4" WIDE x 2" THICK POLYSTYRENE

RIGID BOARD INSULATION

6" ABOVE WATER MAIN WHERE

COVER 1S LESS5 THAN 6'-6".

(5' MIN. COVER WITH INSULATION)

NEW 45° BEND
WITH RESTRAINED JOINT FITTING
(MEGALUG OR APPROVED EQUAL)

4

EXISTING WATER MAIN P

CONCRETE THRUST BLOCK

EXISTING WATER MAIN

NEW 45° BEND
WITH RESTRAINED JOINT FITTING
(MEGALUG OR APPROVED EQUAL)

CONCRETE THRUST BLOCK

DETAIL

20"-0"

10'-0" MIN. (TYPICAL)

(SINGLE LENGTH OF PIPE,NO JOINTS)

NEW WATER MAIN

BRI

NEW

STORM DRAIN PIPE

I-6" MIN.

STORM DRAIN

4" WIDE x 2" THICK POLYSTYRENE z

RIGID BOARD INSULATION
6" BELOW WATER MAIN

WATER MAIN OVER STORM DRAIN

4" WIDE x 2" THICK

POLYSTYRENE RIGID BOARD
INSULATION 6" ABOVE WATER
MAIN WHERE COVER IS LESS
THAN 6'-6". (5" MIN. COVER WITH

I

NSULATION)

STORM DRAIN

I-6" MIN.

NEW STORM DRAIN PIPE

NEW WATER MAIN

10'-0" MIN. (TYPICAL)

20'-0" MIN.

(SINGLE LENGTH OF PIPE,NO JOINTS)
WATER MAIN UNDER STORM DRAIN

NOT TO SCALE

BLOCK

ADJUST WATER MAIN

STATION

OFFSET

# FIELD

INVESTIGATION

PIPE TYPENSIZE|

(in)

PIPE LENGTH |* GRANULAR BEDDING * TRENCH EXCAVATION
MATERIAL
(ft) (yd?) (yd?)

* FOR INFORMATIONAL PURPOSES ONLY. COST INCLUDED IN LENGTH OF PIPE.

NOTE TO DESIGNER:
MODIFY DETAIL AS NEEDED TO MEET
WATERLINE OWNERS REQUIREMENTS.

NEW 45° BEND
WITH RESTRAINED JOINT FITTING
(MEGALUG OR APPROVED EQUAL)

¥

EXISTING WATER MAIN

CONCRETE THRUST BLOCK

EXISTING WATER MAIN

NEW 45° BEND

WITH RESTRAINED JOINT FITTING
(MEGALUG OR APPROVED EQUAL)

CONCRETE THRUST

NOTE: 1.) MATCH SIZE AND TYPE OF NEW
WATER MAIN TO EXISTING.

2.) WHEN REQUIRED, ENCASE NEW D.I.
PIPE WITH 2-PLY POLYETHYLENE PIPE
WRAPPING PER AWWA C105.

3.) WHEN REQUIRED, THRUST BLOCKS TO
MEET MONTANA PUBLIC WORKS OR THE CITY
STANDARD SPECIFICATION.

4.

“

WHEN REQUIRED, THRUST BLOCKS WILL NOT
INTERFERE WITH ACCESS TO CONNECTION JOINT

BOLTS.
5.) WHEN REQUIRED, POLYSTYRENE RIGID
BOARD INSULATION TO MEET ASTM C578,
TYPE VI, WITH 40 P.5.I. COMPRESSION STRENGTH.
6.) CLEAN, TEST, AND DISINFECT PER MONTANA
PUBLIC WORKS.
NOTE:

# WHEN REQUIRED FIELD INVESTIGATE TO DETERMINE IF
EXISTING WATER MAIN MEETS DEQ CLEARANCE ON NEW
STORM DRAIN LINE. WHEN CLEARANCE IS NOT MET,
DETERMINE EXISTING LINE SIZE AND ADJUST PER DETAIL.

ADJUST WATER
MAIN DETAIL
NO SCALE

Cme

MDT%

MONTANA DEPARTMENT
OF TRANSPORTATION

_NADJUST_WATERMAIN.DGN |DESIGNED B

HYDRAULICS PLANS

771272018 REVIEWED B

CHECKED B
3:03:16 PM u5450

COUNTY

PRELIMINARY




DETAIL

NOTE TO DESIGNER:
MODIFY DETAIL AS NEEDED TO MEET
EXISTING GROUND WATERLINE OWNERS REQUIREMENTS.

6'-6" MINIMUM

REPLACE EXISTING SERVICE

4" WIDE x 2" THICK POLYSTYRENE LINE. SIZE TO MATCH EXISTING

RIGID BOARD INSULATION 6"
ABOVE ALL PIPE.

STORM DRAIN,

PROTECTIVE SLEEVE 2"
SDR 17 PE PIPE

n
wy
5 NOTE: 1.) MATCH SIZE AND TYPE OF NEW
N WATER LINE TO EXISTING.
2.) CLEAN, TEST, AND DISINFECT
WATER SERVICE AND FITTING)
PER MONTANA PUBLIC WORKS.
3.) WHEN REQUIRED, POLYSTYRENE RIGID
BOARD INSULATION TO MEET ASTM C578,
TYPE VI, WITH 40 P.S.. COMPRESSION
2.5' MINIMUM RADIUS ON STRENGTH.
ALL BENDS MINIMUM LENGTH EQUAL
TO OUTSIDE DIAMETER
OF STORM DRAIN
WATER SERVICE ADJUSTMENT DETAIL - PROFILE VIEW
NEW STORM DRAIN
ADDITIONAL WATER SERVICE
LINE WITH PROTECTIVE SLEEVE
FOR FUTURE REPLACEMENT IF ADD MINIMUM OF 3' ADDITIONAL
NECESSARY. LENGTH TO FUTURE REPLACEMENT
LINE TO ASSURE ABILITY TO TIE INTO
il Ifz(ﬁgélggsigemg AND CURB STOP
i REPLACE EXISTING SERVICE
: MAXIMUM OF 4" LINE.SIZE TO MATCH EXISTING
EXISTING WATER MAIN | — SEPARATION EXISTING CORPORATION
\\ BETWEEN Lfa'ﬁinc cAP sToP
: 4 I MINIMUM
| I 7] RADIUS
EXISTING SADDLE AND !
CORPORATION STOP HH EXISTING CURB
T ==g=—==7Y)«  STOP 7 MINIMUM - ———————————3
] ‘ RADIUS
N \__RUN PROTECTIVE SLEEVE .00
REPLACE EXISTING TO WITHIN 3'OF CURB STOP | BEDDING MATERIAL PLACED IN
6" LAYERS AND COMPACTED.
SERVICE LINE. SIZE PROTECTIVE SLEEVE
TO MATCH EXISTING 2" SDR 17 PE PIPE lz’fOSEERCyVEESPL]EPIi:VE
WATER SERVICE ADJUSTMENT DETAIL - PLAN VIEW WATER SERVICE CONNECTION DETAIL

WATER SERVICE
ADJUSTMENT DETAIL
NO SCALE

ED B
j MONTANA DEPARTMENT ;‘/\fZD/J;;Z*WATERMAIN*SERV@E\%ED 5 HYDRAULICS PLANS PRELIMINARY
OF TRANSPORTATION - CHECKED B

3:05:50 PM u5450 COUNTY




2-0"

4-0" 4-0"

1-0" i

i 17-0"

nyH
|1

@

[ ~——_ CONCRETE EDGE PROTECTION
(TYPICAL - INLET AND OUTLET)
SEE DETAIL DRAWING NO.613-06

[«— 6" x 2'-0" DEPTH

3/4" DIA. ANCHOR BOLTS AT APPROX.
18" O.C. AROUND ENTIRE PERIPHERY
OF CULVERT EMBEDDED IN CONCRETE.

SEE DTL. DWG. NO. 552-00

TYPICAL
EXCAVATION SITUATION

SPECIAL BACKFILL

FRONT ELEVATION

6 x 6 x W2.9 WIRE MESH
REINFORCING THROUGHOUT
CUTOFF WALL AND
CONCRETE EDGE PROTECTION

CONCRETE CUTOFF WALL

TYPICAL

(WHEN SPECIFIED -
SEE SPECIAL PROVISIONS)

/ EXISTING GROUND

20"
(TYP.)

20"
{TYP.)

2 al

FILL SITUATION

2:1 SLOPE

<

@ EXCAVATE AS NEEDED /\

EXCAVATABLE CONTROLLED\
LOW STRENGTH MATERIAL
(CLSM) DEPTH

(SEE NOTE®©))

10" MIN. THICKNESS ——— ]

OR AS DIRECTED BY
THE PROJECT MANAGER

FOUNDATION MATERIAL

(WHEN SPECIFIED SEE 7 N
SPECIAL PROVISIONS AND
CROSS SECTIONS)

NOTE: INCLUDE REINFORCING MATERIAL IN THE UNIT PRICE BID PER CUBIC YARD OF CLASS GENERAL CONCRETE.

INCLUDE ANCHOR BOLTS IN THE UNIT PRICE BID PER LINEAR FOOT OF CULVERT.
QUANTITIES ARE BASED ON THE DIMENSIONS IN THE TABLE.

NOTES:

@ 3'-0" MIN. OR I'-0" BELOW BOTTOM OF FOUNDATION MATERIAL IF SPECIFIED.
@ THE CONTRACTOR HAS THE OPTION OF USING A SAND CUSHION AS
APPROVED BY THE PROJECT MANAGER TO FACILITATE CULVERT
INSTALLATION. IF A SAND CUSHION IS USED, THAT MATERIAL WILL

BE MEASURED AND PAID FOR AS GRANULAR BEDDING.

COMPACT AND PLACE SIDE FILL PER SECTION 603 AND 203.

FURNISH GRANULAR BEDDING AND FOUNDATION MATERIAL PER SECTION 701.

DIMENSION D THE INSIDE PIPE DIAMETER. DIMENSION T IS THE
CORRUGATION DEPTH.

THE EXCAVATABLE CONTROLLED LOW STRENGTH MATERIAL (CLSM)
DEPTH FOR METAL PIPE IS "X" + T. SEE DETAIL DRAWING
NO. 603-32 FOR "X" DIMENSIONS OF CIRCULAR METAL PIPES.

QO © e

EXCAVATE A SUFFICIENT AMOUNT TO PROVIDE A SAFE WORKING
ENVIRONMENT AND TO ALLOW ACIEVEMENT 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 EXCAVATABLE
CONTROLLED LOW STRENGTH MATERIAL (CLSM) BEDDING TO THE PROPER DEPTH.

PLACE EXCAVATABLE CONTROLLED LOW STRENGTH MATERIAL (CLSM)
MEETING THE REQUIREMENTS OF SECTION 551 OF THE STANDARD
SPECIFICATIONS.

COMPACT GRANULAR BEDDING BY PROOF ROLLING WITH A VIBRATORY

COMPACTOR IN 12" LIFTS OR BY USING A METHOD APPROVED BY THE PROJECT
MANAGER

SLOPE VARIES

CONCRETE EDGE PROTECTION
(TYPICAL - INLET AND OUTLET)
SEE DETAIL DRAWING NO. 603-06

SIDE FILL (D
EXCAVATABLE CONTROLLED
21 SLOPE LOW STRENGTH MATERIAL
(CLSM)
EXISTING
GROUND LE. CULVERT GRANULAR BEDDING(I0)
1T 5, L6, AN R
i~ ®- EXCAVATABLE CONTROLLED IR A > Ry SRR SRR SR S SR
LOW STRENGTH MATERIAL (CLSM) ¥
\g— GRANULAR BEDDING R R R AR R R R R R R R R R R R 3
= - npgu v
+ 2)- LOOSE SAND MATERIAL @ "H ¥ 4
I~ 7
RN G N QN NI = O S O\ St QU L SR == A x IR =N RN R 4 REwX IRNERY, VU N
NS N S ) NS NN A3 Ny )3 NS NS NS ) N Ny NS T G E O T E XT [ L E A AN AN AN AN AN Nt ANY AN ANY Ny NN
FOUNDATION MATERIAL J
g [}WHEN FOUNDATION MATERIAL IS GEOTEXTILE
2D + 8'-0" + 4T SPECIFIED SET CUTOFF WALL
I' BELOW FOUNDATION MATERIAL
BEDDING DETAILS SIDE ELEVATION
(CUTOFF WALLS AND EDGE PROT. OMITTED FOR CLARITY)
DIMENSIONS
STATION D LENGTH T X" e
(FT.) (FT.) (IN.) (FT.) (FT.)

