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Research on Transport of Tailings Contaminant Based on Improved
Permeability Coefficient
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Apstracl Fredlund analytic relations function was used to describe the relationship between the coefficient permeability and the matric
suction, through which the permeability coefficient was improved to be a function, and heavy metal migration process under the seepage
conditions was explored. A two—dimensional numerical migration model of tailings contaminants was established based on the percolation
theory, and the finite element method was used to solve the model. Coupled with the solute transport sub—model, the seepage results were
used for calculation as the parent model. The results show that, during the sewice of the tailings, the migration of heavy metal ion
contaminants expands their scope and size in the surrounding soil, the concentration of the contaminants becomes smaller and smaller
with the distance of migration increases. The contaminants exposed beyond the slope begins to impact on the surmunding environment
when the migration of heavy metal contaminant model is calculated under seepage by 2750 days, and the migration paths of the
contaminant are concluded under the seepage conditions. The results calculated by the improved permeability coefficient conform to the
environmental monitoring data of the tailings. Under the condition of the allowed model error, the computation results are reliable, which
can provide a theoretical basis for the safety management and environmental monitoring of tailings.
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Table 1 Physical and mechanical parameters of rock
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GPa (kN'm™) (10°m-s™)
R 7T ) 0.01 037 15.8 33.00
i KR 0.11 035 22.5 1.00
R AR e A 1.14 030 22.6 0.12
i KA 0.15 035 22.1 2.00
h KA 1.32 0.30 22.6 0.39
Wt 2 iy 0.03 035 22.0 10.00

T Z X R e A B R R, 8™ ROk SR AT
2 R 4 - R P T L ™ A R R R R
JET5 Qe Ak TR ORAS R TS e i i R R o
SR Ry 2 N R AT R B RS S i) S B R B 1A
AL TR A P R R AT I B, T LR AT R R SR A%
PG J8 TC 2R A B A0 B T A 4 g B A 2 P AN [ AR
o HOE Bl B R o — BL 2 A G Jm 1 T I b
I ) V2 i) ) S [ T A 22 5 K R R 9 e ) A
I K B3 i B A a2 AT R U AR R S G WA
T Z M TR BB A R PTROR R B i Ak 2
P 2011 4F JAl i )9 A B DR M BB L 3k 2,

x 2 2011 ERET FE F R A IMR M $E
Table 2 Environmental monitoring data of a tailings by 2011
in the surounding rivers

HEHCbRE/ e s il

=) A
e . (mg-L7") 454/ (mg-L")
1 AL <0.5 0.0092
2 pu <05 0.0082
3 BB <20 0.0251
4 sy =0.1 0.0002
5 putit) <1.0 0.0029
6 il <0.5 0.0084
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Fig. 1 SEEP model of heavy metal contamination
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Table 3 Two-point method to determine the
permeability coefficient

=2 JE 71/kPa BEE/(10°m-s™)
1 0 1.000
2 100 1.000
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Fig. 2 Curve of matrix suction-permeability function
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Table 4 Boundary conditions of particle migration model
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Fig. 3 Migration range of the heavy metal contaminants
during 0-2750d simulation
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Fig. 4 Migration tracking of contaminant diffusing
particles(0-2750d)
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