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BRIEF HISTORY OF EUROCODES

o Treaty of Rome 1976 ςRemoval of artificial barriers to trade

o European Commission 1980 ςrequirement for harmonized design 
standards ςstarted the Eurocode drafting process

o 1989 EC transferred responsibility to CEN [ComiteEuropeende 
Normalisation]

o CEN Committee TC250 and subcommittees wrote the standards

o ENV+NAD Ą IS EN + National Annexes 

o Period of co-existence with national standards

o 58 Eurocodes in total  published between 2002 and 2007

o CEN remain responsible for revisions

o 30 YEAR PROCESS



KEY ASPECTSOF EUROCODESYSTEM(OBJECTIVES)
o Common design criteria

o Provide a common understanding

o Facilitate the marketing and use of structural components and kits in EU 
Member States;

o Facilitate the marketing and use of materials and constituent products, 
the properties of which enter into design calculations;

o Be a common basis for research and development, in the construction 
industry;

o Allow the preparation of common design aids and software;

o Increase the competitiveness of the European civil engineering firms, 
contractors, designers and product manufacturers in their global 
activities



KEY ASPECTSOF EUROCODESYSTEM
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KEY ASPECTSOF EUROCODESYSTEM

ÁSupport National Regulations (are subservient to)

ÁNational Regulations set Nationally Determined 
Parameters (NDP)

ÁPrincipals (P) and Application Rules

ÁNormative Annexes

ÁInformative Annexes

ÁNational Annex specifies NDPs and indicates which 
Informative Annexes may be used

ÁNon-contradictory complementary information (NCCIs)

ÁContradictory National Codes to be withdrawn by 
March 2010



Eurocode  Part Title National Annex 
Publication Status

IS EN 1990:2002 Basis of structural design Published March 2005

IS EN 1991-1-1:2002 Actions on structures. General actions. Densities, self-
weight, imposed loads for buildings

Published March 2005

IS EN 1991-1-2:2002 Actions on structures. General actions. Actions on 
structures exposed to fire

Published Feb 2007

IS EN 1992-1-2:2004 Design of concrete structures. Structural Fire design Published 13 January, 2010

IS EN 1993-1-2:2005 Design of steel structures. General rules. Structural fire 
design

NA out for public 
consultation 19Feb 2010

IS EN 1994-1-2:2005 Design of composite steel and concrete structures. 
General rules. Structural fire design

NA out for public 
consultation 19Feb 2010

IS EN 1995-1-2:2004 Design of timber structures. General. Structural fire NA out for public 
consultation 19Feb 2010

IS EN 1996-1-2:2005 Design of masonry structures. General rules. Structural 
fire design

NA out for public 
consultation 06Nov 2009

IS EN 1999-1-2:2007 Design of aluminium structures s. General rules. 
Structural fire design

NA out for public 
consultation 19Feb 2010

CURRENTSTATUSOFEUROCODESIN IRELAND



EXTRACT FROM EU COMISSION WEBSITE

ñUnder the Public Procurement Directive, it is mandatory that 
Member States accept designs to the EN Eurocodes. The EN 
Eurocodeswill become the standard technical specification for 
all public works contracts. If proposing an alternative design 
one must demonstrate that is technically equivalent to an EN 
Eurocodesolution.

As the National Standardisation Bodies are not expected to 
maintain the withdrawn National standards in practice, there 
will be little option but to use the EN Eurocodes. It is extremely 
likely that pressures from international clients and contractors, 
as well as other stakeholders like the insurance industry, will 
lead to their more rapid application for private constructionò

CURRENTSTATUSOFEUROCODESIN IRELAND



IS EN 1990:2002 ANDNATIONALANNEX(2005)



IS EN 1990:2002 ANDNATIONALANNEX(2005) 

o IS EN 1990 used (together with IS EN 1991) with all other IS EN 
codes

o Sets out the principles for safety, serviceability and durability

o Provides the safety factors for actions and combination action 
effects (ɹ partial factors, ̞ combination factors)

o Sets durability criteria

o Limit state code: FIRE is an Ultimate Limit state

o Material independent code (differs from BS codes)



