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2. University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: “Paving process of debris flow” is often used to explain the reduction in flow resistance of dense (high
solid concentration) debris flows. Current research on this paving process is mostly qualitative, and only a handful
of works provide a quantitative definition to its underlying mechanisms. In this study, mesoscale flume model
experiments were designed to systematically investigate the dynamic paving process in debris flows. Debris flows
with volumetric solid concentrations of 40% , 50% , and 55% were modelled using aggregates from debris flow
deposits in the Jiangjia Gulley, Yunnan province, China. The kinetics of debris flows were observed and the
measurements of their normal stress, shear stress, pore water pressure, and flow depth were collected.
Experimental results reveal that: (1) The paving process was not unique to dense debris flows but could also be
observed, although to a lesser extent, in dilute flows. (2) The paving process left a residual layer which was
formed, not necessarily by a single debris flow surge, but gradually following successive debris flow surges. The
thickness of residual layer increased with the solid concentration. The residual layer was highly liquefied and thus

was characterized with a low flow resistance. Forces from subsequent flows were transmitted to the residual layer,
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leading to its subsequent entrainment and transport. (3) The paving process significantly changed the boundary
conditions of the subsequent debris flow movement, and then increased the flow velocity, and flow depth, as well as
the impact force experienced by countermeasures. The paving effect became more significant as the solid
concentration increased. This research not only clarifies the physical process, but also explains the mechanisms of
the paving process based on the measured parameters, filling the experimental gaps in the study of debris flow

paving process, and could be of great significance for in-depth understanding of debris flow dynamics.

Key words: debris flow; paving effect; flow regime; flow velocity; flow depth
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