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DS > 60 mph

-SR15-

GRADE

PROPOSED 

EXISTING GROUND

PI = 39+00.00

EL = 231.06'

(+)0.4800% (+)0.6580%

VC = 200'

K = 1124 (+)0.6580%

2
2
9
.6

2
'

(+)0.6580%

VC = 200'

K = 559

DS > 60 mph

PI = 49+00.00

EL = 237.64'

-SR15-

PROPOSED GRADE

EXISTING GROUND

DS = > 60 mph

(+)0.3000%

VC = 200'

K = 559

DS > 60 mph

PI = 49+00.00

EL = 237.64'

(+)0.3000%

PI = 55+00.00

EL = 239.44'

(+)0.3000% (+)0.4600%

VC = 200'

K = 1250

2
3
7
.5

5
'

2
4
2
.6

6
'

ELEV=222.10

PI STA=37+60 -SR15- RT

2' BASE DITCH

BEG SPEC LAT
ELEV=228.00

PI STA=40+71 -SR15- RT
ELEV=231.30

PI STA=48+21 -SR15- RT

ELEV=229.80

PI STA=43+21 -SR15- RT

BEG SPEC LAT V DITCH

END SPEC LAT 2' BASE DITCH

(+) 1.8971%

(+) 0.7200%
(+) 0.3000%

(+) 2.56
67%

ELEV=235.15

PI STA=49+71 -SR15- RT

LAT V DITCH

END SPEC 

(+) 2.108
1%

ELEV=235.20

PI STA=58+21 -SR15- RT

LAT V DITCH

END SPEC

ELEV=231.30

PI STA=56+36 -SR15- RT

LAT V DITCH

BEG SPEC

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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FOR -SR15- ALIGNMENT, SEE SHEET 27 & 28

FOR -SR15- ALIGNMENT, SEE SHEET 28 & 29
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DS > 60 mph

-SR15-

EXISTING GROUND

GRADE

PROPOSED 

2
4
2
.6

6
'

PI = 63+50.00

EL = 243.35'

(+)0.4600% (+)0.5600%

VC = 200'

K = 2000

PI = 69+00.00

EL = 246.43'

(+)0.5600% (+)1.0400%

VC = 200'

K = 417

PI = 73+50.00

EL = 251.11'

(+)1.0400% (-)0.4150%

VC = 225'

K = 155

2
4
2
.6

6
' DS > 60 mph

2
5
0
.4

9
'

DS = 60 mph

-SR15-

EXISTING GROUND

PROPOSED GRADE

-
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9
'

(-) 0.3000%

ELEV=241.21

PI STA=69+71 -SR15- RT

LAT V DITCH

BEG SPEC

ELEV=240.40

PI STA=72+41 -SR15- RT

LAT V DITCH

END SPEC

(-) 1.0000%

ELEV=237.60

PI STA=82+10 -SR15- RT

LAT V DITCH

END SPEC

ELEV=242.45

PI STA=77+25 -SR15- RT

LAT V DITCH

BEG SPEC
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EL.  242.66'

-SR15- Sta. 98+31.31

END GRADE
DS > 60 mph

-SR15-

DS = 60 mph

PROPOSED GRADE

EXISTING GROUND

PI = 91+50.00

EL = 243.64'

(-)0.4150% (-)0.3080%

VC = 200'

K = 1869

PI = 96+50.00

EL = 242.10'

(-)0.3080% (+)0.3089%

VC = 200'

K = 3242
4
5
.0

9
'

PI = 11+00.00

EL = 232.83'

(+)1.0900% (+)2.405
0%

VC = 180'

K = 137

PI = 13+00.00

EL = 237.64'

(+)2.405
0% (+)1.0109%

VC = 220'

K = 158

PI = 15+75.00

EL = 240.42'

(+)1.0109% (+)0.3307%

VC = 300'

K = 441

PI = 19+50.00

EL = 241.66'

(+)0.3307% (-)0.6844%

VC = 200'

K = 197

EL.  231.74'

-SR16- Sta.  10+00.00

BEGIN GRADE

DS = 60 mph

DS = 60 mph

DS > 60 mph
DS > 60 mph

2
3
9
.3

1'

-SR16-

GRADE

PROPOSED 

EXISTING GROUND

(-)0.6844%

ELEV=238.61

PI STA=98+27 -SR15- RT

LAT V DITCH

END SPEC

(+) 1.2143% (+) 1.0526%
(-) 0.3811%

ELEV=234.40

PI STA=88+45 -SR15- RT

LAT V DITCH

BEG SPEC

ELEV=236.10

PI STA=89+85 -SR15- RT
ELEV=240.30

PI STA=93+84 -SR15- RT

(+) 2.9
000%

ELEV=227.31

PI STA=10+20 -SR16- LT

LAT V DITCH

BEG SPEC
ELEV=232.53

PI STA=12+00 -SR16- LT

LAT V DITCH

END SPEC

ELEV=227.60

PI STA=10+15 -SR16- RT

LAT V DITCH

BEG SPEC

(+) 3.0
000%

ELEV=233.15

PI STA=12+00-SR16- RT

LAT V DITCH

END SPEC

(+) 0.7000%

ELEV=236.30

PI STA=15+50 -SR16- LT

LAT V DITCH

END SPEC

ELEV=235.80

PI STA=14+00 -SR16- LT

LAT V DITCH

BEG SPEC

ELEV=235.60

PI STA=14+50 -SR16- LT
ELEV=232.40

PI STA=21+82 -SR16- LT

3' BASE DITCH

BEG SPEC LAT

(+) 0.3106%
24" 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= 231.1   

= 12+     

= 500+

= 25 

= 9       

= 229.1   

= 10      

= 229.2   

= 2.6    

  24" RCP    Sta.   10+18 -SR16-

18" RCP

(-) 0.40%

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= 236.8   

= 4.0 +/- 

= 25 +/-

= 25 

= 4.0     

= 236.8   

= 4.6     

= 236.9   

= 1.3    

  18" RCP    Sta.   14+50 -SR16-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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FOR -SR16- ALIGNMENT, SEE SHEET 28
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FOR -SR15- ALIGNMENT, SEE SHEET 31 & 32
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DS > 60 mph
DS > 60 mph

-SR16-

PROPOSED GRADE

EXISTING GROUND

PI = 44+75.00

EL = 243.31'

(-)0.3003% (+)0.4319%

VC = 200'

K = 273

PI = 48+20.00

EL = 244.80'

(+)0.4319% (-)0.4137%

VC = 200'

K = 237

2
4
5
.9

4
'

2
4
4
.4

6
'

PI = 24+00.00

EL = 238.58'

(-)0.6844% (+)1.5267%

VC = 302'

K = 137

DS = 60 mph

DS > 60 mph

2
3
9
.3

1'

-SR16-

PROPOSED GRADE

EXISTING GROUND

PI = 30+00.00

EL = 247.74'

(+)1.5267% (-)0.3003%

VC = 400'

K = 219

2
4
5
.9

4
'

