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˙
Ko )

D̂ * =
12

1

1/G (1 )
st + 1/G

ft εcr G (1 )
st = fst / ( 2 + w 2 ) fst

18.0f 1 /3
c w

G *
cr = 1

1/G (2 )
st + 1/G

G (2 )
st 36/εt εt

D*
i
ˆ(i = 1,2 )



ε11, ε23 ε22, ε13 ε12

ε(a )
ij

ε(a )
11 = Σ

j = 1

3

Σ
i = 1

2

Pi (ξ1 )Qj (ξ2 )ε11 ε(a )
22 = Σ

i = 1

3

Σ
j = 1

2

Qi (ξ1 )Pj (ξ2 )ε22

ε(a )
13 = Σ

j = 1

3

Σ
i = 1

2

Pi (ξ1 )Qj (ξ2 )ε13
ε(a )
23 = Σ

i = 1

3

Σ
j = 1

2

Qi (ξ1 )Pj (ξ2 )ε23

ε(a )
12 = Σ

i = 1

2

Σ
j = 1

2

Qi (ξ1 )Pj (ξ2 )ε12

= 2 (j − 1 ) + i

Pi (ξ ), Qi (ξ )

P1 (ξ ) = 1
2

(1 +
√

3ξ ),   P2 (ξ ) = 1
2

(1 −
√

3ξ )

Q1 (ξ ) =
1
2

ξ (ξ + 1 ),    Q2 (ξ ) = 1 − ξ2,    Q3 (ξ ) =
1
2

ξ (ξ − 1 )



Ra = Ka − Pa = 0

Ka Pa Ra 



f
′

c = 5500psi ft = 6
√

f
′

c

E = 608722psi

σy = 60000psi E = 29 106psi

5 εy



in 2/ft in 2/ft






