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I-5987B

Fax:   919 851 8107

Bus:   919 851 8077

License No. F-0377

Raleigh, N.C. 27606

1223 Jones Franklin Rd. 

CIVIL/SITE DESIGN - GIS/GPS - CONSTRUCTION OBSERVATION

TRANSPORTATION PLANNING/DESIGN - BRIDGE/STRUCTURE DESIGN

ENGINEERING
ETHERILL
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 LICENSE NO. F-0337
WETHERILL ENGINEERING, LLC

 LICENSE NO. F-0377
WETHERILL ENGINEERING, LLC

DS =

K =

VC =

EL =

PI =

DS =

K =

VC =

EL =

PI =

60 MPH

147

500.00

171.04'

18+00.00

60 MPH

183

200.00

186.04'

23+00.00

-Y1BRPA-

(-)0.4100% (+)3.0
000%

(+)3.0
000%

(+)1.9069%
PROPOSED GRADE

EXISTING GROUND

FOR -Y1BRPA- PLAN, SEE SHTS. 20 & 21

EL = 188.82'

-Y1BRAB-1- STA. 13+14.87, 18' RT 

-Y1BRPA- STA. 24+45.79=

END GRADE

(-) 0.3250%

(-) 0.2640% (+) 4
.1970

%

EL=163.3'

-Y1BRPA- STA 19+50 RT

EL=162.6'

-Y1BRPA- STA 22+14.00

BEGIN LATERAL DITCH RT

END LATERAL BASE DITCH RT

EL=166.80'

-Y1B- STA 23+14.00

END LATERAL DITCH RT

-Y1BRPB-

DS =

K =

VC =

EL =

PI =

65 MPH

227

300.00

176.84

14+50.00

(+)0.3200% (-)1.0000%

(-)1.0000% (+)1.9536
%

DS =

K =

VC =

EL =

PI =

65 MPH

169

500.00

172.34

19+00.00

FOR -Y1BRPB- PLAN, SEE SHTS. 19 & 20: 

PROPOSED GRADE

EXISTING GROUND

EL = 175.40'

-L- STA. 689+00.00, 61' LT

-Y1BRPB- STA. 10+00.00 =

BEGIN GRADE

EL=172.00'

-Y1BRPB- STA 20+50.00

BEGIN SP. LAT. V DITCH RT

(+) 0.5000%

(+) 0.2609%

EL=168.30'

-Y1BRPB- STA 19+00.00

BEG. SP. LATERAL DITCH LT

EL=168.60'

-Y1BRPB- STA 20+15

END SP. LAT. DITCH LT

LEFT DITCH

RIGHT DITCH
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I-5987B

Fax:   919 851 8107

Bus:   919 851 8077

License No. F-0377

Raleigh, N.C. 27606

1223 Jones Franklin Rd. 

CIVIL/SITE DESIGN - GIS/GPS - CONSTRUCTION OBSERVATION

TRANSPORTATION PLANNING/DESIGN - BRIDGE/STRUCTURE DESIGN

ENGINEERING
ETHERILL

130

140

150

160

170

180

190
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180

190
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 LICENSE NO. F-0337
WETHERILL ENGINEERING, LLC

 LICENSE NO. F-0377
WETHERILL ENGINEERING, LLC

-Y1BRPB-

PROPOSED GRADE

EXISTING GROUND

(+)1.9536
%

FOR -Y1BRPB- PLAN, SEE SHTS. 19 & 20

EL = 189.11'

-Y1BRAB-1- STA. 10+86.29, 18' RT 

-Y1BRPB- STA. 27+58.41=

END GRADE

(+) 0.5000%

(+) 3.2
000%

(+) 
5.50

00%

EL=174.00'

-Y1BRPB- STA 24+50.00

EL=178.80'

-Y1BRPB- STA 26+00.00

EL=184.30'

-Y1BRPB- STA 27+00.00

END SP. LAT. V DITCH RT

DS =

K =

VC =

EL =

PI =

80 MPH

444

400.00

170.43

12+00.00

-Y1BRPC-

(+)0.3000% (-)0.6000%

PROPOSED GRADE

EXISTING GROUND

FOR -Y1BRPC- PLAN, SEE SHTS. 19 & 20

EL = 169.83'

-L- STA. 685+00.00, 61' RT

-Y1BRPC- STA. 10+00.00 =

BEGIN GRADE

(+) 0.0000%

EL=161.87'

CONTINUED AT -L- 685+00.00 RT

-Y1BRPC- STA 10+00.00 RT

-Y1BRPC-

(-)0.6000%
(+)3.5

000%

(+)3.5
000%

(+)1.2112%

DS =

K =

VC =

EL =

PI =

60 MPH

146

600.00

167.43

17+00.00

DS =

K =

VC =

EL =

PI =

50 MPH

87

200.00

188.43

23+00.00

PROPOSED GRADE

EXISTING GROUND

EL = 189.81'

-Y1BRAB-2- STA. 11+10.54 

-Y1BRPC- STA. 24+13.94=

END GRADE

(-) 0.6993%

EL=162.02'

BEGIN SPECIAL CUT BASE DITCH

END SPECIAL CUT V DITCH

-Y1BRPC- STA 15+50.00 RT

EL=162.32'

-Y1BRPC- STA 16+00.00 RT

EL=162.79'