DETAIL

BEDDING FOR DOUBLE
STRUCTURAL STEEL PLATE
PIPE CULVERTS

NO SCALE
DESIGNED B
3 MONTANA DEPARTMENT |fonDEDDING DBL_55PPdon forrr HYDRAULICS PLANS
2 m OF TRANSPORTATION | LZ/2018 CHECKED B PREL]MINARY
10:10:59 AM 11694 COUNTY




70"

'

@

TYPICAL

4-0"

20"

400"

ot

17-0"

Ry

/CONCRETE EDGE PROTECTION
(TYPICAL INLET AND OUTLET)
SEE DETAIL DRAWING NO.613-06

6 x 6 x W2.9 WIRE MESH
/REINFORCING THROUGHOUT
CUTOFF WALL AND CONCRETE

EXCAVATION SITUATION

EXISTING

GROUND *\

FRONT ELEVATION

SPECIAL BACKFILL
(WHEN SPECIFIED -
SEE SPECIAL PROVISION)

EDGE PROTECTION

3/4" DIA. ANCHOR BOLTS AT APPROX.
18" O.C. AROUND ENTIRE PERIPHERY
OF CULVERT EMBEDDED IN CONCRETE
SEE DTL. DWG. NO. 552-00

CONCRETE CUTOFF WALL

TYPICAL

FILL SITUATION

20" 0"
(TYP.) | (Tve)

2:1 SLOPE

2:1 SLOPE

@ EXCAVATE AS NEEDED

SIDE FILL (D

EXCAVATABLE
CONTROLLED LOW \
STRENGTH MATERIAL

(CLSM) DEPTH
(SEE NOTE®))

EXISTING
GROUND

N -

EXCAVATABLE CONTROLLED

I-0" MIN. THICKNESS ——"]

LOW STRENGTH MAT@?IAL (CLSM) @

OR AS DIRECTED BY

THE PROJECT MANAGER
FOUNDATION MATERIALJ
(WHEN SPECIFIED SEE

O GRANULAR BEDDING
Ny AY) NN AN A N NN A NN N NS v NS N
=~
& o LOOSE SAND MATERIAL @)
‘A
LS
R S R R RSN NSRS | GEOTEXTILE

SPECIAL PROVISIONS
AND CROSS SECTIONS)

25 + 8-0" + 4T

P 2RXN
|
f

BEDDING DETAILS

(CUTOFF WALLS AND EDGE PROT. OMITTED FOR CLARITY)

DIMENSIONS
STATION SPAN RISE | LENGTH | T X" up
(FT.) (FT.) (FT.) (IN.) (FT.) (FT.)

NOTES:

@ 3'-0" MIN. OR I'-0" BELOW BOTTOM OF FOUNDATION MATERIAL IF SPECIFIED.

@ THE CONTRACTOR HAS THE OPTION OF USING A SAND CUSHION AS
APPROVED BY THE PROJECT MANAGER TO FACILITATE CULVERT
INSTALLATION. IF A SAND CUSHION IS USED, THAT MATERIAL WILL
BE MEASURED AND PAID FOR AS GRANULAR BEDDING.

CORRUGATION DEPTH.

Q ©® OO

COMPACT AND PLACE SIDE FILL PER SECTION 603 AND 203.

FURNISH GRANULAR BEDDING AND FOUNDATION MATERIAL PER SECTION 701
DIMENSION D THE INSIDE PIPE DIAMETER. DIMENSION T IS THE

THE EXCAVATABLE CONTROLLED LOW STRENGTH MATERIAL (CLSM)

DEPTH FOR METAL PIPE 1S "X" + T. SEE DETAIL DRAWING

NO. 603-34 FOR "X" DIMENSIONS OF METAL ARCH CULVERTS.

EXCAVATE A SUFFICIENT AMOUNT TO PROVIDE A SAFE WORKING

ENVIRONMENT AND TO ALLOW ACIEVEMENT 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 EXCAVATABLE

CONTROLLED LOW STRENGTH MATERIAL (CLSM) BEDDING TO THE PROPER DEPTH.

©

PLACE EXCAVATABLE CONTROLLED LOW STRENGTH MATERIAL (CLSM)

MEETING THE REQUIREMENTS OF SECTION 551 OF THE STANDARD

SPECIFICATIONS.

COMPACT GRANULAR BEDDING BY PROOF ROLLING WITH A VIBRATORY
COMPACTOR IN 12" LIFTS OR BY USING A METHOD APPROVED BY THE PROJECT

MANAGER

CONCRETE EDGE PROTECTION
(TYPICAL - INLET AND OUTLET)

SEE

DETAIL DRAWING NO. 603-06

SLOPE VARIES

LE. CULVERT

EXCAVATABLE CONTROLLED
LOW STRENGTH MATERIAL
(CLSM)

GRANULAR BEDDING

NS NS NS N AN NS
4
y,
¢ > A
\ 4
\N A AN, AN AN\ A\ AN, \S AN, Al A\ AN, LA AN, R\ Al
AN AN AN AN AN NS N

| ™— WHEN FOUNDATION MATERIAL IS
8" SPECIFIED SET CUTOFF WALL
I' BELOW FOUNDATION MATERIAL

\: R¥ AN
GEOTEXTILE

FOUNDATION MATERIAL

SIDE ELEVATION

NOTE: INCLUDE REINFORCING MATERIAL IN THE UNIT PRICE BID PER CUBIC YARD OF CLASS GENERAL CONCRETE.
INCLUDE ANCHOR BOLTS IN THE UNIT PRICE BID PER LINEAR FOOT OF CULVERT.
QUANTITIES ARE BASED ON THE DIMENSIONS IN THE TABLE.

DETAIL

BEDDING FOR DOUBLE
STRUCTURAL STEEL PLATE
PIPE ARCH CULVERTS

NO SCALE

I MDTA

..\BEDDING_DBL_SSPPA.DGN
MONTANA DEPARTMENT = =

11/7/2018
OF TRANSPORTATION 7/

DESIGNED B
REVIEWED B HYDRAULICS PLANS
CHECKED B CounTy

10:33:03 AM u1694

PRELIMINARY




40"

400"

Fror

uyn

@

CONCRETE EDGE PROTECTION
(TYPICAL - INLET AND OUTLET)
SEE DETAIL DRAWING 613-06

[~—— 6" x 2'-0" DEPTH

3/4 " DIA. ANCHOR BOLTS AT APPROX.
18" O.C. AROUND ENTIRE PERIPHERY

OF CULVERT EMBEDDED IN CONCRETE.
SEE DTL. DWG. NO. 552-00

FRONT ELEVATION

TYPICAL
EXCAVATION SITUATION

SPECIAL BACKFILL
(WHEN SPECIFIED -
SEE SPECIAL PROVISIONS)

/ EXISTING GROUND 2'-0"

(TYP.)

6 x 6 x W2.9 WIRE MESH
REINFORCING THROUGHOUT
CUTOFF WALLS AND
CONCRETE EDGE PROTECTION
CONCRETE CUTOFF WALL

TYPICAL
FILL SITUATION

SIDE FILL (B

2:1 SLOPE

@ EXCAVATE AS NEEDED

2:1 SLOPE

GRANULAR BEDDING

DEPTH

(SEE NOTE(®) ) A

I'-0" MIN. THICKNESS

EXISTING
/ GROUND

T
OR AS DIRECTED BY

L

THE PROJECT MANAGER

Yy,
FOUNDATION MATERIAL— | "
(WHEN SPECIFIED- SEE AN R SN R~
SPECIAL PROVISIONS R R TN TR TR I T T e TR

AND CROSS SECTIONS)
D + 4-0" + 2T

BEDDING DETAILS

~——— GRANULAR BEDD]NG@

T LOOSE SAND MATERIAL D

N GEOTEXTILE

(CUTOFF WALLS AND EDGE PROT. OMITTED FOR CLARITY)

NOTE: INCLUDE REINFORCING MATERIAL IN THE UNIT PRICE BID PER CUBIC YARD OF CLASS GENERAL CONCRETE.
INCLUDE ANCHOR BOLTS IN THE UNIT PRICE BID PER LINEAR FOOT OF CULVERT.
QUANTITIES ARE BASED ON THE DIMENSIONS IN THE TABLE.

@

LE. CULVERT GRANULAR BEDDING(Q)
/
®"x g
z
%

AN AN SN LN AN \N 35 N AN AN AN AN SN LN A ‘
VA NS NS ) A NS NS NS A3 NS NN )Y NS NS N\ NS N
2 4

v <
A
SN AN A AN A\ AN N i \ 8 AN, AN A\N SN, AN Al AN L
N N N ) A

DIMENSIONS
STATION D LENGTH | T "X “H
(FT.) (FT.) (IN.) (FT.) (FT.)

NOTES:

@ 3'-0" MIN. OR I'-0" BELOW BOTTOM OF FOUNDATION MATERIAL IF SPECIFIED.
@ THE CONTRACTOR HAS THE OPTION OF USING A SAND CUSHION AS
APPROVED BY THE PROJECT MANAGER TO FACILITATE CULVERT
INSTALLATION. IF A SAND CUSHION 15 USED, THAT MATERIAL WILL

BE MEASURED AND PAID FOR AS GRANULAR BEDDING.

COMPACT AND PLACE SIDE FILL PER SECTION 603 AND 203.

FURNISH GRANULAR BEDDING AND FOUNDATION MATERIAL PER SECTION 701.

DIMENSION D THE INSIDE PIPE DIAMETER. DIMENSION T IS THE
CORRUGATION DEPTH.

THE GRANULAR BEDDING DEPTH 1S "X" + T. SEE DTL. DWG. NO. 603-32 FOR "X"
DIMENSIONS OF CIRCULAR METAL CULVERTS. AFTER LAYING CULVERT, COMPACT
GRANULAR BEDDING AT HAUNCHES AND SIDES.

QO © OO

EXCAVATE A SUFFICIENT AMOUNT TO PROVIDE A SAFE WORKING
ENVIRONMENT AND TO ALLOW ACIEVEMENT 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 GRANULAR
BEDDING TO THE PROPER DEPTH.

@ COMPACT GRANULAR BEDDING BY PROOF ROLLING WITH A VIBRATORY
COMPACTOR IN 12 INCH LIFTS OR BY USING A METHOD APPROVED BY
THE PROJECT MANAGER.

SLOPE VARIES

CONCRETE EDGE PROTECTION
(TYPICAL - INLET AND OUTLET)
SEE DETAIL DRAWING NO. 603-06

A,
Y U A N N A N A A N A NS \74
8" LFOUNDATION MATERIAL GEOTEXTILE
WHEN FOUNDATION MATERIAL IS

SPECIFIED SET CUTOFF WALL
I' BELOW FOUNDATION MATERIAL

SIDE ELEVATION

DETAIL

BEDDING FOR
STRUCTURAL STEEL
PLATE PIPE CULVERT
NO SCALE

..\BEDDING_SSPP.dg DESIGNED B
3 MONTANA DEPARTMENT = il REVIEWED B HYDRAULICS PLANS
2 11/7/2018 PR L]M[NARY
OF TRANSPORTATION CHECKED B COUNTY E
10:33:45 AM 11694




40"

1-0"

wh
ol

3/4" DIA. ANCHOR BOLTS AT APPROX.
18" 0.C. AROUND ENTIRE PERIPHERY
OF CULVERT EMBEDDED IN CONCRETE
SEE DTL. DWG. NO. 552-00

FRONT ELEVATION

CONCRETE EDGE PROTECTION
(TYPICAL - INLET AND OUTLET)
SEE DETAIL DRAWING 613-06

[~— 6" x 2'-0" DEPTH

kﬁ x 6 x W29 WIRE MESH
REINFORCING THROUGHOUT

CUTOFF WALL

AND

CONCRETE EDGE PROTECTION
CONCRETE CUTOFF WALL

TYPICAL
EXCAVATION
SITUATION

’/7 EXISTING GROUND

TYPICAL
FILL SITUATION
SPECIAL BACKFILL
(WHEN SPECIFIED -
SEE SPECIAL PROVISIONS)

2:1 SLOPE

GRANULAR BEDDING

DEPTH

(SEE NOTE®) )

I'-0" MIN. THICKNESS

OR AS DIRECTED BY
THE PROJECT MANAGER

FOUNDATION MATERIAL
(WHEN SPECIFIED SEE
SPECIAL PROVISIONS

AND CROSS SECTIONS)

@ EXCAVATE AS /
NEEDED

NOTES:

@ WHEN FOUNDATION MATERIAL IS SPECIFIED, SET CUTOFF WALL
1 FOOT BELOW BOTTOM OF FOUNDATION MATERIAL.

@ PLACE LOOSE SAND MATERIAL UNIFORMLY IN THE BOTTOM
OF THE TRENCH AND SHAPE TO FIT BOTTOM OF PIPE. THE
MINIMUM THICKNESS BEFORE PLACING PIPE IS 3". AFTER LAYING
CULVERT, COMPACT GRANULAR BEDDING AT HAUNCHES AND SIDES
OF PIPE. COMPACT GRANULAR BEDDING BY PROOF ROLLING WITH A
VIBRATORY COMPACTOR IN 12 INCH LIFTS OR BY USING A METHOD
APPROVED BY THE PROJECT MANAGER.

COMPACT AND PLACE SIDE FILL PER SECTION 603 AND 203.

SEE SECTION 701.04 OF THE STANDARD SPECIFICATIONS FOR
BEDDING MATERIAL REQUIREMENTS.

DIMENSIONS S AND R ARE THE SPAN AND RISE.
DIMENSION T 1S THE CORRUGATION DEPTH.

THE GRANULAR BEDDING DEPTH IS "X" + T. SEE DTL. DWG. NO. 603-34 FOR "X"
DIMENSIONS OF METAL ARCH CULVERTS. AFTER LAYING CULVERT, COMPACT
GRANULAR BEDDING AT HAUNCHES AND SIDES.

