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Fig. 1

Elevation (a), angle iron details (b) and locale photo (c) of the model
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Fig.2 Modal of model structure
(a) model; (b) first order; (c) second order; (d) thind arder;
(e) forth order; (f) fifth order
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Fig. 3 Sine sweep vibration curve and
its Fourier spectrum
(a) time history curve; (b) Fourier spectrum;

(¢) frequency varying curve
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Fig. 4 Structural dynamic response excited
by sine sweep vibration
(a) time history curve of structural dynamic response (forward
sweep) ; (b) structural dynamic response curve in frequency
domain (forward sweep) ; (c¢) time history curve of
structural dynamic response (reverse sweep); (d) structural
dynamic response curve in frequency domain

(reverse sweep)
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Fig.5 Comparision of structural dynamic response
excited by forward and reverse sine sweep vibration
(a) structural dynamic response curve in frequency

domain; (b) local curve
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Virtual Realization of Shaking Table Test of Steel Frame
Structure in Sine-swept Vibration

LIU Hong-biao, ZHANG Qiang, LIU Xian-peng, ZHANG Bao-hua, TIAN Shuang-zhu
(Key Laboratory of Harbor & Marine Structure Safety, Ministry of Communications, Tianjin Research
Institute of Water Transport Engineering, Tianjin 300456, China)

Abstract

Based on the theoretic derivation, the representation of sine-swept function was obtained accurately, and
according to the structural model test, the fifth-order natural frequencies of five-story steel frame structure in
transverse direction were acquired. From the numerical simulation results of steel frame structure excited by sine-
swept vibration, the dynamic response of structure excited by sine-swept vibration in forward and reverse has the
little difference, and both of the results can be used as the evaluation index of the dynamic property of structure.
However, when designing the structure excited by sine-swept vibration table test, it should be decide that
whether to consider the influence of vibration table-board on the structure dynamic response and modified it based
on the dynamic properties of table-board. The conclusions mentioned can provide the theory basis for the desig-
ning the structural vibration table test in sine-swept excite and dynamic time history simulation.

Key words. shaking table test; virtual design; sine-swept vibration; structure response; steel structure





