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(1) AiSovtat o1 akoAovBeg Suvapelg dieyepoewg Tov L El
popeéa:
© = {160
P Po
[MTola mpémer va eivat n) Ty 10 p, yia va dieyepBOet T

uovov 1 BepeMdng 1810p0p@T) TOL PopLA?
OewPOVUE OTL 0 POPEAG EKKIVEL ATTO TNV KATACTAOT) Npepiag.

(2) Me v Xpnon g avitEP® LITOAOY100eIcAg TIUTG TOV p,,, VITOAOYICATE TNV ATOKPION TOV

. . . 1 . , .
popea oTo duvauko goptio p(t) = { } - §5(t). Oewpove OTL 0 POPEAG EKKIVEL ATTO TNV

Po
KATAOTAON NPEUiag.

(3) Me v ypnon g aveoteépn vmoAoylodeioag amokpioews, LITIOAOYLOATE TNV ATOKPIOT) TO
(POPEA 0TO SUVAUIKO POPTIO

p© = {,}p®

070V, p, AapBavel v Tiun mov vtoAoyiocOnke oto epOTNUA (1), KAt
1 t<T,
p(®) = {0 t>T,
omov Ty 1 BepeMwdng 18107ePio80g TOUV PopPEA. BeWPOVUE OTL O POPEAS EKKIVEL ATTO TNV
KATAOTAON NPEUiag.



SOLUTION:

The displacement response u(t), in terms of its modal components, may be expressed as follows:
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u(t)

= (AL/I—ll) ¢.D; (1) + (AL/I—ZZ) ¢, D, (0)

In order for the given dynamic load p(t) = {pl } -p(t) = s - p(t) to excite only the 15t mode, the
o

participation factor I'’, must be zero, or equivalently, L, = ¢1s = 0. Therefore,

LZ = 'gs
= 1 -asuf)}
' Po
= 0
It follows that: |p, = —— = 0.6988|

For the above value of p,, the response of structure to the given load is contained entirely in the 15t
mode, i.e.

T T
w0 = () 400+ (3) 020,00

M_l 2
0
L, = s = [1 2.097]{0_6(1988} = 24654
M, = & Tmdp, = [1 2.097][3m m]{2.0197} = 7.397m
Also:
Di(t) + w?D(t) =68() , Di(t=0)=0 & D;(t=0)=0
It follows that:

D.(t) = wi - sin(wq t)

Therefore:



u(t)

_ (2.4654)_{ 1 }_i_sin(wlt)

7.397m/ \2.097) w,
— - 1 . 1 . 1
= 0.3333 {2_097} s SIn@10)

In order to compute the response of the structure to the given loading p(t) = {pl } -p(t), where p(t)
]

is a rectangular pulse of unit amplitude and duration equal to T;, we reason as follows:
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Recall that ‘+’ represents convolution. Therefore, we need to evaluate the convolution D, (t) * p(t)

(see class notes):

D, () * p(t)
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Details of the evaluation of the convolution integrals:
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