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1.

2.

3.

4.

5.

FOR PIPE SIZE NOT LISTED USE NEXT SIZE LARGER.

JOIN PIPES AT INVERTS.

REINFORCEMENT SHALL BE PLACED 1�" CLEAR FROM OUTSIDE

DIAMETER OF PIPE.

1.

2.

3.

ROUND EDGE OF OUTLET TO 3" RADIUS.

REINFORCEMENT SHALL BE 1�" CLEAR FROM THE FACE OF CONCRETE.

IN CONNECTING TO AN EXISTING STRUCTURE BREAK OUT PORTIONS OF

THE EXISTING STRUCTURE SIX INCHES OUTSIDE ITS INTERSECTION

WITH THE NEW CONNECTION.  BEND ENDS OF #4 BARS OVER

CONNECTION OPENING AS REQUIRED.

12"

1.75’

12"

18"

D L T

1.75’

24"

36"

48"

60"

72"

54"

66"
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10"

10"

11"

11"

1.0’

1.0’

1.0’

1.5’

1.5’

1.5’

2.0’

SECTION B-B

SECTION A-A

SECTION C-C

60"

7-�"

"A" "B"-"C"
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18"

21"

24"

27"
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48"
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12"
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"A" BARS
#4 @ 12"

"B" BARS-2 ABOVE AND

2 BELOW OPENING
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"A" BARS

#4 @ 12"

"C" BARS-2 ABOVE AND

2 BELOW OPENING

"C" BARS-2 ABOVE AND

2 BELOW OPENING
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NEW OR EXIST PIPE
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EXIST STRUCTURE

ROUND BOTTOM

3-#4

PLAN

CORNER CONNECTION

PLAN

SIDE CONNECTION

MONOLITHIC CONNECTION

FOR PIPES 12" TO 72" INCLUSIVE

PLAN

CAP INLET DETAIL

CONCRETE COLLAR

TT

T

T

D

#4 @ 12"

1
2
"
 M

I
N

12" MIN

ROUND PER NOTE 1

MINIMUM OF 4-#4 TIES ABOVE

AND 4-#4 TIES BELOW OPENING

AND ON SIDES.  MAX SPACING 18".

MINMIN

ROUND PER NOTE 1

MINIMUM OF 4-#4 TIES

ABOVE AND 4-#4 TIES

BELOW OPENING AND ON

SIDES.  MAX SPACING 18".

WHERE PIPES OF DIFFERENT DIAMETERS ARE JOINED WITH

A CONCRETE COLLAR, ‘L’ AND ‘T’ SHALL BE THOSE OF THE

LARGER PIPE.  D=D1 OR D2, WHICHEVER IS GREATER.

OMIT REINFORCING ON PIPES 24" AND LESS IN DIAMETER

AND ON ALL PIPES WHERE ANGLE A IS LESS THAN 10^.

NOTES

NOTES

#4 @ 6" C-C BOTH WAYS

2
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D1

F F

E bars

Tie bars

D bars

Tie bars

A

D bars

A"

L

A’

B
B

F
D2

PLAN

2’0"

Street Grade

H

2
"

M

S
e
e
 
N

o
t
e
 
1

0

D bars

Tie bars

E bars

Round

radius

edges to 3"

Inlet elevation

F

FF

SECTION A-A’-A"

6"
2’0"

Street grade

Manhole frame and cover

Concrete rings

5"x1" Ring seat

6"

6"

8
"

Round

radius

edges to 3"

E bars

D bars

H

F

F

SECTION C-C

(See note 10)
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F

3"

Station point

#4  3’0" long

of concrete

4’0" Optional outside face

DETAIL N

(Shaft not shown)

Station

Point

Concrete

rings and

reducer

36" Precast concrete

 Pipe seat

5"x2"

Manhole frame

and cover

applies at this 

point

Station

Point

5"x2" Pipe seat

See note 4

D2 F

TABLE OF VALUES FOR F

D2 Size Length Size LengthNo Req No Req

STEEL TABLE

D bars E bars

#

#

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

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.

36"

39"

42"

45"

48"

51"

54"

57"

60"

63"

66"

69"

72"

78"

84"

90"

96"

6 1/2"

7"

7 1/2"

7 3/4"

8"

8 1/2"

9"

9 1/4"

9 1/2"

10"

10 1/4"

10 3/4"

11"

11 3/4"

12 1/2"

13 1/4"

14"

36"

39"

42"

45"

48"

51"

54"

57"

60"

63"

66"

69"

72"

78"

84"

90"

6

6

6
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6

"

# 3’-10"

4’-2"

4’-6"

4’-10"

5’-1"

5’-5"

5’-9"

6’-1"

6’-4"

6’-8"

7’-0"

7’-4"

7’-7"

8’-3"

8’-10"

9’-6"

10’-1"

4

4

4

4

4

6

6

6

6

6

8

8

8

8

10

10

10

#4 2’-9"

2’-11"

3’-2"

3’-5"

3’-7"

4’-9"

5’-1"

5’-6"

5’-11"

6’-3"

6’-8"

6’-8"

6’-8"

6’-8"

6’-8"

6’-8"

6’-8"
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F

F
F

3" radius

D bars

E bars

Elev ’A’

Elev ’B’

S
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n

L

2’4"

D
1

D
2

SECTION B-B

5" 5"

.

