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ENGINEER ENGINEER
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/
1
4
/
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9 SHEET NO.PROJECT REFERENCE NO.

            

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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S
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0
0
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31A

SEE SHEETS 2D-1 THRU 2D-9 FOR DRAINAGE DETAILS

SEE SHEETS 78 & 79 FOR -Y8- PROFILE
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314' LT
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50' RT
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91' LT
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71.09' LT
91' LT
Y8 +92.98
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104' LT
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R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO
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ENGINEER
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H CAROLINA
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TO AVOID 
FLOW DIVER

SION AND 
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NAL PIPE
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EM REQUIRED

 

EST. 7 SY GFD
EST. 2 TONS

CL. B RIP RAP

18" RCP-III 
COLLAR
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R
E
T
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3110

3111

15" RCP-III 

CB

3130

3131
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15" RCP-III 
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CL B RIP RAP
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S
P
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3119
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3117

JB w/MH

CB

CB

CB
3115 18" RCP-III 

15" RCP-III 

CB

HW
REMOVE 

RC
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COLLAR

REMOVE HW

7 SY GEOTEXTILE

TO ROW ONLY

2 TON CL B RIP RAP
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GREU TL-3

PI Sta 33+03.18

D

L = 173.39'

T = 86.70'

R = 6,890.00'

PI Sta 34+94.23

D

L = 208.72'

T = 104.36'

R = 12,080.00'

PI Sta 38+76.36

D

L = 555.54'

T = 277.77'

R = 60,045.00'

CURVE DATA FOR -Y8-

8:1

-Y8- PCC Sta.  35+98.59

-Y8- POC Sta.  36+60

END CONSTRUCTION

12
'
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'
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.0
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SEE DETAIL 23

LAT V DITCH

SEE DETAIL 6

LAT V DITCH

RETAIN

SEE DETAIL 1
DISSIPATOR BASIN
RIP RAP ENERGY 

SEE DETAIL 5
RT BANK ONLY
JURISDICTIONAL STREAM
RIP RAP PAD AT 

RETAIN

SEE DETAIL 17

6% MIN SLOPE

STANDARD V DITCH

SEE DETAIL 30

BANK STABILIZATION
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ENGINEER ENGINEER

   R/W SHEET NO.5
/
1
4
/
9
9 SHEET NO.PROJECT REFERENCE NO.

            

DOCUMENT NOT CONSIDERED FINAL
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+
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SEE SHEETS 2D-1 THRU 2D-9 FOR DRAINAGE DETAILS 

SEE SHEETS 81 & 82 FOR -Y11- PROFILE
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70' LT
Y11 +50

120' LT
Y11 +15

165' LT
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105' LT
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40' RT
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182

183

267
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R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929
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2GI 

2G
I

2GI 
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SEE DETAIL 7
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SEE DETAIL 20
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-Y11- POT Sta.  28+00

END CONSTRUCTION

-Y11- POT Sta.  28+10

END R/W ACQUISITION
.0
0

0
0

8:1

8:1

RUNOFF = 126.00'

CURVE DATA FOR -Y11-

SE = .06

DS = 40 mph

PI Sta 18+63.57

L = 416.72'

T = 217.16'

R = 600.00'

D

TYP.

21'

-Y11-

TAPER
+41.61 BEG.

TAPER
+00 END

TYP.

21'

TYP.

21'

FOR TRAIL CONNECTION
PAVEMENT TO REMAIN 

GREU TL-3

GREU TL-3
GREU TL-3

GREU TL-3

PROP BOLLARDS
+82 -Y11- 35' RT.

PROP BOLLARDS
+82 -Y11- 35' LT.

CONNECTION
END PAVE TRAIL
+82 -Y11- 25' RT.
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END PAVE TRAIL
+82 -Y11- 17' LT.
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SEE SHEET 4 FOR -L3- -L3- STA. 730+50.00 TO STA. 744+00.00

744

DITCH LEGEND

LEFT DITCH

RIGHT DITCH

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD
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731 732 733 734 735 736 737 738 739 740 741 742 743

-L3-

PI = 734+00.00

EL = 1,000.53'

VC = 600'

K = 273

ELEV. 985.97'

364.49' LEFT

-L3- STA 736+48.31

BM #8

(+)2.94
11%

GROUND

EXISTING

-L3- Sta. 731+35.44

BEGIN TIP PROJECT R-2233BB

END TIP PROJECT R-2233BA

(+)0.7440%

(+)2.94
11%
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EXISTING

PI = 741+00.00

EL = 1,018.16'
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DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

     10' X 8' RCBC
CULVERT HYDRAULIC DATA

= 360     

= 50 

= 936.3   

= 400     

= 100

= 936.7   

= 860

= 500+

= 994.0   

10' x 8' RCBC

El = 990.77

STA. 738+75

BEG. LAT. DITCH LT

5
:1

EL = 995.52'

-L3- 733+30.00

BEGIN -DRL3- GRADE

GRADE (FUTURE)

PROPOSED -L3-

El = 991.90

STA. 742+50

END LAT. DITCH LT

El = 991.00

STA. 739+50

BEGIN/END LAT. DITCH LT

(+
) 
16
.0
0%

(+
) 
16
.0
0%

(+) 0.30% (+) 0.30%

VC = 80'

(+)2.94
11%

EL = 998.79'

(-)12.5000%

-DRL3- GRADE 

PROPOSED

EL = 1000.59'

-Y25REV- 29+46.67 24' RT.

-L3- 743+21.39 =

(+)2.94
11% (+)2.715

4% 4:1

EL = 1000.94'

-Y25REV- 29+53.10

-L3- 743+46.24 =

FUTURE R-2233BA

GRADING ONLY FOR PERMANENT ROADWAY EMBANKMENT 

DocuSign Envelope ID: 29167D85-0F33-4E59-9CB1-A877630AB5DF
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SEE SHEET 5 FOR -L3- -L3- STA. 743+00.00 TO STA. 756+00.00950
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34

LEFT DITCH

DITCH LEGEND

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD
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GRADE
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1,
0
5
0
.3

4
'

PI = 754+00.00

EL = 1,059.35'

(+)2.94
11% (-)2.3100%

VC = 1,350'

K = 257

2:1

EL. 1,032.14'

BEGIN GRADE

-L3- Sta. 744+75.00
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E
l 
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0
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.1
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GROUND
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-RPB- Sta.  10+00.00 47.00' LT.

-L3- Sta. 755+52.50=

GRADE (FUTURE)

PROPOSED
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SEE SHEET 6 FOR -L3- -L3- STA. 756+00.00 TO STA. 769+00.00
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DITCH LEGEND

LEFT DITCH

RIGHT DITCH

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929
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= 1.7    

 18" RCP-IV  Sta.  767+18.00

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA
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CFS

CFS

CFS
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-RPC- Sta.  10+00.00 47.00' RT.

-L3- Sta. 756+50.00=
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DocuSign Envelope ID: 32E8D0E9-F3C5-411C-A80C-51792344652C

6/17/20216/17/2021



920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

5
/
1
4
/
9
9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:4

5
:3

3
 
P

M
..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
3
6
.D

G
N

U
S

E
R
: 
a
p
r
i
e
t
o

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-L3- STA. 769+00.00 TO STA. 782+00.00SEE SHEET 6 FOR -L3-
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DITCH LEGEND

RIGHT DITCH

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929
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-LPC- Sta.  10+00.00 47.00' RT.

-L3- Sta. 771+77.00=

-LPB- Sta.  10+00.00 47.00' LT.

-L3- Sta. 772+25.00=
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EXISTING
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SEE SHEET 7 FOR -L3-

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD
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SEE SHEET 8 FOR -L3-
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DITCH LEGEND

RIGHT DITCH

R-2233BB

SUITE 410
RALEIGH, NC 27607
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GROUND
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DESIGN FREQUENCY
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CULVERT HYDRAULIC DATA
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= 500+
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SEE SHEET 9 FOR -L3- -L3- STA. 808+00.00 TO STA. 822+00.00870
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DITCH LEGEND

RIGHT DITCH

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD
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PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 970.2   

= 73.0    

= 50 

= 25.0    

= 964.5   

= 27.0    

= 964.7   

OVERTOPPING ELEVATION

         30" CS  Sta.  814+80   

= 500+

= 7

E
L
 
=
 
9
7
3
.8

4

S
T

A
. 8

0
9
+
5
0

D
IT

C
H
 

R
T
.

E
N

D
 

S
P

E
C
. C

U
T

E
L
 
=
 
9
6
2
.0

0

S
T

A
. 8

14
+
8
0

D
IT

C
H
 

R
T
.

B
E

G
. S

P
E

C
. C

U
T

E
L
 
=
 
9
7
0
.5

1

S
T

A
. 8

16
+
5
0

D
IT

C
H
 

R
T
.

