CONNECTIONS

PIPE
THREADED
ROD

CONNECTOR
LUG

THREADED
ROD

PIPE

| - 12"

CONNECTOR
SECTION

BOLTED

NOTES:
PROVIDE TOE PLATE WHEN SPECIFIED.

GALVANIZE ALL PARTS IN ACCORDANCE WITH
AASHTO M 36.

PAINT ANY AREAS WHERE GALVANIZING IS BROKEN
OR METAL IS BARE WITH ONE COAT OF ZINC
CHROMATE PRIME AND TWO COATS OF ALUMINUM
PAINT.

MINOR VARIATIONS IN DESIGN MAY BE ACCEPTABLE
ON APPROVAL OF THE ENGINEER.

SEAMS OR JOINTS LENGTHWISE OF THE APRON ARE

ACCEPTABLE IF SECURELY BOLTED OR WELDED
AND PAINTED AS PROVIDED ABOVE.

ARCH PIPE

HOLES ON 12" CENTERS MAX.

ELEVATION

SPAN

GALVANIZED
METAL

REINFORCED

EDGE

STANDARD

COUPLING
BAND

APPROX.

FINISH EARTH SLOPE
AS REQUIRED

TYPICAL CROSS-SECTION

(ILLUSTRATED WITH TYPE 3 CONNECTION)

2.5:1

ROUND PIPE

HOLES ON 12" CENTERS MAX.

ELEVATION

DIA

L
A F A
} T 1
PLAN
3o corr] R YereorR] DIMENS IONS Tyee
SPAN x RISE | THICKNESS | span x Rise | THICKNESS i %L. ME)(. i oL, I'/z"LTOL. 2" EI’OL‘ CONNECTOR
177 x 13" 0.064" 7 9" 6" 9" 30" 2
21" x 15" 0.064" 7 0" 6" 23" 30" 2
24" x 18" 0. 064" 8" 2 6" 28" a2 2
28" x 20" 0.064" 9" VE 6" 32" 48" 2
357 x 24" 0.079" 10" 6" 6" 397 60" 2
20" x 31" 0.079" 42" x 29" 0.079" 12" 8" 8" 46" 75" 3
46" x 36" 0. 109" 43" x 33" 0. 109" 13" 21" ER 53" 85" 3
53" x 41" 0. 109" 57" x 38" 0. 109" TR 26" 12" 63" 30" 3
60" x 46" 0. 109" 64" x 43" 0. 109" 18" 30" 12" 70" 102" 3
66" x 51" 0. 109" 71" x 47" 0. 109" 18" 33" 12" 77" 1a 3
73" x 55" 0. 109" 77" x 52" 0. 109" 18" 36" 12" 77" 126" 3
81" x 59" 0. 109" 83" x 57" 0. 109" 18" 36" 12" 77" 138" 3

\— TOE PLATE

STANDARD
COUPL ING
BAND

CONNECTION

FINISH EARTH SLOPE
AS REQUIRED

APPROX.
SLOPE

2.5%1

TYPICAL CROSS-SECTION

B

GALVANIZED = (ILLUSTRATED WITH TYPE 3 CONNECTION)

ME TAL

L IERE(I;NEFORCED
n : n
i T T 1
PLAN
PIPE MIN IMUM DIMENS IONS TYPE
DIA. THICKNESS A B H L F CONNECTOR
1" TOL. MAX. 1" TOL. 15" TOL. 2" TOL.

12" 0. 064" 6" 6" 6" 21" 24" |
15" 0. 064" 7" 8" 6" 26" 30" I
18" 0. 064" 8" 10" 6" 31" 36" |
21" 0. 064" 9" 12" 6" 36" 42" ]
24" 0. 064" 10" 13" 6" q" 48" |
30" 0.079" 12" 16" 8" 51" 60" 2
36" 0. 079" 14" 19" 9" 60" 72" 2
42" 0. 109" 16" 22" n" 69" 84" 3
48" 0. 109" 18" 27" 12" 78" 30" 3
54" 0. 109" 18" 30" 12" 84" 102" 3
60" 0. 109" 18" 33" 12" 87" 114" 3
66" 0. 109" 18" 36" 12" 87" 120" 3
72" 0. 109" 18" 39" 12" 87" 126" 3
78" 0. 109" 18" 42" 12" 87" 132" 3
84" 0. 109" 18" 45" 12" 87" 138" 3

DETAILED DRAWING

gTEFII;:RR%NSCPFEC DWG. NO.
ANDA . -
SECTION 603, 709 603-02

CMP FLARED END
TERMINAL SECTION
(FETS)

EFFECTIVE: FEBRUARY 2005
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TYPE "A"