Q ©® © ®O

EXCAVATE A SUFFICIENT AMOUNT TO PROVIDE A SAFE WORKING
ENVIRONMENT AND TO ALLOW ACIEVEMENT 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 GRANULAR
BEDDING TO THE PROPER DEPTH.

20" 20"
r (TYP.)
I SIDE FILL ()
2:1 SLOPE
SPECIAL BACKFILL
(WHEN SPECIFIED -
‘ SEE SPECIAL PROVISIONS)
F EXISTING
T GROUND
O - A% \Q\T\i ;——; GRANULAR BEDDING (9)

N ~———— LOOSE SAND MATERIAL (D

’f

A

- I S GroTEXTILE
S + 40" + 2T
BEDDING DETAILS
(CUTOFF WALLS AND EDGE PROT. OMITTED FOR CLARITY)
DIMENSIONS
STATION SPAN RISE | LENGTH o "X e
(FT-IN.)| (FT-IN.) | (FT.) (IN.) (FT.) (FT.)

CONCRETE EDGE PROTECTION
(TYPICAL - INLET AND OUTLET)
SEE DETAIL DRAWING NO. 603-06

SLOPE VARIES

LE. CULVERT GRANULAR BEDDING (9)
—_—
e
uxn 7 VAN
© I ¥
¥
AN a8 3, AN A8 AN AN AN S, KA\ AN A A5 N, AN A8
NS NS N NS NN 33 NS NS NS NS TN NS N N, NS
@ "H )2
A A
5/
X 2
N A\ A\ A\N K\N A\ N A\N A\S R\ N\ AN 4 AN AN a4
\Y AN AN AN NS AN NS AN NS \\\ A
8,,’7 ':WHEN FOUNDATION MATERIAL IS GEOTEXTILE
. SPECIFIED SET CUTOFF WALL

FOUNDATION MATERIAL

I' BELOW FOUNDATION

MATERIAL

NOTE: INCLUDE REINFORCING MATERIAL IN THE UNIT PRICE BID PER CUBIC YARD OF CLASS GENERAL CONCRETE.

INCLUDE ANCHOR BOLTS IN THE UNIT PRICE BID PER LINEAR FOOT OF CULVERT.

QUANTITIES ARE BASED ON THE DIMENSIONS IN THE TABLE.

SIDE ELEVATION

DETAIL

BEDDING FOR
STRUCTURAL STEEL PLATE
PIPE ARCH CULVERT

NO SCALE
DESIGNED B
3 MONTANA DEPARTMENT |fnDEDDING SSPPAdGN REVIEWED B HYDRAULICS PLANS
2 m OF TRANSPORTATION —|/Z/2018 CHECKED B PREL]MINARY
10:34:16 AM 11694 COUNTY




/

L_)_]>

CS5P OR RCP FETS
(CSP SHOWN)

EXISTING GROUND OR
FINISHED GRADE

VARIABLE SLOPE _

A
RIPRAP
THICKNESS

SECTION A-A

NO SCALE

GEOTEXTILE #

CULVERT OUTLET RIPRAP WITHOUT DITCH

\
\\
PLAN VIEW
NO SCALE
—=C
L

——0
3D/2

D

3D/2

L_)_.CJ
2D
DITCH BOTTOM

WIDTH

CSP OR RCP FETS

(CSP SHOWN)
EXISTING GROUND OR
FINISHED GRADE

MATCH EXISTING
DITCH SLOPE

AR T
TN T TISSTT M TS TSN [ NS T[S N[N V] 7‘

%D
(MIN.)

RIPRAP
THICKNESS

Al I
TR =TT TR ST NIRRT -
GEOTEXTILE #
SECTION D-D
NO SCALE
4D ‘

EXISTING | sLOPE 2H:V
GROUND OR V' OR FLATTER
FINISHED
GROUND / ¢

CULVERT OUTLET RIPRAP WITHOUT DITCH - DIMENSIONS AND ESTIMATED QUANTITIES

CLASS I RIPRAP (2' THICK)

CLASS II RIPRAP (2.5' THICK)

CULVERT DIA. |LENGTH OF . LENGTH OF .
OR SPAN APRON Class 1 Geotextile APRON Class 11 Geotextile
D L Riprap # L Riprap #
(in) (ft.) (yd]) (ydl) (L) (ydl) (ydl)
12 4 1.3 2 6 2.8 3
18 6 2.9 4 9 6.3 8
21 7 3.9 6 1 9.1 11
22 8 4.8 7 1 9.3 11
24 8 5.1 8 12 111 13
26 9 6.3 10 13 13.0 16
28 10 7.7 I 14 15.1 18
28% 10 7.7 12 15 16.8 20
30 10 8.0 12 15 17.4 21
35 12 1.3 17 18 24.6 30
36 12 11.6 17 18 25.0 30
36%, 13 12.9 19 19 27.1 33
42 14 15.7 24 21 34.0 41
43% 15 17.7 27 22 37.2 45
48 16 20.5 31 24 44.4 53
49 17 22.6 34 25 47.6 57
51% 18 25.0 38 26 516 62
53 18 25.7 39 27 55.6 67
57 19 29.0 43 29 64.2 77
58Y%, 20 315 47 30 68.4 82

# PERMANENT EROSION CONTROL GEOTEXTILE - HIGH SURVIVABILITY
CULVERT OUTLET RIPRAP WITH DITCH - DIMENSIONS AND ESTIMATED QUANTITIES

CLASS I RIPRAP (2' THICK)

CLASS II RIPRAP (2.5" THICK)

CULVERT DIA. |LENGTH OF ) LENGTH OF ]
OR SPAN APRON Class I Geotextile APRON Class 11 Geotextile
D L Riprap # L Riprap #
(in.) (Ft.) (yd]l) (yd[) (ft.) (yd]l) (yd[)
12 4 12 2 6 2.2 3
18 6 2.7 4 9 5.0 6
21 7 3.6 6 )i 7.1 9
22 8 4.3 7 )i 7.5 9
24 8 4.7 8 12 8.9 1
26 9 5.8 9 13 10.4 13
28 10 6.9 11 14 12.1 15
28% 10 7.0 11 15 13.2 17
30 10 7.4 12 15 13.9 18
35 12 10.4 16 18 19.4 25
36 12 10.7 17 18 20.0 25
36¥, 13 1.6 18 19 21.3 27
42 14 14.5 23 21 27.2 35
43%, 15 16.2 26 22 29.7 38
48 16 19.0 30 24 35.6 45
49 17 20.6 33 25 37.8 48
51 18 22.7 36 26 41.0 52
53 18 23.6 37 27 44.2 56
57 19 26.7 42 29 51.0 65
58% 20 28.9 46 30 54.2 69

# PERMANENT EROSION CONTROL GEOTEXTILE - HIGH SURVIVABILITY

10:34:59 AM

COUNTY

u1694

i [
LeC RIPRAP 4 |
THICKNESS :‘:' )
ELi ( = CULVERT DIA. OUTLET
PL',?(IDV SCKL[EE W = = § CULVERT OR SPAN RIPRAP WITH | WITHOUT
Ty = SIS STATION D LOCATION DITCH DITCH
= = = ST .
T T FILOWLINE S\. (in.) (/t. or rt.)
GEOTEXTILE # — RIPRAP THICKNESS
SECTION C-C
NO SCALE
CULVERT OUTLET RIPRAP WITH DITCH CUR EnT 2RTeEr RIPRAP
FETS (48" EQUIVALENT
AND SMALLER)
NOT TO SCALE
3 MONTANA DEPARTMENT |foclV OUTLET _RIPRAP.dG) ,fﬁf,fﬁgg HYDRAULICS PLANS
2 m OF TRANSPORTATION |1 L/Z/2018 CHECKED B PREL]M[NARY




HYDRAULIC DATA SUMMARY *

OROEENORORSRECR

FOR THOSE CROSSINGS NOTED BY Qp(max) IN THE REMARKS COLUMN OVERTOPPING DOES NOT OCCUR AND
THE FLOOD MAGNITUDE LISTED CORRESPONDS TO THE FLOOD OF SECTION 650.115 (a) (1) (ii) OF FEDERAL-AID

POLICY GUIDE; SUBCHAPTER G, PART 650, SUBPART A (DEC. 1991)
THE FLOOD SPECIFIED IS SUBJECT TO STATE-OF-THE-ART CAPABILITY TO ESTIMATE THE EXCEEDANCE PROBABILITY.

( PIPES 0.5%; BRIDGE .2%)

HIGH WATER ELEVATIONS MAY VARY SLIGHTLY DEPENDING UPON THE PIPE OPTION SELECTED.

PROCEDURE MEMORANDUM NO.10, HYDRAULICS MANUAL CHAPTER 9 APPENDIX H.

DESIGN FLOOD BASE FLOOD (1%) OVERTOPPING FLOOD (2)(3
STREAM NAME DRAINAGE AREA SIZE / TYPE ° QQ REMARKS
STATION @ MAGNITUDE | FReQUEncY | Hw. ELev. | maGnimupe | Hw. ELev. | maenitupe |approx. FREQUENCY] Hw. ELEV.
i 2
( IF NAMED ) ( mi2 ) sTRUCTURE (1)(1A(4) (efs) ) ) efe) ) efe) %) ) (FLOOD OF RECORD, Op(max), etc.) (5)
NOTES : H.W. ELEVATIONS SHOWN ARE BASED UPON PEAK FLOW ANALYSIS UNLESS NOTED IN REMARKS COLUMN.
STRUCTURE SIZE OR TYPE AND RELATED HYDRAULIC DATA MAY NOT REFLECT CHANGES MADE DUE
TO R/W OR OTHER CONSIDERATIONS (I.E., STOCKPASS ADDED, STRUCTURE SIZE OR TYPE CHANGED, EXCEEDANCE  PROBABILITIES
ROAD GRADE CHANGED DURING CONSTRUCTION, ETC.)
25 YEAR 4 % CHANCE
BRIDGE LENGTH SHOWN EQUALS THE WATER SURFACE WIDTH IN THE OPENING AT THE DESIGN H.W. 50 YEAR 2 % CHANCE
ELEVATION MEASURED NORMAL TO FLOW. 100 YEAR 1 9% CHANCE
OVERTOPPING IS DEFINED AS FLOW OVER THE ROAD, FLOW THROUGH A SIGNIFICANT RELIEF STRUCTURE 200 YEAR 5% CHANCE
OR FLOW OVER THE BASIN DIVIDE WHICHEVER IS LOWER. 500 YEAR 2% CHANCE

.\HYDRAULIC STD_DWG\HDJBEFICNED B

el MONTANA DEPARTMENT = = REYIEWED B HYDRAULICS PLANS

: s e S PRELIMINARY
3:23:03 PM u5450




PLACE BANK PROTECTIONS TO CONFORM
TO CANAL SECTION. (USE BANK PROTECTION
ONLY WHEN CALLED FOR IN QUANTITIES TABLE)

L1

(SEE TRASHGUARD AND
HINGE DETAILS. DETAILED DWG. 615-02)

HIGHWAY STATION
(SEE TABLE)

ROADW AY

CHANNEL FLOW-

ELEV.A

NOTE: PROVIDE TRASHGUARDS WHERE
REQUIRED. (SEE QUANTITIES TABLE,
DETAILED DWG. NO. 615-02)

NOTE: PRE-CAST OR FIELD CAST BENDS
AS SHOWN ON DETAILED DWG. NO. 603-26.
CONSTRUCT WATERTIGHT JOINTS. GASKETS

LJ :

TO MEET THE REQUIREMENTS OF SUB-SECTION 603.03

OF STANDARD SPECIFICATIONS.

271NN

DETAIL

SLOPE = 0.005

L3

ZZINNI
12
o)
ELEV.D
\/A
FT./FT. J
NOTE: MAXIMUM SLOPE FOR

Z1 AND Z2 IS 21

NOTE: SEE CULVERT SUMMARY
FOR ALLOWABLE OPTIONS

:CHANNEL FLOW

ISO VIEW OF TRANSITION

#4 BARS
¥

724 Lﬁ” FILLET
SECTION B-B T

- #4 BARS

Lo

HOOP #4 BARS

LAP 1'-6".

2'-0"
|
| /‘\ : ‘ T
SO 7 N
\\1\ v P2 oy
I¥*_:,.JT ®
L _______ |
w2 J 1.5 G
il
ELEVATION

NOTE:SPACE REINFORCING BARS ABOUT 12" C-C

BOTH WAYS THROUGHOUT STRUCTURE. USE
CONTINUOUS BARS IN FLOORS AND WALLS
WHEN SPLICES ARE MADE.

