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Abstract: The insulated sandwich concrete wall (ISCW) is a new type of composite structure, which is
mainly composed of expanded polystyrene sheets, steel wires and concrete layers. In order to investigate the
influence of concrete layer thickness, steel wire spacing and concrete strength, six full-scale ISCW were fab-
ricated for axial compression loading tests. The failure characteristics of the tests were as follows: cracks
occurred in the middle or lower part of the specimen, then the cracks developed downward, the specimen
split, and the bottom concrete was damaged. The test results indicated that as the thickness of the concrete
layer increased, it significantly affectsed the ultimate bearing capacity and axial stiffness of the specimens,
with maximum increments of 35% and 65%, respectively. Additionally, higher concrete strength enhanced
the ultimate bearing capacity and axial stiffness of the specimens, with maximum increments of 36% and
27%, respectively. The increase in steel wire spacing had no pronounced effect on the ultimate bearing
capacity of the specimens, but it significantly influenced axial stiffness, resulting in a reduction of 25%.
Smaller steel wire spacing corresponded to greater structural ductility.

Keywords: composite structure; insulated sandwich concrete wall; bearing capacity under axial compres-
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Table 1 Design parameters of specimens
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Fig.1 ISCW design details
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Table 2 Material properties
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Fig. 3 Schematic of the test set-up
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Fig. 4 Specimen crack patterns
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Fig. 5 Load-displacement curves
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Table 3 Relative values of stiffness calculation
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ISCW-6  1178(1.27) 388 033 1036 0.88 1295
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