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HYDRAULIC DESIGN

DRAINAGE DETAILS

BENCH

FLOOD PLAIN

INLET AND OUTLET
SILLS AT 

PLAN VIEW

SILL

SILL

 

SILL HEIGHT
BACK FILL WITH NATIVE MATERIAL TO

SILL

2.0’
1.0’1.0’

3 @ 6’x6’ RCBC

6.0’

1’SILL

1’

1’

1’

CONSTRUCTION.
5) ALL WORK INCIDENTAL TO CULVERT 

 ABOVE BANK FULL ELEVATION.
4) DO NOT SET ELEVATION OF HIGH SILL/BAFFLES

 FLOW CHANNEL OF STREAM. (THALWEG)
 MATCH STREAM BED ELEVATION IN LOW
3) TOP OF LOW FLOW SILLS/BAFFLES SHOULD

 SEPARATELY AND ATTACHED BY DOWELS.
2) SILLS/BAFFLES ARE TO BE 1.0 FT. WIDE, CAST
 
 BE SUBJECT TO PERMIT CONDITIONS.
 TO APPROVAL BY THE ENGINEER AND MAY
 PASSAGE. NATIVE MATERIAL IS SUBJECT
 PROVIDE A FLAT SURFACE FOR ANIMAL
 PLACED ON TOP TO FILL VOIDS AND
 BARREL(S), NATIVE MATERIAL SHOULD BE
 IS USED TO LINE THE HIGH FLOW CULVERT
 HIGH FLOW CULVERT BARREL(S). IF RIP-RAP
 SUPPLEMENT THE NATIVE MATERIAL IN THE
 BARREL. RIP-RAP MAY BE USED TO
 BE USED TO LINE THE LOW FLOW CULVERT
 EXCAVATED FROM THE STREAM BED MAY
 CONSTRUCTION. ONLY MATERIAL THAT IS
 FLOODPLAIN AT THE PROJECT SITE DURING
 EXCAVATED FROM THE STREAM OR
 MATERIAL CONSISTS OF MATERIAL THAT IS
 CONTINUOUS LOW FLOW CHANNEL. NATIVE
 IN THE CULVERT SHALL PROVIDE A
1) NATIVE MATERIAL BETWEEN SILLS/BAFFLES

*NOTES:

LOW SILLS

1’

1’

LOW FLOW BARRELS

LOW FLOW BARRELS

LOW FLOW CHANNEL SILLS
SKEWED MULTI-BARREL CULVERT

DETAIL U
(NOT TO SCALE)

HIGH SILL

B

8:
17:1 D

( Not to Scale)

STANDARD BASE DITCH

-L- STA. 66+71 (LT)

DETAIL J

B= 2Ft.

Min. D= 1Ft.

Ground

Natural

Ground

Natural

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

-Y4- STA. 20+24 TO STA. 20+81 (LT)

DETAIL X

B= 3Ft.

Max. d= 3.0Ft.

Min. D= 3.0Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0’

Type of Liner= CL I Rip-Rap

Geotextile

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

Flatter

4:1 or D

-Y5- STA. 18+00 TO STA. 20+50 (LT)

Min. D=1.5 Ft.

DETAIL AA

Ground

Natural

Fla
tte
r3:

1 o
r

Slope

Fill

DETAIL Y

-Y7-

FLATTER

3:1 OR

FL
ATT

ER4:
1 O

R

-Y7- STA. 15+00 TO STA. 16+08 (LT)

Natural 
Ground

D

( Not to Scale)

STANDARD ’V’ DITCH

Min. D=1.0 Ft.

Point

Shoulder

B

3:
13:1 D

( Not to Scale)

STANDARD BASE DITCH

-L- STA. 123+48 (RT)
-L- STA. 123+46 (LT)

DETAIL R

B=6.0 Ft.

Min. D= 1.5 Ft.

Ground

Natural

Ground

Natural

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

or flatter

6:1 D

-L- STA. 29+00 TO STA. 31+05 (RT)

Min. D=0.5 Ft.

DETAIL B

Ground

Natural

or
 fl
at
te
r6:

1

Slope

Fill

1.0 FT.

KEY-IN

GROUND

NATURAL

D

MIN. D=4.0 FT.

