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JSCE4--Varying Axial Force=10ton~30ton
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Specimen B 
Pseudodynamic and analysis results for as-built Specimen subject to TCU075

0 5 10 15 20 25 30
Time (sec)

0

20000

40000

60000

80000

100000

120000

140000

160000

En
er

gy
 (k

N-
m

m
)

0

20000

40000

60000

80000

100000

120000

140000

160000

0 5 10 15 20 25 30

Specimen B

15.15 sec

56481

98228

I K S D YE E E E E
N K S DE E E E

IE

YE

NE

0 5 10 15 20 25 30
Time (sec)

-80

-60

-40

-20

0

20

40

60

80

D
is

pl
ac

em
en

t (
m

m
)

-80

-60

-40

-20

0

20

40

60

80

0 5 10 15 20 25 30

Specimen B
Experimental Result

SAP2000 Analytical Result

59.51 (Experimental)
59.01 (Analytical)

 (Experimental) -68.32
 (Analytical) -68.27

-80 -60 -40 -20 0 20 40 60 80
Displacement (mm)

-600

-500

-400

-300

-200

-100

0

100

200

300

400

500

600

La
te

ra
l f

or
ce

 (k
N

)

-600

-500

-400

-300

-200

-100

0

100

200

300

400

500

600

-2 -1 0 1 2
Drift ratio (%)

Specimen B
Experimental Result

SAP2000 Analytical Result

25

-150 -120 -90 -60 -30 0 30 60 90 120 150
Displacement (mm)

-600

-500

-400

-300

-200

-100

0

100

200

300

400

500

600

La
te

ra
l f

or
ce

 (k
N

)

-600

-500

-400

-300

-200

-100

0

100

200

300

400

500

600

-4 -3 -2 -1 0 1 2 3 4
Drift ratio (%)

Specimen C
Experimental Result

SAP_2000 Analytical Result

Specimen C 
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Frame structure 

infilled  with   RC wall

Frame structure

[Bending]

RC wall 

[Shear]

Shear

Pushover analysis is highly sensitive to the 
structural nonlinearity of frame and RC wall  

RC

Lai, M.C., Sung, Y.C. A Study on Pushover Analysis of Frame Structure Infilled with 
Low-rise Reinforced Concrete Wall Journal of Mechanics, Vol. 24, 2008, p.p. 437-449 27

RC Structural Wall

Equivalent diagonal structural 
strut of an RC wall

h

d
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Equilibrium (1/2)

Based on the theory of fixed angle softened truss model, the

angle of cracks in the postcracking concrete coincides with

the angle 1tan           h
d

, ,lc tc ltc ( )d r

29

Equilibrium (2/2)

The equilibrium can be expressed as following Eqs., according

to the Mohr circle of stress.

The total shear force applied on the RC wall

to the Mohr circle
2 2cos sinlc d r
2 2sin costc d r

( )sin cosltc d r

c ltc wV b d

tanc s ltc w st t
dV V V b d A f
s

30
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Compatibility

Based on the theory of fixed angle softened truss model, the 
compatibility can be expressed as following Eqs., according to 
the Mohr circle of strain. 

2 2cos sinl d r

2 2sin cost d r

2/ ( )sin coslt d r

31

Constitutive Laws of Concrete(1/3)

Both the strength and stiffness of cracked reinforced concrete in
compression are lower than those of uniaxial compressed concrete.

Softening effect on the biaxial constitute laws of concrete

0.9
1 600 r
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Constitutive Laws of Concrete(2/3)
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Constitutive Laws of Concrete(3/3)
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Constitutive Laws of Reinforcement

s s sf E

s y

s yf f

s y

tans st t
dV A f
s
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Transform Capacity Curve to Capacity Spectrum
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EPA
= 0.353g

Yu-Chi Sung, Chin-Kuo Su, Chuan-Wei Wu, and I-Chau Tsai,  -Based Damage Assessment of Low-Rise 
submitted to the Journal of China Institute of Engineer. SCI EI
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