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SPECTRAL DENSITY
FUNCTION : d/b = 3,
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FIGURE 27.

SPECTRUM OF THE FORCE FLUCTUATIONS, d/b = 3, L/b = 6, AND K = 2.18
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l Correct the dala for o non-zero mean valuye I

ke

Compule the values of the auto-correlalion
function and punch ?the results on cards

FIGURE Bl. (cont'd)
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DIMENSIONLESS REPRESENTATION OF THE

INPUT-OUTPUT RELATIONSHIP
FOR THE RESPONSE OF A LINEAR SYSTEM

WITH ONE DEGREE OF FREEDOM
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APPENDIX C. DIMENSIONLESS REPRESENTATION OF THE
INPUT-OUTPUT RELATIONSHIP FOR THE RESPONSE OF

A LINEAR SYSTEM WITH ONE DEGREE OF FREEDOM

The mean square value of the displacement of the mass, m, in
terms of the statistical properties of the random process, F(t),

representing the fluctuating force is given by the expression

TH(F)IE P(Ff)d¥

-
where

|H(F)?= /
m*(erfY [ [1 (220" 4 4;*(%*?{)2 ]

E’ﬂfn n

Xn‘;’ -~

e

Both |H(f)|? and f:(f) are even functions of the frequency, f. Hence

x* = [TIHIOE 22 (F) df

o

If both sides of the expression above are multiplied by f//H(G)J'iand

1/ F'2 and the expression under the integral is multiplied by

f=(0;/b)(5/é/,\_one obtains

s 2/"7“({)1‘ { U, 2/?{{)] a/(_{é_J
IHOWF'® J [HON | b Fe U

Noting that |HO° = k® where k is the spring constant, and utilizing

the result from Appendix A that 2Pfl/F”= & , a nondimensional
F

form for the mean square displacement is
7t =/"°:H(mz L. g/ £2) q//ﬁé)
$EFE o [HE B Lo

This expression can be evaluated by numerical methods, where &

is a typical spectrum of the fluctuating force as measured in the

present investigation.
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The spectral density function of the displacement of the

mass, m, is 3iven by

A (Fl= THIEWE B (F)

Multiplying both sides of the above expression byiL-éi——_and then
b FES

multiplying the right-hand side by /= IH(0)I*/IH(0)]® one obtains

ZP(H]U = |HA)I® [EE-(H] Ll k€

F"E X b LH) FEG P
Log (L) = L. ¢ _{_A_) | HIAE [ k2 E™ [B1]
b f’(UJ b QSF/UG IH(DJE[ y 'z ]

The last quantity in brackets on the right-hand side of [Bl] is the
reciprocal of the expression derived for the determination of the
nondimensional mean square value of the displacement. Straight-
forward numerical methods, again using a typical spectrum of the

fluctuating force, were used in the evaluation of the spectrum of

the displacement given by [Bl].
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