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Professional guidance Eurocode transition

Mungo Stacy and Jon Shave explain the background and content of the new Eurocode for 
assessment of existing structures, examining aspects such as scope, principles and interventions.

È FIGURE 1: Refurbishment of existing structure can extend its 
use but may involve changes to load paths

Eurocode transition

Eurocodes evolution: 
assessment of existing 
structures

Introduction
Two previous articles in The 
Structural Engineer on the second-
generation Eurocodes have explained 
the objectives of the Eurocodes 
evolution programme1, and the UK’s 
implementation plans2 with transition 
to second-generation Eurocodes in 
March 2028. This article reviews the 
new Eurocode content for assessment 
of existing structures. This is timely 
given the publication in March 2026 
of the new BS EN 1990-23 covering 
assessment of existing structures.

Background
The UK has considerable and long 
experience of assessment of existing 
structures. The Institution of Structural 
Engineers guide on Appraisal of existing 
structures ^Hs Ä rst puIlished in � �� 
and is now in its third edition4. Bridge 
assessments have been driven by 
chHnges in high^Hy trHѝ  c Hnd rHil^Hy 
interoperability regulations, leading to 
widespread assessment programmes 
such as Operation Bridgeguard from 
the 1960s onwards5 and formalisation 
of bridge assessment requirements 
in client standards such as CS 4546. 
The acknowledgement of the climate 
emergency has increased interest in 
‘build less’ approaches that maximise 
reuse of existing structures7 (Figure 1).

The mandate for the Eurocodes 
evolution programme included in 
its scope the development of new 
harmonised European technical rules 
for existing structures. This initiative 
was motivated by the increased volume 
across Europe of construction activities 
in Hssessing Hnd retroÄ tting e_isting 
structures� 0t recognised the diff erent 

demands of assessment compared 
with design and the evolution of 
national approaches to assessment in 
many countries. The objective of this 
^orR ^Hs to Iring together the diff erent 
national approaches to form a broadly 
accepted, coherent and harmonised 
set of rules for existing structures, 
complementing those for the design of 
new structures.

The second-generation Eurocode 
work proceeded in three phases. A 
Science and Policy Report8 from the 
European Commission’s Joint Research 
Centre (JRC) had already been 
produced in 2015, serving as a review 
of the policy framework, summarising 
the diff erent nHtionHl HpproHches 
and making proposals for standards 

content. The second phase was to 
convert the JRC report to a European 
Committee for Standardization (CEN) 
technicHl speciÄ cHtion Mor optionHl 
application by countries; this was 
released by the British Standards 
Institution (BSI) as PD CEN/TS 17440 
in 20209 with an accompanying UK 
National Annex. The third phase was 
to convert the CEN technical standard 
(TS) into a full normative CEN standard, 
which has become BS EN 1990-23. 
UK experts were active in drafting and 
commenting on the documents during 
all three of these phases.

+iɈ erences Iet^een 
assessment and design
:tructurHl HssessTent is H diff erent 
activity to structural design, despite 
apparent similarities between the 
structural calculations that are 
produced. A standard for assessment 
thereMore needs to reÅ ect these 
diff erences� ^hich include! the 
level of knowledge available about 
the structure; approaches for 
determining resistance of elements 
and the structure, also taking into 
account possible deterioration; and 
consequences of an adverse result.

In new design, the structure is yet 
to be realised. Uncertainties in material 
properties, actions and modelling 
are represented using statistical 
distributions of assumed parameters, 
generHlly siTpliÄ ed Mor design purposes 
to characteristic values and partial 
factors. In assessment, the structure 
exists and so aspects such as materials 
and geometry are ‘knowable’. However, 
there THy Ie eff ort Hnd cost in]ol]ed in 
obtaining this knowledge, e.g. through 
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review of record drawings or site 
examination (Figures 2 and 3). It may 
not be possible to verify information 
for hidden details (e.g. quantity of 
reinforcement within a beam or 
column) without intrusive investigation. 
Material tests, e.g. on concrete cores, 
only provide a sample of the material 
used. Additionally, deterioration of the 
structure Hnd TodiÄcHtions o]er its 
lifetime need to be considered.

When considering the resistance of 
an element or structure, starting from 
the ‘blank sheet’ of new design, it is 
expected that sections are sized to 
pro]ide suѝcient design resistHnce� 0n 
simple terms, this can be achieved with 
H t^eHR oM the Ägures in H spreHdsheet� 
For assessment, there may need to be 
means of dealing with historic detailing, 
products or materials that do not 
comply with current requirements, or 
means of improving precision of results 
based on the as-constructed details. 
;his difference is illustrHted Iy the use 
of Wood–Armer equations for design 
of reinforced concrete slabs, compared 
with Denton–Burgoyne equations10 for 
assessment, to take account of actual 
rather than optimised reinforcement.

