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Tab.1 Parameters of low elastic modulus concrete impervious wall during rehabilitation of typical reservoirs in Zhejiang Province
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KK Zh - AHE A 45.00 32.79 4.0 0.2 <1 000 1x1077 2002
BUM AT LK FE LSRR SE I 24.10 40.00 6.0 0.3 <2500 1x1077 2003
KPR F1 K P B AHERP 5T 38.20 42.70 6.5 0.4 <2500 5x1077 2005
P50 K B Fh LR SE 43.30 48.00 7.0 0.4 <3000 1x1077 2006
i LR K Zh AR SEIN 48.20 50.26 7.7 0.8 <4 500 1x1077 2008
WEELKE AR 27.40 33.47 8.0 0.8 <5 500 1x1077 2009
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Fig.1 Geometry model of an arch

dam-foundation system
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Fig.3  First principal stress before and after material replacement
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Numerical simulation of arch dam stress concentration
improved by a material replacement method

JIANG Cheng-jie, SU Zhi-min, LI Zhong, WANG Feng, JIANG Nian-hong
(Faculty of Electric Power Engineering, Kunming University of Science and Technology, Kunming 650051,
China)

Abstract; In the shape optimization design of the arch dam, it is necessary to make the concrete in a large scale
under compression. When the tensile stress exceeds the ultimate tensile strength of the concrete, local area under
tension may shift to compression by the action of the stress redistribution. The concrete having low elastic modulus
can be replaced in the region under higher tension to decrease the peak tension stress. By this way, the siress
state and the safety factor of the arch dam have been improved. An arch dam with the height of 100 m is taken as
an example in the study. The stress states under conditions of temperature rise and temperature drop are analyzed
by the direct coupling method of the ANSYS10.0. It is clear that much attention should be paid under the
temperature rise condition. After replacement of concrete having the low elastic modulus in the region under
higher tension, the peak tension stress decreases to 50% , however, there is no remarkable increase in
compression stress at the replacement region. Hence, this method can reduce the stress concentration and

improve the safety of the arch dam.

Key words: arch dam; material replacement; stress; finite element
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