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The paper by Reinoso et al.' proposes an algorithm for the fast estimation of response spectra. Their
approach uses the results of Cartwright and Longuet-Higgins® for estimation of the expected peak
amplitudes of a random process with Rayleigh distribution of extrema. The authors indicate that their
algorithm is about 150 times faster than the exact computations. The absolute error of their spectral
estimates is in the range from about 5 to 30 per cent.

The present discussion is motivated by: (1) the appearance of misleading statements, (2) the surprising lack
of references to earlier and current relevant work and (3) the presentation of a method which is almost
identical to the one published some fifteen years ago.

The authors use the definition of the duration of strong ground motion, T, which, to quote from their
paper ‘is the duration of Trifunac and Brady which is defined in terms of the Arias intensity of the signal’. This
statement is not correct. The duration of strong motion as defined in our paper? uses the integrals of the form
j; f*(t)de. f(1) represents absolute acceleration of ground motion if the above integral is to be used to
estimate the work per unit mass done by the inertial force acting on all single-degree-of-freedom viciously
damped oscillators, during 0 < t < T, where T is the duration of the strong motion record. Only in this case
our definition uses the functional which is analogous to the Measure of Earthquake Intensity (as defined by
Arias*), but it is not defined in terms of it. f(t) becomes 1(t) (ground velocity) if one wishes to calculate the
estimates of radiated seismic energy (i.e. our definition of duration represents that time during which say 90
per cent of radiated seismic energy passes by the recording station). f(t) corresponds to acceleration a(z),
velocity u(t), or displacement, d(t), of ground motion when one wishes to estimate the peaks of ground motion
Omaxs Umax a0d d,,. Through Parseval’s theorem, the above integrals can also be related to the integrals of
response spectra (Udwadia and Trifunac®®), which have been used to define the spectral intensity of
earthquakes (Housner”).

The omission of any reference to the work of Udwadia and Trifunac® is particularly serious. In this paper
Udwadia and Trifunac show how the response spectra can be computed from the Fourier amplitude spectra
of strong ground motion, using essentially identical approach as in Reinoso et al.' and present examples
which include the expected peak response amplitudes, the most probable peak amplitudes and the 90 per cent
confidence intervals for the peak estimates. Udwadia and Trifunac also consider ¢, the ‘width’ of the Fourier
amplitude spectrum, and suggest the range between 0-2 and 05 for typical calculations. In the work of
Reinoso et al. ¢ is neglected (i.e. ¢ = 0). It is interesting to note that the work of Udwadia and Trifunac® has
been referenced by Trifunac and Brady? and again in the more recent work dealing with further refinements
and generalizations of the probability distributions of peak amplitudes (e.g. Amini and Trifunac®; Gupta and
Trifunac®:'9).

Finally, it is not clear how to interpret the authors statement that their proposed algorithm is ‘about 150
times faster than the exact one’, since it is not indicated which exact algorithm is in fact used. Recently, there
has been much progress in the fast algorithms for computation of response spectral amplitudes (e.g. Lee!!'12)
and the speed of computations has increased so much, that the repetitive computation of response spectra,
which indeed used to be a laborious and time consuming operation, is no longer a problem.
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We agree with, and thank, Professor Trifunac for his comments regarding our use’ of the duration of strong
ground motion, 7. We should have read Udwadia and Trifunac? in greater detail. Had we done this, our note
would have been entitled ‘New evidence to support Udwadia and Trifunac’s algorithm’. Indeed, our
approach is very similar to the one published nearly 17 years ago. The speed of the algorithm is about 150
times faster than Newmark’s f-method.
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