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Abstract

The objective of this study is to determine the strength and permeability of
sludge-crushed salt mixtures as affected by stresses and consolidation period. The
tested sludge-to-crushed salt ratios vary from 0:100, 25:75, 50:50, 75:25 to 100:0 by
weight.  The optimum brine content is maintained at 5% . The samples after
consolidation for 2, 7, 15 and 30 days are tested to determine the uniaxial compressive
strength under applied axial stresses of 2.5, 5 and 7.5 MPa.  The results show that the
uniaxial compressive strengths increase with increasing consolidation time and decrease
with increasing sludge content. The permeability decreases as the sludge content
increases. The test results are used to develop a set of empirical equations for the design
of initial installation parameters in terms of the physical, mechanical and hydraulic
properties of sludge-crushed salt backfill in mine openings.  Numerical simulations are
performed to demonstrate the effectiveness of backfill materials in salt mine. The
simulation results indicate that the mixture ratio of 25:75 by weight is probably the most
suitable for backfill material because their high mechanical properties and low

permeability.





