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                         NOTES

FOR OTHER DESIGN DATA AND NOTES SEE STANDARD NOTE SHEET.

CONCRETE IN CULVERTS TO BE POURED IN THE FOLLOWING ORDER:

THE RESIDENT ENGINEER SHALL CHECK THE LENGTH OF CULVERT BEFORE 

STAKING IT OUT TO MAKE CERTAIN THAT IT WILL PROPERLY TAKE CARE

OF THE FILL.

EMBEDDED IN BARREL ARE SHOWN ON WING SHEET.

STEEL IN THE BOTTOM SLAB MAY BE SPLICED AT THE PERMITTED CONSTRUCTION

SHALL BE PAID FOR BY THE CONTRACTOR.

IN THE INTERIOR FACE OF EXTERIOR WALL AND BOTH FACES OF INTERIOR WALLS

ABOVE LOWER WALL CONSTRUCTION JOINT. THE SPLICE LENGTH SHALL BE AS PROVIDED

IN THE SPLICE LENGTH CHART SHOWN ON THE PLANS. EXTRA WEIGHT OF STEEL DUE 

TO THE SPLICES SHALL BE PAID FOR BY THE CONTRACTOR.

   OF ALL VERTICAL WALLS.

   HEIGHT FOLLOWED BY ROOF SLAB AND HEADWALLS.

2. THE REMAINING PORTIONS OF THE WALLS AND WINGS FULL
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SHEET 1 OF 2

R.W. WRIGHT

BARREL STANDARD

90° SKEW

CONCRETE BOX CULVERT

DOUBLE 8 FT. X 7 FT.

STD. NO. CB12A

CLASS A CONCRETE

BARREL @

WING ETC.

TOTAL STRUCTURE QUANTITIES

REINFORCING STEEL

BARREL

    TOTAL

CY/FT C.Y.

C.Y.

LBS.

LBS.

WINGS ETC. LBS.

     TOTAL C.Y.

JULY. 1990

JULY. 1990

DIMENSIONS FOR WING LAYOUT AS WELL AS ADDITIONAL REINFORCING STEEL 

D.A. GLADDEN

NOVEMBER 1990
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 1
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AT THE CONTRACTOR'S OPTION, HE MAY SPLICE THE VERTICAL REINFORCING STEEL

JOINT AT THE CONTRACTOR'S OPTION. EXTRA WEIGHT OF STEEL DUE TO THE SPLICES

3" ~ WEEP HOLES INDICATED TO BE IN ACCORDANCE WITH THE SPECIFICATIONS.
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1. WING FOOTINGS AND FLOOR SLAB INCLUDING 4"

2096110

WAYNE

BROOKS SWAMP

D. SHACKELFORD 01/2017

13.1

1.47 62.2

75.3

9,166

576

9,742

ASSUMED LIVE LOAD ----------HL-93 OR ALTERNATE LOADING.

BROOKS SWAMP

WOODS

(TYP.)

90°-00'-00"

{ BRIDGE

STA. 22+04.00 -L-

-EL- -ERR-
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O
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R

 1
7
4
4

T
O

 B
R
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G

D
E

N

LOCATION SKETCH

02/2017J.D. HAWK C-1

5

DESIGN FILL-----------------4.06'

   

FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.

   

FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.

   

FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.

   

FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.

THE WING COVERING THE ENTIRE LENGTH OF THE EXPANSION JOINT.

A 3 FOOT STRIP OF FILTER FABRIC SHALL BE ATTACHED TO THE FILL FACE OF 

WOODS

WOODS

WOODS

BROOKS SWAMP

43'-3"

23'-3" 19'-0"

LUMP SUMCULVERT EXCAVATION

FOUNDATION CONDITIONING MATERIAL - 66 TONS
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CLEAR PIPE.

