
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

STANDARD

STD. NO. LRFR5

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

36.000

36.000

13.500

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

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
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

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

SUMMARY FOR REINFORCED CONCRETE BOX CULVERTS

LOAD AND RESISTANCE FACTOR RATING (LRFR)

DRAWN BY :     WMC   7/11

CHECKED BY :  GM     7/11

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

BOX 1 BOX 2

(LOOKING DOWNSTREAM)

--

--

SIGNATURES COMPLETED

FINAL UNLESS ALL

DOCUMENT NOT CONSIDERED

 

 Asheville,
North Carolina

423 467 8401

865 546 5800

864 574 4775

828 253 2796

 
 

 

 606 248 6600

Tri-Cities, TN

Knoxville, TN

Spartanburg, SC

Middlesboro, KY

Charleston, SC

843 974 5650

Atlanta, GA

770 627 3509

cCopyright    2006 Vaughn & Melton, Inc.  All Rights Reserved

 Consulting Engineers

 Boone, NC

828 355 9933

919 977 9455

 

704 357 0488

Charlotte, NCRaleigh, NC

A

IN

HT

O

R
L

ROCA

R
O

F
ESSION

G

E

N R
EIN

E

SEALP

N
A

L

H
A

R
D

Y L. WIL
L

I

20777

S ROWAN

U-5738

41+20.00 -L-

SHEET 9 OF 9

C-9

9

ASSEMBLED BY : WDC DATE : 10-2017

CHECKED BY : RTS DATE : 11-2017

8
'-

0
"

7'-0"  (TYP.)

1.22

1.58

1.22

1.58

2.02

2.09

2.11

1.93

1.56

1.62

1.50

1.46

1.79

1.80

1.47

1.46

1.53

1.43

1.60

1.34

43.92

56.88

27.27

41.80

46.42

52.59

54.48

57.59

59.93

61.32

59.07

59.54

61.15

61.32

64.26

61.49

72.00

60.30

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2.46

3.19

2,46

3.19

6.27

4.73

4.48

3.43

2.92

2.96

2.72

2.64

3.23

3.23

2.75

2.75

2.86

2.58

2.76

2.42

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

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

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

7.33

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1.22

1.58

1.22

1.58

2.02

2.09

2.11

1.93

1.56

1.62

1.50

1.46

1.79

1.80

1.47

1.46

1.53

1.43

1.60

1.34

3

3

EXT. WALL 8.54' EXT. WALL 0.54'

EXT. WALL 0.54'

EXT. WALL 0.54'

REV. 12/17

MAA/GM

MAA/THC

REV. 10/1/11

12/13/2021


		2021-12-13T10:11:30-0800
	Digitally verifiable PDF exported from www.docusign.com