-Y1BRPC- STA 16+50.00 RT

EL=163.55'

-Y1BRPC- STA 17+00.00 RT

EL=164.68'

-Y1BRPC- STA 17+50.00 RT

EL=165.98'

-Y1BRPC- STA 18+00.00

END SPECIAL CUT V DITCH RT

EL=166.20'

-Y1BRPC- STA 19+50.00

BEGIN LATERAL V DITCH RT

EL=165.20'

-Y1BRPC- STA 20+93.00

END LATERAL V DITCH RT

(+) 0.0000% (+) 0.30%

(+) 2.60
%

(+) 2.26
%

(+) 1.52%
(+) 0.94%(+) 0.60%

EL=161.87'

STA 15+00.00 RT

-Y1BRPC-

30" RCP

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= 169.9

= 34

= 500+

= 100

= 17.9

= 168.4

= 17.9

= 168.4

= 3.5

-Y1BRPC- Sta.  23+08

LEFT DITCH

RIGHT DITCH

FOR -Y1BRPC- PLAN, SEE SHTS. 18, 19 & 20

UNDERCUT SUBGRADE STABILITY
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I-5987B

Fax:   919 851 8107

Bus:   919 851 8077

License No. F-0377

Raleigh, N.C. 27606

1223 Jones Franklin Rd. 

CIVIL/SITE DESIGN - GIS/GPS - CONSTRUCTION OBSERVATION

TRANSPORTATION PLANNING/DESIGN - BRIDGE/STRUCTURE DESIGN

ENGINEERING
ETHERILL 94
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 LICENSE NO. F-0337
WETHERILL ENGINEERING, LLC

 LICENSE NO. F-0377
WETHERILL ENGINEERING, LLC

-Y1BRPD-

DS =

K =

VC =

EL =

PI =

80 MPH

417

100.00

172.84

10+50.00

(-)0.5400% (-)0.3000%

(-)0.3000% (-)0.9000%

(-)0.9000% (+)3.5
000%

DS =

K =

VC =

EL =

PI =

DS =

K =

VC =

EL =

PI =

60 MPH

136

600.00

168.79

16+00.00

75 MPH

333

200.00

172.39'

12+00.00

PROPOSED GRADE

EXISTING GROUND

FOR -Y1BRPD- PLAN, SEE SHTS. 20 & 21

EL = 173.11'

-L- STA. 716+00.00, 61' RT

-Y1BRPD- STA. 10+00.00 =

BEGIN GRADE

(+) 0.9505%

EL=165.5'

-Y1BRPD- STA 18+45.00

BEGIN LATERAL DITCH RT

-Y1BRPD-

(+)3.5
000% (-)0.9256%

DS =

K =

VC =

EL =

PI =

50 MPH

113

500.00

193.29

23+00.00

PROPOSED GRADE

EXISTING GROUND

FOR -Y1BRPD- PLAN, SEE SHTS. 20 & 21

EL = 190.35'

-Y1BRAB-2- STA. 12+96.11, 18' RT 

-Y1BRPD- STA. 26+17.63=

END GRADE

(+) 0.9505%

EL=170.3'

-Y1BRPD- STA 23+50.00

END LATERAL DITCH RT

LEFT DITCH

RIGHT DITCH
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 LICENSE NO. F-0669
MOTT MACDONALD I & E, LLC

I-5987B

150

160

170

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

Fax:   919 851 8107

Bus:   919 851 8077

License No. F-0377

Raleigh, N.C. 27606

1223 Jones Franklin Rd. 

ENGINEERING
ETHERILL

7621 Purfoy Rd., Suite 115

Fuquay-Varina, NC 27526

www.mottmac.com/americas

180

190

200

150

160

170

180

190

200

150

160

170

180

190

200

150

160

170

180

190

200

FOR -Y6- PLANS SEE SHEET 25 & 44

FOR -Y6- PLANS SEE SHEET 25 & 45

LEFT DITCH

RIGHT DITCH

 LICENSE NO. F-0377
WETHERILL ENGINEERING, LLC
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ELEV = 169.03'

-Y6- STA. 14+50.00

BEGIN GRADE

PI = 22+40.00

EL = 165.87'

(-)0.4000%
(+)4
.864

6%

VC = 610'
K = 116
DS = 55 MPH

(+)4
.864

6%

(-)0.4000%

PROPOSED GRADE

EXISTING GROUND

RCBC
1 @ 7'x7'

-Y6-

EL=166.67'

-Y6- STA 15+00.00

BEGIN SPECIAL CUT V DITCH LT

(-)0.66%

EL=162.03'

-Y6- STA 22+00.00 LT
(-)3.70%

EL=157.22'

-Y6- STA 23+30.00

END SPECIAL CUT V DITCH LT

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

CULVERT HYDRAULIC DATA

= 230

= 25

= 162.8

= 310

= 100

= 164.1

= 400+

= 500+

= 167.0

(+)4
.864

6%
(-)3.6430%

PI = 38+90.00

EL = 172.97'

(-)3.6430%
(-)0.5421%

VC = 360'
K = 116

PI = 30+30.00

EL = 204.30'

VC = 970'
K = 114
DS = 55 MPH

DS = 55 MPH

PROPOSED GRADE

EXISTING GROUND

-Y6-

EL=166.47'

