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1) Modification to A.1.3.1

Paragraph "(3)", replace "meridional" with "circumferential".

2) Modifications to A.1.3.2
Paragraph "(1)", replace "meridional" with "circumferential".
Paragraph "(1)", Equation "(A.12)", replace:

1
"o, = —————— but a,<1,00
1+0,2(1- aﬂ,ref)(/?”(} - 29,0) / Ay rer

with:

1
0!9 = — — )
1+ 0,2(1 - af),ref )(ﬂ'ﬁ - 10,0 ) / af),ref

but a, <1,00

Paragraph "(3)", replace "meridional" with "circumferential".

3) Modification to A.1.4.2

Paragraph "(3)", replace "meridional" with "shear".

(A12)"

(A12)".
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National Foreword

This Irish Standard is the official English language version of EN 1999-1-5:2007, prepared by
Technical Committee CEN TC 250 "Structural Eurocodes”. This document supersedes ENV
1999-1-1:1998, ENV 1999-1-2:1998 and ENV 1999-2:1998.

This standard forms part of a package of 58 Eurocodes, which covers the basis of structural
design, actions (loadings), the main structural materials, geotechnical design and design
provisions for earthquakes. The European Commission document — Guidance Paper L —
Application and Use of Eurocodes provides guidance on the elaboration, implementation and
use of Eurocodes.

Where a normative part of this EN allows for a choice to be made at the national level the
range, possible choices are given in the normative text, and a Note will qualify it as a
Nationally Determined Parameter (NDP).

To enable EN 1999-1-5 to be used in Ireland the Nationally Determined Parameters will be
published in a National Annex after public consultation has taken place.

Until the National Annex is available, publication of this European Standard is solely for
education/training purposes and this standard should not be used in project design until the
relevant National Annex is available.

Note: For use of this European Standard after publication of the Irish National Annex
I.S. EN 1999-1-5:2007 may now be used in Ireland. The Nationally Determined
Parameters, which have been prepared by the NSAI National Eurocode Advisory

Committee, are included as an informative annex to the standard.

The National Annex to I.S. EN 1999-1-5:2007 is also available as a separate publication
as recommended in Guidance Paper L.

In line with international standards practice the decimal point is shown as a comma (,)
throughout this document




This is a free page sample. Access the full version online.

I.S. EN 1999-1-5:2007

This page is intentionally left BLANK.



This is a free page sample. Access the full version online.

LS. EN 1999-1-5:2007
EUROPEAN STANDARD EN 1999-1-5

NORME EUROPEENNE
EUROPAISCHE NORM February 2007

ICS 93.020; 91.010.30

English Version

Eurocode 9 - Design of aluminium structures - Part 1-5: Shell
structures

Eurocode 9 - Calcul des structures en aluminium - Partie 1- Eurocode 9: Bemessung und Konstruktion von
5: Coques Aluminiumtragwerken - Teil 1-5: Schalentragwerke

This European Standard was approved by CEN on 11 October 2006.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the CEN Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the CEN Management Centre has the same status as the
official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2007 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 1999-1-5:2007: E
worldwide for CEN national Members.



This is a free page sample. Access the full version online.

Content Page
Foreword 5
National Annex for EN 1999-1-5 7
1  General 8
1.1 e 0] oL RS RRRPSR 8
1.1.1 SCOPE OF EN 1999 ... ittt ettt ettt st ettt e este e sbaessnessseenbaessaensaessnesseennns 8
1.1.2 Scope OF EN 1999-1-5 ...ttt sttt sttt 8

1.2 INOIMALIVE TEICTENCES. ... vviieiieeiiieiiee ettt ettt et et e e e bt eestaeesbee e ebeeesbae e tbaeensseessseeensaeessseesssessssennn 9
1.3 Terms and defINItIONS ........ecveiiieriieriiereeete ettt ete e e bt et esseessbessbessseeseessaesssesnseessaesseesseenseenns 10
1.3.1 Structural forms and ZEOMELTY .......c.cccverieriiiciieiieiee e ete et et e e sresbeebeesreesseessseenseeseessnas 10
1.3.2 Special definitions for buckling calCulations.............cccveeevieiieiiecieeieeciee e e 11

