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BCTYN

Oannn pokymeHT (EN 1990:2002) 6yB nigrotoBneHuin
TexHiyHum komiTetom CEN/TC 250 "BbyaisencHi €spo-
koan", cekpeTapiaT gakoro nigTpumyeTbcsa BSI.

Libomy €Bponeiicbkomy ctaHaapTy byae HagaHum cta-
TYC HauioHanbHOro 3 nybnikauielo iAeHTUYHOro TEeKCTy
abo cxBaneHHAM He nisHiwe >xoBTHsA 2002 poky i npu
CKaCyBaHHi KOHMNIKTYIOUMX HaUioOHanNbHUX CTaHOapTIB
He ni3Hiwe 6epesHs 2010 poky.

[aHun gokymeHT 3amiHioe ENV 1991-1:1994.
CEN/TC250 € BignosiganbHum 3a Bci byaiBenbHi €Bpo-
Koau.

Y  BIgnoBigHOCTI 3  BHYTPIWHIMKM  nNocTaHOBaMwu
CEN/CENELEC HaujioHanbHi opraHmn 3i ctaHgapTuaauit
TakMx KpaiH 3000B's3aHi 34INCHWUTM iMANEeMeHTauilo
uboro €sponencbkoro CtaHgapTy: AscTpis, Bbenbrig,
Benuka bpuTtanisa, HimeuunHa, peuis, daHig, lcnaHgis,
Icnanis, lpnaHaig, ITanis, Jllokcembypr, ManbTa, Higep-
naHan, Hopeeria, [Noptyrania, ®iHnaHgis, PpaHuis,
Yecbka Pecnybnika, Leeuia Ta LBenuapis.
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FOREWORD

This document (EN1990:2002) has been prepared by
Technical Committee CEN/TC 250 "Structural Euro-
codes", the secretariat of wich is held by BSI.

This European Standard shall by given the status of a
national standard, either by publication of an identical
text or by endorsement, at the latest by October 2002,
and conflicting national standards shall be withdrawn at
the latest by March 2010.

This document supersedes ENV 1991-1:1994.
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 Stand-
ard: Austria, Belgium, Czech Republic, Denmark, Fin-
land, France, Germany, Greece, Iceland, Ireland, Italy,
Luxembourg, Malta, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.
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HALIOHANbHUA CTAHOAPT YKPAIHU

HACTAHOBA

Cuctemu HapinHoCTi Ta 6e3neku y 6yAiBHULTBI
OCHOBUW NPOEKTYBAHHA KOHCTPYKUIN

PYKOBOOCTBO

CucrtemMbl HageXHOCTU N 6e3onacHOCTU B cTpoutenbcTBe
OCHOBbI MPOEKTUPOBAHUA KOHCTPYKUUA

EN 1990
EUROCODE - BASIS OF STRUCTURAL DESIGN

OcHoBu nporpamu €Bpokoais

Y 1975 poui Komicisa €sponericbkoi CninbHOTU BUPILLK-
na posno4atu nporpamy gin y cdepi oygiBHMUTBA Ha
nigctaei ctaTTi 95 [JoroBopy. MeTot nporpamu 6yno
YCYHEHHS TEeXHiYHUX nepelwkon And Toprismi i ysro-
OPKEHHSI TEXHIYHUX YMOB.

Y pamkax uiei nporpamu gin Komicia B3sna Ha cebe
iHiLiaTUBY BCTAHOBUTU CUCTEMY Y3rOMKEHUX TEXHIYHNX
npaswn AN MNPOEKTYBaHHA i crnopya, AKi Ha nepLuiv
cTagii Mmanu cnyryesatu anbTepHaTUBOK YMHHMM Hauio-
HanbHUM npaBunam [epxaB-yneHis, a 3peLuTo Manm
3aMiHUTW iX.

YnpogoBX n'atHagusatu pokiB Komicis 3a gonomoroto
Pobouoro komiTeTy, 4O CKMnagy SIKOro BXoownu npeg-
CTaBHVKM [lepxaB-uneHiB, Bena po3pobKy nporpamu
€Bpokoais, ska npuBena Ao nybnikauii KoMNnekTy
nepLUoro NOKoMiHHA €Bponencekux koais y 80-x pokax.

B 1989 poui Kowmicia ta Oepxasu-4nexHn EU (E€sponen-
cbkoi CninbHOTN) Ta EFTA (€Eponencekoi acouiauii Bi-
nbHOI TOpriBni) Ha ocHOBI yroan' mix Komicieto Ta CEN
(EBpoONencbkMM KOMITETOM i3 CcTaHgapTu3auii) Bupiwm-
v nepegaTu NigrotoBky Ta nybnikadito €spokogis CEN
3a gonomoroto cepii MaHgarTis, Wo B pe3ynbTaTti Haga-
no 6 €spokogaM B ManbyTHLOMY cTaTycy €Bponeich-
koro CtaHgapty (EN). Lle nos'asye €Bpokoau 3 nosno-
eHHamu Oupektmue Pagm i piwweHb Kowmicii wopo €spo-
nencbkmx craHpgaptiB  (To6to  [OupektuBn Pagm
89/106/EEC wopo OygisenbHux Bupobis — CPD - Ta
Oupektue Pagn 93/37/EEC, 92/50/EEC Ta 89/440/EEC
BIOHOCHO CycCninbHMX pOBIT Ta MOCHyr i eKBiBaneHTHUX
anpektue EFTA, 3anovaTtkoBaHux, Wob AOMNOMOITY 3a-
CHYBaHHIO BHYTPILLIHBLOTO PUHKY).

CTpyKTypHa nporpama €BpoKO/iB BKIOYAE Taki CTaH-
0apTu, siki B OCHOBHOMY CKIlagatTbCs 3 AeKiNIbKOX Yac-
TUH:

EN 1990 €pokoa: OCHOBU NPOEKTYBaHHS KOHCTPYKLi

T Yroga mix Komicieto €Bponericbknx CninbHOT i €Bponelick-
KM komiTeToM ctaHgapTmsauii (CEN) wono poboTtn Hag €B-
pokogamu Ons npoekTyBaHHst Oyaienb i crnopyg (CON-
STRUCT 89/019).

YuHHuM Big 2009-07-01

Background of the Eurocode programme

In 1975, the Commission of the European Community
decided on an action programme in the field of con-
struction, based on article 95 of the Treaty. The objec-
tive 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 Europe-
an codes in the 1980's.

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
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 Deci-
sions 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 equiva-
lent EFTA Directives initiated in pursuit of setting up the
internal market).

The Structural Eurocode programme comprises the fol-
lowing standards generally consisting of a number of

Parts: EN 1990 Eurocode: Basis of Structural Design

! Agreement between the Commission of the European

Communities and the European Committee for Standardisa-
tion (CEN) concerning the work on EUROCODES for the de-
sign of building and civil
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EN 1991 €spokop 1: [lii Ha KOHCTpyKUil

EN 1992 €pokog 2: lNMpoekTyBaHHSA 3ani3obeToOHHUX
KOHCTPYKLIN

EN 1993 €pokog 3: [poekTyBaHHA CTaneBuX KOHC-
TPYKUi

EN 1994 €spokog 4: [lpoekTtyBaHHA cTanesani-
306ETOHHNX KOHCTPYKLi

EN 1995 €spokopa 5: NpoekTyBaHHS OepeB'sHUX KOHC-
TPYKUi

EN 1996 €Bpokop 6: [NpoekTyBaHHsI KaM'AHUX KOHCTPY-
KLin
EN 1997 €Bpokop 7: [eoTexHiYHe NPOEKTYBaHHS

EN 1998 €pokoa 8: lNMpoekTyBaHHS KOHCTPYKLiA npwu
CENCMIYHOMY HaBaHTaXXEeHHi

EN 1999 €spokog 9: [MpoekTyBaHHSA antoMiHIEBMX KOHC-
TPYKUi

CraHpapty €BpokoAiB BM3HAKOTb BigMNoBiAanbHICTb pe-
rYNATOPHUX OPraHiB KpaiH-4feHiB Ta 3axuwarnTb iX
NpaBoO Ha NPU3HAYEHHS BenuYWH, SIKi MOB'A3aHi 3 pery-
MNIOBaHHAM NUTaHHb Be3nekn Ha HauioHanbHOMY PiBHI
TaMm, e BOHM Bigpi3HATLCS Bif KpailHW 00 KpaiHK

CraTtyc Ta ccpepa 3acTtocyBaHHA €BpokoaiB

KpaiHn-unenn EU Ta EFTA BU3HaoTh Te, WO €Bpokoan
Di0Tb SIK eTanoHHi JOKYMEHTW AN Takux Linen:

- gk 3acid gosecTu BignoBigHICTL GyaiBenb i cnopya
OCHOBHUM BuMoram OupekTtneu Pagu 89/106/EEC, 30k-
pemMa OCHOBHIN BumO3i Ne1 - MexaHiyHa CTilKiCTb Ta
cTabinbHIiCTb | OCHOBHIN BUMO3i Ne2 - NMoxexHa be3ne-
Ka;

- 5IK OCHOBa 4119 YKNafaHHsI KOHTpakTiB Ansa byaisens i
cnopyz Ta NnoB'A3aHuX 3 HUMM iHXEHEPHUX MOCHYT;

- SIK OCHOBa AN CKMNadaHHSA Y3roMKEeHWUX TEXHIYHMX
cneunddikauin gns OygiBensHnx BupobiB (ENs Ta
ETAS).

€BpoKoam, OCKinbkn BoHM B6e3nocepeaHbO BiAHOCATHCA
Ao 6yaisenbHUX cnopyd, MatoTb NPSMUIA 3B'A30K 3 Tny-
MayHUMKU ;|,0|<yme|-|TaMV|2 po3giny 12 CPD, He3Baxatoun
Ha Te, WO BOHW MaloTb Pi3HY NPUPOAY 3 rapMOHi3oBa-
HVMUW CTaHZapTamMu Ha BUpobu®.

2 BinnosiaHo Ao CT. 3.3 CPD, OCHOBHI BUMOTH (ER) oTpuma-
10Tb KOHKPETHY hopmy Yy TnymayHux OOKyMeHTax Afis CTBO-
PEeHHs1 HeOOXiAHNX 3B'A3KIB MiXK OCHOBHMMW BMMOramu ta mMa-
HaoaTtamu Ha hEN i ETA.

8 BignosigHo go Ct. 12 CPD, TnymayHi OKYMEHTN MatoTb:

a) HagaT KOHKPETHY hOpMy OCHOBHUM BMMOTraMm, y3roAvBLLM
TEPMIHOMOTI0 | TEXHIYHI 3acaaw, i BkasaBLIM knacu abo piBHi
[N KOXXHOT BUMOTHU, A€ Lie HeobXiaHo;

0) BkasaT¥ MeToaM BCTAHOBIEHHS CMiBBIQHOLEHHS MiX LMK
Knacamu abo piBHAMM BUMOT 3 TEXHIYHUMW BUMOramu, Hanpu-
Knag, mMeToau po3paxyHKy i nepesipKu, TeXHiYHi npasuna
NPOEKTYBaHHSA TOLLO;

C) cniyryBaTu ik pekomeHAalis Ansi BCTAHOBMEHHS y3roaxe-
HUX CTanAApTIB i HAcTaHOB AN €BPOMENCLKOrO TEXHIYHOro
yXBasneHHs.

€spokoaun de facto rpatoTb nogidHy ponb y cdepi ER1 i vac-
TuHI ER 2.

2

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 earth-
quake resistance

EN 1999 Eurocode 9: Design of aluminium structures

Eurocode standards recognise the responsibility of reg-
ulatory 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 follow-
ing 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 Ne1 - Mechanical resistance and stability -
and Essential Requirement Ne2 - Safety in case of fire;

- as a basis for specifying contracts for construction
works and related engineering services;

- as a framework for drawing up harmonised technical
specifications for construction products (ENs and
ETAS).

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 har-
monised product standards®.

2 According to Art. 3.3 of the CPD, the essential requirements
(ERs) shall be given concrete form in interpretative docu-
ments for the creation of the necessary links between the es-
sential requirements and the mandates for harmonised ENs
and ETAGS/ETAs.

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

a) give concrete form to the essential requirements by har-
monising the terminology and the technical bases and indicat-
ing 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.



TakumM YMHOM,TEXHIYHI acnekTw, Siki BUNnMBaKwTb 3 €B-
pokoaiB Ansa OyaiBenb i cnopyz, MOBUHHI B MOBHIA Mipi
OyTM po3rgsHyTUMKM TexHidHuMn komitetamm CEN
Ta/um poboummn rpynamm EOTA, aki po3pobnsaoTb cTa-
HOApTW Ha OyaiBenbHi BUpOOM 3 NO3WLIN OOCATHEHHSA
MOBHOI CYMICHOCTI TeXHiYHMX cneundikauin 3 €Bpoko-
aamu.

CraHgapTn €BpokOAiB HagawTb 3aranbHi npasuna
NPOEKTYBaHHS ANsl NOBCAKAEHHOIO0 BMKOPUCTAHHS BCiX
KOHCTPYKUIN Ta iX KOMMOHEHTIB, 9K TpaguuinHoro, Tak i
iHOBaUiNHOro xapakrtepy. BUHATKOBI dhopMmn KOHCTPYKL,T
abo yMOBW NPOEKTYBaHHSA cheuianibHO HEe OXOMIIHHTb-
Csl, i B Takix BUNagkax NpoeKkTyBaribHUKY NOTpibeH go-
0aTKOBUM eKCNEPTHUIN po3rnsa.

HauioHanbHi cTaHgapTy, WO iMNNeMeHTyrTbL EBpo-
Koaun

HauioHanbHi cTaHgapTv, WO iMAAeMEHTYOTb €BPOKO-
On, 3aBXOW BKMHOYalTb MNOBHMWA TeKCT €Bpokoay
(Bkmoyatoun BCi gopgaTkm) Buganun CEN, gkomy mo-
XyTb nepenyeBatyv HauioHanbHWn TUTYNbHUI apKyww Ta
HauioHanbHa nepegmoBa, a TakoX MOXYTb CYMNpoOBO-
OKyBaTucea HauioHanbHMM goaaTKoM.

HauioHanbHMin gogatok MoOXe BKoYaTh iHgopMalito
BiHOCHO TUX MapameTpiB, AKi 3anMWnInCsa BiOKpUTUMN
B €Bpokogax Ans HauioHanbHoro BMbGopy, BigoMi siK
HauioHanbHe Bu3HaveHi napameTpu, AN BMKOpPUCTaH-
HS1 NpY NpoekTyBaHHi BydiBenb Ta iHXEeHepHUX cnopya,
wo 6ynytb NnobyaoBaHi y 3auikaBneHin kpaiHi, a came:

- 3HaYeHHs Ta/um knacu, ge B €BPOKOAI Jal0TbCHA anb-
TepHaTuBY;

- 3Ha4YeHHA AAa BUKOPUCTAHHA, KON B CBpOKOﬂ,i Haga-
€TbCA TifTbKN NO3HAYEHHS;

- cneumndiyHi AaHi kpaiHu (reorpadidHi, KniMaTuyHi To-
LLIO), HanpuKnag, KapTa CHiry;

- nMpoueaypa, sika BMKOPUCTOBYETLCS, KONU anbTepHa-
TUBHI Npoueaypy o6yMoBneHi B €Bpokog;.

MO)KyTb TaKOX HaBOOUTUCA:

- pilleHHsA BIAHOCHO 3aCTOCYBaHHS iHpopMaLuinHUX Jo-
[aTkiB;

- NocunaHHg Ha oAaTKoBY He cynepeuynusy iHpopMa-
Lito 4ns JOMOMOrM KOpPUCTyBady Yy 3acToCyBaHHi €Bpo-
Koay.

3B'A3kM Mix €BpokogaMu Ta rapmMoHi3oBaHUMMU Te-
XHiYHUMM cneumdikadismm (ENs and ETAS) ansa
BUpobiB

HeobxigHa y3romkeHicTb MiXk rapMOHi30BaHMMM TEXHiY-
HUMK cneundikauigsmm gna OyaiBenbHUX BUPOGIB Ta
TEXHIYHMMM MpaBunamMu anga dyaisens i cnopyp,“. Kpim
TOro, NOBHa iHopMaLis, siKka CyrnpoBOXKYE MapKyBaH-
Hs CE OygiBenbHux BUpoOGIB i Mae BigHOLWEHHS 0o €B-
pokoais, MOBMHHA YiTKO 3a3HayaTu, ski HauioHanbHO
BM3HAYEHi NapamMeTpu Oynu NpuiHATI 4O yBaru.

4 Owe. Ct. 3.3 CT1.12 CPD, a Takox 4.2,4.3.1,4.3.2 ID 1.
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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 a
full compatibility of these technical specifications with
the Euro-codes.

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 construction
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 CE[l which may be preceded
by a National title page and National foreword, and may
be followed by a National annex.

The National annex 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 and/or classes where alternatives are given in
the Eurocode,

- values to be used where a symbol only is given in the
Eurocode,

- country specific data (geographical, climatic, etc.), e.g.
snow map,

- the procedure to be used where alternative proce-
dures are given in the Eurocode.

It may also contain

- decisions on the application of informative annexes,

- references to non-contradictory complementary infor-
mation to assist the user to apply the Eurocode.

Links between Eurocodes and harmonised tech-
nical specifications (ENs and ETAS) for products

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

* see Art.3.3 and Art. 12 of the CPD, as well as 4.2,
4.3.1,4.3.2 and 5.2 of ID 1.
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HopaTtkoBa iHdopmauia woao EN 1990

EN 1990 onucye lMpuHumnu Ta BUmorn wopo 6esneku,
ekcnnyaTtauinHol nNpuMaaTHOCTI Ta [OBroBiYHOCTI KOHC-
Tpykuin. Lle 6a3yeTbca Ha KoHUenLil rpaHUYHMX CTaHiB,
sika BUKOPUCTOBYETLCS Y NOEAHAHHI 3 METOAOM YacTKO-
BUX KOEQILiEHTIB.

EN 1990 nepepbayeHunn Onsi NpsiMOro BUKOPUCTaHHSA
npy NPOEKTyBaHHiI HOBUX CNOPYA pa3oM 3 EBpokogamm
EN 1991 -1999.

EN 1990 pae TakoX KepiBHi BKa3iBKM LLOOO acnekTiB
HafiMHOCTI, siKi BigHOCATbCA A0 6e3nekn, ekcnyaTta
LiHOT NpnaaTHOCTI Ta 4OBroBiYHOCTI:

- Y NPOEKTHNX BUNagKax, siki He po3rnsaHyTi B EN 1991 -
EN 1999 (iHwi gji, cnopyaum, Wo He po3rnaganuncs, iHLi
maTtepianu);

- cnyryBaTu siK €TanoHHUM AOKYMeHT Ans iHwux CEN
TCs BigHOCHO nuTaHb BygiBensb i cnopya.

EN 1990 npusHa4eHnn Anst BUKOPUCTaHHS:

- KOMiTeTaMK NiAroTOBKM CTaHAAPTIB ANA NPOEKTyBaHHS
KOHCTPYKUIN Ta noB'a3aHux 3 HUMK BUPOBIB, TeCcTyBaH-
HS Ta po3pobNneHHs1 CTaHAApPTIB 3i 3BeAEHHS;

- 3aMOBHUWKamu (Hanpwvknag, ans opMyroBaHHSA iH-
WnxX cneundivyHMX BUMOr A0 piBHIB HaQiMHOCTI Ta A0B-
rOBIYHOCTI);

- NPOEeKTyBasrbHMKaMM Ta KOHCTPYKTOpamu;
- BiANOBIAHWUMM OpraHamu Bragu.

EN 1990 Moxe BMKOPUCTOBYBATUCS SIK KEPIBHWUA [OKY-
MEHT A58 NPOEKTYBaHHSA KOHCTPYKLIiW, SKi 3HaX0AATbCA
3a mexxamu €spokoais EN 1991-EN 1999 ans:

- OLHKW iHLIKMX Oin Ta iX KombiHauin;

- MOAentoBaHHA poboTy maTepianiB i KOHCTPYKUIN;

- BCTAHOBIEHHS YMCENbHUX NOKa3HUKIB HaAiNHOCTI.

KinbKiCcHi 3Ha4yeHHs1 YacTKOBUX KOeqIUIEHTIB Ta iHLWKNX
napameTpiB HaAiMHOCTI PEeKOMEHAYITbCA SIK OCHOBHI
BEMWYMHKN, KOTPi 3abe3neuvyloTb MNPUUHATHUA piBEeHb
HaginHocTi. BoHn 6ynu nigidpaHi, Buxoasaum 3 Bignosia-
HOro piBHA KBanigikauii Ta AKocTi ynpaBniHHsA. Taki cami
BEMNYMHN MOBUHHI BUKOPUCTOBYBATUCHA MNPU 3acCTOCY-
BaHHi EN 1990 gk 6a3oBoro [AOKYMeHTa iHLWMMMK
CEN/TCs.

HauioHanbHun Jopgatok oo EN 1990

Llen ctanpapT Hapgae anbTepHaTMBHI npoueaypu, Be-
NWYUHK | pekomeHaauil ana knacis 3 NpuUMiTKaMn, ki
BKa3yloTb Micle, Ae HeobXiaHO 3pobuTn HauioHanbHWNA
BMbip. Takum 4ymMHOM, HauioHanbHUM cTaHOapT, sKUi
imnnemeHtye EN 1990, noBvHeH matu HauioHanbHUi
00JaToK, KU BKItovaB 6u yci HauioHanbHe BU3HAYeHi
napameTpu, siki BUKOPUCTOBYKOTBCS MPU MPOEKTYBaHHI
OyaiBenb Ta UMBINbHUX cniopyA, Aki 6yayTb nobygoBaHi
Yy BiANoBigHIN KpaiHi.

HauioHanbHMM BMOOpoM pfo3BorneHo BBiNTM o EN
1990 3a gonomoroto:

-A1.1(1)
-A1.2.1(1)
- A1.2.2 (Tabnuua A1.1)
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Additional information specific to EN 1990

EN 1990 describes the Principles and requirements for
safety, serviceability and durability of structures. It is
based on the limit state concept used in conjunction
with a partial factor method.

For the design of new structures,

EN 1990 is intended to be used, for direct application,
together with Eurocodes
EN 1991 to 1999.

EN 1990 also gives guidelines for the aspects of struc
tural reliability relating to safety, serviceability and dura-
bility:

- for design cases not covered by EN 1991 to EN 1999
(other actions, structures not treated, other materials);

- to serve as a reference document for other CEN TCs
concerning structural matters.

EN 1990 is intended for use by:

- committees drafting standards for structural design
and related product, testing and execution standards;

- clients (e.g. for the formulation of their specific re-
quirements on reliability levels and durability);

- designers and constructors;
- relevant authorities.

EN 1990 may be used, when relevant, as a guidance
document for the design of structures outside the scope
of the Eurocodes EN 1991 to EN 1999, for:

- assessing other actions and their combinations;

- modelling material and structural behaviour;

- assessing numerical values of the reliability format.

Numerical values for partial factors and other reliability
parameters are recommended as basic values that pro-
vide an acceptable level of reliability. They have been
selected assuming that an appropriate level of work-
manship and of quality management applies. When EN
1990 is used as a base document by other CEN/TCs
the same values need to be taken.

National annex for EN 1990

This standard gives alternative procedures, values and
recommendations for classes with notes indicating
where national choices may have to be made. There-
fore the National Standard implementing EN 1990
should have a National annex containing all Nationally
Determined Parameters to be used for the design of
buildings and civil engineering works to be constructed
in the relevant country.

National choice is allowed in EN 1990 through:

-AL.1(1)
-A1.2.1(1)
-Al.2.2 (Table A1.1)



- A1.3.1(1) (Tabnmusa A1.2(A) - (C))
- A1.3.1(5)

- A1.3.2 (Tabnuus A1.3)
-A1.4.2(2)

Posain 1 3ArAJ1IbHI MOJNTOXXEHHA

1.1 Cchepa 3acTocyBaHHA

(1) EN 1990 BcTaHOBMIOE NPUHLMNX Ta BUMOTK o 6es-
nekn, ekcnryatauiiHol nNpuaaTHOCTI Ta OOBroBiYHOCTI
KOHCTPYKLiN, ONNCYE OCHOBM X NPOEKTYBAaHHA Ta nepe-
BipKW, @ TaKOX [a€ KepiBHi BKa3iBKM, sIKi BiQHOCATLCA [0
acneKTiB KOHCTPYKTUBHOT Ha4iNHOCTI.

(2) EN 1990 nepepbaveHo BMKOPUCTOBYBATM pa3oMm 3
EN 1991 - EN 1999 ans KOHCTPYKTMBHOIO NPOEKTyBaH-
HA OygiBenb Ta UMBIMBHUX iHXEHEPHUX Crnopyn, BKIO-
Yaroun reoTeXHIYHI acnekTn, KOHCTPYKTOPCbKE MPOEKTY-
BaHHS MpMW NOXeXi, CUTyaLii, SKi BKNOYalTb 3emMneTpy-
CU1, 3B€4EHHS | TMMYacoBi CNopyAW.

MPUMITKA. [Insa npoekTyBaHHA creuianbHux byaiserns i cno-
pya (Hanpwuknag, aTOMHi CTaHuil, 4aMOu TOLLO) MOXYTb ByTn
HeoOXigHMMM iHWI ymoBM Hixk B EN 1991 - EN 1999.

(3) EN 1990 3acTocoBYeTbCS ANSA NPOEKTYBAHHSA KOHC-
TPYKUiN, B SIKMX 3aCTOCOBYIOTLCS iHLI MaTepianu um gii,
O 3HAxXoasaTbCs no3a Mexamu moxnmsocten EN 1991
- EN 1999.

(4) EN 1990 3actocoByeTbCs AN KOHCTPYKTOPCBKOI
OLIiHKM ICHYHOUMX KOHCTPYKLIA B pamKax NpOeKTyBaHHS
PEMOHTY Ta 3MiH 4/ B OUiHLUi 3MiH B yMOBax BUKOPUC-
TaHHS.

NMPUMITKA. [JogaTKoBi 41 3MiHEHI YMOBU MOXYTb OyTn HEOG-
XigHUMK TaMm, e Le NoTpidHo.

1.2 HopmaTuBHiI nocunaHHsA

Llen €sponencbknin CTaHgapT MNOEAHYETLCA AaToBa-
HUM 4YM HeJaToBaHMM MOCUMAHHAM 3 MOMOXEHHAMM
iHWKX nybnikaudin. Lli HopmaTBHI NOCMNaHHS HaBedeHi
y BiANOBIOHMX MicUAX TEKCTY Ta BHECEeHi A0 CMUCKY ny-
onikawin.

[ns gaToBaHWX MocurnaHb HACTYMHI nonpasku abo 3mi-
HMU B OyAb-sIKUX i3 LMX Nybnikauii NpMiMaroTbCcs LM
€sponencbkum CTaHOapTOM TiNbKU TOAi, KOMKW Ui non-
paBku abo 3MiHM 3apeecTpoBaHi. [na HepgaToBaHMX
nocunaHb 3acTOCOBYETbLCHA OCTaHHSA pepakuis nybnika-
uii (BKMoYaumn nonpasku).

NMPUMITKA. €spokoamn Gyno onybnikoBaHO SK €BpOMNENChbKi
nonepeaHi ctangaptu. HactynHi €sponeiicbki CTaHgapTn, ki
ony6nikoBaHi 4n 3HaxoasATbCs B MpOLECi NiaroToBkW, HaBeze-
Hi Yy HOpMaTMBHOMY Nepeniky:

EN 1991 €Bpokoa 1: [ii Ha KOHCTPYKU,i

EN 1992 €spokog 2: lNpoekTyBaHHS 3ani3obeTOHHMX
KOHCTPYKLN

EN 1993 €spokog 3: lNpoekTyBaHHA CTaneBUX KOHC-
TPYKUin

EN 1994 €spokoa 4: lNpoekTyBaHHs cTanesanizobe-
TOHHUX KOHCTPYKLIN
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- A1.3.1(1) (Tables A1.2(A) to (C))
- A1.3.1(5)

- A1.3.2 (Table A1.3)

-A1.4.2(2)

Section 1 GENERAL

1.1 Scope

(1) EN 1990 establishes Principles and requirements for
the safety, serviceability and durability of structures,
describes the basis for their design and verification and
gives guidelines for related aspects of structural reliabil-
ity.

(2) EN 1990 is intended to be used in conjunction with
EN 1991 to EN 1999 for the structural design of build-
ings and civil engineering works, including geotechnical
aspects, structural fire design, situations involving
earthquakes, execution and temporary structures.

NOTE For the design of special construction works (e.g. nu-
clear installations, dams, etc.), other provisions than those in
EN 1990 to EN 1999 might be necessary.

(3) EN 1990 is applicable for the design of structures
where other materials or other actions outside the
scope of EN 1991 to EN 1999 are involved.

(4) EN 1990 is applicable for the structural appraisal of
existing construction, in developing the design of re-
pairs and alterations or in assessing changes of use.

NOTE Additional or amended provisions might be necessary
where appropriate.

1.2 Normative references

This European Standard incorporates by dated or un-
dated reference, provisions from other publications.
These normative references are cited at the appropriate
places in the text and the publications are listed hereaf-
ter.

For dated references, subsequent amendments to or
revisions of any of these publications apply to this Eu-
ropean Standard only when incorporated in it by
amendment or revision. For undated references the
latest edition of the publication referred to applies (in-
cluding amendments).

NOTE The Eurocodes were published as European
Prestandards. The following European Standards
which are published or in preparation are cited in
normative clauses:

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
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EN 1995 €pokog 5: poekTyBaHHS OepeB'AHNX KOHC-
TPYKLUIN

EN 1996 €Bpokop 6: [NpoekTyBaHHsI KaM'AHUX KOHCTPY-
KLLin
EN 1997 €Bpokop, 7: [eoTexHi4YHe NPOEKTYBaHHS

EN 1998 €spokoa 8: [NpoekTyBaHHA KOHCTPYKLUIN npu
CENCMIYHOMY HaBaHTaXXeHHI

EN 1999 €spokopa 9: [NpoekTyBaHHS antoMiHIEBUX KOHC-
TPYKUi

1.3 MpunyLweHHA

(1) lMpoekTyBaHHSA, fKe 3aCTOCOBYE MPUHLMNM Ta npa-
BMNa BMKOPUCTaHHS, BBaXaeETbCA TakuM, LIO BiAMNOBI-
Aa€ BMMOram, SIKLLLO BUKOHYIOTbCA NPUMNYLLEHHS, BUKNa-
AeHi B EN 1990 - EN 1999 (gus. Po3gin 2).

(2) 3aranbHi npunyweHHs EN 1990 € Takumum:

- BUBIp KOHCTPYKTMBHOI CUCTEMW Ta PO3PaXyHOK KOHC-
TPYKUI BWKOHYIOTLCHA BIiANOBIAHO KOMMETEHTHUM Ta
O0CBiAYEHNM NepPCOHanowM;

- 3BE[EHHS 30iNCHIOETBCS MepcoHanoMm, Sk Mae Bia-
NnoBigHY ManCTEPHICTb Ta AOCBIA;

- afeKkBaTHMI Harnsag Ta nepesipka SKOCTI 3abe3nevy-
IOTbCS MPOTArOM BMKOHAHHSI poOIT, Hanpuknaza, B KOHC-
TPYKTOpPCbKMX Gtopo, cdhabpukax, 3aBogax i Ha Oygdise-
NbHUX MangaHuymnkax;

- DyniBenbHi MaTepianu Ta BUPOOM BMKOPUCTOBYIOTLCS,
Ak Bu3HadeHo B EN 1990 a6o B EN 1991 -EN 1999, a6o
Yy peneBaHTHUX CTaHAapTax Ha 3BeAeHHs, abo BignoBi-
OHWX cneuudikauisx Ha maTepianu i BUpobu;

- Byniens 6yae nigTpyMyBaTUCH y 3a40BINBHOMY CTaHi;
- byniens 6yge BMKOPWUCTOBYBaTUCH Yy BiAMOBIAHOCTI 3
NPUNYLLEHHAMW NPOEKTYBAHHS.

MPUMITKA. Moxnuei Bunagkun, KON 3asHavyeHHi BULLe npu-
nyLeHHs HeobxiaHO JOMNOBHIOBATM.

1.4 BigmiHHocTi Mmix MpuHumnamun Ta NpaBunamm
BUKOPUCTAHHA

(1) Y 3anexHoOCTi Big xapakTtepy B okpeMux nyHktax EN
1990 3pobneHa BigMiHHICTb MixX MNpuHUMnammn Ta lMNpa-
BMNaMy BUKOPUCTaHHS.

(2) MpuHUMNK BKNtOYaOTL B cede:

- 3aranbHi CTaTTi Ta BU3HAYEHHH, ONS AKMX He iCHye
anbTepHaTuMB, a TaKoX

- BUMOTMU Ta aHaniTM4Hi Mogeni, Ana gKkux anbTepHaTu-
Ba He [03BOfieHa, 3a BUHATKOM TOro, SKWO Le cnedi-
anbHO 3a3Ha4eHo.

(3) MpuHUMNKU nosHaveHi nitepoto P micna Homepa na-
parpada.

(4) Ba lMpaBuna BUMKOPUCTaHHSA, 3a3BU4al, BU3HAKOTb
npaeuna, ki BUKOHYOTb MNpUHLMNN Ta 3a00BOMbHAIOTH
X BUMOTW.

5) [o3BoneHo BWMKOPWUCTOBYBATU anbTepHaTUBHI Mpa-
BMMa MPOEKTyBaHHA MOpiBHAHO 3 [MpaBunamu, ski Bu-
knageHi B EN 1990 gnsa 6ygisens i cnopya, 3a ymoBW,
IO Ue rnokasye, WO anbTepHaTMBHI NpaBuna y3rogxy-
toTbCA 3 BignosigHUMn [MpuHUMnamuK, Ta ki, y Kpau-
HbOMY paa3i, eKkBiBaneHTHi BiOHOCHO ©e3neku, ekcnnya-
TaLiHOI NPMAATHOCTI i JOBroBIYHOCTI, AKi Oynn 6 oviky-
BaHNMMU npu BUKOPUCTaHHI €Bpokogis.
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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 earth-
guake resistance

EN 1999 Eurocode 9: Design of aluminium structures

1.3 Assumptions

(1) Design which employs the Principles and Applica-
tion Rules is deemed to meet the requirements provid-
ed the assumptions given in EN 1990 to EN 1999 are
satisfied (see Section 2).

(2) The general assumptions of EN 1990 are:

- the choice of the structural system and the design of
the structure is made by appropriately qualified and ex-
perienced personnel;

- execution is carried out by personnel having the ap-
propriate skill and experience;

- adequate supervision and quality control is provided
during execution of the work, i.e. in design offices, fac-
tories, plants, and on site;

- the construction materials and products are used as
specified in EN 1990 or in EN 1991 to EN 1999 or in the
relevant execution standards, or reference material or
product specifications;

- the structure will be adequately maintained;
- the structure will be used in accordance with the de-
sign assumptions.

NOTE There may be cases when the above assumptions
need to be supplemented.

1.4 Distinction between Principles and Application
Rules

(1) Depending on the character of the individual claus-
es, distinction is made in EN 1990 between Principles
and Application Rules.

(2) The Principles comprise:

- general statements and definitions for which there is
no alternative, as well as;

- requirements and analytical models for which no alter-
native is permitted unless specifically stated.

(3) The Principles are identified by the letter P following
the paragraph number.

(4) The Application Rules are generally recognised
rules which comply with the Principles and satisfy their
requirements.

(5) It is permissible to use alternative design rules dif-
ferent from the Application Rules given in EN 1990 for
works, provided that it is shown that the alternative
rules accord with the relevant Principles and are at least
equivalent with regard to the structural safety, servicea-
bility and durability which would be expected when us-
ing the Eurocodes
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MPUMITKA. Akwo anbTepHaTUBHUM MpPaBUIOM MPOEKTyBaH-
HS1 3aMiHEHO MpaBwuo, WO 3aCTOCOBYETLCH, TO KiHLEBUIN Npo-
KT He MoXe npeTeHayBaTu Ha NOBHY BignosigHicTe EN 1990,
X04ya JaHui npoekT i Oyae sanuwaTtucsa BignosigHUM [puH-
umnam EN 1990. Y sunagkax, konm EN 1990 BuKopucTOBY-
€TbCH MO BiQHOLWIEHHIO OO0 BfacTUBOCTEN, SKi HaBedeHi y Oo-
natky Z ctaHgapTy Ha Bupi6 abo ETAG, BMKOPUCTaHHA anb-
TEepHATMBHOIO nNpaBuna He MoXe BYTU NPUAHATHUM ANst Map-
kyBaHHs CE.

(6) Y EN 1990 NpaBuna BUKOPUCTAHHA MO3HAYEHi Lin-
dpoto y oyxKax, Hanpvknag, sik y LLboOMYy MyHKTi.

1.5 TepMiHM Ta BU3HAYEHHS

MPUMITKA. TepmiHu Ta BU3HAYEHHS LbOro €BPONenCcLKOro
CraHgapTy BuTikatoTb 3 ISO 2394, ISO 3898, ISO 8930, ISO
8402.

1.5.1 3aranbHi TepMiHU, IKi BUKOPUCTOBYIOTLCA Y
EN 1990 - EN 1999

1.5.1.1 éyaiBni i cnopyau
BCe, L0 nobynosaHo abo € pe3ynbtatoM OyaiBenbHOI
DiAnNbHOCTI

MPUMITKA. [JaHe Bu3Ha4veHHs Bignosigae 1ISO 6707-1. Tep-
MiH oxonntoe Byaisni i UMBINbHI iHxeHepHi cnopyau. Lle Bia-
HocUTbCA A0 BCix ByaiBens i cnopya, BKIHOYaYm KOHCTPYK-
TUBHi, HEKOHCTPYKTUBHI Ta reOTEXHIYHI eNeMeHTH.

1.5.1.2 Tun 6yaisni abo uuBinbHOI cnopyaun

TMN OyaiBenbHOT cnopyay BU3HA4YaeTbes ii LinboBUM
NpU3Ha4YeHHAM, Hanpuknaga, X1Tnosum 6yanHoK, nigni-
pHa CTiHa, npomucrioBa GyAiBns, aBTOAOPOXKHUA MIiCT

1.5.1.3 TMN KOHCTpPYKLil

0O3HaKa OCHOBHOMO KOHCTPYKTUBHOrO Martepiany, Hanpu-
Knag, 3anisaobeToHHi KOHCTPYKLT, MeTanesi KOHCTPYKL;,
OepeB'sHi KOHCTPYKLT, KaM'sHi KOHCTPYKLUIT, cTanesani-
300EeTOHHI KOHCTPYKLUIT

1.5.1.4 meTop OyaiBHMUTBA

cnociod, skum byae 34iNCHI0OBAaTUCA BUKOHAHHS, Hanpwu-
knag, 6e3nocepedHbO Ha ByaiBeNnbHOMY MangaH4ynky, y
3aBOACHKMX YMOBaX, METOAOM KOHCOMbHOI 360pKM

1.5.1.5 6ypiBenbHun MaTepian
maTtepian, KM BUKOPUCTOBYETLCS B OyAiBHMLUTBI, Ha-
npvknag, ctane, AepeBnHa, Kam'aHa Knaaka

1.5.1.6 KOHCTpPYKUiA

opraHizoBaHa koMOGiHaUis noegHaHMX Mixk coboto Yac-
TVH, 3aNpOEKTOBaHa CNpUNMaT HaBaHTaXXEHHS Ta 3a-
Ge3nedvyBaTu BiANOBIOHY XOPCTKICTb

1.5.1.7 KOHCTPYKTUBHUN €NeMeHT
hi3nYHO OKpema YacTuMHa KOHCTPYKLIi, Hanpuknaga, Ko-
noHa, 6anka, nnuTa, PyHOaMEHT

1.5.1.8 BMA, KOHCTPYKLUiT

KnacudikaLisi KOHCTPYKTUBHUX eNeMeHTIB

MPUMITKA. Bugom KOHCTPYKLUIT €, Hanpuknag, pamu, niaBicHi
MOCTW.
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NOTE If an alternative design rule is substituted for an appli-
cation rule, the resulting design cannot be claimed to be whol-
ly in accordance with EN 1990 although the design will remain
in accordance with the Principles of EN 1990. When EN 1990
is used in respect of a property listed in an Annex Z of a prod-
uct standard or an ETAG, the use of an alternative design rule
may not be acceptable for CE marking.

(6) In EN 1990, the Application Rules are identified by a
number in brackets e.g. as this clause.

1.5 Terms and definitions

NOTE For the purposes of this European Standard, the
Terms and definitions are derived from ISO 2394, ISO 3898,
ISO 8930, ISO 8402.

1.5.1 Common terms used in EN 1990 to EN 1999

1.5.1.1 construction works
everything that is constructed or results from construc-
tion operations

NOTE This definition accords with ISO 6707-1. The term co-
vers both building and civil engineering works. It refers to the
complete construction works comprising structural, non-
structural and geotechnical elements.

1.5.1.2 type of building or civil engineering works

type of construction works designating its intended pur-
pose, e.g. dwelling house, retaining wall, industrial
building, road bridge

1.5.1.3 type of construction

indication of the principal structural material, e.g. rein-
forced concrete construction, steel construction, timber
construction, masonry construction, steel and concrete
composite construction

1.5.1.4 method of construction
manner in which the execution will be carried out, e.g.
cast in place, prefabricated, cantilevered

1.5.1.5 construction material
material used in construction work, e.g. concrete, steel,
timber, masonry

1.5.1.6 structure
organised combination of connected parts designed to
carry loads and provide adequate rigidity

1.5.1.7 structural member
physically distinguishable part of a structure, e.g. a col-
umn, a beam, a slab, a foundation pile

1.5.1.8 form of structure

arrangement of structural members

NOTE Forms of structure are, for example, frames,
suspension bridges.
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1.5.1.9 KOHCTPYKTUBHa cuctema

Hecydi enemeHTn Oyaieni abo UUBINbHUX IHXEHEPHMX
crnopya i cnocid, kMM faHi enemMeHTU YHKUIOHYOTb
pasom

1.5.1.10 po3spaxyHKoBa moaenb

ifeaniszauis KOHCTPYKTUBHOI CUCTEMU, SKa BUKOPUCTO-
BYETLCH 3 METOK PO3paxyHKy, MPOEKTyBaHHA Ta nepe-
BipKMK

1.5.1.11 BMKOHaHHA
BCi Aii goBogaTbCs A0 Pi3MYHOro 3aBeplLUeHHst poboTu,
BKIOYAO4YM 3aKyMKKW, IHCNEeKUito, JOKYMEHTaLito

NMPUMITKA. Llen TepmiH oxonntoe poboTy Ha ByaiBensHomy
MangaHuyuKy; Lie TaKoX MOXe O3HayaTu BUPOOHULTBO KOMMO-
HEHTIB no3a OyaiBenbHUM MangaH4nMKoM Ta iX nocnigoBHa
JocTaBka Ha MangaHuuK.

1.5.2 CneuianbHi TepMiHWn, AKi BigHOCATLCA A0 poO3-
paxyHKy B Linomy

1.5.2.1 po3paxyHKOBUM KpuTepin
KinbKiCHi bopMyntoBaHHS, LLO OMNUCYIOTb KOXXHUIA rpaHu-
YHWUI CTaH YMOB, sIKi NOBUHHI BYTN BUKOHAHI

1.5.2.2 po3paxyHKoBi cuTyauii

CYKYMHICTb MaTtepianbHMX yMOB, SiKi BiATBOPIOIOTb pea-
NbHi yMOBW, Mig Yac NeBHOro 4acoBoro iHTepsany, Ans
AKOro pPo3paxyHOK OEMOHCTPYE, LLO BiANOBiAHI rPaHNYHI
CTaHW He nepeBuLLIeHi

1.5.2.3 nepexigHa po3paxyHKkoBa cuTyauis
pO3paxyHKOBa CuTyallisl, Ska Mae Micue npoTaroM nepi-
ofly, 3Ha4yHO Oinbll KOPOTKOrO HiK MPOEKTHWUA TEpPMiH
CNyXOM KOHCTPYKLii, Ta sIka Ma€e BWCOKY MOXIMBICTb
BMHWKHEHHS

NMPUMITKA. MNepexigHa po3paxyHKOBa CUTyauis BiHOCUTBCS
[0 TMMYacoBOro CTaHy BMKOPWUCTaHHS KOHCTPYKLUIi abo 30BHi-
LUHBOrO BMMMBY, HANPWKNag, NpPoTArom 3BeAeHHA abo pemoH-

Ty

1.5.2.4 nocTiHa po3paxyHKoBa cuTyauis
po3paxyHKoBa cuTyalis, sika Mae Micue Ang nepiogy
TaKoro > NopsaKy, WO i NPOEKTHUN TEPMIH XUTTERIANb-
HOCTI cnopyaun

NMPUMITKA. 3aranom Le CTOCYyeTbCA 3BUYAWHUX YMOB €KC-
nnyaTauii KOHCTPYKLUiT.

1.5.2.5 BunapkoBa po3paxyHKoBa cuTyauis
po3paxyHKoBa CUTyauid, ska BiOHOCUTBCA OO0 BUHATKO-
BMX YMOB KOHCTPYKLUii abo BMMMBY Ha Hei, BKNHOYaK4M
noxexy, BUOyX, 3iTkHEHHSA abo nokanbHe pyNHYBaHHSA

1.5.2.6 poxpaxyHOK Nnpu noxexi

pO3paxyHOK KOHCTPYKLUiT Ana 3abe3nedeHHs ekcnnyaTa-
LiMHUX XapaKTepucCTuK, $IKi BUMaratTbCs Yy BuUNagky
noXxexi

1.5.1.9 structural system

load-bearing members of a building or civil engineering
works and the way in which these members function
together

1.5.1.10 structural model
idealisation of the structural system used for the pur-
poses of analysis, design and verification

1.5.1.11 execution

all activities carried out for the physical completion of
the work including procurement, the inspection and
documentation thereof

NOTE The term covers work on site; it may also signify the
fabrication of components off site and their subsequent erec-
tion on site.

1.5.2 Special terms relating to design in general

1.5.2.1 design criteria
guantitative formulations that describe for each limit
state the conditions to be fulfilled

1.5.2.2 design situations

sets of physical conditions representing the real condi-
tions occurring during a certain time interval for which
the design will demonstrate that relevant limit states are
not exceeded

1.5.2.3 transient design situation

design situation that is relevant during a period much
shorter than the design working life of the structure and
which has a high probability of occurrence

NOTE A transient design situation refers to temporary condi-
tions of the structure, of use, or exposure, e.g. during con-
struction or repair.

1.5.2.4 persistent design situation

design situation that is relevant during a period of
the same order as the design working life of the
structure

NOTE Generally it refers to conditions of normal use.

1.5.2.5 accidental design situation

design situation involving exceptional conditions of the
structure or its exposure, including fire, explosion, im-
pact or local failure

1.5.2.6 fire design
design of a structure to fulfil the required performance in
case of fire



1.5.2.7 ceicMiyHa po3paxyHKoBa cuTyauis
po3paxyHKoBa CUTyauisl, WO BiAHOCUTLCA 0O BUHATKO-
BMX YMOB KOHCTPYKLi, IKWX BOHa 3a3Ha€ y BUMNAAKy
cencmivHoi aii

1.5.2.8 NpoeKTHUM TepMiH eKkcnnyarauii
nepepbayyBaHUn MNPOMDKOK 4Yacy, MNpPOTArOM SKOro
KOHCTpYKUiA abo 1T yacTuHa ekcnnyaTyloTbCa 3a npus-
Ha4yeHHAM 3 nepeabavyBaHWM TexHiYHUM obcrnyrosy-
BaHHAM, ane 6e3 HeobxigHOro KanitaribHOro PEMOHTY

1.5.2.9 pusuk

y pamkax EN 1990-1999 - Hag3BUYanHW | CEPNO3HUNI
BMMAZOK, Hanpuknag, aHomanbHa fgis abo 30BHILLHIN
BNMMB, HEAOCTATHA MiLHICTb abo CTilkKicTb, abo HaaMi-
pHe BiOXUNEHHS Bia 3ag4aHnX po3MipiB

1.5.2.10 cxema HaBaHTaXXeHHSA
ioeHTudiKaLis MONOXEHHS, BENUYMHM Ta HaNpPsMKY He-
3anexHor aii

1.5.2.11 cnony4yeHHA HaBaHTaXeHb

CYMiCHe poO3TallyBaHHS HaBaHTaXeHb, CYKYNHOCTeN
pedopmali Ta He4OCKOHaNOCTEN, WO 0gHOYACHO pO3-
rnagalTbCs 3 3ajaHuMu nepemMiHHMMK gissMu Ta noc-
TIRHUMKM QiaMK ONs KOHKPETHOT NepeBipKu

1.5.2.12 rpaHn4Hi cTaHun
CTaHW, 3a MexXaMn SKNX KOHCTPYKLis Ginblue He Bigno-
BiJae HanNeXHNM po3paxyHKOBUX KpUTEpPiaM

1.5.2.13 rpaHUYHi cTaHX 3a Hecy4olo 3AaTHICTIO
CTaHW, NOB'A3aHi 3 pyNHYBaHHAM abo iHLIUMU CXOXMMU
dopmamm BiMOBM KOHCTPYKLIT

MPUMITKA. 3aranom BOHW BiAnNOBiAalTb MaKCUMarbHiA He-
CYMill 30aTHOCTI KOHCTPYKLT abo enemeHTa KOHCTPYKLT.

1.5.2.14 rpaHMy4Hi cTaHM 3a eKcniyaTauiiHOK npu-
OaTHicTo

CTaHu, WO BigNoBiAalTb yMOBaM, No3a Mexamu SKUX
BM3HA4eHi ekcnnyaTtaLiiHi BUMOrn Ons KOHCTPYKLii abo
enemMeHTa KOHCTPYKLUIi BinbLue He BUKOHYHOTbCS

1.5.2.14.1 He3BOPOTHiI rpaHWYHi cTaHU ekcnnyarTa-
LiHOT NnpuAaaTHOCTI

rPaHWYHI CTaHW ekcniyaTauiiHOi NPUAATHOCTI, Ae AesKi
Hacnigku Ain, Wo nepeBuvLLy0Tb BU3HAYEHI ekcnryaTa-
LiMHI BUMOTK, 3anULIATUMYTbCS NICNA MPUNUHEHHS LMX
ain

1.5.2.14.2 3BOpPOTHI rpaHM4Hi cCTaHM eKcnryaTauin-
HOI NPUAATHOCTI

rpaHWYHI CTaHW ekcnnyaTtauiinHoi npuaaTHoCTI, e Bif-
CYTHI Hacnigku Ain, Wwo nepeBuLLyOTb BU3HAYEHi eKc-
nnyaTtauiiHi BUMOrU Nicns NPUNUHEHHS Lux gin

1.5.2.14.3 kpuTepin ekcnnyartauiinHOl npuaaTHOCTI
pO3paxyHKOBUN KPUTEPIA ANs rpaHUYHOro CTaHy eKc-
nnyaTtauifiHoi NpuaaTHOCTI
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1.5.2.7 seismic design situation
design situation involving exceptional conditions of the
structure when subjected to a seismic event

1.5.2.8 design working life

assumed period for which a structure or part of it is to
be used for its intended purpose with anticipated
maintenance but without major repair being necessary

1.5.2.9 hazard

for the purpose of EN 1990 to EN 1999, an unusual and
severe event, e.g. an abnormal action or environmental
influence, insufficient strength or resistance, or exces-
sive deviation from intended dimensions

1.5.2.10 load arrangement
identification of the position, magnitude and direction of
a free action

1.5.2.11 load case

compatible load arrangements, sets of deformations
and imperfections considered simultaneously with fixed
variable actions and permanent actions for a particular
verification

1.5.2.12 limit states
states beyond which the structure no longer fulfils the
relevant design criteria

1.5.2.13 ultimate limit states
states associated with collapse or with other similar
forms of structural failure

NOTE They generally correspond to the maximum load-
carrying resistance of a structure or structural member.