ELEV=232.90

PI STA=23+43 -SR16- LT

(+) 3.0
435%

(+) 2.050
0%

(+) 0.3106%

ELEV=235.00

PI STA=24+12 -SR16- LT

BEG SPEC LAT 2' BASE DITCH

END SPEC LAT 3' BASE DITCH

ELEV=239.10

PI STA=26+12 -SR16- LT

2' BASE DITCH

END SPEC LAT

(-) 0.8644%
(-) 0.2824%

ELEV=238.18

PI STA=47+35 -SR16- LT

3' BASE DITCH

END SPEC LAT

ELEV=240.97

PI STA=43+55 -SR16- LT

LAT V DITCH

BEG SPEC

ELEV=238.42

PI STA=46+50 -SR16- LT

BEG SPEC LAT 3' BASE DITCH

END SPEC LAT V DITCH

2@48" 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= 242.2   

= 110+    

= 25+   

= 25 

= 110     

= 242.2   

= 130     

= 242.6   

= 51.4   

  2@48 RCP   Sta.   47+31 -SR16-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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FOR -SR16- ALIGNMENT, SEE SHEET 28 & 29
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DS > 60 mph

DS = 60 mph

-SR16-

PROPOSED GRADE

EXISTING GROUND

PI = 68+00.00

EL = 242.39'

(-)0.3000% (+)0.9505%

VC = 200'

K = 160

PI = 71+03.00

EL = 245.27'

(+)0.9505% (-)0.3428%

VC = 200'

K = 155

2
4
4
.1
9
'

2
4
3
.9

1'

DS > 60 mph
DS = 60 mph

-SR16-

PROPOSED GRADE

EXISTING GROUND

PI = 55+50.00

EL = 241.78'

(-)0.4137% (+)0.7140%

VC = 200'

K = 177

PI = 59+80.00

EL = 244.85'

(+)0.7140% (-)0.3000%

VC = 200'

K = 197

2
4
4
.4

6
'

2
4
4
.1
9
'

(-)0.4137%

ELEV=239.16

PI STA=61+90 -SR16- LT

2' BASE DITCH

BEG SPEC LAT
2@42" 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= 242.0   

= 140+

= 500+

= 25 

= 100     

= 240.3   

= 120     

= 241.0   

= 49.0   

  2@42 RCP   Sta.   53+50 -SR16-

(-) 1.3000%

ELEV=239.80

PI STA=72+50 -SR16- LT

LAT V DITCH

BEG SPEC

ELEV=237.85

PI STA=74+00 -SR16- LT

ELEV=236.70

PI STA=64+20 -SR16- LT

2' BASE DITCH

END SPEC LAT

ELEV=238.50

PI STA=63+00 -SR16- LT

(-) 0.6000%

(-) 1.5000%

(-) 0.3000%54" 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= 241.3

= 90 +/-

= 500 +/-

= 50

= 75

= 240.4

= 80

= 240.5

= 18.1

54" RCP Sta. 64+18 -SR16-
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UNLESS ALL SIGNATURES COMPLETED
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EL.  240.16'

-SR16- Sta. 85+93.68

END GRADE

-SR16-

PROPOSED GRADE

EXISTING GROUND

(-)0.3428%

2
4
3
.9

1'
2
4
3
.9

1'

-SR17-

DS = 60 mph DS = 60 mph

PI = 14+50.00

EL = 244.69'

VC = 325'

K = 152

PI = 17+90.00

EL = 238.89'

VC = 290'

K = 138

(+)0.4297% (-)1.7059%

(-)1.7059% (+)0.4000%

EXISTING GROUND

GRADE

PROPOSED 

2
4
0
.9

3
'

EL.  243.84'

-Y17- Sta. 38+59.82, 12.00' LT

-SR17- Sta.  12+52.18 =

BEGIN GRADE

(-) 0.9500%

ELEV=239.61

PI STA=82+00 -SR16- LT

LAT V DITCH

BEG SPEC

ELEV=236.00

PI STA=85+80 -SR16- LT

LAT V DITCH

END SPEC

(-) 0.3000% (+) 1.0000% (+) 0.6667%

ELEV=239.80

PI STA=81+00 -SR16- LT

LAT V DITCH

BEG SPECELEV=236.80

PI STA=77+50 -SR16- LT ELEV=238.80

PI STA=79+50 -SR16- LT

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= 241.5   

= 32+     

= 500+

= 25 

= 25      

= 239.4   

= 28      

= 239.6   

= 7.9    

  30" RCP    Sta.   77+50 -SR16-

24" 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= 240.4   

= 16+     

= 500+

= 25 

= 12      

= 238.1   

= 14      

= 238.3   

= 3.5    

  24" RCP    Sta.   85+69 -SR16-

ELEV=235.53

PI STA=22+25 -SR17- LT

BEG SPEC CUT 2' BASE DITCH

END SPEC CUT V DITCH

(-) 0.3000%(-) 0.3000%

ELEV=236.30

PI STA=18+80 -SR17- RT

2' BASE DITCH

BEG SPEC CUT

ELEV=235.04

PI STA=23+00 -SR17- RT

2' BASE DITCH

END SPEC CUT

(-) 0.7529%

ELEV=240.76

PI STA=12+74 -SR17- LT

CUT V DITCH

BEG SPEC

ELEV=236.80

PI STA=18+00 -SR17- LT

(-) 0.3000%

(-) 0.3000%

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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200
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11 1210

FOR -SR16- ALIGNMENT, SEE SHEET 32 & 64

13 14
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16 1715 18 20 2119 22 23

200
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FOR -SR17- ALIGNMENT, SEE SHEET 65 & 32
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UNDERCUT

PROPOSED

UNDERCUT

PROPOSED

UNDERCUT

PROPOSED

Michael Baker Engineering, Inc.

NC License:  F-1084
Cary, NC  27518
Suite 600
8000 Regency Pkwy

INTERNATIONAL

905  JONES  FRANKLIN  ROAD

RALEIGH, NORTH CAROLINA 27606

SUNGATE DESIGN GROUP, P.A.

NC COA No. C-0890

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

027373

R
E

T
S

ACNAL .C
 

N

A
S

U
S
 

 
 
 
 
 

 

SCL-SIGN

SCL-DATE

JGD-SIGN

JGD-DATE

A

IN

HT

O

R
L

ROCA

R
O

F
ESSION

26971

G

E

N R
EIN

E

SEALP

N
A

L

N

O
TLAD .G AUHS

O

J

DS = 60 mph

DS = 60 mph

-SR17-

PI = 28+50.00

EL = 243.13'

VC = 550'

K = 183

PI = 34+00.00

EL = 228.83'

VC = 550'

K = 145

(+)0.4000% (-)2.6000%

(-)2.6000% (+)1.2000%

2
4
0
.9

3
'

GRADE

PROPOSED 

EXISTING GROUND

2
3
1.
4
2
'

DS = 60 mph

DS = 60 mph

-SR17-

EL = 237.83'

VC = 315'

K = 176

PI = 46+70.00

EL = 234.77'

VC = 175'

K = 144

2
3
6
.0

4
'

PI = 41+50.00

(+)1.2000% (-)0.5885%

(-)0.5885% (+)0.6289%

2
3
1.
4
2
'

