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Large-strain consolidation calculation model on both horizontal and vertical drainage of wet filling tailings//OU
Xiaoduo' *, LIAO Youfang''*, SU Jian''?, PAN Xin'"?, LI Jiequan'?(1. College of Civil Engineering and Architecture
Guangxi University, Nanning 530004, China; 2. Ministry of Education Key Laboratory of Disaster Prevention and Structural
Safety, Guangxi University ,Nanning 530004, China)

Abstract: According to the wet landfill process of upstream tailings, its seepage consolidation characteristics and existing
problems are analyzed and additionally, it is put forward based on a drainage device that is suitable for about upstream
tailings. With the establishment of the mathematical model, it was possible to derive the formula that considers vertical and
radial drainage, varying permeability coefficient, and variable load condition at the same time. The governing equations of
large-strain consolidation with both horizontal and vertical drainage are reduced, which is denoted by excess pore water
pressure. By comparing study of that governing equations and Barron consolidation formula, we assessed the accuracy of the
proposed model. Using the finite difference method to derive the resulting of large strain consolidation of differential
equations, thus obtaining the differential equations of consolidation equations an then solving it by using mathematical
methods like Pursuit Method. Using the Guangxi Branch of Chalco aluminum tailings as case study, the results show that
this calculation model can effectively reflect the consolidation law of the tailings slurry, and the consolidation time of tailings
slurry is shortened by more than 60% .

Key words : upstream tailings ; wet filling tailings ; drainage device; large-strain consolidation; horizontal drainage; vertical

drainage; time dependent loading; variable permeability coefficient
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