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    of manhole floor.

7.  Body of manhole shall be poured in one continuous operation, except

    that the Contractor shall have the option of placing at the spring

    line a construction joint with a longitudinal keyway.

8.  Reinforcing steel shall be 1 1/2" clear from face of concrete.

9.  Floor of manhole shall be steel-troweled to spring line.

10.  Rings, reducer, and pipe for access shaft shall be seated in 1:2

11.  Manhole frame and cover per Standard Plan B7-11 detail ’U45’.
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NOTES

1.  Height ’H’ (in Sec A-A and Sec B-B) shall be not less than 4’-8", but

    may be increased provided that the value of ’M’ shall be not less than

    the minimum specified and that the reducer shall be used.  For ’H’ (in

    Sec C-C) see Note 4.

2.  Length ’L’ shall be 4’ unless otherwise shown on drainage plan.

3.  Shaft shall be constructed as per Sec C-C and Detail N when depth ’M’

    from street grade to top of box is less than 2’-10 1/2" for paved

    streets or 3’-6" for unpaved streets.

    of ’P’ would reduce ’H’ (in Sec C-C) to 3’-6" or less.

5.  ’T’ shall be 8" for values of ’H’ up to and including 8’.  ’T’ shall be 10"

    for values of ’H’ over 8’.
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cut to meet field requirements.

 

   be less than tabular values for ’F’ shown on this plan.

5. Reinforcing steel shall be 1 1/2" clear from face of concrete unless shown otherwise.

   Sizes and lengths are shown in table below.

   be not more than 16" above the ledge at side of manhole floor.

7. Rings, reducer, and pipe for access shaft shall be seated in 1:2 cement mortar and 

   neatly pointed or wiped inside the shaft.

8. Floor of manhole shall be steel-troweled to spring line.

9. Body of manhole shall be poured in one continous operation, except that the contractor

   shall have the option of placing at the spring line a construction joint with a

   longitudinal keyway.

   2’-10 1/2" for paved streets or 3’-6" for unpaved streets, construct monolithic shaft

   as per note 2.

4. Thickness of ’F’ shall vary when necessary to provide level pipeseat, but shall not 

6. Unless otherwise shown, steps shall be placed 12" on centers. The lowest step shall

10. Section C-C: When depth of manhole from street grade to top of box is less than

11. Manhole frame and cover per Standard Plan B7-11 detail ’U45’.

12. Step detail per Standard Plans D74C and D75.

spaced 18" C-C or less.
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1. Values for Elev ’A’, Elev ’B’, ’H’, ’L’, ’M’ or ’P’ and ’X’ are shown on the drainage plan.

   ’D1’ is 48" or less, in which case place E bar symmetrically around shaft at 45  with

3. Length ’L’ shall be 5’-6" unless shown otherwise on drainage plan.

   as per section. When diameter ’D’ is 48" or less, center of shaft shall be located

FOR PAVED STREETS

FOR UNPAVED STREETS

11"

16"

Max Min

 13. D bars shall be placed 3" C-C. E bars shall be spaced 4" C-C. Tie bars shall be #3

14. When ’L’ greater than 5’-6" is specified on drainage plan, continue D bars at 6" C-C.

15. Lengths shown in table are for longest bars.  Where shorter bars are required, bend or

   centerline.

2. Center of manhole shaft shall be located over centerline of storm drain when diameter
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MANHOLE FRAME AND COVER PRESSURE TYPE  (211-2)

29

1’-0"

(SEE NOTE 8)

MORTAR, OR OTHER MATERIAL

MANHOLE WALL (CONCRETE,
MANHOLE FRAME AND COVER

T
Y

P
I
C

A
L

1"

(2 REQUIRED)

1.

2.

4.

6.

3.

5.

8.

(SEE NOTES 3 AND 6)

PRESSURE PLATE

(SEE NOTE 4)

DRILL AND TAP FOR

SECTION

DETAIL OF FRAME

PRESSURE PLATE

DETAIL OF BOLT HOLE

SPACING IN FRAME

EYEBOLT DETAIL

M
in

 T
Y

P
I
C

A
L

SYMMETRICAL ABOUT C

CL

L

(SEE NOTES 3 AND 6)

(SEE EYEBOLT DETAIL HEREON)

SCREW WITH WASHER AND GASKET

SCREW TYPICAL

GASKET (SEE NOTE 6)

DETAIL HEREON

SEE EYEBOLT

3
"

30%%94
TYPICAL

1
’
-
0
"

2
’-5

"

TYPICAL

PRESSURE PLATE

DRILL AND TAP

(SEE NOTES 3 AND 6)

1’-0"

SURFACE

FINISHED

MACHINE

(SEE NOTE 6)

Typ

30%%94

MARKED IN SETS.

BE TESTED FOR ACCURATE FIT PRIOR TO DELIVERY TO JOBSITE AND

MANHOLE FRAME AND COVER AND PRESSURE PLATE ASSEMBLY SHALL

ALL NUTS AND BOLTS SHALL BE TIGHTENED TO A MINIMUM TORQUE OF

EXCEPT AS OTHERWISE INDICATED, THE MANHOLE FRAME AND COVER

FABRICATION.

ALL IRON CASTING SHALL RECEIVE AN ASPHALTIC COATING AFTER

PLUGGED PRIOR TO CASTING. THEY SHALL NOT BE PUNCHED.

ALL HOLES IN CAST IRON SHALL BE DRILLED AFTER CASTING, OR

STEEL.

THERETO, SHALL BE FABRICATED FROM ANY SERIES 300 STAINLESS

CAP SCREWS AND EYEBOLTS, INCLUDING WASHERS AND NUTS ATTACHED

9.

7.

NOTES:

THE PRESSURE PLATE SHALL BE STEEL CONFORMING TO ASTM A36, AND

SHALL BE GALVANIZED AFTER FABRICATION, BUT BEFORE INSTALLATION

OF SCREWS AND BOLTS.

GASKET MATERIAL SHALL BE �" THICK NEOPRENE RUBBER.

PRESSURE PLATE GASKET SHALL BE 2’-7�" OD.

25 FOOT-POUNDS.

FRAME SHALL BE SET ON �" THICK MINIMUM WET MORTAR BASE,

CLASS "B" MORTAR.

�" 

�" 

�"

6
"
 

6 �" 

1 �"

�"

�
"

�"

�"�"2 �"�" 2 �"

1
 
�
"

NC THREADS TYPICAL

DRILL AND TAP FOR �"

R=20 �" 

R=16 �" 

R=16 �" 

R=13 �" 

9 �" 

3 �"

1
 
�
"
 

2 �"  WIDE (Min)

�" NC x 1" LONG CAP

3’-4 �" 

5
"
 

�" NC x 1" LONG CAP

�" NC NUT TYPICAL

�" STEEL

�" Dia WASHER

�" Min

�"

�"

�"

�" NC THREADS TYPICAL

�" HOLES TYPICAL

 (SEE NOTE 4)

�" STEEL

�" ANCHOR,

8" LONG TYPICAL

FOR �" NC THREAD
DRILL�" HOLES

2
’
-
7
 �
"

�" NC NUT

TYPICAL

2" (Dia) GASKET
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310

CATCH BASIN MANHOLE FRAME AND COVER

CATCH BASIN FACE PLATE ASSEMBLY AND PROTECTION BAR

636

635

312

309

308

8.

5.

BACKWALL.

7.

AND THE CATCH BASIN WALL TO WHICH THE CONNECTOR PIPE IS ATTACHED.

A =

W =

H =

THE INLET, NOTED ON THE PLANS.

V =

V =

THE UPSTREAM END OF THE BASIN, AND SHALL BE DETERMINED BY THE REQUIREMENTS

THEY SHALL BE LOCATED AT THE CENTERLINE OF THE DOWNSTREAM END WALL. STEPS SHALL

6.

INTERSECT THE INSIDE CORNER OF THE BASIN. THE PIPE MAY BE CUT AND TRIMMED AT A

WHERE THE CONNECTOR PIPE IS SHOWN AT A CORNER, THE CENTERLINE OF THE PIPE SHALL

THE CONNECTOR PIPE SHALL BE LOCATED AT THE DOWNSTREAM END OF THE BASIN.

V =

B =

4.

EXCEEDS 8%, IN WHICH CASE THE LONGITUDINAL SLOPE OF THE FLOOR SHALL BE

AND LATERAL SLOPE OF 1:12 MINIMUM AND 1:3 MAXIMUM, EXCEPT WHERE THE GUTTER GRADE

SIDEWALK OR IS CONTIGUOUS TO SUCH SIDEWALK, THE TOP SLAB OF THE BASIN MAY BE

1.

THE EXTERNAL PERIMETER OF THE CATCH BASIN WALLS, INCLUDING ACROSS THE FULL WIDTH

OF CONCRETE AS IN THE BASIN. WHEN POURED MONOLITHICALLY, THE SIDEWALK SHALL BE

POURED EITHER MONOLITHIC WITH THE SIDEWALK OR SEPARATELY, USING THE SAME CLASS

3.

SHAPED BY PLASTERING.

2.

THE SAME AS THE GUTTER GRADE. SLOPE FLOOR FROM ALL DIRECTIONS TO THE OUTLET.

NOTES:

N

R

E

O

I

N

U

Q

E

M

E

E

R

F

N

E

R

T

C

R

O

D

Max

V
F
tt

STRUCTURAL DATA

t

t

C
L

E
A

R
 (

T
y

p
)

1
2

"

t

R

E

I

N

F

O

R

C

E

M

E

N

T

R

E

Q

U

I

R

E

D

PLAN

A

BASIN.

COLOR, FINISH, AND SCORING TO EXISTING OR PROPOSED CURB AND WALK ADJACENT TO THE

OF THE SIDEWALK. SURFACE OF ALL EXPOSED CONCRETE SHALL CONFORM IN SLOPE, GRADE,

I

REQUIRED IN

REINFORCEMENT

STEPS

W

Max

REINFORCEMENT REQUIREMENTS

WALL AND SLAB DIMENSIONS AND 

CUTTING STANDARD LENGTHS OF PIPE.

IS PERMITTED. MONOLITHIC CATCH BASIN CONNECTIONS MAY BE CONSTRUCTED TO AVOID

IN A CORNER. THE OPTIONAL USE OF A MONOLITHIC CATCH BASIN CONNECTION IN ANY CASE

70%%94 OR GREATER THAN 110%%94, OR WHENEVER THE CONNECTOR PIPE IS LOCATED

USED TO JOIN THE CONNECTOR PIPE TO THE CATCH BASIN WHENEVER ANGLE "A" IS LESS THAN

ALL AROUND, ADJACENT TO PIPE ENDS. A MONOLITHIC CATCH BASIN CONNECTION SHALL BE

I

U

W

t

Ft

WHERE THE BASIN IS TO BE CONSTRUCTED WITHIN THE LIMITS OF EXISTING OR PROPOSED

ALL CURVED CONCRETE SURFACES SHALL BE FORMED BY CURVED FORMS, AND SHALL NOT BE

FLOOR OF BASIN SHALL BE GIVEN A STEEL TROWEL FINISH AND SHALL HAVE A LONGITUDINAL

DIMENSIONS:

PLACE CONNECTOR PIPES AS INDICATED ON THE PLANS. UNLESS OTHERWISE SPECIFIED,

THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT OF

THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT AT

THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT OF

NOTED ON THE PLANS.

NOTED ON THE PLANS.

THE ANGLE, IN DEGREES, INTERCEPTED BY THE CENTERLINE OF THE CONNECTOR PIPE

STEPS SHALL BE LOCATED AS SHOWN. IF THE CONNECTOR PIPE INTERFERES WITH THE STEPS,

POLYPROPYLENE PLASTIC STEP

STEEL STEP

CATCH BASIN REINFORCEMENT

MONOLITHIC CATCH BASIN CONNECTION

1
"
 

THE CATCH BASIN AT THE OUTLET = 4.5’.

3’-2" 

PROVIDED WITH A WEAKENED PLANE OR A 1" DEEP SAWCUT CONTINUOUSLY AROUND

OF NOTE 3, BUT SHALL NOT BE LESS THAN CURB FACE PLUS 12".

SKEW NECESSARY TO INSURE MINIMUM 3"  PIPE EMBEDMENT, ALL AROUND, WITHIN

THE CATCH BASIN WALL, AND 3" RADIUS OF ROUNDING OF STRUCTURE CONCRETE,

BE SPACED 12" APART. THE TOP STEP SHALL BE 7" BELOW THE TOP OF THE

DOWELS ARE REQUIRED AT EACH CORNER AND AT 7’ ON CENTER (MAXIMUM) ALONG THE

SECTION A-A

DOWEL DETAIL

4
�
"

�
"
 
R 3" R

A

A

#4

8" 

90%%94

3
"

DOWEL (Typ)

C
o
n
s
t
 
J
O

I
N

T
 
(
T

y
p
)

O
P

T
IO

N
A

L
 R

O
U

G
H

E
N

E
DAND COVER

MANHOLE FRAME

CATCH BASIN

AND COVER

MANHOLE FRAME

ON 2 SIDES OF

2 EXTRA #4

CONNECTOR PIPE

OR MONOLITHIC

CATCH BASIN

CONNECTION

ASSEMBLY

FACE PLATE

SURFACE

OR LOCAL DEPRESSION

STREET, GUTTER,
EACH WAY

#4 @ 12"

�" R

SLOPE

3:2

1
"
 C

L
E

A
R

C
U

R
B

 F
A

C
E

 +
 H

V

3" R
12" Max

4" Min

OPTIONAL SUBGRADE

B

DOWEL

(Typ)

STEPS

FLOW 

LINE

4"

C
U

R
B

FACE 

LINE

SCORING 

PLATE

C
U

R
B

L
O

C
A

T
I
O

N
 T

I
E

CURB 

LINE

4" R

6"

8"

6"

8"

6"

6"

8"

6"

6"

8"

8"

8"

3.5’

3.5’

7’

7’

14’

14’

12’

6’

12’

4’

12’

4’

6’

8’

10’

12’

2
1
’
 A

N
D

2
8

’

FOR W > 28’ , V > 12’  OR B > 4’  SEE PLANS

6" 

8"

6" 

8"

6"

8" 

10" 

6"

8" 

8"

10" 

10" 

8’

8’

END

WALLSLAB

BOTTOMREAR

WALLWALL

FRONT

THE FOLLOWING DETAILS ARE INCORPORATED HEREIN:

 2 �".MANHOLE AND PROJECT       ALL OTHER STEPS SHALL PROJECT 5".