.

.
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.

F

C C5"

5"

4
5
  M

in

Spring line

See Note 9
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.
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pipe MH

36" Min

(Shaft not shown)

X

P

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"

8 1/2"

15"

Max Min

Spring line

See note 9

MANHOLE NO 2 (MH NO 2)

 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.

NOTES

2. Center of manhole shaft shall be located over centerline of storm drain when diameter

3
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Drainage

System

Elev
H L M X

"A" "B"

5 h 312.30’

287.30’

312.20’

287.20’

3.8’

4.2’

5’

6’

6’

2’

N/A

N/A26 b

Elev
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x

 
3
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e
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s

#4 @ 6"

#4 Hoops @ 12"

#4 Bars Total 2

#7 @ 6" bend 7" into walls

3" Fillet

(Required

regardless of ’H’)

Dike or Curb

Cut 9/16" off ends of bolts

(bolted grates) or bars

(welded grates).  For bolted

grates lock weld one nut to

bolt or peen threads to hold

one nut.

Frame & 2

Type 24

Grates

1/4"

4"x 3"x 1/4"

3 1/2" x 1/4" bar

both sides

3/16"

4"4"

6" 2"
3/16"

1/2"  Anchors

4"x 3"x 1/4"

4
"

Inlet Type Grate Type Weight

GD-1 & GD-2

GD-3

24 - 12

24 - 10C

24 - 10S

24 - 12X

24 - 13

24 - 12

H t

6"

8"

580

379

433

453

351

652

GD-2

(For pipe diameters 39" or less)

GD-1

ANCHOR PLACEMENT DETAIL

GRATE FRAME DETAIL
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3’-10 1/2" Min

SECTION A-A

3’-10 1/2"

Variable to 5’-9" Max
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1
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3
/
8
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PLAN

1.  ’H’ is the difference in elevation

    between the outlet pipe flow line

    and the flow line of the grates.

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.

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

4.  Reinforcing steel not required in

    walls when H=6’ or less.

5.  Reinforcing steel in walls shall

    be #4 bars @ 18"+ centers placed

    1 1/2" clear to inside of box.

-

-

-

-

-

8’-0" or less

8’1" to 20’- 0"

MISCELLANEOUS IRON & STEEL

     3’-6" or less.  Install one step

DRAINAGE INLETS

NOTES

� Outside dia +� Outside dia +

  1�"+ to

2’-10�" max
-

  1�"+ to

2’-10�" max

t
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ROCK SLOPE PROTECTION DETAIL
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PROFILE

S=0.01
O

TOE OF FILL

FLARED END SECTION

FILL SLOPE

 

MIN COVER

MIN COVER

EXISTING PRECAST 

CONC MANHOLE SECTION

MANHOLE FRAME

AND COVER

 ADJUST

EXIST. MH

EXISTING MANHOLE

TO BE REMOVED

H

ADJUST MANHOLE DETAIL

Barreled outlet

3" radius

6"

8"

L=10’

d
=

2
’

W
=

5
’

ROCK SLOPE PROTECTION

(FACING, METHOD B)

JUNCTION STRUCTURE No. 5 (JS No. 5)
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1.  VALUES for ’A’, ’B’, ’L’, ’L1’, ’Elev R’ and ’Elev S’ are shown

 

2.  STATIONS specified in Drainage Plan apply at intersection of

    centerlines of main line and lateral.

 

3.  EMBEDMENT ’P’ shall be 5" for pipe diameters 12" to 96" and

    8" for pipe diameters 102" to 144".

 

    unless otherwise shown.  W BARS are of size and spacing specified

     for wall steel on Drainage Plan, and shall be cut in center

    of opening and bent into top and bottom of junction structure.

    OMIT H BARS when soffit of spur is 1’ or less below soffit

    of main line, and omit G bars when invert of spur is 1’ or

    less above floor of main line.

 

5.  STEEL SCHEDULE: F BarsD,E,H,G BarsDia B

6.  JUNCTION STRUCTURE shall be poured monolithic with main

    line storm drain or manhole.

 

7.  FLOOR of structure shall be steel-troweled.

12" to 39"

42" to 84"

90" to 144"

Tie bars - #3 @ 18" C-C

#5

#6

#7

#4 @ 6" C-C

#5 @ 6" C-C

#6 @ 6" C-C

PLAN

JUNCTION STRUCTURE NO 3 (JS 3)

SECTION N-M-P’-O

NOTES

Minor Concrete

4.  REINFORCING STEEL shall be 1�" clear from face of concrete

10-14-10

A

90°

90°

80°

90°

90°

82°

51°

90°

B

36"

24"

36"

24"

48"

24"

24"

18"

L

7’

8’

8’

6’

8’

6’

6’

5’

L1

5’

6’

6’

4’

4’

4’

4’

3’

ELEV "R"

