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Abstract: As a highly water-sensitive and hazardous geotechnical body, loess is prone to structural in-
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stability upon water immersion, posing serious threats to engineering construction and the living envi-
ronment. To investigate its disintegration characteristics, this study employed indoor disintegration tests
with the initial moisture content as the primary control variable. A comparative analysis of the disinte-
gration behavior of Lishi loess under varying moisture contents was conducted, alongside an examination
of the disintegration kinetics. A mathematical model was proposed to describe the disintegration
process, and the Particle Flow Code( PFC) software was utilized to simulate this process, revealing the
dynamic degradation mechanism of interparticle cementation bonds under the influence of water at the
microscale. The results indicated that the disintegration process curve of loess exhibits an “S” shaped
characteristic under different moisture contents. During the initial stage, a substantial amount of bubbles
is released accompanying water-air exchange within the specimen. The process accelerates with a high
disintegration rate, followed by a gradual decline in the rate as the specimen integrity was progressively
lost until disintegration ceased. In the Gompertz mathematical model, @ represents the upper asymptote
of the disintegration curve, indicating the maximum disintegration extent; A is the growth rate coeffi-
cient, related to the slope of the disintegration curve under different moisture contents and reflecting the
change in disintegration rate; and B denotes the inflection point of the curve, corresponding to the mo-
ment when the disintegration rate peaks. The disintegration process is initiated by water infiltration,
which disrupts the existing cementation structure, subsequently weakens the particle contact network,
and ultimately triggers the macroscopic disintegration instability phenomenon. The findings of this study
can provide a theoretical reference for engineering practices and the prevention and mitigation of geo-
hazards in loess regions.

Key words: Lishi loess; disintegration; Gompertz mathematical model; Particle Flow Code; moisture

content
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