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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

PIs Sta 11+28.07

F

Ls = 192.00'

LT = 128.07'

ST = 64.06'

PI Sta 15+05.79

D

L = 606.56'

T = 313.79'

R = 960.00'

PIs Sta 18+62.63

F

Ls = 192.00'

LT = 128.07'

ST = 64.06'

-Y19TEMPRPB-

-Y19TEMPRPB- ST Sta.  10+00.00

-Y19TEMPRPB- SC Sta.  11+92.00

-Y19TEMPRPB- CS Sta.  17+98.56

-Y19TEMPRPB- ST Sta.  19+90.56

END CONSTRUCTION

2
0
+
0
0

15+
00

1405+00

-L-

1415+001410+00

.0
2
5

-
L
-
 
+

0
0
.0

0

.0
3

.0
4

-
L
-
 
+

11
.0

0

PAVED SHOULDER AREA, SEE TMP PLANS

FOR ADDITIONAL DETAILS IN
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.08

.10
+
36.21

+91.96

+72.85

+67.52

-Y19TEMPRPB- POT Sta.  20+63.74 =

-EY1_RPB- POT Sta. 21+26.68,  9' LT. 
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W
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LINDA McLAMB JOHNSON
ODIS DELMA &

DB 832 PG 280
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ODIS DELMA &

DB 832 PG 280

DB 1008 PG 52

EIP

EIP

LINDA McLAMB JOHNSON
ODIS DELMA &

DB 832 PG 280

18
" 
R
C
P

15
" R

C
P

DI

DI

INV=172.75'

INV=174.97'

DI

2GI-D

FROM STA. 15+50 TO STA. 17+50 -Y19TEMPRPB- LT
FROM STA. 14+00 TO STA. 15+50 -Y19TEMPRPB- LT

or Exist. EOP

Natural Ground

Flatter

3:1 or D

Min. D=1.0 Ft.

Fla
tte
r3:

1 o
r

( Not to Scale)

SPECIAL CUT DITCH

DETAIL 2B18-2

Fla
tte
r4:

1 o
r

D
3:1

( Not to Scale)

SPECIAL CUT DITCH

FROM STA. 14+50 TO STA. 20+10 -Y19TEMPRPB- RT

DETAIL 2B18-1

Min. D=1.0 Ft.

Ground

Natural

2GI

T106

T107

DocuSign Envelope ID: 197F8FA3-7151-42EE-9FB0-CDFBEF540DEE

5/13/20215/13/2021



P
S6
'

11
' P
S4
'

(TYP.)

27'

 4
'

P
S6
'

P
S6
'

11
'

4
'

P
S4
'

(TYP.)

27'

SEE XSC FOR CHANGES
FROM 16+50 TO 17+50 -Y19TEMPRPCA- LT
EXTEND FILL SLOPE TO -L- FRONT SLOPE

Slope

Ditch

Front

SEE DETAIL 2B19-1
SPEC. CUT V-DITCH

RETAIN

R
E

V
IS
IO

N
S

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

2B-19I-5986B
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DETAIL OF TEMPORARY ALIGNMENT -Y19TEMPRPCA-

SEE TMP PLANS AREA 5, PHASES IV & V
FOR -Y19TEMPRPB- PROFILE SEE SHEET 2B-21
FOR -L- PROFILE SEE SHEETS 88 AND 89

Michael Baker Engineering, Inc.

NC License:  F-1084
Cary, NC  27518
Suite 600
8000 Regency Pkwy
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

1405+001400+001395+00

-L-

D   =1° 44' 51.0"

-Y19TEMPRPCA- POT Sta.  10+00.00

-L- POT Sta. 1393+49.33,  5.49' RT =

178.630399
178.594857

178.488935

PI Sta 14+29.57

D

L = 284.22'

T = 142.54'

R = 1,500.00'

PI Sta 18+23.39

D

L = 501.01'

T = 252.14'

R = 1,800.00'

PI Sta 23+52.88

D

L = 146.48'

T = 73.38'

R = 946.97'

-Y19TEMPRPCA-

15+00

20+00

-Y19RPCA-

-Y19RPCA- SC Sta.  11+62.00

-Y19RPCA- CS Sta.  16+72.55

-Y19RPCA- POT Sta.  20+16.31

SE = 0.06

RUNOFF = 162'

-Y19RPCA-

SE = 0.06

RUNOFF = 126'

-Y33-

PIs Sta 11+08.02

F

Ls = 162.00'

LT = 108.02'

ST = 54.02'

PI Sta 14+19.77

D

L = 510.55'

T = 257.77'

R = 1,500.00'

PIs Sta 17+26.56

F

Ls = 162.00'

LT = 108.02'

ST = 54.02'

PI Sta 42+22.10

D

L = 320.08'

T = 164.71'

R = 550.00'

-Y19RPCA- TS Sta.  10+00.00

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

-Y19TEMPRPCA- PC Sta.  12+87.03

-Y19TEMPRPCA- PCC Sta.  15+71.26

-Y19TEMPRPCA- PT Sta.  20+72.27

-Y19TEMPRPCA- PT Sta.  24+25.98

-Y19TEMPRPCA- PC Sta.  22+79.50
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SPECIAL CUT DITCH

FROM STA. 18+00 TO STA. 21+00 -Y19TEMPRPCA- LT

DETAIL 2B19-1

Min. D=1.0 Ft.
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Natural
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FOR -TEMP_95SB1- ALIGNMENT, SEE SHEET 2B-15
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I-5878

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

FOR -Y15TEMPPRPB- ALIGNMENT, SEE SHEET 2B-17

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

-TEMP_95SB1-

DS >= 70 mph

DS = 65 mph

DS >= 70 mph

PI = 12+30.00

EL = 197.51'

VC = 420'

K = 368

PI = 20+25.00

EL = 193.15'

VC = 270'

K = 401
PI = 22+30.00

EL = 190.73'

VC = 110'

K = 237

EL. 201.12'

-TEMP_95SB1- Sta. 10+00.00

BEGIN GRADE

EL. 189.77'

-LREV- Sta. 981+00.00, 58' RT.

-TEMP_95SB1- Sta. 23+63.93 =

BEGIN GRADE

(-)1.5696% (-)0.4281%
(-)0.4281% (-)0.7400%

(-)0.7400% (-)0.5067%

(-)0.5067% (-)1.1805%

(-)1.1805% (-)0.7168%

DS >= 70 mph

PI = 15+50.00

EL = 196.14'

VC = 200'

K = 641

DS >= 70 mph

PI = 18+00.00

EL = 194.29'

VC = 100'

K = 429

PI = 13+15.00

EL = 190.94' PI = 20+00.00

EL = 200.01'

-Y15TEMPRPB-

VC = 400'

K = 114 VC = 340'

K = 154DS >= 50 mph

DS = 45 mph

EL. 196.22'

-SBCD- Sta. 40+06.06, 8.00' RT.

-Y15TEMPRPB- Sta. 10+74.58 =

BEGIN GRADE

EL. 197.74'

-Y15TEMPRPB- Sta. 22+55.03

END GRADE

(-)2.1998%
(+)1.3241%

(+)1.3241% (-)0.8901%

(-) 0.3000% (-) 1.1000%

ELEV=196.04

PI STA 14+00 -TEMP_95SB1- RT

ELEV=195.44

PI STA 16+00 -TEMP_95SB1- RT

ELEV=192.14

PI STA 19+00 -TEMP_95SB1- RT

ELEV=188.47

PI STA 11+00 -Y15TEMPRPB- LT

ELEV=191.67

PI STA 12+00 -Y15TEMPRPB- LT

ELEV=188.86

PI STA 11+50 -Y15TEMPRPB- LT

(+) 0.7800% (+) 
5.62

00% (-) 1.2700% (+) 2.57
33%

ELEV=190.40

PI STA 13+00 -Y15TEMPRPB- LT

ELEV=194.26

PI STA 14+50 -Y15TEMPRPB- LT

(-) 0.8000% (+) 2.27
00%

ELEV=192.40

PI STA 12+00 -Y15TEMPRPB- RT

ELEV=191.60

PI STA 13+00 -Y15TEMPRPB- RT

ELEV=193.87

PI STA 14+00 -Y15TEMPRPB- RT

Michael Baker Engineering, Inc.

