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Fig. 1 Experimental apparatus
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Fig. 2 Experimental phenomena of 60° slope‘at different times
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Fig. 3 /The phenomenon of slopes with different materials after the experiment
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Fig. 4 Experimental phenomena of 40% sand content slope ‘at different time
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Fig. 5 Change characteristics of soil pressure on the slope with different angles
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Fig. 6 Change characteristics of pore water pressure on the slope with different angles
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Fig. 7 Change characteristics of soil pressure on the slope with different slope materials
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Fig. 8 Change characteristics of pore water pressure on the slope with different slope materials
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Experiment on water bank instability under rainfall

LI Lianghui' , LUO Xing' ,ZHAO Xu',LEI Sheng® , XU Fugang''*
(1. School o f Architectural Engineering » Nanchang University , Nanchang 330031,China;
2. Jiangxi Water Conservancy Research Institute , Nanchang 330029 ,China)
Abstract; Bank slope instability is a common geological hazard, which extremely threatens people’s property and life in China.
Rainfall is an important cause of bank slope instability,and the slope angle and the slope material directly control the stability of
the bank slope. Therefore, it is meaningful to study the influence of slope angle and slope material on bank slope stability under
rainfall conditions.

To explore the influence of slope angle and slope material on the instability of water banks under heavy rainfall, 5 model
tests were carried out by taking different slope angles, slope materials and the deformation characteristics of bank slope were ob-
served at different times. The change of pore water pressure and earth pressure in different positions of the slope were moni-
tored by a pore water pressure gauge and earth pressure gauge.

By comparing the failure process of 5 model tests at different times, the results showed that heavy rainfall had a significant
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effect on the stability of the slope surface structure. Under the action of rainfall, the surface structure rapidly saturated, the
shear strength was greatly reduced and the stability deteriorates. However, the internal structure was less affected because the
water was difficult to penetrate. At 60° slope angle, there were obvious cracks in the bank slope after 10 minutes of rainfall,and
the cracks became larger as the rainfall time increased. After 2 hours of rainfall, the slope angle changed from 60° to 47°, and
there were many obvious cracks on the surface of the bank slope. When the slope angle was 30° and 45°, there was no obvious
damage on the bank slopes. The change in bank slope with different slope materials was also significantly different. There was
little obvious damage to the clay slope during the whole test. When the sand content was 20% , the bank slope had erosion dam-
age after 40 minutes of rainfall, and as the rainfall time increased, the damage gradually increased, Eventually, a collapse
occurred on the surface of the bank slope when the sand content was 40 % ,and it was also noted that the bank slope had obvious
cracks after 5 minutes of rainfall. About 70 minutes, there was a scour groove in the middle of the bank slope, which gradually
widened with the increase of rainfall time.

Under the rainfall, the bank slope became heavier and the sliding force increased. Moreover, with the increase of the water
content of the bank slope,the shear strength decreased sharply,then induced bank slope instability. The slope angle had a great
influence on bank stability. The bigger the slope angle, the deeper the rain seep,and the sliding forcé and infiltration force be-
come stronger, which was not conducive to the stability of the bank slope, the influence was 60°>>45°2>30°, respectively. The
slope material affected the bank slope stability directly,and different materials had different permeability. When the sand content
was 40% , the permeability was best, and bank slope was damaged at 5 minutes and the response of pore water pressure was
fast, the instability probability was higher with the worst permeability. When the bank slope was pure clay,and no damage obvi-
ously,and the response of pore water pressure was slow, the impact of rainfall on bank slope stability was low relatively.

Key words: water bank; rainfall infiltration; model test;slope angle; slope material
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Dongting Lake and water of the lake district, respectively,and the most serious area of sediment pollution in rivers was seriously
polluted and high potential ecological'risk in Dongting Lake valley. Ni,Cr,Cu and Zn were heavy metals with moderate pollu-
tion and low risk. Pb and ‘As were'heavy metals with mild pollution and low risk. (3) According to the correlation analysis and
principal component analysis, the seven kinds of heavy metal elements may be divided into three categories, including Cd and Zn,
respectively, according to'the situation of Dongting Lake basin’s natural and human activity,Cd probably from pesticides, fertil-
izers and sewage may-also come from steel manufacturing, paint, etc. , Zn may come from zinc mining or rock weathering and
erosion of minerals,and As were the third category and may belong to natural sources. Based on the results of this study,it was
suggested that the next step should be the regional classification of pollution levels in Dongting Lake. The environmental protec-
tion inspectors and other relevant departments are urged to strengthen the control of Cd input from sources inside and outside
the river basin. Comprehensive measures of ectopic or in situ treatment should be adopted. The ecological restoration of
Dongting Lake sediments was carried out to eliminate the heavy metal pollution of sediments and improve the overall ecological
environment level.

Key words: Dongtinghu Lake basin sediment;distribution of heavy metals; pollution evaluation;source of inquiry
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