LAP REINFORCING BARS I'-6". ALL

EXPOSED EDGES TO BE CHAMFERED 1"
PLACE REINFORCING BARS IN CENTER OF
IVVV647L_LESD AND SLABS UNLESS OTHERWISE

T2 i—»—A
SECTION A-A
PEVER
PLAN VIEW
TYPE CX-4
RUBBER GASKET JOINT
NOTE TO DESIGNER:
ASTM 361 - "REINFORCED LOW HEAD
CONCRETE PRESSURE PIPE" SHOULD
BE USED FOR SIPHONS THAT WILL HAVE
A HEAD GREATER THAN 20 FEET.
DIMENSIONS (ft.in.) INVERT ELEVATIONS ** QUANTITIES INLET & OUTLET CONCRETE TRANSITIONS FOR R.C.P.
HIGHWAY | DIAMETER TYPE 4 OUANTITIES
¢ & * INLET OUTLET | TRASHGUARD| pro?ttKion CULVERT DIMENSIONS
staTion| Type | LS | B | 1 | 71|22 A B c D E F lcuyd.) (ft.-in.) B=d B=d+1'0" B=d+2'-0"
INLET |OUTLET| INLET |OUTLET]| CLass Eiass CLASS
DIA. "d"| AREA | G H L T T2 w Y J K s wz | B EENERAC|#4 BAR| B EENERAL |24 BAR| B QENERAL #4 BAR
(in.) |(sqft.) (cuyd.) | (Ibs.) (cuyd.) | (Ibs.) (cuyd.) | (Ibs.)
18 | 177 | 20 | 38 | 30 | 0-2%| 06 | 32 | 13 | 05 | 0-4 | 06 | 3104 16| 08 74 | 26| 09 80 |36| 10 85
24" | 314 | 220 | 43 | 40 | 03 | 06 | 39 | 16 | 07 | 05%| 08 | 46 |20 12 100 |30| 13 106 |4-0| 14 12
30" | 491 | 220 | 410 | 50 | 03%| 06 | 44 | 19 | 09 | 07 | 010 | 51% |26 | 16 127 | 36| 17 134 |46 | 18 141
36" | 707 | 26 | 56 | 60 | 04 | 06 | 41| 20 | 01 | 08 | 10 | 59 |30| 22 174 |40 | 23 181 | 50| 24 191
42" | 962 | 26 | 61 | 70 | 04| 06 | 56 | 23 | 10 | 09%| 12 | 6-4%| 36| 27 212 |46 | 28 222 | 56| 29 232
48" | 1257 | 26 | 68 | 80 | 0-5 | 08 | 61 | 26 | 12 | 011 | 14 | 7:0 | 40| 42 267 |50 | 44 277 | 60| 46 287
54" | 1560 | 2-6 | 7-3 | 90 | 0-5%| 08 | 68 | 2-9 | 14 | 10| 16 | 77%| 46| 49 316 | 56| 52 330 | 66| 54 346
60" | 1963 | 26 | 710 | 100 | 06 | 08 | 73 | 30 | 1.6 | 12 | 18 | 83 |50| 59 366 | 60| 6.0 382 | 70| 6.3 398

* L5= TOTAL PIPE LENGTH OR L2+L3+L4

** QUANTITIES INCLUDED IN CULVERT SUMMARY ARE FOR ESTIMATING PURPOSES ONLY.

REINFORCING STEEL TO BE INCLUDED IN THE UNI

T PRICE BID FOR CLASS GENERAL CONCRETE.

IRRIGATION SIPHON DETAIL
NO SCALE

3 .\IRRSYPE_V8.DGN

MONTANA DEPARTMENT

11/7/2018
OF TRANSPORTATION 7/

I MDTA

10:12:00 AM

u1694

DESIGNED B
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DITCH WIDTH

EXISTING GROUND
OR FINISHED GRADE

DEPTH

PERMANENT EROSION CONTROL GEOTEXTILE
-HIGH SURVIVABILITY-CLASS "_"

RIPRAP LINED DITCH

CLASS_RIPRAP

EXISTING SLOPE VARIES

PLANT MIX SHOULDER APRON|PLANT MIX LINED DITCH
10.0" 10.0"

EDGE OF PAVEMENT ‘ AVERAGE WIDTH AVERAGE WIDTH
T\ SEAL TOP
SURFACE

SEAL TOP
SURFACE

EXISTING SLOPE VARIES

GRADE TO DRAIN
4" PLANT MIX SURFACING

PLANT MIX LINED DITCH

RESHAPE AND COMPACT EXISTING SLOPES

AS NECESSARY TO PROVIDE SUITABLE PAVING
SURFACE. COMPACTION REQUIREMENTS FOR PLANT
MIX AND GROUND ARE WAIVED BUT SUBJECT

TO ENGINEER'S APPROVAL. RESHAPING PAID

FOR WITH GRADER HOURS. COMPACTION TO

BE INCLUDED IN COST OF OTHER ITEMS.

3 .\LINED_DITCHES.DGN DESIGNED B

HYDRAULICS PLANS

MONTANA DEPARTMENT /
2 11/7/2018 REVIEWED B
OF TRANSPORTATION CHECKED B
— | 10:12:42 AM u1694

COUNTY

PRELIMINARY




SLOPE

VARIES
4-0" 20"
BEVEL TOP EDGE
OF BOX CULVERT
1o t ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, j 0" OPENING (SEE DETAIL)
| |
| (' AN |
\ \ INLET AND OUTLET CONCRETE EDGE —_ >~ 7 =77 ~7 - =7~ 7777
\ \ |—""" PROTECTION (TYPICAL). SEE DETAIL
DRAWIN -
} =Y PN 4 p= /r G 613-08 TIE BOLT
| g ] HOLES *
| i
| SPAN l
| \mn
| L —
nyen
N = | T
s AN AN N\ AN AN AN AN AN AN AN AN N\\ AN AN AN AN QS
/ g @ PR TN RS ONETORETNR NSRS XXX NETOXY NSNS
\\ T B “GRANULAR(® r'
) B Q | |k BEDDING
.
%" DIA. ANCHOR BOLTS AT ABOUT 18" CENTERS - e RIS NN e \\‘ RN <
AROUND ENTIRE PERIPHERY OF CULVERT EMBEDDED a X
IN CONCRETE SEE DETAILED DWG. NO. 552-00 CONCRETE CUTOFF 6 x 6 x W2.9 WIRE MESH ) GEOTEXTILE
REINFORCING THROUGHOUT el
WALL CUTOFF WALL AND CONCRETE e WHEN FOUNDATION MATERIAL FOUNDATION MATERIAL (WHEN
SPECIFIED SET CUTOFF WALL SPECIFIED SEE SPECIALS AND CROSS

FRONT ELEVAT]ON EDGE PROTECTION I' BELOW FOUNDATION MATERIAL -SECTIONS)

* TIE BOLTS, LOCATE PER MANUFACTURER'S RECOMMENDATION

SIDE ELEVATION

20 e 20"
EXISTING
GROUND ¢
HIETEIEN - -
N B IS LT T T TN
\\ 0 BN A S i
1 el g - - s ) SLAB
- B "y >\
N ol ' Lo sia aMIN.| &N © 4
J\ R o . S AN S
@ EXCAVATE AS N L
NEEDED AN . HE . ;\,2
N : o #S
N+ @wau 5 LE
NA b . 2 TOP BEVEL DETAIL
SPECIAL BACKFILL (WHEN SPECIFIED L
SEE SPECIAL PROVISIONS) 1.
i 7N rSLAB @) NOTES:
DN . . . . . A EXISTING
NS > > bl b, > > S S S SRR S S GROUND @ EXCAVATE A SUFFICIENT AMOUNT TO PROVIDE A SAFE WORKING
= } HEIE= ENVIRONMENT AND TO ALLOW ACHIEVEMENT OF ALL CULVERT
e R e R S B B B T B A R B B B Sy AR P i Bl INSTALLATION AND COMPACTION REQUIREMENTS. SLOPE, BENCH
O 0 B\ i e e\ L e OR PROVIDE SHORING FOR ALL EXCAVATIONS IN ACCORDANCE
% \ WITH THE U.S. DEPARTMENT OF LABOR, OCCUPATIONAL SAFETY
g \ |, AND HEALTH ADMINISTRATION (OSHA) SAFETY AND HEALTH
FOUNDATION MATERIAL (WHEN — N\ 4 REGULATIONS FOR CONSTRUCTION.
SSPEECC;féﬁIg SEE SPECIALS AND CROSS R N R O N e O e SRR R
- ) GRANULAR GEOTEXTILE
BEDDING (B (@ FOR ESTIMATING QUANTITIES ONLY. ACTUAL DIMENSION TO BE
Bc + 4' DETERMINED BY PRECAST MANUFACTURER.
‘
EXCAVATION EILL
LYPICAL LYPICAL ® 3-0" MIN.OR T-0" BELOW BOTTOM OF FOUNDATION MATERIAL IF SPECIFIED.
(@ COMPACT AND PLACE SIDE FILL PER SECTION 603 AND 203.
(® SEE SECTION 701 OF THE STANDARD SPECIFICATIONS FOR
GRANULAR BEDDING REQUIREMENTS. THE CONTRACTOR HAS
THE OPTION OF USING A SAND CUSHION ABOVE THE GRANULAR
BEDDING TO FACILITATE JOINING OF THE BOX CULVERT SECTIONS.
DIMENSIONS
STATION SPAN RISE | LENGTH | WALL SLAB "Bc" X" "B'c" "H" COVER
(ft.) (ft.) (ft.) (in.) (in.) (ft.) (ft.) (ft.) (ft.) (ft.)
SLOPED END
NOTE: INCLUDE REINFORCING, CUTOFF WALL, AND CONCRETE EDGE PROTECTION IN THE UNIT PRICE DOUBLE RCB DETAIL
BID PER CUBIC YARD OF CLASS GENERAL CONCRETE.
INCLUDE ANCHOR BOLTS IN THE UNIT PRICE BID PER LINEAR FOOT OF CULVERT. NO SCALE
PROVIDE BOX CULVERTS MEETING ASTM C1577.
QUANTITIES ARE BASED ON THE DIMENSIONS IN THE TABLE.

.\RCB_DBL_SLOPED END.dg/|DESIGNED B
j MONTANA DEPARTMENT — = e TEWED B HYDRAULICS PLANS
OF TRANSPORTATION | LZ/2018 CHECKED B COUNTY PREL]M[NARY
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NOTES TO DESIGNER:

@ ADDITIONAL SHEETS MAY BE REQUIRED
IF WINGWALLS ARE DIFFERENT
DIMENSIONS AND/OR FLARE.

@ ADD TOP BEVEL IF RCB IS EXPECTED
TO FLOW FULL AT INLET.

PRECAST CONCRETE

CURB

PRECAST
WINGWALL

DOWEL CONNECTIONS

I-6" MAX.

GRANULAR (®
BEDDING

I' COMPACTED ROADWAY EMBANKMENT

SPECIAL BACKFILL
(WHEN SPECIFIED SEE
SPECIAL PROVISIONS)

EXISTING GROUND
fOR FINISHED GRADE

;e - e

BOX INVERT Q

i

Rs

! o GRANULAR BEDDING —_—

> ?

e

N T

2" DIA. WEEP HOLES APPROX. 2'-0" O.C.
WITH 12" GEOCOMPOSITE STRIP DRAIN PER
PER MANUFACTURERS RECOMMENDATION#

/

]

RCB INVERT

F— CONNECTION

% PLATES

(SEE DETAIL)

" @

WIRE MESH REINFORCING
PER MANUFACTURER

‘8..¥ CUTOFF WALL

PRECAST TAPERED WINGWALL

WITH CUTOFF WALL AND 45° PRECAST WINGWALLS

EXCAVATION TYPICAL

NOTES:

@ 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.

@ FOR ESTIMATING QUANTITIES ONLY. ACTUAL DIMENSION TO BE
DETERMINED BY PRECAST MANUFACTURER.

@ 3'-0" MIN.OR I'-0" BELOW BOTTOM OF FOUNDATION MATERIAL IF SPECIFIED.

@ COMPACT AND PLACE SIDE FILL PER SECTION 603 AND 203.

@ SEE SECTION 701 OF THE STANDARD SPECIFICATIONS FOR
GRANULAR BEDDING REQUIREMENTS. THE CONTRACTOR HAS
THE OPTION OF USING A SAND CUSHION ABOVE THE GRANULAR
BEDDING TO FACILITATE JOINING OF THE BOX CULVERT SECTIONS.

FILL TYPICAL

BOX CULVERT BEDDING DETAIL

DIMENSIONS
STATION SPAN RISE |LENGTH| WALL SLAB "E" "Bc" "B'c” “H" C f\/ R
(ft.) (ft.) (ft.) (in.) (in.) (in.) (ft.) (ft.) (ft.) 915

NOTE: QUANTITIES ARE BASED ON THE DIMENSIONS IN THE TABLE.
PROVIDE BOX CULVERTS MEETING ASTM C1577.

INCLUDE PRECAST TAPERED WINGWALLS, PRECAST CONCRETE CURBS, CUTOFF WALLS, SPECIAL
BACKFILL BEHIND PRECAST TAPERED WINGWALLS, GEOCOMPOSITE STRIP DRAINS, AND GRANULAR
BEDDING BENEATH THE PRECAST TAPERED WINGWALLS IN THE UNIT PRICE BID PER LINEAR FOOT OF RCB.

