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Experimental study on effects of water content on small-strain shear
modulus of undisturbed loess
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Abstract: The small-strain shear modulus and degradation mode of soils provide the important fundamental information for
analyzing and evaluating the dynamic response of soils to earthquake in geotechnical engineering. The resonant column tests on
the undisturbed loess with different water contents and confining pressures are carried out to investigate the effects of the water
content and confining pressure on the small-strain shear modulus. The results show that the water content and confining
pressure have significant effects on the shear modulus and degradation mode of the undisturbed loess. More specifically, udner
the same water content, the shear modulus increases with an increase in the confining pressure, while an increase in the water
content leads to a decrease in the shear modulus. The loess with high water content and low confining pressure shows faster
shear modulus degradation. According to the test results, the correlation between the fitting parameters 4 and » in Hardin’s
equation and the water content is analyzed, based on which a modified Hardin’s equation considering the water content is

established to predict the maximum shear modulus Gmax of the undisturbed loess.
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Fig. 1 Grain-size distribution curves of Lanzhou loess
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Table 1 Basic physical properties of Lanzhou loess
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Fig. 3 G- y curves of undisturbed loess with different water

content
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Table 2 Values of maximum shear modulus Gmax of undisturbed

loess with different water contents and confining pressures

(MPa)

il i HAKE
/kPa 3.0% 7.0% 10.0%  14.0%  18.0%
25 116.05 91.56  70.97  58.51 43.23
50 13507 11331 9529 7980  61.91

75 153.03 132.53 110.14  94.23 78.35
100 169.18  146.69 127.69 109.35 88.04
200 207.94 180.16  156.44 14378 114.54
300 243772 21743 19210 171.85  146.04
400 27725 25636 22059 20192  173.96
500 314.64 290.09 245.05 22823 191.73
600 33841 318.89 27030 25122 21544
700 376.63  348.81 29345 276.85 23496
800 40836 37471  319.53 30198 251.14
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Fig. 4 G/Gmax ~ y curves of undisturbed loess with different water

contents
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Table 3 Fitting results of undisturbed loess with different water

contents
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Fig. 6 Variation of fitting parameters with water content
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