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“Guideline, Commentary and Detail of Seismic Design and 
Construction of Non-structural Components by AIJ

• January 1978 Izu-Oshima Kinkai Earthquake
• February 1978 Miyagi-Ken-Oki Earthquake 
• June 1978 Miyagi-Ken-Oki Earthquake
• October 1985:  AIJ Guideline was established
• January 1995 Hyogo-ken Nanbu Earthquake
• January 2003: AIJ Guideline was revised
• March 2011 Tohoku Earthquake

ISO/CD 13033
Bases for design of structures —Loads, forces and other actions —
Seismic actions on nonstructural components for building applications
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ISO/TC98/SC3/WG 11 Official Meetings To Date

• 25 – 26 June 2009             Honolulu, Hawaii
• 23 – 24  November 2009   Oslo, Norway
• 17 – 18  April 2010             Honolulu, Hawaii
• 1 – 2 September 2010        San Francisco, California 
• 30 Nov & 1 Dec 2010         Delft, Netherlands
• 7 & 8 April 2011                  Tsukuba, Japan(cancelled)
• 28 & 29 October 2011        Tokyo, Japan
• 23 & 24 November 2011    Stellenbosch, South Africa
• 15 – 16 March 2012           San Francisco, California 
• 11 November 2012             Warsaw, Poland
We also had an informal meeting
- 26 July 2010                       Toronto, Canada

ISO/TC98/SC3/WG11 Member Experts, Member Observers and Other 
Invited Experts ISO/CD 13033

Member Experts
• Simon Foo – Canada
• David Lau - Canada
• Hiroshi Ito – Japan
• Yoshi Waikyama, Japan
• Yuji Ishiyama – Japan (Iso Standard 3010 Liaison)
• Roger Shelton – New Zealand    Secretariat
• Prof. Januz Kawecki – Poland Phil Caldwell – USA (with Square D)
• Robert Doswell – USA (not active)
• John Silva – USA (with Hilti)
• Bob Bachman – USA – ASCE/ANSI    Convener
• Ricardo Medina – USA
• Prof. Johann Retief – South Africa
• Shunsuke Sawada – (ISO TC98/SC3 Secretariat)
Other Invited Experts (attend WG 11 meetings)
• K.C. Tsai – Chinese Taipai (with understanding of China concerns)
• George Yao – Chinese Taipai (with understanding of China concerns)
• Juin-Fu Chai – Chinese Taipai (with understanding of China concerns)
• Carlos Aguirre – Chile 
Observers
- Dr. Gerard Canisus – UK – observer
- Jun Kanda (Convener ISO TC98/SC3)
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ISO/TC98/SC3/WG11 Member Experts, Member Observers and Other 
Invited Experts ISO/CD 13033

ISO/CD 13033
Bases for design of structures —Loads, forces and other actions —
Seismic actions on nonstructural components for building applications

Foreword
Introduction
1 Scope
2 Normative references
3 Terms and definitions
4 Symbols (and abbreviated terms)
5 Seismic design objectives and performance criteria
6 Sources of seismic demand on NSCS
7 General conditions for determining seismic demand on NSCS
8 Quantification of elastic seismic demand on NSCS
9 Verification of NSCS
10 Verification of seismic load path between NSCS and building structural 
system
11 Quality assurance and enforcement
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ISO/CD 13033
Bases for design of structures —Loads, forces and other actions —
Seismic actions on nonstructural components for building applications

Annex A (informative) Identification of NSCS requiring seismic evaluation
Annex B (informative) Principles for choosing importance factors for NSCS
Annex C (informative) Principles for choosing the floor response amplification 
factor (height factor)
Annex D (informative) Principles for choosing the component amplification 
factor (resonance factor)
Annex E (informative) Principles for determining response modification 
factors
Annex F (informative) Principles for determining seismic relative 
displacements for drift-sensitive components

ISO/CD 13033
Bases for design of structures —Loads, forces and other actions —
Seismic actions on nonstructural components for building applications

Annex G (informative) Floor response spectra
Annex H (informative) Methods for verifying NSCS by design analysis
Annex I (informative) NSCS verification by shake table testing
Annex J (informative) NSCS verification through use of experience data
Annex K (informative) Principles of seismic anchorage of NSCS
Annex L (informative) Quality assurance in design and construction
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1.3 Components requiring evaluation

a) the NSCS poses a falling hazard;
b) the failure of the NSCS can impede the evacuation of the building;
c) the NSCS contains hazardous materials;
d) the NSCS is necessary to the continuing function of essential facilities after 
the event; and
e) damage to the NSCS represents a significant financial loss.

