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117+49.00 -L-

6

BMC

MLO B. CURRY 4-17

DOUBLE 9'-0" X 7'-0"

CONCRETE BOX CULVERT

116 -00'-00" SKEW°

PROFILE ALONG { CULVERT

HYDRAULIC DATA

OVERTOPPING FLOOD DATA

BASIC HIGH WATER ELEVATION

BASIC DISCHARGE (Q100)

DRAINAGE AREA

DESIGN HIGH WATER ELEVATION

FREQUENCY OF DESIGN FLOOD

DESIGN DISCHARGE

=

=

=

=

=

=

=

=

=

CLASS A CONCRETE

     TOTAL

REINFORCING STEEL

    TOTAL

BARREL @ 1.823 CU.YDS./FT.  322.7 CU.YDS.

356.4 CU.YDS.

NOTES:

LOCATION SKETCH

BARREL 47,714 LBS.

116°-00'-00"

(TYP.)

T
O
 

S
R
 
2
7
7
7

N

POND

JS

J
S

J
S

JS

J
S

J
S

JS

JS

JS

91'-0"

177'-0"

J
S

SMITH CREEK

SMITH CREEK

CULVERT EXCAVATION @ STA. 117+49.00 -L-

FOUNDATION CONDITIONING MATERIAL

PLACEMENT OF NATURAL STREAM BED MATERIAL

BENCHMARK 17: 317.03' RT., STA. 146+28.72 -L-, N=198704.150 E=2355984.737, EL. 45.01

300 TONS

LUMP SUM

     TOTAL:

     TOTAL: LUMP SUM
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ALONG CULVERT {

NATURAL GROUND

2
"

6" 6"

6
"

6
"

6" 6"

2
"

2
"

7
'-

0
"

9'-0" 9'-0"

RIGHT ANGLE SECTION OF BARREL

A400 BARS

A200 BARSC
L
.

3
" 

C
L
.

C
O

N
S

T
. 
J

T
.

A2 BARS

A1 BARS

A300 BARS

A100 BARS

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

B3 BARS
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S
 

@
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C
T

S
.

2" CL.

2" CL.

C
L
.

C
L
.

2" CL.
2" CL.

2" HIGH BEAM BOLSTERS

*  ALL CONTINUOUS

HIGH CHAIR UPPER

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

CTS.

E
A

C
H
 
F

A
C

E
-
S

T
A

G
G

E
R

E
D

PERMITTED

CONST. JT.

3" ~ WEEP HOLES

4
"

20'-0"

8" 8" 8"

10•" * 5‚" HIGH C.H.C.U.

THERE ARE 73 ``C'' BARS IN SECTION OF BARREL.

41.6

900

267

41.1

50

800

45.8

100+

1,475

FT.

CFS

ACRES

FT.

YRS.

CFS

FT.

YRS.

CFS

10•"

* 4‚" HIGH C.H.C.U.

 33.7 CU.YDS.

49,512 LBS.

 1,798 LBS.

JS

JS

J
S

J
S

JS

J
S

J
S

J
S

JS
JS

JS

JS

JS

J
S

J
S

86'-0"

{ -L-
2' BASE DITCH
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+
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+
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1
1
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+
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PLANS AND SPECIAL PROVISIONS.

FOR UTILITY INFORMATION, SEE UTILITY

ROADWAY SLOPES = 3:1

BED ELEV. @ STA. 117+49.00 -L- = 32.8

GRADE POINT ELEV. @ STA. 117+49.00 -L- = 45.48

TOTAL STRUCTURE QUANTITIES

(@ STA. 117+42.00 -L-)

OVERTOPPING FLOOD ELEVATION

FREQUENCY OF OVERTOPPING FLOOD

OVERTOPPING DISCHARGE

{ -L-

CONST. JT.

PERMITTED

(TYP.)
(TYP.)

8
'-

9
"

(TYP.)

B1 BARS

(TYP.)

B2 BARS

STRUCTURE

OUTLET

EXISTING

JS

JS

JS

JS

JS

C1 BARS @ 1'-0" CTS.

C1 BARS @ 1'-0" CTS.

C
1
 
B

A
R

S
 

@
 

1
'-

0
" 

C
T

S
.

FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.

FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.

FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.

FOR PLACEMENT OF NATURAL STREAM BED MATERIAL, SEE SPECIAL PROVISIONS.

PERMIT CONDITIONS.

MATERIAL IS SUBJECT TO APPROVAL BY THE ENGINEER AND MAY BE SUBJECT TO

TO FILL VOIDS AND PROVIDE A FLAT SURFACE FOR ANIMAL PASSAGE. NATIVE

THE HIGH FLOW CULVERT BARREL. NATIVE MATERIAL SHOULD BE PLACED ON TOP

CULVERT BARREL. RIP RAP MAY BE USED TO SUPPLEMENT THE NATIVE MATERIAL IN

THAT IS EXCAVATED FROM THE STREAM BED MAY BE USED TO LINE THE LOW FLOW

OR FLOODPLAIN AT THE PROJECT SITE DURING CULVERT CONSTRUCTION. ONLY MATERIAL

NATIVE MATERIAL CONSISTS OF MATERIAL THAT IS EXCAVATED FROM THE STREAM BED 

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.

BE PAID FOR BY THE CONTRACTOR.

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

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

1'-0"

4" (TYP.)

SPECIAL PROVISIONS.

DESIGN. FOR OPTIONAL PRECAST REINFORCED CONCRETE BOX CULVERT, SEE

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,

THE CONTRACTOR.

PLANS. EXTRA WEIGHT OF STEEL DUE TO SPLICES SHALL BE PAID FOR BY 

LENGTH SHALL BE AS PROVIDED IN THE SPLICE LENGTH CHART SHOWN ON THE 

INTERIOR WALLS ABOVE LOWER WALL CONSTRUCTION JOINT. THE SPLICE 

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

AT THE CONTRACTOR'S OPTION, HE MAY SPLICE THE VERTICAL REINFORCING

SUBJECT TO APPROVAL OF THE ENGINEER.

