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Design and Analysis of Reinforced Concrete

Hyperbolic Cooling Tower
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Apbstract

An iterative numerical computational algonthm is presented to design a plate or shell element
subjected to membrane and flexural forces. Based on equilibrium consideration, equations for capacities
of top and bottom reinforcements in two orthogonal directions have been derived. The amount of
reinforcement 15 determined locally, i e. for each sampling point, from the equilibrium between
applied and internal forces. Based on nonlinear analyses performed in 2 hyperbolic cooling fower. the
analytically calculated ultimate load exceeded the design ultimate load from 30% to 535% for an
analysis with relatively low to high tension stiffening, cases y=10and 15. For these cases, the design
method gives a lower bound on the ultimate lead with respect to Lower bound theorem. This shows
the adequacy of the current practice at least for this cooling tower shell case studied. To generalize
the conclusion more designs - analyses should be performed with different shell configurations.
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