-Y6- STA 31+50.00

BEGIN LAT.  2' BASE DITCH LT

(+)1.00%

EL=161.04'

-Y6- STA 37+00.00

END LAT. 2' BASE DITCH LT

BEGIN SP. LAT.  BASE DITCH LT

EL=160.50'

-Y6- STA 36+50.00

BEGIN SPECIAL CUT V DITCH RT

EL=161.47'

-Y6- STA 36+50.00 LT

EL=161.23'

-Y6- STA 37+50 LT

(+)0.86%

EL=162.23'

-Y6- STA 38+50.00 RT

(+)0.86%(+)0.38%

EL=164.37'

-Y6- STA 40+00.00

END SPECIAL CUT V DITCH RT

EL=162.75'

-Y6- STA 39+00.00 RT

(+)1.04% (+)1.62%

EL=163.30'

-Y6- STA 41+50.00

BEGIN SPECIAL CUT V DITCH LT

EL=163.19'

-Y6- STA 41+28.00

END SPECIAL LATERAL BASE DITCH LT

(+)1.75%

(+)0.52%

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= 168.8

= 152

= 100+

= 25

= 101

= 166.08

= 132

= 167.68

= 102

-Y6- Sta.  36+70

-
L
-
 

S
T

A
. 7

6
1+

2
0
.9

6
-

Y
6
-
 

S
T

A
. 3

0
+
2
8
.1
1 
=

-Y6- STA. 29+32.44
BEGIN BRIDGE

-Y6- STA. 31+23.77
END BRIDGE

54" RCP
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 LICENSE NO. F-0669
MOTT MACDONALD I & E, LLC

I-5987B

150

160

170

42 43 44 45 46 47 48

13 14 15 16 17 18 19 20 21 22 23 24 25 2612

Fax:   919 851 8107

Bus:   919 851 8077

License No. F-0377

Raleigh, N.C. 27606

1223 Jones Franklin Rd. 

ENGINEERING
ETHERILL

7621 Purfoy Rd., Suite 115

Fuquay-Varina, NC 27526

www.mottmac.com/americas

180

190

200

150

160

170

180

190

150

160

170

180

190

200

150

160

170

180

190

200

FOR -Y6- PLANS SEE SHEET 45

FOR -Y7- PLANS SEE SHEET 46

LEFT DITCH

RIGHT DITCH

 LICENSE NO. F-0377
WETHERILL ENGINEERING, LLC
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ELEV = 168.85'

-Y6- STA. 46+50.00

END GRADE

(-)0.5421%

PROPOSED GRADE

EXISTING GROUND

-Y6-

EL=167.68'

-Y6- STA 44+00.00

END SPECIAL CUT V DITCH LT

(+)1.75%

EL=167.52'

-Y6- STA 45+00.00

BEGIN SPECIAL CUT V DITCH LT

(-)1.00%

EL=166.49'

-Y6- STA 46+00.00

END SPECIAL CUT V DITCH LT

ELEV = 173.82'

-Y7- STA. 18+00.00

BEGIN GRADE

PI = 18+60.00

EL = 173.44'

(-)0.6333% (+)0.3726%

VC = 120'

K = 119

PI = 22+25.00

EL = 174.80'

(+)0.3726% (+)4.
0182

%

VC = 420'
K = 115

(+)4.
0182

%

DS = 55 MPH
DS = 55 MPHPROPOSED GRADE

EXISTING GROUND

-Y7-

EL=170.74'

-Y7- STA 19+50.00

BEGIN SPECIAL CUT DITCH W/HINGE RT

(-)0.3%

EL=170.14'

-Y7- STA 21+50.00

BEGIN LATERAL V DITCH RT

END SPECIAL CUT DITCH W/HINGE RT

EL=174.70'

-Y7- STA 24+00.00

BEGIN LATERAL V DITCH LT

(-)0.38%

(+)3.04
%

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= 175.8

= 4.1

= 25+

= 25

= 4.1

= 175.8

= 4.8

= 175.9

= 0.8

-Y7- Sta.  24+00

18" RCP
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 LICENSE NO. F-0669
MOTT MACDONALD I & E, LLC

I-5987B

150

160

170

150

160

170

26 27 28 29 30 31 32 33 34 35 36 37 38 39 4026 27 28 29 30 31 32 33 34 35 36 37 38 39 4026 27 28 29 30 31 32 33 34 35 36 37 38 39 40

40 41 42 43 44 45 46 47

170

160

150 150

160

170

Fax:   919 851 8107

Bus:   919 851 8077

License No. F-0377

Raleigh, N.C. 27606

1223 Jones Franklin Rd. 

ENGINEERING
ETHERILL

7621 Purfoy Rd., Suite 115

Fuquay-Varina, NC 27526

www.mottmac.com/americas

180

190

150

160

170

180

190

200

10 11 12 13 14 15

FOR -Y7- PLANS SEE SHEETS 36 & 47

FOR -Y7- PLANS SEE SHEET 47

FOR -DR1- PLANS SEE SHEETS 36 & 47

170

160

150
LEFT DITCH

RIGHT DITCH

180180

 LICENSE NO. F-0337
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PI = 37+90.00

EL = 172.38'

VC = 430'
K = 117

PI = 29+95.00

EL = 205.74'

