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Abstract: The disintegration, erosion, and collapse of red-bed mudstone slopes in watershed gullies is promi-

nent in the extreme climate, heightening the risk of disaster chains related to debris flows in these channels. De-
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veloping hazard chain-cutting technology in watershed gullies is of great significance for controlling the sedi-
ment supply of debris flows. This study selects Tertiary red-bed mudstone from the Xining Basin, and utilizes a
self-developed testing apparatus for measuring the disintegration indexes of untreated red-bed mudstone and
MICP-treated red-bed mudstone. A list of disintegration tests were conducted to explore the disintegration char-
acteristics and protective effects of MICP-solidified red-bed mudstones under the influence of factors such as
temperature, pressure, initial moisture content and curing time. The results indicate that MICP mitigates the dis-
integration process of red-bed mudstone, which is significantly influenced by initial water content. At low water
content, the disintegration process of red-bed mudstone is considerable, which is also accelerated by higher tem-
peratures and pressures. The pressure plays a dual role of mechanical constraint and hydraulic driving in the dis-
integration process of red bed mudstone. The prolongation of curing time exerts a significant inhibitory effect on
the disintegration process of MICP-solidified red-bed mudstones. Specifically, for the specimens cured for 3, 7,
and 14 days, the disintegration ratio at initial-stage decreases by an average of 13%, 33%, and 39%, respectively.
The disintegration rate drops by an average of 13%, 27%, and 36%, respectively. This is because MICP con-
verts particle contacts from point contact to surface contact, and a calcareous cementation crust forms on the sur-
face of the red-bed mudstone, resulting in a notably lower disintegration ratio and rate during the intense disinte-

gration stage. The findings offer support for ecological protection of red-bed mudstone slopes in weathered gul-
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lies of Northwest China.
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Fig. 1 Defect characteristics of red-bed mudstone slopes in watershed gullies of the Xining basin
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Fig. 2 Mineral composition of the red-bed mudstone
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Fig. 4 Disintegration testing apparatus for geomaterials under controllable temperature and pressure and the disintegration test process
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Fig. 6 Disintegration ratio of red-bed mudstone under different temperature conditions
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Fig. 8 Disintegration ratio curves of red-bed mudstone reinforced by MICP
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