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利用远程协同试验平台NetSLab,对一个多跨的桥梁结构进行了抗震试验研究。该平台

是基于客户机/服务器概念开发的,提出了供结构拟动力远程试验用的数据模型和应用协

议。它能够在远程结构实验室或计算机之间通过互联网传送控制和反馈数据。桥梁系统

由3个柱子组成,分别在湖南大学、哈尔滨工业大学和清华大学之间模拟。湖南大学站点

试验模型为GFRP约束弯曲型钢筋混凝土桥墩柱,哈尔滨工业大学站点试验模型为CFRP约

束剪切型钢筋混凝土桥墩柱,清华大学站点则进行数值模拟。对该桥梁进行了3个水准地

震作用下的远程协同拟动力试验,地震动加速度选用ElCentro波。试验结果表明,GFRP加

固柱具有良好的延性及抗震性能,CFRP加固可阻止柱子的脆性剪切破坏,有效地提高其滞

回性能及能量耗散能力,从而可大大地提高整个桥梁系统的抗震能力。  

Seismic response of a multi-span bridge is investigated in this study using an 

Internet based testing platform.The platform,NetSLab,was developed based on 

client/server concept along with a proposed data model and communication 

protocols.The platform is capable of transferring control and feedback data and 

signals among remotely located structural testing laboratories or computers 

connected by Internet.In these tests,a three-pier bridge system was simulated in 

which a glass fiber reinforced plastic(GFRP) retrofitted reinforced concrete pier 
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was tested physically in Hunan University and a carbon fiber reinforced plastic

(CFRP) reinforced concrete retrofitted pier was tested physically in Harbin 

Institute of Technology and the third one was simulated numerically in Tsinghua 

University.The bridge was loaded to simulate the responses under ground 

motions corresponding to earthquake hazards for a highly seismic location with 

63%,10%and 2% exceedance probabilities in 50 years.The experiments 

demonstrate that retrofitted column with GFRP has good ductility and energy 

dissipation capability,CFRP can prevent brittle shearing damage of RC short 

column,make ductility and the energy dissipation capacity of the column 

increase greatly thus improving the seismic behavior of the bridge system. 
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