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MINIMUM COST DESIGN OF PILED FOUNDATIONS USING

REAL-CODED GENETIC ALGORITHM
ABSTRACT

This paper reports the application of real-coded genetic algorithm (RGA) to the
minimum cost design of piled foundations. The objective function is the combined costs of
soil excavation, pile cap, piles, and soil backfill. The design variables, including pile length,
pile diameter, depth of pile cap, pile spacing, and pile number, are all discrete. RGA is a
search technique based on the concept of natural selection inherent in the natural genetics,
which combines an artificial survival of the fittest with genetic operators abstracted from
nature. RGA consists of three basic operations: selection, crossover or mating, and mutation.
However, the problem of a piled foundation design belongs to a multi extreme values
problem. The efficiency and validity of the RGA have been verified by comparing the
solutions with the global optimum solutions obtained from exhaustive search method
(ESM). In this paper, when the parameters of RGA, including popular size, generation
number, crossover rate, and mutation rate, are equal to 30, 200, 0.8, and 0.10 respectively.
The comparative results show that the mean error of the RGA solutions is around 4.28%
only, and the probability of finding global optimal solution is 15%.

Key Words: real-coded genetic algorithm, minimum cost design, piled foundation.
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