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SUB REGIONAL TIER

TOTAL LENGTH OF TIP PROJECT B-5243 =  0.187 MILES

LENGTH STRUCTURE TIP PROJECT B-5243 =  0.005 MILES

LENGTH OF ROADW AY TIP PROJECT B-5243 =  0.182 MILES
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BOUNDARIES OF INDIAN TRAIL.
THIS PROJECT IS WITHIN THE MUNICIPAL 

LOCATION: BRIDGE 258 ON SR 1008 OVER SOUTH FORK   
CROOKED CREEK AND IM PROVEM ENT OF THE    

                                        

TYPE OF W ORK: GRADING, DRAINAGE, PAVING, CULVERT      AND SIGNAL                              

INTERSECTION OF SR 1009 AND SR 1371     
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-L- STA. 13+ 75.00

BEGIN TIP PROJECT B-5243
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-Y- STA. 17+18.00

BEGIN CONSTRUCTION

-L- PT STA. 26+26.93

END CONSTRUCTION

TO NC 84

GARMON DR (PRIVATE)  

-Y- STA. 24+20.00

END CONSTRUCTION

T
O
 

M
O
N
R
O
E

          

42845.1.1 

          

BRSTP-1008(23)

BRSTP-1008(23)

              

42845.2.FD1 R/W & UTIL.

42845.3.FD1 BRSTP-1008(23) CONST.

PE

DONALD R. SMITH, JR., PE

-L- STA. 19+80.25

END CULVERT

-L- STA. 19+54.15

BEGIN CULVERT

B-5243

C
O

N
T

R
A

C
T

: 
C

2
0
3
6
6
3

CULVERT

N
SR

S 
20

07

N
AD
 
83
/



LOCATION SKETCH

 
 

DRAWN BY :

CHECKED BY :

DATE :

DATE :

CHECKED BY :

DATE :

DATE :

ASSEMBLED BY :
SPECIAL

STANDARD

SHEET 1 OF 6

PROFILE ALONG { CULVERT

R.W. WRIGHT

BARREL STANDARD

CONCRETE BOX CULVERT

STD. NO. CB12A

JULY. 1990

JULY. 1990D.A. GLADDEN

A
D

D
E

D
 N

O
V

. 
1

, 
 1

9
9

0
 

NO. NO.BY: BY:DATE: DATE:

REVISIONS SHEET NO.

TOTAL
SHEETS

STATE OF NORTH CAROLINA

RALEIGH

STATION:

COUNTY

PROJECT NO.

DEPARTMENT OF TRANSPORTATION

1
2

3

4
16-NOV-2015 11:02

jdhawk

R:\Structures\Plans\B5243_SD_CU_01.dgn

DOUBLE 12 FT. X 8 FT.

NOTES

WOODS

WOODS

WOODS

2
0

+
0

0
1
9
+

0
0

-L-

WOODS

CROOKED CREEK

SOUTH FORK

T
O

 S
R

 1
0
0
9

T
O

 S
R

 1
3

7
1

12’ X 8’ RCBC

DOUBLE BARREL

PROPOSED

41’-6"

44’-6"
86’-0"

ROADWAY DATA

HYDRAULIC DATA

OVERTOPPING FLOOD DATA

GRADE POINT EL. @ STA. 19+67.20 -L-

BED ELEVATION @ STA. 19+67.20 -L-

ROADWAY SLOPES

DESIGN DISCHARGE

FREQUENCY OF DESIGN FLOOD

DESIGN HIGH WATER ELEVATION

DRAINAGE AREA

BASE DISCHARGE (Q100)

BASE HIGH WATER ELEVATION

OVERTOPPING DISCHARGE

FREQUENCY OF OVERTOPPING FLOOD

OVERTOPPING FLOOD ELEVATION

= 2:1

= 900 C.F.S.

= 50 YRS.

= 673.9

= 1.3 SQ. MI.

= 1,000 C.F.S.

= 1,140 C.F.S

= 200+ YRS.
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REPLACES BRIDGE NO. 258

F. A. PROJECT NO. BRSTP-1008(23)

95° -00’-00"
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"
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UTILITY PLANS AND SPECIAL PROVISIONS.

NOTE: FOR UTILITY INFORMATION, SEE

STA. 19+67.20 -L-

BRIDGE

EXISTING
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HEADWALL

90°
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CULVERT EXCAVATION

TOTAL

STAGE II

STAGE I

CLASS A CONCRETE

TOTAL STRUCTURE QUANTITIES

TOTAL

STAGE II

STAGE I

REINFORCING STEEL

LUMP SUM

MATERIAL

FOUNDATION CONDITIONING

LUMP SUM

C.Y.

C.Y.

C.Y.

LBS.

LBS.

LBS.

TONS

268.7

179.7

89.0

30,689

18,687

12,002

182

REMOVAL OF EXISTING STRUCTURES

(TYP.)

