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Strength and stability of embankment foundation
strengthened by MICP
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(1. Key Laboratory of New Techonlogy for Construction of Cities in Mountain Area, Ministry of Education; School of
Civil Engineering. Chongqing University, Chongqing 400045, P. R. China; 2. China Railway Engineering
Design Consulting Group Co. , Ltd. , Beijing 100055, P. R. China)

Abstract: Microbially Induced Calcite Precipitation (MICP) is a kind of novel biomineralization technique
that utilizes natural bacteria isolated from farm land to generate calcite in the pore of soils or rock fracture.
This technique could increase both the strength and stability of soil foundation. In this paper, Fujian
standard sand was used to process a series of MICP experiments and the mechanical properties were also
evaluated by static triaxial test under different confining pressures. It was found that the cohesion of sands
improved by 60. 1kPa after the MICP treatment. Then, Plaxis was also used to simulate the improvement
of soil foundation treated by MICP technique. The improvement of both strength and stability in the
embankment of expressway were measured by Shear Strength Reduction Methods. Result shows that MICP

technique reinforced the mechanical property of soil foundation, and the slope stability factor was improved
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from 1. 096 to 1.827 after treatment. The stability of expressway embankment improved significantly.

Meanwhile, the ultimate slope slip surfaces moved from slope foot to slope surface.

Keywords: microbially induced calcite precipitation; triaxial test; strength characteristics; embankment

foundation stability; numerical simulation.
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Table 1 The mechanical properties of standard sand
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Table 2 Basic Information of Sporosarcina pasteurii
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Fig. 4 Testing apparatus
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Table 3 Triaxial test parameters were determined
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Table 4 Basic parameters of plaxis numerical simulation

ok C/kPa  ¢/(")  E/kPa "

[ it TR 0.1 30 10 000 0.3
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Fig. 9 Plastic foundation filled embankment
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Fig. 10 MICP reinforcement of plastic-filled
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Table 5 Stability coefficient before and after reinforcement
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Fig. 11 Calculation of critical damage displacement
increment vector based on strength reduction of

embankment on natural foundation
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Fig. 12 MICP reinforcement ground embankment strength
reduction calculation under the critical damage

displacement incremental vector
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