Two Story Building free vibrations
Mode | mMode I

i1'62A1

General Free Vibration Response
Mode I + Mode Il

u(t) = A sin(at+¢ )+ A" sin(w,t+4,)
U, (t) = A 0.62sin (@t + ¢ ) — A" 1.625in (ao,t + 4, )

4 unknowns: 41C

Ail ’ Ai“ '¢1’ ¢2 ul(o) = ulO’ul(O) :Vm,UZ(O) :uzo’uz(o) =Vyo




More floors:

Kis1(Uiz1- Uj)

U, 0
u,| (0
k,|lu; | |0
K, || u, 0
Find 4 natural frequencies,
Mode shapes
m, l-j1 k1+k2 _kz U 0
m, u, N -k,  k,+k; kK, u, | 0
m, i, Kk, ky+k, Kk |y | |0
L m, | d, L _k4 k4 u, 0
M: Mass Matrix K: Stiffness Matrix

det| -»’M+K =0, [-&’M+K]A=0

det[ -&*1+H |=0, [-0'1+H]A=0




They look like this (equal k’s, equal m’s)
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o, :0,35\/% , :\/K o, :1_5\/% ®, =19
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Mode Shape Orthogonality

—o;MA +KA =0
—?AMA + A KA =0

—0; AM'A + AKTA =0
~o AMA; + AKA =0 @
—G)J?MAJ' + KAj :Q

—w;A*MA +A+KA =0
(0f ~of ) 2y-MA =0
A MA =0i # ]