GROOVE END ON OUTLET END SECTIONS
TONGUE END ON INLET END SECTIONS

GROOVE END ON OUTLET END SECTIONS
TONGUE END ON INLET END SECTIONS

TYPE

" Bll

ROAD SURFACE ROAD SURFACE
NORMAL X[ y X NORMAL
SHOULDER 4 \ } SHOULDER
£ SLOPE ; - - E SLOPE
S | E——— I A L s
~=—A— PLANNED CULVERT LENCTH4J ~—=—4— PLANNED CULVERT LENGTH 4J
SLOPE DETAIL PLAN SLOPE DETAIL
D D
c | B c ‘ B
= > N v % SLOPE
- 7 R g
) { [(DIA. OF ] BAR AND A
BAR AND STEEL MESH I y Sooly STEEL MESH
REINFORCEMENT X ) RE INFORCEMENT Ix
N\ \ / 2\
R, T o e Y ~ - T A SUAE . TN T 1 T S, . 3
B a1
SECTION X-X END VIEW SECTION X-X END VIEW
TYPE "A" TYPE "B"
DIA. SLOPE X B C D E T % DIA. SLOPE X B [ D E T %
2 2. 401 VL P o o o 7 o T 2 2.4 1 VL 7 o o e o 7 o >
15" 2.4:1 6" 2 -3" 3 -9" 6 -0" 2" -6" 2" 15" 2.4:1 6" 2'-3" 3 -9 6'-0" 2'-6" 2"
18" 2.3t 1 9" 2 -3" 3 -9" 6 -0" 3 -0" 2/," TOLERANCES IN THE ADJACENT TABLES MAY NOT 18" 2.3t 1 9" 2 -3" 3 -9" 6 -0" 3 -0" 25"
- - ; " ; " — — - VARY MORE THAN #1,5% . - - ; - ; - — — :
24 2.5 1 92 3 -1 2 -4 6 -0 4 -0 3 OTHERW?SEE THEYN MUISTS/C(;:NOFRORTI\;‘ETODI%igalTOONSM snoova 24 2.5t 1 9%z 3 -1 2 -4Y 6§ -0 4-0 3
30" 2,501 o yIerY T o o 50" 3, 30" .51 o T o e e o 5 o 3,
36" 2.5: 1 1"-3" 5 -3" 2 -1 8 -2" 6 -0" q" 36" 2.5: 1 -3 5 -3" 2 11" g -2" 6 -0" q"
2" 2501 g o 3 > PYPY o o v, 2 .51 g 5 3 PO 5 2 o o A
48" 2.5: 1 2'-0" 6" -0" 2 -2" 8 -2" 7 -0" 5" 48" 2.5: 1 2'-0" 6 -0" 2 -2" 8 -2" 7-0" 5"
o > o1 PYEY 5 g 2 -9, 8 25 T e 57" o0 2. 001 PYEY o g P 8 2/, T e 5/,
% WALL "B" THICKNESS * WALL "B" THICKNESS
LARGE DIAMETER PIPE
D
c R GALVANIZED EYE BOLT %%
Il
2 TIE BOLTS EACH AT GALVANIZED BOLT %k
60° TO THE VERTICAL, /
USED TO TIE END
SECTION TO ADJACENT Y |
SLOPE = X TO Y STRAIGHT SECTION.
(SEE TIE BOLT DETAIL. ) ,
1:" DIA. ‘ Tz" MAX. (TYP.) \
CAST HOLE BAR AND STEEL MESH | |X | \
REINFORCEMENT ‘ 32" (ADJ. £14" MIN.) :
# é T 1
_1 *% ¥, FOR 12" TO 54" DIA. RCP
1" FOR 60" TO 84" DIA. RCP
GROOVE END ON OQUTLET END SECTIONS
TONGUE END ON INLET END SECTIONS
TIE BOLT CONNECTION TIE BOLT DETAIL
PLAN SECTION Y-Y END VIEW (TWO PER END SECTION)
LARGE DIAMETER CULVERT TIE BOLTS: USE TWO TIE BOLTS ON ALL
o <ToFt e ” 5 c 5 c ; FLARED END SECTIONS, ONE ON EACH DETAILED DRAWING
. SIDE AT 60° TO THE VERTICAL. GALVANIZE REFERENCE DWG. NO.
60" 1.9:1 6" 2 -1 5 -0" 3 -3" 8' -3" 8' -0" 5" ALL PARTS. SEE TIE BOLT DETAIL. STANDARD SPEC. 603-08
- " v = = = = = T SECTION 603, 708
€6 L7 672 2 -6 6 -0 2 -3 8 -3 8 -6 5/2 CONSTRUCT ACCORDING TO
72" 1.9:1 7" 3 -0" 6 -6" 1'-9" 8 -3" 9'-0" 6" CLASS 1ll, AASHTQ M 170, AS FAR AS PREFABRICATED RCP
78" 1.8 1 " 30" 76 1 -9" 9 -3 9 6" 6/ DESIGN WILL PERMIT. FLARED END TERMINAL
84" 1.5 1 8" 3 -0" 7 -6Yy" 1"-9" 9" -3lp" 10" -0" 6/," SECTION (FETS)
90" 1.5: 1 8Y," 3 -g5" 7' -3Y," 2'-0" 9' -3," 11" -o" 65" --REVISED-- |EFFECTIVE: FEBRUARY 2005

* WALL "B" THICKNESS
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RISE

LONGITUDINAL SECTION

END VIEW

GALVANIZED EYE BOLT %
mﬂ:{ — GALVANIZED BOLT #*
- ‘ : : |
Tl //// A»U‘b A A L ‘;A‘ R »b‘»@‘»
\1 777777777777 _ - st ‘W‘W‘W‘W;‘ A S T = R
} TIE BOLT t%T I%T
| HOLES ! 2" MAX. (TYP.) !
[ ‘ 32" (ADJ. £14" MIN.) ‘
| i d
[
SPAN | E
\ **% ¥," FOR 18" TO 54" EQUIV. SIZE
} 1" FOR 60" TO 72" EQUIV. SIZE
[
[
L ____ _ TIE BOLT DETAIL
- — 2 (TWO PER END SECTION)
T 1 S
TIE BOLTS: USE TIE BOLTS ON ALL FLARED
END SECTIONS, ONE ON EACH SIDE AT 60°
TO THE VERTICAL. GALVANIZE ALL PARTS.
PLAN VIEW SEE TIE BOLT DETAIL.
CONSTRUCTION:  CONSTRUCT ACCORDING TO
CLASS A-1ll, AASHTO M 206, AS FAR AS
DESIGN WILL PERMIT.
EQUIV. SIZE| SPAN RISE T % X c D E R SLOPE
18" 22" 13" 25" 7 27" 45" 72" 36" 3" 300
24" 285" 18" 35" 8'/," 39" 33" 72" 48" 3" 3t
30" 36Y4" 22'%," q" 9Yy" 50" 46" 96" 60" 3" 350
36" 43¥," 26%" 4Y," 11" 60" 36" 96" 72" 6" 3t
42" 511" 31%6" 4Yy" 156" 60" 36" 96" 78" 6" 30
48" 585" 36" 5" 21" 60" 36" 96" 84" 6" 3t
54" 65" 40" 515" 255" 60" 36" 96" 90" 6" K
60" 73" 45" 6" 31" 60" 36" 96" 96" 6" 3t
72" 88" 54" 7" HE 60" 36" 96" 120" 6" 2t 1
84" 102" 62" 8" 215" 84" 24" 108" 144" 6" 2: 1

% WALL "B" THICKNESS

DETAILED DRAWING

ANDA . _
SECTION 603 603-10

FLARED END TERMINAL
SECTION (FETS)

PREFABRICATED RCP ARCH

EFFECTIVE: FEBRUARY 2005

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORTAT ION




ROAD APPROACH CULVERT END TREATMENT

QUANTITIES (FOR ESTIMATING ONLY)

DIA. A H PIPE FF-Eel:l-':’/lleiEngllj/g“ LEQ(?JSDSL/E“ o0 DIMENSIONS (FT. )
RCP LENGTH
INSERT (EACH) GALV. PIPE B IS D E G R J
15" 4,75 ~ ~ ~ ~ 0. 69 0.217 4.0 0.25 0.75
18" 6.5 ~ ~ ~ ~ 0.71 0.25 5,75 0.25 0.75
24" 10. 0' 10 12.5' 0.5 2.0 0.75 0.21 9.25 0.25 0.75
A o o o A
o o o
/
Rep STEEL PIPE
(AS REQUIRED)
PLAN VIEW
G L
B, ¢ ¢ ¢ ¢ ‘ /GROUND LINE
o' x 4" HEX N e
HEAD BOLT
FERRULE A
LOGP
INSERT
D —
{ T TR TN A T N T N,
SCHEDULE 40 GALVW ] PJ ROOVE END ON OUTLET [/
STEEL PIPE (AS REQUIRED) ¢ A NUE END on E
H
SECTION A-A
NOTE:
. PAINT ALL NON-GALVANIZED PARTS
27 IN ACCORDANCE WITH SECTION 710
251," OF THE STANDARD SPECIFICATIONS.
272" LONG PIPE
302" LONG PIPE
- — — DETAILED DRAWING
REFERENCE DWG. NO.
STANDARD SPEC. _
27" SECTION 603, 710 603-12
RCP ROAD APPROACH
CULVERT END TREATMENT
END VIEW VIEW OF INSERTS (RACET)
EFFECTIVE: FEBRUARY 2005
= WONTANA DEPARTMENT
A e OF TRANSPORTATION




H (SEE NOTES)

! J (SEE NOTES)

——B
CMP
7 ) R
I
I
A | A
I
| ] ) ) |, o
I
I
I I
S e I _
B
STEEL PIPE
(AS REQUIRED) GALV. CHANNEL
CRIMPED AND SPOT WELDED
PLAN VIEW
GROUND L INE

Q/////

Cm™P

SCHEDULE 40
GALVANIZED STEEL PIPE
(AS REQUIRED)

SECTION A-A

ILLUSTRATED WITH 24"
CMP (30" CMP UTILIZES
FOUR GALV. STEEL PIPES)

/

CMmP

/—\ TYP. EACH END
AS REQUIRED

CRIMP AND SPOT WELD BOTH SIDES AT CREST

OF EACH CORRUGATION.

