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DETAILS SHEET C-8.

FOR CURB AND DIKE TRANSITIONS, SEE CONSTRUCTION5.

SHEET C-7.

FOR BAY TAPER LAYOUTS, SEE CONSTRUCTION DETAILS4.

CONSTRUCTION DETAIL SHEETS C-1 THRU C-6.

ISLANDS, DRIVEWAY, AND MAINTENANCE ACCESS ROAD, SEE

FOR DETAILS OF CURB RETURNS, CURB RAMPS, MEDIAN 3.

ALL MIDWEST GUARDRAIL SYSTEMS ARE WOOD POST.2.

RIGHT OF WAY ENGINEERING AT THE DISTRICT OFFICE.

FOR ACCURATE RIGHT OF WAY DATA, CONTACT1.
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DETAIL SHEETS.

FOR CONCRETE BARRIER (TYPE 60R Mod), SEE CONSTRUCTION2.

RIGHT OF WAY ENGINEERING AT THE DISTRICT OFFICE.
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DEVICE

 REMOVAL SOLIDSGROSS
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DRAINAGE PLAN

D-6
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T

H
 

D
IT

C
H

24" RCP

MH No. 1

f

e

d

10

g

h 24" RCP

24" Conc FES

24" RCP

MH No. 1

10

TYPE G2 DI

Exist Conc CHANNEL

Exist Conc U-CHANNEL

n

REMOVE INLET

REMOVE CULVERT

10

10

REMOVE Conc FES

c

l

b

a

10
TYPE G1 DI

18" RCP

m

24" RCP

NOTE (THIS SHEET ONLY):

SCALE: 1" = 5’

APPROVED FOR DRAINAGE WORK ONLY

111.89’ Lt "AL" 300+63.90

103.89’ Lt "AL" 300+63.87 103.80’ Lt "AL" 300+83.03

111.80’ Lt "AL" 300+83.08

WB ROUTE 60

ES

ETW

FOR DRAINAGE ITEMS NOT IDENTIFIED ON THIS SHEET, SEE SHEETS D-1 THROUGH D-5.

LR-2 (6’-0"))
GSRD (TYPE 

688.15 FG 688.29 FG

686.17 FG

686.30 FG

k

i

j
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"G" LINE

FL Elev 694.58

FG Elev 700.85

Conc COLLAR

69.00’ Lt "G" 126+49.76

b

FL Elev 691.20

FL Elev 690.70

a36" x 28.6’ RCP

S=1.3%

S=2.8%

i

36" x 223.8’ RCPc

FL Elev 684.56

FG

OG

FL Elev 694.0

Exist 12" WATER (WVWD)

(S=0.2%)

FL Elev 696.0

Exist 12" WATER (WVWD)

Elev 694.21

DISTRIBUTION

12KV UG 

Elev 698.39

TELECOM

Elev 695.65

Exist 4" GAS (SC GAS)

dREMOVE CULVERT

a

FL Elev 691.29

c

FG

d

FL Elev 690.37

FL Elev 690.54

24" x 159.5’ RCP

24" x 160.4’ RCP

OG

FL Elev 694.26

Exist 12" WATER (WVWD)

b

h
FL Elev 683.15

S=0.5%

S=6.0%

FL Elev 701.94

FG Elev 702.63

TYPE OL-14 DI, H=10.7’,

42.00’ Lt "G" 126+03.37

FL Elev 696.20

Exist 12" WATER (WVWD)

"G" LINE

Elev 695.65

Exist 4" GAS (SC GAS)

FL Elev 701.62

FG Elev 702.31

TYPE OL-14 DI, H=11.3’

119.84’ Rt "G" 126+03.21

d
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e

FL Elev 680.59

f
g

FL Elev 679.93

FL Elev 675.88

d

FL Elev 680.26
CHANNEL

Exist OPEN

OG

s

t 18" Conc FES

FL Elev 679.75

FL Elev 681.85

FL Elev 674.61

91.71’ Lt "WG-3" 95+78.35

S=1.0%

6" x 127.1’ PP

SEE NOTE 2

(S-10000-3)

AUSTIN VAULT SAND FILTER

24" x 159.9’ RCP
(FL Elev 670.77)

S=2.2%

30" x 15.3’ RCP

h

S=1.9%

FG

FG Elev 690.39

Jct Str & MH, Hb=5.8’, H=2.8’

249.75’ Rt "G" 125+11.45

S=6.0%

18" x 100.71’ RCP
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NOTES:

680

690

700

DRAINAGE SYSTEM No. 2
680

690

700

690

680

6701" = 5’

1" = 20’

SHEET DD-13.

CONTROL DETAILS AND DRAINAGE DETAILS 

2.  FOR AVSF DETAILS, SEE WATER POLLUTION

COMMENCEMENT OF WORK.

EXISTING DRAINAGE SYSTEMS BEFORE

1.  CONTRACTOR SHALL VERIFY ELEVATIONS OF

FG Elev 700.22

M=2.5’

MH No. 2, L=5.0’, H=7.1’,

69.23’ Lt "G" 126+18.84
5
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5
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Y
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07150000751

1-15-16

i

j18" x 71.8’ RCP

k

l

m

2e

FL Elev 688.47

FL Elev 687.26

FL Elev 687.43

FL Elev 681.26

FL Elev 681.09
FL Elev 680.59

FG

n

OG

24" x 221.8’ RCP

24" x 125.5’ RCP

S=1.5%

S=2.7%

LINE

"WG-2" 

LINE

"WG-3" 

S=0.4%

TG 694.44

TYPE G1 DI, H=6.0’

GRATE TYPE 24-12

61.25’ Lt "WG-2" 99+25.00

TG 695.45

TYPE G2 DI, H=8.2’

GRATE TYPE 24-12

68.00’ Lt "WG-2" 98+50.00

2

r

m

q

FL Elev 681.80

FL Elev 681.96

p 18" x 45.9’ RCP

o

OG

FG

24" x 147.5’ RCP

S=0.4%

FL Elev 681.26
FL Elev 683.00

S=2.3%

TG 686.79

TYPE G1 DI, H=3.8’

GRATE TYPE 24-12

38.00’ Lt "WG-3" 100+14.67

TG 688.37

TYPE G2 DI, H=6.6’

GRATE TYPE 24-12

38.00’ Lt "WG-3" 100+78.55

a

b

c

FL Elev 696.01

FL Elev 695.76

FG

18" x 5.1’ RCP

S=3.9%

FL Elev 695.01

Exist

Exist 36" RCP

FL Elev 699.74

FG 700.41

TYPE OL-21 DI, H=3.7’, L=21’

58.06’ Lt "G" 128+37.46

OG
F=1.2’, G=16", L=28", R=695.82, S=695.76

A=88^19’08", B=18", C=3.2’, D=36", E=14"

JS 1

64.15’ Lt "G" 128+37.32

690

680

670

DRAINAGE SYSTEM No. 2

690

680

DRAINAGE SYSTEM No. 2

700

690

700 700

690

680

DP-2

IDENTICAL POINT

DRAINAGE PROFILES

Vert

HorizSCALE:

690

680

670

710710

700

690

DRAINAGE SYSTEM No. 4

1" = 5’

1" = 20’

FG Elev 689.64

B=681.09’

S=681.21, A=681.26’,

MH No. 1, H=4.8’. M=3.8’,

143.50’ Lt "WG-3" 102+85.88
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1-15-16

FL Elev 695.73

FL Elev 693.52

FL Elev 693.36

FL Elev 691.87

FL Elev 691.70

c

d

e

f 24" x 53.9’ RCP

g

24" x 151.8’ RCP

OG

S=10.6%

24" x 20.9’ RCP

S=2.8%

LINE

"WG-2"

LINE

"WG-3"

FG

FL Elev 695.89

2 d
FL Elev 687.44

h

i

S=4.
8%

j 36" x 395.1’ RCP

FL Elev 684.48

FL Elev 684.34

S=3.1
%

FG 699.77

JC 3, V=8.1’

70.00’ Rt "WG-2" 96+35.63

FG 700.92

JC 3, V=7.6’

114.30’ Rt "G" 128+10.13

FL Elev 700.06

FG 700.75

TYPE OL-21 DI, H=4.3’, L=21’

104.00’ Rt "G" 128+31.95

9

FG

OG

j

FL Elev 670.03

36" x 395.1’ RCP

k

b

S=3.1
%

L1=6.25’, R=672.12, S=672.03

A=104^31’06", B=36", L=9.25’

