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Modal Characteristics of a Structure with Stiffness and
Damping Eccentricit
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Abstract

In this study the modal characteristics and responses of an asymmetric structure with added viscoelastic
dampers were investigated for design parameters such as eccentricity of stiffness and added dampers, the loss
factor of the damping materials used. For modal characteristics, variation of the quantities such as natural
frequencies, modal damping ratios, modal participation factors, and dynamic amplification factors were observed, and
displacements at flexible and stiff edges, and at center of mass were obtained. Based on the results, the problem of
the optimum damper distribution to minimize the torsional effects was addressed, and the proposed method for
optimum damper distribution was applied to a multi-story structure to verify the applicability. Finally the effect of
viscous and viscoelastic dampers were compared by varying the loss factor of the viscoelastic material.

Keywords @ unsymmetric buildings, viscoelastic dampers, stiffness eccentricity, damping eccentricity, loss factor,
optimum damping eccentricity
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& 4= ) 28 102 EdE AP g4 H A < 0.3 22717 A8 U AAEY REEA o W
Areha B9 4 gtk a8 112 F 7k 27 S Bebeta, vy o THE HagY &
& A mde] okl 7wl WolE et % g FHBAE Fao] olE UFFREd H 45
AR g $F 2% Aol 25-30% Abe]elA o Btk B Ao Ade OFT 2ol FF
BRBYo2 9dg el WY Hol7t A4sEE A aiet
E 3 aHEHAo wWE g 4 Ro| BE
e=30%, eq=0% | e=30%, ey=-10%| e=30%. eu=-20%| ¢=30%, eq=-30%| e=30%, e =-40%
1st mode 1st mode 1st mode 1st mode 1st mode
Story | DOF shape R, shape R, shape R, shape R, shape R,
vector vector vector vector vector
1 -0.31 -0.31 -0.32 -0.32 -0.27
1 0.64 0.33 0.10 0.0 -0.04
2 -0.20 -0.10 -0.03 0.00 0.01
3 -0.58 -0.61 -0.6 -0.6 -0.54
2 0.68 0.34 0.12 0.0 -0.062
4 -0.39 -0.21 -0.65 0.00 0.03
5 -0.78 -0.82 -0.82 -0.81 -0.79
3 0.72 0.37 0.13 -0.01 -0.83
6 -0.57 -0.30 -0.11 0.01 0.07
7 -0.91 -0.96 -0.96 -0.95 -0.99
4 0.75 0.41 0.14 -0.03 -0.11
8 -0.69 -0.39 -0.13 0.03 0.11
9 -1 -1 -1 -1 -1
5 0.81 0.43 0.15 -0.04 -0.13
10 -0.81 -0.42 -0.15 -0.04 0.13
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+ 1STORY -+ 2STORY - 3STORY
< 4STORY + 56STORY.

23 11 Edge displacement( u,,) :

Pk HAE HRY PR RRAES
B PR 241719 A
S 2AASR(G)Y B y=G/C o M
3B TEsht 4%
u . e
gol 271945 2
A%l Y, HA ZHAYAA At 2
ARl FEsa 34

T
ox gif
N)
x.g B

I e o

—

Q of

£

o

e
S £
=2
20
. Oy
Sy

=
< =
E rr
By oY

<

2

=
mh oy

=
~

-

fir
=)
=)

of
o,
X
HT
]
=}
ol
o
=)
>,

[

A SV I
_?L

N
T

o ot
i
ofo
ofl
=
-
=
Q

N, O
B
N,
(¢]
o
B
2
-
H
X

yoll wlalsle) 27}y,
Sopetels wele g
e BN HoaR
AaMe Fazarneh A4AHY
e el 24007 B S4et

)
e
2
2o
r
g
1o, o
- 1

E@l‘n
& i
=N
&
2 &2
u jo
i)
o,
o

oy
oX
tle
ke
n_(‘){_:
0l

B ERe 97 gEgA%e R4

(KRF-2001-003-£00481)9] ¥ Aoz 473
H3on ofd M=yt

432 sEEMTEREsts] =2% H153# H33(2002.9)

REEIES

AT, BAEY, o)A}, ol

L9049, o9L,

(b)
(a)El centro(NS); and(b)Taft(NS)

et

d
HO

&

AAT, HRE, AeiRa7)s) A8 2gzd
z,

=9 Hlggay, Aidrzgets, 4134, A2

2000

. Goel, R. K. "Seismic Behavior of Asymmetric

Buildings with Supplemental Damping, Eearth-
quake Eng. and Struct. Dyn., Vol. 29, 2000
B, oAF, A IE o) &%
A AAES] AFA oY, FFAAFEE =, A
59, AllE, 2001

ﬂl

3]
=
4 A, AT EFEI A, Vol. 12, No.

. Chopra, A. K., “Dynamics of Structures’,

Prentice Hall, 1995
AH 7178 AxE v EHEAES
AFAE QA Ees =23 A1l 5

, Al12%,
1995

rﬁ



