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Boundary Condition Simulation Method

of Substructure Pseudo-dynamic Test

GUO Yurong!?, HUANG Qiang’
(1. College of Civil Engineering, Hunan University, Changsha 410082 ,China; 2. Key Laboratory of Building
Safety and Energy Efficiency of Ministry of Education, Hunan University, Changsha 410082,China)

Abstract: Based on the finite element analysis software OpenSEES, substructure pseudo-dynamic test
(PDT) method for frame structures was investigated. Substructure PDTs of a one-story one-bay steel
frame was conducted, in which three different kinds of boundary conditions were simulated. The correct-
ness of the PDT method was demonstrated by the agreement between the test results with complete bound-
ary condition and time history analysis results. For one-story, five-story, and eight-story four-bay rein-
forced concrete frames, substructure PDTs were also conducted with three different kinds of boundary con-
ditions. The considerable discrepancy between the test and simulation results occurs in hysteresis curve of
substructure columns when only horizontal displacement boundary condition was simulated. The simula-
tion accuracy of the hysteresis curve of substructure columns can be improved when both the horizontal

displacement and rotation boundary conditions are considered. The base shear was much less affected by u-
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sing simplified boundary condition, while its effect on first story drift can be ignored. The results can be

used for the design of substructure pseudo-dynamic tests.

Key words: substructure pseudo dynamic test; seismic performance; boundary conditions; OpenSEES
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Fig. 1 Flow chart of substructure
pseudo-dynamic test
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Fig. 2 Substructure pseudo-dynamic
test system based on OpenSEES
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socket-server command port
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Fig. 3 One-story one-bay frame model and simulation
of three types of substructure boundary condition
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Fig.4 Comparison of one-story one-bay frame simulation
results under different substructure boundary condition
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Fig. 7 Comparison of one-story four-bay frame simulation
results under different substructure boundary condition
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reinforced concrete frame
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Fig. 9 Comparison of five-story four-bay frame simulation
results under different substructure boundary condition
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results under different substructure boundary condition
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