JS 3  

97.59’ Lt "WG-3" 94+63.28
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DRAINAGE SYSTEM No. 5

DP-3
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700

700

1" = 5’

1" = 20’

710

FG Elev 698.01

M=10.0’, R=684.56, S=684.41

C=5.0’, E=4.0’, L=8.0’,

MH No. 4, A=90^0’0", B=36",

159.31’ Rt "G" 126+18.84

700

690

680

670

710

3-14-16
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400 N. TUSTIN AVENUE

WKE, INC

R24.4/R25.360LA07

HYNES
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S

07150000751

1-15-16

a

FL Elev 679.67

FL Elev 679.50

FL Elev 676.50

FL Elev 676.67

c

e

24" x 55.6’ RCP d

g

FL Elev 674.45

FL Elev 674.28

i

24" x 43.3’ RCP

FL Elev 670.41

FL Elev 673.00

OG

S=5.
1%

S=0.8%

S=2.7%

Exist 24" CMP

FL Elev 681.45

LINE

"WG-3"

h S=11.2%

18" x 17.4’ RCP

b

f

b

24" x 250.0’ RCP

FG

TG 686.17

TYPE G2 DI, H=6.7’

GRATE TYPE 24-12

78.00’ Lt "AL" 297+62.25

L1=6.25’, S=673.00, R=673.08

A=90^32’09", B=24", L=9.25’

JS 3

69.78’ Lt "WG-3" 95+30.87

k

k

a

c

18" x 25.1’ RCP

FL Elev 683.50

FL Elev 684.00

b

GSRD (TYPE LR-2 (6’-0")) (SEE NOTE 1)

107.81’ Lt "AL" 300+82.04

OG

FG

j

CHANNEL

OPEN

Exist

S=4.9
%

S=1.3%

d

FL Elev 679.82

FL Elev 682.33

24" x 27.0’ RCP

FL Elev 683.67

FL Elev 682.58

FL Elev 682.54

f

e

S=10.1%

24" x 9.2’ RCP

S=3.5%

24" x 6.0’ RCP

g

FL Elev 681.66

h

i

FL Elev 681.57

FL Elev 681.37

S=1.0%

24" x 8.8’ RCP

j

TG 683.44

TYPE G1 DI, H=5.4’

GRATE TYPE 24-12

37.21’ Lt "WG-3" 95+50.00

e

S=2.2%

18" x 60.7’ RCPk

FL Elev 678.00

OG

FG

d

DRAINAGE SYSTEM No. 6

690

DRAINAGE SYSTEM No.

DP-4

680

670

680

670

10

690

680

690

680

DRAINAGE PROFILES

Vert

HorizSCALE:

NOTE:

670 670

690

680

670

690

680

670

DRAINAGE SYSTEM No. 6

1" = 5’

1" = 20’

FOR GSRD DETAILS, SEE WATER POLLUTION CONTROL DETAILS.

6

6

9

6

FG Elev 687.34

A=682.58, B=682.54,

MH No. 1, H=3.5’, P=1.3’,

107.76’ Lt "AL" 300+89.82

FG Elev 687.17

MH No. 1, H=4.5’, P=1.3’

107.92’ Lt "AL" 300+53.91

TG 688.95

TYPE G1 DI, H=5.0’

GRATE TYPE 24-12

95.82’ Lt "AL" 300+59.39

TG 689.20

TYPE G2 DI, H=5.7’

GRATE TYPE 24-12

95.67’ Lt "AL" 300+89.74

FL Elev 680.04

24" Conc FES 

136.59’ Lt "AL" 300+53.98

TG 682.40

TYPE G2 DI, H=7.7’

GRATE TYPE 24-12

25.52’ Lt "WG-3" 95+29.49

TG 686.45

TYPE G1 DI, H=5.0’

GRATE TYPE 24-12

78.00’ Lt "AL" 297+81.52

TG 682.98

TYPE G2 DI, H=6.5’

GRATE TYPE 24-12

41.65’ Lt "WG-3" 97+85.47

FL Elev 676.67

690
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RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 1823 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

CITY OF INDUSTRY, CA 91744 

15651 EAST STAFFORD STREET

CITY OF INDUSTRY

SANTA ANA, CA 92705

SUITE 275

400 N. TUSTIN AVENUE

WKE, INC

R24.4/R25.360LA07

HYNES
MICHAEL

M
I
C

H
A

E
L
 

H
Y

N
E

S

07150000751

1-15-16

a

b

c

e

FL Elev 680.65

FL Elev 680.64

f CHANNEL

Exist OPEN

h

i

FG OG

S=0.3%

24" x 157.8’ RCP

FL Elev 680.76

g

LINE

"WG-2" 

FL Elev 680.71

FL Elev 680.70

d
S=0.3%

18" x 17.9’ RCP
S=0.3%

18" x 16.2’ RCP

FL Elev 680.16

69.83’ Rt "WG-2" 101+62.56

FL Elev 680.14

S=0.3%

FL Elev 680.01

113.63’ Rt "WG-2" 101+34.40

RSP

L=45.00’

BIOFILTRATION SWALE

c

FL Elev 691.23

FL Elev 691.41

FG

d

b

S=1.9%

OG

30" x 540.5’ RCP

S=0.7%

a
RSP

L=100’

BIOFILTRATION SWALE

FG

e

FL Elev 681.05

FL Elev 681.17

d

S=0.7%

FL Elev 680.13

FL Elev 679.91

g

17a

h

OG

"WG-2" LINE

S=1.9%

FL Elev 678.85

FL Elev 678.47

S=1.4%

S=1.0%

30" x 77.0’ RCP
f

j

i

k

30" x 126.6’ RCP

b 15

36" x 209.2’ RCP

14

30" x 541.9’ RCP

l
L1=9.0’, S=676.30, R=676.30

A=43^01’25", B=36", L=13.0’

JS 3

109.86’ Lt "AL" 301+79.95

690

DRAINAGE SYSTEM No.
DP-5

680

14

690

680

DRAINAGE SYSTEM No. 12

700

S
E

E
 

B
E

L
O

W
 

L
E
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T
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H
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I
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E

S
E

E
 

A
B

O
V

E
 

R
I

G
H

T

M
A

T
C

H
 

L
I

N
E

700

690

680

690

680

690

680

670

690

680

670

DRAINAGE PROFILES

Vert

HorizSCALE:

1" = 5’

1" = 20’

FG 691.05

B=681.00’,

S=683.75’, A=681.17’, 

MH No. 1, H=6.0’, M=4.0’

40.48’ Lt "WG-2" 105+85.00

FG 688.81

A=680.13’, B=679.96’

MH No. 1, H=5.4’, M=3.5’

42.17’ Lt "WG-2" 104+50.13

FG 687.47

Jct Str & MH, H=5.5’, M=3.5’ 

56.71’ Lt "WG-2" 103+61.92

TG 685.77

TYPE G1 DI, H=5.0’

GRATE TYPE 24-12

51.15’ Lt "WG-2" 103+11.86

TG 685.44

TYPE G2 DI, H=4.7’

GRATE TYPE 24-12

53.56’ Lt "WG-2" 102+90.88

TG 685.69

TYPE G2 DI, H=5.1’

GRATE TYPE 24-12

55.27’ Lt "WG-2" 102+67.78

FL Elev 680.18

24" Conc FES

66.77’ Rt "WG-2" 101+64.49

TG 696.03

TYPE G2 DI W/ PCC APRON, H=4.8’

GRATE TYPE 24-12

100.00’ Lt "AL" 311+35.43

FL Elev 697.33

Beg RSP

100’ Lt "AL" 312+48.53

FL Elev 697.27

END RSP

Beg BIOSWALE

100’ Lt "AL" 312+40.45

FL Elev 696.54

END BIOSWALE

100’ Lt "AL" 311+39.44
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UNIT 1823 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

CITY OF INDUSTRY, CA 91744 

15651 EAST STAFFORD STREET

CITY OF INDUSTRY

SANTA ANA, CA 92705

SUITE 275

400 N. TUSTIN AVENUE

WKE, INC

R24.4/R25.360LA07

HYNES
MICHAEL

M
I
C

H
A

E
L
 

H
Y

N
E

S

07150000751

1-15-16

a

FL Elev 685.34

FL Elev 684.08

FL Elev 681.08

e 14

S=18.7%

18" x 6.9’ RCPb

OG

FG

FL Elev 678.85

FL Elev 681.35

m

OG

FG

S=4.2%

24" x 89.4’ RCP l

14 i

FG Elev 686.25

MH No. 1, H=3.7’, P=1.3’

63.93’ Lt "WG-2" 102+89.40

RCP

Exist 24"

a

FL Elev 696.70

b18" x 31.0’ RCP

c

FL Elev 696.04

FG

OG
S=2.1%

FL Elev 700.74

TYPE G3 DI, H=4.7’

GRATE TYPE 24-12

67.31’ Rt "G" 122+00.00

18" CSP RISER

67.31’ Rt "G" 122+00.00 d

FL Elev 700.79

TYPE G3 DI, H=4.1’

GRATE TYPE 24-12

61.24’ Rt "G" 121+66.42

b9

690

DP-6

680

700

DRAINAGE SYSTEM No. 15

690

680

14DRAINAGE SYSTEM No.

