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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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SEE SHEETS 9 & 10 FOR -L- PLAN

SEE SHEETS 7 & 8 FOR -L- PLAN

RIGHT DITCH

UNDERCUT

V > 40 MPH V > 40 MPH
V > 40 MPH

V > 40 MPH

-Y2- STA. 11+57.81

-L- STA. 67+23.30 =
-Y3- STA. 12+78.30

-L- STA. 71+44.00 =

_ _
_

_

PI = 68+25.00

EL = 6.46’

(-)1.7000% (+)0.3606%

VC = 314’
K = 152

PI = 75+44.26

EL = 9.05’

(+)0.3606% (-)0.3800%

VC = 100’

K = 135

PI = 77+45.00

EL = 8.29’

(-)0.3800% (+)0.3008%

VC = 178’
K = 262
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-L- STA. 90+00.64

APPROACH SLAB

TIE TO EX. CONC.

ELEV. = 13.30’

-L- STA. 91+89.27

APPROACH SLAB

TIE TO EX. CONC.

-Y3A- STA. 12+81.93

-L- STA. 85+03.96 =
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EL = 8.29’

(-)0.3000% (-)2.4103%
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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DOCUMENT NOT CONSIDERED FINAL
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SEE SHEETS 10 & 11 FOR -L- PLAN

SEE SHEET 11 FOR -L- PLAN

LEFT DITCH

RIGHT DITCH

UNDERCUT

-L- -L-

V > 40 MPH V > 40 MPH V > 40 MPH V > 40 MPH
_ _ _ _

-Y3B- STA. 12+21.27

-L- STA. 94+81.31 =

PI = 95+29.00

EL = 4.42’

(-)3.3141%
(-)0.4348%

VC = 185’
K = 64

PI = 97+80.00

EL = 3.32’

(-)0.4348% (+)1.2287%

VC = 120’
K = 72

PI = 99+73.00

EL = 5.70’

(+)1.2287% (-)0.9441%
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EL = 3.18’
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(+)0.1000% RT

(+)0.1000% LT

4.0000% RT

RT

(-)2.6000%
(+)2.0000

% RT

(+)0.5000% LT

(+)1.8000% LT
(-)0.3300% LT

(-)0.6000% RT 0.0000% RT

(-)0.1000% LT(-)0.9000% LT
RT

(-)3.4000%

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

YRS

YRS

FT= 4.4

= 100(+/-)

= 25

= UNKNOWN (TIDAL)

             Sta. 104+22

= UNKNOWN TIDAL

= NOT DETERMINED

= UNKNOWN (TIDAL)

= UNKNOWN (TIDAL)

= 4.0 FT (FROM FIS)

ELEV.=-5.70’

-L- STA. 104+22

2 @ 60" CAAP

V > 40 MPH

-Y4- STA. 11+74.16

-L- STA. 116+38.79 =
-Y5- STA. 12+73.67

-L- STA. 117+31.88 =

_

(+)0.7419%

PI = 122+00.00

EL = 6.35’

(+)0.7419%

VC = 250’
K = 149

(+)0.500%
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SEE SHEETS 11 & 12 FOR -L- PLAN

SEE SHEETS 12 & 13 FOR -L- PLAN

LEFT DITCH

RIGHT DITCH

UNDERCUT

V > 40 MPH
V > 40 MPH

V > 40 MPH
V > 40 MPH

V > 40 MPH

V = 40 MPH_ _
_

_
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_
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(+)0.0700% RT (-)0.9200% LT
(+)0.1000% LT

(+)0.1000% RT

(-)0.1000% RT

(-)0.1000% LT

0.0000% LT

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

YRS

YRS

FT= 4.9

= 100(+/-)

= 25

= UNKNOWN (TIDAL)

             Sta. 126+75

= UNKNOWN TIDAL

= NOT DETERMINED

= UNKNOWN (TIDAL)

= UNKNOWN (TIDAL)

= 4.0 FT (FROM FIS)

ELEV.=-3.40’

-L- STA. 126+75

2 @ 42" CAAP

V > 40 MPH V > 40 MPH
_ _

ELEV. = 14.39’

-L- STA. 147+22.84

APPROACH SLAB

TIE TO EX. CONC.