1.5.2.14 serviceability limit states

states that correspond to conditions beyond which
specified service requirements fpr a structure or struc-
tural member are no longer met

1.5.2.14.1 irreversible serviceability limit states
serviceability limit states where some consequences of
actions exceeding the specified service requirements
will remain when the actions are removed

1.5.2.14.2 reversible serviceability limit states
serviceability limit states where no consequences of
actions exceeding the specified service requirements
will remain when the actions are removed

1.5.2.14.3 serviceability criterion
design criterion for a serviceability limit state
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1.5.2.15 onip

3[aTHICTb enemeHTa abo KOMMOHEHTa, abo nonepeyHo-
ro nepepisy enemeHta abo KOMMOHEHTa KOHCTPYKLil
BUTPMMYBaTK il 6€3 MexaHiYHOro YLIKOMKEHHSA, Ha-
npuknag, onip nNpuv 3ruHi, onip Npu NO340BXHbLOMY 3rUHi,
onip Ha po3Tsar

1.5.2.16 MmiyHicTb

MexaHiyHa BnacTuBiCTb MaTepiany, WO Bigobpaxae
Noro 3gaTHICTb NPOTUAIATK fiaMm, dka, 3a3BuMyan, Haga-
€TbCS B OANHULSIX HANpYXXeHHs

1.5.2.17 HaginHicTb

3[aTHICTb KOHCTPYKLUii abo enemMeHTa KOHCTPYKLUii BMKO-
HyBaTW BM3HAY€Hi BUMOIM NPOTArOM BCbOIO NMPOEKTHOMO
CTPOKY CNy>0u, Ansi IKOro BOHW Byriv CKOHCTPYMOBAHI.
HagiviHicTb, K NpaBuno, BMpaXaeTbCs B iMOBIPHICHUX
nokKasHmKax

NMPUMITKA. HagiviHicte oxonntoe 6e3neky, ekcrnyaTtauiiHy
NPUAATHICTb Ta AOBroBiYHICTb KOHCTPYKLT.

1.5.2.18 andepeHuiania HaginHoOCTI

3axoaun, NpusHadeHi Ans couianbHO-eKOHOMIYHOI ONTK-
Mi3auii pecypcis, WO BUKOPUCTOBYBaTUMYTbCS Ans Oy-
AiBenb i cnopya, Ta aki 6epyTb A0 yBarn BCi OYiKyBaHi
Hacrnigku Big pynmHyBaHHs Ta BapTiCTb OyaiBenb i cno-

pyA

1.5.2.19 6a3oBa nepemiHHa

YacTMHa BU3HAYEHOI rpynu nepemMiHHmX, Lo npeacras-
nsie i3nYHI KiNbKICHI BENMUYNHK, SKi XapakTepusyoTb gil
Ta BMMWB HaBKOMULLHBOIO OTOYEHHS, reOMeTPUYHi na-
pameTpu Ta BNacTMBOCTI MaTtepiany, BKIOYaw4ym Bnac-
TUBOCTI I'PYHTIB

1.5.2.20 yTpumMmyBaHHS i NOTO4YHEe 06CNyroByBaHHA
KOMMMEKC pi3HUX BUAIB AiANbHOCTI, WO BUKOHYETLCHA
NpoTAroM ekcnnyarawii KOHCTPyKLUii ansa Toro, wob Ha-
JaTtu in MOXITMBICTb 3a00BOJIbHATU BUMOTM HaAiINHOCTI

NPUMITKA. [isnbHiCTb i3 BiQHOBMEHHA KOHCTPYKUii nicns
BMNagKoBOi aBapii abo YLKOMKEHHA BHACMIAOK CENCMIYHOro
BMMMBY, 3a3BMYal, 3HaXOAUTbLCS 3a MeXamy NOTOYHOro 06-
CNyroByBaHHs.

1.5.2.21 peMOHT

BUAWN OIANbHOCTI, WO BUKOHYIOTBCS AMiS TOro, Wwob 3a-
XUCTUTN abo BiAHOBUTU (PYHKLi KOHCTPYKLT, IO BMXO-
OSTb 32 MeXi, BM3Ha4eHi ONns NoToyHOro obcnyroBy-
BaHHS

1.5.2.22 HOMiHanbHe 3HAa4eHHSA
3HaYeHHs BM3HA4YeHe Ha HecTaTUCTWYHIN 6asi, Hanpu-
knag, Ha 6asi oTpumaHoro gocsigy abo gismyHoro cra-

HY
1.5.3 TepMiHuK, WO MalOTb BiQHOLWEHHSA A0 Ain

1.5.3.1 pis (F)

a) CYKYMHICTb Cun (HaBaHTaXeHb), SKi NpuKnageHi 0o
KOHCTPYKUIT (Npsima Jis);

b) cykynHicTe npuknageHux gedopmadii abo npucko-
PeHb, WO BUKMMKaHI, Hanpvknag, 3MiHo TemnepaTtypu,
3MiHOK BOJIOrOCTi, HEPIBHOMIPHUM OCigaHHAM abo 3em-
netpycamu (Henpsima gisi).
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c)1.5.2.15 resistance

capacity of a member or component, or a cross-section
of a member or component of a structure, to withstand
actions without mechanical failure e.g. bending re-
sistance, buckling resistance, tension resistance

1.5.2.16 strength
mechanical property of a material indicating its ability to
resist actions, usually given in units of stress

1.5.2.17 reliability

ability of a structure or a structural member to fulfil the
specified requirements, including the design working
life, for which it has been designed. Reliability is usually
expressed in probabilistic terms

NOTE Reliability covers safety, serviceability and durability of
a structure.

1.5.2.18 reliability differentiation

measures intended for the socio-economic optimisation
of the resources to be used to build construction works,
taking into account all the expected consequences of
failures and the cost of the construction works

1.5.2.19 basic variable

part of a specified set of variables representing physical
quantities which characterise actions and environmental
influences, geometrical quantities, and material proper-
ties including soil properties

1.5.2.20 maintenance

set of activities performed during the working life of the
structure in order to enable it to fulfil the requirements
for reliability

NOTE Activities to restore the structure after an accidental or
seismic event are normally outside the scope of maintenance.

1.5.2.21 repair

activities performed to preserve or to restore the func-
tion of a structure that fall outside the definition of
maintenance

1.5.2.22 nominal value
value fixed on non-statistical bases, for instance on ac-
quired experience or on physical conditions

1.5.3 Terms relating to actions

1.5.3.1 action (F)

a) Set offerees (loads) applied to the structure (direct
action);

b) Set of imposed deformations or accelerations caused
for example, by temperature changes, moisture varia-
tion, uneven settlement or earthquakes (indirect action).



1.5.3.2 pesynbTar gii (E)

pe3ynbTar Ain (abo edekT fii) Ha enemMeHTN KOHCTPYK-
uii (Hanpuknag, BHYTPIWHA cuna, MOMEHT, HamnpyXeH-
HA, aedopmalii) abo Ha BCKO KOHCTpyKUito (To6TO ne-
peMiLLeHHS, MOBOPOT)

1.5.3.3 nocrTinHa gisa (G)

[is, Wwo, BiporigHo, giatnme npotsarom 6a3oBoro nepio-
Oy Ta Bapiauii 3Ha4yeHb AKOI NPOTArOM LbOro 4yacy €
He3HauyHuMK, abo Ans sKkoi Bapiauii 3aBxau BioOyBa-
I0TbCS1 B OQHOMY HanpsiMKy (MOHOTOHHI), AOKM Usi Ais He
[OCsIrHe BM3HAYe€HOro rpaHMYHOro napameTpa

1.5.3.4 nepemiHHa gis (Q)
Jis, Bapiauii BENMYNHN SKOT NPOTArOM Yacy € Hi He3Ha-
YHUMU, Hi MOHOTOHHUMM

1.5.3.5 BunaagkoBa gisa (A)

4id, Wo, K NpaBuno, KOpoTKa 3a YacoMm, ane Mae€ 3Hau-
Hy BENNYUHY, | € ManoOMMOBIPHOIO CTOCOBHO BMAMBY Ha
AaHy crnopygy nNpoTAroM NPOeKTHOro TepMiHy ekcnnya-
Tauii

MPUMITKA 1. BunagkoBa fjsi, ik OUiKyeTbCSl, MOXE BUKIMKa-
TV B GaraTtbox BMNagKkax CEpMO3Hi HACMiOKK, SKLWO He BXWUTU
BigMOBiOHUX 3axoaiB.

MPUMITKA 2. YoapHe HaBaHTaXXeHHS, CHIr, BiTep, CENCMIiYHi
aii MoxyTb OyTM nepemMiHHUMKM abGo BUMNAAKOBMMMU LisiMu, 3a-
NEeXHO Bif HasiBHOI iHCpopMaLii CTOCOBHO CTaTUCTUYHUX PO3-
nogainie.

1.5.3.6 cencmiyHa pia (Ag)
Jis, WO BUHUKAE BHACMIOOK CENCMIYHUX 3pYLUEHb 3eM-
HOI KopM

1.5.3.7 reoTexHi4Ha Ain
Jis, WO nepenaeTbca Ha CNopyay rPYHTOM, 3aCUMKOK
abo rpyHTOBUMM BOAAMMU

1.5.3.8 chikcoBaHa Ais

his, Wo mae dikcoBaHe pO3nofifieHHs Ta Micuenono-
)KEHHS BiOHOCHO KOHCTPYKLii abo enemeHTa KOHCTPYKLil
TakK, WO BENMYMHa Ta HaNpAMOK il € BU3Ha4YeHNUMM 0a-
HO3HAYHO ANA KOHCTPYKLUIT B Linomy abo ans enemeHTa
KOHCTPYKLIi, SIKLLIO LS BEMMYMHA Ta HanpsIMOK BU3HA4e-
Hi Ha OfHIN ToYUi KOHCTPYKLUii abo eneMeHTa KOHCTPYK-
Lii

1.5.3.9 BinbHa gisn
Jis, WO MOoXe MaTu pi3He NPOCTOPOBE PO3NOAiINEHHS
CTOCOBHO KOHCTPYKLLT

1.5.3.10 noognHoKa Aaif

Jis1, Ky MOXNMBO NPUNYCTUTU SK CTaTUCTUYHE He3ane-
XKHY B Yaci Ta NpocTopi BiAHOCHO ByAb-sKOi iHWOI Aji Ha
KOHCTPYKL,it0

1.5.3.11 ctatnyHa gin
4isl, WO He BUKMUKAE 3HAYHOTO NMPUCKOPEHHST KOHCTPYK-
uii abo enemMeHTiB KOHCTPYKL;ii

1.5.3.12 gnHamiyHa giqa
Jis1, WO BUKMMKAE 3HAYHE MPUCKOPEHHST KOHCTPYKLii abo
€reMeHTIB CKOHCTPYKLUi
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1.5.3.2 effect of action (E)

effect of actions (or action effect) on structural mem-
bers, (e.g. internal force, moment, stress, strain) or on
the whole structure (e.g. deflection, rotation)

1.5.3.3 permanent action (G)

action that is likely to act throughout a given reference
period and for which the variation in magnitude with
time is negligible, or for which the variation is always in
the same direction (monotonic) until the action attains a
certain limit value

1.5.3.4 variable action (Q)
action for which the variation in magnitude with time is
neither negligible nor monotonic

1.5.3.5 accidental action (A)

action, usually of short duration but of significant magni-
tude, that is unlikely to occur on a given structure during
the design working life

NOTE 1 An accidental action can be expected in many cases
to cause severe consequences unless appropriate measures
are taken.

NOTE 2 Impact, snow, wind and seismic actions may be vari-
able or accidental actions, depending on the available infor-
mation on statistical distributions.

1.5.3.6 seismic action (Ag)
action that arises due to earthquake ground motions

1.5.3.7 geotechnical action
action transmitted to the structure by the ground, fill or
groundwater

1.5.3.8 fixed action

action that has a fixed distribution and position over the
structure or structural member such that the magnitude
and direction of the action are determined unambigu-
ously for the whole structure or structural member if this
magnitude and direction are determined at one point on
the structure or structural member

1.5.3.9 free action
action that may have various spatial distributions over
the structure

1.5.3.10 single action

action that can be assumed to be statistically independ-
ent in time and space of any other action acting on the
structure

1.5.3.11 static action
action that does not cause significant acceleration of
the structure or structural members

1.5.3.12 dynamic action

action that causes significant acceleration of the struc-
ture or structural members
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1.5.3.13 kBasicTaTu4Ha gin

OWHaMiYHa fais, Wo npeacTaBreHa ekBiBaneHTHOW 3a
HacnigkaMmy CTaTUYHOK Ai€t0 B PO3PaxyHKOBIN CTaTUu-
Hin moaeni

1.5.3.14 xapakTepucTn4iHe 3Ha4YeHHA gii(F,)
rOfIOBHE penpe3eHTaTMBHE 3HAYEeHHS ail

MPUMITKA. Ockinbkn xapakTepuctuyHe 3HavyeHHs moxe Oy-
TW MpU3HaYeHe Ha CTaTUCTWYHIN OCHOBI, TO BOHO BUOMpaeTb-
cq TakK, Wwob BignoBigaTv 3adaHin BiporiAHOCTI HENEepPEBULLEH-
HSl LbOro 3Ha4YeHHs 3 HecnpusTnneoro 6oky npotarom "6aso-
BOro nepiogy", 6epyun 4o yBary NPOEKTHUMN TEPMiH eKcnnya-
Tauil AaHOI KOHCTPYKUii Ta TpuBanicTb Ui€i po3paxyHKOBOI
cuTyauii.

1.5.3.15 6a3oBui nepion

BMOpaHuMI nepiog 4acy, Wo BUKOPUCTOBYETLCS B SKOCTI
OCHOBW 7151 OLHKW CTaTUCTMYH] NEepeMiHHMX AiRn, Ta,
MOXJTMBO, AJ11 BUNagKoBUX Ain

1.5.3.16 kombGiHaLiHe 3Ha4YeHHA nepeMiHHOI gii
(q’oQk)

BnOpaHe 3Ha4yeHHs, ke Moxe OyTun BU3Ha4yeHe Ha cTa-
TUCTUYHIN OCHOBI Tak, WO BIPOrigHICTb TOro, WO pe-
3ynbTaTu, BUKMNMKaHI uielo kombiHauieto, 6yayTe nepe-
BULLEHI, €, NPUOMM3HO, TAKOK X, K i XapakTepUCTUYHE
3HaJeHHs iHauBiayanbHoi fii. Lle 3HauyeHHs moxe OyTu
BMpaXXeHe $K BM3HA4YeHa 4acTMHa XapaKTepUCTUYHOI
BENUYNHN 3aBOSKN BUKOPUCTAHHIO KoedilieHTa o<1

1.5.3.17 yacTo NOBTOpPHOBaHe 3HAa4e€HHsI NepeMiHHOI
AT (W:Qx)

JeTepMiHOBaHe 3HaYeHHsl, sike Moxe OyTu BM3HaAYEHEe
Ha CTATUCTUYHIA OCHOBI Tak, WO B Mexax 6a3oBoro
nepiogy, NPOTArOM SIKOro BOHO € NepeBULLEHUM, € Tiflb-
KM Manow 4actkoi 0asoBoro nepiogy, abo yacTtoTa
Moro nepeBuLLlEeHHA obmexeHa BiONOBIOHUM 3HAYEH-
HsM. Lle 3HauyeHHsi Moxe OyTu BUMpaXkeHe SIK BU3HA4YeHa
YacTUHA XapaKTePUCTUYHOrO 3HAYEHHS, BUKOPUCTOBY-
toun koedilieHT Yy <1

1.5.3.18 kBasinocTilHa BenWYMHaA nepemiHHOI Aii
(lIJzQK) . .
AeTepMmiHOBaHa Benu4yMHa Taka, Lo 3aranbHui Yac,
NPOTAroM SIKOro BoHa Byae nepesuLLeHa, CTaHOBUTb
3HauHy gonto 6a3oBoro nepioay.

Moxe B6yTu BupaxeHa ik BU3Ha4YeHa YacTMHa Xxapakre-
PUCTUYHOIO 3HAYEHHS, BUKOPUCTOBYIOUUN KOedilieHT
yos1

1.5.3.19 cynyTHs BenuynMHa nepeMiHHoI gii

(WQ«)

BENMMYMHA NEePEMIHHOI Aji, WO € CynyTHbOo, B KOMGiHa-
uii ons npoBigHOI Aji y kombiHauii

NPUMITKA. CynyTHa BenuuuMHa nepemiHHol Aii moxe 6yTtu
KOMOiHaUiNHOK BENMMYMHOK, YacTOK MOBTOPHBAHOK BENMYM-
Ho abo KBasiMOCTINHOK BENUYMHOL.

1.5.3.20 penpe3eHTaTBHa Benu4uuHa Aii (Frep)
BEMMYMHA, WO BUKOPUCTOBYETLCS A118 NEPEBIPKU rpa-
HWYHOro cTaHy. PenpeseHTaTuBHa BenuM4MHa Moxe 6y-
TN XapakTepucTU4Ho BenuyumHoto (F) abo cynyTHLO
BENM4YmHo (WFy)
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1.5.3.13 quasi-static action
dynamic action represented by an equivalent static ac-
tion in a static model

1.5.3.14 characteristic value of an action (Fy)
principal representative value of an action

NOTE In so far as a characteristic value can be fixed on sta-
tistical bases, it is chosen so as to correspond to a prescribed
probability of not being exceeded on the unfavourable side
during a "reference period" taking into account the design
working life of the structure and the duration of the design
situation.

1.5.3.15 reference period

chosen period of time that is used as a basis for as-
sessing statistically variable actions, and possibly for
accidental actions

1.5.3.16 combination value of a variable action
(WoQu)

value chosen - in so far as it can be fixed on statistical
bases - so that the probability that the effects caused by
the combination will be exceeded is approximately the
same as by the characteristic value of an individual ac-
tion. It may be expressed as a determined part of the
characteristic value by using a factor y,<1

1.5.3.17 frequent value of a variable action

(‘IllQK)

value determined - in so far as it can be fixed on statis-
tical bases - so that either the total time, within the ref-
erence period, during which it is exceeded is only a
small given part of the reference period, or the frequen-
cy of it being exceeded is limited to a given value. It
may be expressed as

a determined part of the characteristic value by using a
factory, <1

1.5.3.18 quasi-permanent value of a variable action
("I"ZQK)

value determined so that the total period of time for
which it will be exceeded is a large fraction of the refer-
ence period.

It may be expressed as a determined part of the char-
acteristic value by using a factor y, < 1

1.5.3.19 accompanying value of a variable action
(WQx) _ _ _ _
value of a variable action that accompanies the leading
action in a combination

NOTE The accompanying value of a variable action may be
the combination value, the frequent value or the quasi-
permanent value.

1.5.3.20 representative value of an action (Fep)

value used for the verification of a limit state. A repre-
sentative value may be the characteristic value (Fy) or
an accompanying value (@Fy)
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1.5.3.21 po3paxyHkoBa BennuuHa aii (Fq)
BENNYMHA, OTPUMAHA MHOXEHHAM XapaKTepUCTUYHOI
BEMNYMHUN HA YaCTKOBUI KOEMILIEHT V;

MPUMITKA. Pe3synbTaT MHOXEHHSI XapakTepHOi BENMUYUHN Ha
YaCTKOBUIA KOEMILIEHT Y =y saX Y , BUSHAYEHWNN K pO3paxyH-
KOBa Benun4uHa fii (ave. 6.3.2).

1.5.3.22 kombiHauia gin

rpyna po3paxyHKOBMX BEJTMYUH, L0 BUKOPUCTOBYHOTHCS
OnNa nepeBipkyM HagiMHOCTI KOHCTPYKLUIiT 4Ns rpaHUYHOro
CTaHy Npu ogHOYaCHOMY BMMMBI Pi3HMX Ail

1.5.4 TepMiHu, WO MalOTb BiAHOLWWEHHS A0 BnacTu-
BOCTeMr MaTepianiB Ta BUpobiB

1.5.4.1 xapakTepucTu4Ha BenunuunHa (X, abo Ry)
MOKa3HWK BracTMBOCTI MaTtepiany abo BMpoby, Wo mMae
3ajaHy BIipOrigHIiCTb MOro HeQOCATHEHHS Y FNOTETUYHO
HeobmexeHin cepii BunpobyBaHb. Lle 3HaueHHs 3ara-
oM BignoBigae BM3HA4YEHOMY KBaHTUIIHO LOMYCTUMOIO
CTaTUCTUYHOIO PO3MNOAifieHHsA BigNOBIAHOI BNACTUBOCTI
MaTepiany abo Bupoby. B geskux obcTtaBuHax HOMiHa-
NbHEe 3HAYEHHSA BUKOPUCTOBYETLCA AK XapakTePUCTUYHE
3Ha4YeHHs

1.5.4.2 po3paxyHKoBa BeJiniMHa BNacTUBOCTI MmaTe-
piany a6o Bupob6y (X4 a6o Ry)

BeNnnuuHa, WO OTpUMaHa 3aBAsKW PO3AINEHHI0 xapak-
TEPUCTUYHOIO 3HAYEHHS Ha YaCTKOBMN KOEMIUIEHT Y
abo yy, abo, B ocobnmeux obctaBuHax, besnocepeaHiv
BU3HaAYEHHAM

1.5.4.3 HOMiHanbHa BenMYuHa BNacTUBOCTI MaTtepi-
any a6o BMpo6y (X,,m a6o Ryom )

BENnyuHa, Lo, AK NpaBurio, BUKOPUCTOBYETLCA K Xa-
pakTepucTuyHa Benu4ynHa i BCTaHoBMNeHa BignoBigHO A0
HanexHoro AOKYMEeHTa, Hanpuknag, €BpOonencbkum
cTtaHgapT abo lNMonepeHin €Bponencbknii ctaHaapT

1.5.5 TepMiHun, WO MarOTb BiAHOLIEHHA OO reomeT-
PUYHUX AaHUX

1.5.5.1 xapakTepucTM4yHa BeJiI4NHaA reoOMeTPUYHOI
XapakTepucTukm (ay)

BENUYKMHa, WO, 3a3BMNYal, BignoBigae po3mMipam, BU3Ha-
YeHUM y npoekTi. Tam, Ae AOopeYvHO, BENUYMHU reoMeT-
PUYHMX PO3MIpIB MOXYTb BiAMNOBIAATW 3a4aHUM KBaHTU-
NSIM CTaTUCTUYHOIO PO3MNOAiNeHHs

1.5.5.2 po3paxyHKoBa BefiMYMHA reoMeTpuUYHOi Xxa-
pakTepucTuku(a,)

3BMYaANHO Le - HOMiHanbHa BennyMHa. Tam, ge gopeud-
HO, BEMUYUHN FreOMETPUYHNX PO3MIpIB MOXYTb BifNOBI-
JaTtn 3aaHUM KBaHTUMSIM CTaTUCTUYHOMO PO3noAineH-
HA

MPUMITKA. PospaxyHKoBa BenvM4MHa reoMeTpUYHOI Xapak-
TEPUCTUKK, 3BMYANHO, AOPIBHIOE XapaKTEPUCTUYHOMY 3Ha-
yeHH. OgHak, moxe ByTn nmo-iHWOoMYy y BUnNagkax, Ae rpaHu-
YHUW CTaH, WO PO3rnsaacTbCd, € AyXe YyTnMBUM OO MOKas-
HUKa reomeTpquoT XapaKTepucTukn, Hanpuknag, Konn poar-
NA0aeTbCA BNJIMB reoOMeTpUdHnX He,EI,OCKOHaJ'IOCTeIZ Ha Mno3-
LI,OB)KHWI BUTMH. Y Takux BUNaOKax po3paxyHKoBa BeNMMYMHA
6yp,e, 3a3|3w4a|71, BCTAHOBIIOBATUCbL AK 6e3r|ocepe,quo 3aaa-
Ha BeNUuMHa, Hanpuknag, y BianoBigHOMY EBpOMencbLKoMy
cTangapTti abo MNonepeaHboMy €BpONENCHLKOMY CTaHAAPTI.
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1.5.3.21 design value of an action (Fy)
value obtained by multiplying the representative value
by the partial factor y;

NOTE The product of the representative value multiplied by
the partial factor yr =y sa* yr may ateo be designated as the
design value of the action (See 6.3.2).

1.5.3.22 combination of actions

set of design values used for the verification of the
structural reliability for a limit state under the si-
multaneous influence of different actions

1.5.4 Terms relating to material and product proper-
ties

1.5.4.1 characteristic value ((Xx or Ry)

value of a material or product property having a pre-
scribed probability of not being attained in a hypothet-
ical unlimited test series. This value generally corre-
sponds to a specified fractile of the assumed statistical
distribution of the particular property of the material or
product. A nominal value is used as the characteristic
value in some circumstances

1.5.4.2 design value of a material or product proper-
ty (X4 or Rq)

value obtained by dividing the characteristic value by a
partial factor y,, or yy , or, in special circumstances, by
direct determination

1.5.4.3 nominal value of a material or product prop-
erty (Xnom 0r Rnom )

value normally used as a characteristic value and es-
tablished from an appropriate document such as a Eu-
ropean Standard or Prestandard

1.5.5 Terms relating to geometrical data

1.5.5.1 characteristic value of a geometrical proper-
ty (aw)

value usually corresponding to the dimensions specified
in the design. Where relevant, values of geometrical
guantities may correspond to some prescribed fractiles
of the statistical distribution

1.5.5.2 design value of a geometrical property (ay)
generally a nominal value. Where relevant, values of
geometrical quantities may correspond to some pre-
scribed fractile of the statistical distribution

NOTE The design value of a geometrical property is generally
equal to the characteristic value. However, it may be treated
differently in cases where the limit state under consideration is
very sensitive to the value of the geometrical property, for
example when considering the effect of geometrical imperfec-
tions on buckling. In such cases, the design value will normal-
ly be established as a value specified directly, for example in
an appropriate European Standard or Prestandard. Alterna-
tively, it can be established from a statistical basis, with a val-
ue corresponding to a more appropriate fractile (e.g. a rarer
value) than applies to the characteristic value.
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Ak anbTepHaTMBa BoHa MOXe OyTu BCTAHOBIEHa Ha cTaTuc-
TUYHI OCHOBI 3i 3Ha4YeHHsIM, LWO Biagnosigae Ginbl Bignosia-
HOMY KBaHTWUMO (TOGTO Binblu pigkicHa BenuYMHa) HXK TOW,
LLIO BUKOPUCTOBYETLCA AJ1S1 XapakTePUCTUYHOTO 3HAYEHHS.

1.5.6 TepMiHu, WO MalOTb BiAHOLWEHHS 00 KOHCTpPY-
KTUBHOIO PO3paxyHKy

MPUMITKA. BusHaudeHHs, WO HaBedeHi B Ui cTaTTi, He 06o-
B'A3KOBO MOXYTb MaTu BiJHOLIEHHSA A0 TEPMIHIB, SKi BUKOpUC-
ToBytoTbCca B EN 1990, ane € BKMOYeHMMU ctoau, WO rapax-
TyBaTW rapMoHi3aLito TepMiHiB, SKi BIQHOCATLCS OO pO3paxyH-
KiB KOHCTPYKUi y EN 1991 - EN 1999.

1.5.6.1 KOHCTPYKTUBHUW pO3paxyHOK
npouenypa abo anroputm AN BU3HAYEHHSA pe3ynbTa-
TiB Bif AiN Y KOXHIN TOYLi KOHCTPYKUi

MPUMITKA. KOHCTPYKTMBHWUIA pO3paxyHOK MOXe BUKOHYBa-
TUCb Ha TPbOX PIBHAX, BUKOPUCTOBYHOUM Pi3Hi Moaeni: 3aranb-
HWUIA pO3paxyHOK, PO3paxyHOK ernieMeHTa, NokanbHWUIA po3pa-
XYHOK.

1.5.6.2 3aranbHUM po3paxyHoOK

BM3HAYeHHS B KOHCTPYKLIii y3romkeHnx cnony4yeHo abo
BHYTPILLUHIX CWM i MOMEHTIB abo HanpyXeHb, WO € BPiB-
HOBa)XEHMMMN 3 KOHKPETHOIO BU3HAYEHOI CYKYMHICTIO
Oil Ha KOHCTPYKUiO, Ta 3aneXxutb Bif reoMeTpuvHuX i
KOHCTPYKTMBHMX OaHMKX, @ TaKOX BriacTMBOCTEN maTepi-
anis

1.5.6.3 niHiINHO-NPY>XHUMA PO3pPaxyHOK MepLioro no-
psagKy 6e3 nepeposnoginy

MPYXHUI pOo3paxyHoK, Lo 6asyeTbcsA Ha MiHiHIA 3ane-
XKHOCTi HanpyXeHHs/aedopmadii abo MOMEHT/KpUBMHA i
BMKOHaHWUI NpW NOYaTKOBIM reoMeTpii

1.5.6.4 niHINHO-NPYXHMA pO3pPaxyHOK nmepLlioro no-
pAOKy 3 nepepo3nofinom

NIHIMHO-NPYXHNA PO3PaxyHOK, B SIKOMY BHYTPILUHi MO-
MEHTU Ta cunn € moamdikoBaHUMM AN KOHCTPYKTUBHO-
ro po3paxyHky BiAMOBIAHO OO0 AaHMX 30BHILUHIX Ail Ta
6e3 BinbL TOYHOro po3paxyHKy MOXIMBOCTI MOBOPOTY

1.5.6.5 NiHINHO-NPY>XHMA PO3pPaxXyHOK APYroro mno-
PAAKY

NIHIMHO-NPYXHUA PO3PaxyHOK, SKWMA BUKOPWUCTOBYE ni-
HINHY 3anexHiCTb HanpyxeHHs/gedopmadii, 3actoco-
BaHWUM Npu reomeTpii 4ePOopMOBaHOi KOHCTPYKLiT

1.5.6.6 HeniHiMHUI po3paxyHOK NepLIoro NopsaKy
KOHCTPYKTMBHMWI PO3pPaxyHOK, KM BMKOHYETBLCS 3a No-
YaTKOBMMMN rEOMETPUYHUMU AaHMMMU, Wo Bepe o yBaru
BMacTMBOCTI HEMiHiIHOT Aedopmalii maTepianis

MNPUMITKA. HeniHinHWI po3paxyHOK NepLLOoro nopsaky € abo
NPY>XHUM 3 BIiANOBIAHUMM MpUNyLWEHHAMKU, abo igeanbHO
npyxHo-nnactuyHum (gue. 1.5.6.8 Ta 1.5.6.9), abo npyxHo-
nnactuyHumM (ave. 1.5.6.8 i 1.5.6.9) abo >0opCTKO-MNacTUYHUM
(onB.1.5.6.11).

1.5.6.7 HeniHiINHUI po3paxyHOK APYroro nopsiaKky
KOHCTPYKTMBHUI PO3PaxyHOK, KU BUKOHYETbCS 3a re-
OMETPUYHNMM AaHUMU 0edOPMOBaHOI KOHCTPYKLIT, WO
Oepe OO yBarM BRacTMBOCTI HENiHiMHOI aedopmadii
mMatepianis

NPUMITKA. HeniHiinHui po3paxyHok opyroro nopsiaky € abo
i,qeaano NPYXHO-NNactTU4HUM abo NPYXHO-NNaCTU4HNM.
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1.5.6 Terms relating to structural analysis

NOTE The definitions contained in the clause may not neces-
sarily relate to terms used in EN 1990, but are included here
to ensure a harmonisation of terms relating to structural anal-
ysis for EN 1991 to EN 1999.

1.5.6.1 structural analysis
procedure or algorithm for determination of action ef-
fects in every point of a structure

NOTE A structural analysis may have to be performed at
three levels using different models : global analysis, member
analysis, local analysis.

1.5.6.2 global analysis
determination, in a structure, of a consistent set of ei-
ther internal forces and moments, or stresses, that are
in equilibrium with a particular defined set of actions on
the structure, and depend on geometrical, structural
and material properties

1.5.6.3 first order linear-elastic analysis without re-
distribution

elastic structural analysis based on linear stress/strain
or moment/curvature laws and performed on the initial
geometry

1.5.6.4 first order linear-elastic analysis with redis-
tribution

linear elastic analysis in which the internal moments
and forces are modified for structural design, consist-
ently with the given external actions and without more
explicit calculation of the rotation capacity

1.5.6.5 second order linear-elastic analysis
elastic structural analysis, using linear stress/strain
laws, applied to the geometry of the deformed structure

1.5.6.6 first order non-linear analysis

structural analysis, performed on the initial geometry,
that takes account of the non-linear deformation proper-
ties of materials

NOTE First order non-linear analysis is either elastic with ap-
propriate assumptions, or elastic-perfectly plastic (see 1.5.6.8
and 1.5.6.9), or elasto-plastic (see 1.5.6.10) or rigid-plastic
(see 1.5.6.11).

1.5.6.7 second order non-linear analysis

structural analysis, performed on the geometry of the
deformed structure, that takes account of the non-linear
deformation properties of materials

NOTE Second order non-linear analysis is either elas-tic-
perfectly plastic or elasto-plastic.



1.5.6.8 ipeanbHO NPYXHO-NNACTUYHUN PO3PaxXyHOK
nepLIoro NopsagKy

KOHCTPYKTMBHWUIA pO3paxyHOK, kMl b6asyeTbcsa Ha 3arne-
JKHOCTI MOMEHT/KpMBMHA, SIKa CKNnagaeTbCsl 3 MiHiNHOI
YACTUHW | HACTYMHOK 3a Hel NMACTUYHOK YacTUHOK
©e3 3MiLHEHHS1, BUKOHaHWU 3a NOYaTKOBOK reOMeTpIErD
KOHCTpPYKLT

1.5.6.9 igeanbHO NPYXHO-NNACTUYHUN PO3PaXyHOK
Apyroro nopsigky

KOHCTPYKTMBHMWI pO3paxyHOK, Skuii 6a3yeTbcs Ha 3ane-
)KHOCTi MOMEHT/KpMBMHA, SIKa CKIaga€eTbest 3 NiHiNHOI
YaCTUHW | HACTYMHOI 3a HeK MNMacTUYHOI YacTuHn 6e3
3MiUHEHHSl, BWKOHAHWA 38 rEOMEeTPUYHUMMU [aHUMU
3MmiwleHoi (abo gedopmMoBaHOT) KOHCTPYKLi

1.5.6.10 npyXHO-NNacTUYHUN po3paxyHOK (nepLuoro
abo apyroro nopsaky)

KOHCTPYKTMBHUI PO3PaxyHOK, SKUA BMKOPUCTOBYE 3a-
NEXHICTb HanpyxeHHs/gedopmadii abo MO-
MEHT/KpMBUHA, SIKi cKnagatoTbCst 3 MiHIMHOT YacTUHM i
HACTYMNHOI 3a HE MMacTU4YHOI YacTUHKU 3 abo Ge3 3miu-
HEHHS

MPUMITKA. 3aranom BMKOHYETbCA 3@ MOYATKOBUMW reomeT-
PVYHUMKU JaHMK abo TaKoX MOXe BMKOHYBaTUCh 3a reomeT-
PYYHUMU AaHUMWK 3MiLLeHOoT (abo AedopMOBaHOI) KOHCTPYKL.

1.5.6.11 )XOpPCTKO-NIAaCTUYHUNA PO3PaxyHOK
po3paxyHOK, BUKOHAHWIA NpK NOYaTKOBIN reoMeTpii, Lo
BVKOPUCTOBYE pPO3paxyHOK 3a TeopeMaMu rpaHuyHOro
cTaHy Ansa 6e3nocepedHbOi OUIHKM rpaHMYHOro HaBaH-
TaXeHH4A

NPUMITKA. 3anexHicTb MOMEHT/KpMBUHA MpuiMaeTbcs 6es
BpaxyBaHHsI NPY>XHMUX Aedopmauin i 6e3 3MiuHeHHS.

1.6 Cumsonu
Y ubomy €BponencbkoMy CTaHaapTi BUKOPUCTOBYHOTb-
CS Taki CMMBONMW.

NPUMITKA. TlpuiHaTi nosHayeHHss GasywTbca Ha 1SO

3898:1987

Benuki namuHcbKi nimepu

A BunapkoBa gis

Aq Po3paxyHkoBa BenuuvMHa BUNagkoBoi Ail

Agd Po3paxyHkoBa BennumMHa cerncMidHoi aii

Agx XapakTtepucTuiHa BenuumnmHa cermcmivyHoi aii

Cq HomiHanbHa BennyuHa abo yHKUia akTUyHmX
pO3paxyHKOBMX BracTMBOCTEN MaTepianis

E PesynbTar gin

Eq Po3paxyHKkoBa BenuyuHa pesynbtaty gin

Eqaqst PoO3paxyHkoBa BenuumHa pesynbtaTy gectabi-

nisyrounx ain

Eqst PO3paxyHkoBa BenuuuHa pesynbTaty cTabini-
3yl04mnx gin

F Lis

Fq Po3paxyHkoBa BenuumHa fiji

ACTY-H b B.1.2-13:2008

1.5.6.8 first order elastic-perfectly plastic analysis

structural analysis based on moment/curvature relation-
ships consisting of a linear elastic part followed by a
plastic part without hardening, performed on the initial
geometry of the structure

1.5.6.9 second order elastic-perfectly plastic analy-
sis

structural analysis based on moment/curvature relation-
ships consisting of a linear elastic part followed by a
plastic part without hardening, performed on the ge-
ometry of the displaced (or deformed) structure

1.5.6.10 elasto-plastic analysis (first or second or-
der)

structural analysis that uses stress-strain or mo-
ment/curvature relationships consisting of a linear elas-
tic part followed by a plastic part with or without harden-

ing

NOTE In general, it is performed on the initial structural ge-
ometry, but it may also be applied to the geometry of the dis-
placed (or deformed) structure.

1.5.6.11 rigid plastic analysis

analysis, performed on the initial geometry of the struc-
ture, that uses limit analysis theorems for direct as-
sessment of the ultimate loading

NOTE The moment/curvature law is assumed without elastic
deformation and without hardening.

1.6 Symbols
For the purposes of this European Standard, the

following symbols apply.
NOTE The notation used is based on ISO 3898:1987

Latin upper case letters
A Accidental action
Aq Design value of an accidental action

Agq Design value of seismic action

Agk Characteristic value of seismic action
Cq Nominal value, or a function of certain
design properties of materials

E Effect of actions

Eq Design value of effect of actions

Eqgst  Design value of effect of destabilising
actions

Essot  Design value of effect of stabilising
actions

F Action

Fq Design value of an action
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Fy XapakTepuctuyHa BenuymHa aii

Frep PenpeseHTaTnBHaA BenuuuHa aii
MocTinHa pis

Gq PoapaxyHkoBa Benn4ymMHa nocTinHoI Ail

Gyint HWKHA po3paxyHkoBa BenvyuHa NocTinHoT ail

Gysap BepxHsa po3paxyHkoBa Benu4MHa NOCTIMHOI Ail

Gy XapakTepuctmyHa BefimdnHa nocTinHOT
nii

Gy XapakTepucTuyHa BenNuYMHa NoCTiMHOT Aji |

Gyisup ! Guiint BepxHa/HWXKHA xapakTepucTuyHa Benu-
YMHA MOCTINHOI Ail |

P BignosigHa penpeseHTaTuBHA BENU-
YMHa Aii nonepeaHbOro HanpyxeHHs (aue. EN
1992 - EN 1996 Ta EN 1998 -EN 1999)

Py PospaxyHkoBa Benu4ymHa gii nonepea-
HBbOrO HaMNpPY>KeHHs!

Py XapakTepucTmyHa BenmyunHa gii none-
peaHboro HanpyXeHHs

P CepepaHs Benu4ynHa Aii nonepegHboro
HanNpyXeHHA

Q MepemiHHa gis

Qq Po3paxyHkoBa BenuuMHa nepemiHHoT
aii

Qx XapakTepucTuyHa BenmymHa ogHiel
nepemiHHoi gii

Qx1 XapaktepucTudHa BennymHa npoBigHOT nepemiH-
Hoi aii 1

Qx)  XapakTepucTuyHa BenuyuHa CynyTHbOI NepemiH-
HoI aiji i

R MiyHicTb

Rg PospaxyHkoBa BenuinHa MilHOCTi

Rk XapaktepucTuyHa BenuymHa MilHoCTI

X BnactuBicTb MaTepiany

Xqg Po3paxyHkoBa BenuyMHa BNacTUBOCTI
martepiany

Xk XapaKkTepucTmyHa BenMy4nHa Bnactum-

BOCTi MaTepiany

JlamuHcbkKi mani nimepu

(ofl

Ak

anom

Po3paxyHKOBi BENMYNHY reoMeTpuy-
HUX AaHuX

XapakTepuUCTUYHI BEMNYMHU reomeT-
PUYHUX OaHUX

HomiHanbHa BenuynHa reoMeTpuyYHUX gaHnx

["opr3oHTanbHe nepeMillleHHs1 KOHCT-
pyKUii abo enemMeHTa KOHCTPYKLUii

F

Frep

Gy
Ga,int
Gy sap
Gy

Gy

Characteristic value of an action
Representative value of an action

Permanent action

Design value of a permanent action

Lower design value of a permanent
action

Upper design value of a permanent
action

Characteristic value of a permanent
action

Characteristic value of permanent
action j

Gyisup / Gijnt  Upper/lower characteristic value

P

Py

Py

Qq

Q«

Q.1

Qi

Ry
Ry

X

of permanent action j

Relevant representative value of a
prestressing action (see EN 1992 to
EN 1996 and EN 1998 to EN 1999)

Design value of a prestressing action

Characteristic value of a prestressing
action

Mean value of a prestressing action

Variable action

Design value of a variable action

Characteristic value of a single variable
action

Characteristic value of the leading variable ac-
tion 1

Characteristic value of the accompanying varia-
ble action /

Resistance

Design value of the resistance
Characteristic value of the resistance
Material property

Design value of a material property

Characteristic value of a material
property

Latin lower case letters

(of}

(0%

Cthm

Design values of geometrical data

Characteristic values of geometrical
data

Nominal value of geometrical data

Horizontal displacement of a structure
or structural member



w

BepTukanbHe nepeMillleHHs enemMeHTa
KOHCTPYKLUiT

Ipeubki eenuki nimepu

Aa

3MiHa HOMiIHaNbHUX reOMEeTPUYHUX
pPO3MipiB 3 METOK BpaxyBaHHS B PO3pPaxyHKy,
Hanpwvknag, OLuiHKX BNANBY HEAOCKOHANOoCTeN

Ipeusbki mani nimepu

|4

4

YE

Yy

Yo

Yas

YGs

yl
Ym

Ym

Yp

Yq

YQ

Yo
YRrd

Ysd

YacTtkoBuii koediuieHT (6esneka abo
eKkcnnyarauiviHa npuaaTHICTb)

YacTkoBui koedoilieHT ons aiv, wo 6epe oo
yBaru BiporigHicTb HECIPUATNBUX BiaXMUMEHb
BEJSIMYUH iR Bif penpe3eHTaTUBHMNX BESTUYUH

YacTkoBui koedilieHT ons 4in, wo
TakoX BpPaxOBYE HEBU3HAYEHOCTI Ta PO3MipHI
Bapiauii mogeni

YacTkoBui koedilieHT Ans NOCTiIMHMX

4in, wo 6epe Oo yBaru BiporigHiCTb HECNpUAT-
NMBUKX BigXWNEHb BENWYUH AiN Big penpeseHTa-
TUBHUX BENUYNH

YacTkoBui koedilieHT Ans noCTinHMX
AiM, WO TaKoX BpaxOBYE HEBW3HAYEHOCTI Ta
po3MipHi Bapiauii mogeni

YacTkoBui koedilieHT Ans nocTinHol
Al |

sup | Vao,nt HacTKoBMI KoedilieHT Ana NocTinHOI Aii;

npuv NigpaxyHKy BePXHbOI/HWKHBbOT pO3paxyHKo-
BUX BENNYUH
dakTop 3HaummocTi (aue. EN 1998)

YacTkoBuin koedilieHT anga Bnactu-
BOCTi MaTepiany

YacTkoBuii koedilieHT Ana BNacTUBOCTI
MaTepiany, Lo TaKoX BpaxoBYe HEBW3HAYEHO-
CTi Ta po3MipHi Bapiauii mogeni

YacTkoBuin koediuieHT ang giv none-
peaHboro HanpyxeHHs (aus. EN 1992-EN 1996
Ta EN 1998 - EN 1999)

YacTkoBuin koedilieHT ana nepemiHHnx

4in, wo 6epe 0o yBaru BipOrigHiCTb HECTPUAT-
nuBMX BiOXWIEHb BENWYMH AiN Big penpeseHTa-
TUBHUX BENNYMH

YacTkoBui koedilieHT ons nepemiHHmnX
OiN, WO TaKoX BpaxoBYye HEBU3HAYEHOCTI Ta
po3MipHi Bapiauii mogeni

YacTkoBui koedilieHT ansa nepeMiHHOI aii i

YacTkoBui koedilieHT, AKnin NoB'a3aHni 3 He-
BM3HAYEHICTIO MoAeni onopy

YacTkoBuii koeilieHT, KU NoB'A3aHnii 3 He-
BM3HAYeHICTIO Aii Ta/abo mogennto pesynbtaTy

aii
MepeBogHUN KoemilieHT
KoedilieHT 3MmeHLweHHs

KoediuieHT ona komOiHaLUiNHOT BENMNYMHKN Nepe-
MiHHOT aii
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Vertical deflection of a structural
member

Greek upper case letters

Aa

Change made to nominal geometrical
data for particular design purposes, e.g. as-
sessment of effects of imperfections

Greek lower case letters

4
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Yg

Yo

YGs

Yas

vl
Ym

Ym

Yp

Yq

Ya

Yo
Yrd

Ysd

Wo

Partial factor (safety or serviceability)

Partial factor for actions, which takes account
of the possibility of unfavourable deviations of
the action values from the representative values

Partial factor for actions, also accoun-
ting for model uncertainties and dimensional
variations

Partial factor for permanent actions,

which takes account of the possibility of unfa-
vourable deviations of the action values from
the representative values

Partial factor for permanent actions,
also accounting for model uncertainties and
dimensional variations

Partial factor for permanent action j

sup ! Yasint Partial factor for permanent action./ in cal-

culating upper/lower design values

Importance factor (see EN 1998)

Partial factor for a material property

Partial factor for a material property,
also accounting for model uncertainties and di-
mensional variations

Partial factor for prestressing actions
(see EN 1992 to EN 1996 and EN 1998 to EN
1999)

Partial factor for variable actions, which

takes account of the possibility of unfavourable
deviations of the action values from the repre-
sentative values

Partial factor for variable actions, also
accounting for model uncertainties and dimen-
sional variations

Partial factor for variable action /

Partial factor associated with the uncertainty of
the resistance model

Partial factor associated with the uncertainty of
the action and/or action effect model

Conversion factor
Reduction factor

Factor for combination value of a variable ac-
tion
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W KoegilieHT ans YyacToi BennimHu
nepemiHHoT gii

W, KoediuieHT ons kBasinocTinHOT BENu-
YUHW NepeMiHHOI ail

Poznin 2 BUMOI'UN

2.1 OcHOBHi BUMoOru

(1)P KoHcTpyKkuiss moBuHHa OyTWM CKOHCTpyWoBaHa Ta
BMKOHaHAa TakK, OO NpOTAromM NpuU3Ha4YeHoro XXUTTEBOMO
LMKy 3 BignoBigHMMKU CTYNEHEM HaAiNHOCTI Ta eKOHOo-
MiYHOCTI BOHa:

- BUTpUMYyBasna BCi MOXNMBI Aii Ta BAAMBW nNig Yac i
3BEJEHHS | BUKOPUCTAHHS Ta

- 3anuuwanacs npuaaTHOK 40 BUKOPUCTaHHS, AN SIKOro
BOHa Byna npusHadeHa.

(2)P KoHcTpykKLuisi noBMHHA ByTU CKOHCTpyroOBaHa 3 Big-
NoBiQHOIO:

- HECYYOH0 34aTHICTIO,

- eKkcnnyartauiinHoO NpuMaaTHICTIO Ta

- IOBrOBIYHICTIO.

(3)P Y Bunagky noxexi Hecyya 34aTHICTb NOBUHHA Oy-
TW OCTaTHBLOK NPOTSArOM BM3HAYEHOrO Nepiogy vacy.

MPUMITKA. OuB. Takox EN 1991-1-2

(4)P KoHCTpyKUisi moBMHHa OyTW CKOHCTpyWoBaHa Ta
BMKOHaHa TakK, Wwob He 3a3HaBaTK MOLUIKOAKEHb BHaCHi-
OOK:

- BUOYyXYy,

- yoapis 1a

- HacnigkiB noAcbKOi NOMUMKU Yy PO3Mipi, HE nponop-
LinHOMY MepLUONPUYUHI.

NPUMITKA 1. lMogii, siki HeoOXigHO BpaxoByBaTu, Y3romxy-
I0TbCS ANA iHOUBIQYanbHOro NPOEKTy 3aMOBHUKOM Ta BiAMNOBI-
OHUM OpraHom.

MPUMITKA 2. Moganbwa iHopmauis HagaHa B EN 1991-1-
7.

(5)P ToTeHUinHi pyvHYBaHHA MOBWHHI BYTU BUKITHOYEHI
abo obmexeHi 3aBasaku BUOOpy ogHOro abo OeKinbKox 3
Takoro:

- YHUKHEHHSI, YCYHEHHS1 abo 3HWXKEeHHS Hebesaneku, sKin
Moxxe ByTu nigaaHa KOHCTPYKLiS;

- BUBIp KOHCTPYKUINHOT hOpMMU, LLO € ManoyyTNnBo o
Hebe3nekun, WO po3rnsgaeTbes;

- BUOIp KOHCTPYKTUBHOI (hOPMU Ta MPOEKTYBAHHS, SKi
MOXYTb 3abe3neunty agekBaTHy UINICHICTb KOHCTPYKLi
MpW YCYHEHHI OKpemoro enemMeHTa abo obmexeHoi yac-
TUHW KOHCTPYKLUii, abo npu BUHWKHEHHI OOMYCTMMOrO
10KarnbHOro PyMHYBaHHS;

- YHUKHEHHA, HaCKINbKM Le € MOXMINBUM, BUKOPUCTAHHA
KOHCTPYKTUBHUX CUCTEM, LLLO MOXYTb HecnogiBaHo py|7|-
HYBaTUCb;

- 00'eAHaHHSI KOHCTPYKTUBHUX EMEMEHTIB.

(6) OCHOBHi BUMOTY MOBUHHI OYTW BUKOHAHI 3aBOSKM:

- BUOOpyY npuaaTHUX MaTepianis,

- BiAMNOBIOHOMY PO3paxyHKy Ta HaNEXHUM KPECIIEHHAM
Ta
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(O] Factor for frequent value of a variable
action
W, Factor for quasi-permanent value of

a variable action
Section 2 REQUIREMENTS

2.1 Basic requirements

(1)P A structure shall be designed and executed in such
a way that it will, during its intended life, with appropri-
ate degrees of reliability and in an economical way

- sustain all actions and influences likely to occur during
execution and use, and
- remain fit for the use for which it is required.

(2)P A structure shall be designed to have adequate:

- structural resistance,
- serviceability, and
- durability.

(3)P In the case of fire, the structural resistance shall be
adequate for the required period of time.
NOTE See also EN 1991-1-2

(4)P A structure shall be designed and executed in such
a way that it will not be damaged by events such as:

- explosion,

- impact, and

- the consequences of human errors, to an extent dis-
proportionate to the original cause.

NOTE 1 The events to be taken into account are those
agreed for an individual project with the client and the relevant
authority.

NOTE 2 Further information is given in EN 1991-1-7.

(5)P Potential damage shall be avoided or limited by
appropriate choice of one or more of the following:

- avoiding, eliminating or reducing the hazards to which
the structure can be subjected;

- selecting a structural form which has low sensitivity to
the hazards considered;

- selecting a structural form and design that can survive
adequately the accidental removal of an individual
member or a limited part of the structure, or the occur-
rence of acceptable localised damage;

- avoiding as far as possible structural systems that can
collapse without warning;

- tying the structural members together.

