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SEE RIGHT OF WAY RECORD MAPS AT DISTRICT OFFICE.
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DRAINAGE PLAN

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.
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S=0.40%

 

BC,FL=847.31

84.83’ LT "G1"272+58.85, EC

FL=847.09

FL=846.44

FL=846.43

FL=846.37
FL=846.35

85.20’ LT "G1"273+00, BC

FL=846.93

FL=846.27

FL=846.29

DRAINAGE SYSTEM No.
49

860

850

840

l

FL=849.23

FL=850.32

Exist 24"RCP

S=0.5%¨

24"RCP x 9.0’

S=0.50%

OG

FG

DRAINAGE SYSTEM No. 47

46

46 j

FG

OG

Exist 24"RCP

S=1.3%¨

24"RCP x 30.0’

S=0.50%

FL=847.75

FL=847.31

G2 DI, TG=852.19, H=4.88’

87.37’ LT 272+01.11 "GE1"

GRATE TYPE 24-12

DRAINAGE SYSTEM No. 48

860

850

840

b

a

b

a

24"RCP x 73’

S=0.40%

 

FL=846.29
FL=846.59

EC,G2 DI, TG=851.52, H=4.93’

85.70’ LT 275+50.62 "GE1"

GRATE TYPE 24-12

BEGIN 24"SCSP

FL=846.27

G2 DI, TG=850.97, H=4.70’

85.70’ LT 274+70.77 "GE1"

GRATE TYPE 24-12

d

840
36"RCP x 5.8’

S=1.0%

Conc. Channel

FL=846.27

46

DRAINAGE SYSTEM No. 49

36"RCP Connect To Conc Channel

92’ LT "G1" 274+73.85

FL=846.27

R/W

c

b

TYPE 60GS CB

FG,4:1

FG

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-9

H - 1"=50’

V - 1"=5’

CONC. COLLAR

14.79’ LT 268+08.53 ON RAMP

˝ No. 23

Conc Collar, ˝ No.23

96.86’Lt "G1" 269+50.27

FL=850.37¨ Conc Collar, ˝ No.23

55.09’Lt "G1" 272+00

FL=849.62¨

G2 DI, TG=854.10, H=4.87’

108.13’ LT 269+52.77 OFF RAMP 

GRATE TYPE 24-12
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24"SCSP X 234’ 
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850

840

850

b

850

840

-0.16 %
-0.70 %

-3.71 %

-2.13 %

-0.38 %

-1.34 %-0.30 %

840

850

CONC. CHANNEL GRADE BREAK

92.97’ LT "G1" 277+24.18

TW=849.27

 

49

CONC. CHANNEL GRADE BREAK

93.41’ LT "G1" 277+99.17

TW=847.67

 

840

CONC. CHANNEL ANGLE POINT

94’ LT "G1" 279+00

TW=846.96

 

CONC. CHANNEL ANGLE POINT

95.21’ LT "G1" 279+24.17

TW=846.79

 

END CONC. CHANNEL 

97’ LT "G1" 279+60

TW=845.46

 

850

840

CONC. CHANNEL

96’ LT "G1" 275+64 EC

TW=848.86

 

CONC. CHANNEL GRADE BREAK

94.97’ LT "G1" 277+24.18

TW=848.24

 

49

CONC. CHANNEL ANGLE POINT

99.21’ LT "G1" 279+24.17

TW=845.56

 

850

840

CONC. CHANNEL GRADE BREAK

99.25’ LT "G1" 279+25

TW=845.23

 

END CONC. CHANNEL 

101’ LT "G1" 279+60

TW=844.65

 

DRAINAGE SYSTEM No.

LEFT TOP OF WALL

DRAINAGE SYSTEM No.

RIGHT TOP OF WALL

TOP OF WALL

 

 

OG AT TW

 

 

OG AT TW

 

 

OG AT TW

 

 

OG AT TW

 

 

OG AT TW

 

 

TOP OF WALL

 

 

TOP OF WALL

 

 

FLOWLINE/BOTTOM OF WALL

 

 

-0.30 %

FLOWLINE/BOTTOM OF WALL

 

 

CONC. CHANNEL

94’ LT "G1" 275+64 EC

FL=845.44

FLOWLINE/BOTTOM OF WALL

 

 

-0.30 %

FL=845.71
FL=845.44

FL=844.25

FL=845.44
FL=845.71

FL=844.25

49
DRAINAGE SYSTEM No.

� BOTTOM OF WALL

CONCRETE CHANNEL

 

 

DRAINAGE SYSTEM No.

FL=846.21
49 c

a

OG 

 

 

BEGIN CONC. CHANNEL, ˝ No.22

94’ LT "G1" 274+70.83 BC

FL=845.71

END CONC. CHANNEL, ˝ No.22

99’ LT "G1" 279+60

FL=844.25

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-10

H - 1"=20’

V - 1"=4’

BEGIN CONC. CHANNEL, ˝ No.25

96’ LT "G1" 274+70.83 BC

TW=849.20

 

RSP, ˝ No.30

 

 

CONC. CHANNEL, ˝ No.25

92’ LT "G1" 275+64 EC

TW=849.53

 

BEGIN CONC. CHANNEL, ˝ No.25

92’ LT "G1" 274+70.83 BC

TW=849.68
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860

850

BASIN

 

 

b

a

FG

 

OG

 

d

OG

 

e

FG

 

f

f

OG

 
FG

 

OG

 

FG

 
OG

 

M
A

T
C

H
 L

I
N

E

S
E

E
 P

R
O

F
I
L

E
 B

E
L

O
W

M
A

T
C

H
 L

I
N

E

S
E

E
 P

R
O

F
I
L

E
 A

B
O

V
E

DRAINAGE SYSTEM No.

 

 

 

g

860

850

860

850

h

840

860

850

840

850

840

R/W

24"RCP x 3.9’

S=2.26%

FL=845.38

 

Exist 24"RCP

(S=2.26%¨)

 

RW #267

OG
Conc. Channel

FL=844.72

24"RCP Connect To Conc Channel

93.43’ LT "G1" 278+03.01

FL=845.20

24"RCP x 6.0’

S=2.26%

FL=845.32

 

FG

c

a

d

b

49

DRAINAGE SYSTEM No. 50

HW, BC

131.12’ RT "G1"

STA 280+42.61, TW=848.02

 

FL=844.40

 

FG

OG

a

b

c

d

f

e

g

DRAINAGE SYSTEM No.

30" RCP

FL=846.48

FL=846.25

FL=846.17

FL=845.94

DRAINAGE SYSTEM No. 54

DRAINAGE SYSTEM No. 55

850

840

55

57

TOP OF CONCRETE CHANNEL

 

BEGIN JS

46.95’ RT "CTRLEBOFF2"

STA 280+86.63, FL=844.93

 

END JS

46.57’ RT "CTRLEBOFF2"

STA 280+90.60, FL=844.99

 

45.67’ RT "CTRLEBOFF2" EC

STA 281+39.97, FL=845.58

 

FL=848.16

 

FL=848.20

 

FL=851.85

 

DRAINAGE SYSTEM No.

FL=849.99

 

 

FL=845.85

FL=845.50

FL=844.93

FL=845.43

12"RCP

SEE NEXT SHEET

 

 

 

i

c

54

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-11

H - 1"=20’

V - 1"=4’

RSP, ˝ No.29

 

G1 DI w/DEP

87’ LT "G1" 278+00.42

TG EL=853.08, H=7.76’

Grate Type 24-12

CONC DITCH, ˝ No.25

B=2’, D=1.5’, Z=1

S=0.3%

 

 

END CONC CHANNEL

38.60’ RT "CTRLEBOFF2"

STA 290+24.41, FL=852.48

 

HW, BEGIN CONC DITCH

38.60’ RT "CTRLEBOFF2"

STA 288+14.53, TW=856.47

 

38.60’ RT "CTRLEBOFF2" EC

STA 287+63.69, FL=852.21

 

49.00’ RT "CTRLEBOFF2" BC

STA 283+42.08, FL=847.75

 

30"AP X 461.7’

S=0.8%

 

 

30"AP X 461.7’

S=0.8%

 

 

30"AP X 255.8’

S=1.24%

 

 

30"AP X 41.2’

S=1.28%

 

 

18"AP TYPE E X 11.5’

S=3.04%

18"AP TYPE E X 10.9’

S=2.11%

18"AP TYPE E X 10.9’

S=2.11%

Conc Collar, ˝ No.23

82’ LT "G1" 278+00.42

FL=845.47

JS, ˝ No.11

46.87’ RT "CTRLEBOFF2"

STA 280+87.43
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MH, ˝ No.11

48.88’ RT "CTRLEBOFF2" 

STA 283+47.75

Rim EL=861.61

H=8.0’, Hb=5.5’, D1=D2=30", C=3.3’, B=24"

SKEW=34^53’

G1 DI, H=4.0’ TG=849.92

34’ RT "CTRLEBOFF2"

STA 280+95

GRATE TYPE 24-12

GD-1 DI, H=3.8’ TG=849.95

34’ RT "CTRLEBOFF2"

STA 281+10

GRATE TYPE 24-12

˝ No.6

G1 DI, H=3.5’ TG=849.98

34’ RT "CTRLEBOFF2"

STA 281+25

GRATE TYPE 24-12
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860

850

840

DRAINAGE SYSTEM No. 56

g

e

FL=857.75

FL=853.04
FL=852.86

OG

OG

FG

f

d

b

c

a

h
REMOVE DI

i

EXIST 54"RCP

(FL=830.19¨)

REMOVE 24"RCP

L=6’

EXIST 24"RCP

b d

a

FL=851.44

c

RW #280

OG

FG

FL=854.80 850

860

h

d

f

FL=838.43

FL=837.35
FL=837.33

FL=836.36
FL=836.38

FL=835.45

FL=835.70

a

REMOVE DI
j

k

EXIST 18"RCP

EXIST 54"RCP

(FL=830.19¨)

REMOVE 18"RCP

L=19.6’

b
18" RCP X 18.6’

S=2.00%

OG

FG

OG

OG
FG

FG

e
OL DI

52.88’ RT "CENTRAL" 

STA 19+01.39

GUTTER EL=843.50 

H=8.05’

 

 

 

c

i
g

830

840

850

DRAINAGE SYSTEM No. 57

DRAINAGE SYSTEM No. 58

55

FL=848.16

GT3 DI W/DEP TG=854.58

32’ RT "CTREBOFF2" 290+15

H=2.03’, GRATE TYPE 24-12

GT3 DI W/DEP TG=854.52

32’ RT "CTREBOFF2" 290+30

H=1.83’, GRATE TYPE 24-12
FG

OG

FL=852.69

12"RCP X 8.5’

S=1.0%

FL=852.60
FL=852.55

850

860

i

k

l

j860

850

DRAINAGE SYSTEM No. 55

G1 DI w/DEP

4.00’ RT "CTRALWBON1" 

STA 287+00.00

H=6.15’; TG=863.90

GRATE TYPE 24-12 G1 DI w/DEP

4.00’ RT "CTRALWBON1" 

STA 287+84.63

H=6.17’; TG=859.04

GRATE TYPE 24-12

S=6.00%

18" RCP X 134.0’

S=6.00%

18" RCP X 78.6’

S=3.04%

24" RCP X 72.5’

S=2.60%

S=6.00%

18" RCP X 48.5’

FL=851.94

FL=849.50
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THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-12

H - 1"=20’

V - 1"=4’

CONCRETE COLLAR ˝ No.23

7.38’ RT "CTRALWBON1" 

STA 289+15.58

FL =844.82

CONCRETE COLLAR ˝ No.23

14.85’ RT "CTRALWBON1" 

STA 290+17.60

FL =841.84¨

CONCRETE COLLAR ˝ No.23

14.85’ RT "CTRALWBON1" 

STA 290+17.60

FL =835.08¨
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CONC CHANNEL

38.60’RT "CTREBOFF2"

STA 290+14

FL=852.45

12"RCP X 5.7’

S=1.0%

18" RCP X 99.3’

12" AP TYPE B X 180.3’

S=0.6% 12" AP TYPE B X 157.0’

S=0.6%

12" AP TYPE B X 110.8’

S=0.6%
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e

d

b

a

c

OG

CENTRAL1

LOL

BASIN No. 4

FL=830.53¨

EXIST 54" RCP

AT&T TOP

ENC=846.02

6" Waterline

FL=845.04

10" Sewerline

FL=842.59
840

850

850

860

870

850

860

870

DRAINAGE SYSTEM No. 62

DRAINAGE SYSTEM No. 59

830

CMP RISER TYPE A

77.52’ LT CENTRAL1 21+77.94

TG=849.67

24"RCP X 47’

S=1.06%

OG

c

FL=844.33

a

b
18"RCP X 45.4’

S=6.60%

FL=830.53¨

EXIST 54" RCP

DRAINAGE SYSTEM No. 60

FG
OG

FL=841.33

FL=840.82

FL=840.31

24"RCP X 63.1’

S=13.04%

BASIN FL ELEV.=847.00

CMP RISER TYPE A

77.52’ LT CENTRAL1 21+77.94

TG=849.67

e

a

BASIN No. 4

FL=841.33

BASIN FL ELEV.=847.00

FL=847.98

59

26.72’ RT "CTRALWBOF1" 292+60.59 

FL=858.50

GRADE BREAK

e

FL=870.71

G1 DI W/ DEP., TG=874.38, H=5.95’

1.3’ LT 295+32.19 "CTRALWBOF1"

GRATE TYPE 24-12

c

d

FL=868.70

b

18"RCP X 105.9’

S=1.90%

FG @ RT Hing Point

OG

OGTOP OF CONCRETE CHANNEL

183.1’ TRAP. CONC. DITCH

D=1.5’, B=1’, Z=1, TOP WIDTH=3’

S=5.57%

840

850

830

DRAINAGE SYSTEM No. 61

BASIN FL ELEV.=847.00

BASIN No. 4

FL=849.67

FL=849.70

FL=849.76

18"RCP X 52.1’

S=1.07%

FL=849.11

18"RCP X 6.1’

S=1.07%

HW 

19.45’ RT 

291+46.21 "CTRALWBOF1"

 

 

G1 DI, TG=854.14, H=4.47’

32.94’ LT 291+61.86 "CTRALWBOF1"

GRATE TYPE 24-12

 

 

G1 DI, TG=854.86, H=5.10’

32.22’ LT 291+71.87 "CTRALWBOF1"

GRATE TYPE 24-12

 

 

FG

OG

b

d

f

c

e

a
RSP

˝ No. 29

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-13

H - 1"=20’

V - 1"=4’

FG @ RT Hinge Point

TYPE 405 DI,˝ No.1

36.42’ LT CENTRAL1 21+54.34

W=7, H=9.32’, FL=849.63

JS,˝ No.20

14.75’ RT CENTRAL1 20+99.46

FL=832.08

CONC COLLAR, ˝ No.23

4’ LT CTRALWBOF1 290+32.16

FL=841.33¨

93.6’ TRAP. CONC. DITCH,˝No.25

D=1.5’, B=1’, Z=1, TOP WIDTH=3’

S=11.24%

RSP

˝ No. 30

GO DI w/DEP, H=3.97’, TG=848.30

40.91’ LT CTRALWBOF1 290+59.87

GRATE TYPE 24-12

850

860

840

860

850

840

END CONCRETE DITCH

32.86’ RT 291+75.81 "CTRALWBOF1"

 

 

HW CONNECT TO CONC CHANNEL,˝ No.25

14.83’ RT 294+25 "CTRALWBOF1"
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0+00

a

c

b

OG/FG

CENTRAL1

LOL

DRAINAGE SYSTEM No. 65

EXISTING 54"RCP

FL=835.52

TOP 5" PVC AT&T

851.66¨

INV SEWER LINE

851.08

O.G.

E

X

I

S

T

.

 

1

2

"

 

C

M

P

 

EXIST. 54" RCP

PER DWG N0. R-2718

(FL=833.83)

FL=849.66

 

FL=850.03

 

18"RCP x 19’

S=2.0% 

a

c

b

DRAINAGE SYSTEM No. 63

F.G.

O.G.

E

X

I

S

T

.

 

1

8

"

 

R

C

P

(S=18.3%)

18"RCP x 28’ 

S=4.43%
FL=849.82

FL=851.06

FL=851.18

a

c

e

b

d

DRAINAGE SYSTEM No. 64

REMOVED EXIST. HEADWALL

EXIST. 8’Wx4’D RCB

(

S

=

0

.