(+)3.0
009%

(-)0.2582%
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formerly CALYX Engineers & Consultants

NC License # F-1333
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CARY, NC 27518 

6750 TRYON ROAD 

NV5 ENGINEERS & CONSULTANTS, INC.
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UNLESS ALL SIGNATURES COMPLETED
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SHEET NO.PROJECT REFERENCE NO.
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SEE SHEETS 13 & 14 FOR -L- PLAN

SEE SHEETS 14 & 15 FOR -L- PLAN

LEFT DITCH

RIGHT DITCH

UNDERCUT

-20

-10

V > 40 MPH

V > 40 MPH

V > 40 MPH V > 40 MPH

_

_

_ _

ELEV. = 13.57’

-L- STA. 152+34.13

APPROACH SLAB

TIE TO EX. CONC.

(-)0.7319%

(-)2.7000%

PI = 152+90.00

EL = 12.06’

(-)3.5342%

VC = 80’
K = 96

PI = 154+58.00

EL = 6.12’

(-)3.5342%
(-)0.7632%

VC = 190’
K = 69

PI = 159+75.00

EL = 2.18’

(-)0.7632% (+)1.3894%

VC = 250’
K = 116

PI = 161+88.00

EL = 5.14’

(+)1.3894% (-)0.7319%

VC = 125’
K = 59

(+)0.1000%

(+)0.1000%
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(-) 0.1000% LT (-)0.1000% RT

V > 40 MPH_

PI = 164+50.00

EL = 3.22’

VC = 238’
K = 213

V > 40 MPH
V > 40 MPH

V > 40 MPH

V > 40 MPH

_
_

_

_

PI = 164+50.00

EL = 3.22’

(-)0.7319% (+)0.3854%

VC = 238’
K = 213

PI = 167+50.00

EL = 4.38’

(+)0.3854% (-)0.4918%

VC = 95’
K = 109

PI = 169+05.00

EL = 3.61’

(-)0.4918% (+)0.3000%

VC = 200’
K = 253

PI = 177+50.00

EL = 6.15’

(+)0.3000% (+)1.2959%

VC = 150’

K = 151

(+)0.4141%
(-)0.3000%
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BEGIN SPECIAL CUT DITCH RT
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00%

(+)1.0513% LT

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= 2.5

= 22

= 500(+/-)

= 25

= 11.8

= 1.7

= 14

= 1.9

= 2.2

             Sta. 172+85

-L- STA. 172+85, ELEV.=-0.16’

REPL EXIST 24" CMP W/ 70LF OF 35"X24" CAAPA
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formerly CALYX Engineers & Consultants

NC License # F-1333

P: 919.851.1912               www.NV5.com

CARY, NC 27518 

6750 TRYON ROAD 

NV5 ENGINEERS & CONSULTANTS, INC.
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SEE SHEETS 16 & 17 FOR -L- PLAN

SEE SHEETS 15 & 16 FOR -L- PLAN

LEFT DITCH

RIGHT DITCH

V > 40 MPH
V > 55 MPH

_
_

ELEV. = 8.50’

-L- STA. 183+00.00

BEGIN 1.5" OVERLAY

END GRADE

(+)1.2959%

PI = 179+55.00

EL = 8.81’

(+)1.2959% (-)0.6025%

VC = 110’
K = 58

PI = 181+04.00

EL = 7.91’

VC = 120’
K = 133

(+)0.3022%

(-)0.1000%

(-)0.6025% (+)0.3022%
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SEE SHEETS 17 & 18 FOR -L- PLAN

SEE SHEETS 18, 19 & 20 FOR -L- PLAN

LEFT DITCH

RIGHT DITCH

V > 50 MPH_

ELEV. = 9.37’

-L- STA. 229+00.00

BEGIN GRADE

END 1.5" OVERLAY

PI = 230+81.00

EL = 9.92’