IF SPACE FROM

OUTER EDGE OF CSP TO CHANNEL IS LIMITED
THE VALLEYS MAY BE WELDED.

F%"
I 1 )
3" DIA. { 1 T 3" DIA. @
STEEL PIPE | TYP. EACH END
(AS REQUIRED) \@_V%V FOR ALL PIPE
Ya"
END VIEW SECTION B-B
ROAD APPROACH CULVERT END TREATMENT
QUANTITIES (FOR ESTIMATING ONLY)

DIA. A H PIPE % ox Bt ox Ve '-SECN’_?EE'UBE E’(')A DIMENSIONS (FT. )

CmP LENGTH GALV. CHANNEL CALV. PIPE B C D £ S | ;

15" 7.0' 10' ~ ~ ~ 0. 20 0. 20 5 6.0 1.0

18" 8.0 10° ~ ~ ~ 0.33 0.33 5 7.0 1.0

24" 10.0" 12' 6.0' 0.15 1.95 0.50 0.50 6. 9.0 1.0

30" 12.5' 16’ 10. 0’ 0.20 1.95 0. 60 0. 60 8. 1.5 1.0

NOTES:

1) PIPE TO HAVE ANNULAR CORRUGATION OR REROLLED ENDS. USE ONLY
APPROVED COUPLING BAND PER STANDARD SPECIFICATION 709.02 CMP.
FOR RCP END TREATMENT, SEE DTL. DWG. NO. 603-26 FOR CONNECTION.

2) THE TWO ¥," CHANNELS MAY BE ELIMINATED FROM THE CULVERT END
TREATMENT IF:

A. THE CULVERT IS FABRICATED WITH 12 GAGE (0. 109" THICK) MATERIAL.
B. HALF CIRCLE NOTCHES ARE CUT IN THE CULVERT FOR THE STEEL PIPE

WITH CONTINUOUS WELD OF THE PERIPHERY IN CONTACT PROVIDED.

C. ALL WELDS AND OTHER NON-GALVANIZED PARTS ARE PAINTED IN
ACCORDANCE WITH STANDARD SPECIFICATIONS SECTION T10.

3) CONNECTIONS MADE PER DTL. DWG. NO. 603-26 REQUIRE PIPE LENGTHS H
AND J TO BE INCREASED BY 3".

DETAILED DRAWING

gTEFII;:RR%NSCPFEC DWG. NO.
ANDA . -
SECTION 603,709,710 603-14

CMP ROAD APPROACH
CULVERT END TREATMENT
(RACET)

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION
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9 -g"

6" ) 4 SPACES AT I'-11" ) 1"-4"
54" NNV
NI
e
Ppiphyty
AR
2 a1 -6 L
Phphp gt
Phphp gt
AR
|
51/," A ALALA
EXISTING OR NEW
1'-0 3'-0 CSP OR CSPA
21" x 15"
PLAN VIEW CSPA
22" x 2" x V/a" GALV.
STRUCTURAL TUBING CROSS-PIPE
PER ASTM A 500 GRADE B
DETAIL A
sy
1'-10%"
o
" e
5

%" LooP
FERRULE
INSERT (TYP. )

NOTE:

3%" DIA. x
GALV. BOLT

DETAIL A

ELEVATION

K
(TYP.)

PAINT ALL EXPOSED METAL PARTS WITH ONE COAT OF ZINC
RICH PAINT AND TWO COATS OF ALUMINUM PAINT ACCORDING
TO STANDARD SPECIFICATION SECTION T710.

DETAILED DRAWING

REFERENCE
STANDARD SPEC.

SECTION 603, 708,710

DWG. NO.
603-17

PRECAST MEDIAN U-TURN
CROSS DRAIN AND CONC.
BEVELED END

EFFECTIVE: FEBRUARY 2005

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORTAT ION




EXISTING GROUND

2D MIN. 2S MIN,

12'-0" MAX. ‘ 12" -0" MAX.

EXISTING GROUND

—i\ 1'-0" MIN.

(® EXCAVATE AS NEEDED

DEPTH = D/4 + 3" + T

EXCAVATION FOR BEDDING

/7 EXISTING GROUND

T~ sipE FILL@\

EXCAVATE AS NEEDED ®

EXISTING GROUND
BT / \ 0]

DEPTH = R/3 + 3" + T

,/7 F.L. CULVERT

| BEDDING MATERIAL

COMPACTED BEDDING MATERIAL :
\ 10" -0" | 5

P FOUNDATION MATERIAL

LOOSE BEDDING MATERIAL UNDISTURBED MATERIAL

EXCAVATION FOR
BEDDING

(IF REQUIRED)

PIPE END DETAIL

1-STANDARD BEDDING INSTALLATION

2D M. ‘ 25 MIN.

NOTES:

12'-0" MAX. ‘ 12'-0" MAX.

EXISTING GROUND

THE PIPE.

I\ 1"-0" MIN.

(®EXCAVATE AS NEEDED

SEE PIPE END DETAIL.

DEPTH = D/4 + 3" +

T—

T~ siDE FILL@\

EXCAVATE AS NEEDED ®

OF PIPE.

1"-0" MIN. THICKNESS,
OR AS DIRECTED BY

EXISTING GROUND PIPE IS 3". 42"

BELL THICKNESS.

| —DEPTH = R/3 + 3" + T

THE ENGINEER

/7 EXISTING GROUND
o\

(D + 4'-0"

+ 2T)

OR AS DIRECTED BY THE ENGINEER

L_—1'-0" MIN. THICKNESS,
OR AS DIRECTED BY THE
ENGINEER

COMPACTED BEDDING MATERIAL

LOOSE BEDDING MATERIAL DENSITY REQUIREMENTS,

(S + 4'-Q"
DIRECTED BY THE ENGINEER

+ 2T)

OR AS

— STABILIZATION GEOTEXTILE
(IF REQUIRED)

(D DO NOT EXTEND BEDDING MATERIAL TO THE END OF
LEAVE 10" OF UNDISTURBED MATERIAL
AT EACH END UNLESS OTHERWISE NOTED IN PLANS.

(@ PLACE LOOSE BEDDING MATERIAL UNIFORMLY IN THE
BOTTOM OF THE TRENCH AND SHAPE TO FIT BOTTOM
THE MINIMUM THICKNESS BEFORE PLACING
AND 48" RCP IRR. REQUIRE 4"
DEPTH OF LOOSE BEDDING MATERIAL TO ACCOMODATE
AFTER LAYING CULVERT, COMPACT
BEDDING MATERIAL AT HAUNCHES AND SIDES OF PIPE.

(3 COMPACT SIDE FILL IN 6" LOOSE LAYERS TO DENSITY
SPECIFIED FOR ADJACENT EMBANKMENT.
203.03.3 OF THE STANDARD SPECIFICATIONS FOR THE

SEE SECTION

(@ SEE SECTION 701.04 OF THE STANDARD SPECIFICATIONS
FOR BEDDING AND FOUNDATION MATERIAL REQUIREMENTS.

