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So 1 2 R B.
[9.472 x 107" 1.888 x 107" 2.519 x 107 2.176 x 10 1.519 x 107" 1.361 x 107 7.295 x 107
R = H.807x 107" 7.482x 107 9.481 x 107 3.677 x 1071 4364 x 107 1.585x 10 1.762 x 10~° [
U611 x 1073 2.097 x 102 7.433 x 1072 4.407 x 1077 9.615 x 10°'  7.716 x 1071 2.278 x 101 U
B = 1.774x 107" 1.637 x 107" 1.637 x 107" 1.637 x 107" 1.137 x 10" 1.137 x 10=" 1.036 x 10~
1 So = 1100 mm/h.
3. R 4
[#.493 x 1072 5.072 x 107® 9.796 x 107> 2.251 x 1078 4.136 x 107" 4.696 x 10™* 9.998 x 107!
R = %5.383 x 10 1.123x 1073 2.278 x 1072 2.659 x 107! 9.506 x 107! 3.935 x 10°' 5.313 x 10-3%
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Table 1 Scale of Sy Q0 H and K Table 2 Membership function
So/ mm h-! 0/ it 5! H/m 3 and weight allocation of Q H and K
1 1100 18000 270 0.60 A
2 950 16000 230 0.55 0 0.39 © Q =exp '—2.8><10‘7 0-0:2
3 800 13000 190 0.50 i=12 7
4 650 10000 150 0.40 " 0.36 u H =exp _-3.7x10*4 H-H, 2
5 500 6000 110 0.30 i=12 7
6 350 2000 70 0.20 . 0.25 gk =exp =50 k- k 2
7 200 500 30 0.10 i=12 1
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Table 3 Scale of S & { and n
S/ mm h™! ¢ ¢ i S/ mm h~! 3 4 i
1 S= S, 0.5 0.30 0.10 5 5—1050> s;ﬁ)s(, 2.2 1.40 0.50
2 S0> S=2S0 0.7 0.50 0.15 6 550> =255 3.2 1.85 0.70
3 50> 5755 1.0 0.75 0.25 7 350> S 4.5 2.35 1.00
4 550> =555 1.5 1.05 0.35
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Table 4 Membership function and weight of £ { and 7
3D-FLOW A
£ 0.3 o sep —4S e
i=12 7
£t o=ep =7.0 §-¢ 2
3.1 ¢ 0.35 i=12 7
12 7 0.33 poy =ep =50 g
i=12 7
5
a or J A4 °
*( kv )+ (*( Ew - + k¥ ) = Table 5 Hydraulic and boundary conditions of Taizishang Slope
dx dx dz dz
) Q/ m’.s7! H/m k 13 ¢ 7
Cw o+as, 0 3
! 18440 202 0.272  4.505 1.485 0.5
C ¥ =d0/d¥
S— c ¥ — — a a =
a=1 k 2
3.2
3 0
2 0 k, .
0~k VG 6
l m
s = | ) 4
1+ o "
0 - 0,
m=1-1/n So=g g
S,—— 0,—— 0,—— 4 Mualem
7
k:51/21_1_sl/mm2
3.3
200 m. 1148 m 262 m. 1. 2.
15m 530 m
198 m.
ST55-3
GDS




30 6 19
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Fig.1 Finite element mesh for Taizishang Slope Fig.2 Material subareas of Taizishang Slope
3.4 6
Table 6 Infiltration characteristics of subareas of Taizishang Slope
VG
/ mh! a n 0, 0,

7.2x107*  0.010 2.0 0.55 0.10
- 1.0x107*  0.010 2.0 0.55 0.10

110 mm/h. 2.0x107%  0.008 1.0 0.60  0.15
. 4.0x1072  0.150 5.0 0.35 0.00
3 1.0x107%  0.010 2.0 0.55  0.10

4.0x10"2  0.150 5.0 0.35 0.00
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Fig.3 Seepage equipotential line under natural condition Fig.4 Seepage equipotential line after a 3-hour atomized rain
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Fig.5 Seepage equipotential line after a 6-hour atomized rain Fig.6 Plasticity states after a 5-hour atomized rain
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Stability analysis of unsaturated soil slope under atomized rain
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Abstract With the project of the Taizisang Slope at the Shuibuya Hydropower Station as an example an approach is
presented to analysis of the stability of the unsaturated soil slope under the action of atomized rain. The fuzzy synthetic
evaluation method is used to evaluate the atomized rain intensity of jet overflow the finite element method is used to
simulate the atomized rain infiltration induced saturated-unsaturated seepage flow fields the finite differential method is
used to analyze the slope stability under the infiltration. In calculation the analyzed results of the former stage are used
in analysis of the later stage and the FEM mesh and the seepage fields obtained in seepage analysis are directly used in
the FDM Code for stability analysis thus improving the analytic precision of seepage forces. The analyzed result and

practical situation are in good agreement .

Key words atomized rain infiltration unsaturated flow FEM analysis slope stability