E
N

D
 

S
P

E
C
. C

U
T

-Y19- Sta. 20+88.94

-L3- Sta. 812+50.25=

GROUND

EXISTING
30" CS

DocuSign Envelope ID: 32E8D0E9-F3C5-411C-A80C-51792344652C

6/17/20216/17/2021



890

900

910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

890

900

910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090 40

-L3- STA. 822+00.00 TO STA. 834+00.00

5
/
1
4
/
9
9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:4

5
:5

5
 
P

M
..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
4
0
.D

G
N

U
S

E
R
: 
a
p
r
i
e
t
o

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SEE SHEET 10 FOR -L3-
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8'X6' RCBC

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE
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OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS
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DESIGN HW ELEVATION

BASE HW ELEVATION

8' X 6' RCBC
CULVERT HYDRAULIC DATA
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= 50 
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-L3- STA. 834+00.00 TO STA. 847+50.00SEE SHEET 11 FOR -L3-
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

DITCH LEGEND
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-Y3- Sta. 26+65.52

-L3- Sta. 843+44.48=

-LPD- Sta. 10+00.00 - 47.00' RT

-L3- Sta. 846+53.34=

-LPA- Sta. 10+00.00 - 47.00' LT

-L3- Sta. 845+53.34=
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929
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-L3- STA. 860+50.00 TO STA. 872+50.00
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SEE SHEET 12 FOR -L3-

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD
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'

-RPD- Sta. 10+00.00 - 47.00' RT

-L3- Sta. 863+75.00=

-RPA- Sta. 10+00.00 - 47.00' LT

-L3- Sta. 861+15.54=

GROUND

EXISTING

(-)4.6400%

(-)4.6400%

54" RCP-V

= 53.0   

   54" RCP-V Sta.  866+00

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA
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= 97.0    

= 950.6   
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DocuSign Envelope ID: 32E8D0E9-F3C5-411C-A80C-51792344652C

6/17/20216/17/2021



870

880

890

900

910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

44

-L3- STA. 872+50.00 TO STA. 886+00.00870
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

DITCH LEGEND

RIGHT DITCH

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929
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CULVERT HYDRAULIC DATA
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-L3- STA. 886+00.00 TO STA. 899+00.00SEE SHEET 14 FOR -L3-
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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-L3- STA. 899+00.00 TO STA. 912+00.00SEE SHEET 15 FOR -L3-

5
/
1
4
/
9
9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

6
/
16
/
2
0
2
1 
10
:4

8
:5

7
 

A
M

..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
4
6
.D

G
N

U
S

E
R
: 
d

m
o
r
y

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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RALEIGH, NC 27607
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    30" RCP-III Sta. 906+80

DRAINAGE AREA
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DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY
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-L3- STA. 925+00.00 TO STA. 938+00.00940
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-L3- STA. 938+00.00 TO STA. 952+00.00940
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SEE SHEET 19 FOR -L3- 940
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DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION
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-L3- STA. 965+00.00 TO STA. 976+50.00940
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-L3- STA. 976+50.00 TO STA. 990+50.00940
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36" WELDED STEEL Sta.  990+18

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 1,037.7

= 100.0

= 50 

= 34.0

= 1,026.2

= 37.0

= 1,026.5

= 500+

-Y7A- Sta.  18+45.84
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= 9.0

36" WELDED STEEL Sta. 981+00
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DESIGN HW ELEVATION
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SEE SHEET 22 FOR -L3- 940
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NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

990 991 992 993 994 995 996 997 998 999 1000 1001 1002 1003 1004

-L3-

GRADE

PROPOSED

1,
0
4
0
.5

9

PI = 995+00.00

EL = 1,034.92'

(-)1.2600% (+)0.9000%

VC = 440'

K = 204

PI = 1001+00.00

EL = 1,040.32'

(+)0.9000% (+)0.4060%

VC = 200'

K = 405

PI = 1003+00.00

EL = 1,041.13'

(+)0.4060% (+)0.6280%

VC = 200'

K = 901

42" WELDED STEEL

= 13.0   

42" WELDED STEEL Sta.  996+30

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 1,034.1

= 200.0   

= 50 

= 38      

= 996.0

= 42      

= 996.2

= 500+

El = 1021.5

STA. 995+00

BEGIN LAT. V DITCH RT.

E
l 
=
 
1,
0
0
3
.5

0

E
l 
=
 
9
9
5
.5

0
(-) 0.3529%

E
l 
=
 
9
9
3
.0

6

P
I 
=
 
9
9
6
+
5
0

(-) 4.88%

P
I 
=
 
9
9
5
+
5
0

P
I 
=
 
9
9
6
+
0
0

(-
) 3

6
.0

%

(-
) 16.0%

EL. 1041.76

-L3- Sta.  1004+00.00

END TIP PROJECT R-2233BB

-L3TIE- Sta.  10+00.00 - 23.00' LT

-L3- Sta.  996+27.26=

-L3TIE- Sta.  17+29.95 - 35.00' RT

-L3- Sta. 1003+54.13=

El = 993.0

PI = 996+67

END LAT. V DITCH RT.

GROUND

EXISTING
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5
/
1
4
/
9
9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:4

7
:1
0
 

P
M

..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
5
4
.D

G
N

U
S

E
R
: 
a
p
r
i
e
t
o

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-Y2- STA. 16+75.00 TO STA. 28+50.00850

860

870

880

890

900

910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

850

860

870

880

890

900

910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

SEE SHEETS 6 & 23 FOR -Y2-

DITCH LEGEND

RIGHT DITCH

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

15 16 17 18 19 20 21 22 23 24 25 26 27 28

EL. 921.18'

-Y2- POC Sta.  17+25.00  

BEGIN GRADE

9
7
5
.6

1'

-Y2-

-
R

P
B
-
 

P
O

T
 

S
ta
. 3

1+
16
.3

8

-
Y
2
-
 

P
O

T
 

S
ta
. 2

5
+
13
.0

1 
=

-
L
P

B
-
 

P
O

T
 

S
ta
. 2

2
+
0
4
.5

5

-
Y
2
-
 

P
O

T
 

S
ta
. 2

5
+
3
7
.0

1 
=

PI = 17+90.00

EL = 922.75'

(+)2.415
4%

(+)3.0
942%

VC = 120'

K = 177

PI = 21+35.00

EL = 933.42'

(+)3.0
942%

(+)5
.900

0%

VC = 260'

K = 93

29

ELEV. 932.08'

46.60 LEFT

-Y2- STA 14+85.17

BM #9

GRADE

PROPOSED

GROUND

EXISTING

E
l 
=
 
9
6
4
.1
9

(+)
 7.6

119
%

(+) 4
.6%

P
I 
=
 
2
7
+
0
0

E
L
. 9

6
0
.5

1

S
T

A
. 2

6
+
2
0

C
U

T
 

D
IT

C
H
 

R
T
.

B
E

G
. S

P
E

C
. 

E
L
. 9

6
9
.2

9

S
T

A
. 2

7
+
6
7

C
U

T
 

D
IT

C
H
 

R
T
.

E
N

D
 

S
P

E
C
. 
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9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:4

7
:1
4
 
P

M
..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
5
5
.D

G
N

U
S

E
R
: 
a
p
r
i
e
t
o

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-Y2- STA. 28+50.00 TO STA. 41+95.00930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

SEE SHEETS 6 & 24 FOR -Y2-

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

29 30 31 32 33 34 35 36 37 38 39 40 41 42

-
L
P

C
-
 

P
O

T
 

S
ta
.  
19

+
9
4
.1
6

-
Y
2
-
 

P
O

C
 
S
ta
. 3

6
+
10
.0

9
=

-
R

P
C
-
 

P
O

T
 

S
ta
.  
2
7
+
3
6
.2

0

-
Y
2
-
 

P
O

C
 
S
ta
. 3

6
+
3
6
.5

3
=

-
Y
2
5

A
-
 

P
O

T
 

S
ta
.  
13

+
4
8
.2

8

-
Y
2
-
 

P
O

T
 

S
ta
. 4

1+
4
2
.4

2
=

PI = 29+50.00

EL = 981.51'

VC = 125'

K = 104

9
7
5
.6

1'

-Y2-

EL. 1,066.34'

-Y2- POT Sta. 42+25.00  

END GRADE

-
Y
2
-
 

P
O

T
 

S
ta
. 2

9
+
9
3
.5

1

-
L
3
-
 

P
O

T
 

S
ta
. 7

7
4
+
4
1.
4
9
=

-
Y
2
5
-
 

P
O

T
 

S
ta
.  
3
6
+
8
0
.9

9

-
Y
2
-
 

P
O

T
 

S
ta
. 4

1+
3
6
.7

6
=

(+)5
.900

0%

(+)
7.10

46%

PI = 40+25.00

EL = 1,057.88'

(+)
7.10

46%

(+)4.
2278

%

VC = 320'

K = 111

ELEV. 1067.01'

67.45 LEFT

-Y2- STA 39+84.95

BM #10

GROUND

EXISTING

GRADE

PROPOSED

E
l 
=
 
1,
0
14
.0

0

E
l 
=
 
1,
0
17
.5

0

E
l 
=
 
1,
0
2
1.
10

E
l 
=
 
1,
0
2
8
.1
0

E
l 
=
 
1,
0
3
1.
5
0

E
l 
=
 
1,
0
3
5
.2

0

E
l 
=
 
1,
0
3
8
.8

0

E
l 
=
 
1,
0
4
2
.3

0

E
l 
=
 
1,
0
4
5
.9

0

E
l 
=
 
1,
0
4
9
.4

0

E
l 
=
 
1,
0
5
2
.7

0

E
L
=
10

5
5
.7

S
T

A
. 4

0
+
0
0

E
N

D
 

S
P

E
C
. L

A
T
 

V
 

D
IT

C
H

P
I 
=
 
3
9
+
5
0

P
I 
=
 
3
4
+
0
0

P
I 
=
 
3
4
+
5
0

P
I 
=
 
3
5
+
0
0

(+)
 7.2

0%
(+)
 7.0

0%
(+)
 7.2

0%

(+)
 7.0

0%

(+)
 6.8

0%
(+)
 7.4

0%
(+)
 7.2

0%
(+)
 7.0

0%
(+)
 7.2

0%
(+)
 7.0

0%
(+)
 6.6

0%
(+) 

6.00
%

P
I 
=
 
3
6
+
0
0

P
I 
=
 
3
6
+
5
0

P
I 
=
 
3
7
+
0
0

P
I 
=
 
3
7
+
5
0

P
I 
=
 
3
8
+
0
0

P
I 
=
 
3
8
+
5
0

P
I 
=
 
3
9
+
0
0

E
l 
1,
0
10
.4

S
T

A
. 3

3
+
5
0

B
E

G
IN
 
S

P
E

C
. L

A
T
 

V
 

D
IT

C
H
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5
/
1
4
/
9
9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:4

7
:1
9
 
P

M
..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
5
6
.D

G
N

U
S

E
R
: 
a
p
r
i
e
t
o

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-RPB- STA. 10+00.00 TO STA. 23+00.00 910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

SEE SHEETS 5 & 6 FOR -RPB-

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

10 11 12 13 14 15 16 17 18 19 20 21 22 23

910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

-RPB-

PI = 11+00.00

EL = 1,049.72'

(-)0.3200% (-)1.1439%

VC = 170'

K = 206

PI = 14+25.00

EL = 1,046.00'

(-)1.1439%
(-)6.0066%

VC = 480'

K = 99

9
9
3
.4

4

EL. 1,050.04'

BEG. GRADE 

-RPB- TS Sta.  10+00.00 47.00' LT.