1

0

%

)

OG

FG

8’Wx4’D RCB X 55’

S=0.10%

FL=859.67

DRAINAGE SYSTEM

FL=861.70

EXISTING TRAP CHANNEL

a

b

JOIN EXIST. 8’Wx4’D RCB

29.23’ RT 296+10.55 "CTRALEBON1"

(FL=859.77)

DRAINAGE SYSTEM No. 66

c

END WW, TW=864.64

56.89’ RT 295+67.11 "CTRALEBON1"

(FL=859.64)

 

Conc Ditch Behind WW

FL=849.48

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-14

H - 1"=20’

V - 1"=4’

GOL DI, 

55.65’ RT 291+72.14 "CTRLEBOFF2"

TG=853.07, H=3.04’

GRATE TYPE = 24-13

 

WW, w/CABLE RAILING, TW=864.64

56.89’ RT 295+67.11 "CTRALEBON1"

L=17’, W=4.1’, FLARE=0^

Elev a=¨863.00 

18"RCP X 75’

S=15.34%

FL=854.20

18"RCP x 83’ 

S=3.75%

GOL DI W/ DEP, 

74.85’ RT 294+13.26 "CTRALEBON1"

TG=860.53, H=10.37’, L=7.0’

GRATE TYPE 24-12

CONC COLLAR, ˝ No.23

33.90’ RT 291+68.17 "CTRLEBOFF2"

TYPE 405 DI, ˝ No.1

47.39’ LT CENTRAL1 26+36.20

W7, H=5.1’

JS, ˝ No.20

14.75’ RT CENTRAL1 25+92.69

FL=838.13

G0 DI, TG=858.20, H=4.0’

7.0’ LT 294+05.00 "CTRALEBON1"

CONCRETE COLLAR ˝ No.23

80.56’ RT 293+85.47 "CTRALEBON1"
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830
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850
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840

850
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860

67

NOTCH WINGWALL TO 

ACCOMMODATE PAVED 

SWALE.  SEE DRAINAGE

LAYOUT D-9, AND D-10

FL=863.64, B=2’ at wall
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OG

FG

FO TBD

FL=862.23

48" Waterline

G1 DI w/ DEP

13.11’ Lt "CTRLEBON1" 298+52.32

TG=869.44, H=4.49’

GRATE TYPE 24-12

b

FL=864.95

FL=865.06

a

FL=867.00

G1 DI w/DEP

18.56’ Lt "CTRLEBON1" 297+80.32

TG=870.02, H=3.0’

GRATE TYPE 24-12

c

d

68.30’ 18"RCP

S=2.84%

67c

DRAINAGE SYSTEM No. 68

CL RTE 91

OG

FG

BASIN FL=862.88

EXISTING 30" RCP

30"RCP X 9.1’

S=1.28%

FL=863.39

R/W

DRAINAGE SYSTEM No. 71

c

b

a

69
DRAINAGE SYSTEM No.

Conc CHANNEL

18"RCP X 86.7’ 

S=3.13%

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-15

H - 1"=20’

V - 1"=4’

860

870

880

Conc COLLAR, ˝ No.23

27.37’ Rt "CTRALEBON1"

300+66.85, FL=863.51 JS, ˝ No.17

37.69’ Rt "CTRALEBON1"

300+66.35, C=1.66’

A=87^, T=6", FL=863.38

860

870

TS, ˝ No.19

297+94.64 � INT. = 

47.70’ Rt 7+91.06 "CTRALEBON1"

A=42^, B=18", C=3.7’
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0+00

+3.96 %

+5.2
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+2.40 %
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2 %

+3.87 %
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Conc Ditch Grade Break

99.65’ Lt "GE1" 302+50.65 

FL=868.42

 

 

Conc Ditch Grade Break

95.59’ Lt "GE1" 305+00.24

FL=878.31

 

 

99.78’ Lt "GE1" 306+19.61

FL=884.30, EC

 

 

890

100.85’ Lt "GE1" 307+03.22

FL=888.45, BC

 

 

Conc Ditch Grade Break

100.85’ Lt "GE1" 307+08.30

FL=888.70

 

 

Conc Ditch Grade Break

101.06’ Lt "GE1" 309+42.63

FL=894.09

 

 

101.20’ Lt "GE1" 310+10.39

FL=896.62, PCC

 

 

Conc Ditch Grade Break

103.81’ Lt "GE1" 311+56.12

FL=902.02

 

 

Beg Conc Transition

109.59’ Lt "GE1" 312+58.99

W=6’, D=1.5’, Z=2,FL=908.15, EC

 

 

End Conc Transition

109.88’ Lt "GE1" 312+64.10

W=4.85’, D=1’,FL=908.15

Match Existing Conc Ditch

 

 

Existing Conc Ditch

 

DRAINAGE SYSTEM No. 73

a

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-16

H - 1"=40’

V - 1"=4’

Conc Ditch, ˝ No.25
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830
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850

OG

FG

¨829.04

EXIST.

30" RCP

CUTLINE

ETW

S=0.75%

833.27

835.95

24" RCP

X 84.5’

MEDIAN BARRIER

TO BE REPLACED

SEE ROAD PLANS

91

a

b
f

G1 DI w/DEP.

88.76’ Rt.

356+50.00 "GE1"

H=3.5’, TG=839.45

GRATE TYPE=24-12
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G1 DI w/DEP.

88.75’ Rt. 353+70.80 "GE1"

H=4.0’, TG=837.27

GRATE TYPE=24-12

S=0.76%

S=0.60%

d
G1 DI w/DEP.

88.76’ Rt.

355+66.50 "GE1"

H=4.0’, TG=838.95

GRATE TYPE=24-12

835.45

832.64
18" RCP X 190’ e

DRAINAGE SYSTEM No. 90

BASIN FLOOR ELEV=828.00

c

b

a

FG

OG

¨824.27

840

830

820

EXIST.

24" RCP

ETW ES

CUTLINE

825.00

RW 346

SEE WALL PLANS

LIP EL.=830.00

DEBRIS CAGE

EL.=834.00, H=4.0’

CMP RISER, TYPE ’A’

93.74’ Rt. 

346+69.30 "GE1"

H=5.0’

S=1.10%

24" RCP

X 66’

DRAINAGE SYSTEM No. 87

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)
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CONC. COLLAR

51.85’ Rt

347+21.00 GE1"

˝ No. 23

18" AP TYPE F X 83’
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30" RCP

X 228’
b

c

830

840

EXIST

18" SCSP

G2 DI

1.2’ Lt. 355+79.00 "GE1" 

H=11.1, TG=¨840.73

GRATE TYPE=24-12

¨36’

PROTECT

EXIST. SCSP

a
G2 DI

1.2’ Lt. 353+70.78 "GE1" 

H=11.1, TG=¨840.46

GRATE TYPE=24-12

90

EXIST 18" SCSP

TO BE REMOVED WITH

STRUCTURE.  SEE 

STRUCTURE PLANS.

¨828.97
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3
+
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 "
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E
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PROTECT EXISTING DI

"GE1" STA 253+60.7¨

 

GRADE TO

DRAINc

e

b

a

d

S=1.50%

12" RCP 

X 36.2’

859.72
860.00

861.30

S=4.47%

OG

¨859.18

GRADE TO DRAIN

4:1 OR FLATTER

EXIST. 12"

RCP

X 29.2’

AFES

51.80’ LT. 

5+66 "CRIDGE2"

870

860

850

837.10
836.90

837.15 837.27 838.00837.90
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S

=
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.
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%

S=0.40%
S=0.50%

OG

836.90

2.0’ X 1.0’ RCB

X 56.0’

S=0.50%

837.17

G2 DI w/DEP

95.96’ LT’. "GE1" 359+15.00

TG=839.90, H=2.7’

GRATE TYPE=24-12

837.25

2.0’ X1.0’ RCB X 10.5’

S=0.50%

2.0’ X1.0’ RCB

X 159’

837.92

G2 DI w/DEP

102.78’ Lt.

"GE1" 360+77.67

TG=839.70, H=1.8’

GRATE TYPE=24-12

G2 DI w/ DEP

103.67 Rt

"GE1" 361+01.59

TG=839.70, H=1.7’, 

GRATE TYPE=24-12

a

d

b c
e

f

g
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G1 DI w/DEP

95.93’ Lt.

"GE1" 358+00.00

TG=840.11, H=3.0’

GRATE TYPE=24-12

94

2.0’ X1.0’ RCB

X 20’
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840

830

870

DRAINAGE SYSTEM No. 91

DRAINAGE SYSTEM No. 92
DRAINAGE SYSTEM No. 93

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-22

H - 1"=20’

V - 1"=4’

CONC. COLLAR

25.62’ LT 5+32.81

"CRIDGE2", ˝No.23

405 DI, ˝ No.1

TC=863.51, W=7.0’, H=3.8’

20.00’ LT. 5+73.12 "CRIDGE2"

 
GD1 DI W/DEP

95.96’ Lt

"GE1" 359+00.00

TG=839.90, H=2.8’

GRATE TYPE=24-12

˝ No.6

f
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˝ No.29

12" AP TYPE A

18" AP TYPE D  
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OG
FG

REMOVE DI

b

93

c

d

a

RW 355

SEE WALL PLANS

EXIST

18" RCP

CUTLINE

G2 DI w/DEP

95.96’ Lt. "GE1" 358+39.54

TG=840.16, H=3.3’

GRATE TYPE=24-12

¨836.46

S=0.75%

836.81

24" RCP

X 42.0’

860

850

840

830

850

840

830

c

d

b

a

FG

OG

OG

CUTLINE

EXIST

18" RCP

¨836.44

REMOVE

DI

S=0.40%

836.60

18" RCP

X 39’

G1 DI w/DEP

88.50’ Rt.

358+39.52 "GE1"

H=3.2’, TG=839.76

GRATE TYPE=24-12

836.93

836.85

S=0.40%

18" RCP

X 20’

G1 DI w/DEP

88.50’ Rt.

358+63.50 "GE1"

H=2.9’, TG=839.81

GRATE TYPE=24-12

e

f

DRAINAGE SYSTEM No. 94
DRAINAGE SYSTEM No. 95

OG

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-23

H - 1"=20’

V - 1"=4’

CONC. COLLAR

34.82’ LT. 

358+39.51 "GE1"

˝ No.23
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358+39.50 "GE1"

˝ No. 23
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850

840

830

860

870

NOTE:

1. ALL JOINTS AND COLLARS SHALL BE WATERTIGHT

AND SELF-CENTERING.

2. NEW PIPE SHALL BE JOINED TO EXISTING PIPE 

AT FIRST SUITABLE JOINT BEYOND ROADWAY CUT LINE, 

AS DETERMINED BY THE ENGINEER.  CONTRACTOR SHALL 

USE NEW WATERTIGHT SEALS FOR ALL JOINTS ON 

NEWLY INSTALLED SECTIONS.

OG

OG

g

e

a

850

840

830

860

870

S=1.10% S=1.10%

j

k

f

EXISTING 48" RCP EXISTING 48" RCP

RW 362,  TYPE 1

SEE WALL PLANS

EXISTING 48" RCP

REMOVED DURING 

STRUCTURE EXCAVATION

OG

R/W

EXIST. 

48" RCP

¨858.15

F

G

ROADWAY

CUT LINE

ROADWAY

CUT LINE

EXIST. 30" RCP

PROTECT IN PLACE

OG

FG

EXISTING 48" RCP

REMOVED DURING 

STRUCTURE EXCAVATION

FG
FG

.

.
.

.

.

.
.

.

.
.

.
.

.

.

.

.

.
.

.

.

.
.

.

.

.

ETW ETW

.

.

.

.

.

. .

.

R/W

h
d

l
REMOVE CULVERT

48" RCP X 20’

m
REMOVE CULVERT

48" RCP X 20’

863.70

S=1.50%
S=2.50%

SW #357

(SEE WALL PLANS)

RW #361

(SEE WALL PLANS)

G.B. 43.95’ Lt.

361+07.46 "GE1"

¨835.48 

(SEE NOTE 1 & 2)

EXIST. MH

(PROTECT IN PLACE) 

b

c

i

EXISTING MH

(PROTECT IN PLACE)

834.78

48" RCP

X 52.9’

S=108.90%

48" AP X 39.4’

48" RCP 

X 8.0’

G.B. 43.88’ LT.

361+08.54 "GE1"

¨835.47 

(SEE NOTE 1 & 2)

834.13

833.98

S=191.82%

CONC. COLLAR 

w/THRUST BLOCK/GB 833.75, 

CONC. COLLAR

w/THRUST BLOCK/GB 834.68

48" AP X 27.6’

DRAINAGE SYSTEM No. 96

"GE1"

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-24

H - 1"=10’

V - 1"=5’

CONC.

BACKFILL

˝ No. 23

CONC.

BACKFILL

˝ No. 23

48" RCP 

X 54.0’

PRESSURE MH w/ BLEEDER ASS’Y

RIM=839.84, H=5.9’, L=6.0’

100.20’ LT. 361+11.92 "GE1"

˝ No. 27

112.40’ LT 361+09.37 "GE1"

(SEE NOTE 1) ˝ No.26

96.79’ RT 361+06.82 "GE1"

(SEE NOTE 1) ˝ No.26

MH, RIM EL=872.00, H=8.3’, L=6.0’

126.68’ RT. 361+06.44 "GE1"

˝ No. 27
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841.80

S=0.51%

CUT LINE

REMOVE DI

OG

841.67

FG

S=0.30%

a

b

c

f

.

.

.

..
.

.

.

.

.

.

.

OG

"GE1"

EXIST 

18" RCP

G1 DI w/ DEP, H=2.1’

88.76’ LT 376+20.30 "GE1"

TG=843.77

GRATE TYPE=24-12

EXIST

18" SCSP

EXIST 

18" RCP

DRAINAGE SYSTEM No. 106

840

850

860

CUT LINE

FG

FG

EXIST

18" SCSP

EXIST 

18" RCP

REMOVE DI
l

18" RCP

X 26.8’
b

a

ELBOW

841.52

12" CMP RISER

X 17’

RW376

SEE WALL PLANS

d

f

c

"14EBOFF2"

e

g

860.47

S=3.00%

OMP DI, H=7.0’

20.80’ Lt. 

375+75.34 "14EBON2"

FL=866.47

h

OMP DI, H=4.0’

26.10’ Lt 

375+19.65 "14EBON2"

FL=865.15

j

OG

G1 DI w/DEP, H=3.4’

76.91’ Rt 

376+18.00 "GE1"

TG=844.96

GRATE TYPE=24-12

"GE1"

111

S=0.50%
841.85

S=2.65%

840.54

ETW

840.80
12" CMP 

X 7.5’

841.38

.

.

.

.

.

.

.

.

.

.

.

..

.

.

.

.

.

.

..

.

.

.

.

.

..

.

.

.

..

.

Conc. WALL LEVELING PAD

SEE WALL PLANS

862.15

i

870

DRAINAGE SYSTEM No. 107

860

855

865

DRAINAGE SYSTEM No. 109

REMOVE DI

12"S

8"G
12"W

"VINE"

18" RCP

X 22’

860.52

857.10

S
=
15.55%

S=6.52%

18" RCP

X 25’

REMOVE DI

861.63

860.00

b

e

a

c

g

d

EXIST.

18" RCP

ELECELEC

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-28

H - 1"=20’

V - 1"=4’

CONC COLLAR, ˝ No 23

47.1’ LT 376+20.30 "GE1"

FL EL=¨841.55

18" RCP X 39.1’

w/ CONC BACKFILL

˝ No 23

405 DI, H=6.0’ W=4’

17.00’ Lt

11+92.77 "VINE"

˝ No. 1

405 DI, H=5.0’ W=4’

19.20’ Lt

11+92.77 "VINE"

˝ No. 1

CONC COLLAR, ˝ No. 23

47.6’ Rt. 376+20.46 "GE1"

FL EL=¨841.39

18" RCP X 51’

w/Conc BACKFILL

˝ No.23

12" AP TYPE C X 175.8’

w/ CONC. BACKFILL

˝ No. 23

18" AP TYPE F

X 56’G2 DI w/PRESSURE MH COVER

AND BLEEDER ASS’Y

30.00’ Rt. 

376+15.00 "14EBOFF2"

H=2.0’, RIM EL.=842.53

˝ No. 27
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b

848.94

d

TOP OF

RW #378

O.G. @ 

� DITCH

114

c

S=1.00%

RW #378

(SEE WALL PLANS)

DITCH FL

TOP OF

DITCH

18" RCP

X 61’

S=0.50%

S=4.28%

S=12.07%

END DITCH 169.59’ RT.

385+65.89 "GE1"

857.50

BC/G.B. 163.86’ RT.

385+53.11 "GE1"

859.16

EC  161.95’ RT.

385+42.27 "GE1"

859.61G.B 170.32’ RT.

384+27.83 "GE1"

864.54

BC  177.13’ RT.

383+60.34 "GE1"

864.91

EC  189.48’ RT.

380+39.23 "GE1"

866.66

END DITCH

189.10’ RT.

278+91.85 "GE1"

867.47

"14EBOFF2"

a

DRAINAGE SYSTEM No. 110

870

860

850

H - 1"=50’

V - 1"=5’

SCALE: (EXCEPT AS SHOWN)

DP-29
THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

CONC. DITCH

˝ No. 25

RW #382

(SEE WALL PLANS)

JS, 107.40’ Rt

385+68.29 "GE1"

A=90^, B=18", C=2.0’

ELEV. S=848.32

˝ No. 18

OMP DI W/ APRON

48.52’ RT. 

386+12.50 "14EBON2"

TG=858.50, H=9.46’

˝ No. 31
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b

a

C 840

845

S=0.35%

S=0.35%

842.93

842.93

842.03
841.92

S=0.40%

107

d

FG

DRAINAGE SYSTEM No. 111

841.65841.65

S=0.27%

18" RCP

X 98.3’
e

DITCH FL

E
N

D
 B

IO
 S

W
A

L
E

/G
.B

.