The result of a compliant new 
design is expected to be a ‘pass’. 
For an assessment of an existing 
structure, an adverse result from 
the HssessTent cHn hH]e signiÄcHnt 
consequences, potentially involving 
restrictions on the use of the structure, 
strengthening or replacement. 
Therefore, the assessment process 
is often undertaken iteratively. Where 
possiIle� lo^er�effort preliTinHry 
work can be used to demonstrate 
satisfactory performance. However, if 

initial results are unsatisfactory, further 
work can be undertaken to improve 
the result. For example, the term 
‘provisionally substandard’ is used 
when describing intermediate results 
in bridge assessments11 rather than a 
simple binary pass/fail.

Second-generation 
Eurocodes for assessment
The Eurocodes comprise a series of 
interrelated parts. The basis of design, 
EN 1990, has been split into two parts. 
EN 1990-1 now covers basis of design, 
while the new EN 1990-2 provides a 
companion basis of assessment. This 
article principally deals with EN 1990-2.

Some of the material Eurocodes 
include content for use in assessment. 
In particular, the second-generation 
EN 1992-1-1:2023 for concrete 
provides informative annexes with 
supplementary guidance on resistances 
for assessment of existing concrete 
structures, including those with 
deterioration, non-standard details or 
plain reinforcing bars. However, other 
materials provide few or no provisions 
for assessment, so while there is now 
a framework for doing assessments in 
the Eurocodes, there are still gaps in 
the detailed rules on how to carry out 
the resistance calculations. Therefore, 
use may still be needed of some of the 
existing well-established assessment 
documents from outside the Eurocodes 
to determine structural resistance.

As ^ith the Ärst�generHtion� the 
second-generation Eurocodes must 
be used in conjunction with their 
National Annexes. The National Annex 
for EN 1990-2 is currently being 
drafted, and this article is based on an 

understanding of the likely UK decisions 
for Nationally Determined Parameters 
(NDPs). The Eurocodes provide default 
choices to be used in the absence 
of national choice. For assessment, 
the default choices in Eurocode often 
err towards invoking the respective 
design requirements, although it is 
expected that the UK National Annex 
will generally include openings to allow 
Mor rele]Hnt Huthority or speciÄc proQect 
choices that are more appropriate 
for assessment. 

The drafting of the basis of 
assessment, EN 1990-2, followed 
a number of principles. The same 
section numbering system was used 
as in EN 1990-1, allowing a direct 
read-across between the provisions for 
assessment and those for design. In 
cases when the same provisions apply 
(e.g. application of the partial factor 
method), the content was incorporated 
by cross-reference rather than by 
duplication. Clarity was provided on 
which provisions apply for assessment 
and which apply for design.

Scope of basis of assessment
Clause 1 of EN 1990-2 sets out 
the scope of basis of assessment. 
The document provides rules for 
assessment of all types of existing 
structure, including buildings, bridges 
and geotechnical structures. It does 
not include THteriHl�speciÄc rules� e�g� 
for resistance, which are expected to 
be covered in the material parts of the 
Eurocode (e.g. EN 1993 for steel). It 
does not include procedures for when 
to initiate an assessment, nor does 
it describe how assessment results 
should be used to manage the asset. 

È FIGURE 2: Gathering knowledge of structural 
condition for station canopy structure È FIGURE 3: Access arrangement for examination of bridge
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It does not cover seismic assessment, 
which is handled in EN 1998-3.

General rules
Clauses 2 and 3 of EN 1990-2 cover 
normative references and terms, 
deÄnitions Hnd syTIols� *lHuse � 
descriIes generHl rules� <nder )Hsic 
9eXuireTents ������ there is Hn 5+7 
^hich Hllo^s Murther clHriÄcHtion oM 
the deÄnition oM Hn e_isting structure� 
There are some circumstances when 
HpplicHtion oM ,5 �  ��� could gi]e 
Tore MH]ourHIle results thHn HpplicHtion 
oM ,5 �  ���� 0t is e_pected thHt ,5 
�  ��� is only Hpplied once H structure 
hHs Ieen in ser]ice Mor soTe tiTe� Hnd 
it should not Ie used to QustiMy non�
coTpliHnces oM structures thHt ºe_ist» 
during construction� +ue to the different 
legHl Hnd contrHctuHl MrHTe^orRs 
that operate across Europe, further 
clHriÄcHtion oM this Hspect ^Hs leMt to 
national choice.