CURB OPENING CATCH BASIN  (300-3)
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A

12"

2 BELOW OPENING

D BARS-2 ABOVE &

PLAN

SIDE CONNECTION

E
N

D
 O

F
 P

IP
E

V
A

R
IE

S
 T

O
 M

E
E
T

1
2
"

5
’ A

A

C BARS

#4 @ 18"

B

SECTION A-A

#4 @ 18"

#4 @ 18"

t

CORNER CONNECTION

t

A

A

C BARS

tB

2 BELOW OPENING

E BARS-2 ABOVE &

2 BELOW OPENING

E BARS-2 ABOVE &

C BARS

#4 @ 18"

A

E
N

D
 O

F
 P

IP
E

V
A

R
IE

S
 T

O
 M

E
E
T

B

PLAN

5
’

1
2
"

12"

BARS

C

BARSBARS  B t

BASIN CONNECTION.  REINFORCING STEEL FOR OUTSIDE FACE OF CATCH

IS LESS THAN 70%%94 OR GREATER THAN 110%%94.

t

(B)

(A) PIPES INLET OR OUTLET THROUGH CORNER OF CATCH BASIN

 B

STRUCTURAL DATA

BARS

4.

NOTES:

C

WITH THE SAME CLASS OF CONCRETE AS THE CATCH BASIN AGAINST A

ROUNDED EDGE OF OUTLET SHALL BE CONSTRUCTED BY PLACING CONCRETE

3.

AT CENTER OF OPENING AND BENT INTO WALLS OF MONOLITHIC CATCH

2.

CONCRETE UNLESS OTHERWISE SHOWN.

1.

CONNECTION SHALL BE PLACED MONOLITHIC WITH CATCH BASIN.  THE

CONNECTIONS SHALL BE CONSTRUCTED WHEN:

REINFORCING STEEL FOR INSIDE FACE OF CATCH BASIN SHALL BE CUT

 M
in

M
a
x

12" Min

3" Min

12" Min

 Min

5
"
 

Min

3" R

 M
a
x

 M
in

BASIN SHALL BE CUT 2" CLEAR OF OPENING.

CURVED FORM WITH A RADIUS OF 3".

ANGLE A FOR PIPES THROUGH 30" IN DIAMETER

12" 

15" 

18" 

21"

24"

27" 

30"

33"

36" 

39" 

4" 

5" 

5 �"

5 �"

6" 

6 �"

6 �"

7" 

42"

45" 

48"

51"

54"

57"

60"

63"

66"

69"

72"

7 �"

8" 

9" 

9 �"

10" 

10 �" 

11"

FOR B GREATER THAN 72" SEE PLANS

5
"
 

#
4
 @

 6
"

#
5

#
5
 @

 6
"

#
6

 

D & E D & E

7 �" 

8 �" 

9 �" 

10 �"

4 �"

4 �"

LC

L
C

1 �"REINFORCING STEEL SHALL BE      CLEAR FROM FACE OF

MONOLITHIC CATCH BASIN CONNECTION  (308-2)
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#4 @ 18"

8"

6"

4’

6’

12’

f

t

2" CLEAR

2" CLEAR

  G

BARS

  F

BARS

  E

BARS

G BARS

 FACE PLATE ASSEMBLY

  D

BARS

  C

BARS

D BARS

#4 @ 10"

#4 @ 12"

#5 @ 15"

#4 @ 15"

#4 @ 13"

#4 @ 17"

#4 @ 18"

tf

10"

11’

10’

9’

7’

5’

4’

6’

8’

28’

14’

7’

F BARS

F
A

C
E

 +
 H

C
U

R
B

 V

Max

(Min)

X/3

t

T

X
/
2

2" CL

CURB OPENING CATCH BASIN REINFORCEMENT

B BARS

TOP SLAB REINFORCEMENT

BOTTOM SLAB

REAR WALL

BARS

A BARS

E BARS

V

X

FRONT WALL

t

B

C BARS

 W

Max

3
"
 C

L
E

A
R

A & B

3.5’

#4 @ 18"

#4 @ 18"

#4 @ 18"

#4 @ 18"

#4 @ 18"

#4 @ 18"

#4 @ 18"

#4 @ 18"

#4 @ 18"

#4 @ 18"

#4 @ 18"

#4 @ 18"

#4 @ 18"

#4 @ 10"

#4 @ 12"

#4 @ 12"

#4 @ 24"

#4 @ 24"

#4 @ 18"

8"

8" 8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

6"

6" 6"

6" 6"

6"

6" 6"

6"

6"

10"

10"

10"

10"

8’

8’

12’

12’

12’3.5’

7’

14’

14’

28’

28’

28’

28’

28’

28’

28’

28’

#4 @ 6"

6
"
 C

L
E

A
R

 WALL STEEL

SIDE AND END

G BARS

t

MAX

V

GRATING CATCH BASIN REINFORCEMENT

FACE OF CONCRETE.

UNLESS OTHERWISE SPECIFIED, REINFORCEMENT FOR CURB OPENINGS

2" CLEAR

G BARS

5
"

G BARS

G BARS

3
"
 C

L
E

A
R

V

t

2" CLEAR

3
"
 

3
"
 

3
"
 

FOR W > 28 OR B > 4’  SEE PLANS

4’ 

8’ 

12’ 

6" 

8"

10"

FOR V > 12’ SEE PLANS

AND GRATING CATCH BASINS SHALL TERMINATE 2" FROM

#4 @ 10"

#4 @ 6" 

#5 @ 6" 

TYPICAL REINFORCEMENT DETAILS

TYPICAL REINFORCEMENT DETAILS

NOTE:

(SEE CATCH BASIN PLAN)

CATCH BASIN REINFORCEMENT (309-2)
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ANCHOR

ANCHOR

FACE PLATE

   CURB BATTER

" =AS SHOWN ON PLANS FOR ALL OTHER

" =9%%94 FOR CURB BATTER 2:12 THRU 4:12

A=18%%94 FOR CURB BATTER LESS THAN 2:12

RADIUS

HOLES BOLTS AND

CARRIAGE

END ANCHOR

12"

HOLE

FACE PLATEBASIN END WALL

INTERIOR FACE OF CATCH

PLACEMENT

OPENING FOR CONCRETE

T

SUPPORT BOLT FOR SET SCREW.  NONE REQUIRED FOR

HOLE IN PLATE

A

65%%9430’

C
U

R
B

 F
A

C
E

 (
C

F
)

FACE PLATE

CURB LINE

3"

3"

1
"

S
P

E
C

I
F

I
E

D

3
:1

2
 B

A
T

T
E

R
 U

N
L

E
S

S
 O

T
H

E
R

W
I
S

E

JOINT

SPLICE PLATE

SEGMENT

LONGER SPAN

LOCATE WELDS IN

(
3
"
)

4"

STEEL PER APPLICABLE CATCH

IN ADDITION TO REINFORCING

 

RADIUS

2"
3 EA

SQUARE

1
 
3

/
8

"

JOINT

SPLICE PLATE

ANCHOR

SEGMENT

LONGER SPAN

LOCATE WELDS IN

2"

3
"

2" 4"

ANCHOR

FACE PLATE FACE PLATE

5
"

BOLTS AND

CARRIAGE

HOLE

END ANCHOR

12"

BASIN END WALL

INTERIOR FACE OF CATCH

PLACEMENT

OPENING FOR CONCRETE

T

ON PLANS

SPECIAL SIDEWALK AS SHOWN

IDENTICAL WITH ADJOINING

SURFACE COURSE TO BE

2
"

3
:1

2
 B

A
T

T
E

R
 U

N
L

E
S

S
 O

T
H

E
R

W
I
S

E

FACE PLATE

CURB LINE

3"

C
U

R
B

 F
A

C
E

 (
C

F
)

65%%9430’

 

S
P

E
C

I
F

I
E

D

SQUARE

HOLES

4 EA

7"

�"

7
 �"

1 �"

�" 

CF LESS THAN 7" THREE REQUIRED

FOR 7" CF.  ADD ONE COUNTERSINK FOR

EACH 1" OF CF MORE THAN 7".

1" SUPPORT BOLT

LENGTH = CF + 6" 

RADIUS

6" 

3-#4 BARS x (W + 6")

6
"
 

3
 
�
"

1
�
"

3
 
�
"

�"%%42

�"

�
"

3
 
�
"

�
"

4
 
�
"

1 �"

1
�
"

�"

�" x 10"

1
 
�
"

3
 
�
"

�"

1
 
�
"

1
 
�
"

6
 
�
"

7
 
�
"

1
 
�
" �"%%42

�"

�" x 13 �"

�"

�
"

4
�
"

END DETAIL

END DETAIL
SPLICE DETAIL

SECTION

SECTION

1�"

6
 �"

1
0
 �"

10 �"

�
"

�"

1�"

SUPPORT BOLT AND FACE PLATE 4�" TOP SLAB

SUPPORT BOLT AND FACE PLATE (6) " TOP SLAB

1�"

�"  * COUNTERSINK-1" C-C ON

BASIN PLAN

�" x 1�"

6" x �" x 8"

�" x 1 �"

9" x 3/8" x 8"

CATCH BASIN FACE PLATE ASSEMBLY AND PROTECTION BAR  (310-3)
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CATCH BASIN FACE PLATE ASSEMBLY AND PROTECTION BAR  (310-3)

(SHEET 2 0F 3)

ANCHORS AS SHOWN

ALTERNATE UPPER AND LOWER

1
"

4
"

1
"

90%%94

2
"

ALTERNATE UPPER AND LOWER ANCHORS AS SHOWN

1
"

1
"
.

1
"

1
"

Typ

2
"

90%%94

ALTERNATE UPPER AND LOWER ANCHORS AS SHOWN

Typ

RECESSED HEX HOLE

DRILL AND TAP HOLE AND INSTALL
C

U
R

B
 F

A
C

E

S

BOLT

SUPPORT

STIRRUP

ADJUSTABLE

C
U

R
B

 B
A

T
T

E
R

BAR

PROTECTION

FLATTEN BOTH ANCHOR ENDS TO PREVENT TURNING

5"

5
"

2"

5"

TO FIT SNUG OVER ENTIRE LENGTH

DRILL

STEEL PIPE

STANDARD

45%
%

94

5
"

45
%

%
94

S

RECESSED Hex HOLE

DRILL AND TAP HOLE AND INSTALL

PROTECTION BAR

SCREW

COUPLING AND SET

END ANCHOR WITH

END OF BASIN

DOWNSTREAM

C
U

R
B

 F
A

C
E

S
C

U
R

B
 B

A
T

T
E

R

2"

45
%

%
94

END ANCHOR

PROTECTION BAR

(TYPICAL)

ADJUSTABLE STIRRUP

SUPPORT BOLT WITH

FACE PLATE

W

45
%

%
94

8" 

5
�"

�" %%42 STEEL ANCHORS,

5
�" 

Max 15" OC

�" %%42 x 8"STEEL ANCHORS

8" 

2"

�" %%42 STEEL ANCHORS

�" 

SOCKET SET SCREW w/�" 

1
�"

�"

2
 
�
"

4
 
�
"

FACE PLATE ANCHORS

HOOK ANCHOR - 4� TOP SLAB

4
 
�
"

1
�"

�"

ROUND HEAD ANCHOR - 4� TOP SLAB

HOOK ANCHOR - 6"  TOP SLAB

�"

8
 �"

1
�"

3
 �"

�"

Max 21" OC

SOCKET SET SCREW WITH �" 

�" NC x �" 

�
"

�"

�"

1�"

�"

1
�
"

1�" �"

�
"

�" R

(Typ)

PROTECTION BAR & STIRRUP LOCATION

STIRRUP DETAIL

�" HOLE,

�"  DEEP

�" NC x �" 

STD �" STEEL COUPLING

END ANCHOR DETAIL

DOUBLE PROTECTION BAR DETAIL

�" NPS THREAD

ELEVATION

PROTECTION BAR AND SUPPOST BOLT(S) WITH
   
   ADJUSTABLE STIRRUP (S)  - (TYPE A) 

Max 21" C-C

 3/4 " Dia

�" Dia

1
�
"
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CATCH BASIN FACE PLATE ASSEMBLY AND PROTECTION BAR  (310-3)

(SHEET 3 0F 3)

Typ

FACE PLATE

PROTECTION BAR

FACE PLATE

EYE BOLT

HOLE

(NPT)

PIPE CAP

EYE BOLT

1"

6"6"

S

BOLT

SUPPORT

BAR

PROTECTION

FIXED STIRRUP

C
U

R
B

 F
A

C
E

C
U

R
B

 B
A

T
T

E
R

HOLE

S

C
U

R
B

 F
A

C
E

C
U

R
B

 B
A

T
T

E
R

COUPLING (NPT)

EYE BOLT

6"

W/2%%200

1"

FIXED STIRRUP (Typ)

SUPPORT BOLT AND

BAR (2 SECTIONS Min) THREADED

FACE PLATE

W

PIPE CAP

(NPT)

WITH HEX NUTS

* TYPE A PROTECTION BAR ONLY

NUMBER OF PROTECTION BARS AND LOCATIONS ARE AS FOLLOWS:

EACH SUPPORT BOLT ARE REQUIRED.

