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APPENDIX C
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Figure C.1
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Calculations for Design Moment Capacity of approach slab using Ohio DOT 
specifications
Beam dimension: Material properties:

b 120 in As' 2.1 in2
c 0.15

kip

ft3
fy 60 ksi

h 15 in As 21.77 in2

Cc 3 in E 29000 ksi fc 4.5 ksi
Ws 1.75 in

d' 3 in 0.9

d h Cc L 25 ft

c 1 in

Given As fy 0.85 fc 0.825 c b As'
c d'( )

c
0.003 E

c Find c( ) c 3.39 in

a 0.825 c a 2.8 in

fs'
c d'

c
0.003 E fs' 10.09 ksi

CheckCompressionSteel if fs' fy "Compression Steel Not Yielding" "Compression Steel Yielding"

CheckCompressionSteel "Compression Steel Not Yielding"

As2
As' fs'

fy
As2 0.35 in2

As1 As As2 As1 21.42 in2

t
d c

c
0.003 t 0.00761

CheckTensionSteel if t 0.005 "OK, Tension Steel Yielding Governs Failure" "No Good,Revise Section"

CheckTensionSteel "OK, Tension Steel Yielding Governs Failure"
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M n
As1 fy d 0.5 a( ) As2 fs' d d'( )

b

M n 102.4 kip
ft
ft
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Moment calculations for Arizona DOT drawings

Beam dimension: Material properties:

b 120 in As' 1.33 in2
c 0.15

kip

ft3
fy 60 ksi

h 12 in As 10.53 in2

Cc 3 in E 29000 ksi fc 3 ksi
Ws 1.75 in

d' 2.5 in 0.9

d h Cc L 15 ft

c 1 mm

Given As fy 0.85 fc 0.85 c b As'
c d'( )

c
0.003 E

c Find c( ) c 2.44 in

a 0.85 c a 2.07 in

fs'
c d'

c
0.003 E fs' 2.14 ksi

CheckCompressionSteel if fs' fy "Compression Steel Not Yielding" "Compression Steel Yielding"

CheckCompressionSteel "Compression Steel Not Yielding"

As2
As' fs'

fy
As2 0.05 in2

As1 As As2 As1 10.48 in2

t
d c

c
0.003 t 0.00807

MLL 16 kip( ) 0.5 L( ) MDL 0.125 b h Ws c L2

MDL 48.34 kip ftMLL 120 kip ft



 

60 
 

CheckTensionSteel if t 0.005 "OK, Tension Steel Yielding Governs Failure" "No Good,Revise Section"

CheckTensionSteel "OK, Tension Steel Yielding Governs Failure"

Mu
1.25 MDL 1.75 1.33 1.2 MLL

b

Mu 39.56 kip
ft
ft

M n
As1 fy d 0.5 a( ) As' fs' d d'( )

b

M n 37.7 kip
ft
ft
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Moment calculations for Florida DOT drawing

Beam dimension: Material properties:

b 120 in As' 3.1 in2
c 0.15

kip

ft3
fy 60 ksi

h 12 in As 10.53 in2

Cc 4 in E 29000 ksi fc 4.5 ksi
Ws 1.75 in

d' 2.5 in 0.9

d h Cc L 30 ft

c 1 in

Given As fy 0.85 fc 0.85 c b As'
c d'( )

c
0.003 E

c Find c( ) c 1.86 in

a 0.85 c a 1.58 in

fs'
c d'

c
0.003 E fs' 30.05 ksi

CheckCompressionSteel if fs' fy "Compression Steel Not Yielding" "Compression Steel Yielding"

CheckCompressionSteel "Compression Steel Not Yielding"

As2
As' fs'

fy
As2 1.55 in2

As1 As As2 As1 8.98 in2

t
d c

c
0.003 t 0.00992

MLL 16.8 kip 0.5 L 1 ft( ) 24.8 kip 0.5 L 14 ft( )

MDL 0.125 b h Ws c L2

MLL 260 kip ft MDL 193.36 kip ft



 

