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Natural vibration properties of engineering sites considering bedrock effect
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(School of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048, China)
Abstract: The resonance effect between the building and its site is one of the main reasons for the
earthquake hazards. It is essential to study the natural vibration properties of the site to avoid
resonance. However, the underlying bedrocks are generally regarded as an absolute rigid body
when the conventional methods are used to ascertain the natural vibration properties of engineer-
ing sites. It is not always conformed with factual cases for which the interaction between rock and
soil is neglected. For this reason, a method for calculating the natural vibration period of sites is
presented, which can be used to consider the effects of the bedrock. The method can achieve the
response spectrum composed by the maximum response value and the corresponding harmonic cy-
cle, with maximum response values calculated by the interfacial wavelet algorithm under the ac-
tion of different periods of harmonic wave from the bedrock, which is assumed as an infinite elas-
tic half space. The response spectrum is called harmonic exciting spectrum with which to distin-
guish the seismic response spectrum for the single degree of freedom system in earthquake engi-
neering. The method is used to calculate the natural vibration period of a project site, with the
calculating results agreeing with the reference data. By changing the wave impedance parameters
of bedrock, the natural vibration properties of the site considering bedrock effect are studied. Re-
search shows that the values of natural vibration period of the site is not affected by bedrock de-
formation, but it can expand its influence scope. The conclusion is of adverse effects on building
design avoiding resonance effect.
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