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Wave Transmitting Boundary by CIP Method

in One and Two Dimensional Elastic Solids
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When analyzing the wave propagation problem in the infinite or semi-infinite elastic solids, the
numerical device which can transmit the outgoing waves should be attached to the boundary of the finite
analytical region. Generally the discrete models are installed at the boundary. But, in this research, we
propose a new method which combines the CIP method to the finite element method. Its validity is
presented by analyzing one dimensional rod model subjected the impulse load, and two dimensional ground
model loaded in also analyzed.
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Notation

[M]: mass matrix

[C] : damping matrix

[K]: stiffness matrix

{x}: displacement vector
{f}: impulsive force vector
i : nodal number
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{u}, : displacement vector in n-dimension
{a}n: stress vector in n-dimension
{g}n : strain vector in n-dimension

[D], : stress-strain matrix in n-dimension

[0],* matrix of partial differentiation
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Fig.2 1D analytical model

Table 1 The material property (1D)

L Length 99m

¢, |Swave velocity| 120m/s
P Density 1500kg / m®
A | Section area 1m?

v | Poisson ratio 0.4

N | Number of nod 100
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Fig.3 2D analytical model
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Table 2 The material property (2D)

Ly, Ly Length 20m
Cs SH wave velocity| 120m/s
P Density 1500kg / m®
t Thickness Im
v Poisson ratio 0.4
N Number of nod 421
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Fig.4 Displacement behavior of nod 1 (1D)
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Fig.5 Displacement behavior of nod 1 (1D with CIP)
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Fig.6 Displacement behavior of nod 100 (1D with CIP)
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Fig.7 Displacement behavior of all nod (1D with CIP)
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Fig.8 Displacement behavior of nod 100
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Fig.9 Displacement behavior of nod A (2D)
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Fig.10 Displacement behavior of nod A (2D with CIP)
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Fig.11 Displacement behavior of nod 1 (1D comparison)
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