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Shear behaviors of biostimulated MICP-treated sand under
dry-wetting cycles

ZHANG Tingting, FANG Qingyun, CUIl Hao
(School of Civil Engineering, Chongqing University, Chongqing 400045, P. R. China)

Abstract: Dry-wetting cycles caused by rainfall, evapotranspiration, and fluctuating water levels reduce the
strength of river and lake bank slopes, leading to landslides. Therefore, environmentally friendly reinforcement
techniques are needed. This study aims to investigate the mechanical evolution of biostimulated MICP-treated
sand under dry-wetting cycles. In the tests, bank sand was first reinforced by activating indigenous ureolytic
bacteria in situ to induce calcium carbonate precipitation. Then, treated and untreated specimens were subjected
to dry-wetting cycles (0, 2, and 4 times). Direct shear tests, shear wave velocity measurements, mass loss rate
tests, and SEM observation were used to study the effects of cementation degree and cycle number on shear
strength, shear wave velocity, and mass loss rate. Results show that biostimulation significantly enhances the

peak shear stress and cohesion of sand. Dry-wetting cycles reduce shear wave velocity and peak strength, while
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increasing mass loss rate. The degradation is more pronounced in weakly cemented specimens. Microstructural

analysis indicates that early cycles mainly cause fracture and detachment of weakly cemented calcium carbonate

structures. As cycles proceed, the residual structure tends to stabilize.

Keywords: microbially induced carbonate precipitation (MICP); biostimulation; dry-wetting cycles; shear

characteristics
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Fig. 1 Particle size distribution curve of tested soil
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Fig. 2 Variation of electrical conductivity with

biostimulated time
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Fig.3 Biostimulated MICP treated specimens
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Table 1 Experimental protocol
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Fig. 4 Calcium ion utilization efficiency during the

cementation stage
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wetting cycles
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Fig.7 Variation of shear wave velocity with dry-wetting

cycles
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Fig. 8 Shear stress-shear displacement curves
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Fig. 10 Variation of peak strength with dry-wetting cycles
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Table 2 Shear strength parameters
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Fig. 13 SEM images of specimens under different biotreatment cycles and dry-wetting cycles
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