-L3- POT Sta. 755+52.50=

GRADE

PROPOSED

GROUND

EXISTING
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5
/
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4
/
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9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:4

7
:2

3
 
P

M
..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
5
7
.D

G
N

U
S

E
R
: 
a
p
r
i
e
t
o

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-RPB- STA. 23+00.00 TO STA. 30+40.47SEE SHEET 6 FOR -RPB-910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

23 24 25 26 27 28 29 30 31

910

-RPB-

EL. 955.09'

-RPB- POT Sta.  30+40.47   

END GRADE

-RPB- POT Sta. 31+16.38

-Y2- POT Sta. 25+13.01 =

9
9
3
.4

4

PI = 29+30.00

EL = 955.60'

(-)6.0066%
(-)0.4640%

VC = 220'

K = 40GRADE

PROPOSED

GROUND

EXISTING

DS = 30 MPH
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5
/
1
4
/
9
9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:4

7
:2

9
 
P

M
..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
5
8
.D

G
N

U
S

E
R
: 
a
p
r
i
e
t
o

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

880

890

900

910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

880

890

900

910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

SEE SHEET 6 FOR -LPB- -LPB- STA. 10+00.00 TO STA. 21+72.55

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

10 11 12 13 14 15 16 17 18 19 20 21 22

880

-LPB- POT Sta.  22+04.55

-Y2- POT Sta. 25+37.01=

880

-LPB-

EL. 956.50'

-LPB- POT Sta.  21+72.55

END GRADE

EL. 1,016.71'

BEGIN GRADE

-LPB- CS Sta.  10+00.00 47.00' LT.

-L3- POC Sta. 772+25.00=

PI = 12+30.00

EL = 1,022.00'

(+)2.298
9% (-)8.5805%

VC = 290'

K = 27

PI = 20+00.00

EL = 955.93'

(-)8.5805%
(+)0.3323%

VC = 345'

K = 39

GRADE

PROPOSED

GROUND

EXISTING
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/
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9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:4

7
:3

4
 
P

M
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.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
5
9
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G
N

U
S

E
R
: 
a
p
r
i
e
t
o

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-LPC- STA. 10+00.00 TO STA. 19+61.65 930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

1,100

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

1,100

SEE SHEET 6 FOR -LPC-

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

10 11 12 13 14 15 16 17 18 19

930

-LPC- POT Sta.  19+94.16 

-Y2- POC Sta. 36+10.09=

930

-LPC-

PI = 11+10.00

EL = 1,020.37'

(+)2.317
0% (+)0.7000%

VC = 180'

K = 111

PI = 17+60.00

EL = 1,024.92'

(+)0.7000% (+)1.2967%

VC = 200'

K = 335

EL. 1,017.82'

BEGIN GRADE

-LPC- TS Sta.  10+00.00 47.00' RT.

-L3- POC Sta. 771+77.00=

EL. 1,027.53'

-LPC- POT Sta.  19+61.65

END GRADE

GROUND

EXISTING

GRADE

PROPOSED
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9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER
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2
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-RPC- STA. 10+00.00 TO STA. 23+00.00950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

1,100

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

1,100

SEE SHEET 6 FOR -RPC-

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

10 11 12 13 14 15 16 17 18 19 20 21 22 23

950

EL. 1,049.58'

BEGIN GRADE

-RPC- POT Sta.  10+00.00 47.00' RT.

-L3- POT Sta. 756+50.00=

GROUND

EXISTING

GRADE

PROPOSED

-RPC-

PI = 11+50.00
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RALEIGH, NC 27607
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-RPC- POT Sta.  27+03.60
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GRADE

PROPOSED
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EL = 1,026.40'
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-Y19- STA. 6+75.00 TO STA. 17+50.00870
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GRADE
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-Y19- STA. 14+54.81
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UNLESS ALL SIGNATURES COMPLETED

-Y19- STA. 17+50.00 TO STA. 30+75.00870
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SEE SHEETS 9 & 26 FOR -Y19-
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-Y3- STA. 13+10.00 TO STA. 23+50.00 930
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-TR2- STA. 10+00.00 TO STA. 11+50.00
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SEE SHEETS 11 & 28 FOR -Y3- -Y3- STA. 23+50.00 TO STA. 36+50.00
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EL. 1027.92

-TR1- Sta.  10+00.00

BEGIN GRADE

VC = 30'

EL. = 1030.05

PI = 10+15.00

(+)0.30%

EL. 1034.00

PVI -TR1- Sta.  11+67.21

52.93' RT,  EL. 1034.06

-Y3- Sta.  33+12.61

-TR2- Sta.  11+76.32=

END CONSTRUCTION

-TR2-

(-)2.55%

(-)1.00%

66.93' LT,  EL. 1027.92

-Y3- Sta.  33+36.62
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-Y3- STA. 36+50.00 TO STA. 41+50.00 930
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SEE SHEET 28 FOR -Y3-

R-2233BB

SUITE 410
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5
/
1
4
/
9
9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:4

8
:1
1 
P

M
..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
6
7
.D

G
N

U
S

E
R
: 
a
p
r
i
e
t
o

DOCUMENT NOT CONSIDERED FINAL
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-RPA- STA. 23+00.00 TO STA. 27+23.95SEE SHEET 11 FOR -RPA-920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO
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L

ENGINEER

NO
RT

H CAROLINA

SEAL
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N
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E
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L
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P
A
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S
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7
+
5
5
.9

5

-
Y
3
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P
O

C
 
S
ta
. 2

0
+
8
3
.6

4
=

EL. 1,063.87

-RPA- POT Sta. 27+23.95  

END GRADE

1,
0
4
2
.8

4
'

(+)4
.962

2%

1,
0
4
2
.8

4
'

GROUND

EXISTING

GRADE

PROPOSED

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

-RPA-
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/
9
9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
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2
0
2
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4
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8
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B
_
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D
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N

U
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R
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r
i
e
t
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-LPA- STA. 10+00.00 TO STA. 19+53.84SEE SHEET 11 FOR -LPA-

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO
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L

ENGINEER
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RT

H CAROLINA

SEAL
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YR

OM .J SI
N
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D

10 11 12 13 14 15 16 17 18 19

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

PI = 10+75.00

EL = 1,030.69'

(+)1.2576% (-)1.0800%

VC = 110'

K = 47

PI = 13+00.00

EL = 1,028.26'

(-)1.0800% (+)5
.428

5%

VC = 340'

K = 52

(+)5
.428

5%

EL = 1,063.75'

32.00' LT

-Y3- POC 21+09.64

-LPA- POT 19+53.84=

END GRADE

-
Y
3
-
 

P
O

C
 
S
ta
. 2

1+
0
9
.6

4

-
L
P

A
-
 

P
O

T
 

S
ta
. 1
9
+
8
5
.8

4
=

GRADE

PROPOSED

GROUND

EXISTING

-LPA-

EL. 1029.75'

47.00' LT.

-LPA- POT Sta. 10+00.00

-L3- POC Sta. 845+53.34=

BEGIN GRADE

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080
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5
/
1
4
/
9
9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
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4
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8
:2
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P
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P
r
o
j
\

R
2
2
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B
B
_
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D
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_
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F
L
7
0
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G
N

U
S

E
R
: 
a
p
r
i
e
t
o

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-LPD- STA. 10+00.00 TO STA. 23+00.00SEE SHEET 11 FOR -LPD- 930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

DITCH LEGEND

RIGHT DITCH

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031
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OM .J SI
N
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D

10 11 12 13 14 15 16 17 18 19 20 21 22 23

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

PI = 10+75.00

EL = 1,035.31'

VC = 150'

K = 119

PI = 13+35.00

EL = 1,034.27'

VC = 220'

K = 85

PI = 19+00.00

EL = 1,017.32'

VC = 600'

 

EL. 1,034.67'

47.00' RT.

-LPD- CS Sta. 10+00.00

-L3- POC Sta. 846+53.34=

BEGIN GRADE

-LPD-

GROUND

EXISTING

GRADE

PROPOSED

1,
0
2
5
.6

8
'

(+) 0.2778%P
I 
=
10

+
4
6
.6

7
0

E
l 
=
 
1,
0
3
3
.5

0

(+) 0.3051%

CLASS IV

PROP. 30" RCP

= 8.0    

 30" RCP CL IV Sta.   17+38   

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 1,018.2 

= 95.0    

= 50 

= 27.0    

= 1,007.8 

= 29.0    

= 1,008.0 

= 500+

(-) 0.42%

E
L
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0
5
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0
'

S
T
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18

+
0
8

B
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G
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P
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C
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D
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C
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R
T
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E
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7
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T
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+
7
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E
N
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E
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C
U
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D
IT

C
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R
T
.