19DRAINAGE SYSTEM No.

690

680

690

680

690

680

700

690

680

DRAINAGE PROFILES
SCALE:

Vert

Horiz

670670

1" = 5’

1" = 20’

TG 690.34

TYPE G1 DI, H=5.0’

GRATE TYPE 24-12

32.00’ Lt "WG-2" 105+85.26

3-14-16
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RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 1823 PROJECT NUMBER & PHASEBORDER LAST REVISED 7/2/2010

CITY OF INDUSTRY, CA 91744 

15651 EAST STAFFORD STREET

CITY OF INDUSTRY

SANTA ANA, CA 92705

SUITE 275

400 N. TUSTIN AVENUE

WKE, INC

R24.4/R25.360LA07

HYNES
MICHAEL

M
I
C

H
A

E
L
 

H
Y

N
E

S

07150000751

1-15-16

k

FG

Exist FL

OG

b

i

FL Elev 670.47

f

S=0.7%

CHANNEL

Exist Conc

END REMOVE Conc (CHANNEL)

END TS No. 3

"D" 12+57.66

Beg REMOVE Conc (CHANNEL)

END REMOVE RCB CULVERT

"D" 11+00.00

FUTURE FG

e

L=25.0’, Z=2:1, h=1.0’

H1=7.9’, H2=5.0’, b=12.5’,

TS No. 3

(SEE NOTE 1)

"DETAIL 2"

FL Elev 669.16–

(SEE NOTE 1)

"DETAIL 1"
FL Elev 670.64–

a

FG

OG

U-CHANNEL

Exist Conc

k

S=1.2%

FL Elev 676.46–

FL Elev 675.74–

Exist FL

OG

FG

b
c

LINE

"WG-3"

FL Elev 674.41

S=0.8%

CHANNEL

Exist Conc

CHANNEL

Exist Conc

END TS No. 3

END REMOVE Conc (CHANNEL)

"D" 17+55.36

Z=2:1, h=1.0’

b=12.5’, L=20.0’,

H1=7.9’, H2=5.0’,

TS No. 3

FL Elev 672.61–

FL Elev 674.57–

690

DP-7

680

DRAINAGE SYSTEM No.

690

680

DRAINAGE SYSTEM No.

9

8

DRAINAGE SYSTEM No.17

670

690

680

670

690

680

670670

680

690

670

700 700

690

680

670

DRAINAGE PROFILES
SCALE:

Vert

Horiz

660 660

1" = 5’

1" = 20’

NOTE:

JOIN Exist Dbl RCB

Beg REMOVE Conc (CHANNEL)

Beg Dbl 6’ x 6’ RCB

"D" 15+11.70

L=223.8’

DBL 6’ x 6’ RCB

"D" 17+35.36

END Dbl 6’ x 6’ RCB

Beg TS No. 3

Exist Dbl 6’ x 6’ RCB

JOIN Exist RCB

Beg REMOVE RCB CULVERT

Beg Dbl 6’ x 6’ RCB (Mod)

43.43’ Rt "G" 121+96.56

"D" 10+40.00=

Beg Dbl 6’ x 6’ RCB

END Dbl 6’ x 6’ RCB (Mod)

"D" 11+70.00

6’ x 6’ RCB

Exist Dbl

L=192.7’

Dbl 6’ x 6’ RCB (Mod)

L=62.7’

Dbl 6’ x 6’ RCB

JOIN Exist U-CHANNEL

Beg REMOVE Conc (CHANNEL)

Beg Dbl 6’ x 4’ RCB

"D" 18+39.12

6’ x 4’ RCB

Exist Dbl 

L=61.2’

Dbl 6’ x 4’ RCB

JOIN Exist Dbl RCB

END REMOVE Conc (CHANNEL)

END Dbl 6’ x 4’ RCB

98.96’ Lt "AL" 301+89.11

"D" 19+00.45=

Beg TS No. 3

END Dbl 6’ x 6’ RCB

"D" 12+32.66

14

6

5

SEE DRAINAGE DETAIL SHEET DD-14.

FOR Dbl 6’ x 6’ RCB (Mod) "DETAIL 1" AND "DETAIL 2", 

3-14-16
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MANHOLE No. 1 (MH No. 1)

For unpaved streets  16"    15"

For paved streets    11"   8 1/2"

Max  Min

Manhole frame and cover

Street grade

5"x 1" Ring seat

8
"

P
H

8
"

3’-6"

3
3
" 

M
a
x

1/2"

3"
3"

2’-0"

Concrete rings

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

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’

4.  Depth ’P’ may be reduced to an absolute limit of 6" when larger values 

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

  6.  Lowest step shall be not more than 16" above the ledge at the side

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

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’.

12.  Step detail per Standard Plans D74C and D75C.

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.

streets or 3’-6" for unpaved streets.

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

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

for values of ’H’ over 8’.

of manhole floor.

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

line a construction joint with a longitudinal keyway.

cement mortar and neatly pointed or wiped inside shaft.

8
"

Elev ’A’4"

T

1’-6"

3’-0"

L

3" radius

1/2"

Station point

4"

T

8
"

Elev ’B’

8
"

H

Elev ’S’

5"x 2" Pipe seat

Manhole frame and cover
2’-0"

8
"

3
"

H
8
"

3’-6"T T

3"

Station point

4
"

T
L

T

4
"

1
’
-
6
"

1
’
-
0
"

L
T

T

Station point

PLAN

PLAN
DETAIL N

(Shaft not shown)(Shaft not shown)

SECTION A-A SECTION B-B SECTION C-C

NOTES:
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(Shaft not shown)

(Shaft not shown)
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MANHOLE No. 2 (MH No. 2)

SECTION B-B

PLAN

DETAIL N

SECTION C-C

1. Values for Elev ’A’, Elev ’B’, ’H’, ’L’, ’M’ or ’P’ and ’X’ are shown on the drainage plan.

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

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

 

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

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

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

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

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

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

spaced 18" C-C or less.

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

cut to meet field requirements.

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

centerline.

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

Sizes and lengths are shown in table below.

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

neatly pointed or wiped inside the shaft.

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

longitudinal keyway.

TABLE OF VALUES FOR F

D2

6 1/2"

7"

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"96"

90"

84"

78"

72"

66"

63"

60"

57"

54"

51"

48"

45"

42"

39"

36"

69"

D2

36"

39"

42"

45"

48"

51"

54"

57"

60"

66"

63"

69"

72"

78"

84"

90"

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6 4

"

#

5

"

"

"

"

"

"

"

"

"

"

"

"

6#

" 10’-1"

9’-6"

8’-3"

7’-4"

6’-8"

8’-10"

7’-7"

7’-0"

6’-4"

6’-1"

5’-9"

5’-5"

4’-10"

5’-1"

4’-6"

4’-2"

3’-10"

LengthNo Req Size No Req Size Length

E barsD bars

STEEL TABLE

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"

7 1/2"

D bars

Point

Station

Tie bars

D bars

D1

F F

45  Min

5"

E bars

Tie bars

A’

5"

D2
F

4’-0"

of concrete

Optional outside face

#4  3’0" long

Station point

Manhole frame and cover

Concrete rings

5"x1" Ring seat

6"

Station

Point

2’-0"

2’-0"

Max Min

P
8
"

6"
3"

6"

F

6"

E bars

D bars
Round
edges to 3"

radius

H

F

FF

Manhole frame

and cover

Concrete

rings and

reducer

M

S
e
e
 

N
o
t
e
 
1
0

pipe MH

36" Precast concrete

5"x2"

 Pipe seat

See note 9

Spring line

H

2
"

E bars

Tie bars

D bars

applies at this 

Inlet elevation

point

edges to 3"
Round

radius

36" Min

F F

D
2

F
F

E bars

5"

L

2’4"
5"

F
D
1

F
3" radius

D bars

Elev ’B’
Elev ’A’

S
t
a
t
i
o
n

X

L

11. Manhole frame and cover per Standard Plan B7-11 detail ’U45’ (SEE SHEET DD-9).

FG

SECTION A-A’-A

FG

NOTES:

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

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

as per Section C-C and Detail N. When diameter ’D’ is 48" or less, center of shaft shall be

located as per note 2.