2
3
.3

3
’
 R

t

3
8
2
+

3
4
.3

7
 "

1
4
E

B
O

F
F

2
"

8
4
3
.8

1

DITCH FL

12" RCP

X 99.2’

G1 DI w/DEP

13.12’ Lt 

375+15 "14EBOFF2"

TG=843.86, H=1.9’

GRATE TYPE=24-12

’L’ HW/BEG DITCH 

15.00’ Lt.

377+16.00 "14EBOFF2"

TW=844.67

E
C

3
2

.5
1

’
 L

t

3
8
0
+

5
1
.2

3
 "

1
4
E

B
O

F
F

2
"

8
4
3
.1

8
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C
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7

.2
7

’
 L
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3
7
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+
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1
.7
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 "
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4
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"
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.3

6

840

845

840

845

M
A

T
C

H
 L

I
N

E

S
E

E
 B

E
L

O
W

 R
I
G

H
T

M
A

T
C

H
 L

I
N

E

S
E

E
 A

B
O

V
E

 L
E

F
T

850

OGFG

855.14

854.78

854.28

852.97

852.47

851.3924" RCP X 29.98’

850.89

EXIST.

36" RCP

860

850

840

G1 DI w/DEP

4.0’ Lt

382+75.30 "14EBON2"

TG=860.14, H=5.0’

GRATE TYPE=24-12

G1 DI w/DEP

4.0’ Lt

382+98.70 "14EBON2"

TG=859.78, H=5.5’

GRATE TYPE=24-12

"14EBON2"

24" RCP X 202.2’

G1 DI w/DEP

37.50’ Rt

385+01.10 "14EBON2"

TG=857.97, H=5.5’

GRATE TYPE=24-12

860

850

840

24" RCP X 30’

¨842.04

MODIFY DI/

ADJUST TO GRADE.

INSTALL MH FRAME

AND COVER PER STD. PLANS

D82 & B7-11

RIM EL=858.07

a

c

e

b

d

f

h

g

i

110

S=0.65%

S=1.85%

S=3.60%

S
=
3
0
.8

4
%

G2 DI w/DEP

36.85’ Rt

385+35.00 "14EBON2"

TG=857.89, H=7.0’

GRATE TYPE=24-12

18" RCP

 X 19.50’

DRAINAGE SYSTEM No. 114

H - 1"=20’

V - 1"=4’

SCALE:

H - 1"=20’

V - 1"=2’

SCALE:

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-30

H - 1"=20’

V - 1"=2’

BIO SWALE

D=1.5;, Z=4, B=2.0’

TOP WIDTH=14’

˝ No. 25
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846.45

 

OG/FG

 

¨ 858.60

851.50

 

BC 

180.65’ RT

386+53.33 "GE1"

852.00

EC

185.37’ RT

386+75.70 "GE1"

852.40

S=25.2
0%

b

c

EC

163.60’ RT

390+16.27 "GE1"

858.11

BC 

165.57’ RT

390+01.00 "GE1"

857.86

EXIST. DI

158.14’ RT

390+47.29 "GE1"

d

S=1.71%

115

DRAINAGE SYSTEM No. 118

843.62 

a

e

c

d

bg

a

REMOVE HW

852.05

OG

FG

DRAINAGE SYSTEM No. 119

S=4.7
3%

EXISTING

24" RCP

24" RCP

X 20.5’

853.00

853.50

854.75
S=1.17%

DI G1 w/DEP

34.60’ Rt 386+49.60 "14EBON2"

H=5.5’ TG=858.50

GRATE TYPE=24-12

DI G1 w/DEP

32.44’ Rt 387+61.50 "14EBON2"

H=4.5’ TG=859.25

GRATE TYPE=24-12

855

850

OG

FG

d

b

860

855

850

DRAINAGE SYSTEM No. 120

REMOVE

HW

RW 387

SEE WALL

PLANS

EXIST.

4" WATER

EXIST.

4" GAS

EXIST. UTILITIES WITHIN

CLOSE PROXIMITY.  SEE

UTILITY PLANS.

CAUTION!

¨851.77

EXIST.

24" RCP

END 24" RCP

33.30’ Rt.

386+91.63 "10STWBON1"

850.00

"10STWBON1"

S=3.77%

24" RCP

X 47’

a

H - 1"=20’

V - 1"=4’

SCALE: 

860

860

850

840

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-31

H - 1"=20’

V - 1"=2’

405 DI, TC=859.50, H=8.00’

167.89’ RT 386+25.28 "GE1"

˝ No. 1

 

CONC COLLAR

11.80’ Rt

386+78.70 "10STWBON1"

˝ No. 23

CONC. COLLAR

12.66’ Rt

386+56.31 "14EBON2"

˝ No.23

18" AP TYPE C

RISER x 5.1’ 

18" AP TYPE A 

x 12’ 

18" AP TYPE F x 416’

 

24" RCP

X 108’ 
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850

860

870

OG

FG

857.60

860.50

858.10

¨853.40

EXIST

18" RCP

a

S=3.49%

18" RCP X 125.0’
b

S=7.57%

18" RCP

X 31.8’

c

e

d

"14EBOFF2"

DRAINAGE SYSTEM No. 122

GO DI  w/DEP

11.12’ Lt.

"14EBOFF2" 390+68.70

H=4.0’ TG=864.50

GRATE TYPE=24-12

GO DI  w/DEP

24.0’ Rt.

"14EBOFF2" 390+74.65

H=4.0’ TG=861.60

GRATE TYPE=24-12

REMOVE HW

OG

FG

d

e

g

h

f

No.32

CAP DI 
i

c

124

880

870

860

860.52

RW 389

SEE WALL

PLANS

b

12" CSP RISER

X 16.5’

¨859.74
EXIST.

24" RCP

EXIST.

24" RCP

EXIST DI

PROTECT

IN PLACE

"GE1"

875.16

"14WBOFF1"
G1 DI w/ DEP

4.0’ Rt

386+91.63 "14WBOFF1"

TG=881.16, H=6.0’            

GRATE TYPE 24-12

24" RCP

X 29.3’

S=0.62%

G2 DI w/ DEP

76.73’  Rt

"GE1" STA 391+04.28

H=6.8’ TG=867.31

GRATE TYPE 24-12            

REMOVE

DI

END 24" RCP

21.50’ Rt

390+70.00 "14WBOFF1"

859.56

a

DRAINAGE SYSTEM No. 123

870

880

FG

875.16

877.17

876.63

876.13

123
S=2.60%

S=3.70%

G1 DI w/DEP, H=5.0’

 4.0’ RT 391+02.40 "14WBOFF1"

TG=881.13

GRATE TYPE 24-12

G1 DI w/DEP, H=4.0’

4.0’ RT 391+27.49 "14WBOFF1"

TG=881.17

GRATE TYPE 24-12

a

c

d

b

DRAINAGE SYSTEM No. 124

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-32

H - 1"=20’

V - 1"=4’

CONC. COLLAR

22.32’ RT. 

389+49.61 "14EBOFF2"

˝ No. 23

CONC. COLLAR

7.17’ Rt

390+72.46 "14WBOFF1"

˝No. 23

18" AP TYPE C X 21.2’

18" AP TYPE C X 26.3’

CONC. SPLASHWALL

˝ No. 26
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RW 335

SEE WALL PLANS
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FL=840.5
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c
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METAL FES

STD WALL GUTTER

PER CALTRANS STD B3-9

PCC

SLOPE

PAVING

2:1

MAX

36" 

OMP INLET

VARIES

1:1

MAX

VARIES

1:1

MAX

2:1 SLOPE

2:1 SLOPE

2:1 SLOPE

WALL #335

TOE OF SLOPE

UPRR R/W

1’ CLEAR

4:1 SLOPE

MAX

UPRR

R/W

818.90

823.54

S
=
16.0

%

OG

FG

RSP

2.0’ CUTOFF

WALL

DRAINAGE SYSTEM No. 127

S=¨2.7%

OG

EXIST

18" SCSP

¨845.20

DRAINAGE SYSTEM No. 129

FG

B
E

G
 1

8
"
 S

C
S

P

3
4

0
+

5
5

.0
0

 "
G

E
1

"

850.90

18" SCSP 

X 229’

845.34

a

b

855

845

PLAN VIEW DETAIL

DRAINAGE SYSTEM 127

NO SCALE

MAX WSE

838.24

Q100

HGL

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-33

H - 1"=20’

V - 1"=4’

OMP DI w/ TRASH RACK,

76.54’ LT. 72+53.18 "PMT1"

TOP DI EL=841.5, H=4.0’

SEE DETAIL THIS SHEET

G1 DI,  H=2.0’

1.30’ LT 342+85.12 "GE1"

TG=847.25

GRATE TYPE=24-12

1’ CLEAR

¨845.5

CATCH POINT

f
1:1 MAX.

SLOPE PAVING
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885

875

855

845

835

825

11+0010+00

METAL

FES

RW 342

SEE WALL PLANS

FG

c

b

S=40.95%

S=7.29%

d

a

No.29

e

RSP,�TON

4’ X 7’ X2.5’

OG

12+0011+00 2080604020

865

849.25

878.40

875.40

PROPOSED

MAINT. ROAD

FG

 849.91

ELBOW

847.05

ELBOW

831.23

ELBOW

829.07

DRAINAGE SYSTEM No. 131

18" CSP X 92.04’

S=14.1
%

Q100 HGL

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

SCALE: (EXCEPT AS SHOWN)

DP-34

H - 1"=20’

V - 1"=4’

OMP DI w/ TRASH RACK

11.51’ RT 79+92.00 "IMT2"

H=4.0’ RIM EL=879.40

2-OPENINGS @ 180^
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DRAINAGE PROFILES

18" CSP RISER

X 24.50’

S=1.15%

FG

OG

b

a

869.38

END TS

39.05’ RT 82+91.31 "IMT2"

31.29’ RT 83+05.31 "IMT2"

d

EXIST.

8’X4’ RCB

S=1.53%

FG

BEGIN TS

6’X4’ RCB

X 65.25’
c

DRAINAGE SYSTEM No. 130

¨870.13

¨868.88

JOIN EXISTING RCB PER

CALTRANS STD PLAN D82

LOL

UPRR

TRACK

IMT2

REMOVE EXIST. TS

TOP RAIL EL.

882.07

EXIST 6’x4’ RCB

NOTE:

1.

ACCESS HATCH TO BE LOCATED IN CENTER OF STRUCTURE ROOF.  

FINAL LOCATION OF ACCESS HATCH AND VENT PIPE TO BE 

DETERMINED BY ENGINEER.

2.

TS (SEE NOTE 1 & 2)

˝ No.35 & 36

CONTRACTOR TO REPLACE EXISTING ACCESS HATCH WITH EQUIVALENT 

UNIT PER DIRECTION OF ENGINEER.  REPLACEMENT UNIT SHALL BE 

NYSTROM PRODUCTS Co ALUMINUM FH SERIES WITH H-20 LOAD 

CAPACITY RATING OR SIMILAR.

3. PROPOSED 6’X4’ RCB EXTENTION SHALL BE PER CALTRANS

STD. PLAN D80 SINGLE CELL RCB WITH MEMBER THICKNESS

AND REINFORCEMENT FOR 20’ MAXIMUM COVER. SPACING FOR

"a" AND "e" BARS SHALL BE CHANGED FROM 5" TO 4".

REMOVE

6’X4’ RCB

(SEE NOTE 4)

4. REMOVAL LIMITS FOR EXISTING RCB SHALL BE FROM 39.0’ Rt 

82+91.32 "IMT2" TO CL INTERSECTION STA 83+62.50 "IMT2".  

FINAL REMOVAL LIMITS MAY BE ADJUSTED AS DIRECTED 

BY ENGINEER.

(SEE NOTE 3)

885

875

865
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SCALE: (EXCEPT AS SHOWN)
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H - 1"=20’

V - 1"=2’
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DRAINAGE PROFILES

DRAINAGE SYSTEM No. 136

H - 1"=20’

V - 1"=4’

¨848.6
849.0 (INVERT)

R/W

�

CANAL

848.80

a

S=0.35%
849.00

12" CSP

X 57’

b

c

Maint VALVE

167’ Lt 201+73.50 "GE1"

SEE NOTE 1, THIS SHEET

˝ No. 28

CSP RISER w/DEBRIS CAGE

164.50’ Lt 202+02.00 "GE1"

LIP=851.00

TG=852.50

˝ No. 42

.

.

.

.

.

.

.

.

.

e

a

g

b

¨876.52

EXIST. 21"

SCSP

G1 DI, TG=878.58, H=2.10’

1.80’ LT 393+50.61 "GE1"

GRATE TYPE 24-12

REMOVE 

EXIST. DI

876.64

883.42

OG/FG

G1 DI, TG=885.38, H=2.0’

2.80’ LT 396+50.00 "GE1"

GRATE TYPE 24-12

¨885.41

END SCSP

1.80’ LT 398+00.00 "GE1"

883.35

880.69

880.62

G1 DI, TG=882.65, H=2.0’

2.80’ LT 395+00.00 "GE1"

GRATE TYPE 24-12

c

21" SCSP x 155’

 

21" SCSP x 155’

 
d

21" SCSP x 155’

 
f

DRAINAGE SYSTEM No. 132
Maint VALVE

167’ Lt 201+73.50 "GE1"

SEE NOTE 1, THIS SHEET

˝ No. 28

DRAINAGE SYSTEM No. 137

c

d

.

.

.

.

.

.

.

.

.

¨833.5

S=1.50%

BASIN

OG

FG

835.0 (INVERT)

835.00

833.75

CSP RISER w/DEBRIS CAGE

164.50’ Lt 202+02.00 "GE1"

LIP=837.00

TG=838.50

˝ No. 42

a
JUNCTION STRUCTURE

206.43’ Lt 201+75.93 "GE1"

D1=D2=18", B=12", C=3.6’

L=3.6’, Hb=24", SKEW=48^08’

˝ No. 11

12" CSP

X 82.5’

H - 1"=20’

V - 1"=4’

880

885

890

835

845

890

885

880

875

860

850

NOTE:

1. MAINTENANCE VALVE TO BE CENTERED WITHIN TOP

OF BERM, IF APPLICABLE, WITH VALVE COVER SET 

4" Min ABOVE FG AS DIRECTED BY ENGINEER.  VALVE 

LOCATION SHALL BE MARKED WITH OBJECT MARKER.

b

JOIN

EXISTING

CANAL

˝ No. 28
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A

A

10.

9.

AND SHALL BE FREE FROM PROTRUDING WIRES

7.

6.

CHANNEL SHALL BE CONSTRUCTED IN CATCH BASINS HAVING INLET PIPES5.

DIMENSIONS:4.

3.

2.

1.

NOTES

CORNER

CLEARANCE (Typ)

ANCHOR

Typ

GUTTER

NO 3 DEFORMED BAR

APRON

ITEM

90^ 3
"

8"

CONTRACT 

STR
A

IG
H

T

G
R

A
D

E

W

CURB

DOWEL

D
ia

P
I
P

E

D

H

M
H

C L
 SLOPE 

�" PER 1’

P
I
P

E

D
ia

POURED SEPARATE ONE AT EACH

TO BE USED WHEN TOP IS 

2" END

2"

2"

3" 2"

2’-6"
R=4"

2
’
-
0

"

21"

 4�"

6"

3" Min

4" TYP)

6"Min

 6
"
 M

i
n

FOR t=6"

FRONT OF BOX 

TO LINE UP 

WITH TOP OF 

CURB

(SEE NOTE 4)

R=3"

SURFACE OF ALL EXPOSED CONCRETE IN BASIN SHALL CONFORM IN SLOPE,

GRADE COLOR, FINISH AND SCORING TO EXISTING OR PROPOSED CURB AND 

WALK ADJACENT TO THE BASIN  

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

CONCRETE SHALL BE MINOR CONCRETE.

CONNECTOR PIPE SHALL BE HORIZONTALLY CENTERED ON THE WALL OF 

THE CATCH BASIN WHICH FACES THE CONNECTOR PIPE.

CURVATURE OF THE LIP AND SIDEWALLS AT THE OPENING SHALL BE FORMED

BY CURVED FORM AND SHALL NOT BE MADE BY PLASTERING.

D= 3’ UNLESS OTHERWISE SPECIFIED  ON THE PLAN.

WHERE H MINUS SHELF HEIGHT IS LESS THAN 2�’ THE CHANNEL

MAY BE OMITTED.

STEP SPACING: 

IF H IS 3.5’ OR LESS, NO STEPS ARE REQUIRED. 

IF H IS MORE THAN 3.5’ AND NOT MORE THAN 4’ , INSTALL 1

STEP 12" ABOVE THE FLOOR.

IF H IS MORE THAN 4’, INSTALL STEPS 12" APART WITH THE TOP 

STEP 20" TO 24" BELOW THE TOP SURFACE OF THE BASIN.  

WHEN THE  BASIN HAS A CHANNEL USE H MINUS SHELF HEIGHT TO 

DETERMINE STEP SPACING.

PIPES SHALL BE TRIMMED TO THE FINAL SHAPE AND LENGTH BEFORE

CONCRETE IS POURED.

STEP-ALHAMBRA

FDY.A-3320 OR

EQUAL APPROVED

BY CITY.