DETAIL & PAY ITEM) 

AND FENCE (ROADWAY 

PROPOSED GUARDRAIL

& PAY ITEM) (TYP.)

(ROADWAY DETAIL 

CLASS I

RIP RAP 

DESIGN ENGINEER OF RECORD:

DATE : 8/3/15J.P.MCCARTHA

C-1

6

LUMP SUMSTREAM BED MATERIAL

PLACEMENT OF NATURAL

= 676.70

= 665.00

= 674.37

= 675.40

STA. 19+89.00 -L-, EL. 672.58.

BM 2: RR SPIKE IN 20" OAK TREE, 94’ RIGHT OF 

95°  SKEW/90°  HEADWALL

THE LIFE OF THE PROJECT.

DETERIORATE, THIS LOAD LIMITATION MAY BE REDUCED AS FOUND NECESSARY DURING 

LEGAL LOAD LIMIT. SHOULD THE STRUCTURAL INTEGRITY OF THE BRIDGE FURTHER 

STRUCTURE SHALL BE REMOVED. THE EXISTING BRIDGE IS PRESENTLY POSTED BELOW THE 

SILLS, TIMBER BULKHEADS AND TIMBER CRUTCH BENT; AND LOCATED AT THE PROPOSED 

STEEL I-BEAMS; CLEAR ROADWAY WIDTH OF 25’-2" WITH TIMBER CAPS, POSTS & 

THE EXISTING STRUCTURE CONSISTING OF 1 SPAN @ 30’-6", WITH TIMBER DECK ON 

PROVISIONS.

DESIGN. FOR OPTIONAL PRECAST REINFORCED CONCRETE BOX CULVERT, SEE SPECIAL

PROVIDE THE SAME SIZE AND NUMBER OF BARRELS AS USED ON THE CAST-IN-PLACE 

IN LIEU OF THE CAST-IN-PLACE CULVERT SHOWN ON THE PLANS. THE DESIGN SHALL 

DESIGN AND DETAIL DRAWINGS FOR A PRECAST REINFORCED CONCRETE BOX CULVERT 

AT THE CONTRACTOR’S OPTION HE MAY SUBMIT, TO THE ENGINEER FOR APPROVAL,

SPLICES SHALL BE PAID FOR BY THE CONTRACTOR.

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

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

THE INTERIOR FACE OF EXTERIOR WALL AND BOTH FACES OF INTERIOR WALL ABOVE 

AT THE CONTRACTOR’S OPTION, HE MAY SPLICE THE VERTICAL REINFORCING STEEL IN 

APPROVAL OF THE ENGINEER.

THE POURS TO A MAXIMUM OF 70 FT. LOCATION OF JOINTS SHALL BE SUBJECT TO 

TRANSVERSE CONSTRUCTION JOINTS SHALL BE USED IN THE BARREL, SPACED TO LIMIT 

EMBEDDED IN BARREL ARE SHOWN ON WING SHEET.

DIMENSIONS FOR WING LAYOUT AS WELL AS ADDITIONAL REINFORCING STEEL 

OUT TO MAKE CERTAIN THAT IT WILL PROPERLY TAKE CARE OF THE FILL.

THE RESIDENT ENGINEER SHALL CHECK THE LENGTH OF CULVERT BEFORE STAKING IT

FOLLOWED BY ROOF SLAB AND HEADWALLS.

THE REMAINING PORTION OF STAGE II WALLS, SILLS AND WINGS FULL HEIGHT4.

WALLS IN STAGE II.

WING FOOTINGS, CURTAIN WALL AND FLOOR SLAB INCLUDING 4’’ OF ALL VERTICAL 3.

THE REMAINING PORTIONS OF STAGE I WALLS, SILL AND WINGS FULL HEIGHT. 2.

WALLS IN STAGE I.

WING FOOTINGS, CURTAIN WALL AND FLOOR SLAB INCLUDING 4’’ OF ALL VERTICAL 1.

CONCRETE IN CULVERTS TO BE POURED IN THE FOLLOWING ORDER:

3’’ ~ WEEP HOLES INDICATED TO BE IN ACCORDANCE WITH THE SPECIFICATIONS.

FOR OTHER DESIGN DATA AND NOTES, SEE SHEET SN.

DESIGN FILL-----------------2.94 FT.

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

FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.

FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.

FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.

FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.

PROVISIONS.

THE SILLS. FOR PLACEMENT OF NATURAL STREAM BED MATERIAL, SEE SPECIAL 

NATURAL STREAM BED MATERIAL SHALL BE USED TO BACKFILL THE CULVERT BETWEEN

WING COVERING THE ENTIRE LENGTH OF THE EXPANSION JOINT.

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

FOR CULVERT DIVERSION DETAILS AND PAY ITEM, SEE EROSION CONTROL PLANS.

STRUCTURE AT STATION 19+67.20 -L-’’.

