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Experimental Study on Erosion Resistance Improvement in Loess
through Coupled Microbial Mineralization (MICP)-sand Paving
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Abstract: China is one of the countries with the most serious soil erosion disasters, especially in the
Loess Plateau region in the upper and middle reaches of the Yellow River. Improving the erosion resis-
tance of loess is the key and effective way to reduce soil erosion. In this study, the microbial induced
calcium carbonate deposition (MICP)-sand paving technology was used to modify the loess, and the
feasibility of improving the erosion resistance of the loess was verified by rainfall erosion experiments.
Combined with mini-penetration and calcium carbonate content determination tests, the mechanism of
MICP-sand paving for improving the anti-erosion properties of loess was further clarified. The results
show that: (1) Pure MICP treatment can improve the erosion resistance of loess, and the MICP-sand
paving technology can further improve the erosion resistance of loess compared to pure MCP treat-
ment. The soil without MICP treatment has the earliest time of large-area erosion under the rainfall
condition, followed by the soil treated with pure MICP, while the soil treated by MICP-sand paving

» WeFs HHA:2021-05-15; 18 [ H # :2021-06-23
BB HENNHFERFELTH (41925012) \F K H AR =AW H (41772280,41902271) | H 5K & fi b & 11
PR (2019YFC1509902) | Hfv s e A S AR BRI 55 3% L 30 9 43 (2022—2024) %% Bl
YE& 8 N BREE1998—) 2o WLl . FENFRUE YT TR THIGT5E T4, E-mail: chengyaojia@smail.nju.edu.cn
BIRAEE FEWIA(1980—), 5 208 1. ESNEEIREE A 1 TR RN T b 5 5 T ) 80 RIE R A

E-mail: tangchaosheng@nju.edu.cn

1010



is only eroded on the soil surface and the other parts are relatively intact. (2) The combined modifica-
tion mechanism of MICP-sand paving is to combine the high strength of the microbial sand protective
layer with the low permeability of the loess hard crust of the protected slope. The sand protective layer
resists raindrop splash and runoff erosion and the loess hard crust reduces permeability, thereby im-
proving the erosion resistance of loess. (3) The chemical index values of the effluent are not much dif-
ferent from the soil treated with pure MICP and MICP-sand paving treatment. (4) The structure
strength of the soil treated with pure MICP and MICP-sand paving is much higher than that of untreat-
ed soils. (5) In the soil treated with pure MICP and MICP-sand paving, the calcium carbonate con-
tent shows a trend of decreasing as the depth increases, and the average calcium carbonate contents of

them are not much different.
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Table 1 Physical and mechanical properties of loess
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! R e " % (grem ) (grem ) % (grem ™)
25.82 16.65 10.17 0.29 15.30 1.91 2.65 12.77 1.42
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