
Outlet

Pipe or Ditch

Scour Hole (PSH)

Square Preformed

D
PSRM

MIN. 1’ TUCK

WITH NATURAL GROUND

INSTALL LEVEL AND FLUSH

WITH GEOTEXTILE

LINER: CLASS B RIPRAP

Geotextile

Slope

Fill

Slope

Fill

RDWY RDWY

Slope

Ditch

Front

Geotextile

PSRM

Slope

Fill

Geotextile

Slope

Ditch

Front

OVERBANK TOPOGRAPHY AS SHOWN

FILL AND GRADE TO MATCH EXISTING 

EXCAVATE ROADWAY EMBANKMENT

Geotextile

Geotextile

Fill Slope

Slope

Front

PSRM

BANKS

3:1 ABOVE TOP OF

EST 160 SY GEO

EST 15O TONS

CLASS II RIP RAP

EST 50 SY GEO

EST 45 TONS

CLASS II RIP RAP

Slope

Fill

Geotextile
Geotextile

Slope

Fill

Geotextile

TO BE REMOVED

EXISTING BRIDGE

Slope

Fill

GEOTEXTILE

GROUND

NATURAL
SLOPE

FILL

GEOTEXTILE

STREAM BANK SLOPE)

(MATCH EXISTING

APPROX. 1.5:1

STREAM BANK SLOPE)

(MATCH EXISTING

APPROX. 1.5:1

=50’

PROP FLOODPLAIN

Grade

Ditch
2.0’

GEOTEXTILE

3" DEPRESSION

AS NECESSARY

TRANSITION CURB

AS NECESSARY

TRANSITION CURB

BEGIN FLUME

END FLUME
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HYDRAULICS

ENGINEER

   R/W SHEET NO.
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AA
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PLAN VIEW

SECTION A-A

(4’min typ.)

Permanent Soil Reinforcement 
matting (PSRM) 

Seed with native 
grasses at installation.

B

FILL SLO
PE

2:12:1

PIPE (d = 15" OR 18")

INFLOW

3/08

not shown for clarity)
(Rip Rap in basin

GROUND
NATURAL

PREFORMED SCOUR HOLE
*NOT TO SCALE

W= 4

D= 1.5

B= 4

D

( Not to Scale)

B

d

DETAIL 3

Ground

Natural

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

Flatter

2:1 or D

DETAIL 1

Ground

Natural

Fla
tte
r2:

1 o
r

Min. D= 1.5 Ft.

LATERAL ’V’  DITCH
( Not to Scale)

D
Flatter

4:1 or 2:
1

b

1"/Ft.

b > 2.0 Ft.

Min. D= 1.5 Ft.

DETAIL 4

2
:1

b

( Not to Scale)

D
2:1 2:

1

BERM ’V’ DITCH

FROM STA. 14+00 TO STA. 18+00 -Y2- (LT)

DETAIL 6

b= 5.0 Ft.

Min. D= 1.0 Ft.

Ground

Natural

2
:1

b

( Not to Scale)

D
2:1 2:

1

BERM ’V’ DITCH

DETAIL 7

Ground

Natural

d

b= 5.0 Ft.

Min. D= 1.0 Ft.

FROM STA. 11+50 TO STA. 14+00 -Y2- (LT)

DETAIL 10

Fla
tte
r4:

1 o
r

DFlatter

2:1 or

( Not to Scale)

SPECIAL CUT DITCH

DETAIL 5

Min. D= 1.0 Ft.

Ground

Natural

( Not to Scale)

TOE PROTECTION

d

FROM STA. 24+15 TO STA. 25+00 -RPD- (RT)

Fil
l S
lo
pe

2:
1 
or
 F
la
tte
r

Fill Slope

2:1 or Flatter

DETAIL 14

d= 1 Ft.

Type of Liner= Class ’B’ Rip-Rap

LATERAL BASE DITCH

1"/Ft.

b

b > 5.0 Ft.

B= 3.0 Ft.

Max. d= 1.25 Ft.

Min. D= 2.0 Ft.

Sl
op
eFi

ll

STA. 31+40 -RPD- (RT)
STA. 28+10 -RPD- (RT)
STA. 20+24 -RPA- (RT)

Type of Liner= PSRM

FROM STA. 13+00 TO STA. 20+50 -Y3- (RT)
FROM STA. 11+97 TO STA. 13+00 -Y3- (RT)
FROM STA. 12+15 TO STA. 13+50 -Y3- (LT)
FROM STA. 11+00 TO STA. 20+00 -Y2- (LT)

FROM STA. 18+30 TO STA. 19+50 -RPD- (LT)

Type of Liner= Class I Rip-Rap

3:
13:1

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

D
d

Flatter

2:1 or

Max. d=1.0 Ft.

Min. D=1.5 Ft.