BASED PAINT SHALL BE INCLUDED IN THE BID PRICE FOR ‘‘REMOVAL OF EXISTING 

OR FEDERAL REGULATIONS PERTAINING TO HANDLING OF MATERIALS CONTAINING LEAD 

SPECIFICATIONS. ANY COSTS RESULTING FROM COMPLIANCE WITH APPLICABLE STATE 

LEAD, THE CONTRACTOR’S ATTENTION IS DIRECTED TO ARTICLE 107-1 OF THE STANDARD

INASMUCH AS THE PAINT SYSTEM ON THE EXISTING STRUCTURAL STEEL CONTAINS 

SHALL BE CONSIDERED INCIDENTAL TO VARIOUS PAY ITEMS.

SPLICE OF THIRTY BAR DIAMETERS. PAYMENT FOR THE SAMPLES OF REINFORCING STEEL 

REPLACEMENT BARS OF THE SIZE AND LENGTH OF THE SAMPLE, PLUS A MINIMUM LAP 

THE BARS FROM WHICH THE SAMPLES ARE TAKEN MUST THEN BE SPLICED WITH 

400 TONS OF REINFORCING STEEL, TWO 30 INCH SAMPLES OF EACH SIZE BAR USED. 

ONE 30 INCH SAMPLE OF EACH SIZE BAR USED, AND FOR PROJECTS REQUIRING OVER 

STEEL AS FOLLOWS: FOR PROJECTS REQUIRING UP TO 400 TONS OF REINFORCING STEEL, 

THE CONTRACTOR SHALL PROVIDE INDEPENDENT ASSURANCE SAMPLES OF REINFORCING 

THE STANDARD SPECIFICATIONS.

PLANS FOR REVIEW AND REMOVE THE BRIDGE IN ACCORDANCE WITH ARTICLE 402-2 OF 

DEBRIS FROM FALLING INTO THE WATER. THE CONTRACTOR SHALL SUBMIT DEMOLITION 

REMOVAL OF THE EXISTING BRIDGE SHALL BE PERFORMED IN A MANNER THAT PREVENTS 

INCICATED ON THE PLANS AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

INCURRED BASED ON DIFFERENCES BETWEEN THE EXISTING BRIDGE SUBSTRUCTURE 

AGAINST THE DEPARTMENT OF TRANSPORTATION FOR ANY DELAYS OR ADDITIONAL COST 

CONVENIENCE OF THE CONTRACTOR, THE CONTRACTOR SHALL HAVE NO CLAIM WHATSOEVER 

BEST INFORMATION AVAILABLE. SINCE THIS INFORMATION IS SHOWN FOR THE 

THE SUBSTRUCTURE OF THE EXISTING BRIDGE INDICATED ON THE PLANS IS FROM THE 

DECK ON CONCRETE BEAMS LOCATED AT THE PROPOSED STRUCTURE SHALL BE REMOVED.

THE EXISTING PEDESTRIAN BRIDGE CONSISTING OF 1 SPAN @ 30’-0"| WITH CONCRETE 

 

SEAL

031480

N

ORTH CAROLINA

P
R

OF
ESSIONAL

 

E
NGINEER

 

R
J
 ,

H

TIMS .R 
D

L

A
N

O
D

11/16/201511/17/2015



NO. NO.BY: BY:DATE: DATE:

REVISIONS SHEET NO.

TOTAL
SHEETS

STATE OF NORTH CAROLINA

RALEIGH

STATION:

COUNTY

PROJECT NO.

DEPARTMENT OF TRANSPORTATION

1
2

3

4
16-NOV-2015 11:03

jdhawk

R:\Structures\Plans\B5243_SD_CU_01.dgn

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

A
C

T
O

R
S

M
IN

IM
U

M

T
O

N
S

 =
 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

1.75

1.35

1.75

1.35

L
L

(
  
  
)

F
A

C
T

O
R

S

L
IV

E
-L

O
A

D

#

g

#

1

2

3

* *  SEE CHART FOR VEHICLE TYPE

LEGAL LOAD RATING * *

LRFR SUMMARY

CONTROLLING LOAD RATING

(NON-INTERSTATE TRAFFIC)

--

--

1

2

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
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 A
R

B

1
0

"

1
0

"

SHEET 3 OF 6

NO. NO.BY: BY:DATE: DATE:

REVISIONS SHEET NO.

TOTAL
SHEETS

STATE OF NORTH CAROLINA

RALEIGH

STATION:

COUNTY

PROJECT NO.

DEPARTMENT OF TRANSPORTATION

1
2

3

4
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R
E

V
IS

E
D

 1
1
-1

9
-9

9
 B

Y
 M

.M
. 

C
H

E
C

K
E

D
 B

Y
 R

.W
.W

.

ROADWAY FILL SLOPE 2:1

ROADWAY FILL SLOPE 2:1

EL. 665.0

1
1

�
"

3" ~ WEEP HOLES @ 10’-0"| CTS.

