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Abstract

This study aims at assessing the time-dependent deformation of support
pillar in potash mines as affected by carnallite contents. Series of uniaxial creep tests
are performed on carnallitite specimens are loaded with carnallite contents varying
from 0% (pure halite) to over 90%. Fifteen specimens are loaded under constant axial
stresses between 2-16 MPa for 21 days. Regression analysis is performed on the test
results to calibrate the elastic, visco-elastic and visco-plastic parameters of the Burgers
model. Good correlation is obtained (R>0.85). The Burgers parameters exponentially
decrease with increasing the carnallite content (Cy). When the Co equal 100, the
material viscosity M, approaches zero. This implies that the pure carnallite rather
behaves as the Maxwell material than the Burgers material. The effects of the carnallite
distribution in the specimens are analyzed by performing numerical simulations using
FLAC code. The results indicate that under the same Cq, the greater numbers of the
inter-bedding between halite and carnallite induce the higher visco-plastic coefficient
of the specimen, and hence results in a lower creep deformation. This suggests also
that the prediction of the pillar deformation using the laboratory test results would
likely over-estimate that of the actual (large scale) pillars in the mine. This is because
the numbers of the inter-bedding in the small specimens are limited by their sizes. The
effect of the humidity on the potash pillars is assessed by subjecting the specimens to
the humidity of 95% in a humidity control chamber. The results indicate that when the
carnallite content exceeds 37%, the weight loss of the specimen rapidly increases with
time. For the specimen with 90% carnallite the specimen weight loss reaches 60%
within 60 hours. This implies that the ventilated-air in potash mines should be humidity-

controlled to maintain the pillar integrity during operation (before backfill installation).





