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How to design... 
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First moment of area for shear calculation according to EN1168 
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What is a slim floor construction? 
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What is a slim floor construction? 

 Cost-efficient design 

 Fewer elements to calculate 

 Cost-efficient manufactury and assembly 

 Fewer elements to cast, transport and assemble 

 Fewer lifts with the crane for larger area of construction 
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Emporia, Malmö, Sweden (Strängbetong 2008-2011) 
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How to slim down a structure 

 The solution with large open areas are often appealing to architects 

 ...so they often want even more openings, and walking bridges. 
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Detail used on Malmö Arena, Malmö, Sweden (Strängbetong 2007-08) 
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Detail used on Malmö Arena, Malmö, Sweden (Strängbetong 2007-08) 
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Simplify, if possible! 

 Oriels or glassed in balconies 

 In Sweden we very rarely use prestressing wires in the top! 
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Kv. Kronolotsen 2, Malmö, Sweden (Strängbetong 2007-2008) 
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Other areas where hollowcores can be used 

 Retaining walls 

14 



  Technical Seminar 2015, October 21-22, Malmö - Sweden 

Other areas where hollowcores can be used 

 Retaining walls 

15 

Echo, South Africa 



  Technical Seminar 2015, October 21-22, Malmö - Sweden 

Other areas where hollowcores can be used 

 Retaining walls 

16 

Echo, South Africa 
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Different types of steel beams in use 

 Regular hot rolled steel sections 
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Different types of steel beams in use 

 SWT beam 

 Flange beam that is filled with concrete in-situ 

 Connections to the hollowcores are welded to the beam web 
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Kv. Kronolotsen 2, Malmö, Sweden (Strängbetong 2007-2008) 
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Different types of steel beams in use 

 VSAB – IQB-beam 

 Flange beam that is welded and filled with concrete in the beam-factory 
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SCA, Gothenburg, Sweden (Strängbetong 2015) 
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SCA, Gothenburg, Sweden (Strängbetong 2015) 
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SCA, Gothenburg, Sweden (Strängbetong 2015) 
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Different types of steel beams in use 

 Peikko Delta beam 

 Flange beam that is filled with concrete in-situ 
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Using the knowledge of IPHA seminars in the design  

- Fire design 

 EN1168 and EN1992-1-2 

 IPHA technical seminar 2013 in Epernon, France 

 Fire protection of exposed steel 

 Concrete cast in and around the steel 

 Gypsum 

 Fire paint 
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Using the knowledge of IPHA seminars in the design  

- Flexible support 

 Research projects 1991-95 by Matti Pajari, VTT, Finland 

 Early software made by Dr. Gösta Lindström at Strängbetong (1996) 

 Tracked the problem back to IPHA Technical seminar in Leuven, Belgium, 2003 

 Previous presentations are available at the IPHA homepage > members section 
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 Early software made by Dr. Gösta Lindström at Strängbetong (1996) 

 Tracked the problem back to IPHA Technical seminar in Leuven, Belgium, 2003 

 Previous presentations are available at the IPHA homepage > members section 

 FIB Bulletin nr 6 

 EN 1168, soon? 
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Design with regards of flexible support 

 Critical cross section 

 Weakest section in the hollowcore web 
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Design with regards of flexible support 

 Critical cross section 

 Weakest section in the hollowcore web 

 Calculate geometry properties 

 Beam, hollowcore, joint- and topping concrete 

 Calculate forces due to geometry and loading 

 Local effects such as prestressed strand slip and anchorage 

 Combine into a principal stress in the web 
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Design with regards of flexible support 

 Serviceability limit state 

 Check of crack width 

 Check against allowed crack width and exposure class (EN 206) 

 Check of curvature of the beam 

 Compare with allowed curvature limit 
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Summary 

 Enter design stage early to influence architects 

 ... to suit your production (efficiency in time and cost) 

 Reduce number of elements 

 Many small can become fewer long elements? 

 Explore possibilities to use hollowcores in other fields 

 Try to influence contractor with a type of structure that suits your production 

 Earlier research are now on the way into the standards 

 Previous presentations are available at Hollowcore.org 

 Fire design is a major field for designers, flexible supports are the next? 
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...this is the last slide, I promise! 

 

 

 

 

 

 

 

 

 

 

Thank you for your attention! 
 

 

 

fredrik.lagerstrom@strusoft.com 
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