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Abstract: Practical experience shows that rainfall is one of the key external factors triggering slope
failure. To investigate the mechanisms of moraine soil landslides under rainfall and the internal factors
causing landslides, this study established moraine soil slope models with three slope gradients and con-
ducted nine sets of landslide tests under three rainfall intensities. Through experimental observation of
soil moisture content of slopes, soil pressure variations, and slope deformation data, this study re-

vealed the failure mechanisms of moraine soil slopes under rainfall conditions. Observations during
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rainfall tests on moraine soil slopes showed that the moisture content at the slope toe stabilized first,

and no obvious variation patterns were observed in earth pressure at monitoring points. The landslide

deformation caused by rainfall infiltration during the experiment could be divided into four stages: local

soil particle slippage, formation of erosion gullies on the slope surface, gradual expansion of small-

scale gullies into interconnected sliding areas in the middle and upper sections, and formation of a con-

tinuous shallow sliding mass in the moraine soil slope. The flowing mud-water mixture traveled a cer-

tain distance before depositing at the slope toe. Under three rainstorm scenarios, slopes of different

gradients exhibited small-scale surface runoff that gradually intensified into erosion gullies, ultimately

triggering landslides. Under heavy rainfall scenarios, slopes with gradients greater than 45° experi-

enced landslides. Under three moderate rainfall scenarios, only the 60° slope suffered from landslides.

The results show that rainfall intensity and slope gradient are the main factors influencing the occur-

rence of landslides in moraine soils.

Keywords: moraine soil; slope model; rainfall intensity; slope gradient; landslide deformation
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