)Hsic 9eXuireTents ����� sets 
out the oIQecti]e oM HssessTent� 
to ]eriMy thHt the structure MulÄls the 
speciÄed reXuireTents during the 
reTHining ser]ice liMe� 0t notes thHt 
IHsic reXuireTents Mor Hn e_isting 
structure cHn Ie different MroT the 
IHsic reXuireTents HpplicHIle to H ne^ 
structure� ;he ºspeciÄed reXuireTents» 
Hre� in turn� deÄned Iy the HssessTent 
scope Hnd oIQecti]es in :ection ��

Principles of assessment
*lHuse � oM ,5 �  ��� co]ers principles 
oM HssessTent� ;his Rey section 
introduces requirements that handle 
the differences Iet^een HssessTent 
Hnd design identiÄed HIo]e�

The iterative nature of assessment 
is co]ered under AssessTent 7rocess 
�������� ^hich identiÄes thHt HssessTent 
THy Ie cHrried out Mollo^ing H step^ise 
process ^ith increHsing le]els oM detHil 
Hnd HccurHcy� ;he inMorTHti]e Anne_ 
0�� contHins Murther guidHnce� including 
H Åo^chHrt indicHting preliTinHry Hnd 
detHiled stHges oM HssessTent� 0M Ht Hny 
tiTe the structure HppeHrs to Ie in H 
situHtion ^here the le]el oM risR reXuires 
immediate intervention, measures to 
TitigHte the risR should Ie identiÄed�

AssessTent :cope Hnd 6IQecti]es 
������� reXuires the scope Hnd 
oIQecti]es to Ie speciÄed Hnd 
docuTented� including Hspects 
such Hs e_tent oM structure to Ie 
Hssessed� reXuireTents to Ie MulÄlled� 
Hctions to Ie considered� liTit stHtes 
to Ie Hssessed� etc� ;his Hcti]ity 
corresponds to estHIlishTent oM H IrieM 
Mor the engineer to ^orR to� ;he scope 
Hnd oIQecti]es should Ie deterTined 

IHsed on the stHge oM HssessTent Hnd 
the le]el oM detHil Hnd effort reXuired�

AssessTent ApproHch ������� 
reXuires the HpproHch to Ie speciÄed 
Hnd docuTented� including Tethod 
oM HssessTent� HpproHch to hHndling 
deteriorHtion� IHsic ]HriHIles� HnHlysis 
Tethodology� ]eriÄcHtion Tethods� etc� 
;his corresponds� Mor e_HTple� to the 
content oM Hn Appro]Hl in 7rinciple Mor 
AssessTent Mor Iridge HssessTent�

AssessTent 4ethod ������� pro]ides 
H MrHTe^orR oM options Mor ho^ the 
HssessTent ^ill Ie undertHRen� 4ost 
options Hre e_pressed Hs perTissions� 
with national choices which can 
restrict usHge oM certHin Tethods� 0t is 
e_pected thHt the <2 5HtionHl Anne_ 
will defer most of these decisions to 
rele]Hnt Huthorities or proQect�speciÄc 
choices. In cases when there is a 
client ^ith technicHl e_pertise� it is 
e_pected thHt the rele]Hnt Huthority 
^ill deÄne conditions Mor use oM the 
Tethods� e�g� Mor Iridge o^ners ^ho 
reXuire consistency oM HssessTent 
results across their portfolio of assets. 
In cases when the client has less 
technicHl e_pertise� it is e_pected 
thHt rele]Hnt pHrties �i�e� the engineer� 
^ill THRe Hn HppropriHte decision Mor 
the speciÄc proQect" this ^ill reXuire 
thHt the HssessTent engineer hHs 
appropriate competence.

;he pHrtiHl MHctor Tethod is gi]en Hs 
the default assessment method. The 
MrHTe^orR includes the potentiHl use oM 
XuHlitHti]e Tethods" speciÄc criteriH Hre 
gi]en in *lHuse ��� including HIsence 
oM signiÄcHnt distress or deteriorHtion� 
sHtisMHctory prior perMorTHnce Mor 
H suѝciently long period oM tiTe� 
understHnding oM possiIle MHilure Todes 
together ^ith Hn HcceptHIly lo^ le]el 
oM risR� 9isR�inMorTed Hnd reliHIility�
IHsed Tethods Hre Hlso included in 
the MrHTe^orR� pro]iding the possiIility 
oM using HpproHches such Hs those 
descriIed in the recent 0:truct, 
guide� Appraising factors of safety in 
existing engineered structures12, and 
/endy et al.13.

