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SE = .04

V = 40 MPH

PI Sta 17+53.37

D

L = 156.35'

T = 78.32'

R = 1,050.00'

-Y2-

-Y2- PT Sta.  18+31.40

-Y2- POC Sta. 17+70.00

END CONSTRUCTION

-Y2- PC Sta.  16+75.04

-Y2-

-Y2- POC Sta. 17+85.00

END PROJECT U-6143
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RIGHT DITCH
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24+00

38+00

B-6051/U-6143

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

BRIDGE HYDRAULIC DATA

DATE OF SURVEY

W.S. ELEVATION

AT DATE OF SURVEY FT

= 79,100

= 50

= 573.7

= 89,700

= 100

= 575.5

= 150,000

= 500+

= 587.3

= 6/2022

= 565.0

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= 591.60

= 145

= 500+

= 25

= 86

= 589.96

= 99

= 590.41

= 30

   60" RCP Sta. 29+82 -L-

LEFT DITCH
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EL=609.87'

-L- STA. 24+90.00

BEGIN GRADE

IN 24" POPLAR
BENCH TIE SET
ELEV.= 622.25' 
0/S 78.30' LT

-L- STA 22+23.16
O/S 84.00' LT

-BL- STA 6+99.00
E: 1,397,824

N: 551,157
BM#1

EXISTING GROUND

PROPOSED GRADE

PI = 26+00.00

EL = 606.90'

(-)2.7000%
(-)3.5540%

VC = 200'

K = 234

PI = 31+95.00

EL = 585.75'

(-)3.5540%

(-)0.3000%

VC = 410'

K = 126

(-)0.3000%

RT

TO EXIST.

50' BLEND

LT

TO EXIST.

75' BLEND

-Y1- (Hazeleen Ave)

-Y2- (NC 7 Catawba St)

EL=584.00'

PI=33+25.00 LT.

EL=591.38'

PI=36+50.00 LT.

EL=593.90'

PI=37+00.00 LT.

EL=591.50'

-L- STA. 36+35

BEGIN BERM V DITCH LT

EL=586.97'

-L- STA. 31+50

BEGIN SP. BACK OF CURB CUT DITCH LT

EL=584.22'

-L- STA. 33+50

END SP. BACK OF CURB CUT DITCH LT

EL=586.00'

-L- STA. 29+83

END LATERAL V DITCH LT

(+)5.4696%

(+)1.6943%

(-)0.8640%

(+)5
.102

0%

-L- RT STA. 24+40.00

BEGIN CONSTRUCTION

-L- LT STA. 24+15.00

BEGIN CONSTRUCTION

(+)6
.017

0%

(-)0.8000%

EL=600.91'

-L- STA. 27+10

BEGIN LATERAL V DITCH LT (+)2.53
59%

SEE -Y1- PROFILE

CURVES TO PARALLEL -Y1-

SP. BACK OF CURB CUT DITCH

60" RCP

-L- STA. 40+70.00

BEGIN BRIDGE

LP @ 38+90.74 HP @ 47+78.50

IN 14" HICKORY
BENCH TIE SET

ELEV.= 584.31'
0/S 282.79' RT

-L- STA 38+16.20
O/S 245.00' RT

-BL- STA 22+63.00
E: 1,399,273
N: 550,426

BM#2

PROPOSED GRADE

EXISTING GROUND

PI = 39+55.00

EL = 583.47'

(-)0.3000% (+)1.3788%

VC = 200'

K = 119

PI = 47+55.00

EL = 594.50'

(+)1.3788% (-)1.0053%

VC = 300'
K = 126

(-)1.0053%

(-)3.3086%

EL=567.37'

-L- STA. 39+90

BASE DITCH RT.

BEGIN STD.

EL=566.21'

-L- STA. 40+25

BASE DITCH RT.

END STD.

EL=569.85'

-L- STA. 39+15

BASE DITCH RT.

END LAT. 

EL=570.68'

PI=38+90 RT.

(-)3.3086%

EL=572.88'

-L- STA. 38+20

V DITCH RT.

BEGIN LAT. 