1
’
-
0
"

1
’
-
6
"

9� " 9� "

3
’
-
9
"

8
’
-
0

"

2
’
-
3
�
"

5
’
-
8
�
"

9
’
-
5

�
"

19+67.20 -L-

UNION

B-5243

DOUBLE 12 FT. X 8 FT.

CONCRETE BOX CULVERT

4
’
-
3
"

12’-0" 12’-0"

24’-8"

26’-0"

2
"

6"

8
’
-
0

"

C
L

.

3
"
 C

L
.

C
O

N
S

T
. 
J
T

.

* 5� " HIGH C.H.C.U.

2" CL.

2" CL.

2" CL.

2" CL.

*  ALL CONTINUOUS

HIGH CHAIR UPPER

(E
A

. 
F

A
C

E
-S

T
A

G
G

E
R

E
D

)

CONST. JT.
4
"

6"

6"

6
"

6
"

6"

2
"

2
"

12’-0"12’-0"

C
O

N
S

T
. 
J
T

.

(B.B.) @ 4’-0" CTS.

C
L

.

C
L

.

4" TYP.

2" HIGH BEAM BOLSTERS

* 10� " HIGH C.H.C.U.

#
4

 C
1

 @
 1

’
-
0

"
 C

T
S

.

3" ~ WEEP HOLES

4
"

JT.

CONST.

1’-0"

1’-0"

(C.H.C.U.) @ 3’-0" CTS.

1
1

�
"

1’-0"

#4 B1

#4 B2

#4 A200

#4 A400

MATCH #4 B3

#4 A2 TO

3" ~ WEEP HOLES

#
4

 C
1

 @
 2

’
-
0

"
 C

T
S

.

#4 A2

 

6" #4 C1 @ 1’-0" CTS.

 

8"8"8"

#4 B2

#4 B1

#4 C1 @ 1’-0" CTS.

RIGHT ANGLE SECTION OF BARREL
1
’
-
3
�
"

1
0

’
-
3

"

#4 A210

#4 A300

#4 A100

* 5� " HIGH C.H.C.U.

26’-0"

#4 A2 #4 A410

CONSTRUCTION SEQUENCE

STAGE ISTAGE II

#4 B3

#4 A1

STAGE ISTAGE II

1
’
-
3
�
"

#4 B1-STREAM FACE

#4 B2-FILL FACE

#
4

 C
1

#
4
 C

1

DRAWN BY :

CHECKED BY :

DATE :

DATE :

DATE :DESIGN ENGINEER OF RECORD: J.P.MCCARTHA

N.D’AIUTO 2/3/15

(TYP.)

4-#5 G1 @ 3" CTS.

(
3

 B
A

R
 R

U
N

)

O
F

 B
A

R
R

E
L

T
Y

P
. 

S
E

C
T

IO
N

S
H

O
W

N
 I

N
 

@
 1

’-
0
"
 C

T
S

. 
A

S

(
T

Y
P

.)

(LOOKING DOWNSTREAM)

11’-10� "10’-2� "

P.S.ADKINS 3/2/15

8/3/15

(C.H.C.U.) @ 3’-0" CTS.

HIGH CHAIR UPPER

* ALL CONTINUOUS

#4 C1 @ 1’-0" CTS.

2’-6"

CONST. JT.

PERMITTED

2
"

C
L

.

3
"

C
L

.

C-3

6

I HEREBY CERTIFY THESE PLANS

ARE THE AS-BUILT PLANS

FLOW

-L-

4
"

(
T

Y
P

.)

CONST. JT.

#4 A1

(
T

Y
P

.)
6"

(LOOKING DOWNSTREAM)

 

SEAL

039349

N

ORTH CAROLINA

P
R

OF
ESSIONAL

 

E
NGINEER

 

A
H

T
R

ACcM .P 
Y

M

E
R

E
J

7
’
-
8
"

(LOOKING DOWNSTREAM)

THERE ARE 92 C1 BARS IN SECTION OF BARREL.

#4 B3 (EA. FACE

STAGGERED)

72’-0" ROADWAY WIDTH

SILL

SILL

STD. NO. CB12

BARREL STANDARD

95°  SKEW/90°  HEADWALL

(
3

 B
A

R
 R

U
N

)

S
T

A
G

G
E

R
E

D
)

(E
A

. 
F

A
C

E

@
 2

’
-
0
"
 C

T
S

.

6"6" #4 C1 @ 1’-0" CTS.

6
"

6
"

#
4

 C
1

 @
 1

’
-
0

"
 C

T
S

.

1’-10"

JT.

CONST. 
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{ CULVERT

8"

6
"

4-#5 G1 @ 3" CTS.

NO. NO.BY: BY:DATE: DATE:

REVISIONS SHEET NO.

TOTAL
SHEETS

STATE OF NORTH CAROLINA

RALEIGH

STATION:

COUNTY

PROJECT NO.