12. Step detail per Standard Plans D74C and D75C.

A

B
B

A

C C

3-14-16
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DRAINAGE DETAILS

MANHOLE No. 4 (MH No. 4)

pipe manhole

36" Precast concrete

bars

Tie

and cover

Manhole frame
grade

Street

and reducer

Concrete rings

       (See note 5)

Min 3’-6" for unpaved streets

Min 2’-10 1/2" for paved streets

face of concrete

Optional outside

3’-0" long

#4 H bars

ring seat

5"x1"

See note 7

Embedment

See note 7

Embedment

4" C-C

#4 E bars

shaft

C of

to 3" R

Round edges

17 1/2"

17"

17"

16 1/2"

16"

14"

13 1/4"

12 1/2"

11 3/4"

11"

10 3/4"

10 1/4"

10"

9 1/2"

9 1/4"

9"

8 1/2"

8"

7 3/4"

7 1/2"

7"

6 1/2"

6 1/4"

6"

5 1/2"

5 1/4"

5"

4 1/2"

4 1/4"

4"

18"

17 1/2"

132"

126"

120"

114"

108"

96"

90"

84"

78"

72"

69"

66"

63"

60"

57"

54"

51"

48"

45"

42"

39"

36"

33"

30"

27"

24"

21"

18"

15"

12"

144"

138"

138"

132"

126"

120"

114"

108"

102"

96"

90"

72"

69"

66"

63"

60"

57"

54"

51"

48"

45"

42"

39"

36"

33"

30"

27"

24"

21"

18"

15"

12"

144"

17 1/2"

17 1/2"

17"

17"

16 1/2"

16"

15 1/2"

14"

13 1/4"

11"

10 3/4"

10 1/2"

10"

9 1/2"

9 1/4"

9"

8 1/2"

8"

7 3/4"

7 1/2"

7"

6 1/2"

6 1/4"

6"

5 1/2"

5 1/4"

5"

4 1/2"

4 1/4"

4"

18"

1.  Values for ’A’, ’B’, ’C’, ’D1’, ’D2’, ’E’, ’L’, ’M’, or ’P’ and

2.  Laterals:  If laterals enter on both sides of manhole, access

3.  Center of manhole shaft shall be located over centerline of main

4.  Length L shown on drainage plan.

5.  Detail ’M’:  When depth of manhole from street grade to top of box

6.  Reinforcing steel shall be round, deformed, straight bars 1 1/2"

8.  Unless otherwise shown, steps shall be placed 12" on centers.

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

10.  Stations of manholes shown on drainage plan apply at intersection

 12.  Body of manhole, including spur, shall be poured in one continuous 

11.  Floor of manhole shall be steel troweled to spring line.

operation, except that the Contractor shall have the option of

placing at the spring line a construction joint with 

13.  Elevation ‘S’ applies at center of main line on prolongation 

longitudinal keyway.

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

invert of spur. 

B T

TABLE OF VALUES FOR F AND T

D2 F

MinMax

For paved streets    11"  8�"

For unpaved streets  16"  15"

4’-0"

(Rings and cover not shown)

Concrete rings and

manhole frame and cover

2’-0"Street
grade

6"

p
8
"

6"
6"

3"

6"

6"

H barF E bars

D bars

to 3" radius

F

FF

(See note 5)

Spring line

See note 12

F bars

Tie bars

T

T
T

BT

5"x2" pipe seat

D bars C bars

F

Tie bars

Elev ’B’

L

2"D bars

2’-4"

Elev ’A’

F

5"x2" pipe seat

C and D bars

A bars

F bars Tie bars

B

Elev R

5"

B bars

Tie bars

T

F

Elev S

F

F

F

2"

M

2’-0"

Projected on P-P-O

D2

Point

Station

F F

M

A and B 

bars

C

F bars

C of SpurL
B

T

T

Angle A

FD1F

pipe seat
5"x2"

D bars
EL

C bars

5"

’X’, Elev ’R’, Elev ’S’, Elev ’A’, and Elev ’B’ are shown on

drainage plan.

shaft shall be located on side receiving the smaller lateral

Laterals shall be designated on drainage plan as right or left,

facing in the direction of stationing.

storm drain when ’D1’ is 48" or less, in which case place 4E 

bars symmetrically around shaft at 45^ with center line.

streets, construct monolithic shaft as per Detail ’M’.  When

is less than 2’-10 1/2" for paved streets or 3’-6" for unpaved

diameter ’D1’ is 48" or less, center of shaft shall be located

as per Note 3.

clear from face of concrete unless shown otherwise.  Tie bars

shall be #3 and spaced 18" on centers or closer.  Steel

schedule detailed below.

The lowest step shall be not more than 16" above the ledge

at the side of manhole floor.

cement mortar and neatly pointed or wiped inside shaft.

of center lines of main line and spur.

STEEL SCHEDULE

LONGITUDINAL SECTION

SECTION N-M-P-O

PLAN

DETAIL ’M’

SECTION G-G

PLAN

NOTES:

(Shaft not shown)

15.  Step detail per Standard Plan D74C and D75C.
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12" to 39"    #5 @ 3"    #4 @ 6"    #4 @ 3"

42" to 84"    #6 @ 3"    #5 @ 6"    #5 @ 3"

90" to 144"   #7 @ 3"    #6 @ 6"    #6 @ 3"

A & B bars C & F bars D barsDia B or D2

7.  Embedment shall be 5" for ’D2’= 96" or less and 8" for ’D2’ over 96".
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DRAINAGE DETAILS

p
o
i
n
t

S
t
a

Bars

Tie

at Z"

Elev S

line

Spring

Tie bars - #3 @ 18" C-C

90" to 144"

42" to 84"

12" to 39"

#7

#6

#5

#6 @ 6" C-C

#5 @ 6" C-C

#4 @ 6" C-C

9 1/2"

9 1/4"

9"

8 1/2"

8"

7 3/4"

7 1/2"

7"

6 1/2"

6 1/4"

6"

5 1/2"

5 1/4"

5"

4 1/2"

4 1/4"

4"

is 60" or more

used when B

both ways to be

#4 Bars 18" C-C

60"

57"

54"

51"

48"

45"

42"

39"

36"

33"

30"

27"

24"

21"

18"

15"

12"

144"

138"

132"

126"

120"

114"

108"

102"

96"

90"

84"

78"

72"

69"

66"

63"

18"

17 1/2"

17 1/2"

17"

17"

16 1/2"

16"

15 1/2"

14"

13 1/4"

12 1/2"

11 3/4"

11"

10 3/4"

10 1/4"

10"

Point

Sta

@ 4" C-C

2-H Bars

edges

Round

@ 4" C-C

2-G Bars

construction

New or existing

JUNCTION STRUCTURE No. 1 (JS 1)

T

B

L E

H H

D

F Bars

A & B
Bars

Concrete
Cradle

PLAN

A

Y

Z"

1
2
"

1
2
"

5
"

C

T

C
 
o
f
 
S
p
u
r

L

.

.

.

.

.

.

.
.

.

.

.

.

.

D

G

B
T

B Bars

A Bars

F Bars

5" Elev ’R’

H

Projected on Y-Y-Z"

.

.

.

.

.

.

.
.

. .

J

T

Tie Bars

.

.

.

.

.

.

.

.

.

.

3" min

F

Concrete

cradle

See Note 2

H

Undisturbed

Earth

Minor

2.  Pipe shall be cradled in concrete extending longitudinally to 1’

3.  A and B Bars shall be carried to a point not less than J distance

5.  Transverse reinforcement in pipe shall be cut in center of opening

6.  Optional construction:  When Junction Structure #1 is specifiedon 

7.  Reinforcing steel shall be 1�" clear from face of concrete unless

8.  Steel schedule:  A and B Bars - #5 @ 3" C-C

9.  Monolithic arch:  When Junction Structure #1 is specified with

10.  Floor of structure shall be steel-troweled to spring line.

11.  Elevation ’S’ applies at center of main line on prolongation of

    invert spur.