EL=572.00'

-L- STA. 38+50

BEGIN LAT. BASE DITCH RT.

END LAT. V DITCH RT.

(-)2.9333%

1.5
:1

4/7/20264/7/2026
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FOR -L- PLAN SEE SHTS. 6-7
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52+00

66+00

B-6051/U-6143

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= 598.0

= 604

= 500+

= 50

= 170

= 576.8

= 240

= 577.7

= 104

  72" RCP Sta. 60+41.5 -L-

PROP. 72" RCP

LEFT DITCH
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M

IN 41" POPLAR
BENCH TIE SET
ELEV.= 685.72'
0/S 280.07' RT

-L- STA 55+74.52
O/S 197.00' RT

-BL- STA 40+78.00
E: 1,400,964
N: 549,989

BM#3

EXISTING GROUND

PROPOSED GRADE

LP @ 54+80.03

-L- STA. 52+15.00

END BRIDGE

PI = 55+70.00

EL = 586.31'

(-)1.0053% (+)2.81
36%

VC = 380'

K = 100

PI = 59+35.00

EL = 596.58'

(+)2.81
36%

(+)2.080
0%

VC = 200'

K = 273

PI = 64+00.00

EL = 606.25'

(+)2.080
0%

(+)4
.5163

%

VC = 530'
K = 218

(-)1.0053%

-Y3- (Moores Chapel Loop)

EL=569.00'

-L- STA. 59+00

END LATERAL BASE DITCH LT

EL=574.13'

-L- STA. 60+50

BEGIN LATERAL BASE DITCH LT

(-)4
.875

0%

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

= 576.8

= 577.3

= 104

= 500+

= 200

= 190

72" WS -L- STA. 60+42

= 604

= 598.0

EL=569.25'

PI=59+50 LT.

(-)0.5000%

1.
5
:1

EL=628.83'

-L- STA. 69+00.00

END GRADE

EXISTING GROUND
PROPOSED GRADE

TO EXIST.

50' BLEND

(+)4
.5163

%

PI = 64+00.00

EL = 606.25'

VC = 530'
K = 218

-L- STA. 69+50.00

END CONSTRUCTION

EL=630.00'

-L- STA. 70+00

BEGIN STANDARD BASE DITCH LT

EL=628.30'

-L- STA. 69+75

END STANDARD BASE DITCH LT

(-)6
.53

85%
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630

610

FOR -Y1- PLAN SEE SHT. 4 & 8

B-6051/U-6143

-Y2-

14+00 15+00 16+00 17+00 18+00

10+00 11+00 12+00 13+00 14+00 15+00 16+00 17+00

FOR -Y2- PLAN SEE SHT. 4 & 9

LEFT DITCH
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ELENI .RI
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M

EL=612.01'

-Y1- STA. 15+70.00

END GRADE

V = 29 MPH

EL=589.97'

-L- STA. 30+50.30 (53.125' LT)

-Y1- STA. 10+54.10=

BEGIN GRADE

PROPOSED GRADE

EXISTING GROUND

(-)2.00%

PI = 11+35.00

EL = 590.67'

(+)0.8578%
(+)5
.346

4%

VC = 160'
K = 36

PI = 14+60.00

EL = 608.04'

(+)5
.346

4%
(+)3.6

077%

VC = 120'

K = 69

EL=586.95'

-Y1- STA. 11+05

BEGIN LATERAL V DITCH LT

EL=588.72'

-Y1- STA. 11+75

END SP. BACK OF CURB CUT DITCH LT

EL=600.23

-Y1- STA. 13+50

END LATERAL V DITCH LT

EL=596.52'

-Y1- STA. 12+68

BEGIN SP. BACK OF CURB V DITCH LT

EL=599.10'

-Y1- STA. 13+25

BEGIN LATERAL V DITCH

END SP. BACK OF CURB V DITCH LT

(+)2.53
59%

EL=587.45'

-Y1- STA. 11+25

BEGIN SP. BACK OF CURB CUT DITCH LT

END LATERAL V DITCH LT

OAL=107.3'

CURVES TO TIE AT -L- 29+83.