(6) The basic requirements should be met:
- by the choice of suitable materials,

- by appropriate design and detailing, and



- BU3HAYEHHIO MpoLeayp KOHTPOM MPOEKTYBaHHS, BU-
pPOGHMLTBA, 3BEAEHHSI Ta BUKOPUCTaHHS, SiKi BiAHOCATb-
CSl IO KOHKPETHOTO MPOEKTY.

(7) MonoxeHHa Po3sginy 2 NOBUHHI TNymMauuTuUCb Bpa-
XOBYIOYM, WO MNPOEKTYBaHHSA BUKOHYETLCH 3 Heobxid-
HO KBanidikawuieto i peTenbHICTI0 3 BpaxyBaHHAM OCO-
bnmBocTen cepepoBuwa i 6asylouMCb Ha CyyYacHUX
3HAHHAX Ta HanexHin npakTuui, AKi iCHylTb nig 4ac
NPOEKTYBaHHSA Cropyau.

2.2 KepyBaHHA HapinHicTIO

(1)P HaginHicTb, sika BUMaraeTbCs Big KOHCTPYKLT, Bif-
noBiaHo o EN 1990 6yne gocsarHyTa:

a) 3aBASKM NMpoeKTyBaHHI 3rigHo 3 EN 1990 - EN 1999
Ta

0) 3aBgsaku
- HanexHOMy BMKOHAaHHIO Ta
- 3ax04aMm 3 KepyBaHHS SKICTHO.

NMPUMITKA. Oue. 2.2(5) Ta JogaTok B

(2) Cepepn iHWOro pisHi piBHI HaAIMHOCTI MOXYTb ByTK
NPUAHATI:

- ANSA Hecy4yoi 34aTHOCTI;

- ANs ekcnnyaTauinHoT NnpuaaTHOCTI.

(3) Mpwn BMOOPI piBHIB HAZIAHOCTI AN BiANOBIAHOT KOHC-
Tpykuii cnig 6patn oo yearu BignoBigHi dhakTopwu, sKi
BKITHOYAIOTh!
- MOXIMBI NpUYMHM Ta /abo pexum OOCATHEHHST rpaHu-
YHOrO CTaHy;

- MOXITMBI HacMigKN pyMHYBaHHS, SKi CTOCYIOTLCSA pUsn-
Ky 4N XUTTSA, TiINECHUX YLWKOAKEHb, NOTEHUIMHUX eKO-
HOMIYHWX BTpPAaT;

- CyCrinbHe HENPUHATTA PYNHYBaHHS;

- BUTpaTW Ta npouenypu, HeobXiaHi ANnst 3MEHLLIEHHS
PU3NKY PyMHYBaHHS.

(4) PiBHi HagiHOCTI, O BUKOPUCTOBYOTLCA ANA Bigno-
BIHOI KOHCTPYKLUiT, MOXYTb OYTU BU3HAYEHi OOHUM 3
HacTynHux abo o6oma cnocobamu:

- KnacudikaLielo KOHCTPYKLUIT B LinoMy;
- Knacudikaui€eto i KOMNOHEHTIB.
MPUMITKA. [nB. Takox aogaTtok B

(5) PiBHi HaginHOCTI BIQHOCHO Hecy4oi 34aTHOCTI Ta
eKkcnnyaTauiiHol NpuaaTHOCTI MOXYTb JOCAraTUCH Bia-
noBigHOO KOMOiHaLiEeto:

a) MPEBEHTMBHUX Ta 3aXUCHUX 3axX0AiB (Hanpuknag,
CTBOPEHHSAM 3axucHux 6ap'epis, akTMBHUMU Ta nacuB-
HUMUW 3aXUCHUMW 3aX04aMU MPOTU NOXEXi, 3aXMCHUMMU
3axogamu NpoTy PU3NKY NOSIBU KOPO3ii, TakuMm Ak da-
pbyBaHHs abo kKaTOAHMI 3aXUCT);

b) 3axogaiB, L0 BiAHOCATLCA A0 MPOEKTHUX PO3PaxyHKiB:
- penpe3eHTaTUBHNX BENNYUH iR,
- BUOOPY YaCTKOBMX KOEMILiEHTIB;

C) 3axopiB, L0 BIAHOCATLCS A0 KEPYBAHHS AKICTHO;

d) 3axopiB, siki MalwTb Ha MeTi 3MEHLUEHHS NOMMUMOK
Nnpyv NPOEKTYBaHHI i 3BEOEHHi KOHCTPYKUIN Ta rpyoux
MNOACBEKUX MOMUITOK;
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- by specifying control procedures for design, produc-
tion, execution, and use relevant to the particular pro-
ject.

(7) The provisions of Section 2 should be interpreted on
the basis that due skill and care appropriate to the cir-
cumstances is exercised in the design, based on such
knowledge and good practice as is generally available
at the time that the design of the structure is carried out.

2.2 Reliability management

()P The reliability required for structures within
the scope of EN 1990 shall be achieved:

a) by design in accordance with EN 1990 to
EN 1999 and

b) by
- appropriate execution and
- quality management measures.

NOTE See 2.2(5) and Annex B

(2) Different levels of reliability may be adopted inter
alia:

- for structural resistance;

- for serviceability.

(3) The choice of the levels of reliability for a particular
structure should take account of the relevant factors,
including:

- the possible cause and /or mode of attaining a limit
state;

- the possible consequences of failure in terms of risk to
life, injury, potential economical losses;

- public aversion to failure;

- the expense and procedures necessary to reduce the
risk of failure.

(4) The levels of reliability that apply to a particular
structure may be specified in one or both of the follow-
ing ways:

- by the classification of the structure as a whole;
- by the classification of its components.
NOTE See also Annex B

(5) The levels of reliability relating to structural re-
sistance and serviceability can be achieved by suitable
combinations of:

a) preventative and protective measure's (e.g. imple-
mentation of safety barriers, active and passive protec-
tive measures against fire, protection against risks of
corrosion such as painting or cathodic protection);

b) measures relating to design calculations:
- representative values of actions;
- the choice of partial factors;

€) measures relating to quality management;
d) measures aimed to reduce errors in design and exe-
cution of the structure, and gross human errors;
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€) iHLWKMX 3axogiB, WO BiAHOCATLCS A0 TaKMX iHLLMX
NMPOEKTHNX acneKTiB:

- OCHOBHI BMMOTY;

- CTYMiHb XMBYYOCTi (KOHCTPYKTMBHA LiNICHICTL);

- JOBrOBIYHICTb, BKNOYaOUn BUOIp MPOEKTHOrO CTPOKY
cnyxoéu;

- CTYNiHb Ta AKICTb NONepeaHix JoCMiAXeHb I'PYHTIB Ta
MO>IMBOTO BMNIIMBY HABKOMMULUHBOIO CepeaoBuLLa;

- TOYHICTb BUKOPUCTAHUX MEXaHIYHUX MOAdenNen;

- BUrOTOBJIEHHS AeTalnbHUX KPECTEHD;

f) epekTMBHOro BUKOHAHHS, TOGTO BiANOBIAHO 4O CTaH-
AapTiB BUKOHaHHSA pobiT 3rigHo 3 EN 1991 — EN 1999;

g) agekBaTHMX NpoLeayp iHCnekuii Ta NoTo4YHOro 006-
CNYroByBaHHS, BU3HAYEHNX B NPOEKTHIN AOKYMeHTaLil.

(6) 3axoam 3 nonepeaXeHHs NOTEHUIMHUX NPUYUH PYR-
HyBaHHs Ta/abo 3aMeHLeHHS X HacnigkiB MOXYTb 3a
BignoBigHMXx ob6ctaBunH OyTN B3aeMo3aMiHHUMM, B 06-
MEeXEeHOMY CTYMeHi, 3@ yMOB NiGTPMMKU PiBHA HaAivHO-
CTi, SKUA BUMaraeTbCsl.

2.3 MpoeKkTHU1 TepMiH eKcnnyaTauii

(1) MNpoekTHUI TepMiH ekcnnyaTauii cnopyan NnoBMHEH
OyTV BU3HAYEHUM.

MPUMITKA. IHankaTuBHI KaTeropii HaBeaeHi B Tabnuui 2.1.

Benuuunnu, siki HaBegeHi B Tabnuui 2.1, MOXyTb TaKoX BMKO-
pPUCTOBYBATUCh AN BU3HAYEHHST eKCrnnyaTauiiHuX SKOCTen,
SKi 3anexartb Big Yacy (Hanpuknag, po3paxyHkiB Ha BTOMY).

[wvB. Takox gogaTok A.

e) other measures relating to the following other design
matters:

- the basic requirements;

- the degree of robustness (structural integrity);

- durability, including the choice of the design working
life;

- the extent and quality of preliminary investigations of
soils and possible environmental influences;

- the accuracy of the mechanical models used;

- the detailing;

f) efficient execution, e.g. in accordance with execution
standards referred to in EN 1991 to EN 1999.

g) adequate inspection and maintenance according to
procedures specified in the project documentation.

(6) The measures to prevent potential causes of failure
and/or reduce their consequences may, in appropriate
circumstances, be interchanged to a limited extent pro-
vided that the required reliability levels are maintained.

2.3 Design working life

(1) The design working life should be specified.

NOTE Indicative categories are given in Table 2.1. The values
given in Table 2.1 may also be used for determining time-
dependent performance (e.g. fatigue-related calculations).
See also Annex A.

Tabnuusa 2.1 - IHOUKATUBHUIA NPOEKTHUI TEPMIH ekcnnyaTtauii

KaTeropii npoekTHoro | |HAMKaTUBHMI NPOEKTHUNA
. . Mpuknagu
TEPMiHy cnyxbu TEPMIiH Cryx6m (pokm)

1 10 Tumyacosi cnopyam

> 10-25 3MiHHI YacTuHKU cnopyau, Hanpuvkniag, NPonbOTHI Byaisni
KO310BOro KpaHa, onopu

3 15-30 Cinbcbkorocnogapchbki Ta nogibHi 6ygisni

4 50 ByaisenbHi cnopyau Ta iHwWwi Byaisni 3aransHOro npusHa-
YeHHS

5 100 MOHy.N.IeHTaJ'IbHi. OyaiBenbHi CTPYKTYpKU, MOCTU, Ta iHWI Lu-
BifIbHi iHXXEHepHi cnopyAam

[aTtnca ik TMMYacoBi.

“J Cnopyam abo yacTuHM cnopya, Lo MOXyTb po36upaTuCs AN NOBTOPHOMO BUKOPUCTAHHS, HE NOBUHHI po3rns-

Table 2.1 - Indicative design working life

Design working life cate- | Indicative design working life |

gory (years) Examples
1 10 Temporary structures
2 10to 25 Replaceable structural parts, e.g. gantry girders, bearings
3 15-30 Agricultural and similar structures
4 50 Building structures and other common structures
5 100 Monumental building structures, bridges, and other civil

engineering structures

as temporary.

" Structures or parts of structures that can be dismantled with a view to being re-used should not be considered
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2.4 loBroBiYHiCTb

(1)P KoHcTpykuito cnig npoekTyBaTu Tak, Wwob 1i 3HoLw Y-
BaHHSI MPOTArOM MPOEKTHOro TepMiHy crnybu He nori-
pLyBano ekcnnyaTauifHUX XapakTepuUCTUK KOHCTPYKLLT,
HWXXYe BM3HAYeHMX NoKasHUKiB, bepyyn 4O yBary BNvB
HaBKONULLHLOIO cepefoBuLLla Ta nepeabdbavyeHnn piBeHb
NMOTOYHOrO 06CYroByBaHHS.

(2) Ona pocsirHeHHs HeOBXiAHOT AOBrOBIYHOCTI KOHCTPY-
Kuii Mmae 6paTtuncs Oo yBaru Take:

- Npu3HayeHe abo nepenbadeHe BUMKOPUCTaHHSI KOHC-
TPYKUT;

- 060B'AI3KOBI PO3paxyHKOBI KpUTEPIT;

- OYiKyBaHi YMOBW HaBKOJIULLHBOIO CEPeoBULLA;

- CKrag, BNacTMBOCTI Ta XapaKTepuUCTMKN MaTtepianiB Ta
BNpOOIB;

- BITAaCTUBOCTI I'PYHTIB;
- BUBIp KOHCTPYKTUBHOI CXeMMU;

- hopma enemeHTIB i BUrOTOBMEHHS AeTarnbHUX Kpec-
NeHb KOHCTPYKLi;

- piBeHb kBanidikauii BUKOHaHHSA pOBIT Ta piBEHb KOHT-
ponto;

- BigMoBigHi 3axMCHi 3axoau;

- nepepnbayeHe NOTOYHE OOCNYroByBaHHS MNPOTATOM
MPOEKTHOro TePMiHY CIyXGU.

NMPUMITKA. BignosigHi gokymeHtn 3 EN 1992 - EN 1999 Bu-
3Ha4aloTb OOUIMbHI 3aX0AKn 3i 3HWXKEHHS 3HOLLYBaHHS.

(3)P YMOBW HaBKONULLHBOIO cepefoBuLLA MOBUHHI ByTH
BM3HA4YeHi Ha cTagii NMpoeKTyBaHHA Tak, Wwob MoxHa
Oyno ouiHUTK iX BNNIMB Ha JOBrOBIYHICTb Ta BXWUTK Bif-
NoBIOHMX 3axofiB AN 3axucTy martepianis, siki BUKOpU-
CTaHi Yy KOHCTPYKLUII.

(4) CTtyniHb 3HOLLYBaHHS MOXINMBO OLHUTK Ha 6asi po-
3paxyHKiB, eKcrnepuMeHTarnbHUX AocnifXeHb, AocBigy
nonepegHboro 6yaiBHMUTBa abo koMbBiHauii uux acnek-
TiB.

2.5 KepyBaHHA siKicTIO

(1) Ona cTBOpEHHA KOHCTPYKLIT, Wo Bignosigae BUMO-
ram Ta npunyweHHsaM, 3pobrneHMmM npu NpPOeKTYBaHHI,
cnig, BXUTK BiANOBIAHMX 3axofiB 3 KepyBaHHSA AkicTio. Lli
3axo4un CKnagarTbeA 3:

- BU3HAYEHHS BUMOT A0 HadiMHOCTI,

- OpraHisauinHi 3axogu Ta

- 3[iNCHEHHS KOHTPOJSIIO Ha CTadidgxX NPOEeKTyBaHHS, 3Be-
OEHHs1, ekxcnnyaTauii Ta NOTOYHOro o6CryroByBaHHS.

MPUMITKA. EN ISO 9001:2000 € npuMAHATHOIO OCHOBOI Ansi
3axofiB 3 KepyBaHHS SKICTIO, Ae Lie 0brpyHTOBaHO.
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2.4 Durability

(1)P The structure shall be designed such that deterio-
ration over its design working life does not impair the
performance of the structure below that intended, hav-
ing due regard to its environment and the anticipated
level of maintenance.

(2) In order to achieve an adequately durable structure,
the following should be taken into account:

- the intended or foreseeable use of the structure;

- the required design criteria;
- the expected environmental conditions;

- the composition, properties and performance of the
materials and products;

- the properties of the soil;
- the choice of the structural system;

- the shape of members and the structural detailing;

- the quality of workmanship, and the level of control;

- the particular protective measures;

- the intended maintenance during the design working
life.

NOTE The relevant EN 1992 to EN 1999 specify
appropriate measures to reduce deterioration.

(38)P The environmental conditions shall be identified at
the design stage so that their significance can be as-
sessed in relation to durability and adequate provisions
can be made for protection of the materials used in the
structure.

(4) The degree of any deterioration may be estimated
on the basis of calculations, experimental investigation,
experience from earlier constructions, or a combination
of these considerations.

2.5 Quality management

(1) In order to provide a structure that corresponds to
the requirements and to the assumptions made in the
design, appropriate quality management measures
should be in place. These measures comprise:

- definition of the reliability requirements,

- organisational measures and

- controls at the stages of design, execution, use and
maintenance.

NOTE EN ISO 9001:2000 is an acceptable basis for quality
management measures, where relevant.
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Po3zain 3 MPUHLUUMNU PO3PAXYHKY 3A TrPAHUY-
HAMU CTAHAMU

3.1 3aranbHi NONOXeHHA

(1)P Cnig po3pi3HATK rpaHUYHi CTaHu 3a Hecy4doro 3aa-
THICTIO Ta FPaHWYHi CTaHW 3a ekcnnyaTauinHow npuaa-
THICTIO.

MPUMITKA. Y gesknx Bunagkax HeoOXxigHi AoaaTkoBi nepesi-
pKW, Hanpuknag, Ans rapaHTyBaHHs 6e3neku LOPOXKHbOro
pyxy.

(2) MepeBipka ogHiel 3 BOX KaTeropi rpaHUYHKUX CTa-
HiB MOXxe OyTW MponyLlieHa 3a yMOBM HasiBHOCTi JOCTa-
THbOI iHpOpMaLii, lka OBOAUTL, LWO US KaTeropia 3a-
OOBOMNbHAETLCA 3aBOSAKM iHLUIN.

(3)P 'paHWYHi cTaHW NOBUHHI BYTM NOB'I3aHUMM 3 PO3-
paxyHKOBMMW cuTyauiamu, ame. 3.2.

(4) PospaxyHKoBi cuTyaLii NOBUHHI KnacudikyBaTucs sk
NoCTiNHI, nepexiaHi abo BMnagkosi, anBe. 3.2.

(5) MepeBipka rpaHU4YHNX CTaHIB, AKi NOB'A3aHi 3 3ane-
XHUMK Big 4yacy edpektamu (Hanpwknag, BTomMa), no-
BMHHa NPOBOAUTUCH 3 BPaxyBaHHSIM NMPOEKTHOrO TepMi-
HY CNY>X6U KOHCTPYKLT.

NMPUMITKA. Hanbinbw 3anexHumun Big yacy edektamu €
HaKoMM4yBaHi.

3.2 Po3paxyHkoBi cutyauii

(1)P BignoBigHi po3paxyHKoBi cuTyauii cnig BuobupaTw,
6epyun fo yBarM 06CTaBWMHU, 33 SIKUX KOHCTPYKLiS Mo-
BMHHA BUKOHYBaTW BRACHi OYHKLT.

(2)P PospaxyHkoBi cuTyauii NOBUHHI KnacudikysaTncs
AK Taki:

- MOCTIVHI po3paxyHKOBi cuTyadii, AKi BIQHOCATbCA A0
YMOB HOPMarbHOro BUKOPUCTaHHS;

- NepexigHi po3paxyHKoBi cuTyauii, ki BiZHOCATLCA A0
TMMYacoBUX NS i€l KOHCTPYKUIT yMOB, Hanpuvknag, nig
Yac BMKOHAHHS abo peMOHTY KOHCTPYKLT;

- BMNagKoBi po3paxyHKOoBi cuUTYyaLil, SKi BiAHOCATbLCSA 00
BMKITIOYHNX YMOB CTOCOBHO KOHCTPYKLUIi, abo ix BnnuBy
Ha KOHCTPYKLUIito, Hanpuknag, noxexa, subyx, Bnnuns
HacnigKiB nokarisoBaHoro pymHyBaHHs;

- CEMCMIiYHi pO3paxyHKOBi cuTyaLlii, SKi BigHOCATbCA 0
YMOB, KOIM KOHCTPYKLUIS 3a3Hae Bnnuey 3 60Ky npupoa-
HUX CENCMIYHUX CUIT.

MPUMITKA. IHdopmauis Wwoao cneumndivyHnx pospaxyHKOBUX
CUTYyaUi y Mexax KOXHOro 3 Luux knacis HasegeHa y EN 1991
- EN 1999.

(3)P BubpaHi po3paxyHKoBi cuTyauil MOBWHHI OyTn y
MOBHIN Mipi CyBOPUMMW i Pi3HOMAHITHUMM, OO BUKOHY-
Banmcs BCi YMOBW, BUHUKHEHHS SIKUX MOXe ByTu Kopek-
THO nepenbayeHe NPOTArOM 3BeAEHHS Ta BUKOPUCTaH-
HS1 cnopyaw.

3.3 N'paHuy4Hi cTaHM 3a Hecy4olo 3AaTHICTIO

(1)P MpaHWYHi cTaHK, WO CTOCYIOTLCS:
- Besneku nogen Ta/abo
- Be3nekun KOHCTPYKLi

NOBUHHI ByTW KNacudikoBaHi SIK rpaHWUYHi CTaHW 3a He-
CY4OIl 30aTHICTIO.

Section 3 PRINCIPLES OF LIMIT STATES DESIGN

3.1 General

()P A distinction shall be made between ultimate limit
states and serviceability limit states.

NOTE In some cases, additional verifications may be needed,
for example to ensure traffic safety.

(2) Verification of one of the two categories of limit
states may be omitted provided that sufficient in-
formation is available to prove that it is satisfied by the
other.

(3)P Limit states shall be related to design situations,
see 3.2.

(4) Design situations should be classified as persistent,
transient or accidental, see 3.2.

(5) Verification of limit states that are concerned with
time dependent effects (e.g. fatigue) should be related
to the design working life of the construction.

NOTE Most time dependent effects are cumulative.

3.2 Design situations

()P The relevant design situations shall be selected
taking into account the circumstances under which the
structure is required to fulfil its function.

(2)P Design situations shall be classified as follows:

- persistent design situations, which refer to the condi-
tions of normal use;

- transient design situations, which refer to temporary
conditions applicable to the structure, e.g. during execu-
tion or repair;

- accidental design situations, which refer to exceptional
conditions applicable to the structure or to its exposure,
e.g. to fire, explosion, impact or the consequences of
localised failure;

- seismic design situations, which refer to conditions
applicable to the structure when subjected to seismic
events.

NOTE Information on specific design situations within each of
these classes is given in EN 1991 to EN 1999.

(3) P The selected design situations shall be sufficiently
severe and varied so as to encompass all conditions
that can reasonably be foreseen to occur during the
execution and use of the structure.

3.3 Ultimate limit states

(1)P The limit states that concern:
- the safety of people, and/or
- the safety of the structure

shall be classified as ultimate limit states.



(2) B pesknx obcTaBMHAX rpaHWYHI CTaHW, WO CTOCY-
IOTbCS 3aXUCTY BMICTY, cnig KnacudikyBaTn K rpaHUYHi
CTaHM 3a HECY4OI0 34aTHICTHO.

MPUMITKA. YMoBM UbOro Ans BiAnoBiAHOro MPOEKTY Y3ro-
OKYHOTbCS 3aMOBHUKOM i BiANOBiganbHUM OpPraHoM.

(3) CtaHn, wWo nepeaytoTb pyNHYBaHHIO KOHCTPYKLUIi, SKi
ONA CNPOLLEHHS po3rnsgalTbesl 3amiCTb camoro pyii-
HyBaHHS, MOXYTb TIYMauyuTUCh SIK FPaHWYHi CTaHW 3a
HEeCy4oto 34aTHICTIO.

(4)P Y BignoBigHMX BMNagkax NOBUHHI ByTW nepeBipeHi
Taki rpaHNYHi CTaHW 3a HECYYOI0 34AaTHICTHO:

- BTpaTa piBHOBarn KOHCTPyKLii abo 6yab-skoi il YacTu-
HW, LLLO PO3rNASAETLCA SK TBEpAE TiNno;

- pyrMHyBaHHS BHacnigok HagMipHoi gedopmadii, TpaH-

HTOM;
- PYMHYBaHHS BHAcnigoK BTOMM abo iHWMX 3anexHux
BiJ Yacy BMnuBiIB.

MPUMITKA. Pi3Hi rpynu yacTkoBux KoedilieHTiB NOB'A3aHi 3
Pi3HUMW FPaHNYHUMK CTaHaMKM 3a BTPATOK HECy4ol 30aTHOCTI,
ave. 6.4.1. PynHyBaHHS BHaCniAoK HagMipHOi Aedopmalii €
PYVHYBaHHAM KOHCTPYKLUii BHACMi4OK MexaHi4YHol BTpaTu CTil-
KOCTi.

3.4 M'paHny4Hi cTaHM 3a eKcnnyaTauiiHOK npupaTHi-
cTio

(1)P 'paHW4Hi cTaHw, siKi CTOCYOTBCS:

- OYHKULIOHYBaHHS KOHCTPYKLii ab0 enemeHTiB KOHCTpY-
KUiT 3@ HOpManbHUX YMOB eKkcnnyaTaLii;

- KOMPOPTY ntoaen;

- 30BHIWHbOrO BUrNsAy Oyaisens i cnopyAd, NOBUHHI
KnacudikyBaTuUCh SIK rpaHUYHi CTaHW 3a ekcrnnyaTtauin-
HOI NPUAATHICTIO.

MPUMITKA 1. Lo cTocyeTbcsa ekcnnyaTauinHOi NnpuaaTHOCTI,
TepMiH "30BHILLUHI BUrNSA" CTOCYETLCS CKOpiLLe Takux KpuTe-
piiB, SIK 3HAYHU NPOrMH Ta HAAMIPHI TPILLMHKN HiXX ecTeTuhKa.

MPUMITKA 2. 3asBuyan, BMMOIM LIOAO eKcnryaTauinHol
NPUAATHOCTI Y3roaXXytTbCs N1 KOXKHOrO OKPEMOTrO MPOEKTY.

(2)P Cnig po3pi3HATU 3BOPOTHI Ta HE3BOPOTHI rPaHNYHI
CTaHu ekcnnyaTauifHoT NpuaaTHOCTI.

(3) MepeBipka rpaHMYHNX CTaHIB 3a ekcnryaTaLliiHo
nNpuaaTHICTI0O MOBMHHA GasyBaTUCb Ha KpUTepisXx, Lo
CTOCYIOTbCA TaKMUX acnekTiB:
a) gedopmaldin, WO BNANBAKOTb HA
- 30BHiLWHIN BUMMSA,
- koMcopT KopucTyBauiB abo
- (OYHKUIOHYBaHHSA KOHCTPYKLUIl (BKITKOYHO 3
byHKLiOHYBaHHAM MalluH abo obcnyroByBaH
Hs1) 260 BUKNMKaOTb PYMHYBaHHsSI 03400NEeHHS
ab0 HEKOHCTPYKTUBHUMX €IEMEHTIB;
b) BiGpauin
- LU0 BMKMMKalOTb AuckoMdopT Ans niogen, abo
- WO 0OMeEXyTb YyHKLiOHaNbHY edhekTnB
HICTb KOHCTPYKLIii;
C) PYWHYBaHHS, O, BipOrigHO, HEraTMBHO BN
BaTUMYTb Ha
- 30BHIlWHIN BUrNaa,
- [JOBroBi4YHicTb abo
- OYHKLIOHYBaHHS KOHCTPYKLIl.
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(2) In some circumstances, the limit states that concern
the protection of the contents should be classified as
ultimate limit states.

NOTE The circumstances are those agreed for a particular
project with the client and the relevant authority.

(3) States prior to structural collapse, which, for simplici-
ty, are considered in place of the collapse itself, may be
treated as ultimate limit states.

(4)P The following ultimate limit states shall be verified
where they are relevant:

- loss of equilibrium of the structure or any part of it,
considered as a rigid body;

- failure by excessive deformation, transformation of the
structure or any part of it into a mechanism, rupture,
loss of stability of the structure or any part of it, includ-
ing supports and foundations;

- failure caused by fatigue or other time-dependent ef-
fects.

NOTE Different sets of partial factors are associated with the
various ultimate limit states, see 6.4.1. Failure due to exces-
sive deformation is structural failure due to mechanical insta-
bility.

3.4 Serviceability limit states

(1)P The limit states that concern:

- the functioning of the structure or structural members
under normal use;

- the comfort of people;

- the appearance of the construction works, shall be
classified as serviceability limit states.

NOTE 1 In the context of serviceability, the term "appearance"
is concerned with such criteria as high deflection and exten-
sive cracking, rather than aesthetics.

NOTE 2 Usually the serviceability requirements are agreed
for each individual project.

(2)P A distinction shall be made between reversible
and irreversible serviceability limit states.

(3) The verification of serviceability limit states should
be based on criteria concerning the following aspects:

a) deformations that affect

- the appearance,

- the comfort of users, or

- the functioning of the structure (including the
functioning of machines or services), or that
cause damage to finishes or non-structural
members;

b) vibrations

- that cause discomfort to people, or

- that limit the functional effectiveness of the
structure;

¢) damage that is likely to adversely affect

- the appearance,
- the durability, or
- the functioning of the structure.
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MPUMITKA. JoaaTtkoBi NONOXeHHS BiQHOCHO KpUTEPIiB eKc-
nnyaTauifnHoi NnpuaaTHOCTI HagaTbes y BianosigHux EN
1992 - EN 1999.

3.5 Po3paxyHOK 3a rpaHU4YHUM CTaHOM

(1)P PospaxyHOK 3a rpaHW4YHUMW CTaHaMW MOBWHEH
OasyBaTncA Ha BWUKOPUCTAHHI MoOAenen KOHCTPYKUIN i
HaBaHTaXEeHHS A1 BiANOBIOHNX rPAHNYHNX CTaHiB.

(2)P MNoBunHHO OyTN NepeBipeHO, WO FpaHUYHUIA CTaH
He nepeBULLEHU 3a BIOMNOBIOHUX PO3pPaxyHKOBUX Be-
NNYMH

- [iA,

- BnactmBocTen matepianis abo

- BnactmBocTen Bnpobis Ta

- TeOMETPUYHMX JaHUX,

- SKi BUKOPUCTaHI y Unx Moaensx.

(3)P lNepeBipka noBuHHa 6yTn BUKOHaHa Ans BCiX Bia-
MOBIOHUX PO3PaxyHKOBMX CUTyaUi Ta Crofy4vyeHb Ha-
BaHTaX€EHb.

(4) Bumoru 3.5(1)P noBuHHI JocsiraTncs 3aBAsKW BUKO-
pPUCTaHHIO MEeTody YacTKOBOro koedilieHTa, sikui onu-
caHui y po3gini 6.

(5) B sKkocTi anbTepHaTUBM MOXE BMKOPWUCTOBYBaTUCH
po3paxyHok, Lo 6e3nocepeHbo H6asyeTbca Ha MMOBIp-
HiCHOMY MeTog;.

MPUMITKA 1. BignosigHuii opraH Moxe Hagatu cneumaidHi
YMOBM ANs1 BUKOPUCTAHHS.

MPUMITKA 2. OcHoBM MOBIpHICHOro MeToAy AMB. y AoAaTKy
C.

(6)P BubpaHi po3paxyHKOBI cuTyalii NOBMHHI ByTn po3-
FMSAHYTI, @ CNONYYEeHHS KPUTUYHUX HaBaHTaXeHb - iAeH-
TUdIKOBaHI.

(7) Ona BsignosigHoi mepeBipkun MaTb ByTn BUBpaHI
BUMaZKN HaBaHTaXeHb, iAEeHTUMIKYIOUYN CYMICHI pO3-
TalwyBaHHA HaBaHTaXeHb, BMAM Aedopmadin Ta Hedo-
CKOHanocten, siKi MOXYTb po3rnsgaTucs ofHOYacHo 3
BU3HAYEHUMU NEPEMiHHUMU AiAMU Ta NOCTIMHUMU Ois-
MU,

(8)P Cnig 6patu go yBaru MOXNUBI BiOXUNEHHS il Big
HanNpsIMKIB Ta MicUb NpUKNagaHHs.

(9) Mogeni KOHCTPYKLUIi Ta HaBaHTaXXeHb MOXYTb OyTh
diznyHUMKN Mogensmn abo maTtemaTUdHUMKU Moaens-
M.

Po3spin 4 BA30BI NMEPEMIHHI

4.1 [ii Ta BUAN BNNUMBY HaBKOSNULIHLOrO cepeao-
BuLLA

4.1.1 Knacudikauis gin

(1)P B 3anexHocTi Big 3MiH y Yaci Aii noBuHHI knacudi-

KyBaTuCS Tak:

- nocTinHi aii (G), Hanpuknag, BnacHa Bara KOHCTPYK-
Ljin, cTauioHapHoro obnagHaHHs, AOPOXHbLOrO MOK-
pUTTS Ta HenpsaMi Aji, Wo BUKMMKaHi ycaaKolo Ta He-
PiBHOMipHUM OCIgaHHSIM I'PYHTIB;

- nepemiHHi gii (Q), Hanpuknaa, NpuknageHi HaBaH-
TaXXEHHS Ha nepeKkpuTTa byaiBenb, 6anku Ta gaxu,
Oii BiTpy abo CHiroBe HaBaHTaXKEHHS;

- BunNagkosi gii (A), Hanpuknag, Bubyxu, abo yaapu
TPaHCNOPTHMX 3acobiB.

NOTE Additional provisions related to serviceability criteria
are given in the relevant EN 1992 to EN 1999.

3.5 Limit state design

(2)P Design for limit states shall be based on the use of
structural and load models for relevant limit states.

(2)P It shall be verified that no limit state is exceeded
when relevant design values for

- actions,

- material properties, or

- product properties, and

- geometrical data

- are used in these models.

(3)P The verifications shall be carried out for all rele-
vant design situations and load cases.

(4) The requirements of 3.5(1 )P should be achieved
by the partial factor method, described in section 6.

(5) As an alternative, a design directly based on proba-
bilistic methods may be used.

NOTE 1 The relevant authority can give specific conditions
for use.

NOTE 2 For a basis of probabilistic methods, see Annex C.

(6)P The selected design situations shall be con-
sidered and critical load cases identified.

(7) For a particular verification load cases should be
selected, identifying compatible load arrangements,
sets of deformations and imperfections that should be
considered simultaneously with fixed variable actions
and permanent actions.

(8)P Possible deviations from the assumed directions
or positions of actions shall be taken into account.

(9) Structural and load models can be either physical
models or mathematical models.

Section 4 BASIC VARIABLES

4.1 Actions and environmental influences

4.1.1 Classification of actions

(1)P Actions shall be classified by their variation in

time as follows:

- permanent actions (G), e.g. self-weight of struc-
tures, fixed equipment and road surfacing, and indi-
rect actions caused by shrinkage and uneven set-
tlements;

- variable actions (Q), e.g. imposed loads on building
floors, beams and roofs, wind actions or snow
loads;

- accidental actions (A), e.g. explosions, or impact
from vehicles.



MPUMITKA. Henpsawi gii, BuknukaHi npuknageHoto gedop-
Maui€eto, MOXyTb ByTK NOCTIHUMU abo NepeMiHHUMW.

(2) Oesiki gji, Taki K CENCMIYHI Ta CHIroBe HaBaHTaXeH-
HH, MOXYTb pO3rnsgaTUCh K BUMAAKoBi Ta/abo nepe-
MiHHI 4T B 3aneXHoCTi Bif Micus po3TallyBaHHs, AMB.
EN 1991 ta EN 1998.

(3) Lii, BUKNMKaHI TUCKOM BOAM, B 3aNEXHOCTI Big 3MiHM
X BESIMYUHKM Y Yaci MOXYTb PO3rnsgaTtuCh SK MOCTiNHI
Ta/abo nepemiHHi Aii.

(4)P [ii noBWHHI Takox B6yTH KnacudikoBaHUMM:
- 3a iX NOXOoKEeHHAM K npsiMi abo HenpAmi,
- 3aiX 3MiHOI Y NpoCTOopiI SK hikcoBaHi abo BinbHI abo

3a ix npupoaoto Ta/abo peakuieto KOHCTPYKLIT Sk cTaTu-
YHi abo gMHaMiYHi.

(5) Ois noBMHHa 6yTn onucaHa 3a AOMNOMOrow Mogeni,
i 3Ha4yeHHs B OINbLIOCTI BMNaakKiB HagaeTbCA 3a A0Mno-
MOrOK OJHI€l CKansApHOi BENUYMHU, AKa MOXEe MaTu
OeKinbka penpes3eHTaTUBHMX 3HAYEHb.

MPUMITKA. [Onsa okpemux il Ta nepesipok mMoxe byTu He-
06xigHoto GinbL cknagHe NpeacTaBneHHs Lnx Ain.

4.1.2 XapaKTepucTU4Hi 3Ha4YeHHA Oin

(1)P XapaktepuctnuHe 3HayeHHsa Fy Aii € ii ronoBHUM
penpe3eHTaTUBHNM 3Ha4YeHHsM i NoBMHHe ByTn BU3Ha-
YeHUM:

- SIK cepefHe 3Ha4YeHHsl, BepXHE abo HWXKHE 3HaYEHHs,
abo HomiHanbHe 3HayeHHs (KOTpe He BiAHOCMTbCSA
[0 BiZOMOro CTaTUCTUYHOrO po3nogineHHs), ams. EN
1991,

- Yy MPOEKTHIN OOKYMEHTaujii 3a yMOBMU, LIO Y3romke-
HiCTb gocAraeTbcH 3aBaskn HagaHum B EN 1991 me-
Tooam.

(2)P XapakTtepucTuyHe 3Ha4eHHs MOCTINHOI Aii NMOBUH-

He BM3HavaTucA Tak:

- AKWO BapiaTMBHICTb G MOXe po3rnagaTnca Maroto,
MOX€e BWKOPWUCTOBYBATUCb OfHE OKPEME 3HaYeHHS
Gy

- SKWO BapiaTMBHICTL G He MOXe posrnsgaTucsa Ma-
not, noTpibHO BWKOPWUCTOBYBATU [ABa 3HAYEHHS:
BEPXHE 3HaYEHHS Gyjsyp T8 HMKHE 3HAYEHHA Gyjin.

(3) BapiatuBHicTio G MOXHO 3HexTyBaTu, SKWo G He
3MIHIOETBCA 3HAYHOK MIPOK MPOTArOM NPOEKTHOro Te-
PMiHY ekcnnyaTauii KOHCTPYKLUIiT Ta i koedilieHT Bapia-
uii manun. Gy moxe OyTVM MPUNHATUM PIBHUM cepef-
HbOMY 3HAYEHHIO.

MPUMITKA. Llew koedpiuieHT Bapiauii Moxxe Oyt B AianasoHi
Big 0,05 #o 0,10 B 3aneXHOCTi Bif, TUMY KOHCTPYKLII.

(4) Y Bunagkax, KONM KOHCTPYKLUiS AyXe 4vyTnvBa A0
3MiH G (Hanpuknag, gesiki TunM KOHCTPYKLi 3 nonepe-
OHbO HanpyxeHoro 3anisobeToHy), cnig BUKOPUCTOBY-
BaTU [Ba 3HAYEHHS, HaBiTb SAKLWO KoediuieHT Bapiauii
mManuin. Togi Gyjiny Mae 5 % kBaHTUIb, & Gyjsyp - 95 %
KBAHTUMNb Y CTaTUCTUYHOMY po3nogineHHi G, sike Moxe
posrnaaatuca sik Maycose.
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NOTE. Indirect actions caused by imposed deformations can
be either permanent or variable.

(2) Certain actions, such as seismic actions and snow
loads, may be considered as either accidental and/or
variable actions, depending on the site location, see EN
1991 and EN 1998.

(3) Actions caused by water may be considered as
permanent and/or variable actions depending on the
variation of their magnitude with time.

(4)P Actions shall also be classified
- by their origin, as direct or indirect,
- by their spatial variation, as fixed or free, or

by their nature and/or the structural response, as static
or dynamic.

(5) An action should be described by a model, its
magnitude being represented in the most common
cases by one scalar which may have several repre-
sentative values.

NOTE For some actions and some verifications, a more
complex representation of the magnitudes of some actions
may be necessary.

4.1.2 Characteristic values of actions

()P The characteristic value Fy of an action is its main
representative value and shall be specified:

- as a mean value, an upper or lower value, or a nom-
inal value (which does not refer to a known statistical
distribution) (see EN 1991);

- in the project documentation, provided that con-
sistency is achieved with methods given in EN 1991.

(2)P The characteristic value of a permanent action

shall be assessed as follows:

- if the variability of G can be considered as small,
one single value G, may be used;

- if the variability of G cannot be considered as small,
two values shall be used: an upper value Gy;s,, and
a lower value Gyjnf.

(3) The variability of G may be neglected if G does not
vary significantly during the design working life of the
structure and its coefficient of variation is small. G/<
should then be taken equal to the mean value.

NOTE This coefficient of variation can be in the range of 0,05
to 0,10 depending on the type of structure.

(4) In cases when the structure is very sensitive to var-
iations in G (e.g. some types of prestressed concrete
structures), two values should be used even if the coef-
ficient of variation is small. Then Gy is the 5 % frac-
tile and Gy syp is the 95 % fractile of the statistical dis-
tribution for G, which may be assumed to be Gaussian.
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(5) BnacHa Bara KOHCTPYKLii Moxe OyTn npencraBneHa
SIK MOOAMHOKE XapaKTEePUCTUYHE 3HAYEHHs1 Ta nigpaxo-
BYBaTMCb Ha OCHOBi HOMiHanbHUX PO3MIpiB Ta cepen-
HbOI Macu, ame. EN 1991-1-1.

MPUMITKA. CtocoBHO ociaaHHs dpyHaameHTiB ame. EN 1997.

(6) NonepegHe HanpyxeHHs (P) cnig knacudikyBaTu ik
MOCTINHY Aito, BUKNNKaHy abo KOHTPONbOBaHMMU cuna-
MU, Ta/abo KOHTpONbOBaHOKW AedopMaLlieto, sika NPUK-
nageHa Oo KOHCTpykUii. Cnig po3pisHaTK Ui TMnu none-
peaHbOro HanpyXeHHs OAMH Bi4 iHLWOro BiAMOBIAHO
(Hanpuknag, nonepegHe HanpyXeHHs 3aBAsku nore-
peaHbOMY HaMpyXEHHI0 apmaTtypu, nonepegHe Hanpy-
YXEHHs1 3aBASKM NpUKNageHin aecdopmadii Ha ynopax).

NMPUMITKA. XapaKkTepuCTU4HI 3Ha4YeHHs nonepefHboro Ha-
MPY>XEHHS ¥ Yac t MOXYTb MaTh BEPXHE 3HaYeHHS Py syp () Ta
HWKHE 3HaYeHHS Pyine (t). NS rpaHNYHOrO CTaHy 3a HECy4oto
30aTHICTIO MOXe BWKOPUCTOBYBaTUCb CepedHE 3HAYeHHS
Pm(t). OetanbHa iHdopMauia HagaHa B EN 1992 - EN 1996
Ta EN 1999.

(7)P Ona nepeMiHHMX Ai XxapakTepucTUiHE 3HaYEHHS

(Qx), NoBUHHE BignoBigaTW O4HOMY 3 ABOX:

- BEPXHbOMY 3HA4YEHHIO 3 3a4aHOK0 BIPOrigHICTIO He-
nepeBuLLEHHA abo HKHBOMY 3HAYEHHIO 3 3a4aHOL0
BIPOMiAHICTIO OOCHArHEHHS MPOTAroM BiANOBIQHOrO
6asoBoro nepioay;

- HOMIHanNbHOMY 3HaYeHHHo, WO Moxe OyTn BM3Hade-
HUM y BUNagKkax, Ae CTaTUCTUYHE PO3NOAINEHHS He-
Bigome.

NMPUMITKA 1. 3HayeHHs HagalTbCa B pi3HMX YacTuHax EN
1991.

NMPUMITKA 2. XapakTepuCTuUyHe 3HayeHHs KhiMaTu4HUX
BNMBiB abo gin 6a3yetbcsa Ha BiporigHocTi 0,02 nepeBuLLEH-
HS T YacTuMHOIO, IO 3MIHIOETLCH Y Yaci 3a 6a3oBui nepios B
oaunH pik. Lle € ekBiBaneHTHMM cepefHin NOBTOPIOBAHOCTI
oauvH pas 3a 50 pokiB. OfgHak, B Aesikux BUMNaZKax xapakrep
nii Ta/abo obpaHa po3paxyHKoBa CWTYyallis BCTaHOBMIOKOTb
iHWWIA kBaHTUNb Ta/abo BigNOBIAHWIA Nepioa NOBTOPHBAHOCTI.

(8) Onsa BunagkoBuX i po3paxyHKkoBa BenuumHa Ay
NOBMHHA BYTW BU3HAYEHO NS OKPEMUX NPOEKTIB.

MPUMITKA. OuB. Takoxx EN 1991-1-7.

(9) Onsa cencmiyHMx Ain po3paxyHKoBa BenuumHa Agg
NOBMHHA OYTY OLHEHO BUXOAAYMN 3 XapaKTepUCTUYHO-
ro 3HayeHHsa Ag abo OyTv BM3HAYEHOW AN KOHKpeT-
HWX NPOEKTIB.

MPUMITKA. [Jus. Takox EN 1998.

(10) Ons GaraTOKOMMOHEHTHUX A XapaKTepucTuyHa
4id noBvHHa 6yTn npeacTaBreHo 3aBAsKWM rpyni Be-
TNNYUH, KOXKHA 3 SKMX NMOBUHHA pO3rnagaTucs B NPOEKT-
HMX pO3paxyHKax OKpemo.

4.1.3 IHWi penpe3eHTaTUBHI BeNIMYNHU NepeMiHHMUX
Ain

(1)P IHWi penpeseHTaTVBHI 3HA4YeHHA MNepeMiHHOT Aji
OyoyTb Taknmu:

(a) kombBiHauiHa BenuynHa, NnpeacTaBneHa sk JobyTok
WoQx, SIKa BUKOPUCTOBYETLCA ANA NepeBipku rpaHn4Ho-
ro CTaHy 3a Hecy4olo 34aTHICTIO Ta HE3BOPOTHUMU rpa-
HUYHUMM CTaHamMK 3a ekcnryaTauiHO NpuaaTHICTIO
(omB. po3pin 6 Ta gogartok C);
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(5) The self-weight of the structure may be represented
by a single characteristic value and be calculated on the
basis of the nominal dimensions and mean unit mass-
es, see EN 1991-1-1.

NOTE For the settlement of foundations, see EN 1997.

(6) Prestressing (P) should be classified as a perma-
nent action caused by either controlled forces and/or
controlled deformations imposed on a structure. These
types of prestress should be distinguished from each
other as relevant (e.g. prestress by tendons, prestress
by imposed deformation at supports).

NOTE The characteristic values of prestress, at a given time
t, may be an upper value Py sy (t) and a lower value Py (t).
For ultimate limit states, a mean value Pn(t) can be used.
Detailed information is given in EN 1992 to EN 1996 and EN
1999.

(7)P For variable actions, the characteristic value (Qy)

shall correspond to either:

- an upper value with an intended probability of not
being exceeded or a lower value with an intended
probability of being achieved, during some specific
reference period,;

- anominal value, which may be specified in cases
where a statistical distribution is not known.

NOTE 1 Values are given in the various Parts of EN 1991.

NOTE 2 The characteristic value of climatic actions is based
upon the probability of 0,02 of its timevarying part being ex-
ceeded for a reference period of one year. This is equivalent
to a mean return period of 50 years for the time-varying part.
However in some cases the character of the action and/or
the selected design situation makes another fractile and/or
return period more appropriate.

(8) For accidental actions the design value Ay should
be specified for individual projects.

NOTE See also EN 1991 -1-7.

(9) For seismic actions the design value Agq should be
assessed from the characteristic value Ag, or specified
for individual projects

NOTE See also EN 1998.

(10) For multi-component actions the characteristic ac-
tion should be represented by groups of values each to
be considered separately in design calculations.

4.1.3 Other representative values of variable actions

()P Other representative values of a variable action
shall be as follows:

(a) the combination value, represented as a product
WoQx, used for the verification of ultimate limit states
and irreversible serviceability limit states (see section 6
and Annex C);



(b) yacTto moBTOptOBaHa BeNMYMHA, NpeacTaBlieHa sik
0obyToK W;Qy, SKa BUKOPUCTOBYETHCA ANS rPaHUYHOro
CTaHy 3a HeCy4ol 3[aTHICTHO, BKIOYaluu BUMNAAKOBI
Jii, Ta Ansa nepeBipKM 3BOPOTHUX FPaHUYHUX CTaHIiB 3a
eKcnnyaTauiiHOK NPUAATHICTIO;

NMPUMITKA 1. [Ons OypiBenb, Hanpuknag, 4acTto MoB-
TOpIOBaHa BenMYMHa BUOMpPAETbCA Tak, WO TepMiH ii nepe-
BUWeEHHA cknagae 0,01 Gasosoro nepioay; ANsi pyXoMoro
HaBaHTaXXEHHs1 Ha MOCTM 4acTo MOBTOPKOBaHa BENUYMHA OLi-
HIOETbCA Ha 6a3i nepiogy NOBTOPEHHS B OONH TUXAEHb.

MPUMITKA 2. Pigko noBToptoBaHa BenvuunHa, npeacraeneHa
K [OOYTOK W1infQk, BUKOPUCTOBYETLCS, LLOG nepesiputn ge-
SKi rpaHUYHI CTaHW ekcnnyaTauiiHOK NPUAATHICTIO cneuianb-
HO AN 3anisao6eToHHOro HacTUy MocTa abo 3ani3obeToOHHNX
YacTUH HacTuny MocTta. Pigko noBToptoBaHa BeNUYMHA, BU-
3HayeHa TiNbKU AN OOPOXHLOrO PYXOMOIO HaBaHTaXXEHHS
(ame. EN 1991-2), Tennosoi gii (ave. EN 1991-1-5) Ta BiTpoO-
BOi Aji (amB. EN 1991-1-4), 6a3yeTbca Ha nepiofi NOBTOpHO-
BaHOCTi B OAMH piK.

(c) kBaginocrTiiHa Benu4nHa, NnpeacTaBneHa sk 4obyTok
W2Qk, SIKa BMKOPUCTOBYETBCS ANIS NEPEBIPKN rPaHNYHO-
ro CTaHy 3a Hecy4or 34aTHICTIO, BKIHOYAKYM BUMALKOBI
Oil Ta ansa nepeBipkn 3BOPOTHUX FPaHMYHUX CTaHIB 3a
eKkcnnyaTauinHo npugaTHicTio. KBasinocTinHi Bennyun-
HWM TaKOX BUKOPUCTOBYIOTBLCS ANS pPO3paxyHKiB Ha Tpu-
Bani BNABMW.

NMPUMITKA. [Ins HaBaHTaxeHb Ha NepekpuTTa B OyaiBnsx
KBasinocTiliHa BenuuMHa, 3a3Buyain, BUOMpAETbCA Tak, LWob
aons yacy ii nepesuLLeHHa ctaHoBuna 0,50 6asoBoro nepio-
ay. fAk anbTepHaTMBa KBasinocTiHa BenuyMHa moxe 6yTu
BM3HAYEHOI0 SK cepefHs BenuuuHa Ans BMbpaHoro nepiogy
yacy. Y Bunagky il BiTpy abo pyxomMoro HaBaHTaXeHHs KBa-
3iNocTiiHa BenuumMHa, SIK NpaBuIo, NPUUMaETbLCA PIBHOK HY-
nto.

4.1.4 MNMpepacTaBneHHs Aii, NoB'A3aHOI 3i BTOMOIO

(1) Mogeni ana gin, Aki NoB'a3aHi 3i BTOMOK, MOBUHHI
OyTV TakMMmu, WO BCTAHOBMEHI B BiAMNOBIAHNX YacTUHaX
EN 1991 onsa Bu3HayeHHA peakuii KOHCTPYKLUIT 40 Konu-
BaHb HaBaHTaXeHb, BUKOHAHMX ONA 3BMYaAWHUX KOHC-
TPyKUi (Hanpuknag, Ans po3pi3HUX i HePO3pPi3HUX MOC-
TiB, 6araTonoBepXx0OBUX FHYYKMX CNOpya Npu 4ii BiTpy).

(2) Ons KOHCTPYKUiN, O 3HAaxoQdATbCcsA 3a Mexamu 06-
nacTi BUKOPUCTaHHA Moaenen, BCTaHOBMEHUX y Bigno-
BiAHMX YacTuHax EN 1991, BuknukaHi BTOMOlO Aii, no-
BVHHI BU3HayaTUCb 3a OLHKOIW pesynbTaTiB BUMIPIB
abo ekBiBaneHTHUX OOCMIMXEHb CNeKTpa O4iKyBaHWMX
ain.

