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Swell-shrink behaviors of lateritic clay and their effect on test
compactness

GAO Jianglin®* 2, FU Qionghua'-2, ZOU Chenyang' 2
(1. Jiangxi Provincial Institute of Water Science, Nanchang 330029; 2. Jiangxi Provincial Research Center on Hydraulic
Structures, Nanchang 330029)

Abstract: Aiming at the problem that the compactness of earthworks in Jiangxi varies in the later tests
on lateritic clay embankment, this study has explored swell-shrink properties and mechanism of typical
compacted lateritic clays under natural dry-wet cycling by applying a continuous swell-shrink procedure
on the same soil sample, and conducted an analysis on the biases of compactness tests. The results indicate
that in the case of natural dry-wet cycling, compacted lateritic clay shows significant shrinkage and swell.
When no load was applied, the soil sample swelled obviously, and its absolute swell ratio increased with
an increase in cycling times, reaching a peak swell ratio of 12.88%. Application of loads made a soil
sample compressed: the greater load was applied, the more significant the compression was; an increase
in cycling times under loading condition caused greater compression. Thus, in assessing construction
guality, we must consider that compactness tests of lateritic clay earthworks performed in the later stages
have biases significantly greater than those tested in the initial stage at the time of construction. In addition,
similar biases will occur if dry-wet cycles are applied. A method for reducing the biases is suggested in
this paper.

Key words: construction of hydro project; swell-shrink deformation; natural dry-wet cycling; lateritic
clay; compactness test
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Fig. 1 Schematic of swell-shrink test
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Fig. 2 Oedometers and porous cutting ring
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Fig. 3 Process of swell-shrink cycling of porous cutting
ring and common cutting ring without loads
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Table 1 Schemes of swell-shrink tests
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Table 2 Physical properties of soil samples
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Fig. 4 Processes of swell-shrink cycling under different
loads
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Fig. 6 Variations of relative swell ratio with cycling times
under different loads
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Fig. 10 Swell ratios due to unloading rebound
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