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Study on the effect law of microbial induced calcite precipitation

technique on the permeability of granite residual soil
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Abstract: Granite residual soils are characterized by poor water stability, high permeability
coefficients, and susceptibility to damage by rainfall scour when used for roadbed filling. To explore
the effect of microbial induced calcite precipitation (MICP) technique on the permeability coefficient
of granite residual soils and the mechanism of action, the permeability coefficient of remodeled granite
residual soil specimens before and after MICP curing was measured, and the calcium carbonate
content, nuclear magnetic resonance scan, scanning electron microscope scan and X-ray diffraction

analysis were performed on the specimens before and after curing. The results showed that 1) The
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MICP technique can reduce the permeability coefficient of granite residual soil specimens by two

orders of magnitude, in the test range, the order of the influence degree of each factor on the

permeability coefficient from large to small is: cement concentration, number of cycles, infusion

volume, and the best effect is achieved when the infusion volume is 40 mL, the concentration of

cement is 1.0 mol/L and the curing cycle is 16 times. 2) The precipitation generated by curing fills in

the between the pores of the granite residual soil, resulting in poor connectivity between the pores and

a decrease in porosity, and overall the higher the calcium carbonate content near the injection end, the

better the curing effect. 3) The clustered calcite calcium carbonate effectively cemented the originally

loose soil particles, blocked the seepage channels between the soil particles pores, and reduced the

permeability coefficient of the specimen.

Key words: granite residual soil; permeability coefficient; microbial induced calcite precipitation

technique ; nuclear magnetic resonance; scanning electron microscope; X-ray diffraction
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Fig. 1 Grain gradation curve of granite residual soil
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Table 1 Basic physical parameters of granite residual soil

GPIN W BBERR | RRTEE | &SR
/% (grem™) (em-s™) (grem™) /%
19.65 1.819 1.37x10™ 1.768 17.42
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Fig.2 Cementing mold
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Fig. 3 Microbial curing device
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Table 2 The factor level of orthogonal experiment

R T WO S/ )
iH HETEW /L 1 GELAYS - GIN
(mol L")
K 30.35.40.45 0.5.1.0,1.5.2.0 10.12.14.16
RFEFFT | ALALALA, B,.B,.B;.B, C,.C,.C,.C,

£3  ERBET
Table 3 Orthogonal experiment design

ARG S e RS I b 2 1
Gl ABC, 9 AB,C,
G2 AB,C, G10 A,B,C,
G3 AB,C, Gl11 A,B,C,
G4 ABC, 12 AB,C,
G5 A,B,C, G13 ABC,
6 AB,C, Gl4 AB,C,
G7 A,B,C, G15 AB,C,
c8 A,B,C, G16 A,B,C,

A5 W Ak < https: //jtkxyge. csust. edu. cn/jtkxyge/home 3



5 T 2 %40 %

1.4 EEXWIET

AR SO B 4 i 16 8 il K Sk 15 3 %6 BN
H1 LA K G1 ~ G16 fb =i A 5% AR Ll e E 478 15 R4
(A

B4 FARKSERBEE
Fig. 4 Constant head permeability test device
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Table 4 Result of constant head permeation tests

EEGS | BBRE (em-s™) | idEESS | BBEREU(em-s)
Gl 5.48x10° G9 3.05x10°
G2 2.86x10°° G10 2.03x10°
G3 3.35x10° Gl1 4.04x10°°
G4 4.10x10°¢ GI12 5.05x10°¢
G5 4.00x10°° G13 2.99x10°
G6 3.29x10° Gl4 2.69%x10°
G7 2.80x10° G15 4.23x10°
G8 4.78x10°° G16 9.04x10°
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Fig. 5 Relationship between the test factors and the

permeability coefficient
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