(+)0.3022% (-)0.3000%

VC = 310’
K = 515

(-)0.8500%
(-)0.3043%

S
T
A
. 
2
2
9
+

0
0
, 
E
L
E

V
.=

8
.0

0
’

B
E

G
IN
 

S
P
E
C
IA

L
 
C

U
T
 
D
IT

C
H
 

L
T

S
T
A
. 
2
3
1+

0
0
, 
E
L
E

V
.=

6
.8

5
’

E
N

D
/B

E
G
IN
 

S
P
E
C
IA

L
 
C

U
T
 
D
IT

C
H
 

L
T

E
L
E

V
.=

7
.1
5
’

S
T
A
. 
2
3
0
+

0
0
 
L
T

E
GI E

ES

L

O
I

SEAL

N
N ER

P
R

OF
SION

A

NO
RT

HCAR LNA

15759 E
D

W
O

RB .C NE
H

P
E

T
S

 

 
   

 

SEAL

 
 

  

 
  

    

        

 

 
    

 

 

LA

NOISSEFORP

REENIGNE

ANIL
ORAC HTRO

N

 

39785 .
R
J

 ,
N

A
MEERF .

A
 

GI
A

R
C

DocuSign Envelope ID: 19C16EF6-E498-4F59-A1D9-02141AAE897B

1/4/20191/4/2019



234+00 235+00 236+00 237+00 238+00 239+00 240+00

-30

-10

30

29R-5014

-20

0

10

20

-30

-10

30

-20

0

10

20

-30

-10

30

-20

0

10

20

-30

-10

30

-20

0

10

20

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

-Y1-

-L-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

11
/
2
6
/
2
0
18

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

R
5
0
1
4
_
r
d
y
_
p
f
l
_
2
9
.d

g
n

e
m
a
r
t
i
n

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SEE SHEET 20 FOR -L- PLAN

LEFT DITCH

SEE SHEET 20 FOR -Y1- PLAN

V > 50 MPH

-Y1- STA. 13+00.01

-L- STA. 236+19.02 =

_

ELEV. = 9.44’

-L- STA. 235+77.02

BEGIN 1.5" OVERLAY

END GRADE

ELEV. = 7.72’

-L- STA. 240+00.00

END OVERLAY
ELEV. = 9.46’

-L- STA. 236+49.02

PI = 234+50.00

EL = 8.81’

(-)0.3000% (+)0.4960%

VC = 100’

K = 126

(-)0.3043%

S
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E
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.=

5
.7

5
’

E
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D
 

S
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L
 
C

U
T
 
D
IT

C
H
 

L
T

-Y1- STA. 13+00.01

-L- STA. 236+19.02 =

ELEV. = 10.24’

-Y1- STA. 12+16.76

BEGIN 1.5" OVERLAY

ELEV. = 10.13’

-Y1- STA. 13+87.34

END 1.5" OVERLAY
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5
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

            

11
/
2
6
/
2
0
18

R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\

R
5
0
1
4
_
r
d
y
_
p
f
l
_
3
0
.d

g
n

e
m
a
r
t
i
n

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

10+00 11+00 12+00

SEE SHEET 8 FOR -Y2- AND -Y3- PLAN

SEE SHEET 11 FOR -Y4- AND -Y5- PLAN

K = 17
V = 20 MPH

VC = 51’
K = 12
V = 25 MPH

ELEV. = 9.70’

-L- STA. 67+23.30, (23.5’ RT)

-Y2- STA. 11+34.31 =

END GRADE

ELEV. = 8.13’
-Y2- STA. 10+15.00
BEGIN GRADE

VC = 62’

PI = 10+52.00

EL = 8.02’

(-)0.3000%

PI = 11+08.60

EL = 9.96’

(+)3.4
242%

(-)1.0000%

V = 30 MPH

ELEV. = 9.77’
-Y3- STA. 11+00.00
BEGIN GRADE

ELEV. = 8.68’

-L- STA. 71+40.38, (18’ RT)

-Y3- STA. 12+59.93 =

END GRADE

PI = 11+53.00

EL = 10.72’

