RELATIONSHIPS BETWEEN THE INSTANTANEOUS
PEAK VALUES AND THE EVALUATION TIME.
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(I) Generally speaking, almost all phenomena we treat accompany with time variations

about the mean value. In connection with this, it is well known that the instantaneous

peak values observed are affected by length of both sampling time and evaluation time or
by the sensitivity of instruments.

Probability distribution of maxima in a random process, p, (£), is given by the

Rice’s theory on random noige in terms of the spectral density function of £, 8 (f),

pl(@:(ﬁﬁ- % [ee

where

gz:(gzyz_p:;)/o.zyz
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The expectation on the highest of such instantaneous maxima observed during time T

is represented by

E(fmes) = af, {1— (1—(1—e2)¥e 2)  |dx

where
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The effect of the length of the observation time T and the evaluation time of the
variable S8 is to deform the original spectral density function by a spectral filter of

the form of eguation (5),

4 _ _sin?afTy sin®xfs .
G(Ts) = (1= 5158 “Taer)e (5)

That is to say we must use G(T, s) S(f) in place of S(f) in equation (2).

(11} One of these phenomena in which the ratio of the instantaneous maxima and the mean
value is of importance is the breath of wind (i.e. the gust factor). For the calculation
of the gust factor by means of the above mentioned equations we must determine the form
of 8(f).

An empirical formula by Davenport is frequently used. However, the formula doesn’t
completely fulfill the Kolmogorov’s law for the high frequency ranpe except the exponent
of -5/3. A semi-empirical form of gust spectrum, equation (6), is derived on the assump-—
tions that a) the velocity profile is e}ﬁréssed by a power law, h) the spectrum must con—
form to the Kolmogworov’s law in the hipgh frequency range and c) the one dimensional pust

spectrum approaches a constant as frequency decreases.

!
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where

_1l,a,y I'(
A= atw) Y g

k represents the roughness of the ground, ¢ an exponent for wind profile, V the temporal

mean velocity at a reference level 21, a the Kolmogorov constant.

Both the formulae are compared with experiments to conclude that equation (6) is
better when an appropriate constant m is chosen. Moreover, equation (6) shown the
reduction of S(f) with increase in the height from the ground which coincides with the
observed data. However, no effective difference in using the two formulae appear in the
calculated results of gust factor. (Fig. 1).

Thus, as for the calculation of gust factor the Davenport’s fermula is favorable for

its gimplicity.
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The explicit form of the gust factor [' is expressed as

AT, V) = Uy G T p g dt) ¥ LORTLNGY* 4] (T Noy
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v v,
T= 1500 " Tand s.= 1550 s

Equation (7) is compared with experiments to show a considerably good agreements

between them (Fig. 2). The relationship, equation (7), shows the roles of several

factors affecting the gust factor. The effects of several factors, z,T,s,k and V;are

calculated (Fig. 3). For the range of practical use, A(T,S,V]) may be approximated by
A(T,s; Vi) = [0.23log T,+0.72} log s, t 1{0.25log T, +0.23) »oerereee (8)
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As a result, it is concluded that the gust factor increases with the increase in
observation time, the decrease in evaluation time, the increase in roughness of the ground,
the decrease in height from the ground and velocity at reference level. Most of these

conclusions may be expected and explained physically or from equation (7).

(Received Sept. 11, 1964)
(In revised form Nov. 11, 1964)
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