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Fig. 1 Finite element calculation model of Laxiwa arch dam
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Tab.1 Calculation parameters of finite element

model of Laxiwa arch dam

IS Bl
AR %E 1 3%/ GPa 30. 000
WA+ 2/ (kg » m ) 2 450. 000
AR TR I 0 L 0.167
2 210~2 320 m H5 i /GPa 26. 030
2 320~2 400 m F#A i /GPa 24. 050
2 400~2 460 m H:H FAE/GPa 16. 080
HHARE/(kgem ) 2 690. 000
P ERIEE /N 0. 230
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Fig. 2 Tensile-compression curve of concrete CDP

model of Laxiwa arch dam
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Fig.3 Seismic acceleration response spectrum

for Laxiwa dam site
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Fig. 4 Synthesis of three-way seismic waves

for Laxiwa arch dam

4 HELERSHT



94155 2

B e A5 - 2 JETRE TR 4540 R T ) P FC SRR AR O AT « 105 -

41 BABHIR

Pl 5 Ay AR S5 280 0 e 7 A% T e DX 2 Ak oy
fiE. IS ALY K=1~2 i, 7 78 L HE A7
TE/INER 3 BRI AR DX 3, 2 2 T 0 % B O
BEUIERT . 24 K =2~3 WF, 7K R fof 2% 0 38 K fifi
IR i 1 28 T AR DX Iy 2 3 SO0 TR 5 3 1o A1
PR L ELT U T P R R I 30 Ak i AR X O R A
Ui AL A T L AL N B VA i
17 28 AL 2= rp L DX 308 1 P o ] S 300 B ) A
A 5 L T T FSCAE i ) R DX J8, L 300 2 0
B A JiE AR XSO R . Y K —=4~6 I, BliE fi
AR IR S S8 25 I AP 7 T I DX 3 9 1 P
YR g, K =6 I, IUACTT I 1 P 30 i
DI it — 25 ) S R, P I B A DX J 7 3O Ak
I T 5 s P 9 T AR DX 30T 3R AL AL 5
P55 o [ R 300 A Jo e DX S — 200 1) P 2 7 e, EL
I 5 300k A I B B B Y i e X MK =
T~9 W LR b 1 A R XS T B 2 1)
B9 S [ i T i 300 e i DX 4 2 T
2 b, U 30U 55 A S e DX 0 — 2 1)
S T L B T A3 B, SOV L 3 T R DX B
T U TR DX A S R M B . 2 K =9
IR, SUIAC I 18 K o i Ak s B T L P 4 9 B L 30U
BRERET.

(c) K=6 (d) K=9

Bs5 ARBEERBK THINFEHEERTERK

Fig. 5 Equivalent plastic strain yield zone of dam

body with different overload coefficients
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Fig. 6 Tensile damage characteristics of foundation
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Fig.7 Distribution of maximum principal stress and tensile

damage under three-day temperature slump condition
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Fig.8 Tensile damage and compression damage distribution of Laxiwa arch dam under seismic condition
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Failure Path Analysis of Laxiwa Arch Dam Considering

Concrete Damage Characteristics
FEI Xin-feng, WU Zhi-gang, MA Ji-dong, LI Gui-lin
(State Power Investment Corporation Qinghai Yellow River Electric Power
Technology Co. » Ltd. , Xining 810016, China)

Abstract: Aiming at the problem of failure path analysis of high arch dams, the current numerical simulation meth-
ods still do not take into account the tensile and compressive damage characteristics of dam concrete. Therefore, the con-
crete damaged plasticity (CDP) constitutive model was used to analyze the damage and failure characteristics of the Laxi-
wa arch dam under the conditions of static overload, sudden temperature drop and maximum credible earthquake. The re-
sults show that the dam body mainly suffers from the tensile failure of concrete at the dam heel and bank slope dam foun-
dation under overload conditions, and loses its bearing capacity after the damage penetration zone is formed; Under the
condition of sudden temperature drop, the concrete of the dam body may cause tensile damage in the surface hole and the
1/4 arch dam crest, arch end and dam heel area; While under the earthquake condition, the surface hole near the crown
beam of the dam crest downstream surface is mainly used for tensile damage. Tensile failure is dominant, and a horizontal
band-shaped failure area is gradually formed and the bearing capacity is lost. The research results clarified the possible
damage characteristics and failure paths of the Laxiwa arch dam, and provided a reference for determining the key parts of
the Laxiwa arch dam structural safety monitoring analysis.

Key words: Laxiwa arch dam;concrete damage plasticity;overload failure;earthquake;damage course





