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Abstract : In order to investigate the axial compressive performance of lightweight steel truss and lightweight concrete composite wall
panels, one lightweight steel truss and two lightweight steel truss and lightweight concrete composite wall panel specimens
in full size were designed and tested for axial compressive performance, and the effects of different lightweight concrete
thicknesses on the failure modes, load-displacement curves, and axial compressive bearing capacity of the specimens were

analyzed. Finite element models were established and numerical simulations were carried out to elucidate the axial
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compressive damage evolution process of lightweight steel truss and lightweight concrete composite wall panels and reveal

the yielding mechanism. The results show that the failure modes of lightweight steel truss and lightweight concrete

composite wall panel mainly consist of local deformation and buckling of lightweight steel columns and local compression

crushing of lightweight concrete. The peak bearing capacity of 90mm-thick wall panel without facing layer and 150mm-

thick wall panel with facing layer is increased by 65.2% and 361.7% respectively compared with that of lightweight steel

truss specimen. Under the action of axial compressive load, the lightweight steel skeleton and lightweight concrete work

well together, and the lightweight concrete provides vertical bearing capacity for the wall panel while the constraint effect

on the lightweight steel keel effectively improves its compressive stability. The numerical simulation results conform to the

experimental results well, and the structural configuration of lightweight steel truss and lightweight concrete composite

wall panel is optimized through parametric analysis, which can provide reference for engineering design.
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Table 1 Design parameters of specimens mm
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Table 2 Mechanical properties of steel
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Table 3 Mechanical properties of cement-based materials
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Table 4 Characteristic values of all specimens
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Table 5 Comparison of peak bearing capacity between

test results and simulation results
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AC3 41.23 42.18 0.977
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Fig. 11 The stress contour of specimen AC1 (unit: MPa)

=VIRVIE V
BT E B i

ul V4 B4
SNENE N

a) BEMEARRR b) VEfE A ¢) WS
12 RKHEACZHAW=E (B MPa)
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