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Study on the Mechanism of Resistance to Water Erosion of

Loose Pisha Sandstone Solidified by Microorganisms

Shao Xinhang, Li Xiaoli, Wang Haijun, Liu Xuntao, Feng Chaojun

(College of Water Resources and Civil Engineering s Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: [ Objective] The aims of this study are to explore the effect of MICP solidified loose Pisha sandstone, and
to provide solutions and theoretical basis for reducing soil erosion in Pisha sandstone area.[ Methods] The
effects of the bacterial solution concentration and curing frequency on the mechanical properties of MICP-
cured Pisha sandstone and its resistance to water erosion were investigated at the macro-scale (penetration
strength, rainfall erosion, etc), and the mechanism of water erosion resistance of Pisha sandstone-cured soil
was revealed at the micro-scale (X-ray diffraction, scanning electron microscopy, Fourier transform infrared
spectroscopy s thermal analysis). [ Results ] For the same curing time, when the concentration of the bacterial
liquid (ODyge ) was 0.8, the curing effect was the best, and its strength was increased by 20% ~ 50%
compared to the other concentrations. When the optimal concentration of the bacterial liquid was 0.8 and the
curing frequency was five times, the Pisha sandstone attained a good strength and water erosion resistance,
and the total rain erosion soil loss was reduced to 10% of the amount before curing. When the bacterial liquid
concentration was 0.8, the calcium carbonate content was the greatest, and most of the calcite phase occurred
as rhombic blocks and were more densely distributed. With increase of curing time, the cementation and

filling effects improved. [ Conclusion] The bacteria and their extracellular polymeric substances (EPS) in the

Y5 H #1:2024-01-10 &5 H#1:2024-01-31

BREITE : R [ R Bh 2 4 50K 22 0 b HCRIE 10 2 3 A= 0 11 Ak B2 oK Dl ATL BEAIF 57 (42067017)

FE—EHE HRHM(1998—) . B, 7R B A W WF 58 A, WF 58 O ) R A 8 £ 4R . E-mail: shaoxinhang@163.com

BEMER R 1969, &, SN AREA L B0, TENGA L5 TR oK 858 TRMS . E-mail:nd-1xI@163.com
http: // stbeyj.paperonce.org



262 PN o S S/

%31 &

MICP acted as nucleation sites, were involved in calcium carbonate localization and growth and development,

and improved the stability of the calcium carbonate. The EPS, organic matter, calcium carbonate, and Pisha

sandstone minerals involved in the formation of the intermolecular hydrogen bonds and other functional

groups enhanced the cementation capacity of the calcium carbonate and further improved the strength of the

Pisha sandstone and its resistance to water erosion.

Keywords: loose Pisha sandstone; surface curing; MICP; resistance to water erosion
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Fig. 2 Thickness of solidified layer and its thickness increase under different concentration of bacterial solution
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Fig. 3 Dry penetration force and strength increased of solidified layer under different concentration of bacterial solution
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Fig. 12 Simultaneous thermal analysis of solidified layers of samples under different bacterial concentrations
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