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Eurocodes
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19Market for engineering services 65B €/year – Half a million engineers affected
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Eurocodes revision: towards the 2nd generation

CEN M d 515 (M515) NEN (D h NSB) 2/
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CEN Mandate 515 (M515) to NEN (Dutch NSB)
• 10 Eurocodes to revise (EN1990 to 1999)
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• 1 Eurocode to introduce (Structural glass)
• A total of more than 60 parts (about 5000 pages, to be reduced)
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• 4 Phases
• Phase 1 concluded
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• Phase 2 concluding
• Phase 3 started June 2018
• Phase 4 just started
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• Probable release not earlier than 2022
• Expected use over the following 15 years
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p g y
• NEN administrative management
• CEN/TC250 technical managementCEN/TC250 technical management

• Project teams work for the relevant TC250 sub‐committee
• Revision of EN1998 is under responisibility of TC250/SC8



Eurocodes revision: goals
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M515
• Reduction of NDPs

• 1° gen. ENs: a few 1000s parameters left to Members’ decision (JRC data base) zi
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• Deviations from recommended values in reality are a minority
• Legitimate NDPs: only those related to safety (safety = Member decision)
• Non legitimate NDPs à 
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Non legitimate NDPs
• Nothing related to physics can have cross‐border differences
• Alternative methods cannot be NDPs (result of inability to reach consensus back 

then at the time of drafting)
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• Increase Ease‐of‐use
• Overall reduction of text size, mainly through elimination of duplications
• Elimination of inconsistencies
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Elimination of inconsistencies
• Elimination of alternative procedures, unless they are consistent and have

different (clearly specified) scopes of application
• e.g. a simplified procedure that is more conservative and works for a subset of cases
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• Consistent table of contents across different Ens and parts
• Adoption of an electronic format (XML)

• Extension of scope• Extension of scope
• Often for new structural types



Eurocodes revision: EN1998
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• Phase 1

EN1998
• Part 1General and (New) Buildings
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• PT3 Kappos, Franchin, …

• Phase 2

• General (Safety, Design of new buildings –
material‐independent clauses)

• Material‐dependent clauses

• Part 2 d ( )

Fr
an

ch
in

 –
A

ffi
da

bi
lit

àPhase 2
• PT2
• PT4

• Part 2 Bridges (new)
• Part 3 Buildings (Existing: assesment & 

retrofit)
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 • Phase 3

• PT5
• PT6 Franchin, Labbè,…

• Part 4 Silos, tanks, pipelines
• Part 5 Geotechnical aspects
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, ,
• Part 6 Towers, masts and chimneys

Safety related matters (this presentation):
• Partial factors format introduced in Part 3
• Quantitative definition of resistance at significant damage/life safety
• Need for a single shear strength model for assessment and design



Partial factors in Part 3Partial factors in Part 3



Partial factors in Part 3 (Seismic assessment)
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19Partial factors on model parameters vs global partial factor on resistance
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Partial factors in Part 3 (Seismic assessment)
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3/
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19Partial factors on model parameters vs global partial factor on resistance
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Partial factors in Part 3 (Seismic assessment)

2/
3/

20
19Partial factors on model parameters vs global partial factor on resistance
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Partial factors in Part 3 (Seismic assessment)
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3/

20
19Evaluation of the new partial factor
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linear  effect of deviations
of  from its median

2ˆ ˆl R 

x
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Final format. 
Linearization  2
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Franchin. 2018. “A general model of resistance partial factors for seismic assessment and retrofit.” 16th European Conference on Earthquake Engineering, Thessaloniki.



Partial factors in Part 3 (Seismic assessment)
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19Evaluation of the new partial factor
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New format gives same
safety as old one, but
fractile is known (16%)

11

fractile is known (16%)

Old format 
confirmed to be 
conservative

Use of average value
over population is
legitimate



Partial factors in Part 3 (Seismic assessment)
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19How to make it an NDP
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Deformation thresholds atDeformation thresholds at
life safety limit statelife safety limit state



Definition of resistance at significant damage LS
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Adeguamento vsmiglioramento: 
ma l’adeguamento è adeguato?



Definition of resistance at significant damage LS
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3/
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19Key changes/Topics currently under discussion with SC8
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Consensus between
SC8.T6 and SC8.T2
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Definition of resistance at significant damage LS
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20
19(Global) Collapse risk is not uniform across structural materials

Results from the
RINTC project 2016‐2018
https://goo.gl/KX5qks
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depends

on seismicity
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on seismicity



Shear strength modelShear strength model



Need for a single shear strength model

2/
3/

20
19

zi
on

i –
C

N
I, 

R
om

a 
–

12
à 

e 
co

di
ci

 p
er

 le
 c

os
tr

uz
Fr

an
ch

in
 –

A
ffi

da
bi

lit
à

P
ao

lo
 

18



Need for a single shear strength model
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Non reinforced members Reinforced members

19Still biased, even LoA III

Sigrist, Bentz, Fernández Ruiz, Foster. 2013. “Background to the Fib Model Code 2010 Shear Provisions ‐ Part I: Beams and Slabs.” Structural Concrete 14 (3): 195–203.



Need for a single shear strength model
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Courtesy of Michael Fardis

Biskinis, Roupakias, Fardis (2004) Degradation of shear strength of RC members with inelastic cyclic displacements ACI Struct. J. 101(6): 773‐783
Grammatikou, Biskinis, Fardis (2015) Strength, deformation capacity and failure modes of RC walls under cyclic loading Bull. Earthq. Eng. 13: 3277‐3300



Need for a single shear strength model
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Courtesy of Michael Fardis



Need for a single shear strength model
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• If the contribution of the axial load to shear resistance is included (as in fibMC1990):• If the contribution of the axial load to shear resistance is included (as in fibMC1990):
• Scatter decreases but bias increases. 

• In general, improvement in accuracy through sophistication, increases the bias, but 
improves the scatter

Courtesy of Michael Fardis

improves the scatter.
• Better shear resistance models needed for the plastic hinge



Need for a single shear strength model
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23Works before… …as well as after yield



Need for a single shear strength model
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median 1,00 1,00 1,00 1,00 1,00
C.o.V. (%) 22,1 24,8 22,4 15,8 22,1
No. of tests 171 36 70 26 303

median 1,00 1,00 1,00 1,01 1,00
C.o.V. (%) 24,5 18,9 25,1 19,3 23,3
No. of tests 121 24 70 43 258
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