GRADE

PROPOSED 

EXISTING GROUND

(-) 0.3000%
(-) 0.5333%

(-) 2.6522% (-) 0.3170%

ELEV=234.70

PI STA=25+00 -SR17- LT

ELEV=226.60

PI STA=31+05 -SR17- LT

ELEV=225.50

PI STA=34+52 -SR17- LT

3' BASE DITCH

END SPEC LAT

(-) 0.3509%

ELEV=225.00

PI STA=35+00 -SR17- RT

4' BASE DITCH

BEG SPEC LAT

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= 238.3   

= 55 +    

= 500 +

= 25 

= 44      

= 236.7   

= 49      

= 237.0   

= 12.5   

  36" RCP    Sta.   28+52 -SR17-

36" RCP

2@42" 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= 231.4   

= 110+    

= 500+

= 50 

= 95      

= 228.7   

= 100     

= 228.8   

= 34.2   

 2@42" RCP   Sta.   34+79 -SR17-

ELEV=232.70

PI STA=28+75 -SR17- LT

BEG SPEC LAT 3' BASE DITCH

END SPEC CUT 2' BASE DITCH

(-) 0.3000%

ELEV=238.20

PI STA=23+60 -SR17- RT

V DITCH

BEG SPEC CUT

ELEV=237.07

PI STA=27+37 -SR17- RT

V DITCH

END SPEC CUT

18" 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= 235.0   

= 9+      

= 500+

= 50 

= 8       

= 234.0   

= 8       

= 234.0   

= 1.6    

  18" RCP    Sta.   46+67 -SR17-

(-) 0.3509%

ELEV=224.60

PI STA=36+14 -SR17- RT

4' BASE DITCH

END SPEC LAT

(+) 0.4000%

(+) 2.212
0%

(+) 0.2999%

ELEV=224.70

PI STA=36+33 -SR17- RT

2' BASE DITCH

BEG SPEC CUT

ELEV=224.90

PI STA=36+83 -SR17- RT

ELEV=232.00

PI STA=46+67 -SR17- RT

CUT V DITCH

END SPEC

ELEV=229.70

PI STA=39+00 -SR17- RT

BEG SPEC CUT V DITCH

END SPEC CUT 2' BASE DITCH

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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FOR -SR17- ALIGNMENT, SEE SHEET 32 & 33

39 40

127

42 4341 44 46 4745 48 49

200

210

220

230

240

250

260

35 36

FOR -SR17- ALIGNMENT, SEE SHEET 33 & 34
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Michael Baker Engineering, Inc.

NC License:  F-1084
Cary, NC  27518
Suite 600
8000 Regency Pkwy

INTERNATIONAL

905  JONES  FRANKLIN  ROAD

RALEIGH, NORTH CAROLINA 27606

SUNGATE DESIGN GROUP, P.A.

NC COA No. C-0890

P
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FESSIONA
L

ENGINEER
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RT

H CAROLINA

SEAL

027373

R
E

T
S

ACNAL .C
 

N

A
S

U
S
 

 
 
 
 
 

 

SCL-SIGN
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-SR17-

GROUND

EXISTING 

2
3
6
.0

4
'

2
3
6
.0

4
'

PI = 50+50.00

EL = 237.16'

(+)0.6289% (-)1.1880%

VC = 496'

K = 273

PI = 58+00.00

EL = 228.25'

(-)1.1880% (-)1.5750%

VC = 180'

K = 465

DS = 60 mph

DS = 60 mph

PROPOSED GRADE

2
2
1.
9
5
'

EL.  215.66'

-SR17- Sta.  65+99.36

END GRADE

-SR17-2
2
1.
9
5
'

GROUND

EXISTING

PROPOSED GRADE

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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FOR -SR17- ALIGNMENT, SEE SHEET 34 & 35

FOR -SR17- ALIGNMENT, SEE SHEET 35
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Michael Baker Engineering, Inc.

NC License:  F-1084
Cary, NC  27518
Suite 600
8000 Regency Pkwy

INTERNATIONAL

905  JONES  FRANKLIN  ROAD

RALEIGH, NORTH CAROLINA 27606

SUNGATE DESIGN GROUP, P.A.

NC COA No. C-0890

P
RO
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L

ENGINEER

NO
RT

H CAROLINA

SEAL

027373

R
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S
 

 
 
 
 
 

 

SCL-SIGN

SCL-DATE

JGD-SIGN

JGD-DATE
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ESSION
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G

E

N R
EIN

E

SEALP

N
A

L

N

O
TLAD .G AUHS

O

J-DR2-
VC = 100'

EL = 210.76'

K = 49

EL = 208.96'

PI = 11+20.00

VC = 140'

PI = 12+40.00

K = 68

EL.  210.48'

-DR2- Sta.  12+91.61

END GRADE

EL.  209.57'

-DR2- Sta.  10+11.00

BEGIN GRADE

(-)0.0056%
(-)0.0054%

EXISTING GROUND

GRADE

PROPOSED 

DS = 25 mph DS = 25 mph

(+)0.0150% (+)0.0150%

-DR3-

VC = 110'

K = 83

K = 92

VC = 120'

K = 33

VC = 300'

PI = 13+60.00

EL = 226.23'

PI = 19+20.00EL = 229.01'

PI = 16+90.00

EL = 231.81'

EL.  225.61'

-DR3- Sta.  19+76.71

END GRADE

EL.  226.34'

-DR3- Sta.  13+00.00

BEGIN GRADE

(+)0.0085%
(+)0.0085% (-)0.0243%

(-)0.0243%

(-)0.0109%

GRADE

PROPOSED 

EXISTING GROUND

DS = 25 mph

DS = 25 mph

DS = 25 mph

(+)0.
0445

%

(+) 0.4545%

ELEV=205.70

PI STA=10+34 -DR2- LT

LAT V DITCH

BEG SPEC

ELEV=206.00

PI STA=11+00 -DR2- LT

LAT V DITCH

END SPEC

24" 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= 209.6   

= 17+     

= 500+

= 25 

= 13      

= 207.6   

= 15      

= 207.8   

= 3.8    

  24" RCP    Sta.   10+33 -DR2- 

(-) 2.1667%

ELEV=224.40

PI STA=19+00 -DR3- LT

CUT V DITCH

BEG SPEC

ELEV=223.10

PI STA=19+60 -DR3- LT

CUT V DITCH

END SPEC

(-) 2.4000%

ELEV=224.91

PI STA=19+00 -DR3- RT

CUT V DITCH

BEG SPEC

ELEV=223.35

PI STA=19+65 -DR3- RT

CUT V DITCH

END SPEC
(+) 0.9000%

ELEV=224.60

PI STA=13+00 -DR3- LT

LAT V DITCH

BEG SPEC

ELEV=227.75

PI STA=16+50 -DR3- LT

LAT V DITCH

END SPEC

18" 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= 225.7   

= 1.5+    

= 500+

= 50 

= 1.2     

= 224.0   

= 1.3     

= 224.0   

= 0.4    

  18" RCP    Sta.   19+63 -DR3-

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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FOR -DR2- ALIGNMENT, SEE SHEET 59
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FOR -DR3- ALIGNMENT, SEE SHEET 25 & 26
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Michael Baker Engineering, Inc.