DEPARTMENT OF TRANSPORTATION

1
2

3

4

LENGTH OF CULVERT = 86’-0"

41’-6" 44’-6"

STA. 19+67.20 -L-

-L-

4
’
-
0
"

ELEVATION

(TYP.)

PREVENT BOND

ROOFING FELT TO

2 LAYERS OF 30 LB.

BED MATERIAL

NATURAL STREAM

VERTICAL LEG

6" R.

1

9
�

"

DIMENSIONS ARE OUT TO OUT.

3
’
-
8
"

2
’
-
1

"

A
1

A
2

B-5243

UNION

19+67.20 -L-

2212

207 979

172

9’-9"

7’-4"

9’-9"

560

1014

1120

1

#4 4423

1579

4’-6"22

2093

9’-9"

7’-4"

560

1014

7’-1" 9791

A410

A210

11’-5"

11’-5" 1434

3408

25’-8"

25’-8"

#4 7’-1"

86

#4

2093

#4

#4

3549

#4

86

8 25’-8"

17,966

11,281

3 #6D1 1’-6" 7

BILL OF MATERIAL

STAGE I

STAGE II

REINFORCING STEEL

REINFORCING STEEL

A400

A200 #4

LBS.

LBS.

(TYP.)

PREVENT BOND

ROOFING FELT TO

2 LAYERS OF 30 LB.

1
’
-
0

"

1’-0"

BAR SIZE SPLICE LENGTH

#4

A400 #4 1’-9"

#4

#4 1’-11"

SPLICE LENGTH CHART

A1

A2

BAR

A1

B1

B2

B3

C1

NO. SIZE

#4

#4

#4

#4

TYPE

STR

STR

STR

STR

STR

STR

LENGTH WEIGHT

STR

A2 379 #4 12031

188

207

207

105

4’-9"

BAR

A100

A300

A1

B1

B2

C1

D2

 G1

NO. SIZE

#4

 

#4

#5

#6

TYPE

STR

STR

STR

STR

 

STR

STR

STR

LENGTH WEIGHT

#4

#4

STR

STR

4’-9" 6571#4A2

207

207

258

188

207

207

207

171

214

C1

B3

B1

A200 #4 2’-5"

1’-9"

1’-9"

SHEET 4 OF 6

DRAWN BY :

CHECKED BY :

DATE :

DATE :

DATE :DESIGN ENGINEER OF RECORD: J.P.MCCARTHA

N.D’AIUTO 2/2/15

2
"

CONCRETE BOX CULVERT

DOUBLE 12 FT. X 8 FT. 

  AFTER SLAB HAS BEEN FLOAT FINISHED.

* * DOWELS MAY BE PUSHED INTO GREEN CONCRETE

#
4
 C

1
 T

O
P

 O
F

 R
O

O
F

 S
L

A
B

 

86-#4 A2 MATCH TO

2
4
’
-
8
"

S
T

A
G

E
 I

S
T

A
G

E
 I

I

CONST. JT.

IN EA. HEADWALL

1
’
-
0
"
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P.S.ADKINS 3/2/15

8/3/15

11-#6 D2 @

1’-0" CTS.

3-#6 D1 @

4’-0" CTS.

2’-0"

2’-7� " 

1’-10� "

29’-10"

29’-10"

95° -00’-00"

(LOOKING DOWNSTREAM)

(1’-0" SILL AT INLET END ONLY OF BARREL 2)

(4’-0" SILL AT BOTH ENDS OF BARREL 1)

(
3

 B
A

R
 R

U
N

)

(S
E

E
 B

A
R

R
E

L
 S

E
C

T
IO

N
)

C-4

6

1’-0"

1
’
-
0
"

16’-8"

SECTION THROUGH SILL

BAR TYPE

PLAN - FLOOR SLABPLAN - ROOF SLAB

(
I
N

S
I
D

E
 F

A
C

E
S

 O
F

 E
X

T
E

R
I
O

R
 W

A
L

L
S

)

(
3

 B
A

R
 R

U
N

)

(S
E

E
 B

A
R

R
E

L
 S

E
C

T
IO

N
)

#
4

 C
1

86-#4 B3 @ 1’-0" CTS.

(SEE BARREL SECTION)

#4 B3 (EA. FACE)

1’-0"

(TYP.)

1’-0"

(TYP.)

(TYP.)

HEADWALL 

90° -00’-00"

188-#4 A210 @ 5� " CTS. (TOP OF FLOOR SLAB)

207-#4 A410 @ 5" CTS. (BOTTOM OF FLOOR SLAB) 

207-#4 A400 @ 5" CTS. (BOTTOM OF FLOOR SLAB)

188-#4 A200 @ 5� " CTS. (TOP OF FLOOR SLAB)

86-#4 B1 @ 1’-0" CTS.-STREAM FACE

207-#4 B2 @ 5" CTS.-FILL FACE

86-#4 B1 @ 1’-0" CTS.-STREAM FACE

207-#4 B2 @ 5" CTS.-FILL FACE

(TYP.)

