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Effects of truncation of the distribution function
to structural reliability

by Toshiyuki SUGIYAMA*, Manabu ITO#**, Yozo FUJINO**%*

It is widely recognized that probabilistic method is, at present, the best
approach for structural reliability analysis, and its application todesign codes
is discussed in some relevant committees. However there are some check points
to be considered with respect toit. It is one of them to evaluate how structural
reliability changes when the distribution function of random variables (e.g. loads)
is truncated. Thus the purposes of this paper are
(1) to compare structural reliability when the distribution function of R
(resistance of structure) is truncated with that when the distribution of M
(material strength) is truncated under the assumption that R is expressed as
R = M*F+P in which F, P = parameters that reflect the randomness of manufacture
and design process respectively.

(2) to discuss which is most sensitive to the information of the distribution of
random variables (particularly at its tail) amorng some safety measures that have
been put forward.

In this study the probability of structural failure is used as the basis of
evaluation of each problems.

After some numerically parametric calculations, the following results were
obtained;
1. Effects of truncation of the distribution function of random variables seem
remarkable when truncated at more than 17 - fractile.
2. Effects of truncation of distribution of only M do not so much contribute to
the improvement of structural reliability as that of R.
3. Effects of truncation is sensitive to distribution type of random variables
under the condition that coefficients of variation of variables are small.
4; The most sensitive measure to the information of distributions is the safety
index defined by Lind's "mapping method".

* Graduate Student, Fac. of Engineering, Univ. of Tokyo
** Professor, ditto
**%% Lecturer, Inst. of Structural Engineering, Univ. of Tsukuba



