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Responsa to Wiita Excitation ceeisen
Single Degree of Freedom
X(t)+ 2a,EX (t)+ @’ X (t) = n(t)

Initial Conditions X(0)=X(0)=0
n(t) - White Noise

EN@©)}=0| [R.()=275,6()]
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Response to Wiita Excitation ceeisen

Impulse Response Function

_ L o
h(t)—w—de sina,t 0, = 0,1 £7)

System Response
X(t)= J.; h(t—7)n(z)dz

Response Mean E{X(t)}=0
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Response b White Excitation Ceekser

Mean-Square Response

E{X z(t)} = J'; J;: h(t -z, h(t - 7,)R,, (z, — 7, )dz,d7,

For white excitation, integrating over delta function

E{X2(t)} =275, [ h*(c)dz

275, t - .
O'f(t)=—2°f e 2" sin’ w,rdr
wy *°

1 —2&m,t 2 2 - 2 o
= 1-—e w2 +2(Ew, ) sin? ot + @, w,E Sin 2wt
25@3{ a)dz [ d (g o) d (] dé: d]

ME 529 - Stochastics G. Ahmadi

Earthquale Response e
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Responsa b Brozd Sand Bxcitation Ceeksen

Mean-Square Response

t ot 1 o
ol(t)= L L h(t -z, )h(t -z, );IO S, (@)cosw(z, -7, )dwdz,dz,

Approximate Solution for Small Damping, Caughey and Stumpf (1963)

{1 ize’zga"’t [a)j +2(Za,  sin? ot + w,m, £ 5in det]}
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Earthquale Response e
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Mooy i eonge Ay s

Linear System  Jv()- [7x(t-o)n(z)z

Expected Value

Autocorrelation
(tptz): [:Rxx (tv t,—- T)h(T)d 7 =Ry (tirtz )* h(tz)

Rerltity)=[ Ry (t,—z.t, n(z)dz =R

[
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Inverse

Properties Ir(wl,co2 )=T"(w,, w1)| I(-0,~0,)=T" (0, »,)
Linear System Response
Ly (wl’ @, ) =Ty (a)l’ @, )H (a)l )H *(a’z )
X(t) stationary a, o,)= 275(w, (e, — @,)
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Fourier Trnsforms of Clarkson
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Stochasiic Procasses

|x (@)= x( a))e"‘"dtl Existsiff [ Xt 2dt<oo

= FT of stationary processes does not exist

Inverse ‘ X(t)= 21 X(0k'"do
T

Mean of
X(®)

[TEX @) dt=[ny (tleat

—00

Theorem l E;X (a)l)X (o, );: o, o, )l
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Nonstaltionzry Rasponse Cewisen

For random input, X(t)

I__'"IE>|_T

Noting
0
Ly (a)l’ W, ) =H (0)1 )H *(0)2 )Fxx (a)l’ W, )
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