NMPUMITKA. Ons po3rnsay BignoBigHOro BRAMMBY Ha maTepi-

anu (Hanpwknag, po3rnsig BhMuBY CEPEAHbOrO HanpyXXEHHS
abo HeniHinHoro Bnnuey), ave. EN 1992 - EN 1999.

4.1.5 [peacTtaBneHHA AUHaAMIYHUX Ain

(1) XapakTepuCTuKM i Mmogeni HaBaHTaXXEeHHSI MPX BTOMi
B EN 1991 Bknto4vaoTb epeKkTn NPUCKOPEHHS, BUKIUKa-
Hi gigmun, ski abo npeacTaBneHi HeSBHO B XapakTepHUX
HaBaHTaXeHHsIX, abo npeAcTaBneHi SBHO 3aBOAKW Nif-
BULLEHOMY AMHaMiYHOMY KoeiuieHTy A0 Xapakrepuc-
TUYHUX CTATUYHUX HaBaHTaXeHb.

MPUMITKA. OOMeXeHHs1 oo BUKOPUCTAHHSA LMX Mogenewn
onucaHi B pisHnx YactnHax EN 1991.
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(b) the frequent value, represented as a product \i-\Qif,
used for the verification of ultimate limit states involving
accidental actions and for verifi cations of reversible
serviceability limit states;

NOTE 1 For buildings, for example, the frequent value is
chosen so that the time it is exceeded is 0,01 of the reference
period; for road traffic loads on bridges, the frequent value is
assessed on the basis of a return period of one week.

NOTE 2 The infrequent value, represented as a product
W1,infQxk, is used for the verification of certain serviceability
limit states specifically for concrete bridge decks, or concrete
parts of bridge decks. The infrequent value, defined only for
road traffic loads (see EN 1991-2) thermal actions (see EN
1991-1-5) and wind actions (see EN 1991-1-4), is based on a
return period of one year.

(c) the quasi-permanent value, represented as a prod-
uct \\i ,Qk, used for the verification of ultimate limit
states involving accidental actions and for the verifica-
tion of reversible serviceability limit states. Quasi-
permanent values are also used for the calculation of
long-term effects.

NOTE For loads on building floors, the quasi-permanent val-
ue is usually chosen so that the proportion of the time it is
exceeded is 0,50 of the reference period. The quasi-
permanent value can alternatively be determined as the val-
ue averaged over a chosen period of time. In the case of
wind actions or road traffic loads, the quasi-permanent value
is generally taken as zero.

4.1.4 Representation of fatigue actions

(1) The models for fatigue actions should be those that
have been established in the relevant parts of EN 1991
from evaluation of structural responses to fluctuations
of loads performed for common structures (e.g. for
simple span and multi-span bridges, tall slender struc-
tures for wind).

(2) For structures outside the field of application of
models established in the relevant Parts of EN 1991,
fatigue actions should be defined from the evaluation of
measurements or equivalent studies of the expected
action spectra.

NOTE For the consideration of material specific effects (for
example, the consideration of mean stress influence or non-
linear effects), see EN 1992 to EN 1999.

4.1.5 Representation of dynamic actions

(1) The characteristic and fatigue load models in EN
1991 include the effects of accelerations caused by the
actions either implicitly in the characteristic loads or
explicitly by applying dynamic enhancement factors to
characteristic static loads.

NOTE Limits of use of these models are described in the var-
ious Parts of EN 1991.
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(2) Konu guHamiyHi gii BUKNMKaoTh 3HaYHE NPUCKOPEH-
HSA KOHCTPYKLIT, cnig BUKOPUCTATN UHAMIYHWIA aHani3
cuctemun. [me. 5.1.3 (6).

4.1.6 TeoTexHiuHi Aii

(1)P leoTexHiyHi Aji cnig ouiHoBaTK y BiANOBIQHOCTI 3.
EN 1997-1.

4.1.7 BnnuB HaBKOMULLHbLOIO cepeaoBuLLa

(1)P Bnnue HaBKONMMLLHBOIO cepefoBuLLIa Ha OOBrOBIY-
HICTb KOHCTpPYKLUIiT cnig 6patu go yBaru npu BMGopi ma-
TepianiB ons KOHCTPYKUIT, TX XapakTepuCTUK, KOHCTPYK-
TUBHWUX NPUHLUMNIB | AeTanbHOro NpoeKkTyBaHHS.

MPUMITKA. EN 1992 - EN 1999 HapatoTb BignoBigHi 3axo-
aun.

(2) Edbektn Big BNAMBY HABKOMULIHBOrO cepeaoBuLLa
MatoTb GpaTucs o yBarm Tam, e Le MOXIMBO, i no-
BMHHI ByTK onuncaHi y KinbKiCHOMY BiAHOLLUEHH.

4.2 BnacTuBOCTi MmaTepianiB Ta BUpo6iB

(1) BnacTtuBocTi matepianis (BKNIOYHO 3 rpyHTamu Ta

ripcekumn  nopogamu) abo BUPOBIB MOBMHHI ByTK
npeacrasneHi XapaKkTepUCTU4HNMU 3HaYEHHAMM
(ovB.1.5.4.1).

(2) Konn nepesipka rpaHNU4YHOro CTaHy YyTnuea o MiH-
NMBOCTI BNacTMBOCTI MaTepiany, crnig BpaxyBaTu BepX-
HE Ta HWKHE XapaKTEPUCTMYHI 3HAYEHHHA BNACTMBOCTI
MaTepiany.

(3) Axkwo iHakwe He BcTaHoBneHo, B EN 1991 — EN
1999:

- [€ HWKHE 3HayeHHs BNAcTUBOCTI MaTepiany abo
BUPOOY He3adoBiflbHE, XapaKTEPUCTUYHE 3HAYEHHsI
Cnig BU3HA4YaTu sK BESIMMUHY KBaHTUMO B 5 %;

- [e BEepXHE 3Ha4YeHHs BMacTMBOCTI maTepiany abo
BUPOOY He3adoBiflbHE, XapaKTEPUCTUYHE 3HAYEHHSsI
cnifg, BU3HayaTu 9K BENUYMHY KBaHTUMO B 95 %.

(4)P BenuuuHu BnacTneBocTi Matepiany NoBWHHI BU3Ha-
YaTuchb i3 CTaHAAPTM30BaHUX BUNPOGYBaHb, BUKOHAHUX
y BU3Ha4YeHnx ymosax. [lepeBoaHMI KoedilieHT noBu-
HeH BMKOpUCTOBYBaTWCb TaM, Ae HeobxigHo, wob ne-
peTBOPUTU pe3ynbTaTi BUNPoOyBaHb Ha NOKa3HMKM, K
MOXYTb OYyTW MPUAHATUMW ONSA BU3HAYEHHS MOBELIHKU
maTtepiany abo Bupoby B KOHCTPYKLii abo I'pyHTi.

NMPUMITKA. us. nogatok D Ta EN 1992 - EN 1999.

(5) Konn Hemae gocTaTHiX CTaTUCTUYMHUX OaHuX, Wwob
BCTAHOBUTU XapaKTEPUCTUYHI 3HAYEHHs] BNACTUBOCTI
maTtepiany abo BMpoby, HOMiHanbHi 3HAaYEHHS MOXYTb
OYyTU MPUAHATUMW AK XapaKTEPUCTUYHI 3Ha4YeHHs abo
PO3paxyHKOBi BENWYMHU BIACTUBOCTI MOXYTb OyTu
BCTaHOBNeHUMK 6e3nocepeaHbo. Tam, Ae BepxHA abo
HWXHSI pO3paxyHKOBi BENMYMHM BNAcTMBOCTI MaTtepia-
ny abo BmMpoby BCcTaHOBMOKTLCA Be3nocepeHbO (Ha-
npuknaza, koegiuieHTn TepTs, KoedilieHT 3aTyxaHHs),
BOHM MOBWHHI BUBUpaTuCh Tak, o6 Ginbll HecnpuaT-
NMBI BEMWUYUHN BNNUHYNM 6 Ha BipOrigHICTb BUHUKHEH-
HS BiAMNOBIOHOIO rPaHMYHOrO CTaHy y CTYMEHi, CXOXOMY
Ha iHLWi pO3paxyHKOBI BEMNYMHN.
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(2) When dynamic actions cause significant accelera-
tion of the structure, dynamic analysis of the system
should be used. See 5.1.3 (6).

4.1.6 Geotechnical actions

(1)P Geotechnical actions shall be assessed in accord-
ance with EN 1997-1.

4.1.7 Environmental influences

(2)P The environmental influences that could affect the
durability of the structure shall be considered in the
choice of structural materials, their specification, the
structural concept and detailed design.

NOTE The EN 1992 to EN 1999 give the relevant measures.

(2) The effects of environmental influences should be
taken into account, and where possible, be described
guantitatively.

4.2 Material and product properties

(1) Properties of materials (including soil and rock) or
products should be represented by characteristic val-
ues (see 1.5.4.1).

(2) When a limit state verification is sensitive to the var-
iability of a material property, upper and lower charac-
teristic values of the material property should be taken
into account.

(3) Unless otherwise stated in EN 1991 to EN 1999:

- where a low value of material or product property is
unfavourable, the characteristic value should be de-
fined as the 5 % fractile value;

- where a high value of material or product property is
unfavourable, the characteristic value should be de-
fined as the 95 % fractile value.

(4)P Material property values shall be determined from
standardised tests performed under specified condi-
tions. A conversion factor shall be applied where it is
necessary to convert the test results into values which
can be assumed to represent the behaviour of the ma-
terial or product in the structure or the ground.

NOTE See annex D and EN 1992 to EN 1999.

(5) Where insufficient statistical data are available to
establish the characteristic values of a material or
product property, nominal values may be taken as the
characteristic values, or design values of the property
may be established directly. Where upper or lower de-
sign values of a material or product property are estab-
lished directly (e.g. friction factors, damping ratios),
they should be selected so that more adverse values
would affect the probability of occurrence of the limit
state under consideration to an extent similar to other
design values.



(6) Tam, ge BuMaraeTbCcs BEPXHA OLiHKA MILHOCTI (Ha-
npvknag, 4ns BUKOPUCTaHHSA PO3paxyHKOBUX KPUTEPIiB
i 4ns miyHocTi 6eTOHY Ha po3TAr NMpu po3paxyHKax pe-
3ynbTaTiB HENPSMUX AiW), cnig BpaxyBaTu XapakTrepuc-
TUYHE 3HAYEHHSA BEPXHbOI BENMYNHN MILHOCTI.

(7) 3mMeHLwweHHs miLHocTi maTepiany abo onopy Bupoby
MOBUWHHI PO3rNsaATaTUca 9K pe3ynbTaT BNAWBY A, WO
noBTOpPIOIOTLCA, HaBedeHux y EN 1992 - EN 1999 i sxi
MOXYTb NPUBECTU A0 3MEHLLEHHSI OMNOpy NPOTAroM Ya-
Cy BHacnigok BTOMMU.

(8) MapameTpu >XOPCTKOCTI KOHCTPYKUii (Hanpuknag,
MOAYINb MPYXHOCTI, koedilieHTn NoB3y4ocTi), koedili-
EHTU TEeMMepaTypHOro pO3LUMPEHHS MOBUHHI  OyTu
npeacTaBneHuMn cepegHiMm 3HadeHHaAM. [Ona Bpaxy-
BaHHS1 TPMBAriOCTi HABAHTAXXEHHSI CNif BUKOPMCTOBYBA-
TN Pi3HI BENUYMHN.

NMPUMITKA. Y geskux Bunagkax ang mMogyns NpyxHocTi 3a-
MiCTb CepeHbOro 3Ha4yeHHsa Moxe ByTu NpUHATa HUXKYa abo
BUWLL@ BeNUYMHa (Hanpuknag, y Bunagky BTpatu CTiKOCTi).

(9) BenuumHu BnactmBocTeln maTepiany abo BuMpoOiB
HaBegeHi B EN 1992 - EN 1999 Ta y BignosigHux rap-
MOHI30BaHNX E€BPOMNENCHKUX TEXHIYHUX creumdikaLisax
abo iHWKWX OOKYMeHTaX. AKWO BenMunHU € B3ATUMM 3
CTaHAapTiB Ha BMPIO 6e3 iIHCTPYKUiN CTOCOBHO Thnyma-
YeHHst HagaHmx y EN 1992 - EN 1999, TO NOBUHHI BU-
KOPMCTOBYBaTUChb HaNBiNbLL HECNPUSTIMBI BENUYUHM.

(10)P Tam, pe yacTtkoBui koedpilieHT anga martepianis
abo BupobiB HeoOXiaHWIA, Cnig BMKOPUCTOBYBAaTK 3Ha-
YeHHS, B34Ti 3 3anacoMm, SKWO TifMbKA He iCHye OinbLu
NPUAHATHOI CTaTUCTMYHOI iHdopMaLii, Wwob ouiHnTK
HafiHiCTb BUOPAHOI BENUYNHM.

NMPUMITKA. BignosigHuin po3paxyHOK moxe ByTn npuiHaTUm
TaM, A€ iCHyTb HEBU3HAYEHOCTI B 3aCTOCYBaHHi, abo marte-
pianvn/Bnpobu, WO BUKOPUCTOBYIOTHCS.

4.3 N'eomeTpUyHi AaHi

(1)P TeomeTpuyHi fgaHi NpeacTaBnslOTLCA CBOIMU Xa-
PaKTEPUCTUHHUMUN 3HAYeHHAMKU abo (Hanmpuknag, y Bu-
nagky HedockoHanocTen) 6e3nocepefHbO 3aBASKU iX
pO3paxyHKOBUM BENMYMHAM.

(2) Poamipu, BM3HaYeHi B NpOEKTYBaHHI, MOXYTb NPUR-
MaTUCb SK XapaKTEePUCTUYHI 3HAYEHHS.

(3) Tam, ge ix ctaTUCTUYHE po3nogdineHHs nobpe Bigo-
M€, MOXYTb BUKOPUCTOBYBATUChb BENTUYNHU FT€OMETPUY-
HUX PO3MipiB, LLO BigNOBIAAOTb 3a4aHOMY KBaHTUMIO
CTaTUCTMYHOIO PO3NOA4INEHHS.

(4) HepockoHanocTi, gki cnig BpaxyBaTu Npu NPOeKTy-
BaHHi enemMeHTIB KOHCTPYKLUii, HaBeaeHi B EN 1992 - EN
1999.

(5)P Oonyctumi BioxvneHHsa Ang 3'€4HaHUX YacTuH, WO
3pobneHi 3 pi3HMX mMaTepianiB, NOBWHHI ByTU B3aeMHO
CYMICHUMMN.
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(6) Where an upper estimate of strength is required
(e.g. for capacity design measures and for the tensile
strength of concrete for the calculation of the effects of
indirect actions) a characteristic upper value of the
strength should be taken into account.

(7) The reductions of the material strength or product
resistance to be considered resulting from the effects of
repeated actions are given in EN 1992 to EN 1999 and
can lead to a reduction of the resistance over time due
to fatigue.

(8) The structural stiffness parameters (e.g. moduli of
elasticity, creep coefficients) and thermal expansion
coefficients should be represented by a mean value.
Different values should be used to take into account the
duration of the load.

NOTE In some cases, a lower or higher value than the mean
for the modulus of elasticity may have to be taken into ac-
count (e.g. in case of instability).

(9) Values of material or product properties are given in
EN 1992 to EN 1999 and in the relevant harmonised
European technical specifications or other documents.
If values are taken from product standards without
guidance on interpretation being given in EN 1992 to
EN 1999, the most adverse values should be used.

(10)P Where a partial factor for materials or products is
needed, a conservative value shall be used, unless
suitable statistical information exists to assess the reli-
ability of the value chosen.

NOTE Suitable account may be taken where appropriate of
the unfamiliarity of the application or materials/ products
used.

4.3 Geometrical data

(1))P Geometrical data shall be represented by their
characteristic values, or (e.g. the case of imperfections)
directly by their design values.

(2) The dimensions specified in the design may be
taken as characteristic values.

(3) Where their statistical distribution is sufficiently
known, values of geometrical quantities that correspond
to a prescribed fractile of the statistical distribution may
be used.

(4) Imperfections that should be taken into account in
the design of structural members are given in EN 1992
to EN 1999.

(5)P Tolerances for connected parts that are made
from different materials shall be mutually compatible.
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Po3ain 5 KOHCTPYKTUBHUA PO3PAXYHOK TA
NMPOEKTYBAHHA 3A AOMNOMOI OO BUMNPOBY-
BAHb

5.1 KOHCTPYKTUBHUI PO3paxyHOK

5.1.1 KOHCTPYKTMBHE MoAaerntoBaHHA

(1)P PospaxyHKM MOBWHHI BWKOHYBATUCS 3 BUKO-
PUCTaHHAM NpUAATHUX PO3PaxyHKOBUX MoAenewn, ki
BKMtOYaoOTh BiANOBIgHI NEepeMiHHi.

(2) BubpaHi po3paxyHKoBi MoAeni NOBMHHI NpuiAMaTmncs
ans nepepnbadeHHs NOBEAHKM KOHCTPYKLUii 3 npuaaT-
HUM piBHEM TOYHOCTI. Po3paxyHkoBi Mogeni NOBWHHI
TakoX BigMoBigaTV rpaHUYHUM CTaHam, Wo po3rnsga-
IOTbCS.

(3)P PospaxyHkoBi mogeni noBuHHi 0asyBaTucb Ha
cTanin iHXeHepHin Teopii Ta npakTuui. Akwo Heobxia-
HO, BOHWM MOBWHHI MEPEBIPATUCH eKCnepuMeHTanbHUM
LLFISAXOM.

5.1.2 CtaTtnuHi gii

(1)P MopentoBaHHsl Ana cTaTUYHMX i NOBUHHE 6a3sy-
BaTMCb Ha BignoBigHoOMYy BWOGOpPI 3anexHocTi cuna-
pedopmMalis ana enemeHTiB Ta ix 3'€gHaHb | MiX ene-
MEeHTaMW Ta IPYHTOM.

(2)P I'paHW4Hi ymoBW, WO BUKOPUCTaHi B Mogeni, no-
BVHHI BigobpaxaTu Ti, ki MaloTb MiCLle B KOHCTPYKLii.

(3)P BnnuB 3miweHb Ta gedpopmadin cnig BpaxoByBaTu
B KOHTEKCTi MepeBipoK rpaHUYHMUX CTaHIB, KO BOHMU
NpM3BOAATE OO0 3HAYHOrO 30iMNbLUEHHS pe3dynbTaTy gin.

MPUMITKA. BignosigHi meTtoamn aHanisy Bnnuey gedopmadin
HapaHi B EN 1991 - EN 1999.

(4)P Henpsami gii noBuHHi ByTVM 3acTocoBaHi B Takumx

po3paxyHKax:

- NiHINHO-NPYXHOMY po3paxyHky, 6besnocepeaHbL0 abo
Yyepes ekBiBaneHTHi cunu (BUKOPMCTOBYIOYM BiAMOBI-
OHi BiHOLWEHHA MoaynNiB, e ue JOPEeYHO);

- HeniHiHOMY po3paxyHKy 6e3nocepeaHbo Yepes Bu-
KnukaHi gedpopmalii.

5.1.3 OnHamivHi gii

(1)P KoHcTpykTMBHa MOAenb, WO BUKOPUCTOBYETLCS
ONs BU3HAYEeHHS BNNMBY Aii, NOBMHHA OyTWM BCTaHOB-
neHa, BpaxoBYyOYM BCi BiAMOBIAHI KOHCTPYKTUBHI ene-
MEHTM, IX Macy, MiLHICTb, XXOPCTKICTb | XapakTepUCTUKA
AemndipyBaHHs, a TakoX YCi 3Ha4YMMi HEKOHCTPYKTUBHI
ernemMeHTH 3 iX BMacTMBOCTAMM.

(2)P IpaHWyHi ymMOBWU, LLO BUKOPUCTaHi B moaeni, no-
BVHHI BigoOpaxxaTu Ti, AKi MaloTb MicLie B KOHCTPYKLi.

(3) Konu € npunHATHUM po3rnsgatv AuHamidHi ail gk
KBa3iCTaTMYHIi, AMHAMIYHI CKNagoBi MOXHa po3rnagaTti
abo BKMYauM iX A0 CTaTUYHUX BenuyuH, abo wns-
XOM BUWKOPUCTAHHS €KBIiBaNEHTHUX OUMHaMIYHUM Aism
NiABULLYIOYNX KOemiLliEHTIB 4O CTaTUYHUX giN.

MPUMITKA. Ona geskux AMHamivyHUX NigBULLYHOYMX Koediui-
€HTIB BM3HA4al0TbCs BiaCHi 4acToTu.
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Section 5 STRUCTURAL ANALYSIS AND DESIGN
ASSISTED BY TESTING

5.1 Structural analysis

5.1.1 Structural modelling

(1)P Calculations shall be carried out using appropriate
structural models involving relevant variables.

(2) The structural models selected should be those ap-
propriate for predicting structural behaviour with an ac-
ceptable level of accuracy. The structural models
should also be appropriate to the limit states consid-
ered.

(3)P Structural models shall be based on established
engineering theory and practice. If necessary, they
shall be verified experimentally.

5.1.2 Static actions

(1)P The modelling for static actions shall be based on
an appropriate choice of the force-deformation relation-
ships of the members and their connections and be-
tween members and the ground.

(2)P Boundary conditions applied to the model shall
represent those intended in the structure.

(3)P Effects of displacements and deformations shall
be taken into account in the context of ultimate limit
state verifications if they result in a significant increase
of the effect of actions.

NOTE Particular methods for dealing with effects of de-
formations are given in EN 1991 to EN 1999.

(4)P Indirect actions shall be introduced in the analysis

as follows:

- inlinear elastic analysis, directly or as equivalent
forces (using appropriate modular ratios where rele-
vant);

- in non-linear analysis, directly as imposed defor-
mations.

5.1.3 Dynamic actions

(2)P The structural model to be used for determining
the action effects shall be established taking account
of all relevant structural members, their masses,
strengths, stiffnesses and damping characteristics, and
all relevant non structural members with their proper-
ties.

(2)P The boundary conditions applied to the model
shall be representative of those intended in the struc-
ture.

(3) When it is appropriate to consider dynamic actions
as quasi-static, the dynamic parts may be considered
either by including them in the static values or by ap-
plying equivalent dynamic amplification factors to the
static actions.

NOTE For some equivalent dynamic amplification factors, the
natural frequencies are determined.



(4) Y BMnagky B3aeMogii rpyHT-cnopyaa, BHECOK (PyHTY
Moxe ByTn 3Mogenb0BaHMM 3aBASKA BUKOPUCTaHHIO
BiANOBIOHUX €KBiBaNeHTHUX NPYXWUH Ta gemndepis.

(5) Oe € npunHatHMM (Hanpuknag, Ang sidpadin, Bu-
KNUKaHux BiTpOM abo cencMmivyHuMM aismn), ui aii mo-
XyTb OYyTV BU3HAYEHUMM LLUNAXOM PO3PaXYHKY 3 BUKO-
pUCTaHHSM BnacHux popm, 6asytoumch Ha NiHIMHOCTI
mMaTtepianiB Ta reoOMeTPUYHUX XapakTepucTuk. [na
KOHCTPYKLUIN, SKi MatoTb CTaHAAPTHI reOMEeTPUYHI po3-
MipW, >XOPCTKICTb Ta pO3NoAisi Mac 3a ymMOBM, L0 Bpa-
XOBYETbCH TifNbK/M OCHOBHa hopma KOnuBaHb, AeTanbHO
po3pobeHNI PO3paxyHOK 3 BUKOPUCTAHHSM BIACHMX
dopm Moxe OyTu 3aMiHEHMIA pO3paxyHKOM 3 eKBiBare-
HTHUMM CTaTUYHUMU OiSIMU.

(6) OuHamiyHi il Takox MOXyTb ByTW BUPaXeHUMU Bia-
noBiaHO A0 o6CTaBWMH Ha OCHOBI AWMHaMIkM 3MiH abo B
YaCTOTHIN obnacTi i HagaHi K OQUHaMiYHI XxapakTepuc-
TUKW, WO BU3HAYEHI BigNnoOBiAHNMN METOJAMM.

(7) Tam, oe guHamivHi gii BUKNukatoTb Bibpauii 3 amn-
niTygoto abo yactoramu, WO MOXYTb NEPEBULLIMTI BU-
MOrn ekcnnyaTauiHOT NpMAaTHOCTI, MOBUHHA BYyTU BU-
KOHaHa nepeBipka rpaHMYHOrO CTaHy 3a ekcrnnyaTauin-
HO MPUAATHICTIO.

MPUMITKA. KepiBHMLTBO OO0 OLIHKN LMX FPAHNYHUX CTaHIiB
HapaeTbcsa B gogaTtky A Ta EN 1992 - EN 1999.

5.1.4 Po3paxyHOK npu noxexi

(1)P KOHCTPYKTMBHWIA pO3paxyHOK MpU NOXeXi NOBUHEH
6asyBaTUCA Ha pO3PaxyHKOBMX MOXEXKHMX CLieHapisx
(ave. EN 1991-1-2) i noBMHEH po3rnagaTtu Mmoaeni 3po-
CTaHHA TemnepaTypy B MeXaxX KOHCTPYKLi, TaKOX §K i
mMogeni MexaHi4HOT pob0TU KOHCTPYKLUIT Npu 36inbLUeHHi
TemnepaTypu.

(2) XapakTepucTuku, SKi BUMaraTbCs Bif KOHCTPYKLi,
Wo niggaHa Aii noxexi, NoBUHHI OyTn nepesipeHi 3a
JOMOMOrOK 3arafibHOro Po3paxyHKy KOHCTPYKLi, po3-
paxyHKy By3niB 3'egHaHHA abo po3paxyHKy ernemeHTa
KOHCTPYKLUIi, a8 TakoX 3 BUKOPUCTaHHAM TabnuyHux Aa-
HMX abo pesynbTaTiB BUNPOOYBaHb.

(3) PoboTa KoHCTpyKUii, Wo niggaHa ajii noxexi, NoBUH-
Ha OyTu OLiHEHO0, BPaxoBYHYMN OOHO 3 ABOX:

- HOMiHanbHWUIA BNNIMB NOXexXi abo

- 3MOAenbOBaHMIM BNMMB NOXEXi,

a TakoX CYyNyTHIX Jin.

NMPUMITKA. uB. Takox EN 1991-1-2.

(4) CtatnyHy poboTy KOHCTPYKLIT 32 NiABULLEHOT TEM-
nepaTtypv cnig ouiHioBaTy BignosigHo Ao EN 1992 - EN
1996 Ta EN 1999, aki HagaTb TENMOBi Ta KOHCTPYK-
LiMHI Mogeni Ans po3paxyHKy.

(5) Tam, e npuHATHE AN cneumdiyHMx MaTepianis

Ta MeTofiB OLiHKN:

- Tennosi Mogeni MoXyTb 6a3yBaTUCh HA NPUMNYLLEHHI
OfHOpigHOI abo HeogHOpPIQHOT TeMNepaTypu B Me-
Kax nonepeyvyHoro nepepisy Ta B3LOBX EMEMEHTIB;

- KOHCTPYKTUBHI Mogeni MOXyTb 6yTn obmexeHi pos-
paxyHKOM OKpeMMuX erneMeHTiB abo MOXyTb Bpaxo-
ByBaTW B3aEMOLi0 MK erleMeHTaMn KOHCTPYKLT npn
BUHUKHEHHI NOXeXi.
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4) In the case of ground-structure interaction, the con-
tribution of the soil may be modelled, by appropriate
equivalent springs and dash-pots.

(5) Where relevant (e.g. for wind induced vibrations or
seismic actions) the actions may be defined by a mod-
al analysis based on linear material and geometric be-
haviour. For structures that have regular geometry,
stiffness and mass distribution, provided that only the
fundamental mode is relevant, an explicit modal analy-
sis may be substituted by an analysis with equivalent
static actions.

(6) The dynamic actions may be also expressed, as
appropriate, in terms of time histories or in the fre-
guency domain, and the structural response deter-
mined by appropriate methods.

(7) Where dynamic actions cause vibrations of a mag-
nitude or frequencies that could exceed serviceability
requirements, a serviceability limit state verification
should be carried out.

NOTE Guidance for assessing these limits is given in Annex
A and EN 1992 to EN 1999.

5.1.4 Fire design

(1)P The structural fire design analysis shall be based
on design fire scenarios (see EN 1991-1-2), and shall
consider models for the temperature evolution within
the structure as well as models for the mechanical be-
haviour of the structure at elevated temperature.

(2) The required performance of the structure exposed
to fire should be verified by either global analysis, anal-
ysis of sub-assemblies or member analysis, as well as
the use of tabular data or test results.

(3) The behaviour of the structure exposed to fire
should be assessed by taking into account either:

- nominal fire exposure, or

- modelled fire exposure, as well as the
accompanying actions.

NOTE See also EN 1991-1-2.

(4) The structural behaviour at elevated temperatures
should be assessed in accordance with EN 1992 to EN
1996 and EN 1999, which give thermal and structural
models for analysis.

(5) Where relevant to the specific material and the

method of assessment:

- thermal models may be based on the assumption of
a uniform or a non-uniform temperature within cross-
sections and along members;

- structural models may be confined to an analysis of
individual members or may account for the interac-
tion between members in fire exposure.
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(6) Mogeni mexaHi4YHOT pobOTN ENEMEHTIB KOHCTPYKLi
npv NiaBULWEHNX TemnepaTypax NoBWHHI OyTW HeniHil-
HUMMW.

MPUMITKA. us. Takox EN 1991 - EN 1999.

5.2 NpoeKkTyBaHHSA 3 4ONOMOror BUNpobyBaHb

(1) NMpoekTyBaHHSA MOXxe H6asyBaTCb Ha koMbiHaUiT BK-
npobyBaHb Ta pO3paxyHKIB.

MPUMITKA. BunpobyBaHHs MOXe BMKOHyBaTUCb, Hanpuknag,

3a Taknx ob6CTaBUH:

- SAKWO HEMae afeKkBaTHOI po3paxyHKOBOI Moaeni;

- SIKLIO BMKOPUCTOBYETLCS BENUKA KiflbKiCTb CXOXUX KOMMO-
HEHTIB;

- Wwo6 niaTBEPAMTY LLNSAXOM KOHTPOSLHOI NEepEBIpKN Npu-
nyLweHHs, ki 6ynu 3pobneHi npy NpoeKTyBaHHI).

[Owve. popatok D.

(2)P PesynbTaTn NpoeKTyBaHHS 3a 4OMOMOrOK BUMNPO-
OyBaHb NOBWHHI AOCArHYTW PiBHA HAAIMHOCTI, WO HEeOob-
XigHO AN BigNOBiAHOI NpOeKTHOI cuTyauii. CTaTucTuy-
Ha HEBU3HAYEHICTb, Ska 0bymoBneHa 0OMEXEHOIO Kiflb-
KiCTIO pe3ynbTaTiB BUNpobyBaHb, NOBUHHA GyTn Bpaxo-
BaHa.

(3) MNoBWHHI BMKOpPUCTOBYBATUCS YacTKOBi KoedilieHTn
(BKNHOYHO 3 KOeqilieHTaMM AN HEBM3HAYEHOCTEN MO-
aeni), siki € NOpiBHANBHUMK 3 KoedilieHTamu, Wo 3a-
cTtocoBaHi B EN 1991 -EN 1999.

Po3ain 6 MEPEBIPKA 3A METOOM YACTKOBUX
KOE®ILIEHTIB

6.1 3aranbHi NONoOXeHHA

(1)P Konu BMKOPUCTOBYETLCA METOA YaCTKOBUX KOe-
iuieHTiB, HEOOXIAHO NepeBipuTK, WO B yCiX BigMNoBia-
HUX PO3PaxyHKOBUX CUTyaLiaX HEMAE NEepeBULLIEHHSI
BIAMOBIOAHUX TPaHUYHUX CTaHIB NPU PO3PaxXyHKOBMUX
Benu4YMHax Aiv abo BMMMBIB Al i onopy, siki BUKOpWC-
TOBYHOTbCS B PO3PaxyHKOBUX MOLENSAX.

(2) Ons BnbpaHnX MPOEKTHWX cuTyauii i BigNOBIAHMX
rpaHMYHUX CTaHIB OKpeMi fAii cnig noegHyBaTu Ans
KPUTUYHUX CMOSTyYeHb HaBaHTaXeHb Tak, SIK AeTanbHO
BM3HA4YeHO y UboMy po3aini. OgHak gii, wo He Bigby-
BaTUMYTbCHA OLHOYACHO, Hanpuknag, BHacnigok disn-
YHWX NPWYUH, HE Cnig po3rnsgaTn pa3om y KoMGiHaui.

(3) Po3paxyHkoBi BENUYMHK Crii OTPUMYyBaTK 3aBAsIKU
BUKOPUCTaHHIO:

- XapakTepucTtniHux abo

- iHWKMX penpe3eHTaTUBHUX 3HAYEHb

B KOMOIHaLii 3 YacTKOBMMM Ta iHWMMK KoedpilieHTamu,
SIK BU3HaAYeHO B LboMy po3gini Ta EN 1991 - EN 1999.

(4) Moxe 6yTn NpUAHATHUM Be3nocepeaHbO BU3HAYNTU
pO3paxyHKOBi BENWYUHW, MPU LbOMY Criig BMOpaTh Be-
NNYMHK, B3ATI 3 3anacom.

(5)P PospaxyHkoBi BenuumHu, ki 6esnocepegHb0 BU-
3HaYyeHi Ha CTaTUCTUYHIN OCHOBI, MOBWHHI MaTW LLO-
HaMeHLUe Takui Xe CTYNiHb HaAiNHOCTI AN Pi3HUX
rPaHUYHNX CTaHIB, SIK BU3HA4YEHO 4aCTKOBMMW Koedili-
EHTaMW, ki HaBedeHi y LboMY cTaHAapTi.
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(6)The models of mechanical behaviour of structural
members at elevated temperatures should be non-
linear.

NOTE See also EN 1991 to EN 1999.

5.2 Design assisted by testing

(1) Design may be based on a combination of tests and
calculations.

NOTE Testing may be carried out, for example, in the follow-

ing circumstances:

- if adequate calculation models are not available;

- if alarge number of similar components are to be used;

- to confirm by control checks assumptions made in the
design.

See Annex D.

(2)P Design assisted by test results shall achieve the
level of reliability required for the relevant design situa-
tion. The statistical uncertainty due to a limited number
of test results shall be taken into account.

(3) Partial factors (including those for model uncertain-
ties) comparable to those used in EN 1991 to EN 1999
should be used.

Section 6 VERIFICATION BY THE PARTIAL FACTOR
METHOD

6.1 General

(1)P When using the partial factor method, it shall be
verified that, in all relevant design situations, no rele-
vant limit state is exceeded when design values for ac-
tions or effects of actions and resistances are used in
the design models.

(2) For the selected design situations and the relevant
limit states the individual actions for the critical load
cases should be combined as detailed in this section.
However actions that cannot occur simultaneously, for
example due to physical reasons, should not be con-
sidered together in combination.

(3) Design values should be obtained by using:

- the characteristic, or

- other representative values,

in combination with partial and other factors as defined
in this section and EN 1991 to EN 1999.

(4) It can be appropriate to determine design values
directly where conservative values should be chosen.

(5)P Design values directly determined on statistical
bases shall correspond to at least the same degree of
reliability for the various limit states as implied by the
partial factors given in this standard.



6.2 O6MexeHHs

(1) 3actocyBaHHs [paBni BUKOPUCTAHHS, O HaBeAEHI
B EN 1990, o6bmexeHe nepeBipkaMy rpaHUYHUX CTaHIB
3a HEeCy4yol 3[aTHICTIO Ta ekcnnyaTauilHow npuaaTtHi-
CTI0O KOHCTPYKUi Npu Ail CTaTUYHOr0 HaBaHTaXeHHs,
BKITIOYHO 3 BuMagkamu, Ae ANHaAMIYHUIA BMNNUB OL|iHIO-
€TbCS 3 BUKOPUCTAHHSIM EKBiBaNeHTHUX KBa3iCTaTUYHMX
HaBaHTaXeHb Ta MiABULLYIOYMX AUHAMIYHUX Koedi-
LiEHTIB, BKMIOYHO 3 BITPOBUM HaBaHTaXeHHAM abo py-
XOMUM HaBaHTaXeHHAM. [ns HeniHinHMX po3paxyHkiB
Ta po3paxyHKiB Ha BTOMY Chlig BUKOPUCTOBYBaTK cneLi-
anbHi NpaBuna, AKi HaBedeHi B pi3HMX YacTuHax EN
1991 - EN 1999.

6.3 Po3paxyHKOBi BeNIM4nHU

6.3.1 Po3paxyHKoBi BeNIM4nHu gin

(1) PospaxyHkoBa BennunHa Fq4 gii F B 3aransHomMy BU-
rnagi Mmoxe 6yt BUpaxkeHa sk
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6.2 Limitations

(1) The use of the Application Rules given in EN 1990
is limited to ultimate and serviceability limit state verifi-
cations of structures subject to static loading, including
cases where the dynamic effects are assessed using
equivalent quasi-static loads and dynamic amplification
factors, including wind or traffic loads. For non-linear
analysis and fatigue the specific rules given in various
Parts of EN 1991 to EN 1999 should be applied.

6.3 Design values

6.3.1 Design values of actions

(1) The design value F4 of an action F can be ex-
pressed in general terms as :

Fo =v¢Frep (6.1a)
3 with:
Frep =yFk. (6.1b)
ae: where:

Fy - XapakTepucTuyHa BenuynHa gii.
Frep - BiANOBIAHE penpeseHTaTVBHE 3Ha4YeHHs Aii.

V¢ - YacTkoBMIN koedpilieHT ansa Aaii, wo 6epe oo ysaru
BipOrigHICTb HECMIPUATNUBUX BiAXUMNEHb BENUYMH A
BiJ penpe3eHTaTUBHMX 3HAYEHb.

W - 1,00 abo ¥y, W, abo W,.

(2) Onga cencmivyHMx it po3paxyHKoBa BenuunHa Acgg
MOBMHHA BW3Ha4yaTUCb 3 BpaxyBaHHSAM pPobOTU KOHC-
TPYKUiT Ta iHWKUX BiANOBIAHNX KpUTEpIiB, AeTanizoBaHnx
B EN 1998.

6.3.2 Po3paxyHKOBi BenuinHu BNNuBY Ain

(1) Ona Bu3HayeHOro cCrnonyyYyeHHA HaBaHTaXeHb PO3-
paxyHKoBi BenuyuHu Bnnuey Ain (Eg) MoXyTb OyTu B
3aranbHOMY BUMMSAI BU3HAYEHi SK

Eq =vsaE{ysiFrepis0a}iz1,

ne:

aq - PO3paxyHKOBi BENNYNHN FEOMETPUYHUX AaHMX
(amB. 6.3.4);

Vsd - YaCTKOBUI KOEMILLIEHT, LLIO BpaxoBye HEBU3HaYe-
HOCTI:

- MOZenBaHHi BNNuBY Ain;

-y Jeskunx Bunagkax y MoaentoBaHHi Jin.

MPUMITKA. B 6inbLu 3aranbHOMY BUNaaKy BNAVBK Al 3ane-
XaTb Bifl BMacTUBOCTEN maTepiany.

(2) Y 6inbLiocTi BUNagkis MoxyTb ByTu 3pobneHi Taki
CMPOLLEHHS:

Ed =E{7F‘,-F,.ep',‘;ad}f =1,

with:

ae:

F is the characteristic value of the action.
Frep is the relevant representative value of the action.

ys is a partial factor for the action which takes account
of the possibility of unfavourable deviations of the ac-
tion values from the representative values.

Y is either 1,00 or W, W, or W,.

(2) For seismic actions the design value Agq4 should be
determined taking account of the structural behaviour
and other relevant criteria detailed in EN 1998.

6.3.2 Design values of the effects of actions

(1) For a specific load case the design values of the
effects of actions (Ey) can be expressed in general
terms as:

(6.2)

where:

a4 is the design values of the geometrical data (see
6.3.4);

Vsa IS @ partial factor taking account of uncertainties:

- in modelling the effects of actions;

- in some cases, in modelling the actions.

NOTE In a more general case the effects of actions depend
on material properties.

(2) In most cases, the following simplification can be
made:

(6.2a)
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Yei =Ysa XYtfi

NMPUMITKA. Konu ue € npunHATHUM, TOBTO KONMM BpaxoBaHi
reoTexHiyHi Aii, 4acTKoBi kKoedilieHTN yii MOXyTb ByTn 3acTo-
COBaHi 40 BNNMBY OKpeMux i abo Tinbky OguvH BignoBigHWA
KoediuieHT Yy Moxe ByTn rmobanbHO 3acTocoBaHWiA [0 pe-
3ynbTaTy KoMbGiHauii Aii 3 BiANOBIOHMMN YacTKOBMMMU Koedi-
LieHTamm.

(3)P Konu cnig, po3pi3HATM CnpuUATNNBUIA Ta HECNPUAT-
NMBWA BNNUB NOCTINHWUX A, Cnig BMKOPUCTOBYBATU
[Ba Pi3HNX YACTKOBUX KOEWMILIEHTM (Ygjint TA Yaijsup)-

(4) Onsa HeniHinHOro pospaxyHky (TOGTO Konu 3B'I30K
MK OissMM Ta iX pe3ynbTaToM He € NiHINHUM) MOXYTb
OyTn po3rnNAHYTMMM Taki CNPOLLEHi Npasuna y Bunagky
OfHi€i NnepeBaxatoyoi Aaii:

a) konu pesynbTaT Aii 30inbwyeTbea binblie camoi aii,
Cnig BUWKOPWUCTOBYBATM YaCTKOBMM KoeilieHT Yg A0
penpes3eHTaTUBHOI BENUYUHN Jii.

b) konu pesynbTaT Aii 36iNbWYETHCA MEHLIE caMoi Ail,
cnig, BMKOPUCTOBYBATU 4YacTKOBUM KoediuieHT yr 00
pes3ynbTaTy, WO BUKIMKAHWIA penpe3eHTaTUBHUM 3Ha-
YeHHsIM Ail.

MPUMITKA. 3a BMHATKOM BUCSIYNX, BAHTOBUXTA MEMBpaHHNX
KOHCTPYKLiN BinbLUiCTb KOHCTPYKLi a0 enemMeHTiB KOHCTPYK-
i BiZHOCUTBCS OO KaTeropii a).

(5) Y Bunagkax, konu B6inbLu JOcKkoHani metoam agetani-
30BaHi y BignosigHMx EN 1991 - EN 1999 (Hanpuknag,
Onsi nornepeaHb0 Hanpy>XeHWX KOHCTPYKLi), BOHM Mo-
BVHHI BMKOPMCTOBYBATWNCh Hadawum nepesary nepes
6.3.2(4).

6.3.3 Po3paxyHKOBi BenMinH1 BNacTMBOCTEN MaTe-
piany a6o Bupoby

(1) PospaxyHkoBa BenuumMHa Xy BNacTUBOCTI MaTepiany
abo Bmpoby B 3aranbHOMY BUINAAi Moxe OyTu Bupaxe-
Ha, sK

Xd =MN—:

ae:
X - XapakTepucTuiHa BeNMYMHa BNacT1BOCTI MaTepia-
ny abo Bnpoby (ams. 4.2(3));

N - cepeaHs Benu4nHa nepeBogHoro koeqilieHta, ki
BpPaxoBYye

- 06'eMHuMIN Ta MmacwTabHWUA hakTopw,

- BMMB BOJOrOCTi Ta TemnepaTypu Ta

- Oyab-sKi iHWI BignoBigHi napameTpw;

Ym - YacTKOBWIA KoedilieHT Ans BNacTMBOCTI MaTepiany

abo Bupoby, wob BpaxyBaTu:

- MOXITMBICTb HECMNPUATMBOIO BiAXWUITEHHA BNacTu-
BOCTi MaTepiany abo Bupoby Bif ix xapakTepucTuny-
HOI BEMNUYUHMK;

- BMNAgKOBY YacTKy NepeBOAHOro KoediuieHTa n).

(2) Ax anbTepHaTMBa, y BIAMOBIOHWX BUNagkax nepe-

BOOHUIN KOediUiEHT N MOXe:

- ByTW HESIBHO BpaxoBaHUM Yy paMKax camoi Xapakre-
pUCTUYHOT BENNYMHU abo

- BMKOPWUCTOBYBATM Yy 3aMiCTb Y, (AMB. hopmyny
(6.6h)).

(6.2b)

NOTE When relevant, e.g. where geotechnical actions are
involved, partial factors y;; can be applied to the effects of
individual actions or only one particular factor yr can be glob-
ally applied to the effect of the combination of actions with
appropriate partial factors.

(3)P Where a distinction has to be made between fa-
vourable and unfavourable effects of permanent ac-
tions, two different partial factors shall be used(ygj,nt
and YGj,sup)-

(4) For non-linear analysis (i.e. when the relationship
between actions and their effects is not linear), the fol-
lowing simplified rules may be considered in the case of
a single predominant action:

a) When the action effect increases more than the ac-
tion, the partial factor yr should be applied to the repre-
sentative value of the action.

b) When the action effect increases less than the action,
the partial factor yr should be applied to the action ef-
fect of the representative value of the action.

NOTE Except for rope, cable and membrane structures, most
structures or structural elements are in category a).

(5) In those cases where more refined methods are de-
tailed in the relevant EN 1991 to EN 1999 (e.g. for pre-
stressed structures), they should be used in preference
to 6.3.2(4).

6.3.3 Design values of material or product
properties

(1) The design value X4 of a material or product proper-
ty can be expressed in general terms as:

Xk (6.3)

Ym

where:
X is the characteristic value of the material or product
property (see 4.2(3));

n is the mean value of the conversion factor taking into
account

- volume and scale effects,

- effects of moisture and temperature, and

- any other relevant parameters;

Ym IS the partial factor for the material or product prop-

erty to take account of:

- the possibility of an unfavourable deviation of a ma-
terial or product property from its characteristic val-
ue;

- the random part of the conversion factor n.

(2) Alternatively, in appropriate cases, the conversion

factor r| may be:

- implicitly taken into account within the characteristic
value itself, or

- by using yy instead of y, (see expression (6.6b)).



MPUMITKA. PospaxyHkoBa BenuuunHa

noBaTUCh TakMmu 3acobamu, sk:

- eMMipUYHNMM 3aneXHOCTAMU 3 BUMIPAHUMW Bi3UYHUMUN
BracTmeocTamu abo

- 3 xiMmi4yHoro cknagy abo

— 3 onepeaHbLOro goceigy abo

- 3 BeNMYMHK, WO HagaHa B €BPponencbknx ctaHaapTax abo
iHLUMX BiANOBIOHNX AOKYMEHTaXx.

MOXe BCTaHOB-

6.3.4 Po3paxyHKOBi BeIM4UHN reOMeTPUYHUX OaHUX

(1) Po3paxyHKOBi BEMMYNHN FEOMETPUYHNX OAHUX, TaKi
SIK PO3MipU eNeMEHTIB, LLIO BUKOPUCTOBYIOTLCS ANs1 OLi-
HKM BNNUBY Aivi Ta/abo onopy, MoXyTb 6yTn NpeacTas-
NEHNUMM HOMIHaNbHUMWN 3HAYEHHSIMUN:

(2)P Konn BNnuB BigXwneHb B reOMETPUYHMX AaHuX
(Hanpuknag, HETOYHICTb Yy MPUKNadaHHi HaBaHTaXEHHS
abo po3MillleHHs1 OrMop) Ha HaAiHICTb KOHCTPYKLUii €
3Ha4yHMM (Hanpuknag, BNAvB APYroro nopsaky), To pos-
PaxyHKOBi BENNYMHU FEOMETPUYHMX OAHMX MOBUHHI Oy-
TV BU3HAYEHUMU:

ne:

Aa BpaxoBye:

- MOXIMBICTb HECMIPUATNNBUX BiOXUIEHb Bi Xapak-
TEPUCTMYHNX ab0 HOMIHANBHNX BEMUYNH;

- CYKYNHWI pe3ynbTaT 04HOYACHOr0 BUHWKHEHHSA Ae-
KifTbKOX reOMeTPUYHNX BigXUIEHb.

MPUMITKA 1. ag MOXXe TakoX NpeacTaBnATN reOMeTpUYHI
HeZI0CKOHANOoCTI, A€ anom = 0 (To6TO, Aa # 0).

MPUMITKA 2. Konu BignosigHi EN 1991 - EN 1999 nepenba-
YalTb 40AATKOBI YMOBMU.

(3) BnnuB iHWNX BigXMUMEHb OXOMNSOETLCA YaCTKOBUMM
KoedilieHTamu

- 3 6oky gii (yg) Ta/abo

- 3 BoKy MiLHOCTI (Y).

MPUMITKA. Jonycku, BU3Ha4YeHi y BiANoBigHUX CTaHA4apTax
oao 3BedeHHs, HaeeaeHi B EN 1990 — EN 1999.

6.3.5 Po3paxyHkoBa MiUHiCTb

(1) PospaxyHkoBa MiLHICTb Ry MOXe BMpaXkaTUCb Y Ta-
Kirt dopmi:

ACTY-H b B.1.2-13:2008

NOTE The design value can be established by such means

as:

- empirical relationships with measured physical properties,
or

- with chemical composition, or

- from previous experience, or

- from values given in European Standards or other appro-
priate documents.

6.3.4 Design values of geometrical data

(1) Design values of geometrical data such as dimen-
sions of members that are used to assess action effects
and/or resistances may be represented by nominal val-
ues:

g = Apom (6.4)
(2)P Where the effects of deviations in geometrical data
(e.g. inaccuracy in the load application or location of
supports) are significant for the reliability of the struc-
ture (e.g. by second order effects) the design values of
geometrical data shall be de fined by:

(6.5)

where:

Aa takes account of:

- the possibility of unfavourable deviations from the
characteristic or nominal values;

- the cumulative effect of a simultaneous occurrence
of several geometrical deviations.

NOTE 1 a4 can also represent geometrical imperfections
where ano, = 0 (i.e., Aa # 0).

NOTE 2 Where relevant, EN 1991 to EN 1999 provide further
provisions.

(3) Effects of other deviations should be covered by
partial factors

- on the action side (yg), and/or

- resistance side (yu).

NOTE Tolerances are defined in the relevant standards on
execution referred to in EN 1990 to EN 1999.

6.3.5 Design resistance

(1) The design resistance R4 can be expressed in the
following form:

X,
Rd=LR{Xd,;;Gd}=LR nj_ﬁ'—;ad iz1, (6.6)
Y Rd YRd Ymi
ne: where:

YRd - YaCTKOBUI KOEMILIEHT, KU OXONSIOE HEBU3HAYE-
HICTb Y MoZeni onopy, NAC reoMeTPUYHI BigXUMEHHS,
AKLWO BOHW 3MOAeNboBaHi He geTanbHo (auB. 6.3.4(2));

Xgi - PO3paxyHKOBa BENUYMHA BNacTUBOCTI MaTepiany i.

(2) MoxyTb 6yTK 3p0o6reHi Taki CPOLLEHHS hopMynu
(6.6):

Rd =R N;

Yrd IS @ partial factor covering uncertainty in the re-
sistance model, plus geometric deviations if these are
not modelled explicitly (see 6.3.4(2));

Xq,i is the design value of material property /.
(2) The following simplification of expression (6.6) may
be made:

X
K. a4

M

iz1, (6.6a)
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ae

YMi =YRd XYm,i

MPUMITKA. ni moxxe ByTu BKINOYEHUM A0 Ym,i, AnB. 6.3.3.(2)

(3) Ha BigmiHy Big dhopmynu (6.6a) po3paxyHKOBUA onip
Moxe OyTu oTpMMaHun Ge3nocepedHbO 3 xapakTtepuc-
TMYHOrO 3HayeHHs onopy maTepiany abo Bupoby 6e3
OeTanbHOro BU3HAYEHHSI PO3paxyHKOBUX BENUYUH AN
okpemux 6a3oBnx NepemMiHHUX, BUKOPUCTOBYHOUN:

where:
{6.6b)

NOTE n; may be incorporated in ywm,, see 6.3.3.(2).