(+)4.
0182

%

(-)4.1962%

VC = 940'
K = 114

(-)4.1962%
(-)0.5198%

K = 117

DS = 55 MPH

DS = 55 MPH

PROPOSED GRADE

EXISTING GROUND

-Y7-

(+)3.04
%

EL=186.90'

-Y7- STA 28+00.00

END LATERAL V DITCH LT

EL=167.09'

-Y7- STA 29+00.00

END LATERAL V DITCH RT

-
L
-
 

S
T

A
. 8

8
3

+
3
6
.6

0
-

Y
7
-
 

S
T

A
. 2

9
+
7
0
.7

2
 

=

-Y7- STA. 28+85.72
BEGIN BRIDGE

-Y7- STA. 30+55.72
END BRIDGE

EL=167.58'

-Y7- STA 31+50.00

BEGIN LATERAL V DITCH RT

EL=165.27'

-Y7- STA 32+50.00

PI V DITCH RT

EL=164.00'

-Y7- STA 32+93.00

END LATERAL V DITCH RT

(-)2.31%
(-)2.95%

(-)0.09%

EL=163.33'

CONTINUED AT -DR1- STA 10+58.30 LT 

-Y7- STA 38+50.00 RT

BEGIN LATERAL BASE DITCH RT

ELEV = 167.65'

-Y7- STA. 47+00.00

END GRADE

(-)0.5198%

PROPOSED GRADE

EXISTING GROUND

-Y7-

(-)0.09%

EL=162.74'

-Y7- STA 45+00.00

END LATERAL BASE DITCH RT

ELEV = 172.98'

-DR1- STA. 10+12.00

BEGIN GRADE

ELEV = 166.49'

-DR1- STA. 15+55.00

END GRADE

PI = 11+60.00

EL = 165.58'

(-)5.0000%

(+)0.2304%

VC = 150'

K = 29
DS = 25 MPH PROPOSED GRADE

EXISTING GROUND

EL=163.33'

CONTINUED AT -Y7- STA 38+50 RT 

-DR1- STA 10+58.30 LT

BEGIN SPECIAL CUT BASE DITCH LT

(-)0.09%

EL=164.30'

-DR1- STA 11+30.00

BEGIN CUT DITCH RT

EL=164.61'

-DR1- STA 12+41.11

END CUT DITCH RT

(+)0.28%
(-)0.09%

EL=163.76'

-DR1- STA 15+21.00

END SPECIAL CUT BASE DITCH LT

-DR1-
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UNLESS ALL SIGNATURES COMPLETED
DOCUMENT NOT CONSIDERED FINAL

I-5987B

Fax:   919 851 8107

Bus:   919 851 8077

License No. F-0377

Raleigh, N.C. 27606

1223 Jones Franklin Rd. 

CIVIL/SITE DESIGN - GIS/GPS - CONSTRUCTION OBSERVATION

TRANSPORTATION PLANNING/DESIGN - BRIDGE/STRUCTURE DESIGN

ENGINEERING
ETHERILL 98

130

140

150

160

170

180

190

140

130

150

160

170

180

190

22 23 24 25 26 27 28 29 30 31 32 33 34 35

130

140

150

160

170

180

190

170

130

140

150

160

180

190

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

 LICENSE NO. F-0337
WETHERILL ENGINEERING, LLC

 LICENSE NO. F-0377
WETHERILL ENGINEERING, LLC

(+)2.0000
% (-)2.4000%DS =

K =

VC =

EL =

PI =
DS =

K =

VC =

EL =

PI =

60 MPH

159

700.00

186.45

17+50.00

-SR3-

45 MPH

79

250.00

175.45

12+60.00

(-)1.1467% (+)2.0000
%

PROPOSED GRADE

EXISTING GROUND

FOR -SR3- PLAN, SEE SHTS. 20, 21 & 22

ELEV = 177.53'

-Y1B- STA. 37+13.35, 18' LT

-SR3- STA. 10+18.61=

BEGIN GRADE

(-) 0.3000%
(+) 0.4400%

(-) 0.3191%

EL=166.9'

-SR3- STA 10+80.00

BEGIN LATERAL BASE DITCH LT

EL=166.42'

-SR3- STA 12+40.00 LT 

EL=168.22'

-SR3- STA 16+50.00 

END LATERAL DITCH LT

EL=164.08'

-SR3- STA 10+50.00

BEGIN LATERAL BASE DITCH RT

EL=163.48'

-SR3- STA 12+38.00 RT

END LATERAL BASE DITCH RT

EL=161.48'

-SR3- STA 21+00.00

BEGIN LATERAL BASE DITCH RT

(+) 0.3000%

30" RCP

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= 173.9

= 66

= 500+

= 25

= 22

= 168.8

= 26

= 169.0

= 4.3

-SR3- Sta.  12+40

(-)2.4000%

(+)1.0000%
(+)1.0000% (-)1.0000%

(-)1.0000% (+)0.8000%

DS =

K =

VC =

EL =

PI =

60 MPH

138

470.00

168.45

25+00.00

DS =

K =

VC =

EL =

PI =

60 MPH

165

330.00

172.45

29+00.00

DS =

K =

VC =

EL =

PI =

60 MPH

150

270.00

169.45

32+00.00

-SR3-

PROPOSED GRADE

EXISTING GROUND

FOR -SR3- PLAN, SEE SHTS. 20, 21 & 22

(+) 0.3000%
(+) 0.3000%

36" RCP

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= 170.4

= 93

= 500+

= 25

= 31

= 165.8

= 36

= 166.0

= 4.8

-SR3- Sta.  25+65

EL=162.83'

