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Experimental study of connections of frame-rocking wall system

CAO Haiyun PAN Peng WU Shoujun YE Lieping QU Zhe
( Key Laboratory of Civil Engineering Safety and Durability of China Education Ministry
Tsinghua University Beijing 100084 China)

Abstract: Frame-rocking wall system is a novel seismic force resisting structural system and the connections are
critical to realize the system. To promote the engineering application of frame—rocking wall system new connections
were proposed and a series of tests were conducted to investigate the performance of the connections. In the tests a
steel frame equipped with rubber isolators which has large deformation capacity was used to simulate the frame. Two
concrete rocking walls were fabricated. A new type of connection was adopted to assemble the frame and concrete
rocking walls. The tests mainly focused on the rotation capacity of the rocking wall with the novel connection and the
associated controlling effects. Interstory concentration factor ( DCF) was adopted to evaluate the controlling effects of
rocking wall with the connections. The results suggest that the connections ensure the rocking wall of a rotation
capacity of 0. 04rad both in-plane and out-ofplane. The rocking wall with the novel connections effectively controls the
interstory drift concentration and endows the structure with a uniform deformation mode when subjected to different
loading patterns.

Keywords: steel frame structure; rocking wall; connection; quasi-static test; deformation capacity; interstory drift;

controlling effect
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Fig.2 Connection between frame and rocking wall at floor LAJ
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Fig.3  Construction details of connection at

rocking wall bottom
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Fig.5 Details of rocking wall
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Fig.6  Test models
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Table 1

Loading cases for each model
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Fig.8 Loading scheme
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Fig. 10  Base shear and top displacement relationship

for loading case 1 of frame—rocking wall model
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Fig. 11  Deformation of connection at floor
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Fig. 14 Base shear and top displacement relationship

for loading case 1 of out-of-plane test
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Fig. 13 Photos of load case 1 for out of plane model
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Fig. 16  Relationship between base shear and top

displacement of rocking wall test compared with frame test
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Fig. 17 Schematic diagram of calculation
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Table 2 Overall stiffness K for each case
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Table 3 Story drift concentration factor
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Fig. 18 Displacement of frame and

frame-rocking wall models
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