17" X 13" THRU 57" X 38" ONLY
ROD CONNECTION (D

STANDARD COUPLING BAND
L

l SLOPE VARIES

EDGE REINF. " s
STt SLCTION ki FROM 2:l TO 2.511
A-A .
bl
H ~.__ FLOW LINE
illlll' ~~ ;
A 8N SN KA
o i PIPE-ARCH 12m 2 ToE
END
CORNER CROSS SECTION
PLATE
GALVARIZED TOE PLATE EXTENTIONS ARE NOT -
REQUIRED, UNLESS SPECIFIED IN THE PLANS.
ELEVATION
%4 3/B" X 172" GALV. =
" BUTTONHEAD OR =3 PiPE-ARCH DIMENSIONS
i ] PANHEAD RIVETS, 4 F I SIZE (IN. )]
s SPACED 6" C. TO €. £~ @ 2| A | B H L W REMARKS
: RIVET LENGTH 0.78" 54 S 1 [ MAX. | 19 [1-1/20 [ 2n 2
P OVERALL _ S [ sPaN RISE CING | CING [ (TN | (TN FUING)
? 1% 0D, 14 BA i5 | t7 | 13 [i6]| 7 ERG 19 30 1 PIECE
I i i—
ALTERNATE Nd 378" GALV. %4 | 26 (70 (i6] 9] 14 | & 3z 45 "
: BOLT AND NUT 30 | 35 [ 24114110 | 16 3 38 60 "
N o X 21 X 1ran 36 | 42 | 29 1141 12 18 & 46 75 I
! ' 47 | 49 [ 33 {12713 | 21 9 E3 85 | 2 PIECES, G SPLICE
SHEET )\[REINF' ANGLE 48 | 57 |38 iz 16 | 26 |12 | 63 30 w N
{ INSIDE SURFACE ) —w~ Y/ — B4 | 64 | 43 |12] 18 | 30 [ 12 70 [102 N T
60 { 71 | 47 (12| 18 | 33 | 1z 77 | 114 | 3 PIECES, 2 SPLICES
W 66 | 77 | 52 [12] i8 | 36 | t2 77 | 126 I "
SECTION A-A 72 | B3 | 67 [12! 18 | 39 |12 77 [ 138 0 o

NOTESs

FOR QTHER APPROYED CONNECTIONS, SEE STANDARD PLATE 3124.

@ 3 PIECE BODIES SHALL HAVE 12 GA. SIDES AND 10 GA.

WIDTH OF CENTER PANEL SHALL EXCEED 20%

THE TOP EDGE OF ALL APRONS SHALL HAVE TUBING
REINFORCING { SEE SECTION A-A ). THE TUBING SHALL BE
SUPPLEMENTED WITH GALYANIZED ANGLE FOR 77 X 52"

AND B3" X 57" SIZES, ALTERNATE ROLLED TOP EDGE DESIGNS
APPROVED BY THE MN/DOT MATERIALS SECTION MAY BE USED.

(D FOR 18" THRU 29" SPAN PIPE-ARCHES, A FLAT STRAP
CONNECTOR MAY BE USED IN PLACE OF THE ROD CONNECTION.
STRAP CONMNECTOR SHALL BE 1" WIDE, 12 GA. STRAP WITH
STANDARD 6" LONG X 1/2" DIA. BAND BOLT AND NUT.

@ A 3 PIECE APRON WITH 2 SPLICES MAY BE USED IN LIEU OF
A 2 PIECE APRON. 7THE 3 PIECE BODIES SHALL BE MADE OF
3 EQUAL SECTIONS OF 12 GA. MATERIAL.

CENTER PANELS.
OF PIPES PERIPHERY. MULTIPLE PANEL BODIES SHALL HAVE 2%
MIN. LAP, SEAMS WHICH ARE 70 BE JOINED BY 3/8" DIA.
RIVETS OR BOLTS (GALVANIZED )} SPACED AT 6" MAX.

C. TO €. RNUTS TO BE TIGHTENED T0O 25 LB. * TORGUE.

ANGLE REINFORCEMENT SHALL BE PLACED UNDER THE CENTER
PANEL SEAMS DN 77" X 52" AND 83" X 57" SIZES.

