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Abstract: The paper studies the free resonance vibration column test results of 189 Guangxi laterite samples by
mathematical statistic methods. The results show that the variation of dynamic shear modulus ratio of Guangxi
laterite in the middle strain range (5x10*~1x107*) is great with no law in damping ratio variability; in R
software, the paper fits the experimental data in nonlinear way by using the Davidenkov model, and statistical
data show good fitting effect, which an be used as recommended values for the dynamic nonlinear parameter of
Guangxi laterite; it was indicated that the dynamic shear modulus ratio of Guangxi laterite was at middle level
and the damping ratio of Guangxi laterite was smaller by comparing with the recommended value of cohesive soils
in published articles.
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Table 1 Statistics of dynamic shear modulus ratio
ESVE ok s RSN , , N g AR/
NP S5 M FrdEELS IR “FHE/R EX VN

GeiFEk SEEE M bR oy e ARFER, RERE BRI A
5x10° 0.992 2 0.992 0 0.003 1 0.3% 0.016 9 0.003 8 -0.153 7 0.400 4 0.4%
10° 0.984 4 0.984 0 0.006 0 0.6% 0.031 8 0.007 4 -0.033 8 0.151 8 0.8%
5x107 0.926 4 0.924 0 0.026 1 2.8% 0.123 5 0.034 0 0.207 0 -0.174 5 3.7%
10* 0.864 0 0.858 0 0.045 1 5.2% 0.210 0 0.056 4 0.393 8 -0.191 5 6.5%
5x10™ 0.570 7 0.544 3 0.100 0 17.5% 0.469 3 0.116 0 1.084 6 0.710 7 20.3%
107 0.406 1 0.373 0 0.103 2 25.4% 0.5317 0.113 0 1.424 5 1.752 6 27.8%
5x107 0.122 3 0.106 7 0.046 34 37.90v 0.369 0 0.048 0 2.702 8 12.337 7 39.2%
10 0.064 4 0.057 0 0.026 4 41.0% 0.244 3 0.027 0 39772 25.821 3 41.9%
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Table 2 Statistics of damping ratio
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Pl

5x10° 0.014 2 0.013 5 0.004 6 32.2% 0.032 0 0.006 8 0.444 7 1.034 2 47.9%
10° 0.017 6 0.016 9 0.005 7 32.3% 0.039 0 0.008 2 0.803 2 1.4759 46.6%
5x107° 0.033 2 0.031 6 0.011 5 34.7% 0.061 0 0.015 1 0.681 5 0.200 2 45.5%
10* 0.045 6 0.044 5 0.014 7 32.3% 0.074 5 0.021 2 0.486 4 -0.220 3 46.5%
5x10* 0.090 4 0.090 5 0.019 7 21.8% 0.098 6 0.028 1 0.097 2 -0.440 8 31.1%
107 0.112 5 0.110 8 0.020 3 18.1% 0.114 6 0.027 7 -0.038 8 0.0353 24.6%
5x107 0.147 2 0.147 9 0.023 3 10.2% 0.161 2 0.027 0 -0.540 5 1.297 5 18.3%
102 0.153 9 0.154 3 0.024 9 16.2v 0.172 0 0.032 3 -0.577 4 1.214 6 21.0%
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Table 3 Fitting Parameters and standard deviation

A 2B Yo K 1

K, K; 0(G/G,u) o(d)

0.971 4 0.987 4 0.000 701 -0.057 163

-0.083 707

0.157 709 0.057 19 0. 017 56

* 4 WEENSEITEHER SR

Table 4 Comparative analysis of fitted value and statistical average

G/G, (WEE-FYE)/ A (WAEE-FSE)/

Y WIAE SEEE WEE WEE SEE WEHE
5x10° 0.991 3 0.992 2 -0.1% 0.0186 0.0142 23.5%

10° 0.983 3 0.984 4 -0.1% 0.0201 0.0176 12.6%
5x10° 0.925 9 0.926 4 -0.1% 0.0312 0.0332 -6.4%

10 0.864 7 0.864 0 0.1% 0.0426 0.0456 ~7.1%
5x10™ 0.572 1 0.570 7 0.2% 0.0911 0.0904 0.8%

10° 0.404 2 0.406 1 -0.5% 0.1145 0.1125 1.8%
5x107 0.122 3 0.122 3 0.0% 0.1466 0.1472 —0.4%

102 0.065 7 0.064 4 2.0% 0.1520 0.1539 -1.3%
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Fig.5 The comparison chart of recommended value of Guangxi Laterite and other cohesive soil
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