NC License:  F-1084
Cary, NC  27518
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8000 Regency Pkwy
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FOR -Y19TEMPRPB- ALIGNMENT, SEE SHEET 2B-18

DOCUMENT NOT CONSIDERED FINAL
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140

130

140

130

I-5986B

160

150 FOR -Y19TEMPRPCA- ALIGNMENT, SEE SHEET 2B-19

10 11 12 13 14 15 16 17 18 19 20

-Y19TEMPRPB-
PI = 14+50.00

EL = 181.34'

VC = 230'

K = 110

PI = 16+90.00

EL = 183.79'

VC = 250'

K = 164

PI = 18+75.00

EL = 182.85'

VC = 120'

K = 164
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PI STA 14+50 -Y19TEMPRPB- RT

BEG DITCH
ELEV=178.49

PI STA 20+10 -Y19TEMPRPB- RT

END DITCH 
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PI STA 15+00 -Y19TEMPRPB- LT
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PI STA 16+50 -Y19TEMPRPB- LT

(-) 0.3054%
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PI STA 14+00 -Y19TEMPRPB- LT

BEGIN DITCH

(-) 1.7067%

(-) 1.7067%

ELEV=177.98

PI STA 21+00 -Y19TEMPRPCA- LT

END DITCHELEV=183.10

PI STA 18+00 -Y19TEMPRPCA- LT

BEG DITCH

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

DocuSign Envelope ID: 197F8FA3-7151-42EE-9FB0-CDFBEF540DEE

5/13/20215/13/2021



14
'

15
' 212.5'212.5'

14
'

15
'

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

R
E

V
IS
IO

N
S

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

2B-22         

13
-

M
A

Y
-
2
0
2
1 
15
:5

5
R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\
I
-
5
9
8
6

B
_

R
d
y
_
p
s
h
_
2

B
-
2
2
.d

g
n

$
$
$
$

U
S

E
R

N
A

M
E
$
$
$
$

8
/
1
7
/
9
9

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

SEE SHEETS ITS-23A & ITS-25A

ROADWAY DESIGN

ENGINEER

I-5986B

Michael Baker Engineering, Inc.

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

INTERNATIONAL

DETAIL OF GUARDRAIL PLACEMENT FOR I-40 MM 324 EB DMS SIGN

I-40 WB

Overhead Truss Structure
Remove Existing DMS and

I-40 EB

Proposed Guardrail

S. W
alde

n Po
nd R

d

Remove Existing Guardrail

Standard Drawing 865.01)
to meet minimum 6:1 slope per Roadway
(existing slopes to be field verified
Proposed Cable Guiderail

SCL-SIGN

SCL-DATE

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

027373

R
E

T
S

ACNAL .C
 

N

A
S

U
S
 

 
 
 
 
 

 

GREU TL-3

CAT-1CAT-1

GREU TL-3

NAD 83/ 2011

DocuSign Envelope ID: ACCE4FFC-75D1-4684-9D7E-12CA831E615A

5/13/2021



14
'

15
'

237.5'237.5'

15
'

14
'

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

2B-23         

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

ROADWAY DESIGN

ENGINEER

I-5986B

Michael Baker Engineering, Inc.

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

INTERNATIONAL

SEE SHEETS ITS-23B & ITS-25B

R
E

V
IS
IO

N
S

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

13
-

M
A

Y
-
2
0
2
1 
15
:5

5
R
:\

R
o
a
d

w
a
y
\

P
r
o
j
\
I
-
5
9
8
6

B
_

R
d
y
_
p
s
h
_
2

B
-
2
3
.d

g
n

$
$
$
$

U
S

E
R

N
A

M
E
$
$
$
$

8
/
1
7
/
9
9

DETAIL OF GUARDRAIL PLACEMENT FOR I-40 MM 331 WB DMS SIGN

Overhead Truss Structure
Remove Existing DMS and

F
IV

E
 P

O
IN

T
S
 R

D

I-40 WB

I-40 EB

Remove Existing Guardrail

Standard Drawing 865.01)
to meet minimum 6:1 slope per Roadway
(existing slopes to be field verified
Proposed Cable Guiderail

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

GREU TL-3

CAT-1CAT-1

GREU TL-3

Proposed Guardrail

N
AD 

83
/ 2
01
1

DocuSign Envelope ID: ACCE4FFC-75D1-4684-9D7E-12CA831E615A

5/13/2021



4
'

4
'

B B
S

E
C

T
I

O
N
 

A
-

A

S
E

C
T
I

O
N
 

B
-

B

W
i
n
g

w
a
l
l

A
p
p
r
o
a
c
h
 

S
l
a
b

B
r
i
d
g
e
 

R
a
i
l

E
n
d
 

B
e
n
t

G
i
r
d
e
r

E
n
d
 

B
e
n
t

B
r
i
d
g
e
 

R
a
i
l

4
'-

0
"

R
o
a
d

w
a
y

S
l
a
b

A
p
p
r
o
a
c
h

L
i
p
 

C
u
r
b

8
"
 
x
 
4
"

W
a
l
l

A
b
u
t

m
e
n
t

M
S

E

1
•
:
1
 
o
r
 
F
l
a
t
t
e
r

W
a
l
l

A
b
u
t

m
e
n
t

M
S

E

W
a
l
l

A
b
u
t

m
e
n
t

M
S

E

R
e
i
n
f
o
r
c
e
d
 

Z
o
n
e

S
a

m
e
 

M
a
t
e
r
i
a
l
 
a
s
 
i
n
 

C
o
n
n
e
c
t
e
d
 
t
o
 

E
n
d
 

B
e
n
t

M
S

E
 

W
a
l
l
 

R
e
i
n
f
o
r
c
e

m
e
n
t

T
y
p
e
 
1
 

G
e
o
t
e
x
t
i
l
e

A

F
i
l
l
 
S
l
o
p
e

F
i
l
l
 
S
l
o
p
e

A
p
p
r
o
a
c
h
 

F
i
l
l

R
e
i
n
f
o
r
c
e
d

L
i

m
i
t
s
 
o
f

E
n
d
 

B
e
n
t

G
i
r
d
e
r

C
o
n
n
e
c
t
e
d
 
t
o
 

E
n
d
 

B
e
n
t

M
S

E
 

W
a
l
l
 

R
e
i
n
f
o
r
c
e

m
e
n
t

C
o
n
n
e
c
t
e
d
 
t
o
 

E
n
d
 

B
e
n
t

M
S

E
 

W
a
l
l
 

R
e
i
n
f
o
r
c
e

m
e
n
t

R
e
i
n
f
o
r
c
e
d
 

Z
o
n
e

S
a

m
e
 

M
a
t
e
r
i
a
l
 
a
s
 
i
n
 

A
p
p
r
o
a
c
h
 

F
i
l
l

R
e
i
n
f
o
r
c
e
d

L
i

m
i
t
s
 
o
f

W
a
l
l

A
b
u
t

m
e
n
t

M
S

E
R
e
i
n
f
o
r
c
e
d
 

Z
o
n
e

S
a

m
e
 

M
a
t
e
r
i
a
l
 
a
s
 
i
n
 

BRIDGE APPROACH FILLS
BRIDGE APPROACH FILLS

2
 
 
 
 
2

4
2
2

D
1
0

MECHANICALLY STABILIZED EARTH (MSE) ABUTMENT WALL

TYPE III - REINFORCED APPROACH FILL FOR 

MECHANICALLY STABILIZED EARTH (MSE) ABUTMENT WALL

TYPE III - REINFORCED APPROACH FILL FOR 

4
2
2

D
1
0

2
 
 
 
 
2

4
'-

0
"

R
o
a
d

w
a
y

RALEIGH, N.C.