#PROVIDE A GEOCOMPOSITE STRIP DRAIN CONSTRUCTED OF A POLYMERIC DRAINAGE CORE WITH A

MINIMUM COMPRESSIVE STRENGTH OF 9000 PSF PER ASTM D 1621 AND A MINIMUM FLOW CAPACITY

OF 20 GPM PER ASTM D 4716. THE STRIP DRAIN MUST BE WRAPPED IN A SUBSURFACE DRAINAGE
GEOTEXTILE FILTER MEETING THE REQUIREMENTS OF HIGH SURVIVABILITY, CLASS B OF SECTION 71e.

[SOMETRIC VIEW cuTorF @ PRECAST TAPERED WINGWALL
BEDDING AND BACKFILL DETAIL
OUTLET END
EXISTING 2'-0" "B 20" -
GROUND : | i
I' PRECAST Siliiiii= n —— = &
TCONCRETE CURB FSLAB@ " | T TSR = @
I 1 Lao ’ e NIE
7 w - \\SIDE FILL @ | &|=
9/, } I \a Q@ EXCAVATE AS 2 (TYp.) o e \\_\>} +a
NEEDED SPAN OwaLL T el
. | e —— SIRON
I-6"(MAX.) ~ j N a
SPECIAL BACKFILL -1 g SLAB T - > EXISTING
| T T T T T T T T T T (WHEN SPECIFIED SEE - ‘b" " BN — @ - 1 L — | L i ,\ = GROUND
HIF ] LN ] SPECIAL PROVISIONS) ‘ : - PR : D
B —— — l TT o — | ) Q ) S S 5 N3 ¥ D 32 E:\ ¥ 3 3 X 3
DOWEL /‘ N /L
FOUNDATION MATERIAL (WHEN GEOTEXTILE
6 x 6 x W2-9J 40" Bc CONNECTIONS | 4 o CUTOFFQ)  SPECIFIED SEE SPECIALS(: AND S RANULAR | BOXINVERT
WIRE MESH WALL CROSS-SECTIONS) ‘ Bc + 4 BEDDING
w 2"x 2" CHAMFER 18"
PRECAST TAPERED DOUBLE CELL BOX CULVERT BoT sibEs & 4

o el @

PRECAST TAPERED WINGWALL

DETAIL SIDE VIEW

2% x 2%" BEVEL
BOTH SIDES

BOX CULVERT

CONCRETE INSERT

7" PLATE
CONNECTION PER
MANUFACTURERS
RECOMMENDATION
w/1" DIA. BOLTS
WINGWALL

CONNECTION

45°

DETAIL END VIEW

PLATE DETAIL

DOUBLE RCB WITH
TAPERED
WINGWALLS DETAIL
NOT TO SCALE

..\RCB_DBL_TAPERED_WING| DB
3 MONTANA DEPARTMENT == = EVIEWED B HYDRAULICS PLANS
2 12/12/2018 PREL[M[NARY
OF TRANSPORTATION CHECKED B COUNTY
8:40:31 AM 11694




DETAIL

NOTES TO DESIGNER:

I' COMPACTED ROADWAY EMBANKMENT

SPECIAL BACKFILL
(WHEN SPECIFIED SEE

@ ADDITIONAL SHEETS MAY BE REQUIRED
IF WINGWALLS ARE DIFFERENT
DIMENSIONS AND/OR FLARE.

SPECIAL PROVISIONS) 2" DIA. WEEP HOLES APPROX. 2'-0" O.C.
EXISTING GROUND OR WITH 12" GEOCOMPOSITE STRIP DRAIN PER
@ ADD TOP BEVEL IF RCB IS EXPECTED FINISHED GRADE PER MANUFACTURERS RECOMMENDATION#

TO FLOW FULL AT INLET.

B F— CONNECTION
Al PLATES

* (SEE DETAIL)
| L >
BOX lNVERT% B

WIRE MESH REINFORCING ——7

ot N
5 . e PER MANUFACTURER L CUTOFF WALL
“’TLZ—"J |2 | GRANULAR BEDDING (3 ‘ ? ‘ ? ‘ 8

@GRANULAR BEDDING ! ' '

EXISTING GROUND RCB lNVERT\

PRECAST CONCRETE
CURB

A\ "o

GRANULAR
PRECAST BEDDING 2
WINGWALL PRECAST WINGWALL PRECAST WINGWALL DETAIL
BEDDING AND BACKFILL DETAIL SIDE VIEW
DOWEL CONNECTIONS
16" MAX.
CUTOFF (3
ISOMETRIC VIEW waLL
OUTLET END
EXISTING 20" "B S0n
. GROUND ‘ i a
sLaB Q@ r 1o PRECAST CONCRETE EEES— , L — , &
r CURB N I B f “ 20" x 2J" BEVEL
. I 1 L 2o LN\ SIDE FILL @ N BOTH SIDES
g I T b 9 (TYP.) o +9
@ EXCAVATE AS & \¥g ol 52
q b NEEDED SPAN @WALL e T N\ @l o 5 N
q I-6"(MAX.) \ | b SPECIAL BACKFILL - - ) N :
0 g | (WHEN SPECIFIED i N > EXISTING
Zﬂ ——— N SEE SPECIAL PROVISIONS) — = & GROUND B
rag o IR ¥ PLATE
0 5 e | Come | ororr ONIVETTN Jp o pox e ONCESI e
WIRE MESH 4-0" “Bc"  CONNECTIONS | 4-0" CUTOFFQ  CPECIFILD SEE SPECTALS AND. | CEOTEXTIEE % M ONIETION
WALL CROSS-SECTIONS) ‘ ) GRANULA ' W/I" DIA. BOLTS
‘ Bc + 4 BEDDING PO CHAMFE;: Ll Le CONCRETE INSERT
BOTH SIDES
EXCAVATION TYPICAL FILL TYPICAL ‘ : WINGWALL
PRECAST DOUBLE CELL BOX CULVERT T; oS
@ 24 =
WITH CUTOFF WALL AND 45° PRECAST WINGWALLS BOX CULVERT BEDDING DETAIL 2] |@e ]
PRECAST WINGWALL DETAIL 45° CONNECTION
(D EXCAVATE A SUFFICIENT AMOUNT TO PROVIDE A SAFE WORKING END VIEW PLATE DETAIL
ENVIRONMENT AND TO ALLOW ACHIEVEMENT OF ALL CULVERT
INSTALLATION AND COMPACTION REQUIREMENTS. SLOPE, BENCH DIMENSIONS
OR PROVIDE SHORING FOR ALL EXCAVATIONS IN ACCORDANCE
WITH THE U.S. DEPARTMENT OF LABOR, OCCUPATIONAL SAFETY wpn P g g
AND HEALTH ADMINISTRATION (OSHA) SAFETY AND HEALTH STATION 5(’;;‘9’ '},{ff LE(",’,f)TH '/('C’;"L)L f,LnAf (,-’;_' ) (ff ) (etf) (,!'t" ) C?f‘{ﬁR

REGULATIONS FOR CONSTRUCTION.

@ FOR ESTIMATING QUANTITIES ONLY. ACTUAL DIMENSION TO BE
DETERMINED BY PRECAST MANUFACTURER.

() 3-0" MIN.OR 1-0" BELOW BOTTOM OF FOUNDATION MATERIAL IF SPECIFIED. NOTE: QUANTITIES ARE BASED ON THE DIMENSIONS IN THE TABLE.
PROVIDE BOX CULVERTS MEETING ASTM CI577.

BACKFILL BENIND PRECAST TAPERED WINGWALLS, GEOCOMPOSITE STRIP DRAINS. AND GRANULAR
(@ COMPACT AND PLACE SIDE FILL PER SECTION 603 AND 203. BEDDING BENEATH THE PRECAST TAPERED WINGWALLS IN THE UNIT PRICE BID PER LINEAR FOOT OF RCB. DOUBLE RCB WITH
WINGWALLS DETAIL

(® SEE SECTION 701 OF THE STANDARD SPECIFICATIONS FOR #PROVIDE A GEOCOMPOSITE STRIP DRAIN CONSTRUCTED OF A POLYMERIC DRAINAGE CORE WITH A

GRANULAR BEDDING REQUIREMENTS. THE CONTRACTOR HAS MINIMUM COMPRESSIVE STRENGTH OF 9000 PSF PER ASTM D 1621 AND A MINIMUM FLOW CAPACITY
THE OPTION OF USING A SAND CUSHION ABOVE THE GRANULAR OF 20 GPM PER ASTM D 4716. THE STRIP DRAIN MUST BE WRAPPED IN A SUBSURFACE DRAINAGE NOT TO SCALE
BEDDING TO FACILITATE JOINING OF THE BOX CULVERT SECTIONS. GEOTEXTILE FILTER MEETING THE REQUIREMENTS OF HIGH SURVIVABILITY, CLASS B OF SECTION 716.

.\RCB_DBL_WINGWALLS.dgn |DESIGNED B
j MONTANA DEPARTMENT =— = L e EiENED S HYDRAULICS PLANS
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5
< BEVEL TOP EDGE
OF BOX CULVERT
OPENING (SEE DETAIL)
IS ™ -t INLET AND OUTLET CONCRETE
' . EDGE PROTECTION (TYPICAL) ™~ 7 ey e e e = —
f L SEE DETAIL DRAWING 613-08
.
x st
7 (r
| |
SPAN - ]
T N__TIE BOLT
- HOLES *
T :
\ Jaunmi ! Q| I
3/4 " DIA. ANCHOR BOLTS AT ABOUT 18" CENTERS 4
AROUND ENTIRE PERIPHERY OF CULVERT EMBEDDED :
IN CONCRETE SEE DETAILED DWG. NO. 552-00 TN o R e T GRANULAR BEDDING GEOTEXTILE
CUTOFF WALL AND CONCRETE e WHEN FOUNDATION MATERIAL FOUNDATION MATERIAL (WHEN
VCV?AIZIERETE CUTOFF EDGE PROTECTION 8 ‘L«\SPECIFIED SET CUTOFF WALL SPECIFIED SEE SPECIAL PROVISIONS
I' BELOW FOUNDATION MATERIAL AND CROSS SECTIONS)
* TIE BOLTS, LOCATE PER MANUFACTURER'S RECOMMENDATION
FRONT ELEVATION SIDE ELEVATION
‘ 2'-0" “Bc" 2-0"
EXISTING
GROUND
/ ! — e
N 7 TN\ ) 5 sl @ _ -~
\\~ L S S Y S S S SR T AMIN. | RN
; oS Con e e b e e e N TN e s
S L 7 L 20(TvP) L®5“‘Bb"ﬁ - N\
@ EXCAVATE AS /\\ S : ‘ ) . : N SIDE FILL D
Excove T P PN . T
N N L A TOP BEVEL DETAIL
- - - < “ -~ —_— s
N 1 - | A\ & *2
TN @wau A S
Nr 1 N\ E NOTES:
SPECIAL BACKFILL (WHEN SPECIFIED T @ EXCAVATE A SUFFICIENT AMOUNT TO PROVIDE A SAFE WORKING
SEE SPECIAL PROVISIONS) ) T ENVIRONMENT AND TO ALLOW ACHIEVEMENT OF ALL CULVERT
> SLAB N L EXISTING INSTALLATION AND COMPACTION REQUIREMENTS. SLOPE, BENCH
\ N = GROUND OR PROVIDE SHORING FOR ALL EXCAVATIONS IN ACCORDANCE
AT e e e e = \. WITH THE U.S. DEPARTMENT OF LABOR, OCCUPATIONAL SAFETY
P S S S S S S _ AND HEALTH ADMINISTRATION (OSHA) SAFETY AND HEALTH
; Ll 5 REGULATIONS FOR CONSTRUCTION.
SN SN\ S\ A% SN\ SN A SN\ ,SN AN A\ SN % A\ SN I\ A\ =
RO B I e R
’ @ FOR ESTIMATING QUANTITIES ONLY. ACTUAL DIMENSION TO BE
|, 2 DETERMINED BY PRECAST MANUFACTURER.
FOUNDATION MATERIAL (WHEN | AT U SO (1
SPECIFIED SEE SPECIAL PROVISIONS Re SR S R Re—R R}
AND CROSS SECTIONS) GRANULAR (5) @ 3-0" MIN.OR 1-0" BELOW BOTTOM OF FOUNDATION MATERIAL IF SPECIFIED.
BEDDING GEOTEXTILE
Bc + 4
(@ COMPACT AND PLACE SIDE FILL PER SECTION 603 AND 203.
EXCAVATION BEDDING DETAIL FILL ®
Tvp SEE SECTION 701 OF THE STANDARD SPECIFICATIONS FOR
IYPICAL IYPICAL GRANULAR BEDDING REQUIREMENTS. THE CONTRACTOR HAS
THE OPTION OF USING A SAND CUSHION ABOVE THE GRANULAR
BEDDING TO FACILITATE JOINING OF THE BOX CULVERT SECTIONS.
DIMENSIONS
STATION SPAN RISE | LENGTH | WALL SLAB "Bc" g "Brc "H COVER
(ft.) (ft.) (ft.) (in.) (in.) (ft.) (ft.) (ft.) (ft.) (ft.)
NOTE: INCLUDE REINFORCING MATERIAL, CUTOFF WALL, AND CONCRETE EDGE PROTECTION IN THE UNIT PRICE SIOPED END
BID PER CUBIC YARD OF CLASS GENERAL CONCRETE.
INCLUDE ANCHOR BOLTS IN THE UNIT PRICE BID PER LINEAR FOOT OF CULVERT. RCB DETAIL
PROVIDE BOX CULVERTS MEETING ASTM C1577. NO SCALE
QUANTITIES ARE BASED ON THE DIMENSIONS IN THE TABLE.