L4 SYMDOLS c.tiiiiiiiiciie ettt ettt ettt ettt te e s tb e e tb e etb e e b e e be e taeetbeetbeetbeerbeenbeenbe e taearbeerbeerreenrees 12
1.5 STGN CONVEITIONS ...vveeuveeiieriieeieateesieesteestessreaseeseessaesssessseasseessaesseesssssssesssessseesseesssesssesssesssesssesnsens 15
1.6 COOTAINALE SYSTOIMS. .....eeeureeereereeiieriresteeteeteeseesseesseesssessseesseesseessassssesssessseassessseesseesssesssesssesssesnsens 15

2 Basis of design 17
2.1 L€ 131153 1 PR 17
2.2 Consequence class and eXECULION ClASS ........c.iecvieriierieriieiieieesee e eeeeieereeseesaeenseeseesseesseesnseenns 17

3  Materials and geometry 17
3.1 IMALETIAL PTOPETLICS. .. veeiuvieeirieeeiieeeiteeeteeerteeesreeestae e ebeeesteeessseessseeessseesssseessseeasseeessseesnseeesseeesssesssseenn 17
3.2 Design values of geometrical data..........cceeveerieiieiiiieiierienieete ettt ste e sre e esseesenesnseesseeseesees 17
33 Geometrical tolerances and geometrical IMPerfections...........cocvevvieeiiieviienieiie e 18

4  Durability 18
5  Structural analysis 18
5.1 L€ 110311151 1 USRS 18
5.2 BoUNdary CONAILIONS . ......c.cevuiiiiieiiieiieeti et et et e sttesreebeerreesteesteestbeesseesbeesseessaesssesssessseesseessesssessses 19
53 Actions and environmental iINfIUENCES .........c.eecvieriiirieiiiiieeieeee ettt sere s 19
54 Stress rESUILANTS ANA SITESSES ...eeuvievierererieeiiereereesteeteesteeseessteaseesseesseesssessseesseesseesssessseessesssesnsens 20
5.5 TYPES OF ANALYSIS ...uvvieiiieeiiieciie ettt et e et e e sttt e st e e etbeeesbae e sbeesssaeesseeessseessseeasseeessseesssennn 20

6  Ultimate limit state 21
6.1 RESIStANCE OF CrOSS SECHIOM . ..eeuvieiiieiiieeiieieeiteete ettt e st e bt e e esseesteeseaessseesseessaesseesseenseennns 21
6.1.1 Desi@n ValUES Of SEIESSES ..ouuvieiuiiiiiiieiiiiecieeeieeeeiee ettt e e tteeebeeetaeesbeeesebeessbeeesssaessseeensseanes 21
6.1.2 Design values Of TESIStANCE. .......viiiiieiiiieciieeiieeeiee ettt e etreesbeeesteeesbeeeebeesbeeeseseesssaeessseees 22
6.1.3 SHrESS HMILALION ... .veeevieiieeie ettt et e e steestaesste e e e staessseesseesaessnessseesseesseesssensennsens 22
6.1.4 Design by nUMErical analySiS.........cccercuirciieriierienieiieeieesieesee e sre e esteesreessresseeseessaesseesnns 22

6.2 BUCKIING TESISTANCE. ..c.utiiuiiierieiieiiectieeitecteeteeeteesteesteeereesveebeesteesteeesseesbeeseessaesssessseessesnseesseessesses 23
6.2.1 GENETAL ...ttt ettt et ebe et e e be e s te e e ab e etbeeab e e be e taeetbeetbeeabeeabeenbaereeareenrees 23
6.2.2 Buckling-relevant geometrical tolETanCes ...........ccverveerieerieeiiierieeriesie e eieesee e e ee e ees 24
6.2.3 Shell in compression and SHEAT ..........c..ccveiiiiiieiieieeiee ettt ereereesteeseresebeereereesenas 25
6.2.4 Effect Of WEIAINE ..cuviiieiiieiieee ettt ettt e e ta e e e e e tbeessseeensaeessnaeenes 27
6.2.5 Design by nUMErical analySiS.........cccverciirciieiiierieiieiieeieeieesee e sreereesteesreeseresseesseesseesssesnns 30

7  Serviceability limit states 31
7.1 (€531 21 LRSS 31
A B 1< (<o 01 1TSS 31
Annex A [normative] - Expressions for shell buckling analysis 32
A.1  Unstiffened cylindrical shells of constant wall thickness 32
A.l.l Notations and boundary CONAILIONS ........cc.ccvievieriieiieiieeri et ereesee e ereere e e stresereeveeveeseesenas 32
A.1.2  Meridional (aXial) COMPIESSION.......ccviriierrieeriierierieeiteesieestesteaseeseesseesssessseeseessaesssesssessseessenns 32
A.12.1 Critical meridional DUCKIING StIESSES.....cviivvieiriiiiierieiieirecreereeseesereereesreesereeereeveeseaeeenas 32



This is a free page sample. Access the full version online.