DIVISION OF HIGHWAYS

DEPT. OF TRANSPORTATION

NORTH CAROLINA

STATE OF 

RALEIGH, N.C.

DIVISION OF HIGHWAYS

DEPT. OF TRANSPORTATION

NORTH CAROLINA

STATE OF

S
H

E
E

T
 
 
 

O
F

S
H

E
E

T
 
 
 

O
F

ROADWAY DETAIL DRAWING FOR
ROADWAY DETAIL DRAWING FOR

1
8
"

A

M
S

E
 

A
b
u
t

m
e
n
t
 

W
a
l
l

R
e
i
n
f
o
r
c
e
d
 

Z
o
n
e
 
f
o
r

U
p
p
e
r
 

L
i

m
i
t
s
 
o
f

M
S

E
 

A
b
u
t

m
e
n
t
 

W
a
l
l

R
e
i
n
f
o
r
c
e
d
 

Z
o
n
e
 
f
o
r

U
p
p
e
r
 

L
i

m
i
t
s
 
o
f

6
"
 

M
i
n

6
"
 

M
i
n

A

A

1
•
:
1
 
o
r
 
F
l
a
t
t
e
r

1
8
"

T
y
p
e
 
1
 

G
e
o
t
e
x
t
i
l
e

T
y
p
e
 
1
 

G
e
o
t
e
x
t
i
l
e

M
S

E
 

A
b
u
t

m
e
n
t
 

W
a
l
l

R
e
i
n
f
o
r
c
e
d
 

Z
o
n
e
 
f
o
r

U
p
p
e
r
 

L
i

m
i
t
s
 
o
f

A
A

Travel Lanes

A
p
p
r
o
a
c
h
 

S
l
a
b

A
p
p
r
o
a
c
h
 

S
l
a
b

A

A

W
i
n
g

w
a
l
l

E
n
d
 

B
e
n
t

E
n
d
 

B
e
n
t

A

ShoulderShoulder

A
s
p
h
a
l
t
 

P
a
v
i
n
g

A
s
p
h
a
l
t
 

P
a
v
i
n
g

A
s
p
h
a
l
t
 

P
a
v
i
n
g

A
s
p
h
a
l
t
 

P
a
v
i
n
g

8
"
 
x
 
4
"
 

L
i
p
 

C
u
r
b

8
"
 
x
 
4
"
 

L
i
p
 

C
u
r
b

1
 
 
 
 
2

1
 
 
 
 
2

4
2
2

D
1
0

4
2
2

D
1
0

BRIDGE APPROACH FILLS
BRIDGE APPROACH FILLS

R
a
i
l

B
r
i
d
g
e

R
a
i
l

B
r
i
d
g
e

D
e
c
k

B
r
i
d
g
e

D
e
c
k

B
r
i
d
g
e

 
 

A
n
g
l
e

 
S
k
e

w
B
r
i
d
g
e

W
a
l
l

A
b
u
t

m
e
n
t

M
S

E

M
S

E
 

A
b
u
t

m
e
n
t
 

W
a
l
l

MECHANICALLY STABILIZED EARTH (MSE) ABUTMENT WALL

TYPE III - REINFORCED APPROACH FILL FOR 
MECHANICALLY STABILIZED EARTH (MSE) ABUTMENT WALL

TYPE III - REINFORCED APPROACH FILL FOR 

V
a
r
i
e
s

V
a
r
i
e
s

A

M
S

E
 

A
b
u
t

m
e
n
t
 

W
a
l
l

W
i
n
g

w
a
l
l

A

A
p
p
r
o
a
c
h
 

F
i
l
l

L
i

m
i
t
s
 
o
f
 

R
e
i
n
f
o
r
c
e
d

A
p
p
r
o
a
c
h
 

F
i
l
l

L
i

m
i
t
s
 
o
f
 

R
e
i
n
f
o
r
c
e
d

A
P

P
R

O
A

C
H
 

S
L

A
B

P
L

A
N
 

V
I

E
W

W
a
l
l

A
b
u
t

m
e
n
t

M
S

E

RALEIGH, N.C.

DIVISION OF HIGHWAYS

DEPT. OF TRANSPORTATION

NORTH CAROLINA

STATE OF 

RALEIGH, N.C.

DIVISION OF HIGHWAYS

DEPT. OF TRANSPORTATION

NORTH CAROLINA

STATE OF

S
H

E
E

T
 
 
 

O
F

S
H

E
E

T
 
 
 

O
F

ROADWAY DETAIL DRAWING FOR
ROADWAY DETAIL DRAWING FOR

SHEET NO.PROJECT REFERENCE NO.

CHECKED BY:

FILE SPEC.:

DATE:

DATE:

FAX 919-250-4119Office 919-707-6950

DATE:ORIGINAL BY:

MODIFIED BY:

AND DEVELOPMENT UNIT
CONTRACTS STANDARDS

APPROACH FILLS

REINFORCED

TYPE III

K. A. KEMPF             JULY 2017

2018 standard drawings\division 422d10.dgn

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

  

022966

  
    

N

OTREWOH .S
 L

E

OJ

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

2C-1I-5878/I-5883/I-5986B

DocuSign Envelope ID: 767722DC-0D41-48EC-A276-7B916B67D5A4

5/17/2021



SEE TITLE BLOCK

J HOWERTON          06-22-12

1
 
 
 
 
7

1
 
 
 
 
7

8
6
2

D
0
3

8
6
2

D
0
3

8
6
2

D
0
3

8
6
2

D
0
3

2
 
 
 
 
7

2
 
 
 
 
7

SHEET NO.PROJECT REFERENCE NO.

CHECKED BY:

FILE SPEC.:

DATE:

DATE:

FAX 919-250-4119Office 919-707-6950

DATE:ORIGINAL BY:

MODIFIED BY:

CONTRACT STANDARDS
AND DEVELOPMENT UNIT

14
-

D
E

C
-
2
0
17
 
10
:3

6
S
:\

C
o
n
t
r
a
c
t
s
\

C
o
n
t
r
a
c
t
s
\

S
p
e
c
i
a
l
 

D
e
t
a
i
l
s
\
j
h
o

w
e
r
t
o
n
\

S
t
a
n
d
a
r
d
 

D
r
a

w
i
n
g
s
\
2
0
1
8
 

S
t
a
n
d
a
r
d
 

D
r
a

w
i
n
g
s
\

D
e
t
a
i
l
s
 
i
n
 

L
i
e
u
 
o
f
 

S
t
a
n
d
a
r
d
s
\

D
i
v
i
s
i
o
n
 
8
\
0
8
6
2
d
0
3
0
1
.d

g
n

j
h
o

w
e
r
t
o
n
 
 
 

A
T
 

C
S

D
-
2
9
2
5
9
5

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

notrewoH .S
 l

e

oJ

022966

DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

1
'-

1
0
"

F
I

N
I

S
H
 

G
R

A
D

E

C
O

N
C

R
E

T
E
 

B
A

C
K

W
A

L
L

F
I

L
L
 

F
A

C
E

P
L

A
N
 

V
I

E
W

S
H

O
U

L
D

E
R
 

B
R

E
A

K
 

P
O
I

N
T

1
'-

1
0
"

G
U

A
R

D
R

A
I

L
 

P
O

S
T

3
 

S
P

A
C

E
S
 

@
 
3
'-

1
•

"

E
L

E
V

A
T
I

O
N

Ẁ
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BUFFERED END SECTION

RAIL

"W" BEAM

QTY. 2

WITH 2 WASHERS

ƒ"x7•" BOLTS

PAY LIMITS

6'-3"

STEEL TUBE

STD. LINE POST

AND STD. WASHER

POST WITH NUT

THRU RAIL AND

BOLT (10" LONG)

BUTTON HEAD

STD. WASHER

POST WITH NUT AND

LONG) THRU RAIL AND

BUTTON HEAD BOLT (10"
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G
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6'-3" 3'-1•" 3'-1•"

PANEL SPLICE
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(SEE SHEET 6 OF 8)
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TRAILING END UNIT ASSEMBLY
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OFFSET BLOCKS
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ROUTED OFFSET BLOCKS

STANDARD POSTS AND

ROUTED OFFSET BLOCKS

STANDARD POSTS AND

WOOD POST

WEAKENED

7
"

WEAKENED WOOD POST

OFFSET BLOCK

ROUTED

25'-0" GUARDRAIL SPAN

HOLES

3•" DIA.