62 
 

CheckTensionSteel if t 0.005 "OK, Tension Steel Yielding Governs Failure" "No Good,Revise Section"

CheckTensionSteel "OK, Tension Steel Yielding Governs Failure"

Mu
1.25 MDL 1.75 1.33 1.2 MLL

b

Mu 96.79 kip
ft
ft

M n
As1 fy d 0.5 a( ) As2 fs' d d'( )

b

M n 31.05 kip
ft
ft
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Moment calculations for Indiana DOT drawing

Beam dimension: Material properties:

b 120 in As' 2.03 in2
c 0.15

kip

ft3
fy 60 ksi

h 10 in As 6.30 in2

Cc 2 in E 29000 ksi fc 4 ksi
Ws 1.75 in

d' 2.5 in 0.9

d h Cc L 20 ft

c 1 in

Given As fy 0.85 fc 0.85 c b As'
c d'( )

c
0.003 E

c Find c( ) c 1.46 in

a 0.85 c a 1.24 in

fs'
c d'

c
0.003 E fs' 62.44 ksi

CheckCompressionSteel if fs' fy "Compression Steel Not Yielding" "Compression Steel Yielding"

CheckCompressionSteel "Compression Steel Yielding"

As2
As' fs'

fy
As2 2.11 in2

As1 As As2 As1 4.19 in2

t
d c

c
0.003 t 0.01349

MLL 16 kip( ) 0.5 L( ) MDL 0.125 b h( ) c L2

MLL 160 kip ft MDL 62.5 kip ft
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CheckTensionSteel if t 0.005 "OK, Tension Steel Yielding Governs Failure" "No Good,Revise Section"

CheckTensionSteel "OK, Tension Steel Yielding Governs Failure"

Mu
1.25 MDL 1.75 1.33 1.2 MLL

b

Mu 52.5 kip
ft
ft

M n
As1 fy d 0.5 a( ) As2 fy d d'( )

b

M n 19.14 kip
ft
ft
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Moment calculations for Kentucky DOT drawing

Beam dimension: Material properties:

b 120 in As' 0 in2
c 0.15

kip

ft3
fy 60 ksi

h 17 in As 15.8 in2

Cc 3 in E 29000 ksi fc 3.5 ksi
Ws 1.75 in

d' 0 in 0.9

d h Cc L 25 ft

c 1 in

Given As fy 0.85 fc 0.85 c b As'
c d'( )

c
0.003 E

c Find c( ) c 3.12 in

a 0.85 c a 2.66 in

fs'
c d'

c
0.003 E fs' 87 ksi

CheckCompressionSteel if fs' fy "Compression Steel Not Yielding" "Compression Steel Yielding"

CheckCompressionSteel "Compression Steel Yielding"

As2
As' fs'

fy
As2 0 in2 MLL 16 kip( ) 0.5 L( )

As1 As As2 As1 15.8 in2 MDL 0.125 b h( ) c L2

t
d c

c
0.003 t 0.01044

MLL 200 kip ft

MDL 166.02 kip ft
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CheckTensionSteel if t 0.005 "OK, Tension Steel Yielding Governs Failure" "No Good,Revise Section"

CheckTensionSteel "OK, Tension Steel Yielding Governs Failure"

Mu
1.25 MDL 1.75 1.33 1.2 MLL

b
Mu 76.61 kip

ft
ft

M n
As1 fy d 0.5 a( ) As2 fy d d'( )

b

M n 90.1 kip
ft
ft
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Moment calculations for Michigan DOT drawing

Beam dimension: Material properties:

b 120 in As' 8.95 in2
c 0.15

kip

ft3
fy 60 ksi

h 12 in As 8.95 in2

Cc 3 in E 29000 ksi fc 4.5 ksi
Ws 1.75 in

d' 3 in 0.9

d h Cc L 20 ft

c 1 in

Given As fy 0.85 fc 0.85 c b As'
c d'( )

c
0.003 E

c Find c( ) c 2.16 in

a 0.85 c a 1.83 in

fs'
c d'

c
0.003 E fs' 34.02 ksi

CheckCompressionSteel if fs' fy "Compression Steel Not Yielding" "Compression Steel Yielding"

