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摘要摘要摘要摘要： 

防屈曲钢板剪力墙已被试验证明是优秀的抗侧耗能构件，但墙板嵌入受弯框架时，二者之间的相互作用尚需进一

步研究。为此进行了两层单跨钢框架内嵌防屈曲钢板剪力墙的试验研究，作为比较同时进行了两层单跨钢框架内

嵌非加劲钢板剪力墙与两层单跨钢框架内嵌组合钢板剪力墙结构的试验研究。在试验的基础上，对试件进行有限

元分析，比较了三类钢板剪力墙之间的性能差异。研究表明，防屈曲钢板剪力墙能够消除无加劲钢板剪力墙在水

平荷载下产生的巨大屈曲噪声，具有较大的初始刚度与承载力，拥有良好的延性与滞回耗能性能，而且由于其屈

服先于屈曲发生，对周边框架产生的附加弯矩很小；组合钢板剪力墙的性能与防屈曲钢板剪力墙相似，但由于后

期外包的混凝土发生脱离，内嵌钢板剪力墙会产生拉力带，不仅对框架产生不利影响，而且自身承载力、刚度与

耗能能力均有不同程度的退化。图32表1参12 
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Experimental study on three types of steel plate shear walls under cyclic loading

GUO Yanlin, ZHOU Ming, DONG Quanli, WANG Xiaoan 

Department of Civil Engineering, Tsinghua University, Beijing 100084, China 

Abstract: 

Buckling-restrained steel plate shear wall (BR-SPSW) has been proven to be an effective component 
for resisting lateral force and dissipating seismic energy. However, performances of moment-resisting 
frame structures with steel plate shear walls, especially the interactions between the walls and the 
frames remain to be investigated. An experimental study on a frame structure with BR-SPSW under 
cyclic loading was carried out, and as a contrast two more experiments on frame structures with non-
stiffened and composite SPSW were conducted. A finite element analysis on the three SPSW specimens 
was made, and the differences between the three kinds of SPSWs were discussed. It is shown that 
frame structures with BR-SPSW have little buckling noise under lateral force, and possess better 
stiffness, larger ultimate loading capacity, better ductility and more stable hysteresis energy 
performance than frame structures with non-stiffened SPSW. With its yielding happens before buckling, 
the unfavorable effect on the adjacent columns induced by BR-SPSW is substantially lower than non-
stiffened SPSW. Composite SPSWs have similar performances with BR-SPSWs, but after the covered 
concrete splits from the infill steel plate, tension field which brings additional moments to the frame 
columns appears in the steel plate, and ultimate load, stiffness and energy-dissipating ability of the wall 
all degenerate simultaneously.12Refs.In Chinese.

Keywords: steel plate shear wall   non-stiffened   buckling-restrained   composite   pseudo-static test   
tension field   hysteretic energy dissipating   lateral force resisting   

收稿日期收稿日期收稿日期收稿日期  修回日期修回日期修回日期修回日期  网网网网络络络络版版版版发发发发布日期布日期布日期布日期  

DOI: 

基金基金基金基金项项项项目目目目: 

通通通通讯讯讯讯作者作者作者作者: 郭彦林（1958—），陕西富平人，工学博士，教授

作者作者作者作者简简简简介介介介: 

作者作者作者作者Email: gyl@tsinghua.edu.cn 

参参参参考文考文考文考文献献献献：：：：



本刊中的本刊中的本刊中的本刊中的类类类类似文章似文章似文章似文章

1．何益斌;肖阿林;郭健;周海兵;黄频;.钢骨-钢管自密实高强混凝土偏压柱力学性能试验研究[J]. 建筑结构学报, 

2010,31(04): 102-109

2．常鹏;姚谦峰;.密肋复合墙体受剪性能试验研究及弹塑性数值分析[J]. 建筑结构学报, 2010,31(04): 116-123

3．高向宇;王永贵;刘丹卉;徐建伟;.端部加强型组合热轧角钢防屈曲支撑静载试验研究[J]. 建筑结构学报, 

2010,31(03): 77-82
4．董石麟;王振华;袁行飞;.一种由索穹顶与单层网壳组合的空间结构及其受力性能研究[J]. 建筑结构学报, 

2010,31(03): 1-8
5．樊健生;陶慕轩;聂建国;李婷;赵楠;.钢骨混凝土柱-钢桁梁组合节点抗震性能试验研究[J]. 建筑结构学报, 

2010,31(02): 1-10
6．张爱林;于劲;徐敏;刘显旺;刘会军;.低周反复荷载作用下十字形截面钢异形柱抗震性能试验研究[J]. 建筑结构

学报, 2010,31(02): 11-19
7．张爱林;于劲;徐敏;李健;刘会军;.低周反复荷载作用下T形截面钢异形柱抗震性能试验研究[J]. 建筑结构学报, 

2010,31(02): 20-28
8．石永久;熊俊;王元清;刘歌青;.多层钢框架偏心支撑的抗震性能试验研究[J]. 建筑结构学报, 2010,31(02): 29-

34
9．梁兴文;杨鹏辉;崔晓玲;邓明科;张兴虎;.带端柱高强混凝土剪力墙抗震性能试验研究[J]. 建筑结构学报, 

2010,31(01): 23-32

10．汪大绥;陆道渊;黄良;王建;徐麟;朱俊;.天津津塔结构设计[J]. 建筑结构学报, 2009,30(S1): 1-7

11．刘鹏;何伟明;郭家耀;郭伟邦;徐卫国;汪洋;.中国国际贸易中心三期A主塔楼结构设计[J]. 建筑结构学报, 

2009,30(S1): 8-13
12．王湧;周春;胡振青;岳建勇;.时代金融中心大厦结构设计方案比较[J]. 建筑结构学报, 2009,30(S1): 46-

48+58
13．包联进;姜文伟;陈建兴;周建龙;.某大型会议中心防屈曲耗能支撑结构设计[J]. 建筑结构学报, 2009,30(S1): 

134-138
14．李国强;胡大柱;孙飞飞;.半刚性连接组合梁框架足尺模型模拟地震振动台试验[J]. 建筑结构学报, 2009,30

(05): 39-47
15．蒋路;陈以一;汪文辉;蔡玉春;.足尺带缝钢板剪力墙低周往复加载试验研究Ⅰ[J]. 建筑结构学报, 2009,30

(05): 57-64

Copyright by 建筑结构学报