DITCH CONTINUES FOR 37.2' BEYOND -Y1- 11+05, 

EL=602.50'

-Y1- STA. 14+00

END LATERAL V DITCH LT

EL=601.96'

-Y1- STA. 13+88

BEGIN LATERAL V DITCH LT

(+)4.5313%

(+)4.5313%

(+)4
.5313

%

EL=591.22'

-Y2- STA. 17+70.00

END GRADE

PI = 13+15.00

EL = 578.72'

(-)2.8237% (+)3.0
685%

VC = 425'

K = 72 PI = 16+40.00

EL = 588.69'

(+)3.0
685%

(+)1.9500
%

VC = 120'

K = 107

EL=586.10'

-L- STA. 32+08.87 (53.125' RT)

-Y2- STA. 10+53.69=

BEGIN GRADE

PROPOSED GRADE

(-)2.00%

LP @ 13+06.17

GROUND
EXISTING 

EL=579.86'

-Y2- STA. 16+00

END SP. LATERAL BASE DITCH LT

EL=569.32'

-Y2- STA. 15+00

BEGIN SP. LATERAL BASE DITCH LT

DRAINAGE AREA

DESIGN FREQUENCY

DESIGN DISCHARGE

DESIGN HW ELEVATION

100 YEAR DISCHARGE

100 YEAR HW ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE

OVERTOPPING ELEVATION

CULVERT HYDRAULIC DATA

AC

YRS

YRS

CFS

CFS

CFS

FT

FT

FT

= 25

= 570.7

= 575.6

= 800

= 500+

= 1,553

= 600

2@8'X11' RCBC Sta.  12+58.3 -Y2-

= 2,400

= 582.1

SHOWN AT UPSTREAM FACE

EXISTING 2 @ 8'x11' RCBC

SHOWN AT UPSTREAM FACE

PROP. 2 @ 8'x11' RCBC

(+
)10
.54

55
%

OAL=125' (APPROX.)

CURVES TO TIE WITH NATURAL GROUND.

DITCH CONTINUES FOR 25' BEYOND -Y2- 15+00, 

L

SHOWN AT UPSTREAM FACE

EXISTING 2 @ 8'x11' RCBC

(6/1/2022)
NWS 565.5'

(FEMA)
Q100-YR=575.64'

(DESIGN)
Q25-YR=570.7'

EXTEND LT. & RT. 2@8'x11' RCBC
RETAIN EXISTING 2@8'x11' RCBC
C STA. 12+58.30 -Y2-

SHOWN AT UPSTREAM FACE

PROP. 2 @ 8'x11' RCBC EL=569.32'

-Y2- STA. 15+00

BEGIN SP. LATERAL BASE DITCH LT

SHOWN AT UPSTREAM FACE

PROP. 2 @ 8'x11' RCBC

(+
)10
.54

55
%

4/7/2026
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Responsive People | Creative Solutions

NC License No. F-0112

Raleigh, North Carolina 27615-3960

8601 Six Forks Road, Forum 1,Suite 700

P: (919) 878-9560

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

4
/
7
/
2
0
2
6

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

B
-
6
0
5
1
_

R
d
y
_
p
f
l
1
3
.d

g
n

j
o
l
i
n
g
e
r

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SHEET NO.

13

570

580

590

600

610

620

550

560

-Y3-

570

580

590

600

550

560

www.rkk.com

Engineers | Construction Managers | Planners | Scientists    

630

610

FOR -Y3- PLAN SEE SHT. 6

B-6051/U-6143

10+00 11+00 12+00 13+00 14+00 15+00 16+00

550

560

570

580

590

600

610

10+00 11+00 12+00 10+00 11+00 12+00 13+00

600

610

620

630

640

650

660

670

680

600

610

620

630

640

650

660

670

680

550

560

570

580

590

600

610

550

560

570

580

590

600

610

10+00 11+00 12+00 13+00

-DR1- -DR2- -DR3-

FOR -DR1- PLAN SEE SHT. 4 FOR -DR2- PLAN SEE SHT. 6 FOR -DR3- PLAN SEE SHT. 7

620

630

620

630

620

630

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
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EL=590.83'

