
Given Properties
Area of Reinforcing Steel Asprime 0.4in
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Area of Strand Ap 3 0.153 in
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Modulus of Elasticity of Steel Es 29000ksi:=

Unit Weight of Concrete γc 0.07
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Unit Weight of Steel γs 490
lbf
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Section Properties
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 Transformed section at 3 days
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 Transformed Section at 28 days
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Stresses at Release

Release: fpi 174ksi:= Fpi fpi Ap 79.866 kip=:=

Cracking: fcr 180ksi:= Fcr fcr Ap 82.62 kip=:=

Ultimate: fu 265ksi:= Fu fu Ap 121.635 kip=:=
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σt σa σf- 842.829- psi=:= stress at top

σb σa σf+ 2.819 10
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 psi=:= stress at bottom



Cracking Capacity

ωsw Agconcrete γc( ) γs Ap( )+ γs Asprime( )+ 65.621
lbf

ft
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Ultimate Capacity
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T Ap fp 121.635 kip=:=

Mn fp Ap d β c 0.5( )-[ ] Cs β c 0.5 dprime-( )+ 136.965 ft·kip=:=
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Shear Capacity

x 0.1in 0.5in, 90in..:=

Shear Properties

Av 0.04in
2

:= bw 3in:= λ 0.75:= fym 65ksi:=

ld 4in:=
H 16 in= S 4in:=

dc max y
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Vu x( )
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 Concrete Shear Capacity

fpc x( )
fp

ld
x 0 x< ld<if

fp otherwise

:=

Msw x( )
ωsw L x( )

2

ωsw x
2( )

2
-:=

fd x( )
Msw x( ) ybar28( )

Itr
28

:= Mmax x( )
Pn

2
x( ):=

fpe
Fpi

Atr
28

Fpi e ybar28( )

Itr
28

+:=
Mcre x( )

Itr
28

ybar28









6psi λ
fc
28

psi
 fpe+ fd x( )-









:=

Vd x( )
ωsw L

2
ωsw x( )-:= Vi x( ) Vu x( ) Vd x( )-:=

Vci x( ) max 0.6psi λ
fc
28

psi
 bw dc Vd x( )+

Vi x( ) Mcre x( )

Mmax x( )
+ 1.7psi λ

fc
28

psi
 bw dc, 









:=

Vcw x( ) 3.5λ psi
fc
28

psi
 0.3 fpc x( )+








bw d:= Vc x( ) Vci x( ) Vcw x( )+:=

Vs x( )
2Av fym dc

S
:= ϕVn x( ) 0.75 Vc x( ) Vs x( )+( ):=



0 20 40 60 80 100
0

2 10
3

4 10
3

6 10
3

Vu x( )

kip

ϕVn x( )

kip

x

in