1.  Values for ’A’, ’B’, ’C’, ’D’, ’E’, ’F’, ’G’, ’L’, Elev ’R’

NOTES:

1.  VALUES for ’A’, ’B’, ’L’, ’L1’, ’Elev R’ and ’Elev S’ are shown

 

2.  STATIONS specified in Drainage Plan apply at intersection of

 

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

 

 

F BarsD,E,H,G BarsDia B

NOTES:

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

BB T T

TABLE OF VALUES FOR T

SECTION G-G

Undisturbed earth

Elev R
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F BarsP’

C L

D Bars
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Elev S
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T

T

Tie Bars

P

PLAN

SECTION N-M-P’-O

Minor Concrete

C of spurL

JUNCTION STRUCTURE No. 3 (JS 3)

and Elev ’S’ shown on Drainage Plans.

a minimum.  Cradle may be omitted on side opposite lateral inlet

beyond limits of ’L’.  H=1/2 outside diameter of pipe plus 3" as

when constructed in connection with existing pipe storm drain.

from center line.  J=  D + 6.

of ’F’, ’G’, and ’L’ normal to pipe surface without damaging steel.

and bent to uniform distance from top and bottom of junction structure.

Junction Structure #2, in which case construction data will be

Drainage Plan, the Contractor shall have the option of constructing

furnished by the Engineer.

otherwise shown.

F Bars - #4 @ 6" C-C

Tie Bars - #3 @ 18" C-C

reinforced monolithic arch storm drain, value ’D’ shall refer to the

clear span of arch.  Reinforcing steel shall be cut and bent into

junction structure the same as for pipe.  Concrete cradle under

reinforced monolithic arch is not required.

on Drainage Plan.

centerlines of main line and lateral.

8" for pipe diameters 102" to 144".

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

5.  STEEL SCHEDULE:

 

   less above floor of main line.

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

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

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

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

7.  FLOOR of structure shall be steel-troweled.

 

   line storm drain or manhole.

6.  JUNCTION STRUCTURE shall be poured monolithic with main

SECTION Z’-Z"-Z

4.  Rectangular opening in main line pipe shall be cut within limits

39"

36"

33"

30"

27"

24"

21"

18"

15"

12"

7"

6 1/2"

6 1/4"

6"

5 1/2"

5 1/4"

5"

4 1/2"

4 1/4"

4"

For T

Table of Values

be    + 2"

and bottom slabs shall

Minimum depth of top
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SECTION A-A
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CONNECTION OPENING AS REQUIRED.

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

THE EXISTING STRUCTURE SIX INCHES OUTSIDE ITS INTERSECTION

IN CONNECTING TO AN EXISTING STRUCTURE BREAK OUT PORTIONS OF

MEET END OF PIPE

VARIABLE TO

2 BELOW OPENING

"B" BARS-2 ABOVE AND

2 BELOW OPENING

"C" BARS-2 ABOVE AND

2 BELOW OPENING

"C" BARS-2 ABOVE AND

PIPE

MEET END OF

VARIABLE TO

AND ON SIDES.  Max SPACING 18".

AND 4-#4 TIES BELOW OPENING

MINIMUM OF 4-#4 TIES ABOVE

1.

2.

3.

ROUND EDGE OF OUTLET TO 3" RADIUS.

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

SECTION C-C

60"

7-�"

"A" "B"-"C"

12"

15"

18"

21"

24"

27"

30"

33"

36"

39"

42"

45"

48"

51"

54"

57"

63"
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69"
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D T
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"
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CORNER CONNECTION

PLAN

SIDE CONNECTION

MONOLITHIC CONNECTION

FOR PIPES 12" TO 72" INCLUSIVE

TT

T

T

D

#4 @ 12"

1
2
"
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n

12" Min

ROUND PER NOTE 1

MinMin

ROUND PER NOTE 1

NOTES:

PLAN

CAP INLET DETAIL
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8
"

ROUND BOTTOM

Exist STRUCTURE

#4 @ 6" C-C BOTH WAYS

SIDES.  Max SPACING 18".

BELOW OPENING AND ON

ABOVE AND 4-#4 TIES

MINIMUM OF 4-#4 TIES

C
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DRAINAGE DETAILS

LHb D1 D2 B C
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M
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1
0
"

PER DRAINAGE PROFILE

Sta AND OFFSET

L

B

C

D1

SYSTEM

DRAINAGE

UNIT

SYSTEM

2 e 5’-10" 3’-6"6’ 24" 30" 24" 5’43^40’29"

A

A

DIRECTION OF FLOW

D2

REINFORCED CONCRETE Jct Str TABLE

NOTES:

Jct Str LAYOUT DETAIL

REINFORCED CONCRETE 

14 i 5’-6" 8’ 3’-6" 30" 36" 24" 4.5’

PLANSECTION A-A

1.

2.

26^38’55"

SPAN
S

K
E

W

SPAN SKEW

FOR DETAILS NOT SHOWN, SEE Std. PLAN D91A & D91B.

FOR STEP DETAILS AND STEP SPACING, SEE Std PLAN D74C AND D72 (NOTE 6).
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DRAINAGE DETAILS

DRAIN CONDUIT

MANHOLE OR STORM

STANDARD AND PRESSURE MANHOLE SHAFTS

SHAFT WITH STEEL STEPS

OF REINFORCED MANHOLE

VARIABLE LENGTH SECTIONS

OMIT UNDER NOTE 2

CEMENT MORTAR

FOR HOLES

SEE DETAIL

HOLES

DRILL �"

HOLES

DRILL �"

PLATE

�" STEEL

INSERTED RUBBER GASKET

� CLOTH

PLATE

�x 24�"

NOT TIGHT FIT

COVER TO BE SNUG

BY 8" LONG

�" MACH BOLT

SET IN GROUT

PORTION OF THE SHAFT.

TO A MAXIMUM OF 4’-0" IN THE VERTICAL

IN SUCCESSION INCREASES 3�" IN DIAMETER

TOPMOST HOOP IN SHAFT, EACH LOWER HOOP

WHERE "H" IS MORE THAN 4’-0", D=3’-1�" FOR

CONFORMING TO THE LATEST SPECIFICATIONS.

MANHOLE FRAME AND COVER SHALL BE MADE OF GRAY CAST IRON

SURFACES SHALL BE COATED WITH ASPHALTUM PAINT.

ALL PARTS OF THE MANHOLE FRAME AND COVER EXCEPT MACHINED

COVER SHALL FIT THE FRAME SNUGLY BUT NOT TIGHTLY.

OF FIT AND SHALL BE MARKED IN SETS BEFORE DELIVERY.  THE

MANHOLE FRAME AND COVER SHALL BE TESTED FOR ACCURACY

OF THE LETTER "D".

COVERS SHALL BEAR THE LETTER "S" FOR SEWER STRUCTURES IN PLACE

DRAINAGE PLAN.

USE STANDARD MANHOLE SHAFT UNLESS OTHERWISE SHOWN ON

2 REQ’D

WROUGHT IRON

THAN TWO PERCENT FROM THOSE GIVEN HEREON.

WEIGHTS OF FRAME, COVER AND PRESSURE PLATE SHALL NOT VARY MORE

STEEL PLATE.

HYDROSTATIC HEADS UP TO 25’ ABOVE THE

DETAIL HEREON.  IT MAY BE USED FOR

PRESSURE MANHOLE FRAME AND COVER PER

THIS STRUCTURE SHALL BE USED WITH STANDARD

ENDS OF BAR 18"

WELD ENDS OR LAP

ELECTRICALLY BUTT

OMIT UNDER NOTE 2

CEMENT MORTAR

THE MINIMUM THICKNESS SHALL BE 6".

BE PRECAST CONCRETE.  FOR UNREINFORCED SECTIONS,

ECCENTRIC MANHOLE SHAFT REDUCER AND RINGS MAY

POINTED OR WIPED ON INSIDE OF SHAFT.

ALL JOINTS SHALL BE FILLED WITH CEMENT MORTAR NEATLY

BE OMITTED IN PAVED STREETS.

COLLAR OF CEMENT MORTAR AROUND COVER FRAME SHALL

2 HOOPS.

STEEL HOOP.  6-INCH RINGS SHALL BE REINFORCED WITH

3-INCH RINGS SHALL BE REINFORCED WITH ONE �" ROUND

TAPER FROM 3’-0" TO 2’-0" AS SHOWN.