FOR TYPE B, THE BAR SHALL BE TWO PIECES.  TWO EYE BOLTS AND A WELDED STIRRUP ON

TAPPED FOR A SOCKET SET SCREW AS DETAILED FOR THE DOWNSTREAM END ANCHOR.

PROTECTION BAR SHALL CONSIST OF 2 OR MORE SECTIONS.  A SPECIAL CONNECTOR BETWEEN

TYPE A SHALL BE USED UNLESS OTHERWISE SPECIFIED.

PROTECTION BAR

FOR TYPE A, MATERIAL SHALL BE CAST STEEL.

STIRRUP

GREATER, AND SHALL BE EVENLY SPACED ACROSS THE OPENING.  SPACING SHALL NOT BE

SUPPORT BOLT

WELDING SYSTEMS DIVISION SHEAR CONNECTOR OR EQUAL.

ROUND HEAD ANCHORS FOR THE FACE PLATE SHALL BE NELSON H-4F SHEAR CONNECTOR, KSN

SPLICE DETAIL (MODIFIED TO FIT THE CHORD DEFLECTION) AND A SUPPORT BOLT SHALL

WHERE CATCH BASINS ARE TO BE CONSTRUCTED ON CURVES, THE MAXIMUM CHORD LENGTH

FOR THE FACE PLATE SHALL BE SUCH THAT THE MAXIMUM PERPENDICULAR DISTANCE TO THE

LENGTHS SHALL BE EQUAL.  CHORD SECTIONS SHALL BE SPLICED ACCORDING TO THE APPLICABLE

SECTIONS SHALL BE SPLICED ACCORDING TO THE APPLICABLE SPLICE DETAIL. SPLICE SHALL

FACE PLATE

GENERAL

CURB BATTER SHALL BE 3:12 UNLESS OTHERWISE SPECIFIED.

CURB FACE SHALL BE AS NOTED ON THE PLANS.

ALL PARTS SHALL BE STEEL, EXCEPT SET SCREWS, WHICH SHALL BE STAINLESS STEEL OR BRASS.

EXCLUDING SET SCREWS, ALL EXPOSED METAL PARTS SHALL BE GALVANIZED AFTER FABRICATION.

FOR OTHER CURB FACE OR BATTER SEE PLANS

NOTES:

4.

3.

2.

1.

5.

 

6.

 

 

 

7.

8.

9.

 

 

 

10.

 

11.

12.

13. 

14.

6" 7" 8" 9" 10" 11" 12" 13" 14" 15" 16" 17" 18"

C
U

R
B

 B
A

T
T

E
R

S
 D

I
M

E
N

S
I
O

N

1

NUMBER OF PROTECTION BARS

0:12

0

1:12

2:12

3:12

4:12 0

0

0

0

0 0

0

0

0

3.5" 4.5"

2* 3*

3.5"

3.5"

3.5"

3.5"3.5"

3.5"

3.5"

3.5"

3.5"

3.5" 3.5"

3.5"

3.5"

3.5"

3.5" 3.5"

3.5"

3.5"

4.5"

4.5"

4.5"

4.5"

4.5"

4.5"

4.5"

4.5"

4.5"

4.5"

4.5"

4.5"

4.5"

4.5"

4.5"

4.5"

4.5"

4.5"

4.5"

4.5" 4.5"

4.5"

4.5"

4.5" 4.5"5.5"

5.5"

5.5"

5.5"

5.5" 5.5"

5.5" 5.5"

5.5"

5.5"

5.5"

"

�"

�" PIPE

�"  %%42 PROTECTION

EACH END (1/2" NPT)

�"

�" 

�" 

�" Dia

WHEN THE LENGTH OF THE FACE PLATE IS BETWEEN 22’  AND 43’ , TWO SECTIONS

BE PLACED 1’  FROM A SUPPORT BOLT.

FACE PLATE LENGTHS SHALL BE CATCH BASIN W PLUS 12" EXCEPT AS MODIFIED FOR "A" CURB

OPENING CATCH BASIN AT DRIVEWAY".

TRUE CURVE SHALL NOT EXCEED 1".  WHERE MORE THAN ONE CHORD IS REQUIRED, CHORD

BE PLACED 1’ FROM THE SPLICE.

SUPPORT BOLTS ARE REQUIRED WHEN THE LENGTH OF THE CATCH BASIN OPENING IS 7’ OR

LESS THAN 3’-6" ON CENTER NOR GREATER THAN 5’  ON CENTER.

FOR TYPE A, THE BAR SHALL BE CUT TO FIT IN THE FIELD.  WHEN  W" IS OVER 21’ , THE

THE PROTECTION BAR PIECES SHALL CONSIST OF A 5" LENGTH OF STANDARD�" PIPE WITH

STANDARD COUPLINGS FULLY THREADED ONTO EACH END DRILLED AND

MAY BE USED.  WHEN THE LENGTH EXCEEDS 43’, THREE SECTIONS MAY BE USED.

1
 
�
"

�"

�"

1 �" 

 R = �" 

 R = �" 

PROTECTION BAR AND SUPPORT BOLT(S) WITH

FIXED STIRRUP(S) - (TYPE B)

ELEVATION

EYE BOLT DETAIL STIRRUP DETAIL

MAXIMUM CURB FACE, INCHES 
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AA

DEVICE

LOCKING

INSTALL

PICK HOLE

12.4272

2
"

THROUGHOUT

SAME ANGLE

RIBS JOIN

OUTLINE WHERE

RIB JOINS RIM

OUTLINE WHERE

DETAIL "C"

T
O

P
 S

L
A

B
 O

F
 C

A
T

C
H

 B
A

S
I
N

CLEAR OPENING

�" R

�" R

�" RPLAN

DEEP

2" x 1"

HIGH

INSCRIPTION. ALL

AGENCY DESIGNATED

3
"

DEVICE

LOCKING

INSTALLATION

STAINLESS STEEL SOCKET SET

DRILL AND TAP HOLE AND INSTALL

7/8"

3"

OPPOSITE PICK HOLE

GAP IN RIM OF COVER

SURFACE

FINISHED

A RANGE OF 95%%% TO 110%%% .

BY THE AGENCY’S MARK.

6.

5.

NOTES:

7.

PRIOR TO SHIPMENT TO THE WORK SITE.  ACCEPTANCE WILL BE INDICATED

MARKING IN COMPLIANCE WITH FEDERAL REGULATIONS.

4.

BITUMINOUS PAINT AFTER TESTING AND INSPECTION.

2.

1.

THE BOTTOM OF THE COVER AND ON THE INSIDE OF THE FRAME.

3.

8.

THE CAST IRON USED SHALL CONFORM TO ASTM A48M CLASS 35B.

THE FRAME AND COVER SHALL BE COATED WITH ASPHALTUM OR

FOUNDRY IDENTIFYING MARK, HEAT AND DATE SHALL BE CAST ON

IMPORTED COVERS AND FRAMES SHALL HAVE THE COUNTRY OF ORIGIN

THE MANHOLE FRAME AND COVER SHALL BE INSPECTED BY THE ENGINEER

�" Dia

MAT �"

 DIAMOND

14" 

�" x 1�" 

SCREW WITH �" 

LETTERS 1"

1
 
�
"

�"

�"

�" �"

�" R

22" Dia

2
"
 

1 �"

�" R

1
"
 

22" Dia CLEAR OPENING

23 �" OUTSIDE Dia OF COVER

1
 
�
"

�"

DETAIL "B"

�
"

SECTION A-A

�"

�"

�"

DETAIL "B"

DETAIL "C"BOTTOM OF MANHOLE COVER

LOCKING DEVICE

�"

�"

�
"

�"�" �" �"

�"

�"

�
"

�
"

1
 
�
"

CATCH BASIN MANHOLE FRAME AND COVER  (312-3)
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DRAINAGE DETAILS

WEIGHT OF FRAME SHALL BE 30 POUNDS.  WEIGHT OF COVER

SHALL BE 85 POUNDS.  ACTUAL WEIGHTS SHALL BE WITHIN

THE PROOF-LOAD SHALL BE EQUIVALENT TO TEST METHOD B, 

IS 28,600 POUNDS .
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4
"

5"

S
E

E
 T

A
B

L
E

T
A

B
L

E

S
E

E

S
E

E
 N

O
T

E
 2

SEE NOTE 1

DETAIL "N" PLAN

ALL STEEL Reinf #4

OF SPUR

R = I D

EDGES TO BE ROUNDED

STEPS

T

T

(
V

A
R

I
A

B
L

E
)

RING SEAT

5"x1"

M
H

24"

T T

3
"

H

CONCRETE RINGS

OF INLETS

ROUND EDGES 

ROUND EDGES

SEE NOTE 5

GRADE POINTS,

TT

OPTIONAL BOTTOM

STREET GRADE

STATION LINE

H

L

SECTION C-C

1
4

"

SHAFT PER

MANHOLE

3
"

M

4
"

C

A 12"
T

T
L

T
L

T

1
8

"

C-C

A-A

UNPAVED STREETPAVED STREET

TABLE OF VALUES FOR M (SEE NOTE 1)

(RINGS AND COVER NOT SHOWN)

PAVED STREETS,

STREET GRADE

IN PAVED STREETS

OMIT THIS STEP

-
+

PLAN

B

B

A

24"

AND COVER PER

MANHOLE FRAME

POINT

APPLIES AT THIS

INLET ELEVATION

SECTION A-A

SECTION B-B

(SHAFT NOT SHOWN)

"

TO 3" R

6
"

5"

3’-6"

3" 

3’-0" 

5"x2" PIPE SEAT

9"

16" FOR

2’-2"
5"

3’-6" 

7" 

8
"

8" 

3’-0" 

18" 

3"

L+2T-8" 4" 

8
"
 

4"

8
"

8
"

2’-10�"

8�" 11" 16" 

3’-6" 

15" 

@ 4" C-C

C

8
"

�
"
 

�"

Max Min
SECTION

Max Min

ALL STEEL REINF #4

@ 4" C-C

(SHEET 1 0F 2)

(ONE OR BOTH MAIN LINE IDS 33" OR SMALLER)

MANHOLE PIPE-TO-PIPE  (321-2)
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DD-
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(SHEET 2 0F 2)

(ONE OR BOTH MAIN LINE IDS 33" OR SMALLER)

MANHOLE PIPE-TO-PIPE  (321-2)

CHANGE IN LOCATION OF THE SPUR MUST BE APPROVED BY THE ENGINEER.

AT THE SIDE OF THE MANHOLE.

10.

9.

OF SHAFT. ELEVATIONS ARE SHOWN AT CENTERLINE OF SHAFT AND

4.

5.

OR LOCATION OF MANHOLE SHIFTED TO MEET PIPE ENDS, BUT ANY

3.

BE LESS THAN THE MINIMUM SPECIFIED AND THAT THE REDUCER SHALL

BE USED. FOR H (IN SECTION C-C) SEE NOTE 1.

BUT MAY BE INCREASED PROVIDED THAT THE VALUE OF M SHALL NOT

2.

MAY BE PLACED AT SPRING LINE.

1.

SURFACES UNLESS OTHERWISE SHOWN.

6.

EXCEPT THAT A CONSTRUCTION JOINT WITH A LONGITUDINAL KEYWAY

8.

REFER TO THE PROLONGED INVERT GRADE LINES. SEE NOTE 3.

7.

NOTES:

WHEN DEPTH M FROM STREET GRADE TO THE TOP OF THE BOX IS LESS

STATIONS OF MANHOLES SHOWN ON PLANS APPLY AT CENTERLINE

FLOOR OF MANHOLE SHALL BE STEEL TROWELED TO SPRING LINE.

BODY OF MANHOLE SHALL BE POURED IN ONE CONTINUOUS OPERATION

THICKNESS OF THE DECK SHALL VARY WHEN NECESSARY TO PROVIDE

H (IN SECTION A-A AND B-B) SHALL NOT BE LESS THAN 4’-0",

L SHALL BE 4’-0" UNLESS OTHERWISE SHOWN.  L MAY BE INCREASED

T SHALL BE 8" FOR VALUES OF H UP TO AND INCLUDING 8’-0"

AND 10"  FOR VALUES OF H OVER 8’-0". 

THE LOWEST STEP SHALL NOT BE MORE THAN 24" ABOVE THE LEDGE

A LEVEL SEAT BUT SHALL NOT BE LESS THAN 8".

REINFORCEMENT SHALL CONFORM TO ASTM A 615, GRADE 40,

AND SHALL TERMINATE 1 1 2" CLEAR OF CONCRETE

636

326

14.

16.

15.

13.

12.

JUNCTION STRUCTURE OR TRANSITION STRUCTURE.