1.5 FT.

GROUND

NATURAL

BANK STABILIZATION

DETAIL S

Type of Liner= CL I Rip-Rap

-L- STA. 123+54 (193’ RT)
-L- STA. 122+82 (180’ RT) TO 

-L- STA. 119+17 (62’ LT)
-L- STA. 118+71 (75’ LT) TO 

-L- STA. 67+65 TO STA. 71+50 (RT)
-L- STA. 68+22 TO STA. 71+50 (LT)
-Y- STA. 20+90 TO STA. 24+33 (LT)

Min. D=1.0 Ft.

Slope

Ditch

Front

Ground

Natural

Flatter

4:1 or D
Fla
tte
r4:

1 o
r

( Not to Scale)

SPECIAL CUT DITCH

DETAIL H

3:1

B

D

( Not to Scale)

Fla
tte
r3:1

 o
r

SPECIAL LATERAL BASE DITCH

-Y4- STA. 10+93 TO STA. 11+50 (LT)

Slope

Fill

DETAIL K

B= 2Ft.

Max. d= 2.5Ft.

Min. D= 2.5Ft.

Type of Liner= CL I Rip-Rap

Geotextile

Flatter

3:1 or 

Ground

Natural

d

 

-L- STA. 120+52 TO STA. 121+00 (RT)

Ground
Natural

(Variable)
CHANNEL BED

EXISTING BANK d

Length=20.0 Ft.

d=5.0 Ft.

Est.= 140 Tons of Class I Rip-Rap

BANKEX
IST
IN

G60" RCP

3 @ 6’X6’ RCBC

-L-

HW

Ground
Natural

(Variable)
CHANNEL BED

EXISTING BANKd
BANKEX
IST
IN

G
-L-

1.0 FT.

KEY-IN

(STD. NO. 876.02)

RIP RAP AT PIPE OUTLET

(SEE PLAN VIEW FOR LIMITS)

ADDITIONAL BANK STABILIZATION

( Not to Scale)

DETAIL W

 

RIP RAP AT OUTLET

D Fla
tte
r6:

1 o
r

( Not to Scale)

SPECIAL CUT DITCH w/HINGE

6.0’

4:1

3
:1

-L- STA. 20+00 TO STA. 25+00 (LT)

DETAIL A

Min. D=1.5 Ft.

Ground

Natural

Slope

Ditch

Front

( Not to Scale)

PIPE OUTLET CHANNEL

DETAIL G

-L- STA.32+59 TO STA.32+76 (RT)

Ground
Natural

Ground
Natural

(Variable)
CHANNEL BED

MATCH EXISTING

Geotextile

VARIA
BL

E

M
ATC

H 
EX
IST
IN

G 
VARIABLE

Est.= 32 Tons of Class I Rip-Rap

Geotextile= 45sy

Length= 20Ft.

D

( Not to Scale)

SPECIAL CUT DITCH

Ground

Natural Slope

Ditch

Front

Flatter

5:1 or

Min. D=0.5 Ft.

4:
1 

DETAIL D

-L- STA. 31+65 TO STA. 32+50 (RT)

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

Flatter

3:1 or D

-L- STA. 96+00 TO STA. 98+50 (LT)
-Y6- STA. 10+40 TO STA. 11+50 (LT)
-Y5- STA. 14+50 TO STA. 18+00 (LT)
-Y5- STA. 14+25 TO STA. 15+50 (RT)

Min. D=1.0 Ft.

DETAIL Z

Ground

Natural

Fla
tte
r4:

1 o
r

Slope

Fill

B

-L- STA. 26+50 TO STA. 27+21 (RT)
-Y- STA. 21+26 TO STA. 21+65 (RT)

B=3 Ft.

Min. D=1.0 Ft.

Ground

Natural
3:1 D

Fla
tte
r3:1

 o
r

( Not to Scale)
SPECIAL LATERAL BASE DITCH

DETAIL C

Slope

Fill

D

B

( Not to Scale)
SPECIAL LATERAL BASE DITCH

-L- STA. 107+00 TO STA. 115+74 (RT)
-L- STA. 102+50 TO STA. 116+50 (LT)
-L- STA. 90+82 TO STA. 96+00 (LT)

DETAIL O

B=2 Ft.