VERTICALLY TO 4’-0" BELOW SURFACE AND

IF "H" IS MORE THAN 4’-0", BRING WALLS

IF "H" IS 2’-6" OR MORE, W=3’-0".

IF "H" IS BETWEEN 1’-6" AND 2’-6", W=2’-6".

IF "H" IS LESS THAN 1’-6",  W=2’-0".
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SEE DETAIL BELOW
SEE DETAIL BELOW

4"

NOTES:

.

 MANHOLE FRAME

 & COVER DETAILS

.
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.
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.
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.

.

STEPS SHALL BE 4 BEND, � ROUND, GALVANIZED STELL

STRUCTURES. UNLESS OTHERWISE SHOWN, STEPS SHALL

"

VERTICAL SECTION

OF REINFORCED CONCRETE

ECCENTRIC MANHOLE SHAFT

#2 COILS - 7 REQ’D

.
.

AND ANCHORED NOT LESS THAN 6" IN THE WALLS OF

BE PLACED 12" ON CENTERS. THE LOWEST STEP SHALL

BE NOT MORE THAN 16" ABOVE THE LEDGE AT SIDE OF

MANHOLE FLOOR.
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2
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L
E

3�" 36" 3�"

2.

VERTICAL SECTION

OF PLAIN CONCRETE
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MACHINE FINISH

SECTION C-C
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#4 HOOP BARS

SECTION A-A

PLAN

D

�
"

�
"

1
"�

"

4.

5.

6.

1
"

�
"

�
"

1
�

"

�" STEEL PLATE

�"

�"

3.

#4 HOOPS @ 12"

1.

GROUND SURFACE8" 2’-0" 8"

NOTES:

1.

2.

4"

2.

2
" 5"

DRAIN CONDUIT.

PRESSURE MANHOLE SHAFT

(
S

E
E
 

N
O

T
E

S
 

O
N
 

M
H
 

D
E

T
A
I
L
)

MONOLITHIC WITH MANHOLE OR STORM

 195 LBS

PROVIDE 2" x 4" CONSTRUCTION JOINT

WHEN MANHOLE SHAFT IS NOT POURED

4"

3"

6"

4"

STANDARD MANHOLE SHAFT

2
"

4"

FRAME-PLAN

12 SETS REQ’D

DETAIL Y

DETAIL Z

SQUARE

"

2"x 2"x � "

COVER - TOP

COVER-BOTTOM

 262 LBS

 262 LBS

LETTER DETAIL

 42 LBS

PRESSURE PLATE

.
.
.

.

.
.
.

.
.

.
.

.
.

.

.

2�"

6" 24"

2
"

36" 6"

MANHOLE SHAFT

7"

.
.

6"

7"

#4 WIRE HOOPS

SEE DETAIL "Z"

WASHER

MANHOLE WALL

SEE DETAIL "Y"

7"
"

"1�"

�"

"

1�"

SECTION B-B

4�"

3�"

31�"

27�"�

3�"

27�"

15^

6 @ 1�"

28�"

1�"

22�"

24"

1�"

"

1� "

1�

2� "

�"

�
"

�
"

1
�

"

MACHINE FINISH

MACHINE FINISH

EMBED 6�

�
"

"

15^

1�
"

"

�"

�"

3
�

"

�"

�

6
"

�
"

�

�

"

"

�"

1
�

"

�

(SEE Std PLAN B7-11)

MANHOLE FRAME AND COVER

Max 18"

Min 9"

Std Conc RINGS

4 REQ’D

#2 Tie Bars

(Std PLAN B7-11)

MANHOLE FRAME & COVER

Max 18"

Min 9"

Std Conc RINGS

CONE REDUCER

ECCENTRIC PRECAST Conc

Conc SECTIONS

VARIABLE LENGTH PRECAST

4 #4 Bars

2
4
"
 

M
i
n

SEE Std PLAN B7-11

FRAME & COVER

PRESSURE MANHOLE
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DRAINAGE DETAILS

   to top

#4 cont parallel

Bulb

6" thick

Provide

9"

6
"

2"
 C
le

ar

2"
 C
le

ar

Ty
pi

ca
l

Ty
pi

ca
l

t

6
"Z

1
2
"

12"

t

#4 @ 12"

"b" Bars

"a" Bars

Z

Holes @ 6’

4" Weep

1 cu ft of

Pervious

Material

#4 @ 12" cont

SECTION A-A

Typ

H
2

H
1

h

2’

#4 @ 12"

t

SECTION E-E

2:
1 

& 
Va
ri

ab
le

C TransitionLL L

L

b

Z
Z

PLAN

TRANSITION STRUCTURE NO 3 (TS No. 3)

when top is poured separate

One at each corner to be used

otherwise specified

6" unless

8"

90°

3
"

1/2" R

#3 deformed bar

DETAIL OF DOWEL

4 1/2"

12"Min

V

JUNCTION CHAMBER NO 3 (JC 3)

1.  Connection pipes may be placed in any position around the walls provided they point in the 

    the top shall be finished to conform to standard sidewalk slopeand finish, and scoring 

    scoring to existing sidewalk adjacent to the Junction Chamber. Where no sidewalk exists,  

4.  Floor of chamber shall be given a steel-troweled finish and shall slope from all directions

6.  Outlet pipe shall be connected to Junction Chamber with Monolithic Connection.

       Install one step 16"+ above floor when V is more than 3’-6" and less than 5’-0".

       Where V is more than 5’-0" steps shall be evenly spaced at 12"+ intervals from 16"+-

3.  Exposed surface of the Junction Chamber shall conform in slope, grade, color, finish and 

both ways

Slope to outlet

C of junction chamber on Radial line thru

Center of return unless otherwise specified

4’-0"

3’-0"

6"

D

2 1/2" R

1"

Step

1" clear

Dowel

4"

1/4" R

24"

2"

6"

1/4" R

Dowel5"

6
"

    proper direction and the position is otherwise consistent with the Drainage Plan.

 V=3’-6" unless otherwise specified.

2.  Dimensions:  D=18" unless otherwise specified.

    lines shall conform as nearly as possible to 20" squares.

5.  Manhole shall be placed in corner nearest outlet.

7.  Reinforcing steel not required in walls when V=6’ or less.

8.  Steps:  None required where V=3’-6" or less.

-
       above floor to within 12"+ of the top of the box.-

M H Fr & Cover

per Std Plan B7-11

Detail U-46

Monolithic connection

for outlet only

Dowel

Dowel

Dowel

Dowel

both ways

3’-0"6" 6"

Outlet to be rounded

4
’-

0
" 14
"

PLAN

L

to 2 1/2" R

Curb

3-#3 Bars 3’-10" long

            

    to outlet.

-

NOTES:

 centered in slab

#4 @ 12" both ways

"b" Bars #5 @ 12"

"a" Bars #6 @ 6"

t REINFORCEMENT

0’ - 4’

4’ - 6’

6’ - 8’

6"

6"

6"

10"Greater than 8’

* Design "H" varies throughout length of

  transition.  Use larger "H" on short

  transitions (L=15’ or less).  For longer

  transitions, vary reinforcement as 

  indicated above.

* DESIGN "H"

TABLE 1

C

Channel
Exist Conc C RCB

9" S

6
"

thick bulb

Provide 6"

h

H
2

SECTION B-B

DD-9

reinf

Channel

Exist

(Chemical Adhesive)

Drill and Bond Dowel

#4 @ 12"

2’

of RCB

Dowels in floor slab

#4 x 4’- 0" @ 12"

Dowels in walls

#4 x 4’- 0" @ 12"

of RCB

Dowels in floor slab

#4 x 4’- 0" @ 12"

of RCB

Dowels in walls

#4 x 4’- 0" @ 12"

Dowels in Parapet

#4 x 1’- 6" 

"b" Bars #5 @ 12"

"a" Bars #6 @ 12"

"b" Bars #5 @ 12"

"a" Bars #5 @ 12"

"b" Bars

"a" Bars

SECTION C-C

E

A B

B

A

E

C

C

3-14-16
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DRAINAGE DETAILS

T - THICKNESS OF RSP

T

T D

L - LENGTH OF RSP

LEGEND:

8’

4:14:1

Var

Var

NOTES:

1. FOR FES DIMENSIONS SEE Std PLANS D94A AND D94B.

2.

ROCK OUTCROPPINGS.

