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(a) Equations of motion of the undamped N-DOF system :

[m]{x} + [€] = -[m1{e}¥, )
[m] : mass matrix
|x] : structural response acceleration vector
relative to the base
f| : restoring force vector _
e} : vector consisting unit elements, and
¥o : input base acceleration
Modal decomposition of the restoring forces :
{£] = ~lm]C{x} + {e}5q)
= =[mlsgifu}ixj + §4) [j=1-N]
- ‘[fli
= {f] )+ {£)r (2)
[u}J : j-th mode shape

Bj = {uljtlmlfe}/C{u}itimI{u}i)
: pdzrmlpatlon factor of j-th mode
xj = {u}] t(m]{ }/( uli [m]{u]])
' nrvrmal coordinate amplitude of j-th mode
Least upper bound of the first mode response :
{f], < {fsu], (3)
fsu},: ultimate static base shear
under the first mode lateral force

(b

(c) Estimation of the response residual to the first mode
Magnification of the 2nd mode response :
X, + ¥o = Awe¥o + Vo (#)
I+ Awp, = 1.5 - 2.0

: dynamic magnification factor assumed
Reponse of the 3rd through N-th mode :
Xj + ¥o = %o [j=3-N] (5)
: relative acceleration response neglected
Estimation of the restoring force residual to the first :
[£]r = ~[m](ERj{u}i + AwaBz(uls)¥, [j=2-N1
= -Iml({e} = By {u}, + AwyBy{u},y)¥, (6)
Estimation of the base shear residual to the first :
Qr = {e]t{f]r
= —Dm*M*y, (7)
M : total mass of the structure
Dm = 0.27 - 0.30
: constant derived from the assumed mode shape
(d) Estimation of the ultimate dynamic wall shear force :
Qdu = Qsu + Qru (8)
Qsu : ultimate static wall shear
under the first mode lateral force
Qru : maximum base shear residual ( = DmAM*y max )
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