E
L
. 1
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3
3
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0

S
T
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+
0
0

B
E
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P
E

C
. D
IT

C
H
 

G
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A
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E
 

R
T
.

E
L
. 1
,0

3
3
.9

7

S
T

A
 
12

+
0
0
.7

3

E
N

D
 

S
P

E
C
. D
IT

C
H
 

G
R

A
D

E
 

R
T
.

(+)0.8561% (-)0.4000% (-)0.4000% (-)3.0000%

(-)3.0000% (+)2.090
8%

K = 118
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9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-LPD- STA. 23+00.00 TO STA. 26+53.27SEE SHEET 11 FOR -LPD-930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031
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OM .J SI
N

NE

D

23 24 25 26

 -
L
P

D
-
 

P
O

T
 

S
ta
. 2

6
+
8
6
.1
9

-
Y
3
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P
O

C
 
S
ta
. 3

2
+
4
7
.5

7
=

EL. 1,033.87'

-LPD- POT Sta. 26+53.27   

END GRADE

-LPD-

1,
0
2
5
.6

8
'

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

GRADE

PROPOSED

GROUND

EXISTING

(+)2.090
8%

(+)2.86
70%

PI = 25+50.00

EL = 1,030.91'

VC = 150'

K = 193
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9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

6
/
16
/
2
0
2
1 
10
:5

6
:2

8
 

A
M

..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
7
2
.D

G
N

U
S

E
R
: 
d

m
o
r
y

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

890

900

910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

DITCH LEGEND

RIGHT DITCH

SEE SHEETS 11 & 12 FOR -RPD- -RPD- STA. 10+00.00 TO STA. 23+00.00

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL
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N
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T

E

VEN B 

D
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R
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L

ENGINEER
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SEAL
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10 11 12 13 14 15 16 17 18 19 20 21 22 23

890

900

910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

PI = 11+00.00

EL = 995.83'

(+)4
.630

0%
(+)4
.480

0%

VC = 175'

K = 1167

PI = 13+75.00

EL = 1,008.15'

(+)4
.480

0%
(+)0.8620%

VC = 375'

K = 104

PI = 19+50.00

EL = 1,013.11'

(+)0.8620% (+)1.7020%

VC = 200'

K = 238

EL. 991.20'

47.00' RT

-RPD- POT Sta. 10+00.00

-L3- POC Sta. 863+75.00=

BEGIN GRADE

GRADE

PROPOSED

GROUND

EXISTING

-RPD-

1,
0
19
.0

6
'

(+) 0.4787%

= 12     

   36" CS    Sta.   18+60.00

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 1006.0

= 134.0   

= 50 

= 46      

= 993.0   
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= 500+

E
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0

E
l 
=
 
9
9
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0
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%
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+
5
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=
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+
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E
L
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2
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PROP. 36" CS
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9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-RPD- STA. 23+00.00 TO STA. 30+87.27SEE SHEET 11 FOR -RPD-890

900

910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO
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L

ENGINEER

NO
RT

H CAROLINA

SEAL
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23 24 25 26 27 28 29 30 31

(+)1.7020%

GRADE

PROPOSED

GROUND

EXISTING

-RPD- POT Sta.  31+20.29

-Y3- POC Sta. 32+72.28=

EL. 1,032.46'

-RPD- POT Sta. 30+87.27  

END GRADE

-RPD-

890
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0
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0
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%
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 8.
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P
I 
=
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+
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P
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2
4
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P
I 
=
 
2
4
+
5
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-DR3- STA. 10+25.16 TO STA. 16+75.00

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

6
/
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2
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r
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-Y18- STA. 14+30.00 TO STA. 18+11.97

SEE SHEETS 11 & 27 FOR -DR3-

SEE SHEETS 10 & 11 FOR -Y18-

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

-DR3-

GROUND

EXISTING

GRADE

PROPOSED

10 11 12 13 14 15 16 17

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

PI = 10+75.00

EL = 1,064.38'

(-)4.8681%

(-)9.3500%

VC = 90'

K = 20

PI = 12+75.00

EL = 1,045.68'

(-)9.3500%

(-)3.5000%

VC = 300'

K = 51

PI = 14+75.00

EL = 1,038.68'

(-)3.5000%

VC = 100'

K = 34

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

= 2.0    

18" RCP-III  Sta.   13+94   

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 1,035.0 

= 21.0    

= 25 

= 4.0     

= 1,030.1 

= 5.0     

= 1,030.2 

= 500+

18" RCP18" RCP

-
D

R
3
-
 

S
ta
. 1
0
+
0
0
.0

0

-
Y
3
-
 

S
ta
. 1
6
+
0
2
.2

3
=

EL. 1,066.81'

-DR3- Sta. 10+25.16

BEGIN GRADE

EL. 1,034.08'

-DR3- Sta.  15+50.00

END GRADE

(-)6.1333%

-Y18-

-
Y
18
-
 

P
O

T
 

S
ta
.  
18

+
4
3
.9

7

-
Y
3
-
 

P
O

C
 
S
ta
. 2

1+
0
2
.6

4
=

10 11 12 13 14 15 16 17 18

1,010

1,020

1,030

1,040

1,050

1,060

1,070

PI = 14+75.00

EL = 1,064.28'

(-)2.2222%

VC = 90'

K = 74

PI = 16+00.00

EL = 1,063.03'

(-)1.0000% (+)2.70
67%

VC = 150'

K = 40

PI = 17+50.00

EL = 1,067.09'

VC = 120'

K = 31

(-)1.2025%

EL. 1,065.28'

-Y18- POT Sta. 14+30.00  

BEGIN GRADE

EL. 1,066.34'

-Y18 - POT Sta.  18+11.97 

END GRADE

GROUND

EXISTING

GRADE

PROPOSED

1,010

1,020

1,030

1,040

1,050

1,060

1,070

= 2.6    

18" RCP-III  Sta.   17+15.00

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 1,059.0 

= 22.0    

= 25 

= 8.0     

= 1,053.2 

= 9.0     

= 1,053.4 

= 500+

(-) 4.1667%

18" RCP-III

EL = 1058.00

STA. 16+00 LT

BEGIN LAT V DITCH

EL = 1051.5

STA. 17+56 LT

END LAT V DITCH

(+)2.70
67%
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5
/
1
4
/
9
9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:4

9
:0

1 
P

M
..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
7
5
.D

G
N

U
S

E
R
: 
a
p
r
i
e
t
o

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-Y6- STA. 10+00.00 TO STA. 23+00.00 900

910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

DITCH LEGEND

LEFT DITCH

RIGHT DITCH

SEE SHEETS 29 & 30 FOR -Y6-

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

10 11 12 13 14 15 16 17 18 19 20 21 22 23

900

910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

-
Y
2
2

A
-
 

P
O

T
 

S
ta
. 4

0
+
3
5
.1
5

-
Y
6
-
 

P
O

C
 
S
ta
. 1
3

+
5
5
.0

0
=

-
Y
2
3
-
 

P
O

T
 

S
ta
.  
3
9
+
4
4
.3

3

-
Y
6
-
 

P
O

C
 
S
ta
. 1
6
+
5
4
.0

0
=

PI = 11+00.00

EL = 972.34'

(+)2.79
00%

VC = 200'

K = 24

PI = 13+00.00

EL = 994.69'

(+
)11
.17

50
%

(+)5
.000

0%

VC = 200'

K = 32

PI = 15+00.00

EL = 1,004.69'

(+)6
.30

00%

VC = 100'

K = 77

PI = 17+50.00

EL = 1,020.44'

(+)6
.30

00%
(+)0.3200%

VC = 200'

K = 33

PI = 21+25.00

EL = 1,021.64'

(+)0.3200% (+)
7.3

63
6%

VC = 375'

K = 53

EL. 969.55'

-Y6- POT Sta.  10+00.00 

BEGIN GRADE

-Y6-

GROUND

EXISTING

GRADE

PROPOSED

DS= 35 MPH

DS= 35 MPH

DS= 35 MPHDS= 20 MPH

1,
0
3
4
.5

4

= 2.3    

18'  RCP-IV  Sta.   16+90.00

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 1,017.0 

= 13.0    

= 25 

= 8.0     

= 1,016.1 

= 9.0     

= 1016.4  

= 500+

= 5.1    

24" RCP-III  Sta.   20+69   

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 1,020.4 

= 18      

= 25 

= 17.0    

= 1,020.3 

= 21.0    

= 1,020.7 

= 50  

(-) 0.3305%

EL = 966.77

STA. 10+00

DITCH LT

BEG. SPEC CUT

EL = 966.50

STA. 10+90

DITCH LT

END SPEC CUT

E
l 
=
 
9
7
5
.3

1

P
I 
=
11
+
5
0
.0

0
0

E
l 
=
 
9
7
6
.0

1
18" RCP-IV

(+) 0.94%

E
l 
=
 
1,
0
18
.3

0

EL = 975.00

STA. 11+39

DITCH LT

BEG. SPEC CUT

(+) 1.40%
(+) 

6.4
0%

EX. 18' CMP
(-) 0.30%

(+
)11
.17

50
%

P
I 
=
12

+
0
0

E
L
 
=
 
9
8
5
.9

3

S
T

A
. 1
3

+
5
5

D
IT

C
H
 

L
T

E
N

D
 

S
P

E
C
 

C
U

T

(+
) 1
0%

E
L
. 1
,0

2
1.
5

S
T

A
. 2

1+
3
2

E
N

D
 

S
P

E
C
. L

A
T
 

V
 

D
IT

C
H
 

R
T
.

