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NCREE Tainan Laboratory Grand Opening Forum 
 

Topic 2: Innovative Experimental Technologies and Numerical Simulation 
Methods 
 
Moderators: Shirley J. Dyke and Keh-Chyuan Tsai 
Summary prepared by Pei-Ching Chen and Chia-Ming Chang  
 
 
Presentation Outline: 

  Experimental technologies and numerical simulation methods have been regarded as the 
key approaches to evaluate seismic responses of buildings and infrastructures subjected to 
ground motions. Therefore, Topic 2 has been considered a crucial subject of the Grand 
Opening Forum in order to achieve sustainable operation and innovative testing for the 
NCREE Tainan Laboratory. A total number of 20 speakers delivered informative presentations 
in the forum.  
An overall review of innovative experimental technologies in earthquake engineering was 
presented by Dr. Ian Buckle, which covered current advancement of hybrid simulation, shake 
table testing, soil-structure-interaction experiments, tsunami simulators, and contactless 
measurement technologies.  
Dr. Shirley Dyke addressed the needs of establishing the theory and expand the capacity of 
hybrid simulation for multi-hazard engineering.  
Dr. David Lau introduced the multi-hazard test facility for built infrastructure protection and 
resilience in Canada, which specifically focused on a mobile reconfigurable shake table 
system, and a wind pressure simulation chamber. Comparatively, Dr. Hong Hao introduced 
the facility for earthquake engineering simulation in China, which could satisfy the needs to 
conduct full-scale tests with coupled earthquake and hydrodynamic loadings.  
Dr. Yi-Lung Mo summarized a large number of research results of seismic simulation on 
reinforced concrete structures including shear walls, unsymmetrical buildings, and nuclear 
containment vessels.  
Dr. David Sanders indicated the impact of earthquake duration on structural performance 
from shaking table test results. Dr. Alberto Pavese shared the experiments of base isolation 
devices that have ever been conducted in EUCENTRE including hybrid simulation of isolated 
structures in order to assess demand under real input earthquakes.  
Dr. Hitoshi Kumagai introduced the new facilities in the advanced earthquake engineering 
laboratory of Shimizu Corporation and discussed the fling step effect on the structure with 
natural period longer than the pulse period. Dr. Kazuhiko Kasai indicated the tough 
requirements for specimens and testing based on the ten-year experience from the E-defense 
shake table testing.  
For the speakers from Taiwan, Dr. Keh-Chyuan Tsai first introduced the finite element 
analytical methods of steel panel dampers for seismic applications in steel moment frames to 
evaluate the equivalent cross-sectional properties as well as the effects of inelastic core height 
ratio on the elastic and post-yield stiffness of the steel panel damper. Dr. Jia-Ying Tu 
explained the control issue related to real-time hybrid simulation and discussed the effects of 
parameters on stability, efficiency, and optimization. Dr. Yuan-Sen Yang completed 
image-based measurements in demonstrative tests utilizing the high-performance shake table 
in Tainan, which attracted significant attention from the participants. Dr. Chang-Wei Huang 
proposed multiscale simulation of reinforced concrete structures under near-fault ground 
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motions. Dr. Shih-Yu Joseph Chu compared the experimental results of shake table testing 
with real-time hybrid simulation of a building with different types of controllable mass 
damper and addressed the potential application to multiple hazards. Dr. Tsung-Chin Hou 
shared the novel ideas about point cloud data information algorithms as well as search and 
rescue. Dr. Shiang-Jung Wang proposed potential application of distributed hybrid simulation 
to evaluate real performance of full-scale seismic isolators in an isolation system. Dr. 
Kung-Juin Wang shared the current hybrid simulation results of a steel panel damper 
substructure with model updating algorithm using MATS in NCREE, and Dr. Ming-Chieh 
Chuang elaborated the algorithm details of the model updating technology. Dr. Chia-Ming 
Chang proposed a nonlinear tuned mass damper whose performance can be validated using 
real-time hybrid simulation. Dr. Pei-Ching Chen suggested an innovative methodology to 
reproduce the floor response of high-rise buildings and encouraged the participants to do their 
researches using newly developed experimental technology.  
 
 
Discussion and Resolution Portfolio: 

In the plenary discussion, the participants reached a consensus that international support 
groups for advanced experimental technology are essential to promote the application of 
newly developed testing methods as well as to accelerate the development of novel 
experimental technologies. Social networks or online communities could provide the space 
for sharing source codes of software and algorithms. In response to the presentations and 
discussions, NCREE has proposed several potential research topics in the future which are 
summarized as follows: 
1. Seismic Response Evaluation of Nonstructural Components in High-rise Buildings: 

 Reproduction of long-period responses on high floors through modern control 
application using a transfer system. 

 Seismic resistance of nonstructural components subjected to large story deformation 
through real-time hybrid simulation. 

2. Hybrid Simulation and Real-time Hybrid Simulation: 
 Network-based hybrid simulation on base-isolated buildings using MATS and BATS 

with online model updating. 
 Real-time hybrid simulation of a residential building retrofitted by VE dampers.  
 Real-time hybrid simulation of a base-isolated building with online model updating. 
 Small-scale structural laboratory for technical development and validation.  
 Real-time computational method for nonlinear structures with thousands of DOFs. 

3. Advanced Non-contact Measurement Methods for Seismic Structural Testing: 
 Image-based measurement methods.  
 Motion capture-based measurement method.  
 Online data analyzing method. 

4. International Collaboration for Advanced Experimental Technology:   
 Real-time hybrid simulation for multi-hazard engineering.  
 International technical support groups for advanced experimental technology. 
 Regional center of advanced experimental technology for seismic testing.  
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5. Advanced Modeling and Simulation 
 Deformation with discontinuities. 
 Multiscale, multiphysics, and multiresolution modeling. 

        
Lastly, NCREE has been devoting to all the international collaborations with consolidation 
and innovation for earthquake engineering researches in order to achieve a win-win situation.  
 
 



<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


