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ABSTRACT

In all construction works in which the foundations are made, the main goal for

designing engineer is to choose the best foundation taking into account safety and

cost.

Spread hypar footing can be considered as an economical aliernative to the plane

spread footing in case of heavy loads to be transmitted to the weaker soils.

Optimal cost design is applied to a square spread hypar footing subjected to the
working load that is transformed by a column. The problem is solved considering
scven design variables representing the footing width, rise of shell (the height of
rectangular prism of the hypar shell ), thickness of shell, footing depth and area of

steel provided in three locations (shell, edge beam and ridege beam).

The optimum design is selected to satisfy the Indian Standard IS: 456 - 1978 A
square spread hypar footing problem 1s formulaled by considering the total cost of
footing as the objective function and twenty constrains including the soil and
structural requirements. The input parameters are the column load, soil properties
(scil cohesion, angle of internal friction of soil and unit weight of soil), material
properties (cube strength of concrete and vield stress of steel), price of materials (unit
price of concrete, unit price of steel, unit price of excavation and unit price of fill) and
the depth of rectangular portion of edge and ridge beam sections. The optimization
approach is applied to two types of soils (cohesive and cohesionless soils) as a bearing
layer. The problem is solved using the interior penalty function method SEL].LIEE['I[EEH

Unconstrained Minimization Technique (SUMT), which is considered, as one of the
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optimization techniques. The computer program is written in Visual

mO=Lrie

BASIC language

A comparison between the optimum design and the conventional design is made

:ﬂirough solving two numerical examples for two types of soils (cohesive and

cohesionless soils).

The behavior (effect and importance) of each input parameter on the total cost,

volume of footing and steel reinforcement quantity have been investigated through the

percentage difference charts.

Twelve mathcmatical models are presented to obtain main design variables for a
wider and easier application for designers to obtain the aptimal square spread hypar

footing without going into sophisticated optimization details
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