(B DIMENSIONS D, S AND R ARE INSIDE PIPE DIAMETER,
SPAN AND RISE. DIMENSION T IS THE CULVERT SHELL
THICKNESS FOR CONCRETE OR CORRUGATION WIDTH FOR

2-ROCK METAL.

CORRUGATION WIDTHS ARE TYPICALLY !/" FOR

48" EQUIVALENT SIZE METAL CULVERTS AND SMALLER.

®EXCAVATE A SUFFICIENT AMOUNT TO PROVIDE A SAFE
WORKING ENVIRONMENT AND TO ALLOW ACHIEVEMENT OF
ALL CULVERT INSTALLATION AND COMPACTION

REQUIREMENTS.

2D MIN. 2S MIN,

12'-0" MAX. ‘ 12'-0" MAX.

EXISTING GROUND

—Ak 1" -0"MIN.

® EXCAVATE AS NEEDED

T~ sIDE FILL©\

EXCAVATE AS NEEDED ®

DEPTH = D/4 + 3 + T— i
2'-0" MIN. THICKNESS, |

OR AS DIRECTED BY THE | 3.
ENGINEER

7
UNDATION MATERIA

(D + 4'-0" + 2T)

OR AS DIRECTED BY THE ENGINEER

EXISTING GROUND

| —DEPTH =

R/3 + 3 + T

COMPACTED BEDDING MATERIAL
2'-0" MIN. THICKNESS,
OR AS DIRECTED BY THE
ENGINEER

FOUNDATION MATERIAL

———

(S + 4"-0" + 2T)
OR AS DIRECTED BY THE ENGINEER

LOOSE BEDDING MATERIAL

STABILIZATION GEOTEXTILE

3-FOUNDATION STABILIZATION

SLOPE, BENCH OR PROVIDE SHORING
, FOR ALL EXCAVATIONS IN ACCORDANCE WITH THE U.S.

DEPARTMENT OF LABOR, OCCUPATIONAL SAFETY AND
HEALTH ADMINISTRATION (OSHA) SAFETY AND HEALTH
REGULATIONS FOR CONSTRUCTION.

(@BUILD BERM WITH FILL MATERIAL AS NEEDED TO CONTAIN
THE BEDDING MATERIAL TO THE PROPER DEPTH.

DETAILED DRAWING

gTEFII;:RR%NSCPFEC DWG. NO.
ANDA . -
SECTION 207, 603, 701 603-18

BEDDING FOR MAINLINE &
PUBLIC APPROACH CULVERTS
48" EQUIVALENT & SMALLER

--REVISED--

EFFECTIVE: APRIL 2006

January 2008

=—  WONTANA DEPARTMENT
OF TRANSPORTAT ION
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EXISTING GROUND

2D MIN. ‘

(M EXCAVATE AS NEEDED

BEDDING DEPTH
(SEE NOTE®) ———

2'-0" MIN, THICKNESS
OR AS DIRECTED BY
THE ENGINEER

FOUNDATION MATERIAL
WHEN SPECIFIED —— |

EXISTING GROUND

(@ EXCAVATE AS NEEDED

BEDDING DEPTH
(SEE NOTE® ————

D+ 4-0" + 2T

0

R AS DIRECTED BY THE ENGINEER

L~

COMPACTED BEDDING MATERIAL

LOOSE BEDDING MATERIAL

STABILIZATION GEOTEXTILE
WHEN SPECIFIED

2S MIN.

II '-0" MIN,

SIDE FILLQ)

\r EXISTING GROUND

2'-0" MIN. THICKNESS
OR AS DIRECTED BY
THE ENGINEER

FOUNDATION MATERIAL
WHEN SPECIFIED —— |

7

§

S +.4'-0" + 2T

OR AS DIRECTED BY THE ENGINEER

LOOSE BEDDING MATERIAL

xSTABILIZATION GEQTEXTILE

WHEN SPECIFIED

COMPACTED BEDDING MATERIAL

F.L. CULVERT

BEDDING MATERIAL

10" -0"

II' -0" MIN.

SIDE FILL®

EXISTING
GROUND

FOUNDATION MATERIAL
WHEN SPECIFIED ——

UNDISTURBED MATERIAL

1 /
STABILIZATION GEOTEXTILE /

WHEN SPECIFIED

PIPE END DETAIL

NOTES:

(D DO NOT EXTEND BEDDING MATERIAL TQ THE END OF THE PIPE.
LEAVE 10" OF UNDISTURBED MATERIAL AT EACH END UNLESS
OTHERWISE NOTED IN PLANS. SEE PIPE END DETAIL.

@ PLACE LOOSE BEDDING MATERIAL UNIFORMLY IN THE BOTTOM
OF THE TRENCH AND SHAPE TO FIT BOTTOM OF PIPE. THE
MINIMUM THICKNESS BEFORE PLACING PIPE IS 3". RCP IRR.
REQUIRE GREATER THAN 3" OF LOOSE BEDDING MATERIAL
TO ACCOMODATE BELL THICKNESS. AFTER LAYING CULVERT,
COMPACT BEDDING MATERIAL AT HAUNCHES AND SIDES OF
PIPE.

® COMPACT SIDE FILL IN 6" LOOSE LAYERS TO DENSITY SPECIFIED
FOR ADJACENT EMBANKMENT. SEE SECTION 203.03.3 OF THE
STANDARD SPECIFICATIONS FOR THE DENSITY REQUIREMENTS.

(@ SEE SECTION 701.04 OF THE STANDARD SPECIFICATIONS FOR
BEDDING AND FOUNDATION MATERIAL REQUIREMENTS.

(®DIMENSIONS D, S, AND R ARE THE INSIDE PIPE DIAMETER,
SPAN, AND RISE. DIMENSION T IS THE CULVERT SHELL
THICKNESS FOR CONCRETE OR CORRUGATION WIDTH FOR METAL.

(® THE BEDDING DEPTH FOR CONCRETE PIPE IS D/4 + T OR
R/3 + T. THE BEDDING DEPTH FOR METAL PIPE IS "X" + T.
SEE DTL. DWG. NO. 603-32 AND 603-34 FOR "X" DIMENSIONS
OF METAL PIPES.

(@ EXCAVATE A SUFFICIENT AMOUNT TO PROVIDE A SAFE WORKING
ENVIRONMENT AND TO ALLOW ACHIEVEMENT OF ALL CULVERT
INSTALLATION AND COMPACTION REQUIREMENTS. SLOPE, BENCH
OR PROVIDE SHORING FOR ALL EXCAVATIONS IN ACCORDANCE
WITH THE U.S. DEPARTMENT OF LABOR, OCCUPATIONAL SAFETY
AND HEALTH ADMINISTRATION (OSHA) SAFETY AND HEALTH
REGULATIONS FOR CONSTRUCTION.

®BUILD BERM WITH FILL MATERIAL AS NEEDED TO CONTAIN THE
BEDDING MATERIAL TO THE PROPER DEPTH.