-SR3- STA 25+50.00

BEGIN SPECIAL CUT BASE DITCH

END LATERAL BASE DITCH RT

LEFT DITCH

RIGHT DITCH

UNDERCUT SUBGRADE STABILITY
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UNLESS ALL SIGNATURES COMPLETED
DOCUMENT NOT CONSIDERED FINAL

I-5987B

Fax:   919 851 8107

Bus:   919 851 8077

License No. F-0377

Raleigh, N.C. 27606

1223 Jones Franklin Rd. 

CIVIL/SITE DESIGN - GIS/GPS - CONSTRUCTION OBSERVATION

TRANSPORTATION PLANNING/DESIGN - BRIDGE/STRUCTURE DESIGN

ENGINEERING
ETHERILL 99

35 36 37 38 39 40 41 42 43 44 45 46 47 48

130

140

150

160

170

180

190

140

130

150

160

170

180

190

 LICENSE NO. F-0337
WETHERILL ENGINEERING, LLC

 LICENSE NO. F-0377
WETHERILL ENGINEERING, LLC

DS =

K =

VC =

EL =

PI =

-SR3-

60 MPH

162

120.00

173.13

45+50.00

(+)0.4000% (-)0.3400%

PROPOSED GRADE

EXISTING GROUND

SR3 STA 47+53 - 202' RT
TIE SPIKE SET IN 22" PINE
BM#69     ELEV = 176.70'

ELEV = 172.79'

-SR3- STA. 46+50.00

END GRADE

(+)0.8000% (-)0.4000%
(-)0.4000% (+)0.4000%

DS =

K =

VC =

EL =

PI =

60 MPH

137

110.00

171.89

42+40.00

DS =

K =

VC =

EL =

PI =

60 MPH

167

200.00

173.85

37+50.00

(-) 2.4400% (+) 0.7797%
(+) 0.3000% (+) 0.3000%

(+) 2.22
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= 170.2

= 8

= 500+

= 25

= 1.7

= 169.1

= 2.0

= 169.1

= 0.6

-SR3- Sta.  43+00

18" RCP

EL=171.09'

-SR3- STA 45+00.00

BEG SP. CUT V DITCH LT

EL=171.37'

-SR3- STA 46+50.00

END SP. CUT V DITCH LT

El = 170.45
-SR3- PI =45+32.000

(-
) 
2
.0

0
%

EL=170.72'

-SR3- STA 42+00.00

BEGIN LATERAL BASE DITCH LT

EL=168.28'

-SR3- STA 43+00.00

EL=170.5'

-SR3- STA 43+29.00

END LATERAL BASE DITCH LT

(+
) 
7
.6

5
5
2

%

EL=166.58'

-SR3- STA 38+00.00 RT

BEGIN SPECIAL CUT DITCH RT

END SPECIAL CUT BASE DITCH RT

EL=168.08'

-SR3- STA 43+00.00 RT

EL=169.19'

-SR3- STA 43+50.00

END SPECIAL CUT DITCH RT

LEFT DITCH

RIGHT DITCH

FOR -SR3- PLAN, SEE SHTS. 20, 21, 22 & 43
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

 LICENSE NO. F-0669
MOTT MACDONALD I & E, LLC

I-5987B

150

160

170

150

160

170

73 74 75 76 77 78 79 80

10 11 12 13 14 15

100

-SR4- PLANS SEE SHEETS 9 & 10

7621 Purfoy Rd., Suite 115

Fuquay-Varina, NC 27526

www.mottmac.com/americas

81

140

150

160

170

140

150

160

170

140

16

130

120

130

140

130

140

130

-SR5- PLANS SEE SHEET 40 

LEFT DITCH

RIGHT DITCH

 LICENSE NO. F-0669
MOTT MACDONALD I & E, LLC

E
GI E

ES

L

O I

R

O
R

R

N
N E

P
R

O
F

SION

A

N

THCA LNA

S

GGIR .M I
NE

LE

SEAL

036821
E

GI E

ES

L

O I

R

O
R

R

N
N E

P
R

O
F

SION

A

N

THCA LNA

RELLAW .C DI
VA

D

SEAL

22606

-SR4-

PROPOSED GRADE

EXISTING GROUND

DS = 60 MPH

S
ta
. 1
8
+
4
6
.9

8
 
-

Y
4
-
 

=

S
ta
. 1
0
+
0
0
.0

0
 
-

Y
4

D
R
1-
 

ELEV = 171.00'

-Y4- STA. 20+39.71, 12' RT

-SR4- STA. 81+77.38=

END GRADE

PI = 74+90.00

EL = 162.84'

(+)0.3556% (-)0.3000%

VC = 180'

K = 275

PI = 79+00.00

EL = 161.61'

(-)0.3000% (+)3.3
852%

VC = 510'
K = 138

DS = 70 MPH

ELEV = 162.52'

-SR4- STA. 74+00.00

BEGIN GRADE

E
L
E

V
. 
15

9
.0

0

S
T
A
. 
7
7
+

0
0
 
-
 
R
T
.

