9049 % 5N R B2 Earth Science Vol.49 No.5

2024 F5H http://www.earth-science.net May 20 2 4

https://doi.org/10.3799/dqkx.2022.361

/.

lO

EMAKNBEEZGETERESHTIE
TRRKEBIFB RS

BB ORTREEL, mEELA PN, BN

1./—"—'—‘7-(7 7}<7f’ﬂ—?l‘m/l&/%7}<ldté}l#z;}i7liﬁ%n‘{"u /I-Evr%a 330029
2. &J\%k—’j’—lﬁi}i —Ef—F;u AHEH S 330031
3. HIGREFRIAMAR, THEH G 330029

O LW PO R A BT S R R MOS8 I R B )R R E’lll'] N AT BARAT W P A5 i AR Rz RS S
P oF ¥ A R B S R R IR T R ) S R R 28 M 25 (BPNIND () 2 8 A Sk 3 W r & R o B O ik b R
Karhunen-Lo cveﬁ’éﬁtﬁﬁﬁ&%ﬁﬁ/ﬁb}iﬁifﬁﬁﬁm?’éﬂlikmﬁ;ﬁﬁﬁm% %?BPNNM&%L_ Wra E R BCHE B L
Fl7k¥ﬂ‘#%"i)ij\ﬂﬁﬂ 3 00l HE AT g W ORI K L R B 5 UF R U SORE R 0 BT, OF 5 B U vk 6F Ll g TR T 4R D U R B B
gERFEW . &tﬂﬁ/ZTﬁTﬁxﬁl%Iﬁﬁ%m%%& [E) 75 S P 68 0 i A R B s e, T L BT B T AR AT
i]%BTE+7KT§Y‘%1)§ZT%$#ﬁ&E1 — R RO TR RO WS A R B A S 0 PR T, K A
Ze5d#WAEN T A 19.50 B A REVE & A Jm w0 J% R IR, 1 75 /K (o 3% B 46 F 8 & Ak Jm 8 2% B i 38 9 AT RE 4 AR /D
SRR W UCH WSO s () AR S 5 1B 0 AR ) A AR R IR 4 BT 5 KA SR
HESES: P64 XEHS: 1000—2383(2024)05—1679—13 W #5 B ER:2022—09—01

Probabilitic Analysis of Reservoir Landslides Considering the
Spatial Variation of Seepage Parameters under the Conditions of
Rainstorm and Sudden Drop of Water Level

Jiang Shuihua'?, Xiong Wei'*", Zhu Guangyuan®, Huang Zhuotao®, Lin Lie*, Huang Faming”

1. Jiangxi Hydraulic Safety Engineering Technology Research Center, Jiangxi Academy of Water Science and
Engineering, Nanchang 330029, China

2. School of Infrastructure Engineering, Nanchang University, Nanchang 330031, China

3. Institute of Design and Research, Nanchang University, Nanchang 330029, China

Abstract: Traditional probabilitic analyses of landslides do not take into account the influence of the spatial variability of hydraulic
conductivity of landslide mass. To characterize the effect of the spatial variability of the hydraulic conductivity of landslide mass,

this paper proposes a back-propagation neural network-based method for slope reliability analysis involving spatially variable soil
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parameters. The Karhunen-Loéve series expansion method is used to discretize the non-Gaussian random field of the saturated
hydraulic conductivity of landslide mass. The back-propagation neural network is adopted to construct the surrogate model of the
factor of safety of a spatially variable slope. The Baishuihe landslide is investigated as an example to estimate the landslide
probability caused by the rainstorm and sudden drop of reservoir water level, respectively. The effectiveness of the proposed
method is demonstrated through comparisons with other methods. The results indicate that the proposed method can not only
effectively account for the influence of the spatial variability of the hydraulic conductivity of landslide mass on the landslide
probability, but also achieve high computational efficiency for the probabilitic analysis of reservoir landslides. It can provide an
effective and versatile tool for the landslide probability evaluation. In addition, when the spatial variability of soil hydraulic
conductivity is considered, the Baishuihe landslide has a 19.5% probability of local failure under five consecutive days of
rainstorm, while it has quite small occurrence possibility of local failure under the sudden drop of reservoir water level.

Key words: landslides; hazards; landslide probability; spatial variability; hydraulic conductivity; back-propagation neural network;

rainstorm; sudden drop of water level.
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