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Numerical analysis of infiltration of atomized rain into
plunge pool slope in Wudongde hydropower project
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Abstract: Infiltration of atomized rain by flood releasing is an important factor to the stability of slope by plunge pool for high dam.
In order to analyze the effect of atomized rain infiltration in Wudongde hydropower station, the two-dimensional unsaturated and
unsteady seepage field is modeled for a typical profile of plunge pool slope, and is simulated with the FEM. The range of the
saturated zone and the pressure head of the groundwater in the slope during the infiltration is analyzed under different slope
protection conditions. It is shown that for the slope formation with high permeable layer overlying relatively low permeable layer, the
pressure head in the resistivity water layer will raise gradually with the increase of infiltration recharge. Application of impermeable
material to the slope surface as protection treament can largely decrease the infiltration of atomized rain into the slope, thus the
influence of atomized rain on the seepage field of slope is significantly reduced.
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Fig.1 Schematic diagram of seepage model

KK RABE US3D AT BRI R4 il
%, L4k 4 401 AN, 4244 ANVUILTE A G,
R TTAS WE 2 .

IR T
L R R L T
NN\\ARu -

B2 BRI R TR
Fig.2 FEM mesh of seepage model

23 BEHSREIGESH

R A TR TR, BOANBIEE X L 1,
WRBIES B WE 1. R HI 2R AT LUR
TE MR R I HIRISIE R MRS KRS, KT
BB FR S T A BB ER S5, S
TR AT ),

JEEAB R T W 2 ARS8, &
B L KRR I R @ SHARIE S KL R)
DL AR RN AR XT3 38 R0k, SR FIE S, (1% B 5%
E

HATxF o =S, Mk, — S, I 700 % 32 %
BRI, A TR T 2, R
s s A,

T2 S, AR AR AR
B S B 7T ER AR H A PG 1R 5 e 5k
ARG H A, W H ARG Van Genuchten



Fo

F A B ARAEK A K B S5 AT NV AT 2847

BRI, R LA AR PR AS R S 5L A
B @ =S, « k —S, ik 3 fis.

K1 KBIELYREE S KA RS HEE
Table 1 Permeability partition and values
of the slope of plunge pool

BiE MR K, WRIEAKE kR
K o Jemis) 6%  S,/10°
Kl #EKEEASS p 5.0x10° 235 1.0

R 7 pa
K2 HERKE pta® pta 3.0x10° 1.27 1.0
VY& s pt2L7
K3 JEEKE pta®? 1.0x10° 0.68 1.0
K4  THEA pto’ 1.0x10° 224 1.0
K5  smEifrar, HURQ 1.0x10° 8.10 1.0
K6  §5ifi iy 1.0x10* 2.70 1.0
K7  BiisifEse 1.0x10° 0.54 1.0
K8 860 m LA FiR#EE T3 1.0x10° 0.54 1.0
K9 860 m LA L iR#E 44k 1.0x10° 0.54 1.0
10 »
0.8
0.6
VS) n
04
02
00 \ \ \ : )
0 200 400 600 800 1000
¢/ kPa
(@) ¢—S. KR
100
107
107
10°
107
o 10”
107 <
107
108
10° "
10*]0 n
IO’II 1 1 1 1 ]
0.0 0.2 0.4 0.6 0.8 1.0

S.
(b) k=Se KA MLk
B3 AHAERBHRe-S . k-8 KREAMZE
Fig.3 Curvesof ¢—-S,, k —S,
for unsaturated seepage

2.4 WA

WHEAL TP 1, 29K E N
825 mm (Fzul), FEIAfE 6~10 H, F/KE
M AREFEKER 81%. ZHF VKM ZKEN
2593 mm, PEIX[i[HIZE K &N 698 mm.

MR 5 2R 8 7K F sl LS % T o DX B 42 4 it
GO, BUEH KM AME R WX = 4efase 15

e ng = K6 E N REAS VAT TR (P I b: N N S VA
TSR A2 R 28RS

PR, SEPEERHR D, AR A i SR H A E R

DB A, ARG b bR KB K A _E

(YR X )46 £ A 0.5 m

2.5 AREM

WX SRR, ARRBAERE 5 Hront
TR G LM TN RAME S, FE5y
ML S AT B (50 .

IS T Ky Sy byt g, BUNBE KL
Fts EHUAH AR R IE R B KIS AT AT
(AR B B AKAAE N (LRI 2 /K Sk 5t HAFE—
W TRt K A A 846.36 m, Mttt U ) /K 23
B 846.36 m LA NI 7K Sk s I i i 4 55
AT 3 A RS T S AR BE AT 0 o I . 2K
SLEF E RIS BAUEH A 600 m =ifE, %
& A BRI S

S EAL IR, NSy A S5 %
AMIRAY Jy 3 ANFSRDR, WAL 2, 1k
T 20 A Y LI 1.

2 FEHUWHME
Table 2 Distribution of atomized rain
) M58/ (mm/h) .
R 5843 X A
G RO e
KEEF X =50.00 50.00 862.7 m LA N IHI

FNX 50.00~10.00  30.00
EEWX  10.00~0.50 5.25

862.7~895.5 m f ALY THI
895.5~994.4 m {5 FE Y TH

B T ZE AR ANVB T S AR B AN R : 2 B
SREE/NTHIRE BRI ANSE R BN, WA AT
WOA SR 2 FSPELA T AT, VSN e NS B
b i | A N R L s d e N e 3
FRHU, ARG SART, AR S KRR
PAL TS AR, WHEIEAR 1 L%
BN A RS, SR O A R

3 W R

31 WEGTE

MR, KR s R i 2 #5440 18 d.
e A, JERRE B WAL S Y 30 d, o~
18 d Al EZALI MBI B, 18~30d EAE, &
SEREEIRE 0.5 d 4 vH g L,

Bt R A [) 3 T 915 47 445 i T R 5 A R N8 0 L
WY, VR AT (ARIFEHm,
TAEFIBIT D PR 7% (860 m mifELL R ik



2848 el +

7 = 2012 4E

2 m EIREEE I, 860 m LA TS D . 4k
Bty % (860 m FFELL R ¥ 2 m JEREE LI,
860 m LA b Z5 4k Y X SR HUTR A 1547

FRA IR IEA T RERE iR 24T, DA BRIGIE A
FERLT-By, Wi GeoStudio 248 #4137 Bt Ak 4

5.25 mm/h

50 mm/h

IR BR T R 5.

3.2 RAHIFBEMNBER 5T
THMPTHEa4 A T, M ERAE 3,

6+ 10, 18 d, LM ABIEIL 12 d JE BRI X 55

0 AT X s 17K Sk 3 ATt ] 4 BT

(@ Niz3d

(d) Nz 18d

B4 RABFHEURABUMEREAAKDAE CGEAL: m)
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