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Optimum Design of Prestressed Concrete Waffle Slab

Abstract of Thesis:

This study deals with the solution of the problem of optimum design of prestressed concrete waffle slabs.

Optimum design problems of prestressed waffle slabs are studied with grid search, random search and
simulated annealing optimization methods. The optimum dimensions of prestressed concrete waffle slab with
standard dome are also investigate. Equivalent frame method is used for the structural analysis and design of
slabs.

The aim of the optimization problem is to find the values of the design variables which minimize the objective
function and satisfy the constraints of the problem. In the present study, the cost function represents the cost of
concrete, steel, prestessed steel, duct, grout, anchorages device and formwork for the slab. The design variables
are taken as the total depth of the slab, ribs width, the spacing between ribs, the top slab thickness, the balanced
load and the length of the drop panel. The constraints include the constraints on dimensions of the rib, the
constraints on the top slab thickness, the constraints of length of half drop penal, the constraints on the areas of
steel reinforcement to satisfy the flexural requirement, the constraints of tension and compression stresses at
any section, and the constraints of shear strength of slab.

A computer program is written using Matlab to perform the structural analysis and design of waffle slabs by
the equivalent frame design method and solve the optimization problem.

The results showed that, to get the optimum design, the ratio of effective depth to span length should be
(1/27-1/20) for optimum design and between (1/25-1/23) for optimum dimensions when used standard dome.
The results also showed that the optimum values of clear spacing are found to be within the range (0.70-0.75) m
for optimum design, and 0.75m for optimum dimensions when used standard dome. It is found that the optimum
values of rib width are between 0.1 m to 0.16 m for optimum design and 0.15 m for optimum dimension with
standard dome. The optimum top slab thickness is found between 0.059 m to 0.066 m for the two case. It is also
found that the optimum values of the balanced load are within the range 70% to 100% of the self-weight. The
result also showed that the increasing in concrete compressive strength (fc') causes an increasing in the total cost
and decreasing in total depth. When the cost of formwork exceeds 15000 ID/m2 the rib width, center to center
spacing between ribs increase and total depth decreases. It is found that the optimum values of column
dimensions are between [/18 to [/15. Also it is found from this study that the total cost of a post-tension waffle
slab with standard dome is 2%-11% higher than the cost of a post- tension waffle slab with optimum design for
the same span lengths.