(-)0.84%

E
L
E

V
. 
15

9
.0

7

S
T
A
. 
7
7
+

0
0
 
-
 
L
T
.

(-)0.63%

E
L
E

V
. 
16

1.
12

S
T
A
. 
7
4
+

0
0
 
-
 
R
T
.

B
E

G
IN
 

D
IT

C
H

E
L
E

V
. 
16

1.
2
6

S
T
A
. 
7
3
+

5
0
 
-
 
L
T
.

B
E

G
IN
 

D
IT

C
H

E
L
E

V
. 
15

8
.0

5

S
T
A
. 
7
9
+

0
0
 
-
 
L
T
.

(-)0.51%
(-)0.67%

ELEV. 154.90

STA. 80+88 - LT.

END DITCH

24" RCP-III

ELEV. 155.99

STA. 81+00 - RT.

END DITCH

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=   162.5

=   34

=   500+

=   25

=   10

=   157.6

=   11

=   157.9

=   2.1

24" RCP-III Sta. 80+95 -SR4-

(-)1.68%

-SR5-

ELEV = 144.08'

-SR5- STA. 16+00.00      

END GRADE

(+)
7.5

39
4%

(+)3.0
024%

PI = 11+00.00

EL = 164.45'

(-)5.8606%

VC = 170'

K = 19

PI = 14+30.00

EL = 145.11'

(-)5.8606%
(-)0.6059%

VC = 340'

K = 65

DS = 30 MPH

DS = 40 MPH

ELEV = 161.81'

-Y4- STA. 31+73.28, 12' LT

-SR5- STA. 10+12.07=

BEGIN GRADE

24" RCP-III

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=   145.8

=   15

=   500+

=   25

=   10

=   145.2

=   11

=   145.3

=   2.0

   24" RCP-III Sta. 10+82 -SR5-
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

 LICENSE NO. F-0669
MOTT MACDONALD I & E, LLC

I-5987B

160

170

180

160

170

180

10

23

101

7621 Purfoy Rd., Suite 115

Fuquay-Varina, NC 27526

www.mottmac.com/americas

150

160

170

180

150

160

170

180

150

150

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

24 25 26 27 28 29 30 31 32 33 34 35 36

-SR10- PLANS SEE SHEETS 13 , 41 & 42

-SR10- PLANS SEE SHEETS 13 , 41 & 42

LEFT DITCH

RIGHT DITCH

 LICENSE NO. F-0669
MOTT MACDONALD I & E, LLC

PI = 16+10.00

EL = 169.80'

(-)0.3000% (-)1.9901%

VC = 120'

K = 71

PI = 21+15.00

EL = 159.75'

(-)1.9901% (+)3.7
544%

VC = 250'

K = 44

K = 9
VC = 44'

-SR10-

ELEV = 165.32'

-Y5- STA. 30+08.82, 18' RT

-SR10- STA. 10+18.00 =

BEGIN GRADE

(-)0.3182%

PI = 10+40.00

EL = 165.25' PI = 11+70.00

EL = 171.12'

(+)4
.5154

%

(-)0.3000%

VC = 140'

K = 29

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=   161.4

=   40

=   500+

=   25

=   22

=   159.4

=   26

=   159.5

=   6.7

30" RCP-IV Sta. 21+19 -SR10-

(+)2.55
%

(+)4
.01%

(-)0.30%

ELEV. 156.93

STA. 21+17 - LT.

(-)3.01% (-)2.00%

30" RCP-IV

(+)4
.21%

ELEV. 164.24

STA. 10+50 - RT.

BEGIN SP. LAT V DITCH

ELEV. 168.25

STA. 11+50 - RT.

END SP. LAT. V DITCH

ELEV. 164.24

STA. 10+50 - LT.

BEGIN SP. LAT. V DITCH

ELEV. 169.34

STA. 12+50 - LT.

END SP. LAT. V DITCH

ELEV. 168.34

STA. 12+50 - RT.

BEGIN SP. LAT. V DITCH

ELEV. 167.59

STA. 15+00 - RT.

END SP. LAT. V DITCH

ELEV. 162.15

STA. 19+00 - RT.

BEGIN SP. LAT. 2' BASE DITCH

ELEV. 155.50

STA. 21+21 - RT.

BEGIN SP. LAT. V DITCH

END SP. LAT. 2' BASE DITCH

ELEV. 160.27

STA. 19+50 - LT.

BEGIN SP. LAT. V DITCH

PI = 24+00.00

EL = 170.45'

(+)3.7
544% (-)1.8125%

VC = 120'

K = 22
PI = 28+00.00

EL = 163.20'

(-)1.8125% (-)0.3000%

VC = 120'

K = 79

PI = 33+50.00

EL = 161.55'

(-)0.3000% (-)1.2941%

VC = 120'

K = 121

PI = 35+20.00

EL = 159.35'

(-)1.2941% (-)0.3014%

VC = 120'

K = 121

ELEV = 159.02'

-SR10- STA. 36+29.49

END GRADE

-SR10-
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=   159.1

=   12

=   500+

=   25

=   5

=   156.4

=   6

=   156.5

=   1.1

18" RCP-IV Sta. 35+00 -SR10-

ELEV. 167.24

STA. 24+00 - RT.