NC License:  F-1084
Cary, NC  27518
Suite 600
8000 Regency Pkwy

INTERNATIONAL

905  JONES  FRANKLIN  ROAD

RALEIGH, NORTH CAROLINA 27606

SUNGATE DESIGN GROUP, P.A.

NC COA No. C-0890
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VC = 100'

K = 223

EL = 226.69'

PI = 10+70.00

EXISTING GROUND

EL.  227.28'

-DR4- Sta.  10+11.09

BEGIN GRADE

GRADE

PROPOSED 

DS = 25 mph

PI = 14+75.00

EL = 224.45'

VC = 100'

K = 101

DS = 25 mph

(-)1.0015% (-)0.5521%
(-)0.5521% (+)0.4403%

-DR4-

EL.  224.85'

-DR4- Sta.  15+64.94

END -DR4- GRADE

ELEV=222.73

PI STA=15+00 -DR4- LT

CUT DITCH

BEG SPEC

ELEV=222.82

PI STA=13+50 -DR4- RT

CUT DITCH

BEG SPEC

(-) 0.8400%
(-) 0.3565%

ELEV=222.00

PI STA=15+80 -DR4- RT

CUT DITCH

END SPEC

ELEV=222.10

PI STA=15+75 -DR4- LT

CUT DITCH

END SPEC

-DR3A-

GRADE

PROPOSED 

GROUND

EXISTING 

EL. 223.89'

-DR3A- Sta.  10+30.00

BEGIN GRADE

EL.  226.09'

-DR3A- Sta.  12+06.55

END GRADE

DS = 15 mph

K = 16

DS = 25 mph

K = 17

PI = 11+00.00

EL = 224.10'

(+)0.3000%

PI = 11+50.00

EL = 225.80'

(+)3.4
000% (+)0.5128%

VC = 50'

VC = 50'
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UNLESS ALL SIGNATURES COMPLETED
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FOR -DR3A- ALIGNMENT, SEE SHEET 25
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FOR -DR4- ALIGNMENT, SEE SHEET 61
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EL. 254.90'

-Y18- POT Sta. 24+26.18

END MILL & RESURFACING

EL. 252.40'

-Y18- POT Sta. 26+58.30

BEGIN MILL & RESURFACING

EL. 254.47'

-Y18SP2- POT Sta. 10+00.00, 6.00' LT

-Y18SP1- POT Sta. 11+38.32, 6.00' LT

-Y18- POT Sta. 26+85.00 =

END MILL & RESURFACING

EL. 235.86'

-Y18- POC Sta. 15+00.00

BEGIN MILL & RESURFACING
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PI = 31+50.00

EL = 238.09'

(-)3.6800%
(-)1.0933%

VC = 200'

K = 77

PI = 33+00.00

EL = 236.45'

(-)1.0933% (-)0.7000%

VC = 100'

K = 254

DS > 50 mph

DS > 50 mph
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EL. 241.77'

-Y18SP4- POT Sta. 10+00.00, 6.00' LT   

-Y18SP3- POT Sta. 11+36.81, 6.00' LT

-Y18 - POT Sta. 30+50.00 =

BEGIN GRADE

EL. 236.10'

-Y18- POT Sta. 33+50.00  

BEGIN MILL & RESURFACING

END GRADE

EL. 235.96'

-Y18- POT Sta. 37+38.58

END MILL & RESURFACING

210

220

230

240

210

220

230

240

210

220

230

240

200

210

220

230

240

200

250 250

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

5
/
2
8
/
9
9

SHEET NO.PROJECT REFERENCE NO.

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

131 

12
-

M
A

R
-
2
0
2
1 
0
9
:2

8
R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\
I
-
5
9
8
6

B
_

R
d
y
_
p
f
l
_
4
_
S
h
e
e
t
s
_

Y
.d

g
n

$
$
$
$

U
S

E
R

N
A

M
E
$
$
$
$

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

250 250

260 260

FOR -Y18- ALIGNMENT, SEE SHEET 42 AND 68
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DS > 50 mph

GROUND

EXIST.

GRADE

PROPOSED

-Y18RPA-

EL. 227.73'

-L- POT Sta. 1352+25.00, 61.00' LT

-Y18RPA - POT Sta. 10+00.00= 

BEGIN GRADE

-
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2
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+

8
3
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5
=PI = 12+25.00

EL = 226.70'

VC = 180'

K = 184

EL = 228.56'

VC = 305'

K = 96

DS > 50 mph

PI = 15+80.00

(-)0.4564% (+)0.5239%
(+)0.5239% (+)3.6

930%

EL. 234.84'

-Y18RPA- POT Sta. 17+50.00  

BEGIN MILL & RESURFACING

END GRADE
EL. 247.28'

-Y18RPA- POT Sta. 20+64.15  

END MILL & RESURFACING

42" 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= 226.10  

= 52 +    

= 100 +  

= 25 

= 44      

= 221.2   

= 52      

= 221.74  

= 8.8    

  42" RCP    Sta.   15+18 -Y18RPA-

ELEV=234.19

PI STA 12+92.94 -Y18RPB- LT

BEG DITCH

(-) 2.2691%(+) 0.6632%

ELEV=233.46

PI STA 14+05 -Y18RPB- LT

END DITCH

ELEV=233.05

PI STA 13+43.18 -Y18RPB- LT

210
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PI = 12+50.00

EL = 236.84'

VC = 130'

K = 576

PI = 15+00.00

EL = 235.07'

VC = 180'

K = 162

PI = 17+60.00

EL = 236.12'

VC = 330'

K = 66

DS > 50 mph DS > 50 mph DS = 40 mph
GRADE

PROPOSED

-Y18RPB-

EL. 238.05'

-L- Sta. 1332+60.00, 61.00' LT  

-Y18RPB - POT Sta. 10+00.00=

BEGIN GRADE
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(+)5
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EL. 245.60'

-Y18RPB- POT Sta. 19+35.00  

BEGIN MILLING

END GRADE

GROUND

EXIST.
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FOR -Y18RPC- ALIGNMENT, SEE SHEET 42

FOR -Y18RPD- ALIGNMENT, SEE SHEET 42
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10 11 12 13 14 15 16 17 18 19 20 21 22

PI = 11+50.00

EL = 233.98'

(-)0.5100% (-)1.3475%

VC = 190'

K = 227

PI = 15+50.00

EL = 228.59'

(-)1.3475% (+)4
.959

2%

VC = 610'

K = 97

PI = 20+10.00

EL = 251.40'

(+)4
.959

2% (-)2.2329%

VC = 190'

K = 26

DS > 50 mph

DS > 50 mph

DS > 30 mph

GRADE

PROPOSED

-Y18RPC-

EL. 234.75'

-L- Sta. 1331+50.00, 61.00' RT

-Y18RPC - POT Sta. 10+00.00= 

BEGIN GRADE

EL. 249.26'

-Y18RAA- POT Sta. 14+14.78, 16.50 RT

-Y18RPC- POT Sta. 21+05.93=

END GRADE

GROUND

EXIST.

