
HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

R-2707C  2D-1

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA 505+00 TO STA 508+25 (RT) -L-

DETAIL 13

b=5.0 Ft.

B=5.0 Ft.

Max. d=2.0 Ft.

Min. D=2.0 Ft.

*When B is < 6.0’

Type of Liner= Class ’I’ Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

2:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

FROM STA 605+50 TO STA 607+50 (RT) -L-
FROM STA 583+75 TO STA 585+00 (LT) -L-
FROM STA 464+50 TO STA 465+00 (RT) -L-

DETAIL 10

B=2.0 Ft.

Min. D=1.5 Ft.

Ground

Natural

Slope

Ditch

Front

( Not to Scale)

TOE PROTECTION

d

FROM STA 604+00 TO STA 607+50 (RT) -L-
FROM STA 604+00 TO STA 607+50 (LT) -L-

Fil
l S
lo
pe

2:
1 
or
 F
la
tte
r

Fill Slope

2:1 or Flatter

DETAIL 24

d=1.0 Ft.

Type of Liner= Class B Rip-Rap

Geotextile

( Not to Scale)

2:
12:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

FROM STA 57+50 TO STA 62+50 (LT) -Y11-REV2
FROM STA 585+00 TO STA 589+00 (LT) -L-

DETAIL 18

b= 5.0 Ft.

B= 2.0 Ft.

Min. D= 1.5 Ft.

Ground 

Natural

Slope

Fill

VAR.

S
T
A

K
E

S
L
O

P
E

5.0’ 5.0’

D
2:1

L
IM

IT
S

C
L
E

A
R
IN

G( Not to Scale)

BERM DITCH

10.0’ V.C.

FROM STA. 572+50 TO STA. 576+00 -L- LT
FROM STA. 484+00 TO STA. 487+50 -L- RT
FROM STA. 471+00 TO STA. 475+00 -L- RT
FROM STA. 463+80 TO STA. 469+50 -L- LT
FROM STA. 443+50 TO STA. 449+00 -L- RT

6.0’

DETAIL 1

4.0’

Max. d=1.0 Ft.

Min. D=1.0 Ft.

Type of Liner= Class ’B’ Rip Rap

d

Geotextile

2:1
D

Fla
tte
r4:

1 o
r

d

( Not to Scale)

SPECIAL CUT DITCH

FROM STA 21+30 TO STA 22+50 (RT) -Y14-
FROM STA 15+50 TO STA 19+00 (RT) -Y14-

Slope

Ditch

Front

Ground

Natural

DETAIL 30

Type of Liner= PSRM Max d=1.0 Ft.

Min. D=1.5 Ft.

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

D
d

2:1

FROM STA 19+00 TO STA 20+70 (RT) -Y14-

Max. d=1.0 Ft.

Min. D=1.5 Ft.

DETAIL 29

Type of Liner= PSRM

Ground

Natural

Fla
tte
r4:

1 o
r

Slope

Fill

Fla
tte
r4:

1 o
r

D
2:1

( Not to Scale)

SPECIAL CUT DITCH

FROM STA 51+50 TO STA 53+50 (LT) -Y14-
FROM STA 50+00 TO STA 55+00 (RT) -Y14-
FROM STA 48+00 TO STA 51+00 (LT) -Y14-
FROM STA 26+50 TO STA 27+60 (RT) -Y14-
FROM STA 24+00 TO STA 26+50 (LT) -Y14-
FROM STA 23+58 TO STA 26+50 (RT) -Y14-

DETAIL 28

Min. D=1.5 Ft.

Ground

Natural Slope

Ditch

Front

LATERAL ’V’  DITCH
( Not to Scale)

2:1 2:
1

D

b

d
1"/Ft.

FROM STA 15+20 TO STA 17+00 (RT) -Y9-DETOUR
FROM STA 8+30 TO STA 12+00 (RT) -Y9RPA-
FROM STA 6+00 TO STA 8+30 (RT) -Y9RPA-

Slope

Fill

Type of Liner= Class B Rip-Rap b=5.0 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

DETAIL 2

Ground

Natural

Geotextile

d

2:1

B

D

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM STA 13+50 TO STA 13+62 (LT) -Y14RPB-
FROM STA 27+60 TO STA 33+78.19 (RT) -Y14-
FROM STA 26+50 TO STA 28+00 (RT) -Y8-REV
FROM STA 487+50 TO STA 488+50 (RT) -L-
FROM STA 463+10 TO STA 464+50 (RT) -L-

Slope

Fill

DETAIL 9

B=2.0 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

Type of Liner= Class B Rip-Rap

Ground

Natural

Geotextile

LATERAL ’V’  DITCH
( Not to Scale)

D
2:1 2:

1

b

1"/Ft.

