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Finite Element Analysis of Seismic Performance for
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Abstract ; Through the pseudo-static test of the precast concrete sandwich wall panel of wire-mesh
frame , the influence of different test parameters on the seismic performance of the sandwich wall
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panel was investigated. The finite element analysis software ABAQUS was used to analyze the
seismic performance of the precast concrete sandwich wall panel of wire-mesh frame. The existing
steel-concrete constitutive relation was selected , using steel wire diameter, steel wire strength, and
concrete strength as experimental variables, the failure state, ultimate bearing capacity, stiffness
degradation,and energy dissipation capacity of the sandwich wall panel under low cycle loading
were studied. When the steel wire diameter increased from 3.5 mm to 5 mm, the ultimate capacity
of the specimen increased by 1.77% , and the viscous resistance coefficient of the specimen was
0.23;When the strength of the steel wire increased from 300 MPa to 500 MPa,the ultimate capacity
of the specimen increased by 7. 7% and the displacement ductility coefficient increased by 15.3% ;
When the concrete strength increased from C30 to C45, the ultimate capacity of the specimen
increased by 20% , and the displacement ductility coefficient decreased by 35% , thus the energy
dissipation capacity increased by 43. 8% . Increasing the diameter of the steel wire has not any effect
on the specimen$ ultimate capacity and ductility coefficient. Increasing the steel wire$ strength can
improve the specimen$ ultimate capacity and ductility. The ultimate capacity of wall panel could be
improved by increasing the concrete strength,but ductility performance was reduced.

Key words : sandwich wall panel ; wire-mesh frame ;seismic performance ;finite element analysis
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Fig.1 The schematic diagram of wall construction
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Table 1 Specimen parameters
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XQ-1 RS 32 At S s c45 3.5 335
L/BLAR AR XQ-2 P 2 S B 2 R C45 3.5 335
XQ-3 A AM S 3R] 52 C45 3.5 335
XQ3-0 A AP tSi 3[R 2 c45 3.5 335
XQ3-1 A AN T-Sik A R 57 C45 4.0 335
XQ3-2 A ShI55 3ER] 2 c45 4.5 335
XQ3-3 A ARG LR 2 c45 5.0 335
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XQ3-7 A AN T-Si 3R] 52 C45 4.0 500
XQ3-8 A AT 3R] 7 C30 4.0 335
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Fig.2 The uniaxial stress-strain curve of concrete
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Table 2 The plastic damage model parameters of concrete
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Fig. 6 The stress cloud diagram of XQ-3 outer wall
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Table 3 The comparison of test and numerical

simulation results
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Fig.9 The stress cloud map of concrete
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Table 4 The load-bearing capacity indicators and

displacement ductility coefficients

o~ RS BRET (R
gz AN MMM N B/mm R

XQ-1 55.64 111 59.43 3.31 2.99
XQ-2 75.68 1.19 80.24 3.63 3.04

XQ-3 132.33  1.15 138.93 2.79 2.42
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Table 5 The energy consumption indicators for
test pieces
s #&he/J {eq
XQ-1 782.023 2 2.02
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Fig. 16 The hysteresis curves of specimens
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Table 6 The ultimate capacities and displacement

ductility coefficients

e PR RRSIENE SRR

RS mmhan w% & R 5
XQ3-0 129. 658 4. 46 0.23
XQ3-1 130. 193 4.21 0.23
XQ3-2 130. 926 4.71 0.23
XQ3-3 131. 955 4.31 0.23
XQ34 123. 326 2.75 0.26
XQ3-5 125. 268 3.07 0.28
XQ3-6 126. 197 3. 15 0.26
XQ3-7 132. 854 3.17 0.20
XQ3-8 109. 968 6.63 0.16
XQ3-9 118.519 5.70 0.16
XQ3-10 124. 704 5.37 0.16
XQ3-11 131. 955 4.31 0.23
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