RESPONSE SPECTRUM METHOD

MODAL ANALYSIS - EQUATIONS SUMMARY
@ VIBRATION MODES (EIGENVALUE PROBLEM)

K : global stiffness matrix
M : global mass matrix

(K - w} M){¢,} = {0} w; : circular natural frequency of mode j (rad/s) | ™ = Mumber of

(¢j} : mode shape (eigenvector) for mode j

j=1,2,---,n : mode number

@  PARTICIPATION FACTOR (MODAL PARTICIPATION)

degrees of freedom

e {¢j}T M{r} {r} : participation vector
17 = T M 1 in dof related to the seismic excitation
{¢j } {¢j} 0 in others
0 EQUIVALENT EXTERNAL FORCES FOR MODE j RESPONSE SPECTRUM

Sa

S(T;) : spectral acceleration corresponding
. 21
{fexe} = PF; S(T;) 9.81 {¢;} to the period T = == \

J
(from the acceleration response spectrum)

e
9.81 : gravity acceleration (m/s?) T; ir

o DISPLACEMENTS FOR EACH MODE j (et} —
{d}

d} : displacement vector for mode j =
NG = { pl i
{d} = {fers} (response due to {fext })

e COMBINATION OF MODES - SRSS

For node j and Qiplacemgnts Sheartaftes: d;; displacement at node j
J an d n
n n jue to mode
inii g 2
TNEL RS d; = E dij Ve Vi ¢ shear force at level z
= cl due to mode i

0 EFFECTIVE MASS OF MODE j

Base shear (j) : total base shear obtail

ined

from mode j using S(T;)

_ Base shear (j) _ 9 T N
mass = —smyear - U0 ({87 M833) | (PR (10,)7 M{8,))  effscive modl mas
o MASS PERCENTAGE FOR MODE j mass;  : effective mass of mode j
e = mass; % 100 % Total mass : total mass of the structure
< Total mass (= Y of all translational masses in direction of excitation)
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Compute modes Compute Get S(T;) and Solve for Combine modes Compute base shear,
(@5, {8,;) parhupat‘on factors compute {f(} (SRSS) effective mass and
? mass %
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