-L- STA. 56+63.96 (47.10' LT)

-Y3- STA. 10+48.70=

BEGIN GRADE

(+)3.00%

LP @ 14+05.77

V = 30 MPH

EL=581.20'

-Y3- STA. 15+50.00

END GRADE

PROPOSED GRADE

EXISTING GROUND

PI = 10+95.00

EL = 590.36'

(-)1.0000%
(-)6.0000%

VC = 90'

K = 18

PI = 13+55.00

EL = 574.76'

(-)6.0000%

(+)3.3
016%

VC = 350'
K = 38

V = 29 MPH

72" RCP-IV

PI = 18+60.00

EL = 590.94'

(+)3.4
000%

(+)2.92
95%

VC = 110'

K = 234

EL=588.56'

-Y3- STA. 17+90.00

BEGIN GRADE

EL=592.66'

-Y3- STA. 19+18.55

END GRADE

EXISTING GROUND

GRADE

PROPOSED

EL=595.99'

-Y1- STA. 12+39.05 (12.21' RT)

-DR1- STA. 10+12.21=

BEGIN GRADE

(-)2.00%

(+)2.0000
%

V = 25 MPH

K = 27

PROPOSED GRADE

EXISTING GROUND

VC = 50'

V = 21 MPH

VC = 50'

K = 8

EL=599.23'

-DR1- STA. 11+90.00

END GRADE
PI = 10+40.00

EL = 596.55'

PI = 11+40.00

EL = 600.38'

(+)3.
8293

%
(-)2.3000%

PI = 11+50.00

EL = 594.01'

(-)2.5000%

(-)3.9622%

VC = 100'

K = 68

PI = 12+35.00

EL = 590.65'

(-)2.8628%

(-)3.00%

EL=596.29'

-L- STA. 60+06.97 (59.13' RT)

-DR2- STA. 10+59.13=

BEGIN GRADE

EL=589.93'

-DR2- STA. 12+60.00

END GRADE

V = 34 MPH

PROPOSED GRADE

EXISTING GROUND

V = 47 MPH
VC = 100'

K = 46

PI = 10+60.00

EL = 635.76'

(+)3.0
000%

(+
)15
.2
00

9%

EL=634.87'

-L- STA. 70+37.40 (30.55' RT)

-DR3- STA. 10+30.55=

BEGIN GRADE

(-)1.00%

V < 15 MPH

PROPOSED GRADE

EXISTING GROUND

EL=675.04'

-DR3- STA. 12+00.00

END GRADE

VC = 50'

K = 4

EL=630.50'

-DR3- STA. 10+61

END LATERAL V DITCH LT.

EL=640.52'

-DR3- STA. 11+00

BEGIN LATERAL V DITCH LT.

EL=640.75'

-DR3- STA. 11+00

BEGIN LATERAL V DITCH RT.

EL=633.00'

-DR3- STA. 10+58

END LATERAL V DITCH RT.
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PI = 11+70.00

EL = 582.57'

(-)0.7919%

(-)1.7000%

VC = 100'

K = 110

V = 54 MPH

(-)3.00%

PROPOSED GRADE

EXISTING GROUND

EL=583.54'

-L- STA. 37+70.61 (47.72' RT)

-DR4- STA. 10+47.72=

BEGIN GRADE

EL=581.55'

-DR4- STA. 12+30.00

END GRADE

K = 4

V = 16 MPH

GROUND
EXISTING

GRADE

PROPOSED

EL=596.48'

-Y1- STA. 12+40.74 (12.11' RT)

-DR10- STA. 10+12.23=

BEGIN GRADE

EL=597.50'

-DR10- STA. 10+82.70'

END GRADE
(+)1.32%

VC = 40'

PI = 10+51.00

EL = 598.89'

(+)6
.20

00%

(-)5.3353%

PI = 10+77.25

EL = 597.49'

(+)0.3100%

V < 15 MPH

K = 2
VC = 10'

EL=597.25'

-DR10- STA. 10+40

BEGIN SPECIAL V DITCH LT

EL=595.25'