I.S. EN 1999-1-5:2007 EN 1999-1-5:2007 (E)
A.12.2 Meridional buckling Parameter.........c..ccueevuierieiieeriereeeieeseeereereesteesteesteeesreebeesreesaseseneenns 33
A.l3 Circumferential (hOOP) COMPIESSION .....ccuvivvierieriieiiieiieieerte et eieesieesereebeeseeeseaessseesseesseesssesnns 34
A.13.1 Critical circumferential bUuCKIING StIESSES.......c.vevviriieriieriierieeieeeeree e seee e 34
A.132 Circumferential buckling Parameter..........cccueevvievieeriieiieereeeieeereeereeereereesreeseresereeveeveesenas 35
A.l4 SRCAT ...ttt et et b ettt et e h et b e e et et e h et bt et e b eat et ebeenees 37
A.14.1 Critical shear DUCKIING StrESSES......ccvveriierieiiieiierieerie sttt s e e e saeseees 37
A.14.2 Shear BUCKIING PATAMELETS........ccviiiiiiieiiieriieiie et esteesteeeteeveeveesteesereeereeseesseesseesaseesreas 38
A.l5 Meridional (axial) compression with coexistent internal Pressure..........eeevveeveecveeneesveeereeneenns 38
A.1.5.1 Pressurised critical meridional buckling Stress.........cveeveriercieecienierieeeeeee e 38
A.1.52 Pressurised meridional buckling parameters ...........coveveerveeiieenrieniesieereenreesieesereeveeveenas 38
A.l1.6 Combinations of meridional (axial) compression, circumferential (hoop) compression and shear
39
A.2  Unstiffened cylindrical shells of stepwise wall thickness 40
A2.1 L€ 155 1T ¢ 1 TSRS 40
A2.1.1 Notations and boundary CONAItIONS .........cevcvrrrieerieriierienieeiterieesee e sre e eseesteesressseeseens 40
A2.1.2 Geometry and JOINE OFFSELS .......evcvieciiecieiierie ettt e e seesaeseees 41
A.2.2  Meridional (axial) COMPIESSION......cceciiiiiiieeiieitieiteeteeteeeteesteesteeereereesteesteeeraeesbeeseesseessnessseenns 41
A2.3 Circumferential (NOOP) COMPIESSION .....ccvvieeriirieiiieierieiieteeetee e et e steeetbeereesreestreerbeebeesraeseseenns 41
A23.1 Critical circumferential bUCKIING StIESSES.......cvevieriieriierierieeieeeerre e 41
A232 Buckling strength verification for circumferential compression ............ccceeeevveeveenreennnenne. 44
A24 ] 11T ) USSP 44
A24.1 Critical shear BUCKIING STIESS ... .cc.teuirtirieriieierieeitete ettt 44
A24.2 Buckling strength verification fOr SHEar ...........cccocvevieriiiiiiieniecie e 45
A.3  Unstiffened lap jointed cylindrical shells 45
A3.1 (€ 153 1T ¢ 1 USSP 45
A3.1.1 DIETINITIONS ..ttt ettt ettt b et e bt s bt et bt sate bt ebe et e sbeententeeneens 45
A3.1.2 Geometry and Stress TESUILANTS .......c..ccviiiiiiiiieiiecie ettt eve e ste e s b eebeeere e e e eneeenas 45