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

TRANSVERSE CONSTRUCTION JOINTS SHALL BE USED IN THE BARREL, SPACED

EMBEDDED IN BARREL ARE SHOWN ON THE WING SHEET (SHEET 6 0F 6).

DIMENSIONS FOR WING LAYOUT AS WELL AS ADDITIONAL REINFORCING STEEL

OF THE FILL.

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

THE RESIDENT ENGINEER SHALL CHECK THE LENGTH OF THE CULVERT BEFORE

   BY THE SILLS, ROOF SLAB AND HEADWALLS.

 2. THE REMAINING PORTIONS OF THE WALLS AND WINGS FULL HEIGHT FOLLOWED 

 1. WING FOOTINGS AND FLOOR SLAB INCLUDING 4"  OF ALL VERTICAL WALLS.

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 STANDARD NOTE SHEET.

DESIGN FILL-----------6.04' MAX. AND 3.85' MIN.

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

AND PAY ITEM)

(ROADWAY DETAIL 

CLASS I RIP RAP

AND PAY ITEM)

(ROADWAY DETAIL 

CLASS I RIP RAP

AND PAY ITEM)

(ROADWAY DETAIL 

CLASS II RIP RAP

AND PAY ITEM)

(ROADWAY DETAIL 

CLASS II RIP RAP

STA. 117+49.00 -L-

{ DOUBLE 9'-0" X 7'-0" RCBC

WINGS, ETC.

WINGS, ETC.

CULV. #1

SHEET 1 OF 6

C1-1

DocuSign Envelope ID: 9D4B489F-0506-418D-8F04-8C60672649A5
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STRENGTH I LIMIT STATE 

SHEARMOMENT
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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
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O
R

S

L
I

V
E
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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:

--

--

1

2

27.250

33.075

DESIGN LOAD RATING (HL-93)

DESIGN LOAD RATING (HS-20)

SNGARBS2

SNAGRIS2

SNCOTTS3

SNAGGRS4

TNAGRIT3

TNAGRIT4

(S
V
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E
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R
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T
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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

RATING FACTORS ARE BASED ON THE STRENGTH I LIMIT STATE.

B
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N
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B
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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

3

2

1

SUMMARY FOR REINFORCED CONCRETE BOX CULVERTS

LOAD AND RESISTANCE FACTOR RATING (LRFR)
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BOX 1 BOX 2

(LOOKING DOWNSTREAM)
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9'-0"  (TYP.)

1.850

1.770

1.770

1.850

1.850

1.850

1.850

2.110

1.850

1.850

1.850

2.050

1.550

2.110

1.980

2.110

1.570

1.210

1.420

1.090

1.85

1.77
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2.36
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TOP SLAB

TOP SLAB

TOP SLAB
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TOP SLAB
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TOP SLAB
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BOTTOM SLAB
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TOP SLAB
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71.596
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4.20'
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9.04'

JWJ 5-17

SHEET 2 OF 6

C1-2

STANDARD

LRFR SUMMARY FOR REINFORCED

CONCRETE BOX CULVERTS

(NON-INTERSTATE TRAFFIC)
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117+49.00 -L-
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BMC

MLO B. CURRY 4-17

DOUBLE 9'-0" X 7'-0"

CONCRETE BOX CULVERT

116 -00'-00" SKEW°

ROADWAY FILL SLOPE 3:1

CONST. JT.

6
"

6
"

1'-3"

9
"

3
"

3
"3"

3"

#4B1 BARS STREAM FACE

6"

6
"

1
0
"

FOR 3:1 FILL

WING SLOPE

GRADE = 0.80%

UPSTREAM END ONLY

2
'-

6
"

2
'-

6
"

END ELEVATION NORMAL TO SKEW

1
0
"

1
0
"

2'-0"

1
'-

6
"

1
'-

0
"

4
'-

4
"

3
'-

8
•

"

6‚" 7„"

20'-9‚"

10'-0‰" 10'-0‰"

3
'-

8
•

"
4
'-

4
"

1
'-

6
"

1
'-

0
"

7
'-

0
"

22'-3"

3-#7S2 BARS

3-#7S2 BARS

3-#7S2 BARS

3-#7S2 BARS

@ 10'-0" | CTS.

3" ~ WEEP HOLES

{ INVERT EL. 32.80

CULVERT SECTION NORMAL TO ROADWAY

EXTERIOR WALL INTERIOR WALL

{ -L-

(INLET END SHOWN, OUTLET END SIMILAR)

8
'-

0
•

"

8
'-

0
•

"

EL. 32.06 EL. 33.49

1
0
•

"

6" BEVEL

1'-10•"

ROADWAY WIDTH - 135'-0" (SHOULDER TO SHOULDER)

#4B3 BARS EACH

FACE STAGGERED

#4B2 BARS FILL FACE 

"‡19'-7

MARK NO. SIZE TYPE LENGTH WEIGHT MARK NO. SIZE TYPE LENGTH WEIGHT

TOTAL BARREL REINFORCING STEEL =

BILL OF REINFORCING FOR BARREL

A218

A217

A216

A215

A214

A213

A212

A211

A210

A209

A208

A207

A206

A205

A204

A203

A202

A201

A200

A118

A117

A116

A115

A114

A113

A112

A111

A110

A109

A108

A107

A106
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A104

A103

A102

A101

A100

A2

A1

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

334

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

334
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 #4
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 #4
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 #4
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STR
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STR
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STR
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STR

STR

STR

STR

STR

STR

STR

STR

STR

STR
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STR

STR
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STR
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STR

STR

1

1

47,714 LBS.

VERTICAL LEG

6" R.