..\RCB_SLOPED_END.DGN DESIGNED B
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NOTES TO DESIGNER:

@ ADDITIONAL SHEETS MAY BE REQUIRED
IF WINGWALLS ARE DIFFERENT
DIMENSIONS AND/OR FLARE.

@ ADD TOP BEVEL IF RCB IS EXPECTED

TO FLOW FULL AT INLET.

PRECAST
WINGWALL

1' PRECAST
l* CONCRETE CURB
Il
1
g LSLAB @) B
g ]
1-6"
[ (MAX.) -]
1 pail 1
HH T 0 0 \
H DOWEL
| o —— T1 ] CONNECTIONST T1 I —
6 x 6 x W2.9—/ 2.0 Bc 20" CUTOFF@
WIRE MESH WALL

PRECAST TAPERED SINGLE CELL BOX CULVERT

PRECAST CONCRETE
CURB

DOWEL CONNECTIONS

I'-6" MAX.

ISOMETRIC VIEW
OUTLET END

I' COMPACTED ROADWAY EMBANKMENT

SPECIAL BACKFILL
(WHEN SPECIFIED SEE
SPECIAL PROVISIONS)

EXISTING GROUND
fOR FINISHED GRADE

2" DIA. WEEP HOLES APPROX. 2'-0" O.C.
WITH 12" GEOCOMPOSITE STRIP DRAIN PER
PER MANUFACTURERS RECOMMENDATION#

- T s > / ,,,,,
5 % > — CONNECTION
i PLATES
GRANULAR ® R % (SEE DETAIL)
BEDDING =) i \
BOX INVERT b 7
Fit > ? RCB INVERT
g i N O R || B
. 5 O 0 N
I et V2 __—— GRANULAR BEDDING — 0 RN
E a1 1) "E|- WIRE MESH REINFORCING i >~ CUTOFF WALL
“TLZ—"J MJJ PER MANUFACTURER ? ! ? Lﬂ

PRECAST TAPERED WINGWALL

BEDDING AND BACKFILL DETAIL

PRECAST TAPERED WINGWALL

EXISTING 29 "Be 201
GROUND | ‘
N - - -
N\ I ’3 DD IS DD -
— 1 Loo = ~
7 o w (TYP.) I N .
2 = :
Q) EXCAVATE AS 2 span T g 3
NEEDED . e :
QWAL =
SPECIAL BACKFILL N ®5LA51 = :
(WHEN SPECIFIED SEE N\ —
SPECIAL PROVISIONS) AN AN AN AN A AN AN s sseil y I'-0
A NS NS N N NS N Ny AN ST NS 2
FOUNDATION MATERIAL (WHEN e N S GEOTEXTILE
SPECIFIED SEE SPECIALS AND GRANULAR (5)
CROSS-SECTIONS) Be + 4 BEDDING

EXCAVATION TYPICAL

FILL TYPICAL

BOX CULVERT BEDDING DETAIL

WITH CUTOFF WALL AND 45° PRECAST WINGWALLS

NOTES:

@ 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.

@ FOR ESTIMATING QUANTITIES ONLY. ACTUAL DIMENSION TO BE
DETERMINED BY PRECAST MANUFACTURER.

@ 3'-0" MIN.OR I'-0" BELOW BOTTOM OF FOUNDATION MATERIAL IF SPECIFIED.

@ COMPACT AND PLACE SIDE FILL PER SECTION 603 AND 203.

@ SEE SECTION 701 OF THE STANDARD SPECIFICATIONS FOR
GRANULAR BEDDING REQUIREMENTS. THE CONTRACTOR HAS

THE OPTION OF USING A SAND CUSHION ABOVE THE GRANULAR
BEDDING TO FACILITATE JOINING OF THE BOX CULVERT SECTIONS.

DIMENSIONS
STATION SPAN RISE |LENGTH| WALL SLAB "E" "Bc" "B'c” “H" COVER
(ft.) (ft.) (ft.) (in.) (in.) (in.) (ft.) (ft.) (ft.) (ft.)

PROVIDE BOX CULVERTS MEETING ASTM C1577.

NOTE: QUANTITIES ARE BASED ON THE DIMENSIONS IN THE TABLE.

INCLUDE PRECAST TAPERED WINGWALLS, PRECAST CONCRETE CURBS, CUTOFF WALLS, SPECIAL
BACKFILL BEHIND PRECAST TAPERED WINGWALLS, GEOCOMPOSITE STRIP DRAINS, AND GRANULAR
BEDDING BENEATH THE PRECAST TAPERED WINGWALLS IN THE UNIT PRICE BID PER LINEAR FOOT OF RCB.

(TYPICAL BOTH SIDES)

#PROVIDE A GEOCOMPOSITE STRIP DRAIN CONSTRUCTED OF A POLYMERIC DRAINAGE CORE WITH A

MINIMUM COMPRESSIVE STRENGTH OF 9000 PSF PER ASTM D 1621 AND A MINIMUM FLOW CAPACITY

OF 20 GPM PER ASTM D 4716. THE STRIP DRAIN MUST BE WRAPPED IN A SUBSURFACE DRAINAGE

GEOTEXTILE FILTER MEETING THE REQUIREMENTS OF HIGH SURVIVABILITY, CLASS B OF SECTION 71e.

DETAIL SIDE VIEW

2% x 2%" BEVEL
BOTH SIDES

EXISTING
GROUND
BOX INVERT

2"x 2" CHAMFER 1.8
BOTH SIDES .

g
sl el |@ el

PRECAST TAPERED WINGWALL

BOX CULVERT

CONCRETE INSERT

7" PLATE
CONNECTION PER
MANUFACTURERS
RECOMMENDATION
w/1" DIA. BOLTS
WINGWALL

45°

CONNECTION

DETAIL END VIEW

PLATE DETAIL

RCB WITH TAPERED
WING WALLS DETAIL
NOT TO SCALE

UMDTA

..\RCB_TAPERED_WINGWALLS|RESIGNED B
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NOTES TO DESIGNER:

@ ADDITIONAL SHEETS MAY BE REQUIRED
IF WINGWALLS ARE DIFFERENT
DIMENSIONS AND/OR FLARE.

@ ADD TOP BEVEL IF RCB IS EXPECTED
TO FLOW FULL AT INLET.

PRECAST CONCRETE
CURB

PRECAST
WINGWALL

DOWEL CONNECTIONS

16" MAX.
CUTOFF @
WALL
ISOMETRIC VIEW
OUTLET END
r-0" PRECAST CONCRETE
FSLAB@ / CURB
)
[ | ﬁ ]
g -
1-6"
g (MAX.) B
i yai i
: i [ i
) DOWEL
1 1 ] CONNECTIONS | T T
6 x 6 x W2.9 curorr G
WIRE MESH 40" B 0 curc

PRECAST SINGLE CELL BOX CULVERT

DETAIL

SPECIAL BACKFILL
(WHEN SPECIFIED SEE
SPECIAL PROVISIONS)

I' COMPACTED ROADWAY EMBANKMENT

EXISTING GROUND OR
FINISHED GRADE

GRANULAR (5
BEDDING

2 A A
E”T Lﬂ L@)—EJ GRANULAR BEDDING (3

PRECAST WINGWALL
BEDDING AND BACKFILL DETAIL

BOX INVERT ‘
-] 'ﬁEXIST]NG GROUND
:ﬂy/j AT
. «

WIRE MESH REINFORCING
PER MANUFACTURER

@GRANULAR BEDDING

2" DIA. WEEP HOLES APPROX. 2'-0" O.C.
WITH 12" GEOCOMPOSITE STRIP DRAIN PER
PER MANUFACTURERS RECOMMENDATION#

F— CONNECTION
PLATES

% (SEE DETAIL)

RCB lNVERT\

[
-

‘ ‘ Ll" CUTOFF WALL
?

PRECAST WINGWALL DETAIL

WITH CUTOFF WALL AND 45° PRECAST WINGWALLS

NOTES:

@ 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.

@ FOR ESTIMATING QUANTITIES ONLY. ACTUAL DIMENSION TO BE
DETERMINED BY PRECAST MANUFACTURER.

@ 3'-0" MIN.OR I'-0" BELOW BOTTOM OF FOUNDATION MATERIAL IF SPECIFIED.

@ COMPACT AND PLACE SIDE FILL PER SECTION 603 AND 203.

@ SEE SECTION 701 OF THE STANDARD SPECIFICATIONS FOR
GRANULAR BEDDING REQUIREMENTS. THE CONTRACTOR HAS
THE OPTION OF USING A SAND CUSHION ABOVE THE GRANULAR
BEDDING TO FACILITATE JOINING OF THE BOX CULVERT SECTIONS.

2"x 2" CHAMFER &l <8
BOTH SIDES E .

2"

SIDE VIEW

X 2¥" BEVEL

BOTH SIDES

Y

"

" PLATE
CONNECTION PER
MANUFACTURERS
RECOMMENDATION
W/1" DIA. BOLTS

BOX CULVERT

CONCRETE INSERT
WINGWALL

PRECAST WINGWALL DETAIL 45° CONNECTION

VIEW

EXISTING ign "B Sign
GROUND '
D S ; N a
N AN W
N 1 TN\ )
- il 1 -
N t & 5
AN - ] L 5n
e } 2.0 SIDE FILL @ | &|E
/; : (TYP.) +|9
— o
< Ll o
@ EXCAVATE AS +— = @l
NEEDED I AL SR
SPECIAL BACKFILL @waL~|F= - N\ . BOX INVERT
(WHEN SPECIFIED @SLABW -— N\ = EXISTING
SEE SPECIAL PROVISIONS) a — L GROUND
S\ AN A8 AN a8 S AN AN f\\ \é e a e r-o” w
” NS a3 NS NS N NS NS NS NS NN AN S v P
el 1
FOUNDATION MATERIAL (WHEN N s | T S (W \\‘65\‘¥GEOTEXTILE
SPECIFIED SEE SPECIALS AND GRANULAR N r
CROSS-SECTIONS) Bc + 4 BEDDING ©
EXCAVATION TYPICAL FILL TYPICAL
DIMENSIONS
STATION SPAN RISE LENGTH WALL SLAB En "Bc" "B'c” “H" COVER
(ft.) (ft.) (ft.) (in.) (in.) (in.) (ft.) (ft.) (ft.) ft.)

NOTE: QUANTITIES ARE BASED ON THE DIMENSIONS IN THE TABLE.
PROVIDE BOX CULVERTS MEETING ASTM C1577.
INCLUDE PRECAST TAPERED WINGWALLS, PRECAST CONCRETE CURBS, CUTOFF WALLS, SPECIAL
BACKFILL BEHIND PRECAST TAPERED WINGWALLS, GEOCOMPOSITE STRIP DRAINS, AND GRANULAR
BEDDING BENEATH THE PRECAST TAPERED WINGWALLS IN THE UNIT PRICE BID PER LINEAR FOOT OF RCB.

#PROVIDE A GEOCOMPOSITE STRIP DRAIN CONSTRUCTED OF A POLYMERIC DRAINAGE CORE WITH A
MINIMUM COMPRESSIVE STRENGTH OF 9000 PSF PER ASTM D 1621 AND A MINIMUM FLOW CAPACITY
OF 20 GPM PER ASTM D 4716. THE STRIP DRAIN MUST BE WRAPPED IN A SUBSURFACE DRAINAGE
GEOTEXTILE FILTER MEETING THE REQUIREMENTS OF HIGH SURVIVABILITY, CLASS B OF SECTION 716.

PLATE DETAIL

RCB WITH WINGWALLS
DETAIL
NOT TO SCALE

..\RCB_WINGWALLS.dgn DESIGNED B

HYDRAULICS PLANS

PRELIMINARY
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NOTE TO DESIGNER: NOTE TO DESIGNER:
FINAL DESIGN BASED ON SITE FINAL DESIGN BASED ON SITE
CONDITIONS.

wiLLow EXISTING CONDITIONS.
CLUMPS GROUND
-PLACE 2" TOP SOIL ON MAT
——————— <———-——- -SEED ABOVE & BELOW THE MAT

""" BAREROOT

PLANTS TRANSPLANTED NATIVE

COIR EROSION SHRUBS

CONTROL NET

ANCHOR

TRENCH FIBER ROLL STAKED @ 3' CTRS.