-DR10- STA. 10+75

END SPECIAL V DITCH LT

(-)5.7143%

PI = 11+00.00

EL = 578.31'

(-)5.4525%

(+)3.0
000%

VC = 90'
K = 11

EL=581.98'

-Y2- STA. 11+99.20 (32.75' LT)

-DR5- STA. 10+32.75=

BEGIN GRADE

EL=579.66'

-DR5- STA. 11+45.00

END GRADE

EXISTING GROUND

PROPOSED GRADE(-)2.00%

V = 48 MPH

(-)2.00%

(+)0.3000%

V = 25 MPH

EL=582.33'

-DR6- STA. 10+98.63

END GRADE

PROPOSED GRADE

EL=583.26'

-DR4- STA. 11+56.06 (15' RT)

-DR6- STA. 10+15.44=

BEGIN GRADE

GROUND
EXISTING

PI = 10+65.00

EL = 582.23'

(-)2.0827%

VC = 65'
K = 27

EL=584.79'

-L- STA. 33+91.44 (53.13' LT)

-DR7- STA. 10+53.19=

BEGIN GRADE

PI = 10+70.00

EL = 585.29'
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PI = 11+00.00

EL = 590.82'
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K = 2

V < 15 MPH

VC = 30'

K = 2

V < 15 MPH

VC = 30'

(-)2.00%

GROUND
EXISTING

PROPOSED GRADE

EL=591.30'

-DR7- STA. 11+15.00

END GRADE

EL=584.16'

-L- STA. 35+32.97 (52.47' LT)

-DR8- STA. 10+52.47=

BEGIN GRADE

PI = 10+68.00

EL = 584.63'

(+)3.0
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EL = 591.10'
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%

EL=591.48'

-DR8- STA. 11+18.13

END GRADE

K = 2

V < 15 MPH

VC = 30'

K = 2

V < 15 MPH

VC = 30'

(-)2.00%

GROUND
EXISTING

PROPOSED GRADE

EL=583.56'

-L- STA. 36+07.23 (50.98' LT)

-DR9- STA. 10+50.98=

BEGIN GRADE

VC = 50'
K = 3

(-)2.00%

EL=608.01'

-DR9- STA. 12+19.34'

END GRADE

K = 3

V = 15 MPH

VC = 50'

V < 15 MPH

GROUND
EXISTING

GRADE

PROPOSED

PI = 10+76.00

EL = 584.31'
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FOR -DR11- PLAN SEE SHT. 4
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(-)3.00%

V = 53 MPH

VC = 20'

EL=597.94'

-DR10- STA. 10+59.41 (10.00' RT)

-DR11- STA. 10+10.05=

BEGIN GRADE

PI = 10+25.00

EL = 597.36'

(-)3.8839%

(-)4.0765%

K = 104

PROPOSED GRADE

GROUND
EXISTING

EL=596.96'

-DR11- STA. 10+35.00

END GRADE

K = 10

VC = 20'

EL=582.23'

-MUP- STA. 10+00.00

BEGIN GRADE

EL=581.55'

-MUP- STA. 10+43.10

END GRADE

EL=580.94'

-MUP- STA. 10+73.09

BEGIN GRADE

EL=583.60'

-MUP- STA. 12+72.46

END GRADE

PROPOSED GRADE

EL=580.00'

-MUP- STA. 11+00

BEGIN CUT DITCH LT.

EL=570.68'

-MUP- STA. 12+18

END SP. LATERAL V DITCH LT.

EXISTING GROUND
PI = 10+10.00

EL = 582.06'

PI = 10+30.00

EL = 582.12'

(-)1.6500%

(+)0.3000%

(-)4.3482%

K = 4

VC = 20'

PI = 11+00.00

EL = 581.75'

(+)3.0
000%

(+)1.0733%

K = 15

VC = 30'

(-)9.2500%*

(-)9.2500%*

EL=572.94'*

-MUP- STA. 11+85

BEGIN SP. LATERAL V DITCH

END CUT DITCH LT.

 DITCH PROFILE SKEWED DUE TO -MUP- CURVE.

*CALCULATED USING MEASURED DITCH LENGTH OF 100.75'. 
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