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Abstract

In this paper, a cold-bent thin-walled steel lightweight concrete composite wall is proposed. The
wall is made of a steel frame formed by cold-bent thin-walled steel as the main force-bearing
member, and a free-form template such as a cement board or a steel mesh form is fixed on the
outside, and concrete is poured in between. Considering the combination of pouring different
types of lightweight concrete (pollterm concrete and polystyrene granulated concrete) and
whether the steel frame is provided with braces, the four combined walls were repeatedly tested
in low cycles and analyzed. The stress process and failure mode of the combined wall, and the
seismic performance indicators such as hysteretic performance, skeleton curve, ductility, and ri-
gidity degradation of the combined wall are studied. The test results show that the main failure
forms of the four composite walls are basically the same. When the control displacement is small,
the wall only has small cracks in the corners. As the displacement increases, the small cracks
gradually appear along the direction of the steel layout, and slowly extend in this direction until it
penetrates, and finally the steel buckles and the wall is destroyed. The use of granulated concrete
and the installation of diagonal braces can improve the seismic performance of the composite wall,
but if these two factors are considered separately, the improvement effect of the use of pollterm
concrete on the seismic performance is better than the installation of diagonal braces.
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Figure 1. Construction site and foundation pit
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Table 1. Slight concrete strength
* 1. BRBRTINHRE

ESit] ETRs 2% (kg/m’) PR (MPa) B 3R 1 35 (B (MPa)
J1 400 0.78
R RORL R e L 12 400 0.81 0.78
3 400 0.77
Z1 600 1.12
PRI T 72 600 1.1 1.1
73 600 1.08

AEBARRALAE . SRR Q235B AL EFNAS, WS BT A A EAT S i B (ke KB iE S %

MVE[3 Mk, I ERE L 2.

Table 2. Mechanical properties of cold-formed thin-walled steel

F2 REEERNAFMEE

RS

et R 5

e PR B &

(ERERIEN] (MPa) (MPa) (MPa) HHE R (MPa)
L1 290.08 351.81 1.65 x 10°
WA EE C TR L2 288.21 344.23 1.65 x 10°
L3 295.25 354.21 1.65 x 10°
S 291.18 350 1.65 x 10°
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Figure 2. Device of low cyclically loading
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Figure 3. Displacement meter position
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Figure 4. Failure process of Q1
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Figure 5. Failure process of Q2
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Figure 6. Failure process of Q3
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Figure 7. Failure process of Q4
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Figure 8. Hysteretic curve of composite wall
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Figure 9. Skeleton curves of specimens
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Figure 10. Characteristic points on envelop curves
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Figure 11. Stiffness degradation curve of composite wall
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