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0O ABSTRACT O

This paper shows the efficiency of tuned mass damper an energy-descriptive
system when added to engineering structures in order to improve its performance
under dynamical excitation. '

A simplified procedure is given for converting the design problem of the MDOF
structural system into the design problem of the SDOF structural system by using
modal analysis. The modal representation is exactly the same except that the modal
properties are employed in The MDOF case instead of physical parameters in the
SDOF case.

The optimum values of the tuning frequency and the damping ratio is suggested
by a numerical searching procedure using programs written in the aid of the language
of technical computing environment MATLAB 5.1. These optimum parameters for the
IMD system are used to reduce the steady state response of damped main systems to a
minimum level when they are subjected to periodic excitation forces. The numerical
results show that the optimum parameters are influenced by inherent damping of the
structural system and by the mass ratio. ,

Three structures are given as examples to illustrate the efficiency of using TMD
systems. The optimum parameters is used to compute the response of these structures
for many values of mass ratio using programs written by MATLAB 5.1 language. The
results show that the percentages of decreasing the maximum displacement are
between 50% and 85% depending on the structure and on its inherent damping.
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m; = 8*106 kg
m; = 8*10° kg
m; — 8*10° kg
my = 8*10° kg
ms — 8*10° kg
ms = 8*10° kg

ky =10*10° KN/m
kr =9%10° KN/m
k; =8*10° KN/m
ky=7.5*%10° KN/m
ks =5.5*10° KN/m
ks =4.5*10° KN/m

£=0.05
£=0.05
£=0.05
£=0.05
£=0.05
£=0.05

1Al L
P;=120%10° KN
Py=115.2 *10° KN
Ps;=110.4 *IOC°KN
P,= 105.6 *I0C°KN
Ps=100.8 *10°KN
Ps= 96 *I0°KN

P(N=120%10°*[1 096 092 088 084 08] *e™"* N

m; =179*10° kg
my—=170*10° kg
m;=161*10° kg
my=152*10" kg
ms=143%10° kg
ms=134%10" kg
m;=125*10° kg
ms=116%10° kg
mo=107*10° kg
mio=98*10° kg

k; =62.39*%10° KN/m
k> =59.27*10° KN/m
k; =56.15*%10° KN/m
k;=53.03*%10° KN/m
ks =49.91*10° KN/m
ks =46.79*10° KN/m
k7 =43.67*%10° KN/m
ks =40.55*10° KN/m
ko =37.43*10° KN/m
ko =34.31*10° KN/m

£=10.02
£=10.02
£=10.02
£=0.02
£=10.02
£=0.02
£=0.02
£=10.02
£=0.02
£=10.02

el Ladal
P;=40.0KN
P,=384KN
P3 = 36.8KN
Py,=352KN
Ps=33.6 KN
P6= 32.0K1V
P;=30.4 KN
Ps= 288 KN
Po=27.2KN
Pio=25.6KN

P(1)=10%10°*[I 095 09 085 08 075 07 065 06 055 *e”™" N

e S CNE Cilual dals gl 32 45 MATLAB 5.1 252l )l 3oyl 43 plasialy S s
. 0.1250.02 o g o 55 JEH A o dal (e a3l a1l Adasf ) 5 jlasall L) 3l
{(19) 1 (8) cre JISEN a5y Liatad gl 038 el Ly Lo a5

pilill 7

Agaae kg peadl Jlad B colaled) alay) e Y Ll & ol aadl aga g 1

S Al daleayl Lanall Jalall adaslly sl oUsdl it coldedl) o8 gl .2

555 Ay 0,02 JiS Ay TMD ol 2] 3 oy OB el e JEY) paiss 3
s du QJ‘J (ALY w‘ 02 _\:3‘_).:.1"3 ¢ 70% 3 50% O=

LSS s a3 LS Baea ALY JUEml il
Ll et adasll o 5 LS apasill olas 2led il
s emai S peall rtmaébuds&ﬂ\umuus
e nd Tamlal il gidl MU (adsd bl sae Al Leelnd) AESH clada ol

N O ;A

S Tl 5 ysiam o st Al 5 n ellyy e la Al
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