THE ENGINEER. THE REINFORCING STEEL SHALL BE FIELD BENT AS NECESSARY TO 

THE 24" DIA. PIPE THROUGH THE SIDEWALLS OF THE CULVERT SHALL BE LOCATED BY 

2/23/2017
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{ CULVERT

8"

BARREL STANDARD

90° SKEW

CONCRETE BOX CULVERT

1971

B
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T
T

O
M

 O
F

 R
O

O
F

 S
L

A
B

E
A

C
H

 B
A

R
R

E
L

EXTERIOR WALL (SEE BARREL SECTION) EXTERIOR WALL (SEE BARREL SECTION)

#4 B2 BARS @ 6" CTS. FILL FACE

SYMM. ABOUT { CULVERT

1'- 3"

9
"

CONST. JT.

CONST. JT.

3
"

6
"

6
"

#4 B2 BARS- FILL FACE

ROADWAY WIDTH

3" ~ WEEP HOLES @ 10'- 0" | CTS.

ROADWAY FILL SLOPE  2:1

ROADWAY FILL SLOPE  2:1

FOR 2:1 FILL

WING SLOPE

@
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2
"
 C

T
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 S
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D
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E

6
"

6
"

FACE STAGGERED

CULVERT SECTION NORMAL TO ROADWAY

EXTERIOR WALL INTERIOR WALL
B
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IN HEADWALL
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R
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6" BEVEL

DOUBLE 8 FT. X 7 FT.

STD. NO. CB12

END ELEVATION

6"

6
"

3" 3"

FACE STAGGERED IN
INTERIOR WALL

R
E

D
R

A
W

N

UPSTREAM END ONLY

4 #5 G1 @ 3" CTS.

#
4
 C

1
 B

A
R

S

#
4
 C

1
 B

A
R

S

#4 B3 BARS EACH

PART PLAN-ROOF SLAB PART PLAN-FLOOR SLAB

#
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4-#5 G1 @ 3" CTS.

#4 A1 @ 6" CTS. CORNER BARS EACH #4 A2 @ 6" CTS. CORNER BARS EACH

RALPH D. UNDERWOOD

JOEL A. JOHNSON

MAY 1971

JULY 1971
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12"

12"

LENGTH OF CULVERT= 42'-3"

#4 A100 BARS @ 7" CTS.- BOTTOM OF ROOF SLAB

#4 A300 BARS @ 5" CTS.- TOP OF ROOF SLAB

#4 A200 BARS @ 7" CTS.- TOP OF FLOOR SLAB

#4 A400 BARS @ 5" CTS.- BOTTOM OF FLOOR SLAB

#4 B1 BARS @ 12" CTS. STREAM FACE

19'-0"23'-3"

28'-0"

ELEV. 119.96'

8
•
"

8
•
"

8'-0" 8'-0"

18'-0"

7
'-

0
"16'-8"

OUTLET END

7" 7"15'-6"

1
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8
•
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1
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6
"

1
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0
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3
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1
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2096110

WAYNE

BROOKS SWAMP

D. SHACKELFORD 01/2017

1
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8
"
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0
"

TO BE LOCATED BY THE ENGINEER

GRADE 0.3%

 #4 B1 BARS- STREAM FACE

J.D. HAWK 02/2017 C-2

5

#4 B3 & #4 A3 @ 12" CTS. EACH

STA. 22+.04.00 -L-

3
"

3
"

2
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9
"
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#5 E1  (TYP.

EACH FACE)
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2
" 
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L
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DETAIL `̀A''

24" • PIPE

2/23/2017



VERTICAL LEG
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BAR DIMENSIONS ARE OUT TO OUT

SPLICE LENGTH CHART

BAR TYPE
BAR NO. SIZE TYPE LENGTH WEIGHT

A100 STR

STR

STR

SIZE LENGTHBAR

A1

A2

#4 STR

#4 STR

B1

B2

STRG1

#4 STRC1

BAR SCHEDULE

#4

#4

17'-7"

#4

170

170

4'-6"

4'-1"

7'-11"

6'-4"

8 #5 17'-8"

LBSREINFORCING STEEL      =

857

511

464

455

2028

170 719

22'-0"138

6

6

A200 857

A400 1198

#4

#4

#4 STRB3 7'-11" 455

#4 1'-11"C1 147
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CONCRETE BOX CULVERT

73

73

86

86

2096110

D. SHACKELFORD

D. SHACKELFORD

STR#4A300 1198
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2
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6" 6"

6
"

6
"

6" 6"

2
"

2
"

7
'-

0
"

8'-0" 8'-0"

RIGHT ANGLE SECTION OF BARREL

A400 BARS

A200 BARSC
L

.