Min. D=1.5 Ft.

Ground

Natural

Slope

Fill

Flatter

3:1 or
Fla
tte
r4:1

 o
r

D

B

( Not to Scale)
SPECIAL LATERAL BASE DITCH

-L- STA. 116+45 TO STA. 117+89 (RT)

DETAIL P

B=3 Ft.

Min. D=3.0 Ft.

Ground

Natural

Slope

Fill
3:1

Fla
tte
r4:1

 o
r

-L- STA. 91+50 TO STA. 95+50 (RT)
-L- STA. 84+35 TO STA. 91+49 (RT)

B=2.0 Ft.

Min. D=2 Ft.

Slope

Ditch

Front

Fla
tte
r4:1

 o
r

B

DFlatter

3:1 orGround

Natural

SPECIAL LATERAL BASE DITCH

DETAIL N

( Not to Scale)

( Not to Scale)

FILL IN EX. DITCH

Flatter

5:1 or D

DETAIL M

Ground

Natural

Flat
ter

4:1 
or

Min. D=0.5 Ft.

Ex. Ditch

Fill in

Ground
Natural

-Y4- STA. 12+41 TO STA. 13+25 (LT)

New 36" RCP

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

Flatter

4:1 or D

DETAIL V

Ground

Natural

Fla
tte
r3:

1 o
r

Slope

Fill

Min. D=0.5 Ft.

-Y5- STA. 18+62 TO STA. 21+00 (RT)

( Not to Scale)
CHANNEL CHANGE

DETAIL T

 

B

Ground
Natural

Ground

Natural

(To Be Filled)

Exist. Channel1.0’

b
D

b= 6.0 Ft.

B= 10.0 Ft.

Min. D= 5.0 Ft.

3
:1

3
:1

3
:1

-L- STA. 118+56 TO STA. 119+58 LT

ON SLOPE
CLASS B RIP RAP

EST. 13 TONS CL. B RIP RAP

Fla
tte
r4:

1 o
r

D

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

-L- STA. 95+50 TO STA. 107+00 (RT)
-L- STA. 99+50 TO STA. 102+50 (LT)
-L- STA. 86+00 TO STA. 90+82 (LT)
-Y4- STA. 11+50 TO STA. 12+00 (RT)

Min. D= 1.5 Ft.

DETAIL L

Slope

Fill

Ground

Natural

Flatter

3:1 or

d

B

D

( Not to Scale)

Fla
tte
r3:1

 o
r

SPECIAL LATERAL BASE DITCH

-L- STA. 32+71 TO STA. 32+94 (RT) 

Slope

Fill

DETAIL F

B=3.5Ft.

Max. d=2.5 Ft.

Min. D=2.3 Ft.

Ground

Natural

Geotextile

Est.= 36 Tons of Class I Rip-Rap

Geotextile=55sy

Flatter

3:1 or 

POINT

SHOULDER 

SPECIAL BACK OF CURB LATERAL DITCH
(NOT TO SCALE)

DETAIL E

GROUND

NATURAL

3:
1

3:1

-L- STA. 29+50 TO STA. 32+50 (LT)

POINT

SHOULDER 

SPECIAL BACK OF CURB LATERAL DITCH
(NOT TO SCALE)

GROUND

NATURAL

3:1

-L- STA. 118+59 TO STA. 120+50 (RT)

DETAIL BB

1"/FT MIN

MIN D=1 Ft.

D

20:
1

10:1

LS=Ditch Slope

S

( Not to Scale)
FALSE SUMP

2’

DETAIL Q

Traffic Flow
Outside Ditch

1.
0
’ 

M
a
x
.

0
.5
’ 

M
in
.

etc.
GI

-L- STA. 26+33 (RT)

-L- STA. 24+55 (RT)

-L- STA. 21+33 (RT)

-L- STA. 19+33 (RT)

-L- STA. 14+40 (RT)

C Proposed Ditch

P
RO
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L
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

2D-1U-3334B
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