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Characteristics and mechanism of California bearing ratio of expansive soils

YU Fei, CHEN Shan-xiong, XU Xi-chang, YU Song
(Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstracts: The influence of moisture content, compacting energy and swelling potential grade on California bearing ratio(CBR) of
expansive soils is experimentally studied. It is found that the moisture content of maximum CBR is always higher than the optimum
moisture content. The difference increases as the compacting energy or swelling potential grade increase. The unsaturated soils theory
is applied to explain these characteristics. The regularity is due to the different gas-water phases of expansive soils with different
saturation degrees. When the saturation degree is less than the boundary saturation ratio, the CBR value increase assumes the
exponential relationship along with the increment of saturation degree. But when the saturation degree is more than the boundary
value, the strength property is similar with saturated soil and the CBR value is controlled by the dry density.
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Table 1 Physical characteristics of expansive soils
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Table 2 Swell-shrink characteristics of
compacted expansive soil
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Table 3 Stength characteristics of compacted
expansive soil
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Fig.1 Correlative curves of the CBR with the initial
moisture content(for low expansive soils)
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Fig.2 Correlative curves of the CBR with the initial
moisture content(for middle expansive soils)
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Table 4 Characteristics indexes of the CBR
for low expansive soils
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5 HEKL CBRISMEIEIRE
Table 5 Characteristics indexes of the CBR for
middle expansive soils
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Fig.3 Correlative curve of initial saturation ratio with the
variation of moisture content(for low expansive soils)
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Fig.4 Correlative curve of initial saturation ratio with the
variation of moisture content(for middle expansive soils)
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Fig.5 Correlative curve of CBR with the variation of
moisture content(for low expansive soils)
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Fig.6 Correlative curve of CBR with the variation of
moisture content(for middle expansive soils)
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