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Abstract In this study, the seismic performance of low-rise piloti buildings with eccentric core (shear
wall) positions was analyzed and reviewed. A prototype was selected among constructed low-rise piloti
buildings with eccentric cores designed based on KBC2005. The seismic performance of the building
showed plastic behavior in the X-direction and elastic behavior in the Y-direction. The inter-story drift
is larger than that of a concentric core case and has the maximum allowed drift ratio. The displacement
ratio of the first story is much larger than that of upper stories, and the frame structure in the first story
is vulnerable to lateral force. Therefore, low-rise piloti buildings with eccentric cores need to have less
lateral displacement, as well as reinforcement of the lateral resistance capacity in seismic design and

seismic retrofit.
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Fig. 1. 3D model of piloti building
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Fig. 2. 1% floor plan
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Table 1. Properties of Column

short(B) | long(D) reinforcements
member
(mm) | (mm) | main bar stirrup(mm)
1 - HD10 @300(cent)
C1 i 400 500 HD19-12EA HD10 @150(ends)

Table 2. Properties

of Girders and Beams

§ 3 B)x reinforcements
o« membe| D) loc.
N@r T (mm) end stirrup | center | stirrup
- 400x | upper | 7-HD19 | pp13 | 7-HD19 | Hpi13
700 | lower |7-HD19| @125 |7-Hp19| @125
GlA 300x | upper |3-HD19| gpio |3-HD19| ©pio
700 | lower |3-HD19| @150 |3-pp19| @150
Gy |400x | upper | 8-HDI9 | pp13 | 8-HDI9 | Hp13
700 | lower |8-HD19| @100 |g-Hp19| @100
3 400x | upper | 8-HD19| pp13 |8-HD19| Hpi3
700 | lower |7-HD19| @100 |7-Hp19| @100
o 700x | upper |10-HD19| 3-yp13 |10-HD19| 3-Hp13
700 | lower |10-HD19| @150 |10-HD19| @150
Fig. 3. 2" and 3™ floor plan 5y | 400 |_upper 6-HD19 | ppio |6-HD19| mpig
700 | lower |6-HD19| @150 |G-Hp19| @150
B1p |300x | upper 3-HD19 | Hpio |3-HDP19| Hp10
700 | lower |3-HD19| @150 |3-Hp19| @150
Table 3. Properties of Wall
: thk.(mm) reinforcements
L member (T vert.(mm) hori.(mm)
8 1~2 fl. 200 HD10 @200 | HD10 @250
e W1
; ;q 3~roof fl. 200 HD10 @200 | HD10 @250
8 22 U4 HIZFRE HEQ| WINSTIHE]
2.2.1 E2E| =9 WIEsSH/IE flot stsxd
1) 3E2AKDS41)[5]
@ 48} : Dead Load : 7.04 kN/m? Live Load
: 2.0kN/m’
® 48515 - A4 3%
a AXFE 1
b. AGAl= 1 A = 0.22
Fig. 4. 4™ floor plan c. AEY 8% : (D),
d $8% A+ 1=10
e. A5 &5 SD
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Fig. 5. Performance curve of X direction
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(e) Step 20

Fig. 10. Distribution ratio of X direction

=, 130] BREE AN A2 AW gL
SsE A8 SHE0) hRES cdopEel Wy
S04 AR, WA TR AERE SE7Ao] e
AN S5ug wago] AjHon A AL & 4
oIt

@ X Story VS Story Drift Ratio

tory vs. Story Drift Ratio(Pusa-x)

i

HTERTL

(a) Story drift ratio

Stery vs. story Drafe (rus-x)

(b) Story drift
Fig. 10. Behavior of X direction

(a) Story drift ratio

Story vS. story Drife Ratio(euss-)

frrrree g

nnpnpoonmn

(b) Story drift

Fig. 11. Behavior of Y direction



HHIE e AS

FIZIYE Y=E A8 YHEF

3. &8

£ =RoAE BASONE e A% e AR
o el WA/} 8 483l PUSH
OVERS|#12 to] WASE ohtsha e 4
stel cheat g AES E & Uik

