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The poster describes a design procedure based on probabilistic methods 
and optimization that should provide structures having an acceptable relia
bility level and the optimum cost. A steel frarne has been originally designed 
using recommendations provided in EN documents. Actions due to dead load, 
snow and wind are taken into account. Considering the latest versions of the 
EN documents, lateral-torsional buckling of a beam yields the most critical 
criterion. Proposed reliability analysis is based on the limit state function 
derived from the criterion for lateral-torsional buckling. Theoretical models 
of stochastic variables are determined taking into account recommendations 
given by the Joint Committee for Structural Safety. Reliability of the frame is 
verified by time-invariant analysis. Time-variant snow and wind actions are, 
therefore, approximated by their appropriate extremes in accordance with 
Thrkstra's rule. The reliability analysis indicates that the original design 
using the EN documents leads to a satisfactory reliability level. Submitted 
probabilistic optimization based on minimization of the total cost is then 
applied in order to find the most economical design. A simplified objective 
function expressed as a sum of initial, structural, and expected malfunction 
cost is considered. It is assumed that the decisive parameter is the sectional 
area A. The initial cost Go is independent of the parameter and failure prob
ability P1. The structural cost is a product of the marginal cost per unit 
sectional area Go, and the sectional area A. The expected malfunction cost 
is a product of the failure probability Pf, and the malfunction cost G1 due 
to failure. The paper shows that the probabilistic optimization technique 
may become an effective tool of structural design. Assuming a given cost 
ratio Cj/Co, the proposed technique enables to specify optimum structural 
parameters leading to the minimum total cost. However, one of the most 
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important and difficult tasks remains the assessment of the cost values mf Co 
and c,. 

INSTITUTE OF FUNDAMENTAL TECHNOLOGICAL RESEARCH 

publishes the following periodicals: 

ARCHIVES OF MECHANICS - - bimonthly (in English) 
ARCHIVES OF ACOUSTICS - quarterly (in English) 
ARCHIVES OF CIVIL ENGINEERING - quarterly (in English) 
ENGINEERING TRANSACTIONS - quarterly (in English) 
COMPUTER ASSISTED MECHANICS AND ENGINEERING SCIENCES 

-quarterly (in Engglish) 
JOURNAL OF TECHNICAL PHYSICS - quarterly (in English) 

Subscription orders for all journals edited by IFTR may be sent directlly to: 
Editorial Office 
Institute of Fundamental Technological Research 
Swi~tokrzyska 21, p. 508 
00-049 Warszawa, POLAND 

http://rcin.org.pl




