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Research on strength characteristics of unsaturated red clay
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Abstract: Red clay is one of the special soils which contains cementing material. Compared with common cohesive soils, the
strength characteristics of red clay are more complicated. Some direct shear tests are performed on the unsaturated red clay samples
with water and propanetriol solution; and the experimental results show that the strength and cohesion of samples exhibit double
peaks of strength increasing with the increase of solution content; while the internal friction angle does not change. Besides, the
strength of samples diminishes obviously with the propanetriol solution instead of water. Based on Bishop's effective stress for
unsaturated soil and the characteristic of pore distribution acquired by NMR tests, the impact mechanism of pore distribution
characteristic on strength is discucsed, and a conclusion is drawn that pore distribution characteristic has much effect on strength of
red clay samples.
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Fig.1 The grading curve of red clay
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Fig.2 Shear strength test results of red clay soil
with different moisture contents
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Fig.3 Shear strength with different propanetriol contents
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Fig.4 Curves of shear strengh with different solution
contents in the same normal stress
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Fig.5 The relationship between internal friction angle and
solution content with different solutions
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Fig.6 The relationship between cohesion and solution
content with different solutions
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Fig.7 Pore size distributions of red clay with
different dry densities

A @%}J&ﬁlﬁ%%mﬁm@m T2 I () 23 A

100, ——19.2

=215

- ——2438

= ——277
ol 60T ——32.15

’I‘%M&L i

0 F ——16.4

20
0

0.01 0.1 1 10 100 1000 10 000
-20

AL ] S PRI [ /ms

B8 ANEFIEAEKRLR AR FLER A
Fig.8 Pore size distributions of red clay samples with
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