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Abstract: The rock of the slope of the high arch dam is easily destabilized by earthquake, rainfall and water
storage in the reservoir to form landslides, landslides directly impact on the high arch dam and its spillway
building, causing a certain degree of damage to the dam structure. Therefore, in order to investigate and reveal
the damage mode and mechanism of high arch dams under the impact of landslides, a three-dimensional
numerical coupling model of arch dam-landslide-foundation-reservoir water is established based on high arch
dam model testing, the SPH particles are used to simulate the impact crushing and dispersion process of the
landslide body, the "subdivided block" method is used to describe the characteristics of the landslide, and the
acoustic-solid coupling method is used to simulate the dynamic behavior of the reservoir water, this paper

analyses the process of landslide impact on two important parts of the arch dam, the right bank shoulder and the
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top platform of the spillway hole, and elucidates the damage modes of different parts of high arch dams under

the direct impact of landslides, and explores the influence of landslide volume and velocity factors on the impact.

The results show that under the impact of landslide, the shoulder of the dam i1s mainly fractured and broken, the

platform of the spillway hole is mainly damaged by scouring and cutting, the gate abutment is damaged by

tipping, and the spillway building is damaged by pulling and shearing; and the platform on the top of the

spillway hole has a weaker impact resistance than the top of the shoulder of the arch dam.
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Table 1 Key information parameters of Landslide Zoning Division
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Fig.4 Simplified schematic diagram of numerical simula-

tion of landslide SPH particle impact on arch dam
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Fig.5 Model of the different action location of the impact

of the landslide on the arch dam
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Fig.7 Process of Landslide SPH particle impact on arch dam shoulder

A T 3 A el S A 5 30U o AR A S R A i
BT RS PE T BE 405 K e AR AR TR 8 s o AR
M BE ST A58 005 8 1 7 TR, A 8 3 AR oy 30U
L Je it R v, #6300 A 22 I 30U 45045 9 R B B
HhFL A3 W0 S B B L v AL AR A T R B B S A R E
AR BX A B B 7E 0~0.5s I ] P, 8 3 HOkE
PR AR T 30UF B DR, 12 X T o it R 2R A
AT B —E R Y oy £ IR 5T . HERAE 0.5~
3.0 B[] P, Bt 25 Vi 39 0k 44k 8 o o 5% 0L )8 o 3 X
S, HEA s (R B R TR B2 ) 32 ¥ 38 O I 1] B g 4t
UG F 30U 5405 9 Jig i & v 5 SRS 7 3.0~3.5s I,
HhFL M K 45 F 75 TR Ui O 1 A e AR T, A
005 TF 4y e T A i o 4.0s I 20 26 A, ol T 9 B A
A R LA T T HE U AL R S5 4 b, b L85 H 7
A I W R N A (7 39 B ) =2 0, B K
L Jey H IR B - o0 R B A T 5 i AE 4.0~5.0s I [H]
BerA, i b AL oK 25 Jg T g i IR = 7 i
(] S 454 P58, de T " AR B e i AR TR, S LA
e AL R A LB IR ol T RO AR b —
A KA TR AR 548, 53 S0 K 1A BEL I3 7 JH BE 95 ek 55 i
BRI DA S A0 AR R A ol R
T S FBORE AR A P AR i B2 I, B3R i 3 FL B o
FL oK S STy 40 0 R B X BT O . £ b LR
A TR R R AL R R AR T A

3.2 IR ST

T 5% 7 3 1A A BT o o L 30U 5 0L 1) 5% )
Hh W R MR T TR ) B R A 25m /s AR
il VB AR FBUE SN 107 m® 25 7 m? Je 457 m® , A
IR F 43 BT 8 3 A 1A BR G — 52 e TR 3R

FE AN [ A FEL G 3 39 A o o 148 3004 12 0L A
T, BEIT e N e K AR S e R R 4 S R 1B 9 BT
IR o ARV R 3 A L 25m /s B ol E 30 R
WUE S, T SR AE 1AL L op s B AR R
F % BT 0 0 B B R T e R 4, i AR
FRURE G, 100 I 505 A7 0 AR e 5 ) TR JEE B R . 10,25
Je A5 T3 m® A o M TR 30U e KRR R BE )
54 10.3m,13.7m . 31.9m. M FE 107 FH H ,EAR
[F] A L 0% 9 o A 4 o o ol AR rp HE 30T O 1 B A
FLA 7K 25+ 8 40 AR FE AR, OF B LR a4 Ry
F R At R R BT IR .

TR AE A R AR USSR R b o HE 3004 52 IS
BB, Hb IO ik s g 0 e S 78 A A% 0 G BT 11 BT
Ro FE/MEF(I0 T m*) (PR (25 5 m?) S K AR
FR(45 77 m?) ¥ e b AR T SR 300 IO 4 2 o7 1 1
% fik N 7 e A 4 i O 41.28MPa. 57.15MPa il
113.56MPa. M FR R A, 2 filk 17 77 31 3K W4 (i) B[]
WA
3.3 BMAEE RIS

AIF 5% 3 3 1A 30 B8 X6 oo < L 30UA 5 LS 1) 5 )



% R, A R b R B R AL S X 7

t=4.0s ¥ REdE

8 B EIEERTHIBGRRIRE

Seasl)
N>/ 7/ [®

t=5.0s
REBINRE CRERED

Fig.8 Failure propagation process of arch dam under the landslide impact on the dam shoulder
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