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SOIL-WATER CHARACTERISTICS OF UNDISTURBED AND UNSATURATED
EXPANSIVE CLAYS IN THE XINQIAO INTERNATIONAL AIRPORT AREA OF HEFEI

Wang Mingwu Yang Jiangfeng Li Jian Qin Shuai
(' School of Civil and Hydraulic Engineering Hefei University of Technology Hefei 230009 China)

Abstract: Soil-water characteristics play roles in engineering behaviors of undisturbed and unsaturated expansive
clays. Based on SEM and other experiments microstructures and shrinkage-swelling properties were discussed for the
unsaturated expansive clays in the area of Xinqiao International Airport in Hefei. Moreover soil-water characteristic
curves ( SWCCs) during drying and wetting process were measured by means of GDS triaxial stress path system and
numerical simulations and comparisons were conducted for the corresponding SWCC relative hydraulic conductivity
and soil-water diffusivity. The results showed that the measured SWCCs during wetting process behaved hysteresis
with reference to that during drying process. The simulation SWCC using Fredlund model was in good agreement with
the measured curve. These results provided a certain basis for making a rational foundation treatment plan for the
Xingiao International Airport founded on expansive clays.
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Fig.1 SEM photograph of undisturbed expansive clay
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Table 1 Physical parameters of expansive
soils in the project area .
/
(grem™®)  wl% w /% w, /% I, 1% :
1. 84 23.2 48.0 23.8 24.2 16.0
2
Table 2 Swelling-shrinkage properties of expansive clays 2.3
50 kPa 2.3.1

8.1 % 5.1 % A p./ kPa 1%

46. 30 0.35 0.33 67.50 0.37 ) SL 237—1999
( )

42 2012 42 12



39. 1 mm-. 80 mm
0~1
510 505 kPa 1~6
7~9
3
3,
2 3
Fig.2 Undisturbed sampling of soil mass in site 24 h 50 mm”.
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Table 3 Suction balance condition of tests
GDS
u, /kPa u/kPa ¢ /kPa
0 0 0 0
1 500 495 5
2 500 400 100
3 500 300 200
° 4 500 200 300
° 5 500 100 400
N 6 500 5 495
7 500 100 400
2.3.3
8 500 200 300
9 500 300 200
R 2.5
° 4 5 ° 4
2.3.4
Excel 100 kPa
o 4 5
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Fig.3 Time histories of pore water pressure pore air pressure axial stress and radial stress in the test
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Fig.4 Measured curves of volume and strain changes
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Fig.5 Measured soil-water characteristic curves o
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Table 4 Simulation parameters for SWCCs
and correlation coefficients
Gardner Van Genuchten Fredlund
a 1.720 x10 ~¢ 1.050 x 10 -2 802. 856
b 1.9550 1. 985 1.982
° ¢ — 0. 496 1.808
N R? 0.829 9 0.947 0. 950
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Fig.6  Comparisons of measured and simulated SWCCs

Fig.7 Simulated curves of relative hydraulic conductivity

and soil-water diffusivity of unsaturated expansive clays
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