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Field response tests on expansive soil slopes under atmosphere

KONG Ling-wei', CHEN Jian-bin', GUO Ai-guo', ZHAO Yan-lin>*, LU Hai-bo’
(1. Key Laboratory of Rock and Soil Mechanics, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071,
China; 2. Research Institute of Preventing and Mitigating Disasters, College of Civil Engineering, Guangxi University, Nanning 530004,
China; 3.Department of Civil Engineering, Guilin University of Technology, Guilin 541004, China)

Abstract: A field monitoring system for gentle slopes, steep slopes and gentle slopes with grass coverage was established in
expansive soil of Nanning, Guangxi, and the development of the deformation, water content and temperature for expansive soil
slopes with the local atmosphere was measured by the six-parameter mini-environmental station, TDR system, oven-drying
method, temperature sensors, inclinometer and settlement plates. The rainfall was considered as the most direct external factor
of slope disasters and the evaporation effect was one of the important premises, while the wind velocity, net solar radiation, air
temperature and relative humidity were indirect factors. The variation of soil temperature could reflect the behaviors of water
content in different positions of slopes. The slope deformations were mainly concentrated in the surficial soil, and the position
of the maximum deformation of slopes was in the middle part. The progressive failure occurred in the steep slopes. Grass
coverage could not only maintain the water content of slope surface and reduce the erosion of precipitation, runoff and
deformation, but also play a role of peak clipping and valley filling for soil temperature.
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1
Table 1 Soil profile and the physico-mechanical properties of soil in the test field
50 kPa
-3 0, 0, 0, 0, 0, 0,
/m g -cem™) /% % % <Sm/% /% % % - s
1 0~05 Q™ 1.99 14.7 343 15.9 22 433107
2 05~125 Q¥ 1.97 25.2 45.6 232 40 55 0.16 158  -044  587><10"
3 1.25~1.85 Q" ’ ’ 1.89 32.8 77.8 48.7 64 98 030 195  -0.62  1.27x10"
4 18522 Q° 1.97 26.6 49 26.9 46 70 056 161  -1.48
5 2228 Q° 2.13 19.6 34.4 18.1 24
6 2855 QY 2.11 18.6
2
Table 2 Listing of monitoring instruments
1 Monitor
1 0 508 mm/h
1 0 200 mm
1 0 2000 W/m?
1 0 40 km/s
1 0 100%
1 -20 +60
2 11 Fluke 0.1
3 TRIME TDR
T3 TECANT 11 0 40% +2% 40% 60% +3%
P3 1 0 70% 1%
4 27 Roctest 0.0lmm
5 11 Topcon 2mm 2ppm.D
6 3 Imm
5
2
TDR 6
2 5 9
5 6
7.49 mm/d 3.79 mm/d 10 12
229 mm/d 1.11 mm/d
2
2 4 2005 3 21 4
2005 5 15 2006 1 8 Penman
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