
Slope

Ditch

Front

Slope

Fill

Geotextile

Slope

Fill

GeotextileSlope

Ditch

Front
Ditch

Slope

Front

Geotextile

Flatter (TYP)

2:1 or

Geotextile

Slope

Fill

Slope

Ditch

Front

C Proposed Ditch

Geotextile

Flatter (TYP)

2:1 or

Ditch

Slope

Front

Geotextile

Ground

Natural

Exist. Channel

Fill Slope

Proposed

Ground

Natural

Bench

Channel

Coir Fiber

Coir Fiber

Ground

Natural

Exist. Channel

Fill Slope

Proposed

Slope

Fill

Slope

FillSlope

Ditch

Front

Ground

Natural

Geotextile

Slope

Fill

Geotextile

Ditch

Slope

Front

Geotextile

Slope

Ditch

Front

Slope

Fill

Geotextile

C Proposed Ditch

Geotextile

Geotextile

ROCK CHECK

WATER QUALITY

1' OF #57 STONE

NATURAL GROUND LINE

GROUND

NATURAL 

BASE OF EXISTING SWALE

CLASS I RIP-RAP

CLASS I RIP-RAP

Geotextile

Geotextile

Geotextile

Slope

Fill

Ground

Natural

Geotextile

Geotextile

Elevation

Natural Bed

1.5'

Existing Scour HoleGeotextile

Elevation

Natural Bed

1.5'

Existing Scour Hole

1.5'

1.5'

HYDRAULICS

ENGINEER

SHEET NO.PROJECT REFERENCE NO.

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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2D-1R-5759

R-5759 PROPOSED DITCH TYPICALS

Fla
tte
r6:

1 o
r

D
6:1

( Not to Scale)

SPECIAL CUT 'V' DITCH

   FROM -RPD- STA. 12+50 RT TO STA. 15+00 RT

DETAIL 6

Min. D= 1 Ft.

Ground

Natural

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

D
d

2:1

  
  FROM -L- STA. 43+00 LT TO STA. 44+00 LT

DETAIL 8

Max. d= 2 Ft.

Min. D= 2 Ft.

Type of Liner= CLASS B Rip-Rap

Fla
tte
r4:

1 o
r

Ground

Natural

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

2:1
D

 
  FROM -C3- STA. 13+25 RT TO STA. 14+34 RT

Min. D= 1.5 Ft.

DETAIL 10

Ground

Natural

Fla
tte
r3:

1 o
r

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM -L- STA. 42+00 LT TO STA. 42+42 LT

DETAIL 18

B= 2 Ft.

Max. d= 3 Ft.

Min. D= 3 Ft.

Ground

Natural

Ground

Natural

Type of Liner= CLASS B Rip-Rap

2:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

  
  FROM -L- STA. 54+00 LT TO STA. 55+60 LT  

DETAIL 14

B= 2 Ft.

Min. D= 2 Ft.

Ground

Natural

d

2:1

B

D

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

FROM -Y14- STA. 13+00 RT TO STA. 16+50 RT
FROM -Y14- STA. 12+00 LT TO STA. 12+25 LT

DETAIL 16

B= 2 Ft.

Max. d= 1 Ft.

Min. D= 1 Ft.

Type of Liner= CLASS B Rip-Rap

Ground

Natural

(3 Ft.)

Channel Bed

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM -Y4- STA. 10+48 RT TO STA. 11+57 RT

DETAIL 26

B= 3 Ft.

Max. d= 1 Ft.

Min. D= 1.5 Ft.

Ground

Natural

Ground

Natural

Type of Liner= Class B Rip-Rap

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

2:1
D

 FROM -Y3- STA. 10+75 LT TO STA. 12+25 LT
  FROM -Y2- STA. 22+75 RT TO STA. 24+50 RT

Min. D= 1 Ft.

DETAIL 23

Ground

Natural

Fla
tte
r4:

1 o
r

2:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r2:1

 o
r

  
  FROM -RPB- STA. 12+50 RT TO STA. 13+00 RT  

DETAIL 27

B= 2 Ft.

Min. D= 1 Ft.

Ground

Natural

L

S etc.

GI

10
:1 20:1

( Not to Scale)

FALSE SUMP

2.0'

-L- STA. 147+85 LT
-L- STA. 143+62 LT

DETAIL 11

Traffic Flow
Outside Ditch

1.
0
' 

M
a
x

0
.5
' 

M
in
.

S=Ditch Slope

( Not to Scale)

PIPE OUTLET CHANNEL BANK STABILIZATION

DETAIL 21

-Y15- STA. 12+24 LT

Ground
Natural

Ground
Natural

(8 Ft.)
CHANNEL BED

Type of Liner = Class I Rip-Rap

d= 5 Ft.

Length= 10 Ft.