310.51

286.17

283.20

294.75

292.03

301.63

299.05

307.02
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For complete right of way and accurate access data, see right of way record maps at district office.NOTE:

UTILITY PLAN

 M
A

T
C

H
 L

I
N

E
S

E
E

 S
H

E
E

T
 U

-
1

THIS PLAN ACCURATE FOR UTILITY WORK ONLY

 M
A

T
C

H
 L

I
N

E

S
E

E
 S

H
E

E
T

 U
-
3

C
H

R
I
S

T
O

P
H

E
R

 L
E

D
E

S
I
G

N
 D

I
V

I
S

I
O

N

B
R

A
N

D
O

N
 T

R
A

N

WB ROUTE 91

"B" LINE

"A" LINE

SANTA ANA CANYON ROAD

70
1

2 3 4 75 6 7 8

9
80

1 2

70
1

2 3 4 75 6 7 8

9
80

1 2

70
1

2 3 4 75 6 7 8

9
80

1 2

R/W

R

/

W

R/W

R/W

DECK

CONC

SD - 91

SD - 91

SD - 91

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

 =
>

USERNAME => trlen

c0g330ka

D
A

T
E

 P
L

O
T

T
E

D
 =

>

1
7

:
0

3

1
6

-
D

E

DGN FILE =>

RELATIVE BORDER SCALE

IS IN INCHES

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

0 1 2 3

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

BORDER LAST REVISED 4/11/2008 12236CU EA 0G3301

0
0

-
0

0
-
0

0

70

75

EB ROUTE 91

C
H

R
I
S

T
O

P
H

E
R

 L
E

08-12-10

BRANDON TRAN

C 58283

06/30/12

12 Ora 91 9.1/15.112 Ora 91 9.1/15.1 231 949

10-25-10



U-3

SCALE 1" = 50’

For complete right of way and accurate access data, see right of way record maps at district office.NOTE:
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For complete right of way and accurate access data, see right of way record maps at district office.NOTE:
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SCALE 1" = 50’

For complete right of way and accurate access data, see right of way record maps at district office.NOTE:
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SCALE 1" = 50’

For complete right of way and accurate access data, see right of way record maps at district office.NOTE:
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SCALE 1" = 50’

For complete right of way and accurate access data, see right of way record maps at district office.NOTE:
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SCALE 1" = 50’

For complete right of way and accurate access data, see right of way record maps at district office.NOTE:
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SCALE 1" = 50’

For complete right of way and accurate access data, see right of way record maps at district office.NOTE:
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SCALE 1" = 50’

For complete right of way and accurate access data, see right of way record maps at district office.NOTE:
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SCALE 1" = 50’

For complete right of way and accurate access data, see right of way record maps at district office.NOTE:

UTILITY PLAN
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For complete right of way and accurate access data, see right of way record maps at district office.NOTE:
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SCALE 1" = 50’

For complete right of way and accurate access data, see right of way record maps at district office.NOTE:
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SCALE 1" = 50’

For complete right of way and accurate access data, see right of way record maps at district office.NOTE:
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SCALE 1" = 50’

For complete right of way and accurate access data, see right of way record maps at district office.NOTE:

C
H

R
I
S

T
O

P
H

E
R

 L
E

THIS PLAN ACCURATE FOR UTILITY WORK ONLY

  MATCH LINE SEE SHEET U-16   MATCH LINE SEE SHEET U-18
UTILITY PLAN

ROUTE 91"

A

"

 

L

I

N

E

3 4 225 6 7 8 92

3

0

1

2 3 4 235

3 4 225 6 7 8 92

3

0

1

2 3 4 235

R

/

W

R

/

W

R/W

3 4 225 6 7 8 92

3

0

1

2 3 4 235

3 4 225 6 7 8 92

3

0

1

2 3 4 235

POOL

P

ASPH

CONC

CONC

CONC

ASPH

ASPH

ASPH

ASPH

UB

CONC

A

S

P

H

A

S

P

H

ASPH ASPH

CONC

CONC

ASPH

ASPH
ASPH

C

O

N

C

CONC

POOL
POOL

A

S

P

H

3 4 225 6 7 8 92

3

0

1

2 3 4 235

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

 =
>

USERNAME => trlen

c0g330ka

D
A

T
E

 P
L

O
T

T
E

D
 =

>

1
7

:
0

4

1
6

-
D

E

DGN FILE =>

RELATIVE BORDER SCALE

IS IN INCHES

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

0 1 2 3

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

BORDER LAST REVISED 4/11/2008 12236CU EA 0G3301

0
0

-
0

0
-
0

0

C
H

R
I
S

T
O

P
H

E
R

 L
E

B
R

A
N

D
O

N
 T

R
A

N

D
E

S
I
G

N
 D

I
V

I
S

I
O

N
08-12-10

BRANDON TRAN

C 58283

06/30/12

12 Ora 91 9.1/15.112 Ora 91 9.1/15.1 246 949

10-25-10



U-18

SCALE 1" = 50’

For complete right of way and accurate access data, see right of way record maps at district office.NOTE:
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