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Study on Real Time Hybrid Simulation Test of an Eccentrically

Braced Frame as Test Sub—structure
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Abstract:Real—time hybrid simulation is a new method of structural seismic test. A hybrid simulation test sys—
tem is established, which includes the numerical simulation computer based on OpenSees finite element software, the
target computer with time delay compensation function and the electro—hydraulic servo control system. Furthermore,
the Simulink numerical simulation model is established in MATLAB, and an adaptive feedforward time—delay com—
pensator based on displacement prediction is proposed. Finally, a single story and three span high—strength steel

composite eccentrically braced steel frame structure was considered as the prototype, the single story steel frame with
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the eccentric brace was considered as the test sub—structure, and a real—time hybrid simulation test of a 1/2 scaled

model was carried out. The experimental results show that the maximum time—delay compensation error and maxi—

mum amplitude error of the system increase with the increase of overall response peak acceleration of the model, but

all of them are within the tolerance allowable range. At the same time, the hybrid simulation test system has good sta—

bility and accuracy, and can be used to test the seismic performance of the eccentrically braced frame as the test

sub—structure.

Key words:real —time hybrid simulation; OpenSees; adaptive feedforward delay compensation; eccentrically

braced frame; substructure
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Tab.1 Mechanical properties of the specimen
Kok 44 F ] S/ (mmxmmxmmxmm ) FEAR T A A /mm? 1./(10°mm*) 1,/(10°mm*) E./GPa G./MPa
HE4AE H125 x 125 x 10 x 10 3550 9.25 3.26 206 80
HESR H140 x 100 x 10 x 10 3200 991 1.68 206 80
LA H100 x 100 x 10 x 10 2 800 449 1.67 206 80
FEREGR B H180 x 100 x 10 x 10 3 600 17.9 1.68 206 80
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Fig.3 Comparison of analysis results under different

substructure boundary simulation conditions
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Tab.3 Maximum phase and amplitude error
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TH 1 +0.005 20 +0.003 20 +5.205
T2 +0.006 21 +0.003 60 +6.512
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T 4 +0.009 61 -0.021 20 -5.822
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Fig.8 Time history curves of displacement under different working conditions
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