EXISTING BANK

EX
IST
IN

G 
BANKM

IN
. 2
:1 

TO
 
TIEMIN. 2:1 TO TIE d

( Not to Scale)

PIPE OUTLET CHANNEL

DETAIL 30

-L- STA. 45+85 RT

Ground
Natural

Ground
Natural

(Variable)
CHANNEL BED

Est.= 64 SY GF

Est.= 32 Tons of Class I Rip-Rap

d= 3 Ft.

Length= 25 Ft.

EXISTING BANK

EX
IST
IN

G 
BANKM

IN
. 2
:1 

TO
 
TIEMIN. 2:1 TO TIE d

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

-Y3- STA. 12+20 RT

DETAIL 33

B= 2 Ft.

Max. d= 1 Ft.

Min. D= 2 Ft.

Ground

Natural

Ground

Natural

Type of Liner= Class I Rip-Rap

(9 Ft.)

Channel Bed

2:
12:1

D

( Not to Scale)

VAR. WIDTH STANDARD BASE DITCH

B

d

FROM -L- STA. 45+71 LT TO STA. 46+50 LT

DETAIL 25

B= 0-3 Ft.

Max. d= 1 Ft.

Min. D= 1 Ft.

Ground

Natural

Ground

Natural

Type of Liner= Class B Rip-Rap

-Y4- STA. 11+06 LT -Y4- STA. 11+05 LT

d

2:1

B

D

( Not to Scale)

SPECIAL LATERAL BASE DITCH

Fla
tte
r3:1

 o
r

FROM -Y14- STA. 10+25 LT TO STA. 12+00 LT

DETAIL 5

B= 2 Ft.

Max. d= 1 Ft.

Min. D= 1.5 Ft.

Type of Liner= CLASS B Rip-Rap

Ground

Natural

b

2:1
D

( Not to Scale)
CHANNEL CHANGE

 1"/Ft.

FROM -L- STA. 46+50 LT TO STA. 47+50 LT

DETAIL 24

d1

2
d

1

2

1'
1'

B

1'

2:1

Coir Fiber Matting From Rip-Rap to TOB
Type of Liner= Class I Rip-Rap - Keyed-In;

d= VARIES (To TOB)

d= 2 Ft.

b= 0 Ft.

B= 4 Ft.

Min. D= 2 Ft.

2:1 D

( Not to Scale)

B

CHANNEL CHANGE

Ground
Natural

DETAIL 15

FROM -L- STA. 136+47 TO STA. 137+23 RT

Type of Liner= Class I Rip-Rap - Keyed-In

B= 5 Ft.

Min. D= 3 Ft.

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

2:1
D

    FROM -DRW3- STA. 11+50 LT TO STA. 12+50 LT
  FROM -Y3- STA. 10+25 RT TO STA. 12+20 RT

Min. D= 1 Ft.

DETAIL 28

Ground

Natural

Fla
tte
r3:

1 o
r

Type of Liner= Grass

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

4:1
D

 
 

 FROM -Y10- STA. 12+25 LT TO STA. 14+00 LT
  FROM -Y3- STA. 14+00 RT TO STA. 14+25 RT

FROM -Y1- STA. 13+00 RT TO STA. 13+25 RT
FROM -Y1- STA. 12+25 RT TO STA. 12+75 RT

Min. D= 2 Ft.

DETAIL 4

Ground

Natural

Fla
tte
r4:

1 o
r

Fla
tte
r4:

1 o
r

D
4:1

( Not to Scale)

SPECIAL CUT 'V' DITCH

 FROM -Y15- STA. 12+45 RT TO STA. 14+25 RT
 FROM -Y11- STA. 11+25 RT TO STA. 12+50 RT
 FROM -Y11- STA. 11+25 LT TO STA. 15+50 LT
 FROM -Y10- STA. 14+00 LT TO STA. 16+25 LT
FROM -Y3- STA. 13+50 RT TO STA. 14+00 RT 

 FROM -RPB- STA. 17+25 RT TO STA. 17+75 RT
  FROM -C1- STA. 11+28.66 RT TO STA. 11+76.74 RT

FROM -L- STA. 23+50 LT TO STA. 25+00 LT
FROM -L- STA. 9+85 RT TO STA. 12+20 RT
FROM -L- STA. 9+85 LT TO STA. 15+13 LT

DETAIL 1

Min. D= 2 Ft.

Ground

Natural Fil
l S
lo
pe

4:
1 
or
 F
la
tte
r

b= 4 Ft.
d= 4 Ft.

Type of Liner= CLASS B Rip-Rap

b

DETAIL 3

( Not to Scale)
TOE PROTECTION

d

  FROM -DRW1- STA. 10+50 LT TO STA. 12+25 LT

d

2:1

B

D

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

  FROM -Y15- STA. 11+25 RT TO STA. 12+40 RT

DETAIL 7

B= 2 Ft.