MANHOLE PLACED UPSTREAM OR DOWNSTREAM FROM THE APPLICABLE

2.

1.  PROVIDE A SPECIAL STRUCTURE.

C.

MINIMUM DISTANCES CANNOT BE MAINTAINED,  THEN ONE OF THE

FOLLOWING ALTERNATE SOLUTIONS MUST BE USED.

IF THE SIZE OF THE LATERAL IS SUCH THAT THE ABOVE-SPECIFIED

B.

THICK TOP OF THE MANHOLE CHAMBER, MEASURED VERTICALLY FROM

CONNECTED TO THIS MANHOLE IS SUCH THAT THE DISTANCE FROM THE

SEE SECTION A - A.  THE MAXIMUM SIZE LATERAL THAT MAY BE

A.

11.

OTHERWISE SHOWN.

UNLESS OTHERWISE SHOWN.

329

324

328

635

630

THE FOLLOWING CRITERIA SHALL BE USED FOR THIS MANHOLE:

WHERE A PRESSURE MANHOLE SHAFT - WITH ECCENTRIC REDUCER IS

PROVIDE TWO STANDARD STRUCTURES, CONSISTING OF THIS

STEEL STEP

PRESSURE MANHOLE SHAFT - WITH ECCENTRIC

MANHOLE SHAFT - WITH ECCENTRIC REDUCER

POLYPROPYLENE PLASTIC STEP

IF THE MAIN LINE RCP DOWNSTREAM OF THE MANHOLE IS 36" 

TO 42" INSIDE DIAMETER AND THE MAIN LINE RCP UPSTREAM IS

OUTSIDE (TOP) OF THE LATERAL TO THE  BOTTOM OF THE 8" 

THE END OF THE RCP, SHALL BE A MINIMUM OF 6"

WHERE A PRESSURE MANHOLE SHAFT - 36" WITHOUT REDUCER

MAIN LINE = 33" INSIDE DIAMETER OR LESS. (EXCEPTION -

MANHOLE SHAFT - 36"  WITHOUT REDUCER

PRESSURE MANHOLE SHAFT - 36" WITHOUT REDUCER

24" MANHOLE FRAME AND COVER

SHOWN, STEPS SHALL BE UNIFORMLY SPACED 14" TO 15"  C-C.
THE FOLLOWING DETAILS ARE INCORPORATED HEREIN:
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DD-

DRAINAGE DETAILS
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STEPS SHALL CONFORM TO (635-3) OR (636-2). UNLESS OTHERWISE

33" OR LESS.) 

MANHOLE FRAME AND COVER SHALL CONFORM TO (630-3)

MANHOLE SHAFT SHALL CONFORM TO (324-2) UNLESS

SPECIFIED REFER TO (328-2).

IS SPECIFIED REFER TO (329-2).

633 36" MANHOLE FRAME AND COVER
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BHALLA

343509/30/13

THAN 2’-10 1/2" FOR PAVED STREETS OR 3’-6" FOR UNPAVED STREETS,

CONSTRUCT SHAFT PER SECTION C-C AND DETAIL "N".  DEPTH M MAY

BE REDUCED TO AN ABSOLUTE LIMIT OF 6" WHEN LARGER VALUES OF

M WOULD REDUCE H IN SECTION C-C TO 3’-6" OR LESS.
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MANHOLE - CONCRETE BOX STORM DRAIN  (323-2)

4.

CONCRETE RINGS

8.

7.

2.

SEE NOTE 1

HAVE BEEN CUT FOR SHAFT OPENING

WARP THESE BARS UNDER BARS THAT

OF SIZE SHOWN FOR TRANSVERSE STEEL,

DRAWINGS, EXCEPT THAT 5 BARS ON EACH SIDE OF

5"

5"

S
E

E
 T

A
B

L
E

M

B OR C B OR C

S
E

E
 T

A
B

L
E

9.

6.

5.

3.

1.

324

635

630

NOTES:

(SHAFT NOT SHOWN)

PLAN

RING SEAT

STREET GRADE

- -

C - C

B - B

MaxMin MinMax

UNPAVED STREETPAVED STREET
SECTION

24"

UNDER SHAFT

OMIT FILLET

     STEPS

PIPE SEAT

3’-0"

M

        STEPS

UNDER SHAFT

OMIT FILLET

STREET GRADE

MANHOLE SHAFT PER

MANHOLE FRAME AND 

A

A

STEEL STEP

MANHOLE SHAFT - WITH ECCENTRIC REDUCER

10.

WHEN DEPTH M FROM STREET GRADE TO THE TOP OF THE BOX IS LESS

#5 @ 4" C-C x 5’-0" LONG

SECTION A-A

7’-0" 

1
 
�
"

1
 
�
"

SECTION C-C

5"x 1" 

7" 

11" 8 �" 16"

3’-6" 

15" 

TABLE OF VALUES FOR M (SEE NOTE 1)

2’-10 �" 

SECTION B-B

5" x 2" 

7" 

CONSTRUCT SHAFT PER SECTION C-C.

STATIONS OF MANHOLES SHOWN ON PLANS. APPLY AT CENTERLINE LINE

OF SHAFT.  ELEVATIONS ARE SHOWN AT CENTERLINE OF SHAFT.

THAN 2’-10�" FOR PAVED STREETS OR 3’-6" FOR UNPAVED STREETS,

SHOWN.

24" MANHOLE FRAME AND COVER

WHERE A MANHOLE SHAFT - 36" WITHOUT REDUCER IS SPECIFIED REFER TO

WHERE A PRESSURE MANHOLE SHAFT - WITH ECCENTRIC REDUCER IS SPECIFIED

WHERE A PRESSURE MANHOLE SHAFT - 36" WITHOUT REDUCER IS SPECIFIED 

REINFORCEMENT SHALL CONFORM TO ASTM A 615, GRADE 40, AND SHALL 

SHALL NOT BE MORE THAN 24" ABOVE THE INVERT.

TERMINATE 1 �" CLEAR OF CONCRETE SURFACES UNLESS OTHERWISE SHOWN.

5 BARS 7’-0" LONG, 4" C-C,

BUT NOT SMALLER THAN #5 BARS.
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NO SCALE

DRAINAGE DETAILS

PER (324-2)

COVER PER (630-3)

(324-2)

STEPS SHALL CONFORM TO (635-3 OR (636-2). UNLESS OTHERWISE SHOWN,

MANHOLE FRAME AND COVER SHALL CONFORM TO (630-3) UNLESS OTHERWISE

MANHOLE SHAFT SHALL CONFORM TO (324-2) UNLESS OTHERWISE SHOWN.

(326-2).

REFER TO (328-2).

REFER TO (329-2).

THE FOLLOWING DETAILS ARE INCORPORATED HEREIN:
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DD-39

SIZE AND SPACING OF STEEL AS SHOWN ON PLAN,

SHAFT SHALL BE NOT SMALLER THAN #5 @ 4"C-C

STEPS SHALL BE UNIFORMLY SPACED 14" TO 15" C-C.  THE LOWEST STEP 
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MIN
IM

UM

M
IN

IM
U

M

Dia

M
IN

IM
U

M

SPECIFIED ELEVATION

FINISHED GRADE OR

7 REQUIRED

4 REQUIRED

PIPE SEAT,

PIPE END

ANY STANDARD

WITH FOUR HOOPS, TIED WITH No.

Dia

Dia

FOR JOINT DETAILS

SEE RING SECTION

1
"

1"

HOOPS

WIRE

IN THICKNESS, SEE NOTE 6

CONCRETE

MIN THICKNESS FOR REINFORCED

VARIABLE LENGTH PRECAST CONCRETE

CONCRETE CONE

ECCENTRIC PRECAST

2
"

2
"

AND COVER PER

MANHOLE FRAME

24"

EQUIVALENT 18"

WITH A CIRCULAR CAGE AND

ECCENTRIC MANHOLE SHAFT

OF REINFORCED CONCRETE

VERTICAL SECTION

AND COVER PER

MANHOLE FRAME

MINIMUM

2
4
"
 

4"

5"

5" 

36" 

�
"
 

�" 

3�" 

6", OR 16" 

MAXIMUM

#2 COILS,

#2 TIE BARS,

SECTIONS. 6" Min THICK-

NESS FOR PLAIN CONCRETE. 4"

36" SPECIAL MH RCP

5" x 2 " 

2
4

"

4" 

24"

5" 

5" 

5" 

6"

R=2"

6" 

36"

5" 

2
"

1�"

INSIDE DIAMETER 24"

FORCED WITH TWO �"  ROUND

STEEL HOOPS; 6"  AND 8"

RINGS SHALL BE REINFORCED

14 GAGE WIRE 8" C-C

6
"
 O

R
 8

"

50D MINIMUM

#4

1
�
" 1
�
"

4-2�" RINGS OR

WHEN POSSIBLE USE

2 �" RINGS SHALL BE REIN-

VERTICAL SECTION

OF PLAIN CONCRETE

ECCENTRIC MANHOLE SHAFT

NOTES:

9.

COATINGS WHERE REQUIRED BY THE PLANS SHALL BE IN

4.

THE STORM DRAIN CONDUIT.

REDUCER SHALL BE LOCATED ABOVE AND IN LINE WITH THE SIDE OF

8.

UNLESS OTHERWISE SHOWN, STEPS SHALL BE UNIFORMLY SPACED

THE JOB BY MARKING THE STRUCTURES WITH THE AGENCY’S STAMP.

BY THE ENGINEER WHO WILL INDICATE ACCEPTANCE FOR SHIPMENT TO

7.

CONCRETE. FOR PLAIN CONCRETE SECTIONS THE MINIMUM THICKNESS

6.

STEP SHALL BE PLACED DIRECTLY BENEATH THE MANHOLE FRAME.

5.

SHALL BE WIPED CLEAN OF EXCESS MORTAR.

3.

ASTM C 478M (ASTM C 478) AND ALL CONCRETE SHALL BE PER

1.

635

630

2.

STEEL STEP

10.

UNLESS OTHERWISE INDICATED THIS STRUCTURE SHALL CONFORM TO

ALL JOINTS SHALL BE SEALED BY FILLING THE ANNULAR SPACES

PROTECTIVE PLASTIC LINER (T LOCK) OR ENGINEER-APPROVED

THE ECCENTRIC MANHOLE SHAFT REDUCER AND RINGS MAY BE PLAIN

THE PRECAST CONCRETE MANHOLE STRUCTURES WILL BE INSPECTED

THE VERTICAL SIDES OF THE MANHOLE SHAFT AND THE ECCENTRIC

SHALL BE 6".

MANHOLE TO INVERT IS GREATER THAN 20’ AND MANHOLE SHAFT

IS GREATER THAN 10’ . WHEN SAFETY LEDGE IS REQUIRED AND

24" MANHOLE FRAME AND COVER

CROSS SECTION OF

REINFORCED CONCRETE RING

1
�
"

2
�
"
,

�
"

1�"2�"

1�"1�"

2�" 

�"�"

�
"�" �"1�" 

5�" 

201-1.2.

ACCORDANCE WITH THE MANUFACTURER’S DIRECTIONS.

14" TO 15" C-C.

THE FOLLOWING DETAILS ARE INCORPORATED HEREIN:

1
�
"

MANHOLE SHAFT WITH ECCENTRIC REDUCER  (324-2)
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NO SCALE

DRAINAGE DETAILS

(630-3) (630-3)

MANHOLE FRAME AND COVER SHALL CONFORM TO (630-3).

STEPS SHALL CONFORM TO (635-3) OR (636-2).  THE TOP

CONSTRUCT MANHOLE SAFETY LEDGE PER (330-2) IF DEPTH OF

MANHOLE SHAFT IS LESS THAN 12’ (326-2) MUST BE USED.
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 MORTAR
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MANHOLE FOR EXISITING RCB  (327-2)

STEEL STEP

MANHOLE - CONCRETE BOX STORM DRAIN

1
5

"
 M

in

6"18"

5.

LATEST EDITION.

LATEST EDITION."

THE REMAINING CONCRETE MAY BE REMOVED BY ANY SUITABLE METHOD,

ALL BAR BENDS AND HOOKS SHALL CONFORM TO THE AMERICAN CONCRETE

4
"
 T

y
p

INTO NEW SLAB.

7"

THE DESIGN COVER OF EXISTING RCB. IF THIS DEPTH IS EXCEEDED, OR PROPOSED

THIS STRUCTURE MAY BE USED WHEN THE DEPTH OF COVER IS NO GREATER THAN

ALL REINFORCING STEEL SHALL CONFORM TO ASTM A ASTM A 615, GRADE 40

15"

1.

7’-0"

5’-0"

4.

INTERNAL SUPPORT OF THE EXISTING RCB SHALL BE PROVIDED DURING THE

UPON APPROVAL OF THE ENGINEER, WHO SHALL BE THE SOLE JUDGE OF THE

H.

3.

2.

OF REMOVAL WORK.

SHALL BE SUBMITTED AND APPROVED BY THE AGENCY PRIOR TO THE START

IN THE STATE OF CALIFORNIA SHOWING THE TEMPORARY SUPPORT SYSTEM

CALCULATIONS PREPARED BY A CIVIL OR STRUCTURAL ENGINEER REGISTERED

FROM THE SAW CUT EQUAL TO THE LONGEST EXTENSION OF THE EXISTING

FOR THE FULL DEPTH OF THE WALL OR SLAB AND FOR A MINIMUM DISTANCE

INTO THE NEW CONSTRUCTION AS INDICATED ON THE PLANS.