TOP SOIL
I THICK MIN. / 8" ENCAPSULATED SOIL LIFT
N BANK FULL EL.
— (SEE CROSS SECTION)
WILLOW CUTTING
- PLACE WITH RIPRAP
- EXTEND INTO FILTER MATERIAL
RIPRAP ROCK KEY

GRANULAR FILTER

RIPRAP KEY
GRANULAR FILTER ba \ /
— ~ EXCAVATE T' BELOW ROCK KEY

CN “' CHANNEL BOTTOM VARY TOE_ROCK
SOSDCAS, i I\ SIZE 24" TO 36

MEDIAN SIZE

-PLACE CLASS 11
RIPRAP ABOVE
TO BANK FULL

ENCAPSULATED SOIL WITH RIPRAP KEY REVEGETATION/SLOPE WITH ROCK TOE DETAIL

EXISTING
e GROUND NOTE TO DESIGNER:
P ANCHOR EROSION CONTROL BLANKET AND COIR NETTING FINAL DESIGN BASED ON SITE
A. PER MANUFACTURERS SETTINGS. CONDITIONS.
; 3-0 TO 5-0
TOP OF SLOPE
= ROUNDING

EXCAVATION
NEAT
LINE

GRANULAR BEDDING APPROXIMATE CATCH POINT

EXISTING CHANNEL
SUBSTRATE

ORDINARY HIGH

COIR EROSION
CONTROL NET

HIGH PERFORMANCE
EROSION CONTROL BLANKET

ORDINARY HIGH WATER

CONTAINERIZED
wILLOW

PERMANENT EROSION
CONTROL GEOTEXTILE T 4 )

NOTE: PLACE EXCESS MATERIAL FROM SLOPE
ROUNDING ALONG BACKSLOPE

REVEGETATED RIPRAP
EMBANKMENT PROTECTION CONSTRUCT TRENCH AT THE COBBLENSOIL

MINIMUM T FOR: INTERFACE AT BANK SLOPE

EXISTING GROUND

CLASS I RIPRAP = I1'-6"
CLASS II RIPRAP = 2'-6" SEE DETAIL "A"

CLASS III RIPRAP = 3'-0"
NOTES:

FILL RIPRAP VOIDS WITH GRANULAR BEDDING OR A MATERIAL OF SIMILIAR

GRADATION OBTAINED ON SITE TO PROVIDE A UNIFORM SURFACE FOR THE BANK STABILIZATION AND REVEGETATION DETAIL

PLACEMENT OF TOPSOIL, AS APPROVED BY THE PROJECT MANAGER.

PLACE TOPSOIL WITH A MINIMUM THICKNESS OF 8".

.\REVEG_BANK_STABIL.DGN |DESIGNED B
3 MONTANA DEPARTMENT — REVIEWED B HYDRAULICS PLANS
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CULVERT

CUTOFF
WALL N

NOTES TO DESIGNER:

@ TYPICALLY USED FOR

BASIN POOL LENGTH - "Ls"

APRON LENGTH

. LA

DIA. OR SPAN

PIPES GREATER THAN
48" EQUIVALENT.

@ CONSIDER FILLING RIPRAP
VOIDS WITH GRANULAR

BEDDING.

CLASS _ RIPRAP

CLASS _ RIPRAP

PLAN VIEW
RIPRAP BASIN

TOTAL LENGTH - "D"

acn

BASIN POOL WIDTH -

up n

TOP OF RIPRAP
N /

y MATCH FLOWLINE
OF EXISTING CHANNEL

PERMANENT EROSION
CONTROL GEOTEXTILE

PROFILE VIEW

STATION “Ls"
(ft)

L acn
(ft) (ft)

o
(ft)

CLASS _ RIPRAP
(yd?)

PERMANENT EROSION2 CONTROL GEOTEXTILE
)

(yd

RIPRAP BASIN
NO SCALE

. \RIPRAP_BASIN.d DESIGNED B
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EXISTING CHANNEL

SUBSTRATE

ORDINARY HIGH
WATER

DETAIL

T RIPRAP REVEGETATION TYPICAL

N

(

i

T +05 3

NOTES:

FILL RIPRAP VOIDS WITH GRANULAR BEDDING OR A MATERIAL OF SIMILAR
GRADATION OBTAINED ON SITE TO PROVIDE A UNIFORM SURFACE FOR THE
PLACEMENT OF TOPSOIL, AS APPROVED BY THE PROJECT MANAGER.

PLACE TOPSOIL WITH A MINIMUM THICKNESS OF 6".
THIS DETAIL IS TO BE USED AS A VISUAL GUIDE FOR RIPRAP REVEGETATION.

REFER TO THE PLAN SHEETS AND CROSS SECTIONS FOR SPECIFIC ELEVATIONS
AND GEOMETRIC CONFIGURATION OF THE RIPRAP LAYOUT.

REFER TO THE SPECIAL PROVISIONS FOR PLANTING AND SEEDING SPECIFICATIONS.

EMBANKMENT PROTECTION
MINIMUM T FOR:

CLASS 1 RIPRAP = I1'-6"
CLASS II RIPRAP = 2'-6"
CLASS 11l RIPRAP = 3'-0"

LEGEND

D e

TOPSOIL WITH EROSION CONTROL BLANKET/MULCH COVER

RANDOM RIPRAP

100 LOOOE LOOTE “000E ¢
SZAS SNGTOSE
€Y 907 03m QOF 3% 3 QO Y 8 &

GRANULAR BEDDING

SN LN

EXISTING GROUND

e e S e

PERMANENT EROSION CONTROL GEOTEXTILE

Y SNV

EXCAVATION

RIPRAP REVEGETATION
DETAIL
NO SCALE

I MDTA

MONTANA DEPARTMENT
OF TRANSPORTATION

..\RIPRAP_REVEGET(E).DGN
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PIPE SIZE

BAR NO.I TO BE LOCATED
ON SKIRT END AS SHOWN. ‘

~ MAX. SPA” TOP OF SLOPE END SECTION

24" ‘

SLOPE

3/8" X%n

HEX. BOLTS TO HOLD
THE SURFACES TIGHTLY
TOGETHER

OPTIONAL SAFETY BARS
(TYP.) *

* NUMBER OF BARS REQUIRED WILL
VARY DEPENDING ON THE LENGTH
OF THE END SECTION. BAR NO.I

TO BE LOCATED AT SKIRT END ‘

AS SHOWN.

REINFORCED EDGE FULL
LENGTH OF END SECTION
SEE SECTION A-A)

OPTIONAL SAFETY BARS (TYP.)*

n 3.,

OPTIONAL TOE PLATE ]
! EXTENSION (SAME GAGE |

| gv

AS END SECTION)

L

SIDE ELEVATION FOR CROSS DRAINAGE STRUCTURE

SIDE ELEVATION -— HOLES @ 12" CTRS. —-
OF PARALLEL DRAINAGE STRUCTURE . ("”AV)V<-)

MIN.%6" DIA. GALVANIZED
STEEL ROD OR NO. 4 GAL-
VANIZED REINFORCING BAR.

EDGE OF SIDEWALL SHEET

OVERALL WIDTH

FRONT VIEW

THREADED ROD

OVERALL WIDTH

CORRUGATION SIZED
TO FIT SLEEVE.

%" DIA. THREADED ROD

ROLLED SNUGLY AGAINST

OVER TOP OF END SECTION.
SIDE LUGS TO BE BOLTED
TO END SECTION.

TAPERED

STEEL ROD.
: : D—I\;VOM]NAL /VPIPE‘"
- e S TDIAMETER —|i| MASTIC WHERE
B D g .| ~"REQUIRED
%" (APPROX.) “
SECTION A-A 5 o
SEE SMOOTH |
ALTERNATE VIEW FOR TAPERED
%X 6" BOLT FEMALE END SLEEVE DETAIL VARIES

SLEEVE ™\

SIDE LUG

4
SECTION B-B

w/ NUT
/\/ L

ATTACHES WITH TYPE 1 STRAP

TYPE #2 CONNECTOR DETAILS

E=

GALVANIZED
STRAP

OR TYPE 2 THREADED ROD

END SECTION WITH OPTIONAL
SAFETY BAR SHOWN FOR
ILLUSTRATION ONLY

FOR 30" AND LARGER

48" MAX.

GENERAL NOTES

STEEL
GALVANIZED STEEL PER SECTION 711

CONNECTORS
ROUND SIZES THRU 24" ATTACH 7O PIPE WITH TYPE #1 STRAPS.
ALl OTHER SIZES ATTACH WITH TYPE #2 RODS AND LUGS.

TOE PLATE EXTENSIONS

WHEN REQUIRED,TOE PLATE EXTENSIONS ARE THE SAME GAGE
AS END SECTION. TOE PLATE EXTENSIONS DIMENSIONS ARE
OVERALL WIDTH LESS 6 INCHES BY 8 INCHES HIGH.

OPTIONAL SAFETY BARS
SCHEDULED 40 GALVANIZED STEEL PIPE, WHEN SPECIFIED.

MISCELLANEOUS DETAILS

PROVIDE SLOTTED HOLES FOR SAFETY BAR ATTACHMENT
FOR ALL END SECT/IONS.

TAPERED SLEEVE FOR ATTACHING CROSS DRAINAGE BAR METAL END SECTIONS FOR ROUND PIPES
i v STEEL END SECTIONS TO CONCRETE PIPE DETAIL OF OPTIONAL SAFETY BARS prpi |MIN. THICK| DIMENSIONS (INCHES) [ DIMENSIONS
DIA. | IN. [GAGE| A | H | W |OVERALL SLOPE|LENGTH| SLOPE[LENGTH
TYPE #1 CONNECTOR DETAIL (IN.) WIDTH (IN.) (IN.)
THRU 24" 24 75 |o64| 76 | 8|6 | 2 37 47 20 67 30
B~ 2 2/3" 8 | .064| 16 | 8|6 | 24 40 47 32 67 48
B — T 21 |wosa| 76 | 8|6 | 27| 43 47 44 67 66
24 | 064| 16 | 8|6 | 30 46 47 56 61 84
NOM. DIA NOM. DIA + Ji' 27 | 209 | 12 |12 | 9 | 33 57 47 68 6.7 02
OM. DIA. BEFORE CORRUGATING
i 50 | 9| 12 |12 |9 | 36| 60 47 80 67 720
OPTIONAL PARALLEL 33 09| 12 |12 | 9 39 63 47 92 67 738
SAFETY BARS EE— - - 36 |09 12 |12 9 | 42| 66 47 104 67 756
FOR PARRALLEL
DRAINAGE FORM %X 2 2/3" 42 109 | 12 |16 |12 | 48 80 4:7 28 6:7 792
STRUCTURES 24" NOTE: SLEEVES 18" AND SMALLER .079 CORRUGATIONS. MAINTAIN - -
AND GREATER ALL OTHERS .109 THICKNESS. INSIDE DIAMETER OF 48 | 109 | 12 |16 |12 | 54 86 41 152 1z 228
DIAMETER. SLEEVE. 54 | 209 12 |16 |12 | 60| 92 47 76 61 | 264
60 | q09| 12 1612 | 66| 95 4.7 200 | 61 300
SMOOTH TAPERED SLEEVE DETAIL

DIA. CARRIAGE HEAD BOLTS (TYP.)

I"X %" SLOTTED

3" GALVANIZED PIPE: FLATTEN END,
THEN BEND OUTSIDE 4" TO MATCH
END SECTION SIDES.

PARALLEL BARS
DETAIL OF OPTIONAL SAFETY BARS

1wk

PARALLEL DRAINAGE STRUCTURE

AN %" DIA. CARRIAGE

\ HEAD BOLTS (TYP.)

BARS SHOWN ARE FOR CROSS DRAINAGE STRUCTURES.
CROSS DRAINAGE BAR REQUIRED ONLY WHEN SPAN IS 30"
AND GREATER. WHERE THE OPEN SPAN OF

ANY CROSS DRAINAGE STRUCTURE IS LESS THAN 30",

NO BARS ARE REQUIRED. LONGITUDINAL BARS ARE
WELDED TO CROSS MEMBERS TO MAKE A SINGLE

PIECE STRUCTURE.

SAFETY BAR

CROSS DRAINAGE STRUCTURE

SAFETY SLOPE
END SECTION FOR
ROUND RCP PIPE
NO SCALE

SREPEY B
REVIEWED B

_\SAFETY_SLOPE_END_SECT]

MONTANA DEPARTMENT

HYDRAULICS PLANS

2 MDTA

7/12/2018
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TOP OF SLOPE END SECTION

%" X %" HEX
BOLTS TO HOLD THE
SURFACES TIGHTLY TOGETHER

TOE PLATE EXTENSION

PIPE SIZE

I

* NUMBER OF BARS REQUIRED WILL

VARY DEPENDING ON THE LENGTH

OF THE END SECTION. BAR NO. 1

TO BE LOCATED AT SKIRT END

"

AS SHOWN.

REINFORCED EDGE FULL

LENGTH OF END SECTION
/ (SEE SECTION A-A)

(SAME GAGE AS END SECTION)

-— HOLES @ 12" CTRS.—

OPTIONAL SAFETY BARS (TYP.)*

4" —

PIPE SIZE

REINFORCED EDGE FULL

LENGTH OF END SECTION
(SEE SECTION A-A)

(MAX.)
-— A w A —
OVERALL WIDTH
FRONT VIEW
i
ol
%
e I w
%" X %" HEX )
BOLTS TO HOLD THE <
SURFACES TIGHTLY TOGETHER
T f=\| *
[ ‘ﬂ ‘ 0 1 T
TOE PLATE EXTENSION \ T
(SAME GAGE AS END SECTION) \ T’
~—— HOLES @ 12" CTRS. —|
-— A w A—
OVERALL WIDTH

Optional parallel safety
bars

FRONT VIEW

STRAP

1" GALVANIZED

L

SIDE ELEVATION FOR CROSS DRAINAGE STRUCTURE

EDGE OF SIDEWALL SHEET
ROLLED SNUGLY AGAINST

MIN.%¢" DIA.