(3) Alternatively to expression (6.6a), the design re-
sistance may be obtained directly from the char-
acteristic value of a material or product resistance,
without explicit determination of design values for indi-
vidual basic variables, using:

Ry

Ry =—X.

NMPUMITKA. Lle npugatHe ana enemeHTiB abo Bupobis, Lo
BUrOTOBMEHI 3 O4HOPIOHOrO MaTepiany (Hanpuknag, ctani), a
TaKoX BUKOpUCTaHe y B3aeMo3B'3ky 3 gogaTtkom D "lMpoekTy-
BaHHs 332 JONOMOTOl BUNpobyBaHb".

(4) Ha Bigminy Big dopmyn (6.6a) Ta (6.6¢), onA KOHC-
TPyKuii abo enemMeHTiB KOHCTPYKLUiM, WO po3paxoBy-
I0TbCA 3 BUKOPWUCTAHHAM HEriHIHUX MeToAiB, Ta LWo
cknagawTbcsa 3 binbll HK ogHOro martepiany abo ge
BMacTMBOCTI ['PYHTIB BKITIOYEHI OO pO3paxyHKOBOro
onopy, ANA po3paxyHKOBOro OMopy MOXe BUKOPUCTOBY-
BaTWCb Taka popmyna:

LR

1 Y 11‘
Ry =—R{H1Xk,1i M X j i>1) Tm, ’ad} '

NMPUMITKA. Y pesknx Bunagkax po3paxyHKOBUW OMip MOXe
BCTaHoBnoBaTuca 6GesnocepeaHbO, MNPUAMAlOYM  YacTKOBI
KoedilieHT 4O NOKasHWKIB OKpEMOro onopy, siki 00yMOBMeEHi
BNacTMBOCTSIM MaTepiany.

6.4 MpaHWYHi cTaHM 3a Hecy4olo 3AaTHICTIO

6.4.1 3aranbHi NONOXeHHA

(1)P lNoBuUHHI NepeBipATUCA Taki rPaHNYHi CTaHU 3a He-
CY4OI0 3[aTHICTIO:

a) EQU: Btpata ctaTn4Hoi piBHOBarM KOHCTpYyKLii abo

CTKOro Tina, ge:

- Hes3HauyHi Bapiauii y Benu4uMHi abo MpoOCTOPOBOMY
po3TallyBaHHI Ail Ans OKPeMOoi MNepLIonpUYMHA €
3HaYHUMK Ta

- MILHICTb KOHCTPYKTMBHMX MaTepianis abo rpyHTy
3arafnioM He KOHTPOETLCH;

b) STR: B'aske pynHyBaHHs abo HagmipHa gedopmauis
KOHCTPYKLUii ab0 KOHCTPYKTUBHUX €NEMEHTIB, BKIOYato-
4n pyHaameHTw, nani, CTiHW nigBaniB TOLWLO, A€ KOHT-
PONIDETLCS MILHICTb MaTepianiB KOHCTPYKLN;

c) GEO: B'aske pyinHyBaHHSA abo HagmipHa gedopma-
Lis 'pyHTY, Ae MilUHICTb IpyHTY abo ckeni ayxe cyTTeBa
Ans 3abe3neyeHHs onopy;

d) FAT: PyriHyBaHHS BHACiAOK BTOMW KOHCTPYKLii abo
KOHCTPYKTMBHMX €JTIEMEHTIB.

NPUMITKA. KomGiHauii gin ans pospaxyHKy Ha BTOMYy HaBe-
AeHi B EN 1992 - EN 1999.

(2)P PospaxyHKOBi BENUYMHW Li1 NOBUHHI NpunMaTucs
BiAMOBIAHO 00 gogaTtka A.
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M (6.6¢)

NOTE This is applicable to products or members made of a
single material (e.g. steel) and is also used in connection with
Annex D "Design assisted by testing".

(4) Alternatively to expressions (6.6a) and (6.6c), for
structures or structural members that are analysed by
non-linear methods, and comprise more than one mate-
rial acting in association, or where ground properties
are involved in the design resistance, the following ex-
pression for design resistance can be used:

(6.6d)

my

NOTE In some cases, the design resistance can be ex-
pressed by applying directly partial factors to the individual
resistances due to material properties.

6.4 Ultimate limit states

6.4.1 General

(1)P The following ultimate limit states shall be verified
as relevant:

a) EQU: Loss of static equilibrium of the structure or
any part of it considered as a rigid body, where:

- minor variations in the value or the spatial distribu-

tion of actions from a single source are significant, and

- the strengths of construction materials or ground are
generally not governing;

b) STR: Internal failure or excessive deformation of the
structure or structural members, including footings,
piles, basement walls, etc., where the strength of con-
struction materials of the structure governs;

¢) GEO: Failure or excessive deformation of the ground
where the strengths of soil or rock are significant in
providing resistance;

d) FAT: Fatigue failure of the structure or structural
members.

NOTE For fatigue design, the combinations of actions are
given in EN 1992 to EN 1999.

(2)P The design values of actions shall be in accord-
ance with Annex A.



6.4.2 MNepeBipku cTaTUYHOI piBHOBaru Ta onopy

(1)P Konu posrnsgaetbcst rpaHUYHUA CTaH 3a cTaTuu-
HOK piBHOBarow KOHCTpykuii (EQU), cnig nepesiputwy,
wo6:

Egast <Eggsto

ne:

Egqst - PO3paxyHkoBa BenuyuHa BNNvBY AecTtabinisyto-
ynx ain;

Egst - PO3paxyHKoBa Benu4yMHa BNNuBY cTabinidytoumx
ain.

(2) Tam, ge ue NpuHATHe, bopmyna Ans rpaHMYHOro
CTaHy CTaTW4HOI PiBHOBArn Moxe OOMOBHIOBATUCHL O0-

AaTKOBMMU YneHamu, BKMIOYaK4uW, Hanpuknag, koedi-
LIEHT TEPTHA MK XKOPCTKUMM Tinamu.

(3)P Konwu posrnsgaerscsa rpaHUyHUn CTaH pyNHYBaHHSA
abo HapgmipHoOi gedopmauii nepepidy enemeHta abo
3'eagHaHHs (STR Ta/abo GEO), cnig nepesiputy, LWoo:

ne:

Ey - po3paxyHkOBa Benu4yMHa BMMMBY TakuxX i, SK
BHYTPILLUHA cuna, MOMeHT abo BEKTOp, WO NpeacTaBnsie
OeKinbka BHYTPILLHIX cMi abo MOMEHTIB;

Rq - po3paxyHkoBa Benv4yvHa BignoBIAHOroO onopy.

NMPUMITKA 1. Mogpobuui wono metonis STR ta GEO Hase-
OeHi B gopaTky A.

NMPUMITKA 2. ®dopmyna (6.8) He oxonnioe BCiX BUAIB NepeBi-
PKM BiHOCHO MOB3[OBXHbLOIO 3rMHY, TOOTO PYWHYBaHHS, LLO
BiAOyBaeTbca TaM, Ae BNMAWB OPYroro nopsiaky moxe 6yTu
0oOMeXeHUM OMopoM KOHCTPYKLii abo [onycTUMWM Onopom
KOHCTpyKuii. Ame. EN 1992 — EN 1999.

6.4.3 KombiHauis Ain (3a BUHATKOM nepeBipku Ha
BTOMY)

6.4.3.1 3aranbHi NoNoOXeHHA

(1)P Ong KoxHoro 3 BynNagkKiB KPUTUYHOIO HaBaHTaXeH-
HS po3paxyHKoBi BenuuuHu Bnnmey Ain (Ey) cnig Bu-
3Ha4aTu 3aBOsKM KOMOiHaUil BENUYMH AR, Wo po3arns-
AalTbCA K Ti, WO BiAbyBalTbCA 0QHOYACHO.

(2) KoxxHa koMGiHauia gi Mmae BknovaTu:
- MpOBigHY NepeMiHHy aito abo
- BMNagKoBy fito.

(3) KombGiHauji Ain nMOBWHHI BIigNOBIAATU MOJNOXEHHAM
Big 6.4.3.2 0o 6.4.3.4.

(4)P Konu pesynbTaTu nepeBipkn gyxe YyTnvBi OO Ba-
piaui BENUYMH MicLa po3TallyBaHHA NOCTIMHUX Ain Ha
KOHCTPYKLIT, HECMPUATNUBI Ta CAPUATNNBI YaCTUHU UieT
Aii cnig poarnsagaTtu Sk okpemi aii.

MPUMITKA. Lle 3a3B14ali BUKOPUCTOBYETLCS MpU NepeBipLi
CTaTM4HOI PiBHOBAru Ta aHanoriYHMX rpaHUYHUX CTaHiB, AWB.
6.4.2(2).

Ey <Ry,

ACTY-H b B.1.2-13:2008

6.4.2 Verifications of static equilibrium and
resistance

(1)P When considering a limit state of static equilibrium
of the structure (EQU), it shall be verified that:

®7)

where:

Eqgst IS tne design value of the effect of destabilising
actions;

Eq s IS the design value of the effect of stabilising ac-
tions.

(2) Where appropriate the expression for a limit state of
static equilibrium may be supplemented by additional
terms, including, for example, a coefficient of friction
between rigid bodies.

(3)P When considering a limit state of rupture or exces-
sive deformation of a section, member or connection
(STR and/or GEQ), it shall be verified that:

(6.8)

where:

Eq is the design value of the effect of actions such as
internal force, moment or a vector representing several
internal forces or moments;

R4 is the design value of the correspooding resistance.

NOTE.1 Details for the methods STR and GEO are given in
Annex A.

NOTE 2 Expression (6.8) does not cover all verification for-
mats concerning buckling, i.e. failure that happens where
second order effects cannot be limited by the structural re-
sponse, or by an acceptable structural response. See EN
1992 to EN 1999.

6.4.3 Combination of actions (fatigue verifications
excluded)

6.4.3.1 General

()P For each critical load case, the design values of
the effects of actions (Egy) shall be determined by com-
bining the values of actions that are considered to occur
simultaneously.

(2) Each combination of actions should include:
- aleading variable action, or
- an accidental action.

(3) The combinations of actions should be in ac-
cordance with 6.4.3.2 t0 6.4.3.4.

(4)P Where the results of a verification are very sensi-
tive to variations of the magnitude of a permanent ac-
tion from place to place in the structure, the unfavoura-
ble and the favourable parts of this action shall be con-
sidered as individual actions.

NOTE This applies in particular to the verification of static
equilibrium and analogous limit states, see 6.4.2(2).

37



ACTY-H b B.1.2-13:2008

(5) Oe pekinbka BNAMBIB OfHi€ei Aji (Hanpuknag, 3ruHa-
NbHWIA MOMEHT i HopMarbHa curna Bif BfacHoi Barm) He
MOBHICTIO KOPESIOKTLCH, YacTKOBUN KOeMIiUieHT, Lo
3aCTOCOBYETHCA A0 Oyab-sIKOro CNpUSITIMBOrO KOMIMO-
HeHTa, MOXe OyTn 3MEHLLEHNM.

MPUMITKA. [na oTpumaHHs OO0AaTKOBUX pekoMeHaauin i3
uiel TemMu gMB. CTaTTi WOJO0 BEKTOPHUX BRnmBiB B EN 1992 —
EN 1999.

(6) Tam, Oe Ue € CYTTEBO BaXMMBUM, MOBUHHI OyTK
NPUAHATUMM A0 yBarn BUMYyLLEHi fedopmadii.

MPUMITKA. [Ina oTpuMaHHa 4oAaTKOBUX pekoMeHaauin aunB.
5.1.2.4(P) Ta EN 1992 — EN 1999.

6.4.3.2 KombGiHauii gin gnsa ctinkux abo nepexigHunx
po3paxyHKoBuX cutyauin (pyHaameHTanbHi KOMb6i-
Hauii)

(1) BaranbHun BUrNag pesynbTaty A NOBUHEH BU3HA-
yartmcs:

Ea =vsaE{vg, GijYpP: Yq.1Qu1 Yqi W0,iQui} j 2 i 21

(2) KombiHauisa pesynbTaTy AiR, WO po3rnsgarTbes,

noBuHHa 6asyBaTnca Ha

- PO3paxyHKOBI BENWYUHI NPOBIAHOI NepeMiHHOI aii
Ta

- pO3paxyHKOBMX KOMOBIHALIMHUX BENUYMHAX CYMYTHIX
nepemiHHuX gin:

MPUMITKA. OuB. Takox 6.4.3.2(4).

Eg =E{y6,j Gk ;3 1PP: ¥a1 Q5 Qi Yo Qui } j2 i 21

(3) KombiHauis ain y ayxkax { } B (6.9b) moxe Takox
OyTK BUpaxeHa sik

Y16, Gk 1eP " 101 Q1" 210 Yai Qi

fz1

abo anbTepHatTMBHO Ansa SIR Ta GEO rpaHuyHmx cra-
HiB, MEHLL CnpuaATNuBa 3 ABOX Takmx popmyn: (6.10b)

> ¥6. Gk j " YeP " 11V a1 Qu1"+ Y vqi Woi Qi

j=t

Zg} TGJ GkJ""'“TPP"‘{'"TQA Qk‘1"+“ ZTQJ lllol, Qk';

=1

ne:

"+" - Mae Ha yBasi "noegHaHuin 3"

> - Mae Ha yBaasi "cninbHui edbekT abo Bnnme"

& - KoediLiEHT 3MEHLLEHHS AN HECNIPUATNNBMX NOCTIN-
Hux gin G

MPUMITKA. Moganblua iHpopMaLis Ans BMbopy HagaeTbes B
poaatky A.

(4) Axkwo 3anexHicte MiX AissMU Ta iX BMIMBOM He €
niHinHoo, cnig 6e3nocepeHbO BUKOPUCTOBYBATU (ho-
pmynu (6.9a) abo (6.9b) B 3anexHocTi Big BiAHOCHOrO
36iMblUEeHHs BMMAVBY Ai NOPIBHAHO 3i 36inbLUEeHHAM Y
BEMWYWHI Ain (auB. Takox 6.3.2.(4)).

o0

(5) Where several effects of one action (e.g. bending
moment and normal force due to selfweight) are not
fully correlated, the partial factor applied to any favour-
able component may be reduced.

NOTE For further guidance on this topic see the clauses on
vectorial effects in EN 1992 to EN 1999.

(6) Imposed deformations should be taken into account
where relevant.

NOTE For further guidance, see 5.1.2.4(P) and EN 1992 to
EN 1999.

6.4.3.2 Combinations of actions for persistent or
transient design situations (fundamental
combinations)

(1) The general format of effects of actions should be:

(6.9a)

(2) The combination of effects of actions to be consid-
ered should be based on
- the design value of the leading variable action, and

- the design combination values of accompanying vari-
able actions:

NOTE See also 6.4.3.2(4).

(6.9b)

(3) The combination of actions in brackets { }, in (6.9b)
may either be expressed as:

(6.10)

i1

or, alternatively for STR and GEO limit states, the less
favourable of the two following expressions:

(8.10a)

i1

(610b)

i1

where:

"+" implies "to be combined with"

2 implies "the combined effect of

¢ is a reduction factor for unfavourable permanent
actions G

NOTE Further information for this choice is given in Annex A.

(4) If the relationship between actions and their effects
is not linear, expressions (6.9a) or (6.9b) should be ap-
plied directly, depending upon the relative increase of
the effects of actions compared to the increase in the
magnitude of actions (see also 6.3.2.(4)).



6.4.3.3 KombiHauii gin ana BunagkoBux po3paxyH-
KOBUX CUTyauUin

(1) 3aranbHui BUrMS BAAUBY Ail NOBMHEH BU3HaYaTy-
csi:

Eq =E{Gy;iPAs(v110r wo1)Quu v Qui} j2 10>

(2) KombiHauis ain y ayxkax { } moxe BupaxaTtuco sk:

Z Gk,j "+"P“+“Aj ll+ll(lp 1.1 or W 2.1)le1 |r+ll Z W 5 Ok.j

jz1
(3) Bubip Mix w1 1Qx 1 abo W, 1Qy 1 Cnig cniBBigHOCKTM 3
BiANOBIQHOK BUMAAKOBOI PO3PaxyHKOBOIO CUTYyalLliEto

(yoap, noxexa abo XUTTe3aaTHICTb Nicnsa BMNagKoBoi
nogii abo cutyadii).

MPUMITKA. BkasiBku HagaHi y BignosigHux yactmHax EN
1991 — EN 1999.

(4) KombiHauis givi ons BMnagkoBmMX po3paxyHKOBMX

cuUTyaUin noBMHHa abo

- BKNKOYaTK BNacHe ocobnuey gito A (noxexa abo
yAapHa gist) abo

- MaTu BiAHOLWWEHHS A0 cuTyauii nicna ocobnueoi no-
aii (A =0).

[ns cuTyauin Npy noxexi, kpim TemnepaTypHOro BNu-
BY Ha BNacTMBOCTI maTtepiany, Aq MOBMHEH NpeacTas-
NSATU pO3PaxyHKOBY BENMUYMHY NPSMOI TENoBoi Aii
BHAaCMiOOK NOXeX.

6.4.3.4 KomGiHauii gin ona cencMivHUX po3paxyH-
KOBMX CUTyaLin

(1) BaranbHun Burngg BANWBY A MNOBUHEH BU3-
HayaTucs:

Eq :E{Gk'j;P;AEd;wz‘;Qk,;}121;;‘21

(2) KombiHauis gt y gyxkax { } moxe OyTu BupaxeHa
AK:

ZG}(J "+"P"+"AEd ll+!l Z W 2I1 Qk‘f

izl
6.4.4 YacTkoBi kKoedpilieHTH gna gin Ta koMGiHauii
ain
(1) BennunHu koedilieHTiB y Ta W Ans giv cnig npyn-
matu 3 EN 1991 ta 3 gogatka A.
6.4.5 YacTkoBi koedilieHTU ana matepianie Ta B1-
pobiB
(1) YacTtkoBi koedpilieHTM Ans BRacTMBOCTEN MaTepia-
nie Ta Bupobie cnig npuimat 3 EN 1992 - EN 1999.

6.5 MpaHuy4HI cTaHu 3a ekcnnyaTauiiHo NpuaaTHi-
CTHO

6.5.1 MNepeBipkn
(1)P Cnig nepesiputn, w06

Ed st,
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6.4.3.3 Combinations of actions for accidental
design situations

(1) The general format of effects of actions should be:

{6.11a)

(2) The combination of actions in brackets { } can be
expressed as:

(6.11b)
i>1

(3) The choice between y; 1Qy 1 Or W, 1Qy 1 should be
related to the relevant accidental design situation (im-
pact, fire or survival after an accidental event or situa-
tion).

NOTE Guidance is given in the relevant Parts of EN 1991 to
EN 1999.

(4) Combinations of actions for accidental design situa-

tions should either

- involve an explicit accidental action A (fire or im-
pact), or

- refer to a situation after an accidental event (A = 0).

For fire situations, apart from the temperature effect on
the material properties, A4 should represent the design
value of the indirect thermal action due to fire.

6.4.3.4 Combinations of actions for seismic design
situations

(1) The general format of effects of actions should be:

(6.12a)

(2) The combination of actions in brackets { } can be
expressed as:

(6.12b)

i1

6.4.4 Partial factors for actions and combinations of
actions

(1) The values of the y and y factors for actions should
be obtained from EN 1991 and from Annex A.

6.4.5 Partial factors for materials and products

(1) The partial factors for properties of materials and
products should be obtained from EN 1992 to EN 1999.

6.5 Serviceability limit states

6.5.1 Verifications
(2)P It shall be verified that:

(6.13)
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ne:

Cqy - rpaHu4yHa po3paxyHKOBa BeSIMYMHA BigMOBIAHOMO
KpuTepito 3 ekcnnyaTauiiHoi NnpuaaTHOCTI;

Eq - po3paxyHKoBa BenuuMHa pes3ynbTaTty Ain, sika
BCTaHOBIIEHAa B KpUTEpIl ekcnnyaTauiiHoi NpuaaTHOCTI,
Lo BM3HA4YeHa Ha OCHOBI BiAMNOBIAHOT KOMOIHaLLiT.

6.5.2 Kputepii 3a ekcnnyaTtauiiHo NpuaaTHICTIO

(1) Oedopmauii, aki cnig BpaxyBatu B pamMkax BUMOT
eKkcnryaTtauinHoi NpuaaTHOCTI, MOBMHHI BYTY BU3HAYEHI
SIK AeTanisoBaHo B gogaTky A BignoBigHoO Ao Tuny 6yai-
Benb i cnopya abo y3romkeHO 3 3aMOBHMKOM abo Bif-
noBigHMM HauioHanbHMM opraHoMm.

NPUMITKA. Onsa iHWWX cneuianbHUX KpWUTepiiB ekcnnyara-
LiMHOI NpUAATHOCTI, HanNpuKNag, Takux SK LWMpUHa pPo3KpUTTS
TPIiLLUMH, OBMEXEHHs HanpyxeHHs abo HaBaHTaXeHHs, onip
3cysy, ame. EN 1991 - EN 1999.

6.5.3 KombiHauis gin

(1) KombiHauii gin, ski cnig BpaxyBaTu Yy BignoBigHWX
pO3paxyHKOBMX CUTYyaLisiX, MOBUHHI Bignosigatv BUMO-
ram LOoAo eKcnnyaTtauiiHoi NpuaaTHOCTI Ta nepesipe-
HUM KpUTEPIAM edEeKTUBHOCTI.

(2) KomOiHauii gin onst rpaHUYHUX CTaHiB 3a ekcnnya-

TaUiHOK NpPMAATHICTIO BU3HAYE€Hi CUMBOSMIYHO 3a A0-
MOMOrO HacTyNHMX hopmyn (ams. Takox 6.5.4):

MPUMITKA. Y uux copmynax MAPURHATO, WO BCi YaCTKOBI
koediuieHTn gopisHiotoTb 1. M. gogatok A Ta EN 1991 - EN
1999.

a) XapaktepucTtmyHa KombiHaLis:

Eq = E{Gk.I;R Q4 W0, Qe } jz1i>1

Ae kombGiHauia gin y ayxkkax { } (HasBaHa sk xapakte-
pucTuyHa KoMbBiHauist) moxe ByTu BUpaXkeHa Tak:

Z Gk')l l!+I|P||+u Qk‘ 1||+n z W DJ ri!

izl

MPUMITKA. XapaktepuctuyHa komMbGiHaUis, sik npaBuio, Bu-
KOPUCTOBYETLCS ANt HE3BOPOTHUX FPaHNYHMX CTaHiB.

b) Yacta komGiHauis:

Zg =E{Gy ;1P w11Quu o Qui} j21ii>1

B dkii kombGiHauia gin y gyxkax { } (wo HasnBaeTbCH
yacToto KoMmbiHauie) Moxe 6yTn BUpaxeHa sik:

Z lej "+“P“+"l|} 11 le 1n+n Z W 9] Qk,,

fz1
NPUMITKA. YacTa kombiHauisi, ik NpaBmio, BUKOPUCTOBY-
€TbCS AJ1S1 3BOPOTHUX FPAaHNYHMX CTaHIB.

¢) KeasinocrTiriHa KombiHau,is:

Eq =E{Gy;iPwaiQ}iztiz1

B dAKin koMBiHauia gin y ayxkax { } (wWo HasnBaeTbCH
KBa3inocTiHO KoMbGiHauielo) mMoxe 6yTu BupaxeHa
Tak:
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where:

Cq is the limiting design value of the relevant servicea-
bility criterion.

Eq is the design value of the effects of actions specified

in the serviceability criterion, determined on the basis of
the relevant combination.

6.5.2 Serviceability criteria

(1) The deformations to be taken into account in rela-
tion to serviceability requirements should be as detailed
in the relevant Annex A according to the type of con-
struction works, or agreed with the client or the National
authority.

NOTE For other specific serviceability criteria such as crack
width, stress or strain limitation, slip resistance, see EN 1991
to EN 1999.

6.5.3 Combination of actions

(1) The combinations of actions to be taken into ac-
count in the relevant design situations should be appro-
priate for the serviceability requirements and perfor-
mance criteria being verified.

(2) The combinations of actions for serviceability limit
states are defined symbolically by the following expres-
sions (see also 6.5.4):

NOTE It is assumed, in these expressions, that all partial fac-
tors are equal to 1. See Annex A and EN 1991 to EN 1999.

a) Characteristic combination:
(6.14a)

in which the combination of actions in brackets { }
(called the characteristic combination), can be ex-
pressed as:

(6.14b)
i=1
NOTE The characteristic combination is normally used for

irreversible limit states.

b) Frequent combination:
(6.15a)

in which the combination of actions in brackets { 1},
(called the frequent combination), can be expressed as:

(6.15b)
i=1

NOTE The frequent combination is normally used for reversi-

ble limit states.

¢) Quasi-permanent combination:
(6.16a)

in which the combination of actions in brackets { },
(called the quasi-permanent combination), can be ex-
pressed as:



Z GkJ "-l-"P"'-l-'“ Z y 2 Qk";

jz1
Ae YMOBHi No3Ha4yeHHs1 po3kpuTi B 1.6 Ta 6.4.3(1).

MPUMITKA. KsasinocTinHa kombiHaLis, Sk npaBumno, BUKOpu-
CTOBYETLCH ANA AOBroTpUBanux BhMMBIB Ta 30BHILLHLOMO BU-
rNSAy KOHCTPYKLI.

(3) Onsa penpeseHTaTUBHOI BENWYUHWN ANS Aii nonepea-
HbOro HarnpyxeHHs (TobT1o P, abo P,,) cnig 3BepTaTucs
[0 BignoBigHoro €Bpokoay, BpaxoByuM TUM nonepea-
HBbOrO HaMpPYXEHHS, O PO3rNsaAacTbCs.

(4)P Tam, ge ue AoUINbHO, MOBWHEH pO3rNsgaTUCs
BMSUB AiN, SKi BUKNMKaHI BUMYLLEHMMK gedopmauisiMu.

MPUMITKA. Y peskux Bunagkax dopmynum 3 (6.14) go (6.16)
BMMaratoTb Mogidikadii. [leTanbHi npaBuna HagaHi y BianoBi-
OHuX yactnHax EN 1991 - EN 1999.

6.5.4 YacTkoBi koedilieHTM ona maTtepianiB

(1) Ans rpaHuYHUX CTaHiB 3a ekcnyaTauiiHow npuaa-
THICTIO YacTKOBI koeqilieHTn V,, AN BNacTUBOCTEN Ma-
Tepianis cnig npunmaTtn 1,0, AKWO TiNbKK iHWE He BU-
3Ha4yeHo B EN 1992 - EN 1999.
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(6.16b)

i>1
where the notation is as given in 1.6 and 6.4.3(1).

NOTE The quasi-permanent combination is normally used for
long-term effects and the appearance of the structure.

(3) For the representative value of the prestres-sing
action (i.e. Py or P,), reference should be made to the
relevant design Eurocode for the type of prestress un-
der consideration.

(4)P Effects of actions due to imposed deformations
shall be considered where relevant.

NOTE In some cases expressions (6.14) to (6.16) require
modification. Detailed rules are given in the relevant Parts of
EN 1991 to EN 1999.

6.5.4 Partial factors for materials

(1) For serviceability limit states the partial factors y,, for
the properties of materials should be taken as 1,0 ex-
cept if differently specified in EN 1992 to EN 1999.
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Donatok A1
(oboB'aA3koBUN)
BukopucraHHsa ona 6yaisens Ta cnopyn

A1.1 O6nacTb BUKOPUCTaHHSA

(1) Uen popnatok A1 Hagae npaBuna Ta MeToau BCTa-
HoBMeHHA KoMOiHauin aiv aona 6yaisens Ta cnopyAd. BiH
TakoX HaJae pekOMeHAOBaHi po3paxyHKOBi BEMUYUHM
NOCTINHUX, NEepPeMiHHMUX Ta BMMAAKOBUX il Ta Ui Koe-
QilieHTIB Ons BUKOPUCTAHHS Y NPOEKTYBaHHI OyaiBenb
Ta cnopya.

MPUMITKA. BkasiBku MOXyTb HagaBaTuCb B HauioHanbHOMy
[odaTtKy CTOCOBHO BMKOpPUCTaHHA Tabnuui 2.1 (MpoekTHuiA
TepMiH ekcnnyaTauii).

A1.2 Komb6iHauii gin

A1.2.1 3aranbHi NONoXeHHA

(1) Bnnue gin, gki He MOXyTb iCHyBaTU OQHOYaCHO 3a-
BOSKM i3M4HMM abo pyHKUiOHANbHUM MpuynHaMm, He
cnig, po3rnsigaTt pasoM y KombiHauii gin.

MPUMITKA 1. B 3anexHOCTi Big BUKOPWUCTaHHSA, popmu Ta
posTallyBaHHsA 6yaieni kKombiHauii Ain MoxyTb 6adyBaTuCh Ha
He GinbLue HiXK ABOX NEePEMiHHUX OisX.

NPUMITKA 2. Tam, ge mogudikauii A1.2.1 (2) ta A1.2.1 (3)
HeoOXifHi 3 reorpadiyHMX MPUYUH, BOHW MOXYTb Mpu3Haya-
Tucsa B HauioHanbHoMy goaaTky.

(2) Kombinauii gin, wo HaBedeHi B popmynax (6.9a) -
(6.12b), cnig BMKOpMCTOBYBaTWU MpW Nepesipui rpaHny-
HUX CTaHIB 3a HECY4YOI0 30aTHICTIO.

(3) KombGiHauii gin, wo HaBegeHi B doopmynax (6.14a) -
(6.16b), cnig BMKOpUCTOBYBaTU NPU NepeBipLi rpaHny-
HWX CTaHIiB 3a ekcnnyaTauiiHO NpUAAaTHICTIO.

(4) KomGiHauii gin, wo BkntovatoTb B cebe cunu none-
peaHbOro HamnpyXeHHs, Cnig BMKOPUCTOBYBATU, K Le
BM3HadeHo B EN 1992 - EN 1999.

A1.2.2 BennunHu KoedildieHTIB
(1) Benn4unHu koediuieHTiB MOBMHHI ByTK 3aaaHi.

MPUMITKA. PekomeHngoBaHi BenuYMHM Y KoedilieHTiB ans
6inbLU 3aranbHWX i MOXyTb OyT oTpMMaHi 3 Tabnumui A1.1.

A1.3 N'paHU4Hi cTaHM 3a Hecy4olo 3AaTHICTIO

A1.3.1 Po3paxyHKoBi BenM4uHu Ain B NOCTINHUX Ta
nepexigHUX po3paxyHKOBUX CUTYaLLifX

(1) PospaxyHKoBi BENWUYMHU Ai ANS rpaHUYHUX CTaHIiB
3a Hecy4olo 30aTHICTIO B MOCTIMHUX Ta NepexiaHnX pos-
paxyHKoBUX cuUTyauiax (copmynu (6.9a) - (6.10b)) no-
BWHHI Bignosigatn Tabnuusam A1.2(A) - (C).

NMPUMITKA. Benuuunm B 1abnuusx A1.2 (A) - (C) moxyTb
OyTV 3MiHEHUMW, Hanpuknag, ons Pi3HWX PiBHIB HAAINHOCTI B
HauioHanbHOMY aoaatky (ave. po3ain 2 Ta gogaTok B).

(2) Mpw BukopucTaHHi Tabnuub A1.2(A) - A1.2(C) y Bu-
nagkax, Komnm rpaHUYHNIA CTaH € yXe YyTnMBuM J0 Ba-
piauin 3Ha4YeHHb NOCTIMHUX AOiN, BEPXHSA Ta HWXHSA Xa-
PaKTEPUCTUYHI BENUYMHU AiN MOBUHHI NpuUMaTucs y
BignosigHocTi 3 4.1.2(2)P.
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Annex Al
(normative)
Application for Buildings

Al.1 Field of application

(1) This annex Al gives rules and methods for estab-
lishing combinations of actions for buildings. It also
gives the recommended design values of permanent,
variable and accidental actions and uji factors to be
used in the design of buildings.

NOTE Guidance may be given in the National annex with
regard to the use of Table 2.1 (design working life).

Al1.2 Combinations of actions

Al.2.1 General

(1) Effects of actions that cannot exist simultaneously
due to physical or functional reasons should not be
considered together in combinations of actions.

NOTE 1 Depending on its uses and the form and the location
of a building, the combinations of actions may be based on
not more than two variable actions.

NOTE 2 Where modifications of A1.2.1(2) and A1.2.1(3) are
necessary for geographical reasons, these can be defined in
the National annex.

(2) The combinations of actions given in expressions
6.9a to 6.12b should be used when verifying ultimate
limit states.

(3) The combinations of actions given irl expressions
6.14a to 6.16b should be used when verifying service-
ability limit states.

(4) Combinations of actions that include prestressing
forces should be dealt with as detailed in EN 1992 to
EN 1999.

A1.2.2 Values of g factors

(1) Values of factors should be specified.

NOTE Recommended values of g factors for the more com-
mon actions may be obtained from Table A1.1.

A1l.3 Ultimate limit states

A1.3.1 Design values of actions in persistent and
transient design situations

(1) The design values of actions for ultimate limit states
in the persistent and transient design situations (ex-
pressions 6.9a to 6.10b) should be in accordance with
Tables A1.2(A) to (C).

NOTE The values in Tables A1.2 ((A) to (C)) can be altered
e.g. for different reliability levels in the National annex (see
Section 2 and Annex B).

(2) In applying Tables A1.2(A) to A1.2(C) in cases when
the limit state is very sensitive to variations in the mag-
nitude of permanent actions, the upper and lower char-
acteristic values of actions should be taken according to
4.1.2(2)P.



(3) CtatuyHa pieHoBara (EQU, aue. 6.4.1) ans 6ynise-
NBHUX KOHCTPYKLIN NOBWHHA MEpPEBIPATUCS 3 BMKOPUC-
TaHHSAM pO3paxyHKOBMX BENUUMH Ain y Tabnuui A1.2(A).

(4) Po3paxyHOK KOHCTPYKTUBHMX enemeHTiB (STR, aus.
6.4.1) 6e3 reoTexHiyHNX A NOBUHEH ByTn NepesipeHun
3 BUKOPUCTaHHSIM PO3PaxyHKOBMX BENWYUH Ain y Tab-
nuui A1.2(B).

(5) Po3spaxyHOK KOHCTPYKTUBHUX eNneMeHTiB (dhyHaame-
HTiB, Nanb, CTiH nigBanis Towo) (STR) BkNOYHO 3 reo-
TEXHIYHUMMK Zismn Ta onip rpyHTy (GEO, ame. 6.4.1)
NMOBMHEH OYTU BUKOHAHUM 3 BUKOPUCTAHHAM OOHOMO 3
TPbOX HACTYMHUX OOAATKOBMX MiAXOAiB ANS reoTexHiuy-
HUX Al Ta NoKa3HWKiB onopy BignosigHo Ao EN 1997:

ACTY-H b B.1.2-13:2008

(3) Static equilibrium (EQU, see 6.4.1) for building
structures should be verified using the design values of
actions in Table A1.2(A).

(4) Design of structural members (STR, see 6.4.1) not
involving geotechnical actions should be verified using
the design values of actions from Table A1.2(8).

(5) Design of structural members (footings, piles,
basement walls, etc.) (STR) involving geotechnical ac-
tions and the resistance of the ground (GEO, see 6.4.1)
should be verified using one of the following three ap-
proaches supplemented, for geotechnical actions and
resistances, by EN 1997:

Ta6nuusa A1.1 - PekomeHO0BaHi BENNUMHU Y KoeilieHTiB Ansa 6yaisens Ta cnopyn

His Yo Y1 Y2
MpuknageHi HaBaHTaxXeHHs1 Ha Oygieni, kaTeropia (ave. EN 1991-1-1)
KaTteropist A: XXUTNoBi OYANHKM, XXWUTIOBI NITOLL 0,7 0,5 0,3
KaTeropis B: ogicHi nnowyi 0,7 0,5 0,3
KaTteropis C: nnoLui 3i6paHHs BENWKOI KiNbKOCTI ntogen 0,7 0,7 0,6
KaTeropis D: ToproenbHi nnowi 0,7 0,7 0,6
KaTeropis E: cknagn 1,0 0,9 0,8
KaTeropis F: npoisHa yactuHa,

Bara TpaHcnopTtHoro 3acoby < 30 kH 0,7 0,7 0,6
KaTeropis G: npoi3Ha 4YacTuHa,

30 kN < Bara TpaHcnopTHoro 3acoby < 160 kN 0,7 0,5 0,3
KaTeropis H: paxu 0 0 0
CHiroBi HaBaHTaxxeHHs Ha byaisnax (ave. EN 1991-1-3)*
dinnaHgin, lcnangis, Hopeeris, LWsedis 0,7 0,5 0,2
IHWI KpaiHW-YNeHn €BPONeNCbKOro KOMITETY 3 CTaHAapTM3aLil, 4na Micub,

. . ! 0,7 0,5 0,2
Lo po3TawoBaHi Ha Bucoti H > 1000 m Haf piBHEM MOp4
IHWIi KpaTHW-YNeHn €BpoNencbKOro KOMITeTy 3 cTaHaapTM3aLil, 4nsa Micub,

. . . 0,5 0,2 0
Lo poaTawoBaHi Ha BucoTi H < 1000 m Hag piBHEM Mops
BiTpoBe HaBaHTaxeHHs Ha 6yaisni (aus. EN 1991-1-4) 0,6 0,2 0
Temnepatypa (6e3 noxexi) B 6yaisnsax (aue. EN 1991-1-5) 0,6 0,5 0
MPUMITKA. KoediuieHTn y MoxyTb OyTU BCTaHOBMEHi HalioHansHUM gogatkom.
* [Insa KpaiH, SKi He 3rafaHi HkYe, AUB. BigMNOBIgHI MiCLEBI YMOBM
Table Al.1 - Recommended values of w factors for buildings

Action Wo Wi W,

Imposed loads in buildings, category (see EN 1991-1-1)
Category A: domestic, residential areas 0,7 0,5 0,3
Category B: office areas 0,7 0,5 0,3
Category C: congregation areas 0,7 0,7 0,6
Category D: shopping areas 0,7 0,7 0,6
Category E: storage areas 1,0 0,9 0,8
Category F:

traffic area, vehicle weight < 30 kN 07 0,7 06
Category G: traffic area,

30 kN < vehicle weight < 160 kN 0,7 0,5 0,3
Category H: roofs 0 0 0
Snow loads on buildings (see EN 1991-1-3)*

Finland, Iceland, Norway, Sweden 0,7 0,5 0,2
Remainder of CEN Member States, for sites located at altitude

0,7 0,5 0,2
H > 1000 m a.s.l.
Remainder of CEN Member States, for sites located at altitude

0,5 0,2 0
H<1000 m a.s.l.
Wind loads on buildings (see EN 1991-1-4) 0,6 0,2 0
Temperature (non-fire) in buildings (see EN 1991-1-5) 0,6 0,5 0

NOTE The y values may be set by the National annex.
* For countries not mentioned below, see relevant local conditions.
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Migxig 1: 3acTocoOBYETbCA MPWU OKPEMMX MigpaxyHKax
pO3paxyHKOBUX Benn4ymH 3 Tabnumui A1.2(C) ta Tabnuui
A1.2(B) onst reoTeXHIYHUX Ain TaK, sK | gNs iHWKX gin
Ha/Big KOHCTpyKuUii. B 3aranbHomy Bunagky posmipu
dyHOameHTiB BU3Ha4yaloTbeca 3a Tabnuuetro A1.2(C), a
KOHCTPYKTMBHWUIA OMip BU3HA4aeTbCa 3a Tabnuueto
A1.2(B);

MPUMITKA. Y geskux Bunagkax BUKOPUCTaHHS UuX Tabnuub
€ Binblw komnnekcHum, aue. EN 1997.

Migxin 2: 3actocyBaHHS PO3pPaxyHKOBMX BEMUYMH 3
Tabnuui A1.2(B) ans reoTexHidHMX Ain Tak, K i ons
iHLIWX Ain Ha/Big KOHCTPYKLUT;

Migxig 3: 3actocyBaHHS PO3pPaxyHKOBMX BENUYMH 3
Tabnumui A1.2(C) ons reoTexHidHnx i Ta OgHOYacHO
BMKOPUCTAHHS 4acTKOBMX KoeqilieHTiB 3 Tabnuui
A1.2(B) ona iHWKx [in Ha/Big KOHCTPYKLUT,

MPUMITKA. 3acTtocyBaHHsA nigxogis 1, 2 abo 3 BubupaeTbes
y HauionansHomy gopatky.

(6) 3aranbHy cTivkicTb Anga dyaiBenbHMX cnopyg, (Ha-
npuknag, CTiIMKiCTb CXuny, WO NigTpuMye cnopygy) cnig
nepesipaT BignosigHo o EN 1997.

(7) TippaBniyHe Ta pyMHyBaHHSA BHACMIQOK CNAMBaHHS
(Hanpuknag, Ha gHi KoTrnoBaHy GyaiBenbHOI cnopyam)
cnig nepesipATH BignoeigHo oo EN 1997.

Approach 1: Applying in separate calculations design
values from Table A1.2(C) and Table Al1.2(B) to the
geotechnical actions as well as the other actions
on/from the structure. In common cases, the sizing of
foundations is governed by Table A1.2(C) and the
structural resistance is governed by Table A1.2(B);

NOTE In some cases, application of these tables is more
complex, see EN 1997.

Approach 2: Applying design values from Table A1.2(B)
to the geotechnical actions as well as the other actions
on/from the structure;

Approach 3: Applying design values from Table A1.2(C)
to the geotechnical actions and, simultaneously, apply-
ing partial factors from Table A1.2(B) to the other ac-
tions on/from the structure,

NOTE The use of approaches 1, 2 or 3 is chosen in the Na-
tional annex.

(6) Overall stability for building structures (e.g. the sta-
bility of a slope supporting a building) should be verified
in accordance with EN 1997.

(7) Hydraulic and buoyancy failure (e.g. in the bottom of
an excavation for a building structure) should be veri-
fied in accordance with EN 1997.

Tabnuusa A1.2(A) - PospaxyHkosi Benuyunnu gin (EQU) (Komnnekr A)

MocTinHi Ta nepexigHi MocTinHi git MposigHa CynyTHi nepeminHi gii
po3paxyHKoBi cuTyauii | Hecnpuatnuea | Cnpusitnuea | nepemiHHa aist (*) | FonoBHi (sKwo €) [HLWi
(Bignosigae (6.10)) [Voisup Gkisup Yoisup Gijint You Qxa Yo. Wo, Qi

(*) MepeminHi gji - gii, po3rnaHyTi B Tabnmui A 1.1

YaGisup = 1,10

Yai,int = 0,90

Yo.1 = 1,50, ae Hecnpuatnuea (0 ge cnpuaTnvea)
Yo, =1,50, ge Hecnpusatnuea (0 ge cnpuATnvea)

MPUMITKA 1. BennuuHu y MOXyTb BCTaHOBMOBATMChL HauioHanbHMM gogatkoMm. PekomeHaoBaHMM HAboOpOM BENUYMH Y €:

MPUMITKA 2. Y Bunagkax, e nepeipka CTaTUYHOI piBHOBary BKMOYae TaKOX NepeBsipKy Onopy KOHCTPYKTUBHUX eNeMEeHTIB,
SIK anbTepHaTMBa 40 ABOX OKPEMMUX NEPEBIPOK, ki 6a3yroTbesa Ha Tabnuuax A1.2(A) Ta A1.2(B), moxe ByTn npunHaTa ob'en-
HaHa nepesipka, sika 6a3yeTbest Ha Tabnuui A1.2(A), AKwo Le go3soneHo HauioHansHUM gogaTtkom, 3 Takum Habopom peko-
MEeHOO0BaHUX BENWYMH. PeKoMeHO0BaHi BENUYMHN MOXYTb 3MiHIOBaTMCh HauioHanbsHMM gogaTKoM.

Yaisup = 1,35

Yaiint = 1,15

Yo.1 = 1,50, ae Hecnpuatnuea (0 ge cnpuaTnvea)

Yo, =1,50, ge Hecnpusatnuea (0 ge cnpuATnvea)

3a YMOBW NPUNHATTS Ygjinf = 1,00 06uABI, Ak CNpMATNUBA, Tak i HECMPUATNIBA YaCTUHW NOCTIVHUX Ai He AatoTb GinbL He-
CNpUATINBOIO pesynbTary.

Table A1.2(A) - Design values of actions (EQU) (Set A)
Persistent and transient Permanent actions
design situations Unfavourable Favourable

(Eq- 6-10) YGisup Gki,sup YGi.sup Gki,inf
(*) Variable actions are those considered in Table A1.1
NOTE 1 The y values may be set by the National annex. The recommended set of values for y are:
YGj’sup = 1,10
Yaiint = 0,90
Yo.1 = 1,50, where unfavourable (0 where favourable)
Yo, =1,50, where unfavourable (0 where favourable)
NOTE 2 In cases where the verification of static equilibrium also involves the resistance of structural members, as an alterna-
tive to two separate verifications based on Tables A1.2(A) and A1.2(B), a combined verification, based on Table A1.2(A), may
be adopted, if allowed by the National annex, with the following set of recommended values. The recommended values may be
altered by the National annex.
YGijsup = 1,35
Yeijint = 1,15
Yo.1 = 1,50, where unfavourable (0 where favourable)
Ya. =1,50, where unfavourable (0 where favourable)
provided that applying yg;int = 1,00 both to the favourable part and to the unfavourable part of permanent actions does not give
a more unfavourable effect.

Leading varia-
ble action (*)

Yo Qi

Accompanying variable actions
Main (if any) Others

Yo, Wo,i Qi
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Tabnuusa A1.2(B) - Po3paxyHkosi Bennynnu givi (STR/GEQO) (Komnnekr B)

Mpos.ig-
MocrTinnHi Ta | MNocTinni aii I'_Ipo- CynyT!-u Hegemm- MocrTinni Ta | MNocTinHi aii Ha ne- CynyTHi nepemiHHi aii (*)
A BigHa Hi gii (*) L pemiHHa
nepexigHi nepe- nepexigHi ais
po3paxyH- ) - po3paxyH- -
KoBi cutya-| He- |Cnpu M?I_?Ha rzﬂ? KOBi cuUTya- c||:||em- Cnpu
Lt cnpus- | aT- : [HLwi Lt P aT- Jis onoBHi [HLwi
Aia - |(AKwo ATNN-
TnuBa (nuea nvea
€) Ba
(Bignosigae|Ygisw |Yaiint |Yo1 Yo Wo, Qi | |(Bianosinae|Ygisup |Yaiint Yo.1 Wo1 Qx1|Ya, Wo,i Qu,i
(6.10)) Guisw  |Gxiint | Q.1 (6.10a)) Guisup | Guint
(Bignosigae|§ Yaisu | Yoiint [Yo1 Qki Yo, Wo,i Q«i
(GlOb)) Gki,sup Gki,inf

(*) MNepeminHi gii - Ti, wWo po3rnaHyTi B Tabnuui A 1.1

MPUMITKA 1. Bubip mix (6.10) abo (6.10a) Ta (6.10b) npunmaeTtbesa y HauioHanbHoMy goaatky. Y Bunagky (6.10a)
Ta (6.10b) HauioHanbHUn gogaTok MOoxe AoaaTkoBo moandikysatm (6.10a), BKIHOYMBLUK TiNbKW MNOCTIMHI Aji.

MPUMITKA 2. BennunHm y Ta § MOXyTb BCTaHOBMOBaTUCL HauioHaneHUM gogatkom. Taki BenuyuHu anga y T1a §
pPEKOMEHAYIOTLCS, KON BUKOPUCTOBYOTECS chopMynu (6.10) abo (6.10a) Ta (6.10b).

Yoisup = 1,35

Yaiint = 1,00

Yo.i = 1,50, ge Hecnpuatnuea (0 ge cnpuatTnvea)

Yo =1,50, e HecnpuaTtnuea (0 ge cnpuaTnuea)

£=0,85 (Tak wo § ygjsup = 0,85 x 1,35 = 1,15).

[Oue. Takox EN 1991 - EN 1999 Ans BenuyuH y, WO BUKOPUCTOBYIOTLCH ANS BUMYLLEHUX AedopMaLin.

MPUMITKA 3. XapakTepuUCTUYHI 3Ha4YeHHS YCiX NOCTIMHUX Ail 3 OAHOro Axepena nepeMHOXYTbCS Ha Ygisup, KO
3aranbHUi pe3ynbTaT pesynbTyr4oi Ail HECMPUATIIMBUN, | Ygjinm, SKLWO 3aranbHUA BNAWB pe3yrnbTyoYoi Ail cnpusaT-
nueuin. Hanpuknag, BCi Aii, ski 06yMOBMneHi BNAacHOK Barol KOHCTPYKLUii, MOXYTb po3rnsgatvch, SK Ti, WO Hagxo-
OSiTb 3 OQHOIo JXKEperna; Le TakoX BUKOPUCTOBYETLCS, SKLLO 3aCTOCOBYIOTLCS Pi3Hi MaTtepianu.

MPUMITKA 4. [Ins BignoBigHWX nepesipoK BEMWYMHU Y Ta Yo MOXYTb BYTW po3aineHMMu Ha Yq Ta Yq | KoedilieHT
HEBM3HAYEHOCTI MoAenNi Ysq. BenuumHa ysy 3HaxoouTbca B Mexax gianasoHy 1,05 - 1,15, ii MoXHa BMKOPUCTOBYBA-
TW y BiNbLIOCTI 3aranbHyX BUNagKiB i MOkHa MogudikyBaTu B HauioHanbHOMy JO4ATKY.

Table A1.2(B) - Design values of actions (STR/GEOQ) (Set B)

Permanent |Lead-| Accompanying Permanent Leading Accompanying variable
Per3|sten.t actions ing |variable actions (*) PerS|sten_t actions Va.”ablf actions (*)
and transi- varia- and transi- action (*)
ent design | Unfa- | Fa- ble Main ent design | Unfa- | Fa-
situations | voura- |vour- - (if Others situations |voura- |vour-| Actions |Main (if any)] Others
action
ble | able any) ble | able
(Eg. 6.10) |Ygisuw |Yoiint |You Yo Wo, Qi | |(EQ. 6.10a) |Ysisup |Yaiint Yo.1 Wo.1 Qu1|Ya, Wo, Qi
Gki,sup Gki,inf Qk,l Gki,sup Gk],inf
(Eq. 6.10b) |§ Yaisu|Yaiint [Yo.1 Qk1 Yo, Wo,i Qxi
Gki,sup Gk],inf

(*) Variable actions are those considered in Table Al.1

NOTE 1 The choice between 6.10, or 6.10a and 6.10b will be in the National annex. In case of 6.10a and 6.10b, the
National annex may in addition modify 6.10a to include permanent actions only.

NOTE 2 The y and ¢ values may be set by the National annex. The following values for y and ¢ are recommended
when using expressions 6.10, or 6.10a and 6.10b.

Yoisup = 1,35

Yeiint = 1,00

Yo. = 1,50, where unfavourable (0 where favourable)

Yo =1,50, where unfavourable (0O where favourable)

£ =0,85 (so that € ygjsyp = 0,85 x 1,35 = 1,15).

See also EN 1991 to EN 1999 for y values to be used for imposed deformations.

NOTE 3 The characteristic values of all permanent actions from one source are multiplied by yg;syp if the total result-
ing action effect is unfavourable and yg;,ns the total resulting action effect is favourable. For example, all actions orig-
inating from the self weight of the structure may be considered as coming from one source; this also applies if dif-
ferent materials are involved.