DD-1

.
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.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

3

2

PROTECTION BAR

3" R

A
D

J
A

C
E

N
T

 

C
U

R
B

 F
A

C
E

 3
"

SUPPORT BOLT-ALHAMBRA FDY. A-1572 OR EQUAL

APPROVED BY CITY

ADJUSTING NUTS TO BE TIGHTENED AND SECURED IN PLACE

WHEN STEEL PLATE ANGLE IS IN PROPER POSITION

FACE PLATE AND ANCHORS-ALHAMBRA FDY. A-3911 OR

EQUAL APPROVED BY CITY

FACE PLATE SHALL BE EMBEDDED 4" IN ADJACENT CURB ON 

EACH SIDE OF OPENING.

 

PROTECTION BAR SHALL BE 1" DIAMETER PLAIN STEEL.  EMBED 5" AT 

EACH END.  CENTER IN OPENING WHEN SUPPORT BOLTS ARE NOT USED.

 

SUPPORT BOLTS ARE REQUIRED IF WIDTH OF OPENING EXCEEDS 5’.  

MAXIMUM SPACING OF BOLTS IS 4’.

 

ALL EXPOSED METAL PARTS SHALL BE GALVANIZED.

A.

B.

C.

D.

NOTE:

T=6" IF H IS 4’ OR LESS.

T= 8" IF H IS BETWEEN 4’ AND 8’.

T=10" IF H IS 8’ OR MORE.

THICKNESS OF THE WALL UNDER THE OPENING SHALL BE T + 2" WHEN W 

EXCEEDS 7’-0".

SEE CATCH BASIN INLET DETAIL

T

T

T

T

W + 2T

T

D
+

T
+

6
"

TC AND FL ELEVATIONS

TO BE GIVEN ON PLANS

EXPANSION

JOINT

NO.3 REBAR 6" O.C. AND 

AS SHOWN AROUND FRAME

TC AND FL ELEVATIONS

TO BE GIVEN ON PLANS

22" DIAMETER CLEAR OPENING.  

FRAME AND COVER: ALHAMBRA FDY.

A-1530 LOCKING OR EQUAL APPROVED BY CITY.

GUTTER LIP TO

PARALLEL TC GRADE

W SHALL BE AS SPECIFIED ON THE PLAN OR 4’ MIN.

T>6", WIDENING OF WALL SHALL BE ON STREET SIDE.

H SHALL BE AS SPECIFIED ON THE PLAN.

 AND NAILS. FLOOR OF CHANNEL SHALL BE GIVEN A STEEL-TROWELED FINISH.

8.

THE INLET IS PER MODIFIED CITY OF RIVERSIDE CATCH BASIN, 

STANDARD DRAWING NO. 405.

TOP OF BASIN SHALL SLOPE 2% TOWARDS CURB EXCEPT WHEN OTHERWISE 

SHOWN ON THE PLAN OR TO FIT EXISTING SIDEWALK.  TOP sHALL BE POURED

MONOLITHIC WITH SIDEWALK IF CURB SIDEWALK IS USED.

2"

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 => trstr

844840ic

D
A

T
E

 P
L

O
T

T
E

D
 =

>

1
7

:
5

8

2
9

-
A

P

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 CU EA 448401

ALAN 

R. BISI

C62808

6-30-12

08227

D
E

S
I
G

N
M

A
R

K
 P

E
R

T
I
L

E
A

L
A

N
 R

. 
B

I
S

I

M
O

H
A

M
M

A
D

 A
B

D
R

A
B

O
H

NO SCALE

DRAINAGE DETAILS

TOP VIEW

CHANNEL DETAIL

DOWEL DETAIL

DRAINAGE INLET CITY OF RIVERSIDE-TYPE 405

SECTION A-A

CATCH BASIN INLET

DRAINAGE SYSTEMS 

APPLICABLE TO THIS SHEET

35a 65c

78c 78e

92c 109b

109d

0
3
-
2
9
-
1
1

3-29-10

08 91Riv 15.6/21.6 274 2028

4-25-11

76c

59c

89c

118c
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Min

Typ

t

D

L

P
I
P

E

WING ON EITHER OR 

BOTH SIDES AS

SHOWN ON PLAN

STATION LINE

W

CONTRACT ITEM

GUTTER LIP TO PARALLEL

A

A

C C

B

B

ANCHOR
CURB

S
T
R
A

IG
H

T

G
R
A

D
E

G
U

T
T

E
R

NOTES

H

(2’-0")

2.

3.

4.

5.

6.

7.

8.

9.

THE INLET IS PER MODIFIED CITY OF RIVERSIDE CATCH BASIN,

STANDARD DRAWING NO. 407.

CURVATURE OF THE LIP AND SIDEWALLS AT THE OPENING SHALL BE FORMED

BY CURVED FORMS AND SHALL NOT BE MADE BY PLASTERING.

1.

10.

ID

C
 M

H

TC GRADE

CONCRETE SHALL BE MINOR CONCRETE.

CONNECTOR PIPE SHALL BE HORIZONTALLY CENTERED ON THE WALL

OF THE DEEP PORTION OF THE CATCH BASIN WHICH FACES THE

CONNECTOR PIPE.

2’-0" 2’-0"

2’-6"

22"

R= 4"

2
’
-
0
"

R= 4"

2’-6"

6" C-C

6"

4’-0"

6"

6"

4�"

1
’
-
4
�
"

4�"

6
"

6"

2’-0"

8"

3
"

3"

R= 3"

6
"

6
"

4"

NO 3 REBAR 

SURFACE OF ALL EXPOSED CONCRETE IN BASIN SHALL CONFORM IN SLOPE,

GRADE, COLOR, FINISH AND SCORING TO EXISTING OR PROPOSED CURB

AND WALK ADJACENT TO THE BASIN AND SHALL BE FREE FROM PROTRUDING

WIRES AND NAILS. FLOOR OF CHANNEL SHALL BE GIVEN A STEEL-TROWELED 

FINISH.

22" DIA CLEAR OPENING

DD-2

NO. 3 DEFORMED

1" PER 1’
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3

2

PROTECTION BAR

3" R

A
D

J
A

C
E

N
T

 

C
U

R
B

 F
A

C
E

 3
"

SUPPORT BOLT-ALHAMBRA FDY. A-1572 OR EQUAL

APPROVED BY CITY

ADJUSTING NUTS TO BE TIGHTENED AND SECURED IN PLACE

WHEN STEEL PLATE ANGLE IS IN PROPER POSITION

FACE PLATE AND ANCHORS-ALHAMBRA FDY. A-3911 OR

EQUAL APPROVED BY CITY

FACE PLATE SHALL BE EMBEDDED 4" IN ADJACENT CURB ON 

EACH SIDE OF OPENING.

 

PROTECTION BAR SHALL BE 1" DIAMETER PLAIN STEEL.  EMBED 5" AT 

EACH END.  CENTER IN OPENING WHEN SUPPORT BOLTS ARE NOT USED.

 

SUPPORT BOLTS ARE REQUIRED IF WIDTH OF OPENING EXCEEDS 5’.  

MAXIMUM SPACING OF BOLTS IS 4’.

 

ALL EXPOSED METAL PARTS SHALL BE GALVANIZED.

A.

B.

C.

D.

NOTE:

FRAME AND COVER: ALHAMBRA FDY.

A-1530 LOCKING OR EQUAL

APPROVED BY ENGINEER.

STEP ALH.FDY.

A-3320 OR EQUAL

APPROVED BY CITY

T T

T

FRONT OF BOX

TO LINE UP

W/ TOP OF CURB

FACE IF T=6"

(SEE NOTE 4)

SEE CATCH INLET DETAIL

 

TO BE USED WHEN TOP IS POURED 

SEPARATE ONE AT EACH CORNER.

4’+2T

No.3 REBAR 

6" C-C AND 

AS SHOWN 

AROUND FRAME.

EXPANSION

JOINT

3"

2"
2"

3"

DIMENSIONS:

W SHALL BE AS SPECIFIED ON THE PLAN OR 8’ MIN.

H SHALL BE AS SPECIFIED ON THE PLAN. 

D=3’ UNLESS OTHERWISE SPECIFIED ON THE PLAN.

t=6" IF H IS 4’ OR LESS.

t=8" IF H IS BETWEEN 4’ AND 8’.

t=10" IF H IS 8’ OR MORE.

t>6", WIDENING OF WALL SHALL BE ON STREET SIDE.

CHANNEL SHALL BE CONSTRUCTED IN CATCH BASINS HAVING INLET PIPES.

WHERE H MINUS SHELF HEIGHT IS LESS THAN 2�’ THE CHANNEL 

MAY BE OMITTED. SEE DRAINAGE DETAIL No. 1 FOR CHANNEL DETAIL.

PIPES SHALL BE TRIMMED TO THE FINAL SHAPE AND LENGTH BEFORE

CONCRETE IS POURED.

STEP SPACING:

IF H IS 3.5’ OR LESS, NO STEPS ARE REQUIRED.

IF H IS MORE THAN 3.5’ AND NOT MORE THAN 4’, INSTALL ONE STEP 

12" ABOVE THE FLOOR. IF H IS MORE THAN 4’, INSTALL STEPS 12" 

APART WITH THE TOP STEP 20" TO 24" BELOW THE TOP SURFACE OF THE 

BASIN. WHEN THE BASIN HAS A CHANNEL USE H MINUS SHELF HEIGHT TO

DETERMINE STEP SPACING.

TOP OF BASIN SHALL SLOPE 2% TOWARD CURB EXCEPT WHEN OTHERWISE

SHOWN ON THE PLAN OR TO FIT EXISTING SIDEWALK. TOP SHALL BE POURED

MONOLITHIC WITH SIDEWALK IF CURB SIDEWALK IS USED.

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET
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T
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N
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L
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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
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NO SCALE

PLAN VIEW

SECTION B-B
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SECTION C-C CATCH BASIN INLET
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12" Min
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DD-3

E BARS-2 ABOVE &

 2 BELOW OPENING

E BARS-2 ABOVE &

 2 BELOW OPENING

REINFORCING STEEL SHALL BE 1�" CLEAR FROM FACE OF CONCRETE UNLESS

OTHERWISE SHOWN. 

REINFORCING STEEL FOR INSIDE FACE OF CATCH BASIN SHALL BE CUT AT CENTER 

OF OPENING AND BENT INTO WALLS OF MONOLITHIC CATCH BASIN CONNECTION.  

REINFORCING STEEL FOR OUTSIDE FACE OF CATCH BASIN SHALL BE CUT 2" CLEAR 

OF OPENING.

CONNECTION SHALL BE PLACED MONOLITHIC WITH CATCH BASIN.  THE ROUNDED EDGE 

OF OUTLET SHALL BE CONSTRUCTED BY PLACING CONCRETE WITH THE SAME CLASS OF 

CONCRETE AS THE CATCH BASIN AGAINST A CURVED FORM WITH A RADIUS OF 3".

CONNECTIONS SHALL BE CONSTRUCTED WHEN:

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

(B) ANGLE A FOR PIPES THROUGH  30" IN DIAMETER IS LESS THAN 70 DEGREES 

    OR GREATER THAN 110 DEGREES. 
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J BAR

INLET INLET

TYPE 1TYPE 2

GALVANIZED STEEL ANGLE.

1. FLOOR OF BOX SHALL BE TROWLED SMOOTH.

2. IF THE TOE OF SLOPE IS ALLOWED WITHIN THE R/W, INLET TYPE 1

BEGINS AT THE TOE RATHER THAN AT THE R/W LINE.

4. TOP OF INLET STRUCTURE (TYPE 1 & 2) SHALL BE FLUSH WITH ADJACENT

SURFACE WHERE PRACTICAL.

6. NORMAL CURB FACE AT THE POINT M AND Q. CURB FACE IS B + 5" AT POINT

3. FOR OPEN DITCH (TYPE 2), THE 24" EXTENSION BEYOND THE R/W

LINE IS NOT REQUIRED WHEN BACK OF WALK IS 24" OR MORE FROM

THE R/W LINE; HOWEVER, THE PIPE SHALL EXTEND TO THE R/W

LINE IN ANY EVENT.

5. A HEADED STEEL STUD �" x 6-�"  WITH A 1" HEAD ATTACHED BY A

FULL PENETRATION BUTT WELD MAY BE USED AS AN ALTERNATE ANCHOR.

N AND P.

7. THE 3" LEG OF THE �" DIA. ANCHORS SHALL BE PARALLEL TO THE TOP OF

SIDEWALK.

S
SPACING

7"

7"

7"

7"

7"

6"

5"

6-1/2"

5"

4"

3-1/2"72"

66"

60"

54"

48"

42"

36"

30"

24"

18"

12"

FOR S=48" AND LESS,

B=3"

USE 2-1/2"x2"x3/8"

 GALVANIZED STEEL ANGLE.

OTHERWISE, B=4". USE 3-1/2"x3"x1/2"

J BARS ARE #3

BAR

90^

�"

�"

3"
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SEE NOTE 8
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BATTER 3;12

SEE NOTE 8
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6" 6"

#3 @ 12" MAX O.C.

4"

6"

1"

RECTANGULAR

FRAME AND

COVER PER

STD. PLAN 152

HINGE COVER AT

TOP OF FRAME

PIPE PER

IMPROVEMEMNT

OR GRADING

PLAN

SEE NOTE 8

R
/W

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

24"

4
"

6"
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"

SECTION

INLET TYPE 2

^

DD-4

DS # ELEV BELEV A ELEV N ELEV P

36

126

POINT A

POINT B

860.15

NOTES:

NOTES:

859.95 860.14860.16

135 861.14 861.12861.15861.24

S (FT)

4.0

3.0

3.0

876.66876.73876.70 876.73

10"

STANDARD PLAN 151-1

FOR S=30" AND LESS, USE 2 ANCHORS. 

OTHERWISE, USE 3 ANCHORS.

9. THE PARKWAY DRAIN IS PER AMERICAN PUBLIC WORK ASSOCIATION (APWA),

8. SLOPE = 2.0% MIN UNLESS OTHERWISE SHOWN ON PROJECT PLANS
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NOTES:

1. CONCRETE SHALL BE MINOR CONCRETE MINOR STRUCTURE.  WHEN STRUCTURE 

   IS TO BE CONSTRUCTED WITHIN THE LIMITS OF A PROPOSED SIDEWALK OR 

   IS CONTIGUOUS TO SUCH SIDEWALK, THE TOP OF THE STRUCTURE SHALL

   BE POURED MONOLITHIC WITH THE SIDEWALK, USING THE SAME CLASS

   OF CONCRETE AS IN THE SIDEWALK.

 

1 1

2.  DIMENSIONS SHALL BE AS FOLLOWS UNLESS OTHERWISE SPECIFIED ON THE

   PLAN:

        A-B=5’

        C -D =3’

        E-F=5’

        W=3’

3.  FLOOR OF STRUCTURE SHALL BE GIVEN A STEEL-TROWELED FINISH AND

   CONSTRUCTED ON A STRAIGHT GRADE FROM BACK OF STRUCTURE TO

   GUTTER FLOW-LINE AT POINT A.  THE V-SECTION SPECIFIED FOR INVERT

   SHALL EXTEND FROM PIPE OUTLET TO A POINT 3’ FROM THE GUTTER,

   FROM WHICH POINT THE INVERT SHALL BE WARPED TO JOIN THE GUTTER

   FLOW-LINE AT THE STRUCTURE.

4.  REINFORCING STEEL BARS SHALL BE 1" FROM THE BOTTOM OF THE SLAB.

5.  SIDEWALK AND CURB APPURTENANT TO THE STRUCTURE SHALL BE INCLUDED

   IN THE BID.

6.  SURFACE OF ALL EXPOSED CONCRETE SHALL CONFORM TO EXISTING OR

   PROPOSED CURB AND WALK ADJACENT TO THE STRUCTURE.

7.  CORRUGATED METAL FORMS SHALL NOT BE USED FOR SUPPORTING THE

   TOP SLAB.

8.  TOP OF STRUCTURE SHALL SLOPE 2% TOWARD CURB EXCEPT WHEN OTHER-

    WISE SHOWN ON PLAN OR TO FIT EXISTING SIDEWALK.

9.  TRANSITION FROM PIPE TO STRUCTURE, IF REQUIRED, TO BE IN BACK

   OF SIDEWALK.  DIMENSIONS OF TRANSITION SHALL BE SPECIFIED ON

   THE PLAN.
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6" 6"

3"

4"
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R
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SECTION X-X

ANCHOR 

 DETAIL

TOP VIEW

NO. 3 DEFORMED 

BAR

8"

90° 3
"

10"

1�"

C
U

R
B

 L
I
N

E

3" LEG

AT 90 °

NO. 5 DEFORMED

BAR

2 �" x 2�" x�" GALVANIZED

STEEL ANGLE

8�"

6"

NO. 3 REBAR

MAX. 6" C-C

3"

4"
1% min.

22" DIA. CLEAR OPENING FRAME AND

COVER.  ALHAMBRA FOUNDRY A-1530

LOCKING OR EQUAL APROVED BY CITY

CONCRETE

 TRANS.

6"

P
I
P

E
 I

.D
.

STATION 

 LINE

DOWEL

CURB

LENGTH OF CURB

TRANSITION TO

BE SPECIFIED ON

PLAN

CURB

TRANS.