DETAILED DRAWING

ANDA . -
SECTION 207, 603, 701 603-19

BEDDING FOR CULVERTS
54" EQUIVALENT & LARGER

--REVISED-- |EFFECTIVE: APRIL 2006

Janvary 2008 = WONTANA DEPARTMENT
OF TRANSPORTAT 10N

serving you with ;;r/c/e




DA APPROX. DIA. | LENGTH L2 0 U
: GASKET MATL. | OF JOINT D1 D2 e o X1 x2 Y1 v2 Y3
D NOT STRE TCHED ) (MIN. ) | (WALL"B" )| (WALL"C™)
12 Eya 35" 15.223" | 15.331" 5" 2" ~ B %" 0. 062" 0. 090" 0.313"
15" 25" 3% 18.723" | 18.831" %" 2%e" ~ I" %" 0.062" | 0.090" | 0.313"
18" 2/ 3%" 22.098" 22.206" 5" 2%" ~ " " 0. 062" 0. 090" 0.313"
21" 2/" 37%" 25.600" | 25.724" 5" 2%6" ~ B %" 0.062" 0. 090" 0.313"
24" 2/5," 3%" 28.975" | 29.099" 55" 2%," 2" " %" 0. 062" 0. 090" 0.313"
27" Ey 2" 32.476" | 32.608" 51/," 2%," 2" B %" 0. 062" 0.090" 0.313"
30" 2/," 4" 35.976" | 36.108" 55" 2" 2" B %" 0.062" 0.090" 0.313"
33" 2/5," A" 39.476" | 39.616" 5%," 2%" 2" B %" 0.062" 0.090" 0.313"
36" 2/ al" 42.976" | 43.116" 6" 3" 2%" B %" 0.062" 0.090" 0.313"
a2" ¥ 4%" 50. 183" | 50.183" 6%," 39" 3" 16" " 0. 067" 0. 129" 0.376"
48" V" a¥," 57.023" | 57.193" 1Va" 48" 3%" 136" I 0. 067" 0. 129" 0.376"
54" Yo" 5" 63.007" | 63.192" 5" 3%" 2%" 136" [ 0. 067" 0. 129" 0.376"
60" Yy 5" 69.007" | 69.192" 1/," 3" 2%" 16" " 0.067" 0. 129" 0.376"
66" 36" 5" 75. 007" | 75.192" 7" 2%a" 2" 196" 1" 0. 067" 0. 129" 0.376"
72" 136" 5/a" 79.250" | 79.400" ~ ~ ~ 16" 14" 0. 093" 0. 190" 0.376"
78" 136" 5Ya" 86.250" | 86.400" ~ ~ ~ 196" 14" 0. 093" 0. 190" 0.376"
84" 136" 5/," 91.500" | 91.650" ~ ~ ~ 136" 1/," 0. 093" 0. 130" 0.376"
30" 13" 51/," 97. 750" 97.900" ~ ~ ~ 136" 1" 0.093" 0.190" 0.376"
96" 13" 51/," 104. 250" | 104. 400" ~ ~ ~ 136" 14" 0.093" 0. 190" 0.376"
102" 3" 51/, 110. 750" | 110.900" ~ ~ ~ 1 %" 14" 0. 093" 0.190" | 0.376"
108" 136" 51/," 117.250" | 117.400" ~ ~ ~ 196" 14" 0. 093" 0. 190" 0.376"
72" DIA. PIPES AND L ARGER 66" DIA. PIPES AND SMALLER
L2
r;» J
Y ° .
3o 3 1o 30° MAX Ui
- T WALL _ ‘LLL 1
. ‘ ‘ " ‘ ‘ WALL
XI*—‘ le k
X2 x2
D DI D2 DI D2
. TAPER 1° 50
TAPER 1° 50 FOR SNUG
FOR SNUG FIT FIT
NOTES:

TYPICAL FOR STORM DRAIN AND
IRRIGATION APPLICATIONS (FOR
HEADS UP TO 20 FEET).

USE RUBBER GASKETS THAT MEET
THE REQUIREMENTS OF STANDARD
SPECIFICATION 707.02. 1.

DETAILED DRAWING

ANDA . _
SECTION 603, 707, 708 603-22

WATER TIGHT JOINT FOR
REINFORCED CONCRETE PIPE

EFFECTIVE: FEBRUARY 2005

—  MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




DIA. XSEC. WT. PER T % J A (NOMINAL )
o WATER AREA |L.F. OF PIPE| MIN. WALL | LENGTH OF | = D2 - DI DI D2 D3 DA4
(S0. FT.) (LB.) THICKNESS JOINT 2
12" 0.79 92 2" 13" V" 135" 13%" 13%" 14'/,"
15" 1.23 127 7% 2" Ye" 16Y>" 167%" 17" 17%"
18" 1.77 168 2" 2" Ye" 19%" 20" 20%" 20%,"
21" 2.40 214 2" 2Y," Yo" 227" 231/," 23¥," 241"
24" 3.14 265 3" 2Y" Ye" 26" 26%" 21" 27%"
27" 3.98 322 3" 3" V6" 29'/," 29%" 30" 305"
30" 4,91 384 35" 3" Yo" 32%" 32" 33Y," 337%"
33" 5.94 452 3%a" 32" Yo" 35" 36" 369" 37/."
36" 7.07 524 4" 3%" Vq" 38%," 39/," 40" 405"
42" 9.62 685 4'," q" Va" 45'/g" 45%" 46Y," 47"
48" 12.57 867 5" as," Va" 51/," 52" 53" 535"
54" 15. 90 1070 515" al," Va" 577%" 58%" 593%" 597"
60" 19.63 1296 6" 5" Va" 64'/s" 64%," 66" 66'/,"
66" 23.76 1542 6'>" 55" Va" 70%" T1Vs" 125" 73"
12" 28.27 1810 7" 6" 1" 77" 77" 79" 79'/,"
78" 33.18 2098 V5" 6Y," Va" 833%" 837" 85%" 86!/3"
84" 38.48 2410 8" 7" Va" 89%," 90'/," 92" 92%"
90" 44.18 2740 8'/," 7" Va" 95¥," 96'/," 985" 98%"
36" 50. 27 2950 9" 7" Va" 102Y4" 102%" 104Y5" 105"
102" 56. 75 3075 9'," " Va" 109" 109Y5" 1s" 12"
108" 63.62 3870 10" /2" Va" 115" 16" 118" 118Y5"
* WALL “B" THICKNESS
1" COVER

e A
L

ol 44~+}—H—H~+4+++++4+-4+4+- 44—+

T—J:T‘T_T_T_Tﬁiiiii—l_fi,/
|

‘ LAYING LENGTH L A

~J

TYPICAL LONGITUDINAL SECTION
36" DIAMETER PIPES AND LARGER

e B

DLHJ!H!!H!!Hi

T ‘ LAYING LENGTH =B | )
1

g

TYPICAL LONGITUDINAL SECTION
33" DIAMETER PIPES AND SMALLER

TONGUE GROOVE
END [~ ——— ———_ END

WALL ’?J" — _
L

ALTERNATE BELL TYPE END
JOINT DETAIL

NOTES:

TOLERANCES IN DIMENSIONS IN ACCORDANCE
WITH AASHTO M 170.

TYPICAL FOR DRAINAGE APPLICATIONS.

