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Experimental study on solidification of soft clay based on MICP
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Abstract: At present, the microbial-induced calcium carbonate (MICP) solidification technology is mainly used in porous sand
which is easy to be grouted and connected, but rarely used in low-permeability silt. Based on the results of MICP solidification
of sandy soil, using Sporosarcina pasteurii to solidify soft clay, the shear strength index increases obviously with the increase of
curing time, the water content decreases greatly during the solidification process and the mechanical properties are improved
obviously after solidification, which shows that it is feasible and effective to solidify soft clay by using the MICP technology. In
order to understand the solidification mechanism of Sporosarcina pasteurii on the soft clay, the change rules of mineral
composition before and after solidification are compared by means of XRD and SEM, and the chemical reaction relationship
between Sporosarcina pasteurii and nutrient salts, mineral ions in the soft clay during solidification was determined, and

revealed the strengthening mechanism of microbial solidification.
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Table 1 Physical property indexes of solidified MICP-treated soft clay
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Fig. 1 Statistics of gradation curves of typical soft clay in China
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Fig. 2 Relationship between internal friction angle and nutrient
solution concentration (7 d)
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Table 2 X-ray diffraction analysis of before and after MICP-treated soft clay
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Fig. 3 Relationship between internal friction angle and curing age
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Fig. 4 Relationship between water content and curing age (7 d)
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Fig. 5 Relationship between dry density and curing age (7 d)
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Fig. 6 Comparison of X-ray diffraction patterns of MICP-treated

soft clay
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Fig. 7 Images of MICP-treated soft clay under SEM
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Fig. 8 Crystal holes formed by microbial solidification of softclay
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Fig. 9 Apparent change of sample (7 d)
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Fig. 10 Mechanism of Sporosarcina pasteurii on MICP-treated soft

clay
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