DOWEL TO BE USED

WHEN TOP IS POURED

SEPERATE, ONE AT 

EACH CORNER.
SCORE 

 LINE

ANCHOR

LAID

RADICALLY

6"

NO. 3

REBAR

R/W OR EDGE OF WALK

TRANSITION-

SEE NOTE NO. 9

EDGE OF

WALK

INLET PIPE

MAY JOIN

STRUCTURE AT

ANY ANGLE.

DIRECTION

SHALL BE 

INDICATED ON

PLAN

22"

G
U

T
T

E
R

2
’

6"

NO. 3 REBAR

MAX. 12" C-C

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.
.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

2" 2"
2" 6

"

X

E A FY
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FRAME & 2

TYPE 24

GRATES

A A

�

"

GD-1

10"

1.

2.

"H" IS THE DIFFERENCE IN ELEVATION

BETWEEN THE OUTLET PIPE FLOW LINE

AND THE FLOW LINE OF THE GRATES.

3.  

4. 

PIPE CAN BE PLACED IN WALL SHOWN 

AND/OR IN OPPOSITE WALL.

NOTES: FOR GD-1

TT

T

TT

L
L

T

C

C

T

5.

C

C

12"

Equal   length

legs.  See

For details not shown,  see Standard

L, Varies

2’-3" Max

bent as necessary to clear Reinf

12"

Note 5

REBARS,

SEE NOTE 4

#7    @ 6"

#4 @ 12"

#4 @ 6"

1.5"Clr

1.5" Clr

1.5" Clr

#4 Tot 2

Plan D77A.   �" Frame anchor may be

#3     @ 4"

6. REFERENCE STANDARD PLAN D74B AND D77A 

FOR DETAILS NOT SHOWN.

STEPS - NONE REQUIRED WHEN "H" IS

2’-6" OR LESS. WHERE "H" IS 2’-6" OR MORE,

INSTALL STEPS WITH LOWEST RUNG 1’-0"

ABOVE THE FLOOR AND HIGHEST RUNG NOT

MORE THAN 6" BELOW THE TOP OF THE INLET.

THE DISTANCE BETWEEN STEPS SHALL NOT EXCEED

1’-0" AND SHALL BE UNIFORM THROUGHOUT THE

LENGTH OF THE WALL.  PLACE STEPS

IN THE WALL WITHOUT AN OPENING.

REINFORCING STEEL IN WALLS SHALL

BE #5 @ 12" O.C. EACH WAY AND PLACED 1-1/2" 

CLEAR TO INSIDE OF BOX.  FOR INLETS w/ H>18’,

HORIZONTAL STEEL SHALL BE #5 @ 10" O.C.

BAR MAY BE ROTATED AS NECESSARY TO 

CLEAR OPENING.  WHERE "L" IS 6" OR 

LESS, BAR MAY BE OMITTED.

#

4

 

@

 

1

2

"

36" MAX

PIPE DIA

1-5/8" X 

3-5/8" KEYS

8"

CUT �" 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.

2
’
-
1
1
�
"

8" OR LESS 6"

8"8’-1" TO 18’

18’-1" TO 30’

�" ` ANCHORS

6
"

4
"4" X 3" X �"

634

391

WEIGHT (LB)

456

473

374

No. OF

GRATES

2

2

2

2

2

24-12

24-12X*

24 - 10C*

24 - 10S*

24 - 13*

* - DENOTES BICYCLE-PROOF GRATE

DIKE, CURB, OR CONC.

BARRIER WHERE SHOWN

ON ROADWAY PLANS

DIKE, CURB, OR CONC.

BARRIER WHERE SHOWN

ON ROADWAY PLANS

4" 4"

(FOR PIPE DIAMETERS 36" OR LESS)

4’-0 "

1’-8"1’-8"

4’-0"

4’-0"
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x

x

x

x
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.

T
T

L

C C

DETAIL N

PLAN

(SHAFT NOT SHOWN)

SEE NOTE M

A A

B

B

T
T

L

PLAN
(SHAFT NOT SHOWN)

STREET GRADE

SECTION A-A

SECTION C-C

OMIT THIS STEP IN PAVED STREETS

STREET GRADE

FOR PAVED STREETS

FOR UNPAVED STREETS

(SEE NOTE P)

SEE NOTE M

M
OPTIONAL BOTTOM

GRADE POINTS

SEE NOTE 4

S
T

A
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I
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H

.

.

.
.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

Max Min

 RADIUS  RADIUS

P

h

T T

T

H

T

(
V

A
R

I
A

B
L

E
)

NOTES:

SHAFT . ELEVATIONS ARE SHOWN AT SHAFT CENTER AND REFER TO THE

PROLONGED INVERT GRADE LINE. SEE NOTE L FOR SHIFTING LOCATION.

CEMENT MORTAR AND NEATLY POINTED OR WIPED INSIDE SHAFT.

OTHERWISE SHOWN, STEPS SHALL

STATIONS OF MANHOLE SHOWN ON IMPROVEMENT PLAN APPLY AT CENTER LINE OF

RINGS, REDUCER, AND PIPE FOR ACCESS SHAFT SHALL BE SEATED IN

1.

2.

3.

4.

5.

6.

7.

ALL STEEL 

REINFORCEMENT

8.

#4 4" O.C.

1
’
-
2
" 1
’
-
6
"

4
"

2’-0"

36" R.C.P.

8
"

3
"

3’-0"

3"

3’-6"

1
’
-
2
"

4"

8
"

1
’
-
0
"

3’-0"

8
"

1’-6"

3"

.

4"

8
"

�
"

4
"

2
"

1’-2"

3" 4"

6
"

11"

16" 15"

8�"

2’-0"

3
"

9" 3"

3’-6"

�
"

8
"

8
"

2
"

1’-4" FOR PAVED STREETS

2’-2" FOR UNPAVED STREETS

STEPS SHALL BE �" ROUND , GALVANIZED  STEEL AND ANCHORED

NOT LESS THAN 6"

BE SPACED 1’-5" ON CENTERS.

THE LOWEST STEP SHALL BE NOT MORE THAN 2 FEET ABOVE THE

M-SHAFT SHALL BE CONSTRUCTED AS PER SEC. C-C AND DETAIL N WHEN

L-LENGTH L SHALL BE 4’-0" UNLESS OTHERWISE SHOWN ON IMPROVEMENT

H-HEIGHT H (IN SEC.A-A AND SEC.B-B) SHALL BE NOT LESS THAN  

  BUT MAY BE INCREASED AT OPTION OF CONTRACTOR, PROVIDED  4’-0"

  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 P

  L MAY BE INCREASED OR LOCATION OF MANHOLE SHIFTED   PLAN.

  MEET PIPE ENDS, AT THE OPTION OF CONTRACTOR, EXCEPT THAT  TO

  ANY CHANGE IN LOCATION OF MANHOLE MUST BE APPROVED BY

  THE ENGINEER.

  DEPTH M FROM STREET GRADE TO TOP OF BOX IS LESS THAN 

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

  LARGER VALUES OF P WOULD REDUCE h (IN SEC. C-C) TO

FLOOR OF MANHOLE SHALL BE STEEL-TROWELED.

LEDGE AT SIDE OF MANHOLE FLOOR. (ALHAMBRA FDY. A-3320 OR EQUAL

IN THE WALLS OF STRUCTURE UNLESS

COVER SHALL HAVE LETTER D IN CENTER.

REINFORCING STEEL SHALL BE NO.4 DEFORMED, STRAIGHT BARS

1�" CLEAR FROM FACE OF CONCRETE.

APPROVED BY THE RESIDENT ENGINEER).

CONCRETE SHALL BE MINOR CONCRETE.

INCLUDING 8 FEET.

3’-6" OR LESS.

P-DEPTH P MAY BE REDUCED TO AN ABSOLUTE LIMIT OF 6" WHEN

�" ROUND GALVANIZED

STEEL STEPS 17 O.C.

MANHOLE-CITY OF RIVERSIDE TYPE EZ

5"X 2" PIPE SEAT

(ALHAMBRA FDY. A-3320 OR EQUAL APPROVED BY ENGINEER)

DD-7

ROUND 

EDGES 

OF INLETS

MINIMUM 2’-10�" 

FOR PAVED  STREETS

MINIMUM 3’-6" 

FOR UNPAVED STREETS 

T-T SHALL BE 8" FOR VALUES OF H UP TO AND

T-SHALL BE 10" FOR VALUES OF H OVER 8 FEET

THE JUNCTION STRUCTURE IS PER MODIFIED CITY OF RIVERSIDE EZ MANHOLE, 

STANDARD DRAWING NO. 431.

MANHOLE FRAME AND COVER:

ALHAMBRA FDY A-1495 OR EQUAL

APPROVED BY ENGINEER.

CONCRETE RINGS

AND REDUCER

SEE DRAINAGE

DETAIL NO. 10
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NOTES

2.

3.

4.

1.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

F B T

12"   39"

A & B D OR F

TABLE OF BARS SIZES

FLOOR OF MANHOLE SHALL BE STEEL TROWELED TO SPRING LINE.

ELEVATION "S" APPLIES AT CENTER OF MAIN LINE ON PROLONGATION OF INVERT OF SPUR.

D2

ANGLE

VALUE

C

E

C

C

E

E

C

C

C

E

E

C

E

E

30 40 60 70 80

STORM DRAIN MAIN

ANGLE

VALUE

C

E

C

E

C

E

30 40 50 60 70 80

STORM DRAIN LATERAL

50

GIVEN:

D = 60"2

B = 36"

A = 50^

FIND: C’, E’, & L’

SOLUTION:

C = 4.8 FT.  E = 3.3 FT.M M

C = 2.2 FT. E = 3.2 FT.
L L

3. C’ = C + C = 4.8 FT. + 2.2 FT. = 7.0 FT.
M L

4. E’ = E + E = 3.3 FT. + 3.2 FT. = 6.5 FT.M L

5. L’ = E’ + 1 FT. = 6.5 FT. + 1 FT. = 7.5 FT.

2. ENTER STORM DRAIN LATERAL TABLE WITH GIVEN B & A.

1. ENTER STORM DRAIN LATERAL TABLE WITH GIVEN D & A.

EXAMPLE:

2.6

0.91.21.74.0 2.9 2.2

2.84.0 3.2 2.5 2.4 2.3

0.81.11.52.02.63.5

3.4 2.7 2.4 2.2 2.0 2.0

0.8

1.7

1.01.31.72.23.0

1.61.82.02.32.8

2.4 1.8 1.4 1.1 0.9 0.7

1.31.41.51.61.82.2

1.9 1.5 1.2 1.0 0.8 0.6

42"   84"

90"   144"

#5 @ 3"

#6 @ 3"

#7 @ 3"

#4 @ 6"

#5 @ 6"

#6 @ 6"

27"

30"

33"

5�

6"

6�"

36"

39"

42"

45"

48"

51"

54"

57"

60"

63"

66"

69"

6�"

7"

7�"

7�"

8"

8�"

9"

9�"

9�"

10"

10�"

10�"

11"72"

78" 11�"

12�"84"

90" 13�"

14"96"

15�"

16"

16�"

17"

17"

17�"

17�"

18"144"

138"

132"

126"

120"

114"

108"

102"

12"

15"

18"

21"

24"

27"

30"

33"

36"

39"

42"

45"

48"

51"

54"

57"

60"

63"

66"

69"

72"

78"

84"

90"

96"

102"

108"

114"

120"

126"

132"

138"

144" 18"

17�"

17�"

17"

17"

16�"

16"

15�"

14"

13�"

12�"

11�"

11"

10�"

10�"

10"

9�"

9�"

9"

8�"

7�"

8"

7�"

7"

6�"

6�"

6"

5�"

5�"

5"

4�"

4�"

4"

TABLE OF VALUES FOR F AND T

D1 OR D2

MANHOLE - CITY OF RIVERSIDE TYPE JM

DD-9

COVER SHALL HAVE LETTER D IN CENTER. 

C

E

VALUES FOR A, B, C’, D1, D2, E’, L’, ELEVATION R, AND ELEVATION S ARE SHOWN

ON THE PROJECT DRAWINGS (SEE TABLE)

IF LATERALS ENTER ON BOTH SIDES OF MANHOLE, ACCESS SHAFT SHALL BE LOCATED ON 

THE SIDE RECEIVING THE SMALLER LATERAL.  LATERALS SHALL BE DESIGNATED ON THE 

PROJECT DRAWING AS RIGHT OR LEFT, FACING IN THE DIRECTION OF STATIONING.

LENGTH OF MANHOLE MAY BE INCREASED AT OPTION OF CONTRACTOR TO MEET PIPE ENDS, 

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

RINGS, REDUCER, AND PIPE FOR ACCESS SHAFT SHALL BE SEATED IN CEMENT MOTAR

AND NEATLY POINTED OR WIPED INSIDE SHAFT.

STATIONS OF MANHOLES SHOWN ON PROJECT PLAN APPLY AT INTERSECTION OF CENTER 

LINES OF MAIN LINE AND SPUR.  ELEVATIONS SHOWN AT STATIONS REFER TO PROLONGED 

INVERT GRADE LINES.

BODY OF MANHOLE, INCLUDING SPUR, 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 LONGITUDINAL KEYWAY.

THE MANHOLE PIPE TO PIPE IS PER CITY OF RIVERSIDE JM MANHOLE, STANDARD 

DRAWING NO. 432.
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CENTER OF MANHOLE SHAFT SHALL BE LOCATED OVER CENTER LINE OF STORM DRAIN 

WHEN DIAMETER D1 IS 48" OR LESS, IN WHICH CASE PLACE 4 E BARS SYMMETRICALLY 

AROUND SHAFT AT 45^ WITH CENTER LINE. 

WHEN DEPTH OF MANHOLE FROM STREET GRADE TO TOP OF BOX IS LESS THAN 2’-10�" 

FOR PAVED STREETS OR 3’-6" FOR UNPAVED STREETS, CONSTRUCT MONOLITHIC

SHAFT AS PER DETAIL M.  THE CONTRACTOR SHALL HAVE THE OPTION OF 

CONSTRUCTING SHAFT AS PER DETAIL M FOR ANY DEPTH OF MANHOLE.  WHEN DIAMETER

D1 IS 48" OR LESS, CENTER OF SHAFT SHALL BE LOCATED AS PER NOTE 3.

DETAIL M: 

DEPTH OF MANHOLE SHALL BE 11" MAXIMUM AND 8�" MINIMUM

FROM STREET GRADE TO TOP OF RING SEAT FOR PAVED STREETS, AND 16" 

MAXIMUM AND 15" MINIMUM FOR UNPAVED STREETS.

REINFORCEMENT STEEL SHALL BE ROUND, DEFORMED, STRAIGHT BARS,  1�" CLEAR

FROM FACE OF CONCRETE UNLESS SHOWN OTHERWISE.  TIE BARS SHALL BE NO.  

#3 AND SPACING 18" ON CENTERS OR CLOSER. REINFORCEMENT STEEL SHALL 

CONFORM TO THE REQUIREMENT OF CALTRANS STANDARD SPECIFICATIONS, SECTION 52.

STEPS SHALL BE �" ROUND GALVANIZED STEEL AND ANCHOR NOT LESS THAN

6" IN THE WALLS OF STRUCTURE.  UNLESS OTHERWISE SHOWN THE SPACING

SHALL BE 1’-5" ON CENTERS.  THE LOWEST STEP SHALL BE NOT MORE THAN

2’ ABOVE THE INVERT. 
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CONCRETE SHALL BE STRUCTURAL CONCRETE, BOX CULVERT.



ANY STANDARD PIPE END

SEE RING SECTION

FOR JOINT DETAILS

V
A

R
I
A

B
L

E

THREE SIZES

CEMENT MORTAR

OMIT UNDER NOTE 3

ANY STANDARD PIPE JOINT
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NOTES

STEEL STEPS

.

.

.

CONCRETE FOR POURED UNITS SHALL BE

MINOR CONCRETE

JOINTS SHALL BE FILLED WITH CEMENT

MORTAR AND NEATLY POINTED OR WIPED

ON INSIDE OF SHAFT

COLLAR OF CEMENT MORTAR AROUND

COVER FRAME SHALL BE OMITTED IN

ROCK AND OIL STREETS AND IN PAVED

STREETS

CONCRETE RINGS SHALL BE OF THE DIMENSIONS 

SHOWN AND REINFORCED AS SHOWN HEREON

COVER SHALL HAVE LETTER D IN CENTER

1.

2.

3.

4.

5.

6.

7.

3’-0" Dia

�" ROUND GALVANIZED 

2
�
"

8
"

2
’
-
4
"

1
’
-
2
"

2"

2�"

5
"6"

3"

2’-0" Dia

2
"

4"

2"

2
�
"

2
"

4"

36" R.C.P.

4"

VARIABLE,NOT TO

EXCEED 1’-6"

ADJUST TO REQUIRED

HEIGHT WITH CONCRETE 

RINGS

REDUCER SHALL BE REINFORCED

AS FOR 36 "R.C.P.

2
"

5"

 5"X2" PIPE SEAT 

2�" RINGS SHALL BE REINFORCED WITH

TWO NO 3 STEEL HOOPS; 6" AND 

8" RINGS SHALL BE REINFORCED WITH 

FOUR AND SIX HOOPS;TIED WITH NO 14A.S. & W. 

GAGE WIRE 8" O.C.

�" �"

6"

2
�
"
,
 
6
"

O
R

 8
"

INSIDE Dia. 