DOUBLE LINE
REINFORCEMENT

SECTION A-A

\

SECTION B-B

WIRED
gwuosoy

REINFORCING AT ENDS OF PIPE

SINGLE LINE
REINFORCEMENT

DETAILED DRAWING

TELEEE O T0
ANDA . B
SECTION 603, 708 603-24

REINFORCED CONCRETE
PIPE JOINT

EFFECTIVE: FEBRUARY 2005

—  MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




#4 BARS AT 1+ 1 CHAMFER 2.-0
APPROX. 9" 0.C. oot 1o
- .
- . ’ ’
1:1 CHAMFER EERTI
RCP
10
RCP
6" —| _
CLASS "DD"
CONCRE TE RCP
OR EOQUAL T0
cMP
5
#4 BARS AT
APPROX. 9" O.C.
SECTION A-A CONNECTION DETAILS

3 MM

CLASS "DD"
CONCRETE
OR EQUAL ™A

%

¢ PPE T -

WELD LONGITUDINAL AND TRANSVERSE
LVf’-\ 12" REINFORCING STEEL OR LAP 20 BAR
MAX. DIAMETERS AT SPLICES

TYPICAL FIELD CAST CONCRETE BEND

DETAILED DRAWING

ANDA . .
SECTION 603, 708 603-26

TYPICAL FIELD CAST
CONCRETE CONNECTIONS

EFFECTIVE: FEBRUARY 2005

—  MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




NOTE: DASHED ARROWS DENOTE
DIRECTION OF WATER FLOW.

5 -0 R SLOPE FROM EDGE OF A
F INISHED
SHOULDER
Al
6 -3 IIIIIIIIIIIIIIIJI

PL. MiIX. BIT. SURF. TO BE
PLACED AND WARPED TO FIT

IIIIIIIIIIIIII
’ LITT77
/2" DIA. GALV. ROD WITH 2

GUTTER AND INLET GRADES * Gy e s e gagg
5 -6" 30" -0" MINIMUM TO FIT
1 "
4 -on|| [ 18" omP
- 18" x 12"
1 REDUCER
PLAN VIEW OF INLET ~— 12" CwmP
L
FINISHED SHOULDER
0.20' PLANT
MIX SURF. AND
S5-1 FOG SEAL STANDARD BITUMINOUS CURB
12" (0.064 THK.) CSP CONDUIT OR
I 12" (0.060 THK.) CAP CONDUIT
[ NATURAL
I CHANNEL
- ELEVATION
VARIES
5'-0" MIN. x
5'-0" WIDTH

VARIABLE, DEPENDS ON SLOPE
T
= 1"-0" MIN,

APPROX. 1.5 C.Y. TYPE 3 BANK
PROTECTION TO BE PLACED IN A MANNER
BEST SUITED TQ FIT EXISTING CONDITIONS

QUTLET DETAIL

SECTION A-A

NOTES:

CORRUGATION MAY BE EITHER ANNULAR OR HELICAL.

BEND ON ELBOW (8) IS AS SHOWN UNLESS OTHERWISE

SPECIFIED IN THE PLANS OR BY THE ENGINEER. DETAILED DRAWING

* INCLUDED WITH ROADWAY QUANTITIES. REFERENCE DWG. NO.

STANDARD SPEC. 603-28
SECTION 603

EMBANKMENT PROTECTOR

EFFECTIVE: FEBRUARY 2005

—  MONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




4 ~ #4 BARS COl
FOR LENGTH OF

NTINUOUS
SLOPE

COLLAR (EXTEND #4 BARS

NOTES:

1'-6" INTO CUTOFF WALL)
DESIGNATE THESE STRUCTURES, IN PLANS AND PROPOSAL, AS "VEHICULAR UNDERPASS."
CONFORM MATERIALS, INSTALLATION, AND OTHER PROVISIONS TO THE STANDARD
SPECIFICATIONS. USE THE TERM "VEHICULAR UNDERPASS," REGARDLESS OF THE USE
2 0" OR PURPOSE OF THE STRUCTURE.
}<—>
%" DIA. x 6" ANCHOR BOLTS DIAMETER PROVIDE END TREATMENT FOR ALL VEHICULAR UNDERPASSES INCLUDING CUTOFF WALLS,
AT 18" CENTERS FOR LENGTH BACKFILL RETAINING WALLS AND CONCRETE SLOPE COLLARS.
OF CONCRETE SLOPE COLLAR
1"-0" PROVIDE SURFACING FOR THE INSIDE OF THE STRUCTURE, CROSS-SLOPED TO ALLOW
A DRAINAGE COURSE ALONG ONE SIDE.
#4 STIRRUPS AT 18" O.C. FOR PLATE THICKNESS SEE ROAD DESIGN MANUAL FILL HEIGHT TABLES.
2" MIN. COVER (TYPICAL) USE CLASS "DD" CONCRETE OR EQUAL.
A SEE DTL. DWG. NO. 552-08 FOR QUANTITIES.
NOTE:
SEE DTL. DWG. NO. 552-00
¥2" DIA. ANCHOR BOLTS AT
FOR ANCHOR BOLT DETAILS. IAoROX. 18" CENTERS FOR
LENGTH OF CONCRETE SLOPE AJ
COLLAR (TYPICAL)
SECTION C-C ELEVATION SECTION A-A
SURFACING QUANTITIES PER LINEAR FOOT FOR DEPTH "D" *
ALTERNATE "A" ALTERNATE "B"
GACKFILL | CONCRETE C.Y. SURFACING TONS SURFACING C.Y. SURFACING TONS BIT. MATL.
DIAMETER A B c v X * D RETAINER | COLLAR CRUSHED COVER PLANT CRUSHED PLANT
(C.Y.) | (C.v.) DIAMETER AGGREGATE COURSE MATERIAL MIX AGGREGATE COURSE MIX PRIME SEAL
96" q q 6.9' 4.0 2.0 0.5' 0. 04 0.66 96" 0. 054 0. 0056 0. 052 0. 027 0.0031 0. 0005 0. 0007
DEPTH OF SURFACING % 120 7 7 7.1 5.0 2.5 1.4 0.17 0.82 120 0. 255 0. 0097 0.097 0. 205 0.0058 0. 0009 0.0012
— — 150" 10 8’ 8.6 6.25' 3,13 2.5 0.43 1.08 150" 0.647 0.0139 0. 141 0.574 0.0084 0.0014 0.0017
MATERIAL ALTERNATE "A"|ALTERNATE "B - - - - - - -
P SURF 020 162" 10 8 10. 0 6.75 3.38 2.2 0.38 1. 16 162 0.563 0.0139 0. 140 0. 489 0. 0084 0.0014 0.0017
CR’USHED AGGR’EGATE COURSE BAL éAL 186" 12 10 10. 8" 7.5 3.88 2.9 0.59 1.34 186" 0.882 0.0167 0. 169 0.794 0.0102 0.0017 0. 0020
- = 192" 12' 10' 1.5 8.0' 4.0 2.7 0.55 1.38 192" 0. 830 0.0167 0. 168 0.744 0.0101 0.0016 0. 0020
204" 12 10 12.9' 8.5’ 4,25 2.5 0.51 1. 46 204" 0.769 0.0167 0. 169 0. 680 0.0102 0.0016 0. 0020
216" 12' 10' 14,2 9.0' 4,50 2.3 0.47 1.54 216" 0.702 0.0167 0. 168 0.615 0.0101 0.0016 0. 0020
228" 16’ 12’ 12.5° 9.5’ 4,75 4,4 1.23 1.72 228" 1.842 0. 0222 0.2217 1,725 0.0136 0. 0022 0.0026
240" 16’ 12 14.0' 10.0' 5.0 4.0 1.10 1.72 240" 1.656 0.0222 0.226 1.539 0.0136 0. 0022 0. 0026
Bﬁ BACKFILL RETAINER & CUTOFF WALL DETAIL
4 -0
TYPICAL
APPROX. 1'-0" 0.C.
3" 0.20" PL.
MIN. MIX SURF.,
m n SEAL &
A COVER
BACKFILL RETAINER —— | BACKFILL RETAINER — ) :
EXTEND #4 BARS 6" x 6" x W2.9 6" x 6" x W2.9
1'-6" INTO CUTOFF WALL WIRE MESH CRUSHED WIRE MESH
AGGREGATE COURSE CRUSHED
AGGREGATE COURSE
k DETAILED DRAWING
¥," DIA. GALV. ANCHOR REFERENCE DWG. NO.
B BOLTS AT 1'-6" O.C. . STANDARD SPEC. 603-30
NOTE: SECTION 552, 603
INCLUDE CONCRETE COLLAR
WHEN SPECIFIED. VEHICULAR UNDERPASS AND
ELEVATION SECTION B-B SECTION B-B BACKFILL RETAINER
(ALTERNATE "A") (ALTERNATE "B") & CUTOFF WALL DETAIL

