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Abstract: The wave and vibration methods of seismic analysis are widely employed with under-
ground structures. Comparisons between the two approaches were conducted in the paper. First,
the wave method, i.e., the viscoelastic artificial boundary and pertinent equivalent nodal force
method, is introduced briefly. Second, the governing equation and finite element formulation of

the problem are presented to clarify the interrelation and distinction between the two methods.
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On the basis of standard numerical tests, it was proved that the vibration method is only applica-

ble to degraded cases, with assumptions of a rigid base and an SV propagating vertically upward.

Then, the comparison between the rigid base and the elastic base was conducted. The rigid base

was simulated through the vibration method, while the elastic base was simulated using the e-

quivalent nodal force method. The results showed that there are significant differences between e-

lastic and rigid bases in terms of ground surface displacement response and internal force response

of tunnel structures. Therefore, the influence of different site conditions was far from negligible,

and the analysis method should be carefully selected based on site conditions and whether a rigid

or elastic base is incorporated into the seismic design of underground structures.
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Fig.1 Two dimensional viscous-spring boundary
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