NOTE 4 For particular verifications, the values for yg and yo may be subdivided into y, and y, and the model uncer-
tainty factor ysq. A value of ygq in the range 1,05 to 1,15 can be used in most common cases and can be modified in
the National annex.
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Tabnuusa A1.2(C) - Po3paxyHkoBi Benuuunu gin (STR/GEO) (Komnnekrt C)

MocTinHi Ta nepexigHi MocTinHi git MposigHa CynyTHi nepeminHi gii (*)
po3paxyHkosi cutyauii | Hecnpuatnmea | Cnpuatnuea | nepeMinHa aia (*) | FonoBHi (SKLWoO €) IHLWI
(Bignosigae (6.10)) |Yoisup Gkisup Yaisup Gigint Yo Qi Yoi Wo. Qi

(*) NepeminHi gii - aii, po3rnsaHyTi B Tabnumui A 1.1

Yaijsup = 1,00

Yaiint = 1,00

Yo.1 = 1,30, ae Hecnpuatnuea (0 ae cnpuaTnvea)
Yo. =1,30, ae Hecnpusatnuea (0 ge cnpuaTnvea)

MPUMITKA 1. BennuuHu y MOXyTb BCTaHOBMOBaTMChL HauioHanbHUM goaaTkoM. PekoMeHaoBaHMM KOMMMEKTOM BEMUYUH Y €:

Table A1.2(C) - Design values of actions (STR/GEO) (Set C)

Persistent and transient Permanent actions

Leading varia- | Accompanying variable actions (*)

design situations Unfavourable

Favourable

ble action (*) Main (if any) Others

(Eq- 6-10) YGisup Gki,sup YGij.sup Gki,inf

You Qi Yo. Wo,i Qi

(*) Variable actions are those considered in Table Al.1

Yaisup = 1,00

Yaiinf = 1,00

Yo.1 = 1,30, where unfavourable (0 where favourable)
Yo, =1,30, where unfavourable (0 where favourable)

NOTE 1 The y values may be set by the National annex. The recommended set of values for y are:

A1.3.2 Po3paxyHKOBi BenM4uHM Aill B BUNagKoBUX
Ta CeMCMiYHMX po3paxyHKOBMX CUTyaLisax

(1) YacTtkoBi koediuieHTn AN 4in 3a rpaHUYHUMK CTa-
HaMu 3a HECY4Ol0 34aTHICTIO B BUNAOKOBUX Ta CENCMIiY-
HUX PpO3paxyHKOBUX cuTyauisx (dopmynu (6.11a) po
(6.12b)), noBuHHi 6yt 1,0. BennunHn y HaBegeHi B
Tabnuui A1.1

MPUMITKA. [Ons cencmiyHOI po3paxyHKOBOI cuTyauii
avB. Takox EN 1998.

A1.4 T'paHUy4Hi cTaHM 3a eKcnyyaTauiiHOK npuaar-
HicTIO

A1.4.1 YacTkoBi koedpilieHTH gna gin

(1) Onsa rpaHu4HKX CTaHIB 3a ekcnrnyaTauinHow npuaa-
THICTIO YacTKOBI KoedilieHTn ansa Aiv NOBMHHI NpuiiMa-
Tnca piBHMMmn 1,0, AKWO iHakwe He Bu3HayveHo B EN
1991 - EN 1999.

A1.3.2 Design values of actions in the accidental
and seismic design situations

(1) The partial factors for actions for the ultimate limit
states in the accidental and seismic design situations
(expressions 6.11a to 6.12b) should be 1,0. \\i values
are given in Table Al1.1.

NOTE For the seismic design situation see also EN
1998.

A1l.4 Serviceability limit states

Al.4.1 Partial factors for actions

(1) For serviceability limit states the partial factors for
actions should be taken as 1,0 except if differently
specified in EN 1991 to EN 1999.

Tabnuusa A 1.3 - Po3paxyHKOBi BENIMYMHK [iA Y BUNALKOBMX Ta CENCMIYHUX KOMBiHaLisix gin

PoapaxyHkoBa cu- MocTinHi gii MNpoeigHa Bunaakosa CynyTHi nepemiHHi aii (**)
Tyauis Hecnpusitnuea | Cnpuatnmea | abo cencmivHa gis | FonoBHi (SKWwo €) [HLWi
Bunagkosa (*) (Bia- G sup G, inf Ay W11 @60 Wo1 Qi Wa, Qi
nosigae (6.11 a/b))
Celicmivna (Bip- Gyj.sup Gyginf Vi Aex @60 Aq W2, Qi
nosigae (6.12a/b))

(**) MepeMiHHi Aii - ue Taki, Lo po3rnsaHyTi B Tabnuui A 1.1.

(*) Ans BMNagkoBUX po3paxyHKOBMX CUTYaLlii roNoBHa NepeMiHHa Ais Moxe OyTu B3ATa 3i CBOE YacTol abo, sk B kombiHauji
CeNCMIYHMX i, CBOEID KBA3INOCTINHOK BeNMUYnHOK. Bubip 3aincHioeTbes BignosiaHo Ao HauioHanbHOro gogartka B 3anexHoc-
Ti Bif BiANOBIAHOT BMNAAKOBOI Ail, Wo po3rnaaaeTtbes. [ue. Takox EN 1991-1-2.

Table A1.3 - Design values of actions for use in accidental and seismic combinations of actions

Desian situation Permanent actions Leading accidental or | Accompanying variable actions (**)
9 Unfavourable | Favourable seismic action Main (if any) Others
Accidental (*) Gijsup Gjjin Aq W11 @60 W21 Qi Wa,i Qi
(Eq. 6.11a/b)
Seismic G sup G, inf Vi Aek @bo Aq Wa,i Qi
(Eq. 6.12a/b)

under consideration. See also EN 1991-1-2.
(**) Variable actions are those considered in Table A1.1.

(*) In the case of accidental design situations, the main variable action may be taken with its frequent or, as in seismic combi-
nations of actions, its quasi-permanent values. The choice will be in the National annex, depending on the accidental action
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Ta6bnuusa A1.4 - Po3paxyHKOBi BENUYMHU il ANA BUKOPUCTAHHS B KOMBiHaUisx ain

MocTinHi gii Gq

MepeminHi gii Qg

KombiHaLlis Hecnpusitnvea Cnpusitnvea Mposigta LI
XapakrepuctmyHa Gijsup Cigint Qi Wo, Qg
Yacra Gy sup Giinf W11 Qua Wa, Qi
KsasinocrinHa Gijsup Giint Wo1 Qs Wa,i Qui

Table Al.4 - Design values of actions for use in the combination of actions

Permanent actions G

Variable actions Qy

Combination Unfavourable Favourable Leading Others
Characteristic Guisup Guint Qu1 Wo,i Qi
Frequent Guisup Gugint W11 Qua Wai Qi
Quasi-permanent Gyisup Ggin W Qi Wa,i Qi

A1.4.2 KpuTepii ekcnnyaTauinHoi npuaaTHOCTI

(1) FpaHW4Hi cTaHM 3a ekcnnyaTauiiHOK NPUAATHICTIO
B OydiBnsx Ta cnopydax NoOBUHHI BpaxOBYyBaTu KpuUTe-
pii, sIKi, HANpuKNag, BiAHOCATLCA OO XXOPCTKOCTI Nepek-
pUTTS, Pi3HUX NOBEPXOBMX PIBHIB, KONMBaAHHS NOBEPXiB
Ta/abo KonuMBaHHA CMOpyau Ta XOPCTKOCTi gaxy. Kpu-
Tepil >XOPCTKOCTI MOXYTb BUpaXaTuUCb Yy BUrNALI yMOB
obmexeHb Ans BepTuMKanbHOro BiAXwWneHHs i Bibpauin.
KpuTepii konmBaHb MOXYTb BUPaXaTuCb y BUMsA4i yMOB
oBMeXeHb AN ropu3oHTanbHUX NepeMilLeHb.

(2) Kputepii ekcnnyaTauinHoi NpuaaTHOCTI NOBUHHI 6y-
TV MpU3HaYeHi Ans KOXHOro NPOEKTYy Ta Y3romKeHi 3
3aMOBHUKOM.

MPUMITKA. Kputepii ekcnnyaTauiiHoi npuaaTHOCTI MOXYTb
6yTv BCcTaHoBneHi y HauioHansHoOMy goaatky.

(3)P KpuTtepii ekcnnyaTtauiiHoi npugatHOCTI Ans Age-

dopmavuiv Ta Bibpauin cnig Bu3HavaTu:

- B 3aNneXHOCTi Bif NpU3HaYEHHS;

- BpaxoBYHOUYM BUMOrM eKkcnnyaTauiiHol NpuaaTHOCTI
BignosigHo Ao 3.4;

- HesarnexHo Big MaTepianiB Ang onop KOHCTPYKTUB-
HOro eniemeHTa.

A1.4.3 [lechbopmalii Ta ropusoHTanbHi nepemilleHHs

(1) BepTukanbHi Ta ropmsoHTanbHi gedopmMalii NoBUH-
Hi pospaxoByBaTtucsa y signosigHocti 3 EN 1992 - EN
1999 3 BUKOpPMCTaHHAM BigNOBIOHUX KOMGiHaLi Ain 3ri-
OHo 3 cbopmynamu (6.14a) - (6.16b), bepyun go yearu
BUMOTWN €eKCniyaTauilnHOi NpuAaaTHOCTI, SKi HagaHi B
3.4(1). CneuianbHa yBara noBMHHa NpUAINATUCS Pi3HU-
Ui MDK 3BOPOTHUMM Ta HE3BOPOTHWMU [PaHUYHUMMU
cTaHamu.

(2) BepTukanbHi nepemilleHHss cxeMaTU4HO NpeacTas-
neHi Ha pucyHky A1.1.

A1.4.2 Serviceability criteria

(1) Serviceability limit states in buildings should take
into account criteria related, for example, to floor stiff-
ness, differential floor levels, storey sway or/and build-
ing sway and roof stiffness. Stiffness criteria may be
expressed in terms of limits for vertical deflections and
for vibrations. Sway criteria may be expressed in terms
of limits for horizontal displacements.

(2) The serviceability criteria should be specified for
each project and agreed with the client.

NOTE The serviceability criteria may be defined in the Na-
tional annex.

(3)P The serviceability criteria for deformations and

vibrations shall be defined:

- depending on the intended use;

- inrelation to the serviceability requirements in ac-
cordance with 3.4;

- independently of the materials used for supporting
structural member.

Al1.4.3 Deformations and horizontal displacements

(1) Vertical and horizontal deformations should be cal-
culated in accordance with EN 1992 to EN 1999, by
using the appropriate combinations of actions accord-
ing to expressions (6.14a) to (6.16b) taking into ac-
count the serviceability requirements given in 3.4(1).
Special attention should be given to the distinction be-
tween reversible and irreversible limit states.

(2) Vertical deflections are represented schematically
in Figure. A1.1.

W i
[+ W1
W _ d yr\/vz Wit
max
W,
| \

PucyHok Al.1 - BusHayeHHs BepTUKaNbHUX nepeMmi-
LLEHb

Figure Al.1 - Definitions of vertical deflections
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W, [MonepenHin BUMMH KOHCTPYKTUBHOMO enemeH-
Ta B HEHaBaHTaXXEHOMY CTaHi

W, Precamber in the unloaded structural member

Wy lMepBMHHA 4YacTUHa NepeMilleHHs Big MOCTin-
HOro HaBaHTaXXEHHsI NMpuW BigNOBIAHIN KOMOiHa-
uii gin 3rigHo 3 popmynamm (6.14a) - (6.16b)

w; |Initial part of the deflection under permanent
loads of the relevant combination of actions ac-
cording to expressions (6.14a) to (6.16h)

w, [[JoBroTpmBana 4yacTuHa nepemilleHHs nig noc-
TIMHAMW HAaBaHTaXXEHHAMMN

w, |Long-term part of the deflection under perma-
nent loads

w3 |[ogaTkoBa 4YacTUHaA nNepeMilleHHs 3aBAsKu
nepemMiHHUM fisiM BignoBiAHOI KoMOiHauii Aain
3rigHo 3 popmynamu (6.14a) - (6.16h)

w3  |Additional part of the deflection due to the varia-
ble actions of the relevant combination of ac-
tions according to expressions (6.14a) to (6.16b)

Wit  |3aranbHe nepemilleHHs ik cyma Wy, Wo, | W

Wit | Total deflection as sum of wy, wo, Wa

3anuiuKoBe 3aranbHe MNepeMilleHHsl 3 ypaxy-
BaHHSIM NonepeaHbOro BUTVHY

Wmax

Wmnax | Remaining total deflection taking into account

the precamber

(3) Axwo posrnsgaTbes YHKUIOHYBaHHA abo noLu-
KOOKEHHS1 KOHCTPYKLii, abo ii obnuutoBaHHsA, abo He-
Hecydi enemeHTu (Hanpuknag, neperopogku, obnuuto-
BarnbHi nNaHeni), nepeBipka nepeMilleHb NOBUHHA Bpa-
XyBaTW BMAMBK MOCTIMHUX Ta NEPEeMiHHMX AN, Wo Ma-
I0Tb MiCLle MiCna 3aKiHYeHHSA BMallTyBaHHS ernemMeHTa
abo obnumuoBaHHS.

MPUMITKA. BkasiBku o040 BUKOpUCTaHHA cdopmyn (6.14a) -
(6.16b) HapaHi B 6.5.3 Ta EN 1992 - EN 1999.

(4) AKwo po3rNsfaeTbCa 30BHILLHIV BUMMAL KOHCTPYK-
uii, cnig 3acTocoByBaTM KBa3iNOCTiiHY KOMOGiHaLi0
(cbopmyna (6.16b)).

(5) Axkwo posrnsgaeTbcs KOMAOPT ANA KOpUCTyBaya
abo hyHKLiIOHYBaHHA MalLMH Ta 06nagHaHHA, nepesip-
Ka NoBMHHa BpaxyBaTu BMNNUB BiANOBIOHUX NepeMiHHUX
ain.

(6) OosroTpmBani gedopmadii BHacnigok ycagku, pe-
nakcauii abo noB3y4yocCTi maTepiany NoBUHHI po3rnsiga-
TMCA TaMm, e Le HeoOxigHo, a po3paxoByBaTu ix cnig,
BPaxoBYyOUM BMNAMB MOCTIMHUX AiA Ta KBa3iNOCTIMHUX
BEMNUYMH NepemMiHHUX Ain.

(7) T'opv3oHTanbHi NepemileHHs cxeMaTUYHO HaBeaEeHi
Ha pucyHky A1.2.

A1.4.4 Bi6pauii

(1) Ana pocArHeHHsA 3adoBinbHOI BibpauinHOi poboTu
OypiBenb i cnopyd Ta X KOHCTPYKTUBHUX €EMEMEHTIB
BiANOBIOHO 40 YMOB eKkcrnnyaTtauiinHol npuaaTHOCTI ce-
peq iHWKWX acnekTiB, WO pO3rnagarnTbCd, Cnig Bpaxy-
BaTu Taki:

a) KOMOPT KOpUCTYBaua;

b) dyHKUiOHYBaHHA KOHCTPYKUii abo enemeHTiB cnopy-
an (Hanpuvknag, TPiLMHM B NEeperopoakax, NoLKoOKe H-
HS o6nMUOBaHHSA, YYTNUBICTb CNOpPyA Ta ixX BMICTY AO
Bibpauin);

[HWIi acnekTy NOBMHHI pO3rNagaTUCs ANS KOXHOro npo-
€KTY Ta Y3ro)KyBaTUCb 3 3aMOBHUKOM.

(2) Ons Toro, wo6 He Oynu NepeBULLIEHI TPAHWYHI CTaHK
3a ekcnnyaTauiiHO NpPUAATHICTIO KOHCTPYKUii abo
enemMeHTa KOHCTPYKLii BHacnigok Bibpauii, BnacHi yac-
TOTW BiOpauii KOHCTPYKUii abo enemMeHTa KOHCTPYKLUii
NOBUHHI ByTN BULLMMUK BiANOBIAHUX BENWYMH, KOTPI 3a-
nexarb BiJ NpU3HaYeHHA cnopyaun Ta mxepen Bibpadii,
Ta y3rofxyBaTuCsl 3 3aMOBHUKOM Ta/abo BignoBigHWM
OopraHom Bnagu.

48

(3) If the functioning or damage of the structure or to
finishes, or to non-structural members (e.g. partition
walls, claddings) is being considered, the verification
for deflection should take account of those effects of
permanent and variable actions that occur after the ex-
ecution of the member or finish concerned.

NOTE Guidance on which expression (6.14a) to (6.16b) to
use is given in 6.5.3 and EN 1992 to EN 1999.

(4) If the appearance of the structure is being consid-
ered, the quasi-permanent combination (expression
6.16b) should be used.

(5) If the comfort of the user, or the functioning of ma-
chinery are being considered, the verification should
take account of the effects of the relevant variable ac-
tions.

(6) Long term deformations due to shrinkage, relaxation
or creep should be considered where relevant, and cal-
culated by using the effects of the permanent actions
and quasipermanent values of the variable actions.

(7) Horizontal displacements are represented schemati-
cally in Figure A1.2.

Al.4.4 Vibrations

(1) To achieve satisfactory vibration behaviour of build-
ings and their structural members under serviceability
conditions, the following aspects, amongst others,
should be considered:

a) the comfort of the user;

b) the functioning of the structure or its structural mem-
bers (e.g. cracks in partitions, damage to cladding, sen-
sitivity of building contents to vibrations).

Other aspects should be considered for each project
and agreed with the client.

(2) For the serviceability limit state of a structure or a
structural member not to be exceeded when subjected
to vibrations, the natural frequency of vibrations of the
structure or structural member should be kept above
appropriate values which depend upon the function of
the building and the source of the vibration, and agreed
with the client and/or the relevant authority.
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PucyHok A1.2 - BusHayeHHs ropusoHTanbHUX nepe-
MilLleHb

U - 3aranbHe ropusoHTarnbHe MEepPEMILLEHHS BiOHOCHO
Bucotn Byaisni H,

Ui - TOpM3OHTanbHe MNepeMilleHHs BiOHOCHO BWUCOTU
nosepxy H,

(3) Akwo BnacHi YactoTu BibpaLii CNoOpyaAn € HMKYUMU
3a BignNoOBiAHY BENMWYMHY, CNif BMKOHATK Binblu peTenb-
HUA PO3PaxyHOK AMHAMIYHOI XapaKTEPUCTUKN KOHCTPY-
KUii, BKIIOYHO 3 PO3rnsiAoM 3axofiB CTOCOBHO Aemndoi-
pyBaHHS.

NMPUMITKA. Onsa oTpumaHHa noganblumx BkasiBok ave. EN
1991-1-1, EN 1991-1-4 Ta ISO 10137.

(4) Moxnuei mxepena Bibpadii, Wo HeobXxigHO po3rns-
HYTW, BKMOYaIOTb PyX MiLLIOXOAiB, CUHXPOHI30BaHi nepe-
CyBaHHSA ntogewn, poboTy MallMHHOro obnagHaHHs, Bib-
pauil r'pyHTIB BHaCMigoOK AOPOXHLOrO Pyxy Ta BMMAMBY
BiTpy. Lli Ta iHWIi gpxepena NOBWMHHI BM3Ha4aTuUCb AnNs
KO>XHOrO NPOEKTY Ta Y3ro4)KyBaTUCh i3 3aMOBHUKOM.

Figure A1.2 - Definition of horizontal displacements

u Overall horizontal displacement over the building
height H

u; Horizontal displacement over a storey height H;

(3) If the natural frequency of vibrations of the structure
is lower than the appropriate value, a more refined
analysis of the dynamic response of the structure, in-
cluding the consideration of damping, should be per-
formed.

NOTE For further guidance, see EN 1991-1-1, EN 1991-1-4
and ISO 10137.

(4) Possible sources of vibration that should be consid-
ered include walking, synchronised movements of peo-
ple, machinery, ground borne vibrations from traffic, and
wind actions. These, and other sources, should be
specified for each project and agreed with the client.
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Oonatok B
(ooBigkoBun)

KepyBaHHSA KOHCTPYKTUBHOK HafgivHICTIO
o6yaiBenb i cnopya

B1 Ccpepa Ta 0651aCcTb BUKOPUCTAHHS

(1) Lien popatok Hapjae goaaTkosi BkasiBku o 2.2 (Ke-
piBHULUTBO poboTamu 3 3abesnedeHHs HaJiIMHOCTI) Ta
0o BignoBigHux ctaten y EN 1991 - EN 1999.

MPUMITKA. lMpaBuna BCTaHOBMNEHHSA BiOMIHHOCTEW y Hagin-
HocTi 6ynun BU3Ha4eHi 4nsa BignoBiaHWX niaxoAdis y €spokogax
3 MPOEKTYBaHH4A, Hanpuknag, 8 EN 1992, EN 1993, EN 1996,
EN 1997 ta EN 1998.

(2) Mipgxig, HaBegeHW y LUbOMY OOAATKY, PEKOMeHAye
Taki npouenypu Ons KepyBaHHS KOHCTPYKTMBHOK Ha-
AinHicTio 6yaisens i cnopya (BiAHOCHO rPaHUYHUX CTa-
HiB 3@ HECY4Ol0 30aTHICTIO, 32 BUHSATKOM BTOMM):

a) BignosigHo po 2.2(5)b 3anpoBagyxeHi knacu, wo ba-
3yI0TbCA Ha NPUNHATUX Hachnigkax PyMHyBaHHA Ta nig-
AaBaHHi Hebeaneui Oyaisens i cnopya. MNMpoueaypa, wWo
[03BOSISIE HE3HAYHY AndbepeHuialito YacTkoBuX Koedi-
LieHTiB ANsa Ain ta onopy Yy BigNoBIiAHOCTI 3 Knacamuy,
HapgaHa B B3.

MPUMITKA. Knacudikauis HagiiHocTi moxe 6yTu npeacras-
neHa 3aBasiku iHaekcam B (ame. popatok C), ska BpaxoBye
NPpUNHATHY abo npunyweHy CTaTUCTUYHY BapiaTMBHICTb Y
BNnvBax Ail Ta onopy i HeBM3HaA4YeHOCTi MoAeni.

b) BignosigHo oo 2.2(5)c Ta 2.2(5)d npoueaypa, LWo
[03BONSE He3HayHy AudepeHLuiauito MK pisHUMU Tu-
namy OyaiBenb i cnopyd y BUMOrax CTOCOBHO PiBHIB
AIKOCTi NPOEKTYBaHHS Ta MpoLuecy 3BeAeHHs, HadaHi y
B4 ta B5.

MPUMITKA. 3axoan KepyBaHHs Ta KOHTPOMK SKICTHO Mpu
NPOEKTYBaHHI, AeTanbHOMY KPECNeHHi Ta 3BefeHHi, Aki Haga-
Hi B B4 Ta B5, npusHayeHi AnA YHWKHEHHSI py/iHyBaHb BHa-
CNifoK HAKOMUYEHNX MOMUIIOK Ta rapaHTii onopy, NPUAHATOrO
npu NPOEKTYBaHHi.

(3) LUa npoueaypa BusHadeHa ans Toro, wob cTBopuTy
poboyi pamMku i 4O3BONUTK, AKLLIO Lie BaxaHo, BUKOpUC-
TaHHS Pi3HUX PIBHIB HAQiIMHOCTI.

B2 CumBonu

B uboMy foOaTky BUKOPUCTOBYIOTLCS Taki CUMBOJIN.

Kr - koedilieHT, WO BUKOPUCTOBYETLCS ANs Ai Npun
andbepeHuiadii HagiNnHOCTI

B - iHOEKC HaginHOCTI
B3 OudepeHuiania HaginHocCTi

B3.1 Knacu Hacnigkis

(1) 3 meToto andpbepeHuiadii HagiMHOCTI KNacu Hacniakis
(CC) moxyTb BCTaHOBNIOBATUCh, PO3rnagarwymn Hacnig-
KV pyViHyBaHHS abo HecnpaBHOI pOGOTU KOHCTPYKLIT, SK
BM3Ha4eHo B Tabnuui B1.
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Annex B
(informative)

Management of Structural Reliability for
Construction Works

B1 Scope and field of application

(1) This annex provides additional guidance to 2.2 (Re-
liability management) and to appropriate clauses in
EN 1991 to EN 1999.

NOTE Reliability differentiation rules have been specified for
particular aspects in the design Eurocodes, e.g. in EN 1992,
EN 1993, EN 1996, EN 1997 and EN 1998.

(2) The approach given in this Annex recommends the
following procedures for the management of structural
reliability for construction works (with regard to ULSs,
excluding fatigue):

a) In relation to 2.2(5)b, classes are introduced and are
based on the assumed consequences of failure and the
exposure of the construction works to hazard. A proce-
dure for allowing moderate differentiation in the partial
factors for actions and resistances corresponding to the
classes is given in B3.

NOTE Reliability classification can be represented by B in-
dexes (see Annex C) which takes account of accepted or
assumed statistical variability in action effects and resistanc-
es and model uncertainties.

b) In relation to 2.2(5)c and 2.2(5)d, a procedure for
allowing differentiation between various types of con-
struction works in the requirements for quality levels of
the design and execution process are given in B4 and
B5.

NOTE Those quality management and control measures in
design, detailing and execution which are given in B4 and B5
aim to eliminate failures due to gross errors, and ensure the
resistances assumed in the design.

(38) The procedure has been formulated in such a way
so as to produce a framework to allow different reliabil-
ity levels to be used, if desired.

B2 Symbols

In this annex the following symbols apply.

Kr Factor applicable to actions for reliability differentia-
tion

B Reliability index
B3 Reliability differentiation

B3.1 Consequences classes

(1) For the purpose of reliability differentiation, conse-
quences classes (CC) may be established by consider-
ing the consequences of failure or malfunction of the
structure as given in Table B1.



Tabnuusn B1 - BusaHayeHHsa knacis Hacniakie
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Knac Onve Mpuknagu 6yaiBenb Ta UMBINbHUX
Hacniakis iH>KEHEepHMX cnopyn,

CC3 3HauyHi Hacnigkn - BTpaTu NOACLKOro XutTa|TpubyHW, rpoMaackki cnopyau Ta Oyaisni, ge
abo eKOHOMIYHI, couianbHi Hacnigkn abo Hac-|{Hacnigkn pyriHyBaHHS MOXYTb OYTW Kpawn Hera-
nigkn ans HaBKOMWLLHBOrO cepefoByvlla € Ay-|TUBHUMU (Hanpuknag, KOHLEPTHI 3anu)

e BeNnuKumu

CC2 CepepgHi Hacnigku - BTpaTy MOACBKOro XuUTTs, [XKutnosi Ta odicHi 6yaisni, rpomaacbki 6yaisni,
€KOHOMIYHI, couianbHi Hacnigkn abo Hacnigkv|ae Hacnigkn pyviHyBaHHSA € cepefHiMu (Hanpu-
ANSA HaBKONULLIHLOIO cepefoBMLLA € 3HAYHUMM |Knag, odicHa byaisns)

CC1 He3HauHi Hacnigku - BTpatu nogcbkoro xuTTs, [ Cinbcbkorocnogapceki  6yaisni, kKyam nogu,

€KOHOMIYHiI, colianbHi Hacnigku abo Hacnigku
AN HaBKOSIMLWIHBOIO cepefoBulLa € Manvmm

3a3Bu4yan, He 3axoAATb (Hanpuknag, CKnaacbki
NPUMILLEHHST), TeNAuLi

ab0 He3HaYHUMU

Table B1 - Definition of consequences classes

Consequences

Class Description

Examples of buildings and civil
engineering works

High consequence for loss of human life, or

Grandstands, public buildings where conse-

CC3 economic, social or environmental conse-|quences of failure are high (e.g. a concert hall)
guences very great
Medium consequence for loss of human life,|Residential and office buildings, public buildings
Ccc2 economic, social or environmental conse-|{where consequences of failure are medium
quences considerable (e.g. an office building)
Low consequence for loss of human life, and|Agricultural buildings where people do not nor-
CC1 economic, social or environmental conse-|{mally enter (e.g. storage buildings), greenhous-
quences small or negligible es

(2) Kputepiem gns knacudikauii Hacnigkis € Baxnu-
BiCTb Y BiQHOLLEHHI HacnigkiB pymMHyBaHHA KOHCTPYKLUIT
abo enemMeHTa KOHCTPyKLUil, Wo po3rnsgaetbcs. [uBs.
B3.3

(3) 3anexHo Big POpMK KOHCTPYKLii Ta NPUAHATMX NPO-
TArOM MNPOEKTYBaHHS pilleHb OKPEeMi erleMeHTU KOHC-
TPYKUii MOXYTb ByTK BigHECEHMMM OO OOHAKOBOrO, BU-
Lworo abo HWXYOro Kracy HacnifKiB HiXX BCA KOHCTPYK-
uis B Linomy.

MPUMITKA. Y paHuii 4yac BMMOrM LLOAO HaAAIMHOCTI MaloTb
BiIHOLLEHHSA [0 KOHCTPYKTUBHMX enemeHTiB Oyaiserns i cnopya.

B3.2 AudepeHuiauisa 3a BenuunHamum

(1) Knacn HaginHocTi (RC) MOXyTb BMU3HavaTucs 3a-
BOSKM KOHLenLiT iHaekcy HaginHocTi B.

(2) Tpu knacu HaginHocti RC1, RC2 ta RC3 MOXYTb
OyTn noB'A3aHMMK 3 TpboMa knacamu Hacrnigkis CC1,
CC2Ta CCas.

Tabnvua B2 Hagae MiHiManbHi pekomeHOoBaHi Benu-
YMHM Ons iHOEKCY HagiMHOCTI, SKUW € MNoB'A3aHuM 3
Knacamu HagiiHocTi (guB. Takox gogatok C).

(2) The criterion for classification of conse quences is
the importance, in terms of consequences of failure, of
the structure or structural member concerned. See B3.3

(3) Depending on the structural form and decisions
made during design, particular members of the struc-
ture may be designated in the same, higher or lower
consequences class than for the entire structure.

NOTE At the present time the requirements for reliability are
related to the structural members of the construction works.

B3.2 Differentiation by p values

(1) The reliability classes (RC) may be defined by the B
reliability index concept.

(2) Three reliability classes RC1, RC2 and RC3 may be
associated with the three consequences classes CC1,
CC2 and CCs3.

(3) Table B2 gives recommended minimum values for
the reliability index associated with reliability classes
(see also annex C).

Tabnuus B2 - PekoMeHO0BaHi MiHiManbHi BENUYMHW NS iHOEKCY HaQiiHOCTI B (TpaHUYHi CTaHu 3a Hecy4oto 3aaT-

HiCTIO)

MiHimanbHi BenuumnHn ansa B

Knac HapinHoCTi basosui nepiof 3a 1 pik Basosun nepiog 3a 50 pokis
RC3 52 4,3
RC2 4,7 3,8
RC1 4,2 3,3
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Table B2 - Recommended minimum values for reliability index B (ultimate limit states)

Minimum values for

Reliability Class 1 year reference period 50 years reference period
RC3 52 4,3
RC2 4,7 3,8
RC1 4,2 3,3

MPUMITKA. BBaxaeTbCs, LLO NPOEKTYBaHHS 3 BUKOPUCTaH-
HaAM EN 1990 3 yacTkoBUMM KoedqoilieHTaMu, HagaHuMu B
popatky A1 ta EN 1991 - EN 1999, saranom npussege o
crnopyau BenuumHoto B Ginblie Hix 3,8 ana 6asoBoro nepiogy
3a 50 pokiB. Knacu HagiiHoCTi AN enemeHTiB Cnopyauv BuLle
RC3 B ubomMy gogaTky B noganbliOMy He po3rnsgaroTbes,
OCKINbKWN KOXHa 3 TakuX KOHCTPYKLI BUMarae okpemMoro poar-
nagy.

B3.3 OudepeHuiauia 3aBasku 3axonam, ski BigHO-
CATbLCA OO0 YaCTKOBUX KoeilieHTiB

(1) OawH i3 wnsAxis peanisauii andepeHuiadii HaginHo-
CTi nonarae y gudpepeHuiauii knaciB koeilieHTiB Y,
IO BMKOPUCTOBYIOTBCS B OCHOBHUX KOMOiHaUisax Ans
MOCTIMHMX PO3paxyHKOBUX cuTyauin. Hanpuknag, ans
OOHAKOBMX PiBHIB KOHTPO MpW MPOEKTYBAHHI Ta iHCne-
KU Nnpy 3BefeHHi koedilieHT MHOXeHHA K (avB. Tab-
nvuto B3) moxe 3acTocoByBaTMCb A0 YaCTKOBUX KOe-
diuieHTiB.

Ta6nuusa B3 - K, koediuieHT ans giv

NOTE A design using EN 1990 with the partial factors given
in annex Al and EN 1991 to EN 1999 is considered generally
to lead to a structure with a  value greater than 3,8 for a 50
year reference period. Reliability classes for members of the
structure above RC3 are not further considered in this Annex,
since these structures each require individual consideration.

B3.3 Differentiation by measures relating to the
partial factors

(1) One way of achieving reliability differentiation is by
distinguishing classes of yr factors to be used in fun-
damental combinations for persistent design situations.
For example, for the same design supervision and exe-
cution inspection levels, a multiplication factor Kg, see
Table B3, may be applied to the partial factors.

Table B3 - Kg, factor for actions

Knac HaginHocTi
RC1 RC2 RC3

Kr koedilieHT ons ain

Reliability class
RC1 RC2 RC3

K¢, factor for actions

KFI 0,9 1,0 11

KF, 0,9 1,0 1,1

MPUMITKA. Tak, ansa knacy RC3 iHWi 3axoau, siki onucaHi B
LbOMY AoAaTKy, 3a3BMyan Kpale BUKOPUCTaHHS KoedilieHTa
Kr1. Kri NOBUHEH BMKOPUCTOBYBATUCH TiNbKU ANA HECNPUATIN-
BUX AiN.

(2) OndbepeHuiadis HaginHOCTI MOXe TakoX 3acTOCOBY-
BaTMUCb Yepes3 YacTKoBi koediuieHTn onopy Yy. OgHak,
SK NpaBuno, Uue He BUKOPUCTOBYETLCH. BUHATKOM € ne-
pesipka Ha BTomy (amBe. EN 1993). [lns. Takox B6.

(3) CynyTHi 3axoan, Hanpuknag, piBeHb KOHTPOMO SKO-
CTi NPOEKTYBAHHA Ta 3BEAEHHSA, MOXe OyTn NoB'A3aHui
3 knacamu Ye. B ubomy gogatky 6yna npuiHATa TpbOX-
piBHEBaA CUCTEMA KOHTPOMIO SKOCTI MPOEKTyBaHHA Ta
3BedEeHHs. TakoX € NPUNHATHUM KOHTPONb PiBHIB Npoe-
KTyBaHHSA Ta iHCNEKUiNHNX PiBHIB pa3oM 3 Krnacamu Ha-
OiNHOCTI.

(4) MoxyTb MaTh MicLle BMNagku (Hanpuknaa, nixtapesi
CTOBMW, LLOINM TOLWO), A€ 3 METOK EKOHOMIi KOHCTPYK-
uiga moxxe matn knac RC1, ane BigHOCUTUCA OO BULLINX
BiANOBIOHUX PiBHIB KOHTPOMNIO NPOEKTYBAHHA Ta iHCNEK-
Lin.

B4 OudepeHuialia KOHTPOMIO NPOEeKTyBaHHA

(1) OudbepeHuiaLisa KOHTPONIO MPOEKTYBaHHA cknaga-
€TbCA 3 Pi3HUX OpraHi3aUiNnHMX 3ax04iB KOHTPOO SIKOC-
Ti, SIKi MOXYTb BMKOHYyBaTUCb pa3oM. Hanpuknag, Bu-
3HaYeHHS PiBHA KOHTPOMo npoekTyBaHHA (B4(2)) moxe
BMKOPUCTOBYBATUCb pPas3oM 3 iHLWMMKU 3axofamu, Ha-
npuknag, anga knacugikauii NpoeKkTyBasibHUKIB Ta KOHT-
ponbHuX opraHie (B4(3)).
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NOTE In particular, for class RC3, other measures as de-
scribed in this Annex are normally preferred to using Kg fac-
tors. Kr should be applied only to unfavourable actions.

(2) Reliability differentiation may also be applied
through the partial factors on resistance yy. However,
this is not normally used. An exception is in relation to
fatigue verification (see EN 1993). See also B6.

(3) Accompanying measures, for example the level of
quality control for the design and execution of the struc-
ture, may be associated to the classes of J- . In this An-
nex, a three level system for control during design and
execution has been adopted. Design supervision levels
and inspection levels associated with the reliability
classes are suggested.

There can be cases (e.g. lighting poles, masts, etc.)
where, for reasons of economy, the structure might be
in RC1, but be subjected to higher corresponding de-
sign supervision and inspection levels.

B4 Design supervision differentiation

(1) Design supervision differentiation consists of various
organisational quality control measures which can be
used together. For example, the definition of design
supervision level (B4(2)) may be used together with
other measures such as classification of designers and
checking authorities (B4(3)).



(2) Tpy MOXNUBKX pPiBHI KOHTPOO NPoeKTyBaHHA (DSL)
nokasaHi B Tabnuui B4. PiBHi KOHTPONO NPOEKTYBaHHS
MOXYTb ByTW NoB'aA3aHi 3 BUOGpaHMM Knacom HagiiHOCTI
abo BMOpaHi y BiANOBIAHOCTI 3 BaXIMBICTIO KOHCTPYKLUIT
3rigHo 3 HauioHanbHUMK BuMoOramu abo MNPOEKTHUM
3aBOaHHSM, Ta MOXYTb BUKOHYBaTUCb Yepes BianoBiaHi
3axoam kepyBaHHS skicTio. [ne.2.5.
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(2) Three possible design supervision levels (DSL) are
shown in Table B4. The design supervision levels may
be linked to the reliability class selected or chosen ac-
cording to the importance of the structure and in ac-
cordance with National requirements or the design
brief, and implemented through appropriate quality
management measures. See 2.5.

Ta6nuusa B4 - PiBHi kepyBaHHS NpoekTHUMK pobotamum (DSL)

PiBHi KoHTpOnO X MiHiManbHi pekomeHaoBaHi BUMOrM ANs NepeBipK/ po3paxyHKiB,
apaKkTepuUCTUKK . A
NPOEKTYBaHHS KpecneHb Ta TEXHIYHMNX cneumdikaLiv
DSL3 BigHocHO RC3 PoswwnpeHun MepeBipka TPETLOK CTOPOHOLD
KOHTPOSb MepeBipka, WO BUKOHYETLCS iHLLIOK OpraHisauieto, aHixk Ta, Wo BuU-
KOHyBana npoeKkTyBaHHS
DSL2 BigHocHO RC2 HopmanbHui MepeBipka iHWMMK ocobamum, Ha BiAMIHY Bif TUX, XTO CNOYaTKY Hic
KOHTPOSb BiANOBIgANbHICTb 3a NPOEKTYBaHHS, Ta Y BiANOBIOHOCTI 3 Npoueay-
pamu Lji€i opraHisauii
DSL1 BigHocHO RC1 HopmanbHui OcobucTa nepesipka
KOHTPOIb MepeBipka ocobamu, XTO BUKOHAB NPOEKTHI poboTu

Table B4 - Design supervision levels (DSL)

Design Supervision - Minimum recommended requirements for checking of calculations,
Characteristics . .
Levels drawings and specifications

DSL3 relating to RC3  |Extended Third party checking:

supervision Checking performed by an organisation different from that which has
prepared the design

DSL2 relating to RC2  [Normal Checking by different persons than those originally responsible and
supervision in accordance with the procedure of the organisation

DSL1 relating to RC1 |Normal Self-checking:
supervision Checking performed by the person who has prepared the design

(3) OudbepeHuiauiss KOHTPOMNIO NPOEKTYBaHHA MOXe Ta-
KOX BKMYaTh i Knacudikauito MpoeKkTyBarbHUKIB
Ta/abo iHCNeKTopiB NPOEKTHUX POBIT (NepeBipsAtoYi, KOH-
TPOMbHi OpraHu TOLLO) 3anexHOo Bigd iX KOMMNeTeHUil i
OocBify, BHYTPILIHBbOI OpraHisauii, Ans BignoBigHOro
Tuny OyaiBenb i cnopyd, NPOEKTYBaHHA SIKUX 3[iACHHO-
ETbLCA.

MPUMITKA. Tun 6ygisens i cnopya, MaTepiany Ta KOHCTPYK-
TUBHI hOpMU, LLIO BUKOPUCTOBYIOTLCS, MOXYTb BMIMHYTW Ha
Lo Knacuagikadito.

(4) Ak anbTepHaTMBa, AndepeHuialis KOHTPOo npoe-
KTyBaHHS MOXe BKNtoyaTu B cebe Binblu peTenbHy, ae-
TanizoBaHy OLUiHKY MPUPOAM Ta BENUYUHU i, AKUM No-
BMHHA NPOTUCTOSATU KOHCTPYKLisi, 00 CUCTEMW KOHTPO-
N0 PO3paxyHKOBMX HaBaHTaXeHb, LWob akTMBHO abo
NacyBHO KOHTpostoBaTh (0bmexyBaTn) Ui aii.

B5 IHcneKuisi npoTArom 3BegeHHA

(1) Tpm iHcnekuivHmx piBHi (IL) MoxyTb ByTn 3anpoBa-
DKeHUMK, SK BkazaHo B Tabnuui B5. Lli iHcnekuinHi pis-
Hi MOXYTb MOB'A3yBaTUCb 3 KracaMun KepyBaHHSA AKICTIO,
Lo BMOMpalTbCHA Ta 3anpoBafkyloTbCa Yepes BignoBi-
OHi 3axoan KepyBaHHSA sakicTio. Oue. 2.5. NoganbLi Bka-
3iBKM HafalwTbCA B BiAMOBIAHWX CTaHgapTax Ha 3Be-
JEeHHs1, Ha SKi € nocunanHa B EN 1992 - EN 1996 ta EN
1999.

(3) Design supervision differentiation may also include
a classification of designers and/or design inspectors
(checkers, controlling authorities, etc.), depending on
their competence and experience, their internal organi-
sation, for the relevant type of construction works being
designed.

NOTE The type of construction works, the materials used and
the structural forms can affect this classification.

(4) Alternatively, design supervision differentiation can
consist of a more refined detailed assessment of the
nature and magnitude of actions to be resisted by the
structure, or of a system of design load management to
actively or passively control (restrict) these actions.

B5 Inspection during execution

(1) Three inspection levels (IL) may be introduced as
shown in Table B5. The inspection levels may be linked
to the quality management classes selected and im-
plemented through appropriate quality management
measures. See 2.5. Further guidance is available in
relevant execution standards referenced by EN 1992 to
EN 1996 and EN 1999.
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Tabnuusa B5 - IHcnekuinHi piBHi (IL)

IHCNeKUinHi piBHi XapaKTepucTuku Bumorn
IL3 . . .
BigHocHo RC3 PoswupeHa iHcnekuis I[HCNeKuist TPETHOK CTOPOHOIO
IL2 . . L . N
BigHocHo RC2 HopmanbHa iHcnekuis IHCnekuis BigNoBigHO OO Npoueayp opraHizadii
IL1 HopmanbHa iHcnekuida BnacHa iHcnekuiqa
BinHocHo RC1 P H H

Table B5 - Inspection levels (IL)

Inspection Levels Characteristics Requirements
Relatir:;?;o RC3 Extended inspection Third party inspection

Relatir:lézto RC2 Normal inspection Inspection in accordance with the procedures of the organisation
Relatir:lélto RC1 Normal inspection Self inspection

MPUMITKA. |HcnekuinHi piBHIi BW3HA4yalOTb MWUTaHHSA, KOTpI
NOBMHHA OXOMUTK iHCNEKLUiA BUPOGIB Ta 3BEAEHHS, BKITHOYHO 3
ob'emMom Ta cdepor OXOMneHHA iHcnekuii. TakMM YUHOM,
npaeuna BapitoBaTUMyTbCS Bifi OOHOMO KOHCTPYKTUBHOIO Ma-
Tepiany A0 iHWOro Ta HagaKwTbCa Y BIANOBIAHMX CTaHAapTax
3i 3BeJEHHS.

B6 YacTtkoBi koedilieHT gns BnacTuBocTen onopy

(1) YacTkoBui KoediLieHT AnNs BNacTMBOCTI MaTepiany
abo BMpPOOY 4K onopy enemeHTa Moxe OyTM 3MeHLLe-
HUM, SIKLLO iHCNEKLiIMHWUMA Knac BULWMA TOro, Lo BuMara-
€TbCA BignoBigHo Ao tabnuui B5 ta/abo BMKOpUCTOBY-
IOTbCS BiNbLU XXOPCTKI BUMOTW.

NMPUMITKA. [Ona edeKkTMBHOCTI MnepeBipkM 3a [OMOMOroH
BUNpobyBaHb AMB. po3ain 5 Ta gogaTok D.

NMPUMITKA. MNpaBuna ans pisHux matepianiB MOXyTb OyTu
HapaHi 6e3nocepenHbo abo 3 nmocunaHb B EN 1992 - EN
1999.

MPUMITKA. Take 3MeHLUEHHS, Ske [03BONSA€E, Hanpuknag,
HeBM3HA4YeHOCTi Mogeni Ta Bapiauil y po3mipax, He € 3axo40oM
oudbepeHuialii HagiMHOCTI: BOHO € TiflbKWM KOMMNEHCcaUinH1M
3axo4oM Anst Toro, wob niaTpuMyBaTW 3aneXHIiCTb PiBHA Ha-
DINHOCTI Big €(PEeKTUBHOCTI KOHTPONbHNX 3aXO0AB.
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NOTE Inspection levels define the subjects to be covered by
inspection of products and execution of works including the
scope of inspection. The rules will thus vary from one struc-
tural material to another, and are to be given in the relevant
execution standards.

B6 Partial factors for resistance properties

(1) A partial factor for a material or product property or
a member resistance may be reduced if an inspection
class higher than that required according to Table B5
and/or more severe requirements are used.

NOTE For verifying efficiency by testing see section 5 and
Annex D.

NOTE Rules for various materials may be given or referenced
in EN 1992 to EN 1999.

NOTE Such a reduction, which allows for example for model
uncertainties and dimensional variation, is not a reliability dif-
ferentiation measure : it is only a compensating measure in
order to keep the reliability level dependent on the efficiency
of the control measures.



Dopatok C
(ooBigkoBun)

OcHoBa gns po3paxyHKy 4acTKOBOro
koedyiLieHTa Ta aHani3y HaginHoCTI

C1 Cchepa Ta o6nacTtb BUKOPUCTAHHA

(1) Uen popaTtok Hagae iHopmalilo Ta TEOpPEeTUYHY
OCHOBY AN MeToAy 4YacTKOBOro koedilieHTa, onnucaHo-
ro B po3gini 6 Ta gogatky A. Lleih gogaTok Takox 3a-
Oesnevye ocHoBy Ans gogatka D Ta Mae BigHOLIEHHSI
00 3MmicTy gonatka B.

(2) Llen popaTok TakoX Hagae iHgpopmauito Woao

- MeTofiB BU3HAYEHHS KOHCTPYKTMBHOI HadiNHOCTI;

- BUKOPMCTaHHA MeToA4y Ha OCHOBI HafiIMHOCTI Ans
BM3HA4YeHHS 3aBOSAKU KanibpyBaHHIO pO3paxyHKOBUX
BeNMYMHKU Ta/abo YyacTkoBMX KoedilieHTiB B po3pa-
XYHKOBMX (hopMynax;

- hopmaTiB po3paxyHKOBOI NepeBipkM B €BPOKOAAX.

C2 CumBonu

B ubomy goaaTKy BUKOPUCTOBYHOTLCA HACTYMHI CUMBO-
.

JlamuHcbKi eenuki nimepu

P iIMOBIPHICTb pyNHYBaHHS
Prob () imoBipHicTb
Ps iIMOBIPHICTb XXUTTE3AATHOCTI

JlamuHcbki mani nimepu

a reoMeTpuyHa XxapakTepucTuka

g YHKLS edPEeKTUBHOCTI

Ipeubki eenuki nimepu

O] KYMYNATUBHa OYHKLiS pO3noaineHHs!
CTaHOapTU30BaHOro HOPMaribHOro
po3noineHHs

Ipeubki mani nimepu

ag FORM (MeToa HaginHOCTI nepLuoro
nopsaKy) KoedilieHT KUTTE3AaTHOCTI
Onsa pesyneTartis gin

ar FORM (MeToa HaginHOCTI nepLuoro
nopsaKy) KoedilieHT XUTTE3AaTHOCTI
ans onopy

B iHOEeKc HadinHOCTI

C] HeBU3Ha4YeHiCcTb Modeni

Mx cepegHe 3Ha4vyeHHs X

Ox CTaHOapTHe BigxuneHHs X

Vi KoediuieHT Bapiauii X

C3 Betyn

(1) Y meTogi yacTkoBoro koediuieHTa 6a30Bi nepeMiHHi
(TobTO fji, XapakTepucTnkn onopy Ta reomeTpuyHi xa-
PaKTEPUCTUKM) 3@ PaxyHOK BUKOPUCTAHHSI 4aCTKOBMX
KoedilieHTiB Ta KoedilieHTIB Y OTPUMYIOTb BiAMNOBIAHI
pO3paxyHKOBi BENWUYNHM Ta BUKOHYETLCH Nepesipka, sika
Ma€e rapaHTyBaTW, IO HEMaE NepeBULLIEeHMX BignoBia-
HUX rpaHnyHmKX ctaHis. [ue. C7.
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Annex C
(informative)

Basis for Partial Factor Design
and Reliability Analysis

C1 Scope and Field of Applications

(1) This annex provides information and theoretical
background to the partial factor method described in
Section 6 and annex A. This Annex also provides the
background to annex D, and is relevant to the contents
of annex B.

(2) This annex also provides information on

- the structural reliability methods;

- the application of the reliability-based method to de-
termine by calibration design values and/or partial
factors in the design expressions;

- the design verification formats in the Eurocodes.
C2 Symbols

In this annex the following symbols apply.

Latin upper case letters

Ps Failure probability
P rob (.) Probability
Ps survival probability

Latin lower case letters
a geometrical property
g performance function

Greek upper case letters

0} cumulative distribution function of the
standardised Normal distribution

Greek lower case letters

Qg FORM (First Order Reliability Method)
sensitivity factor for effects of actions

aR FORM (First Order Reliability Method)
sensitivity factor for resistance

B reliability index

(O] model uncertainty

Mx mean value of X

Oyx standard deviation of X

Vg coefficient of variation of X

C3 Introduction

(1) In the partial factor method the basic variables (i.e.
actions, resistances and geometrical properties)
through the use of partial factors and y factors are giv-
en design values, and a verification made to ensure that
no relevant limit state has been exceeded. See C7.
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MPUMITKA. Po3gin 6 onucye po3paxyHKOBi BENUYUHW AN
Jin Ta pes3ynbTaTiB Aiil, @ TaKOX PO3paxyHKOBI BEMUYMHU Xa-
paKkTepuCTMK MaTepianis, BUPOBIB Ta reOMETPUYHNX SAHUX.

(2) Y npuHUMNi YncenbHi 3HAaYeHHs Al YaCcTKOBUX KO-
ediuieHTiB Ta KoedilieHTiB MOXYTb BU3HA4YaTUCh ABO-
Ma Lnsxamu:

a) Ha ocHoBi kanibpyBaHHsl, BUXogs4M 3 OOBrOSiTHIX
eKCnepuMeHTiB Ta OyaiBeNbHUX TpaauLin.

MPUMITKA. [nsa GinblwocTi YacTkoBMX KoedilieHTiB Ta Koe-
iLieHTiB, 3aNPONOHOBaHNX B HAssBHWUX B AaHWIN Yac €BPOKO-
Aax, uewv npuHUmMn € NpoBigHMM.

b) Ha ocHOBI CTaTUCTMYHOI OLIHKK eKCnepuMeHTanbHMX
JaHnX Ta NONbOBUX cnocTepexeHsb. (Lle noBnHHO BuMKO-
HYBaTUCb Yy paMKax iMOBIPHICHOI Teopii HaZiNHOCTI.)

