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ABSTRACT

The present study ailms at generation
g8 spectra BELNR - the analytical
th and reduction factors.

pf‘ probabilistic inelastic
probability distributions of the

These spectra consi -
_ 8T8 of donstant duotr=
constant strength, reduction factor and acceleration spectra. Elasto-

stic and stiffness degrading hysteresis models are used to generate
these spectra for two ensembles of the artificial earthquakes for different
confidence feyels. 1C 1S cgncluded. that for strength and reduction factors,
the extreme val-ue type 1 and .II distributions are within 10% of the analy-
tical distribution up to a Co‘nf‘ld'enoe level of 85% beyond which the difference
is 15%. The Weibull dlE‘th"lbuthl’] does not give satisfactory results. 1t
is shown that the elastic forces can be reduced upto a factor of 10 for
confidence jevel of about 85%. For lower confidence levels, the reductlion
factors are about 24.
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INTRODUCTION

Riddell and Newmark (1979) studied the statistical response of single
degree of freedom systems subjected to ten real earthquakes. and ‘propose::d
amplification and deamplification factors to construct trapezoidal inelastic
response spectra. Briseghella, Zaccarila and Guiffre (1982) also proposed
reduction factors, that 1s, deamplification factors, to generate re_Sponse
spectra. Jain (1985) and Pal (1987) carried out Statisticial analysis ancﬂiil
oresented constant strength, constant ductility, reduction factor iﬁ
inelastic spectra. These analyses Were based on the assump tion that e

inelastic response follows Gausslan probability distribution.

This paper aims at the generation of pr"ob.abl‘
spectra using the analytical probabillty dis*tr*l |
single degree of freedom systems. The am
by fitting trapezoidal lines to each saccelerogram ra

ormalized spectra of the ensemble s1n

. ds each were
Was enormous. In this study, WO ensembles of LR
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INELASTIC SPECTRA

| Four probabilistic models were employeéed to examine thelr suitabils;
in representing the random behaviour of the inelastic response ViLty
, Z

E::::tr'eme value distribution type 1, type &,
distribution models. The probabillty gepeity foneticon of the analyt; '
1Ca

modii 1s fzomputed using the theory of curve fitting anc 1nterpolat;
on the available data. . More details oot be 8een in Pal (1969) and Si;?iw
ddal

(1983).

Elasto-plastic and ; :
to generate constant guctsiilil;fness degrading hysteresis models were used
inelastic response accel Gy ROES it strength, reduction factor o8
18 ghown in Fig. 4 dc‘e eratl.on spectra. The stiffness degradi i
The various Pl’“'ob ba‘?- 1ts §a11§nt features are given elsewhere (J = modelw
% Fig. * x5 a 1b1ty gisEriblutions-6f  the sStrength- fact aln 1985).
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