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Experimental Study of Seismic Behavior of Cold-formed Thin-walled
Steel Shear Walls Using Self-piercing Rivets With Openings

YAN Weiming, ZHAO Jincheng, XIE Zhiqiang, SONG Linlin
(Beijing Key Laboratory of Earthquake Engineering and Structural Retrofit, Beijing University of Technology,
Beijing 100024, China)

Abstract:; To study the seismic behavior of the cold-formed thin-walled steel shear walls of using self-
piercing rivets with openings, 8 full scale of 3 m x2.4 m (height by width) specimens were tested under
monotonic loading and cyclic loading, respectively. Factors that influence the seismic behavior of cold-
formed steel stud walls including loading pattern and opening ratio were studied, and the failure
mechanism bearing capacity stiffness ductility and energy dissipation coefficient of specimens were
obtained. Results show the shear resistance of the cold-formed thin-walled steel shear walls of using self-
piercing rivets with openings under monotonic loading is higher than that of the low-cycle reciprocating
loading. However, with increasing the size of the hole, the influence of the loading method of the shear
resistance is weakened. The damage of the wall specimen mainly occurs at the corner of the wall and both
sides of the opening. The ductility coefficient of the wall is between 1. 67 and 3. 36; the coefficient of
energy dissipation is between 0. 60 — 0. 73. With increasing the wall hole size, the ductility increases,
and the wall lateral stiffness and the bearing capacity decrease.
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