ALL STRUCTURAL CONCRETE SHALL BE PORTLAND CEMENT CONCRETE WITH

OTHER THAN SHOWN ON THE PLANS.

NO SPLICES IN TRANSVERSE STEEL REINFORCEMENT SHALL BE PERMITTED

INSTITUTE’S "BUILDING CODE REQUIREMENTS FOR REINFORCED CONCRETE".

CONCRETE SURFACES UNLESS OTHERWISE SHOWN.

INSTITUTE’S "BUILDING CODE REQUIREMENTS FOR REINFORCED CONCRETE.

CENTER OF BAR UNLESS OTHERWISE SHOWN.

DIMENSIONS FROM FACE OF CONCRETE TO REINFORCING STEEL ARE TO

STRUCTURAL NOTES.

BREAKOUT LIMIT

NOT SHOWN

DIAGONAL BARS

SHAFT

UNDER

FILLET

OMIT

LIMIT

BREAKOUT

LIMITS

BREAKOUT

EACH FACE

DIAGONAL BARS

REMOVAL AND RECONSTRUCTION OF THE TOP SLAB. A DETAILED PLAN WITH

E.

TO BE LEFT IN PLACE SHALL NOT BE USED.

OR OTHER SIMILAR DEVICES WHICH ARE LIKELY TO DAMAGE THE CONCRETE

USE OF ANY CONCRETE REMOVAL EQUIPMENT. EXPLOSIVES, WRECKING BALL

15" Min

4"

SECTION B-B

ADDED REINFORCING BARS

EXISTING REINFORCING BARS

15"

Min

SECTION A-APLACEMENT OF STEEL STEP IN EXISTING RCB

DETAIL "A"

HOLE (2 PER STEP)

6"

AS SHOWN

Reinf BARS

RETAIN Exist

DETAIL A 

MinSEE NOTE 3

MANHOLE DETAIL

AS SHOWN

Reinf BARS

RETAIN Exist

AS SHOWN

REINFORCING BARS

RETAIN EXISTING

7
’
-
0
"

5’-0"

3
’-
0
"

D.

EXISTING REINFORCEMENT SHALL BE CUT TO THE REQUIRED BAR EXTENSION.C.

SHALL BE 30 BAR DIAMETERS UNLESS OTHERWISE SHOWN.

BARS TO BE EXTENDED INTO THE NEW CONSTRUCTION. THIS EXTENSION 

B.

A.

CONCRETE SHALL BE REMOVED IN THE FOLLOWING SEQUENCE:

WHERE REINFORCEMENT IS REQUIRED TO EXTEND THROUGH THE NEW JOINT,

G.

F.

E.

D.

C.

B.

PLACING OF REINFORCEMENT SHALL CONFORM TO THE AMERICAN CONCRETE

TO CENTER LINE OF CONDUIT ON THE PLAN EXCEPT AS OTHERWISE SHOWN.

ON THE PROFILE, AND PARALLEL TO OR AT RIGHT ANGLES (OR RADIALLY)

CONCRETE DIMENSIONS SHALL BE MEASURED HORIZONTALLY OR VERTICALLY

A.

NOTES:

B

B

A

7"

6.

15"

Min

MANHOLE SHAFT EXCEEDS 36" IN DIAMETER A DETAILED PLAN WITH CALCULATIONS

PREPARED BY A CIVIL OR STRUCTURAL ENGINEER REGISTERED IN THE STATE OF

FOR APPROVAL.

TRANSVERSE REINFORCING STEEL SHALL TERMINATE 1 �" FROM THE

A 28 DAY COMPRESSIVE STRENGTH OF 4000 PSI.

A SAW CUT SHALL BE MADE 1 �" DEEP AT THE REMOVAL LIMITS.

24" MANHOLE FRAME AND COVER

15" Min

15" Min

WHEN THE MANHOLE OPENING IS 24", THE BREAKOUT LIMIT DIMENSIONS MAY

BE REDUCED FROM 5’-0" x 7’-0"  TO 4’-0" x 6’-0".

THAN 24" ABOVE THE INVERT.

5-#5 @ 4" C-C x 7’-0" LONG

DRILL 6" DEEP HOLE INTO EXISTING SLAB

AND PLACE #4 DOWELS WITH NON-SHRINK

EPOXY GROUT AT INTERVALS HALFWAY BETWEEN

EXISTING LONGITUDINAL BARS. EXTEND 18"

Exist WALL

SET WITH HIGH-STRENGTH

NON-SHRINK GROUT

STEPS, SEE NOTE 5

L MANHOLE PERC

RETAIN ENTIRE LENGTH

OF ALL Exist CORNER

Reinf BARS AS SHOWN

LEGEND:

L MANHOLEC

15" Min

8-#5 

A

(6000 PSI Min)

STEPS SHALL CONFORM TO SPPWC 635. UNLESS OTHERWISE SHOWN, STEPS

41

H
Y

D
R

A
U

L
I
C

S

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T

 R
E

V
I
S

I
O

N

S
T

A
T

E
 O

F
 C

A
L

IF
O

R
N

IA
  

- 
 D

E
P

A
R

T
M

E
N

T
 O

F
 T

R
A

N
S

P
O

R
T

A
T

IO
N

No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D

P
R O F E S S I O N

A
L

E
N

G
I

N
E

E
R

S

T
A

T
E

OF CAL IFOR N
IA

REGISTERED CIVIL ENGINEER

T
I
M

E
 P

L
O

T
T

E
D

 =
>

D
A

T
E

 P
L

O
T

T
E

D
 =

>

0
6
:
3
7

1
4

-
A

P

C
H

E
C

K
E

D
 B

Y

C
A

L
C

U
L

A
T

E
D

-

D
E

S
I
G

N
E

D
 B

Y
R

E
V

I
S

E
D

 B
Y

D
A

T
E

 R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

F
U

N
C

T
I
O

N
A

L
 S

U
P

E
R

V
I
S

O
R

R

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE ACCURACY OR COMPLETENESS OF SCANNED

COPIES OF THIS PLAN SHEET.

R

0
0

-
0

0
-
0

0

USERNAME => s1146

DGN FILE => 721594ic

RELATIVE BORDER SCALE
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UNIT 1837 PROJECT NUMBER & PHASE 07000018341BORDER LAST REVISED 7/2/2010

NO SCALE

DD-

DRAINAGE DETAILS

(323-2)

THE FOLLOWING DETAILS ARE INCORPORATED HEREIN:

323-2

630-3

635-3

5-#5 @ 4" C-C

5-#5 @ 4" C-C

5-#5 @ 4" C-C

DRILL 3" 0 / 

5-#5 @ 4" C-C

5-#5 @ 4" C-C

#5 @ 4" C-C

CALIFORNIA SHOWING THE PROPOSED MANHOLE SHALL BE SUBMITTED TO THE ENGINEER

DO NOT CUT THE REINFORCING STEEL WHICH SHALL BE RETAINED AND EXTENDED

USING HAND-HELD EQUIPMENT THE CONCRETE SHALL BE REMOVED

SHALL BE SPACED 14" TO 15" C-C. THE LOWEST STEP SHALL NOT BE MORE
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3"

8"

COVER PRESSURE TYPE

MANHOLE FRAME AND

6
"

STEPS

SEE NOTE 1

UNLESS OTHERWISE SHOWN, STEPS SHALL BE UNIFORMLY SPACED

#4 @ 12" HOOPS

27"

OF THE STORM DRAIN CONDUIT.

REDUCER SHALL BE LOCATED ABOVE AND IN LINE WITH THE SIDE

NOTES:

D

ENDS OF BAR 18"

WELD ENDS OR LAP

ELECTRICALLY BUTT

CONDUIT

MANHOLE OR STORM DRAIN 

POURED MONOLITHIC WITH

WHEN MANHOLE SHAFT IS NOT

WITH CONTINUOUS WATERSTOP

PROVIDE CONSTRUCTION JOINT

PLAN

SECTION A-A

A A

CONDUIT

STORM DRAIN

MANHOLE OR

SURFACE ELEVATION
8"

6
 
1
/
2
"

2 1/2"

1
8

"

H

18"

8" 8"W

2
"

3
’
-
6
"

4"

5"

2�"

D = 43"

D = 40�"

D = 37�"

6-#4 @ 60%%94 SPACING

OPTIONAL #4 15" DOWEL

D = 45�"

2�"

3
"

3
"

2
"

5"

IF H IS BETWEEN 18" AND 2’-6", W=2’-6".

IF H IS 2’-6" OR MORE, W=3’-0".

HEADS UP TO 25’ ABOVE THE STEEL PLATE.

14" TO 15" OC.

2.  THIS STRUCTURE SHALL BE USED WITH MANHOLE FRAME AND COVER

3.  THE VERTICAL SIDE OF THE MANHOLE SHAFT AND THE ECCENTRIC

IF H IS MORE THAN 4’-1/2", BRING WALL VERTICALLY TO

4.  REINFORCEMENT SHALL CONFORM TO ASTM A 615, GRADE 40 AND

SHALL TERMINATE 1�" CLEAR OF CONCRETE SURFACES UNLESS

OTHERWISE SHOWN.

SHALL BE PLACED DIRECTLY BENEATH THE MANHOLE FRAME.

4’-1/2" BELOW SURFACE AND TAPER FROM 3’-0" TO 27" AS SHOWN.

1.  IF H IS LESS THAN 18", W=27".

PRESSURE MANHOLE SHAFT WITH ECCENTRIC REDUCER  (328-2)
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NO SCALE
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DRAINAGE DETAILS
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PRESSURE TYPE (211-2). IT MAY BE USED FOR HYDROSTATIC

5.  STEPS SHALL CONFORM TO (635-3) OR (636-2). THE TOP STEP

7.  THE FOLLOWING DETAILS ARE INCORPORATED HEREIN:

PER (211-2)

REQUIREMENTS OF WATERSTOP.

6.  SEE STANDARD SPECIFICATIONS (SECTION 51-1.14) FOR PHYSICAL 

211-2  MANHOLE FRAME AND COVER PRESSURE TYPE

635-3  STEEL STEP

636-2  POLYPROPYLENE PLASTIC STEP.
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DRAINAGE DETAILS
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RELATIVE BORDER SCALE
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UNIT 1837 PROJECT NUMBER & PHASE 07000018341BORDER LAST REVISED 7/2/2010

DD-43

24" OR OD

(331-3)

OC

OC,

1
2
"
 

3" MIN

OC

3" Min

@ 3" OC
E BARS #5 

5" 

F BARS #5 @ 3" OC

450-C-2000,

24" AND THE OUTSIDE DIAMETER OF THE INLET PIPE IS LESS THAN

CONCRETE ENCASEMENT SHALL EXTEND 12" ABOVE THE TOP OF THE

THAN J DISTANCE FROM CENTER LINE WITH J=7D/12 + 6".

REINFORCING STEEL SHALL CONFORM TO ASTM A 615, GRADE 40,

AND BE PLACED 1�" CLEAR FROM CONCRETE SURFACES,

PAUL FONG

C67053

9/30/12

12-19-11
F

U
S

U
N

G
 C

H
A

N
G

P
A

U
L

 F
O

N
G

0.5 D: OTHERWISE, SPPWC 340 SHALL BE USED.

1.

c.

UNLESS OTHERWISE SHOWN F BARS SHALL BE CARRIED TO A POINT NOT LESS

10.

RADIALLY IF ANGLE A IS GREATER THAN 45%%d, B IS LESS THAN OR EQUAL TO

OF AN INLET PIPE.

IF THE INLET PIPE IS TO ENTER THE MAIN LINE RADIALLY.

5.

REINFORCED MONOLITHIC ARCH.

MAIN LINE; OR WHEN THE INSIDE DIAMETER B OF THE LATERAL IS GREATER

INDICATED. THE INLET PIPE MAY ENTER THE MAIN LINE OTHER THAN

MAIN LINE AND TO THE LIMITS OF THE CRADLE.

SHALL BE LAID ON A STRAIGHT GRADE FROM ELEVATION S TO THE

CATCH BASIN OR GRADE BREAK IN LINE.

PIPE IS TO ENTER THE MAIN LINE OTHER THAN RADIALLY. INLET PIPE

STUB IS TO BE PROVIDED IN THE MAIN LINE FOR FUTURE CONNECTION

b.

11.

IF CONNECTING TO AN EXISTING STORM DRAIN, PORTION OF CRADLE

OPPOSITE INLET MAY BE OMITTED.

ENCASEMENT (AS APPLICABLE). A CONCRETE ENCASEMENT IS REQUIRED IF A

9.

8.

7.

6.

NOTE 5.

MANNER AS FOR A PIPE.  A CONCRETE CRADLE IS NOT REQUIRED FOR A

THE SPUR.

CENTER OF THE OPENING AND BENT INTO THE TOP AND BOTTOM SLABS OF

TRANSVERSE REINFORCEMENT OF THE MAIN LINE SHALL BE CUT AT THE

TO THE PIPE SURFACE WITHOUT DAMAGING THE REINFORCING STEEL. THE

OF THE LATERAL IS GREATER THAN 1/2 THE INSIDE DIAMETER D OF THE

JOINT IN THE MAIN LINE FALLS WITHIN THE LIMITS OF THE CRADLE. THE

APPLY AT THE INTERSECTION OF THE INSIDE WALL OF THE MAIN LINE WITH

INTERSECTION OF CENTERLINES OF MAIN LINE AND LATERAL.  STATIONS

THE SPUR.