(3) Mpw BukopucTaHHi MeToay 2b) okpemo abo B KOMGI-
Hauii 3 MeTogom 2a) kanibpyBaTh YacTKoBi koedilieHTH
rPAaHUYHUX CTaHIB 3a HECY4OK 34aTHICTIO AN Pi3HUX
MaTepianis Ta givi cnig Tak, wob piBHI HagiMHOCTI Ans
penpe3eHTaTUBHUX KOHCTPYKUIA Oynu HacTinbkvu 6nmv3b-
KMMW, HaCKifbKW € MOXIMBMM ONS 3a4aHOro iHOeKkcy
HaginHocTi. OQue. C6.

C4 Ornsap meTtoaiB HaginHoOCTI

(1) PucyHok C1 Hapgae cxeMaTUYHWUIA ornsg, pisHNX Has-
BHMX MeTOAiB KanibpyBaHHS pPO3paxyHKOBUX HOpPMYn
AN 4acTKOBOro KoedoilieHTa (rpaHuyHi cTaHu) Ta BiA-
HOCUHWN MiXX HAMW.

(2) ImoBipHicHi kanibpyBanbHi npoueaypn ANs 4acTKo-

BUX KoedilieHTiB MOXyTb ByT po3nodineHmmmn Ha aea

FOMNOBHUX Kracu:

- MOBHICTIO iMOBIpHiCHI MmeToau (piBeHsb III) Ta

- MeToaM HapgiviHocTi nepworo nopsaky (FORM) (pi-
BeHb II).

MPUMITKA 1. lNosHicTio iMOBipHicHI meToan (piBeHb ) Ha-
0alTb, B MPUHUMMI, BipHi BigMOBIAi Ha NOCTaBMEHI MUTAHHSA
CTOCOBHO HaginHocTi. Metoawm piBHs |ll BUKOpMCTOBYHOTLCH He
YacTo nMpw kanibpyBaHHi HOPM NPOEKTYBAaHHSA, OCKiNbKWA 3a-
3BUYal MPOCTO HEAOCTaTHLO CTAaTUCTUYHUX AAHUX.

MPUMITKA 2. MeTtogu piBHs |l BMKOpUCTOBYOTL A0Ope BU-
BUYEHi anpokcumadii Ta HajalTb pesynbTaTti, siki Npu BUKO-
pucTaHHi B BiNbLUOCTI KOHCTPYKTOPCLKMX NpUKNagHuX 3agad
po3rnagarTbCs 4OCTATHBO TOHYHUMMU.

(3) B 0box meTomax pieHs Il i pieHs Il cnig, ineHTUdikyBa-
TW Mipy HaZiMHOCTI 3 BiporigHicTio iMoBipHOCTI Ps= (1 - Py),
ae Py - iMOBIpHICTb pynMHYyBaHHSI CTOCOBHO PO3rMSAHYTOl
dopmMy pyMHyBaHHSA B Mexax BignosigHoro 6asosoro
nepiogy. AkWo nigpaxoBaHa iMOBIPHICTb PYWHYBAHHS €
OiNbLUOK HiXX MonepefHbO 3agaHa BenuumHa P,, Toai
KOHCTPYKLiS NOBUHHA pO3rNagaTucd, 9K HeHaginHa.
MPUMITKA. "BiporigHicTb pywHyBaHHS" Ta BignoBigHWA iH-
nekc HaginHocti (gme. C5) € Tinbku HOMIHANBHUMMK 3HAYEH-
HAMW, AKi HEODOB'I3KOBO MPEACTaBNAOTb AIVCHI OLHKM pyi-
HyBaHHA, ane BUKOPUCTOBYIKOTbCA 4K p060qi BENMUYUHUN ONd
uinen kanibpyBaHHs Ta MOPIBHSHHSA PIBHIB HaAiMHOCTI KOHC-
TPYKLUIR.

(4) €Bpokoan, rofloBHUM YMHOM, Ba3yloTbCA Ha METOAI
a (am.. pucyHok C1). MeToa ¢ abo ekBiBaneHTHi MeTo-
O BUKOPUCTOBYBaNuChb ANg NoAanbLIoro po3suTky €B-
pokogiB.

MPUMITKA. lMpuknagoMm eksiBaneHTHOro MeToAy € MpOeKTy-
BaHHA 3a Jornomorol BunpobysBaHb (ouB. pogjatok D).
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NOTE Section 6 describes the design values for actions and
the effects of actions, and design values of material and prod-
uct properties and geometrical data.

(2) In principle numerical values for partial factors and
factors can be determined in either of two ways:

a) On the basis of calibration to a long experience of
building tradition.

NOTE For most of the partial factors and the factors proposed
in the currently available Eurocodes this is the leading Princi-
ple.

b) On the basis of statistical evaluation of experimental
data and field observations. (This should be carried out
within the framework of a probabilistic reliability theory.)

(3) When using method 2b), either on its own or in
combination with method 2a), ultimate limit states par-
tial factors for different materials and actions should be
calibrated such that the reliability levels for representa-
tive structures are as close as possible to the target
reliability index. See C6.

C4 Overview of reliability methods

(1) Figure 01 presents a diagrammatic overview of the
various methods available for calibration of partial factor
(limit states) design equations and the relation between
them.

(2) The probabilistic calibration procedures for partial
factors can be subdivided into two main classes:

- full probabilistic methods (Level IIl), and
- first order reliability methods (FORM) (Level II).

NOTE 1 Full probabilistic methods (Level Il) give in principle
correct answers to the reliability problem as stated. Level llI
methods are seldom used in the calibration of design codes
because of the frequent lack of statistical data.

NOTE 2 The level Il methods make use of certain well de-
fined approximations and lead to results which for most struc-
tural applications can be considered sufficiently accurate.

(3) In both the Level Il and Level Il methods the meas-
ure of reliability should be identified with the survival
probability Ps= (1 - Py), where P; is the failure probability
for the considered failure mode and within an appropri-
ate reference period. If the calculated failure probability
is larger than a pre-set target value Py, then the struc-
ture should be considered to be unsafe.

NOTE The 'probability of failure' and its corresponding reliabil-
ity index (see C5) are only notional values that do not neces-
sarily represent the actual failure rates but are used as opera-
tional values for code calibration purposes and comparison of
reliability levels of structures.

(4) The Eurocodes have been primarily based on meth-
od a (see Figured). Method ¢ or equivalent methods
have been used for further development of the Euro-
codes.

NOTE An example of an equivalent method is design assist-
ed by testing (see annex D).
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C5 Ingekc HapinHocTi B

(1) Y npoueaypax piHs |l anbTepHaTBHa Mipa Hagin-
HOCTi YMOBHO BW3HA4Ya€ETbCA 3a [OMOMOrOK iHOEKCY
HaginHOCTI B, SKMA NOB'A3aHWI 3 Py

ae @ - kymynaTMBHa YHKLiS cTaH4apTHOrO HopMarb-
HOro po3noAineHHs.

3B'sa30k Mix @ Ta 3 HaBegeHu y Tabnuui C1.

Tabnuuya C1 - 3B'a30k mix B Ta P;

Pr = o(-B},

C5 Reliability index B

() In the Level Il procedures, an alternative measure of
reliability is conventionally defined by the reliability in-
dex B which is related to Ps by:

(C1)

where @ is the cumulative distribution function of
the standardised Normal distribution.

The relation between ® and 8 is given in Table C1.
Table C1 - Relation between 3 and Py

P, 107" 10 ~° 10°°

10~* 107 10°° 10~

B 13 2,32 3,09

3,72 4,27 4,75 5,20

(2) IMOBIpHICTb pyNHYBaHHA Ps MOXe BMpaxaTuCb Yyepes
dyHKUil0 edeKTUBHOCTI g Tak, L0 BBaXaeTbCH, LIO
KOHCTPYKLISi BATPMMAE HaBaHTaxeHHs 6e3 pyiHyBaHHS,
akwo g > 0 i 6yge 3pynHoBaHa, Akwo g < 0:

Pf zP!'Ob(gSO)

Akwo R - onip, a E - peaynbTar 4K, yHKUIN edheKkTus-
HOCTi g CTaHOBMTb:

3 BMNagkoBMMu BenuunHamm R, E ta g.

(3) Akwo g Mmae HopMarsibHe po3MOAiNeHHs, B npunma-
€TbCH, SAK:

ne:

Mg - CEpeaHE 3HaYeHHs g Ta
Oq - CTaHAapTHe BiOXWUMNEHHS,
Tak LWo:

Ta

Pr =Prob(g <0)=Prob(g<pg-Bog)

[ns iHWwKx posnoainis g iHAeKC B € TiNbKM YMOBHOIO
MipOI0 HafiHOCTI

(2) The probability of failure P; can be expressed
through a performance function g such that a structure
is considered to survive if g > 0 and to fail if g < 0:

(C.2a)

If R is the resistance and E the effect of actions, the
performance function g is:

g=R-E {C.2h)
with R, E and g random variables.
(3) If g is Normally distributed, B is taken as:
p=t9, (C.20)
Og .
where:
Mg is the mean value of g, and
0, is its standard deviation,
so that:
pg-Pog =0 (C.2d)
and
(C.2e)

For other distributions of g, § is only a conventional
measure of the reliability

Py =(1-F)

C6 3apaHi Benn4YMHM iHOeKCy HaainHoOCTi B

(1) 3apgaHi BenuuuHW Ansa iHOekcy HaginHocTi B ang
Pi3HMX PO3pPaxyHKOBMX CUTYyaLi, @ Takox Ans 6a3oBux
nepioais Big 1 poky oo 50 pokiB HaBefeHi B Tabnuui C2.
Benuunnu B B Tabnuui C2 BignosigaTh piBHAM Oe3ne-
KA ANS KOHCTPYKTMBHWUX €neMeHTIB KrnaciB HagifHOCTI
RC2 (guB. gopatok B).

NPUMITKA 1. ins umx obumcneHb B:

- Ang napaMmeTpiB MiLHOCTI MaTepianiB i KOHCTPYKLUIN, a Ta-
KOXX HEBM3HAYEHOCTEN MOAENEW, SIK NPaBMIo, BUKOPUCTO-
BYETbCS NMOrHopManbHuUiA po3nogdin abo posnodin BenHOy-
nna;

- [Ans BnacHOi Barn KOHCTPYKLIi, K NpaBuIio, BUKOPUCTOBY-
€TbCH HOPMarnbHWUI PO3Noain;

20

C6 Target values of reliability index 8

(1) Target values for the reliability index (3 for various
design situations, and for reference periods of 1 year
and 50 years, are indicated in Table C2. The values of
B in Table C2 correspond to levels of safety for reliabil-
ity class RC2 (see Annex B) structural members.

NOTE 1 For these evaluations of 3

- Lognormal or Weibull distributions have usually been used
for material and structural resistance parameters and
model uncertainties;

- Normal distributions have usually been used for self-
weight;



- Npu po3rnsagi nepesipok, siki He NoB'A3aHi 3i BToMolo, ANg
nepemMiHHMX Ail 4Nsi CNPOLLEHHS BUKOPUCTOBYETLCS HOP-
MarnbHWIi po3nogin. Po3noain ekctpemarnbHMX 3HaYeHb
OyB 61 GinbLL NPUAHATHUM.

MPUMITKA 2. Konu ronoBHi HEBM3HAYeHOCTiI BUKINNKaHI Aisi-
MU, LLO MatloTb CTAaTUCTUYHO He3anexXHi LWOopiYHi MakcMarbHi
3HayeHHs1, To AN iHworo 6a3oBoro nepiody BenuynHa 3 Mo-
Xe nigpaxoByBaTUCh 3 BUKOPUCTAHHAM HaCTYMHOT (hopMynn

(B,) = [0B ]

ne:
. - iHOEKc HaginHOCTI 3a 6a3oBWIA Nepiod 3a N pPokiB,

1 - iHOEKC HafQiINHOCTI 3a OOWH PiK.

ACTY-H b B.1.2-13:2008

- For simplicity, when considering non-fatigue verifications,
Normal distributions have been used for variable actions.
Extreme value distributions would be more appropriate.

NOTE 2 When the main uncertainty comes from actions that
have statistically independent maxima in each year, the val-
ues of B for a different reference period can be calculated
using the following expression:

(C3)

wnere:

B, is the reliability index for a reference period of n
years,

B; is the reliability index for one year.

Tabnuusa C2 - 3agaHuii iHAEeKC HaaiMHOCTI B ANs enemeHTiB KOHCTPYKUIT knacy RC2

3agaHun iHOeKc HaginHOCTI

paHN4HMI CTaH

1 pik 50 pokis
Hecyua 3aaTHicTb 4,7 38
Btoma Bin 1,5 10 3,8 7
EkcnnyaTauinHa npyaaTHiCTb (HE3BOPOTHUI) 29 15

Y nuB. popaTok B

) BanexwTb Bif CTYNEeHsi MOXIMBOCTi NPOBEAEHHS iIHCNEKLi, PEMOHTIB Ta AONYCTUMOTO YLIKOMKEHHS.

Table C2 - Target reliability index B for Class RC2 structural members '

Target reliability index

Limit state

1 years 50 years
Ultimate 4,7 3,8
Fatigue 15t03,8°
Serviceability (irreversible) 2,9 15

Y See Annex B

2) Depends on degree of inspectability, reparability and damage tolerance.

(2) OincHa yactoTa BMNagKiB pyMHyBaHHS 3HAYHUM Yu-
HOM 3anexuTb Big MOACBLKMX NOMUMOK (NoAcbkni ak-
TOP), KOTPi HE PO3rNafalTbCsa Y PO3PaxyHKY YacTKOBO-
ro koediuieHta (ame. gogaTtok B). Takum ymHOM, B He
000B'sAI3K0BO  3abe3neyvye iHAMKAL OIACHOT 4acToTu
PYNHYBaHHS KOHCTPYKLT.

C7 Mipxio no kanibpyBaHHA po3paxyHKOBUX BeNu-
YUH

(1) Y meTogi nepeBipkM HALINHOCTI NPOEKTHOI BEMUYUHMN
(amB. pucyHok C1) po3paxyHKOBi BENWYUHWN MNOBMWHHI
OyTn BM3Ha4YeHMMU Ans BCix 6a3oBux nepemiHHmx. Po-
3paxyHOK pO3rnsaaaeTbCs K AOCTaTHIN, AKWO He ocd-
raloTbCH rPaHWYHi CTaHW MpU PO3PaxyHKOBUX BeENUYM-
Hax, AKi 3anpoBafXylOTbCs Y PO3PaxXyHKOBUX MOAENAX.
ByKkopmnCTOBYIOYM YMOBHI MO3HAYKM Lie MOXNMBO BUpa-
3UTW, AK:

e nigpsiakoBui iHaekc 'd' BiBHOCUTBCS 40 pO3paxyHKO-
BUX BEMNWUYMH. Lle NpakTU4HWiA Wnax Ang rapaHTyBaHHS,
Lo iHOEeKC HapgiHoCcTi B gopiBHIOE abo Oinbwimn 3a 3a-
OaHy BENUYMHY.

Eq Ta Ry MOXyTb ByTuK BigobpaxeHi y 4acTKOBO CUMBO-
NbHIN dopMi, AK:

(2) The actual frequency of failure is significantly de-
pendent upon human error, which are not considered in
partial factor design (See Annex B). Thus B does not
necessarily provide an indication of the actual frequen-
cy of structural failure.

C7 Approach for calibration of design values

(2) In the design value method of reliability verification
(see Figure C1), design values need to be defined for
all the basic variables. A design is considered to be suf-
ficient If the limit states are not reached when the de-
sign values are introduced into the analysis models. In
symbolic notation this is expressed as:

Ed < Rd' (04)

where the subscript 'd' refers to design values. This is
the practical way to ensure that the reliability index B is
equal to or larger than the target value.

Eq and Ry can be expressed in partly symbolic form as:
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Ed =E{Fd1de2v"'ad1-adZ’"‘ed1'9d2v“'}
Rd =R{xd-],Xdz,...0d1,ﬂd2,...9d1,9d2,...}

ae:
E - pesynbTar air;

R - onip;

F - pis;

X - BAacTuUBIiCcTb MaTtepiany;

O - reoMeTpuYHa BNacTMBICTb;

O - HeBU3Ha4eHiCTb Moaeni.

[na ocobnmBux rpaHNYHUX CTaHiB (Hanpuknag, BToma)

Moxe ByTn HeobXxigHot BinbLu 3aranbHa dopmyna,
Wo6 BMPa3nNTM rpaHUYHUIA CTaH.

E i

(1 8

(C.5a)
(C. 5b)

where:

E is the action effect;

R is the resistance;

F is an action;

X is a material property;

a is a geometrical property;
0 is a model uncertainty.

For particular limit states (e.g. fatigue) a more general
formulation may be necessary to express a limit state.

(S)

(S) - mexa pyviHyBaHHs O
P - po3paxyHkoBa To4ka

PucyHok C2 - PospaxyHkoBa Touka Ta iHOeKC HadilnHo-
CTi B BIQNOBIAHO OO MeToAy HadiMHOCTI nepLoro no-
psaky (FORM) ans HopmanbHO PO3MogiNeHUX Heko-
penboBaHUX NepemiHHUX

(2) PospaxyHkoBi BennuuHu 6asyBaTMMyTbCH Ha Benu-
YnHax 6as3oBUX MEPEMIHHWX B pPO3PaxXyHKOBIN TOYL
FORM, koTpa Moxe OyTV BM3HAYEHOI SK TOYKa PYNHY-
BaHHs nosepxHi (g = 0), Hanbnmxya [0 UeHTpa pocno-
4iny y npocTopi HopMani3aoBaHMUX NepemMiHHUX (SK cxe-
MaTU4HO BU3HAYEHO Ha puUCyHKy C2).

(3) PospaxyHkoBi BenudnHm BNnuBiB Adii Eq Ta onopy Ry
NOTPIGHO BM3Ha4aTu Tak, Wob BiporigHiCTe MaTh BinbLu
HeCnpuaTNIMBY BENUYMHY Byrna Tako:

P(E > Ey) = {+agP)
P(R>Rq) = ®(-a gp)

ne:
B - inOekc 3agaHoro piBHA HaginHocTi (aus. CB6).

OgTa Og, 3| a| <1 - BENVYUHM KOEDILIEHTIB YyTNMBOCTI
FORM. BennunHa a € HeraTMBHOK AN HECNPUATANBUX
[iv Ta BNNMBIB i, Ta NO3UTUBHOIO A11S OMNOpY.

Og | Or MOXYTb ByTV NpUUHATUMNK, BignosigHo, 0,7 10,8
3a YMOBMU

r i
| R
(2%

(S) failure boundaryg=R-E=0
P design point

Figure C2 - Design point and reliability index (8 accord-
ing to the first order reliability method (FORM) for Nor-
mally distributed uncorrelated variables

(2) Design values should be based on the values of the
basic variables at the FORM design point, which can be
defined as the point on the failure surface (g = 0) clos-
est to the average point in the space of normalised var-
iables (as diagrammatically indicated in Figure C2).

(3) The design values of action effects E4 and re-
sistances Ry should be defined such that the probability
of having a more unfavourable value is as follows :

(C.6a)
(C.6b)

where:

B is the target reliability index (see C6).

ag and ag, with | a | £ 1, are the values of the FORM
sensitivity factors. The value of a is negative for unfa-
vourable actions and action effects, and positive for re-
sistances.

ag and og may be taken as - 0,7 and 0,8, respectively,
provided



0,16<og fop<7.6,

e Og Ta O - CTaHOapTHe BiOXMNEHHSA pe3ynbTaTty Ain
Ta onopy BignosigHo B dopmynax (C.6a) ta(C.6b). Lie
hae:

P(E > Eg4) = ®(-0,7p)
P(R>Ry) = ®(-0.8p)

(4) Axwo ymosa (C.7) He BMKOHYETbCSH, Cnig BUKOPUC-
Tatn a = +1,0 ogna nepemiHHoi 3 Binbl LWNPOKNM CTaH-
OapTHUM BigxuneHHsm Ta a = 0,4 onsa nepemiHHOI 3
MEHLUMM CTaHAAPTHUM BiAXUIEHHSIM.

(5) Konu mopenb gii MicTutb gekinbka 6a3oBux nepe-
MiHHKX, cbopmyny (C.8a) cnig BMKOPUCTOBYBATU TiNbKu
Ona NpoBigHOT NepemiHHOl. [Ansa cynyTHIX i po3paxyH-
KOBi BEMWUYMHN MOXYTb BU3HA4YaTUCh 3a AOMOMOTOH0:

P(E > Ey) = 0(-0,4x0,7xp) = O(-0,28B)

NPUMITKA. Ona B = 3,8 BenuuMHK, WO BU3HAYEHI opmMy-
noto (C.9), sBignosigatoTb npubnusHo 0,90 kBaHTUNIO.

(6) Popmynu, wo HagaHi B Tabnuui C3, cnig BMKopuc-
TOBYyBaTU ONdA TOro, wWob OTpMMaTtu po3paxyHKoBi Be-
NNYNHN NEPEMIHHUX i3 3adaHNM PO3NOAINEHHAM BipoOri-
JHOCTI.

ACTY-H b B.1.2-13:2008

(C7)

where og and oy are the standard deviations of the ac-
tion effect and resistance, respectively, in expressions
(C.6a) and (C.6b). This gives:

(C.8a)
(C.8b)

(4) Where condition (C.7) is not satisfied a = £1,0
should be used for the variable with the larger standard
deviation, and a = +0,4 for the variable with the smaller
standard deviation.

(5) When the action model contains several basic vari-
ables, expression (C.8a) should be used for the leading
variable only. For the accompanying actions the design
values may be defined by:

(C.9)

NOTE For B = 3,8 the values defined by expression (C.9) cor-
respond approximately to the 0,90 tractile.

(6) The expressions provided in Table C3 should be
used for deriving the design values of variables with the
given probability distribution.

Ta6bnuuya C3 - Po3paxyHKOBI BENUYMHM ANS Pi3HUX DYHKUiN po3noaineHHs

PosnogineHHs Po3paxyHKoBi BENVYNHM

HopmanbsHe M—aBo

JlorHopmarnbHe g exp(-a BV) ana V =o/p < 0,2

MNymbGens

y u—lln{—lndb(—aﬁ)}
a
e u —u—0'577 ae F
1 O-\/E

Table C3 - Design values for various distribution functions

1
u- gln{— Ind(—ap)}

Distribution Design values
Normal p—aBo
Lognormal g exp(-a BV) for V = o/u <0,2
Gumbel

0,577 Via
where U= y———a=——
a

o6

NPUMITKA. Y unx popmynax y, o Ta V € BignoBigHo cepea-
HiM 3Ha4YeHHSM, CTaHOAPTHUM BiOXUIIEHHAM Ta KoedilieHTOM
MIHNMBOCTI AaHoi nepemiHHoI. [ns nepemiHHuX ain BoHn Ga-
3yBaTUMYTbCH Ha TakoMy > 6asoBomy nepiogi, Sk i Ans B.

(7) OguH 3 mMeTOofiB OTPUMaHHS BIAMOBIGHOMO Y4aCTKO-
BOro KoedilieHTa - po3ginnTu po3paxyHKOBY BENUYUHY
nepemiHHoi aii Ha ii penpe3eHTaTUBHe abo xapakTepu-
CTMYHE 3HaAYEHHS.

NOTE In these expressions J, o and V are, respectively, the
mean value, the standard deviation and the coefficient of var-
iation of a given variable. For variable actions, these should
be based on the same reference period as for B.

(7) One method of obtaining the relevant partial factor is
to divide the design value of a variable action by its rep-
resentative or characteristic value.
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C8 HapinHicTb BepudikauinHux chopmartiB y €Bpo-
Kopax

(1) B EN 1990 - EN 1999 po3paxyHKoBi BenmunHun ba-

30BMX NepeMiHHMX X4 Ta Fq4, 9K npaBuno, 6e3nocepea-

HbO He NpeACTaBreHi y po3paxyHKoBMX hopmMynax yac-

TKOBOro koediuieHTa. BoHu npeacrtaBneHi Ha OCHOBI

CBOIX XapaKTEPUCTUYHUX BENUYUH X, Ta Frep, 5K MO-

XyTb ByTI:

- XapaKTepuUCTUYHUMKU BenuuMHamu, TOOTO Benuyu-
HamK 3 3agaHol0 abo NpUNyLEHO BipOrigHICTIO ne-
PEBULLIEHHSA, Hanpuknag, Ans Ail, BnacTMBOCTEWN
MaTepianiB Ta reomMeTpuyHMX BNACTUBOCTEN (OMB.
1.5.3.14, 1.5.4.1 ta 1.5.5.1 BignoBigHo);

- HOMiHaNbHMMMK BENMYMHaMW, KOTPi PO3rnsigarTbes
K XapaKkTepUCTUYHI BENWYMHU Afs BNACTUBOCTEWN
maTepianis (auB. 1.5.4.3) Ta 9k po3paxyHKOBi Benu-
YMHM ONS  TeOMETPUYHMX  BracTuBocTen (AuB.
1.55.2).

(2) XapaktepucTuiHi BenuunuHn X, Ta F, Criig po3ai-
nmtn Ta/abo nepemMHOXMTM BIiAMOBIAHO HA BiAMOBIAHI
YyacTKoBi koedilieHTn, Wob oTpumaTn pPo3paxyHKOBI
BenuumHn Xy 1a Fy.

NMPUMITKA. Oue. Takox copmyny (C. 10).

(3) PospaxyHkoBi BenuuuHu fi F, BnactMeBocten ma-
Tepianis X Ta reoMeTpuyHMUX napameTpiB a HaBedeHi
BignoeigHo B hopmynax (6.1), (6.3) Ta (6.4).

Tam, Oe BMKOPUCTOBYETBCA BEPXHS BEenu4YMHa po-
3paxyHKoOBOi MiuHoCTi (amB. 6.3.3), dopmyna (6.3)
HabyBsae BuAay:

Xg =Y Xk,sup

e Vi - BignoBigHun koediuieHT Ginbwnin 1.

MPUMITKA. ®opmyna (C. 10) moxxe BUKOPUCTOBYBATUCh OIS
po3paxyHKy Hecy4ol 30aTHOCTI.

(4) PospaxyHKOBi BENWYMHM AN HEBU3HAYEHOCTEN MO-
Aeni MoXyTb ByTU BKNIOYEHNMU A0 PO3paxyHKOBUX o-
pMyn Yyepes 4YacTKOBi KOedILIEHTU Ysg Ta YRy, LLLO BUKO-
PUCTOBYIOTBLCS ANs 3aranbHOi MoAeni Tak, LWo:

Eq =vsaE {1gj Gig3 Y0P Yg1Qucs Ygi Woi Qui g}
Ry =R{nXx/Ym0g-.}/Tra

(5) KoediuieHT W, WO BpaxoBye 3MEHLLEHHS pO3paxyH-
KOBWUX BENWYUH NepeMiHHUX i, BUKOPUCTOBYETLCA SK
Wo, Yy abo W, A0 CynyTHIX NepemiHHWMX AOin, Aki Bioody-
BalOTbCHA 0JHOYACHO.

(6) HacTynHi cnpoLLeHHst MOXyTb ByTn 3pobneHnmm
anst popmyn (C.11) ta (C.12), konu ue HeobXxiaHo.

a) 3 6oky HaBaHTaxeHb (ans okpeMoi Aii abo ae icHye
NiHINHICTb BNAKBIB Ain):

Eq =E{YF,:‘ Frep.i ad}

b) Woao onopy, To 3aranbHui Burnsg y dopmyni (6.6) i
noganbLUi CNPOLLEHHA NS MaTepiany MoXHa oTpumaTu
y BignosigHoMy €Bpokogi. Cnig pobutn cnpoLueHHs,
SKLLO HE 3MEHLUYETbCS piBEHb HAAIMHOCTI.
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C8 Reliability verification formats in Eurocodes

(1) In EN 1990 to EN 1999, the design values of the
basic variables, Xy and Fg4, are usually not introduced
directly into the partial factor design equations. They
are introduced in terms of their representative values
Xrep @nd Frep, which may be:

- characteristic values, i.e. values with a prescribed or
intended probability of being exceeded, e.g. for ac-
tions, material properties and geometrical properties
(see 1.5.3.14, 1.5.4.1 and 1.5.5.1, respectively);

- nominal values, which are treated as characteristic
values for material properties (see 1.5.4.3) and as
design values for geometrical properties (see
1.5.5.2).

(2) The representative values X, and Fp,, should be
divided and/or multiplied, respectively, by the appropri-
ate partial factors to obtain the design values Xq and Fy.

NOTE See also expression (C.10).

(3) Design values of actions F, material properties X
and geometrical properties a are given in expressions
(6.1), (6.3) and (6.4), respectively.

Where an upper value for design resistance is used
(see 6.3.3), the expression (6.3) takes the form:

(C.10)

where yy is an appropriate factor greater than 1.

NOTE Expression (C.10) may be used for capacity design.

(4) Design values for model uncertainties may be incor-
porated into the design expressions through the partial
factors ysq and yrq applied on the total model, such that:

(C.11)
(C.12)

(5) The coefficient y which takes account of reductions
in the design values of variable actions, is applied as
Wo, Y1 O Y, to simultaneously occurring, accompanying
variable actions.

(6) The following simplifications may be made to ex-
pression (C.11) and (C.12), when required.

a) On the loading side (for a single action or where line-
arity of action effects exists):

(C.13)

b) On the resistance side the general format is given in
expressions (6.6), and further simplifications may be
given in the relevant material Eurocode. The simplifica-
tions should only be made if the level of reliabffity is not
reduced.



MNPUMITKA. HeniHiliHi mogeni onopy i g Ta mogeni 6araTo-
3MiHHMX [t abo onopy 3a3aBu4ai BKINOYEHI Ao €Bpokoais. Y
Takmx BUNagKax BuLlesasHadveHi bopmynu craloTb Ginbl no-
BHUMM.

C9 YacrtkoBi koecpiuieHT B EN 1990

(1) PisHi 4acTkoBi koeqiuieHTH, ski HaBegeHi B EN
1990, B13Ha4eHi B 1.6.

(2) 3B'A30K MiX iHOUBIAYaNbHUMM YacTKOBUMU KoedDilli-
€HTamu B €Bpokogax cxemMaTU4HO MoKa3aHWM Ha pucy-
Hky C3.

HeBuaHaqeHICTb Y penpeseHTaTMEHKX
SHAYEHHSIX Qi

Uncertainty in representative values
of actions

ACTY-H b B.1.2-13:2008

NOTE Non-linear resistance and actions models, and multi-
variable action or resistance models, are commonly encoun-
tered in Eurocodes. In such instances, the above relations
become more complex.

C9 Partial factors in EN 1990

(1) The different partial factors available in EN 1990 are
defined in 1.6.

(2) The relation between individual partial factors in Eu-
rocodes is schematically shown Figure C3.

Moaesb HeBU3HAUSHOCTI B AiRX | pesynbrarTi
nDiA

Model uncertainty in actions and effects

r

Mopenb HEBH3HaYEHOCTI B
KOHCTPYKTOPCHKOMY onopi

Model uncertainty in structural resistance

HeBW3Hau4eHICTb y XapaKTepucTUKax
MaTepianis

Uncertainty in material properties

w

PucyHok C3 - 3B'A30K MiXX OKpeMUMW 4acTKOBUMMU
KoediuieHTamm

C10 KoediuieHTn gy

(1) Tabnuus C4 Hapgae hopMynu ANs OTPUMAHHS
KoediuieHTiB Y, (amB. Po3ain 6) y Bunaaky ABoX ne-
pPEeMiHHUX gil.

(2) ®opmynu B Tabnuui C4 6ynm oTpMMaHi 3 BUKOpU-
CTaHHAM TaKMX NPUNyLeHb Ta YMOB:
- OBi 00'egHaHi aii € He3aneXXHUMK ogHa Bif OOHOI;

- Gasoswuii nepiog (T, abo T,) Ans KOXHOI Ail € noc-
TiHUM; T, € GinbnM 6a3oBMM Nepioaom;

- BEMWYMHU fin y mexax BignosigHnx 6a3oBux ne-
pioaiB € NOCTIMHUMU;

- iHTEeHCMBHOCTI Aii B Mexax 6a3oBux nepioais €
HeKopenboBaHUMMU;

- [OBi Ail HanexaTtb 40 eprogu4Horo npoLecy.

(3) DyHkuji po3nogineHHs B Tabnuui C4 BigHOCATLCA
00 MakcumarnbHUX 3HayeHb B Mexax 6a3oBoro nepi-
oay T. Ui dyHKuii po3nogineHHs € 3aranbHUMU yH-
KUisMn, SKi po3rnagaroTb BipoOrigHiCTb TOro, Lo MOKa-
3HVK AiT JOPIBHIOE HYNIO NPOTArOM BU3HAYeHUX Nepi-
ogis.

Figure C3 - Relation between individual partial fac-
tors

C10 y, factors

(1) Table C4 gives expressions for obtaining the gy
factors (see Section 6) in the case of two variable
actions.

(2) The expressions in Table C4 have been derived

by using the following assumptions and conditions:

- the two actions to be combined are independent
of each other;

- the basic period (T, or T,) for each action is con-
stant; T, is the greater basic period ;

- the action values within respective basic periods
are constant;

- the intensities of an action within basic periods are
uncorrelated,

- the two actions belong to ergodic processes.

(3) The distribution functions in Table C4 refer to the
maxima within the reference period T. These distribu-
tion functions are total functions which consider the
probability that an action value is zero during certain
periods.
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Tabnuusa C4 - dopmynun Ans Yo y BUNaaKy ABOX NEPEMiHHUX Ain

PosnogineHHs Wo = Feynymus | Feeoyua

3aranbHe

_ N
Fs1{¢-(0,4]3) 1}

- Ny
Fs1{®(0,?[i) }
3 B = -0 {D(-0,7p/N,}

Al i N - N
npokcumaldist ans gyxe senukoro Ny FS1{6>Q3[—N1¢'(H0.4I3 )]}

Fs'{®0.7p)}
3 B = -7 {(-0,7B/Nq}

HopmanbHe (anpokcumallisi) ‘[+(0,28[3—0,71nN1)V
1+0,7pV
F'ymbens (anpokcumalyis) 1—0,78v[0,58 +In(~In®{0,28p))] +InN,

1-0,78V[0,58 +In(~In®(0,7())]

Fs(.) - dyHKUis po3noaineHHs BiporigHOCTi eKCTpemarbHOro 3Ha4eHHs CynyTHbOI Aii B 6azoBomy nepiogi T;
®(.) - cTaHgapTHa HopMmanbHa YHKUist PO3MNOAiNeHHS;

T - 6a30BuUN nepios;

T, - HaMGiNbLWwW 3 6a30BUX Nepioais ANs AR, WO NOEAHYBATUMYThLCS;

N; - BigHOLWeHHA T/T;, anpokcumoBaHe A0 HaNBMVXKYoro Linoro;

B - iHoekc HaginHoCTI;

V- koedilieHT Bapiauii cynyTHbOI Aii ana 6a3oBoro nepiogy.

Table C4 - Expressions forxj/n for the case of two variable actions

Distribution Yo = Faccompanvinq ! Fieading

General

_ N
Fs1{¢-(0,4]3) 1}

- Ny
Fs1{®(0,?[i) }
3 B = -0 {D(-0,7p/N,)

Approximation for very large N; FS'1{exp[—~N1¢(~0, 45')]}
Fs'{0,7p)}
with B’ = ~@~{P(-0,7B/N+}

Normal (approximation) ‘[+(0,ZSB —0,71nN1)V
1+0,7pV
Gumbel (approximation) 1—0,78v[0,58 +In(~In®(0,28p))] +InN4

1-0,78V[0,58 +In(~In®(0,7§))]

Fs (.) - is the probability distribution function of the extreme value of the accompanying action in the reference
period T;

@(.) - is the standard Normal distribution function;

T - is the reference period,;

T, - is the greater of the basic periods for actions to be combined;

N, - is the ratio T/T,, approximated to the nearest integer;

B - is the reliability index;

V - is the coefficient of variation of the accompanying action for the reference period.
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Doapatok D
(oboB'a3koBUNN)
lMpoekTyBaHHA 3 4ONOMOro BUNpodyBaHb
D1 Ccpepa Ta 06n1acTb 3aCTOCYBaHHS
(1) Llen popgatok Hagae BkasiBku Wwoao 3.4, 4.2 Ta 5.2.

(2) Len pogatok He NpusHayeHuin Ang 3aMmiHn NpuHLK-
niB NPUNHATTS, LLO HagaHi B rapMOHi30BaHMX €Bponen-
Cbkux cneuundikauisax ans Bupobis, iHWMX TEXHIYHMX
onucax BupobiB abo cTaHgapTax 3BeAeHHS.

D2 YMOBHi no3Hauku (cumsonu)

B ubomy gonaTky, BAKOPUCTOBYHOTHCS Taki CUMBOSW.

Benuki namuHcbki nimepu

E() CepepnHs BennynHa nokasHuka (.)

\% KoediuieHT Bapiauii [V = (cTaHgapTHe
BioxuneHHs) / (cepegHs BennuunHa))

VX KoediuieHT Bapiauii X

Vs OuiHo4YHa yHKUia ans koediuieHTa
Bapiauii Bektopa nomMunok &

X MacuB j 6azoBux nepemiHHUX Xj...X;

Xin XapakrepucTuyHa Benm4mHa BKIMIOYHO 3 cTa-

TUCTUYHOIO HEBU3HAYEHICTIO ANS 3pa3ka po3-
Mipy N 3 BUKINOYEHUM Byab-SKUM NepeBOAHUM
KoedilieHToMm

Xm MacwuB cepeaHboi BeNnYnMHU 6a3oBmx nepe-
MiHHMX

Xn MacuB HoMiHanbHOI BenM4MHM 6a3oBuKX ne-
pPEMiHHUX

Mani namuHceKi nimepu

b MonpaBoyHU koediLieHT

b; MonpaBoyHui KoediuieHT Ans Bunpobysarb-
HOro 3paska i

Ot (X)  PyHKuUisg onopy (6a3oBux NepemMiHHKX X), BU-
KopucTaHa sk po3paxyHKoBa moferb

Ka.n Po3paxyHKoBWIN KBAHTUITbHUA KOeiLieHT

Kn XapaKTepUCTUYHNA KBAHTUNbHUIA KoediLieHT

My CepefHe 3HayeHHs pe3ynbTaTiB N 3paskis

n KinbkicTb ekcnepvmeHTiB abo pesynbTaTiB
KinbKicHUX BUNpobyBaHb

r BenuunHa onopy

Iy Po3paxyHkoBa Benu4yuHa onopy

le EkcnepvmeHTanbHa Benu4ymMHa onopy

lee KpaiiHsa abo ekcTpemanbHa (MakcumarnbHa
abo MiHiMarnbHa) Benu4mMHa ekcrnepmmeHTa-
NbHOro onopy [TO6TO BENWUYMHA [, LLO HaW-
OinbLU BiOXMNSAETHCS Bifd CEPEAHBbOIO 3HaYEH-
HS Tem]

lei EkcnepumMeHTanbHUin onip ansa 3paska i

Fem CepefHsi BENMYMHa eKCnepuMeHTarnbsHOro
onopy

re XapakrepucTtuyHa BenuynHa onopy

m MokasHWK onopy, BU3HaYEHWI i3 BUKOPUCTaH-
HSAIM cepefHix 3Ha4YeHb X, 6a30BMX NepeMiH-
HUX

M HomiHanbHa Benu4ynHa onopy
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Annex D
(informative)
Design assisted by testing
D1 Scope and field of application
(1) This annex provides guidance on 3.4, 4.2 and 5.2.

(2) This annex is not intended to replace acceptance
rules given in harmonised European product specifica-
tions, other product specifications or execution stand-
ards.

D2 Symbols

In this annex, the following symbols apply.

Latin upper case letters

E() Mean value of (.)

\ Coefficient of variation [V= (standard devia-
tion) / (mean value)]

VX Coefficient of variation of X

Vs Estimator for the coefficient of variation of the
error term &

X Array of j basic variables X;...X

Xk Characteristic value, including statistical un-

certainty for a sample of size n with any con-
version factor excluded

Xm Array of mean values of the basic variables

Xn Array of nominal values of the basic variables

Latin lower case letters

b Correction factor

b Correction factor for test specimen |

ogr (X) Resistance function (of the basic variables X)
used as the design model

Kd.n Design fractile factor

Kn Characteristic fractile factor

My Mean of the n sample results

n Number of experiments or numerical test re-
sults

r Resistance value

rg Design value of the resistance

le Experimental resistance value

lee Extreme (maximum or minimum) value of the

experimental resistance [i.e. value of r, that
deviates most from the mean value rep,]

Fei Experimental resistance for specimen i

Fem Mean value of the experimental resistance
I Characteristic value of the resistance

Mm Resistance value calculated using the mean

values X,, of the basic variables

I Nominal value of the resistance

v
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I TeopeTuUdHUn onip, BUSHAYEHUN i3 PYHKLUT
MiLHOCTI gy (X)
I TeopeTnyHWi onip, BU3Ha4YeHU i3 BUKOPUC-

TaHHSIM BUMIpSIHUX NapameTpiB X Ans 3paska
i

S O6uucneHa BennumHa CTaHOAPTHOrO BiAXU-
NeHHs O

Sa O6uKncneHa BenuMyMHa o,

S5 ObuuncneHa BenuyuHa o

IpeubkKi eenuki nimepu

O] IHTerpanbHa yHKUiS po3nogineHHa ctaHaap-
THOrO HOPMaribHOrO PO3NOAINEHHS

A Jlorapudom BekTopa nomunok 6 [4; = In(5;)]

A PospaxyHkoBa BenuunHa ans E(A)

Ipeubki mani nimepu

(o3 FORM (MeTog HagiviHOCTi nepLioro nopsaky)
KoeilieHT YyTNMBOCTI AN BNAMBIB AN

aR FORM (MeTog HagiiHOCTi NnepLioro nopsaky)
KoeiLiEHT YyTNNBOCTI ANS MiLHOCTI

B IHAekc HagiHOCTI

YMm CkopuroBaHui 4YacTKOBUIN KoedilieHT ans
MILHOCTI [y*y = rn/fq Tak, Wwo y*u = K¢ yul

¢) BekTop nomunok

ol BekTop nomunok, Lo cnocrepiraeTsca ansg

BMNpobyBanbLHOro 3paska i, AKMn oTpuMaHui
Npuv NOPIBHAHHI €KCNepUMEHTarnbLHOro onopy
l'ei 3 CEpPeaHbOI0 BENTMYMHOK KOPUTOBaHOMO
TeopeTMYHOro onopy bry

Na Po3paxyHkoBa Benm4mMHa MOXIMBOro nepe-

BOAHOro KoediuieHTa (OCKinbk/ He BKMoYe-
HWI OO YacTKOBOro koedqilieHTa Anst MilHOCTI

Ym)

Nk KoediuieHT 3MeHLeHHs, WO BUKOPUCTOBYETbL-
Cs Y BUNagKy 3acToCyBaHHA NonepesHix
3HaHb

o CTaHaapTHe BiaxuneHHs [0 = ,/aucnepcis |

o2 [vcnepcia nokasHuka A

D3 Tunn BunpobyBaHb

(1) Cnig po3ymiTM Ta 3anpoBajXyBaTW Pi3HULIIO MiX
TakMmu B1uaamu BunpobyBaHb:

a) BunpobyBaHHs Ans 6e3nocepeHbOro BCTAaHOBIEH-
Hsl MakcMMarnbHOro onopy abo BnacTMBOCTI eKkcnnya-
TauiNHOI NpMOATHOCTI KOHCTPYKUin abo enemeHTiB
KOHCTPYKUIT ANS AaHMX YMOB HaBaHTaXeHHs. Taki Bu-
npoOyBaHHA MOXYTb, Hanpuknazg, BMKOHYBaTUCb ANS
OLiHKN HaBaHTaXKeHHs BHacnigok BTomu abo ygapHoi
Ail;

b) BunpobyBaHHA ONs OTpMMaHHSA aHWX NpPO BnacTu-
BOCTi cneuundiyHnx maTepiarnis, BUKOPUCTOBYOUUN crie-
UianbHi npoueaypu BunpobyBaHb; Hanpuknag, HaTypHi
BMNpobyBaHHA Ha Micui abo B nabopaTtopii, abo Bunpo-
OyBaHHSA HOBUX MaTepianis;
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re Theoretical resistance determined from the
resistance function g, (X)
Iy Theoretical resistance determined using the

measured parameters X for specimen i

S Estimated value of the standard deviation ¢
Sa Estimated value of o,
Ss Estimated value o
Greek uppercase letters
O] Cumulative distribution function of the stand-
ardised Normal distribution
A Logarithm of the error term & [A; = In(6))]
A Estimated value for E(A)
Greek lower case letters
O FORM (First Order Reliability Method) sensi-
tivity factor for effects of actions
aR FORM (First Order Reliability Method) sensi-
tivity factor for resistance
B Reliability index
VM Corrected partial factor for resistances
[Y*m = I'n/fa SO V' = Ke Yu]
0 Error term
o] Observed error term for test specimen i ob-

tained from a comparison of the experimental
resistance r.; and the mean value corrected
theoretical resistance br;

Ng Design value of the possible conversion factor
(so far as is not included in partial factor for
resistance yy)

Nk Reduction factor applicable in the case of pri-
or knowledge

o Standard deviation [0 = vvariance ]

o3 Variance of the term A

D3 Types of tests

(1) A distinction needs to be made between the follow-
ing types of tests:

a) tests to establish directly the ultimate resistance or
serviceability properties of structures or structural
members for given loading conditions. Such tests can
be performed, for example, for fatigue loads or impact
loads;

b) tests to obtain specific material properties using
specified testing procedures ; for instance, ground test-
ing in situ or in the laboratory, or the testing of new ma-
terials;



C) BUNpoGyBaHHA ANs 3MEHLLEHHSA HEBU3HAYEHOCTI B
napameTpax MoAeni HaBaHTaxeHHs abo mogeni pe-
3ynbTaty (BNUBY) HaBaHTaXXEHHS; Hanpwknag, 3aBgs-
K/ TECTYBaHHIO B aepoauHaMivHivi Tpybi abo npu npo-
BeAeHHi BunpobyBaHb 3 METOH igeHTudikauii gin Big
XBUNb Ta Teuil;

d) BunpobyBaHHA ANsi 3BMEHLUEHHS HEBU3HAYEHOCTI B
napameTpax Mogeni MiLHOCTi; Hanpuknag, NpoBeaeHHSA
BUNPOOYBaHb €NeMEHTIB KOHCTPYKLii abo cknaganbHUX
OAVHMULb eneMeHTIB KOHCTPYKLIiT (Hanpuknaga, KOHCTPY-
Kuii gaxy abo nignorn);

€) KOHTPOJbHI BUNPOOYBaHHS ANS NepeBipK/ ioeHTNY-
HOCTi abo SIKOCTi NocTaBrneHMx BUpoLiB, abo TOYHOCTI
eKcnnyaTauinHNX XxapakTepuCcTUK; Hanpuknaga, BUnpo-
ByBaHHA kaHaTiB Ansa MocTiB, abo BMNpobysaHHs 6e-
TOHHMX KYOUKiB;

f) BunpobyBaHHa abo TecTu, ki NPOBOASATLCH NPOTS-
rOM BWMKOHAHHSA KOHCTPYKUil Ansa Toro, wob otpumatm
iHdopMauio, HeobxigHy ANS HACTYMHOI YacTUHW Npo-
Lecy BMKOHaHHS; Hanpuknag, BMnNpobyBaHHS MiLHOCTI
nanb, BUNPoBYyBaHHSA 3yCWib B KaHaTax Npv BUKOHAHHI;

g) KOHTPOIbHi BUNpoOyBaHHA Ans NepeBipku 3ararnbHoi
po6oTK BCiEl KOHCTPYKLiT aB0 KOHCTPYKTUBHUX ENeMeH-
TiB nicnsi BUKOHAHHS, TOOTO, WOO 3HaNTW NPYXXHi nepe-
MiLLleHHS, BibpaUirHi YacToTn abo aemndipyBaHHs.

(2) Ans tvniB BunpobyeaHb (a), (b), (c), (d) po3paxyH-
KOBi BENMUYMHM, LLO BUMKOPUCTOBYBATMMYTbCS, MOBWHHI,
e ue NpakTUYHO MOXIMBO, HAOXOAWUTWM 3a pesyrnbTa-
Tamy BuUNpobyBaHb 3aBASKU BUKOPUCTAHHIO MPUNAHAT-
HUX CTaTUCTUYHUX MeToauK. [duns. D5 - D8.

MPUMITKA. MoxyTb 6yt HeobXigHUMK cneuiansHi MeToan-
Kn ons Toro, wob BuKopuCTaTU pesynbTatv BUNpoOyBaHb

Tuny (c).

(3) Tvnu BunpobysaHsb (e), (f), (g) MOXyTb po3rnagatu-
CA SK npuManbHi BUNPOOyBaHHA, Ae HEMaE HasBHUX
pesynbTatiB BUNpPobyBaHb Ha Yac NPoekTyBaHHA. Pos-
paxyHKOBi BeNWYMHW MOBWHHI ByTK OuiHeHMMK 3 3ana-
COM, KOTPUW, 9K OYIKYETHCA, BignosigatuMe Kputepisam
NpUNHATHOCTI (BUNpobysaHHs (e), (f), (g)) Ha nisHiwin
cTagii.

D4 MNnaHyBaHHA BUNpPOOYyBaHb

(1) Oo BukoHaHHA BMNpOOyBaHb OpraHisadieto, ska
npoBOANTb BUNPOOYBaHHS, NOBUHEH OYTWU Y3romKeHun
nnaH nposefdeHHs BunpobyBaHb. Llen nnaH noBuHeH
MiCTUTU Uini BUNpobyBaHHA Ta yci HeobXxigHi cneundi-
Kauii ans Bubopy abo BMpPOGHMUTBA BMNpOOyBanbHUX
3paskiB, NpoBeAeHHs BUNpobyBaHb Ta OUIHKM pe3yrb-
TaTiB. [naH BuNpobyBaHb NOBMHEH OXONMOBATH:

- uini Ta cepy,

- MPOrHO3yBaHHS pesynbTaTiB BUNPoOyBaHb,

- cneumdikauii 3paskiB Ans BuNnpobyBaHb Ta BMOIpKN,
- cneumndikauil HaBaHTaXXEHHS,

- ycTaTKyBaHHS Ans BUNpobyBaHb,

- BUMIpWY,

- OuiHKa BMnNpobyBaHb Ta 3BITHICTb.

Llini ma cgbepa. Linb BunpobyBaHb noBnHHa 6yt noc-
TaBfneHa SICHO, Hanpwvknag, BnacTuBOCTI, WO BU3Ha4va-
0TbCS, BNANB BU3HAYEHNX PO3PaxXyHKOBUX NapameTpis,
SKi 3MIHIOIOTbCS NPOTAroM BUNpobyBaHb, Ta Adiana-
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c) tests to reduce uncertainties in parameters in load or
load effect models; for instance, by wind tunnel testing,
or in tests to identify actions from waves or currents ;

d) tests to reduce uncertainties in parameters used in
resistance models; for instance, by testing structural
members or assemblies of structural members (e.g.
roof or floor structures);

e) control tests to check the identity or quality of deliv-
ered products or the consistency of production charac-
teristics; for instance, testing of cables for bridges, or
concrete cube testing;

f) tests carried out during execution in order to obtain
information needed for part of the execution ; for in-
stance, testing of pile resistance, testing of cable forces
during execution;

g) control tests to check the behaviour of an actual
structure or of structural members after completion, e.g.
to find the elastic deflection, vibrational frequencies or
dampin.

(2) For test types (a), (b), (c), (d), the design values to
be used should wherever practicable be derived from
the test results by applying accepted statistical tech-
nigues. See D5 to D8.

NOTE Special techniques might be needed in order to evalu-
ate type (c) test results.

(3) Test types (e), (f), (g) may be considered as ac-
ceptance tests where no test results are available at the
time of design. Design values should be conservative
estimates which are expected to be able to meet the
acceptance criteria (tests (e), (f), (g)) at a later stage.

