
Abstract

Vigh L G
Influence of flange-to-web connection on the patch load 
resistance of I beams
Proc. of SDSS' Rio 2010 International Colloquium on Stability and Ductility of Steel Structures. Rio de 
Janeiro, 2010. pp. 705-712. (ISBN: 978-85-285-0137-7).

Current design methods for calculating transverse load resistance of web plates neglect the effect of the flange-to-web
connection. This simplification is on the conservative side and in deep plate girders its influence is practically negligible.
However, in case of hot-rolled or extruded profiles, the fillet corner shaping through its geometry, rigidity and strength
may highly increase the patch load resistance. Using non-linear numerical analysis, the author completed a parametric
study on simply supported girders subjected to transverse load in order to study a) the effect of the connection and b)
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study on simply supported girders subjected to transverse load in order to study a) the effect of the connection and b)
the capacity in interaction of transverse load and bending. The study clearly confirms the beneficial influence of the
curved corners. To take this effect into account the author proposes a modification in the Eurocode formulation. The
results of the simulation prove the validity of the proposed method.
Keywords : patch load, steel and aluminium I-beams, curved flange-to-web connection, non-linear numerical
simulation, interaction of bending and transverse load resistance, Eurocode
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Problem statement

• validation test:
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Problem statement

• aluminium girder:
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Problem statement

• As per EC3-1-5 and EC9-1, patch load 
resistance depends on:

• load case
• web and flange material properties
• web dimensions/aspect ratio
• web thickness
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• web thickness
• flange dimensions
• loaded length
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• bending resistance:

• transverse load resistance:

Standard Eurocode method
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• interaction:
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Problem statement

• And what about
• flange-to-web joint? – out of consideration in current codes

• Why?
• calibration of semi-empirical formulations:
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Lagerqvist et al: 388 test specimen (358 welded deep girders) 

• What and how big influence?
• ‘clear height’
• effective loaded length
• plastic hinge capacity of the flange 
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Parametric study – model
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Parametric study – model

• GMNIA
• material and geometrical non-linear imperfect analysis
• one-bow eq. geometrical imperfection
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Parametric study
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Results

• Reliability
• numerical model is 

conservative?
• zero radius – normal 

radius as reference?
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• zero loaded length cases 
to exclude?
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Results

• Effect of curved 
corners

• quantitative change: 
significant increase in capacity

• qualitative change in 
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• qualitative change in 
behaviour
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• bending resistance:

• transverse load resistance:

Standard Eurocode method
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• interaction:
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Modified procedure
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Modified procedure
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Concluding remarks

• Parametric study: is completed on simply supported girders made of rolled steel 
or extruded aluminium profiles, subjected to transverse load.

• Influence:
of the curved-corner web-to-flange joint on the transverse load resistance can be 
significant in case of stocky webs (may reach 60-90%)

• Proposed modification in Eurocode:
utilizes the clear web height and effective flange thickness; accurately representing the 
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utilizes the clear web height and effective flange thickness; accurately representing the 
actual connection rigidity and plastic flange strength.
good agreement with non-linear numerical simulation

• Further study: Reliability
relation of the basic standardized procedure and the numerical simulation. Role of 
imperfection, knifeedge loading, material modelling

• Further study:
other load application types
F+M+V interaction

• Further details in:
Vigh, L.G.: Virtual and real test based analysis and design of non-conventional thin-

walled metal structures, PhD dissertation, Budapest University of Technology and 
Economics, 2006.
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