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Large-scale direct shear test study on shear characteristics for
MICP-treated soil using biostimulation approach

LIU Agiang, XIE Liuyang, XIAO Yang, HUANG Xiaoli, GAO Yiming,

GOU Ruinan, CUI Hao
(School of Civil Engineering, Chongqing University, Chongqing 400045, P. R. China)

Abstract: Microbially induced calcium carbonate precipitation is a new and sustainable technology, which
includes bioaugmentation and biostimulation approaches. However, the existing related research is mostly
limited to bioaugmentation approach, while research on biostimulation approach remains relatively limited,
especially large-scale experiments. In this study, the surface soil along Jialing River in Chongqing is taken as the
research object, and the influence of different reinforcement degrees on the shear characteristics of large-scale
samples is explored based on biostimulation approach. In addition, the distribution of calcium carbonate content
in different directions was also determined. The results show that the stress-strain relationship of the specimen
before and after strengthening has changed from strain hardening to brittle fracture and strain softening. In terms
of dilatancy, the specimen shows a phenomenon of shear shrinkage before reinforcement, while the specimen

shows a slight shear shrinkage first and then a phenomenon of shear expansion after reinforcement. After
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reinforcement, the shear strength of the specimen has been greatly improved. The calcium carbonate content in

the sample decreases with the increase of the distance from the top surface of the sample, and the calcium

carbonate content in the sample presents a distribution pattern of high in periphery part and low in middle part.

The results of this study can provide reference for the application of biostimulation approach in field tests.
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Table 1 Main physical parameters of the test soil
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#/mm  AE A
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1.58 1.27 0.15 2.71 1.34  2.67
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Fig. 1 Sample preparation and biostimulation process
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Fig. 2 Large-scale direct shear device
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Fig.4 Shear stress and shear displacement curve of soil
with different reinforcement degrees based on

biostimulation approach
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curve of soil with different reinforcement degrees based on

biostimulation approach
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Fig. 6 Distribution of calcium carbonate content in reinforced soil samples based on biostimulation approach
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