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Advantages of Centrifuge Modeling Tests

B Reproduce the stress state of the prototype
Can ensure the similarity of transport behavior of contaminants

B Accelerate the transport of contaminants
Can simulate transport processes over timescales spanning
decades to centuries

Fig. 1. Centrifuge Modeling Tests Fig. 2. Contaminant transport in SB walls



Centrifuge Modeling

BThe centrifugal acceleration is 100g, and test simulats a
41 year transport process
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Fig. 3. Schematic diagram of the centrifuge model
set-up (mm): (a) profile view; (b) plan view



Numerical simulation

B The model considering preferential interface migration
IS established

Governing equation of contaminant

transport:
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Fig. 6. 2D finite-element model of
centrifuge test



Test results

B The stress state of the
SB wall in the Centrifuge
model is similar to that of
the prototype
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Fig. 7. Horizontal effective stress
of SB wall

B The simulation results
considering preferential
Interface migration are
more consistent with the
test results
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Fig. 8. Cl- concentration distribution
within SB wall



Preferential interface migration

B The existence of preferential interface migration greatly
accelerated the transport of contaminants

Fig. 10. Test result of contaminant plume variation



Conclusions

B The horizontal effective stress of the SB wall in the
centrifuge modeling showed an initial increase and
then a decrease with depth, which is consistent with
some field measurements.

B |n the vertical SB barrier system, preferential
Interface migration occurred betwen the interface of
the SB wall and aquitard, which greatly accelerated
the migration speed of contaminants.

B An internal boundary called a “fracture” was used
In the numerical model to simulate the interface
preference migration. The simulation results agreed
with those from the centrifuge test, affirming the
viability of this simulation approach.





