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Working party 2.2.1: Shear in beams

Part of Task group 2.2: Ultimate limit state models, together with:

• Party 2.2.2: Shear in members with steel fibres
• Party 2.2.3: Punching and shear slabs
• Party 2.2.4: Strut and tie modelling
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Main past contributions
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• 2010-2012: Work on Model Code 2010 (MC2010)

• 2013-2014: Publications outlining the background of MC2010

• 2015: meetings at fib Copenhagen and ACI Denver



Shear provisions in MC2010
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Levels of approximation (LoA)
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Muttoni (2003)



Levels of approximation (LoA)
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• Members w/o shear reinforcement:

Level I: fast design, conservative 

Level II: maximum accuracy, more complex

Level III: Finite Element Analysis

• Members with shear reinforcement:

Level I: fast design, conservative 

Level II: fast design, conservative

Level III: maximum accuracy, more complex

Level IV: Finite Element Analysis

Simplified Modified 
Compression Field Theory
(Bentz et al., 2006)

Simplified MCFT  +  general 
stress field approach
(Bentz et al. 2006, Muttoni et al. 1997,  
Sigrist 2011)



Basic shear resistance equations
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Strain effect in shear – LoA III

Boyan Mihaylov, University of Liège



Strain effect in shear – LoA I-III
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MC2010 shear strength predictions
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Shear research at the University of Liège
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Deep beams
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Shear failure of deep beams
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Two-parameter kinematic theory (2PKT) for deep beams
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Mihaylov, Bentz & Collins (2013)

 

∆ t

DOF ε t,avg

ε t,min
aε t,avg(1+          )

kL  

∆c

h

DOF ∆c

∆c
kL  

δx=0
δz= ∆c

+ =

 

aε t,avg

V

Pb1(V/P)L
b1L

∆c

ε r

(1+         )

CLZ

=0

b1eL      =

h

∆

α εv

ε t,min εt,max
ε t,avg

x

z



Components of shear resistance in deep beams
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Strain effect in deep beams
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Transition from deep to slender beams
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Shear strength predictions for deep beams
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Kinematic theory for continuous deep beams
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Kinematic theory for complete non-linear analysis of deep beams
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Liu & Mihaylov (2016)



Levels of approximation (LoA) for deep beams?
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adapted from Muttoni (2003)



Future Activities of work party 2.2.1: Shear in beams
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2016: Workshop in Switzerland (to be confirmed) with the following 
objectives:

• In-depth discussion with invited speakers on shear design and analysis

• Papers used to prepare an fib bulletin (physical basis and experimental 
validation)

• Define future research topics and activities



Thank you for your attention!
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