E
L
. 1
,0

18
.0

0

S
T

A
. 2

0
+
6
8

B
E

G
IN
 
S

P
E

C
. L

A
T
 

V
 

D
IT

C
H
 

R
T
.

E
N

D
 

S
P

E
C
. G

R
A

D
E
 

D
IT

C
H
 

R
T
.

E
L
. 1
,0

18
.3

9

S
T

A
. 1
9
+
5
0

B
E

G
. S

P
E

C
. G

R
A

D
E
 

D
IT

C
H
 

R
T
.

P
I 
=
 
2
1+

0
0

RCP-III

24" 
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5
/
1
4
/
9
9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:4

9
:0

7
 
P

M
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.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
7
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.D

G
N

U
S

E
R
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a
p
r
i
e
t
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-Y6- STA. 23+00.00 TO STA. 33+21.90

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

DITCH LEGEND

LEFT DITCH

SEE SHEET 30 FOR -DR4-

29282726252423

1,020

1,010

1,030

1,040

1,000

1,040

1,030

1,020

1,010

1,000

151413121110

SEE SHEET 30 FOR -Y6-

-DR4- STA. 12+00.00 TO STA. 14+17.87

-DR4-

990 990

960

950

940

930

920

910

900

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

30 31 32 33

-
Y
2
3

A
-
 

P
O

C
 
S
ta
. 5

1+
7
4
.4

2

-
Y
6
-
 

P
O

T
 

S
ta
. 2

6
+
0
2
.5

3
=

(+)
7.3

63
6%

PI = 27+00.00

EL = 1,055.09'

(-)1.9979%

(-
)15.2648%

VC = 170'

K = 13
PI = 32+40.00

EL = 972.66'

(-
)15.2648%

(-)4.9937%

VC = 150'

K = 15

900

910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

EL. 1,056.07'

-Y6- POT Sta.  25+92.57 

END GRADE

EL. 1,056.84'

-Y6- POT Sta.  26+12.41

BEGIN GRADE

EL. 968.57'

-Y6- POT Sta.  33+21.90

END GRADE

-Y6-

GROUND

EXISTING

GRADE

PROPOSED

DS= 15 MPH

DS= 25 MPH

1,
0
3
4
.5

4

-
Y
6
-
 

P
O

T
 

S
ta
.  
3
3

+
3
4
.3

7

-
Y
3
-
 

P
O

C
 
S
ta
. 5

1+
9
1.
8
2

=

(+)
 8.

0%

E
L
 
=
 
1,
0
3
2
.5

0

S
T

A
. 2

3
+
2
5

B
E

G
. S

P
E

C
 

C
U

T
 

D
IT

C
H
 

L
T

E
L
 
=
 
1,
0
5
0
.5

0

S
T

A
. 2

5
+
5
0

E
N

D
 

S
P

E
C
 

C
U

T
 

D
IT

C
H
 

L
T

-
D

R
4
-
 

P
O

T
 

S
ta
. 1
4
+
2
8
.8

7

-
Y
6
-
 

P
O

T
 

S
ta
.  
2
9
+
0
5
.5

4
=

GROUND

EXISTING

GRADE

PROPOSED

EL. 1,016.82'

-DR4- Sta. 12+00.00

BEGIN GRADE

EL. 1,023.49'

-DR4- Sta.  14+17.87

END GRADE

PI = 13+00.00

EL = 1,016.72'

K = 10

VC = 60'

E
L
. 1
0
2
3
.7

1

-
Y
6
-
 

S
ta
. 2

9
+
0
5
.5

4

-
D

R
4
-
 

S
ta
. 1
4
+
2
8
.8

7
=

(+)2.0000
%

MPH = 15

(-)0.1000% (+)5
.743

6%

DocuSign Envelope ID: 32E8D0E9-F3C5-411C-A80C-51792344652C

6/17/20216/17/2021



DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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/
2
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

6
/
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/
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7
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A
M
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P
r
o
j
\

R
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B
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_
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F
L
7
7
.D

G
N

U
S

E
R
: 
d

m
o
r
y

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

77

DITCH LEGEND

RIGHT DITCH

DITCH LEGEND

LEFT DITCH

RIGHT DITCH

35 36 37 38 3934 40

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

11 12 13 14 15 16 17 18 19 20 21 22 23

990

1,000

1,010

1,020

1,030

1,040

PI = 22+40.00

990

1,000

1,010

1,020

1,030

1,040

EL. 1,036.61'

-Y4- POT Sta.  23+45.84

END GRADE

SEE SHEET 11 FOR -Y4- -Y4- STA. 12+50.00 TO STA. 23+48.04

GROUND

EXISTING

GRADE

PROPOSED

-Y4-

EL = 1,038.28'

VC = 150'

K = 47 -Y3- POC Sta. 32+59.91

-Y4- POT Sta.  23+78.77=

EL. 1,029.54'

-Y4- POT Sta.  17+00.00

BEGIN GRADE

(+)1.6180% (-)1.5752% (-)5.1928%

-
Y
2
2

A
-
 

P
O

T
 

S
ta
.  
4
0
+
3
5
.1
5

-
Y
6
-
 

P
O

C
 
S
ta
. 1
3

+
5
5
.0

0
=

PI = 36+25.00

EL = 995.74'

(-)3.8000%

(+)1.2000%

VC = 100'

K = 20

PI = 39+60.00

EL = 999.76'

(+)1.2000% (-)3.0749%

VC = 120'

K = 28

-Y22A-

DS = 20 MPH DS = 30 MPH

EL. 1,002.39'

-Y22A- POT Sta.  34+50.00

BEGIN GRADE

EL. 997.79'

-Y22A- POT Sta.  40+24.15

END GRADE

GROUND

EXISTING

GRADE

PROPOSED

960

970

980

990

1,000

1,010

1,020

960

970

980

990

1,000

1,010

1,020

E
l 
=
 
9
9
3
.7

1

El = 987.89E
L
 
=
 
9
9
6
.5

0

S
T

A
. 3

5
+
5
0
.0

B
E

G
. S

P
E

C
. C

U
T
 

D
IT

C
H

SEE SHEETS 11 & 29 FOR -Y22A-

(-) 2.79%
(-) 0.46%

P
I 
=
 
3
6
+
5
0

E
L
 
=
 
9
9
3
.4

8

S
T

A
. 3

7
+
0
0

E
N

D
 

S
P

E
C
. C

U
T
 

D
IT

C
H

E
L
 
=
 
9
9
2
.8

4

S
T

A
. 3

7
+
5
0

B
E

G
. L

A
T
. V
 

D
IT

C
H

(-) 3.30%
(-) 0.30%

EL = 987.59

STA. 40+00

END LAT. V DTCH.

PI = 39+00

-Y22A- STA. 34+50.00 TO STA. 40+24.15

1,
0
0
2
.3

9

35 36 37 38 39

960

970

980

990

1,000

1,010

1,020

1,030

1,040

-
Y
2
3
-
 

P
O

T
 

S
ta
.  
3
9
+
4
4
.3

3

-
Y
6
-
 

P
O

C
 
S
ta
. 1
6
+
5
4
.0

0
=

960

970

980

990

1,000

1,010

1,020

1,030

1,040

EL. 1,023.55'

-Y23- POT Sta.  36+60.00

BEGIN GRADE

DS = 30 MPH

EL. 1,015.05'

-Y23- POT Sta.  39+33.33

END GRADE

-Y23-

GRADE

PROPOSED

GROUND

EXISTING

-Y23- STA. 36+25.00 TO STA. 39+33.33SEE SHEET 29 FOR -Y23-

PI = 37+90.00

EL = 1,023.16'

(-)0.3000%

VC = 150'

K = 28

(-)5.6587%
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-Y5- STA. 11+75.00 TO STA. 21+01.44SEE SHEET 13 FOR -Y5-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER
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0
2
1 
10
:5

8
:3

2
 

A
M

..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
7
8
.D

G
N

U
S

E
R
: 
d

m
o
r
y

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

DITCH LEGEND

LEFT DITCH

SEE SHEETS 31 & 31A FOR -Y8-

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

15 16 17 18 19 20 21 22 23 24 25 26 27 28

-Y8- STA. 15+00.00 TO STA. 28+50.00

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

10 11 12 13 14 15 16 17 18 19 20 21

890

900

910

920

930

940

950

960

890

900

910

920

930

940

950

-Y5-

EL. 949.56'

-Y5- POT Sta.  11+75.00

BEGIN GRADE

END GRADE

-Y5- POT Sta. 21+01.44 

EL. 932.74'

GROUND

EXISTING

GRADE

PROPOSED

PI = 13+00.00

EL = 945.74'

(-)3.0560%
(-)1.9200%

VC = 250'

K = 220

PI = 19+25.00

EL = 933.74'

(-)1.9200% (-)0.5667%

VC = 150'

K = 111

(-)0.5667%

E
l 
=
 
9
2
8
.4

4

E
l 
=
 
9
2
6
.4

8

= 6.0    

24" RCP-III  Sta.   20+50

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 930.0

= 26.0    

= 50 

= 16.0    

= 928.5

= 19.0    

= 928.9

= 500 

24" RCP-III

(-) 0.40%
(-) 1.40%

(-) 5.90%

P
I 
=
 
18

+
4
0

P
I 
=
 
19

+
8
0

E
l 
=
 
9
3
3
.7

5

S
T

A
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7
+
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B
E

G
. L

A
T
. V
 

D
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C
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L
T
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E
l 
=
 
9
2
6
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0

S
T

A
. 2

0
+
5
0

E
N

D
 

L
A

T
. V
 

D
IT

C
H
 

L
T
.

