
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
11/29/2023

User:ZSmith

X:\NCDOT\R-5739\Structures\Str. #1 (38 + 74.00 -L-)\Final Plans\DGNs\411_001_R-5739_SMU_C1-3.dgn

STANDARD

STD. NO. LRFR5

ASSEMBLED BY :

CHECKED BY :

DATE :

DATE :

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.

LRFR SUMMARY

LOAD FACTORS:

(NON-INTERSTATE TRAFFIC)

--

--

1

2

27.250

33.075

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

3

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

(LOOKING DOWNSTREAM)

--

--

REV. 12/17

MAA/GM

MAA/THC

REV. 10/1/11

2

5
'-

0
"

STM

R-5739

NORTHAMPTON

38+74.00 -L-

10

C1-3

SHEET 3 OF 10

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

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

TOP SLAB TOP SLAB

0.87

0.87

0.87

0.87

0.87

0.87

0.87

0.87

0.87

0.87

0.87

0.87

0.87

0.87

0.87

0.87

0.87

0.87

0.87

0.87

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

1.83

2.16

2.81

2.79

3.62

3.94

3.68

3.94

3.35

3.88

3.88

4.96

4.17

3.94

3.88

3.99

3.94

3.99

3.94

3.94

3.88

5.32

6.90

6.86

8.89

9.68

9.06

9.68

8.23

9.50

9.50

9.68

9.80

9.52

9.66

9.50

9.68

9.68

9.80

10.19

13.04

2.16

2.81

2.79

3.62

3.94

3.68

3.94

3.35

3.88

3.88

4.96

4.17

3.94

3.88

3.99

3.94

3.99

3.94

3.94

3.88

100.44

130.32

53.19

73.60

86.68

91.29

145.64

176.33

155.01

162.96

130.02

131.97

161.41

165.48

162.96

169.42

177.30

179.55

3

STR. #1

RIGHT EXTENSION

MGC

6.84

7.151

1

1

14 79.93

125.13 2.91

2.78EV2

EV3
VEHICLE (EV)

EMERGENCY
28.750

43.000

1.30

1.30 0.87

1.83

1.832.91

2.78

#

1

2

3

* *  SEE CHART FOR VEHICLE TYPE

LEGAL LOAD RATING * *

CONTROLLING LOAD RATING

DESIGN LOAD RATING (HL-93)

DESIGN LOAD RATING (HS-20)

4 EMERGENCY VEHICLE LOAD RATING * *

0.87BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

BOTT. SLAB

3'-0" 

4

07/23

BNB/AAIREV. 04/23

TGS ENGINEERS

RALEIGH, NC 27603
PH (919) 773-8887

CORP. LICENSE NO.: C-0275

SUITE 200
706 HILLSBOROUGH STREET

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

ENGINEER

PR
OFESSIONAL

SEAL

NO
RT

H CAROLINA

 

20125

.gll
ah

sr
am

che
ek

,
j
r.

11/23

7/23/2025


		2025-07-23T06:51:51-0700
	Digitally verifiable PDF exported from www.docusign.com