3
"
 C

L
.

C
O

N
S

T
. 

J
T

.

* 2‚ " HIGH C.H.C.U.

A2 BARS

B2 BARS

A1 BARS

A300 BARS

A100 BARS

B1 BARS

(B.B.) @ 4'-0" CTS.

B3 BARS

C
1

 B
A

R
S

 @
 2

'-
0

"
 C

T
S

.

2" CL.

2" CL.

C
L

.

C
L

.

2" CL.
2" CL.

4" TYP.

2" HIGH BEAM BOLSTERS

*  ALL CONTINUOUS

HIGH CHAIR UPPER

( C.H.C.U. ) @ 3'-0"

CTS.

* 3‚ " HIGH C.H.C.U.

E
A

C
H
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C
E

-S
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A
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R
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D

CONST. JT.

THERE ARE 69 `̀C'' BARS IN SECTION OF BARREL.

PERMITTED

12"

C1 BARS @ 12" CTS.

C1 BARS @ 12" CTS.
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2
"
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T
S

.

3" ~ WEEP HOLES

4
"

8
'-

5
"

8
•
"

8
•
"

8"8"8"

18'-0"

BROOKS SWAMP

DOUBLE 8 FT. X 7 FT.

J.D. HAWK

02/2017

17'-7"

17'-7"

17'-7"

102

102

90° SKEW

A3 BARS

A3 4'-2" 2396#4
A1, A2, A3 1'-7• "

A
1

2
'-

1
"

A
2

A
3

1
'-

8
"

1
'-

9
"

86

PERMITTED CONST. JT.

STRE1 8 #5 4'-6" 38

9,166
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DATE :

DATE :

DRAWN BY :     CCJ     10/99

CHECKED BY :  RWW   03/00

CONCRETE BOX CULVERT

FOR

STANDARD WINGS

H = 7'-0" SLOPE = 2:1

ASSEMBLED BY :

MATERIAL

À 1" EXP. JT.

MATERIAL

À 1" EXP. JT.

8"
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"
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2" CL.

2" CL.
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(TYP.)

T1

`̀Z'' BARS

 CONST. JT.

FILL FACE

`̀N'' BARS

`̀V'' BARS

FACE

STREAM

V6

V5 V4 V3 V2

N6 N5 N4 N3 N1N2

H1

H2

H3

2-#4 H5

(TYP.)

H4

Z5

N6

Z4

Z3

Z2

Z1

N1

`̀V'' BARS @ 1'-0" CTS.

3"

2
-
#

4
 H

3
  

1
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-
#

4
 H

4

#5 T1

 

`̀Z'' BARS @ 1'-0" CTS.-TOP OF FOOTING

3"

AND FOOTING

BOTTOM OF FLOOR SLAB

3-#6 S1

 3"

2-#4 Z5 2-#4 Z4 2-#4 Z3 2-#4 Z2 4-#4 Z1

BAR TYPES

ALL BAR DIMENSIONS ARE OUT TO OUT.

HK.
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"

6" RAD.

2'
-0

"

1'-8ƒ "

1
'-

0
"

1'-3"

1

2

3

6"Z5 2'-7"

6"Z4 3'-1"

6"Z3 3'-6"

6"Z2 4'-0"

6"Z1 4'-5"

N
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8
•
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N
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N
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0
•
"

N
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1
•
"

N
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3
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N
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3
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6
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•
"

CY

576

BILL OF MATERIAL

                         BAR

H1

NO.