Basic variables and updating
*lHuse � oM ,5 �  ��� gi]es 
reXuireTents Mor selecting ]Hlues Mor 
the IHsic ]HriHIles! Hctions� THteriHls� 
geoTetry� 7rior inMorTHtion THy Ie 
used� e�g� originHl design docuTents� 
codes from the time of construction, 
product literHture� =Hlues Mor the IHsic 
]HriHIles should Ie e]HluHted tHRing 
into account new information, such 
Hs results MroT structurHl inspections" 
further requirements for condition 
sur]eys Hre Hlso pro]ided in suI�clHuse 

���� 4HteriHl testing THy Hlso Ie used� 
Hpplying the stHtisticHl Tethods oM ,5 
�  ��� Anne_ + to deri]e chHrHcteristic 
values from test data.

The actions Eurocode, EN 1991, 
does not include speciÄc Hctions 
models for assessment. In place of 
such content� ,5 �  ��� Anne_ 0�� 
pro]ides guidHnce on Hpplying Hctions 
from EN 1991 to an assessment. 
However, values other than those 
in ,5 �  � cHn Ie rele]Hnt� -or 
e_HTple� iTposed loHds on Iuildings 
THy Ie IHsed on HctuHl use rHther 
thHn Hpplying design ]Hlues� :iTilHrly� 
HssessTent li]e loHd Todels Mor trHѝc 
Mor high^Hys Hnd rHil^Hys Hre ^ell 
estHIlished in the <2 Hnd Hre e_pected 
to remain in use.

Partial factor method
Clause 8 of EN 1990-2 is a short 
Iut MundHTentHl section thHt deÄnes 
application of the partial factor method, 
Iy in]oRing the pHrtiHl MHctor Tethod 
gi]en in ,5 �  ���� AdditionHlly� ,5 
�  ��� contHins ]Hrious pHrts oM Anne_ 
A relHting to different structure types� 
including Anne_ A�� Mor Iuildings 
Hnd Anne_ A�� Mor Iridges� etc�� 
with the idea that partial factors and 
coTIinHtions Mor HssessTent Hre 
deÄned in ,5 �  ��� Anne_ A� Hnd 
those Mor design Hre deÄned in ,5 
�  ��� Anne_ A�

0n the <2 5HtionHl Anne_� it is not 
e_pected thHt speciÄc pHrtiHl MHctor 
]Hlues ^ill Ie pro]ided in ,5 �  ��� 
Anne_ A� due to the ]Hriety oM different 
HpproHches thHt Hre currently used� e�g� 
reMerring to pre]ious )ritish :tHndHrds 
thHt Hre different Mor steel Hnd concrete" 
Hnd use oM different client stHndHrds 
Mor high^Hy Hnd rHil^Hy Iridges� 
0nsteHd� the decision is liRely to reTHin 
^ith the rele]Hnt Huthority or speciÄc 
proQect� Hnd should Ie speciÄed in the 
HssessTent HpproHch� 0n the HIsence 
oM client�speciÄc reXuireTents� or H 
decision on the speciÄc proQect Iy the 
rele]Hnt pHrties� the design ]Hlues oM 
pHrtiHl MHctors Hre used Iy deMHult�

*lHuse � pro]ides H MrHTe^orR 
of options for partial factors and 
coTIinHtions oM Hctions� including 
deÄning the set oM coTIinHtions to 
Ie used� use oM H Ä_ed set oM pHrtiHl 
MHctors or HdQustTent Mor H speciÄc 
case, and values of partial factors. The 
Eurocode defaults are to use the same 
pHrtiHl MHctors Hnd coTIinHtions Mor 
HssessTent Hs Mor design� /o^e]er� 
there is considerHIle Åe_iIility in 
the 5+7s� Hnd� Hs HIo]e� the <2 
5HtionHl Anne_ is liRely to leH]e these 
decisions to the rele]Hnt Huthority or 

pp12-15 TSE_June 26_Eurocode transition Prof guidance.indd   14 21/05/2026   13:40



14
June 2026  |  thestructuralengineer.org

15
thestructuralengineer.org  |  June 2026

Eurocode transition Professional guidance

speciÄ c proQect� TeHning thHt pre]ious 
<2 HpproHches to HssessTent 
cHn reTHin ]Hlid ^ithin the ne^ 
,urocode MrHTe^orR�

AssessTent oM 9esistHnce ������� 
gi]es reXuireTents Mor the resistHnce 
Todels� :ince ,5 �  � is not intended 
to contHin THteriHl�speciÄ c content� 
insteHd it pro]ides conditions Mor use 
oM the resistHnce Todels in the THteriHl 
,urocodes �e�g� ,5 �  � Mor concrete�� 
;he THteriHl ,urocodes should Ie used 
iM they deÄ ne HssessTent resistHnce 
Todels �typicHlly not the cHse Mor 
second�generHtion ,urocodes��

