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Research on infiltration effect of atomized rain on slope
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Abstract: With the construction of high dams with large reservoir in China, the stability problem of slopes lied under atomized rain
are serious. Atomized rain usually lasts rather a long time with heavy precipitation, under which it is very difficult to maintain the
slope stability. The strength reduction of geomaterial or the load increase under the slope is the mechanism which causes the slope
failure. However, the coupling action is less considered. Based on the theoretical analysis, two suggestions are made, the infiltration
boundary condition is redefined in seepage analysis; the conception that the matrix suction is not equal with negative pressure of
unsaturated zone is formed during the process of stress and strain analysis; and the matrix suction involves in spacing ratio and
saturation, etc. As an example, the coupling analysis of seepage and stress is performed with a hydraulic slope under atomized rain.
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Table 1 Physico-mechanical parameters of deposit slope

MR BERLE/ MPa AR L ¢'/ kPa # (°) 7d KN-m® Yo/ KN-mM* K/ cm:s LB AR S om’!
SR 500 0.32 75 32 212 243 3x107? 0.25 2.00x10°
KGR 200 0.32 50 28 22.1 243 3x107? 0.2 2.00x10°
2z fole 200 0.32 50 28 22.1 27 3x107? 0.1 2.00x10°
S 2 000 0.23 / / 23 24.0 3x107 0.1 3.00x10°*

e XM TAATHEMX A A, BEGERAER, KRR A, JLRERT) ¢ 4% 0.7 BEATHTIR.
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Fig.1 Piezometric head contours in initial state
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B2 ESEANE6hBWEEKLRE
Fig.2 Piezometric head contours after continuous
6 h infiltration

B3 EGAE 6h BEE SR
Fig.3 Zero piezometric head configuration
after continuous 6h infiltration

B4 A 12 h SWEEKLRE
Fig.4 Piezometric head contours after continuous
12 hinfiltration
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Fig.5 Zero piezometric head configuration
after continuous 12 h infiltration

B 6 LA 18 h S EEKLRE
Fig.6 Piezometric head contours after continuous
18 hiinfiltration
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B 7 ESAE 18 h BEE SRS
Fig.7 Zero piezometric head configuration
after continuous 18h infiltration
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Fig.8 Piezometric head contours after continuous
24h infiltration
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Fig.9 Zero piezometric head configuration
after continuous 24 h infiltration
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Fig.10 Piezometric head contours after continuous

48 h infiltration

BN 48 h BRI 815 A

Fig.11 Zero piezometric head configuration after

continuous 48 h infiltration
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Fig.12 Minimum principal stress contours when transient
saturated zone(TSZ) is 2 m depth
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Fig.13 Maximum principal stress contours when
TSZ is 2m depth
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Fig.14 Displacement contours of the mid-lower part

when TSZ is 2m depth
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Fig.15 River direction displacement contours of the
mid-lower part when TSZ is 2m depth
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Fig.16 Minimum principal stress contours when
TSZ is 4m depth
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Fig.17 Maximum principal stress contours
When TSZ is 4m depth
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Fig.18 Displacement contours of the mid-lower
part when TSZ is 4m depth
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