A.3.2  Meridional (axial) COMPIESSION......cciciiiiiiieeiieitieitiete ettt esteesteeereeveesteesteeeraeeabeeseesseesssessseenns 45
A33 Circumferential (hOOP) COMPIESSION .....ccuvirvierieriieiiieiieieeriee e eieeseesreeaeeseeesenessbeeseesseesssesnns 45
A34 SRCAT ...ttt ettt et e h et b e e ettt h et bt et e b eat et b enees 46
A.4  Unstiffened conical shells 46
A4l GETIETAL ...ttt et b ettt e a et s bt et e bt e bt e bt bt et e bt e ae et et ebeeaaes 46
A4.1.1 INOTATION 1.ttt ettt et b ettt e s et e bt et e bt eat et e eb e e besbeeste bt eae et e eneenees 46
A4.12 Boundary CONAItIONS........ccccviiiiiiieiiie et see et et e e reeetreeseseeesbeesssaesssaeessseeenens 46
A4.13 L€ T0) 0101573 2RO 47
A42  DeSigN DUCKIING SIIESSES....uiectietierierieiiierieesieesteeteesteesteessaestessseeseesseesssesnseessaessessssessseessenssenns 47
A42.1 EqQuivalent CYINAET.........coviiiiiiecii ettt ettt s taeeabeeabeeteesteesabeeaveens 47
A43 Buckling strength VErifiCation ...........cceeieririeiieieiece ettt s 47
A43.1 MeTidional COMPTESSION ......eeueetieiieiiitieierteettet ettt ettt et s bt e be bt et sbe et e teebeebesbeeneens 47
A43.2 Circumferential (NOOP) COMPIESSION ......euieiiriiiiiriieierieeieete ettt 48
A433 Shear and UNIfOrM LOTSION .....ecueeriiieieiiieieieeie ettt ettt besseeneesaeeneenes 48
A.5 Stiffened cylindrical shells of constant wall thickness 48
AS1 GETIETAL ...ttt ettt ettt b et e bt ea et e h et e et ea e et bt e st e b e ne et et e b enees 48
A.5.2  Isotropic walls with meridional StEFENErS ..........ccceeviiiiiiiiiiiie e 48
AS5.2.1 L€ £S5 1T ¢ 1 USRS 48
AS52.2 Meridional (axial) COMPIESSION.......ccuircvieriierirerreiieeieeiee e sreebeeteesteesaessreesseeseesseesssesnns 49
AS523 Circumferential (hOOP) COMPIESSION .....cvieivieierieiieiieitiesireere et eeteesereeereeereesteeseseeareereesaeas 49
AS524 ] 1T ) TSRS 49
AS3 Isotropic walls with circumferential StIFENErs ...........ccovevviiiiirieiece e 50
A.54  Circumferentially corrugated walls with meridional stiffeners............ccocoeceiiniininiinniinens 50
AS5.4.1 L€ 155 1T ¢ 1 OSSP 50
AS54.2 AXIA] COMPIESSION ....vivviieriitieitiectte et ete et e st e eereeveesteesteestseesbeesbeesteesssessseesseensesseenssensns 51
A543 Stiffened wall treated as carrying axial compression only in the stiffeners ............c........... 52
A5.44 Circumferential (hOOP) COMPIESSION .....cvieivieierieiierieitiecitecveereeeteesereeereereesreeseneeereereesaeas 53

