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Experimental research on lime-improved backfill of

middle-weathered argillaceous siltstone
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Abstract: Middle-weathered argillaceous siltstone exposed to air results in unstable engineering
properties because of susceptibility to being softened and disintegrated by water. In order to
reasonably utilize the middle-weathered argillaceous siltstone and avoid the scanty supply and
high cost of conventional crushed stone base, the physical properties of typical middle-
weathered argillaceous siltstone were analyzed in the excavation area of a certain metro project
in Zhejiang. Lime was used to improve middle-weathered argillaceous siltstone for the design
of mix proportion scheme. Experimental study was conducted on the unconfined compressive

strength and the optimum moisture content of the lime-improved backfill under different lime
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contents and moisture contents. Results show that middle-weathered argillaceous siltstone
has the highest strength in the dry state, the moderate strength in the natural state and the
lowest strength in the saturated state. Ratio of the difference between dry strength and
saturated strength to natural strength reaches 46 % ; the stress-strain curve of lime improved
backfill in the range of 4% —20% lime content shows pre-peak hardening and post-peak
softening characteristics, and the unconfined compressive strength of lime-improved backfill
increases with the lime content; the dry density of lime-improved backfill in the range of
10 9% —20% moisture content increases initially and then decreases. Optimal moisture content
of lime-improved backfill increases with the lime content. Lime-improved backfill strength and
water content test conclusions can provide important guidance for subsequent engineering
applications.

Keywords: middle-weathered argillaceous siltstone; lime improvement; backfill; unconfined

compressive strength; optimum moisture content
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Table 1 Rock soil layer distribution
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Table 2 Physical and mechanical indexes of middle-weathered argillaceous siltstone
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Table 3 Mix proportion design of lime-improved backf{ill %
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Fig.3 Stress-strain curve of lime-improved Fig. 4 Relationship between unconfined compressive
backfill(4 % —20% lime content) strength and lime content of lime-improved backfill
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Table 4 Test ratio of optimum moisture content %
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Fig.5 Compaction curve of lime-improved backfill Fig. 6 Relationship curve between maximum dry density,

optimum moisture content and lime content
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