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Abstract

Shape Optimization of INTZE elevated water tanks with a comparative
approach Meta-Heuristic Algorithms
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Abstract

This study aims to examine the optimal ratio of tank dimensions and the economic storage
capacity of the INTZE tank as well as compare the efficiency and performance of four
metaheuristic algorithms. To optimize the INTZE-type water tank with different volumetric
capacities, four examples of INTZE tanks have been examined. Algorithms include genetic
algorithm (GA), Firefly algorithm (FA), Imperial competitive algorithm (ICA), and particle
swarm optimization (PSO). Objective function is the material cost of the tank which is the function
of the design variables. The total material cost of the tank can be expressed as the sum of the cost
of concrete, reinforcement, and cost of formwork. The design method is according to the Indian
Standard IS3370 Code. Design constraints of the problem also include the stresses of the structure
members and the limitations of the volume and geometric dimensions of the water tank. All
constraints were satisfied and the stresses and stability constraints were in acceptable ranges. In
this study, the optimal design of the INTZE tank was achieved by a 25% reduction in the cost of
construction by the genetic algorithm. The INTZE-type water tank is recommended for storage
volumes of more than 500 cubic meters.

Keywords: INTZE tank, Genetic algorithm, Firefly Algorithm, Particle Swarm Algorithm,
Imperialist Competitive Algorithm, optimization.
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