8

SIZE

#4

TYPE

STR

LENGTH

9'-4"

WEIGHT

H2 4 #4 STR 8'-6" 23

H3 4 #4 STR 5'-1" 14

H4 24 #4 1 3'-3"

H5 4 #4 STR 10'-3" 27

      

N1 4 #5 2

N2 4 #5 2

N3 4 #4 2

N4 4 #4 2

N5 4 #4 2

N6 4 #4 2

     

S1 6 #6 STR 6'-0"

      

T1 6 #5 STR 11'-3"

      

V1 4 #4 STR 7'-1" 19

V2 4 #4 STR 6'-4" 17

V3 4 #4 STR 5'-5" 14

V4 4 #4 STR 4'-7" 12

V5 4 #4 STR 3'-8" 10

V6 4 #4 STR 2'-10" 8

     

8.6

TYPICAL WING SECTIONELEVATION

PLAN

90° SKEW

LBS

`̀N'' BARS @ 1'-0" CTS.

CY

CY

CY

8"

9'-2" 38

8'-4" 35

7'-6" 20

6'-7" 18

5'-9" 15

4'-10" 13

Z1 8 #4 3 4'-11" 26

Z2 4 #4 3 4'-6" 12

Z3 4 #4 3 4'-0" 11

Z4 4 #4 3 3'-7" 10

Z5 4 #4 3 3'-1" 8

5
'-
7
•
"

2
'-

1
1
"

2-#4 V3 2-#4 V2 2-#4 V1

2-#4 V6 2-#4 V5 2-#4 V4

 2-#4 N3 2-#5 N2 2-#5 N1

2-#4 N6 2-#4 N5 2-#4 N4

V1

 
 

4
-
#
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#
4
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E
)

STD. NO. CW9007
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2096110

WAYNE

BROOKS SWAMP

D. SHACKELFORD 01/2017

                 TOTAL

    2 END CURTAIN WALLS

    2 HEADWALLS

    2 WINGS

CLASS A CONCRETE

3.3

1.2

13.1

50

52

54

70

FOR 2 WINGS

TOTAL REINFORCING STEEL

J.D. HAWK 02/2017 C-4

5
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STANDARD

STD. NO. LRFR5

ASSEMBLED BY :

CHECKED BY :

DATE :

DATE :

L
E

V
E

L

V
E

H
IC

L
E

(T
O

N
S

)

W
E

IG
H

T
 (

W
)

L
O

A
D

 R
A

T
IN

G

C
O

N
T

R
O

L
L

IN
G

(
R

F
)

R
A

T
IN

G
 F
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T
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R
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 =
 W

 x
 R

F

STRENGTH I LIMIT STATE 

SHEARMOMENT

R
A

T
IN

G
 F

A
C

T
O

R

R
A

T
IN

G
 F

A
C

T
O

R

C
O

M
M

E
N

T
 N

U
M

B
E

R

HL-93 (INVENTORY)

HL-93 (OPERATING)

HS-20 (INVENTORY)

HS-20 (OPERATING)

RATING

LOAD

DESIGN

SNSH

N/A

N/A

36.000

36.000

13.500

1.75

1.35

1.75

1.35

L
L

(
  

  
)

F
A

C
T

O
R

S

L
IV

E
-L

O
A

D

20.000

22.000

34.925

35.550

39.950

42.000

42.000

42.000

41.600

45.000

43.000

33.000

45.000

#

g

NOTE:

COMMENTS:

4.

 

3.

 

2.

 

1.

#

1

2

3

* *  SEE CHART FOR VEHICLE TYPE

LEGAL LOAD RATING * *

LRFR SUMMARY

CONTROLLING LOAD RATING

LOAD FACTORS:

(NON-INTERSTATE TRAFFIC)

--

--

1

2

27.250

33.075

DESIGN LOAD RATING (HL-93)

DESIGN LOAD RATING (HS-20)

SNGARBS2

SNAGRIS2

SNCOTTS3

SNAGGRS4

TNAGRIT3

TNAGRIT4

(
S

V
)

S
IN

G
L

E
 V

E
H

IC
L

E

(T
T

S
T

)

T
R

U
C

K
 T

R
A

C
T

O
R

 S
E

M
I-

T
R

A
IL

E
RRATING

LOAD

LEGAL

SNS5A

SNS6A

SNS7B

TNT4A

TNT6A

TNT7A

TNT7B

TNAGT5A

TNAGT5B

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

BOX CULVERTS
REINFORCED CONCRETE

LRFR SUMMARY FOR

RATING FACTORS ARE BASED ON THE STRENGTH I LIMIT STATE.

