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Fig.1 Completely compatible mesh Fig.2 Locally incompatible mesh
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Fig.3 Calculation model
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Fig.5 Position of control elements

on upstream surface of arch dam
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Fig.4 Position of locally incompatible mesh
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Fig.6 Position of control elements

on downstream surface of arch dam
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Table 1 Comparison of stress of control elements in different calculation models MPa
1 Il I}

oy oy o3 o oy 03 04 23 o3
12 -0.70 -2.51 -5.03 -0.70 -2.51 -5.03 -0.68 -2.62 -4.99
21 3.22 -0.36 -3.30 3.34 -0.36 -3.32 3.00 -0.24 -2.93
38 -0.45 -1.81 -4.89 -0.44 -1.80 -4.89 -0.45 -1.87 -4.87
48 -0.96 -1.11 -9.56 -0.94 -1.10 -9.38 -1.27 -1.34 -10.88
58 3.92 -0.22 -3.70 4.04 -0.20 -3.66 3.53 -0.21 -3.90
68 -1.26 -1.77 -10.77 -1.19 -1.70 -10.29 -1.07 -2.07 -12.62
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Application of locally incompatible meshes to stress analysis of high arch dams

LI Tong-chun LI Miao WEN Zhao-wang SHEN Hong-jun
College of Water Conservancy and Hydropower Engineering Hohai Univ.  Nanjing 210098  China

Abstract On the interface of locally incompatible meshes nodes belonging to large elements are regarded as basic
nodes and nodes belonging to small elements are regarded as subordinate nodes. The linear interpolation relation
between basic nodes and subordinate nodes is developed to meet the requirement of the compatible displacement method
for treatment of the locally incompatible mesh in which the displacement of basic nodes is taken as a variable to be
solved. This method can be used for stress analysis of complicated structures on the foundations. By setting of dense
structure meshes and sparse foundation meshes the method improves the efficiency of calculation while does not
decrease the accuracy of calculation. With an arch dam as an example the effect is discussed of the locally incompatible

mesh treatment method on the calculated result and the method is verified to be reasonable.
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