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

c-

aApPROVED . NO NCIV 13_- _1_99_&1 STATE OF MINNESOTA e SPECIFICATION STANDARD
DEPARTMENT OF TRANSPORTATION - .Q_gﬁff»":“w REFERENCE PLATE
g zz N : i ‘ NO.
- “bireetor 2sat 3122K
Matetiats, Research and Standards

Standard Plates for HydInfra Features May 7, 2010




L'
o
. 3 DRILL HOLES IN THE SAFETY APRON TO ACCEPT TIES,
o I = END OF TIE MAY BE LOWERED SO THAT THE HWOLE DRILLED
=l g ROADWAY FILL SLOPE IN THE SAFETY AFRON IS KEPT BELOW THE GRATE,
™ i : NUTS AND WASHERS WILL BE REQUIRED ON ALL TIES.
=1 > | HOLES MAY HAVE TO BE DRILLED IN THE INPLACE PIPE. @
% X
2 1§ @DRILL[NG OF HOLES AND INSTALLATION OF JOINT q-i
- | |g_ TIES REQUIRED ON PIPES SHALL BE INCEDENTAL
% [ 'u FOR WHICH NO DIRECT PAYMENT WILL BE MADE. it
= I ]." THIS ALSO INCLUDES GROUT PLACEMENT. E
m - -
o | B :
| .
] '

1T— CONCRETE PIPE JOINT TIES
SEE STANDARD PLATE 3145

\F'LACE 3A GROUT AROUND CONNECTION

DRILL HOLES IN CONC. PIPE
T0 ACCEPT SECOND SET OF
TIES 60° FROM THE BOTTOM

| 2'1n

oot

CONCRETE_CULVERT SAFETY _APRON
' SIDE VIEW

PIPE JOINT TIE CONNECTION TO CONCRETE PIPE

VIEW X-X.

¥LIOS3NNIN 40 31vIS

TOP OF PIPE

[CENTER OPEN SEAM AT

NOILYLHOASNYHL 40 INIMLuYd3d

USE A MASTIC MATERIAL 174" BOLT, NUT AND WASHER ON EACH SiDE _
T AN > - " .
i SHOP FABRICATED 16 GA. GALVANIZED - L Y .
SLEEVE TO SAFETY APRON _ ; .
A o RIVET WITH 3/8" X 374" RIVETS ON 6" BOLTS & LUGS FOR CONTRACTING
CENTERS OR SPOT WELD ON 6" CENTERS AND EXPANDING END OF SLEEVE.
SEE STANDARD PLATE 3221, ANGLE
] o) CONNECTION { CHANNEL ), FOR BOLT
gl w - ’Z [ i~ AND ANGLE SIZES.
Lo A : o -
nlze ! el - EXPANDER DETAIL
« e | L ! T —
28 o mo 1 -“-h-‘:.'_.‘-_--.k_i--_‘ g
m e N I T ~
) - <ll= t e T i
8 :UH Q_"Q i "'--.____-_--_-:‘-__“_‘. -
= Z% 8138 ° SRS TES
M= “l=g ! —
g =1 o |
o
A
7] " "
=T L 8. SIDE VIEW
AN Ex8 .
o ;—% mé’ METAL SLEEVE CONNECTION TO POLYETHYLENE PIPE ‘

e 6 @ & A @ & A0 @ @ &R'E"Ea"d' e @




q‘

I

HI3MIONT NOISAQ dLlvLs

Q3A0uddY

”,

66t ‘1%

3AN0Z uw¥3ITD Q3MINDAY NIHLIM
SGN} LU3ATND ALVIudOdddY NO 35N HO4

NOILY1HOJSNYHEL 40 LN iHYd3d

VLIOS3INMIA 40 3LYLS

1062
ERLELERED
NOTLYII3123ds

2 101
4821¢
‘0N
v

QUYONY LS

|

%f

‘/

PIPE SIZE

I

TOP VIEW

SIDE VIEW
TYPICAL SINGLE PIECE GRATE

NUMBER oF |NUMBER| LY NO. OF TOTAL w

PIPE SIZE OF  |LENGTR| PIECES | WEIGHT

AND TYPE | GAGE |LONGEUIINALY cposs | oF | 10 GRATE | or pieces | LENGTH

BARS [GRATE} () |taPPROX.