FROM STA 12+50 TO STA 17+10 (RT) -Y9RPA-
FROM STA 25+50 TO STA 28+50 (RT) -Y4-REV

FROM STA 589+00 TO STA 589+70 (LT) -L-

b=5.0 Ft.

Min. D=1.5 Ft.

DETAIL 11

Ground

Natural

Slope

Fill

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

D
d

2:1

FROM STA 10+50 TO STA 13+00 (RT) -Y14RPB-
FROM STA 13+00 TO STA 15+47 (LT) -Y14RPA-

FROM STA 35+35 TO STA 36+50 (RT) -Y14-
FROM STA 35+00 TO STA 35+87.81 (LT) -Y14-
FROM STA 33+00 TO STA 35+80 (LT) -Y8-REV

FROM STA 615+50 TO STA 616+00 (LT) -L-
FROM STA 607+50 TO STA 608+70 (LT) -L-
FROM STA 578+50 TO STA 579+50 (RT) -L-

DETAIL 20

Max. d=1.5 Ft.

Min. D=1.5 Ft.

Type of Liner= Class B Rip-Rap

Slope

Fill

Fla
tte
r4:

1 o
r

Ground

Natural

Geotextile

4:
1

2:1

SPECIAL BACK OF CURB CUT DITCH
(NOT TO SCALE)

FROM STA. 40+13.84 TO STA. 40+60 (RT) -Y14-
FROM STA. 11+45.09 TO STA. 12+00 (LT) -Y14RPC-

FROM STA. 14+00 TO STA. 15+50 (RT) -Y9-

DETAIL 27

GROUND

NATURAL

( Not to Scale)

RIP RAP AT EMBANKMENT

FROM STA 385+33 TO STA 385+50 (RT) -L-

DETAIL 26

Grade

Ditch
2.0FT

GEOTEXTILE

              Geotextile= 30sy
Type of Liner= 15 TONS,CL ’II’ Rip-Rap

10’min.

1.0’min.

B

2:
12:1 D

( Not to Scale)

STANDARD BASE DITCH

STA 14+12 (LT) -Y14RPD- (S=0.3%)
STA 496+00 (LT) -L- (S=1.3%)

DETAIL 12

B=5.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

STA 23+50 (RT) -Y14- (S=13%)
STA 490+00 (RT) -L- (S=10%)

DETAIL 4

B=2.0 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0’

Type of Liner= Class ’I’ Rip-Rap

Geotextile

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM STA 635+00 TO STA 635+56 (RT) -L- (S=3.6%)
STA 460+00 (RT) -L- (S=8%)

FROM STA 385+50 TO STA 385+73 (RT) -L- (S=2%)

DETAIL 8

B=3.0 Ft.

Max. d=2.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0’

Type of Liner= Class ’I’ Rip-Rap

Geotextile

( Not to Scale)

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA. 503+00 TO STA. 513+00 (LT) -L-

DETAIL 21

b=5.0 Ft.

B=7.0 Ft.

Max. d=3.0 Ft.

Min. D=3.0 Ft.

*When B is < 6.0’

Type of Liner= Class ’II’ Rip-Rap

Ground

Natural

Slope

Fill

EMBEDED RIP RAP

LATERAL BASE CHANNEL

d

2:1

B

D

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM STA. 49+00 TO STA. 51+00 (RT) -Y11-REV2

Slope

Fill

DETAIL 19

B=3.0 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

Type of Liner= Class ’I’ Rip-Rap

Ground

Natural

Geotextile

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA 51+00 TO STA 59+20 (RT) -Y11-REV2

DETAIL 14

b=5.0 Ft.

B=3.0 Ft.

Max. d=2.0 Ft.

Min. D=2.0 Ft.

*When B is < 6.0’

Type of Liner= Class ’I’ Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

2:
12:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

STA 34+00 (LT) -Y11-REV2 (S=5.5%)
FROM STA 536+50 TO STA 537+43 (RT) -L- (S=8.8%)

DETAIL 3

B=2.0 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Geotextile

B

2:
12:1 D

( Not to Scale)

STANDARD BASE DITCH

STA 54+00 (LT) -Y14- (S=2.4%)
STA 11+50 (RT) -Y9RPC- (S=0.6%)

DETAIL 17

B=2.0 Ft.