IS EN 1990:2002 ANDNATIONALANNEX(2005) 

o Ed  Җ  wd   

o CƛǊŜ Ґ ά!ŎŎƛŘŜƴǘŀƭ 5ŜǎƛƎƴ {ƛǘǳŀǘƛƻƴέ Σ ǎƻ

o Efi,d = Gd + ̞  1 Qk,1 + ̞ 2 Qk,2

Therefore ɹ G  and ɹ F taken as unity (for cold design ɹG = 
1.35and ɹ F  = 1.5) reflecting the low probability of fire and full 
load and also reflecting the acceptance of greater levels of 
damage in fire conditions

˕ 1,  and 2̞ are combination factors



IS EN 1990:2002 ANDNATIONALANNEX(2005) 



IS EN 1990:2002 ANDNATIONALANNEX(2005)

ÁEXAMPLES (Fire Limit State Loading)

ÁOFFICE BUILDING

ÁEfi,d = Gd + 0.5 QL where QL = live load and wind is not 
the dominant load

ÁSHOP

ÁEfi,d = Gd + 0.7 QL where QL = live load and wind is not 
the dominant load 



IS EN 1990:2002 ANDNATIONALANNEX(2005)

ÁFire Limit State ςSimplified Analysis

ÁReduction Factor ́fi = (Gk + 1̞Qk)/( GɹGk+ QɹQk) 

ÁEd,fi = ́ fi  . Ed

ÁQk/Gk = 2 , ɹ G = 1.35, ɹQ = 1.5 , ̞ 1 = 0.5

f́i   = 0.46



IS EN 1990:2002 ANDNATIONALANNEX(2005)



EUROCODE1 (LOADINGS)
IS EN 1991-1-2:2002 ANDNATIONALANNEX(2002)



IS EN 1991-1-2:2002 ANDNATIONALANNEX(2002) 



Structural Fire Design Procedure

Step1 Design Fire Scenario (EC1)
ÅCompartment Fire
ÅLocalisedfire

Step 2 Design Fire (EC1)
ÅNominalFire Curves
ÅNatural Fire Models

Step 3 Temperature Analysis (EC 2 to 6, 9)
ÅRadiativeand Convective transfer
Å Location/orientation of member

Step 4 Mechanical Analysis (EC 0,2 to 6, 9)
Å Time Domain                         t fi,dҗ  tfi,requ

Å StrengthDomain                 Rfi,d,tҗ  Efi,d,t

ÅTemperature Domain            ɸdҖ ɸcr,d



NOMINALTIME-TEMPCURVES



NOMINALFIRECURVESςSTANDARDFIRE

ÁOption 1 = TGDB Table A2

ÁOption 2 = Equivalent time of fire exposure 
per  NA.5.3 Annex F (NA.2.1.clause)

ÁOption 3 = Table 26/27 of BS9999 (also a 
time-equivalent based approach) 



NOMINALFIRECURVESςEQUIVALENTTIMEOFFIREEXPOSURE

NA.5.3

Á Only applicable where design of members is based on tabulated 
data or simplified rules (i.e. not applicable in combination with 
complex structural response modelling)

Á Not applicable to timber or composite steel/concrete

Áte,d = ̡ . qf,d . Kb . wf

Where qf,d = design fire load density per NA.5.2 

Kb = conversion factor for thermal properties of boundaries

wf = ventilation factor  
= (6.0/H)0.3[0.62 +90(0.4- vh)4/1+bv. hh)] җ лΦрor

= O0.5 . Af/At for small compartments of less than 100sqm

ɰ= Multipicationfactor per Table NA.8 taking account of height of building 
and usage

Á NA recommends sensitivity analysis vsamount of ventilation



EQUIVALENTTIMEOFFIREEXPOSURENA.5.3
EXAMPLE



EQUIVALENTTIMEOFFIREEXPOSURE-BS9999

SPRINKLERED

Table 26/27 - Well ventilated 
compartment 

ÁGreater flexibility , 
ÁReduced ratings in some circumstances, 
increased in other circumstances 
ÁBased on a combination of  Deterministic 
Analysis (time equivalent based on BSEN 
parametric fires) and Probabilistic 
Risk/Consequence Analysis (Risk = 

f̅requency x Likelihood x Consequence)  
ÁHeight bands are related to fire-fighting 
height thresholds: i.e. ladder, high reach, dry 
riser, wet riser
ÁApplicable only to above ground storeys