(+)1.7949% (-)1.9090%

VC = 90’
K = 24

V = 35 MPH

ELEV. = 5.63’
-Y4- STA. 10+15.00
BEGIN GRADE

ELEV. = 5.51’

-LA- STA. 116+38.08, (18’ RT)

-Y4- STA. 11+56.10 =

END GRADE

PI = 11+25.00

EL = 5.98’
VC = 55

K = 30

(+)0.3171% (-)1.5074%

V = 30 MPH V = 30 MPH

ELEV. = 3.65’
-Y5- STA. 10+70.00
BEGIN GRADE

PI = 11+20.00

EL = 4.07’

VC = 90’

K = 37

PI = 12+10.00

EL = 7.03’

VC = 90’

K = 20

(+)0.8500%

(+)3.2
794% (-)1.1248%

ELEV. = 6.52’

-LA- STA. 117+36.56, (18’ RT)

-Y5- STA. 12+55.03 =

END GRADE

E
GI E

ES

L

O
I

SEAL

N
N ER

P
R

OF
SION

A

NO
RT

HCAR LNA

15759 E
D

W
O

RB .C NE
H

P
E

T
S

 

 
   

 

SEAL

 
 

  

 
  

    

        

 

 
    

 

 

LA

NOISSEFORP

REENIGNE

ANIL
ORAC HTRO

N

 

39785 .
R
J

 ,
N

A
MEERF .

A
 

GI
A

R
C

DocuSign Envelope ID: 19C16EF6-E498-4F59-A1D9-02141AAE897B

1/4/20191/4/2019



10+00 11+00

-30

-10

30

31R-5014

-20

0

10

20

-30

-10

30

-20

0

10

20

-30

-10

30

-20

0

10

20

-30

-10

30

-20

0

10

20

10+00 11+00 12+00

10+00 11+00

DOCUMENT NOT CONSIDERED FINAL
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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

-Y1A- -Y3A-

-Y3B-

12+00

12+00 13+00

10+00 11+00 12+00

-Y3C-

SEE SHEET 9 FOR -Y3A-
SEE SHEET 7 FOR -Y1A-

SEE SHEET 10 FOR -Y3B- AND -Y3C- PLAN

RIGHT DITCH

ELEV. = 5.05’
-Y1A- STA. 11+70.00
BEGIN GRADE

ELEV. = 13.22’

-L- STA. 64+64.36, (23.5’ RT)

-Y1A- STA. 13+39.82 =

END GRADE

(+)0.8919%

(+)
6.9

908
%

(+)2.0000
%V = 20 MPH

K = 17

VC = 104’

EL = 5.53’

PI = 12+23.60

V = 15 MPH

K = 3

VC = 15’

EL = 13.05’

PI = 13+31.17

2.6800%
5.18

00%

7.5333%

E
L
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V
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PI = 12+05.00

EL = 2.97’

PI = 12+56.00

EL = 5.38’

VC = 12’

K = 2K = 21

V = 20 MPH V = 15 MPH

ELEV. = 5.31’

-L- STA. 85+07.32, (18’ RT)

-Y3A- STA. 12+63.62 =

END GRADE

ELEV. = 2.74’
-Y3A- STA. 11+60.00
BEGIN GRADE

(+)0.5059%

(+)4
.725

5% (-)0.8793%

VC = 90’

(+)1.5084%

ELEV. = 6.69’

-L- STA. 94+81.25, (18’ RT)

-Y3B- STA. 12+03.27 =

END GRADE

ELEV. = 6.52’
-Y3B- STA. 11+92.00
BEGIN GRADE

PI = 10+32.00

PI = 10+77.00

EL = 3.86’K = 15

V = 25 MPH

VC = 25’

K = 17

V = 20 MPH

VC = 40’

ELEV. = 5.18’

-L- STA. 106+68.53, (18’ LT)

-Y3C- STA. 10+18.02 =

BEGIN GRADE

ELEV. = 3.79’
-Y3C- STA. 11+00.00
END GRADE

EL = 5.04’

(-)1.0000%(-)2.6293%

(-)0.3000%
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