IRREGULAR FORM, COLOR AND CHARACTER OF THE EXISTING

ANY ROCK SLOPE PROTECTION SHALL BE NATURAL EXISTING

(CLASS 8)

RSP FABRIC

(CLASS 8)

RSP FABRIC

FES

DRAINAGE QUANTITIES

Sta AND OFFSET PER

3

1

3

1

D

D
D

C C

T

L

Var

(CLASS 8)

RSP FABRIC

BIOSWALE

4
’

4
’

4
:
1
 

S
L

O
P

E
4
:
1
 

S
L

O
P

E

ROCK SLOPE PROTECTION

0.75

0.75

0.75

8

8

8

L(FT) T(FT)

12

14

18

DRAINAGE SYSTEM UNIT No.

BACKING No. 3 METHOD B

DRAINAGE SYSTEM

12

14

18

UNIT

SYSTEM

AA

B

B

D

D

T
4:14:1

(CLASS 8)

RSP FABRIC

W4’ 4’

h

a

d

8"

3" 5"

W

W(FT)

6

6

UNLINED SWALE FL

PROPOSED

D - DIAMETER OF PIPE 

B
I

O
S

W
A

L
E

4
:
1

4
:
1

U
N

L
I

N
E

D
 

S
W

A
L

E

RSP TABLE

CUT WALL

18 0.758a

DD-10

B
I

O
S

W
A

L
E

2

5.5

W - BOTTOM WIDTH OF RSP

PROPOSED S
LOPE

SECTION A-A

SECTION B-B

PLAN VIEW

PLAN VIEW

SECTION C-C
SECTION D-D

UNLINED SWALE TO RSP

FLARED END SECTION/FREE OUTLET

DRAINAGE PROFILES

Sta AND OFFSET PER

1’
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DRAINAGE DETAILS

TW

Bw

4:1
4:1

FL

�

FG

TO DRAIN

GRADE

TO DRAIN

GRADE

SYSTEM

NUMBER
UNIT Bw (ft) TW (ft)

14.00

BIOFILTRATION SWALE

12

14

18

i

b

e

14.00

13.50

6.00

6.00

5.50

NOTE: 

BIOFILTRATION SWALE DETAIL TABLE

Hw

Hw (ft)

1.00

1.00

1.00

PROFILE SHEETS

FOR BIOFILTRATION SWALE LENGTH,  SEE DRAINAGE

4:1
4:1

FL

�

FG

TO DRAIN

GRADE

TO DRAIN

GRADE

SYSTEM

NUMBER
UNIT

10.0018

18

c

f 11.505.50

2.00

H

1.00

1.00

UNLINED SWALE

UNLINED SWALE DETAIL TABLE

B (ft) T (ft) H (ft)

T

B

DD-11

3-14-16
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DRAINAGE DETAILS
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5"
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CLEAR SPACE

EXTREME ENDS

DETAIL "A"

REINFORCED CONCRETE PIPE

TYPICAL JOINT FOR

INTERIOR SURFACE OF PIPE

PROFILE

CONCRETE COLLAR

1" Typ

Elev

A COLLAR IS NOT REQUIRED)

SPECIFICATION AND CALTRANS Std SPECIFICATION 61-1.01,

(IF JOINT CAN BE CONSTRUCTED PER MANUFACTURERS

(TO BE USED WITH PIPES OF LIKE MATERIALS)

7"

9"

48" 18" 10"

72" 24" 12"

120" 36" 24"

108" 30" 18"

54" 18" 10"

 

 

9.

 

8.

 

7.

 

 

6.

 

5.

  

4.

 

3.

 

 

 

 

2.

 

 

1.

NOTES:

DD-12

Concrete shall be minor concrete.

concrete pipe.

Pipe may be corrugated metal pipe, concrete pipe, or reinforced

Join pipes at inverts.

be D + (2 X wall thickness) + 8".

Where reinforcing is required the diameter of the circular ties shall

angle A is less than 10^.

Omit reinforcing on pipes 24" and less in diameter and on all pipes where

For pipe size not listed use the next size larger.

Concrete collar shall not be used for a size change on the main line.

requried. 

this sheet). If the clear space is 6" or greaters, a junction chamber is

than 1", but less than 6", a concrete collar is required (see DETAIL "A"

If the extreme ends of the pipe leave a clear space that is greated

0.10’ per foot, or if change in alignment exceeds 0.10’ per foot.

A concrete collar is required where the change in grade exceeds
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WE1 WE2 WE3 WE4 WE5 WE6 FE0 FE1 FE2 FE3 FE4 FE5WALL

BASIN

DESIGN

14’

TOP OF WALL ELEVATION TOP OF FOOTING ELEVATION

WALL DESIGN TABLE

AVSF S-10000-3

DRAINAGE DETAILS

DD-13

196.89’ Lt "WG-3" 103+91.83

12’SEDIMENT

FILTRATION

g

DRAINAGE SYSTEM 
2

GUTTER

CONSTRUCTION DETAILS.
FOR MAINTENANCE ACCESS ROAD DETAILS SEE 2.

FOR DRAINAGE SYSTEMS, SEE DRAINAGE PLANS.1.

H

WALL HT

DESIGN
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50685
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NO SCALE

TYPICAL SECTION DOUBLE 6’X6’ RCB (Mod)

�" = 1’-0"

�" = 1’-0"

DETAIL 2

DETAIL 1

1" = 50’

PRELOADING DIAGRAM

TYPE

HUB LOCATION

SETTLEMENT MONITORING

STATION OFFSET

CONSTRUCTION SEQUENCE

"D" 10+67.00

"D" 10+74.00

"D" 10+55.00 3.00’ Lt

35.00’ Rt

35.00’ Rt

"D" 11+06.00

"D" 11+06.00

"D" 11+32.00

"D" 11+39.00

"D" 11+76.00

"D" 12+20.00

"D" 12+27.00

20.00’ Lt

30.00’ Rt

30.00’ Rt

12.00’ Lt

3.00’ Lt

3.00’ Lt

3.00’ Rt

BURIED

GROUND

GROUND

GROUND

BURIED

BURIED

GROUND

GROUND

GROUND

BURIED

SECTION A-A

1" = 50’

A

A

 

CONSTRUCT NEW RCB5.

SPECIFIED IN THE SPECIAL PROVISIONS.

MONITOR SETTLEMENT DURING THE SETTLEMENT PERIOD AS 4.

PRELOAD3.

REMOVE Exist RCB2.

INSTALL 36" Temp CULVERT1.

TOP OF PRELOADING

Elev 701.00

4
3
’-

0
"

5
0
’-

0
"

"D" 10+48.55

GROUND SURFACE MONUMENT

BURIED SETTLEMENT PLATE

LEGEND:

46.34’ Lt "D" 11+23.83 BC

"D" 10+80.00

Elev 716.00

TOP OF PRELOADING

R=139’

1
:
1

"D" 11+00.00

1
:
1

4
6
.3

7
’

111.16’

1
:
1

1
:
1

"D" 12+32.17

4
6
’

1
2
’

1:1

5
8
’

46.00’ Lt "D" 12+31.74

1
:
1

"D" LINE

1
:1

R=182’

R=188’

R=297’

R=303’

3.00’ Lt "D" 11+23.83 BC
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�" Min FILLET, Typ

#4, Typ

 

Const Jt (LEVEL)

SLOPE 48:1
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Bot SLAB TS BARS
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RCB TS BARS
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RCB Longit

#4X4’-0" Min @ 12 RCB TS BARS, Typ

CJ

WALL Vert BARS

BARS, Typ
WALL Longit

JOINT FILLER
�" EXPANSION

Beg Dbl 6’x6’ RCB (Mod) 
"D" 10+40.00–, AT Exist EXPANSION JOINT,

"
–

2
1

1
1

2’-0"
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’
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"

"
2

1
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6
"2’-0" 2’-0"

COVER SLAB

� Dbl RCB(Mod)

COVER SLAB BEYOND

Dbl 6’x6’ RCB(Mod) Dbl 6’x6’ RCB

END Dbl 6’x6’ RCB (Mod), Dbl 6’x6’ RCB
"D" 11+70.00–, AT Exist EXPANSION JOINT,

6.00’ Lt "D" 11+03.40

"D" 11+39.23

45.85’ Rt 

CHANNEL
Exist Conc 

"D" LINE

Elev 716.00

TOP OF PRELOADING

PRELOADING AREA

1
:1

1
:1

OG

36" Temp CULVERT

20 a

END 36" Temp CULVERT

3.00’ Lt "D" 12+76.92

END 36" Temp CULVERT

3.00’ Rt "D" 12+76.92

36" Temp CULVERT

36" Temp CULVERT 20b
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2
"
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2" Clr

6’ 0"1’ 2" 1’ 2"6’ 0"
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#4 @ 12 Max

Const Jt

Const Jt
ALTERNATIVE 
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Const Jt 
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-
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"

 

3.00’ Lt "D" 10+97.60 EC

3.00’ Rt "D" 10+97.60 EC

3.00’ Rt "D" 11+23.83 BC

3.00’ Rt "D" 12+38.55 EC

3.00’ Lt "D" 12+38.55 EC

Beg 36" Temp CULVERT

3.00’ Lt "D" 10+40.00 BC

42.50’ Rt "G" 122+00.00=

Beg 36" Temp CULVERT

3.00’ Rt "D" 10+40.00 BC

44.37’ Rt "G" 121+93.09=

WB ROUTE 60

#4 @ 8 Max
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DRAINAGE QUANTITIES

DRAINAGE QUANTITIES

NOTES:

(N) - NOT A SEPARATE PAY ITEM, FOR INFORMATION ONLY.

