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Discussion on Testing Soil Compactness by Rayleigh Wave Exploration
Yang Tianchun'  Xiao Qiao]ing2
(1. College of Civil Engineering, Hunan University of Science and Technology, Xiangtan Hunan 411201;

2 College of Electromechanical Engineerings Hunan University of Science and Technology, Xiangtan Hunan 411201 China)

[Abstract] There isa nonlinear relationship between the velocities of Rayleigh and the compactness of soil in Rayleigh w ave ex-
ploration. So. nonlinear inverse method is employed to obtain the compactness date based on the Rayleigh velocities. An artificial neu-
ral network is adapted to inverse the compactness instead of the regression analysis method. According to the comparison between the
artificial neural network results and the result of impregnation sand method’ s at the same condition the mean absolute error is
1.188 6%, and the average relative error is 1. 221 4%. Tt illustrates that the artificial neural network method is feasible in compact-
ness reversion, and its precision is higher than the regression analysis method.
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1
&/ (geem ) K/ % v (m°s ™D 0/ (grem ) K/ % v/ (m°s D
1 1. 890 97. 88 228 8 1. 803 93.37 180
2 1. 894 98. 08 228 9 1. 755 R2.55 155
3 1. 911 98. 96 268 10 1. 831 95.45 216
4 1. 906 98 71 234 11 1. 794 R2.91 256
5 1. 834 98. 29 296 12 1. 881 9. 09 232
6 1. 887 97. 72 206 13 1. 904 H. 72 199
7 1. 801 93. 27 226
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2N K Vi 0.005 3% ~
1 . BP 4.608 6% . 0.005 7% ~4.725 8%
) 14 ~18 , 1. 188 6%,
( 2). BP 1. 221 4%. [7]
: 2.43%. ,
2 , ) .
2
BP
0/ (geem ) K/% vi/) (m°s™ 1) /% /% /%
14 1. 755 92. 55 155 92. 545 0. 005 3 0. 005 7
15 1. 831 95. 45 216 95. 429 0.0210 0.022 0
16 1. 794 92. 91 256 97. 519 —4 608 6 4.725 8
17 1. 881 96. 09 232 97. 153 — 10629 1. 094 1
18 1. 904 94. 72 199 94. 475 0.245 2 0. 259 5
1. 188 6 1. 221 4
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