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Design Optimization of Basic Section for Gravity Dam Using Artificial Swarm
Intelligence and Its Application to Long-term Management of Dam Stability
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o Toshio HAMAGUCHI, Tetsuya SUMI, Shigenobu TANAKA

This research demonstrates the performance of basic triangle designing of gravity dam using the artificial swarm
intelligence approaches such as PSO, ACO and GA. The obstacle to determine a basic triangle is to optimize
the parameters to be designed as minimize the triangle area because the shape of the fillet makes the vertical
forces of the static water and sediment pressures with bilinear processes in cases that a sediment height gets
greater than a fillet one. In this research, two approaches are carried out. The first one is to employ the
0-extension approach to express the bilinear situation as one equation. The second one is to use the artificial
swarm intelligence approach to optimize the dam parameters in bilinear processes. A given sediment height is
reconsidered to know the upper limitation in managing the long-term dam sedimentation. It can be concluded
that this research is useful and helpful in overcoming the difficulty of optimally designing the bilinear basic-
triangle parameters and in managing the long-term sedimentation.
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Fig.1 Forces to a gravity dam



Table 1 Design parameters of a basic triangle
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Table 2 Given parameters at A dam
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