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Numerical simulation of Mengdigou arch dam based on
nonlinear finite elements
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Abstract: Mengdigou Hydropower Station is the fifth cascade hydropower station in Yalong River’s middle reaches. Due to the
maximum dam height of 200 m and complex geological conditions, it is of significant importance for engineering safety to ensure the
dam’s good workability and global stability after impounding. Based on deformation reinforcement theory (DRT), a 3D finite element
model of Mengdigou is built to analyze the behavior of the dam’s displacements, plastic zones extension and global stability under
both normal and overloading conditions. The results show that the displacements and overloading capacity meet the stability
requirement. The introduction of fillet significantly reduces the plastic complementary energy of both the dam and base, which is
beneficial to the global stability. Two ways of replacement treatment for f4 fault are investigated. It turns out to be more favorable
using shallow replacement together with grid replacement for the dam’s global stability.

Keywords: Mengdigou arch dam; finite element analysis; global stability; deformation reinforcement theory
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Fig.1 Main maults and alteration zones at dam site
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Fig.3 Numerical mesh of Mengdigou Arch Dam

YIRS L L5 (W2 AR &) (17 &

KR 4 Fron, T BRSPS 5 A7 B o
AU 5 Prox. WEIESIARAL B SR WK 6 iR,

B4 DERAHEHUUES BRSO EE
Fig.4 Sketch of Mengdigou Arch Dam and the main faults
and alteration zones

/ AZRO3 M4 B e

2 P 4
AZRO4 M4 B e
AZRO7 MK B 4

B 5 FREEEIE RS AR E R s A
Fig.5 Sketch of Mengdigou Arch Dam and the main
foundation treatments



59

PROMEAE: R T AR A RTINS LU T 2627

Wi

E6 ERAHIIEE KRR
Fig.6 Sketch of Mengdigou Arch Dam and the fillet
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Table 1 Displacements of downstream face of Mengdigou
Arch Dam (Scheme A) under normal condition

e {7 4%/ mm
g ki i ek

™ T o w7 T B
1 2259 42 -3.5 524 -0.9 34 2.4
2 2240 4.6 -34 549 -0.9 4.5 2.9
3 2210 6.5 3.7 56.7 -0.9 6.1 2.7
4 2180 9.0 —4.6 542 -1.0 7.7 2.7
5 2145 10.5 -5.3 457 —0.8 104 3.0
6 2110 104 —4.7 31.3 —0.5 92 2.2
7 2 080 7.8 -2.9 153 —0.1 73 1.4
8 2 059 5.6 -1.2 58 -0.2 55 0.3

2 FREHEIN B IR IEF THRHU FHUE AR
Table 2 Displacements of downstream face of Mengdigou
Arch Dam (Scheme B) under normal condition

o 7%/ mm
g ki i ek

™ T o w o7 T B
1 2259 4.2 -34 51.6 -0.7 34 2.4
2 2240 4.6 -3.3 542 -0.7 4.5 2.9
3 2210 6.4 -3.6 56.0 —0.8 6.1 2.7
4 2180 8.4 —4.1 53.5 —0.8 7.7 2.7
5 2145 9.8 —4.3 451 -0.7 10.3 3.0
6 2110 9.6 —4.2 31.0 0.4 9.1 2.2
7 2 080 7.4 2.6 15.1 —0.1 72 14
8 2 059 55 —1.1 5.7 -0.2 55 0.3
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Table 3 Displacements of downstream face of Mengdigou
Arch Dam (Scheme C) under normal condition

. fir#%/ mm
[ R pet T

™ T wet w god wod b
1 2259 4.1 -33 50.6 -0.5 2.7 1.6
2 2240 4.5 -32 528 -0.5 3.5 2.1
3 2210 6.3 -35 542 -0.6 5.1 2.2
4 2180 8.0 -37 514 -0.7 6.7 2.4
5 2145 9.1 -39 42.7 -0.5 9.0 2.7
6 2110 8.7 -35 28.5 -0.2 8.2 1.9
7 2 080 7.2 2.4 12.1 -0.1 6.9 1.0
8 2059 53 -1.0 58 -0.1 55 0.2
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Fig.7 Point safety factor and yielding zone of foundation
base of Mengdigou Arch Dam (Scheme B) under 1.0/,
2.0W,, 3.0W,, 3.5W, (W,=water load of normal condition)
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Fig.4 Complementary energy norms of overall Mengdigou
Arch Dam during overloading process (unit: t-m)
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Mengdigou Arch Dam during overloading process (unit: t-m)
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