EXT. WALL (SEE BARREL SECTION)

207-#4 A2 @ 5" CTS. (CORNER BARS)

EXT. WALL (SEE BARREL SECTION)

207-#4 A2 @ 5" CTS. (CORNER BARS)

AS SHOWN)

(TYP. EA. END

1’-0" SILL

1’-0" SILL

ONLY)

(INLET END

 
 

STAGE I QUANTITIES

STAGE II QUANTITIES

TOTAL

WINGS, ETC.

BARREL

REINFORCING STEEL

TOTAL

WINGS, ETC.

BARREL

REINFORCING STEEL

-L-

LENGTH OF CULVERT = 86’-0"

41’-6" 44’-6"

(
T

Y
P

.)

95° -00’-00"

{ CULVERTSTA. 19+67.20 -L-

258-#4 A100 @ 4" CTS. BOTTOM OF ROOF SLAB

207-#4 A300 @ 5" CTS. TOP OF ROOF SLAB

EXT. WALL (SEE BARREL SECTION)

EXT. WALL (SEE BARREL SECTION)

207-#4 A1 @ 5" CTS. (CORNER BARS)

207-#4 A1 @ 5" CTS. (CORNER BARS)

2
4
’
-
8
"

(
I
N

S
I
D

E
 F

A
C

E
S

 O
F

 E
X

T
E

R
I
O

R
 W

A
L

L
S

)

SILL

SILL

CULVERT SILL DETAILS
95°  SKEW/90°  HEADWALL

12’-0"

(TYP.)

3
�
"

VIEW’’ FOR SPACING

SEE ‘‘ELEVATION 

* * #6 ‘‘D’’ DOWEL 

4
’
-
0

"

16’-0"

TOTAL

WINGS, ETC.

BARREL @ 0.887 C.Y./FT.

CLASS A CONCRETE

89.0 C.Y.

12.7 C.Y.

76.3 C.Y.

12,002 LBS.

721 LBS.

11,281 LBS.

TOTAL

WINGS, ETC.

BARREL @ 1.880 C.Y./FT.

CLASS A CONCRETE

179.7 C.Y.

18.0 C.Y.

161.7 C.Y.

18,687 LBS.

721 LBS.

17,966 LBS.
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039349

N

ORTH CAROLINA

P
R
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E
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A
H

T
R

ACcM .P 
Y

M

E
R

E
J

(TYP.)

90° -00’-00"

(SEE BARREL SECTION)

 (EA. FACE STAGGERED IN INT. WALL)

#
4

 C
1

 @
 1

’
-
0

"
 C

T
S

.

(
3

 B
A

R
 R

U
N

)

(T
Y

P
. 

E
A

. 
B

A
R

R
E

L
)

(B
O

T
. 
O

F
 R

O
O

F
 S

L
A

B
)

6
"

149
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1’-6"

2’
-3

"

8"

4
’-
6
"

9
�
"

MATERIAL

À 1" EXP. JT.

MATERIAL

À 1" EXP. JT.

8"

10"

1
’
-
0
"

4
"

2" CL.

2" CL.

3
"
 C

L
.

3
"
 C

L
.

(TYP.)

T1

‘‘Z’’ BARS

CONST. JT.

FILL FACE

‘‘N’’ BARS

‘‘V’’ BARS

 FACE

STREAM

V5 V4 V3 V2

V1

JT.

CONST.

N5 N4 N3
N2 N1

H3
2-#4 H5

H4

(TYP.)

3"

‘‘V’’ BARS @ 1’-0" CTS.

‘‘N’’ BARS @ 1’-0" CTS.

Z5

Z4

Z3

Z2

Z1

N5

N1

#5 T1

AND FOOTING

BOTTOM OF FLOOR SLAB

3-#6 S1

3"

‘‘Z’’ BARS @ 1’-0" CTS.-TOP OF FOOTING

3"

NO. NO.BY: BY:DATE: DATE:

REVISIONS SHEET NO.

TOTAL
SHEETS

STATE OF NORTH CAROLINA

RALEIGH

STATION:

COUNTY

PROJECT NO.

DEPARTMENT OF TRANSPORTATION

1
2

3

4

CHECKED BY :

DATE :

DATE :

CHECKED BY :  RWW   03/00

ASSEMBLED BY :

LBS.

10.7

BAR TYPES

ALL BAR DIMENSIONS ARE OUT TO OUT.

HK.

9
�

"

6" RAD.