B
O

X
 N

O
.

B
O

X
 N

O
.

LOAD TYPE FACTOR

MAX

DESIGN LOAD RATING FACTORS

FACTOR

MIN

DC

EV

EH

ES

LS

WA

DW

1.25

1.50

1.30

1.35

1.35

1.75

1.00

0.90

0.65

0.90

0.90

0.90

1

2

3

SUMMARY FOR REINFORCED CONCRETE BOX CULVERTS

LOAD AND RESISTANCE FACTOR RATING (LRFR)

DRAWN BY :     WMC   7/11

CHECKED BY :  GM     7/11
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Ẁ
' 

B
E

A
M

G
U

A
R

D
R

A
I

L
 

P
O

S
T

F
R

O
N

T
 
-
 

M
I

D
 

S
P

A
N
 

S
P

L
I

C
E

C L
C L

C L

C L
C L

GUARDRAIL INSTALLATION

GUARDRAIL INSTALLATION

3
"

3
"

C L

5'-0"

1
"

C

F
R

O
N

T
S
I

D
E

P
L

A
N

C LC L

"
W
6
"
 

S
T

E
E

L
 

P
O

S
T

ƒ
"
 

D
I

A
.

1'-3ƒ"

8
"

1'-5"

4
"

6"

1
„

"

1
„

"

7"

W6x8.5x6'-0"

C L

C L

C L

S
I

D
E

P
L

A
N

ƒ
"

O

‚"+ ˆ"

F
R

O
N

T

C L

1
‰

"
+
 
ˆ

"

    - ˆ"     

7•"+ ‰"

‡
"
 

D
I

A
.

O
F

F
S

E
T
 

B
L

O
C

K

R
O

U
T

E
D

 
 
 
 
-
 
0
"

2
ƒ

"
+
 

‰
"

     

7ˆ"+ ‰"

 
 
 
 
-
 
0
"

2
‰

"
+
 
„

"

S
O
I

L
 

P
L

A
T

E

2
'-

0
"
 

X
 
1
'-

6
"
 

O
N
 
6
"
 

S
I

D
E

C
E

N
T

E
R

E
D

‡
"
 

D
I

A

 
 

H
O

L
E

S

L
 

Ž
"
 

D
I

A
.
 

H
O

L
E

S

Ž
"
 

D
I

A
.
 

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

8
6
2

D
0
2

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

8
6
2

D
0
2

DD00232 2A-5

9/5/2017



SEE TITLE BLOCK

J HOWERTON          06-22-12

1
'-

4
"

A

A
2
"

A

A
4
"

A

A

A

A1ƒ"

A

A
5
‚

"

A

A

…
"

A

A
2
•

"

7
"

A

A A

A
1
†

"

A

A

3
…

"

A

A
2

…
"

3
4
.
8
°

AA

A

…
"

R

A

•
"

R

A

T
O
 

B
E
 

S
W

A
G

E
D
 

C
O

N
N

E
C

T
E

D

ƒ
"
 

D
I

A
.
 
(
6
x
1
9
)
 

G
A

L
V
.
 

C
A

B
L

EA

1
"
 

D
I

A
.
 

T
H

R
E

A
D

E
D
 

R
O

D

A

S
T

E
E

L
 

P
L

A
T

E

‰
"
 

T
H
I

C
K
 

G
A

L
V
.

A
N

C
H

O
R
 

P
L

A
T

E

A
N

C
H

O
R
 

P
L

A
T

E
 

A
S

S
E

M
B

L
Y

A

A

3"A A

2
‚

"

A

A

A

A

H
E

X
 

N
U

T

ƒ
"
 

D
I

A
.
 