ELEVATION R AND ELEVATION S SHALL BE SHOWN ONLY WHEN REQUIRED PER

4.

SHOWN ON THE PLANS FOR CATCH BASIN CONNECTOR PIPES

SHALL BE CUT AND BENT INTO THE JUNCTION STRUCTURE IN THE SAME

D SHALL REFER TO THE CLEAR SPAN OF THE ARCH.  REINFORCING STEEL

2.

3.

THE CONNECTOR PIPE CENTERLINE.

THIS JUNCTION STRUCTURE SHALL BE USED WHEN THE OUTSIDE DIAMETER

IF THE MAIN LINE IS A REINFORCED MONOLITHIC ARCH STORM DRAIN,

STATIONS SHOWN ON THE PLANS FOR LATERALS APPLY AT THE

VALUES FOR A, B, C AND D SHALL BE SHOWN ON THE PLANS.

a.

THE INLET PIPE SHALL ENTER THE MAIN LINE RADIALLY UNLESS OTHERWISE

NO MORE THAN ONE OPENING SHALL BE MADE IN ANY ONE SECTION OF PIPE.

THE OPENING FOR THE BREAKOUT SHALL BE RECTANGULAR AND CUT NORMAL

THE MAIN LINE SHALL BE REINFORCED WITH A CONCRETE CRADLE AND

FLOOR OF THE SPUR SHALL BE STEEL-TROWELED TO THE SPRING LINE OF

ELEVATIONS R AND S NEED NOT BE SHOWN ON THE PLANS

ELEVATION R SHALL BE SHOWN ON THE PLANS ONLY IF A

ELEVATION S SHALL BE SHOWN ON THE PLANS IF AN INLET

NO SCALE

INLET ID 

JUNCTION STRUCTURE-PIPE TO PIPE

1/2 MAIN LINE ID

THAN 24".  B SHALL NOT EXCEED 0.75 D OR 39".

1
2

"
 

NOTES:

12" 

15" 

21" 

24" 

27" 

30" 

33" 

36" 

39" 

18" 

5" 

5" 

5" 

5" 

6" 

7" 

B T

TABLE OF

VALUES FOR T

5 �" 

5 �" 

6 �" 

6 �" 

SECTION M-M

TIE BARS

G BARS

T
T

TBT

1
  

�"

3" Min

OC TIE BAR

#3 OR #4 @ 18"

SECTION Z-Z

SEE NOTE 9

CONCRETE CRADLE,

SEE NOTE 10

S
E

E
 N

O
T

E
 8

C
O

N
C

R
E

T
E

 C
R

A
D

L
E

S
E

E
 N

O
T

E
 9

1
 
1
/
2
"

TO 3" R

EDGE

ROUND

SEE NOTE 3

SEE NOTE 3

LATERAL 

ARCH, SEE NOTE 2

REINFORCED MONOLITHIC

   MAIN LINE RCP OR

SPUR

G BARS #4 @ 6"

STATION POINT

EL R

EARTH

UNDISTURBED

LINE

SPRING

EL S

EDGES

ROUND

REINFORCING STEEL

HH
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B

T

LC
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L
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I
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Z

M

M

J

HH

D

PLAN

B

T

C

6
"

CONNECTOR PIPE

STATION POINT

SEE NOTE 8

#5 @ 3"

E AND F BARS

CONNECTOR PIPE
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5" 
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5" 

6" 

7" 
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3" Min

@ 3" C-C
E BARS #5 

5" 

F BARS #5 @ 3" C-C

24" AND THE OUTSIDE DIAMETER OF THE INLET PIPE IS LESS THAN

CONCRETE ENCASEMENT SHALL EXTEND 12" ABOVE THE TOP OF THE

THAN J DISTANCE FROM CENTER LINE WITH J=7D/12 + 6".

REINFORCING STEEL SHALL CONFORM TO ASTM A 615, GRADE 40,

AND BE PLACED 1�" CLEAR FROM CONCRETE SURFACES,

0.5 D.

3" Min

C-C TIE BARS

C-C TIE BAR

Elev R

VALUES FOR A, B, C AND D ARE SHOWN ON THE PLANS.

ELEVATION R AND ELEVATION S ARE SHOWN WHEN REQUIRED PER

D
A

V
E
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H
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L

L
A

Mod

6" Min,Typ

6" Min
#4@12" BOTH WAYS

ON TOP AT CENTER

Conc ENCASEMENT
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N

G
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BALDEV K.

BHALLA

34350

9/30/13

JUNCTION STRUCTURE-PIPE TO PIPE (331-3)

1.

c.

UNLESS OTHERWISE SHOWN F BARS SHALL BE CARRIED TO A POINT NOT LESS

10.

OF AN INLET PIPE.

IF THE INLET PIPE IS TO ENTER THE MAIN LINE RADIALLY.

5.

REINFORCED MONOLITHIC ARCH.

MAIN LINE; OR WHEN THE INSIDE DIAMETER B OF THE LATERAL IS GREATER

INDICATED. THE INLET PIPE MAY ENTER THE MAIN LINE OTHER THAN

MAIN LINE AND TO THE LIMITS OF THE CRADLE.

SHALL BE LAID ON A STRAIGHT GRADE FROM ELEVATION S TO THE

CATCH BASIN OR GRADE BREAK IN LINE.

PIPE IS TO ENTER THE MAIN LINE OTHER THAN RADIALLY. INLET PIPE

b.

11.

IF CONNECTING TO AN EXISTING STORM DRAIN, PORTION OF CRADLE

OPPOSITE INLET MAY BE OMITTED.

9.

8.

7.

6.

NOTE 5.

MANNER AS FOR A PIPE.  A CONCRETE CRADLE IS NOT REQUIRED FOR A

THE SPUR.

CENTER OF THE OPENING AND BENT INTO THE TOP AND BOTTOM SLABS OF

TRANSVERSE REINFORCEMENT OF THE MAIN LINE SHALL BE CUT AT THE

TO THE PIPE SURFACE WITHOUT DAMAGING THE REINFORCING STEEL. THE

JOINT IN THE MAIN LINE FALLS WITHIN THE LIMITS OF THE CRADLE. THE

INTERSECTION OF CENTERLINES OF MAIN LINE AND LATERAL.  STATIONS

THE SPUR.

4.

SHALL BE CUT AND BENT INTO THE JUNCTION STRUCTURE IN THE SAME

D SHALL REFER TO THE CLEAR SPAN OF THE ARCH.  REINFORCING STEEL

2.

3.

THE CONNECTOR PIPE CENTERLINE.

THIS JUNCTION STRUCTURE SHALL BE USED WHEN THE OUTSIDE DIAMETER

IF THE MAIN LINE IS A REINFORCED MONOLITHIC ARCH STORM DRAIN,

STATIONS SHOWN ON THE PLANS FOR LATERALS APPLY AT THE

a.

THE INLET PIPE SHALL ENTER THE MAIN LINE RADIALLY UNLESS OTHERWISE

NO MORE THAN ONE OPENING SHALL BE MADE IN ANY ONE SECTION OF PIPE.

THE OPENING FOR THE BREAKOUT SHALL BE RECTANGULAR AND CUT NORMAL

THE MAIN LINE SHALL BE REINFORCED WITH A CONCRETE CRADLE AND

FLOOR OF THE SPUR SHALL BE STEEL-TROWELED TO THE SPRING LINE OF

ELEVATIONS R AND S NEED NOT BE SHOWN ON THE PLANS

ELEVATION S SHALL BE SHOWN ON THE PLANS IF AN INLET

NOTES:

THAN 24".  B SHALL NOT EXCEED 0.75 D OR 39".

SHOWN ON THE PLANS FOR CATCH BASIN CONNECTOR PIPES APPLY

AT THE INTERSECTION OF THE INSIDE WALL OF THE MAIN LINE WITH

ELEVATION R SHALL BE SHOWN ON THE PLANS ONLY IF A STUB

IS TO BE PROVIDED IN THE MAIN LINE FOR FUTURE CONNECTION
B T

TABLE OF

VALUES FOR T

SECTION M-M

#3 OR #4 @ 18"

SEE NOTE 9

CONCRETE CRADLE,

SPUR

EARTH

UNDISTURBED

LINE

SPRING

EDGES

ROUND

HH

T
B

T

REINFORCING STEEL

SEE NOTE 8

E AND F BARS

SEE NOTE 10

S
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E
 N

O
T

E
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C
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N
C

R
E

T
E

 C
R

A
D

L
E

S
E

E
 N

O
T

E
 9

TO 3" R

EDGE

ROUND

SEE NOTE 3

CONNECTOR PIPE

SEE NOTE 3

LATERAL 

ARCH, SEE NOTE 2

REINFORCED MONOLITHIC

STATION POINT

CONNECTOR PIPE

   LATERAL/

#3 OR #4 @ 18"

C

F
L

O
W

A

G BARS

STATION POINT

B
R

E
A

K
O

U
T

 L
I
M

I
T

S

5
"

Z

Z

M

M

J

HH

D

T

B

T

C

6
"

LC

TIE BARS

G BARS

T
T

TBT

Typ

Elev S

1
  
�"

SECTION Z-Z

RADIALLY IF ANGLE A IS GREATER THAN 45^, B IS LESS THAN OR EQUAL TO

1
2

"
 

#4 @ 6" C-C

#5 @ 3" C-C

PLAN

5 �" 

5 �" 

6 �" 

6 �" 

OF THE LATERAL IS GREATER THAN�THE INSIDE DIAMETER D OF THE

ENCASEMENT (AS APPLICABLE).  A CONCRETE ENCASEMENT IS REQUIRED IF A

L MAIN LINE RCP OR

G BARS #4 @ 6" C-C

1
  

�"

D
A

V
E

 B
H

A
L

L
A

NO SCALE
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#4 @ 18" C-C

BENT INTO TOP AND BOTTOM OF JUNCTION STRUCTURE.

PLANS, AND SHALL BE CUT IN CENTER OF OPENING AND

7.

SOFFIT OF MAIN LINE, AND OMIT G BARS WHEN INVERT OF SPUR IS

b.

A STUB IS TO BE PROVIDED FOR A FUTURE CONNECTION.

AS STATED ABOVE.

MAIN LINE WITH THE INLET PIPE LAID ON A STRAIGHT GRADE

GRADE FROM MAIN LINE TO CATCH BASIN OR TO GRADE BREAK IN INLET

LINE, MANHOLE OR TRANSITION STRUCTURE.

4.

a.

OF STRUCTURE.

STATIONS FOR CATCH BASIN CONNECTOR PIPES APPLY AT INSIDE WALL

OF CENTERLINES OF MAIN LINE AND LATERALS, EXCEPT THAT

2.

NOTE 8.

ELEVATION R AND ELEVATION S SHALL BE SHOWN WHEN REQUIRED PER

1.

THE FLOOR OF THE RCB AT THE INSIDE FACE

c.

b.

a.

FOLLOWING CONDITIONS:

10.

SHALL BE INVESTIGATED BY THE ENGINEER FOR ANY ONE OF THE

3.

ROUND EDGE TO

SEE NOTE 3

W BARS

SEE NOTE 8

EL S

W BARS

SEE NOTE 2

STATION POINT,

9.

8.

SHALL BE SHOWN ON THE PLANS.

6.

SECTION Z-Z

DRAIN WALL.

ON UNDISTURBED EARTH TO STORM

MAY BE OMITTED IF STRUCTURE IS LAID

REQUIRED BY SPECIFICATIONS. BACKFILL

COMPACT SOIL TO RELATIVE DENSITY

BACKFILL WITH 450-C-2000

EL R, SEE NOTE 8

NEW OR EXISTING RCB, SEE NOTE 6

MAIN

 LINE RCB

WITH A MAXIMUM
OF ID OF LATERAL

APPROXIMATE R

ROUND EDGES TO

S
E

E
 N

O
T

E
 7

Z

Z

LINE.  ELEVATION S SHALL BE SHOWN ON THE PLANS IF THE INLET

LINE.

5.

NOTES

LC

D
,E

,H
 &

 G
 B

A
R

S

F
 B

A
R

S

OR MORE

BE USED WHEN

BOTH WAYS TO

#4 @ 18" C-C

TB

EDGES
ROUND

UNDISTURBED EARTH

P

E BARS

D BARS

T
B

T

F BARS PIPE JOINT

ANY STANDARD

#3 OR #4 @ 18" C-C

SECTION G-G

T
T

TBT

F BARS

PLAN

A

T

B

T

P

C

6
"

CONSTRUCTION JOINT

D, E, H & G BARS

D & E BARS

CONSTRUCTION JOINT

G

G

VALUES FOR A, B AND C SHALL BE SHOWN ON THE PLANS.

STATIONS SPECIFIED ON THE PLANS APPLY AT THE INTERSECTION

JUNCTION STRUCTURE SHALL BE POURED MONOLITHICALLY WITH MAIN

FLOOR OF STRUCTURE SHALL BE STEEL-TROWELED TO THE SPRING

WHEN CONNECTING TO EXISTING RCB, BREAKOUT LIMITS AND DETAILS

IF ELEVATION R AND ELEVATION S ARE NOT SHOWN ON THE PLANS

THE NEED FOR AN EDGE BEAM AND/OR ADDITIONAL REINFORCEMENT

W BARS ARE OF SIZE AND SPACING SPECIFIED FOR WALL STEEL ON

ANGLE A IS LESS THAN 30%%94

2
’
-
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"
 M

i
n

3" R

2
’
-
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"
 M

i
n

6
"

OF 3’-0"

B IS 60"

12" 5"

#
5

5"15"

18" 5"

21" 5"

24"

27"

30" 6"

33" 6 1/4"

36" 6 1/2"

39" 7"

42" 7 1/2"

45"

48" 8"

51" 8 1/2"

54" 9"

57"

60"

9 1/4"

9 1/2"

63" 10"

66" 10 1/4"

69" 10 3/4"

72" 11"

78" 11 3/4"

84" 12 1/2"

90" 13 1/4"

96" 14"

102" 15 1/2"

108" 16"

114" 16 1/2"

120" 17"

126" 17"

132" 17 1/2"

138" 17 1/2"

144" 18"

#
7

#
6

REINFORCING STEEL SHALL CONFORM TO ASTM A 615, GRADE 40

UNLESS OTHERWISE SHOWN.

