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A 1D TIME-DOMAIN METHOD FOR IN-PLANE WAVE MOTION OF FREE
FIELD IN LAYERED MEDIA

“LIU Jing-bo , WANG Yan

(Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: A 1D finite element method in time domain is developed, which is used to calculate the in-plane
wave motion of free field in elastic layered semispace by oblique seismic incidence. First, the layered semispace
is discretized virtually according to the propagation characteristic of elastic wave. Then, the finite element method
with lumped mass and the central difference method are combined together to establish the 2D wave motion
equations. On the basis of the discretization principle and by the advantage of the explicit finite element method,
the 2D wave motion equations can be transformed into 1D equations. By solving the 1D equations, the
displacement of nodes in one vertical line can be obtained. Finally, the wave motions of the whole free field are
determined on the basis of the characteristic of traveling wave. As an example, P-wave is assumed as the incident
wave. Theoretical analysis and numerical results demonstrate that the proposed method possesses high accuracy
and good stability.
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Fig.1 Reflection and refraction of P wave on the interface

Cop _ Ca _ Cm Gy _ Cp —c (1)
sing sing, sing, sing, sing,
Jerb, e Ml ey 730904 S BRI PBAEA P iR A% S i
B o R, sl 2 s

PP 4
Wb G
Cx
X
4
P
yy

2 ORISR 56 2R
Fig.2 Relation between wave velocity and horizontal apparent
wave velocity
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Fig.3 Finite element model of the layered half-space
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Fig.4 Propagation velocity of input P wave with different

incident angles in the finite element model
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