1

A1

A2

9
•
"

9
•
"

BAR TYPES

SILL@ EA. END

S2

G1

D1

C1

B3

B2

B1

A419

A418

A417

A416

A415

A414

A413

A412

A411

A410

A409

A408

A407

A406

A405

A404

A403

A402

A401

A400

A319

A318

A317

A316

A315

A314

A313

A312

A311
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A309

A308

A307

A306

A305

A304

A303

A302

A301

A300
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STR
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STR
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STR
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STR
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21'-10"

21'-10"

2'-5"

26'-9"

8'-4"

6'-0"

8'-4"

2'-0"

2'-11"

3'-10"

4'-10"

5'-9"

6'-8"

7'-7"

8'-7"

9'-6"

10'-5"

11'-5"

12'-4"

13'-3"

14'-2"

15'-2"

16'-1"

17'-0"

17'-11"

18'-11"

19'-8"

2'-0"

2'-11"

3'-10"

4'-10"

5'-9"

6'-8"

7'-7"

8'-7"

9'-6"

10'-5"

11'-5"

12'-4"

13'-3"

14'-2"

15'-2"

16'-1"

17'-0"

17'-11"

18'-11"

19'-8"

1
0
•

"

3
'-

0
•

"

1'-9"

1'-9"

3
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0
•

"

1'-9"

2'-9"

3'-9"

4'-10"

5'-10"

6'-10"

7'-10"

8'-11"

9'-11"

10'-11"

12'-0"

13'-0"

14'-0"

15'-1"

16'-1"

17'-1"

18'-2"

19'-2"

19'-8"

1'-9"

2'-9"

3'-9"

4'-10"

5'-10"

6'-10"

7'-10"

8'-11"

9'-11"

10'-11"

12'-0"

13'-0"

14'-0"

15'-1"

16'-1"

17'-1"

18'-2"

19'-2"

19'-8"

5'-7"

5'-7"

SLOPE 3:1

ROADWAY FILL
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. 

S
E

C
T
I

O
N

A
S
 

S
H

O
W

N

CONST. JT.

PERMITTED
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WING SLOPE
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ALL BAR DIMENSIONS ARE OUT TO OUT.

SPLICE LENGTH CHART

C1

B2

#4

#4

1'-9"

1'-9"

BAR SIZE SPLICE LENGTH

2

4

5

6

8

9

10

12

13

15

16

17
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20

21

23

24

26

24,388 

2

4

5

6

8

9
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12

13

15

16

17
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23

24

26

4,388 

2,864 

2,864 

536

197

22

9,131

1,971

3,078

1,971 
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8

10
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35
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6

6
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2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2
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2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2
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#7

#6
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 #5
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 #5

 #5

 #5
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3-#6G1 BARS
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900 West Trade St., Suite 715

STV ENGINEERS,  INC.

Y
R

R
UC .M 

N
AI

R
B

 

4-17

4-17

117+49.00 -L-

6

BMC

MLO B. CURRY 4-17

DOUBLE 9'-0" X 7'-0"

CONCRETE BOX CULVERT

116 -00'-00" SKEW°

91'-0" 86'-0"

384-#4A1 @ 5•" CTS. (TOP CORNER BARS)

ROOF PLAN

CONST. JT.

TRANSVERSE

CONST. JT.

TRANSVERSE

177-#4B1 @ 1'-0" CTS. (EXTERIOR WALL @ STREAM FACE)

116°-00'-00"

(TYP.)

W2

W1

{ -L-

6"

4"

2"
 C

L.
1'-0" (TYP.)

(EA. FACE)

W2

W1

91'-0" 86'-0"

FLOOR PLAN

116°-00'-00"

(TYP.)

W2

W1

{ -L-

2"
 C

L.

W2

W1

384-#4A1 @ 5•" CTS. (TOP CORNER BARS)

CONST. JT.

TRANSVERSE

CONST. JT.

TRANSVERSE

6
"

6
"

6
"

6
"

8"

8"

3-#7S2 BARS @ 5" CTS.

3-#7S2 BARS @ 5" CTS.

2
0
'-

9
‚

"

E
X

T
E

R
I

O
R
 

W
A

L
L
S
)

(I
N
S
I

D
E
 
F

A
C

E
S
 

O
F

2
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9
‚

"

E
X

T
E

R
I

O
R
 

W
A

L
L
S
)

(I
N
S
I

D
E
 
F

A
C

E
S
 

O
F

(TOP OF ROOF SLAB)

#5A319 THROUGH #5A301 @ 5•" CTS.

(BOTTOM OF ROOF SLAB)

#4A118 THROUGH #4A101 @ 6" CTS.

365-#5A300 @ 5•" CTS. (TOP OF ROOF SLAB)

334-#4A100 @ 6" CTS. (BOTTOM OF ROOF SLAB)

(TOP OF ROOF SLAB)

#5A301 THROUGH #5A319 @ 5•" CTS.

177-#4B3 STAGGERED @ 1'-0" CTS. (EA. FACE)

(BOTTOM OF ROOF SLAB)

#4A101 THROUGH #4A118 @ 6" CTS.

(BOTTOM OF FLOOR SLAB)

#5A419 THROUGH #5A401 @ 5•" CTS.

365-#5A400 @ 5•" CTS. (BOTTOM OF FLOOR SLAB)

334-#4A200 @ 6" CTS. (TOP OF FLOOR SLAB)

384-#4A2 @ 5•" CTS. (BOTTOM CORNER BARS)

(BOTTOM OF FLOOR SLAB)

#5A401 THROUGH #5A419 @ 5•" CTS.

{ CULVERT

{ CULVERT

10'-0"

90°

SKEW TRIANGLE

8'-11 ‡"

4
'-

4
 
†

"

64° 26°

6"

EA. END)

HEADWALL, TYP.

@ 4•" CTS. (IN

3-#6G1 BARS

5'-1"

5'-3"

(7
 

B
A

R
 

R
U

N
S
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N
 

S
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E
E

T
 
1
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F
 
6
)

(S
E

E
 

B
A

R
R

E
L
 
S

E
C

T
I

O
N

64°-00'-00"

8"

#7S2

5'-1"

5'-3"

384-#4B2 @ 5•" CTS. (EXTERIOR WALL @ FILL FACE)

384-#4A2 @ 5•" CTS. (BOTTOM CORNER BARS)

(TOP OF FLOOR SLAB)

#4A218 THROUGH #4A201 @ 6" CTS.

