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RESEARCH ON THE SOIL-WATER CHARACTERISTIC CURVE OF BASALT RESIDUAL SOIL
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Abstract: By using the unsaturated soil consolidation apparatus soil-water characteristic curves of basalt residual soil
were measured under different vertical stress and dry densities. The soil-vater characteristic curves were fitted by Van
Genuchten model; the influence of the change of soil dry density and stress state on the soil-water characteristic curve
was compared and analyzed after pressure consolidation. The experimental results showed that the model of VG model
had higher fitting degree of the obtained data which was suitable for the modeling of soil-water characteristic curve of
basalt residual soil; the higher the vertical stress the less the soil moisture was discharged the more gentle the
curve the inlet value and residual moisture content were positively correlated with vertical stress when the vertical
stress exceeded 400 kPa the effects of vertical stress on the soil-water characteristic curve were reduced; with the
increase of dry density the residual moisture content increased and the water holding capacity of soil was enhanced.
The influence of vertical stress on the soil-water characteristic curve was mainly achieved by changing the compactness
of the soil and the changes of soil stress state had less influence on the soil-water characteristic curve.
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Table 1 Test schemes
pa/(grem™)  g/kPa  py/(grem™’) || o/kPa  pg/(geem™?)
0 1.25 1.25
200 1.31 1. 31
400 1.37 1.37
1.25 0

800 1.41 1.41
1200 1.44 1.44
1 600 1.47 1.47
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Table 2 The fitted parameters of soil-water characteristic
curves under different vertical stress - °
/ VG 2.3 -
kPa a n 0, R?
0 0.106 8 1.6555 0.328 5 0.996 7
200 0.093 2 1.597 0 0.3511 0.998 1
400 0.086 9 1.547 8 0.370 9 0.998 9
800 0. 066 3 1.451 3 0.380 1 0.998 6 . VG
1200 0.049 6 1.415 6 0.387 3 0.996 4 VG
1 600 0.047 1 1.366 1 0.396 7 0.993 5 -
0 3
0.54] - 2 °
0.52F
050 3 B
0.48} Table 3 The fitted parameters of soil-water characteristic
Rl
ﬁo-“ r curves under different dry densities
0.44[ -
Lol / V6
#o40f (geem™?) a n 0, R
0.38+ 1.25 0. 106 8 1.6555 0.328 5 0.996 7
0.36 1.31 0.093 5 1.608 8 0.344 9 0.999 4
034, ‘ . . ‘ 1.37 0.088 1 1.570 4 0.361 4 0.997 9
0 100 200 300 400
HEFRR H1y/kPa 1. 41 0.079 9 1.4659 0.369 8 0.999 2
1.44 0.051 6 1.422 9 0.3755 0.999 6
—a— 0 kPa; —e— 200 kPa; 1. 47 0.047 7 1.373 8 0.389 0 0.995 2
—a— 400 kPa; —v— 800 kPa;
— 1200 kPa; —»— 1 600 kPa, ( 2)

Fig. 1 Soil-water characteristics curves under different vertical stress
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