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The influence of rainfall infiltration on the formation of

loose layer on the surface of earthen sites in arid area
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SHI Mengyu, DENG Kai, SUN Manli

China-Central Asia "the Belt and Road" Joint Laboratory on Human and Environment Research, Key Laboratory of
Cultural Heritage Research and Conservation, School of Culture Heritage, Northwest University, Xi’ an 710127, China
Abstract High-frequency light rain infiltration-rapid evaporation process is the key driving force for the de-
velopment of loose layer on the surface of earthen sites in the arid region of Northwest China. According to the
simulation experiments, it has been observed that after rainfall infiltration, the cementation between soil parti-
cles deteriorated, and particles mainly composed of powder particles (0. 005 ~0.075 mm) migrated down-
ward. Simultaneously, particle migration induces an increase in soil pore volume, characterized by a domi-
nance of macropores ( >32 pum). These changes in particle migration and pore structure directly contribute to
the formation of a loose layer. The thickness of this loose layer primarily depends on rainfall intensity rather

than cumulative rainfall cycles. This study reveals the influence of rainfall infiltration on the formation of loose
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layers on the surface of earthen sites in arid areas, which is of great significance for the preventive conservation

of earthen sites.
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Fig. 1 Distribution of occurrence frequency of different rainfall in typical soil sites in arid area in recent ten years
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Tab. 1 Basic physical properties of test soil
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Fig.2 Rainfall simulation device schematic diagram
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Fig.3 Statistics of light rain annual rainfall and days in the past 20 years at the Suoyang Site
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Fig.5 The relationship between the number of rainfall cycles and the depth of soil wetting front
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Fig. 12 Microscopic morphology of loose layer under different rainfall intensities
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