64°-00'-00"

177-#4B1 @ 1'-0" CTS. (EXTERIOR WALL @ STREAM FACE)

384-#4B2 @ 5•" CTS. (EXTERIOR WALL @ FILL FACE)

(SILLS NOT SHOWN, SEE SHEET 5 OF 6)

(SEE ROOF PLAN FOR B3 BARS IN INTERIOR WALL)

(TOP OF FLOOR SLAB)

#4A201 THROUGH #4A218 @ 6" CTS.

(SEE FLOOR PLAN FOR B1 & B2 BARS IN EXTERIOR WALLS)

LENGTH OF CULVERT = 177'-0"

LENGTH OF CULVERT = 177'-0"

A100 OR

A300 

A101 OR

A301 

A100 OR

A300 

A301

A101 OR

TYP. EA. END)

(BOTTOM OF ROOF SLAB,

(T
YP.

)#
4

C
1
 

@
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0
" 
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.

#
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A200 OR
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A401
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A419
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A419

A118 OR

A319

A118 OR

A319
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YP.

)

TYP. EA. END)

(TOP OF FLOOR SLAB,

6" (TYP.)

5•" (TYP.)

6" (TYP.)

5•" (TYP.)

SHEET 4 OF 6

C1-4

DocuSign Envelope ID: 9D4B489F-0506-418D-8F04-8C60672649A5

7/12/2017



3
"

1'-0"

FINSIHED.

CONCRETE AFTER SLAB HAS BEEN FLOAT

DOWELS MAY BE PUSHED INTO GREEN 
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"
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2
"

SECTION THROUGH SILL

O
F
 

T
H
I

S
 

B
A

R
R

E
L
)

(T
Y

P
. 

E
A
. 

E
N

D
 

3
-
#
6
 

D
1
 
B

A
R

S
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ELEVATION

(T
Y

P
.)

(T
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P
.)

1'-0"

(TYP.)

177'-0"
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P
A
. 

@
 

3
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"

PLAN VIEW - LOCATION OF SILLS

1'-6" 3'-0" 3'-0" 1'-6"

SHALL BE INCLUDED IN THE VARIOUS PAY ITEMS

THE COST OF THE ROOFING FELT IS INCIDENTAL AND

#6 "D" BAR (TYP.)

SILL

#6 ``D'' BAR

ALL SIDES)

PREVENT BOND (TYP.

ROOFING FELT TO

  2 LAYERS OF 30 LB.

(INLET VIEW SHOWN)

SHEET 1 OF 6)

HEIGHT (SEE NOTES ON 

BED MATERIAL TO SILL 

BACK FILL WITH NATIVE 

SHEET 1 OF 6)

1'-0" (SEE NOTES ON 

BURY LOW FLOW BARREL 

PREVENT BOND

ROOFING FELT TO 

2 LAYERS OF 30 LB. 
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``V'' BARS

``N'' BARS

2
'-

6
"

8"

4
"

1
'-

0
"

3
" 

C
L
.

3
" 

C
L
.

10"

2" CL.

2" CL.

BILL OF MATERIALBAR TYPES

HK.

6" RAD.

1

3

4

2

ALL BAR DIMENSIONS ARE OUT TO OUT.

HK.

6" RAD.

1

3

4

2

9
•
"

8"

Z9 6"

Z8 6"

Z7 6"

Z6 6"

Z5 6"

Z4 6"

Z3 6"

Z2 6"

Z1 6"

N
1

N
2

N
3

N
4

N
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N
6

N
7

N
8

N
9

N
1
0

JT.

CONST.

V1

N1

(TYP.)

MATERIAL

À 1" EXP. JT.

H1

H2

``N'' BARS @ 1'-0" CTS.

``V'' BARS @ 1'-0" CTS.

MATERIAL

À 1" EXP. JT.

(TYP.)

JT.

CONST.

4" 

``N'' BARS @ 1'-0" CTS.

3" 

``V'' BARS @ 1'-0" CTS.
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"

1
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"
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4
"

ELEVATION W1 ELEVATION W2

FACE

STREAM

FACE

FILL

BARS

``Z''

(TYP.)

``T'' BARS

JT.

CONST.

TYPICAL WING SECTION
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MARK NO. SIZE TYPE LENGTH WEIGHT

LBSLBS

CY

CY

CY

CY

LBS

CY

CY

CY

CY

LBS

CY

CY

CY

CY

FOR 4 WINGS

REINFORCING STEEL

                 TOTAL

    2 END CURTAIN WALLS

    2 HEADWALLS

    4 WINGS

CLASS A CONCRETE

                 TOTAL

    2 END CURTAIN WALLS

    2 HEADWALLS

    4 WINGS

CLASS A CONCRETE

                 TOTAL

    2 END CURTAIN WALLS

    2 HEADWALLS

    4 WINGS

CLASS A CONCRETE

1,798
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6"2'-6"Z10

4
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33.7

1'-6"
MATERIAL

À 1" EXP. JT.
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1
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"

1
0
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1
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5
"

8
"

TOP OF FOOTING

``Z'' BARS @ 1'-0" CTS.
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PLAN W2
PLAN W1
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MATERIAL

À 1" EXP. JT.

TOP OF FOOTING

``Z'' BARS @ 1'-0" CTS.
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5-#4Z3, 5-#4Z4, & 5-#4Z5

4-#4Z1, 5-#4Z2,

Z9
Z8Z7
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3-#4Z6, 3-#4Z7, 3-#4Z8, 3-#4Z9 & 3-#4Z10 

2
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1
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4
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PROFILE ALONG { CULVERT

HYDRAULAIC DATA

OVERTOPPING FLOOD DATA

BASE HIGH WATER ELEVATION

BASE DISCHARGE (Q100)

DRAINAGE AREA

DESIGN HIGH WATER ELEVATION

FREQUENCY OF DESIGN FLOOD

DESIGN DISCHARGE

=

=

=

=

=

=

=

=

=

TANGENT

RADIUS

LENGTH

= 2,610'

FT.