H
O

L
E

S

A

A

A

A1‚"

1†"

6"A

A

A

A

2
"

A

A

2
…

"

P
O

S
T
 

S
L

E
E

V
E

B
R

E
A

K
A

W
A

Y
 

T
E

R
M
I

N
A

L

D
E

T
A
I

L
 

O
F
 

S
T

A
N

D
A

R
D
 

H
E

X
 

B
O

L
T
 

A
N

D
 

N
U

T

D
E

T
A
I

L
 

O
F
 

B
U

T
T

O
N
 

H
E

A
D
 

B
O

L
T
 

A
N

D
 

N
U

T

A

A
‹

"

A

A
V

A
R
.

A

A

A

A

†
"

1
ˆ

"

A

A

1
ˆ

"

A

A
•

"

A

A
Œ

"

A

A

1
Š

"

A

•
"

A

A

A

A

†
"

A

•
"

A

A
1
‚

"

A

A1‹"

A

ˆ
"
 

D
E

E
P
 

R
E

C
E

S
S

•
"
 

D
I

A
.
 
x

A

A
•

"

A

S
Y

S
T

E
M
 

P
A

R
T

S

C
A

B
L

E
 

A
S

S
E

M
B

L
Y

S
W

A
G

E
D
 

C
A

B
L

E

T
O
 

A
N

C
H

O
R
 

P
L

A
T

E
.

E
N

D
 

P
L

A
T

E
 

T
O
 

B
E
 

W
E

L
D

E
D

C
E

N
T

E
R

E
D
 
I

N
 

P
L

A
T

E
.

W
I

T
H
 
1
ˆ

"
 

D
I

A
.
 

H
O

L
E

…
"
 

T
H
I

C
K
 

E
N

D
 

P
L

A
T

E

V
A

R
.

N
U

T
 
(
8
 

R
E

Q
U
I

R
E

D
 

P
E

R
 

A
S

S
E

M
B

L
Y
)

†
"
 

H
E

X
 

H
E

A
D
 

B
O

L
T
 

W
I

T
H
 

W
A

S
H

E
R
 

U
N

D
E

R

A

A
1
ƒ

"

•
"

A

A

A

„
"
 

T
H
I

C
K
 

W
A

S
H

E
R

D
E

T
A
I

L
 

O
F
 

S
T

A
N

D
A

R
D
 

W
A

S
H

E
R

S
O
I

L
 

P
L

A
T

E

1'-6"

9"

9
"

6
"

9
"

2
'-

0
"

B
E

A
R
I

N
G
 

P
L

A
T

E
†

"
 

T
H
I

C
K
 

P
L

A
T

E

1
ˆ

"
 

D
I

A
.

5"

8
"

8"

H
O

L
E

S

‡
"
 

D
I

A
.

7
 
 
 
 
8

7
 
 
 
 
8

12‚"

1'-4‚"

1
1
"
 

R
A

D
I

U
S

2
‚

"
8
•

"

3
"

2
'-

6
"

3
0

1
'-

5
•

"

 
•

"
 

X
 
1
„

"

S
L

O
T

T
E

D
 

H
O

L
E

S

8
 
 
 
 
8

8
 
 
 
 
8

8
6
2

D
0
2

8
6
2

D
0
2

8
6
2

D
0
2

8
6
2

D
0
2

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
4
-

M
A

Y
-
2
0
17
 
15
: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
\

S
t
a
n
d
a
r
d
 

D
r
a

w
i
n
g
s
\
2
0
1
2
 

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
\
8
6
2
d
0
1
 
8
6
2
d
0
3
 
8
6
2
d
0
3
\
8
6
2
d
0
2
.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

GUARDRAIL INSTALLATION

GUARDRAIL INSTALLATION

S
T

A
N

D
A

R
D
 

W
A

S
H

E
R
:
 

T
Y

P
I

C
A

L
 

U
S

E
 

U
N

D
E

R
 

N
U

T
 

W
I

T
H
 

W
O

O
D
 

P
O

S
T

‚
"
 

T
H
I

C
K
 

P
L

A
T

E

C L

GUARDRAIL INSTALLATION

GUARDRAIL INSTALLATION

A

A12‚"

A

A

3
‚

"

A

A

1
ˆ

"

A2Š" A

A
1„"

A
2Š"

3‚"

3‚"

A

…
' 

R
A

D
.