2’
-0

"

1’-8� "

1
’
-
0

"

1’-3"

1

2

3

DRAWN BY :     CCJ     10/99

Z5 6"2’-7"

Z4 6"3’-4"

Z3 6"4’-1"

Z2 7"4’-10"

Z1 7"5’-5"

N
1

8
’
-
8
�
"

N
2

7
’
-
8
�
"

N
3

N
4

5
’
-
1
�
"

N
5

3
’
-
1
0
�
"

TYPICAL WING SECTIONELEVATION

PLAN

BAR

H1

NO. SIZE

#4

TYPE

STR

LENGTH

10’-10"

WEIGHT

H2 #4 STR 7’-8"

H3 #4 STR 4’-1"

H4 #4 1 3’-3"

H5 #4 STR 11’-9"

    

N1 #5 2

N2 #5 2

N3 #4 2

N4 #4 2

N5 #4 2

    

S1 #6 STR 6’-0"

    

T1 #5 STR 12’-9"

    

V1 #4 STR 8’-1"

V2 #4 STR 7’-1"

V3 #4 STR 5’-10"

V4 #4 STR 4’-7"

V5 #4 STR 3’-4"

    

6
’
-
5
�
"

8"

10’-2"

9’-2"

7’-11"

6’-7"

5’-4"

Z1 #5 3 6’-0"

Z2 #5 3 5’-5"

Z3 #4 3 4’-7"

Z4 #4 3 3’-10"

Z5 #4 3 3’-1"

H2

H1

(E
A

. 
F

A
C

E
)

STD. NO. CW9008

B-5243

UNION

19+67.20 -L-

CONCRETE BOX CULVERT

FOR

STANDARD WINGS

SHEET 5 OF 6

1
’
-
6
"

1
’
-
0

"
3
’
-
9
"

 
5

’
-
8

�
"

3-#4 V5 3-#4 V4 3-#4 V3 3-#4 V2 2-#4 V1

3-#4 N5 3-#4 N4 3-#4 N3 3-#5 N2 2-#5 N1

6
-
#

4
 H

1
 2

-
#

4
 H

2
 2

-
#

4
 H

3
 1

2
-
#

4
 H

4

#
4
 ‘

‘
H

’
’
 B

A
R

S
 @

 1
’
-
6
"
 C

T
S

.
2
’
-
6
"

12’-9"

11
’-

0�
"

6
’-
4
�
"

2
’
-
1

1
"

8
"

1
0

"
1

’
-
5

"

3-#4 Z5 3-#4 Z4 3-#4 Z3 3-#5 Z2 2-#5 Z1

C.Y.

C.Y.

C.Y.

C.Y.

2.4

1.3

3.6

               TOTAL       

   2 SILLS

   2 END CURTAIN WALLS

   2 HEADWALLS

   2 WINGS

CLASS A CONCRETE

18.0C.Y.

2/2/15N.D’AIUTO

BILL OF MATERIAL

LBS.

10.7

BAR

H1

NO.

12

SIZE

#4

TYPE

STR

LENGTH

10’-10"

WEIGHT

H2 4 #4 STR 7’-8" 20

H3 4 #4 STR 4’-1" 11

H4 24 #4 1 3’-3"

H5 4 #4 STR 11’-9" 31

      

N1 4 #5 2

N2 6 #5 2

N3 6 #4 2

N4 6 #4 2

N5 6 #4 2

      

S1 6 #6 STR 6’-0"

      

T1 6 #5 STR 12’-9"

      

V1 4 #4 STR 8’-1" 22

V2 6 #4 STR 7’-1" 28

V3 6 #4 STR 5’-10" 23

V4 6 #4 STR 4’-7" 18

V5 6 #4 STR 3’-4" 13

      

10’-2" 42

9’-2"

7’-11" 32

6’-7" 26

5’-4" 21

Z1 4 #5 3 6’-0" 25

Z2 6 #5 3 5’-5" 34

Z3 6 #4 3 4’-7" 18

Z4 6 #4 3 3’-10" 15

Z5 6 #4 3 3’-1" 12

C.Y.

C.Y.

C.Y.

C.Y.

1.6

0.4

12.7

STAGE I STAGE II

FOR 2 WINGS

REINFORCING STEEL

87

FOR 2 WINGS

REINFORCING STEEL

52

57

54

721

12

4

4

24

4

 

4

6

6

6

6

 

6

 

6

 

4

6

6

6

6

 

4

6

6

6

6

20

11

31

 

 

 

 

22

28

23

18

13

 

42

32

26

21

25

34

18

15

12

52

57

54

87

721

                      

   1 SILL

   2 END CURTAIN WALLS

   2 WINGS

CLASS A CONCRETE

TOTAL

90°  HEADWALL

SLOPE= 2:1H= 8’-0"
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(TYP.)

R.P.W.

WELD

TACK

STEEL.  SEE SPECIFICATIONS.

FOR SUPPORTS FOR REINFORCING

REQUIREMENTS AS SPECIFIED

THIS SUPPORT SHALL MEET THE
NO. 6 GAGE WIRE

PLAN

CHECKED BY :

DATE :

DATE :

ASSEMBLED BY :

CHECKED BY :  ARB   6/88

DRAWN BY :     FCJ    6/88

B

B

C
L

.

