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Development of CEB ςFIP ςfib Model Codes

2010 2020

EN 1992-1-1:2023 ?
SIA 262:2013

UNESCO International Code (joint project CEB + ACI)

EN 1992-1-1:2004
NBR 6118:2003, 2014
SIA 262:2003

?

ENV 1992-1-1:1991
NBR 6118:1980

1964

1978

1990

1970

Several national codes        
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Introduction: shear aand punching shear

1) shear in girders

(with shear reinforcement)

3) punching

2) shear in slabs

(without shear reinforcement)
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MC2010 for members with shear reinforcement (girders): stirrup design

q z
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MC2010 for members with shear reinforcement (girders): compression strut 
strength

Brittleness effect

EN 1992-1-1:2004: 1-fck/250

NBR 6118:2014: av2 =1-fck/250

MC2010: hfc =(30/fck)
1/3Җм

Strain effect

EN 1992-1-1:2004: 0.6

NBR 6118:2014: 0.54

MC2010 LoA I: ke= 0.55
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Effective concrete strength in webs

EN 1992-1-1:2004 ,  Efficiency factor n1
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=> Larger reduction for higher  fc due to more brittle behaviour
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The levels-of-Approximation approach (qmin and kc)

Preliminary design, non governing failure 
modes

Typical design

Assessment of critical existing structures, 
design of special cases
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The levels-of-Approximation approach: shear in girders with transverse 
reinforcement

Level I

LevelII

LevelIII

LevelIV
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fib MC2020, WP 2.2.1 Shear in Beams

Topics where there is a need to improve MC2010   (1/3)

1) Provisions regarding cyclic loading should be improved for the verification of columns and walls 
subjected to seismic actions.

2) Improve provisions for points loadings near supports (girders)

3) Combined actions ςShear, torsion, bending;  interaction with torsion in solid sections; shear forces 
not parallel to the principal axes of the cross sections (Bi-axial shear in columns)

4) Simplified provisions to account for interaction with transversal bending (important for box girders or 
flanged beams)
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fib MC2020, WP 2.2.1 Shear in Beams

Topics where there is a need to improve MC2010   (2/3)

5) Shear in members with bent-up-barsand/or plain reinforcement

6) Shear in prestressedmembers with poor longitudinal reinforcement at end supports

7) Shear of members where the transverse reinforcement is poorly anchored

8) Shear in members where the constructive rules are not fulfilled (spacing of the transverse 
reinforcement, or less than minimum shear reinforcement for instance)

9) Sustained loading?    (acc)

{ǳǎǘŀƛƴŜŘ ƭƻŀŘƛƴƎ όάwǸǎŎƘ ŜŦŦŜŎǘέύ

=> acc Ғ лΦур  ???

or strength reduction factor of 0.85 has another 
justification (NBR 6118:2014 and UK NDP) ??

wǸǎŎƘΣ IΦΣ άwŜǎŜŀǊŎƘ ǘƻǿŀǊŘ ŀ ƎŜƴŜǊŀƭ ŦƭŜȄǳǊŀƭ ǘƘŜƻǊȅ ŦƻǊ 
ǎǘǊǳŎǘǳǊŀƭ ŎƻƴŎǊŜǘŜΦέ !/L WƻǳǊƴŀƭΣ мфсл
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fib MC2020, WP 2.2.1 Shear in Beams

Topics where there is a need to improve MC2010   (3/3)

10) Influence of flanges(considerations should be included e.g. LoAII or III)

11) Shear fatigue considerations

12) Reliability& safety evaluation (TG 3.1): shear resistance functions

13) Bar cutoff effect overestimated?
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fib MC2020, WP 2.2.3 Shear in slabs 

Shear in slabs, or members not requiring shear reinforcement 
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Provisions for members without shear reinforcement: MC 90 and EC2:2004 
approach 

VR,cҐ /ϊbϊdϊkϊr1/3ϊfck
1/3+ Cpϊbϊdϊscp

Prestressing (EC2:2004)

Concrete strength

Reinforcement ratio

Size effect 

Area of cross section

MC 90 and EC2:2004 approach
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One-way shear in MC 2010: MCFT as theoretical basis

Sigrist V., Bentz E., Fernández Ruiz M., Foster S., Muttoni A., Background to the fib Model Code 2010 shear provisions ςpart I:beams and 
slabs, Structural Concrete, 2013

Strain effect Size effect

Level I

LevelII
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One-way shear in NBR 6118:2014     : inspired by MC1978
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FernándezRuiz M. , Muttoni A., SagasetaJ., (2015) Shearstrength of concretememberswithout transverse
reinforcement: A mechanicalapproachto consistentlyaccountfor sizeandstraineffects, EngineeringStructures

Development of closed-form equation for the 2nd generation of EN 1992-1-1
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Development of closed-form equation for the 2nd generation of EN 1992-1-1
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Muttoni, Fernández Ruiz, Cavagnis, fib Bulletin 2018
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In presenceof normalforces,the effectiveshearspanacsshallbeadaptedasfollows:

NE<0 : compressivenormalforces

Development of closed-form equation for the 2nd generation of EN 1992-1-1
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fib MC2020, WP 2.2.3, Shear in slabs

fib MC2010 MC1990 EC2:2023?
EC2:2004
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fib MC2020, WP 2.2.3 Shear in slabs

Topics where there is a need to improve MC2010

1) provisions regarding distributed loads

2) account  for variable depth

3) provisions for loadings near supports

4) provisions for points loadings near linear supports
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fib MC2020, WP 2.2.3 Punching

Bluche, Switzerland, 1981 Cagliari, Italy, 2004

Vitoria, Brazil, 2016 Tel Aviv, Israel, 2016