A
…

"
 

R
A

D
.A

A

5
5
°A

A5
5
°

A A

2
5
°

A

A

A

A

5
5
°

5
5
°

A

A

A

A

5
5
°

5
5
°

A

A

A

A

A A

A

A

A

A

A

N
E

U
T

R
A

L
 

A
X
I

S

1
Œ

"

•
"
 

R
A

D
.

A

A2
5
°

A

•
"
x
„

"
 

S
P

L
I

C
E
 

B
O

L
T
 

S
L

O
T

S

ƒ
"
x
2
•

"
 

P
O

S
T
 

B
O

L
T
 

S
L

O
T

•
"
x
1
„

"
 

S
P

L
I

C
E
 

B
O

L
T
 

S
L

O
T

S

A
3…"

A

A

A

N
E

U
T

R
A

L
 

A
X
I

S

A

A

A

3•"

A
3•"

A

A
2
"

A

A
A 4

"
4
"

A

1
"
 

D
I

A
.
 

H
O

L
E

S
 

F
O

R

A

A A ‡
"
 

D
I

A
.
 

B
O

L
T

S

A

A
A

A
A

4
‚

"
4
‚

"
3
"

A

ƒ
"
 

X
 
2
•

"
 

P
O

S
T
 

B
O

L
T
 

S
L

O
T

A
 
3
"
 

2
'-

6
"

1'-‚"±‚"

T
Y

P
I

C
A

L
 

E
N

D
 

S
H

O
E

S
E

C
T
I

O
N
 

X
-

X

S
Y

S
T

E
M
 

P
A

R
T

S
 
-
 

G
E

N
E

R
A

L
 

U
S

E

XX

B
U

F
F

E
R

E
D
 

E
N

D
 

S
E

C
T
I

O
N

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

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

ƒ
"
 

D
I

A
.
 

H
O

L
E

H
O

L
E

ƒ
"
 

D
I

A
.

DD00232 2A-6

9/5/2017



HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

 X-XXXX  

NOT TO SCALE

PIPE/CULVERT

STREAM

EDGE OF PAVEMENT

D

D D

D

PIPE/CULVERT

STREAM

EDGE OF PAVEMENT

D

D D

D

OPTION 1
OPTION 2

LIMITS OF DISTURBANCE

D

LIMITS OF DISTURBANCE

D

PIPE REPLACEMENT EROSION CONTROL DETAIL

LEGEND

TEMPORARY SILT FENCE

EC-1

  "BEST MANAGEMENT PRACTICES FOR CONSTRUCTION AND MAINTENANCE ACTIVITES".
  FOR CULVERT CONTRUCTION SEQUENCING SEE THE PUMP AROUND DETAIL OR CONSULT 
  FOR OPTION 1 INSTALL SILT FENCE SUCH THAT ALL EARTH DISTURBANCE IS CONTAINED.
  TYPE-A AT LOW POINTS IN SILT FENCE.
  INSTALL SPECIAL SEDIMENT CONTROL FENCE BREAKS OR TEMPORARY ROCK SILT CHECKS 

NOTES:   INSTALL EROSION CONTROL MEASURES PRIOR TO ANY EARTH DISTURBING ACTIVITIES.



F

FLOW

(SEE PROJECT SPECIAL PROVISIONS)

SPECIAL STILLING BASIN

FLEXIBLE HOSE

TEMPORARY 

PUMP-AROUND PUMP

DEWATERING PUMP

(SEE PROJECT SPECIAL PROVISIONS)
IMPERVIOUS DIKE

Clean Water 

a Special Stilling Basin If Pumping

Utilize a Stabilized Outlet Instead of 

(SEE PROJECT SPECIAL PROVISIONS)

SPECIAL STILLING BASIN

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

   R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

 X-XXXX  

TOP OF BANK

    the work area.

4)  Pumps and hoses shall be of sufficient size to dewater

pipes, pumps and hoses.

    to the work. This includes polyethylene sheeting, diversion

3)  Maintenance of stream flow operations shall be incidental

    stream flow when necessary.

2)  Impervious dikes are to be used to isolate work from

    areas of the work zone.