Fla
tte
r4:

1 o
r

Ground

Natural

FROM STA. 19+50 TO STA. 20+20 -RPD- (LT)

DETAIL 9

D
6:
1

( Not to Scale)

SPECIAL LATERAL DITCH w/HINGE

6.0’

4:1

V
A
R
IA

B
LE

FROM STA. 63+00 TO STA. 65+50 -L- (RT)
FROM STA. 56+00 TO STA. 63+00 -L- (RT)

DETAIL 11

Min. D= 1.0 Ft.

Ground

Natural

Type of Liner= Class I Rip-Rap

SCALE: 1" = 20’

DETAIL 13

RANKIN LAKE ROAD   21’ BST

Fla
tte
r2:

1 o
r

( Not to Scale)

Ground

Natural6:1

FROM STA. 13+50 TO STA. 15+00 -RPD- (RT)

16’

DETAIL 18

( Not to Scale)

FROM STA. 15+00 TO STA. 17+47 -RPD- (RT)

DETAIL 19

Type of Liner= Class ’A’ Rip-Rap

Type of Liner= Class ’A’ Rip-Rap

Ground
Natural

16’
2:1

( Not to Scale)

TOE PROTECTION

d

FROM STA. 20+00 TO STA. 22+00 -TRAIL- (LT)
FROM STA. 31+70 TO STA. 32+50 -RPD- (LT)
FROM STA. 22+00 TO STA. 24+00 -RPD- (LT)
FROM STA. 13+50 TO STA. 17+50 -RPD- (LT)
FROM STA. 16+75 TO STA. 18+15 -RPA- (LT)

Fill Slope

2:1 OR FLATTER
Fil
l S
lo
pe

2:
1 

O
R 

FL
ATT

ER

d= 1.0 Ft.

Type of Liner= PSRM

DETAIL 8

Shoulder

-RPD-

FROM STA. 24+00 TO STA. 28+00 -RPD- (LT)
FROM STA. 21+50 TO STA. 22+00 -RPD- (LT)

UTILITY ACCESS ROAD

UTILITY ACCESS ROAD

B

2:
12:1 D

( Not to Scale)

STANDARD BASE DITCH

FROM STA. 34+25 TO STA. 34+50 -TRAIL- (RT)

DETAIL 21

B= 3.0 Ft.

Min. D= 2.0 Ft.

Ground

Natural

Ground

Natural

( Not to Scale)

DETAIL 22
CHANNEL IMPROVEMENTS

( Not to Scale)

DETAIL 23
CHANNEL IMPROVEMENTS

STA. 47+54 -L- (RT)
STA. 45+04 -L- (LT)

( Not to Scale)

SPECIAL CUT DITCH

D
d

2:1

FROM STA. 26+60 TO STA. 29+75 -TRAIL- (RT)
FROM STA. 26+60 TO STA. 29+75 -TRAIL- (LT)

DETAIL 25

Max. d=1.0 Ft.

Min. D=1.5 Ft.

Type of Liner= Class ’B’ Rip-Rap

Fla
tte
r2:

1 o
r

Ground

Natural
2:
12:1

D

( Not to Scale)

d

STANDARD ’V’ DITCH

Type of Liner= Class ’B’ Rip-Rap
Max. d= 1.5 Ft.

Min. D= 2.0 Ft.

DETAIL 26

Ground

Natural

Ground

Natural

FROM STA. 43+50 TO STA. 43+60 -TRAIL- (RT)
FROM STA. 36+85 TO STA. 37+25 -TRAIL- (RT)

2:1 2:
1

D

( Not to Scale)

STANDARD ’V’ TAIL DITCH

FROM STA. 39+55 TO STA. 39+65 -TRAIL- (RT)
FROM STA. 10+85 TO STA. 11+68 -Y3- (RT)

Min. D= 2.0 Ft.

DETAIL 17

Ground

Natural
Ground

Natural

FROM STA. 36+50 TO STA. 37+50 -Y1- (RT)
FROM STA. 32+50 TO STA. 34+50 -Y1- (RT)
FROM STA. 28+00 TO STA. 31+00 -RPD- (LT)
FROM STA. 20+20 TO STA. 21+50 -RPD- (LT)

FROM STA. 46+50 TO STA. 46+72 -TRAIL- (LT)
FROM STA. 43+50 TO STA. 45+00 -TRAIL- (LT)
FROM STA. 42+50 TO STA. 43+50 -TRAIL- (LT)
FROM STA. 39+65 TO STA. 40+50 -TRAIL- (LT)
FROM STA. 39+00 TO STA. 39+65 -TRAIL- (LT)
FROM STA. 18+72 TO STA. 19+99 -TRAIL- (LT)
FROM STA. 14+50 TO STA. 17+33 -TRAIL- (LT)

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

D
d

2:1

FROM STA. 36+85 TO STA. 37+50 -TRAIL- (LT)
FROM STA. 36+00 TO STA. 36+85 -TRAIL- (LT)
FROM STA. 17+33 TO STA. 18+72 -TRAIL- (LT)

DETAIL 20

Max. d=1.0 Ft.

Min. D=1.5 Ft.