;he design resistHnce Todels THy 
Ie used iM certHin conditions Hre Tet� 
including thHt THteriHl properties� 
detHiling Hnd e_ecution tolerHnces 
coTply ^ith the design reXuireTents 
Hnd thHt the structure is in good 
condition� 6Mten these conditions ^ill 
not Ie Tet Mor e_isting structures� 0n 
such cHses� the 5HtionHl Anne_ cHn 
pro]ide HpplicHIle resistHnce Todels� 0t 
is e_pected thHt the <2 5HtionHl Anne_ 
^ill Hllo^ rele]Hnt Huthorities or speciÄ c 
proQects to deterTine HppropriHte 
resistHnce Todels Mor HssessTent� 
^hich could correspond ^ith MorTer 
codes used Ht the tiTe oM construction� 
could hH]e Ieen de]eloped speciÄ cHlly 
to Hccount Mor HssessTent oM 
deteriorHted structures� or could entHil 
cHutious HdQustTent oM the ,urocode 
design resistHnce Todels� 

Interventions
*lHuse �� oM ,5 �  ��� contHins 
principles Mor inter]entions� 0n 
pHrticulHr� it includes reXuireTents Mor 
replHced� ne^ or HdditionHl structurHl 
TeTIers� ;he ,urocode deMHult is 
to use the sHTe reXuireTents Hs Mor 
ne^ design� /o^e]er� this is H tricRy 
HreH� pHrticulHrly ^hen retHined pHrts 
oM Hn e_isting structure hH]e Ieen 
Hssessed using HssessTent loHd 
Todels Hnd resistHnce Todels Hnd 
H ne^ eleTent tHRes loHds MroT the 
e_isting structurHl systeT� ;hereMore� 
there is soTe Å e_iIility perTitted in 
the HpproHch� Iut Hs H TiniTuT� the 
ne^ or HdditionHl structurHl TeTIers 
should Teet the reXuireTents Mor 
e_isting structures� 

Discussion and 
conclusions
;he second�generHtion ,urocodes ^ill 
Ie iTpleTented in the <2 in 4Hrch 
����� Hnd contHin ne^ co]erHge oM 
HssessTent oM e_isting structures� ;he 
ne^ IHsis oM HssessTent� ,5 �  ���� 
pro]ides H MrHTe^orR ^ithin ^hich 
HssessTents Hre undertHRen�

;his re]ie^ oM the second�generHtion 
,urocode content Mor HssessTent oM 
e_isting structures sho^s thHt there 
is generHlly good HlignTent Iet^een 
the ,urocode reXuireTents Hnd pHst 
<2 prHctice� ;his good HlignTent is 
the result oM considerHIle ^orR Hnd 
inÅ uence Iy <2 e_perts operHting 
Ht ,uropeHn le]el o]er THny yeHrs� 
to THRe the content suitHIle Mor <2 
needs� ^hile supporting the oIQecti]es 
oM the ,urocode e]olution progrHTTe�

;he ne^ ,urocode content gi]es 
Muture opportunities! the con]ergence 
oM HssessTent Hnd design pro]isions 
enHIles HssessTent oM recently 
constructed structures" could enHIle 
Muture HlignTent oM Hctions Hpplied 
Mor HssessTent Hnd design" Hnd 
could Tore reHdily enHIle� ^here 
HppropriHte� use oM rele]Hnt resistHnce 
Todels to iTpro]e HssessTent results� 
4oreo]er� the codiÄ cHtion into H 
stHndHrd pro]ides H consistent pHn�
,uropeHn MrHTe^orR Mor HssessTent 
oM e_isting structures�

;he <2 5HtionHl Anne_ Mor ,5 �  ��
� is currently under de]elopTent� 0t 
is HnticipHted thHt industry guidHnce 
Hnd client docuTents ^ill need to 
Ie updHted Mor coTpHtiIility ^ith the 
,urocode MrHTe^orR� Hlthough it is 
e_pected thHt the underlying technicHl 
pro]isions could reTHin HpplicHIle� 
^hich TeHns there cHn Ie soTe 
continuity in the resulting HssessTents� 
^ithout H step chHnge in the Hssessed 
cHpHcity� 7HrticulHrly ^hen the 
signiÄ cHnt choices ^ithin the ,urocode 
MrHTe^orR Hre deterTined Mor H 
speciÄ c proQect� the sRill� e_perience 
Hnd coTpetence oM prHctitioners to 
undertHRe HssessTent oM e_isting 
structures ^ill reTHin iTportHnt�
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