-Y8-

GROUND

EXISTINGGRADE

PROPOSED

GRADE

PROPOSED

GROUND

EXISTING

DS = 80 MPH

K = 400

VC = 100'

EL = 1,033.80'

PI = 23+80.00

EL = 1,013.98'

-Y8- Sta.  15+00.00

BEGIN GRADE

DS = 55 MPH

K = 130

VC = 150'

EL = 1,021.57

PI = 18+50.00

EL = 1,030.34'

RAB STA.  1+40.93 (18' LT)

-Y8- STA.  22+07.13 =

BEG GRADE

(+)2.0000
%

(-)2.0000%(+)2.0000
%

(+)2.1674
% (+)3.3

188%

(+)2.0000
% (+)2.250

0%

(+)2.250
0%

DS = 80 MPH

K = 769

VC = 500'

EL = 1,044.37'

PI = 28+50.00

P
I 
=
2
2

+
5
0
.0

0
0

E
l 
=
 
1,
0
12
.9

0

(+) 0.9000%(+) 0.9200%

P
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=
2
3

+
0
0
.0

0
0

E
l 
=
 
1,
0
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.3

6
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E
L
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0
10
.2

Y
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T
A
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8
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B
A
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D
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C
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B
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G
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L
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T
E

R
A
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3
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E
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V
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0
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'

Y
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S

T
A
. 2

3
+
5
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B
A
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D
IT

C
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E
N

D
 

L
A

T
E

R
A

L
 
3
'

(+) 0.3300%(+) 4
.7619

%

E
L
E

V
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Y
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T
A
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0
+
4
0

V
 

D
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C
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B
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G
IN
 

L
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R
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E
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V
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0
0
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Y
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T
A
. 2
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4
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D
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E
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L
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T
E

R
A
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E
L
E

V
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0
0
2
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Y
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S

T
A
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1+
0
0

P
I 
=
2
2

+
0
0
.0

0
0

E
l 
=
 
1,
0
12
.4

5

-
Y
10
-
 

S
ta
.  
17

+
5
5
.5

2

-
Y
8
-
 

S
ta
.  
2
1+

3
2
.1
3

=

EL = 1,028.44'

-RAB- Sta.  3+44.39 (18' RT)

-Y8- Sta.  20+57.13 =

END GRADE

66" WELDED

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT

= 50 

= 500++

 66" WELDED  Sta.   18+04

= 48

= 104

= 991.4

= 120

= 991.9

= 140

= 992.5

DocuSign Envelope ID: 32E8D0E9-F3C5-411C-A80C-51792344652C

6/17/20216/17/2021



79

SEE SHEET 31A FOR -Y8-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:4

9
:3

3
 
P

M
..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
7
9
.D

G
N

U
S

E
R
: 
a
p
r
i
e
t
o

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,090

1,080

1,070

1,060

1,050

1,040

1,030

1,020

1,010

1,000

1,090

1,080

1,070

1,060

1,050

1,040

1,030

1,020

1,010

1,000 -Y10- STA. 18+30.59 TO STA. 29+82.35

DITCH LEGEND

LEFT DITCH

SEE SHEET 31 FOR -RAB- -RAB- STA. 0+00.00 TO STA. 3+50.00

1,090

1,080

1,070

1,060

1,050

1,040

1,030

1,020

1,010

1,000

1,090

1,080

1,070

1,060

1,050

1,040

1,030

1,020

1,010

1,000

1,060

1,050

1,040

1,030

1,020

1,010

1,000

0 1 2 3

SEE SHEETS 15 & 31 FOR -Y10-

-Y8- STA. 28+50.00 TO STA. 36+60.00

29 30 31 32 33 34 35 36 37

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

-Y8-

GROUND

EXISTING
(+)1.6000%

(+)1.6000% (+)1.0000%

DS = 80 MPH

K = 769

VC = 500'

EL = 1,044.37'

PI = 28+50.00

DS = 80 MPH

K = 500

VC = 300'

EL = 1,050.77'

PI = 32+50.00

GRADE

PROPOSED

EL = 1,054.87'

-Y8- STA.  36+60.00

END GRADE

18 19 20 21 22 23 24 25 26 27 28 29

-Y10-

(-)2.0000%

GRADE

PROPOSED

GROUND

EXISTING

DS = 35 MPH

K = 50

VC = 380'

EL = 1,024.53'

PI = 20+50.00

EL. 1,028.71

-RAB- Sta.  2+44.78 (18' LT)

-Y10- Sta.  18+30.59=

BEGIN GRADE

(+)5
.703

6%

(+)3.
9583

%

(+)0.0435%

(+)4.
0000

%

(+)1.6210% (+)2.47
79%

DS = 65 MPH

K = 175

VC = 150'

EL = 1,055.95'

PI = 27+50.00

(-)1.9057% (+)5
.703

6%

(+) 
5.74

00%

ELEV. = 1015.55

Y10 STA. 19+64 LT

BEGIN LAT V DITCH ELEV. = 1020.49

Y10 STA. 20+50 LT

END LAT V DITCH

-
L
3
-
 

S
ta
.  
9
0
9
+
4
4
.6

0

-
Y
10
-
 

S
ta
.  
2
5
+
7
9
=

EL. 1,052.02

-L3- Sta. 909+44.46

-Y10- Sta. 25+32.00=

END GRADE 
EL. 1,061.41

-Y10- Sta.  29+70.35=

END GRADE 

(+)2.47
79%

(+)2.0000
%

-
Y
10
-
 

S
ta
. 2

9
+
8
2
.3

5

-
Y
12
-
 

S
ta
. 2

1+
9
5
.2

3
=

EL. 1,053.94

-L3- Sta. 909+44.73

-Y10- Sta. 26+26.00=

BEGIN GRADE 

-RAB-

-
Y
8
-
 

S
ta
.  
2
0
+
7
5
.1
3

-
R

A
B
-
 

S
ta
. 3

+
4
4
.3

9
=

EL. 1,029.00'

-Y8- Sta. 9+42.24 

-RAB- Sta. 0+00.00=

BEGIN GRADE

EL. 1,029.00'

-RAB- Sta. 0+00.00 

-RAB- Sta. 3+58.14=

END GRADE

DS = 35 MPH

K = 31

VC = 120'

EL = 1,031.25'

PI = 1+50.00

DS = 25 MPH

K = 31

VC = 120'

EL = 1,027.98'

PI = 2+90.00

GRADE

PROPOSED

GROUND

EXISTING

(+)1.5000% (-)2.3372%

(+)1.5000%

-
Y
10
-
 

S
ta
.  
18

+
12
.5

5

-
R

A
B
-
 

S
ta
. 2

+
4
5
.8

1=
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-Y12- STA. 23+00.00 TO STA. 33+00.00

-Y12- STA. 11+25.00 TO STA. 23+00.00

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:4

9
:3

9
 
P

M
..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
8
0
.D

G
N

U
S

E
R
: 
a
p
r
i
e
t
o

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SEE SHEETS 15 & 16 FOR -Y12-

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

DITCH LEGEND

DITCH LEGEND

LEFT DITCH

RIGHT DITCH

RIGHT DITCH

SEE SHEET 15 FOR -Y12-

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

10 11 12 13 14 15 16 17 18 19 20 21 22 23

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

-
Y
10
-
 

P
O

T
 

S
ta
.  
2
9
+
8
2
.3

5

-
Y
12
-
 

P
O

T
 

S
ta
. 2

1+
9
5
.2

3
=

PI = 12+00.00

EL = 1,030.13'

(+)3.3
333%

(+)3.7
200%

VC = 150'

K = 388

PI = 18+75.00

EL = 1,055.24'

(+)3.7
200%

(+)2.0000
%

VC = 150'

K = 87

(+)2.0000
%

EL. 1,027.63'

-Y12- POT Sta.  11+25.00

BEGIN GRADE

GROUND

EXISTING

GRADE

PROPOSED

-Y12-

1,
0
6
3
.7

3
'

(+)1.5835%

(-)1.5327%

(+) 3.2
554%

18" RCP-IV

= 2.4    

    18" RCP-IV Sta. 16+85

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 1,037.9 

= 19.0    

= 25 

= 7.0     

= 1,035.1 

= 9.0     

= 1,035.3 

= 500+

E
l 
=
 
10

2
4
.6

8

S
T

A
. 1
1+

2
5

E
N

D
 

V
 

D
IT

C
H
 

R
T

E
l 
=
 
10

2
4
.9

8

S
T

A
. 1
1+

2
5

E
N

D
 

V
 

D
IT

C
H
 

L
T

E
l 
=
 
1,
0
5
4
.2

7

S
T

A
. 2

0
+
5
0

B
E

G
. S

P
E

C
. C

U
T
 

D
IT

C
H
 

R
T
.

E
l 
=
 
1,
0
6
0
.7

8

S
T

A
. 2

2
+
5
0

E
N

D
 

S
P

E
C
. C

U
T
 

D
IT

C
H
 

R
T
.

