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The overall optimization for the pumping house of a wet-pit type
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Abstract; In terms of the excessively designed pumping house by the method in current standard, an optimized
model for the pumping house of a wet-pit type was proposed. The main dimensions of the pumping house are
selected as design variables, while the minimum construction cost of the pumping house is the objective function.
The stress of basement, the bearing capacity of foundation, the stability of sliding, the strength and the settlement
of pumping house are the primary and constrained conditions. Then, the parameterization finite element model of
the pumping house was established. An optimal scheme of the pumping house was obtained by utilizing the
optimization platform of ANSYS. Compared to the original scheme, the optimized design shows a decrease of 9. 7%
in the cost of the pumping house. Other results including the displacement, stress, and stability were all

satisfactory. It indicates that the effect of optimization is noticeable and the economic benefits are also remarkable.
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Fig.1 The overall structure of a pumping house
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Fig.2 FE mesh of the pumping and Fig.3 FEM mesh model of the pumping house

its house foundation
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Table 2 Physical and mechanical parameters of soils

o P +REE, ?‘af‘i/a amm*);-@% FHE I/ Wﬁéfﬁﬁn/ Wb
m (kg -m™) MPa kPa (°)
1 E L 2.0 1870 16. 96 17 26.5 0.32
2 E AR A v = 4.3 1900 26. 43 23 31.8 0.30
3 o AL IR B D 9.0 1930 67.34 16 53.9 0.32
4 rh XUAE S AR D 7.0 1880 83.43 24 31.7 0.30
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Table 3 Optimized design results for the overall structure of pumping house

yme  UREORRRK RERK MERK WEN ROOME R HREE Wi Z R /m
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Fig.4 Maximum displacement of the pumping house
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