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3-D Numerical Analysis of Dynamic Response
of Lock Chamber System
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Abstract ; In order to discuss the dynamic deformation characteristics and evaluate the seismic per-
formance and dynamic response of interaction system including lock chamber-soil foundation, both
response spectrum and time-history analyses of chamber lock interaction system subjected to hori-
zontal and vertical seismic action are conducted respectively by using subspace iteration method to
obtain natural frequencies and modes,and solving dynamic equations by Newmark$ implicit meth-
od with considering geometric nonlinearity based on the computational FEM model. The numerical
results show that the maximum horizontal displacement of lock chamber and the maximum tension-
al stress are 42. 5 mm and 1. 39 MPa respectively. It can be concluded that the results from re-
sponse spectrum and step-by-step integration methods accord with each other well and meet the re-
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quirements of the seismic code.
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Fig.1 The cross-section of ship lock
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Fig.2 3-D computational model for numerical analysis
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Table 1 Material parameters
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Fig. 3 The modes of lock chamber system
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Fig. 4 The modal participation mass
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ment under y direction
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ment under y and z direction
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Fig. 9 contours of the maximum stress under seis-

mic action in y direction
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Fig. 10  Contours of the maximum stress under

seismic action in y and z direction
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Table 2 The results of response spectrum analysis
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Fig. 11 Time histories of seismic wave acceleration
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Fig. 12 Time-history of horizontal displacements of lock chamber under seismic excitation
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Fig. 13 Contours of transverse displacement under

seismic action at peak value moment
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Table 3 Results comparison of time-domain analysis

and response spectrum analysis
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