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Regional analysis of rainfall and seismic stability on typical soil bank slope
after water storage
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Abstract: In areas with frequent natural disasters such as heavy rainfall and earthquakes, the regional analysis of slope
stability usually adopts the infinite slope model. However, previous studies have often relied on rough estimates for soil
depth selection. To address this limitation, this study imports measured soil depth data from boreholes into the geostatistical
analysis module of ArcGIS and constructs a regional slope stratum model using the ordinary Kriging interpolation method.
Utilizing the interpolated soil depth data, the slope stability factor is calculated for various working conditions, including
pre and post-water storage, post-water storage rainfall, and post-water storage earthquake scenarios, using the infinite slope
model. Furthermore, the study analyzes the changes in slope stability factor under different working conditions after water
storage and generates corresponding maps to identify areas with relatively low stability under various scenarios. The
research methods outlined above are applied to the upstream area of Baihetan Hydropower Station Reservoir. The regional
analysis results indicate that water storage and rainfall conditions have a negligible impact on bank slope stability. However,
the overall decline in bank slope stability factor under earthquake conditions is substantial, with some local areas
experiencing a decline proportion of more than 50%. These findings can serve as valuable references for regional slope
engineering design and site disaster prevention and reduction planning.
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Table 4 Amplification coefficient of peakacceleration

PR B /m UL N
0 1.000
7.36 1.289
9.41 1.345
10.96 1.606
13.85 1.842

2.5 WHHEERDR

£ ArcGIS 1, g4 — /NI AL O A ST ) 35
R, X AR B ) S S B AT B Ak
B, s SRR SRS R E Ve R KL IR
HulEl. B 6 RIS LIASE M R EE, K
M ASE ME R BORNT 2, XIS ELILE] 99%L L,
NRE X SOk E /808 1.5~2.0, &
TROvRE X MOl ett 2808 1.0~
1.5, J& T8 RS X 38, 3R WA ft n He At rar 302
JE YA RE R A KR AL A% 32 B A fE AR T
JEX B IaIX, FaErEREURT 1.0, J& T &R
5 X 35K

B 1 s E PR AR st T, ISR L
[e = A Xt HL it T £ 9 735 TR 3 e b A 4 Bt
W\, BT IR T NE D, SBURE
Ve RO RS R WA F20E Ve RABEH TR R
RO D AN N, TSR IR E R, R
NETEIEMAKR, RS RPWEN; 2
TR EONRIER, NN T ., S8
T M RBEE RS TR o AU R PP AN [R] T



474 HooE 4 |

2023 % 11 H

102"54.’30 "R 102°550"%= 102°55"30”¥F\

Ad
Ad
ey :i_T
T | L ©
S o
g £
N N

AD
= ™
o o
& | L &

Val
A o
o

e
S &

A
= Fal
o L ©
v Nal
g <
N Q

Ad
Ad
e Ir
= o
3 L &
S 3
& o
N Q

102°54"30 "R 102°55'0"% 102°55I'30 "R
Bl6 RARTBEREMRHE
Fig. 6 Slope stability factor in natural state

TREVE RBARE, H g R R R
SIAWAREENE R, AR EHBRENEERS
Fr . FUEE 6 T e Mg AR TR
WA, PERUAEME RTINS, MAEHARA E
Wb TE 5y AR R R e AR SCER RV X ey e MU
DI e AR X35, B 6 A R SRR AR 1 AR 3
ANFLS X, AFFUHAEANF o0 a3 e e
PR

X RORVE X S i K PR MR T T
HEBRVIRSHIRS E I RECRALE . B 7 AEKL
DR ENE RBCEAE], W AE N 825 m BEIKALLL
X, RO NE KA EX R, BRI
IR AR AN A 0 B SV XA, AR B A O X AR
ENE R BRACE DR BEAT 70 M. BEKALUAT, 4
KR 73 B 5 RV XA I RBORPRAC, & XK
MEFEEEZ RN, R Pisy o8 i A
K, AR e . SRR R B A% R B
&K Ja A R VE XA E M R BN KT )
75%~100%F1 50%~75%, ¥17H A [F R E KT
Bo AeoE PE R BTSRRI, B &KL
Hi 765 m iR L7t 825 m, MRS e M R BT bR
DN, K7 e G S Sk Gl v B AR B
765 m FEI/KLLNIE 2, KA 5 5 I 46 X 35
AR ENE T BB, B g R A
EMERBCN ELLHIE R 50% 2 LA b, FREFRHZIX
SRS K 0L Rt — P HUE AR R 3B

102°54'30"%%  102°550"%  102°55'30"%<

A
o FO
N Ne
v D
o

=}
S St

A
o o
™ 1(2
A 0
o

Ne3
S Q

AD
o | L ©
vy wy
2 <
S Q

A
C o
3 L &
<t <
g o
o

e}
S Q

102°5430"%%  102°5507%  102°5530"%

E7 &kDREBENRETHE

Fig. 7 Variation of stability factor in water storage condition

ek 9 000 X s 4 PO A R A 2 BT S 6 R B K
XI. &KL 825 mif, THEHARAUD, Ktk H
IKPESE/KAL 765 m HEATFERY TR ETE T Z7E
TR A& TRIGRS F7Y LUK JRFR AR 5 - H B 45 R
e 8 B oA T AR KL . PR T
N H R R XA K R e M AR HOR R B
JETT R DRI 8 HE A SE 1 SR BRI 25%~50% (3
G, XA RIS R LR 2, BN
AR ENE N FEROR, F AR R oA 8UE
B 3 Hr

102°54'30"%%  102°55 074 102°55'30"%

Ad
A
Y ?
c o
2 3
& %
N IS
Ad AJ
T -
o =}
(¢ ™

Nal
b o
g

)
& N

Ad
A
= N
c o
2 2
& o
N Q

A
= T
z =)
8 ®
- <
ey wy
S o
N Q

102°5430"7%%  102°550"4%  102°55'30"%%
B8 MEMIRREMHRBETNLE

Fig. 8 Variation of stability factor in rainfall condition
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