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

DS > 50 mph DS > 50 mph

GROUND

EXIST.

GRADE

PROPOSED

-Y18RPD-
EL. 229.81'

-L- POT Sta. 1357+76.69, 61.00' LT

-Y18RPD - POT Sta. 10+00.00= 

BEGIN GRADE

2
4
8
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6
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PI = 12+15.00

EL = 228.97'

VC = 365'

K = 734

(-)0.3903% (-)0.8879%

(-)0.8879% (+)4
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9%

EL = 224.22'

PI = 17+50.00

VC = 575'

K = 98

(+)4
.955

9%

22

ELEV=224.20

PI STA 17+18 -Y18RPC- 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= 229.90  

= 49 +    

= 500 +

= 50 

= 39      

= 226.9   

= 43      

= 227.50  

= 11.0   

  36" RCP    Sta.   17+89 -Y18RPC-

(-) 0.3038%

ELEV=225.80

PI STA 11+97.27 -Y18RPC- RT

BEG DITCH

36" RCP

(+) 1.2987%

(+) 
5.95

21%

ELEV=215.00

PI STA 20+19 -Y18RPD- LT

ELEV=214.00

PI STA 19+42 -Y18RPD- LT

BEG 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= 226.8   

= 705     

= 500 +

= 50 

= 330     

= 219.1   

= 350     

= 219.5   

= 373    

  84" RCP    Sta.   19+88 -Y18RPD-

84" RCP
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FOR -Y18RPD- ALIGNMENT, SEE SHEET 42 FOR -Y18RAA- ALIGNMENT, SEE SHEET 42

FOR -Y18SP1- ALIGNMENT, SEE SHEET 42 FOR -Y18SP2- ALIGNMENT, SEE SHEET 42 FOR -Y18SP3- ALIGNMENT, SEE SHEET 42
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23

DS > 30 mph

24

2
4
8
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6
'

-Y18RPD-

EL. 248.58'

-Y18RAA- PCC Sta. 12+13.43, 16.50' RT

-Y18RPD- POT Sta. 23+66.23=

END GRADE

(-)2.2104%

EL = 250.49'

PI = 22+80.00

VC = 170'

K = 24

GROUND

EXIST.

GRADE

PROPOSED
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10 11 12
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%
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8000

% (-)3.8000%
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EXIST.
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PROPOSED

EL. 248.40'

-Y18RAA- POT Sta. 14+46.11

END GRADE

-Y18RAA-

EL. 248.40'

-Y18RPC- POT Sta. 21+44.46

-Y18RAA - POT Sta. 10+00.00=  
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-
Y
18

R
A

A
-
 
P
C

C
 

S
ta
. 
10

+
6
3
.5

9

-
Y
3
0
-
 
P

O
C
 

S
ta
. 
2
4
+

5
7
.0

6
=

-
Y
18

R
A

A
-
 
P
C

C
 

S
ta
. 
11

+
8
2
.6

0

-
Y
18

R
P

D
-
 
P

O
T
 
S
ta
. 
2
4
+

0
4
.3

0
=

-
Y
18

R
A

A
-
 
P
C

C
 

S
ta
. 
11

+
3
8
.2

7

-
Y
18
-
 
P

O
T
 
S
ta
. 
2
9
+

3
2
.3

7
=

13

-
Y
18

R
A

A
-
 
P
C

C
 

S
ta
. 
13

+
2
0
.9

3

-
Y
18
-
 
P

O
T
 
S
ta
. 
2
7
+

9
6
.0

7
=

PI = 11+00.00

EL = 244.60'

K = 8

VC = 60'

PI = 13+23.05

EL = 253.08'

K = 8

VC = 60'

(+)1.5960%

(+)2.296
9%(+)2.7

614%

GROUND

EXIST.

200

GRADE

PROPOSED

-Y18SP1-

10 11

EL. 254.40'

-Y18- POT Sta. 26+85.00, 6.00' LT

-Y18SP1- POT Sta. 11+38.32=

END GRADE

EL. 252.12'

-Y18RAA- POT Sta. 13+13.90, 16.50' RT

-Y18SP1- POT Sta. 10+39.74=  

BEGIN GRADE

PI = 10+60.00

EL = 252.45'

K = 57

VC = 40'

PI = 11+05.00

EL = 253.48'

VC = 50'

K = 108

200

(-)2.4800%
(-)3.0810%

(-)2.1874%

GROUND

EXIST.

GRADE

PROPOSED

-Y18SP2-
10 11

EL. 254.44'

-Y18- POT Sta. 26+85.00, 6.00' RT

-Y18SP2 - POT Sta. 10+00.00=  

BEGIN GRADE

EL. 251.85'

-Y18RAA- POT Sta. 13+45.81

-Y18SP2- POT Sta. 10+96.77= 

END GRADE

PI = 10+25.00

EL = 253.82'

VC = 50'

K = 83

PI = 10+70.00

EL = 252.43'

VC = 40'

K = 45

(-)0.4290%
(-)4.1413%

(-)3.6800%EXIST.

GROUND

GRADE

PROPOSED

-Y18SP3-

EL. 241.66'

-Y18- POT Sta. 30+50.00, 6.00 RT

-Y18SP3- POT Sta. 11+36.81= 

END GRADE

EL. 245.07'

-Y18RAA- POC Sta. 11+19.09, 16.50' RT

-Y18SP3- POT Sta. 10+35.81

BEGIN GRADE

PI = 10+54.00

EL = 244.99'

VC = 35'

K = 9

PI = 11+18.00

EL = 242.34'

VC = 35'

K = 76

ELEV=233.63

PI STA 23+32 -Y18RPD- LT

END DITCH(+) 
5.95

21%
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FOR -Y18SP4- ALIGNMENT, SEE SHEET 42 FOR -Y18SP4D- ALIGNMENT, SEE SHEET 42

FOR -Y19RPB- ALIGNMENT, SEE SHEETS 46 & 47

I-5986B

190

(+)3.6
800%

(+)4.
325

9%
(+)3.

9442
%

GROUND

EXIST.

GRADE

PROPOSED

-Y18SP4-

10 11

EL. 241.65

-Y18- POT Sta. 30+50.00, 6.00 LT

-Y18SP4- POT Sta. 10+00.00=

BEGIN GRADE

EL. 245.92'

-Y18RAA- POC Sta 11+43.41, 16.50' RT

-Y18SP4- POT Sta. 11+04.31

END GRADE

PI = 10+25.00

EL = 242.57'

VC = 50'

K = 77

PI = 10+83.00

EL = 245.08'

VC = 40'

K = 105

190

PI = 10+70.00

EL = 243.19'

(+)3.4
670%

(+)5
.570

8%

VC = 70'

K = 33

PI = 12+11.66

EL = 251.08'

(+)5
.570

8% (-)4.2975%

VC = 200'

K = 20

DS > 25 mph

DS > 30 mph

GROUND

EXIST.

