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Study on Impact of Dam Break Tailings Sand based on Elastomer
Collision Theory
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Abstract: In order to determine the impact force of tailing sands advancing after dam-break, based on
elastoplastic mechanics and starting from the elastic collision of particles, the impact model of single
tailings particle is established and extended to the impact force solving model of aggregate tailing
sands, in addition, the calculation formula for the impact force of uniformly-graded and solid-liquid
coupling is derived. The results show that single tailings particle can describe the collision process,
solve the collision force and collision time by means of elastic mechanics theory; The cohesion of lig-
uid, the contact between particles and the transformation of local force system into space should be
considered in the construction of collision model of tailings agglomerated particles; The influence of
impact velocity, average particle size and sand content on impact force increases in power function,
but that of dry density increases linearly, and under the same boundary conditions, the change of im-
pact velocity has the greatest impact on impact force, average particle size and sand content are fol-
lowed, and then finally the dry density, this reveals the characteristics displayed of fine particles and
uniformly-graded that peculiar to tailing sands. And it provides a theoretical basis for the impact calcu-
lation of tailing sands advancing.
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Fig.1 The single particle collision calculation model
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Fig.2 Local deformation of impact contact
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Fig.3 Contact compression circle of slution surface
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Fig.4 Liquid bridge between particles
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Fig.5 Conversion relations between local and world coordi-
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Table 1 The Value of Impact Force Calculating Parameters

T/ SRR/ wha R E/ -
. B G/ %

(geem™) mm (mes 1)
1.8 0.02 4 50
1.9 0.04 8 55
2 0.06 12 60
2.1 0.08 16 65
2.2 0.10 20 70
2.3 0.12 24 75
2.4 0.14 28 80
2.5 0.16 32 85
2.6 0.18 36 90
2.7 0.20 40 95
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