5 Y2 L*éﬂ%a Sk Zﬂii H7h =t
wEhA, SIPARSHE B A A oluid AL

2 7 A
AT A2 S MAE S 23 o
9 0=67.51mm= Foi7} B FHol| HAsh=
AE vEHREL 37 9% vAER 5
2k RfEge] ¥ 2 Ae® W7t HouH.
HAFoz Qlete] 3= A9] A gFHol AF
SHI o14=0] 9lo Fof RiEe] A=E 7|E
oA FEI} £2447074] TAYo] AlREHER WiIEA
oF WRIEAFA] olof gk a7} dasict
4) S W9 HlE2 15 URE 0] 24T FE
He gels] &2 4= 97t 51"‘0”4 S 2=
Bl #2220 4% 15 2z Fito] o Fof
Ao FrHERG. wEkA, BAIE THE
A5 22E A YREA 9 WAEGA 2=
Bl 720 FRY a0t FYAYsHS BT
287} Aot

2

~
Wi

<~

3

References

[1] J. C. Kim, S. H. Shin, S. H. Oh, Damage Investigation
of Pilotis Structures and Analysis of Damage Causes
by Pohang Earthquake, Journal of Architectural
Institute of Korea Structure & Construction, Vol.35,
No.3, pp.3-10, Mar. 2019.

DOI: https://doi.org/10.5659/JAIK SC.2019.35.3.3

[2] K. S. Lee, J. K. Oh, Damage Required Strength
Spectrum of Low-Rise Reinforced Concrete Shear
Wall Buildings with Pilotis Earthquake, Journal of the
FEarthquake Engineering Society of Korea, Vol.11,
No.5, pp.61-69, Oct. 2007.

DOI : https://doi.org/10.5000/EESK.2020.24.4.157

B] H G. Ji, . H Kim, Y. Choi, Seismic Response
Characteristics of Deteriorated Pilotis Buildings by
Core Location, Journal of Architectural Institute of
Korea Structure & Construction, Vol.22, No.1,
pp.57-63, Feb. 2020.

497

DOI: https://doi.org/10.5659/JAIK SC.2019.35.3.3

[4] S. Y. Lee, J. C. Kim, Effects of Streets Lined by
Multi-Family Houses with Pilotis on Fear of Crime
and Car Accident, Journal of Korea Planning
Association, Vol.49, No.1, pp.33-49, Feb. 2014.
DOL:http://doi.org/10.17208/jkpa.2014.02.49.1.33

[5] Korean Design Standard, Ministry of Land,
Infrastructure and Transport, 2020

[6] K. N. Kim, A Study on Seismic Retrofit of Pilotis
Low-rise Building Structure with Concrete Filled Steel
Tube, Master's thesis, Changwon National University,
Changwon, Korea, pp.47-91, 2017.

[71 POS-MIDAS Information Technology Co. Ltd.,
MIDAS-GEN, Version 8.8.5 R1, 2017

[8] J. S. Kim, T. H. Yoon, Behaviour of Shear Wall
Structures with Energy Dissipation Device in Coupling
Beam, Journal of The Korea Institute For Structural
Maintenance and Inspection, Vol.22, No.3, pp.21-30,
May. 2018.

2 M 2(Sung-Yong Kim) [Halgl]

ol

I - 20119 29 @ AeTiEta o
A3 (FE4AD
2017¢ 8¢ : Al&istu ok
A53E (FEHEAD

2017 99 ~ 20194 2¢¥ : A&
sty TeATA gARSATY
201949 39 ~ @A) : FFFAH
S AT 2

1

i

4 & =(Kyung-Nam Kim) (&3]

+ 20179 24 SEFAdgy A

| =3 (3D
+ 202049 29 =%
oo (eR)

+ 20079 649 ~ 20144 2¢€ : o~
o ATZ7|SAA A 2

* 20149 39 ~ @A ¢ @]
AFE YR

At 3

FAED

WAAA, WA



SHEARSH7| &80 =22 A2138 A|10Z, 2020

& Ef S(Tae-Ho Yoon) (M3

+ 19919 29 ¢ AILTHSIL Tl
A%t (Z3HAD

+ 19969 29 : Aedigty tfshY

A% (FehpA

19964 59 ~ 19984 29 : 44

24 AMRE HYATY

- 19984 39 ~ @A : FARAY
ot AZZol} B

498




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