GRADE

PROPOSED

-Y18SP4D-

10 11 12 13

EL. 240.76'

-Y18- POT 30+67.00, 20.00' LT

-Y18SP4D- POT Sta. 10+00.00=

BEGIN GRADE

EL. 246.73'

-Y18RPD- POT 23+10.00, 12.00' LT

-Y18SP4D- POT Sta. 13+12.93= 

END GRADE

19 20 21 22 23 24 25 26 27 28 29 30

DS > 60 mph

GROUND

EXIST.

-Y19RPB-

EL. 185.19'

-L- POT Sta. 1402+33.96, 49.00' LT

-Y19RPB- POT Sta. 31+18.12 

END GRADE

DS > 60 mph

31

PI = 27+20.00

EL = 181.86'

(+)0.3000% (+)1.1347%

VC = 180'

K = 216

PI = 29+50.00

EL = 184.47'

(+)1.1347% (+)0.4308%

VC = 150'

K = 213EL. 180.60

-Y19RPB- POC Sta. 23+00.00   

BEGIN GRADE

ELEV=176.15

PI STA 25+10 -Y19RPB- RT

END DITCH

ELEV=175.08

PI STA 22+85 -Y19RPB- RT

BEG DITCH

(+) 0.4756%

(+) 0.3128%
(+) 0.3014%

ELEV=178.49

PI STA 19+72 -Y19RPB- LT

BEGIN DITCH

ELEV=180.30

PI STA 25+56 -Y19RPB- LT

END DITCH 

ELEV=179.86

PI STA 24+10 -Y19RPB- LT
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EXIST. 

GRADE
PROPOSED

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED
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150

160

170

180

190

150

160

170

180

190

190

200

210

220

230

240

250

190

200

210

220

230

240

250

190

200

210

220

230

240

250

FOR -Y28- ALIGNMENT, SEE SHEET 41FOR -Y27- ALIGNMENT, SEE SHEET 34

FOR -Y19RPCA- ALIGNMENT, SEE SHEET 45 & 46

I-5986B

10 11 12 13 14 15 16 17 18 19

DS > 50 mph DS > 50 mph DS > 50 mph

DS > 50 mph

BEGIN GRADE

EL. 188.25'

-Y19RPCA-

-L- POT Sta. 1395+46.85, 49.00' RT

EL. 180.70'

-Y19RPCA- SC Sta. 18+34.55

END GRADE

150

PI = 10+65.00

EL = 187.94'

K = 266
PI = 12+75.00

EL = 186.15'

VC = 100'

K = 8077

PI = 14+00.00

EL = 185.10'

(-)0.8400% (-)1.1200%

VC = 150'

K = 536

PI = 16+50.00

EL = 182.30'

(-)1.1200% (-)0.8668%

VC = 100'

K = 395

-Y19RPCA- POT Sta. 10+00.00=

(-)0.4769% (-)0.8524% (-)0.8524%

VC = 100'

190

(-)1.1026% (-)1.1026%

EL. 235.07'

-Y27- POT Sta. 10+92.32

END GRADE

10 11

-Y27-
EL. 235.96'

-SR17- POT Sta. 48+94.07

-Y27- POT Sta. 10+11.60=

BEGIN GRADE

GRADE

PROPOSED

GROUND

EXIST.

(+)0.1818% (+)1.0000%

PI = 18+50.00

EL = 241.76'

(+)1.0000% (-)0.4130%

VC = 125'

K = 88

DS > 50 mph

EL. 239.46'

-Y28 - POT Sta. 15+75.00   

BEGIN GRADE -Y28-

190

2
4
0
.9

3
'

14 15 16 17 18 19 20

PI = 16+30.00

EL = 239.56'

K = 73

DS > 40 mph

VC = 60'

GROUND

EXIST.

GRADE

PROPOSED

(+) 0.3040% (+) 0.7000%

ELEV=237.11

PI STA 17+00 -Y28- RT

ELEV=236.73

PI STA 15+75 -Y28- RT

BEG DITCH

ELEV=237.81

PI STA 18+00 -Y28- RT

END DITCH

(-) 1.6338%

ELEV=236.42

PI STA 20+42 -Y28- LT

ELEV=238.74

PI STA 19+00 -Y28- LT

BEG 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= 239.00  

= 3.7 +   

= 500 +

= 50 

= 2.5     

= 238.1   

= 3.0     

= 238.16  

= 0.9    

  18" RCP    Sta.   20+46 -Y28- 

18" RCP
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GROUND
EXIST. 
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230
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250
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250

260

270

200
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220

230

240

250

260

270
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FOR -Y28- ALIGNMENT, SEE SHEET 41 & 42

FOR -Y29- ALIGNMENT, SEE SHEET 38 & 66

I-5986B

PI = 28+50.00

EL = 237.63'

(-)0.4130% (-)0.3000%

VC = 125'

K = 1106

PI = 30+50.00

EL = 237.03'

(-)0.3000% (-)0.6000%

VC = 100'

K = 333

DS > 50 mph DS > 50 mph

GROUND

EXIST.

GRADE

PROPOSED

-Y28-

EL. 236.73'

-Y28- POT Sta. 31+00.00

END GRADE

-
Y
2
8
-
 
P

O
T
 
S
ta
. 
2
1+

7
3
.8

5

-
Y
2
8

A
-
 
P

O
T
 
S
ta
. 
16

+
2
5
.6

4
=

2
4
0
.9

3
'

21 22 23 24 25 26 27 28 29 30 31

19 20 21 22 23 24 25 26 27 28 29 30 31 32

PI = 21+50.00

(+)0.0120% (+)3.6
988%

VC = 300'

K = 81

PI = 28+30.00

EL = 267.54'

(+)3.6
988% (-)4.6000%

VC = 375'

K = 45

DS > 45 mph

DS > 40 mph

GRADE

PROPOSED

EL. 242.37'

-Y29 - POT Sta. 20+00.00   

BEGIN GRADE

-Y29-

EL = 242.39'

2
5
0
.5

2
'

-
Y
2
9
-
 
P

O
T
 
S
ta
. 
2
8
+

3
9
.2

1

-
L
-
 
P

O
T
 
S
ta
. 
12

9
4
+

8
9
.1
6

-
Y
2
9
-
 
P

O
C
 

S
ta
. 
3
1+

6
5
.7

4

-
Y
2
9

A
-
 
P

O
T
 
S
ta
. 
10

+
0
2
.8

8

-Y29- Sta. 29+37.96

END BRIDGE-Y29- Sta. 27+40.46

BEGIN BRIDGE

(-) 1.2584%

ELEV=235.30

PI STA 21+31 -Y28- LT

END DITCH

ELEV=238.11

PI STA 26+50 -Y29- RT

ELEV=239.28

PI STA 22+60 -Y29- RT

BEG DITCH

ELEV=233.97

PI STA 27+83 -Y29- RT

END DITCH

ELEV=238.47

PI STA 29+50 -Y29- LT

BEG DITCH
(-) 0.7800% (-) 0.3293%

ELEV=237.30

PI STA 31+00 -Y29- LT

(-) 0.3000%
(-) 3.1128%
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GROUND
EXIST. 