Min. D=1.5 Ft.

Ground

Natural

Ground

Natural

B

2:
12:1 D

( Not to Scale)

STANDARD BASE DITCH

STA 14+75 (RT) -Y14RPA- (S=2%)

DETAIL 22

B=3.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

2:1 D

B

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

DETAIL 25

B=2.0 Ft.

Min. D=1.5 Ft.

Ground

Natural

Slope

Fill

FROM STA 14+00 TO STA 16+90 (RT) -Y14RPD-
FROM STA 41+73.8 TO STA 45+50 (RT) -Y14-

FROM STA 14+00 TO STA 14+85 (LT) -Y16-REV
FROM STA 19+70 TO STA 20+50 (LT) -Y14-

FROM STA 11+00 TO STA 15+50 (LT) -Y9RPD-
FROM STA 15+40 TO STA 18+50 (LT) -Y9RPA-
FROM STA 567+95 TO STA 568+70 (LT) -L-
FROM STA 564+00 TO STA 567+70 (LT) -L-
FROM STA 508+20 TO STA 513+00 (RT) -L-
FROM STA 495+00 TO STA 495+50 (RT) -L-
FROM STA 490+50 TO STA 492+00 (RT) -L-
FROM STA 488+50 TO STA 493+00 (LT) -L-
FROM STA 475+75 TO STA 476+50 (LT) -L-

FROM CULVERT TO STA 454+50 (LT) -L-
FROM STA 451+50 TO CULVERT (LT) -L-
FROM STA 451+50 TO CULVERT (RT) -L-

FROM STA 438+50 TO STA 439+20 (LT) -L-
FROM STA 425+50 TO STA 427+00 (RT) -L-
FROM STA 413+65 TO STA 416+00 (LT) -L-
FROM STA 405+00 TO STA 406+50 (LT) -L-
FROM STA 403+50 TO STA 407+00 (RT) -L-
FROM STA 402+50 TO STA 404+00 (LT) -L-
FROM STA 25+00 TO STA 28+00 (LT) -Y2-

Fil
l S
lo
pe

2:
1 
or
 F
la
tte
r

b=2.0 Ft.
d=2.0 Ft.

Type of Liner= Class B Rip-Rap

b

DETAIL 5

Ground

Natural

( Not to Scale)
TOE PROTECTION

d

Geotextile

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:
1 1"/Ft.

FROM STA 11+60 TO STA 12+40 (RT) -DR1-
FROM STA 28+00 TO STA 31+75 (RT) -Y8-REV

FROM STA 601+15 TO STA 605+50 (RT) -L-
FROM STA 597+50 TO STA 598+75 (RT) -L-
FROM STA 584+50 TO STA 585+60 (RT) -L-
FROM STA 494+00 TO STA 496+00 (LT) -L-
FROM STA 488+50 TO STA 490+10 (RT) -L-
FROM STA 456+10 TO STA 457+75 (LT) -L-

DETAIL 7

b=5.0 Ft.

B=2.0 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Ground

Natural

Slope

Fill

GEOTEXTILE

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

2:1
D

FROM STA 18+75 TO STA 22+00 (LT) -Y9-DETOUR
FROM STA 17+00 TO STA 22+50 (RT) -Y9-DETOUR
FROM STA 13+00 TO STA 16+20 (LT) -Y9-DETOUR

FROM STA 13+80 TO STA 15+00 (RT) -SR2-
FROM STA 13+65 TOP STA 15+50 (LT) -SR2-
FROM STA 14+00 TO STA 14+80 (RT) -Y16A-

FROM STA 9+00 TO STA 14+00 (LT) -Y14RPD-
FROM STA 9+00 TO STA 14+00 (RT) -Y14RPD-
FROM STA 12+50 TO STA 13+50 (LT) -Y14RPB-

FROM STA 54+00 TO STA 55+00 (LT) -Y14-
FROM STA 65+00 TO STA 70+00 (LT) -Y11-REV2
FROM STA 46+00 TO STA 47+50 (RT) -Y11-REV2
FROM STA 46+00 TO STA 47+37 (LT) -Y11-REV2
FROM STA 33+20 TO STA 38+00 (RT) -Y11-REV2
FROM STA 34+00 TO STA 40+00 (LT) -Y11-REV2
FROM STA 21+90 TO STA 31+50 (LT) -Y11-REV2
FROM STA 22+00 TO STA 26+00 (RT) -Y11-REV2
FROM STA 32+00 TO STA 33+00 (LT) -Y8-REV
FROM STA 29+30 TO STA 30+50 (RT) -Y4-REV
FROM STA 9+50 TO STA 11+50 (RT) -Y9RPD-
FROM STA 15+00 TO STA 21+40 (RT) -Y4-REV

FROM STA 619+50 TO STA 621+50 (RT) -L-
FROM STA 616+00 TO STA 617+00 (LT) -L-
FROM STA 537+25 TO STA 542+74 (LT) -L-
FROM STA 535+00 TO STA 536+50 (RT) -L-

Min. D=1.5 Ft.