ALL JOINTS ARE STANDARD JOINT TYPE.2.

QUANTITIES SHEET WQ-1.

AND UNLINED SWALE QUANTITIES, SEE WATER POLLUTION CONTROL

FOR AUSTIN VAULT SAND FILTER, GSRD, BIOFILTRATION SWALE, 1.
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DESCRIPTION STATION
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"
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"

EA EA LF EA SQFT EA LF CY EA LF LF EA LF SQYD TON EA LF LF CY LB CY SQYD EA CY LB CY EA EA LF LF

D-1 1 a 28.6 4.4  RCP36"

b 2.5 457.0 1.4 1 2.5  126+18.84 "G" Lt69.23’

c 223.8 13.7  RCP36"

d 199.3 11.9  CULVERTREMOVE

2 a 1 170.0 6.4 10.7  126+03.37 "G" Lt42.00’

b 159.5 10.2  RCP24"

c 1 170.0 6.7 11.3  126+03.21 "G" Rt119.84’

d 159.9 10.3  RCP24"

e 2.8 457.0 5.4 1 2.8  MH & StrJct  125+11.45 "G" Rt249.75’

f 15.3 7.5  RCP30"

g  1 NOTE SEEAVSF,

h 127.1 9.7   PP6"

i 326.0 1.6 6.0  99+25.00 "WG-2" Lt61.25’

j 71.8 6.5  RCP18"

k 326.0 3.5 8.2  98+50.00 "WG-2" Lt68.00’

l 221.8 9.9  RCP24"

m 3.8 457.0 1 3.8   1 No.MH

n 125.5 7.8  RCP24"

o 326.0 1.3 3.8

p 45.9 5.0  RCP18"

q 326.0 2.2 6.6

r 147.5 6.4  RCP24"

s 100.7 2.9  RCP18"

t 1  FES Conc18"  95+98.64 "WG-3" Lt94.63’

  199.3       218.4 814.2 15.3 252.4 1      127.1 9.1     2 3,015.0 28.6 3   SHEET) (THISTOTAL

143.50’ Lt "WG-3" 102+85.88

38.00’ Lt "WG-3" 100+78.55

38.00’ Lt "WG-3" 100+14.67

MARKER

TYPE OL-14 DI WITH DI

MARKER

TYPE OL-14 DI WITH DI

24-12

TYPE G1 DI, GRATE TYPE

24-12

TYPE G2 DI, GRATE TYPE

24-12

TYPE G1 DI, GRATE TYPE
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DRAINAGE QUANTITIES

(N) - NOT A SEPARATE PAY ITEM, FOR INFORMATION ONLY.

NOTES:

ALL JOINTS ARE STANDARD JOINT TYPE.2.

QUANTITIES SHEET WQ-1.

AND UNLINED SWALE QUANTITIES, SEE WATER POLLUTION CONTROL

FOR AUSTIN VAULT SAND FILTER, GSRD, BIOFILTRATION SWALE, 1.
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EA EA LF EA SQFT EA LF CY EA LF LF EA LF SQYD TON EA LF LF CY LB CY SQYD EA CY LB CY EA EA LF LF

D-1 3 a 1  INLETCAP  125+29.07 "G" Lt41.10’

b 16.8 3.9  CULVERTREMOVE

c 1  INLETCAP  125+08.95 "G" Lt41.02’

d 79.7 6.3  CULVERTREMOVE

e 1  INLETCAP  125+08.54 "G" Rt40.91’

f 15.5 7.5  CULVERTREMOVE

g 1  INLETCAP  124+89.66 "G" Rt41.05’

h 38.9 17.4  CULVERTREMOVE

i 1,928.0

4 a 1 170.0 4.6 3.7  128+37.46 "G" Lt58.06’

b 5.1 3.2  RCP18"

c  1JS  128+37.32 "G" Lt64.15’

d 1  INLETREMOVE  128+49.59 "G" Lt46.30’

e 59.6 4.7  CULVERTREMOVE

f 1 8.8  CULVERTAbn

D-4 5 a 1  INLETREMOVE  128+52.48 "G" Rt46.86’

D-1 b 22.3 4.3  CULVERTREMOVE

c 1 170.0 4.8 4.3  128+31.95 "G" Rt104.00’

d 20.9 5.3  RCP24"

e 235.0 2.6 1 7.6  3JC

f 53.9 6.2  RCP24"

g 235.0 2.6 1 8.1  3JC  96+35.63 "WG-2" Rt70.00’

h 151.8 13.6  RCP24"

i 10.0 457.0 4.0 1 10.0  4 No.MH  126+18.84 "G" Rt159.31’

j 395.1 21.9  RCP36"

k 1.7  3JS  94+63.28 "WG-3" Lt97.59’

 2 232.8  1,928.0 1   4 5.1 226.6  395.1        10.0     2 8.8 1,267.0 20.3 1 2  SHEET) (THISTOTAL
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DRAINAGE QUANTITIES

DRAINAGE QUANTITIES

(N) - NOT A SEPARATE PAY ITEM, FOR INFORMATION ONLY.

NOTES:

ALL JOINTS ARE STANDARD JOINT TYPE.2.

QUANTITIES SHEET WQ-1.

AND UNLINED SWALE QUANTITIES, SEE WATER POLLUTION CONTROL

FOR AUSTIN VAULT SAND FILTER, GSRD, BIOFILTRATION SWALE, 1.
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DESCRIPTION STATION

1
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"

EA EA LF EA SQFT EA LF CY EA LF LF EA LF SQYD TON EA LF LF CY LB CY SQYD EA CY LB CY EA EA LF LF

D-4 5 l 1  GRADE TO MHAdj  128+72.29 "G" Lt67.45’

m 1  GRADE TO MHAdj  128+92.72 "G" Lt67.52’

D-1 6 a 326.0 1.4 5.0  297+81.52 "AL" Lt78.00’

b 17.4 5.0  RCP18"

c 326.0 2.3 6.7  297+62.25 "AL" Lt78.00’

d 55.6 5.2  RCP24"

e 326.0 2.2 6.5  97+85.31 "WG-3" Lt40.06’

f 250.0 6.2  RCP24"

g 326.0 2.5 7.7  95+29.33 "WG-3" Lt22.00’

h 43.3 6.2  RCP24"

i 0.9  3JS  95+30.87 "WG-3" Lt69.78’

j 326.0 1.5 5.4  98+50.04 "WG-3" Lt35.53’

k 60.7 5.0  RCP18"

D-1 7 a 1  INLETREMOVE  97+25.69 "WG-3" Rt12.69’

b 19.9 5.2  CULVERTREMOVE

c 1  INLETREMOVE  97+02.66 "WG-3" Rt10.24’

d 44.9 5.4  CULVERTREMOVE

e 1  INLETREMOVE  96+83.06 "WG-3" Lt35.11’

f 149.9 6.1  CULVERTREMOVE

g 1  INLETREMOVE  95+29.35 "WG-3" Lt25.16’

h 30.7 3.7  CULVERTREMOVE

i 1  HWREMOVE  95+30.22 "WG-3" Lt58.06’

D-1 8 a 1  HWREMOVE  98+18.90 "WG-3" Lt62.73’

b 175.7 34,017.6

c 12.8  3 No. StrTrans

d 131.5  (CHANNEL) ConcREMOVE

2 4 245.4     132  78.1 348.9        2   176 34,018    1,630.0 23.5    SHEET) (THISTOTAL
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