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TOWARD A PRACTICAL DESIGN FORMAT BASED ON RELIABILITY CONCEPTS
¥
by JUN SAKAMOTO

Structural design formats based on probabilistic approach are supported and
now ready for practice in many countries and international organizationms.

Under the circumstances, it is worthwhile to discuss re-examination and impr-
ovement of conventional design standards toward practical applications of proba-
bilistic concepts and it appears quite likely that in the near future, design
standards will be based on such concepts.

This paper outlines a proposition of semi-probabilistic format for steel str-
uctures with a brief review of statistical informations on strengths of steel
members and load intensities in Japan.

At present we must recognize that fully statistical representations and cred-
itable modelings for numerous kinds of uncertainty that will be faced in struct-
ural design and fabrication are difficult, even if at " second-moment " level.
In the framework of the proposed format, sufficiently available ( in a statisti-
cal sense ) data of strengths and load intensities are, in principle, accepted
to assign their characteristic values and the corresponding strength and load
factors for basic structural elements and load effects, and therefore, conventi-
onal judgements and procedures based on current code and standards will be adop-
ted conveniently for the apparent shortages of statistical data.

The format is briefly explained in the following.

STRENGTH : Rk =&, Rms Rp=¢, Rx . Subscripts k, m and d denote characteri-
stic, mean and design value, respectively. ¢, and ¢, are characteristic stren~-
gth factor and structural strength factor, respectively. ¢, and R.m are assi-
gned on the basis of statistical data of the basic members and connections for
which sufficient statistical data will be available and ¢, is defined in the
terms of a prescribed fractile, a value of e~®Vrand/or specified value ( nominal
value ).

Structural strength factor 42,13 defined by considering i) Safety of struct-
ure and its parts ( relative safety, failure probability ), ii) Uncertainty bet-
ween the basic strength and actual strength in a structure, and of design formu-
la based on the basic strength, iii) Failure characteristics, iv) Relative stre-
ngth required for each structural element, v) Others.

LOAD INTENSITY : Wi = YWy, Wp= p Wgs Sp = (EWD, (S : load effect ).

Jic and ¥p are charaggristic load factor and structural load factor, respective-
ly. Wk, Wmand J are defined by considering the probability of occurence and
exceeding, return-period etc., and in the case of the shortages of statistical
data, current code value and maximum value in the past are taken into account.

» is assigned by considering structural safety ( relative safety, failure pro-
bability ), load combinations and so on.

Basic design formula Eq.(2-3-12) is derived from second-moment procedures.
Some representative values of characteristic strength and load intensity and the
corresponding factor are described in section 3 and 4.

» Comparisons of the proposed design format with the conventional design format
are illustrated in Table-5.
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