CFS

ACRES

FT.

YRS.

CFS

FT.

YRS.

CFS

42.7

900

264

42.2

50

800

42.6

10+

655

NOTES:NOTES:

= 58°-00'-14.91" (LT)

= 1,446.87'

= 2,642.27'

PI STA. = 146+07.40 -L-

FOUNDATION CONDITIONING MATERIAL

CLASS A CONCRETE

REINFORCING STEEL

    TOTAL

BARREL

PLACEMENT OF NATURAL STREAM BED MATERIAL

LUMP SUM

     TOTAL:
LUMP SUM

CULVERT EXCAVATION @ STA. 151+41.00 -L-

425 TONS

BARREL @ 2.352 CU.YDS./FT.  536.3 CU.YDS.

(@ STA. 13+25 -Y6-)

OVERTOPPING FLOOD ELEVATION

FREQUENCY OF OVERTOPPING FLOOD

OVERTOPPING DISCHARGE

TOTAL STRUCTURE QUANTITIES

TOTAL

 4,419 LBS.

 64.3 CU.YDS.

89,168 LBS.

600.6 CU.YDS.

93,587 LBS.
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ALONG CULVERT {

NATURAL GROUND
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"
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BENCHMARK 17: 317.03' RT., STA. 146+28.72 -L-, N=198704.150 E=2355984.737, EL. 45.01

6' BASE DITCH

N

{ -L-

LOCATION SKETCH

ROADWAY SLOPES = 3:1

BED ELEV. @ STA. 151+41.00 -L- = 32.0

GRADE POINT ELEV. @ STA. 151+41.00 -L- = 48.78

SPECIAL PROVISIONS.

SEE UTILITY PLANS AND

FOR UTILITY INFORMATION,

T
O
 

S
R
 
2
7
1
7

3' BASE DITCH

{ -L-

{ 10'-0" X 10'-0" DOUBLE RCBC

STA. 151+41.00 -L-

(TANGENT TO CURVE)

130°-00'-00"

1
5
0

+
0
0

1
5
1
+
0
0

1
5
2

+
0
0

-L- CURVE DATA

WINGS, ETC.

AND PAY ITEM)

(ROADWAY DETAIL 

CLASS I RIP RAP

AND PAY ITEM)

(ROADWAY DETAIL 

CLASS I RIP RAP

WINGS, ETC.

   

FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.

FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.

FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.

FOR PLACEMENT OF NATURAL STREAM BED MATERIAL, SEE SPECIAL PROVISIONS.

CONDITIONS.

IS SUBJECT TO APPROVAL BY THE ENGINEER AND MAY BE SUBJECT TO PERMIT 

FILL VOIDS AND PROVIDE A FLAT SURFACE FOR ANIMAL PASSAGE.  NATIVE MATRIAL 

THE HIGH FLOW CULVERT BARREL.  NATIVE MATRIAL SHOLD BE PLACED ON TOP TO 

MATERIAL IN THE HIGH FLOW CULVERT BARREL.  IF RIP RAP IS USED TO LINE 

LOW FLOW CULVERT BARREL RIP RAP MAY BE USED TO SUPPLEMENT THE NATIVE 

MATERIAL THAT IS EXCAVATED FROM THE STREAM BED MAY BE USED TO LINE THE

BED OR FLOODPLAIN AT THE PROJECT SITE DURING CULVERT CONSTRUCTION.  ONLY

NATIVE MATERIAL CONSISTS OF MATERIAL THAT IS EXCAVATED FROM THE STREAM

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.

TO APPROVAL OF THE ENGINEER.

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

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

BE PAID FOR BY THE CONTRACTOR.

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

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

   

SPECIAL PROVISIONS.

DESIGN. FOR OPTIONAL PRECAST REINFORCED CONCRETE BOX CULVERT, SEE

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,

EXTRA WEIGHT OF STEEL DUE TO SPLICES SHALL BE PAID FOR BY THE CONTRACTOR.

SHALL BE AS PROVIDED IN THE SPLICE LENGTH CHART SHOWN ON THE PLANS.

INTERIOR WALLS ABOVE LOWER WALL CONSTRUCTION JOINT. THE SPLICE LENGTH

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

AT THE CONTRACTOR'S OPTION, HE MAY SPLICE THE VERTICAL REINFORCING

SHEET 7 OF 7).

EMBEDDED IN BARREL ARE SHOWN ON THE WING SHEETS (SHEET 6 OF 7 AND

DIMENSIONS FOR WING LAYOUT AS WELL AS ADDITIONAL REINFORCING STEEL

OF THE FILL.

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

THE RESIDENT ENGINEER SHALL CHECK THE LENGTH OF THE CULVERT BEFORE

   FOLLOWED BY THE SILLS, ROOF SLAB AND HEADWALLS.

 2. THE REMAINING PORTIONS OF THE WALLS AND WINGS FULL HEIGHT

 1. WING FOOTINGS AND FLOOR SLAB INCLUDING 4"  OF ALL VERTICAL WALLS.

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 STANDARD NOTE SHEET.

DESIGN FILL-----------9.52' MAX. AND 4.66' MIN.

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

CULV. #3
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LEGAL LOAD RATING * *

LRFR SUMMARY

CONTROLLING LOAD RATING
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FOR 3:1 FILL
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26'-11ƒ"

25'-9ƒ"

2'-0"

SILL @ INLET & OUTLET

29'-0Œ"

MARK NO. SIZE TYPE LENGTH WEIGHT MARK NO. SIZE TYPE LENGTH WEIGHT

BILL OF REINFORCING FOR BARREL

VERTICAL LEG

6" R.
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BAR TYPES

3
'-
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2'-3"
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MARK NO. SIZE TYPE LENGTH WEIGHT

TOTAL BARREL REINFORCING STEEL =

89,168 LBS.
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* ALL CONTINUOUS
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9•" 9•"

1'-0"

RIGHT ANGLE SECTION OF BARREL

THERE ARE 86 ``C'' BARS IN SECTION OF BARREL.
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ALL BAR DIMENSIONS ARE OUT TO OUT.

