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Theory:

Equation of motiorof multi degree of freedom system in matrix fc

[mIx"} + [XI{x} + [K[{x} = -xo(Q)[m{l}

where,

[m] = Mass Matrix.

[K] = Stiffness Matrix.
[c] = Damping Matrix
{1} = Unit Vector

X"g(t) = Ground Motion

The physical coordinates {x} may be related witlimal or principal coordinates {q} a

{x} = [ ol{a}
where,p] = Modal Matrix.

Time Derivate of {x} are
{x}=[ola}
{x} =[oHa"}

Substituting the time derivatives in equation oftimo and pre mtiplying by ¢' results.

[o] [mIloHa"} + [elrlclloNa? + [ o] Kl oHal=(-x" o(t)[o] [mI{1})
[mHQ"H[cHa}+[KH{a}={P  en(t)}

Modal Orthogonality:

[M] = [o]"[m][e]

[C] = [o]'[c][¢]

[K] =[] 'Kl 0]

{Peit(®)} = (-(x"o(O[0] TMHID)

[m],[c], and [K] are the diagonlized modal mass matrix, modal daghpiatrix and stiffnes
matrix and Bx(t) is the effective modal force vect

Finally, by using numerical methods like Newarkigehr acceleration method, Newar

average acceleration method, cerdifference method etc. We will find the responseacth
floor of given structure.
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