UNDERCUT

PROPOSED 
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240

250

260
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210

220

230

240
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260

DOCUMENT NOT CONSIDERED FINAL
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200

210

220

230

240

250

200

210

220

230

240

250

FOR -Y29- ALIGNMENT, SEE SHEET 38 & 67 FOR -Y29A- ALIGNMENT, SEE SHEET 67 & 38

FOR -Y29A- ALIGNMENT, SEE SHEET 39 & 40

I-5986B

32 33 34 35 36 37 38

PI = 33+85.00

EL = 242.01'

(-)4.6000%
(-)1.9515%

VC = 330'

K = 125

DS > 50 mph
GRADE

PROPOSED

-Y29-

EL. 238.79'

-Y29- POT Sta. 35+50.00

END GRADE

2
5
0
.5

2
'

GROUND

EXIST.
GRADE

PROPOSED

-Y29A-
PI = 11+50.00

EL = 241.81'

(+)0.3010% (-)0.5286%

VC = 100'

K = 121

DS > 50 mph

8 9 10 11 12 13 14

EL. 240.67'

-Y29- POT Sta. 34+65.00, 11.00' LT

-Y29A- POT Sta. 7+71.69=

BEGIN GRADE

2
4
0
.4

9
'

GROUND

EXIST.

-Y29A-

PI = 15+00.00

EL = 239.96'

(-)0.5286% (+)0.3000%

VC = 115'

K = 139

PI = 23+50.00

EL = 242.51'

(+)0.3000% (-)0.4000%

VC = 125'

K = 179

DS > 50 mph DS > 50 mph

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

GRADE

PROPOSED

2
4
0
.4

9
'

2
4
1.
11
'

ELEV=236.00

PI STA 34+94 -Y29- LT

BEG DITCH

ELEV=235.00

PI STA 36+53 -Y29- LT

END DITCH
ELEV=236.20

PI STA 34+34 -Y29- LT

END DITCH
(-) 0.3293%

(-) 0.6289%

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= 240.87  

= 32.0    

= 500 +

= 25 

= 8.4     

= 237.7   

= 9.9     

= 237.84  

= 2.8    

  24" RCP    Sta.    7+92 -Y29A-

24" RCP

ELEV=236.20

PI STA 15+15.9 -Y29A- RT

BEG 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= 239.50  

= 8.7 -   

= 100 -

= 25 

= 7.5     

= 239.4   

= 8.7     

= 239.5   

= 1.7    

  24" RCP    Sta.   19+80 -Y29A- ELEV=234.78

PI STA 22+27 -Y29A- RT

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= 238.7   

= 4.7 +   

= 500 +

= 25 

= 3.5     

= 237.5   

= 4.1     

= 237.61  

= 1.2    

  18" RCP    Sta.   15+16 -Y29A-  

ELEV=238.68

PI STA 17+92 -Y29A- LT

BEG DITCH

(-) 0.1997%
(-) 0.3200%

24" RCP
18" RCP

(-) 0.3614%

ELEV=238.50

PI STA 18+41.81 -Y29A- LT

END DITCH
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FOR -Y30- ALIGNMENT, SEE SHEET 42 FOR -Y30SP!- ALIGNMENT, SEE SHEET 42 FOR -Y30SP2- ALIGNMENT, SEE SHEET 42

FOR -Y29A- ALIGNMENT, SEE SHEET 40 & 41

I-5986B

-Y29A-

PI = 33+40.00

EL = 238.55'

(-)0.4000% (+)0.3000%

VC = 125'

K = 179

PI = 37+50.00

EL = 239.78'

(+)0.3000% (-)0.3151%

VC = 125'

K = 203

DS > 50 mph DS > 50 mph

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

GRADE

PROPOSED

EL. 239.03'

-Y29A- POC Sta. 39+88.01  

END GRADE

2
4
1.
11
'

19 20 21 22 23

-Y30SP2- FOR GRADE

SEE -Y30SP1- & 

PI = 19+75.00

EL = 239.47'

(+)0.6000% (-)0.6000%

VC = 150'

K = 125

PI = 21+50.00

EL = 238.42'

(-)0.6000% (+)3.0
775%

VC = 200'

K = 54

DS > 50 mph DS > 35 mph
GRADE

PROPOSED

-Y30-

EL. 239.02'

-Y30- POT Sta. 19+00.00  

BEGIN GRADE

EL. 243.50'

-Y30SP2- POC Sta. 10+00.00, 6.00 LT

-Y30SP1- POC Sta. 11+51.50, 6.00 LT

-Y30- POT Sta.23+15.00 

END GRADE

GROUND

EXIST.
GROUND

EXIST.

190

GRADE

PROPOSED

-Y30SP1-

10 11

EL. 243.26'

-Y30- POC Sta. 23+15.00, 6.00' LT

-Y30SP1- POT Sta. 11+51.50=  

END GRADE

EL. 246.91'

-Y18RAA- POC Sta. 10+30.47, 16.50' RT

-Y30SP1- POT Sta. 10+35.81=

BEGIN GRADE

PI = 10+65.00

EL = 245.76'

VC = 55'

K = 49

PI = 11+25.00

EL = 244.08'

VC = 50'

K = 174

(-)3.9310%

(-)2.8078%
(-)3.0943%

PI = 10+85.22

EL = 246.36'

(+)3.0
775%

VC = 85'

K = 19

(-)1.4069%

DS > 25 mph

GROUND

EXIST.

GRADE

PROPOSED

190

-Y30SP2-

10 11

EL. 245.74'

-Y18RAA- POC Sta. 10+61.26, 16.50 RT

-Y30SP2- POT Sta. 11+29.18=

END GRADE

EL. 243.74'

-Y30- POC Sta. 23+15.00, 6.00' RT 

-Y30SP2 - POT Sta. 10+00.00= 

BEGIN GRADE

ELEV=232.19

PI STA 30+36.45 -Y29A- RT

ELEV=230.90

PI STA 34+23 -Y29A- RT

END DITCH

ELEV=235.80

PI STA 39+44 -Y29A- RT

BEG DITCH

ELEV=231.86

PI STA 35+75.76 -Y29A- RT

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= 239.60  

= 13      

= 500 +

= 25 

= 6.6     

= 238.9   

= 7.7     

= 239.06  

= 1.5    

  24" RCP    Sta.   29+47 -Y29A-

(-) 0.3200%
(-) 0.3337% (+) 1.2681%

(+) 1.0700%

ELEV=230.00

PI STA 34+29.08 -Y29A- RT

END DITCH

24" RCP
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FOR -Y33- ALIGNMENT, SEE SHEETS 43 & 44

FOR -Y33- ALIGNMENT, SEE SHEETS 44 & 45

I-5986B

DS > 50 mph DS > 50 mph

DS = 50 mph

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

GRADE

PROPOSED

GROUND

EXIST.