ROD OR NO.4
GALVANANIZED

STEEL ROD.
i
N NN
L %'"(APPROX.)
SECTION A-A
%" X 6" BOLT

[ W/NUT

4% 4%

4% 4%

TYPE #1 CONNECTOR DETAIL

Corrugated stub for

PARALLEL DRAINAGE STRUCTURE

Illustration only.

CROSS DRAINAGE BAR

THRU 24"

CORRUGATED STUB FOR

ILLUSTRATION ONLY

30" AND GREATER

CROSS DRAINAGE STRUCTURE

GALVANIZED STEEL

REINFORCING BAR.

"X %" SLOTTED

%" DIA. CARRIAGE

REINFORCED EDGE
FULL LENGTH OF
END SECTION

Bar
No.l

6"

&9

24" ‘

" Max. Spa.|

<« Optional safety bars (typ.) *

DIAMETER (D)
OR RISE (R)

on

b

o

%

SIDE ELEVATION

OF PARALLEL DRAINAGE STRUCTURE

%" DIA. THREADED ROD

OVER TOP OF END SECTION.
SIDE LUGS TO BE BOLTED

TO END SECTION.

|
—t—
I
’Bl
= i —
V—t—

TYPE #2 CONNECTOR DETAILS

FOR 30" AND LARGER
21" X 15" AND LARGER

SCHEDULE 40

PIPE

e

END SECTION SIDES.

SAFETY BAR DETAIL

THREADED ROD

CORRUGATION 51ZED

:f mﬁfﬂ\ j
b

3" GALVANIZED PIPE: FLATTEN END,
THEN BEND OUTSIDE 4" TO MATCH

STEEL

GENERAL NOTES

GALVANIZED STEEL PER SECTION 7II

TOE PLATE EXTENSIONS

TOE PLATE EXTENSIONS ARE THE SAME GAGE AS END SECT/ION.
TOE PLATE EXTENSIONS DIMENSIONS ARE OVERALL
WIDTH LESS 6 INCHES BY 8 INCHES HIGH.

METAL END SECTIONS FOR CIRCULAR PIPES

TO FIT PIPE.
PIPE
D
SEE CONNECTOR
DETAIL
v \
SECTION B-B

CROSS DRAINAGE B
GREATER THAN 30".
ANY CROSS DRAINA

NO BARS ARE REQUIRED.

WELDED TO CROSS
PIECE STRUCTURE.

HEAD BOLTS (TYP.)

SAFETY BAR

BARS SHOWN ARE FOR CROSS DRAINAGE STRUCTURES.

AR REQUIRED WHEN SPAN IS
WHERE THE OPEN SPAN OF

GE STRUCTURE IS LESS THAN 30",

LONGITUDINAL BARS ARE

MEMBERS TO MAKE A SINGLE

prpe MIN._ THICK| DIMENSIONS (INCHES) L DIMENSIONS
DIA. | IN. |GAGE| A | H | W |OVERALL SLOPE|LENGTH| SLOPE|LENGTH|SLOPE | LENGTH
(IN) |« * WIDTH (IN.) (IN.) (IN.)
75 |.0o64| 16 | 8|6 | 21 37 47 20 67 30 10:7% 70
78 |.064| 16 | 8 | 6 | 24 40 47 32 67 48 10:1* 100
27 | 064\ 16 | 8 |6 | 27 43 47 44 67 66 10:1* 730
24 | .064| 16 | 8 | 6 | 30 46 47 56 67 84 10:1% 760
GALVANIZED STEEL 30 | 09| 12 |12 | 9 | 36 60 47 80 67 720 10:1% 220
1 36 | 209 12 |12 | 9 | 42 66 47 704 67 756 10:1% 280
42 | 109 | 12 |16 |12 | 48 80 47 728 67 792 ~ ~
48 | 209 | 12 |16 |12 | 54 86 47 752 67 228 ~ ~
54 | 209 12 |16 |12 | 60 92 47 76 67 | 264 ~ ~
60 | 09| 12 |16 |12 | 66 98 47 200 67 300 ~ ~
METAL END SECTIONS FOR ARCHED PIPES
Fouv.| (INCHES) |MIN. THICK|DIMENSIONS (INCHES) L DIMENSIONS
DIA. | SPAN| RISE| IN. |GAGE| A | H | W |OVERALL|SLOPE|\LENGTH| SLOPE |LENGTH| SLOPE| LENGTH|
(IN.) * * WIDTH (IN.) (IN.) (IN.)
18 27 | 15 | .064| 16 | 8 | 6 | 27 43 47 20 67 30 10:7% 70
27 24 | 18 | .064| 16 | 8 | 6 | 30 46 47 32 67 48 10:7% 70
24 | 28 | 20 | .064| 76 | 8 | 6 | 34 50 47 40 67 60 10:7* 700
30 | 35| 24 |\.079| 14 |12| 9 | 4 65 47 56 67 84 10:1* 720
36 | 42 | 29 | 109 | 12 |12 |9 | 48 72 47 76 67 74 10:1* 160
42 | 49 | 33| 09| 12 |16 |12 | 55 87 47 92 67 738 10:7% 210
48 | 57 | 38 | 09| 12 |16 |12 | 63 95 47 2 67 768 ~ ~
54 | 64 | 43 | 109 | 12 |16 |12 | 70 | 102 47 732 64 798 ~ ~
60 | 71| 47 | 109 | 12 |16 |12 | 77 | 109 |41 48 67 222 ~ ~

* MINIMUM THICKNESS OF ALL 10:1 SLOPE
END SECTIONS IS 109" - 12 GAGE

48" MAX.

e

e

CROSS DRAINAGE BAR DETAIL

SAFETY SLOPE END

SECTION FOR

CSP & CSPA
NO SCALE

- MDT%

MONTANA DEPARTMENT
OF TRANSPORTATION

_\SAFETY SLOPE END_ SECT|BES!E8PDCBAA dgn

7/12/2018
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DETAIL

30
6" 20 6
| |
> > >
‘0,7 { N ~ N i
. \P @
° 3
: openings | | | cenTer oF sTrucTurE " o
/ AS REOUIRED| AND INLET z 5
! -~
SIS S S
s . S g
> w 2]
o ' 36%" ‘
; A ' 35Ym
o 3 .
A D D l ~" =~ RS
o ‘ ‘ — —] =
] .
uuuuuuuuuu 5
91/2
SPECIAL DESIGN CURB INLET - PLAN VIEW 33" FLOWUNE?' ‘
43“ T ] 1
| |
T 123
By , CURVED VANE STYLE #
, 2
: 3
. o w
7>6‘ 20 61 § 5
X
, Q 2
m . w Q
I
NI , ‘ 36%" ‘
, 35"
s 1" e 1z 5
T Il
e A NS
L R 33 FLowLINE — 12 1/2 ] ‘
o NG | - |
43"
#4 BARS AT 12" O.C. EACH WAY ‘ ‘
MAXIMUM SPACED EQUALLY
SPECIAL DESIGN CURB INLET - SECTION VIEW
STRAIGHT BAR STYLE #
NOTES: (D) SEE PLANS FOR LOCATIONS AND QUANTITIES.
@ PLAN STATION AND OFFSET FOR SPECIAL DESIGN CURB INLET # PROVIDE SPECIAL DESIGN CURB INLETS WITH CURVED VANE
IS CENTER OF STRUCTURE. UNLESS OTHERWISE NOTED IN THE PLANS.
* GRATE ELEVATIONS FOR SPECIAL DESIGN CURB INLETS SHOWN
(3 STANDARD UNLESS OTHERWISE NOTED ON PLANS. IN PLANS ARE 1" LESS THAN GUTTER FLOW LINE ELEVATION.

@ SET ALL FINAL INLET GRATE ELEVATIONS TO ENSURE THAT
POSITIVE DRAINAGE IS PROVIDED.

SPECIAL DESIGN
CURB INLET DETAIL
NO SCALE

ED &
2 wONTANA DEPARTMENT |nSPECIAL DESICN CURB | %ED 5 HYDRAULICS PLANS
2 oF TRasporTaTion | Z12/2918 CHECKED B PREL[M]NARY

3:31:44 PM u5450 COUNTY




%" x 3" STRAP

(3-REQUIRED) HINGED CONNECTION

NOTE: )
ALL GURADS TO HAVE 1 CROSS BAR
60" AND HAVE (2) CROSS BARS
EQUALLY SPACED.
REINFORCED CONCRETE ROUND PIPE
BAR
: g}ng T SI@ZE BAér(‘;'s B(L)EL;%STZE SLOPE RA,.%’.,US A" “g" "cr “D" “E" “F 0°
© 2" 2" %" 3 %" x4b" 2.4:1 3" 27" 3" I 24" 30" 4" 13°
15" 2l %" 4 " x 45" 2.4:1 %" 29" 5" IS 30" 36" 4" 13°
©\ 18" 20" %" 5 %" x5" 2.3:1 5" 31 8" I8 36" 42" 4" 13°
HINGED CONNECTION %. ‘ (TYP.) I H E 21 2%" %" 6 %" x5" 2.4:1 5%" 40" 8" 2" 42" 48" 9" 113°
> “ALL INTERSECTIONS i | A 5, 24" 3" %" 7 %" x 5" 2.5:1 6%" 48" 84" 2" 48" 56" 4" 12°
ol = s 27" 3" %" 8 V" x 55" 2.5:1 7%" 55" 9" 2" 54" 62" 4" 12°
%" x 3" STRAP H H e 30" 30" " 9 ¥4 x6" 2.511 8y" 58" " 2" 60" 69" 6" 12°
(3-REQUIRED) 36" 4" %" 1 " x6%" 2.5:1 10" 68" 14" 2" 72" 82" 6" 12°
42" 4" " 12 Y"x7" 2.51 1" 68" 20" 2" 78" 90" 6" 12°
48" 5" %" 13 " x7%" 2.5:1 135" 74" 23" 2" 84" 96" 6" 12°
54" 58" ” 14 1"x8" 2.0:1 15" 72" 25" 4" 90" 103" 6" 116°
60" 6" g 15 1"x 8" 1.9:1 167" 69" 33" 4" 96" | 108" 8" 18"
fffffffffffff 66" 64" I 16 1"x9" 171 18%" 83" | 28" 4" 102" 15" 8" 121°
72" 7" g 17 1"x9%" 1.8:1 204" 91" 34" 4" 108" 122" 8" 119°
78" | 7%" j 18 1"x10" 1.8:1 22" 105" 34" 4" 14" 129" 8" 119°
84" 8" b 19 1"x10%" 16:1 23%" 109" 34" 4" 120" | 135" 8" 122°
90" | 8% I 21 1"x11" 1.5:1 250" 107" 39" 4" 132" | 147" 8" 124°

HINGED CONNECTION

TOP VIEW
REINFORCED CONCRETE ARCH PIPE
BOLTS W/NUTS (3 REQ'D.)
SEE TABLE SPAN RISE T | size | lop POUSPE siope | RADIUS | g | wge | wen | epe | v “Fr o
(01A) | BARS | LENGTH “R*
22 14" 2 | % 5 | %wxsk' | 31 5% | 30" 6" I 36" | a4 | 4 | w8
- 29" 18" | % 7 | %xe 31 7% 43" | 1 48" | 58" | 4v | 108
FTT T 36" 23" 4 %" 9 | wxekr | 31 10%5" 54" sp' | 1 60" | 70" | 6" | 108°
} 44" 27" e | % | oun | wxr 31 12%" | 620 | 1ok | I 72 | 83 | 6 | 108
| 51" 32 w | % | 12 | %o 31 14" 62 | 14% | 1 78" | 89" | 6 | 108°
! 58" 36" 5" % | 13 | rxah 31 16%" 62 | 20" I 84" | 96" | & | 108°
! o 65" 40" s | 1 14| rxe 31 17%" 62 | 23| 2v | 90" [ 103 | & | 108°
} ) 73" 45" 6" 1" 15| 1'xsk 31 20" 65 | 29" 2 | 96" | no 8| 108
| & 88" 54" 7" r 19 | 1xop 31 241 65" | 29" 2 | 120m | 135" | 8 | 108°
‘ N
| S8 MO ALL STRUCTURAL STEEL FOR TRASHGUARDS MUST CONFORM TO THE REQUIREMENTS
e T FOR ASTM A-36 STRUCTURAL CARBON STEEL.
2. PAINT ONE COAT OF RED OXIDE PRIMER AND TWO COATS OF ALUMINUM PAINT.

3. BECAUSE OF VARIABLE FORMS BEING USED, TAKE FIELD MEASUREMENT OF FLARED ENDS
BEFORE FABRICATING TRASHGUARD.

SIDE VIEW

TRASHGUARD FOR
PRECAST RCP
FLARED ENDS

NO SCALE

3 ..\TRASHGRD_RCP.DGN DESIGNED B
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