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Abstract

The objective of this study is to experimentally assess the mechanical and
hydraulic performance of compacted bentonite—crushed salt seals (backfill) for the industrial
waste repository in rock salt formation. Three size ranges of crushed salt are studied: 0.4-1,
1-2, and 2-4 mm. They are mixed with the commercial grade bentonite from American
Colloid Co. The weight ratios of the bentonite—crushed salt mixtures are 30:70, 40:60 and
50:50. Results from the compaction tests on the pure bentonite specimens mixed with
saturated brine provide the optimum brine content of 20% with the corresponding maximum
dry density of about 15 kN/ms. Results from the direct shear test indicate that the
compacted mixtures with larger salt grains show greater shear strength than those with the
smaller ones. The mixtures with higher salt content also give greater shear strength than
those with the lower salt content. Swelling test is performed on the compacted mixtures for
up to 10 days. The swelling ability of all mixtures under saturated brine is not much
different, and is about 70% less than that of the pure bentonite. The constant head flow
test using brine indicates that the intrinsic permeability of the compacted pure bentonite is
less than 107 m”. The permeability of the compacted mixtures containing larger salt grains
is higher than those with the finer grains. All mixtures show the permeability ranging from
10 to 107 m”.  The mixtures with lower bentonite content give slightly greater
permeability than those with higher bentonite content. The compacted bentonite-crushed
salt weight ratio of 30:70 with grain sizes ranging from 2-4 mm is recommended for use as
a sealing material because it shows the highest shear strength while maintaining the

permeability close to those of other mixtures.





