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Effects of different influencing factors on the phenomenon of
seepage erosion under vibration
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Abstract: The development process of seepage erosion is complex, influenced by numerous factors, and
disasters triggered by seepage erosion are frequent, posing serious threats to structural safety. In order to study
the effects of various factors on seepage erosion under vibration, this paper employs a CFD-DEM coupled

analysis method. A series of experiments was conducted to investigate the effects of fine particle content,
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confining pressure, and hydraulic gradient on the seepage erosion process under vibration. The micro-responses
of the gap-graded sand samples were analyzed based on the fine particle loss ratio and axial deformation. The
findings indicate that under conditions of vibration, there is an increase in the fine particle loss ratio, and axial
deformation is more pronounced. The vibration exerts an aggravating effect on the seepage erosion, with the
greatest effect on the upper layer particles, while the middle layer particles are least affected. Higher fine particle
content leads to greater fine particle loss and longer stabilization time, making it a significant factor affecting
axial deformation. Greater confining pressure results in more fine particle loss and axial deformation, with
confining pressure having a mitigating effect on vibration. In the development stage of seepage erosion, a larger

hydraulic gradient results in a higher fine particle loss ratio, with the hydraulic gradient having the least effect on

axial deformation.

Keywords: vibration action; seepage erosion; CEFD-DEM coupled analysis method ; influencing factors
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Fig. 1 Process of CFD-DEM coupling model
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Table 1 Working condition settings

5 WK w/He WRSERFE/Y% FIEP/KPa KB i

El 0 25 50 20
E2 5 15 50 20
E3 5 25 50 20
E4 5 35 50 20
ES5 5 25 25 20
E6 5 25 100 20
E7 5 25 50 8
E8 5 25 50 40
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100 0.3 2650 0.3 0.5 0.1 1000 0.001
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