NATURALFIREMODELS

1. Parametric time ςtemperature 
curves per Annex A

2. External members ςper Annex B

3. Localised fire sources ςper National 
Annex

4. Advanced fire modelling 



NATURALFIREMODELS

1. Parametric T-t Curves (Annex A + NA.4)

Á Boundary properties, ventilation conditions, fire load density and 
fire growth rate all taken into account

Á Easily set up on spreadsheet

Á No allowance for height/risk!!! i.e. no ̡- factor



NATURALFIREMODELS

ÁParametric T-t Curves (Annex A + NA.4)
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NATURAL FIRE MODELS

2. External Members (e.g. balcony walkway supports, 

Central Bank Macalloybars)

Calculates flame shapes and temperatures, maximum compartment 
temperature, radiation and convection parameters
Use configuration factors to calculate radiativeheat transfer



Eurocodes 2, 3, 4, 5, 6, 9

ÁMaterial specific codes

ÁTabulated data

ÁHeat transfer analysis

ÁMechanical analysis at elevated 
temperature



CONCRETE : Eurocode 2 Part 1-2



CONCRETE : Eurocode 2 Part 1-2

ÁSeparating elements which are not load-bearing: Integrity 
(Criterion E) and Insulation (Criterion I) EI

ÁLoad-bearing and not separating : Mechanical Resistance 
(Criterion R) R
ÁNominal ςfor specified duration

ÁParametric ςfor entire duration including cooling phase

ÁLoad-bearing and separating : Criteria R, E and I - REI

ÁExample : Wall REI60, Column R60

Á[ŜǘǘŜǊǎ άefέ ŀƴŘ άI/έ ŀŘŘŜŘ ƛŦ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƛǎ ƛƴ 
respect of the external fire curve or the hydrocarbon curve 
e.g. REI-ef, REI-HC



CONCRETE : Eurocode 2 Part 1-2

ÁMethod 1 ςtabulated data ς(most likely to be used 
except where there are specific issues)
ÀApplies to  standard fire curves only

ÀSubject to National Annex

ÀBased on Normal Wt Concrete and siliciousaggregates

ÁMethod 2 ςSimple calculation methods per Annexes 
B to E (informative) ςSection 4.2 of code

ÁMethod 3 ςAdvanced calculation methods- Section 
4.3 of code (limited real design information in the 
code)

ÁMethod 4 ςFire tests



CONCRETE : Eurocode 2 Part 1-2
Method 1 ςtabulated data

Columns to Eurocode

f˃i = ratio of design axial load at fire limit state 
with design resistance at normal temperature

Columns to BS8110



CONCRETE : Eurocode 2 Part 1-2
Method 1 ςtabulated data (continued)

Beams to Eurocode Beams to BS8110



CONCRETE : Eurocode 2 Part 1-2
Method 1 ςtabulated data (continued)

Slabs to Eurocode Slabs to BS8110



CONCRETE : Eurocode 2 Part 1-2
Method 1 ςtabulated data (continued)

Load-bearing walls to Eurocode Load-bearing walls to  BS8110



CONCRETE : Eurocode 2 Part 1-2
Method 2 ςsimplified calculation methods

Á Temperature profiles in Annex A

Á 500° isotherm method as per Annex B1

Á Zone Method as per Annex B2

Á Annex E sets out a simplified method for slabs and beams 
which allows in the case of continuous slabs significant 
redistibutionof moments towards the supports where the 
rebarsare in the top of the beam/slab and obviously 
significantly cooler

ÁGamma factor for concrete  ɹM = 1.0 in EC2 and 1.3 in 
BS8110

Á For rebar gamma factor = 1.0 in both codes



STEEL : Eurocode 3 Part 1-2
Capacity at fire limit state



STEEL : Eurocode 3 Part 1-2
Á Mɹ,fi = 1.0 in EC3 (same as BS5950) ςǎŀƳŜ ŀǎ ʴM,0

ÁSimplified Calculation Methods

Å/ŀƭŎǳƭŀǘŜ ά/ǊƛǘƛŎŀƭ ¢ŜƳǇŜǊŀǘǳǊŜέ ōŀǎŜŘ ƻƴ UtilisationFactor 

0˃ = Efi,d/Rfi,d,0 or conservatively  = ́fi[ Mɹ,fi/ Mɹ0]     ,
(applicable to restrained beams or tension members only) 
NA may quote default ˃0 e.g. ˃ 0  = 0.65  > ̒a.cr =     OR

