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AN ALGORITHM OF COMPROMISE STRUCTURAL OPTIMISATION OF BAR STRUCTURES

1. Introduction

Authors’ own research in afed unicriterial [1,2] and milticriterial optimisation of bar structures
[3], and also an analysis atcessible bibtigraphy on structural synthesis-B} allows to present herein
an attempt to define a generabailithm for pr@eeding informulation of a structural optimisation
problem.

A practical aspect of such amgatithm consists, in author’s opinion, in enabling a designer a correc
creation of a mathematical model of synth@sadems, independently dnown mathematical mébds
employed to looking for a conditional extremum of function of several variables.

A proposed algorithm is not a ready-for-use tool for sohafigthe optimisatiorprodems, but it
constitutes an easy-to-expand theoretical basis. This hasikisllow a designer to createpaoper set
of compromises on the way to construct a mathematical model of a specific optimisation problem.

The algorithm, presented in this paper, is constructed as a sequence of the one-aftepantdbener
questions, on which the designer answgesor no, and a set of selectiorilom the knowledge base
consisting of the elements of an optimisatijpodem corponents. The order of making questions
adopted by the authors in the algorithm igeative, however it isigported by their experience, both in
applied optimisation and in designing of structures like trusses or frames.

2. Algorithm of formulation of the mathematical model of optimisation problem
2.1. Assumptions

The authorsaccepted the following assumptions to define a gmate of currently considered
optimisation problems:

a) as structural optimisatioprodems are considered that of searchiog a condional extremum of
a several variable function,

b) it is assumed that one-branch structural designi@nmabarefrom the nature, uniderial optimisation
problems,

c) it is assumed that multi-branch structural designlerab are multicriterial optimisatigoprodems, as
it
is natural,

d) there is not excluded an existence of optimisapoodems different that defined i) and c),
however
they are not considered in this work,

e) an implemented&nowledge baseonsists ofproblem basesgrounded on existing knowledge in the
field
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of the applied structural optimisati. Currently it is being developed and bringing upé&te doy the
authors of this paper,
f) compromises considered by designer during the é@sapilon of theproposed algorithm are divided
into
the simple ones (that of answers on peab questions), and the complex ones (that of selections o
elements of the optimisation model from the data base).

2.2. Flow chart of the compromise optimisation algorithm
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3. Conclusions

The algorithm of creating the mathematical mddela chosermrtlass of structural synthesis pleins
presented in this paper is a simple tool dedicéeddesigners and structural engineers. It divides the
optimisationprodem into unicriterialone-branch) prdem or multicriterial (multbranch) one. This
division is introduced by the authors basing it on the analysistohigation biblography and their own
experience in the field of structural synthesis.

Selected compromises necessary to create the mathematical model of optimi$atica spcific
design prolem are the essence of every human activotynected with decision mailg. A chace of
any of them has a fuathental influence on arogress and a result of nuriead calculations as the last
part of the structural synthesis. A very important part of the presented algorithknésviedge base
containing redy-to-use @tailed elements of the mathematical optimisation m¢algkctive function,
design variables, constraints, optimisation moet, etc.). Development andctualisation of such a
knowledge data base will be a subject of the further author’s investigation.
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