2’-0"

2�" 1�" 1�"

�
"1
�
"

1
"

1�"

1
�
"

1�"

�
"

2�" 1"

�" �"

1�"

STEPS SHALL BE �" ROUND GALVANIZED

STEEL. TOP STEP SHALL BE PLACED

DIRECTLY BENEATH THE MANHOLE COVER

FROM WITH LEGS EXTENDING INTO WALL OF

SHAFT ON RADIAL LINES. WIDTH OF ALL

STEPS SHALL BE 1’-2" BETWEEN LEG 

CENTERS EXCEPT WHERE SHOWN OTHERWISE.

SPACING OF STEPS SHALL BE 

1’-5" BETWEEN CENTERS

LENGTH OF SECTIONS OF 36" RCP FOR MANHOLE 

SHAFT MAY BE 1’-0", 2’-0", 3’-0", OR 4’-0" AT 

THE OPTION OF THE CONTRACTOR

DD-10

MANHOLE FRAME AND COVER TO BE

 ALHAMBRA FOUNDRY: A-1495,

OR EQUAL APPROVED BY ENGINEER

ALHAMBRA FDY:A-3320 OR 

EQUAL APPROVED BY ENGINEER

8. THE CONCRETE RINGS,REDUCER, & PIPE FOR MANHOLE

SHAFT IS PER CITY OF RIVERSIDE STANDARD DRAWING No. 451

    CITY OF RIVERSIDE CONCRETE RINGS, REDUCER 

            AND PIPE FOR MANHOLE SHAFT

VERTICAL SECTION OF MANHOLE SHAFT

CROSS SECTION OF CONCRETE RING
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L

D 2

e

.

.

7.0’

t tSpan

1.

 

 

2.

 

 

3.

 

4.

GENERAL NOTES

DESIGN NOTES

TYPE MH

UPPER STRUCTURE

PLAN

PLAN

SECTION A-A

SECTION B-B SECTION D-D STIRRUPS

SECTION C-C

SECTION C-C (OPTIONAL)

Optional

See Note 13

6.5’

7.0’

8.0’

#4 @ 8

3’-6" min

JUNCTION STRUCTURE

Plans shall designate: inlet and outlet pipe diameters, upper

structure or manhole (if required), lateral pipe diameter and

skew (if required), C,H, and Hb.  Manhole or lateral may be omitted.

 

Upper structure, when required, may be any designated inlet type

as shown on Standard Plan D72, D73, D74, D75 or this sheet.

 

Risers shall be positioned to either side of the structure as shown.

 

Each riser shall have a ladder.  For details see Standard Plan D93.

 

Thickness of deck shall vary as necessary to provide a level manhole seat.

 

Reinforcing steel shall be placed 2" clear, except as shown.

 

Maximum skew of lateral pipe B is 45^.

 

Lateral may be placed in either side wall.

 

Where D1 and/or D2 are less than 3.5’, clear distance between

side walls shall be 3.5’.  End walls shall be 6" thick with

#4 @ 12" placed both ways.

 

Side walls shall be flush with the inside of the inlet and outlet

pipes when pipe diameters are 3.5’ or more.

 

L is 5’-0" minimum.

 

When C is not specified, bring the lateral directly into the wall of

the structure.

 

When C is specified, contractor may, at his option, bring the lateral

directly into the wall for use as an inside form.  A collar conforming

with the wall thickness and reinforcement as shown in section B-B

shall be poured around the pipe.

 

When lateral is extended directly into the wall, it shall be mitered

as necessary to be flush with wall.

 

"b" bars shall extend a minimum of 8" on either side of the opening.

 

Adjacent to each side of the opening, place additional reinforcement

equivalent to half the interrupted main reinforcement.

For reinforcement and details not shown, see Section C-C

Maximum fill height = 8.0’

When fill over junction structure is 2’-0" or less,

ts shall be increased by 2".

Designed in conformance with Bridge Design Specifications (1983 AASHTO

Specifications with revisions by Caltrans).

 

Live load: HS20-44 truck.  Earth pressures: 140 PCF vertical,

100 PCF horizontal.

 

Unit stresses: f’c = 3600 PSI; fy = 60,000 PSI.

 

Maximum fill height = 20’.

Span "a" bars
Top and Bottom

8"

8"

8"

8"

8"

9"

9"

9.5"#6 @ 4" 

#6 @ 4.5" 

#6 @ 5.5" 

#6 @ 5.5" 

#5 @ 4.5"

#5 @ 5"

#4 @ 4"

#4 @ 4"3.5’

4.0’

4.5’

5.0’

5.5’

6.0’

6.5’

slab thickness (ts,bs)

3’-0"

"c" bars

#4 @ 4" 

#5 @ 4" 

#5 @ 4" 

#6 @ 4" 9.5"

9"

8.5"

8"

thickness ( t )
B

"b" bars

#5 tot. 4

#5 tot. 4

#5 tot. 4

#5 tot. 4

#5 tot. 4

#6 tot. 45.0’

4.5’

4.0’

3.5’

2.5’

3.0’

Top & bottom

1
0

"

m
in

.

B

"a" bars

1
0

"

#4

#6 @ 6 tot 3

Manhole cover

and frame

2’-0"

Finished grade

and reducer
Concrete rings

*

*

Sidewall
b

5.5’

H

1.

 

 

 

2.

 

 

3.

 

4.

 

5.

 

6.

 

7.

 

8.

 

9.

 

 

 

10.

 

 

11.

 

12.

 

 

13.

 

 

 

 

14.

 

 

15.

 

16.

C

A

B

D

D

C

A

B

R
i
s
e
r
 
p

a
y

 
l
i
m

i
t

t
s

H

3’-0"

@ 8#4

1
0
"

m
in

#4 @ 18

H
b

"c" bars

See Note 16

"a" bars

b
s

m
in

1
0

"
FL

Stirrup

"b" bars

#4

6"

#4

"b" bars

Stirrup

Manhole

seat

2 - #6

"a" bars  

#4   

6"

#4   

#4

"b" bars

(Bundled)

See Note 15

t
s
 
+

 
6

"

t-4"

D1

k
S

w
B

 "a" bars tot. 3       @ 4

2 - #6

 "a" bars tot. 3     

@ 4

"a" bars
C

#4    

Manhole seat #4 Stirrups @ 6

(Top & bottom)

D
2

6"

typ.

9"

min

28"

min

3" typ.

1
D

FLFL

F
L

#4  
Optional

See Note 13

8"B8"

#4 @ 8. Extend

into junction

structure

#4     @ 4 8
"

B
8

"

#4     @ 4structure

into junction

#4 @ 8. Extend

#4 @ 12

x

x

x

x

x
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F
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"
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2
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PP 2’-4" 2’-4"

D bars D bars

3"R3"R

E bar

Station line

SECTION B-B

DETAIL M

PLAN

PLAN
(Shaft not shown)

SECTION A-A

NOTES:

L

DD-14

#6 E bars

3’-3" long

Edges to be rounded

to 3" Radius

3-#4 J bars 4’-8’ long,

3" o.c. Cont. add’l bars

6" o.c. to inside edge

of manhole

Optional outside

face of concrete

#4, H bars

3’-0" long

Min. 2’-10" with

paved streets

Min. 3’-6"  with

unpaved streets

see note 3

Inlet elevation

applies at this point

#4, 18" o.c. both ways,

to be used when D2 is

60" or over

Round edges

to 3" R

                     Max Min

For paved streets    11"  8�"

For unpaved streets  16"  15"

Round 

edges

to 3"R

16" for paved streets

2’-2" for unpaved streets

 

Omit this step

in paved streets

Pipe seat level

see note 4

Grade point

see note 8

(Rings & cover not shown)

(See note 3)

�" ` Galv steel

steps, ˝ No.15 Concrete Rings

& Reducer

˝ No.15

Radius=ID of Spur¨ or 

3’-0" maximum & Note 14

Manhole Frame & Cover

˝ No.16

RIVERSIDE COUNTY FLOOD CONTROL MANHOLE

                MANHOLE No. 2
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DRAINAGE DETAILS
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TABLE OF VALUES FOR "F"

*D2 D1 F *D2 D1 F

36"

39"

42"

45"

48"

51"

54"

57"

60"

63"

66"

69"

72" 11"

78"

84"

90"

96"

102"

108"

114"

120"

126"

132"

138"

144" 18"

17�"

17�"

17"

17"

16"

15�"

14"

13�"

12�"

10�" 

6�" 

7"

7�" 

8"

8�" 

9"

9�" 

9�" 

10"

7�" 

10�" 

11�"

16�" 

* USE D2 OR D1, WHICH IS GREATER

1.  Table of values for "F" are on this plan.

 

2.  CENTER OF MANHOLE SHAFT shall be located over center line of 

   storm drain when diameter D1 is 48" or less in which case place

   E bars symmetrically around shaft at 45 with centerline and omit

   J bars.

 

3.  DETAIL M When depth of manhole from street grade to top of box

   is less than 2’-10�" for paved street or 3’-6" for unpaved street,

   contruct monolithic shaft as per Detail M.  Shaft for any depth of 

   manhole may be constructed as per Detail M.  When diameter D1 is 48"

   or less, center of shaft may be located per note 2.

 

4.  THICKNESS OF DECK shall vary when necessary to provide level pipe 

   seat, but shall not be less than tabular values for F shown on table.

 

5.  REINFORCING STEEL to be round, deformed bars, 1�" clear from inside

   face of concrete unless shown otherwise.

 

6.  STEPS shall be�" round, galvanized steel and anchored not less than 

   4" (inches) in the walls of structure unless otherwise shown.  The

   spacing shall be 16".  The lowest step shall not be more than 2’-0"

   above the invert.  See ˝ No.15

 

7.  RINGS, REDUCER AND PIPE for access shaft shall be seated in mortor

   and neatly painted or wiped inside the shaft.

 

8.  STATIONS of manhole is shown on plan apply at center of shaft.

   Elevations shown at stations refer to prolonged invert grade lines.

 

9.  FLOOR of manhole shall be steel-troweled to springing line.

 

10. BODY of manhole shall be poured in one continuous operation, except

   that a construction joint with a longitudinal key way may be placed

   at the springing line.

 

11. LENGTH L AND EMBEDMENT P shall have the following values unless

   otherwise shown on plan:

          for D2 = 96" or less, L =5’-6", P=5"

              D2 over 96", L=6’-0", P=8"

   L may be increased or location of manhole shifted to meet pipe ends

   when L greater than that shown above is specified, D bars shall be

   continued 6" o.c.

 

12. D BARS shall be #4 for D2=39" or less.  #5 for D2 is 42" to 84" 

   inclusive and #6 for D2 is 90" or over.  Tie bars shall be #3 bars.

 

 

14. Centerline of inlet pipe to intersect inside face of cone at springing

   line unless otherwise shown.

 

13. Concrete shall be Structural Concrete, Box Culvert.
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3�" 3�"36�"

1
�
"

1
�
"

#2 tie bars, 4 required

#2 coils, 7 required

.

When possible use

4-2�" ringe or

equivalent, 24" max

See note 4

See ring sect.

for joint detail

5
"

5
"

1
6

"

2
6

"

4"

3"

V
a
r
i
e
s

2�"

(-2 mortor omit

under not 2)

2
"

24"
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1
6

"

2
4
"
 M

i
n

6"6" 36" Diameter

See step detail 

and note 3

7"

6" 24" Dia. 6"

Eccentric precast

concrete cone

Variable length precast

concrete sections

#4 wire hoops

Std. concrete rings,

3", 8" or 16"

in thickness

1-2 Mortor

Manhole frame & cover

see ˝ No.xx
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.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

THREE SIZES
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�" �"

2
�
"
,
 
6

"

O
R

 8
"

INSIDE Dia. 

2’-0"

2�" 1�" 1�"

�
"1
�
"

1
"

1�"

1
�
"

1�"

�
"

2�" 1"

�" �"

1�"

CROSS SECTION OF

CONCRETE RING

2�" RINGS SHALL BE REINFORCED WITH

TWO #3 STEEL HOOPS; 6" AND 8" RINGS 

SHALL BE REINFORCED WITH FOUR AND SIX 

HOOPS;TIED WITH No.14A.S. & W. GAGE 

WIRE 8" O.C.

14"

on structure

Varies to suit dim. show

4
" 2

�
"

�" ` round

mild steel bar,

bend hot.

5�"

DROP STEP DETAILRIVERSIDE COUNTY FLOOD CONTROL MANHOLE

SHAFT FOR CAST PIPE

 

A

A

PLAN VIEW

 

FRONT ELEVATION

 

SECTION A-A

 

VERTICAL SECTION OF PLAIN CONCRTE 

ECCENTRIC MANHOLE SHAFT

VERTICAL SECTION OF REINFORCED

ECCENTRIC MANHOLE SHAFT

MANHOLD SHAFT NOTES:

5"

2
"

Any std. pipe end

5"x2" pipe seat

36" Special M.H. R.C.P

Manhole frame & cover

see ˝ No. 16

  = When steel forms

are used eliminate 

hook & use upset end.
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1.  ALL JOINTS shall be filled with 1-2  mortor and neatly painted or wiped off inside of shaft.

 

2.  COLLAR of 1-2 mortar around cover frame shall be omitted in rock and oil streets 

   and in paved streets.

 

3.  STEPS shall be�" round galvanized steel.  Top step shall be placed directly beneath the

   manhole cover frame.

   Width of all steps shall be 14" between leg centers.  Except where shown otherwise, spacing

   of steps in shaft shall be 16 inches on center.

 

4.  ECCENTRIC MANHOLE shaft, reducer, and rings may be plain concrete.  for unreinforced 

   sections, the minimum thickness shall be 6 inches.  The concrete used shall be Structural 

    Concrete, Box Culvert.
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45^ T
Y

P.

5^TYP.

7 1/2^TYP.

Lifting Slot if Specified

�"R

�
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�"
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Y
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.

22 1/2^

�
"
 
D

I
A

.

P
I
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O
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�"R

TYP.

1�"TYP.

R=13�"

SYMMETRICAL ABOUT ¾

�"

1"

�"

2�"

3�"

1�"
�"

1"
�" RAD. FILLETS,TYP.
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�"

�"
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4�" 24" 4�"
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6
"

3�" �"

4�"

�" 1�"

�"

�"
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�"

SECTION THRU FRAME

DETAIL OF FRAME

SECTION A-A

COVER FOR 24" CLEAR OPENING FRAME

BOTTOM PLAN OF COVER

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

 

2.  THE FRAME AND COVER SHALL BE COATED WITH ASPHALTUM OR BITUMINOUS PAINT AFTER 

   TESTING AND INSPECTION.

 

3.  COVERS SHALL BE CAST WITH THE LETTERS "D" AND "RCFC&WCD".  THE LETTER "D" SHALL

   BE APPROXIMATELY 2�INCHES HIGH WITH 1/2-INCH WIDTH AND PLACED IN THE CENTER OF

   THE COVER.  ALL LETTERS SHALL BE FLUSH WITH THE FINISHED SURFACE OF COVER.

 

4.  FOUNDRY IDENTIFYING MARK, HEAT AND DATE SHALL BE CAST ON THE BOTTOM OF THE COVER

   AND ON THE INSIDE OF THE FRAME.

 

5.  IMPORTED COVERS AND FRAMES SHALL HAVE THE COUNTRY OF ORIGIN MARKING IN COMPLIANCE

   WITH FEDERAL REGULATIONS.

 

6.  WEIGHT OF FRAME SHALL BE 265 POUNDS.  WEIGHT OF COVER SHALL BE 175 POUNDS.  ACTUAL

   WEIGHTS SHALL BE WITHIN A RANGE OF 95% TO 110%.

 

7.  THE MANHOLE FRAME AND COVER SHALL BE INSPECTED BY THE ENGINEER PRIOR TO SHIPMENT

   TO THE JOB SITE.  ACCEPTANCE WILL BE INDICATED BY THE AGENCY’S MARK.

 

8.  THE PROOF-LOAD FOR TEST METHOD B OF THE STANDARD SPECIFICATIONS IS 40,700 POUNDS.

 

9.  COVERS FOR MANHOLES LOCATED IN EASEMENTS, ALLEYS, PARKWAYS AND ALL OTHER PLACES

   EXCEPT PAVED STREETS SHALL BE PROVIDED WITH SOCKET SET SCREW LOCKING DEVICES.  

   DRILL AND TAP TWO HOLES TO A DEPTH OF ONE INCH AT 90 DEGREES TO PICK HOLE AND 

   INSTALL 3/4-INCH X 3/4-INCH STAINLESS STEEL SOCKET SET SCREWS WITH 3/8-INCH 

   RECESSED HEX HEAD.  ALL THREADS SHALL BE N.C.

NOTES:

RIVERSIDE COUNTY FLOOD CONTROL MANHOLE

    24-INCH MANHOLE FRAME AND COVER
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OF JUNCTION STRUCTURE.

