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Compressibility and Permeability Characteristics of Bentonite-Soil/Sand Mixes
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Summary

Compressibility and permeability properties are the most important input parameters neces-
sary to assess the suitability of core materials in seepage control system construction. To
achieve this objective, an experimental investigation was conducted in the laboratory. For the
bentonite-soil/sand mixes, consolidation and permeability tests were carried out in the con-
ventional consolidation cell, 60mm in diameter and 20mm in height, was modified to perform
a falling head type permeability test.

From the results, the normalized relationship with respect to void ratio at liquid-limit state
(ey), and the changes of compressibility and permeability for various bentonite-soil/sand
mixes were presented.

This approach will be helpful in proportioning mixes and predicting corresponding changes
in engineering behavior. And it is possible to proportion a mix to arrive at the required
compressibility without affecting the permeability.
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Table 1. Physical and mechanical properties of samples used

Samples % of | Specifuic | Liquid oL * Compaction Qu Remark
bentonite | gravity |limit(%) yamax(tf/m®) | OMC(%) |(kgf/cm?)
SO-B 0 0.0 2.669 34.5 0.92 1.63 20.2 0.99 ML
Siol SO-B 1 1.0 2.667 38.2 1.15 1.62 20.9 1.29
SO-B 3 3.0 2.663 42.2 1.34 1.61 22.0 1.16
SO-B 5 5.0 2.659 49.9 1.47 1.60 22.7 0.95
SA-B 0 0.0 2.68 N.P. — - — — SP
SA-B10 10.0 2.66 57.5 1.54 1.63 16.8 1.56
Sand |SA-B20 20.0 2.64 95.3 2.66 1.64 17.5 2.30
SA-B30 30.0 2.62 132.7 3.60 1.66 18.4 2.39
SA-B40 40.0 2.60 162.9 4.24 1.62 19.4 2.13
*o) 87| Abel o] A ] EZ+H] (void ratio at liquid-limit state)
Table 2. Physical and mechanical properties of bentonite used
Specifuic ‘ Swell index | Liquid hmit Water Y Bulk density |Water content
gravity (mf /g) (%) absorption( %) (g/l) (%)
2477 | 220 317 | 490* 9.5~105 | 0.75~0.85 8~12

*after drying at 105°C (after 24 hours)
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Fig. 2. Void ratio-consolidation pressure relationship for various bentonite-soil/sand mixes
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Fig. 3. Void ratio-coefficient of permeability relationship for various bentonite-soil/sand mixes
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Fig. 4. Generalized state parameter-consolidation pressure relationship for various bentonite-soil/
sand mixes
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Table 3. Parameters for various bentonite-soil/sand mixes
samples a B A B Ci C
SO-B0 0.704 -0.166 3.148 0.385 -6.343 -0.430
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SO-B30 0.600 -0.292 5.053 0.626 -7.112 -0.469
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Fig. 6. Comparison between tested and predicted results(k) for bentonite-soil/sand mixes
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