ANCHOR ASSEMBLY

À POST AND GUARDRAIL

REV. 5/7/03    RWW/JTE

16-NOV-2015 11:03
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STANDARD

STD. NO. GRA1

FOR CULVERTS

GUARDRAIL ANCHOR ASSEMBLY

ANCHORAGE DETAILS FOR

REV.  5/1/06R   KMM/GM

NO. NO.BY: BY:DATE: DATE:

REVISIONS SHEET NO.

TOTAL
SHEETS

STATE OF NORTH CAROLINA

RALEIGH

STATION:

COUNTY

PROJECT NO.

DEPARTMENT OF TRANSPORTATION

1
2

3

4REV.  10/1/11              MAA/GM

7"7"

(MAXIMUM OF � ")

SHIM IF NECESSARY

2" 2"

1
�
"

ELEVATION SIDE VIEWSECTION B-BSECTION A-A

GUARDRAIL ANCHOR ASSEMBLY FOR CULVERTS

PLAN

1
�
"

4"

�"
 T

Y
P

.

1’-2"

ROUND WASHER.

FIT 1" � X 2� " BOLT WITH 

THREADED STEEL FERRULE TO

1’-2"

4
"

0.375" � WIRE STRUT

0.265" � WIRE STRUT

NOTES

B-5243

UNION

19+67.20 -L-

SHEET 6 OF 6

N.D’AIUTO 2/2/15

-L-

STA. 19+67.20 -L-

3
’-
1
�
"

3
’-
1
�
"

* THIS DIMENSION SHOULD BE VERIFIED BY THE RESIDENT ENGINEER.

SHOWING: GUARDRAIL ANCHOR ASSEMBLY SPACING.
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SEE STANDARD SPECIFICATIONS.

THE 1’’ ~ BOLT IS 21.8 KIPS.  FOR ADHESIVELY ANCHORED ANCHOR BOLTS OR DOWELS, 

ANCHOR ASSEMBLY.  LEVEL TWO FIELD TESTING IS REQUIRED, AND THE YIELD LOAD OF 

THE CONTRACTOR MAY USE ADHESIVELY ANCHORED ANCHOR BOLTS IN PLACE OF GUARDRAIL 

A MINIMUM.

ASSEMBLY.  CARE SHOULD BE TAKEN TO KEEP THE SHIFTING OF REINFORCING STEEL TO 

SLAB REINFORCING STEEL MAY BE SHIFTED AS NECESSARY TO CLEAR GUARDRAIL ANCHOR 

ITEMS.

PAYMENT FOR GUARDRAIL, POSTS, AND POST BASE PLATES IS INCLUDED IN ROADWAY PAY 

AT THE CONTRACTOR’S OPTION, FERRULES WITH OPEN OR CLOSED ENDS MAY BE USED.

MANUFACTURER.

FERRULES TO BE PLUGGED DURING POURING OF SLAB AS RECOMMENDED BY THE 

SHALL BE INCLUDED IN THE UNIT CONTRACT PRICE BID FOR CLASS ‘‘A’’ CONCRETE.

THE COST OF THE GUARDRAIL ANCHOR ASSEMBLY FOR CULVERTS COMPLETE IN PLACE, 

THREADS MAY BE RECUT AS NECESSARY TO INSURE FIT.

GUARDRAIL ANCHOR ASSEMBLY WITH BOLTS SHALL BE ASSEMBLED IN THE SHOP.  BOLT

STRENGTH OF 90,000 PSI IS ACCEPTABLE.

100,000 P.S.I.  AS AN OPTION, A � ’’ ~ WIRE STRUT WITH A MINIMUM TENSILE 

ARE MINIMUM ALLOWABLE SIZE AND SHALL HAVE A MINIMUM TENSILE STRENGTH OF 

WIRE STRUTS SHOWN IN THE GUARDRAIL ANCHOR ASSEMBLY FOR CULVERTS DETAIL C.

SHALL BE APPROVED BY THE ENGINEER.)

EXCEED THE MECHANICAL REQUIREMENTS OF ASTM A307.  THE USE OF THIS ALTERNATE 

THE 1’’ � X 2� ’’ GALVANIZED BOLTS AND WASHERS.  THEY SHALL CONFORM TO OR 

OPTION, STAINLESS STEEL BOLTS AND WASHERS MAY BE USED AS AN ALTERNATE FOR 

OF ASTM A307. BOLTS AND WASHERS SHALL BE GALVANIZED.  (AT THE CONTRACTOR’S 

4 - 1’’ � X 2� ’’ BOLTS WITH WASHERS, BOLTS SHALL CONFORM TO THE REQUIREMENTS B.

GRADE 12L14 AND SHALL HAVE A MINIMUM LENGTH OF THREADS OF 2� ’’.

FERRULES SHALL BE MADE FROM STEEL MEETING THE REQUIREMENTS OF AASHTO M169,A.

COMPONENTS :

THE GUARDRAIL ANCHOR ASSEMBLY FOR CULVERTS SHALL CONSIST OF THE FOLLOWING
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