15" ADUND) 12 0 4 401 1 55 LBS. 5'Q"
18" ROUND| 12 0 5 |51 i 75 1Bs, | 69"
21" ROUND | 12 ] 6 | T 2 145 LBS, | T7g"
24" ROUND| 12 1 A ) 165 (85, | 83"
21" ROUND] 10 i T30 2" | 3 | 205 LBS, | 10"
307 ROUND| 10 1 5_[ue"| 4 245 19s. | 12797
36" ROUND | 10 1 10_ 148" 5 375 LBS. | 15'3"
21 CMP-A| 12 1 4] A" i 85 LBS, | 50"
24" CWP-A| 12 1 5 5 7 2 120 LBS, g'g”
357 CWP-A| 1z 1 6 | &n 2 155°L8S. | 73"
357 CWP-A] 10 1 e L& 3 195 1BS. | @' 3"

@ EACH SECTION SHOULD BE OF EQUAL LENGTH FOR SPLIT GRATE WHEN POSSIBLE

374" D1A. STUD.

T0 SIDE OF CULVERT

)

WELD D

374" DIA, STEEL BAR. WELD
TO LOWER GRATE. BEND BAR.
TO SLIDE UNDER 374" DIA. STUD
WELDED TO SIGE OF CULVERT,

v

D A Nt g o

i
374" DIA, STEEL BARS.
T0 UPPER GRATE. SLIP
UNDER LOWER GRATE BAR.

WELD

m;ﬁM_

W“
J

EQUAL SPACING BETWEEN CRQSS BARS

LATRL

172" ROUND
ON ALL CORMLRS

§/4" THICK X 3"
WIDE STEEL PLATE

TOP VIEW

SIDE VIEW

SEE CULYERT NOTCH DETAIL

2" R,

TYPICAL SPLIT GRATE

LONGITUDINAL BAR,
BEND AS WECESSARY.

EDGE OF
CULYERT
STEEL BAR

BAR p
L\J*\qu.{l.

CULYERT NOTCH DETAIL

1-1/24

NOTES:
GALVANIZE PER SPEC. 3394 AFTER
FABRICATION,

SAFETY APROM SHALL BE CONSTRUCTED
OF STRUCTURAL STEEL PER SPEC. 3306.

ALL CROSS BARS SHALL BE WELOED
ALL AROUND TO STEEL PLATE FRAME.

THE APRON SHALL BE FASTENED TO
THE CULVERT WITH A STANDARD
COUPLING BAND. SEE SVANDARD PLATE
3221, SEE SHEET 2 OF 2 FOR
CONNECTICN TO CONCRETE CULVERTS.

ALL CROSS BARS AND CENTER
LONGITUDINAL BARS SHALL BE 1-1/2"
DIA. BARS AT HINGES SHALL BE 3/4"
OIA, AS INDICATED.

21
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77

Y3INIING NOIS3A 3Lvis

7604

0002 “T N3GNIAON 03AOUddY

AINOZ ¥V3ITD JIWINDIY NIHLIM
SANT 1HAATND ILYINHOYULddY NO 3SM HOd

NOLLYLHOSSNYYL 40 INIWNLHYLEG

VL10S3NNIN 40 3LYLS

PIPE SIZE

2
=
W me
el it n I
=1 B
mirf O o
o = B
ab =z >
v -
m3
=
— (M v
o Hzﬁ:n—
SN S5
n R
= =]

e e

'TOP VIEW

SIDE VIEW
TYPICAL SINGLE PIECE GRATE

PODS

NUMBER| ''L® | NO. OF § TOTAL
PIPE SIZE NOMBER OFL| OF |LENGTH| PIECES | weiont | M
AND TYpE | CAGE [LONGITUDINAL | cposs | oF | TC GRATE |or pleces | LEAGTH

