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Study on Nonlinear Fitting Results of Resonant Column Test
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Abstract: As important indexes for investigating soil dynamic characteristics, the dynamic param-
eters of soil play a significant role in seismic calculations. Using the GCTS resonant column de-
vice, resonant column experiments were carried out on silt, clay, silty clay, and silty sand. A
comparative study was conducted on the modulus ratio expression of the hyperbolic model using a
linear fitting method and improved nonlinear fitting method. The results show that the curves fit-
ted by the nonlinear fitting method are closer to the original data points than the curves fitted by
linear fitting method. In the low strain soil, the nonlinear fitting residual is less than the linear
fitting residual, and with an increase of strain, the nonlinear fitting residual gets closer to linear
fitting residual. In the large strain soil, the linear fitting residual is less than the nonlinear fitting
residual. The standard error and confidence interval width of the maximum dynamic shear modu-

lus Gdmax and reference shear strain ¥,, which was calculated by the nonlinear fitting method,
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are both smaller than the results calculated by the linear fitting method. The improved nonlinear

fitting method has a higher accuracy, stability, and application value than the linear fitting

method.

Keywords: resonant column test; dynamic shear modulus; nonlinear fitting
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Table 1 Soil properties and experimental parameters
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Fig.1 The residual distribution of silt soil
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Table 2 Fitting parameters
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W 1 5.846 9 0.133 2 (5.566 4,6.157 6) 7.388 5 0.742 3 (6.284 9,8.784 9)
2 5.981 6 0.093 3 (5.770 5,6.192 7) 6.569 5 0.525 2 (5.568 7,8.008 8)
Bt 1 39.154 27 1.034 22 (37.348 2,42.650 4) 1.782 86 0.179 1 (1.442 73,2.719 33)
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2 18.457 97 0.593 55 (17.115 27,19.800 68) 2.193 20 0.586 52 (1.670 309,3.192 65)
R 1 13.453 51 0.146 58 (13.017 44,13.881 17) 3.220 47 0.285 32 (2.715 44,3.352 68)
2 13.733 42 0.107 24 (13.497 39,13.969 45) 3.201 73 0.182 42 (2.798 79,3.201 73)
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Table 3 The modulus ratio at common strain points using the two fitting methods
o ik BB (X107 i
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i 1 0.983 5 0.968 6 0.864 6 0.762 3 0.391 6 0.243 5 0.060 5 0.031 2
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Table 4 The evaluating index of goodness of fit
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