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An experimental study of three-dimensional swelling pressure of
Hefel remolded expansive clay

CHI Ze-cheng®?, CHEN Shan-xiong?, ZHOU Zhe“? DAl Zhang-jun?, SONG Rui-jun®?
(1. University of Chinese Academy of Sciences Beijing 100049, China; 2. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of
Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: This paper studies the characteristics of Hefei remolded expansive clay. A series of three-dimensional swelling tests is
conducted on cubic expansive soil of different initial moisture contents and dry densities. For the specimens investigated in this study,
three-dimensional swelling pressures are unequal. The vertical swelling pressure is larger than lateral swelling pressure. The period
of the rapid expansion is about 0-2 h; the vertical swelling pressure can reach more than 80% of the limit swelling pressure. Secondly,
under the same dry density, the vertical swelling pressure decreases with the rise of initial moisture content; and there is a good linear
relationship between these two elements. Meanwhile, with the increase of dry density, the rate of change between them also rises
correspondingly. Furthermore, the graph of the relationship between the vertical swelling pressure and dry density illustrates that
each curve presents hilinear relation based on the segmentation point which is dry density of 1.6 g/cm®. At last, from the graph of the
relationship between the logarithm of swelling pressure and initial dry density, it can be seen that the relationship of In(P,)-p4 under
different initial moisture contents displays a series of approximately paralleled and incremental straight line. And the similar slopes,
of these lines demonstrate that the rate of change between swelling pressure and the initial dry density dose not change with the
variation of moisture content.

Keywords: remolded expansive clay; three-dimensional swelling pressure instrument; vertical swelling pressure; lateral swelling
pressure
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Table2 Test schemes

1% /(g/em®) 1% /(glemd)
1-1 1.50 1-9 150
1-2 1.60 1-10 1.60
9.84 16.25
1-3 1.65 1-11 1.65
1-4 1.70 1-12 170
1-5 150 1-13 150
1-6 1.60 1-14 1.60
12.60 20.20
1-7 1.65 1-15 1.65
1-8 1.70 1-16 1.70
0
1 kPa
3
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Fig.5 Three-dimension swelling pressure-time curves
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Fig.6 Curvesof vertical swelling pressure and time
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Table3 Sweling pressuresof remolded expansive soil
1% l(g/em?®) P,/ kPa Pyl kPa P,/ kPa
1.50
084 1.60 36.875 32.500 48.125
' 1.65 49.375 54.375 66.875
1.70 80.625 77.500 87.500
1.50 26.875 20.000 33.750
1.60 30.000 35.625 43.125
12.60
1.65 42500 41.250 53.125
1.70 63.750 58.75 70.625
1.50 17.500 13.125 25.625
1.60 23.750 20.00 31875
16.25
1.65 34.375 36.250 43.750
1.70 43.750 43.125 49.375
1.50 5.625 7.500 12.500
1.60 11.250 9.375 17.500
20.20
1.65 18.125 16.875 26.250
1.70 25.625 18.750 33.125
4.3
3
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Fig.7 Curvesof P, and w for a samevalue of pq
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Table4 Formulasof P, and under different dry density o
l(glem’)
1.50 P, =-2.803w, + 69.79
1.60 P, =-2.998wy, + 79.30
1.65 P.=-3.768wp + 102.9
1.70 P.=-527Twy+137.8
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Table5 Regression analyssparametersof theformulas
1% c Aw)
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