8" 6"

DIA.

ƒ"

FRONT

 LENGTH POST CAN NOT BE USED)

(OR ANY LOCATION WHERE FULL 

LOW FILL CULVERT

 LENGTH POST CAN NOT BE USED)

(OR ANY LOCATION WHERE FULL 

LOW FILL CULVERT
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WITH WASHER

†" DIA. BOLT

W-BEAM RAIL W-BEAM RAIL

WOOD OFFSET BLOCK

CLEAR (MIN.)

12"

6" MIN.

SECTION B-B

HEADWALL

CULVERT

25'-0"

3'-1•"3'-1•"

50'

6'-0" LONG WEAKENED WOOD POSTS WITH WOOD OFFSET BLOCKS

2. SEE ROADWAY PLANS FOR LOCATIONS AND CONTINUATION OF RAIL OR END SECTIONS.

1. LAP RAIL IN THE DIRECTION OF TRAFFIC FLOW.

GENERAL NOTES:

   FIXED-OBJECT HAZARDS THAT COULD SNAG AN IMPACTING VEHICLE.

3. MINIMUM DISTANCE OF 5 FEET BEHIND THE GUARDRAIL SHOULD BE CLEAR OF ANY

(TYP.)
WOOD POST
WEAKENED TRAILING LENGTH REQUIRED)

APPROACH LENGTH OR MIN. 25'

OR ANCHOR ASSEMBLY (MIN. OF 50'

STD. LINE POST @ 6'-3" SPACING

TRAILING LENGTH REQUIRED)

APPROACH LENGTH OR MIN. 25'

OR ANCHOR ASSEMBLY (MIN. OF 50'

STD. LINE POST @ 6'-3" SPACING

25'-0"25'-0"
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SHOWN AND WELD.

BENDING WEB AS

TRIMMING FLANGES

SHOP FABRICATE BY

  

   ATTACHED TO BLOCK.

   ATTACH BLOCK TO POST.  RUBRAIL NOT 
   BOLTS FOR POSTS 2 AND 4 ARE USED TO 

1"

2"

3‚"

4‚"

 3"

6"

5"

9"

RUBRAIL 

C6 x 8.2

SEE NOTE 4

BLOCKOUT

SLOPED RUBRAIL

SEE DETIAL C AND NOTE 2

RUBRAIL OFFSET BLOCK

SECTION A-A

SECTION B-B

SECTION C-C

ELEVATION

PLAN

ELEVATION

C6 x 8.2 RUBRAIL

DETAIL A

ELEVATION

BENT PLATE RUBRAIL

DETAIL B

PLAN

RUBRAIL BLOCKOUT

DETAIL C

SLOPED RUBRAIL BLOCKOUT 

DETAIL D

LAG BOLT

DETAIL E

PLAN

BACK OF POST
RUBRAIL TO
DO NOT ATTACH

SEE DETAIL C AND NOTE 2

RUBRAIL OFFSET BLOCK 

BEND

BEND

TYP. EACH FLANGE   

BEND

11‚" x 10 GA x 9'-11"

STEEL PLATE

•" RADIUS

AS SHOWN

AND SHOP FABRICATE

CUT FLANGE BEND

    TYP. EACH FLANGE   

(TYP)

4" RADIUS

BEND

AS SHOWN

AND SHOP FABRICATE 

CUT FLANGE BEND

FLANGE   

TYP. EACH

ENDSHOE

10 GA.

HOLE

DIA.

(TYP.) 
14" x 6" x 8"
UPPER OFFSET BLOCK

GRADE

FINISH

GRADE

FINISH

SEE NOTE 3

STEEL SPACER TUBE

DIRECTION OF TRAFFIC

LAP GUARDRAIL IN

GRADE

FINISH

(NESTED)

GUARDRAIL

"W" BEAM

(NESTED)

GUARDRAIL

"W" BEAM

(NESTED)

GUARDRAIL

"W" BEAM

HOLE

Ž" DIA.

POST

W6 x 8.5

NO WASHER (SEE NOTE 2)

†" BUTTONHEAD BOLT

GRADE

FINISH

(NESTED)

GUARDRAIL

"W" BEAM

7) POSTS 1 AND 2 ARE 7'-6" LONG. ALL OTHER POSTS IN THE ANCHOR UNIT ARE 6'-0".

       THE NESTED W-BEAM ELEMENTS. 

       NUTS AND WASHERS. MAXIMUM PROJECTION FOR THREADED RODS SHALL BE •".  THE W-BEAM END SHOE SHALL BE INSTALLED BEHIND

   (b) AT NEW OR EXISTING BARRIERS, THE W-BEAM END SHOE SHALL BE ANCHORED USING FIVE ‡" CHEMICALLY ANCHORED THREADED RODS WITH

       MAXIMUM PROJECTION FOR BOLTS SHALL BE •". 

   (a) AT NEW OR EXISTING BARRIERS, RUBRAIL SHALL BE ANCHORED USING THREE †" x 6" CHEMICALLY ANCHORED BOLTS WITH WASHERS.

6) ANCHORAGE:

   TOE OF THE BARRIER. 

5) SHOP FABRICATE THE C6x8.2 RUBRAIL END TO BE CONSISTENT WITH THE SLOPE OF THE JERSEY SHAPE AND ATTACH FLUSH WITH THE SLOPED

4) SEE DETAIL D FOR SLOPED RUBRAIL BLOCKOUT. BLOCKOUT IS ATTACHED TO RAIL ELEMENT ONLY. USE …" x 3" LAG BOLT WITH FLAT WASHER.

   †" x  1‚" LONG BUTTONHEAD BOLT AND RECTANGULAR PLATE WASHER.

3) STEEL SPACER TUBE IS A SCHEDULE 40 GALVANIZED PIPE 6" INSIDE DIAMETER x 9" LONG.  ATTACH TUBE TO GUARDRAIL ONLY WITH

   WITH  A †" x  4•" BUTTONHEAD BOLT.  RUBRAIL IS FLARED TO BACK OF POST 6 AND NOT SECURED.

   LENGTHS).  SECURE BLOCKS ONLY TO POSTS 2 AND 4. SECURE RUBRAIL AND BLOCKOUTS TO POSTS 1 AND 3.  RUBRAIL IS SECURED TO POST 5

2) RUBRAIL BLOCKOUTS LOCATED ON POSTS 1 THROUGH 4 ARE OFFSET DRILLED AND SECURED WITH †" BUTTONHEAD BOLTS (SEE CHART FOR BOLT 

1) APPROACH END OF ANCHOR UNIT HAS RUBRAIL. POSTS 1 THROUGH 5 REQUIRE AN ADDITIONAL HOLE TO ATTACH LOWER BLOCKOUTS AND/OR RUBRAIL.

GENERAL NOTES:

ATTACHMENT SEE NOTE 6

BOLT THROUGH END SHOE
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2 3 4

BENT PLATE RUBRAIL

SEE DETAIL B
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H2

Z

Z1

Z2

END ELEVATION

PLAN PLAN

BAR NO.SIZE LENGTH WEIGHT

CLASS "A" CONC. (cu. yds.)

