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The Influence Mechanism of Grain Gradation on Initiation of Slag
Type Debris Flows
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Abstract: In order to study the mechanism of the influence of particle size on the start-up of slag
debris flow, we took four debris flow gullies in Tongyu gold mining area of Shaanxi Province as the
research objects. Through field investigation, laboratory test and numerical simulation, we revealed
the mechanism of the influence of particle size on the start-up process of slag debris flow. The main
conclusions reached are as follows: with the increase of fine particle content, the shear strength and
permeability of slag decrease, and the effect of saturation state is more significant; the macro and
microcosmic parameters of each grading slag are obtained by laboratory and numerical experiments; the
grain grading of the slag can change the shear strength and the permeability of the slag body, and then
influence the stress condition and the structure failure mode of the slag, and finally influence the start-up
difficulty of the slag-type debris flow.
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Tab.1 The analysis of grading characteristics of slag particles in each debris flow ditch in the study area

e PRGBS dovmm  HALKIFE dso/mm  BRCRAE dwmm AR Cu #ERE Co
Jeitsity (1 BT ) 25.62 7.38 0.24 106.75 8.86
FLitsi4 (T RZRAD ) 18.81 6.46 0.91 20.67 2.44
i /R 747 ( TR i ) 35.84 22.59 11.87 3.02 1.20
Zp2ity (VR ) 28.80 19.16 9.77 2.95 1.30
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Fig.5 The test numerical model of direct shear
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Fig.9 The particle displacement cloud map of start-up phase
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