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Fig. 2 Stress analysis of the surface soil
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Fig. 1 Mechanical model of the slope collapse unit under seepage line
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Fig. 3 Section of generalized test slope
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Table 1 Soil properties index of the test slope
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Fig. 4 Collapse phenomenon of generalized test slope
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Table 2 Seepage eigenvalue of the test slope( numerical calculation )

R SEERUN eI W MRTI R K2 Ah/em PR3 iy HiE, (107m - s7")
1-1 80 0. 155 0.334 22.40
1-2 12 60 0. 124 0.239 16. 90
1-3 40 0. 087 0. 164 11. 00
1-4 20 0. 038 0. 081 5.50
2-1 80 0. 139 0.290 19.90
2-2 12,5 60 0.113 0.215 15. 10
2-3 40 0.075 0.143 10. 00
2-4 20 0. 036 0. 069 4.79
3-1 80 0. 124 0.264 20. 10
3-2 1:3 60 0. 105 0. 196 15. 10
3-3 40 0. 069 0.130 9.93
3-4 20 0.033 0. 064 4.90
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Table 3 Seepage gradient in cross-sectional interval of the test slope ( simulation test)
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RN BRI BARRIJE K722 Ah/cm
0~1m 1~2m 2~3m 3~4m
1-1 80 0.263 0.212 0.148 0.088
1-2 - 60 0.193 0. 156 0. 106 0.071
1-3 40 0.144 0. 096 0.074 0. 050
1-4 20 0. 065 0. 049 0. 039 0. 035
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Mechanisms of gradual riverbank collapses and simulation study *

ZHANG Xingnong, CHEN Changying, JIA Dongdong, YING Qiang, ZHANG Sihe
( Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: In view of the gradual riverbank collapse, a hydrodynamic model for assessing riverbank stability is estab-
lished on the base of soil mechanics and river dynamics theory. Combined with generalized model tests and numerical
calculation, the mechanism of riverbank stability is analyzed, and the failure reason for slight slopes is explained. Re-
sults show that the slope should be stable when the seepage exit gradient on the slope surface is less than the critical
gradient of infiltration failure. After the toe of the slope was washed away by current, partial infiltration failures on the
slope begin to appear and will develop with the increase of the seepage exit gradient due to the shortening in seepage
path length. The back soil mass will fail successively due to lack of support. The gradual soil mass failure will develop

backward with time leading to the collapse and destruction of the entire slope eventually.

Key words: gradual riverbank collapse; mechanism; model test; numerical calculation
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