Max. d= 1.5 Ft.

Min. D= 2 Ft.

Type of Liner= Cl B Rip-Rap

Ground

Natural

d

2:1

B

D

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

FROM -Y14- STA. 12+25 LT TO STA. 16+50 LT

DETAIL 17

B= 3 Ft.

Max. d= 1 Ft.

Min. D= 1 Ft.

Type of Liner= CLASS B Rip-Rap

Ground

Natural

8
/
1
7
/
9
9

Fla
tte
r4:

1 o
r

D
2:1

( Not to Scale)

SPECIAL CUT 'V' DITCH

   FROM -Y9- STA. 12+50 RT TO STA. 13+50 RT
   FROM -DRW4- STA. 14+00 LT TO STA. 14+25 LT

    FROM -DRW4- STA. 10+30 LT TO STA. 10+75 LT
   FROM -DRW4- STA. 10+39 RT TO STA. 11+50 RT

    FROM -Y6REV- STA. 15+00 LT TO STA. 16+50 LT
    FROM -Y6REV- STA. 15+00 RT TO STA. 16+25 RT

  FROM -Y1- STA. 12+50 LT TO STA. 13+25 RT
   FROM -L- STA. 152+50 LT TO STA. 154+00 LT    
   FROM -L- STA. 142+50 LT TO STA. 149+90 LT
   FROM -L- STA. 63+71.06 LT TO STA. 65+30 LT
   FROM -L- STA. 55+60 LT TO STA. 62+84.26 LT

  FROM -L- STA. 50+00 LT TO STA. 54+00 LT   

DETAIL 12

Min. D= 2 Ft.

Ground

Natural

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

D
d

2:1

  
  FROM -Y6REV- STA. 16+25 LT TO STA. 17+75 RT

DETAIL 37

Max. d= 1 Ft.

Min. D= 1 Ft.

Type of Liner= CLASS B Rip-Rap

Fla
tte
r4:

1 o
r

Ground

Natural

20:
1

10:1

LS=Ditch Slope

S

( Not to Scale)
FALSE SUMP

2'

DETAIL 9

Traffic Flow
Outside Ditch

1.
0
' 

M
a
x
.

0
.5
' 

M
in
.

etc.
GI

-RPD- STA. 12+50 RT

-L- STA. 63+59 LT

-L- STA. 58+93 LT

-L- STA. 46+88 LT

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM -L- STA. 82+06 LT TO STA. 83+93 LT

DETAIL 42

B= 5 Ft.

Max. d= 2 Ft.

Min. D= 2 Ft.

Ground

Natural

Ground

Natural

Type of Liner= CLASS I Rip-Rap

BASE DITCH PROFILE

8.5%
3.7%

E
L
=

11
4
1.
0
'

-
L
-
 
8
2
+

0
6
 
L
T
 
(1
8
7
')

B
e
g
in
 

D
it
c
h

18
"
 
O

u
tl
e
t 
P
ip
e
s

E
L
 
=
 

11
3
3
.1
2
'

L
T
 
(2

14
')

P
I 
-
L
-
 
8
3
+

0
7

E
L
=

11
2
9
.3

2
'

-
L
-
 
8
3
+

9
3
 
L
T
 
(2

5
0
')

D
it
c
h
 
E
n
d

D

( Not to Scale)

d

STANDARD 'V' DITCH

Ground

Natural

Ground

Natural
4:1 4:

1

Type of Liner= CLASS I Rip-Rap

-L- STA. 58+67 RT

Max. d= 1 Ft.

Min. D= 1 Ft.

DETAIL 34

( Not to Scale)

PIPE OUTLET CHANNEL

DETAIL 38

Ground
Natural

Ground
Natural

(Variable)
CHANNEL BED

EXISTING BANK

EX
IST
IN

G 
BANKM

IN
. 2
:1 

TO
 
TIEMIN. 2:1 TO TIE d

FROM -Y2- STA. 19+24 LT TO 20+88 LT

Est.= 185 SY GF

Est.= 138 Tons of Class I Rip-Rap (Keyed-In)

d= 3 Ft.

Length= 114 Ft.

( Not to Scale)

PIPE OUTLET CHANNEL

DETAIL 39

Ground
Natural

Ground
Natural

(Variable)
CHANNEL BED

EXISTING BANK

EX
IST
IN

G 
BANKM

IN
. 2
:1 

TO
 
TIEMIN. 2:1 TO TIE d

Est.= 208 SY GF

Est.= 123 Tons of Class I Rip-Rap (Keyed-In)

d= 3 Ft.

Length= 83 Ft.

