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Experimental study on physical and mechanical properties of
expansive soil improved by EICP
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Abstract: In order to explore the physical and mechanical properties of weak expansive soil improved by urease
Enzyme-Induced Calcium Carbonate Precipitation (EICP) technique, the expansion characteristics and
mechanical properties of weak expansive soil treated by EICP were tested by soybean urease. The effects of
urease concentration, initial Ca®" concentration, enzyme-binder ratio, urine-calcium ratio and curing time on the
formation rate of calcium carbonate and free expansion rate were studied by orthogonal test of EICP multi-factor
ratio, and the optimum ratio of EICP reaction solution was determined. On this basis, the expansive soil was
improved by different dosages of EICP reaction liquid, and the effect was tested by free expansion rate test,
unconfined compressive strength test and triaxial compression test. The results show that when the content of

EICP reaction solution is 20% , the inhibiting is the best, and the mechanical strength and calcium carbonate
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formation rate of soil are the highest. The precipitate induced by soybean urease is calcite calcium carbonate,

which is attached to the surface of soil particles. It not only fills the pores of soil particles, but also cements the

skeleton particles of soil, hinders the contact between soil and water, improves the compactness and bonding

strength of soil, and finally improves the expansibility and mechanical properties of expansive soil.

Keywords: enzyme-induced calcium carbonate precipitation; expansive soil; expansion characteristics;

mechanical properties; microscopic mechanism
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Table 1 Basic physical properties of expansive soil

BAESRR/ % RRTHEE/ (¢g/em®)  WRW /2% BIRW,/%  BYEREL/ % BRI /kPa NS/ () AR/ %
15.9 1.78 35.21 16.1 19. 96 74.6 24.8 50.2
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Fig. 1 Extraction process of soybean urease solution
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Fig. 2 The influence of different factors on the formation

rate of calcium carbonate

H L 2RI B R 85 AR 7 4 7E C .Gy B, ByiX 4
il R 22 52 ) 23 Hh B S T S R AR AR A, X IR il
e B Hy 100 g/L W) hh Ca® ¥ B % #% 1 mol/L | i it
oAy 101 LA KPR 4% L o 1. 5 I, EICP K20 W b ik 2
5 A B R B R A (E X — B R R B AR T R
SAANRRBREREAL, X TR E THEEICP
N7 TR H B TR AR B 3 2 B B 5 B B T i 45 22
B, FEY R A 7 d B R A A R B R A

40 ¢ CoNRREREE CoWIMACIRIE BRI
By JRAEL TR 39.33

B g%

c, c B B T

SRR

3 AEEEREI A HEKENZIE
Fig.3 The influence of different factors on the free

expansion rate
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Fig. 6 The stress-strain curves of samples with different

EICP reaction liquid contents were obtained
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Fig. 7 The effect of EICP reaction solution content on the

compressive strength of the sample
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Fig.8 The deviatoric stress-strain relationship curves of improved soil samples with different EICP reaction solution contents
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sample under different EICP reaction solution content
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