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Table 2 Max-principal stress of dam MPa

1/k

1.0 2.53 -27.28

1.5 2.82 -27.17

2.0 5.34 -26.83 s

2.5 7.93 -26.60
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3.5 10. 14 -27.45

4.0 9.41 -27.47

4.5 8.75 -27.53

5.0 8.12 -27.64

5.5 7.52 -27.73

6.0 7.04 -27.71
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Fig.3 3D meshes of dam-foundation system
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Fig.4 Relation between k and dam displacement
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Influence of the Strength of Bearing Surface on Stress
and Deformation of Arch Dams

QIAN Xiang-dong ZHAO Yin REN Qing-wen
College of Civil Engineering Hohai Univ. Narnjing 210098 China

Abstract A bearing surface transmits the interaction between an arch dam and its foundation the strength of which
directly affects the constraint of the bedrock to the dam and thus affects the stress and deformation of the dam. The
influence is studied in this paper with nonlinear finite element method as an example for a high arch dam in design. The
results show that the influence on stress is only limited within the local area near the bearing surface larger on the
maximum principal tensile stress than on the principal compression stress and the decrease of the strength does not cause
unlimited increase of the maximum stress. The influence on the displacement of the top of the dam is smaller than that of
the bottom of the dam especially the relative downstream displacement. At the lower strength of the bearing surface the

relative downstream displacement at the bottom of the dam increases with the decrease of the strength.

Key words arch dam bearing surface strength stress and deformation