BARS [GRATE| (D |cApproX)|%F P
18" ROUND| 12 o 5 By 1 75 LBS. B'yr
217 ROUND |_12 1 6 | 1] 7 | wsies. | 76"
24" ROUND| 12 1 6 | ®B7v ) 2 | 1651Bs. | 93"
307 ROUND| 10 i B {1e" | 4 1245 Lbs, | 126"
367 ROUND | 10 i 10 (146" | 5 | 305 1Bs, | 153"
217 CMp-A| 12 ] C I T U I 85 1Bs. | 570"
247 CNP-A| 12 1 5 | &y | 2 |20 L8s. | 6'o"
28" CMP-A| 12 H 5 5T 2 155 LBS, 73"
357 CuP-A | 10 i & 1 BT | 3 | 1esiBs | 93"

@ EACH SECTION SHOULD BE OF EQUAL LENGTH FOR SPLIT GRATE WHEN POSSIBLE.

(2 SPAN DIMENSIONS.

-f"ANCHDR. ( SEE DETAIL }

4It

nyg ’

~ Ww
T OVERLAP nl= =]
_ T " B
(=3
E I 7_5 e T =
bt 11 DIA, STEEL BAR, ‘
1-1/4" NOM. DIA. STD. | {—f~—=—3—<= | NoTeH END AND WELD
70 CROSS BAR. .
é-——-__ : =ﬂ
——l] -
EQUAL SPACING BETWEEN CROSS BARS

TOP VIEW

"

172" ROUND
ON ALL CORNERS

i/4' THICK X 3¢
WIDE STEEL PLATE

SIDE VIEW

TYPICAL SPLIT GRATE
(MITERED PIPE SHOWN }
e

SEE CULVERT NOTCH DETAIL

LONGITUDINAL BAR,
BEND AS NECESSARY.

=

o

2 nt
ANCHOR, ¢ SEE DETAIL )—-{_"
=

EDGE OF
CULVERT
= STEEL BAR

S
T
BAR Dy,
L\M’ﬂs

CULVERT NOTCH DETAIL

1

NOTES:

GALVANIZE PER SPEC. 3394 AFTER
FABRICATION. -

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

ALL CROSS BARS SHALL BE WELDED
ALl AROUND TO STEEL PLATE FRAME.

THE APRON SHALL BE FASTENED TO
THE CULVERT WITH A STANDARD
COUPLING BAND. SEE STANDARD PLATE
3221. SEE SHEET 2 OF 2 FOR
CONNECTION TO CONCRETE CULVERTS.

ALL CROSS BARS AND CENTER
LONGITUDINAL BARS SHALL BE i-1/2"
DIAMETER.

NO GRATE OF ANY KIND IS ALLOWED

ON AN OUTLET WITHOUT A GRATE
BEING PLACED ON THE INLET ALSO,

PO



BEND ANGLE AS REQUIRED

USE AN APPROVED MASTIC
MATERIAL BETWEEN PIPE
AND SLEEVE CONNECTION

SLEEVE

OPEN SEAM. SEE
EXPANDER DETAIL. 1/2% 01a CARRIAGE BOLT, NUTS

& LUGS FOR CONTRACTING AND

7V

Q00Z ‘I HIGWIAON 93A0UddY

YIANIONG NOIS3A AL¥1S

E
|
i poR T emea e P : EXPANDING END OF SLEEVE.
[ fovm o171 S e
| F . @iy P EXPANDER DETAIL
| b e P T :
| o o I
| NS I HEE
W b L3 ANCHOR, (SEE DETAIL )
b —
‘ Pl P
: P P
=, HERE
[ +— e =y oA A A AL A
Mmemnesussssmnmnaaneand