CheckCompressionSteel "Compression Steel Not Yielding"

As2
As' fs'

fy
As2 5.07 in2 MLL 16 kip( ) 0.5 L( )

As1 As As2 As1 3.88 in2 MDL 0.125 b h( ) c L2

t
d c

c
0.003 t 0.00952

MLL 160 kip ft

MDL 75 kip ft
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CheckTensionSteel if t 0.005 "OK, Tension Steel Yielding Governs Failure" "No Good,Revise Section"

CheckTensionSteel "OK, Tension Steel Yielding Governs Failure"

Mu
1.25 MDL 1.75 1.33 1.2 MLL

b

Mu 54.06 kip
ft
ft

M n
As1 fy d 0.5 a( ) As2 fs' d d'( )

b

M n 21.87 kip
ft
ft
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Moment calculations for Ohio DOT drawing

Beam dimension: Material properties:

b 120 in As' 2.1 in2
c 0.15

kip

ft3
fy 60 ksi

h 15 in As 21.77 in2

Cc 3 in E 29000 ksi fc 4.5 ksi
Ws 1.75 in

d' 3 in 0.9

d h Cc L 25 ft

c 1 in

Given As fy 0.85 fc 0.825 c b As'
c d'( )

c
0.003 E

c Find c( ) c 3.39 in

a 0.825 c a 2.8 in

fs'
c d'

c
0.003 E fs' 10.09 ksi

CheckCompressionSteel if fs' fy "Compression Steel Not Yielding" "Compression Steel Yielding"

CheckCompressionSteel "Compression Steel Not Yielding"

As2
As' fs'

fy
As2 0.35 in2 MLL 16 kip( ) 0.5 L( )

As1 As As2 As1 21.42 in2 MDL 0.125 b h( ) c L2

t
d c

c
0.003 t 0.00761

MLL 200 kip ft

MDL 146.48 kip ft
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CheckTensionSteel if t 0.005 "OK, Tension Steel Yielding Governs Failure" "No Good,Revise Section"

CheckTensionSteel "OK, Tension Steel Yielding Governs Failure"

Mu
1.25 MDL 1.75 1.33 1.2 MLL

b
Mu 74.17 kip

ft
ft

M n
As1 fy d 0.5 a( ) As2 fs' d d'( )

b

M n 102.4 kip
ft
ft
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Moment calculations for Pennsylvania DOT drawing

Beam dimension: Material properties:

b 120 in As' 3.1 in2
c 0.15

kip

ft3
fy 60 ksi

h 16 in As 16.93 in2

Cc 3 in E 29000 ksi fc 3.5 ksi
Ws 1.75 in

d' 2.5 in 0.9

d h Cc L 25 ft

c 1 in

Given As fy 0.85 fc 0.85 c b As'
c d'( )

c
0.003 E

c Find c( ) c 3.16 in

a 0.85 c a 2.69 in

fs'
c d'

c
0.003 E fs' 18.2 ksi

CheckCompressionSteel if fs' fy "Compression Steel Not Yielding" "Compression Steel Yielding"

CheckCompressionSteel "Compression Steel Not Yielding"

As2
As' fs'

fy
As2 0.94 in2 MLL 16 kip( ) 0.5 L( )

As1 As As2 As1 15.99 in2 MDL 0.125 b h( ) c L2

t
d c

c
0.003 t 0.00934

MLL 200 kip ft

MDL 156.25 kip ft
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CheckTensionSteel if t 0.005 "OK, Tension Steel Yielding Governs Failure" "No Good,Revise Section"

CheckTensionSteel "OK, Tension Steel Yielding Governs Failure"

Mu
1.25 MDL 1.75 1.33 1.2 MLL

b
Mu 75.39 kip

ft
ft

M n
As1 fy d 0.5 a( ) As2 fs' d d'( )

b

M n 85.22 kip
ft
ft
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