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Seismic Responses of Isolation Buildings with Various Types of Control Devices
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In this study, seismic behaviors and damping effects are accurately evaluated through parametric numerical
simulations when hysteretic damper and viscous damper are installed together in structural isolation systems as

energy absorption devices.

The main emphasis of this paper is how the seismic response and input energy

change by changing the ratio of viscous damping. As a result, it is assured that the cumulative plastic

deformation of the hysteretic damper decreases when combined with the viscous damper.

Consequently, the

optimum viscous damping property absorbing the earthquake input energy most efficiently is obtained for

isolation buildings with two different damping mechanisms as energy absorption devices.

1. [XCHIZ

T, SEdEIEET 21 o, B EED
N REEEDDT-DICT AV L—F— L ERER A
ISR Z o R—Z 0P L, SiRfE 2k 4
LHIMEL Rbid, £2C, AETHL, B
PR E AT DRI MR R AN L2550
HIFR BRI ONTELRR AT,

2. BT ETIVERM/INT A—4
AWFGEDIRTET V& U C, B BT DVE AR
HAWAREEET VA WS, EEREIL, = AF1
W — NIZHAI U7 Am & U o ERZ2% & L
TR B & Uie, Fiz, sELREREI

0. 4Fb~4. ORpDO#IFHEAR 5,

CRRIE ORRZ OREAEITA. OFb &35, T /15
PR, 2B AWmIIEES, 20, 10 & U7=Bi-Linear’!
%kab FEERA AT 2280, 05 & 72 A 5Bk &
At Uiz, S0 5 2 DR & LT, 5%, 10%,
20% & AN U 7=3558 OIS 2 LUk - /i %,

ERLUNOREIX, WEET L E LT D,

W, ARFFEOLBAEFEITIZIE, Newmark-p5(B=1/4)
A U, FEoREZIA %0, 002F0 & L7z, AJjiEd)
213, BCI-L2J (et o & —ik . HAE K Th7e0y)
AREHEEN S L THWS,

14 \BuLz 574 {’m/,s}‘ 14 [ BCrL2: 574( )\
12 12

2 . 2 )

S S E Sy SSR L St Bt SN s R B R L g O g B

S b S| S e 5= 34 |

~ =

s =

=08 308

g g

=) —o— 5% | ‘Co —o— 5% .
6 —am- 10% 6 - 10%

o 0% e 20% |

0.4 0.4

(@ Tﬁﬁﬁd)ﬁmﬁlﬁ’d‘/’x/&ﬁﬁﬁ%ﬁ

3. REBEYOMEEEHEYE

X 1(a) ~ (o) I[ZHBEEEMIC BT 5 LS
EROBRICE G AMTIREL, BNREE, ek
PN E %, ) 1(d) ~ (O 1255 )ZODE&j@WM
TRV L, ARG A, Al X
EEEEOBEAEE, L, SRR oM T
2N 0%D & X 1Zx9% 5%, 10%, 20%@ttf°z§>éo &
VIR &R RO 2 O 2 ik HiisED
EA IR D 5T os MJEK iﬁf&{ﬂiéném
NGRS AR 25 Z L3 Ly, £/, SRt
BRI NE 20 | RO RN RE DT
IR & S FHIFEAZEI B D,

4. FEO

ARG T, RMES L =D s /T A —H
& LT, R SR 2 OF L7z fuiiiiE A
7 DOHFRIGERE & DOENFIT OV \ﬂ%ﬂ“ L7z

R T
04 08 12 1.6 2 24 28 32 36 4
T, (s)

(b) TRERDEANHREE

040812162242832364

T T
14 \Buzz 574 mv\ 14 ECJVL2:574(<‘m//\ 14 \BuLz 574 (e /)\ 14 [BCJ-L2 - 57.4 ()]
—o— 5% | —o— 5% .| —o— 5% |.d
o2 < —em-0% ] g 0% || 2™ —em 0% |
S . S o+ 20 % S O[T T e 20% S o+ 20 %
o - B e T 0 e 5 Y S
3 o —r 3 e S S S ST = o—o—o—b0—0—sg | 3 S iy T T S SRR
2 0.8 e e 208 208 ke m A = SR o e oot o veecs- R
5% -
0.6 e 10% 0.6 0.6 0.6
——————— 20%
04 04 4 04
04 08 12 16 2 24 28 32 36 4 04 08 12 1.6 224 28 32 3.6 4 04 08 12 16 2 24 28 32 36 4 04 08 12 1.6 2 24 28 32 36 4
1 (s) T, (s)
© TE"‘B@H&?CKLLFBK (d) AEBORRERIGE @© ﬁEJEGJI*) b=\”——ﬂ)&1111:t (O SeERBDRIERIMLEMER

E

ERGEREEETIVICEIT DI




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


