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“Surely, there Is a better way?”
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“There Is a better way — find It”
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EN1993-1-4 Annex A

Selection of materials and
durability
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Annex A 2015 - Significant changes

 The Annex iIs “Normative”

* Introduces concepts of Corrosion Resistance Factor — CRF and
Corrosion Resistance Class - CRC
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BS EN 1993-1-4; 2006+ A1; 2015
EM 1993-1-4:2006+A1:2015 (E)

B5 EN 1593-1-4:2006 «A1:3015
EN 1993-1-4:2006+A1:2015 (E)

Il Table A.1: Determination of Corrosion Resistance Factor CRF=F, + Fy + F; I Table A.2: Determination of Corrosion Resistance Class CRC
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CRF and CRC Evaluation
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Chloride exposure F1

e Direct operating experience
« EXposure test site data in Europe
 Chloride mapping data

 Chloride deposition data

The charaeterisation of corosion test
sites in the commaunity




Example Specification

f, =200 N/mm-2CRC Il (Austenitic with no Mo)
f, =450 N/mm=CRC Il (Lean duplex)

The final choice of alloy is for the supplier
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Annex A — real structures



Mettierenen Se

Year of

bridge

] i 5
P £ Structure name Location construction
i aid s v [ Sélvesb
= | Sélvesbor
'9 Pedestrlar? and gs\,gggﬁorg, 2013
1ds ) wiww | Cycle Bridge
'.i rIJ *nl.m 'rnLI:'H
W 84 | .die 2 Qrhiammarvagen  Fien, Sweden 2009
¢ " e || Sicklauddsbron gwgé‘gﬁ'm 2002
Edriguh il o Lo i
Blazgew Denmark & Lithisinia Nynashamn road Nynashamn,
L HOEON i w.gul.\rt‘ b%/idge Sv)\//eden 2011
y i L‘Np_ﬂ_,d‘ﬂ m
I.1u r| m:h::'ln: Hrnnhu'ru . . . i .
rstand £ Envefiol £ : }1 Poland \ eei| Millennium Bridge E?r%dgrwted 2000
Amzserdam: ¢ Bl Warsaw =
LI:II'IHIIH. Em {' {" 1
= o m.., Germany ' "Z:d_k"' Blackpool seafront  Blackpool, United Circa 2000-
%mn mu } (various elements)  Kingdom 2010
g um:fj; g Celtic Gateway Holyhead, United
Slovais 2006
‘ L Meh I N Bridge Kingdom
—""1:} |.-'I=Fe!1 v ﬁ
T'h: s o Chisin
France Switeatined (N - | Sant Fruitos :
; é % e Bridge Manresa, Spain 2009
J‘EIH” : é‘ D'I:Ilhl men an %‘? Du:h-.lr::-'!
Herzegoyi wrhin - — . - - .
T . i (i~ | Zumaia footbridge  Zumaia, Spain 2008
2 e v Italy Morenagit 7L LociR
! L ' .:Lr wRome Ww'ii'?r’"@;"i‘:',_% s
F!n'gu‘? y ) 0 i ﬁ;.r;::hr;"ﬁ -'—k\._fj Anorga brldge Sgglﬁebastlan 2011
j 3 ¢ iy 'l'il!ﬂl'!il. , = AT T
me} E_ﬂﬂ_irl b Gn-c', )
“la1g g s " Puerto Arrupe Bilbao, Spain 2003
. Gy
= ' i Cala Galdana Menorca, Spain 2005

ARUP




T — -

e = !
b qr

= 1 db T 1
R ARy
o = e L

L

Various foreshore elements, Blackpool, England
Various architects, 2002—




Various foreshore elements, Blackpool, England
Various architects, 2002—
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Various foreshore elements, Blackpool, England
Various architects, 2002—
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Various foreshore elements, Blackpool, England |
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Celtic Gateway Bridge, Holyhead, Wales Downs AONE —

2006. Alloy 1.4362 for the structure
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Celtic Gateway Bridge, Holyhead, Wales
2006. Alloy 1.4362 for the structure
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Celtic Gateway Bridge, Holyhead, Wales
2006. Alloy 1.4362 for the structure




Nynashamn road bridge, Nynashhamn, Sweden
2011. Alloy 1.4162
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Nynashamn road bridge, Nynashhamn, Sweden
2011. Alloy 1.4162




Nynashamn road bridge, Nynashhamn, Sweden
2011. Alloy 1.4162
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Nynashamn road bridge, Nynashhamn, Sweden
2011. Alloy 1.4162
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| essons learned?

* Annex A iIs consistent with performance
* Lean duplex outperform assumptions

* Requires better guidance on assessing the
environment
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