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Fig. 1 Procedure of static and dynamic analysis

for concrete structures
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Fig. 2 Mesh for concrete console
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Damage and fracture analysis of Dagangshan arch dam

under strong earthquake

DU Rong-qgiang*', LIN Gao*, ZHANG Qing®*, CHEN Shi-hai',
LI Yun-feng', WANG Hai-chao'

(1. Department of Civil Engineering, Shandong University of Science and Technology, Qingdao 266510, China;
2. School of Civil and Hydraulic Engineering, Dalian University of Science and Technology, Dalian 116023, China;

3. Department of Engineering Mechanics, Hohai University, Nanjing 210098, China)

Abstract: The theory of energy equivalence and effective stress concept are applied to analyze damage and
fracture for Dagangshan high arch dam (210m) and its safety to resist strong earthquake. Damage is
considered as irreversiblly internal variable to deal with strength reduce and stiffness degradation for
concrete under loading. Damage tensor including characteristic of rate-dependent of concrete and effect
of multiaxial stress for structures is used to set up rate-dependent elasto-plastic damage model. Return
mapping algorithm is selected to solve stress integral in constitutive equation. Main procedure for finite
element program is presented. The dam is simulated numerically to analyze its damage and fracture and
is evaluated from the view of safety to resist strong earthquake with peak earthquake acceleration of
0.5575g. The results show that the dam’s damage is in low grade and is good in integer after strong
earthquake. But some zones of the dam are weak to resist earthquake such as the joint of dam and foun-
dation at the bottom and the top arch of the dam. Meanwhile, strain-rate response is different for each

zone of the dam and should not be neglected to strength and deform of concrete.

Key words: high arch dam; earthquake; damage and fracture; rate-dependent; ealstoplasodamage;

return mapping



