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Experimental study on shear wave velocity characteristics of microbial
gas production de-saturated sandy soil

LV Mei-tong, ZHANG Ding-wen”, SHEN Chen, ZENG Biao
(School of Transportation, Southeast University, Nanjing 211189, Jiangsu, China)

Abstract: Based on shaker model tests, shear wave velocity measurements were carried out using a pre-vibration
technique through an array of accelerometers at different depths. The variation of shear wave velocity during microbial
gas production in the shaker test was investigated. A quantitative relationship between saturation and shear wave velocity
during microbial gas production was established. The results show that the shear wave arrival time increases as saturation
decreases and the shear wave velocity obtained during the desaturation of microbial gas production decreases
significantly. The shear velocity decreases as the saturation decreases. The rate of shear velocity decreases as the
saturation decreases to 90%. Due to the self-weight of the sand and bubble overflow, the value of the equivalent shear
wave velocity of the sand in the lower part of the model box is greater than that in the upper part. In the process of
microbial gas production and de-saturation treatment of liquefiable foundation, the corresponding curve relationship is
satisfied between the equivalent shear wave velocity and saturation in the shaking table test. It is effective to describe the
change of saturation during microbial gas production by shear wave velocity. The experimental results in this paper can
provide a basis for the engineering application of the microbial desaturation method in field experiments.
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Table 1 Physical properties of the tested sand
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Fig. 1 Grains size distribution curve of the sand
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Fig. 2 Shakers and laminated shear boxes
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Fig. 3 Distribution of sensors
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Table 2 Shear wave speed test conditions
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1 30.2 0.00 100.0 40.9
2 30.5 0.78 94.3 41.2
3 30.0 1.87 90.2 40.5
4 30.8 2.95 84.6 41.1
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Fig. 6 Variation law of shear wave velocity with reaction time
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Fig. 7 Relationship between shear wave velocity and
saturation
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