--REVISED-- |EFFECTIVE: FEBRUARY 2005

January 2008 =

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORTAT ION




SUBGRADE WIDTH

BOTTOM & LENGTH

H
COVER
X
v
77)(
5 o

NOTE:
FOR DETAILS COVERING CUTOFF WALLS
SEE DTL. DWG. NO. 552-00.

AREA "A"
4 -o"

ANCHOR BOLTS

- ‘ v H (FT.) FOR BEVELS: (ASROEAF"TA") - ‘ v H (FT.) FOR BEVELS: (ASROEAF"TA")
: (FT.) (FT.) e . e : (FT.) (FT.) e . .
CSP 3" x 1" OR 5" x I" CORRUGATIONS SSPP 6" x 2" CORRUGATIONS

54" 1.125 2.250 3.375 4.500 3.31 10" -6" 2.625 5. 250 7.875 10. 500 17.39
60" 1,250 2.500 3. 750 5. 000 4,06 1 -0 2. 750 5. 500 8. 250 11. 000 19. 06
66" 1.375 2.750 4.125 5. 500 4.89 -6 2. 875 5. 750 8. 625 11.500 20.81
72" 1.500 3. 000 4.500 6. 000 5.79 12" -0" 3. 000 6. 000 9. 000 12. 000 22.64
78" 1.625 3.250 4.875 6. 500 6. 71 12" -6" 3.125 6. 250 9.375 12.500 24.54
84" 1. 750 3.500 5.250 7. 000 7.83 13" -0" 3.250 6.500 9. 750 13. 000 26.52
90" 1.875 3. 750 5. 625 7.500 8.97 13" -6" 3.375 6. 750 10. 125 13.500 28.58
96" 2. 000 4. 000 6. 000 8. 000 10.18 14" -0" 3.500 7. 000 10. 500 14. 000 30. 71
102" 2.125 4.250 6.375 8.500 11,47 14" -6" 3.625 7.250 10.875 14.500 32.92
108" 2.250 4.500 6. 750 9. 000 12.83 15" -0" 3. 750 7.500 11.250 15. 000 35.21
114" 2.375 4.750 7.125 9.500 14. 27 15" -6" 3.875 7. 750 11.625 15. 500 37.57
120" 2.500 5. 000 7.500 10. 000 15. 79 16" -0" 4. 000 8. 000 12. 000 16. 000 40. 01
16" -6" a.125 8. 250 12.375 16. 500 42.53
17" -0" 4. 250 8. 500 12. 750 17. 000 45,12
17 -6" 4.375 8. 750 13.125 17.500 47.79
18" -0" 4.500 9. 000 13.500 18. 000 50. 54
19'-0" 4.750 9.500 14. 250 19. 000 56. 26
20" -0" 5. 000 10. 000 15. 000 20. 000 62.29
% AREA "A" IS TO THE MIDDLE OF THE CORRUGATIONS. 21'-0" 5.250 10. 500 15.750 21.000 68.63
DETAILED DRAWING

SECTION 603 603-32

STEP BEVEL FOR
CIRCULAR METAL CULVERT
“_REVISED-- | EFFECTIVE: APRIL 2006
Moy 2009 = WONTANA DEPARTMENT
T . OF TRANSPORTATION




SUBGRADE WIDTH

COVER

BOTTOM § LENGTH

4'-0

. TOP OF
MNCORNER PLATE

ZANCHOR BOLTSX

AREA " Ay

\

SEE DTL. DWG. NO. 552-00
COVERING CUTOFF WALLS

couv. | x v | H FT.) For BeveLs: | AREA cauv. | x | v | B OFTo) FOR BEVELS: | AREA
SPAN I RISE o | o [ T [ an [ 21 [os0| 59 SPANC1RISE 1 i et o[ 5oy IS
SSPPA 6" x 2" CORRUGATIONS WITH 18" CORNER RADIUS CSPA 3" x 1" CORRUGATIONS (SEE NOTE ®)
6 -1" ] a-1 | 66" | 2.3 | 2.3 | 3.4 | a.6 | 57 | 12.8 60" 46" | 54" | 1.7]2.3] 3.5 | 4.7 | 5.8 7.1
6-9" |4 -11"| 72" | 2.4 | 2.5 | 3.8 | 5.0 | 6.3 | 14.8 66" 51" | 60" | 1.9 |2.6 | 3.9 | 52 | 6.5 | 87
7.3 | 5 -3 | 18" | 2.1 | 3.2 | 4.7 6.3 7.9 | 14.1 73" 55" | 66" | 2.1 2.8 | 4.1 5.5 | 6.9 | 10.7
7| 5 -1 | 84" | 2.3 | 3.3 | 4.9 | 6.6 | 8.2 | 168 81" 59" | 12" | 2.03.2]| a8 | 6.5 8.1 KN
8 -1 |5 -11"| 90" | 2.3 | 3.6 | 5.4 7.2 | 9.0 | 18.0 87" 63" | 78" | 2.1|3.5] 5.2 | 6.9 | 8.6 | 13.2
9-4" | 6-3" | 9" | 2.5 | 3.8 | 5.6 7.5 | 9.4 | 21.0 35" 67" | 84" | 2.3 3.7 55 | 7.3 | 9.2 | 153
9-9" | 6-7" | 102" | 2.2 | 4.4 | 6.6 | 8.8 | 11.0 | 19.8 103" | 71" | 90" | 2.5|3.9] 58 | 7.7 | 9.6 | 17.8
10-8"|6-11"] 108" | 2.8 | 4.1 | 6.2 | 8.2 | 10.3 | 26.6 112" | 75" | 96" | 2.6 | 4.1 6.1 8.1 | 10.2 | 20.2
57| 7 -3" | 11a" | 2.8 | 4.5 | 6.7 | 8.9 | 11.1 | 27.9 7T | 79" | 102" | 2.8 | 4.3 | 6.4 | 85 | 10.7 | 23.1
T -10" 7 -7 | 120" | 2.5 | 5.1 | 7.6 | 10.2 | 13.6 | 26.4 128" | 83" | 108" | 3.0 |4.5| 6.7 | 89 | 1.2 | 259
12 -6" |7 -11"| 126" | 2.7 | 5.2 | 7.8 | 10.4 | 13.0 | 30.0 137" | 87" | 114" | 3.0 47| 7.0 | 9.4 | 11.7 | 29.0
12-10"| 8 -4" | 132" | 2.3 | 6.0 | 8.9 | 1.9 | 14.9 | 26.9 142" | 91" | 120" | 3.3 | 4.9 | 7.3 | 9.7 | 12.2 | 32.2
SSPPA 6" x 2" CORRUGATIONS WITH 31" CORNER RADIUS CSPA 275" x 2" CORRUGATIONS (SEE NOTE ®)