* 5" HIGH C.H.C.U.

4" (TYP.)

(TYP.)

B1 BARS

(TYP.)

B2 BARS

ROADWAY WIDTH - 135'-6" (SHOULDER TO SHOULDER)

#4B3 BARS

#4B2 BARS

#4B1 BARS
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0
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C
T

S
. 

A
S

(TYP.)

3-#6G1 BARS

{

ELEV. 32.00

  INVERT

{ -L-

DIMENSIONS ARE TYPICAL FOR ELEVATION (INLET END SHOWN, OUTLET END SIMILAR)

SHEET 3 OF 7

C3-3

DOUBLE 10'-0" X 10'-0"

CONCRETE BOX CULVERT

130 -00'-00" SKEW°
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130°-00'-00"
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W1

W2

ROOF SLAB

LENGTH OF CULVERT = 228'-0"

121'-0"

FLOOR SLAB

457-#4A100 @ 5•" CTS.  (BOTTOM OF ROOF SLAB)

451-#6A1 @ 6" CTS.  (TOP CORNER BARS)

TYP. EA. END)

(BOT. OF ROOF SLAB,

{ CULVERT
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W1

W2

LENGTH OF CULVERT = 228'-0"

121'-0"

TYP. EA. END)

(TOP OF FLOOR SLAB,

1'-0"

1'-0" 9"

(TYP.)

(TYP.)

8
"

451-#6A2 @ 6" CTS. (BOTTOM CORNER BARS)

451-#6A1 @ 6" CTS. (TOP CORNER BARS)

419-#6A300 @ 6" CTS.  (TOP OF ROOF SLAB)

3-#8S2 @ 5" CTS.

3-#8S2 @ 5" CTS.

419-#4A200 @ 6" CTS.  (TOP OF FLOOR SLAB)

419-#6A400 @ 6" CTS.  (BOTTOM OF FLOOR SLAB)

6"

(TOP OF ROOF SLAB)

#6A301 THROUGH #6A334 @ 6" CTS.

(BOT. OF ROOF SLAB)

#4A101 THROUGH #4A137 @ 5•" CTS.

(TOP OF FLOOR SLAB)

#4A201 THROUGH #4A234 @ 6" CTS.

(BOT. OF FLOOR SLAB)

#6A401 THROUGH #6A434 @ 6" CTS.

(BOT. OF ROOF SLAB)

#4A101 @ 5•" CTS. 

#4A137 THROUGH

(TOP OF ROOF SLAB)

#6A301 @ 6" CTS. 

#6A334 THROUGH

(TOP OF FLOOR SLAB)

#4A201 @ 6" CTS.

#4A234 THROUGH 

(BOT. OF FLOOR SLAB)

#6A401 @ 6" CTS. 

#6A434 THROUGH

6"

CONST. JT.

TRANSVERSE

CONST. JT.

TRANSVERSE

CONST. JT.

TRANSVERSE

CONST. JT.

TRANSVERSE

CONST. JT.

TRANSVERSE

CONST. JT.

TRANSVERSE

(SILLS NOT SHOWN, SEE SHEET 5 OF 7)
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= 

= 

= 

= 

= 

= 

ROADWAY SLOPES

DESIGN DISCHARGE

FREQUENCY OF DESIGN FLOOD

DESIGN HIGH WATER ELEVATION

DRAINAGE AREA

   
   

   

= 

= 

= 

OVERTOPPING DISCHARGE

FREQUENCY OF OVERTOPPING FLOOD

OVERTOPPING FLOOD DATA

   

   

   

   

   

   

   

   

   

BASE DISCHARGE (Q100)

BASE HIGH WATER ELEVATION

PROFILE ALONG { CULVERT

10'-0" 10'-0" 10'-0" 10'-0" 10'-0"10'-0"10'-0"10'-0"10'-0"

SECTION OF BARREL

RIGHT ANGLE

4"

12'-0"

CL.

8
'-

0
"

2" HIGH BEAM BOLSTERS

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

6
"

6
"

6" 6"

6" 6"

4
"

THERE ARE 46 ``C'' BARS IN SECTION OF BARREL

317 FT. RT. EL. 45.01; N 198704 E 2355985
BM: BM17; RAILROAD SPIKE IN 18" ~ PINE, STA. 146+29.00 -L-

98
'-0

"

55
'-0

"

43
'-0

"

(TYP.)

8" 8"

9
"

2
"

C
L
.

2
"

C
L
.

2
"

C
L
.

3"

47.2

IS
LAND 

CREEK
UT 

TO

1
1
"

9
'-

8
"

13'-4"

GRADE POINT EL. @ STA. 41+78.00 -Y8RPDB-

BED ELEV. @ STATION 42+78.00 -Y8RPDB-

@ STA. 43+76 -Y8RPDB-

OVERTOPPING FLOOD ELEVATION

3‚" HIGH C.H.C.U. (TYP.)
3'-0" 5'-0"

E
L
. 
3
3
.8
|

E
L
. 
3
3
.8
|

E
L
. 
3
3
.8
|

E
L
. 
3
3
.9
|

E
L
. 
3
3
.9
|

E
L
. 
3
4
.1
|

E
L
. 
3
4
.4
|

E
L
. 
3
4
.6
|

E
L
. 
3
4
.8
|

E
L
. 
3
5
.1
|

E
L
. 
3
5
.2
|
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LOCATION SKETCH

BENCHMARK 11: 101.28' RT., STA. 93+93.61 -Y8-, N=206326.526 E=2354194.253, EL. 43.53

 
T

O
 
I
-
1
4
0

{ -Y8RPDB-

CURVE)

(TANGENT TO

69°-00'-00"

T
O
 

S
R
 
2
7
1
7

4
2

+
0
0

4
3

+
0
0

STA. 42+78.00 -Y8RPDB-

{ SINGLE 12'-0" X 8'-0" RCBC

JS
 MI

T

JS
 MI

T

JS
 MI

T

JS
 MI

T

DITCH
EXISTING DRAINAGE

ROADWAY SLOPES = 4:1

BED ELEV. @ STA. 42+78.00 -Y8RPDB- = 32.20

GRADE POINT ELEV. @ STA. 42+78.00 -Y8RPDB- = 46.72

NOTES:

E
L
. 
3
3
.9
|

HYDRAULIC DATA

FT.