6. JUNCTION STRUCTURE SHALL BE POURED MONOLITHICALLY WITH MAIN LINE, 

7. FLOOR OF STRUCTURE SHALL BE STEEL-TROWELED TO THE SPRING LINE

AND SHALL BE CUT IN CENTER OF OPENING AND

 BENT INTO TOP AND BOTTOM

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

PROJECT DRAWINGS, 

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

8. WHEN CONNECTING TO EXISTING RCB, BREAKOUT LIMITS AND DETAILS 

SHALL BE

INVERT, WITH THE EXEPTION THAT 

12. THE NEED FOR AN EDGE BEAM AND/OR ADDITIONAL REINFORCEMENT 

FOLLOWING CONDITIONS:

a. ANGLE A IS LESS THAN 30^

NOTES:

B T

F BARS T
T

TT B

W BARS

D BARS

F BARS

ANY STANDARD

PIPE JOINT

T

T
B

P

UNDISTURBED EARTH

E BARS

ROUND EDGES

FBARS

C

P

T

T

B

CL

LATERAL/

CONNECTOR PIPE

CONSTRUCTION JOINT

CONSTRUCTION JOINT

D&E BARS

MAIN

LINE RCB

Z
G

G

Z

SECTION G-G

PLAN

SECTION Z-Z

BACKFILL WITH MINOR CONCRETE, OR

COMPACT SOIL TO RELATIVE DENSITY

REQUIRED BY SPECIFICATIONS. BACKFILL

MAY BE OMITTED IF STRUCTURE IS LAID

ON UNDISTURBED EARTH TO STORM

DRAIN WALL

    

S
E

E
 N

O
T

E
 8

A

ELEVATION R SHALL BE SHOWN ON THE PROJECT

2. CONCRETE SHALL BE OF SAME CLASS AS BOX CULVERT.

1. CALTRANS STANDARD DETAIL D82 MAY BE SUBSTITUTED FOR THIS STRUCTURE

IF ANGLE "A" IS 45^ OR GREATER.

DD-17

6
"

 

 #3 OR

 #4 @ 18"

ROUND EDGES TO

APPROXIMATE R

OF ID OF LATERAL 

WITH A MAXIMUM

OF 3’-0"

2
’
-
6
"
 
M
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6
"

 

#3 OR #4 @ 

18 " O.C.

#4@18" o.c.

12"

15"

18"

21"

24"

27"

30"

33"

36"

39"

42"

45"

48"

51"

54"

57"

60"

63"

66"

69"

72"

78"

84"

90"

96"

102"

108"

114"

120"

126"

132"

5"

5"

5"

5"

5�"

5�"

MANHOLE OR TRANSITION STRUCTURE

6"

6�"

6�"

7"
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9�"

9�"

10"

10�"
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17"

17�"
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3. VALUES FOR A, B AND C SHALL BE SHOWN ON THE PROJECT DRAWINGS.

b. OMIT H BARS WHEN SOFFIT OF SPUR IS 12" OR LESS BELOW 

ABOVE FLOOR OF MAIN LINE 12" OR LESS 

10. IF ELEVATION R AND ELEVATION S ARE NOT SHOWN ON THE PROJECT

DRAWINGS THEN THE INLET OPENING SHALL FALL 6" BELOW THE

LINE ELEVATION S SHALL BE SHOWN ON THE PROJECT DRAWINGS IF

THE INLET  OPENING FALLS MORE THAN 6" BELOW  THE SOFFIT OF 

THE MAIN LINE WITH THE INLET PIPE LAID ON A STRAIGHT GRADE

AS STATED ABOVE 

11. 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 

CATCH BASIN CONNECTOR PIPES LESS THAN 50’ IN LENGTH SHALL

SHALL BE INVESTIGATED BY THE ENGINEER FOR ANY ONE OF THE

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

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

#
4
 
@

 
6
"
 
O

.
C

.
#
5
 @

 6
"

CL

D,E,H & G BARS

Elev R.(SEE NOTE 10)

2-H BARS 4" O.C.

(SEE NOTE 5)

Elev S.

(SEE NOTE 10)

2-G BARS  4" O.C. 

(SEE NOTE 5)

5. REINFORCING STEEL SHALL CONFORM TO THE REQUIREMENT OF CALTRANS

   STANDARD SPECIFICATIONS, SECTION 52, AND SHALL TERMINATE 1�" 

   CLEAR OF CONCRETE SURFACE UNLESS OTHERWISE SHOWN.

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

8" FOR B GREATER THAN 96".

NOT BE MORE THAN 5’ ABOVE THE INVERT.

THE FLOOR OF THE RCB AT THE INSIDE FACE.

DRAWINGS ONLY WHEN A STUB IS TO BE PROVIDED FOR A FUTURE CONNECTION. 

SOFFIT OF THE MAIN LINE WITH THE INLET PIPE LAID ON A STRAIGHT

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

CL

ELEVATION R AND ELEVATION S SHALL BE SHOWN WHEN REQUIRED PER 

NOTE 10.

4. STATIONS SPECIFIED ON THE PROJECT DRAWINGS APPLY AT THE INTER-

   SECTION OF CENTER LINES OF MAIN LINE 

   AND LATERALS. EXCEPT THAT STATIONS

   FOR CATCH BASIN CONNECTOR PIPES APPLY

   AT INSIDE WALL OF STRUCTURE

13. THE PIPE TO RCB JUNCTION STRUCTURE IS PER AMERICAN PUBLIC

    WORKS ASSOCIATION (APWA) STANDARD PLAN No. 333-1

W BARS

SEE NOTE 5
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SEE NOTE 4
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#4@18" O.C.BOTH WAYS 

TO BE USED WHEN 

B IS (60^)OR MORE

NEW 

SHOWN ON THE DRAINAGE DETAIL No. 11

JUNCTION STRUCTURE PIPE TO NEW RCB                               
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NOTES:

1. VALUES FOR A, B AND C SHALL BE SHOWN ON THE PROJECT DRAWINGS.

ELEVATION R AND ELEVATION S SHALL BE SHOWN WHEN REQUIRED PER

2. STATIONS SPECIFIED ON THE PROJECT DRAWINGS APPLY AT THE INTER-

SECTION OF CENTER LINES OF MAIN LINE AND LATERALS. EXCEPT THAT

STATIONS FOR CATCH BASIN CONNECTOR PIPES APPLY AT INSIDE WALL

OF STRUCTURE.

3. REINFORCING STEEL SHALL CONFORM TO ASTM A 615M, GRADE 300. (ASTM

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

PROJECT DRAWINGS, AND SHALL BE CUT IN CENTER OF OPENING AND

BENT INTO TOP AND BOTTOM OF JUNCTION STRUCTURE.

LESS ABOVE FLOOR OF MAIN LINE.

FLOOR OF STRUCTURE SHALL BE STEEL-TROWELED TO THE SPRING

LINE.

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

ELEVATION R SHALL BE SHOWN ON THE PROJECT DRAWINGS ONLY WHEN

A STUB IS TO BE PROVIDED FOR A FUTURE CONNECTION.

a. ANGLE A IS LESS THAN ^30

B T

D
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,H
 &

 G
 B

A
R

S

F
 B

A
R

S

C MAINL

LINE RCB

CONSTRUCTION JOINT

L
B

T

T

W BARS

SEE NOTE 3

ROUND EDGE TO

STATION POINT.

SEE NOTE 2
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P

A^

CONSTRUCTION JOINT

D & E BARS

D, E, H & G BARS
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G
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D BARS

F BARS

T

P
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B

E BARS

ANY STANDARD
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ELEV. S,

PLAN
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C LATERAL /
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UNDISTURBED EARTH

DRAIN WALL.

SECTION Z-Z
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ASSOCIATION-SOUTHERN CALIFORNIA CHAPTER, STANDARD PLAN NO.333-1.

THIS PLAN ACCURATE FOR DRAINAGE WORK ONLY.

RETAIN EXISTING 

REINFORCING BARS

AS SHOWN.

RETAIN EXISTING 

REINFORCING BARS

AS SHOWN.

RETAIN 375mm EXISTING 

REINFORCING BARS

AS SHOWN.

BREAKOUT

LIMITS

BREAKOUT

LIMITS

BREAKOUT

LIMITS

BREAKOUT

LIMITS

EXISTING RCB

ELEV. R, SEE NOTE 6
SEE NOTE 6

NOTE 6.

4.

5.

6.

7.

8.

9.

11. MODIFIED JUNCTION STRUCTURE - PIPE TO RCB IS PER AMERICAN PUBLIC WORKS 

MODIFIED JUNCTION STRUCTURE

(PIPE TO EXISTING RCB)

A 615, GRADE 40), AND SHALL TERMINATE 1�" CLEAR OF CONCRETE

SURFACE UNLESS OTHERWISE SHOWN.

b. OMIT H BARS WHEN SOFFIT OF SPUR IS 12" OR LESS BELOW SOFFIT

OF MAIN LINE, AND OMIT G BARS WHEN INVERT OF SPUR IS 12" OR

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

8" FOR B OVER 96".

DRAWINGS THEN THE INLET OPENING SHALL FALL 6" BELOW THE SOFFIT

OF THE MAIN LINE WITH THE INLET PIPE LAID ON A STRAIGHT GRADE

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

ELEVATION S SHALL BE SHOWN ON THE PROJECT DRAWINGS IF THE INLET

OPENING FALLS MORE THAN 6" BELOW THE SOFFIT OF THE MAIN LINE

WITH THE INLET PIPE LAID ON A STRAIGHT GRADE AS STATED ABOVE.

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 FEET IN LENGTH SHALL NOT BE MORE THAN 5 FEET ABOVE INVERT.

THE NEED FOR AN EDGE BEAM AND/OR ADDITIONAL REINFORCEMENT SHALL

BE INVESTIGATED BY THE ENGINEER FOR ANY ONE OF THE FOLLOWING

CONDITIONS:

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

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

THE RCB AT THE INSIDE FACE.

DIMENSIONS SHOWN ON THIS PLAN FOR ENGLISH UNIT.

DRILL 6" DEEP HOLE INTO

EXIST SLAB AND PLACE #5 DOWELS
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EXTEND 18" INTO NEW SLAB

2
’
-
6
"
 

2-H BARS 4" O.C.

SEE NOTE 3

#3 OR #4

@ 18" O.C

2-G BARS 4" O.C

SEE NOTE 3

RETAIN 15" EXISTING 

REINFORCING BARS

AS SHOWN.

DRILL 6" DEEP HOLE INTO

EXIST SLAB AND PLACE #5 DOWELS

W/ NON-SHRINK EPOXY GROUT AT

INTERVALS HALFWAY BETWEEN

EXISTING LONGITUDINAL BARS.  

EXTEND 18" INTO NEW SLAB

BACKFILL WITH 450-C-2000 @ MIX

CONCRETE, OR COMPACT SOIL TO 

RELATIVE DENSITY REQUIRED BY

SPECIFICATIONS. BACKFILL MAY BE

OMITTED IF STRUCTURE IS LAID ON

UNDISTURBED EARTH TO STORM

DRILL 6" DEEP HOLE INTO

EXIST SLAB AND PLACE #5 DOWELS

W/ NON-SHRINK EPOXY GROUT AT

INTERVALS HALFWAY BETWEEN

EXISTING LONGITUDINAL BARS.  

EXTEND 18" INTO NEW SLAB
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@ 18" O.C

ROUND EDGES TO APPROX. R

OF ID OF LATERAL W/ A MAX

OF 3’-0".
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DRILL 6" DEEP HOLE INTO

EXIST SLAB AND PLACE #5 DOWELS

W/ NON-SHRINK EPOXY GROUT AT

INTERVALS HALFWAY BETWEEN

EXISTING LONGITUDINAL BARS.  

EXTEND 450mm INTO NEW SLAB
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60" 9�"
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AND BAR SIZES
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132

126
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114
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96

90

84

78
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69

66

63
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57

54

51

48

45

42
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36
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24
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18

15

12 4

4�

4�

5

5�

5�
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10�
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17�

17�

18

  LATERAL/

CONNECTOR PIPE

A & B BARS

F
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D
2

CL MAIN LINE

STATION

STATION PT.

P

SEE

NOTE 8

N M

D BARS

STATION

F
F

D
1
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<
A

T
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B

N

P
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N

F
 B

A
R
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PLAN

D BARS

ELEV.

STA.

ELEV.

STA.

LONGITUDINAL SECTION

F

D BARS

A BARS

F BARS

ELEV. R

P
B BARS

ELEV. S

F

MAIN LINE

T
T

B

TRANSITION STRUCTURE PIPE TO PIPE

NOTES

3.   FLOOR OF STRUCTURE SHALL BE STEEL TROWELED TO SPRING LINE.

7.   TRANSITION STRUCTURE SHALL BE POURED IN ONE CONTINUOUS

     OPERATION, EXCEPT THAT THE CONTRACTOR SHALL HAVE THE

     OPTION OF PLACING AT THE SPRING LINE A CONSTRUCTION JOINT

     LONGITUDINAL KEYWAY.

1.   THE HORIZONTAL ANGLE OF CONVERGENCE OF DIVERGENCE, , SHALL

     NOT EXCEED 5^ 45’.

 
PROJECTED ON M-M-N

  SECTION N-N-N

DD-19

 

#3 OR #4@18"OC

ROUND EDGES TO RADIUS

OF APPROXIMATE ID OF

LATERAL MAXIMUM 36"

 

6"

#3 OR #4

SEE NOTE 4

 

6"

ROUND EDGES

TO 3" R

#4@18" OC

BOTH WAYS. TO BE USED WHEN

D2 IS 60" OR MORE

#3 OR #4

#3 OR #4

#4@18" OC

BOTH WAYS. TO BE USED

WHEN B IS 60"

OR MORE

 

#3 OR #4

@18" OC

5
"

8
"

11.   WHEN ELEVATION R AND ELEVATION S ARE NOT SHOWN ON PROJECT

      DRAWINGS, INLET PIPE SHALL ENTER MAIN LINE RADIALLY. WHEN

      INLET PIPE ENTERS MAIN LINE OTHER THAN RADIALLY, ELEVATION S

      SHALL BE SHOWN ON PROJECT DRAWINGS, AND INLET PIPE SHALL

      BE LAID ON A STRAIGHT GRADE FROM ELEVATION S TO CATCH BASIN 

      OR GRADE BREAK IN INLET LINE. ELEVATION R SHALL BE SHOWN ON

      PROJECT DRAWINGS ONLY WHEN STUB IS TO BE PROVIDED IN MAIN

      LINE FOR FUTURE CONSTRUCTION OF INLET PIPE.

10.   WHEN THERE IS NO SPUR REQUIRED, A & B BARS SHALL BE OMITTED.

9.   EMBEDMENT P SHALL BE AS SPECIFIED IN THE TABLE, UNLESS

     OTHERWISE SHOWN ON THE PROJECT DRAWINGS.

8.   THE LENGTH OF THE STRUCTURE MAY BE INCREASED AT THE OPTION

     OF THE CONTRACTOR TO MEET RCP ENDS, USING D BARS.

     LONGITUDINAL AND BOTTOM REINFORCMENT IN EXTENDED PORTION

     OF SAME DIAMETER AND SPACING AS SPECIFIED IN THE TABLE, BUT

     ANY CHANGE IN THE LOCATION OF SPUR MUST BE APPROVED BY THE

     ENGINEER.

CL

INCHES INCHES

CL
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 @
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#
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C
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C

#
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#
6
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C

6.   ELEVATION S APPLIES AT INSIDE WALL OF STRUCTURE.

12.   THE MAXIMUM COVER ABOVE THIS STRUCTURE SHALL BE 25’.

      

2.   VALUES FOR A, B, C, D1 AND D2 ARE SHOWN ON THE PROJECT

     DRAWINGS. ELEVATION R AND  ELEVATION S ARE SHOWN WHEN

     REQUIRED BY NOTE 11.

4.   REINFORCEMENT STEEL SHALL CONFORM TO CALTRANS STANDARD SPECIFICATIONS, 

     SECTION 52, AND SHALL TERMINATE 1�" CLEAR OF 

     CONCRETE SURFACES UNLESS OTHERWISE SHOWN. LONGITUDINAL

     BARS SHALL BE #3 OR #4 @ 18" OC OR LESS. 

     FOR STRUCTURES WHERE COVER EXCEEDS 2.5", 

     USE #4 @ 12" O.C. AND ADD VERTICAL REINFORRCEMENT 

     TO SIDE WALLS, USE #8 @ 6" O.C,TYPICAL.

5.   OPTIONAL CONSTRUCTION:  IF JUNCTION STRUCTURE DETAIL 14 IS SPECIFIED

     ON THE IMPROVEMENT PLAN , THE CONTRACTOR SHALL HAVE THE OPTION OF

     CONSTRUCTING THIS JUNCTION STRUCTURE , IN WHICH CASE CONSTRUCTION

     DATA WILL BE FURNISHED BY THE RESIDENT ENGINEER.

14.   THIS PIPE TO PIPE JUNCTION STRUCTURE IS PER AMERICAN PUBLIC WORKS

      ASSOCIATION (APWA), STANDARD PLAN No. 340-1
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13.   CONCRETE SHALL BE STRUCTURAL CONCRETE, BOX CULVERT FOR STRUCTURES 

        WHERE COVER EXCEEDS 25’. MINOR CONCRETE MAY BE USED FOR STRUCTURES 

         WITH LESS THAN 25’ COVER.
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TABLE OF

VALUES FOR T
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NOTE 5.