TOTAL REINF. STEEL (lbs.)

BILL OF MATERIAL FOR ONE ENDWALL

NO. WEIGHT NO. WEIGHT

1  PIPE 2 PIPES 3 PIPES

B     #4    6'-0"   8     32     16     64    24     96

G     #5   10'-9"   4     45      -      -     -     - 

G1    #5   11'-9"   -      -      8     98     -     - 

H1    #4    7'-0"   6     28      6     28     6     28

H2    #4    3'-9"   4     10      4     10     4     10

N     #5    4'-6"  10     47     15     70    20     94

G2    #5   17'-0"   -      -      -      -     8    142

N1    #4    4'-1"  10     27     10     27    10     27

T     #4    6'-6"   6     26      6     26     6     26

T3    #4   19'-0"   -      -      -     -     12    152

T4    #4    2'-9"   4      7      7     13    10     18

V     #4    5'-9"   6     23      6     23     6     23

V1    #4    4'-6"   6     18      6     18     6     18

V2    #4    2'-9"   8     15      8     15     8     15

V3    #4    7'-6"   6     30     11     55    16     80

Z     #5    4'-9"   4     20      4     20     4     20

Z1    #4    4'-3"   4     11      4     11     4     11

Z2    #4    3'-6"   6     14      6     14     6     14

H     #4    9'-0"  10     60     10     60    10     60

                     473          662          834

                      7.9         10.8         13.8

SHOWING REINFORCEMENT

FOR ALL ENDWALLS
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TRANSPORTATION STANDARD SPECIFICATIONS.

ALL MATERIAL AND WORKMANSHIP AS PER N.C.DEPARTMENT OF 

 

AND BE 6" ABOVE NORMAL FLOW LINE.

3" DIAMETER DRAINS SHALL BE PLACED IN WALL AS SHOWN 

 

ALL EXPOSED CORNERS ARE TO BE CHAMFERED 1".

 

SHALL THEN BE POURED IN ONE OPERATION.

SET TO TAKE PLACE BETWEEN THEM. THE REMAINING WALL 

POURED IN ONE OPERATION ALLOWING NO TIME FOR INITIAL 

THE FOOTING, CURTAIN WALL AND 4" OF WALL ARE TO BE 

 

REINFORCEMENT ARE TO CENTERS OF BARS.

LAPPED 45 DIAMETERS. ALL DIMENSIONS RELATIVE TO 

SPLICING OF REINFORCMENT IS NECESSARY, BARS ARE TO BE 

ALL REINFORCING STEEL SHALL BE DEFORMED BARS. WHERE 

 

ALL REINFORCING STEEL SHALL BE ASTMA615-GRADE 60.

 

ALL CONCRETE TO BE CLASS ``A''.
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DRAINAGE STRUCTURE WALL

1"

A36 STEEL PLATE

EXISTING DRAINAGE STRUCTURE

SECTION VIEW OF STEEL TOP PLATE

ELEVATION VIEWS

PLAN VIEWS
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STEEL PLATE

1" THICK

OVER DRAINAGE STRUCTURE

1" STEEL COVER

DETAIL OF TEMPORARY

-QUANTITES TO BE PAID FOR AT THE UNIT PRICE BID PER EACH.

-SEE ROADWAY PLANS AND PROVISIONS FOR LOCATIONS

-FILL SHALL BE PLACED DIRECTLY OVER THE STEEL PLATES.

-STEEL COVERS ARE FOR TEMPORARY USE DURING PHASE CONSTRUCTION.

-USE GRADE A36 STEEL

GENERAL NOTES:

$
$

$
$

$
$

S
Y

S
T

I
M

E
$

$
$

$
$

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
D

G
N

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

$
$
$
$
U

S
E

R
N

A
M

E
$
$
$
$

SHEET NO.PROJECT REFERENCE NO.

CHECKED BY:
FILE SPEC.:

DATE:

DATE:

FAX 919-250-4119Office 919-707-6950

DATE:ORIGINAL BY:

MODIFIED BY:

AND DEVELOPMENT UNIT
CONTRACT STANDARDS

P
RO

FESSIONA
L

ENGINEER

NO
RT

H CAROLINA

SEAL

notrewoH .S
 l

e

oJ

022966

DOCU M ENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES CO M PLETED

2C-14I-5878/I-5883/I-5986B

DocuSign Envelope ID: 7D5B369C-D0FA-4934-A630-D65E5F7887AC

5/14/2021



joel/coal combustion material detail.dgn

DETAIL

PRODUCT PLACEMENT

COAL COMBUSTION

J.S.H.                 3/16/15

SHEET NO.PROJECT REFERENCE NO.

CHECKED BY:

FILE SPEC.:

DATE:

DATE:

FAX 919-250-4119Office 919-707-6950

DATE:ORIGINAL BY:

MODIFIED BY:

CONTRACT STANDARDS
AND DEVELOPMENT UNIT

0
7
-
S

E
P
-
2
0
17
 
0
8
:2

1
S
:\

C
o
n
t
r
a
c
t
s
\

C
o
n
t
r
a
c
t
s
\

S
p
e
c
i
a
l
 

D
e
t
a
i
l
s
\
j
h
o

w
e
r
t
o
n
\

C
o
a
l
 
C
o

m
b
u
s
t
i
o
n
 

P
r
o
d
u
c
t
 

D
e
t
a
i
l
.d

g
n

j
h
o

w
e
r
t
o
n
 
 
 

A
T
 

C
S

D
-
2
9
2
5
9
5

50'

R/W

CL

VARIABLEVARI
ABLE

300'

OR WELL

PRIVATE DWELLING

4' 
MI

N.

4' MIN.

4' MIN.

4' MIN.

4' MIN.

COAL COMBUSTION PRODUCT PLACEMENT

PLACE AT LOCATIONS AS APPROVED BY THE ENGINEER

COAL COMBUSTION PRODUCT (CCP)

WITH THE PROJECT SPECIAL PROVISIONS

PLACE CCP IN HATCHED AREA IN ACCORDANCE

SEASONAL HIGH GROUND WATER

PLACE CCP A MINIMUM OF 5' ABOVE

CORPS OF ENGINEERS)
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LATERAL BASE DITCH

1"/Ft.

FROM STA. 23+50 TO STA. 27+00 -Y15RPD- LT
FROM STA. 19+00 TO STA. 21+80 -Y14RPB- LT

FROM STA. 20+25 TO STA. 21+82 -Y14- LT

DETAIL 4
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B=2.0 Ft.

Min. D=2.0 Ft.
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DETAIL 3

B=2.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

3:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r3:1

 o
r

FROM STA. 35+84 TO STA. 35+99.12 -SR11- LT
FROM STA. 1034+50 TO STA. 1038+00 -L- LT

DETAIL 7

B=5.0 Ft.

Min. D=2.5 Ft.

Ground

Natural

B

3:
13:1 D

( Not to Scale)

STANDARD BASE DITCH

STA. 19+50 -SR12- RT

DETAIL 8

B=Varies 4 - 6 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

3:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

FROM STA. 1036+50 TO STA. 1037+00 -L- RT

DETAIL 9

B=6.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

( Not to Scale)
LATERAL BASE DITCH

3:1
D

B

b

d
3:
1 1"/Ft.

FROM STA. 1037+00 TO STA. 1038+81 -L- RT

DETAIL 10
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DETAIL 36
SPECIAL LATERAL 'V' DITCH

( Not to Scale)

Fla
tte
r4:

1 o
r

D
Ground

Natural
3:1 orFlatter

Min. D=1.5 Ft.