3



This is a free page sample. Access the full version online.

EN 1999-1-5:2007 (E) I.S. EN 1999-1-5:2007
A.5.5  Axially corrugated walls with ring Stiffeners ..........ccocvecviecieriiirieiecce e 53
AS5.1 (€ 1S5 1T ¢ | OSSOSO 53
AS552 AXIA] COMPIESSION ....vivvieiiiitieitieeite e ete et e trestreeereebeesteesteestbeesbeebeesteesssessseesseenseeseenssensns 54
AS553 Circumferential (hOOP) COMPIESSION .....cvieiuieierieiieiieitieieieereereeeteesereeereereeeteeseseeereeareesaeas 54
A.5.6 Stiffened wall treated as an orthotropic shell ............ccccvvviieriieriiinciieieee e 54
A5.6.1 (€ 1S5 1T ¢ | OO OSSOSO 54
A.5.6.2 AXIA] COMPTIESSION ...uvivviiirieitieciieeite et eteesteesereeereebeesteesteestseesbeebeesteesssessseesseenseeseenssensns 55
A.5.6.3 Circumferential (hOOP) COMPIESSION .....cvverveerererieeiieriierieeieereeiresereeereeseesseesseeenseensaensees 56
AS5.64 SRCAT ...ttt ettt ettt e b et b e e sttt b et bt ate b et enee 56
A.5.7 Equivalent orthotropic properties of corrugated sheeting............ccoeeeeierieeerieceneeese e 57
A.6  Unstiffened spherical shells under uniform circumferential compression 58
A.6.1 Notations and boundary CONAItIONS ..........evvverireriierierieiieeireeieeteesee e ste e eseesseesseesesessseesseens 58
A.6.2 CritiCal DUCKIING StIESSES ..cvviiiiiiieiiiecie e eeiteeite et ettt e st e eveeveestee s b e erbeeteesteeeaaeesbeesteesesenseenens 59
A.6.3 Circumferential buCKIING ParameEter.........cccviervieiieiiieiieeieeetee e ereeseestee e esreestaesereeebeeveesesenens 59
Annex B [informative] - Expressions for buckling analysis of toriconical and torispherical shells....... 60
Bl GENETAL .ttt ettt b ettt e b bbbt et e bt et enee 60
B.2  Notations and boundary CONAITIONS ..........cccvieiiiiieiiieeciie et eciee e erte e e ereeesereesbeeeeaeeevaeeseseanes 60
B3 EXCEINAl PIESSUIE ...euvveeiiiiieiieiierieesiieete et esteesteestaeebessseesseesseessseasseenseesseessaessseassesnseessassseenseessesnsns 61
B.3.1 Critical eXteINal PIESSUTE ......cccvieriieriierierieeieereestesre et esteesteessressseesseesseesssessseasseesseesseesssesses 61
B.3.2 Uniform squash limit eXternal PreSSUIE........ccverierieeiieirieitieiieereeteesieesreereesteesreessveeveesseens 62
B.3.3 External pressure buckling parameter ..........c..ccvveveeiiieiiiieiiieniesiee e esreesiee e e sreeseneeeve e 63
B4 INEEINAL PIESSUIE ...eeuvieiieieieeiieeieesieesteesetesteeteesteesttesstessseasseesseesseesssesssessseessasssessssessseessessseenseessenssns 63
B.4.1 Critical INtEIMAL PIESSUTE. .....uiiuiiiiieiieitieiieete et esteesteeetteebeesteesteesereesbeeseesseesesessseesseesseessseses 63
B.4.2 Uniform squash limit internal PreSSUIE.........ccueevieviierieiiierierieesreereeereesteeetreeveesreesaseesveesseens 64
B.4.3 Internal pressure buckling parameter............cevcveevieerierieeniie e eeeree et es 65



This is a free page sample. Access the full version online.

I.S. EN 1999-1-5:2007 EN 1999-1-5:2007 (E)

Foreword

This European Standard (EN 1999-1-5:2007) has been prepared by Technical Committee CEN/TC250 «
Structural Eurocodes », the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by August 2007, and conflicting national standards shall be withdrawn at
the latest by March 2010.

CEN/TC 250 is responsible for all Structural Eurocodes.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard:

Austria, Bulgaria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Italia, Latvia, Lithuania, Luxemburg, Malta, Netherlands, Norway, Poland,
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and the United Kingdom

Background of the Eurocode programme

In 1975, the Commission of the European Community decided on an action programme in the field of
construction, based on article 95 of the Treaty. The objective of the programme was the elimination of
technical obstacles to trade and the harmonisation of technical specifications.

Within this action programme, the Commission took the initiative to establish a set of harmonised technical
rules for the design of construction works, which, in a first stage, would serve as an alternative to the
national rules in force in the Member States and, ultimately, would replace them.

For fifteen years, the Commission, with the help of a Steering Committee with Representatives of Member
States, conducted the development of the Eurocodes programme, which led to the first generation of
European codes in the 1980s.

In 1989, the Commission and the Member States of the EU and EFTA decided, on the basis of an agreement’
between the Commission and CEN, to transfer the preparation and the publication of the Eurocodes to the
CEN through a series of Mandates, in order to provide them with a future status of European Standard (EN).
This links de facto the Eurocodes with the provisions of all the Council’s Directives and/or Commission’s
Decisions dealing with European standards (e.g. the Council Directive 89/106/EEC on construction products
- CPD - and Council Directives 93/37/EEC, 92/50/EEC and 89/440/EEC on public works and services and
equivalent EFTA Directives initiated in pursuit of setting up the internal market).

