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Abstract

Compared with traditional chemical grouting reinforcement technology, microbial induced cal-
cium carbonate reinforcement technology (MICP) can effectively improve the strength, permea-
bility and erosion resistance of sand, and the microbial grouting material is a solution or suspen-
sion, and traditional cementitious materials. Compared with the advantages of low viscosity, good
fluidity, adjustable reaction rate and less environmental pollution, the bacteria liquid and the ce-
ment solution (mixture of urea and calcium chloride) are poured into the sand column, and the
sand column is strengthened by four-round grouting. Based on the unconfined compressive
strength test, the effects of sand particle size distribution and solution concentration on the rein-
forcement effect of sand columns are analyzed. Combined with electron microscopy scanning, the
microscopic mechanism of microbial grouting reinforcement technology was explored. The expe-
rimental results show that there is obvious calcium carbonate formation between the sand par-
ticles, and the formed calcium carbonate exhibits the structure of the membrane and the shape of
the particles, and the sand particles are bonded and filled. A more compact whole is formed to im-
prove the impermeability and compressive strength of the sand column. At the same time, the ap-
propriate concentration and particle size play a role in promoting reinforcement.
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Figure 1. Schematics of microbial induced calcite precipita-
tion [9]
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Figure 2. Schematic process of bio-cementing sand particles [11]
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Table 1. Particle grading table
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Figure 3. (a) fine sand sample; (b) coarse sand sample
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Table 2. Permeability changes with different particle sizes
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Figure 4. Permeability changes with different particle sizes
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Table 3. Permeability changes with different concentrations
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Figure 5. Permeability changes with different concentrations
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Figure 6. (a) Pressure damage of sand sample; (b) Pressure damage of sand sample; (c) Pressure
damage of sand sample
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Figure 7. (a) The micro structure of sand sample; (b) The micro structure of sand sample; (c) The micro structure of sand
sample
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