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Characteristics of earthquake ground motion influenced by seismic incident angle
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Abstract. It is generally assumed that seismic waves from bedrock propagate vertically upwards
when site seismic response is calculated. However, it is the fact that the seismic waves propagate
obliquely upward at a certain angle and that the characteristics of earthquake ground motion are
influenced by seismic incident angle, which is proved by more and more evidence. The site model
of single layer site is taken as an example in order to discuss the relationship between incident an-
gles of seismic wave and characteristics of earthquake ground motion, ground surface and bedrock
interface of which are assumed to be infinite horizontal planes. According to the principle of seis-
mic wave propagation, the seismic rays reaching the same point of the ground surface can be de-
termined, seismic waves of which can be also calculated. Making use of superposition principle,
the ground motion time history can be obtained. The method is used to calculate the theoretical
solution of displacement time history of site seismic response under P wave and the S wave of ob-
lique incidence. The correctness of the theoretical solution is verified by a comparative analysis.
The magnitude, duration, trajectory characteristics of the ground motion and its relationship with
the incident angle of the seismic wave are studied by applying the method . The horizontal dis-
placement caused by incident P wave and the vertical displacement caused by incident S wave and
the contour area are formed by the ground motion trajectory generally increase with the increase

of the incident angle. Conversely, the duration of the ground motion decreases.
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Fig. 1 Seismic wave propagation in single layer
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Tab.1 Seismic ray and arrival time (S wave)
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Tab. 2 Seismic ray and arrival time (P wave)
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Tab. 3 Seismic ray and source response (S wave)
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Tab. 4 Seismic ray source response (P wave)
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