E
l 
=
 
10

2
4
.4

1

S
T

A
. 1
0
+
8
9
.0

2

B
E

G
. V
 

D
IT

C
H
 

L
T

E
l 
=
 
10

2
3
.4

3

S
T

A
. 1
0
+
4
3
.4

0

B
E

G
. V
 

D
IT

C
H
 

R
T

23 24 25 26 27 28 29 30 31 32 33 34 35

PI = 23+50.00

EL = 1,064.74'

(+)2.0000
%

(+)0.6000%

VC = 125'

K = 89

PI = 32+50.00

EL = 1,070.14'

(+)0.6000%

(-)0.3800%

VC = 100'

K = 102

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080EL. 1,069.95'

-Y12- POT Sta.  33+00.00

END GRADE

-Y12-

GRADE

PROPOSED

GROUND

EXISTING

1,
0
6
3
.7

3
'

E
l 
=
 
1,
0
6
4
.1
1

(+) 1.0610%

E
l 
=
 
1,
0
6
3
.4

0

E
l 
=
 
1,
0
6
3
.7

9

(+) 4
.660

4%

E
l 
=
 
1,
0
6
4
.6

0

(-) 0.3098%
(-) 1.7143%

18" RCP-III

= 2.1    

   18" RCP-III Sta.   29+20

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 1,065.0 

= 7.6

= 25 

= 6.0     

= 1,064.8 

= 8.0     

= 1,065.0 

= 100 

(+) 0.30%

E
l 
=
 
1,
0
6
3
.7

5

S
T

A
. 2

4
+
0
0

B
E

G
. S

P
E

C
. C

U
T
 

D
IT

C
H
 

R
T
.

P
I 
=
 
2
5
+
2
0

E
l 
=
 
1,
0
6
4
.9

6

S
T

A
. 2

6
+
0
0

E
N

D
 

S
P

E
C
. C

U
T
 

D
IT

C
H
 

R
T
. (+) 0.30%

E
l 
=
 
1,
0
6
4
.7

5

S
T

A
. 2

8
+
0
0

B
E

G
. S

P
E

C
. C

U
T
 

D
IT

C
H
 

R
T
.

P
I 
=
 
2
8
+
5
0

P
I 
=
 
2
9
+
2
0

P
I 
=
 
3
0
+
5
0

E
l 
=
 
1,
0
6
6
.1
2

S
T

A
. 3

1+
0
0

E
N

D
 

S
P

E
C
. C

U
T
 

D
IT

C
H
 

R
T
.

P
I 
=
 
2
8
+
7
2

E
l 
=
 
1,
0
6
2
.0

0

P
I 
=
 
2
9
+
2
0

E
l 
=
 
1,
0
6
3
.1
0

(+) 1.666
7%
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5
/
1
4
/
9
9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:4

9
:4

7
 
P

M
..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
8
1
.D

G
N

U
S

E
R
: 
a
p
r
i
e
t
o

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-Y11- STA. 10+47.29 TO STA. 23+00.00SEE SHEETS 18 & 32 FOR -Y11- 920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

DITCH LEGEND

LEFT DITCH

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031

YR

OM .J SI
N

NE

D

10 11 12 13 14 15 16 17 18 19 20 21 22 23

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090
PI = 15+75.00

EL = 1,054.30'

(-)6.6000%

(-)0.6000%

VC = 600'

K = 100

DS = 50 MPH

DS = 50 MPH

BEGIN GRADE

-Y11- POT Sta.  10+47.29

EL. 1,086.26'

-
Y
11
-
 

P
O

T
 

S
ta
.  
10

+
0
0
.0

0

-
L
3
-
 

P
O

T
 

S
ta
. 9

5
0
+
7
6
.5

5
=

GRADE

PROPOSED

GROUND

EXISTING

1,
0
4
9
.6

3
'

-Y11-

PI = 11+70.00

EL = 1,081.03'

(-)4.2640%
(-)6.6000%

VC = 210'

K = 90

(-) 7.2560%

42" CSP

30" CS

= 6.4

   30" CS Sta.   13+50

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 1,061.0

= 80.0

= 25

= 19.0

= 1,053.8

= 23.0

= 1,054.0

= 500+

E
l 
=
 
9
6
7
.9

0

E
l 
=
 
9
9
0
.5

0 E
l 
=
 
1,
0
0
1.
4
0

E
l 
=
 
1,
0
11
.5

0

E
l 
=
 
1,
0
2
0
.4

0

E
l 
=
 
1,
0
2
7
.3

0

E
l 
=
 
1,
0
4
8
.1
0

E
l 
=
 
1,
0
4
1.
0
0

E
l 
=
 
1,
0
5
3
.5

S
T

A
. 1
5
+
5
0

B
E

G
IN
 

L
A

T
. V
 

D
IT

C
H
 

L
T
.

E
l 
=
 
1,
0
2
4
.4

0

P
I 
=
17

+
0
0
.0

0
0

E
l 
=
 
1,
0
2
1.
5
0

E
l 
=
 
1,
0
2
7
.4

0

E
l 
=
 
1,
0
2
0
.1
0

E
l 
=
 
1,
0
0
8
.2

0

E
l 
=
 
9
8
8
.4

0

E
l 
=
 
9
8
6
.9

0

E
l 
=
 
9
7
9
.7

0

E
l 
=
 
9
7
4
.2

0

E
l 
=
 
9
5
5
.9

0

(-) 10.625%

E
L
 
=
 
9
8
6
.0

S
T

A
. 2

0
+
4
3

B
E

G
IN
 

L
A

T
. V
 

D
IT

C
H
 

R
T

(+)
 7.8

94
7%

EL = 964.5

STA. 19+93

BEGIN LAT. V DITCH RT

(+
) 1
2.
12
12

%

EL = 968.5

STA. 20+26

END LAT. V DITCH RT

= 30.0   

   42" CSP Sta.   21+24

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

PIPE HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT= 1,044.6

= 228

= 25

= 38.0

= 966.0

= 61.0    

= 967.3   

= 500+

E
l 
=
 
1,
0
6
9
.7

4

S
T

A
. 1
1+

0
0

B
E

G
. L

A
T
. V
 

D
IT

C
H
 

L
T
.

E
l 
=
 
1,
0
5
1.
6
0

S
T

A
. 1
3

+
5
0

E
N

D
 

L
A

T
. V
 

D
IT

C
H
 

L
T
.

(-) 10.8%

(-) 14.2%

(-
) 3

9
.0

%

P
I 
=
 
16

+
5
0

P
I 
=
 
16

+
0
0

(+) 
6.0%

(+) 
5.8%

(-) 14.6%

(-
) 2

3
.8

%

(-
) 3

9
.6

%

(-) 3.0%

P
I 
=
 
19

+
0
0

P
I 
=
 
18

+
5
0

P
I 
=
 
18

+
0
0

B
E

G
IN
 

L
A

T
. V
 

D
IT

C
H
 

L
T

P
I 
=
 
17

+
5
0

E
N

D
 

L
A

T
. V
 

D
IT

C
H
 

L
T

(-) 14.4%

(-) 11.0%
(-) 12.6%

(-
) 2

4
.0

%

P
I 
=
 
19

+
5
0

P
I 
=
 
2
0
+
0
0

P
I 
=
 
2
0
+
5
0

P
I 
=
 
2
1+

0
0

E
l 
=
 
9
5
2
.5

S
T

A
. 2

2
+
3
2

E
N

D
 

L
A

T
. V
 

D
IT

C
H
 

L
T
.

P
I 
=
 
2
2

+
0
0P
I 
=
 
2
1+

5
0

(+
) 
2
1.8

%

P
I 
=
 
2
1+

0
0

P
I 
=
 
2
1+

5
0

(+
) 
2
0
.2

%

(+
) 
17
.8

%

(+
) 1
3.
8%

P
I 
=
 
2
3

+
0
0

P
I 
=
 
2
2

+
0
0

P
I 
=
 
2
2

+
5
0
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5
/
1
4
/
9
9 SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:4

9
:5

0
 

P
M

..
.\

P
r
o
j
\

R
2
2
3
3

B
B
_

R
D

Y
_
P

F
L
8
2
.D

G
N

U
S

E
R
: 
a
p
r
i
e
t
o

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

-Y11- STA. 23+00.00 TO STA. 28+00.00 920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

SEE SHEET 32 FOR -Y11-

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R

P
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FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

020031
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OM .J SI
N

NE

D

23 24 25 26 27 28 29 30 31 32 33

PI = 24+00.00

EL = 1,049.35'

(-)0.6000%
(-)4.5527%

VC = 350'

K = 89

PI = 26+75.00

EL = 1,036.83'

(-)4.5527%
(-)3.1760%

VC = 150'

K = 109

920

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

DS = 50 MPHDS = 50 MPH

EL. 1,032.86'

-Y11- POT Sta.  28+00.00

END GRADE

GRADE

PROPOSED

GROUND

EXISTING

1,
0
4
9
.6

3
'

-Y11-

E
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0
3
4
.5

0

E
L
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0
3
8
.5

S
T

A
. 2

4
+
0
0

E
N
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L
A

T
. V
 

D
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C
H
 

R
T
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) 1
4.
4%

(+)
 8.

0%

E
l 
=
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0
2
7
.3

0

P
I 
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2
3

+
0
0 P
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2
3

+
5
0

E
l 
=
 
1,
0
3
6
.2

2

S
T

A
. 2

6
+
0
0

B
E

G
. S

P
 

C
U

T
 

D
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C
H
 

R
T
.

E
l 
=
 
1,
0
3
3
.3

6

S
T

A
. 2

7
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0
0

E
N

D
. S

P
 

C
U

T
 

D
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C
H
 

R
T
.

