A semi-analytical approach for solving surface
motion of multiple alluvial valleys for incident
O plane SH-waves
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Motivation
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® 0 Present method

o) = | BLR_E$T_x'1kp(s)dB<s>

v v
Degenerate kernel Fundamental solution
Kf (5, %), [s| > x| inx—s|
K'(s,X), [x| >
/O No principal value CPV and HPV
K®(s, X)

Advantages of degenerate kernel
1. No principal value

2. Well-posed

3. Exponential convergence

4. Free of boundary-layer effect
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Separable form of fundamental
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U(sx)=—izH" (kr)/2 =

T(s,X) = 3Ua(:x)

L5 = 2060
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Degenerate (separate) form of
fundamental solution (2-D)
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o Jump behavior across the boundary
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Adaptive observer system
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® Linear algebraic equation
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Explicit form of each submatrix and
vector

Truncated terms of
Fourier series
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SH-Wave

Image technique for solving half-
plane problem

Alluvial

SH-Wave
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® 0 Take free body

SH-Wave

SH-Wave {}
SH-Wave
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Linear algebraic system of the
Inclusion problem

Matrix field
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o Flowchart of present method
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A half-plane problem with a semi-
® circular alluvial valley subject to the SH-
wave
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Surface amplitudes of the alluvial
valley problem
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Limiting case of acanyon  \_ J
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Limiting case of a rigid alluvial
valley

Present method 7 =2,u' /" =10%,p"' 1 p™ =2/3
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Soft-basin effect
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No boundary-layer effect
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A half-plane problem with two alluvial
valleys subject to the incident SH-wave
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o Limiting case of two canyons —_ —~_ —
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Tsaur et al.’s results [103]
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alluvial valleys

Surface displacements of two

Present method n=2,u' /4" =1/6,p' [ p™ =2/3
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A half-plane problem with a circular
Inclusion subject to the Iincident SH-wave
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Surface displacements of a inclusion
problem under the ground surface

y =90

} i
| 4
| I
| 1

'1/6p /,0 =2/3

Present nﬁethod n = 2 ,u / y

| B
PT
- | LTS
1
|

1
]

I
I
I’
o
AVATATDZTN
VvV
1
I

=2
— e s
l\.- | L

wia I S

Tsaur etal.’s results-[102]-

: When I solved this problem I cotld find nio pubhshed results Tor

3 - comparison. I also verified my results using the limiting cases. I did not

* have the benefit of published results for comparing the intermediate

* cases. [ would note that due to precision limits in the Fortran compiler
that I was using at the time.
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Limiting case of a cavity problem
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Lee and Manoogian’s [53] for the cavity case.
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A half-plane problem with two circular
Inclusions subject to the SH-wave

I — Matrix

» X

SH-Wave
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Limiting case of two-cavities
problem

n=01 n=0.25 n=0.75
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Jiang et al. result [95]
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o Surface amplitudes of two-inclusions
problem

Present method #' /™ =1/6,p' 1 p™ =2/3,D/a=25

Amplitude
Amplitude

Amplitude
N ©
Amplitude
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O Conclusions

A systematic way to solve the Helmholtz problems with
circular boundaries was proposed successfully in this paper by
using the null-field integral equation in conjunction with
degenerate kernels and Fourier series.

The present method is more general for calculating the torsion
and bending problems with arbitrary number of holes and
various radii and positions than other approach.

Our approach can deal with the cavity problem as a limiting of
Inclusion problem with zero shear modulus.
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o Some findings

o ©

Tsaur et al.2004

. . Present method
Analytical solution

Present method Tsaur et al.
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O Thanks for your kind attentions.

You can get more information from our website.
http://msvlab.hre.ntou.edu.tw/
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