( Not to Scale)

FLOW

6'

PROFILE

TYPICAL SECTION

3:1
 OR F

LATTE
R

CHECK DAM AND MATTING
EARTHEN SWALE w/ ROCK

20'

FROM -L- STA. 63+75 TO STA. 64+41 RT

DETAIL 41

1'

1'

  CHECK IS AT THE SAME ELEVATION AS THE TOP OF THE DOWNSTREAM CHECK.
4)  CHECK DAMS SHOULD BE SPACED SUCH THAT THE BASE OF THE UPSTREAM 
3)  FOR PERMANENT STRUCTURES IN GRASS SWALE.
2)  PLACE MATTING OVER LIMITS OF DISTURBANCE CREATED BY EC BMP 
1)  DO NOT USE INSIDE CLEAR RECOVERY AREA.

NOTES:

( Not to Scale)

PIPE OUTLET CHANNEL

DETAIL 40

Ground
Natural

Ground
Natural

(Variable)
CHANNEL BED

EXISTING BANK

EX
IST
IN

G 
BANKM

IN
. 2
:1 

TO
 
TIEMIN. 2:1 TO TIE d

 -L- STA. 143+55 RT-L- STA. 74+33 LT 

Est.= 44 SY GF

Est.= 24 Tons of Class I Rip-Rap (Keyed-In)

d= Varies (To top of bank)

Length= 21 Ft.

-Y4- STA. 11+43 RT

DETAIL 36DETAIL 35

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM -RPB- STA. 14+05 RT TO STA. 15+25 RT

DETAIL 31

B= 2 Ft.

Max. d= 1 Ft.

Min. D= 1 Ft.

Ground

Natural

Ground

Natural

Type of Liner= CLASS I Rip-Rap

BASE DITCH PROFILE

21.6%

13.7%
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NC License No: C-1554

Raleigh, North Carolina 27609

Suite 500

4000 Center at North Hills St

HNTB NORTH CAROLINA, P.C.
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40801
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N

Est.= 60 SY GF

Est.= 25 Tons of Class I Rip-Rap

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

2:1
D

  FROM -DRW4- STA. 11+20 LT TO STA. 14+00 LT
  FROM -Y5- STA. 10+55.66 RT TO STA. 11+50 RT

  FROM -Y4- STA. 11+75 LT TO STA. 14+75 LT
  FROM -Y3- STA. 12+25 LT TO STA. 14+25 LT
  FROM -Y1- STA. 10+75 LT TO STA. 12+50 LT

  FROM -L- STA. 154+00 LT TO STA. 154+50 LT    
  FROM -L- STA. 152+00 LT TO STA. 152+50 LT
  FROM -L- STA. 53+00 RT TO STA. 54+16 RT

Min. D= 2 Ft.

DETAIL 13

Ground

Natural

Fla
tte
r4:

1 o
r

Fil
l S
lo
pe

4:
1 
or
 F
la
tte
r

b= 1 Ft.
d= 1 Ft.

Type of Liner= CLASS B Rip-Rap

b

DETAIL 3A

( Not to Scale)
TOE PROTECTION

d

  FROM -Y2- STA. 19+25 LT TO STA. 21+50 RT

( Not to Scale)

BANK & SCOUR HOLE STABILIZATION

-L- STA. 170+28 RT

Ground

Natural

Ground

Natural

DETAIL 22

Length= 10 Ft.

             

Type of Liner= CL I Rip-Rap - Keyed-In

( Not to Scale)

BANK & SCOUR HOLE STABILIZATION

-Y13- STA. 11+42 LT

Ground

Natural

Ground

Natural

DETAIL 19

Length= 20 Ft.

             

Type of Liner= CL I Rip-Rap - Keyed-In

(Varies 9' to 12')
Channel Bed
Low Flow

1.0' Min. Above Bed

(Varies 9' to 12')
Channel Bed
Low Flow

1.0' Min. Above Bed

Existin
g

2
:1 to

Ex
is
tin

g

2
:1
 t
o

Ex
is
tin

g

2
:1
 t
oExisting

2:1 to

(Varies 3' to 9')
Floodplain Bench

(Varies 7' to 9')
Floodplain Bench

D=Varies (To Top of Bank) D=Varies (To Top of Bank)

D D

(UPSTREAM)
CULVERT CHANNEL IMPROVEMENTS

(DOWNSTREAM)
CULVERT CHANNEL IMPROVEMENTS

18" Thick (typ.)
Class 'I' Rip-Rap
Bank Stabilization

18" Thick (typ.)
Class 'I' Rip-Rap

Bank Stabilization

18" Thick (typ.)
Class 'I' Rip-Rap
Bank Stabilization

18" Thick (typ.)
Class 'I' Rip-Rap

Bank Stabilization

Ground
Natural 

Ground

Natural Natural 
Ground Ground

Natural 

Docusign Envelope ID: 0B52D72E-C734-8C80-82B5-F859DEAD90F8
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