ELEV. 167.17

STA. 24+00 - LT.

(+)3.
62% (-)1.66%

(-)1.86%

ELEV. 159.82

STA. 28+00 - RT.

(-)0.94%

ELEV. 159.01

STA. 30+00- LT.

(-)0.68%

(-)0.30%

ELEV. 158.11

STA. 33+00 - LT.

ELEV. 155.05

STA. 35+00 - RT.

(+)0.56%

18" RCP-IV

(-)1.63%

ELEV. 155.61

STA. 36+00 - RT.

END SP. LAT. V DITCH

ELEV. 161.36

STA. 27+50 - LT.

BEGIN SP. LAT. 4' BASE DITCH

END SP. LAT. V DITCH

ELEV. 154.85

STA. 35+00 - LT.

END SP. LAT. 4' BASE DITCH

E
GI E

ES

L

O I

R

O
R

R

N
N E

P
R

O
F
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A

N
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RELLAW .C DI
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D
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E
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R

O
R

R

N
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N
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S
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SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

Office of:

Prepared in the 

 LICENSE NO. F-0669
MOTT MACDONALD I & E, LLC

I-5987B

150

160

170

150

160

170

102

7621 Purfoy Rd., Suite 115

Fuquay-Varina, NC 27526

www.mottmac.com/americas

1110

160

150

10 11

160

150

11 12

170

160

150

170 170

160

150

160

150

10 11 12 13

150

160

170

LEFT DITCH

RIGHT DITCH

-Y21- PLANS SEE SHEET 12

-Y4DR2- PLANS SEE SHEET 39

-SR4DR1- PLANS SEE SHEET 10

-Y4DR1- PLANS SEE SHEET 10

170 170

 LICENSE NO. F-0669
MOTT MACDONALD I & E, LLC

PI = 10+80.00

EL = 160.88'

(+)2.82
24% (+)0.9333%

VC = 120'

K = 64

-Y21-

ELEV = 159.07'

-Y21- STA. 10+15.87

BEGIN GRADE
ELEV = 161.44'

-Y21- STA. 11+40.00

END GRADE

(+)0.60%

(+)3.4
5%

E
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V
. 
15

5
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+
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0
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V
 

D
IT

C
H

ELEV. 158.62

STA. 11+25 - LT.

END SP. CUT V DITCH

ELEV. 155.00

STA. 10+20 - RT.

BEGIN SP. CUT V DITCH

ELEV. 155.69

STA. 10+25 - RT.

END SP. CUT V DITCH
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PI = 11+10.00

EL = 158.81'

(-)6.8999%
(+)1.1942%

K = 6

VC = 50'

-Y4DR1-

ELEV = 159.24'

-Y4DR1- STA. 11+46.17      

END GRADE

ELEV = 165.57'

-Y4- STA. 18+46.98, 12' RT

-Y4DR1- STA. 10+12.00=

BEGIN GRADE

-SR4DR1-

ELEV = 164.58'

-SR4DR1- STA. 10+88.83      

END GRADE

PI = 10+32.00

EL = 160.63'

(+)0.9529%

(+)
6.9

470
%

VC = 34'

K = 6

ELEV = 160.47'

-SR4- STA. 79+47.01, 11' LT

-SR4DR1- STA. 10+15.00=

BEGIN GRADE

PI = 10+80.00

EL = 157.21'

(-)5.9917%
(+)1.2500%

VC = 40'

K = 6

-Y4DR2-

ELEV = 161.24'

-Y4- STA. 16+82.06, 12' RT

-Y4DR2- STA. 10+12.74=

BEGIN GRADE

ELEV = 157.46'

-Y4DR2- STA. 11+00.00      

END GRADE
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LEFT DITCH

RIGHT DITCH

-EY18- PLANS SEE SHEETS 5 & 6

 LICENSE NO. F-0669
MOTT MACDONALD I & E, LLC

 LICENSE NO. F-0669
MOTT MACDONALD I & E, LLC

-EY18-

EXIST. 24" RCP

2 @ 42" RCP-IV 

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=   167.1

=   98

=   25+

=   25

=   88

=   166.1

=   115

=   166.4

=   81.7

2 @ 42" RCP-IV Sta. 25+00 -EY18-

-EY18-

EXIST. 36" RCP

BURIED 1'
2 @ 48" RCP-IV

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=   167.0

=   200

=   100+

=   25

=   140

=   165.1

=   190

=   166.5

=   199.8

2 @ 48" RCP-IV Sta. 40+70 -EY18-
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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43 44 45 46 47 48 49 50 51 52 53 54 55 56

104

LEFT DITCH

RIGHT DITCH

11 12 13 14 15 16 17 18 19

-EY18- PLANS SEE SHEETS 7 & 8

-Y33- PLANS SEE SHEET 47

 LICENSE NO. F-0669
MOTT MACDONALD I & E, LLC

 LICENSE NO. F-0669
MOTT MACDONALD I & E, LLC

-EY18-

EXIST. 18" RCP
30" RCP-IV

(-)1.42%

(+)0.79%

ELEV. 164.00

STA. 54+80 - 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=   167.7

=   39

=   500+

=   25

=   25

=   166.6

=   29

=   166.8

=   5.3

30" RCP-IV Sta. 54+78 -EY18-

EXIST. 18" RCP
30" RCP-IV

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=   166.0

=   46

=   500+

=   25

=   24

=   164.0

=   28

=   164.3

=   5.1

30" RCP-IV Sta. 47+84 -EY18-

(-)4.95% (+)5
.13%

ELEV. 161.51

STA. 47+84 - LT.ELEV. 165.27

STA. 47+08 - LT.

