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Abstract: In order to study the seismic behavior of cold-formed thin-walled steel walls with
diagonal braces, horizontal low cyclic loading tests for four full scale models of cold-formed thin-
walled steel walls were conducted. The effects of diagonal bracing, screw spacing and chord stud
bearing capacity on the seismic performance of the walls were investigated. The failure process
and main failure characteristics of all specimens were described, and the hysteresis curves,
skeleton curves, lateral stiffness degradation and energy dissipation capacity were discussed. The
results show that the arrangement of diagonal bracings result in an effective improvement of the
load bearing capacity, stiffness, and energy dissipation capacity of walls. However, the diagonal
braces increase the lateral performance limitedly, because the connection between the diagonal
brace and the transverse brace is weak and the buckling of transverse braces occurs early. As a

results, strengthening the joint construction can improve the lateral performance of wall
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furtherly. For the wall panel with a peripheral screw spacing of 50 mm compared with that of 100

mm., the load-bearing capacity, stiffness and energy dissipation of the wall are improved

obviously, but the ductility is decreased. In the case that the wall panel with a peripheral screw

spacing of 50 mm and the chord stud is strengthened, the ductility and energy dissipation decrease

significantly. The integrity of the wall panel has a great impact on the lateral performance of the

wall. In order to prevent the brittle failure, it is necessary to strengthen or change the splicing

manner of the panel splicing while reducing the screw spacing.

Key words: cold-formed thin-walled steel wall; diagonal brace; seismic performance; screw spac-

ing; ductility; energy dissipation
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Fig. 8 Skeleton Curves of Specimens
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Tab. 2 Characteristic Values of Skeleton Curves
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[kN+ (m e« rad) '] (kNem 1) | (kN*m 1)

W-1 | 39.16 | 34.93 | 44.35 59. 44 37.70 1 79.829 | 18.51 10. 83 2 314 2.285 9.24 7.39
W-2 | 48.80 | 41.17 | 56.49 66. 39 48.02 | 84.831 | 20.67 10. 83 2 585 2.061 11.77 9.42
W-3 | 78.71 | 47.57 | 89.02 69. 83 75.67 | 88.448 | 26.29 10. 83 3 287 1. 859 18.55 14. 84
W-4 | 78.97 | 46.19 | 87.92 69.93 74.73 | 73.851 | 25.39 10. 83 3175 1.599 18. 32 14. 65
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Fig. 9 Stiffness Degradation Curves of Specimens
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Tab.3 Energy Dissipation of Specimens
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