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Deformation characteristics of expansive soil slopes under
precipitation and evaporation
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(L.Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China;
2.Guangxi University, Nanning 530004, China; 3.Guilin University of Technology, Guilin 541004, China)

Abstract: A field monitoring system is set up to measure three types of expansive soil slopes, i.e. gentle slope,
steep slope, and slope planted with grasses, in Nanning, Guangxi province, Wwhere expansive soils are extensive.
Variations of the deformations of these three types of slopes with the climate are measured by a six-parameter mini-
meteorological station, inclinometers and settlement plates, to reveal the evolutions of deformation characteristics,
in which precipitation is regarded as the most direct factor and evaporation effect is an important precondition. Cracks
due to evaporation make the hydraulic properties of the expansive soils obtained through in-situ double ring
infiltrometer test have a wetting trend opposite to the traditional definition in unsaturated soil mechanics, which is
also an important mechanism. Based on fitting the in-situ measured data, an empirical prediction model for the
deformation of expansive soil slopes is established, in which the relationship between slope deformation and net
infiltration of the soil surface is quadratic.
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’ Fig. 2 Slope II in the field
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Fig. 3 Plan installation of instruments in the slope I
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Fig. 4, | Plan installation of instruments in the slope 11



Fi

2.

|

i ]

EH5 MBHLUSKBY

Ulimate parametersoneasured invthe field

.72 2007
2 2,
3 4 2005 3 21
) 20056 5 15 2006 1 8
) 238
1
Table 1 Profile and physical- mechanical properties of soils in the test field
50kPa
(m (gemy) (99 (9 £%  <5um (% (9 (% (ms}
1 005 ) 1.99 14.7 34.3 15.9 22 - - - - 4.33e-7
2 05 125 Qg 1.97 25.2 45.6 23.2 40 55 0.16 158 -0.44 5.87e-9
3 125 185 @ ' " 1.89 32.8 77.8 48.7 64 98 030 195 -0.62 1.27e-9
4 18522 Q 1.97 26.6 49 26.9 46 70 056 16.1 -1.48 -
5 2228 2.13 19.6 34.4 18.1 24 - - - - -
6 2855 Q 211 18.6 - - - - - - - -
2
Table 2 Listing of monitoring instruments
Monitor
1 1 0 508mm/hr
1 0 200mm
2 27 Roctest : 0.0Imm
3 11 Topcon : 2mm+2ppm.D
4 3 : 1mm
5 - -
3 : 59 :
3.1 , 3.79 mm/d,
I 7.488 mm/d, 5 6 ; 10 12
( j) 1 3 L]
: S 2.29 mm/d, 1.11 mm/d, 6
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Fig. 6 Comparison between total evaporation and precipitation
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Fig. 7 Gravitational water content versus dry density curve
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Fig. 23 Relationship between vertical displacement and net
infiltration of slope
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