BEGIN STD. V DITCH

ELEV. 165.36

STA. 48+59 - LT.

END STD. V DITCH ELEV. 164.85

STA. 54+20 - LT.

BEGIN STD. V DITCH

ELEV. 164.33

STA. 55+22 - LT.

END STD. V DITCH

-Y33-

(-)0.09%

EL=162.00'

-Y33- STA 11+05.00

BEGIN SPECIAL LATERAL BASE DITCH LT

EL=162.72'

-Y33- STA 18+65.00

END SPECIAL LATERAL BASE DITCH LT
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UNLESS ALL SIGNATURES COMPLETED
DOCUMENT NOT CONSIDERED FINAL

I-5987B

Fax:   919 851 8107

Bus:   919 851 8077

License No. F-0377

Raleigh, N.C. 27606

1223 Jones Franklin Rd. 

CIVIL/SITE DESIGN - GIS/GPS - CONSTRUCTION OBSERVATION

TRANSPORTATION PLANNING/DESIGN - BRIDGE/STRUCTURE DESIGN

ENGINEERING
ETHERILL 105

1110 12 13 14 15 16

10 11 12 13 14 15 1610 11 12 13 14 15 16

10 11 12 13 14 15 16 17

17

150

160

170

180

190

150

160

170

180

190

150

160

170

180

190

150

160

170

180

190

 LICENSE NO. F-0337
WETHERILL ENGINEERING, LLC

 LICENSE NO. F-0377
WETHERILL ENGINEERING, LLC

PROPOSED GRADE

EXISTING GROUND

EXISTING GROUND

-Y1BRPA- TEMPORARY GRADE

-Y1BRPA- PROPOSED PROFILE

SEE SHT. 91 & 92 FOR

D = >60 MPH

EL = 171.87'

-Y1BRPA- STA. 16+47.00

END TEMPORARY GRADE

EL = 172.88'

-L- STA. 721+00.00, 61' LT

-Y1BRPA- STA. 10+00.00 =

BEGIN TEMPORARY GRADE

PI = 15+26.00

EL = 171.56'

(-)0.2495% (+)0.2483%

VC = 240'

K = 482

150

160

170

180

190

PROPOSED GRADE

EXISTING GROUND

-Y1BRPB- TEMPORARY GRADE

-Y1BRPB- PROPOSED PROFILE

SEE SHT. 92 & 93 FOR

EL = 175.73'

-Y1BRPB- STA. 15+42.00 

END TEMPORARY GRADE

EL = 172.58'

-L- STA. 689+00.00, 61' LT

-Y1BRPB- STA. 10+00.00 =

BEGIN TEMPORARY GRADE

DS = >60 MPH

DS = 45 MPH

DS = 45 MPH

PI = 10+71.00

EL = 172.97'

(+)0.5530% (+)0.0533%

VC = 140'
K = 280

PI = 13+00.00

EL = 173.09'

VC = 180'

K = 122

PI = 14+84.00

EL = 175.90'

(+)1.5242% (-)0.3000%

VC = 115'

K = 63

PROPOSED GRADE

EXISTING GROUND

-Y1BRPC- TEMPORARY GRADE

PROPOSED PROFILE

SEE SHT. 93 FOR -Y1BRPD-

EL = 169.06'

-Y1BRPC- STA. 15+67.00

END TEMPORARY GRADE

EL = 169.21'

-L- STA. 685+00.00, 61' RT

-Y1BRPC- STA. 10+00.00 =

BEGIN GRADE

DS = 50 MPHPI = 10+60.00

EL = 169.01'

(-)0.3401% (-)0.0786%

VC = 120'

K = 459

PI = 12+40.00

EL = 168.87'

(-)0.0786% (-)0.3849%

VC = 240'

K = 783

PI = 14+10.00

EL = 168.21'

(-)0.3849% (+)0.5357%

VC = 100'

K = 109

DS = 60 MPH

DS = 60 MPH

150

160

170

180

190

PROPOSED GRADE

EXISTING GROUND

-Y1BRPD- TEMPORARY GRADE

PROPOSED PROFILE

SEE SHT. 94 FOR -Y1BRPD-

EL = 170.87'

-Y1BRPD- STA. 14+59.00 

END TEMPORARY GRADE

EL = 171.63'

-L- STA. 716+00.00, 61' RT

-Y1BRPD- STA. 10+00.00 =

BEGIN TEMPORARY GRADE

PI = 11+50.00

EL = 171.09'

(-)0.3628% (-)0.5025%

VC = 100'

K = 716

PI = 13+00.00

EL = 170.34'

VC = 100'

K = 115

PI = 14+00.00

EL = 170.70'

(+)0.3684% (+)0.2717%

VC = 100'

K = 1034
DS = >60 MPH DS = >60 MPH DS = >60 MPH
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