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Optimal design of structural section of geotextile tube dam
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Abstract; This paper is concerned with the optimal design of the structural section of the geotextile tube dam via
application of modern design theories. To realize this objective, a mathematical model for optimal design is
proposed , with the key geometric sizes of dam section taken as the design variables, the minimum construction cost
as the objective function, and the safety coefficient of slope stability under the working conditions of high and low
design water levels and rapid reduction of water level as the main constraint condition. FLAC™ is used for structural
analysis and verification of slope stability where the complex method is used to solve the optimal model. The
obtained numerical results show that, compared with the original design scheme, the optimal design scheme can
reduce the construction cost by 22. 7% , the tensile strength of the geotextile tube reaches the critical constraint
value, and the performance of the dam structure with stress and deformation is improved, which indicates the

helpful effect of section optimization and high economic benefits.
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Fig. 1 Geometric size of structural section of geotextile tube dam (units; m)
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Table 1 Physical and mechanical parameters of soils
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Table 3 Results of optimal design of structural section of geotextile tube dam
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