ISO/CD 13033
Bases for design of structures —Loads, forces and other actions —
Seismic actions on nonstructural components for building applications

5 Seismic design objectives and performance criteria
-to prevent human casualties associated with falling hazards and blockage of 
egress paths;
-to ensure post-earthquake continuity of life-safety functions within the 
building (e.g., sprinkler piping);
-to ensure continued post-earthquake operation of essential facilities (e.g., 
hospitals, fire stations);
-to maintain containment of hazardous materials;
-to minimize damage to property
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5 Seismic design objectives and performance criteria
For ultimate limit state: ULS
i. NSCS will not collapse, detach from the building structure, overturn or 
experience other forms of structural failure, breakage or excessive 
displacement (sliding or swinging) that could cause a life safety hazard.
ii. NSCS will perform as required to maintain continuity of life safety 
functions (e.g., fire-fighting systems, elevators, and other similar vital life 
safety systems).
iii. NSCS will remain leak tight as required to prevent unacceptable release of 
hazardous materials (e.g., vessels, tanks and piping and gas circulation systems 
that contain hazardous materials)
iv. NSCS will operate as necessary immediately following the earthquake 
event to ensure continued post-earthquake function of essential facilities 

ISO/CD 13033
Bases for design of structures —Loads, forces and other actions —
Seismic actions on nonstructural components for building applications

5 Seismic design objectives and performance criteria
For serviceability limit state: SLS

NSCS subjected to the moderate earthquake ground motions specified at the 
building site (serviceability limit state: SLS), will perform within accepted 
limits including limitation of financial loss.
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6 Sources of seismic demand on NSCS 
6.1 General

a) inertial acceleration demands; 
b) relative displacement demands between points of attachment;
c) impact force demands resulting from interactions with other components or 
structural members. 

ISO/CD 13033
Bases for design of structures —Loads, forces and other actions —
Seismic actions on nonstructural components for building applications

6 Sources of seismic demand on NSCS 
6.3 Relative displacement demand

a) relative displacements of attachment points that are located at different floor 
levels of a building;
b) relative displacements of attachment points that are located on independent, 
seismically separated buildings;
c) relative displacements of attachment points that are located on two NSCS 
attached to the same or different floors, including components on vibration 
isolators;
d) relative displacements of attachment points located on NSCS and the 
building;
e) relative displacements of attachment points that are located on seismically 
isolated building and its foundation or between seismically isolated floors.
. 
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Annex D Principles for choosing the component amplification factor (resonance factor)

2.0 in AIJ 2.0 in AIJ

ISO/CD 13033
Bases for design of structures —Loads, forces and other actions —
Seismic actions on nonstructural components for building applications

Annex D Principles for choosing the component amplification factor (resonance factor)
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昭和51年度(1976) 修士論文梗概集
伊藤 弘，２次部材の耐震性に関する研究

東京大学大学院工学系研究科建築学専門課程

ISO/CD 13033
Bases for design of structures —Loads, forces and other actions —
Seismic actions on nonstructural components for building applications

F.3 Displacement between buildings

Displacement between buildings may be conservatively estimated as the 
absolute sum of the horizontal displacements of two adjacent buildings at the 
points of attachment. 

Alternatively, it may be taken as the square root of the sum of the squares 
(SRSS) of the calculated displacements.
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Example of  expansion joint

Example of expansion joint
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3 Dimensional Move of expansion joint

Exp.J の x,y,z 方向

x

y

z

クリアランスclearance

Main bldg.

Annex bldg.

ANX: BRI buildings

 8- and 7-story SRC buildings (with B1F)

 22 sensors in two buildings and ground

24
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Building layout at ANX
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Sensor configuration in BRI buildings at ANX
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Annex Main Building
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Damage to expansion joint

27

Displacement of expansion joint
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Displacement of expansion joint


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Earthquakes discussed

# Date Epicenter h (km) M ∆ (km)
PGA 

(cm/s2

)
IJMA

1 2004/10/06 23:40 S Ibaraki Pref. 66 5.7 17 55 3.8

2 2005/10/19 20:44 Off Ibaraki Pref. 48 6.3 91 40 3.5

3 2007/07/16 10:13
Off Jochuetsu, Niigata 
Pref.

17 6.8 205 19 3.6

4 2008/05/08 01:45 Off Ibaraki Pref. 51 7 138 50 3.6

5 2011/03/11 14:46 Off Sanriku 24 9 330 279 5.3

6 2011/03/11 15:15 Off Ibaraki Pref. 43 7.7 107 151 4.7

7 2011/03/19 18:56 N Ibaraki Pref. 5 6.1 85 81 3.9

8 2011/04/11 17:16
Hama-dori, Fukushima 
Pref.

6 7 105 118 4.6

9 2011/04/12 14:07
Naka-dori, Fukushima 
Pref.

15 6.4 114 39 3.5

10 2011/04/16 11:19 S Tochigi Pref. 79 5.9 26 45 3.6

30
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Maximum Displacements
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NS direction EW direction
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Comparison with (1) and (2)

32

NS direction EW direction

0.0

0.5

1.0

1.5

M
ax

. D
is

p.
 R

at
io

1 2 3 4 5 6 7 8 9 10
EQ#

0.0

0.5

1.0

1.5

M
ax

. D
is

p.
 R

at
io

1 2 3 4 5 6 7 8 9 10
EQ#

DE/(||DA+|DM|)
DE/√(DA

2+DM
2)

DE/(||DA+|DM|)
DE/√(DA

2+DM
2)

NS direction EW direction



<<
  /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