-Y33-

EL. 223.86'

-Y33- POT Sta. 10+50.00   

BEGIN GRADE

2
10
.5

0
'

190

PI = 11+00.00

EL = 222.79'

(-)2.1400%

(-)1.6000%

VC = 100'

K = 185

PI = 12+25.00

EL = 220.79'

(-)1.6000% (-)2.3067%

VC = 125'

K = 177

PI = 17+50.00

EL = 208.68'

(-)2.3067% (+)0.3300%

VC = 300'

K = 114

DS = 45 mph

DS > 50 mph

DS = 45 mph

GRADE

PROPOSED

GROUND

EXIST.

-Y33-

23 24 25 26 27 28 29 30 31 32 33 34 35 36

17
7
.9

5
'

2
10
.5

0
'

PI = 25+50.00

EL = 211.32'

(+)0.3300% (-)3.9000%

VC = 350'

K = 83

PI = 29+00.00

EL = 197.67'

(-)3.9000%
(-)5.0000%

VC = 200'

K = 182

PI = 32+75.00

EL = 178.92'

(-)5.0000%
(-)0.3000%

VC = 375'

K = 80

-Y33- Sta. 35+98 ±

END 2-6'x9' RCBC

-Y33- Sta. 35+83 ±

BEGIN 2-6'x9' RCBC

ELEV=199.90

PI STA 18+15 -Y33- RT

BEG DITCH

ELEV=199.41

PI STA 19+75.5 -Y33- RT

END DITCH

(-) 0.3062%

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= 208.35  

= 47 +    

= 100 +

= 50 

= 44      

= 205.1   

= 47      

= 205.36  

= 14.5   

  36" RCP    Sta.   19+43 -Y33- 

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= 210.38  

= 65 +/-  

= 100 +/-

= 25 

= 55      

= 209.5   

= 65      

= 210.44  

= 19.9   

  36" RCP    Sta.   16+55 -Y33- 

36" RCP

36" RCP

(-) 1.5200%

(-) 2.6591%

(-) 6.0000%

ELEV=202.29

PI STA 24+43.5 -Y33- LT

BEG DITCH

ELEV=200.01

PI STA 25+93.5 -Y33- LT

ELEV=188.27

PI STA 30+35 -Y33- LT

ELEV=172.97

PI STA 32+90 -Y33- LT

ELEV=168.57

PI STA 35+56 -Y33- LT

END DITCH

ELEV=168.57

PI STA 35+87 -Y33- LT

BEG 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= 193.69  

= 6.0     

= 500 +  

= 25 

= 1.7     

= 193.0   

= 1.8     

= 192.97  

= 0.4    

  18" RCP    Sta.   29+55 -Y33-

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

= 490     

= 25 

= 170.8   

= 570     

= 100

= 171.4   

= 650 +   

= 500 +

= 177.7   

(-) 1.6541%

18" RCP
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UNDERCUT

PROPOSED 
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FOR -Y33- ALIGNMENT, SEE SHEETS 45 & 46

I-5986B

FOR -Y36- ALIGNMENT, SEE SHEET 68

DS = 45 mph DS > 45 mph
GRADE

PROPOSED

GROUND

EXIST.

-Y33-

EL. 183.77'

-Y33- POT Sta. 45+65.00 

END GRADE

DS > 50 mph

36 37 38 39 40 41 42 43 44 45 46

17
7
.9

5
'

47

PI = 37+75.00

EL = 177.42'

(-)0.3000% (+)1.8200%

VC = 175'

K = 83

PI = 40+75.00

EL = 182.88'

(+)1.8200% (+)1.5276%

VC = 150'

K = 513

PI = 43+65.00

EL = 187.31'

(+)1.5276% (-)1.7700%

VC = 250'

K = 76

210

-Y36-

-
Y
3
6
-
 
P

O
T
 
S
ta
. 
13

+
3
0
.4

0

-
Y
18
-
 
P

O
C
 

S
ta
. 
15

+
3
0
.2

6
=

GROUND

EXIST.

RESURFACING

PROPOSED

EL. 235.11'

-Y36- Sta. 13+11.33

END MILL & RESURFACING

10 11 12 13

EL. 230.25'

-Y36- Sta. 10+50.00

BEGIN MILL & RESURFACING

(-) 1.4875%
(-) 0.6376%

ELEV=183.61

PI STA 43+74.75 -Y33- RT

BEG DITCH

ELEV=180.78

PI STA 45+65 -Y33- RT

ELEV=180.00

PI STA 46+88 -Y33- RT

END DITCH

(+) 3.
4753

%

ELEV=182.04

PI STA 41+05.5 -Y33- LT

END DITCH

ELEV=171.84

PI STA 38+12 -Y33- LT

(+) 3.0
400%

ELEV=178.40

PI STA 40+10 -Y33- RT

BEG DITCH

ELEV=179.92

PI STA 40+60 -Y33- 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= 181.27  

= 12.8    

= 500 +  

= 25 

= 1.4     

= 179.2   

= 1.6     

= 179.21  

= 0.3    

  18" RCP    Sta.   40+03 -Y33-

(+) 1.4533%

18" RCP
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Michael Baker Engineering, Inc.

NC License:  F-1084
Cary, NC  27518
Suite 600
8000 Regency Pkwy

INTERNATIONAL

905  JONES  FRANKLIN  ROAD

RALEIGH, NORTH CAROLINA 27606

SUNGATE DESIGN GROUP, P.A.

NC COA No. C-0890
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(-) 1.4206% (-) 0.2988% (-) 0.8566%

ELEV=235.21

PI STA 12+45.73 -SR19- LT

ELEV=234.16

PI STA 15+97.16 -SR19- LT
ELEV=233.30

PI STA 16+97.56 -SR19- LT

END DITCH

ELEV=235.82

PI STA 12+02.79 -SR19- LT

BEG DITCH

DS = 45 mph DS > 50 mphDS > 50 mph

GROUND

EXIST.

GRADE

PROPOSED

EL. 238.33'

-SR19 - POT Sta. 10+45.00   

BEGIN GRADE

-SR19-

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

2
2
4
.8

7
'

PI = 11+00.00

EL = 237.89'

(-)0.8000% (+)0.5400%

VC = 110'

K = 82

PI = 14+00.00

EL = 239.51'

(+)0.5400% (-)1.4600%

VC = 350'

K = 175

PI = 18+50.00

EL = 232.94'

(-)1.4600% (-)2.0920%

VC = 125'

K = 198

PI = 21+00.00

EL = 227.71'

(-)2.0920% (-)1.4200%

VC = 125'

K = 186

DS > 50 mph

DS > 50 mph DS > 50 mph

-SR19-

EL. 216.10'

-SR19- POT Sta. 28+98.68

END GRADE

23 24 25 26 27 28 29

2
2
4
.8

7
'

PI = 26+00.00

EL = 220.61'

(-)1.4200% (-)1.4400%

VC = 125'

K = 6250

PI = 28+00.00

EL = 217.73'

(-)1.4400%

(-)1.6518%

VC = 125'

K = 590

GROUND

EXIST.

GRADE

PROPOSED
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FOR -SR19- ALIGNMENT, SEE SHEET 34

FOR -SR19- ALIGNMENT, SEE SHEETS 34 & 35

I-5986B
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