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

T
T

T TB

TIE BARS

G BARS

HH

SPUR

REINFORCING STEEL

SPRING LINE

UNDISTURBED

EARTH

ROUND

EDGES

Elev S

T

T
B

SEE NOTE 9

Elev R

C MAIN LINE RCP OR

REINFORCED MONOLITHIC

ARCH SEE NOTE 2

J

SEE NOTE 10

H H
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ROUND

EDGE

T

T

L

L LATERAL/

CONNECTOR PIPE

C

B

C

Sta POINT 

CONNECTOR PIPE

SEE NOTE 3

Sta POINT

CONNECTOR PIPE

E AND F BARS

SEE NOTE 8

OC TIE BARS

G BARS

OC TIE BAR

M

M

Z

Z

PLAN

SECTION Z-Z

SECTION M-M

<A

(
5
"
)

THIS JUNCTION STRUCTURE SHALL BE USED WHEN THE OUTSIDE DIAMETER

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 

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

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

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

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

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

TO THE PIPE SURFACE WITHOUT DAMAGING THE REINFORCING STEEL. THE 

TRANSVERSE  REINFORCEMENT OF THE MAIN LINE SHALL BE CUT AT THE

THE MAIN LINE SHALL BE REINFORCED WITH A CONCRETE CRADLE AND

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

IF CONNECTING TO AN EXISTING STORM DRAIN, PORTION OF CRADLE 

OPPOSITE INLET MAY BE OMITTED.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

a.

b.

c.

REINFORCED MONOLITHIC ARCH.

ELEVATIONS R AND S NEED NOT BE SHOWN ON THE PROJECT DRAWINGS 

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

THE SPUR.

THE SPUR.

DD-20

3" Min

1
2

"

3"RTO 

1
2

"

3" Min

6
"

#3 OR #4 @ 18"

#5 @ 3" OC.

#4 @ 6" OC

3" Min

#3 OR #4 @ 18"

#4 @ 6" OCG BARS 

5"

E BARS #5

@ 3" OC

F BARS #5

@ 3" OC

1
�
"

1
�
"

12"

15"

18"

21"

24"

27"

30"

33"

36"

39"

5"

5"

5"

5"

5�"

5�"

6"

6�"

6�"

7"

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

STATIONS SHOWN ON THE PROJECT DRAWINGS FOR LATERALS APPLY AT THE 

INTERSECTION OF CENTER LINES OF MAIN LINE AND LATERAL. STATIONS

SHOWN ON THE PROJECT DRAWINGS FOR CATCH BASIN CONNECTOR PIPES

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

THE CONNECTOR PIPE CENTER LINE.

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

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

ELEVATION R SHALL BE SHOWN ON THE PROJECT DRAWINGS ONLY IF A 

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

OF AN INLET PIPE.

ELEVATION S SHALL BE SHOWN ON THE PROJECT DRAWINGS IF AN INLET

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

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

CATCH BASIN OR GRADE BREAK IN LINE.

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

THE INLET PIPE SHALL ENTER THE MAIN LINE RADIALLY UNLESS OTHERWISE 

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

CONCRETE ENCASEMENT SHALL EXTEND 12" ABOVE THE TOP OF THE MAIN 

 LINE AND TO THE LIMITS OF THE CRADLE.

(SEE NOTE 3)

CONCRETE CRADLE (MINOR CONCRETE)

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

REINFORCING STEEL SHALL CONFORM TO THE REQUIREMENTS OF CALTRANS

STANDARD SPECIFICATIONS, SECTION 52, AND BE PLACED 1�" CLEAR

FROM CONCRETE SURFACES.  UNLESS OTHERWISE SHOWN, F BARS SHALL BE

CARRIED TO A POINT NOT LESS THAN J DISTANCE FROM THE CENTERLINE 

WITH J=7D/12 + 6".

THAN 24". B SHALL NOT EXCEED.75 D OR 39".

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

OTHERWISE, DETAIL 16 SHALL BE USED.

24" AND THE OUTSIDE DIAMETER OF THE INLET PIPE IS LESS THAN 0.5D: 

12. THE PIPE TO PIPE JUNCTION STRUCTURE IS PER AMERICAN PUBLIC WORKS ASSOCIATION

STANDARD PLAN No. 331-2

JUNCTION STRUCTURE PIPE TO PIPE
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FOR OUTLET SEE STD.

CATCH BASIN PLANS

CATCH BASIN 

FLOOR

1:3:5 MIX CONC.

ENCASEMENT

6"6"

�"

C
o
n
c
. 
P

i
p
e

R
.C

.R
.

o
r

CASE-2

CATCH BASIN ABOVE STORM DRAIN
NOTE

ALL CONNECTOR PIPE (within the angles specified for

excavated trench, or when laid on fill which has not 

been densified.

SURFACE OF CONCRETE

AND ROUND EDGES

A

A

D

BACKFILL WITH CONCRETE TO

SPRINGLINE OF LATERAL OR

COMPACT SOIL TO RELATIVE

SPECIFICATIONS

DENSITY REQUIRED BY 

PIPE BEDDING

ELEVATION "S"

See Note Below

BEDDING OF INLET

PIPE

PLAIN or REINFORCED CONCRETE

PIPE or C.M.P.

SECTION B-B

UNDISTURBEB EARTH
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BURN or CUT PIPE TO

Pipe Bedding

O.D.
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O
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.

SECTION C-C

CASE-1-SIDE INLET

NOTES CASES 1 & 2

1. D shall be 24" or less, and in no case shall the 

L2. C of inlet shall be an radius of main storm drain

drawing PROFILE.

except when elevation "S" is shown on project 

NOTES CASES -3- SADDLE CONNECTION

structures or precast Y branches shall be made with saddles.

2. Trim or cut saddle to fit snugly over the outside of the

the connecting pipe.

3. 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 

4. The connecting pipe shall be supported as shown in Case 1 and 2.

B
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Minimum bearing

surface equals

�O.D.

D

C

C

Between

45^& 90^

Sta.

.

.

.

.

.

4"

4
"

1:2 Mix

mortar

PLAN

Varies to

conditions

suit

1:2 Mix motar

Pipe 21" or less

in diameter

4" min.

galvanized.

dwg. PROFILE.

5. Sta. at FL & center of pipe, shown on project 

3. The minimum opening into the existing storm 

drain shall be the outside diameter of the  

connecting pipe plus 1 inch.

CASE-3- SADDLE

CONNECTION

SECTION

4" min.

8
"

m
a
x
.

D

SECTION A-A
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.

.

Case 2) shall be encased when laid within the main line

the inside diameter of the main line. If angle 

is 45^ or less , use Case 1. If angle is greater  

than 45^, use Case 2.

outside diameter of the inlet pipe exceed one-half 

4. All corrugated metal pipe and fittings shall be 

1. Connections to pipes 21" or less in diameter without junction

main pipe and so it’s axis will be on the line and grade of

the saddle pipe.

BURN or CUT PIPE TO

SURFACE OF CONCRETE

AND ROUND EDGES

SADDLE CONNECTION DETAIL
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NOTES:

 

 

 

 

 

1. THE HORIZONTAL ANGLE OF DIVERGENCE OR CONVERGENCE, 0, SHALL

   NOT EXCEED 5°45’.

2. REINFORCING STEEL BAR SIZES, SPACING, PATTERN AND COVER OVER

  THE STEEL SHALL BE AS FOLLOWS:

     RCB TO RCP AND RCB TO ARCH - THAT OF RCB SECTION.

     ARCH TO RCP - THAT OF ARCH SECTION.

     ARCH TO ARCH - THAT OF ARCH SECTION HAVING THE THICKER

     WALLS.  THE BAR LENGTHS SHALL VARY UNIFFORMILY THROUGHOUT

     THE TRANSITION.

3. THE CONCRETE THICKNESS SHALL BE AS FOLLOWS:

     RCB TO RCP AND ARCH TO RCP - THAT OF ARCH OF RCB

     SECTION UNLESS THE WALL THICKNESS OF THE RCP PLUS 4" GREATER,  

     IN WHICH CASE THE CONCRETE THICKNESS SHALL

     VARY UNIFORMLY FROM THAT OF THE ARCH OR RCB SECTION

     TO THAT OF THE RCP WALL PLUS 4".

4. THE INTERIOR SURFACE SHALL BE SMOOTH AND VARY UNIFORMLY

   BETWEEN THE TWO ADJOINING SECTIONS.

5.  AT RCP JUNCTURE, EMBEDMENT P SHALL BE 5" FOR PIPE

   SIZE OF 96" OR LESS, AND 8" FOR PIPE SIZES

   OVER 96".

6.  f’  = 28 MPa (4000 PSI) AT 28 DAYS AND THE CONCRETE SHALL BE THE

   SAME MIX AS THE ADJACENT RCB.

c

7.  ALL STEEL, EXCEPT LONGITUDINAL STEEL SHALL BE GRADE 60

   BILLET STEEL CONFORMING TO ASTM A 615 AND SHALL 

   TERMINATE 1�" CLEAR OF CONCRETE SURFACE UNLESS

   OTHERWISE SHOWN.

8. KEYED CONSTRUCTION JOINTS OF THE SAME DIMENSIONS AS THOSE

   OF THE RCB OR ARCH SECTION MAY BE CARRIED THROUGH THE

   TRANSITION STRUCTURE AT THE CONTRACTOR’S OPTION.  SEE

   SECTION B-B.

9. THE TRANSITION STRUCTURE SHALL BE CONSTRUCTED IN ACCORDANCE

   WITH THE STRUCTURAL NOTES APPLYING TO RCB OR ARCH

   STRUCTURES SHOWN ON THE PROJECT DRAWINGS.

RCP OR 

ARCH

OPTIONAL CONSTRUCTION

JOINT:

  RCB OR ARCH TO RCP USE

  CONST. JOINT OF RCB OR ARCH.

  RCB TO ARCH USE CONST.

  JOINT OF RCB

STEEL PATTERN SHOWN IS

PICTORAL ONLY. SEE NOTES

2 AND 7

SECTION A-A

SECTION B-B

PLAN

B

B

AA

*ARCH MAY HAVE A HORSESHOE-

 SHAPED, CIRCULAR, ELLIPTICAL

 OR SIMILAR CROSS SECTION.
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P. SEE NOTE 5
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3-#4 CIRCULAR TIES FOR PIPES UP TO 

72" IN DIAMETER 

1. CONCRETE SHALL BE MINOR CONCRETE, MINOR STRUCTURE.

A CONCRETE COLLAR IS REQUIRED WHERE THE CHANGE IN 

GRADE EXCEEDS 10 PERCENT.

WHERE PIPES OF DIFFERENT DIAMETERS ARE JOINED WITH A CONCRETE

COLLAR, ’L’ AND ’T’ SHALL BE THOSE OF THE LARGER PIPE.

FOR PIPE SIZE NOT LISTED USE NEXT SIZE LARGER SIZE.

OMIT REINFORCING ON PIPES 24" AND LESS IN DIAMETER AND

ON ALL PIPES WHERE ANGLE ’A’ IS LESS THAN 10°.

JOIN PIPES AT INVERTS WHERE THE SLOPE OF UPSTREAM PIPE

IS LESS THAN THE SLOPE OF THE DOWNSTREAM PIPE, AND JOIN

PIPES AT THE SOFFIT WITH A MITER JOINT WHERE THE SLOPE OF THE

UPSTREAM PIPE IS GREATER THAN THE SLOPE OF THE DOWNSTREAM PIPE.

WHERE REINFORCING IS REQUIRED, THE DIAMETER OF THE CIRCULAR TIES 

SHALL BE D + (2 X WALL THICKNESS) + 8".
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DRAINAGE DETAILS

NO SCALE

WATER QUALITY OUTLET RISER

B

B

A

A

CSP riser

SECTION A-A

�" X 3" Rolled

plate to CSP OD + �"

�"
Typ

CSP riser

�"
Typ

Typ
�"

Typ
�"

Outside diameter of

nominal 48" CSP riser

  

16"

SECTION B-B

�" X 2" Bar

16"

17 - L 2" X 2" X �"

posts equally spaced, Typ

�" X 3"

Rolled plate

�" X 3" X 3"

Tot 4, equally

spaced

L 2" X 2" X �" Posts

�" X 3" X 3", Tot 4,

equally spaced

4 -�" Dia carriage

bolts with square

shoulder, nuts, and

washers

L

 

2

"

 

X

 

2

"

 

X

 

�

"L 2" X 2" X �"

@ 8" on center

�" X 3"

Rolled plate to

CSP OD + �"

Typ top and bottom

NOTES:

L 2" X 2" X �"

Typ

DETAIL 1

48" CSP Riser

12"

T
yp

#5

2"

Clr

�" Dia x 6" 

bolts, Typ

CSP Riser

DETAIL 2

3"

6
"Minor concrete

12"

12 - �" Dia X 6"

Galvanized anchor

bolts with nuts

tightened on CSP,

equally spaced

2. �" X �" (4 mesh per 1")  0.032" wire

   Dia, type 304 stainless steel. 

3. Seal bolt holes and coat connection steel 

   with asphalt mastic (ASTM A491). Trowel 

   asphalt mastic a minimum of �" thick on

   and around connection steel. Use mastic

   to fill corrugations behind washer plates.

#5 @12

#5 x
x

x
x

x
x

x
x

x

x

x

x

x

Bend to

R = 2 �"

Wire mesh

See Note 2

Typ

CSP riser

Wrap wire

mesh around

bottom and

side edges

�" x 6" Galv

anchor bolt 

@ Ea anchor

4
"
 E

m
b
e
d
m

e
n
t

M
in

Top of

Concrete pad

x

�" Dia A36

steel rods

spaced @

6" C-C, EA way

Typ, Weld Ea

intersection

3
"

12"

Band clamp per Detail 5

PLAN

L 2" X 2" X �"

Posts Typ

1. All hardware and fabrication materials

   shall be galvanized except as noted.

�" Dia bolts, Typ

2" x 2" x �" P washer, TypL

�" Dia bolts, nuts &

washer, Typ

See note 3

L3" x 3" x �" x 0’-3", Typ

Concrete footing

�" X 3" Rolled

plate to CSP

OD + �". Holes

for fasteners shall

be cut square to

match bolt

shoulders

L 3" X 3" X �" X 3" Guide angles, 7 required
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Quality Outlet Riser - Type 1", "Water Quality 

Outlet Riser - Type 2", "Water Quality Outlet 

Riser - Type 2" sheets

MISCELLANEOUS DETAILS 

DETAIL 5

BAND CLAMP

DETAIL 4

WIRE MESH SUPPORT FRAME

DETAIL 3

DEBRIS RACK CAGE

C
S

P
 

E
m

b
e
d
m

e
n
t

�"

1
2
"

3
"

1
6

"

1
6
"

D
i
a
 
o
f
 
C

S
P

r
i
s
e
r

3
"

3
"

0
3
-
2
9
-
1
1

3-29-10

08 Riv 91 15.6/21.6 297 2028

4-25-11



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

TRAPEZOIDAL

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

RECTANGULAR

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

1.

2.

3.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

TRIANGULAR

SEE NOTE 1

GRADE TO

DRAIN

GRADE TO

DRAIN
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SYSTEM UNIT W (ft) D (ft) Z REMARKS

RECTANGULAR AND TRAPEZOIDAL DITCH DIMENSIONS

TRIANGULAR DITCH DIMENSIONS

SYSTEM UNIT REMARKS

GRADE TO

DRAIN

GRADE TO

DRAIN

W

Z

1
D

1

Z

      CLASS 3

   CHANNEL LINING

OR OTHER AS SPECIFIED

Z

GRADE TO

DRAIN

X

SEE NOTE

2 AND 3

GRADE TO

DRAIN

DITCH

DD-25

T=4"6" X 6"

MW19 X MW19

WELDED WIRE

FABRIC

(OMIT IF ASPHALT CONC.)

    #4

(SEE NOTE 1)

6" X 6"MW19 X MW19
W

E

L

D

E

D

 

W

I

R

E

F

A

B

R

I

C

T=4"

#4

(SEE NOTE 1)

6" X 6"

WELDED WIRE

FABRIC
T=4"

#4 (SEE NOTE 1)

8" MIN

8" MIN

6"

#
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VARIES

VARIES

7 a

a9

11

a19

43

b49

55

Rectangular

69 a

80 b

a73

111 e

125 a

Bioswale

9 Concrete---Check Dimensionb

b

Concrete

a18 N/A, AC

62

Concrete110

Bioswale/Earthen-Check Dimention

B (ft)

B

B

DRAINAGE DETAIL

52 b 8.0 1.5 2 Concrete

4.0 2.0

2.0

-

1

1

6.0 2.0

4.0 2.0

1.5 1.02.07.0

4.04.0

5.0 1.5 2.0

3.0 1.5 1.0

7.0 1.0 3 1.0

13.0 1.0 1.0

13.0 1.5 4 1.0

8.0 4.01.0 2

4

2.01.0

1.514.0

26.0

1.0 1

var

2.0

CLASS 3

CHANNEL LINING

OR MINOR CONCRETE

CLASS 3 CHANNEL LINING

OR MINOR CONCRETE
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W(ft) D(ft) Z

21.56.0

2.0 1.0 1

20.753.0

b 28.0 1.5 2.082 Concrete
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2-#4 IF ALTERNATIVE

BOTTOM IS USED

ALTERNATIVE BOTTOM OF

CUTOFF WALL
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CUTOFF WALL LENGTH 2’-0" UNLESS
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