
ABSTRACT 
 

In the recent years the issue of BIM is gaining in-
creased attention and there is a growing number of 
practical applications of BIM. The basis of BIM is 
Industry Foundation Classes (IFC), 2013, published 
as International Standard ISO 16739: 2013. IFC con-
stitute an open data format for data exchange be-
tween different types of software applications 
throughout the entire structural life-cycle. Authors 
created within the international project SE-Lab an 
application for data conversion to structural analysis 
(Structural Analysis View MVD). The structural da-
ta are converted from IFC standard to ATENA soft-
ware input format, which is suitable for the non-
linear FEM analysis of concrete and reinforced con-
crete structures. The functionality of ATENA solu-
tion core has been extended in order to solve some 
of previously unsupported load types which are part 
of the IFC standards. Integration of the NLFEA with 
stochastic and degradation modeling allows to assess 
life-cycle reliability of civil engineering structures 
or structural elements. 

The presented paper describes an unified ap-
proach in modeling advanced behavior of structures 
directly using the information from an IFC based 
BIM model (Figure 1). Suitable filtering tools are 
first applied on  the BIM model to eliminate any re-
dundant in-formation. The geometrical information 
as well as the information about reinforcement, ma-
terial properties, loads and boundary conditions is 
used to automatically construct the numerical model 
with as little user intervention as possible. The nu-
merical model is then used for nonlinear analyses, 
which can be used to evaluate various design scenar-
ios or limit states. In the presented validation prob-
lems two design scenarios were evaluated and 
tested: ultimate limit state in terms of failure load 
and failure mechanism and service limit state of de-
formation, crack location and crack width. 

The presented approach is part of the ongoing re-
search and development effort of the authors in ap-

plying advanced numerical models and simulations 
in design and life-cycle assessment of safety critical 
structures. 

The support for spatial variability analysis was 
developed within the project No. P105-14-10930S 
"SPADD - Spatial variability degradation and dam-
age in reliability analysis of concrete structures". 

 
Figure 1. Visualization (top) and IFC model (bottom)  of 
bridge Wittenberge, one of the validation problems in SE-Lab 
project. 

REFERENCES 

SE-Lab 2016, Structural Engineering Lab - a Cloud-/Grid-
Based Virtual Laboratory for Non-Linear Probabilistic 
Structural Analysis, www.selab.eu 

buildingSMART 2016. Building SMART organization, Inter-
national home of openBIM, www.buildingsmart.org. 

Cervenka, J., Jendele, L., Cervenka, V. 2015. ATENA Pro-
gram documentation. Cervenka Consulting, 
www.cervenka.cz 

Cervenka J, Papanikolaou V.K. 2008. Three dimensional com-
bined fracture-plastic material model for concrete. Int. J. 
Plast. 2008;24:2192–220. doi:10.1016/j.ijplas. 2008.01.004 

Bergmeister, K., Novák, D., Pukl, R., Červenka, V., (2009), 
Structural assessment and reliability analysis for existing 
engineering structures, theoretical background, Structure 
and Infrastructure Engineering, Vol. 5, Issue 4, August 
2009, pp. 267-275. 

 

The possibility of using BIM for nonlinear life-cycle analysis of concrete 
structures 

Radomír Pukl, Pavel Pálek & Jan Červenka 
Červenka Consulting, www.cervenka.cz, Prague, Czech Republic 

 
 

 
 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 524288
  /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
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /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 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /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 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