The Structural Eurocode programme comprises the following standards generally consisting of a number of
Parts:

EN 1990 Eurocode 0: Basis of Structural Design

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete structures

EN 1993 Eurocode 3: Design of steel structures

EN 1994 Eurocode 4: Design of composite steel and concrete structures
EN 1995 Eurocode 5: Design of timber structures

EN 1996 Eurocode 6: Design of masonry structures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for earthquake resistance
EN 1999 Eurocode 9: Design of aluminium structures

! Agreement between the Commission of the European Communities and the European Committee for Standardisation (CEN) concerning the work
on EUROCODES for the design of building and civil engineering works (BC/CEN/03/89).
5
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Eurocode standards recognise the responsibility of regulatory authorities in each Member State and have
safeguarded their right to determine values related to regulatory safety matters at national level where these
continue to vary from State to State.

Status and field of application of Eurocodes

The Member States of the EU and EFTA recognise that Eurocodes serve as reference documents for the

following purposes:

- as a means to prove compliance of building and civil engineering works with the essential
requirements of Council Directive 89/106/EEC, particularly Essential Requirement No.1 — Mechanical
resistance and stability, and Essential Requirement No 2 — Safety in case of fire

- as a basis for specifying contracts for the execution of construction works and related engineering
services

- as a framework for drawing up harmonised technical specifications for construction products (En’s
and ETA’s)

The Eurocodes, as far as they concern the construction works themselves, have a direct relationship with the
Interpretative Documents? referred to in Article 12 of the CPD, although they are of a different nature from
harmonised product standards®. Therefore, technical aspects arising from the Eurocodes work need to be
adequately considered by CEN Technical Committees and/or EOTA Working Groups working on product
standards with a view to achieving full compatibility of these technical specifications with the Eurocodes.

The Eurocode standards provide common structural design rules for everyday use for the design of whole
structures and component products of both a traditional and an innovative nature. Unusual forms of construc-
tion or design conditions are not specifically covered and additional expert consideration will be required by
the designer in such cases.

National standards implementing Eurocodes

The National Standards implementing Eurocodes will comprise the full text of the Eurocode (including any
annexes), as published by CEN, which may be preceded by a National title page and National foreword, and
may be followed by a National annex [informative].

The National Annex (informative) may only contain information on those parameters which are left open in
the Eurocode for national choice, known as Nationally Determined Parameters, to be used for the design of
buildings and civil engineering works to be constructed in the country concerned, i.e. :

—  values for partial factors and/or classes where alternatives are given in the Eurocode;

—  values to be used where a symbol only is given in the Eurocode;

—  geographical and climatic data specific to the Member State, e.g. snow map;

—  the procedure to be used where alternative procedures are given in the Eurocode;

— references to non-contradictory complementary information to assist the user to apply the Eurocode.

Links between Eurocodes and harmonised technical specifications (EN’s and ETA’s) for
products

There is a need for consistency between the harmonised technical specifications for construction products
and the technical rules for works®. Furthermore, all the information accompanying the CE Marking of the
construction products, which refer to Eurocodes, shall clearly mention which Nationally Determined Para-
meters have been taken into account.

According to Art. 3.3 of the CPD, the essential requirements (ERs) shall be given concrete form in interpretative documents for the creation of the
necessary links between the essential requirements and the mandates for harmonised ENs and ETAGs/ETAs.

3 According to Art. 12 of the CPD the interpretative documents shall :

a) give concrete form to the essential requirements by harmonising the terminology and the technical bases and indicating classes or
levels for each requirement where necessary ;

b) indicate methods of correlating these classes or levels of requirement with the technical specifications, e.g. methods of calculation
and of proof, technical rules for project design, etc. ;

c) serve as a reference for the establishment of harmonised standards and guidelines for European technical approvals.

The Eurocodes, de facto, play a similar role in the field of the ER 1 and a part of ER 2.

4 see Art.3.3 and Art.12 of the CPD, as well as clauses 4.2, 4.3.1, 4.3.2 and 5.2 of ID 1.
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National Annex for EN 1999-1-5

This European Standard gives alternative procedures, values and recommendations for classes with notes
indicating where national choices may have to be made. Therefore the National Standard implementing EN
1999-1-5 should have a National Annex containing all Nationally Determined Parameters to be used for the
design of aluminium shell structures to be constructed in the relevant country.

