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Abstract: Rainfall is one of the main triggering factors for instability of large-scale waste
dump. Studying the rainfall infiltration characteristics of large-scale waste dump can help
reveal its landslide-triggering mechanisms and provide guidance for disaster prevention and
mitigation. Based on the unique needle-like shape and directional stacking structure of TBM
excavated material, this paper conducts soil column tests to reveal the rainfall infiltration
characteristics of TBM excavated material under different rock block proportions. The
results show that due to the influence of the directional stacking structure of TBM waste
dump, under conditions of higher rock block proportion, the movement distance of rock
blocks toward the wetting front is longer, exhibiting significant non-uniform infiltration
characteristics. When the rock block proportion is 70%, the soil structure transitions to a
skeleton structure, with increased voids between rock blocks. Water flows along the voids,
resulting in accelerated flow rates, and significant accumulation occurs at the sidewalls,

intensifying the difference in movement of wetting fronts on both sides. As rainfall
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infiltrates, the matric suction gradually decreases, contrary to the variation pattern of

volumetric water content. Moreover, higher rock block proportion leads to lower saturated

water content in the specimens. The research findings will fill the gap in the study of rainfall

infiltration characteristics of needle-like directional arrangements of soil-rock mixtures and

provide theoretical support for evaluating the rainfall stability of TBM waste dump.
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