CFS

ACRES

FT.

YRS.

CFS500

50

40.0

274

600

40.85

1200

500

FT.

YRS.

CFS

CLASS A CONCRETE

REINFORCING STEEL

    TOTAL

BARREL

FOUNDATION CONDITIONING MATERIAL

LUMP SUM

     TOTAL:

TOTAL STRUCTURE QUANTITIES

125 TONS

CULVERT EXCAVATION @ STA. 42+78.00 -Y8RPDB-

BARREL @ 1.222 CU.YDS./FT.  119.8 CU.YDS.

 48.8 CU.YDS.

148.0 CU.YDS.

21,906 LBS.

 3,142 LBS.

25,048 LBS.

-Y8RPDB- CURVE DATA

 C1 BARS @ 1'-0'' CTS.

A200 BARS

A2 BARS

B1 BARS (TYP.)

WEEP HOLES

3" ~

(TYP.)

B2 BARS

C
O

N
S

T
. 
J

T
.

A1 BARS

A100 BARS

 C1 BARS @ 1'-0'' CTS.

CONST.JT.

PERMITTED

C
1
 
B

A
R

S
 

@
 

1
'-

0
" 

C
T

S
.

LENGTH = 2,336.80'

TANGENT = 2,094.35'

RADIUS = 1,060'

  = 126°-18'-36.03" (LT)

P.I. STA. = 50+39.08 -Y8RPDB-

FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.

   

FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.

   

FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.

FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.

FOR PLACEMENT OF NATURAL STREAM BED MATERIAL, SEE SPECIAL PROVISIONS.

CONDITIONS.

SUBJECT TO APPROVAL BY THE ENGINEER AND MAY BE SUBJECT TO PERMIT

BED AT THE PROJECT SITE DURING CULVERT CONSTRUCTION. NATIVE  MATERIAL IS

NATIVE MATERIAL CONSISTS OF MATERIAL THAT IS EXCAVATED FROM THE STREAM

CULVERT TO BE BACK FILLED WITH NATIVE MATERIAL TO A DEPTH OF 1'-0".

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.

  

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,

CONTRACTOR.

PLANS. EXTRA WEIGHT OF STEEL DUE TO THE SPLICES SHALL BE PAID FOR BY THE

SPLICE LENGTH SHALL BE AS PROVIDED IN THE SPLICE LENGTH CHART SHOWN ON THE

THE INTERIOR FACE OF EXTERIOR WALL ABOVE LOWER WALL CONSTRUCTION JOINT. THE

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

APPROVAL OF THE ENGINEER.

THE POURS TO A MAXIMUM OF 70 FEET. 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 (SHEET 4 OF 4).

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

    BY ROOF SLAB AND HEADWALLS.

 2. THE REMAINING PORTIONS OF THE WALLS AND WINGS FULL HEIGHT FOLLOWED

   VERTICAL WALLS.

 1. WING FOOTINGS AND FLOOR SLAB INCLUDING 4"  OF ALL

CONCRETE IN CULVERT 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 STANDARD NOTE SHEET.

DESIGN FILL = 4.86' MIN. AND 7.54' MAX.

ASSUMED LIVE LOAD = HL-93 OR ALTERNATE LOADING.

2" CL.

(TYP.)

2" CL.

(TYP.)

WINGS, ETC.

WINGS, ETC.

AND PAY ITEM, TYP.)

(ROADWAY DETAIL

CLASS I RIP RAP

ALONG CULVERT {

NATURAL GROUND

PLACEMENT OF NATURAL STREAM BED MATERIAL

     TOTAL: LUMP SUM

{ -Y8RPDB-

CULV. #4

C4-1

    TOTAL

DGN SCALE = 20         
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4

LGH

MLO J. JONES 5-17

42+78.00 -Y8RPDB-

SINGLE 12'-0" X 8'-0"

CONCRETE BOX CULVERT

69 -00'-00" SKEW

L
E

V
E

L

V
E

H
I

C
L

E

(T
O

N
S
)

W
E
I

G
H

T
 
(W

)

L
O

A
D
 

R
A

T
I

N
G

C
O

N
T

R
O

L
L
I

N
G

(R
F
)

R
A

T
I

N
G
 

F
A

C
T

O
R

S

M
I

N
I

M
U

M

T
O

N
S
 

=
 

W
 

x
 

R
F

STRENGTH I LIMIT STATE 

SHEARMOMENT

R
A

T
I

N
G
 

F
A

C
T

O
R

R
A

T
I

N
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
I

V
E
-

L
O

A
D

#

g

1

2

SNGARBS2

SNAGRIS2

SNCOTTS3

SNAGGRS4

TNAGRIT3

TNAGRIT4

(S
V
)

S
I

N
G

L
E
 

V
E

H
I

C
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
I

L
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

B
O

X
 

N
O
.

B
O

X
 

N
O
.

SUMMARY FOR REINFORCED CONCRETE BOX CULVERTS

LOAD AND RESISTANCE FACTOR RATING (LRFR)

T
Y

P
E

E
L

E
M

E
N

T

T
Y

P
E

E
L

E
M

E
N

T

E
L

E
M

E
N

T
 
(f
t
)

L
E

F
T
 

E
N

D
 

O
F

D
I

S
T

A
N

C
E
 

F
R

O
M

E
L

E
M

E
N

T
 
(f
t
)

L
E

F
T
 

E
N

D
 

O
F

D
I

S
T

A
N

C
E
 

F
R

O
M

3

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

LRFR SUMMARY

1

2

3

(LOOKING DOWNSTREAM)

NOTE:

LOAD FACTORS:

RATING FACTORS ARE BASED ON THE STRENGTH I LIMIT STATE.

