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Analysis of time history responses of engineering structures
during earthquakes based on state space theory
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3. Guangzhou Constructive Commission , Guangzhou 510001, China)

Abstract: The engineering structure time history response in earthquakes was analyzed by means of state
space theory. The state equations of the engineering structure time history responses were established with
the inhomogeneous solutions given on the basis of the structure dynamic equations and the state variables.
The Kely-Hamilton method, the state space method and the fine integral method were applied with the
corresponding computing format and programs to solve the matrix exponential function. Several numerical
examples demonstrate that the state space method has better accuracy and higher efficiency for analyzing
structures dynamic time history responses.
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Tab. 1 Analysis result of structural dynamic time history response
X L3I 2 R R REA UEE KRS PRGNk IR 075 21 5 v vk
i Xi X X, X X, X X, X X, X X X
At 0.002 2 0.3831 0.002 5142 0.381800 0.003 0.382 0.006 0.376 0.006 05 0.36600 0.00673 0.364 00

2At  0.036 6 1.417 0 0.038 067 1.411 600 0.038 1.412 0.045 1.420 0.0525 1.340 0 0. 050 5 1.3500
3Ar 0.171° 3 2.7950 0.17559 2.781 00 0.176  2.781 0.170  2.790 0.196 2. 640 0. 189 2. 680
4Ar 0.476 4. 121 0. 486 02 4.093 60 0.486 4.094 0.520 4.120 0.490 3.920 0. 485 4. 000
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6Ar  1.629 5. 359 1.657 0 5.290 5 1.657  5.291 1.72 5.33 1. 54 5.31 1.58 5. 34
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Tab. 2 The largest displacement of every storey (unit: mm)

2 1 2 3 4 5
Wilson-6 #: 3.93  7.37  10.34 12.84  14.39
] 2/s 6.04  6.06 6.10  6.14  6.14
IRASZS 3.99 7.53  10.65 13.30  14.87
FE /s 6.04  6.06 6.10  6.12  6.12
#3 EBE&EXAE B . mm)

Tab.3 The largest inter-storey displacement (unit: mm)
2 5 1 2 3 4 5
Wilson-6 #: 3.93  3.53  3.23  3.00 1.94
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Fig. 1 Time history response curve of displacement
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