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Study on improved direct shear test method of expansive soil
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Transportation Engineering.Changsha University of Science &. Technology,Changsha 410114 .China)

Abstract: The conventional direct shear test device was improved by changing loading plate
structure and loading form to keep the volume of the sample constant during the consolida-
tion process. Taking medium expansive soil in Baise City. Guangxi Province as the research
object, the results of conventional and improved direct shear tests were compared, and the
changing laws of shear strength indexes with dry densities were obtained through the im-
proved direct shear test under different dry densities. Combined with the research results,
the stability of the case engineering was analyzed. The results show that the improved di-
rect shear test eliminates the influence of dry density change on the test results, and the
shear strength under low stress condition has good linear characteristics. The shear strength
and cohesion of expansive soil decrease with the decrease of dry density, and the cohesion
decreases greatly. After the shallow soil at the expansive soil slope swells, the dry density
will decrease obviously. Therefore, the effect of swelling on shear strength should be fully
considered in stability analysis.
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Fig. 1 Device diagram of improved direct

shear apparatus
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Table 1 Basic physical properties of expansive soil
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Table 2 Test scheme

KA T#®E /(g cm™?) TIKER/ %
1. 60 26,24,22,20,18
1.55 28,26,24,19,15
B B B R 1. 50 30,26,24,20,16
1. 45 30,28,26,21,16
1. 40 30,28,26,24,22
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Fig. 2 Results of conventional direct shear test
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Fig. 3 Results of improved direct shear test
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Table 3 Variation of dry density of soil sample in

conventional direct shear test

wAKE, TEE/ AR BkE/ WKETEE/
% (g+em™)  #H/kPa % (g+cm™)
12.5 6.04 1. 50
25.0 5.25 1.52
37.5 4. 00 1.54
50.0 2.75 1.56
17.5 1. 60
100. 0 1. 30 1.58
150.0 0.15 1. 60
200. 0 0.05 1. 60
250.0 0. 00 1. 60
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Fig. 4 Relationship between shear strength and
overburden pressure in conventional and

improved direct shear tests
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Table 4 Measured and fitted values of shear strength

kPa
BB 50 S
7 2
S ERIEREREGE SRS A
12.5 6.07 8. 32 8.23
25.0 10. 30 12.63 12.52
37.5 15.10 16. 94 16. 82
50. 0 20. 56 21.25 21.11
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Fig. 5 Relationship between shear strength and
overburden pressure of soil samples with

different dry densities
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Table 5 Cohesion and internal friction angles of soil

samples with different dry densities

THHE/ (g cm™) &R I/ kPa WEESEA/ ()
L. 60 5.2 18.5
1.55 3.8 17.5
1.50 3.0 16.7
1.45 1.7 14.6

1. 40 1.5 13.0
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Table 6 Natural dry densities and water content of

soil samples at different depths

HX#??’T%JE/m %%?%‘Bﬁf/(g e cm %) 3&%537](%”%

0.0 1.53 14.0
0.5 1. 56 21.0
1.0 1.58 22.8
1.5 1. 60 23.0
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Fig. 6 Stability analysis result of expansive soil slope
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