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

* *  SEE CHART FOR VEHICLE TYPE

LEGAL LOAD RATING * *

CONTROLLING LOAD RATING

DESIGN LOAD RATING (HL-93)

DESIGN LOAD RATING (HS-20)

12'-0"

8
'-

0
"

2.26

2.26

2.09

2.98

2.98

2.73

2.72

2.36

2.63

2.47

2.45

2.15

2.55

2.57

2.40

2.57

1.83

1.41

1.35

1.04

101.700

101.700

89.870

125.160

125.160

113.568

89.964

77.880

110.460

98.677

87.098

75.089

69.488

56.540

48.000

34.695

65.880

50.760

--

--

2.26

2.26

2.09

2.98

2.98

2.73

2.72

2.36

2.63

2.47

2.45

2.15

2.55

2.57

2.40

2.57

1.83

1.41

1.35

1.04

2.66

2.66

2.47

3.51

3.51

3.21

3.21

2.68

3.10

2.91

2.88

2.54

3.00

2.88

2.70

2.88

2.05

1.58

1.56

1.21 TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

TOP SLAB

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

6.67 1.21

SHEET 2 OF 4

C4-2

STANDARD

LRFR SUMMARY FOR REINFORCED

CONCRETE BOX CULVERTS

(NON-INTERSTATE TRAFFIC)

BMC

36.000

36.000

13.500

20.000

22.000

27.250

34.925

35.550

39.950

42.000

33.000

33.075

41.600

42.000

42.000

43.000

45.000

45.000

DGN SCALE = 10         
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5-17

5-17
4

LGH

MLO J. JONES 5-17

42+78.00 -Y8RPDB-

SINGLE 12'-0" X 8'-0"

CONCRETE BOX CULVERT

69 -00'-00" SKEW°

CONST. JT.

6
"

6
"

1'-3"

9
"

3
"

3
" 3"

3"

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

CULVERT SECTION NORMAL TO ROADWAY

2
'-

6
"

6"

#4B2 BARS FILL FACE 

6
"

1
0
"

1
0
"

2
'-

6
"

6" BEVEL

UPSTREAM
END ONLY

END ELEVATION NORMAL TO SKEW

2" CL.

A
1
0
1

A
1
0
0

6
"

6
"

A
2
0
0 A
2
0
1

2" CL.

PART PLAN - FLOOR SLABPART PLAN - ROOF SLAB

8"

{ CULVERT

11
1°

6
9
°

43'-0" 55'-0"

ROADWAY FILL SLOPE 4:1

9
"

FOR 4:1 FILL

WING SLOPE

{ -Y8RPDB-

W1

W2

W2

W1

GRADE  0.30%

ROADWAY FILL SLOPE 4:1

#4B1 BARS STREAM FACE

2
'-

1
1
"

1
1
"

8
'-

1
1
"

4
'-

2
"

4
'-

9
"

1
'-

0
"

1
'-

6
"

1
'-

6
"

1
'-

0
"

4
'-

9
"

4
'-

2
"

8
'-

1
1
"

9„" 11'-3…" 9ƒ"

12'-10‚"

8
'-

0
"

1
'-

9
"

14'-3…"

NO. SIZE TYPE LENGTH WEIGHTBAR

VERTICAL LEG

6" R.

9
 
•
"

A1

A2

A
1

A
2

1
TOTAL REINFORCING STEEL

NO. SIZE TYPE LENGTH WEIGHTBAR

A109

A108

A107

A106

A105

A104

A103

A102

A101

A100

A2

A1

2

2

2

2

2

2

2

2

2

203

428

428

 #6

 #6

 #6

 #6

 #6

 #6

 #6

 #6

 #6

 #6

 #5

 #5

STR

STR

STR

STR

STR

STR

STR

STR

STR

STR

1

1

STR

STR

STR

STR

STR

STR

STR

STR

STR

STR

STR

STR

STR

STR

STR

S2

G1

C1

B2

B1

A209

A208

A207

A206

A205

A204

A203

A202

A201

A200

21,906 LBS.

(TOP OF FLOOR SLAB)

5•"

(TOP OF FLOOR SLAB)

1
2
'-

1
0
‚

"

5•"

(BOTTOM OF ROOF SLAB)(BOTTOM OF ROOF SLAB)

FOR 4:1 FILL

WING SLOPE

{ -Y8RPDB-

ROADWAY WIDTH = 50'-0" (SHOULDER TO SHOULDER)

CONST. JT.

PERMITTED

(TYP.)

3-#6G1 BARS

#
4

C
1
 
B

A
R

S
 

@
 
1
'-

0
" 

C
T

S
.

{ INVERT EL. 32.20
EL. 32.04

EL. 32.33

BILL OF REINFORCING FOR BARREL

(INLET END SHOWN, OUTLET END SIMILAR)

BAR TYPES

ALL BAR DIMENSIONS ARE OUT TO OUT.

SPLICE LENGTH CHART

C1

B2

#4

#4

1'-9"

1'-9"

BAR SIZE SPLICE LENGTH

4'-3•"

4'-3•"

2
'-

3
"

2
'-

3
"

203-#6A200 @ 5•" CTS. #6A201 THROUGH #6A209 @ 5•" CTS.

(4
 

B
A

R
 

R
U

N
S
)

O
N
 

S
H

E
E

T
 
1
 
O

F
 
4
)

 
(S

E
E
 

B
A

R
R

E
L
 
S

E
C

T
I

O
N

(4
 

B
A

R
 

R
U

N
S
)

O
N
 

S
H

E
E

T
 
1
 
O

F
 
4
)

 
(S

E
E
 

B
A

R
R

E
L
 
S

E
C

T
I

O
N

(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
)

A109

#6A109 THROUGH #6A101 @ 5•" CTS. 203-#6A100 @ 5•" CTS.
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