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In this research project, the theoretical
analysis as well as  experimental

measurement will be conducted on the
dynamic responses of a layered medium.
We will construct the theory of transient
wave propagation in a two dimensional
configuration (in-plane and anti-plane
motions) by the ray expansion method.
Furthermore, the exact theory will be
compared with the experimental results. We
measure the vertical displacement of the
layered medium on the top surface by
applying a point force with step time function,
which is obtained by the fracture break of a
capillary or pencil lead. A optimization
method based on the simplex algorithm
together with the theoretical analysis is
developed to obtain the material properties of
the layered medium system from the
waveform of the experimental measurement.
A complete methodology of using the
transient wave theory in estimating the
configuration and material properties will be
developed in this project.

Keywords: Inverse problem, Layered
medium, Ray Expansion method, dynamic
loading, transient wave
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y p E h CL CT CR
(kg/m’) | (GPa) | (mm) | (m/sec) (m/sec) | (m/sec)
. 1 1034 8512 110 14.8 | 44599 | 21959 | 2049.9
§o&? 2 1041 7280 85 24.0 | 5209.8 | 2034.8 | 1919.9
=5 [ 3 [025] 9140 96 13.5 | 3550.2 | 2049.7 | 18845
£ 174 {0421 9930 | 108 192 | 5269.2 | 19569 | 18492
= 5 1030 7120 117 341 | 47033 | 2514.0 | 2331.5
verse 11001 93412 | 1121 | 147 | 49716 | 2209.1 | 20742
calculation
Theoretical
034 | 8512 110 14.8 | 4459.9 | 21959 | 2049.9
value
Erron(%) | 109 | 2.00 1.9 0.67 11.5 0.63 1.19
R~ ZHEABETHRE - RRELEFEAELER)
P h C Cr Cr
Y (kg/m3) (Gpa) | (mm) (m/sec) (m/sec) (m/sec)
Ist 10377 | 83412 | 112.1 | 147 | 49716 2209.1 20742
2nd | 0330 | 80279 | 105.7 | 142 | 44168 22248 2073.6
3rd | 0368 | 8322.5 | 112.0 | 149 | 4852.8 2217.8 2079.5
4th 0279 | 8946.6 | 117.9 | 18.5 | 4099.5 2269.7 2097.5
5th | 0376 | 97182 | 1328 | 17.9 | 499838 22283 2091.9
6th | 0312 | 8196.6 | 1082 | 157 | 4290.7 22429 2084.3
7th | 0371 83502 | 1122 | 149 | 4888.1 2213.7 2076.6
R AR EAELSETHRRELRE
§ 0 E g C. Cr Cr
(kg/m’) (Gpa) | (mm) | (m/sec) (m/sec) | (m/sec)
Inverse {4011 83502 | 1122 | 14.9 | 48881 | 22137 | 2076.6
calculation
Thifl’li’écal 0.340 | 8512.0 | 110.0 | 15.0 | 4456.0 | 2196.0 | 2050.0
Ervor
i 903 190 | 221 |070] 9.69 0.81 1.30
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