National choice is allowed in EN 1999-1-5 through clauses:
- 2103
- 214
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1 General

1.1 Scope
1.1.1 Scope of EN 1999

()P EN 1999 applies to the design of buildings and civil engineering and structural works in aluminium. It
complies with the principles and requirements for the safety and serviceability of structures, the basis of their
design and verification that are given in EN 1990 — Basis of structural design.

(2)P EN 1999 is only concerned with requirements for resistance, serviceability, durability and fire resis-
tance of aluminium structures. Other requirements, e.g. concerning thermal or sound insulation, are not
considered.

(3) EN 1999 is intended to be used in conjunction with:

- EN 1990 Basis of structural design

- EN1991 Actions on structures

- European Standards for construction products relevant for aluminium structures

- EN1090-1 Execution of steel structures and aluminium structures — Part 1: Requirements for
conformity assessment of structural components’

- EN1090-3  Execution of steel structures and aluminium structures — Part 3: Technical requirements
for aluminium structures’

(4) EN 1999 is subdivided in five parts:

EN 1999-1-1 Design of Aluminium Structures: General structural rules.

EN 1999-1-2  Design of Aluminium Structures: Structural fire design.

EN 1999-1-3  Design of Aluminium Structures: Structures susceptible to fatigue.

EN 1999-1-4  Design of Aluminium Structures: Cold-formed structural sheeting.

EN 1999-1-5 Design of Aluminium Structures: Shell structures.

1.1.2 Scope of EN 1999-1-5

(1)P EN 1999-1-5 applies to the structural design of aluminium structures, stiffened and unstiffened, that
have the form of a shell of revolution or of a round panel in monocoque structures.

(2) The relevant parts of EN 1999 should be followed for specific application rules for structural design.

(3) Supplementary information for certain types of shells are given in EN 1993-1-6 and the relevant
application parts which include:

Part 3-1 for towers and masts;

Part 3-2 for chimneys;
Part 4-1 for silos;
Part 4-2 for tanks;
Part 4-3 for pipelines.

(4) The provisions in EN 1999-1-5 apply to axisymmetric shells (cylinders, cones, spheres) and associated
circular or annular plates and beam section rings and stringer stiffeners where they form part of the complete
structure.

5 To be published
8



This is a free page sample. Access the full version online.

I.S. EN 1999-1-5:2007 EN 1999-1-5:2007 (E)

(5) Single shell panels (cylindrical, conical or spherical) are not explicitly covered by EN 1999-1-5.
However, the provisions can be applicable if the appropriate boundary conditions are duly taken into
account.

(6) Types of shell walls covered in EN 1999-1-5 can be, see Figure 1.1:

- shell wall constructed from flat rolled sheet, termed ‘isotropic’;

- shell wall with lap joints formed by connecting adjacent plates with overlapping sections, termed ‘lap-
jointed;

- shell wall with stiffeners attached to the outside, termed ‘externally stiffened’ irrespective of the spacing
of the stiffeners;

- shell wall with the corrugations running up the meridian, termed ‘axially corrugated’;

- shell wall constructed from corrugated sheets with the corrugations running around the shell circum-
ference, termed ‘circumferentially corrugated’.

g 4 ]
3
Elevation
Plan
Isotropic lap-jointed externally axially circumferentially
(unstiffened) stiffened corrugated corrugated

Figure 1.1 - lllustration of cylindrical shell forms

(7) The provisions of EN 1999-1-5 are intended to be applied within the temperature range defined in EN
1999-1-1. The maximum temperature is restricted so that the influence of creep can be neglected. For
structures subject to elevated temperatures associated with fire see EN 1999-1-2.

(8) EN 1999-1-5 does not cover the aspects of leakage.

1.2 Normative references

(1) EN 1999-1-5 incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter.
For dated references, subsequent amendments to or revisions of any of these publications apply to this
European Standard only if incorporated in it by amendment or revision. For undated references the latest
edition of the publication referred to applies (including amendments).

EN 1090-1 Execution of steel structures and aluminium structures — Part 1: Requirements for conformity
assessment of structural components5

EN 1090-3 Execution of steel structures and aluminium structures — Part 3: Technical requirements for
aluminium structures’
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