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Proposal for EN1994-1-2

Improvements and updating of Annex F

(simplified method for partially encased composite 

beams)



ANNEX F - Simplified Model for composite partially encased beams

• reduction of beam dimensionsreduction of beam dimensionsreduction of beam dimensionsreduction of beam dimensions

• reductionreductionreductionreduction of of of of mechanicalmechanicalmechanicalmechanical propertiespropertiespropertiesproperties of of of of materialsmaterialsmaterialsmaterials
Temperature EffectTemperature EffectTemperature EffectTemperature Effect
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Comparison between accurate and simplified methods

As / Af

0.0

0.5

1.0

As / Af

0.0

0.5

1.0

As / Af

0.0

0.5

1.0

Uy

Ux

IPE 240

IPE 360

IPE 500

concrete

concrete

concrete

Parametric Analysis
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Comparisons - Resistant Bending Moment in fire situation

� The simplified method of Annex F is

unsafe in several cases compared

to plastic analysis, also suggested

by EC4 as accurate method.

� The scattering increases outside

the application range of the

simplified method.
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Cross section is divided in 10 parts:

• Bottom flange;

•Concrete slab

Isothermal 500 Method(EC2)

• Top flange of steel section;

• Top web of steel section;

• Bottom web;
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Proposed simplified method

• Steel reinforcement.
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Comparison between methods

Simplified method (EC4) vs 
Accurate method

EQUIVALENCE

Simplified proposed 
method vs Accurate 

method
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CONCLUSIONSCONCLUSIONSCONCLUSIONSCONCLUSIONS

� SimplifiedSimplifiedSimplifiedSimplified methodmethodmethodmethod (Eurocode(Eurocode(Eurocode(Eurocode 4444----1111----2222 ---- AnnexAnnexAnnexAnnex F)F)F)F) isisisis unsafeunsafeunsafeunsafe inininin severalseveralseveralseveral casescasescasescases

alsoalsoalsoalso withinwithinwithinwithin itsitsitsits applicationapplicationapplicationapplication rangerangerangerange.... TheTheTheThe scatteringscatteringscatteringscattering increasesincreasesincreasesincreases outsideoutsideoutsideoutside thethethethe

applicationapplicationapplicationapplication rangerangerangerange....

� ProposedProposedProposedProposed methodmethodmethodmethod isisisis simple,simple,simple,simple, becausebecausebecausebecause thermalthermalthermalthermal fieldfieldfieldfield isisisis obtainedobtainedobtainedobtained withoutwithoutwithoutwithout

thermalthermalthermalthermal analysisanalysisanalysisanalysis andandandand isisisis reliable,reliable,reliable,reliable, asasasas thethethethe comparisonscomparisonscomparisonscomparisons withwithwithwith accurateaccurateaccurateaccurate MMMM----CCCC

methodmethodmethodmethod andandandand fullfullfullfull plasticplasticplasticplastic methodmethodmethodmethod showshowshowshow....
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