12" OR LESS ABOVE FLOOR OF MAIN LINE.

EMBEDMENT, P, SHALL BE 5" FOR B = 96" OR LESS

8" FOR B OVER 96".

THEN THE INLET OPENING SHALL FALL 6" BELOW

OPENING FALLS MORE THAN 6" BELOW THE SOFFIT OF THE

LATERALS OR CONNECTOR PIPES 24" OR LESS IN DIAMETER

SHALL BE NO MORE THAN 5’ ABOVE THE INVERT.  LATERALS OR

CONNECTOR PIPES 27" OR LARGER IN DIAMETER SHALL BE NO

MORE THAN 18" ABOVE THE INVERT, WITH THE EXCEPTION THAT

CATCH BASIN CONNECTOR PIPES LESS THAN 50’ IN LENGTH SHALL

NOT BE MORE THAN 5’ ABOVE THE INVERT.

TOP OF INLET PIPE IS LESS THAN 6" BELOW THE SOFFIT

FLOW LINE OF INLET PIPE IS LESS THAN 7" ABOVE THE

#
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2-H BARS 4" C-C, SEE NOTE 3

2-G BARS 4" C-C, SEE NOTE 3

@
 1

8
"
 C

-
C

1�"             ’AND SHALL TERMINATE     CLEAR OF CONCRETE SURFACE

ELEVATION R SHALL BE SHOWN ON THE PLANS ONLY WHEN 

JUNCTION STRUCTURE - PIPE TO RCB  (333-2)
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MORTAR

PIPE CONNECTIONS TO EXISTING STORM DRAINS (335-2)
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SADDLE CONNECTION
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PLAIN CONCRETE PIPE

D = 24"  Max

BACKFILL.  SEE NOTE 3

SUPPORT PIPE ACROSS

CONCRETE AND ROUND EDGES

CHIP PIPE TO SURFACE OF
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UNDISTURBED

EARTH TRENCH WITH CONCRETE

SECTION B-B SECTION C-C
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  MORTAR

PIPE CONNECTIONS TO EXISTING STORM DRAINS (335-2)
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EE

F

F

D = 24" Max

CASE 3

RCP OR CSP
SECTION E-E

PLAN

SECTION F-F

2
"
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in

2
"
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in

18" M
in

1
/
2
"

1
/
2
"

EXISTING RCP STORM DRAIN

MAIN LINE

EXISTING RC BOX STORM DRAIN

CORRUGATED STEEL

BAND CONNECTOR

(CS BAND CONNECTOR

NOT NEEDED FOR RCP)

UNDISTURBED EARTH

CSP OR RCP

SUPPORT PIPE ACROSS

TRENCH WITH CONCRETE

BACKFILL.  SEEN NOTE 3

BURN OR CUT PIPE TO

SURFACE OF CONCRETE

AND ROUND EDGES OF RCP
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8.

10.

11.

BOLTS.

6.

SADDLE PIPE.

PIPE.

7.

4.

5.

3.

2.

1.

PIPE CONNECTIONS TO EXISTING STORM DRAINS (335-2)

DRAINAGE DETAILS
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D
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OUTSIDE DIAMETER OF THE CONNECTOR PIPE SHALL NOT BE GREATER

THAN 1/2 THE INSIDE DIAMETER OF THE RCP MAIN LINE.

INSIDE DIAMETER D OF THE CONNECTOR PIPE SHALL NOT BE GREATER

THE MINIMUM OPENING INTO THE EXISTING STORM DRAIN SHALL BE THE

OUTSIDE DIAMETER OF THE CONNECTING PIPE PLUS 1".

THE CONCRETE BACKFILL SUPPORTING THE CONNECTING PIPE MAY BE

OMITTED IF THE PIPE IS LAID ON UNDISTURBED EARTH TO STORM DRAIN

WALL.

BE 2 GAGES LIGHTER THAN THE PIPE, BUT WITH A MINIMUM GAGE OF 16.

THEY SHALL BE CONNECTED AT THE ENDS BY ANGLES HAVING MINIMUM

DIMENSIONS OF 2"x2"x3/16"  AND 5 1/2" 

WHEN JOINING A RCP CONNECTOR PIPE TO A CSP CONNECTOR PIPE, THE

INSIDE DIAMETER D OF THE CSP SHALL BE AT LEAST EQUAL TO BUT

NOT MORE THAN 3" GREATER THAN THAT OF THE RCP.

CONNECTOR PIPES SHALL BE NOT MORE THAN 5’ ABOVE THE INVERT.

CONNECTOR PIPES SHALL ENTER MAIN LINE RCP RADIALLY.

SADDLE CONNECTIONS SHALL BE USED WHEN CONNECTING TO PIPES 21"

OR PRECAST Y BRANCHES.

TRIM OR CUT SADDLE TO FIT SNUGLY OVER THE OUTSIDE OF THE MAIN

PIPE SO ITS AXIS WILL BE ON THE LINE AND GRADE OF THE CONNECTING

THE OPENING INTO THE PIPE SHALL BE CUT AND TRIMMED TO FIT THE

SADDLE SO THAT NO PART WILL PROJECT WITHIN THE BORE OF THE

THE CONNECTOR PIPE SHALL BE SUPPORTED AS SHOWN IN CASE 1 AND

CASE 3.

SHEET 3 OF 3
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RELATIVE BORDER SCALE
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NOTES:

CASE 1 AND 3:

THAN 24".

ALL CSP AND FITTINGS SHALL BE GALVANIZED.  BAND CONNECTORS MAY

CASE 2:
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DRAINAGE DETAILS 

OUTLET

CONDUIT

OUTLET

CONDUIT3
’

RL

3" x 3/8" WELDED

OR MORE

Max

O
C

, T
yp

PCC SUPPORT

Typ

4" M
ax, T

yp

WHEN L  IS 72"

STIFFENER BAR

R

HEADWALL

AND WINGWALL

L

L R

72"

BOLTS PER NOTE 5

30"

R
E

M
O

V
A

L

P
O

R
T

IO
N

Typ
1/4"

1
"

FOR DIMENSIONS

SEE CASE A

R
E

M
O

V
A

L

P
O

R
T

IO
N

DETAIL E,

SHEET 2

SLOPE

SEE Sect C-C, SHEET 2

SEE SECT D-D,

SHEET 2

& WINGWALL

HEADWALL
DETAIL F

SHEET 2

PCC SUPPORT

DETAIL E

SHEET 2

SLOPE

HEADWALL

PCC SUPPORT

HEADWALL
TOP OF CHANNEL

RACK PLAN CASE BCASE A

RACK FRONT

RACK SECTION

ON BOTTOM OF RACK

DD-49

TRASH RACK (INCLINED) (361-2)

12-19-11

NO SCALE
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DRAINAGE DETAILS 

#4 

#3  @ 24" 

3" Min COVER

Min

M
in

1"

EPOXY

THREADED ROD

HEADWALL OR

WINGWALL

Typ

BARS 3" x �"

2
4

"

12"

ROUNDED

1 1/2"

6"

4" 1"

5/8"

SLOTTED HOLE

PER DETAIL F

3"

PORTION

REMOVABLEPCC SUPPORT

DETAIL F

RETROFIT ATTACHMENT

USE ONLY FOR

REMOVABLE PORTION

ADJUST L  SO THAT THE SLOPE OF THE RACK IS APPROXIMATELY 2 HORIZONTAL TO 1 VERTICAL.R

R

1.

2.

3.

4.

5.

THE PCC SUPPORT IS NOT NEEDED IF THE INLET STRUCTURE HAS A SUITABLE CUTOFF WALL.

THE PCC SUPPORT SHALL NOT REPLACE THE CUTOFF WALL.

GALVANIZE RACK AFTER FABRICATION.

SUBMIT SHOP DRAWINGS PER SSPWC 2-5.3.3.  FOR RETROFIT WORK, INCLUDE DETAILS FOR6.

ATTACHMENT TO EXISTING STRUCTURE.
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TRASH RACK (INCLINED) (361-2)
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NO SCALE

1 �"

�"

DETAIL E

�
"

�" R

MAXIMUM SIZE OF OUTLET FOR THIS RACK IS 48" PIPE OR 48" WIDE RCB.

MAXIMUM LENGTH OF RACK L  IS 10’-0".

NOTES:

BOLTS SHALL BE �" x 7".  BOLTS FOR REMOVABLE PORTION SHALL BE STAINLESS STEEL

PROVIDE WASHERS AT EACH BOLT.

Min
�" x 7"

1
2
"
 M

i
n

SECTION D-D

SECTION C-C

PLAN

ELEVATION
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36" Max

8" Min

2"

BOTH WAYS

Exist RCB

RCB

L EXISTING RCP

BOTH WAYS

8" Min

 2
4
"M

ax

8
"
 M

in

CONNECTOR PIPE

L REMOVED

A

A

SURFACE

ROUGHENED

A

A6"
CONCRETE PLUG

CONSTRUCT SQUARE

VARIES

  REMOVED CONNECTOR PIPE

SURFACE

ROUGHENED

SEAL FOR RCB

MANHOLE ABANDONMENT

FOR RCB INLET

ABANDONMENT SEAL

SECTION A-A

FOR RCP INLET

ABANDONMENT SEAL

EXISTING

2
"

6
"

2
"

#4 @ 12" BOTH WAYS

#4 @ 12" Max

#4 @ 12" Max

2"

Dia OR LESS)

6
"

#4 @ 12" Max, BOTH WAYS

(MAY BE OMITTED FOR 18"

8" Min
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DRAINAGE DETAILS
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NOTES:

BOTTOM OF THE COVER AND ON THE INSIDE OF THE FRAME.

MARKING IN COMPLIANCE WITH FEDERAL REGULATIONS.

SURFACE OF THE COVER.

AND "S" FOR SEWERS, AND THE AGENCY’S IDENTIFICATION IN

ACCORDANCE WITH INSTRUCTIONS FURNISHED BY THE AGENCY.  THE

THE COVER.  ALL LETTERS SHALL BE FLUSH WITH THE FINISHED

BE INDICATED BY THE AGENCY’S MARK.

WITH SOCKET-SET SCREW LOCKING DEVICES.  DRILL AND TAP TWO

1. THE CAST IRON USED SHALL CONFORM TO ASTM A-48 CLASS 35B.

2. COVERS SHALL BE CAST WITH THE LETTER "D" FOR STORM DRAINS

3. FOUNDRY IDENTIFYING MARK, HEAT AND DATE SHALL BE CAST ON THE

4. IMPORTED COVERS AND FRAMES SHALL HAVE THE COUNTRY OF ORIGIN

5. WEIGHT OF FRAME SHALL BE 260 LBS.  WEIGHT OF COVER

SHALL BE 175 LBS.  ACTUAL WEIGHTS SHALL BE WITHIN A

RANGE OF 95% TO 110%.

6. THE MANHOLE FRAME AND COVER SHALL BE INSPECTED BY THE

IS 40,700 LBS.

8. COVERS FOR MANHOLES LOCATED IN EASEMENTS, ALLEYS, PARKWAYS

HOLES TO A DEPTH OF 1" AT 90 DEGREES TO PICK HOLE AND

5%%94

7.5%%94

45%%94

TOP OF COVER BOTTOM OF COVER

SECTION A-A

FRAME DETAIL SECTION THRU FRAME

22.5%%94

LIFTING SLOT

A

PICK HOLE

LIFTING SLOT

1"

1"

6"

2"

3/4" Dia

1"

24"

A

�"32

�"27

3�"

1�"

�"

4�"

�"

�"

�"

�"

�" �"

1�" �"

R = 13�"

7 EQUAL SPACES AT 1�"�"

�" R
1�"

1
�
"

2�"

3�"

�"

�"

�"

1�"

�" R

�"

�"

�"

�"

1�"

LETTER "D" OR "S" SHALL BE APPROXIMATELY     HIGH2�"

�"WITH     LINE WIDTH, AND PLACED IN THE CENTER OF

SHALL BE NC

�" x �"INSTALL          STAINLESS STEEL SOCKET-

24" MANHOLE FRAME AND COVER  (630-3)
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AND PLACES OTHER THAN PAVED STREETS SHALL BE PROVIDED

SET SCREWS WITH�" RECESSED Hex HEAD.  ALL THREADS
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7. THE PROOF-LOAD SHALL BE EQUIVALENT TO TEST METHOD B, 
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SYMMETRICAL

ABOUT CL

D + E

W

END - TYPE

1, 2 OR 3

Min Dia

15%%94 Min BEND

2"

T

S/2

S

E D

UNLESS OTHERWISE NOTED:

FOR MANHOLES AND UNDERGROUND VAULTS:

NOTES:

STEPS WITH TYPE 3 ENDS SHALL BE CAST-IN-PLACE.

