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Experimental research on loaded swelling of expansive soil with
constant initial dry density
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(1.National Engineering Laboratory for Highway Maintenance Technology.Changsha University of
Science and Technology, Changsha 410004, China; 2.School of Traffic and Transportation Engineering,
Changsha University of Science and Technology, Changsha 410004, China)

Abstract: In order to observe the variation of the expansive soil swelling deformation with
upper load and provide the basement for the modelling of swelling deformation, an im-
proved testing device was proposed to avoid the compression and variation of the initial dry
density because of the upper load in the common loaded swelling test. The comparison tests
between the common and the improved were conducted between three kinds of expansive
soils. The results show that different upper loads in the common method can occur 1% ~
3% increase in initial dry density of soil samples, 20% ~30% increase in moisture content
when the dry density recover to the initial one. In the improved method, the dry density can
remain the initial value during the whole testing, the loaded swelling ratio obtained by the
improved method is smaller than the value obtained by the common method, the regression
parameters used in the predicted swelling deformation are 29% ~ 66% smaller than that
used in the common method.
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Fig. 1 Improved loaded swelling test device
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Table 1 Basic physical properties of three expansive soils
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Fig. 2 Variation of dry density with different test methods
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Fig. 3 Variation of initial moisture content

with different test methods
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Fig. 4 Loaded swelling ratio with different test methods
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Table 2 Regression parameters of expansive

soil by different testing methods
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