13-3"] 9-4"] ~ | 3955 82 | 10.9 | 13.6 | 45.7 57" 38" | 48" | 1.1 ]2.1] 3.1 2.2 | 5.2

13-6"| 9-6"| ~ | 381517 86 | 11.5 | 14.3 | 45.7 64" 43" | 54" | 1.2 |2.4| 3.5 .7 | s.9 .
14°-0"| 9°-8" | 144" | 4.0 | 5.7 | 8.5 | 11.4 | 14.2 | 49.1 BB 47" | 60" | 1.4 |2.6 | 3.8 5.1 6.4

14 -39 -10"] ~ | 3.8 61| 91 | 12.1 | 15.2 | at.6 7 52" | 66" | 1.5 2.8 | 4.3 | 5.7 7.1 .
14 -5"|10°-0"| ~ | 3.7 6.3 | 9.5 | 12.7 | 15.9 | 7.4 83" 57" | 72" | 1.6 | 3.1 ] 4.7 | 6.3 7.8 | 9.6
4 - 10 -2 ~ | 4.0 6.2 | 9.3 | 12.4 | 155 | 52.4

15 -4" | 10'-4"| 156" | 4.3 | 6.0 | 9.1 | 12.1 | 15.1 | 57.6

5 -7 |10-6"] ~ | 4.1 ] 6.4 | 9.6 | 12.8 | 16.1 | 55.9
1510 10-8"| ~ | 3.9 | 6.8 | 10.2 | 13.6 | 17.0 | 54.2

16 -3" |10 -10"| ~ | 4.3 | 6.5 | 9.8 | 13.1 | 16.4 | &1.1

16 -6" | 11'-0"| 168" | 4.1 | 6.9 | 10.4 | 13.9 | 17.3 | 59.4

17 -0"|11'-2"| ~ | 4.4 | 6.8 | 10.2 | 13.6 | 17.0 | 4.7

17 -2 |11 -a"| ~ | 4.3 ] 1.1 ] 10.6 | 14.1 | 17.6 | 64.6

175" |11 -6"| ~ | 4.1 | 7.4 | 11.2 | 14.9 | 18.6 | 62.6 NOTES:
1T 1 -8" | 180" | 4.3 | 7.4 | 11.1 | 14.8 | 18.5 | 66.6

18 -1 [ -0 ~ 4.2 | 7.1 [ s [ 5.3 | 19.2 | e6.4 BEVEL TO TOP OF CORNER PLATE.

18 -7 |12 -0"| ~ | 45 7.5 ] 1.3 | 15.0 | 18.8 | 12.2 PIPE ENDS ARE SQUARE (PERPENDICULAR

g -9 |ile-2t| ~ | 4.3 ] 7.9 | 1.8 | 15.8 | 19.7 | 70.1 ARE WARFED: 10 ACCOWMDATE THE SOUARE
19°-3"|12°-4"| 192" | 4.6 | 7.7 | 11.6 | 15.5 | 19.4 | 76.3 ENDS UNLESS SPECIFIED OTHERWISE ON

19'-6" | 12"-8" | ~ 4.4 | 8.1 | 12.2 | 16.3 | 20.3 | 741 PLANS.

19 -8" |12 -8"| ~ | 4.3 | 8.4 | 12.6 | 16.8 | 21.0 | 73.7 ® TABULATED VALUES BASED ON NOMINAL PIPE
TN [ M RN T N A 2CN TP

20'-5" | 13°-0" | 204" | 4.4 | 8.6 | 12.9 | 17.3 | 21.6 | 77.6 M 36 AND M 136.

20 -7" |13 -2" | ~ | 4.3 | 8.9 | 13.4 | 17.8 | 22.3 | 11.2

DETAILED DRAWING

ANDA . _
SECTION 603 603-34

BEVEL ON ARCH
METAL CULVERT

EFFECTIVE: FEBRUARY 2005
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CsP

3X (SEE NOTES)
3 X
CLEAR
H RISE 2X
T (7
x| 4 ‘
AkﬁA AAAﬁkﬁ 6‘; 66:
B ,Q? ISP PV P S o
GRAVEL FILL OR
ASPHALT SURFACING
BACKFILL RETAINER
—\CUTOFF WALL
SECTION A-A
BACKFILL
DIAMETER X * D C,'?-IESQR H w RETAINER
(CUBIC YARDS)
YR 21.0° 0. 50' 6.5 6.0 3.6 0. |
90" 22.5" 0.75' 6. 75’ 6.0’ 4.5 0. 1
36" 24.0 0. 83" 7.7 6. 34" 4.9 0. 1
SURFACING QUANTITIES PER LINEAR FOOT FOR DEPTH "D" *
FULL DEPTH .
CRAvEr 0.20° PMS AND REMAINING DEPTH GRAVEL
C.Y. SURF. TONS SURF. C.Y. SURF. TONS BIT. MATERIAL
DIAMETER CR. TOP SURF. | PLANT MIX | CR. TOP SURF. | PLANT MIX PRIME
YE 0. 045 0. 046 0.021 0.0028 0. 0004
90" 0. 085 0. 060 0. 054 0. 0036 0. 0006
96" 0. 102 0. 066 0. 068 0. 0040 0. 0006
NOTES:
UNLESS OTHERWISE SPECIFIED, INSTALL STOCKPASSES WITH CUTOFF WALLS AND
BACKFILL RETAINERS AT EACH END, GRAVEL FILL AND BEDDING MATERIAL.
WHEN SPECIFIED, INSTALL COMBINATION STOCKPASSES AND DRAINS WITH CUTOFF
WALLS, BACKFILL RETAINERS AT BOTH ENDS, CONCRETE EDGE PROTECTION AT
THE INLET END. RANDOM RIPRPAP AT THE OUTLET END., BEDDING MATERIAL AND
ASPHALT SURFACING; CROSS SLOPE ASPHALT SURFACING TO ALLOW DRAINAGE
COURSE ALONG ONE SIDE. (SEE DTL. DWG. NO. 613-14 AND 613-06. ) DETAILED DRAWING
REFERENCE DWG. NO.
UNLESS OTHERWISE SPECIFIED, STEP BEVEL PIPE ENDS AT A 1.5:1 SLOPE. §ES?DOAR%O§PE°‘ 603-36
ION

THE MINIMUM THICKNESS FOR CORRUGATED STEEL PIPE STOCKPASS IS 0.079".
(SEE FILL HEIGHT TABLES FOR OTHER THAN THE MINIMUM REQUIREMENTS. )

SEE DTL. DWG. NO.

552-00, 603-30 AND 603-18.

CORRUGATED STEEL
PIPE STOCKPASS

EFFECTIVE: FEBRUARY 2005

serving you with pride

MONTANA DEPARTMENT
OF TRANSPORTAT ION
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