Type of Liner= Class ’B’ Rip-Rap

Fla
tte
r2:

1 o
r

Ground

Natural

GRADING DETAIL/BANK STABILIZATION

PROFILEPLAN

( Not to Scale)
LATERAL BASE DITCH

D

B

b

d
1"/Ft.

FROM STA. 17+00 TO STA. 18+09 -RPA- (RT)

DETAIL 27

b= 5.0 Ft.

B= 2.0 Ft.

Max. d= 1.5 Ft.

Min. D= 2.5 Ft.

*When B is < 6.0’

Type of Liner= Class I Rip-Rap

Ground

Natural

Fla
tte
r2:

1 o
r

Flatter

2:1 or

( Not to Scale)

DETAIL 28

STA. 22+34 -Y3- (LT), STA. 22+34 -Y3- (RT)

STA. 18+62 -RPD- (RT)
STA. 18+31 -RPD- (LT)

( Not to Scale)

TOE PROTECTION

d
FL

ATT
ER2:

1 
O

R

FROM STA. 12+00 TO STA. 17+00 -RPA- (RT)

DETAIL 2

Type of Liner= Class ’B’ Rip-Rap

d= 1.0 Ft.

D=1’

2.0’

1.0’ (BURIED)

3 @ 8’ X 10’ RCBC (BURIED 1’)

1.5

1

1.5

1

GROUND

EXISTING

ALONG SKEWED CULVERT FACE

9.2’ WIDE CHANNEL MEASURED

(SLOPE VARIABLE)
TOP OF BANK
CHANNEL TO EXISTING 
CONNECT TOE OF 

TO EXISTING TOP OF GROUND
INSTALL 2.0’ OF CLASS II RIP RAP

AND NATIVE MATERIAL TO TOP OF SILLS

COMPRISED OF CLASS II RIP RAP 

CULVERT FACE; FLOODPLAIN BENCHES 

BENCHES MEASURED ALONG SKEWED 

2’ SILLS AND 8.4’ WIDE FLOODPLAIN 

GEOTEXTILE

GROUND

EXIST

FILTER FABRIC

(SLOPE VARIABLE)

TO EXISTING TOP OF BANK

CONNECT TOE OF CHANNEL

2.0’ CLASS II RIP RAP

(TYP)

ALONG CULVERT FACE

24’ CHANNEL WIDTH

GROUND

EXIST

FACE

SKEWED CULVERT
MEASURED ALONG
9.2’ WIDE CHANNEL

(SLOPE VARIABLE)

EXISTING TOP OF BANK

CONNECT TOE OF CHANNEL TO

GEOTEXTILE (TYP)

ALONG SKEWED CULVERT FACE

FLOODPLAIN BENCH MEASURED  

2’ SILLS AND 16.6’ WIDE  

3 @ 8’ X 9’ RCBC

1.5

1
OF GROUND (TYP)

EXISTING TOP 

RIP RAP TO 

OF CLASS II 

INSTALL 2.0’ 

QUANTITY PER SCOUR HOLE:

18 SY PSRM
14 SY GEOTEXTILE
7 TONS CLASS ’B’ RIP RAP

( Not to Scale)

RIP RAP AT EMBANKMENT

STA. 43+60 -TRAIL- (RT)
STA. 39+55 -TRAIL- (RT)
STA. 37+25 -TRAIL- (RT)
STA. 34+50 -TRAIL- (RT)

DETAIL 15

              
Type of Liner= Class II Rip-Rap

10’min.

1.0’min.

BANK STABILIZATION
2’-6" C&G

CL

A

A

SECTION A-A

6"

8" 4"

4’-0"

CONCRETE FLUME

DETAIL 29

PLAN VIEW

STA. 23+85 -Y1- (RT)

2D-1
AN

ILTR

N

F

E

ONO RP

SEAL

E

G EENI
R

OISS

LA
N

H OC RA

026480

 

L
A

R
R
Y

 D. ROBIN
SO

N
, 
J
R
.

AND 6" MITERED INLET HEADWALL

HEIGHT OF 9’ (INCLUDING FOOTING)

OR BETTER CONVEYANCE WITH A

THREE-SIDED CULVERT WITH EQUAL

24’ X 8’ PRECAST REINFORCED CONC.

7
0
57
0
06
9
5

6
9
5

7
0
0

T
A
P

E
R

51110

8" C.I.

24" D.I.

EOI

APPROXIMATED)
(STRUCTURE DEPTH
TO BE REMOVED
EXISTING BRIDGE

ABUTMENTS
EXISTING VERTICAL

BED EL. = 692.0’
EXISTING STREAM

RANKIN LAKE ROAD
EXISTING CENTERLINE

EL. = 697.0’
2’ DEPTH (TYP)
CLASS II RIP RAP

EL. = 705.0’
2’ DEPTH (TYP)
CLASS II RIP RAP

APPROX. 1.5:1)
STREAM BANK SLOPE
(MATCH EXISTING
PROPOSED GRADING

APPROX. 1.5:1)
STREAM BANK SLOPE
(MATCH EXISTING
PROPOSED GRADING

3:1
= 50’
PROP FLOODPLAIN
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