COUPLING BAND SEE SIDE VIEW

STANDARD PLATE 322t

— :: U B
RU E METAL SLEEVE CONNECTION FOR ALL SMQOOTH INTERIOR PIPE -i
il
= :S_ rzrl E . [ » 1 6™
3 =-q T 18" 22730 E @
g S L Bay
4II &L
o IS 3/16 : % % 5E
c3 22 /'5'—@ g A a3%
" A [ .
Fo 38 — | T Sz
2Z 33 k wl "9
g > eebon = ) 10 g 3 PIPE DIA. | ANCHOR WIDTH - W
a® 3 L - Sla ——-—- — - — xeZ 5 - 24" 0"
- = L o e ] L oiv 307 - 36~ a2n
G T b < O] 99 3-¥]
- & ] S H—1
H-l ' e e Y
m o i ;' 4 & %% ,
) "“"""—d""’_"*‘. ------------------------------ Qs 5
2 ren L\ 5 2 1! NOTES: . .
£ b w Z E PLAN ANCHORS SHALL BE CONSIDERED INCIDENTAL,
- 4 g = e FOR WHICH NO PIRECT PAYMENT WILL BE MADE.
LR ,! —) * ANCHOR SHALL BE MINIMUM 14 GAGE GALVANIZED
R o3 STEEL PER SPEC. 3392.
2 fag " ALL HARDWARE SHALL BE GALVANIZED AS PER
r(?‘ :! ED A SPEC, 3392.
Q = gAY i
= | (D AN APPROVED PROTECTIVE COATING SPEC,
247131 SHALL BE APPLIED TC ALL WELDED
') ) L AREAS.
N _my L 1-72%X 29X 3/16" X 2-1/4" LG, A \——= —— (D OTHER METAL SLEEVE CONNECTION OPTIONS
S N %»% PLAN VIEW MAY BE USED. AS APPROVED BY THE
Co e Bl b SIDE VIEW HYDRAULICS SECTION,
N T 3 SLEEVE® ,

ANCHOR DETAIL

e a & @a 6 @a & &>

e 6 &aeea-ea 6 @



2° x 2% ¥ 3/16%°
tCalvanized)

)

ZZ:I, Sloga en culvet

AL : B
PART LONGITUDINAL SECTION o & e oo el o scspiing to ome
end of culvert asd vpper half of faup!hg

e the ciher end.

DETRIL OF COUPLING

Top of Fitb—,

Tep of l".'lll—-\a

b 'fah@m&aa

72° standurd €. 1, r\ |
cutvert (Mo, 10 8. mind \ =g 3/40

) | T-IAT |
A ‘ 3 -33/8° l

Teo ba shapad from
66" standen! C. M,
culvert (Re. 10 Gz, bis.)

OF HORSE PASS

OF CATTLE PASS

Weld and pairt
with zing paintoees,

29222 3/16° L A
{galvenized) rhveted oF bolted ity
every third corugation —

Weld and paint
with zirc paint —

2% 2% x 3/16"¢ ALLLST |
(galvanized}

PERSPECTIVE ViEW

Spec. Ref. :2501 and 3226

®
®

®

®

®

&

@

®

@

°

&

. CROSS 5501' oK _ CROSS SECTIOR
°o |
®

¢

@

&

®

e

@

@

e

STATE GF MIMNESOTA STANDARD
APPROVED Oct. 1, 1966 DEPARTHENT OF HIGHWAYS PLAT
N 4. Etecam DEFORMED METAL-CULVERT
ASSISTANT COMMISSIONER CATTLE AND HORSEPASS 30458
ENGIREERING STAKDARDS
24 Standard Plates for HydInfra Features May 7, 2010




. .‘s_ l\_ I ~ .. ) , i :

)
®

Bolt and lugs for contracting
and expanding end of culvert

Seam nat riveted
at inserted end

— C.M. Culvert

permit efficient entrance of water,

EXPANDER DETAIL - INSIDE VIEW

C.M. culvert to extend
12" into barrel of box
culvert.

Concrete to be rodded . :
firmly between pipe and box

Cencrete at corners inside of box .
culvert to be chaped as shown to ‘_\

PERSPECTIVE
Spec. Ref, 2501
STATE OF MINKESOTA STAMDARD

A;PURO:T/D 0::.{.2 1966 } DEPARTHMENT OF HIGHWAYS Pl;a.:)TE
. : ' - -_«'M/Pu v W R N A TEY RS - B4R ROY & T

ASSISTANT COMRISSIONER C:M EXTENSION-FOR BOX CULVERT 30866 A

ENGINEERING STANDARDS

25 Standard Plates for HydInfra Features May 7,-2010
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