1)  All excavation shall be performed in only dry or isolated

NOTES:

CHANNEL

EXISTING STREAM

CULVERT

(SEE PROJECT SPECIAL PROVISIONS)

IMPERVIOUS DIKE

  WITH SEED AND MULCH.

7.  REMOVE SPECIAL STILLING BASIN(S)  AND BACKFILL.  STABILIZE DISTURBED AREA

  TEMPORARY FLEXIBLE HOSE. (DOWNSTREAM IMPERVIOUS DIKES FIRST).

  OF IMPERVIOUS DIKES. REMOVE IMPERVIOUS DIKES, PUMPS, AND 

6.  EXCAVATE ANY ACCUMULATED SILT AND DEWATER BEFORE REMOVAL

5.  INSTALL CULVERT(S) IN ACCORDANCE WITH THE PLANS.

  BE EQUAL TO ONE DAY'S WORK.

  APPARATUS.  DEWATER ENTRAPPED AREA. AREA TO BE DEWATERED SHALL

4.  PLACE DOWNSTREAM IMPERVIOUS DIKE AND PUMPING

  OPERATIONS FOR STREAM DIVERSION.

3.  PLACE UPSTREAM IMPERVIOUS DIKE AND BEGIN PUMPING

2.  INSTALL UPSTREAM PUMP AND TEMPORARY FLEXIBLE HOSE.

1.  INSTALL SPECIAL STILLING BASIN(S).

SEQUENCE OF CONSTRUCTION FOR TYPICAL WORK AREA

EC-2

EXAMPLE OF PUMP-AROUND OPERATION
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10'-10"
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2'-3"

1'-1"

END VIEW- INLET HEADWALL

FULLY WELDED ALUMINUM

STRUCTURAL PLATE HEADWALL

TYPE 6 ALUMINUM STIFFENING RIB BOLTED TO SOIL

SIDE OF WALL

10'-10"

31'-6"

1'-1"

2'-3"

2' 1'

END VIEW- OUTLET HEADWALL

FULLY WELDED ALUMINUM

STRUCTURAL PLATE HEADWALL

TYPE 6 ALUMINUM STIFFENING RIB BOLTED TO SOIL

SIDE OF WALL

2'

DESCRIPTION
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49'-6"

45°

49.5 LF OF 12'-11" SPAN X 7'-6"

RISE, .150" THICK ALSP PIPE ARCH

HL-93 LOADING

MIN COVER= 2.5'

90°

PLAN VIEW

PROPOSED ELEVATIONS:

TOP ℄ ROAD= 100.00

TOP HW= 98.75

TOP PIPE= 96.50

INV STREAM= 90.00

INV PIPE= 89.00

DESCRIPTION

FIRM:

PROJECT:

DATE: SHEET

NOT TO SCALE

NOV 29, 2016
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10'-10"

45'

1'-4"

2'-9"

2'

1'

END VIEW- INLET HEADWALL

FULLY WELDED ALUMINUM STRUCTURAL PLATE HEADWALL

TYPE 6 ALUMINUM STIFFENING RIB

BOLTED TO SOIL SIDE OF PIPE

10'-10"

36'

1'-4"

2'-9"

END VIEW- OUTLET HEADWALL

FULLY WELDED ALUMINUM STRUCTURAL PLATE HEADWALL

TYPE 6 ALUMINUM STIFFENING RIB

BOLTED TO SOIL SIDE OF PIPE

2'

1'

DESCRIPTION

FIRM:

PROJECT:

DATE: SHEET

NOT TO SCALE

NOV 29, 2016
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40'-6"

PLAN VIEW

40.5 LF PF 10'-3" SPAN X 6'-9" RISE, .150"

THICK ALSP PIPE ARCH

HL-93 LOADING

MIN COVER= 2.5'

PROPOSED ELEVATIONS:

TOP ℄ ROAD= 100.00

TOP HW= 99.00

TOP PIPE= 96.25

INV STREAM= 90.50

INV PIPE= 89.50

DESCRIPTION

FIRM:

PROJECT:

DATE: SHEET

NOT TO SCALE

NOV 29, 2016
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