ÀCalculate load bearing resistance at elevated temperature Vs  
design load at fire limit state

ĞAdvanced Calculation Methods (very little detail)

ĞExternal Steelwork (as per Law and O Brien)



STEEL : Eurocode 3 Part 1-2
Critical temperature method



STEEL : Eurocode 3 Part 1-2
Critical temperature  vs EN13381-4 Test Standard



STEEL : Eurocode 3 Part 1-2
Simple

Advanced  e.g. TASEF



COMPOSITE : Eurocode 4 Part 1-2

Scope



COMPOSITE : Eurocode 4 Part 1-2
Eurocode BS5950



COMPOSITE : Eurocode 4 Part 1-2



COMPOSITE : Eurocode 4 Part 1-2

DESIGN OPTIONS

ÀSimple calculation models

ÀAdvanced calculation Models

ÀTabular Data for specific 
cases/structural forms



COMPOSITE : Eurocode 4 Part 1-2
SIMPLE CALCULATION MODELS

ÀAnnex D gives methodology for calculating the moment 
of resistance (sagging and hogging) of the composite 
slab when subject to the standard time-temp curve and 
insulation thickness ςsimilar to SCI P186

ÀComposite beams without concrete encasement

ü Method 1 ςCritical Temperature Method (simply 
supported beams, depth less than 500mm slab, at least 
120 thick)

ü Method 2 ςBending Moment of Resistance Method

ÀPartly encased beams and columns

Tabular Data for specific cases



COMPOSITE : Eurocode 4 Part 1-2
ADVANCEDCALCULATION MODELS e.g. Vulcan



TIMBER : Eurocode 5 Part 1-2

ÁReplaces BS5268 Parts 2, 3, 4,5
ÁMethod 1 - Residual Section, or 
ÁMethod 2 ςReduced Properties
ÁMethod 1 is recommended in code
ÁMore complex than BS5268
ÁAnnex E of Code also covers separating elements ς

attributes minutes insulation to various elements of the 
barrier (somewhat similar to BS5268 Part 4.2)

ÁCode deals in detail with joints
ÁCode has charring rates for partly protected timber 

elements



TIMBER : Eurocode 5 Part 1-2



TIMBER : Eurocode 5 Part 1-2
Eurocode BS5268.4.1



MASONRY : Eurocode 6 Part 1-2

ÁMethod 1 ɀTabulated Data

ÁMethod 2 - Test Data

ÁMethod 3  - Analysis

ĞSimplified analysis based on residual 
section (similar to timber analysis)

ĞAdvanced calculation based on 
material properties at elevated 
temperatures



MASONRY : Eurocode 6 Part 1-2
ÁDraft NA for Public Comment issued on 06 October 

2009  until 01 December 2009

ÁDisallows design by calculation

ÁIncludes tabulated data for various wall types e.g.

EurocodeNA IS325



ALUMINIUM : Eurocode 9 Part 1-2

Very similar in content and presentation to the steel code



CHILDRENS HOSPITAL OF IRELAND (MATER SITE)

700M EURO

110,000SQM

TO START 2011

DESIGN BUILD

TIME EQUIVALENT

FEL STRUCTURAL

RESPONSE MODELLING



CHILDRENS HOSPITAL OF IRELAND (MATER SITE)



PARKWAYDISTRICTCENTRELIMERICK

100,000 m2Shopping centre
-Structural steel frame with composite metal deck floor and composite beams
-Floor removed ςoversized columns
-BS9999 reduced ratings
-FEL  analysis of composite slabs/beams



PARKWAYDISTRICTCENTRELIMERICK



AIBCM PROJECT



AIBCM PROJECT



AIBCM PROJECT

-AIBCM

-DESIGNFIRELOADDEDUCEDFROMBS9999
- SMALL, MEDIUMANDLARGEROOMFIRES

-PARAMETRICFIRECURVESTOEC1

-VULCANANALYSISOFCOMPOSITEFLOORS/FRAMES

- COLLONADECOLUMNSEXTERNALELEMENTS



CENTRALBANK-DUBLIN


