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Deformation and control mechanism of MICP-treated expansive soil
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Abstract: Due to its strong hydrophilicity, the expansive soil will show significant volume expansion when soaked in water,
which can cause hazard to the structures such as channels and embankments. Based on the capability of microbial induced
calcite precipitation (MICP) to stabilize and improve the structure of soil body, the experimental and mechanism researches are
conducted on the expansive soil treatment by Sporosarcina pasteurii through MICP. The results show that treating the expansive
soil with Sporosarcina pasteurii can effectively suppress the swelling deformation of the expansive soil. The swelling inhibition
can be up to 99.8% under the optimized microbial solution dosage. The free ions such as sodium, calcium, manganese and
aluminum from the expansive soil mineral will form calcite particles through the reactions with the bacteria solution which can
cement the soil particles, while the bacteria activities will induce the transformation of montmorillonite in the expansive soil

into illite, which significantly inhibits the swelling capability and volume deformation of the expansive soil.
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Table 1 Basic mechanical characteristics of expansive soil
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Fig. 1 Vertical swelling under different experimental situations
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Fig. 2 Effects of different microbial solution dosage on vertical

swelling
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Fig. 3 Effects of different curing time on vertical swelling
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Fig. 4 Water contents after expansion stabilized under different

curing time and water contents
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Table 2 Test results of mineral components
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Table 3 Relative compositions of clayey minerals
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Fig. 5 Change of major clayey mineral composition in expansive
soil
AP, BEAK L AR AR T 32 B e i S
AREERSKIEYGIE, SA S R, AR
Ko HEARRBIIK b, FFBCA AR S A
JRAFAE, RIET] ASENT, A AR 1 A RZAK AT N
R E T LT SRS 'R SRR TSRS
JRI
AW, ORI\ ERKEELC K+
I, A RAERE TR A KA 0 5 A 1
ARTEFRIA AL, S BEAR T B AR P 1 5B
Frg e, BRI T &0 VR SR KoK, A
RAMH] T K LK IR .
3.2 AEEIRS
N T FERCEY S YU Y i AR R IR T A b 1
oA, SR BB AL PR J5 AR AK ST T
W, WE7HR. BET7ARL SCEEA BRI i
DA LARRRL R I S UL BEAR]L nm /A (177 i
AL, FEIAAASLIR,  FAE R T 0 RORLLE JR) 7
REFFMEIRE:, W MRS RIS R, i4s
I AR R S, 0 K i 2 R 2K = A 4]
TERT, ke C(a) From. TAALER A K 4 0 K] s>
XA RS R R A BRI AR YE, WEle (b).
R e s 27 | =

(a) (b
6 BRI YIS IR S RO RRER $5 45 &tV e S i [
Fig. 6 SEM images of expansive soil before and after MICP

treatment
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