FROM STA. 947+67 TO STA. 954+00 -L- LT
FROM STA. 946+18 TO STA. 947+55 -L- LT

Fla
tte
r4:

1 o
r

D

VARIES

( Not to Scale)

SPECIAL CUT DITCH

FROM STA. 947+67 TO STA. 950+50 -L- RT
FROM STA. 946+00 TO STA. 947+55 -L- RT

DETAIL 37
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FROM STA. 15+28 TO STA. 15+44 -NBCD- RT

DETAIL 44

B=8.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

3:1 D

B

( Not to Scale)

Fla
tte
r3:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM STA. 73+93 TO STA. 74+43 -SR9- LT

DETAIL 43

B=2.0 Ft.

Min. D=1.5 Ft.

Ground

Natural

3:1 D

B

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM STA. 46+00 TO STA. 46+65 -Y15- RT
FROM STA. 43+10 TO STA. 44+50 -Y15- RT
FROM STA. 40+80 TO STA. 44+00 -Y14- LT
FROM STA. 12+50 TO STA. 18+00 -SR12- LT

FROM STA. 20+05 TO STA. 25+50 -SR9A- LT
FROM STA. 74+43 TO STA. 75+55 -SR9- LT

DETAIL 17

B=2.0 Ft.

Min. D=1.5 Ft.

Ground

Natural

FROM STA. 1042+96 TO STA. 1045+18 -L- LT
FROM STA. 1041+75 TO STA. 1044+20 -L- RT
FROM STA. 1039+51 TO STA. 1041+23 -L- RT
FROM STA. 1038+69 TO STA. 1040+95 -L- LT

Fil
l S
lo
pe

2:
1 
or
 F
la
tte
r

b=2.0 Ft.
d=1.5 Ft.

Type of Liner= Class B Rip-Rap

b

DETAIL 46

( Not to Scale)
TOE PROTECTION

d

3:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

FROM STA. 38+60 TO STA. 39+95 -Y15- LT

DETAIL 26

B=4.0 Ft.

Min. D=5.0 Ft.

Ground

Natural

Fla
tte
r4:

1 o
r

D
4:1

( Not to Scale)

SPECIAL CUT DITCH

FROM STA. 964+00 TO STA. 966+68 -L- RT
FROM STA. 10+50 TO STA. 12+00 -DR10- RT
FROM STA. 10+50 TO STA. 12+00 -DR10- LT

FROM STA. 18+00 TO STA. 19+50 -Y15RPA- RT

DETAIL 2

Min. D=1.0 Ft.

Ground

Natural

DETAIL 29 HAS BEEN REMOVED

20:
1

10:1

LS=Ditch Slope

S

( Not to Scale)
FALSE SUMP

2'

DETAIL 40

Traffic Flow
Outside Ditch

1.
0
' 

M
a
x
.

0
.5
' 

M
in
.

etc.
GI

STA. 38+50 -Y15- RT

STA. 15+13 -Y14RPB- LTSTA. 1053+99 -L- RT

STA. 1049+92 -L- RTSTA. 1045+83 -L- RT

STA. 962+15 -L- LTSTA. 959+15 -L- LT

STA. 956+15 -L- LTSTA. 943+50 -L- RT

SPECIAL CUT DITCH

DETAIL 28

( Not to Scale)

Flatter

3:1 or
Ground

Natural

D

Min. D=2.0 Ft.

Fla
tte
r4:

1 o
r

FROM STA. 1060+00 TO STA. 1062+00 -L- RT
FROM STA. 988+00 TO STA. 990+00 -LREV- RT

L

S etc.

GI

10
:1 20:1

( Not to Scale)

FALSE SUMP

2.0'

STA. 47+00 -Y24- LT
STA. 20+37 -SR18- LT
STA. 92+89 -SR9- LT
STA. 71+00 -SR9- LT

STA. 35+15 -SBCD- LT
STA. 984+14 -LREV- LT

STA. 1061+35 -L- LT
STA. 1059+84 -L- LT
STA. 1055+84 -L- LT
STA. 1051+84 -L- LT
STA. 1047+84 -L- LT
STA. 1046+84 -L- LT
STA. 980+44 -L- LT
STA. 966+82 -L- RT
STA. 946+09 -L- LT

DETAIL 39

Traffic Flow
Outside Ditch

1.
0
' 

M
a
x

0
.5
' 

M
in
.

S=Ditch Slope

Fla
tte
r4:

1 o
r

D
3:1

( Not to Scale)

SPECIAL CUT DITCH

FROM STA. 16+76 TO STA. 23+00 -Y15RPD- LT
FROM STA. 16+71 TO STA. 20+50 -Y15RPD- RT
FROM STA. 24+75 TO STA. 25+00 -SR18- RT
FROM STA. 23+30 TO STA. 23+73 -SR18- LT
FROM STA. 21+71.7 TO STA. 22+16 -SR18- LT
FROM STA. 17+88 TO STA. 19+42.5 -SR18- LT
FROM STA. 14+78 TO STA. 17+39 -SR18- LT

FROM STA. 15+01.47 TO STA. 16+01.47 -SR13- LT
FROM STA. 10+51.47 TO STA. 12+51.47 -SR13- LT

FROM STA. 12+00 TO STA. 12+80 -SR11- LT
FROM STA. 10+50 TO STA. 12+00 -SR11- LT

FROM STA. 15+54 TO STA. 18+71 -NBCD- RT
FROM STA. 967+00 TO STA. 969+00 -L- RT

DETAIL 1

Min. D=2.0 Ft.

Ground

Natural

( Not to Scale)

CULVERT INLET CHANNEL

DETAIL 24

FROM STA. 1042+79 TO STA. 1042+96 -L- LT
FROM STA. 1042+43 TO STA. 1042+52 -L- LT

Ground
Natural

Ground
Natural

(Variable)
CHANNEL BED

Est.= 10.0 Tons of Class I Rip-Rap - Keyed-In (2' Thick)

d=2.0 Ft.

Length=6.0-17.0 Ft.

EXISTING BANK

EX
IST
IN

G 
BANKM

IN
. 2
:1 

TO
 
TIEMIN. 2:1 TO TIE d

( Not to Scale)

CULVERT OUTLET CHANNEL

DETAIL 33

FROM STA. 1041+59 TO STA. 1041+75 -L- RT
FROM STA. 1041+18 TO STA. 1041+40 -L- RT

Ground
Natural

Ground
Natural

(Variable)
CHANNEL BED

Est.= 40.0 Tons of Class I Rip-Rap - Keyed-In (2' Thick)

d=5.0 Ft.

Length=21.0-27.0 Ft.

EXISTING BANK

EX
IST
IN

G 
BANKM

IN
. 2
:1 

TO
 
TIEMIN. 2:1 TO TIE d

3:
13:1

D

( Not to Scale)

STANDARD BASE DITCH

B

d

FROM STA. 1041+00 TO STA. 1041+15 -L- RT

DETAIL 41

B=5.0 Ft.

Max. d=Top of Bank

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

*When B is < 6.0'

Type of Liner= Class I Rip-Rap - Keyed-In (2' Thick)

3:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

FROM STA. 20+50 TO STA. 27+84 -Y15RPD- RT
FROM STA. 10+80 TO STA. 10+89 -Y14SPB3- RT

FROM STA. 14+37.85 TO STA. 21+75 -Y14RPC- RT
FROM STA. 15+48 TO STA. 19+00 -Y14RPB- LT
FROM STA. 88+90 TO STA. 92+76 -SR9- LT

FROM STA. 1027+00 TO STA. 1032+00 -L- RT

DETAIL 20

B=2.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

3:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r3:1

 o
r

FROM STA. 27+00 TO STA. 27+50 -Y15RPD- LT
FROM STA. 33+88 TO STA. 35+50 -Y15- RT
FROM STA. 30+65 TO STA. 32+57 -Y15- RT

FROM STA. 35+84 TO STA. 35+99.12 -SR11- LT
FROM STA. 31+89 TO STA. 35+57 -SR11- LT
FROM STA. 19+01 TO STA. 29+97 -SR11- LT
FROM STA. 80+80 TO STA. 88+10 -SR9- LT

FROM STA. 1001+09 TO STA. 1001+41 -LREV- RT

DETAIL 5

B=2.0 Ft.

