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Seismic research into a multi — span bridge based on
remote concerted testing platform NetSLab

FAN Yun-lei', GUO Yu-rong', XIAO Yan''?

(1 MOE Key Laboratory of Building Safety and Energy Efficiency, College of Civil Engineering, Hunan University,
Changsha 410082, China; 2 Dept. of Civil Engineering, University of Southern California, Los Angeles, CA90089, USA;
3 School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract ; Seismic response of a multi-span bridge is investigated in this study using an Internet based testing plat-
form. 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 re-
motely located structural testing laboratories or computers connected by Internet. In these tests, a three-pier bridge
system was snmplated in which a glass fiber reinforced plastic ( GFRP) retrofitted reinforced concrete pier 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 Uhiver—
sity. The bridge was loaded to simulate the responses under ground motlons correspondmg to earthquake hazards for
a highly seismic location with 63% , 10% and 2% exceedance pl‘ObabllltleS in 50 years, The expenments demon-
strate 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 in-

crease greatly thus improving the seismic behavior of the bridge system.
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Fig.2 Flowchart of controlling remote concerted pseudo-dynamictest
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Fig.3 Integral structure model
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Fig.5 Hysteretic curves o column under input of 0.22¢g
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Fig. 6 Hysteretic curves of column under input of 0.4g
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