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Study on slope stability of reservoir water level falling based on
Vector-Sum FoS Method

GUO Zijing

(School of Naval Architecture, Ocean & Civil Engineering, Shanghai Jiao Tong University, ShangHai 200240, China)
Absract: This paper is to study the influence of reservoir water level changes on the stability and
deformation of steep slopes. Taking the left-bank slope of Jinping hydropower station as an example,

based on the saturated seepage theories, the seepage is calculated under the changes of water level.
In addition, the factor of safety of the slope is worked out with the Vector-Sum FoS Method during
the seepage. New findings are as follows: when the reservoir water level has a rate of 1m/d from the
elevation1880m to 800m,
reduced from 1.214 to 1.147,

tends to be stable. When the drawdown speed reaches 2m/d,

the safety factor of dam on the left bank of the head slip failure mode is
and the safety factor approaches a determined value as the water level
the safety factor decreases more quickly;
The maximum displacement of the slope is located at the shear outlet position of the potential sliding
surface of the slip failure mode at the dam.

Jinping-1 Hydropower Station; water level change; slope stability; safety factor;
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Fig.1 The position relation between each structural plane
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Fig.6 The displacement cloud of the left bank when the water level of the reservoir drops

TR A,

HFE 6(0b) FILAVER L, Feakhrdt—25 TFE% 1 800 m
AR, X/ R YR TR R B E— 2K,
B RALRS T e A ARk A W R AR AT A2 14 T 0 5
HAGE, (A a{Eh 15 mm $#nE 24.7 mm,

1) BEORAL T g B 28 2 m/d vk R 22 22 R A T
P RER S i T 1 m/d; H. 2 nv/d IR AR s B
AL BN, R ALIRE] 1 880 m 424 R EK
BAE 1, PIAEKAZEL 2 m/d 5 BT BT B 25 55 5 |
HRASIR

2) BEIRAGL T B B e R AL RS e A AE MK TR R
PSR S R T TR R 85 L AL s PER L T P 3
SRR A% 2 AR BT PR S R A T
PR A 7 L 3 SRR TE R TR, 72 11
AT B 75 1] _E AR AT K 1 P A T TR LY
T

3) BEFRAL T Bt 1 3 6 2 71 B AS (LB T ek
RLHBHIICTR],  AEABZELT RS th 2552 B2

SE W

1] FE 5% . 7k T8 i il o i 0 00 A I 5
£k V). B D5 TRER, 2013(6): 10811093,
21 % Bk, AT, BHETES KRR A T AR

&3\9 %@
,o;\& HHL P& (FFE1 960 m)
$/ U & (FF21 885 m)
— WIHEK AL (1 880 m)
L 3T7K Az (1 800 m)
N IR

1300 m

(b) TFEE 1800 m

(#5848 71 )



48 b0 s | A Y -

PN 2

2L
°

2L
°

e (g % F Jz ) 2018 4F

HRTZHMAE ST (9], 25 A 028 5 TR 224k, 2007(Z1):
3196-3202.

(1] Dhosi, WIEE, RT . WA hHAER) )75 Scry
ROt B OT BUE 2 A 7). TAE %, 2013, 30(Z1):
184-190.

[12] E& 5, Tk . La3h h AR RRH [I]. ST
FHERFSE, 2005, 31(5): 84 -89.

[13]JI Shunying, HAYLEY H S.Effect of contact force
models on granular flow dynamics[J].Journal of

engineering mechanics-asce, 2006, 132(11). 1252-

(B85 34 1) ik g O BERNRIG B 9T [1]. 5 1 b2,
2018(2): 1-9.

(Bl #R3CA, EILHH, SEbk . FEARGFFEER T RE L
A WD IR - B A e R R e Mo AT D). &
Bh% 5 TR, 2009(7); 1491-1498.

[4] DLIB, MR, )RS . K LBk B R
FasE W Rz [J]. kB (v B b K % 24 ),
2008(5): 687-692.

[51F B, EikMg, B . FEARMAES LM T 1 - ki
AIE i £} i S e M TR A R 2 B 5T [T, =k
. BAFIMR, 2012(3): 10-14.

[6] )5 18, Fhakpk, ©AF, % . KA LFNREN &4

(#3538 70 HHRARIGUE T —WmE TR K
FaBL G IR I ) o sl SR K Je iR N E 5 2.,
FEAFEHRFILT, & bR inE e w] LA
DY AR E RBOR B AR

SE

[ kLFME, 2<FiE, MES, & . okJe s m
[V R DAL [T]. BrBeoR 5 TR, 2016(26):
257-263.

2] hIIER, 5K &, HiiE, 55 . okVe b BEPEREfE IR D
SACER A AR (] NEREGRT, 2016(01): 120-121.

[B1%<piE, MfEE, £ 18, 5. K LEHAEESDUE
S T A b 500 DR R B BB 43 B 1], B

1259.

[14] SEIESE, Ao . ) =ik ImroT a0 2h 5T b & A
BEJEEL O] LUPEEEST, 2005, 31(20): 91-92.

(5] Brerid, 2= 9, DhoRii, % . B T b S
7 [0 0%, 2009, 30(Z2). 17-21.

[16] 5k, TEE, BREED) . & T80 IE D) ek 5y L3
TARLAEA B [1]. #R TR 5 T Hah, 2010,
30(4): 166-171.

(TUE4eR EFIHE)

T YB R RS EE BT (0], WKk A
IREHERR, 2017(2): 54-59.

(7] B . PUilBaE o il 7 S —— R E M AT Ay 2
A PR HL R [CV S — k& Ea A D 5 TRY:
AKREEICE . R WHEFHEEH R T iReE, 2010,
26-44.

(8] die sl [E] . 0 B — ok LB 72 B R AR T 43 i 5 i 1 9
T TERFHT [D]. KA. bRk, 2006.

(91 /& Bh, JLikitE, &K . 5 —HoRE 29U L
Yera e PEWESE ). &0 28 5 TR £, 2006(11):
2298-2304.

(TSt EFIE)

ARETH, 2014(35); 281-285.

[4] XgEAE, BIRETR . K URIR B B0k b 78 5 8 43 B Ak Sk 4
R A (D). IR s @B, 2003(1): 17-18.

[51 ZPas, B UE . R AT A P g 3 R i o PR S 481 45
Mt [J]. ¥EmIKF], 2004(6): 46-48.

(6] B A, XIPEAY . BBk Ve L hedhtn i A oL fa e 40
Mr B Bz FAWFSE (7. B K LRE 524, 2005(3): 330-
334,

(71 BR 7R, fAIFFME . o D HES I R A 00 3 R R ANTR 3R 5 %
B [0]. ki LA, 2005(10); 31-33.

[8] B3R . i1 B30 5 K ik A B 2 15 e T o e fh AR B
FiERISEi (0], KB TR, 2008(8): 153-157.

(TEHFE EFE)



