Free Vibration of a Multi-Degree of freedom structure

Represent walls as lateral springs, stiffness k;
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Equations of Motion: Free Vibration
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Equations of Motion: Free Vibration
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Free Vibration: Find o,, A;and A,

Try u;=A;sin(o,t+¢), u,=A,sin(o,t+d)

Both floors move in phase at frequency o, amplitudes A, and A,
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Free Vibration: Find ®,, A;and A,

Try u=Asin(o,t+¢), u,=A,sin(w, t+d)
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Eigenvalue/Eigenvector Problem

|- [1]+[M7K]]A=0




Example m;=m,, k;=k,

Try mu, + 2ku, —ku, =0
u,=A,sin(ot+¢),
u,=A,sin(ot+d)
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Two Natural Frequencies:

0 =@3-B) X, 0f = (3++B) 1
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Mode |
Mode Shape
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u,(t) = A sin (e, t+¢) =1.62u,(t)
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u,(t) = A sin(eo,t +4) = 0.62u,(t)




Summary
Mode | 62AMode I

General Free Vibration Response
Mode I + Mode Il

u (t) = A'sin(ayt+¢ )+ A sin(w,t +¢,)
U, (t) = A'0.62sin (et + ¢4 ) - A" 1.62sin(w,t + ¢, )

4 unknowns: 41C

Ail ’ ALH ’¢1’ ¢2 ul(o) = ulO’ul(o) :Vlo’UZ(O) = U201uz(0) =Vy




