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Abstract

This lecture will describe the current state of the art within the stochastic global
optimization, especially aimed at the Civil Engineering area. Moreover, as nowadays
very popular optimization methods, Evolutionary Algorithms (EAs) will be presented as
one of the possible ways to solve today’s optimization problems that we are often facing.

First, updated notation will be presented for Evolutionary Algorithms. Second, this
notation will be used to describe four particular examples of EAs that have been developed
in recent years at the author’s department. These optimization algorithms are then used to
solve two benchmarks and two engineering tasks.

Traditionally, the EAs have been developed for single-objective problems and therefore
they are not so suitable for problems encountered in engineering practice where we usually
deal with multi-objective optimization problems. Solutions for this phenomenon will be
presented in the next part, where multi-objective nature will be taken into account using
Pareto-optimality approaches.

The last part is devoted to the applications of presented optimization methods to the
design of reinforced concrete frames. Generally, this task is multi-modal, multi-objective
and highly constrained. To solve this problem as a whole, it is shown that this inevitably
leads to integer formulation of the problem and hence the presented qualities of
Evolutionary Algorithms are appreciated.

Abstrakt

Tato predndska se bude zabyvat souhrnem souCasného stavu globalnich
stochastickych optimalizaci s diirazem na oblast stavebniho inZenyrstvi. Konkrétné budou
pfedstaveny evolucni algoritmy (EAs), které v posledni dobé ziskdvaji na oblibé pii
feSeni mnoha soucasnych vypocetné narocnych uloh.

Nejprve bude popsdna klasifikace a nazvoslovi evoluc¢nich algoritmti. Ty budou
aplikovany na ptikladu Ctyf evolucnich algoritmt, které byly vyvinuty na Kkatedie
stavebni mechaniky v poslednich letech. Porovnéni téchto algoritmt pak bude provedeno
na dvou testovacich a dvou inZenyrskych tlohach.

Pivodné byly evolu¢ni algoritmy navrzeny pouze pro jednokriteridlni optimalizaci.
Naproti tomu vétSina inZenyrskych dloh vede na vicekriteridlni optimalizaci a proto je
nutné rozsitit evolucni algoritmy pro simultdnni optimalizaci vice funkci. V dal$i ¢asti
prednasky budou vysvétleny zdkladni pojmy vicekriteridlnich optimalizaci a bude
predstavena modifikace evolu¢nich algoritmt pro tento typ optimalizaci.

Posledni ¢ast prfednasky se zaméii na aplikaci jednoho evolu¢niho algoritmu pfi
ndvrhu rdmovych Zelezobetonovych konstrukci. Matematicka formulace tohoto problému
vede na vicekriteridlni a vice-moddlni tlohu se znaénym podtem omezeni. ReSeni pak
nevyhnutelné vede k celoCiselné reprezentaci dat a k vyuZiti schopnosti prezentovaného
evolu¢niho algoritmu.



