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Shear strength characteristics of sand solidified by enzyme-induced carbonate

precipitation with waste face mask reinforcement

ZHANG Jianwei?, LI Xiang' , HAN Zhiguang' , BIAN Hanliang'
(1. School of Civil Engineering and Architecture, Henan University, Kaifeng 475004, China; 2. Kaifeng Technology

Research Center of Engineering on Soil Modification and Restoration, Kaifeng 475004, China)

Abstract: To further enhance the shear strength characteristics of sandy soils cured by enzyme-induced carbonate
precipitation (EICP) technology, and to improve the brittle damage characteristics of the cured sandy soils, the
abandoned disposable masks were blended into the sandy soils for improvement. Based on the triaxial compres-
sion test, the influence of different contents of the mask on the shear strength of EICP solidified sand was studied.
However, the change of the shear strength characteristics of improved sand and the benefit of mask reinforcement
were analyzed after changing the EICP drip rounds and the initial relative compactness of sand. The results show
that the best content of the mask is 0.2%. At this time, the peak partial stress of improved sandy soil increases by
59.9%-34% under different confining pressures, the cohesive force increases by 188%, and the internal friction angle
increases by 14.5%. The post-peak strength loss is effectively reduced and the brittle damage of cured sand is im-
proved. However, increasing the number of drip rounds and relative compactness could increase the peak partial
stress, cohesive force and internal friction angle, but the effect of mask reinforcement is slightly weakened. Finally,
mask reinforcement can improve the calcium carbonate generation rate, and the calcium carbonate generation rate
increases with the increase of drip rounds, but decreases with the increase of relative compactness.

Keywords: EICP; shear strength; cohesion force; internal friction angle; calcium carbonate formation rate;
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Table1 Physical-mechanical properties of sand

Effective particle size/mm

DlO D30 DGO

Specific gravity

Curvature coefficient Nonuniformity coefficient

0.13 0.3 0.66 2.65

1.05 5.07

Note: D,, means the mass of particles smaller than this particle size accounts for n% of the total mass of soil particles.
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Table 2 Physical-mechanical properties of face masks

Nonuniformity ~ Melting point/ Water absorption/ Tensile strength/ Elongation at break/ Tensile strength at break/
coefficient C % MPa % MPa
0.91 160 9.5 4.25 118.9 4.18
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