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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 

%' 2 -j/ H!fll ' P,J f) df 
-~ 

where 
I 

m 2 (271'/,f [ [ 1 -rCfT{)Z] Z + 4 ~Z ( 21tf )2 ] 
2rr~ 2~Yn 

Both / l-l (f) }2 and ~{f ) are even functions of the frequency, f. Hence 

J' 2 -= j ""l Ht f W c F; (f) elf 
0 

If both sides of the expression above are multiplied by 1/1 Hto)Jf-and 

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

1=(/lolb){i>/IJ,) .one obtains 

= J' ~(f)JZ f Uo C. /?(/}] J({b 
I Hto}/z. h F'z. lj 

0 0 

Noting that IHfoll~-=: \(z. where k is the spring constant, and utilizing 

the result from Appendix A that C. r; (I J / F'z = p , a nondimensional 

form for the mean square displacement is 
00 =j . I H(f) lz 

o I H<o)l 2 

This expression can be evaluated by numerical methods, where 

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

present investigation. 



The spectral density function of the displacement of the 

mass, m, is given by 

F; (f)~ l Hff)/ 2 f7= (!) 

Multiplying both sides of the above expression bylk 2 and then 
h F' 2 X' z 

multiplying the right-hand side by f., !Hlo)J~/IHto}lz. one obtains 

[ B t] 
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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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