(-) 2.86%
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-Y7A- STA. 13+75.00 TO STA. 17+98.84

-Y9- STA. 13+50.00 TO STA. 16+53.96

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:5

0
:0

0
 

P
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.\

P
r
o
j
\

R
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B
B
_
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D

Y
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N

U
S
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R
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r
i
e
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SEE SHEET 18 FOR -Y9-

SEE SHEET 21 FOR -Y7A-

DITCH LEGEND

DITCH LEGEND

LEFT DITCH

RIGHT DITCH

RIGHT DITCH

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N

12786S
T

E

VEN B 

D

O

R
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L
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H CAROLINA

SEAL
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D

10 11 12 13 14 15 16 17 18

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

1,100

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

1,100

-Y7A-

EL.  1,059.43'

-Y7A- POC Sta.  13+75.00

BEGIN GRADE

EL.  1,057.95'

-Y7A- POT Sta.  17+98.84

END GRADE

GRADE

PROPOSED

GROUND

EXISTING

 -
Y
7

A
-
 

P
O

T
 

S
ta
.  
18

+
4
5
.8

4

-
L
3
-
 

P
O

T
 

S
ta
. 9

7
7
+
9
5
.2

6

PI = 14+75.00

EL = 1,064.73'

(+)5
.300

0% (-)3.9400%

VC = 180'

K = 19

PI = 16+75.00

EL = 1,056.85'

(-)3.9400%

(+)0.8853%

VC = 180'

K = 37

(+) 2.7
157%

(-) 1.9065%

E
l 
=
 
1,
0
5
7
.8

9

S
T

A
. 1
3

+
7
5

B
E

G
. S

P
E

C
. C

U
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D
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C
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R
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E
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0
6
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0
2
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T

A
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4
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P
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0
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5
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3

S
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3
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C
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D
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L
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10 11 12 13 14 15 16 17

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

PI = 14+00.00

EL = 1,076.71'

(+)4.
0200

%
(+)4
.500

0%

VC = 100'

K = 208

1,020

1,030

1,040

1,050

1,060

1,070

1,080

-Y9-

-
Y
9
-
 

P
O

T
 

S
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.  
17

+
0
1.
0
2

-
L
3
-
 

P
O

T
 

S
ta
. 9

5
0
+
7
6
.5

5
=

EL. 1,086.33'

-Y9- POT Sta.  16+53.96

END GRADE

EL. 1,074.70'

-Y9- POT Sta.  13+50.00

BEGIN GRADE

GRADE

PROPOSED

GROUND

EXISTING

PI = 15+60.00

EL = 1,083.91'

(+)4
.500

0%
(+)2.57

10%

VC = 180'

K = 93

ELEV. 1067.78'

20.30 RIGHT

-Y9- STA. 10+22.64

BM #20

E
l 
=
 
1,
0
7
0
.1
6

(+) 0.3000%
(+) 

6.10
00%

B
E

G
. S

P
E

C
. G

R
A

D
E
 

D
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C
H
 

R
T
.

E
N

D
 

S
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E
C
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U
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D
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T
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0
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6
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6

S
T
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4
+
5
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E
C
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A

D
E
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T
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P
I 
=
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+
5
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0
6
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+
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G
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C
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D
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.
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-Y7- STA. 14+75.00 TO STA. 23+08.78

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
/
2
1/

2
0
2
0
 
4
:5

0
:0
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r
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B
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R
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SEE SHEET 21 FOR -Y7-

-L3TIE- STA. 10+00.00 TO STA. 14+95.32SEE SHEET 22 FOR -L3TIE-

DITCH LEGEND

LEFT DITCH

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

M. O
N
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E
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R
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L
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H CAROLINA

SEAL

020031
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D

14 15 16 17 1812 13 14 15 16 17 18 19 20 21 22 23

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

PI = 15+50.00

EL = 1,024.06'

(+
)9.

193
3%

(+
)12
.9
00

0%

VC = 150'

K = 40

PI = 17+25.00

EL = 1,046.63'

(+
)12
.9
00

0%

VC = 180'

K = 22

(+)4
.867

8%

PI = 20+65.00

EL = 1,051.68'

(+)0.3062%
(+
)11
.65

00
%

VC = 300'

K = 26

PI = 22+65.00

EL = 1,074.98'

(+
)11
.65

00
%

(+)
8.2

03
7%

VC = 80'

K = 23EL.  1,017.16'

-Y7- POC Sta.  14+75.00

BEGIN GRADE

 -
Y
7
-
 

P
O

T
 

S
ta
.  
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+
6
4
.3

0

-
L
3
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P
O

T
 

S
ta
. 9

8
2

+
7
9
.7

4

EL.  1,051.12'

-Y7- POT Sta.  18+17.19

END GRADE

EL.  1,051.21'

-Y7- POT Sta.  19+11.42

BEGIN GRADE

DS = 25 MPH

EL.  1,078.57'

-Y7- POT Sta.  23+08.78

END GRADE

-Y7-

GRADE

PROPOSED

GROUND

EXISTING

1,000

1,010

1,020

1,030

1,040

1,050

1,060

E
l 
=
 
1,
0
3
2
.0

0

(+
) 1
1.0

%

(+
) 1
0.8

%

El = 1,013.96

STA. 14+75

BEG. SPEC. CUT DITCH LT.

P
I 
=
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+
0
0

P
I 
=
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+
5
0

E
l 
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1,
0
4
5
.5

0

S
T

A
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+
7
5

E
N

D
 

S
P

E
C
. C

U
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D
IT

C
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L
T
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E
l 
=
 
1,
0
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.5

0

E
l 
=
 
1,
0
3
2
.0

0

(+) 
6.16

%

10 11 12 13 14 15 16 17

980

990

1,000

1,010

1,020

1,030

1,040

1,050

-L3TIE-

980

990

1,000

1,010

1,020

1,030

1,040

1,050

EL.  1,040.32'

-L3TIE- POT Sta.  14+95.32

END GRADE

-
L
3
-
 

P
O

T
 

S
ta
.  
10

0
3

+
5
4
.1
3

-
L
3

T
IE
-
 

P
T
 

S
ta
.  
17

+
2
9
.9

5
 
-
 
3
5
.0

0
' 

R
T

=

PI = 11+00.00

EL = 1,036.72'

(+)0.4447% (+)0.9679%

VC = 200'

K = 382

PI = 13+90.00

EL = 1,039.53'

(+)0.9679% (+)0.7534%

VC = 200'

K = 932

EL.  1,036.28'

-L3- POT Sta.  996+27.26

23.00' LT.=

-L3TIE- PC Sta.  10+00.00

BEGIN GRADE
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

4
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2
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2
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

DITCH LEGEND

LEFT DITCH

15 16 17 18 19 20 21 22 23 2416 17 18 19 20 21 22 23 2414 25

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,000

1,010

1,020

1,030

1,040

1,050

1,060

25 26 27 28 29 30 31 32 33

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

-Y25REV- STA. 14+00.00 TO STA. 25+00.00

-Y25REV- STA. 25+00.00 TO STA. 33+67.91

SEE SHEET 4A FOR -Y25REV-

SEE SHEETS 4&4A FOR -Y25REV-

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD
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DS = 35 MPH

K = 29
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EL = 1,073.13'

PI = 20+75.00
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=

GRADE

PROPOSED
EXISTING GROUND

EL. 1,052.56'

-Y25REV- Sta. 17+50.00  
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L
 
2
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B
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D
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C
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(-) 0.38%

DS = 30 MPH

K = 38

VC = 330'

EL = 1,001.88'
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-
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+
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6
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-
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GRADE
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EXISTING GROUND

EL. 997.50'

-Y25REV- Sta. 33+28.28

END GRADE

-Y74- Sta.  17+22.67

-Y25REV- Sta. 33+72.53=

(-)9.5000%

(-)0.8719% (-)0.8719%

P
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0
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FUTURE BRIDGE
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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/
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

1,080

1,070

1,060

1,050

1,040

1,030

1,020

1,080

1,070

1,060

1,050

1,040

1,030

1,020

SEE SHEETS 5 & 6 FOR -DR2-

1,080

1,070

1,060

1,050

1,040

1,030

1,020 -DR2- STA. 9+67.72 TO STA. 19+44.66

1,080

1,070

1,060

1,050

1,040

1,030

1,020

10 11 12 13 14 15

SEE SHEET 4A FOR -Y25EXT- -Y25EXT- STA. 10+00.00 TO STA. 13+55.00

10 11 12 13 14 15 16 17 18 199

R-2233BB

SUITE 410
RALEIGH, NC 27607
PHONE:  919.881.9939
NC COA No. F-0929

2610 WYCLIFF ROAD
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DS = 30 MPH

K = 26

VC = 150'

EL = 1,061.50'

PI = 11+95.00

-Y25EXT-

EL. 1,052.35'

-Y25EXT- Sta.  10+12.00

BEGIN GRADE

GROUND

EXISTING

GRADE

PROPOSED

(+)5
.000

0%
(-)0.7048%

-Y25EXT- Sta. 13+55.00  

END MILL & OVERLAY

EL. 1,060.76'

-Y25EXT- Sta. 13+00.00  

BEGIN MILL & OVERLAY

END GRADE

DS = 30 MPH

-DR2-

GRADE

PROPOSED

GROUND

EXISTING

DS = 30 MPH

EL. 1,057.94'

-DR2- POT Sta.  19+44.66

END GRADE

EL. 1,069.22

-DR2- POT Sta. 9+67.72

BEGIN GRADE

PI = 13+50.00

EL = 1,053.54'

(-)4.1000%
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VC = 270'

K = 38
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EL = 1,067.35'
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