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A comparative study on the methods for analyses of
viscoelastically damped structures

A A 3 o] & 2" o F &
Kim, Jin-koo Lee, Dong-Guen Lee, Chang-Yong
ABSTRACT

Although the vibration control effects of viscoelastic dampers in building structures have
been well proved by numerous theoretical and practical examples, it is difficult to find an
outstanding method for analysis of viscoelastically damped structures satisfying both exactness
and efficiency. Thus in this study, four analysis methods for viscoelastically damped
structures that are currently used or can be applied for these systems are speculated and
compared to provide bases for developing a better method for analysis of viscoelastically
damped structures. The seismic response time history, inter-story drfts and analysis time
recorded by computer simulation of four different methods are compared. Among these
methods, complex modal superposition approach turns out to be ecomomic and accurate
procedure.
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#Z3 BE9 udg #P(off-diagonal tems)E& FA|3 Fuizt ¥(diagonal terms)THE T sty
vld AR f4ste A= AAY e Fe YU AXE FRES 2AHeE #§Y3
7] 98 AHSE 4

2 dFdAE ded d 1A Pl dsiy AHET olEE o839 ZHA Y A
o de A% Y HME s¥s%n o AFHE vustd ZZe WHEe FdHL nAs
Buzt @, 2" 4zt siA g S sl ) AsRm 3-AME A 4 8
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olth. matA w9 (3ol M A4kl P Fud FUE Tt 2Re= FAuE
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Qq7elA ¢ = FRESY AAE A4 WY, 0 = FXEY R= HEolg, ¥y o|FA 3 H
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o] e MY B uAdY A A o]y $EE T YitAHA WYPoE o WdME 1
FA siAo]l Wad Fon FASA 4o A (stability)E r3E Rel b4 Fo3d o
g B d7oAE Al 29 WEld dig Aol HAEE HE 7S (average
acceleration method)& AH&3t %o}, ‘

3. dA Yy

Aol +eFs] 4@ o 7HA] WEES o83 dA2 FERES dNn o FAIE vz
Ak oA FEELS 39 17 22 10F, 13 FRECL FAE S22 dASAoH 4A
g FAE E 19 e AfES dd 2 68 BT med L weEwe ueaA 4%
o 2 Fo Wi AHE FEY HYre BF Y Aoz AAHAEY 2RAL R=E WY 9

X 1 A Fz2Ee 7A 4A

H 715
L2 as s g2z R E 12as k| g2z e
% (cm®x 10%) (cm*x 10% (em?x 107 (em*%x 10"
10 1.43 478 163 345
9 1.43 478 163 345
8 1.43 478 2.10 5.85
7 143 478 2.10 5.85
6 143 478 291 9.15
5 2.18 1261 291 9.15
4 2.18 12.61 356 11.79
3 218 1261 356 11.79
2 2.18 1261 4.05 11.83
1 2.18 1261 405 11.83
E 2. d9A FRE A9 249 HE
GRS F7 AGdAZAF AGEHdAF+
(cm?) (cm) (ton/m%) (ton/m”)
22 71A 1300.0 3.0 250.28 421.40
Z4]7]|B 130.0 30 250.28 421.40
74 71C 13.0 3.0 250.28 421.40

Age] Bl F FEZEANN F FF oY TAVIE 2ATY F Y] "R E AH 2
ot 2Hg wo] Y ARE vjwsty] HIHM 7)Y Arle HE & A MR FFHE AHEs)
Ak M) Ag® Z2vle 27 R B ¥ 20 JEhATE ZHY] Ce AAHR) B
g Zed ol 2= WY duAgeME 7] flo] MAS 5 V] Wil ofF e
2712 A7 AR g FE2EY %S 47 A8 AEEAT

A 9 Y R Ao AHER W stEEE 19406l 71 E® El Centro(S90W)A Aol <
& AFolth. F2E AAY FHE Rayleigh#4 & &3t aeistgden |, 23 2= Aaw s
1% 7H3sth B2 ¥y duAYe Zede #2EY A4 nede £3E A: QAT
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3t AT HAFE U AT oY HY AAE el n 2 49 2Y 5= 47 #a)
Bt Z47] C& AH4¥ 4 AdE Y £, 29 5 29 6, 2 7S 4z #irE
A8 RS o &3 WHHE vz A AEYLS 24 EE FEUS AY 2L gge
Holn glermz F7 Mg vude dodMe AYgstgr

EE A9 glojA A HEHE A8sd d& ARE AYS A spAsta Unjzx g
HEo S8 s B, Ex re 23dPod T3 AAd: HAES AYE RHol:= AL o &
At 2 RE RE JuUAEI ZAlEe A4 Ao AR $9el 433 g i
ok 2RE o] WYPEC] BT )9 BATE msld nHA SAS &y "2 7wz}
2 ZAfoe AN JHRE vZY REot A9 7 REZre]l Be Aojst 7] wEo|t)
227l AR AR Afd B4 R FHYoT BEHNS S35l Bl AAg ooz 7
2] @ {critically or over-critically damped) X =E9¢] Bo] veldr} ole} & Tt o 2xe 4
A A o AP FHAM ot YYEA olgF REEL Hrtekx BilE 59 2o
A ZAA LAV Jong ARG $HE 9L & gtk 238U A4V CE ALYS Y= ¥
= WAF duA Yol gte] FRE ZHE m A Edlr] g Eo dyste okl At 9l
< B vl A oY 2R A9 dASte ZHE Holm led ot v E=y 4 RE=
7F & ZolZt f17] dEeltt F, F4r]e] AHE ndA ¥ EE= A A dAe m=
o Xfol7t A9 Ql7] WEeltt £3 737 BE AMEHE A% ZAHE Fots $HSqAY
g2 471 A AHEHEE drts A3 A7 CE LS drges 2 245 A EH
olgidt AAE FHARA SAHE T WHES A7 ARFE 29 vHEd & 2x %
7tAE RAE ¢ F Aok
3ol 2t W EA did ;Y AnE ZAGen AH HEY HF B Ao 2Q8FHE
£ ¢ 4 Utk Ao AEE ZHFE = FEY 133MHz CPUS 64Mbyte?] Rame 2t3&E Ao
A ALE vaY dee 4 Y-S A FHe) gd2dE AL FFd Folok s ¥
HER, B4 E= FHY, oA Al A$ FRE AAY #d g8 7 ghds
RayleighZr4 2 T4317] A8A 3f-x sl4do] "asdich o A #3719 By AHE 2
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