Min. D=3.0 Ft.

Ground

Natural

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

3:1
D

FROM STA. 33+00 TO STA. 34+45 -SR18- LT
FROM STA. 32+00 TO STA. 36+35 -SR18- RT
FROM STA. 19+50 TO STA. 22+81 -SR12- LT

FROM STA. 20+50 TO STA. 24+00 -SR9A- RT
FROM STA. 14+00 TO STA. 15+40 -SR9A- LT
FROM STA. 10+39 TO STA. 10+77 -DR1- RT
FROM STA. 66+00 TO STA. 69+04 -Y24- LT
FROM STA. 47+30 TO STA. 49+30 -Y15- RT
FROM STA. 35+50 TO STA. 40+80 -Y14- LT
FROM STA. 34+50 TO STA. 44+00 -Y14- RT

Min. D=1.5 Ft.

DETAIL 16

Ground

Natural

Fla
tte
r4:

1 o
r

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

3:1
D

FROM STA. 12+00 TO STA. 14+00 -DR1- LT
FROM STA. 16+00 TO STA. 22+81 -SR12- RT

Min. D=1.0 Ft.

DETAIL 22

Ground

Natural

Fla
tte
r4:

1 o
r

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
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DOCUMENT NOT CONSIDERED FINAL

UNLESS ALL SIGNATURES COMPLETED

I-5883

3:1 D

B

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM STA. 45+00 TO STA. 47+90 -SR13- LT

DETAIL 9

B=6.0 Ft.

Min. D=2.5 Ft.

Ground

Natural

4:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

FROM STA. 13+51 TO STA. 17+00 -Y16RPD- LT

DETAIL 14

B=2.0 Ft.

Min. D=2.5 Ft.

Ground

Natural

( Not to Scale)
LATERAL BASE DITCH

3:1
D

B

b

d
3:
1 1"/Ft.

FROM STA. 1128+50 TO STA. 1131+00 -L- LT

DETAIL 13

b=5.0 Ft.

B=2.0 Ft.

Max. d=1.5 Ft.

Min. D=1.5 Ft.

*When B is < 6.0'

Type of Liner=Class B Rip-Rap

Ground

Natural

2:1 D

B

( Not to Scale)

Fla
tte
r2:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM STA. 38+20 TO STA. 39+80 -SR14- RT

DETAIL 18

B=8.0 Ft.

Min. D=5.0 Ft.

Ground

Natural

d

4:1

B

D

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM STA. 16+56 TO STA. 18+00 -Y16RPB- LT

DETAIL 20

B=2.0 Ft.

Max. d=2.0 Ft.

Min. D=2.0 Ft.

Type of Liner= Class B Rip-Rap

Ground

Natural

3:1 D

B

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM STA. 22+22 TO STA. 24+50 -Y16RPC- LT

DETAIL 22

B=5.0 Ft.

Min. D=3.0 Ft.

Ground

Natural

3:1
D

Fla
tte
r4:

1 o
r

d

( Not to Scale)

SPECIAL CUT DITCH

FROM STA. 22+28 TO STA. 24+00 -Y16RPA- LT

DETAIL 23

Max. d=1.5 Ft.

Min. D=1.5 Ft.

Type of Liner= Class B Rip-Rap

Ground

Natural

B

3:
13:1 D

( Not to Scale)

STANDARD BASE DITCH

FROM STA. 1078+62 TO 1082+60 -L- RT

DETAIL 31

B=4.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

d

3:1

B

D

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM STA. 28+75 TO STA. 31+50 -SR17 LT

DETAIL 25

B=3.0 Ft.

Max. d=3.0 Ft.

Min. D=3.0 Ft.

Type of Liner= Class B Rip-Rap

Ground

Natural
B

3:
13:1 D

( Not to Scale)

STANDARD BASE DITCH

STA. 13+11 -Y26- LT

DETAIL 7

B=6.0 Ft.

Min. D=2.5 Ft.

Ground

Natural

Ground

Natural

4:1 D

B

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM STA. 14+59 TO STA. 16+56 -Y16RPB- LT
FROM STA. 1082+50 TO STA. 1091+00 -L- LT

DETAIL 21

B=3.0 Ft.

Min. D=3.0 Ft.

Ground

Natural

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

3:1
D

FROM STA. 13+15 TO STA. 14+00 -Y26- LT
FROM STA. 17+50 TO STA. 21+50 -Y17RPA- RT

FROM STA. 20+50 TO STA. 21+00 -Y17- LT
FROM STA. 77+25 TO STA. 82+10 -SR15- RT
FROM STA. 56+36 TO STA. 58+21 -SR15- RT
FROM STA. 1201+00 TO STA. 1203+87 -L- RT

Min. D=1.5 Ft.

DETAIL 19

Ground

Natural

Fla
tte
r3:

1 o
r

3:1 D

B

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM STA. 29+35 TO STA. 30+25 -Y17- RT

DETAIL 27

B=2.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

3:1
D

FROM STA. 34+50 TO STA. 35+85 -SR17- LT
FROM STA. 1201+50 TO STA. 1206+04 -L- LT

Min. D=2.0 Ft.

DETAIL 12

Ground

Natural

Fla
tte
r4:

1 o
r3:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

FROM STA. 15+80 TO STA. 17+80 -Y16- RT
FROM STA. 12+00 TO STA. 13+50 -Y16- LT

FROM STA. 1131+00 TO STA. 1134+00 -L- LT

DETAIL 6

B=2.0 Ft.

Min. D=1.5 Ft.

Ground

Natural

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

3:1
D

FROM STA. 27+60 TO STA. 30+00 -Y26- LT
FROM STA. 22+00 TO STA. 26+00 -Y26- RT
FROM STA. 22+50 TO STA. 27+60 -Y26- LT
FROM STA. 14+50 TO STA. 21+50 -Y26- RT

FROM STA. 44+50 TO STA. 45+00 -SR13- LT

Min. D=1.0 Ft.

DETAIL 8

Ground

Natural

Fla
tte
r4:

1 o
r

3:1 3:
1

D

( Not to Scale)

STANDARD 'V' DITCH

STA. 14+50 -SR16- RT
FROM STA. 77+50 TO STA. 77+39 -SR16- RT

Min. D=2.0 Ft.

DETAIL 28

Ground

Natural
Ground

Natural
3:1 D

B

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM STA. 61+90 TO STA. 64+20 -SR16- LT
FROM STA. 24+12 TO STA. 26+12 -SR16- LT
FROM STA. 37+60 TO STA. 43+21 -SR15- RT
FROM STA. 45+00 TO STA. 49+00 -SR13- RT
FROM STA. 1220+35 TO STA. 1224+50 -L- LT

DETAIL 4

B=2.0 Ft.

Min. D=1.5 Ft.

Ground

Natural

FROM STA. 26+35 TO STA. 27+31 -Y17RPB- LT

Fil
l S
lo
pe

2:
1 
or
 F
la
tte
r

b=2.0 Ft.
d=2.0 Ft.

Type of Liner= CL B Rip-Rap

b

DETAIL 30

( Not to Scale)
TOE PROTECTION

d

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

3:1
D

FROM STA. 27+74 TO STA. 30+00 -Y26- RT
FROM STA. 26+00 TO STA. 27+74 -Y26- RT
FROM STA. 22+00 TO STA. 22+50 -Y26- LT
FROM STA. 10+50 TO STA. 13+08 -Y26- LT

FROM STA. 88+45 TO STA. 98+30 -SR15- RT
FROM STA. 69+71 TO STA. 72+41 -SR15- RT

Min. D=1.0 Ft.