AFTER FABRICATION.  UNLESS OTHERWISE NOTED, STEPS MAY ALSO BE

2. IF STAINLESS STEEL STEPS ARE REQUIRED, THE MATERIAL SHALL CONFORM TO

ASTM A276, 300 SERIES.

1. STEPS SHALL BE STEEL CONFORMING TO ASTM A307 AND SHALL BE GALVANIZED

3. STEP ENDS MAY BE TYPE 1, 2 OR 3, AS SHOWN.

1" Min

D = 7"

E = 6" OR T - 1", WHICHEVER IS LESS

MINIMUM E IS 3"

S = 12" Max, EVENLY SPACED

W = 16" Min

S = 16" Max, EVENLY SPACED

W = 14" Min

4. BOTTOM STEP SHALL BE A MAXIMUM OF 2’ ABOVE FLOOR OR SHELF.

5. STEPS WITH TYPE 1 OR 2 ENDS MAY BE CAST IN PLACE, OR PLACED

TOP

SIDE SECTION A-A

TYPE 1 TYPE 2

END DETAILS-SIDE VIEW INSTALLATION DETAIL

A

A

�" Dia

 3 �"

 1�"

 1�"

TYPE 3

 1�"IN THE CENTER OF     Min Dia DRILLED OR FORMED HOLES AND

SET WITH HIGH STRENGTH NON-SHRINK GROUT, 6000 PSI MINIMUM

STEEL STEP  (635-3)
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AS AN ALTERNATIVE TO CASE 2 OR CASE 3 BEDDING AS PROVIDED HERERON

SHEETING OR UNSTABLE TRENCH SIDES IF SO REQUIRED BY THE ENGINEER.

CASE 1 BEDDING (LOAD FACTOR 2.1)

NOTES:

NOTES:

CASE 2 BEDDING & BACKFILL AROUND PIPE (LOAD FACTOR 1.8)

(a)  W AT SPRING LINE SHALL NOT BE LESS THAN 6" FOR ANY DEPTH OF TRENCH.

THIS DIMENSION MAY INCLUDE THE THICKNESS OF ANY SHEETING.

SHALL NOT BE GREATER THAN 8’-0", UNLESS THE CONTRACTOR AT ITS OWN 

EXPENSE PROVIDES CASE 1 BEDDING OR STRONGER PIPE.  THE STATED 8"

INCLUDES THE THICKNESS OF ANY SHEETING.

(c)  SCREED BEDDING MATERIAL TO FIT CURVATURE AND GRADE OF THE PIPE.  

TYPE OF SCREED AND THE METHOD OF USE TO BE APPROVED BY THE ENGINEER.

EXCAVATED BANK OF SHEETING

450-C-2000

CONCRETE

.375 D

D’

4
"
 M

in
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3" Min CLEARANCE

OPTIONAL WITH

CONTRACTOR
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"
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1
"
 M

i
n
 O

F
 

B
E

D
D

I
N

G
 M

A
T

E
R

I
A

L

(
S

E
E

 N
O

T
E

 1
1

)

1
2

"

C
O

V
E

R TOP OF BEDDING MATERIAL

(SEE NOTE 7)

W

EXCAVATED BANK OF SHEETING

1" Min BEDDING MATERIAL

BELOW BELL OR COLLAR

4" Min

BACKFILL

6" Min CLEARANCE

2" Min CLEARANCE

TO BELL OR COLLAR

BEDDING (SEE NOTE 10)

EXCAVATION TO THIS

LINE PERMITTED

OUTLINE OF BELL OR COLLAR
D’

D’/3

Min

CASE 1

CASE 2

VITRIFIED CLAY AND PLAIN CONCRETE PIPE

SHALL BE USED WHERE SPECIFIED ON THE PLANS OR WHERE REQUIRED

~

~

SHEET 1 OF 3

AND ON Sht 2.  CASE 4 BEDDING SHALL BE USED INSTEAD OF CASE 1 AGAINST

(b)  WHERE COVER IS GREATER THAN 8’-0", W MEASURED AT TOP OF PIPE 

PIPE BEDDING IN TRENCHES (3080-3)
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TOP OF BEDDING MATERIAL

(SEE NOTE 6)

1
2

"

C
O

V
E

R

BACKFILL

EXCAVATED BANK OR SHEETING

SPRING LINE

BEDDING MATERIAL (SEE NOTE 8)

EXCAVATION OF THIS

LINE PERMITTED

W

D’

CASE 3

REINFORCED CONCRETE PIPE

CASE 3 BEDDING & BACKFILL AROUND RCP (LOAD FACTOR 2.2 TO 2.5)

BACKFILL

M

.375D’

JOINT

C
O

V
E

R

M

NOTES:

CASE 4

CASE 5

CONCRETE SHALL BE 12 HOURS OLD

BEFORE PIPE IS LAID.  M AND N SHALL

BE AS SPECIFIED ON THE PLANS

BACKFILL

EXCAVATED BANK

OR SHEETING

1
"
 M

in

.7
5
D

’

C
O

V
E

R

CONCRETE

4
"
 M

in
4
"
 M

in

D’

NOTES:

CASE 4 BEDDING (LOAD FACTOR 3.0)

 
WHERE REQUIRED BY THE ENGINEER AS

AN ALTERNATIVE TO CASE 1 OR CASE 5

TO MEET CONDITIONS ARISING DURING

CONSTRUCTION.

CASE 5 BEDDING (LOAD FACTOR 2.7)
 

SHALL BE USED WHERE SPECIFIED ON

THE PLANS.  CASE 4 BEDDING SHALL

BE USED INSTEAD OF CASE 5 AGAINST

SHEETING OR UNSTABLE TRENCH WALLS

IF SO REQUIRED BY THE ENGINEER.

D’

4" Min

W

~
~

~

NOTES:

IN DIAMETER, AND 12" FOR PIPE LARGER THAN 108" IN DIAMETER.  THESE 

DIMENSIONS MAY INCLUDE THE THICKNESS OF ANY SHEETING.

OR 12" FOR RCP OVER 108" IN DIAMETER. THESE DIMENSIONS INCLUDE THE 

THICKNESS OR ANY SHEETING.

6" FOR RCP 60" OR LESS IN DIAMETER, 10" FOR RCP 63" TO 108" INCLUSIVE

(a)  W AT SPRING LINE SHALL NOT BE LESS THAN THE FOLLOWING: 

1" SAND FOR

GRADE ADJUSTMENT

N

~
~

~

~

ROUGHEN

SURFACE

3" Min

CLEARANCE

~

~

EXCAVATION

TO THIS LINE

PERMITTED

SCREED AND THE METHOD OF USE TO BE APPROVED BY THE ENGINEER.

(d)  BEDDING MATERIAL BELOW THE SPRING LINE FOR RCP 54" OR LARGER SHALL

BE COMPACTED BEFORE PLACING BEDDING MATERIAL ABOVE THE SPRING LINE.

(b)  WHERE COVER IS GREATER THAN 10’-0", W MEASURED AT TOP OF PIPE

(c)  SCREED BEDDING MATERIAL TO FIT CURVATURE AND GRADE OF RCP.  TYPE OF

BEDDING MATERIAL BELOW BOTTOM OF RCP

SHALL BE D’/24 MINIMUM, BUT NOT LESS THAN

3" THICK.  IF ROCK FOUNDATION, USE D’/12 

MINIMUM, BUT NOT LESS THAN 6" THICK.  IN NO 

CASE SHALL BEDDING MATERIAL BE LESS THAN 

1" THICK BELOW ANY BELL OR COLLAR

EXCAVATED 

BANK OR 

SHEETING

SHEET 2 OF 3

SHALL NOT BE GREATER THAN 10" FOR RCP 108" IN DIAMETER OR LESS 

PIPE BEDDING IN TRENCHES (3080-3)
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BACKFILL

D’

B

W W

.0
6
7
D

’

1
2
"
 

NOTES:

 

NOTES:

5.  3-EDGE BEARING TEST LOAD FACTOR (D-LOAD) = 1.0.

CASE 6

D

~
~

FOR BEDDING DETAILS FOR PIPE OF OTHER MATERIALS.

THAN 12". CONCRETE BACKFILL SHALL CONFORM TO NOTE 3.

AMENDMENTS.

PLANS OR SPECIFIED IN THE SPECIAL PROVISIONS.

PLACED IN A TRENCH.

PLACEMENT OF THE PIPE.

CASE 6 BEDDING (LOAD FACTOR 1.5)

4.  CONCRETE BACKFILL SHALL BE PROVIDED FOR RCP 21" IN DIAMETER

6.  TOP OF BEDDING MATERIAL AS SHOWN, UNLESS OTHERWISE SHOWN ON THE 

7.  D-LOADS FOR RCP TO BE PLACED IN ACCORDANCE WITH THIS STANDARD

(a)  NOTE (a), (b), and (c) FROM CASE 3

SHALL APPLY.

(b)  WHERE SUBGRADE IS COMPOSED OF OTHER

THAN GRANULAR OR SANDY MATERIAL, THE TRENCH

SHALL BE EXCAVATED TO DEPTH OF AT LEAST

3" BELOW THE PIPE AND BACKFILLED WITH BEDDING

OR OTHERWISE APPROVED BY THE AGENCY.

3.  CONCRETE BACKFILL SHALL BE POURED FROM WALL TO WALL OF THE TRENCH

   AND FROM THE BOTTOM OF THE TRENCH TO A MINIMUM DEPTH OF 4" OVER THE

   TOP OF THE PIPE.

OR LESS WHERE THE COVER IS EQUAL TO OR LESS THAN 24".  FOR RCP

GREATER THAN 21" IN DIAMETER BUT LESS THAN 39" WHERE THE COVER IS 

LESS THAN 15" AND FOR RCP 39" OR GREATER WHERE THE COVER IS LESS 

2.  BEDDING MATERIAL SHALL CONFORM TO 306-1.2.1 OF THE ADDITIONS AND

PLAN MUST BE DESIGNED FOR AN EMBANKMENT CONDITION, EVEN WHEN

BEDDING MATERIAL BELOW THE PIPE SHALL BE LOOSELY PLACED TO AVOID

BELOW THE SPRING LINE, UNLESS CONCRETE, SHALL BE COMPACTED AFTER

PIPE UNLESS OTHERWISE SPECIFIED OR SHOWN ON THE PLANS.  SEE PLANS

STRESS CONCENTRATIONS AT THE BOTTOM OF THE PIPE.  BEDDING MATERIAL 

SHEET 3 OF 3

~

MATERIAL OR OTHER MATERIALS AS MAY BE SPECIFIED

PIPE BEDDING IN TRENCHES (3080-3)

1.  USE CASE 3 FOR RCP, CASE 2 FOR VITRIFIED CLAY, AND PLAIN CONCRETEF
U

S
U

N
G

 C
H

A
N

G

D
A

V
E

 B
H

A
L

L
A

D
A

V
E

 B
H

A
L

L
A

H
Y

D
R

A
U

L
I
C

S

DD-56

DRAINAGE DETAILS
NO SCALE

8.

BEDDING MATERIAL

(SEE NOTE 8)
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1/4"

4"x 3"x 1/4"

3/16"

4"4"

6" 2"
3/16"

4"x 3"x 1/4"

4
"

(For pipe diameters 39" or less)

GD-1

3"

SECTION A-A

Inlet Type Grate Type Weight

GD-1 & GD-2 24 - 12

24 - 10C

24 - 10S

24 - 12X

24 - 13

H t

6"

8"

2.  Steps - None required when ’H’ is

    16"+ above floor when ’H’ is more

    than 3’-6" and less than 5’-0".

    Where ’H’ is more than 5’-0" steps

    shall be evenly spaced @ 12"+

    intervals from 16"+ above floor to

    within 12"+ of the top of the box.

    Place steps in wall without pipe

    openings.  See Standard Plan D74C

    for step detail.

-

-

-

-

-

8’-0" or less

8’1" to 20’- 0"

MISCELLANEOUS IRON & STEEL

     3’-6" or less.  Install one step

1.  ’H’ is the difference in elevation

    between the outlet pipe flow line

    and the flow line of the grates.

3.  Pipe(s) can be placed in any wall.

t t

t
t

A A

Dike or curb

Frame & 2

Type 24

Grates

PLAN

(bolted grates) or bars

(welded grates). for bolted

grates lock weld one nut to

bolt or peen threads to hold

one nut.

Location tie

t

H

.

.

.

.

.

.

.

.

.

.

.

.

.

.
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t
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n
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e

Cut �" off ends of bolts

2
’
-
1
0
�
"

3’-10�"

#4 bars @ 12" 

both ways

1
�
"
x

 
3

�
"
 
K

e
y

s

3’-10�"

 3
9
"
 M

a
x

P
ip

e
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ia
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e
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8"

DRAINAGE INLET

3’-11�"

3
’
-
4
�
"

3
’
-
4
�
"

3’-10�"

3’-11�"

1’-7�" 1’-7�"

3�"x�" bar

both sides
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DRAINAGE DETAILS

ANCHOR PLACEMENT DETAIL

GRATE FRAME DETAIL

1/4"

4.  Reinforcing steel not required 

    in walls when h=6’ or less.

�"  Dia Anchors
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5.  Reinforcing steel in walls and invert 

    shall be #4 bars @ 12"+ centers placed

    1�" clear to inside of box.
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DRAINAGE QUANTITIES

NOTES: PIPE JOINTS ARE STANDARD

OR AS NOTED ON PLANS
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