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Sudy on the compression per formance of the composite wall with lightweight
steel die net and modified expanded polystyrene granule concrete

YANG Wei-jun, LUO Rui-feng
(School of Civil Engineering, Changsha University of Sciences & Technology, Changsha 410114, China)

Abstract: The composite wall with lightweight steel die net and modified expanded polystyrene granule
concrete is a novel structure system. In order to understand its mechanical properties, the numerical
model of the composite wall is established by the finite element software ABAQUS. The stress state and
failure mode of composite wall under axial compression load are analyzed, and the influence of light
steels with different opening ratios on the mechanical performances of composite wall is explored. The
results show that the composite wall is a novel structural member with good mechanical performance, in
which the lightweight steel, the die net and the modified expanded polystyrene granule concrete can
work cooperatively. The failure pattern of the composite wall is similar to that of frame infilled wall.
The die net increases the ultimate bearing capacity of the composite wall by 6%. It is suggested that the
lightweight steel with the 30% open ratio should be selected as the vertical load-bearing component in
the composite wall.

Key words: lightweight steel; expanded polystyrene granule; composite wall; compression performance;
finite element
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Fig. 1 Compositewall of lightweight steel dienet and modified expanded polystyrene granule concrete
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Fig. 3 Load displacement curve of composite wall
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Tablel Parameter table of numerical model for changing the

opening rate of lightweight steel

k5 LA BIfLEAE/mm  RITALR/%
WA-1 0 0 0.0
WA-2 8 35 18.4
WA-3 8 40 24.0
WA-4 8 45 30.4
WA-5 8 50 37.6
WA-6 8 55 45.6
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Table2 Comparison of bearing capacity of numerical model

i BT % BRI IIKN R ITT /%
WA-1 0.0 795.56 0.00
WA-2 18.4 633.53 20.37
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WA-4 304 592.23 25.56
WA-5 37.6 578.50 27.28
WA-6 45.6 54474 31.53
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Table3 Comparative analysis of numerical models
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WA-2 5 WA-3 5.6 23.59 421
WA-3 5 WA-4 6.4 17.71 2.77
WA-4 5 WA-5 7.2 13.73 1.91
WA-5 5 WA-6 8.0 33.76 422
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composite wall
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