DETAIL 32

Ground

Natural

Fla
tte
r3:

1 o
r

B

3:
13:1 D

( Not to Scale)

STANDARD BASE DITCH

STA. 22+22 -Y16RPC- RT

DETAIL 34

B=VARIES 6 - 10 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

LATERAL 'V'  DITCH
( Not to Scale)

D
3:1 3:

1

b

1"/Ft.

FROM STA. 22+00 TO STA. 24+00 -Y17RPC- RT
FROM STA. 33+65 TO STA. 36+00 -Y17- RT
FROM STA. 38+55 TO STA. 40+50 -SR13- LT

b=5.0 Ft.

Min. D=1.5 Ft.

DETAIL 3

Ground

Natural

3:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

FROM STA. 14+63 TO STA. 17+50 -Y17RPA- RT
FROM STA. 22+25 TO STA. 28+75 -SR17- LT
FROM STA. 18+80 TO STA. 23+00 -SR17- RT
FROM STA. 1216+50 TO STA. 1219+00 -L- LT
FROM STA. 1209+50 TO STA. 1213+50 -L- LT

DETAIL 26

B=2.0 Ft.

Min. D=2.5 Ft.

Ground

Natural

3:1 D

B

( Not to Scale)

Fla
tte
r4:1

 o
r

SPECIAL LATERAL BASE DITCH

FROM STA. 23+05 TO STA. 26+36 -Y17- RT
FROM STA. 20+50 TO STA. 22+28 -Y16RPA- RT

FROM STA. 31+50 TO STA. 34+52 -SR17- LT
FROM STA. 46+50 TO STA. 47+35 -SR16- LT
FROM STA. 21+82 TO STA. 24+12 -SR16- LT

DETAIL 5

B=3.0 Ft.

Min. D=2.5 Ft.

Ground

Natural

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

D
d

3:1

FROM STA. 31+47 TO STA. 32+85 -SR15- RT
FROM STA. 53+85 TO STA. 57+00 -SR13- LT

DETAIL 10

Max. d=1.5 Ft.

Min. D=1.5 Ft.

Type of Liner=Class B Rip-Rap

Fla
tte
r4:

1 o
r

Ground

Natural

Fla
tte
r4:

1 o
r

D
3:1

( Not to Scale)

SPECIAL CUT DITCH

FROM STA. 39+00 TO STA. 46+67 -SR17- RT
FROM STA. 1218+70 TO STA. 1220+00 -L- RT
FROM STA. 1200+00 TO STA. 1201+50 -L- LT

DETAIL 24

Min. D=2.0 Ft.

Ground

Natural

( Not to Scale)

3:
13:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

FROM STA. 22+22 TO STA. 24+00 -Y16RPC- RT

DETAIL 17

b=5.0 Ft.

B=5.0 Ft.

Min. D=2.0 Ft.

Ground 

Natural

( Not to Scale)

3:
13:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

FROM STA. 24+00 TO STA. 27+25 -Y16RPC- RT

DETAIL 16

b=5.0 Ft.

B=4.0 Ft.

Min. D=2.0 Ft.

Ground 

Natural

B

3:
13:1 D

( Not to Scale)

STANDARD BASE DITCH

FROM STA. 33+31 TO STA. 33+47 -Y17- RT

DETAIL 29

B=2.0 Ft.

Min. D=2.0 Ft.

Ground

Natural

Ground

Natural

Fla
tte
r4:

1 o
r

D
3:1

( Not to Scale)

SPECIAL CUT DITCH

FROM STA. 23+60 TO STA. 27+37 -SR17- RT
FROM STA. 15+00 TO STA. 15+75 -DR4- LT
FROM STA. 39+00 TO STA. 41+77 -Y17- LT
FROM STA. 41+00 TO STA. 44+00 -Y16- RT

DETAIL 11

Min. D=1.0 Ft.

Ground

Natural

Fla
tte
r6:

1 o
r

D
6:1

( Not to Scale)

SPECIAL CUT DITCH

FROM STA. 15+46 TO STA. 18+33 -Y17RPC- RT

DETAIL 33

Min. D=1.5 Ft.

Ground

Natural

( Not to Scale)

SPECIAL LATERAL 'V' DITCH

3:1
D

FROM STA. 13+00 TO STA. 16+50 -DR3- LT
FROM STA. 10+34 TO STA. 11+00 -DR2- LT
FROM STA. 14+00 TO STA. 21+50 -Y26- LT
FROM STA. 16+86 TO STA. 19+00 -Y17- RT

FROM STA. 82+00 TO STA. 85+50 -SR16- LT
FROM STA. 72+50 TO STA. 81+00 -SR16- LT
FROM STA. 43+55 TO STA. 46+50 -SR16- LT
FROM STA. 14+00 TO STA. 15+50 -SR16- LT
FROM STA. 10+15 TO STA. 12+00 -SR16- RT
FROM STA. 10+20 TO STA. 12+00 -SR16- LT

FROM STA. 20+00 TO STA. 22+22 -Y16RPC- LT
FROM STA. 19+00 TO STA. 20+30 -Y16- LT
FROM STA. 43+21 TO STA. 49+71 -SR15- RT
FROM STA. 29+00 TO STA. 31+47 -SR15- RT
FROM STA. 10+23 TO STA. 11+00 -SR15- LT
FROM STA. 57+00 TO STA. 58+50 -SR13- LT
FROM STA. 53+04 TO STA. 53+50 -SR13- RT
FROM STA. 49+00 TO STA. 52+40 -SR13- RT
FROM STA. 1134+00 TO STA. 1137+50 -L- LT
FROM STA. 1122+00 TO STA. 1128+00 -L- LT
FROM STA. 1092+50 TO STA. 1096+00 -L- RT

Min. D=1.5 Ft.

DETAIL 1

Ground

Natural

Fla
tte
r4:

1 o
r

4:1 D

B

( Not to Scale)

SPECIAL CUT BASE DITCH

Fla
tte
r4:1

 o
r

FROM STA. 17+00 TO STA. 18+91 -Y16RPD- LT
FROM STA. 32+85 TO STA. 34+50 -SR15- RT

DETAIL 15

B=4.0 Ft.

Min. D=2.5 Ft.

Ground

Natural

Fla
tte
r4:

1 o
r

D
3:1

( Not to Scale)

SPECIAL CUT DITCH

FROM STA. 13+50 TO STA. 15+80 -DR4- RT
FROM STA. 19+00 TO STA. 19+65 -DR3- RT
FROM STA. 19+00 TO STA. 19+60 -DR3- LT
FROM STA. 12+74 TO STA. 22+25 -SR17- LT
FROM STA. 39+50 TO STA. 40+39 -Y17- RT
FROM STA. 36+00 TO STA. 38+00 -Y17- RT
FROM STA. 13+00 TO STA. 18+00 -Y17- LT
FROM STA. 12+70 TO STA. 16+12 -Y17- RT
FROM STA. 41+00 TO STA. 43+50 -Y16- LT
FROM STA. 38+00 TO STA. 38+64 -Y16- LT
FROM STA. 17+80 TO STA. 19+00 -Y16- RT
FROM STA. 15+00 TO STA. 15+80 -Y16- RT
FROM STA. 10+50 TO STA. 12+00 -Y16- LT
FROM STA. 11+00 TO STA. 14+00 -Y16- RT

FROM STA. 1225+00 TO STA. 1227+50 -L- RT
FROM STA. 1211+45 TO STA. 1213+00 -L- RT
FROM STA. 1199+00 TO STA. 1201+00 -L- RT
FROM STA. 1103+00 TO STA. 1107+00 -L- RT
FROM STA. 1102+00 TO STA. 1106+50 -L- LT
FROM STA. 1096+00 TO STA. 1097+50 -L- RT
FROM STA. 1082+00 TO STA. 1082+50 -L- LT

DETAIL 2

Min. D=1.5 Ft.

Ground

Natural
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