DETAIL 15

Ground

Natural

Fla
tte
r4:

1 o
r

Slope

Fill

Median Ditch

( Not to Scale)
FALSE SUMP

D

D

Ditch Grade L

0.0% To 2.0%

Over 2.0% To 4.0%

20’

30’

L (See Chart Below)

STA. 634+24 -L-
STA. 622+74 -L-   STA. 626+24 -L-   STA. 630+24 -L-
STA. 610+74 -L-   STA. 616+24 -L-   STA. 620+74 -L-
STA. 588+76 -L-   STA. 599+24 -L-   STA. 602+76 -L-
STA. 572+16 -L-   STA. 578+26 -L-   STA. 585+91 -L-
STA. 558+76 -L-   STA. 562+76 -L-   STA. 567+76 -L-
STA. 542+99 -L-   STA. 547+24 -L-   STA. 551+74 -L-
STA. 523+26 -L-   STA. 527+26 -L-   STA. 536+24 -L-
STA. 511+26 -L-   STA. 514+76 -L-   STA. 520+26 -L-
STA. 497+76 -L-   STA. 502+26 -L-   STA. 507+76 -L-
STA. 484+26 -L-   STA. 488+76 -L-   STA. 493+76 -L-
STA. 469+76 -L-   STA. 477+26 -L-   STA. 480+76 -L-
STA. 454+76 -L-   STA. 459+76 -L-   STA. 464+82 -L-
STA. 443+26 -L-   STA. 446+26 -L-   STA. 451+26 -L-
STA. 432+26 -L-   STA. 434+76 -L-   STA. 440+26 -L-
STA. 416+26 -L-   STA. 419+76 -L-   STA. 427+26 -L-
STA. 403+76 -L-   STA. 409+26 -L-   STA. 412+26 -L-
STA. 392+76 -L-   STA. 395+26 -L-   STA. 397+76 -L-
STA. 382+24 -L-   STA. 387+76 -L-   STA. 389+76 -L-

DETAIL 23

S

S=Ditch Slope

etc.
GI

L

2’

LDitch Grade

Over 4.0% To 6.0%

Over 6.0%

40’

50’

9"

20’

C Proposed Ditch

915 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243   FAX (919) 859-6258

SUNGATE DESIGN GROUP, P.A.

ENG FIRM LICENSE NO. C-890

2:
12:1

D

( Not to Scale)

STANDARD BASE CHANNEL

B

d

STA 439+00 (RT) -L- (S=5%) BURY PIPE INV 1.0’

DETAIL 6

Std. No. 876.01

When B is > 6.0’
-

Type of Liner= Class ’II’ Rip-Rap

B=6.0 Ft.

Max. d=5.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

Geotextile

2:
12:1

D

( Not to Scale)

STANDARD BASE CHANNEL

B

d

STA 17+15 (RT) -Y9RPA- (S=2.5%) BURY PIPE INV 1.0’
STA 567+80 (LT) -L- (S=1.6%) BURY PIPE INV 1.0
STA 564+25 (RT) -L- (S=3.0%) BURY PIPE INV 1.0’
STA 537+00 (LT) -L- (S=2.2%) BURY PIPE INV 1.0’
STA 495+95 (LT) -L- (S=1.0%) BURY PIPE INV 1.0’
STA 495+75 (RT) -L- (S=1.3%) BURY PIPE INV 1.0’

DETAIL 16

 
 

Type of Liner= Class ’II’ Rip-Rap

B=3.0 Ft.

Max. d=4.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

Geotextile

(919) 781-4626 VOICE    (919) 781-4869 FAX

RALEIGH, NORTH CAROLINA  27609

1616 EAST MILLBROOK ROAD, SUITE 160

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

15869

 

   

 

    

     
T.  R.  R EI D 

 

 

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

26971

N
OTLAD .G AUHS

OJ
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