D4 Planning of tests

(1) Prior to the carrying out of tests, a test plan should
be agreed with the testing organisation. This plan
should contain the objectives of the test and all specifi-
cations necessary for the selection or production of the
test specimens, the execution of the tests and the test
evaluation. The test plan should cover:

- objectives and scope,

- prediction of test results,

- specification of test specimens and sampling,

- loading specifications,

- testing arrangement,

- measurements,

- evaluation and reporting of the tests.

Objectives and scope: The objective of the tests should
be clearly stated, e.g. the required properties, the influ-
ence of certain design parameters varied during the test
and the range of validity. Limitations of the test and
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30H [OCTOBIpPHOCTI. [OBMHHI ByT BU3Ha4YeHi OOMEXeEH-
HSA BUNpobyBaHb Ta HEOOXiAHa KOHBepCIA (Hanpuknag,
MacwTabHu dakTop).

lMpozHo3ysaHHs1 pe3ynbmamie eurpobysaHb. Cnig

BpaxyBaTu BCi BlaCTUBOCTI Ta 06CTaBUHY, LLO MOXYTb

BMMAVHYTM Ha MPOrHO3yBaHHA pes3ynbTaTtiB BUnNpoby-

BaHb, BKITHOYHO 3:

- reoMeTpu4HMMUK napameTpamu Ta iX pi3HOMaHITHiC-
TIO,

- TeOMETPUYHUMW HEJOCKOHAINOCTAMMN,

- BnacTMBOCTAMW MaTepianis,

- NapameTpamu, Lo 3a3Hanu BMiMBYy BHACNIOOK BUW-
KOHaHHS Ta npoueayp 3BeAeHHS,

- MacwTabHMn hakTopamm HaBKOJULLHBOIO cepe-
aosuLla, 6epyuun o yBaru, SKWo ue gopedHo, byab-
AKy TX NOCMiAOBHICTb.

OuikyBaHi BUAW pyriHyBaHHA Ta/abo po3paxyHKOBi MO-
Aeni pasom 3 BigNOBIAHMMW NEPEMIHHUMW MOBUHHI By-
TW ONMCaHi. AKWO iCHYIOTb 3Ha4Hi CYMHIBU CTOCOBHO
TOrO, AKi BUAM PYNHYBAHHS MOBWHHI BYTU KPUTUYHUMMU,
ToAi cnig po3pobuty nnaH BunpobyBaHb Ha Gasi cyny-
THIX eKCrepuMeHTanbHMX BUNpobyBaHb.

NMPUMITKA. HeobxigHo 3BepHyTM yBary Ha Tow cpakT, Lo
ernemMeHTN KOHCTPYKUii MOXyTb MaTu 6arato pi3HuMX Buais
PYVHYBaHHS, SKi oyHAaMeHTanbHO Bigpi3HAITLCA OA4HE Bif
ofHoro.

Crieyugpikauiss 3paskie 01 eunpobysaHb ma 8ubipKu.
BunpobyBanbHi 3pasku MOBUHHI ByTW BU3HAYEHUMMU
abo oTpuMaHi 3aBAsku npoueaypi B3ATTS 3paskiB Tak,
Wob npeacTaBnsaATM YMOBU peanbHOi KOHCTPYKL.
dakTopw, AKi HeoOXiAHO BpaxyBaTu:

- po3Mipu Ta gonycku,

- MaTtepianu Ta BUrOTOBIIEHHS MPOTOTUNIB,

- KinbKicTb BUNpobyBanbHNX 3pas3kiB,

- npouenypu B3ATTSA 3pas3kis,

- OBMeXeHHs.

Llinb npoueaypu B3ATTA 3paskiB - oTpUMaTn CTaTUCTU-
YHO pernpe3eHTaTMBHUIM 3pa3oK. YBara noBuHHA GyTu
npugineHa 6yaob-sikii pisHMLI MK 3paskamn Oons Bu-
npobyBaHb i reHepanbHOK CYKYMHICTIO BMpoGiB, ska
MOXe BNAVHYTK Ha pe3ynbTaTn BUNpobyBaHb.

Crieyupikauji HagaHmaxxeHHsi. YMOBU HaBaHTaAXXEHHSA

Ta HaBKOMNMWLLHLOIO CepefoBULLa, ki OyayTb BU3HAYEHI

ONsi NpoBeAeHHs BUNPOoOYyBaHb, MOBUHHI BKMOYATK:

- TOYKW NPUKINAAEHHS HaBaHTaXEHHS,

- 3MiHYy HaBaHTaXeHHs 3a Yacom,

- OOMEeXeHHs,

- Temnepartypy,

- BiAHOCHY BOSOriCTb,

- HaBaHTaXeHHs 3a gecopmMadieto abo KOHTPOMb Curn
TOLLO.

MocnigoBHICTL HaBaHTaXXEHHSA NOBMHHA OyTu BMOpaHa
Tak, Wob npeacTaBUTK OYikyBaHe BUKOPWUCTaAHHSI KOHC-
TPYKUIT, K 3@ HOPManbHUX, TaK i 3@ BaXXKUX YMOB BUKO-
puctaHHs. [le gopeyHo, cnig BpaxyBaTu B3aemMogil Mix
OMHAMIYHOK XapaKTepUCTUKOK KOHCTPYKLUiT Ta anapa-
TYPOO, BUKOPUCTAHOK ANl HABAHTaXeEHHS!.

[le peakuis KOHCTPYKUii abo ii ekcnnyaTauiiHi NOKasHu-
K1 3anexaTb Bif BNAMBIB oAHiei abo GinbLue A, ToAi i
BMIMBU MOBWHHI OyTW BM3HA4YeHMMM 3a AOMOMOrOK iX
penpes3eHTaTMBHUX 3HAYEHD.
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required conversions (e.g. scaling effects) should be
specified.

Prediction of test results: All properties and cir-
cumstances that can influence the prediction of test
results should be taken into account, including:

- geometrical parameters and their variability,

- geometrical imperfections,

- material properties,

- parameters influenced by fabrication and execution
procedures,

- scale effects of environmental conditions taking into
account, if relevant, any sequencing.

The expected modes of failure and/or calculation mod-
els, together with the corresponding variables should
be described. If there is a significant doubt about which
failure modes might be critical, then the test plan
should be developed on the basis of accompanying
pilot tests.

NOTE Attention needs to be given to the fact that a structural
member can possess a number of fundamentally different
failure modes.

Specification of test specimen and sampling: Test
specimens should be specified, or obtained by sam-
pling, in such a way as to represent the conditions of
the real structure.

Factors to be taken into account include:

- dimensions and tolerances,

- material and fabrication of prototypes,

- number of test specimens,

- sampling procedures,

- restraints.

The objective of the sampling procedure should be to
obtain a statistically representative sample. Attention
should be drawn to any difference between the test
specimens and the product population that could influ-
ence the test results.

Loading specifications: The loading and environmental
conditions to be specified for the test should include:

- loading points,

- loading history,

- restraints,

- temperatures,

- relative humidity,

- loading by deformation or force control, etc.

Load sequencing should be selected to represent the
anticipated use of the structura member, under both
normal and severe conditions of use. Interactions be-
tween the structural response and the apparatus used
to apply the load should be taken into account where
relevant.

Where structural behaviour depends upon the effects of
one or more actions that will not be varied systematical-
ly, then those effects should be specified by their repre-
sentative values.



YcmamkysaHHs 0ns eunpobysaHb. YCTaTKyBaHHA Ans
BMNpoOyBaHb MOBWHHE BiAMOBIAATM TNy BMNPoOyBaH-
HS Ta OudiKyBaHOMY fiana3oHy BUMiptoBaHb. CneuianbHa
yBara npuainseTtbcs 3axogaM OTPUMMaHHS OOCTaTHLOI
CTIMKOCTI Ta >XOPCTKOCTI AN HaBaHTa)KyBarbHUX CTEH-
JiB Ta PyHAAMEHTIB, YHUKHEHHIO BiAXMNEeHb TOLLO.

BumiprosaHHs. [Jo BMNpobGyBaHHS MOBWHHI ByTU nepe-
niYyeHMMK BCi BigNOBIOHI NapameTpu, SKi NOBMHHI ByTK
BUMIPSAHUMU OIS KOXKHOrO iHAMBIgyanbHOro Bunpoby-
BanbHOro 3paska. [JogaTtkoBo HeobXigHO cknmactu ne-
penik:

a) po3TallyBaHHA BUMIpIOBarbHWX Npunaais,

6) npouenyp 3anucy pesynbTaTiB, BKIIOYAK4M, AKLLO
ue AOpeYHo:

- NepeMilleHHs y Yaci,

- BEKTOp LUBMAKOCTI,

- NPUCKOPEHHS,

- pedopmadii,

- CWnX Ta TUCKY,

- 4aCTOTH, WO BM3HAYaKTbCS,

- TOYHOCTI BUMIiptOBaHb Ta

- BMMIpHOBarbHUX NPUCTPOIB, O 3aCTOCOBYHOTbLCS.

OujiHka sunpobysaHHsi ma 3eimHicmb. CrieuianeHi kepi-
BHi iHCTpYKUii, auB. D5 - D8. 3BiT NOBMHEH HagaBaTUCb
BiANOBIOHO OO cCTaHOapTy, Ha sikomy GasyBanucsa Bu-
npobyBaHHs.

D5 BusHa4yeHHS1 po3paxyHKOBUX BeNMUYMH

(1) BusHayeHHsa 3a pesynbTatamu BunNpobysBaHb pO3-
paxyHKOBUX BENUYWH BNacTMBOCTI MaTepiany, napame-
Tpa mogeni abo onopy NOBUHHE BUKOHYBaTUCb OAHUM 3
HaCTYMHUX cnocobiB:

a) 3aBOdAKM OUiHLI XapakTepuCTUYHOI BENUYUHK, sKa
ToOj AiNUTbCA Ha YacTKOBUI KoedilieHT abo MOMHOXY-
€TbCS, SKWO Le HeobXigHO, Ha BM3HAYeHUN NepeBoa-
HWUI kKoediLieHT (ame. D7.2 Ta D8.2);

b) 3aBaskn Ge3nocepefHbOMY BU3HAYEHHIO PO3paxyH-
KOBOI BeNuYuHW, siBHe abo HesBHE BpaxyBaHHA AnS
KOHBepCii pe3ynbTaTiB Ta 3aranbHOi HAaZiMHOCTI, Lo
BMMaraeTbcs (ams. D7.3 Ta D8.3).

MPUMITKA. 3aranom meTog a) Ginbll nepeBaxHWUN 3a yMo-
BW, LLO MOKa3HWK YacTKOBOro KoedilieHTa BUSHAYEHUIN 3 HO-
pManbHOI po3paxyHKOBOI npouenypu (ams. (3) Hux4e).

(2) BigxuneHHa xapakTepuUCTUYHOI BENUYUHM BUMPO-
O6yBaHb (MeTOf (a)), NTOBMHHE BpaxyBaTu:

a) po3cCitoBaHHA AaHux BMNpoOyBaHb;

b) ctaTUCTMYHY HEBU3HAYEHICTb, MOB'A3aHy 3 KiNbKICTHO
BMNPOOYBaHb;

C) NnonepefHi CTaTUCTUYHI 3HaHHS Ta OOCBIA.

(3) YactkoBuin KoeqiLiEHT, SKMA BUKOPUCTOBYBATU-
MEeTbCA AN XapaKTePUCTUYHOI BEMWYUHW, MOBUHEH
OyTn B3ATMI 3 BignoBigHOro €Bpokoda 3a yMOBM, LLO
iCHYE [OCTaTHS CXOXICTb MiX LMMW BMNPOOYBaHHAMM
Ta 3BMYalHOK 06MacTiO BUKOPUCTAHHS 4aCTKOBOMO KO-
eqilieHTa, AKMA BUKOPUCTAHUA B YMCINOBUX Nepesip-
Kax.

(4) Axkwo onip KOHCTPYKUii abo enemMeHTa KOHCTPYKLUil
abo onip maTepiany 3anexarb Bif BNMBIB, sIKi 3HA4YHOK
MipOI0 HE OXOMMOKTBLCS, TAKUMU BUNPOOYBaHHSAMM SK:
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Testing arrangement: The test equipment should be
relevant for the type of tests and the expected range of
measurements. Special attention should be given to
measures to obtain sufficient strength and stiffness of
the loading and supporting rigs, and clearance for de-
flections, etc.

Measurements: Prior to the testing, all relevant proper-
ties to be measured for each individual test specimen
should be listed. Additionally a list should be made:

a) of measurement-locations,

b) of procedures for recording results, including if rele-
vant:

- time histories of displacements,
- velocities,

- accelerations,

- strains,

- forces and pressures,

- required frequency,

- accuracy of measurements, and
- appropriate measuring devices.

Evaluation and reporting the test: For specific guidance,
see D5 to D8. Any Standards on which the tests are
based should be reported.

D5 Derivation of design values

(1) The derivation from tests of the design values for a
material property, a model parameter or a resistance
should be carried out in one of the following ways:

a) by assessing a characteristic value, which is then
divided by a partial factor and possibly multiplied if nec-
essary by an explicit conversion factor (see D7.2 and
D8.2);

b) by direct determination of the design value, implicitly
or explicitly accounting for the conversion of results and
the total reliability required (see D7.3 and D8.3).

NOTE In general method a) is to be preferred provided the
value of the partial factor is determined from the normal de-
sign procedure (see (3) below).

(2) The derivation of a characteristic value from tests
(Method (a)) should take into account:

a) the scatter of test data;

b) statistical uncertainty associated with the number of
tests;

c) prior statistical knowledge.

(3) The partial factor to be applied to a characteristic
value should be taken from the appropriate Eurocode
provided there is sufficient similarity between the tests
and the usual field of application of the partial factor as
used in numerical verifications.

(4)If the response of the structure or structural member
or the resistance of the material depends on influences
not sufficiently covered by the tests such as:
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- BNAVB Yacy Ta TpMBarnocTi,

- BMAMB MacliTaby Ta po3mipy,

- BMJMB Pi3HNX YMOB HaBKOSMLIHBLOIO CepefoBULLa,
HaBaHTa)eHHs Ta rPaHNYHUX YMOB,

- BMAVB NOKa3HUKIB Onopy,

ToOi po3paxyHkOBa MoAenb, BignoBigHO OO0 OGCTaBWH

NMOBMHHA BpaxoByBaTW Taki BNMBW.

(5) B ocobnueux Bunagkax, Ae BUKOPUCTOBYETLCS Me-

Toa, HagaHun B D5(I)b), npu BU3HaYEeHHI po3paxyHKo-

BMX BENWYUH NOBMHHI 6yau B3ATI 4o yBaru:

- BIiAMNOBIOHI rPAHNYHI CTaHW;

- piBeHb HaAiNHOCTI, WO BUMaraeTbCs;

- MOXIMBICTb MNOPIBHAHHSA 3 NPUNYLLEHHAMMU, AKi Ma-
I0Tb BiAHOLLUEHHS 0O CTOPOHM ain y doopmyni (C.8a);

- 0e NPUAHATHO, NPOEKTHUA TEPMiH ekcnnyaTaLdlii, Wwo
BYMaraeTbCs;

- nonepefHi 3HaHHA Ta AOCBIL NPW CXOXMX BMNagKax.

MPUMITKA. [Hwy iHdopmauito moxHa 3Hantn B D6, D7 Ta
D8.

D6 3aranbHi NpUHLMNN CTaTUCTUYHUX OLLIHOK

(1) Konu oujHtoloTbCcsa pesynbTatn BUNpobyBaHb, nose-
AiHKka BMnpobyBanbHUX 3paskiB Ta BUAW PyMHyBaHb MO-
BVHHI BYTK NOPIBHAHI 3 TeopeTMYHMMMK nepeabadyeHHs-
Mu. Konn mae micue 3HadHe BigxuneHHs Big nepenba-
YeHHs, Cnif LWyKaTu MOSACHEHHS: Le MOXe BuMaraTtu
AofaTKoBUX BUMPOOYyBaHb, MOXIMBO B iHLUIMX YMOBaXx,
abo moandikauii TeopeTU4HOI Moaeni.

(2) OuiHkn pesynbTaTiB BUNpoOyBaHb NOBWHHI Ga3yBa-

TUCSA Ha CTAaTUCTUYHUX METOoAAaX 3 BUKOPUCTAHHAM Has-

BHOI (CTaTUCTUYHOI) iHpOpMaLii CTOCOBHO TuMy po3mno-

OiNeHHd, WO BUMKOPUCTOBYETLCH, Ta MOro BianoBigHUX

napameTpis. MeToau, HagaHi B LUbOMY A0AAaTKy, MOXYTb

BMKOPUCTOBYBATUCL TifNbKN TOAi, KOMW BUKOHAaHI TaKi

YMOBMU:

- CTaTUCTWYHI AaHi (BKNIOYHO 3 nonepeaHbor iHdop-
Mauieto) B3ATi 3 igeHTudikoBaHmx BUBIPOK, AKi He-
00O0B'AA3KOBO € OQHOPIAHMMY Ta

- € B HasiIBHOCTi 3Ha4Ha KiflbKiCTb CNOCTEPEXEHb.

MPUMITKA. Ha piBHi TnymadeHHsa pesynbraTiB BUnpobyBaHb

MOXyTb OyTW BUAINEHMMMN TPU FONOBHI KaTeropii:

- Tam, Ae BMKOHYETbCA TiNbkun ofHe BunpobysBaHHA (abo
JyXe Mano BunpobyBaHb), MOXIMUBI KNacW4Hi CTaTUCTUYHI
iHTepnpeTauii. TiNbKM BUKOPUCTAHHS 3HAYHOI KiNbKOCTI
nonepeaHbOoi iHopmauii, gka noe'A3aHa 3 rinotesamu
LLOAO BIOHOCHOIO CTYMEHs BaXNMBOCTI Uiei iHpopMmaLii Ta
pesynbTaTie BUNpobyBaHb, pobnaTe MOXIMBUM NpeacTa-
BUTU L0 iHTEpnpeTauito abo TnyMayeHHs siKk CTaTUCTUYHE
(Bencoscbki npoueaypu, ame. 1ISO 12491);

- wob ouiHMTK napameTp, BMKOHYETbCA 3Ha4Ha cepid Bu-
npobyBaHb, i MoXxe ByTM MOXNMBa KnacuyHa cTaTUCTUYHa
iHTepnpeTauis. Mpuknagn Hanbinbw 3BMYaHMX BUNagKiB
HagatoTbea B D7. Lla iHTepnpeTauia Bce we matume noT-
peby B BMKOPUCTaHHI AesIKoi KiNbKOCTi nonepeaHboi iHgo-
pMauii Npo napamMeTp; OA4Hak, SIK NPaBUIIo, Lie MEHLLE HiX
3a3HAYeHO BULLIE;

- KOJIN BMKOHYETbCS cepis BUNpobyBaHb, AN Toro wob ka-
nidpyeatn mogenb (K yHKUi0) Ta oanH abo Ginblie no-
B'A3aHUX MapameTpiB, MOXNMBA KNacuMyHa CTaTUCTUYHA
iHTepnpeTauis.
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- time and duration effects,

- scale and size effects,

- different environmental, loading and boundary con-
ditions,

- resistance effects,

then the calculation model should take such influences

into account as appropriate.

(5) In special cases where the method given in D5(1)b)

is used, the following should be taken into account

when determining design values:

- the relevant limit states;

- the required level of reliability;

- compatibility with the assumptions relevant to the
actions side in expression (C.8a);

- where appropriate, the required design working life;

- prior knowledge from similar cases.
NOTE Further information may be found in D6, D7 and D8.

D6 General principles for statistical evaluations

(1) When evaluating test results, the behaviour of test
specimens and failure modes should be compared with
theoretical predictions. When significant deviations from
a prediction occur, an explanation should be sought:
this might involve additional testing, perhaps under dif-
ferent conditions, or modification of the theoretical
model.

(2) The evaluation of test results should be based on
statistical methods, with the use of available (statistical)
information about the type of distribution to be used and
its associated parameters. The methods given in this
Annex may be used only when the following conditions
are satisfied:

- the statistical data (including prior information) are
taken from identified populations which are suffi-
ciently homogeneous; and

- asufficient number of observations is available.

NOTE At the level of interpretation of tests results, three main
categories can be distinguished:

- where one test only (or very few tests) is (are) performed,
no classical statistical interpretation is possible. Only the
use of extensive prior information associated with hypoth-
eses about the relative degrees of importance of this in-
formation and of the test results, make it possible to pre-
sent an interpretation as statistical (Bayesian procedures,
see ISO 12491);

- if a larger series of tests is performed to evaluate a pa-
rameter, a classical statistical interpretation might be pos-
sible. The commoner cases are treated, as examples, in
D7. This interpretation will still need to use some prior in-
formation about the parameter; however, this will normally
be less than above.

- when a series of tests is carried out in order to calibrate a
model (as a function) and one or more associated param-
eters, a classical statistical interpretation is possible.



(3) Pesynbtat BUnpobyBaHHsS cnig po3rnggatn ginic-
HUM TiNbKM ONs cneundikauin Ta xapakTepucTuk HaBa-
HT@XEHHS, PO3MMSHYTUX Yy BUMPODYBaHHAX. AKWO Ui
pe3ynbTaty eKCTPanonioTbes, Wob OXonuUTK iHLWI po-
3paxyHKOBi MapameTpu Ta NapamMeTpu HaBaHTaXeHHs,
cnig, BMKOPUCTOBYBaTK AoAaTKOBY iHhopmaLito 3 none-
peaHix BunpobyeaHb abo 3 TeopeTu4HOoI 6asu.

D7 CtaTUCTMYHe BU3HAYE€HHA OKpPeMOoi xapaKTepuc-
TUKM

D7.1 3aranbHi NONoOXeHHsA

(1) Usa ctatta Hagae poboui hopmynu Ansi BUSHAYEHHS
pO3paxyHKOBUX BeNWYMH 3 TuniB BunpoOyBaHb (a) Ta
(b) D3(3) ans okpemoi xapaktepuctukm abo BnacTueo-
CTi (Hanpwuknag, MILHOCTI) NpM BMKOPUCTaHHI MeToaiB
ouiHku (a) Ta (b) D5(1).

NMPUMITKA. HapaHi TyT cbopmynu, KOTPi BUKOPUCTOBYHOTb
Bencoscbki npouenypu 3 "HeBM3HaYeHUMM" nonepegHiMu
pO3MNOA4iNeHHAMU, NPU3BOASATL Malbke 00 NoAibHuX pesynbTa-
TiB, 9K KMACWMYHi CTaTUCTUYHI 3 PiBHEM 3HAYMMOCTI, LLIO AOpiB-
Hioe 0,75.

(2) Okpema BracTuBicTb X MOXe NpeacTaBnATH
a) onip BMpoby,
©0) BnacTuBicTb, L0 BMNAMBAE Ha onip BMPOOYy.

(3) Y Bunagky a) npoueaypyn D7.2 ta D7.3 MOXYTb
NpsiMO BUKOPMCTOBYBATUCb, LWOO BU3HAUMTU XapakTe-
puctu4Hi abo po3paxyHKOBi BENMYMHU abo YaCTKOBMN
KoeqilieHT.

(4) Y Bunagky b) cnig BpaxyBaTu, WO poO3paxyHKOBa
BEMMYMHa OMOpYy TaKoX MOBWHHA BKIOYaATU:

- BMJIMBW iHLIMX BNacTUBOCTEN,

- HeBUW3HayeHiCcTb Moaeni,

- iHWi BNnuBKM (MacwTabyBaHHs, 06'eM TOLLO)

(5) Tabnuui Ta dopmynu B D7.2 Ta D7.3 6a3yoTbca Ha

TaKuUX NPUNYLLEHHAX:

- yci nepeMiHHi MaloTb abo HopmanbHe, abo fnorHop-
MarnbHe PO3MOAiINEeHHS;

- Hemae nonepefHix AaHuX LWOAO CepenHboro 3Ha-
YEHHS;

- Anga sunagky "Vx HeBigoMUR" He iCHye nonepenHix
OaHVX LWOoAo KoedilieHTa Bapiauii;

- 4nga sunagky "Vy Bigomunit" icHye nosHa iHdopmalis
woao koedilieHTa Bapiauii.

MPUMITKA. MNpuiAHATTS NOrHOPMarnbsHOrO PO3NOAiNeHHs Ans
AesKnX NepeMiHHUX Mae nepesary B TOMY, WO HeraTuBHi Be-
NVYMHN € HEMOXIMBUMM, 5K, HaNpuknag, Ans reoMeTpudHmX
nepemMiHHMX Ta NepemMiHHUX CTOCOBHO Oropy.

Ha npaktuui 4acto kpallie BMKOPUCTOBYBaTU BUMa[oK
"V BigoMunin" pasom 3 BEPXHbOK KOHCEpPBATUBHOK OLLi-
HKOIO Vy HiX 3acTocoByBaTW npasuna ans sunagky "Vy
HeBigomuin". Binbw TOro, konn Vyx HeBigoMuwn, cnig
npunyckaTtu noro He meHwmm 3a 0,10.

D7.2 OuiHka Yepe3 xapakTepuCcTU4YHY BENUYUHY

(1) PospaxyHkoBa Benu4yMHa BRacTMBOCTI X MOBMHHA
6yTn 3HangeHa, BUKOPUCTOBYHOUU:

X
xd =Ny Tk(ﬂ) =:_de{1_kRVX}'
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(3) The result of a test evaluation should be considered
valid only for the specifications and load characteristics
considered in the tests. If the results are to be extrapo-
lated to cover other design parameters and loading,
additional information from previous tests or from theo-
retical bases should be used.

D7 Statistical determination of a single property

D7.1 General

(1) This clause gives working expressions for deriving
design values from test types (a) and (b) of D3(3) for a
single property (for example, a strength) when using
evaluation methods (a) and (b) of D5(1).

NOTE The expressions presented here, which use Bayesian
procedures with "vague" prior distributions, lead to almost the
same results as classical statistics with confidence levels
equal to 0,75.

(2) The single property X may represent
a) a resistance of a product,
b) a property contributing to the resistance of a product.

(3) In case a) the procedure D7.2 and D7.3 can be ap-
plied directly to determine characteristic or design or
partial factor values.

(4) In case b) it should be considered that the design
value of the resistance should also include:

- the effects of other properties,

- the model uncertainty,

- other effects (scaling, volume, etc.)

(5) The tables and expressions in D7.2 and D7.3 are

based on the following assumptions:

- all variables follow either a Normal or a log-normal
distribution;

- there is no prior knowledge about the value of the
mean;

- for the case "Vx unknown", there is no prior
knowledge about the coefficient of variation;

- for the case "Vx known", there is full knowledge of
the coefficient of variation.

NOTE Adopting a log-normal distribution for certain variables
has the advantage that no negative values can occur as for
example for geometrical and resistance variables.

In practice, it is often preferable to use the case "V
known" together with a conservative upper estimate of
Vy, rather than to apply the rules given for the case "V
unknown". Moreover Vy, when unknown, should be as-
sumed to be not smaller than 0,10.

D7.2 Assessment via the characteristic value
(1) The design value of a property X should be found by
using:

.1

m
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ae:
Nd - PO3paxyHKoOBa BeNuWYMHA NepeBOOHOro koedilieH-
Ta.

MPUMITKA. OuiHka BignoBigHOro nepeBoAHOro KoedilieHTa
B 3HAYHiN Mipi 3anexuTb Big TUMy BUMNPOOYyBaHHA Ta Tuny
martepiany.

BenuuuHa k, moxe 6yTn 3HangeHa 3 Tabnuui D1.

(2) Konn BukopuctoByeTbcs Tabnuuss D1, oguH abo
[Ba npuknagu posrnsaatuMyTbCa K HACTYMHI.

Pagok "V BigomMuin" NnoBUHEH BUKOPUCTOBYBATMUCH,
SIKLLIO KoedpiuieHT BapiaLii Vy abo 1ioro BepxHs pea-
nicTMYHa Mexa Bigoma 3 nonepeaHbLOro AocBiay.

MPUMITKA. lNMonepeaHi 3HaHHA Ta OOCBIA MOXYTb BCTaAHOB-
ntoBaTMCA 3 OLHOK nonepeaHix BUNpoOyBaHb Y MNOPIBHANBbHUX
cutyauisx. "lNMopiBHANbHA" MNOBUHHA BU3HA4YaTUCH 3aBASAKM
iHXeHepHil ouiHui (aus. D7.1(3)).

Pagok "Vyx HeBigoMuiA" NOBMHEH BUKOPUCTOBYBaTU-
c4, AKWO KoediuieHT Bapiauii Vy HeBigoMun 3 nonepe-
OHbOro Aoceigy i ToMy 3a notpebu NoBUHEH BU3Ha4Ya-
TnCA 3i BMBIpKK, SK:

1
si= EZ(X:' -my)?

(3) YacTkoBui kKoeiLUiEHT Y, MOBMHEH obupaTucs Bia-
NoBigHO A0 06nacTi BUKOPUCTaHHS pe3ynbTaTtiB BUMpPO-
OyBaHHS.

Ta6bnuua D1 - Benuumuum k, ans 5 % xapakrepuctny-
HOro 3HaYeHHs

where:
nq is the design value of the conversion factor.

NOTE The assessment of the relevant conversion factor is
strongly dependent on the type of test and the type of materi-
al.

The value of k, can be found from Table D1.

(2) When using table D1, one of two cases should be
considered as follows.

The row "Vx known" should be used if the coefficient
of variation, Vy, or a realistic upper bound of it, is
known from prior knowledge.

NOTE Prior knowledge might come from the evaluation of
previous tests in comparable situations. What is ‘comparable’
needs to be determined by engineering judgement (see
D7.1(3)).

The row "Vx unknown" should be used if the coeffi-
cient of variation Vy is not known from prior knowledge
and so needs to be estimated from the sample as:

(D.2)
Vi =8y /my (D.3)

(3) The partial factor y,,, should be selected according to
the field of application of the test results.

Table D1 -Values k, for the 5 % characteristic value

n 1 2 3 4 5 6 8 10 20 30 o0
 BiAomn 231 | 201 | 1,89 | 1,83 | 1,80 | 1,77 | 1,74 | 1,72 | 168 | 1,67 | 1,64
known
 Hesinommia i ) 337 | 263 | 233 | 2,18 | 2,00 | 1,92 1,76 | 1,73 | 1,64
unknown

MPUMITKA 1. Lia Tabnnusa 6a3yeTbcst HA HOPManbHOMY PO3-
NoAiNeHHi.

MPUMITKA 2. [Ing norHopmarnbHOro po3noAineHHs, opmyna
(D.1) HabyBae Burnsaay:

NOTE 1 This table is based on the Normal distribution.

NOTE 2 With a log-normal distribution expression (D.1) be-
comes:

Xy = T?iexp[my —knsy ]

m

ae:

where:

m, = %Zln(x,-)

Axuwo Vy BigoMuid 3 nonepeaHLOro Aocsiay,

If Vx is known from prior knowledge,

s, = Jln(v)ﬁ +1) =¥y

Axkwio Vi HeBigomMui 3 nonepeaHboro Aocsiay,

If Vi is unknown from prior knowledge,

s, = \}},JEZ(I" X; -mj,)2
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D7.3 Npsaima ouiHka po3paxyHKOBOI BeNMYUHU ONA
rpaHUYHNUX CTaHIB 3a HECYYOIo 30aTHICTIO

(1) PospaxyHkoBa BenuinHa Xq 4ns X noBMHHa ByTu
3HavaeHa, BUKOPUCTOBYHOYN:

Xd =7

Y ubOMy BUMAZKy Ng MOBMHHA OXOMMOBATW YCi HEBU-
3Ha4YeHOoCTI, SKi He OXOonneHi BUNpobyBaHHAMM.

(2) kg ,n cnig B3aTK 3 Tabnmui D2.

Tabnuusa D2 - Bennunnu ky , po3paxyHKOBOI BENUYMHN
rPaHNYHOrO CTaHy 3a HECYYO 34aTHICTIO

ACTY-H b B.1.2-13:2008

D7.3 Direct assessment of the design value for ULS
verifications

(1) The design value X4 for X should be found by using:

amx {1~kga Vx }

In this case, ng should cover all uncertainties not cov-
ered by the tests.
(2) kqg,n should be obtained from table D2.

Table D2 - Values of ky, for the ULS design value

(D4)

n 1 2 3 4 5 6 8 10 20 30 0

. DrAoMM 436 | 377 | 356 | 344 | 337 | 333 | 327 | 323 | 316 | 3,13 | 3,04
known

. HeBloMn - - - | 1140 | 785 | 636 | 507 | 451 | 364 | 344 | 3,04
unknown

MPUMITKA 1. La Ttabnuua Ga3yetbCs Ha MPUNYLLEHH, LWO
po3paxyHKoBa Benu4ymHa Bignosigae nobytky arp = 0,8 x 3,8
= 3,04 (auB. pogatok C) Ta wWo po3noaineHHa X € Hopmanb-
HUM. Lle Hagae MOXMMBICTb CNOCTEPEKEHHSA HUXKYOI BENUYN-
HW 6nuabko 0,1 %.

MPUMITKA 2. [Ina norHopmanbHOro posnogineHHs popmyna
(D.4) cTae:

NOTE 1 This table is based on the assumption that the design
value corresponds to a product arp = 0,8 x 3,8 = 3,04 (see
annex C) and that X is Normally distributed. This gives a
probability of observing a lower value of about 0,1 %.

NOTE 2 With a log-normal distribution, expression (D.4) be-
comes:

Xy =ngeol'm, -kyps, |

D8 CtaTuctMyHe BU3HAYE€HHA MoAerien onopy

D8.1 3aranbHi NONOXeHHs

(1) Us ctaTTs npusHayeHa, rofioBHUM YMHOM, Wo6 Bu-
3HauMTW npouenypu (MeToAiB) kanibpyBaHHA Mogernen
onopy Ta Ans OTPUMaHHSA PO3PaxyHKOBMX BEMWYMH 3
BunpobysaHb Tuny d) (ame. D3(l)). byae BukopucTaHa
HasiBHA nonepefHsi iHdopmauia (3HaHHA abo npuny-
LLEeHHS).

(2) basyouucb Ha CnNoCTepeXeHHsX 3a AiMCHOK noBe-
AiHKOI nig Yac BuMNpobyBaHb Ta Ha TEOPETUYHUX PO3-
paxyHkax, nmoBuMHHa OyTu po3pobrieHa "po3paxyHkoBa
MoAernb", ska cnpsAmMoBaHa Ha OTPUMAaHHSA 3arneXHOCTi
onopy. [icHicTb Uiei mogeni NoBMHHA Hagarni nepe.i-
PSTUCHL 3aBASKW CTAaTUCTUYHIN iHTepripeTadii ycix HasiB-
HUX gaHux BunpobyBaHb. AKWO HeobXxigHO, po3paxyH-
KOBi MoAeni Hagani KopuryTbCcs 40 AOCATHEHHSA HEeoO-
XigHOI Kopensuii Mk TeopeTU4yHUMU BennynHamu Ta
AaHnuMu BMNpobyBaHb.

(3) BioxmneHHsi B nepegbadeHHsix, Wo oTpMMaHi Kopuc-
TYIOUUCb PO3PaxyHKOBOK MOAEMNM0, TakoX BU3Haya-
loTbCA 3 BUNPOOYyBaHb. Lle BigxuneHHst noBuMHHe OyTu
noegHaHUM 3 BIOXWUMEHHAMM (HLINX NEPEMIHHUX Y OYH-
Kuii onopy, ons Toro wob oTpumaTty 3aranbHWUiA Nokas-
HUK BiaxXuneHHs. Li iHWi nepeMiHHi BKIMoYaTuMyThb:

- BiAXUNEHHS B OMNopi MaTepiany Ta XXOPCTKOCTI;

- BiAXWIIEHHS B reOMETPUYHUX NapameTpax.

(4) XapakTepucTu4Hui onip NOBUHEH OYTWN BU3HAYEHWI
3aBASKM BpaxyBaHHIO BiAXUIEHb YCiX NepeMiHHUX.

(5) B D5(l) HapatoTbecs ABa pisHuMx meTtoau. Lli metoau
HapaHi B D8.2 Tta D8.3 BignosigHo. [dooaTtkoBo aesiki
MOXNMBI CNPOLLEHHA HagaHi B D8.4.

D8 Statistical determination of resistance models

D8.1 General

() This clause is mainly intended to define procedures
(methods) for calibrating resistance models and for de-
riving design values from tests type d) (see D3(1)). Use
will be made of available prior information (knowledge
or assumptions).

(2) Based on the observation of actual behaviour in
tests and on theoretical considerations, a "design mod-
el" should be developed, leading to the derivation of a
resistance function. The validity of this model should be
then checked by means of a statistical interpretation of
all available test data. If necessary the design model is
then adjusted until sufficient correlation is achieved be-
tween the theoretical values and the test data.

(3) Deviation in the predictions obtained by using the
design model should also be determined from the tests.
This deviation will need to be combined with the devia-
tions of the other variables in the resistance function in
order to obtain an overall indication of deviation. These
other variables include:

- deviation in material strength and stiffness;

- deviation in geometrical properties.

(4) The characteristic resistance should be determined
by taking account of the deviations of all the variables.

(5) In D5(1) two different methods are distinguished. These
methods are given in D8.2 and D8.3 respectively. Addition-
ally, some possible simplifications are given in D8.4.
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Lli meToan npeacTaBneHi SK KifnbKiCTb AUCKPETHUX KpPO-
KiB i OesKUX NpunyLeHb CTOCOBHO reHeparnbHOI CyKyn-
HOCTI BUMpOOYBaHb, WO 3pO0SeHi i MOSICHEHI; Ui npuny-
LLEHHS cnig po3rnsaaTty B SKOCTi He Binblu Hixk pekome-
HOAUiN, WO OXONMITb AeKinbka HanbinbLw 3aranbHUX
npuknagis.

D8.2 CtaHpapTtHa npoueaypa ouiHku (MeTtopg (a))

D8.2.1 3aranbHi NONOXeHHA

(1) Ana cTtangapTHOI nNpoueaypw ouiHkK 3pobrieHi Taki
NPUNYLLEHHS:

a) yHKUis onopy - ue yHKLUisS AEKINbKOX He3anexHnx
nepemMiHHunx X;

b) € B HasBHOCTI 3HayHa KiNbKiCTb pes3ynbTaTiB BUMPO-
OyBaHb;

C) yci BignoBigHIi reoMeTpuYHi Ta maTepianbHi BnacTu-
BOCTi € BUMIpSIHUMM;

d) BigcyTHA Kopensauia (CTaTUCTMYHA 3anexHICTb) MiX
nepemiHHUMK B PyHKLi onopy;

€) yci nepeMiHHi MaoTb abo HopmanbHe, abo norHop-
MarnbHe po3nogineHHs.

NMPUMITKA. MNpuAHATTS NOrHOPManbHOro po3nogineHHs Ans
nepemiHHOI Mae nepesary y BiCYTHOCTI BUHUKHEHHSI HeraTu-
BHUX BEJTUYUH.

(2) CrangaptHa npoueaypa ons metogy D5(l)a) mic-
TWUTb CiM KpOKiB, W0 HagaHi B D8.2.2.1 - D8.2.2.7.

D8.2.2 CraHpapTHa npouegypa

D8.2.2.1 Kpok 1: CTBOpeHHSA1 po3paxyHKOBOI Mofeni

(1) CTBOpEHHS pO3paxyHKOBOI MoAeni AN TEOPETUYHOI
BENNYNHN OMOPY Iy eNleMeHTa KOHCTPYKLii abo KOHCTpy-
KTMBHOI geTani, Wo po3rnagaeTbcd, npeacrasneHa gy-
HKLiEo onopy:

(2) ®yHKUis onopy NOBMHHA oxonmnoBaTn Bci 6a30Bi
nepemiHHi X, WO BAAMBalOTb Ha onip BiANOBIgHOrO rpa-
HWUYHOTO CTaHy.

(3) Cnig BumipsATK BCi 6a30Bi NnapameTpu Anst KOXKHOTo
3paska i (mpunywweHHs (c) B D8.2.1) Ta BOHM NOBUHHI
OyTM OOCTYMHUMW OS5 BAKOPUCTAHHS B OLjiHL.

D8.2.2.2 Kpok 2: NopiBHAHHA eKcnepuMeHTa-
JNIbHUX Ta TEOPETUYHUX BENIMYUH

(1) 3amiHnTK AINCHO BMMIpPSHI BAacTUBOCTI B OyHKLi
onopy Tak, o6 oTpumaTt TEOPETUYHY BENUYMHY Iy ANS
hopMyBaHHA OCHOBW MOPIBHAHHA 3 eKCnepuMeHTanb-
HUMW BENNMYUHAMMU [ 3 BUNPOOYBaHb.

(2) Kpanku npeactasnsaoTb Napy BiANOBIAHUX BEMNUYUH
(rg, Tej) | NOBMHHI OyTN HAaHECEHI Ha CxeMmy, siKk BKa3aHo
Ha pucyHky DI.
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fi = grt(&)

These methods are presented as a number of discrete
steps and some assumptions regarding the test popula-
tion are made and explained; these assumptions are to
be considered to be no more than recommendations
covering some of the commoner cases.

D8.2 Standard evaluation procedure (Method (a))

D8.2.1 General

(1) For the standard evaluation procedure the following
assumptions are made:

a) the resistance function is a function of a number of
independent variables X;

b) a sufficient number of test results is available;

c) all relevant geometrical and material properties are
measured;

d) there is no correlation (statistical dependence) be-
tween the variables in the resistance function;

e) all variables follow either a Normal or a log-normal
distribution.

NOTE Adopting a log-normal distribution for a variable has
the advantage that no negative values can occur.

(2) The standard procedure for method D5(1)a) com-
prises the seven steps given in D8.2.2.1 to D8.2.2.7.

D8.2.2 Standard procedure

D8.2.2.1 Step 1: Develop a designh model

(1) Develop a design model for the theoretical re-
sistance r, of the member or structural detail consid-
ered, represented by the resistance function:

(D.5)

(2) The resistance function should cover all relevant
basic variables X that affect the resistance at the rele-
vant limit state.

(3) All basic parameters should be measured for each
test specimen i (assumption (c) in D8.2.1) and should
be available for use in the evaluation.

D8.2.2.2 Step 2: Compare experimental and theoret-
ical values

(1) Substitute the actual measured properties into the
resistance function so as to obtain theoretical values r;
to form the basis of a comparison with the experimental
values rq; from the tests.

(2) The points representing pairs of corresponding val-
ues (ry, re;) should be plotted on a diagram, as indicated
in figure D1.
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PucyHok D1 - ro — 1, cxema

(3) Akwo hyHKUiA onopy € TOYHOK Ta NOBHO, TOAI BCi
Kpanku nexaTumyTb Ha niHii 6 = n/4. Ha npakTtuui ui
Kpankn O6yayTb poskugaHi, NpuyvHn ByAb-SKUX cucTe-
MaTUYHMX BiOXUNEHb Big Uiel NiHii noBuHHI 6yTK gocni-
DKeHUMK, Wwob nepesipuTn, YM CBIOUUTL LS CUTyauist
Npo NOMWUIIKM B npoueaypax BunpobysBaHHs abo B dyH-
KuiT onopy.

D8.2.2.3 Kpok 3: OuiHka nonpaBo4YHOro koedi-
LieHTa cepeAHbLOro 3Ha4YeHHA b

(1) NpeacTaBuTK IMOBIPHICHY MOAESb MILHOCTI B (ho-
pmari:

r=>bnad,
ae:

b - "HanmeHwe kBagpaTuyHe", WO 3abe3nedvye Han-
Kpally BignoBigHICTb WOA0 po3Maxy, 3a hopmynoo

k

b=

(2) CepenHe 3HauveHHs1 (PyHKLii TeopeTM4HOro onopy,
nigpaxoBaHe 3 BUKOPUCTaHHAM cepefHiX 3HayeHb X
6a30BUX NepeMiHHUX, MOXINBO OTpUMAaTH 3:

I'm =br,()_(m)6 =

D8.2.2.4 Kpok 4: OuiHnTu koedilieHT BapiaTu-
BHOCTi MOMMUIOK

(1) Bektop noMunok &; AN KOXKHOI ekcrnepuMeHTarnbHoI
BEMWYMHU [ MOBWHEH BM3HAyaTUCs 3a OpMyrow
(D.9):

5=t
brf_.-

(2) 3 BenuuMHM po3paxyHKoBe 3Ha4yeHHs &; Ang Vs cnig
BU3HA4NTWN 3a:

Aj =in (5:) .

(3) PospaxyHkoBe 3HaueHHs A ans E(A) MoxHa oTpu-
mMaTu 3a:

Teft
-

. i
‘. Ak =br
e
.
e
7

Figure D1 - r, — r diagram

(3) If the resistance function is exact and complete, then
all of the points will lie on the line 8 = /4. In practice the
points will show some scatter, but the causes of any
systematic deviation from that line should be investigat-
ed to check whether this indicates errors in the test pro-
cedures or in the resistance function.

D8.2.2.3 Step 3: Estimate the mean value cor-
rection factor b

(1) Represent the probabilistic model of the resistance r
in the format:

(D.6)

where:
b is the "Least Squares" best-fit to the slope, given by

(D7)

(2) The mean value of the theoretical resistance func-
tion, calculated using the mean values X, of the basic
variables, can be obtained from :

bgr(Xm)3 . 0.8)

D8.2.2.4 Step 4: Estimate the coefficient of variation
of the errors

(1) The error term &, for each experimental value r;
should be determined from expression(D.9):

(D.9)

(2) From the values of &; an estimated value for Vs
should be determined by defining:

(D.10)

(3) The estimated value A for E(A) should be obtained
from:
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(4) PospaxyHKoBe 3Ha4eHHs S3 Ans 02 cnig oTpuMa-
™ 3a:

s =_1_é(a,. -35)°.

(5) ®opmyna:

MOXe BWKOPWUCTOBYBATMUCb HAK KoediuieHT Bapiauii Vs
BEKTOPIB MOMWIIOK ;.

D8.2.2.5 Kpok 5: AHani3 cymicHOCTi

(1) NoBMHHa ByTM NpoaHanisoBaHa CYMICHICTb reHepa-
NbHOT CYKYNHOCTI pe3ynbTaTtiB BUMpoOyBaHb 3 Mpuny-
LLEeHHAMM B OYHKLIT onopy.

(2) PoscitoBaHHA (e, i) BEMWYUH € HALTO BENUKUM,
wob nNpoBeCcTN eKOHOMIYHI Po3paxyHKM OYHKUii onopy,
Ta Ue po3CiloBaHHs MOXe OyTW 3MEHLIEHUM OOHVMM 3
HaCTYNHUX LUNSAXIB:

a) 3aBASKM KOPUTYBaHHIO po3paxyHKOBOI Moaeni, wob
B3ATW 4O yBaru napameTpu, KOTpi paHiwe 6ynun npoir-
HOpOBaHi;

b) 3aBaakm moandikauii b Ta Vs, 3aBasku po3gineHHio
3aranbHOi reHepanbHOI CyKYMHOCTI pe3ynbTaTiB BUNpo-
OyBaHb Ha BiOMNOBIAHI NiArPyNY, 4NA AKUX BMMIMB TaKNX
004aTKOBUX NapameTpiB MOXHa po3rnsigaTu ik MOCTin-
HUIA.

(3) Wo6 BusiBUTK, siki napameTpu mMarTb HanbinbLinin
BMMMB Ha pPO3CilOBaHHA, pesynbTaTn BMNpobyBaHHSA
MOXYTb ByTV po3nogineHi no uux nigrpynax BignosigHo
00 UuMX napameTpiB.

MPUMITKA. MeTta - nokpawmTtu dyHKLil0 onopy Yy nigrpyni,
aHanisyloumM KOXHy nigrpyny 3 BUKOPUCTaAHHAM CTaHOapTHOI
npouenypuv. Hegonikamu posnofineHHs pesynbTaTtiB BUNPO-
OyBaHHs1 Mo nigrpynax € Te, WO KinbKiCTb pe3ynbTaTiB BUNPO-
OyBaHHs1 y KOXHIN nigrpyni moxe 6yTu ayXe He3HaYHO!0.

(4) Konu Bu3HaualoTbCHA KBaHTUMEBI koediuieHTn Kk,
(ouB. kpok 7), BenuunHa k, ona nigrpyn Moxe BuU3Ha-
YaTMCa Ha OCHOBI 3ararnbHOI KiNIbKOCTi BUNPOOYyBaHb Y
BMXiOHIN cepii.

MPUMITKA. 3BepTtae Ha cebe yBary Toi dakT, Wo po3nogi-
NEHHs1 4acToTu Ans onopy Moxe 6yTu onucaHum kpalle
LUNSIXOM BUKOpUCTaHHs GimoganbHoi abo GaraTtomoganbHoi
dyHKuUii. MoxyTb BUKOpPUCTOBYBaTUCb CheLlianbHi MeToam
anpokcumMadii ona Toro, Wob nepeTBopuTU Ui OYHKUIT B 04-
HOMOZanbHe PO3MNoaifeHHs.

D8.2.2.6 Kpok 6: BusHaueHHs koedilieHTIB Bapiauii
Vy; 6a30BUX nepeMiHHNX

(1) Akwo mMoxHa nokasaTtw, WO BUNpobyBarnbHa Cykyn-
HICTb € MOBHICTIO penpeseHTaTUBHOK ANs OiNCHUX Ba-
piauin, Toai ui koediuieHTN Bapiauii Vy; 6a3oBux nepe-
MiHHUX Yy (PYHKLiT ONOpy MOXYTb BU3HA4YaTUCb 3 BUMPO-
OyBanbHuMx gaHux. OgHak, OCKiNbKM 3aranom Le He Town
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(D.11)

(4) The estimated value s3 for 62 should be obtained
from:

(D.12)

(5) The expression:

(D.13)

may be used as the coefficient of variation V5 of the o,
error terms.

D8.2.2.5 Step 5: Analyse compatibility

(1) The compatibility of the test population with the as-
sumptions made in the resistance function should be
analysed.

(2) If the scatter of the (re;, Iy) values is too high to give
economical design resistance functions, this scatter
may be reduced in one of the following ways:

a) by correcting the design model to take into account
parameters which had previously been ignored;

b) by modifying b and Vg by dividing the total test popu-
lation into appropriate sub-sets for which the influence
of such additional parameters may be considered to be
constant.

(3) To determine which parameters have most influ-
ence on the scatter, the test results may be split into
subsets with respect to these parameters.

NOTE The purpose is to improve the resistance function per
sub-set by analysing each subset using the standard proce-
dure. The disadvantage of splitting the test results into sub-
sets is that the number of test results in each sub-set can be-
come very small.

(4) When determining the fractile factors k, (see step
7), the k, value for the sub-sets may be determined on
the basis of the total number of the tests in the original
series.

NOTE Attention is drawn to the fact that the frequency distri-
bution for resistance can be better described by a bi-modal or
a multi-modal function. Special approximation techniques can
be used to transform these functions into a uni-modal distri-
bution.

D8.2.2.6 Step 6: Determine the coefficients of vari-
ation Vy; of the basic variables

(2) If it can be shown that the test population is fully
representative of the variation in reality, then the coef-
ficients of variation Vy; of the basic variables in the re-
sistance function may be determined from the test da-
ta. However, since this is not generally the case, the



BMNAJoK, To KoedpilieHTn Bapiauil Vy;, Sk npaBuno, He-
00XigHO BM3Ha4yaTW Ha OCHOBI MonepeaHix BigMoOBiAHMX
3HaHb.

D8.2.2.7 Kpok 7: BU3Ha4eHHA XapaKTepUCTUYHOI
BeNU4YUHU I, onopy

(1) Axwo dyHKuia onopy Ans j 6a3oBMX NEpeMiHHUX €
pyHKUie-000yTKOM opMMu:

ACTY-H b B.1.2-13:2008

coefficients of variation Vy; will normally need to be de-
termined on the basis of some prior knowledge.

D8.2.2.7 Step 7: Determine the characteristic value
r, of the resistance

(1) If the resistance function for; basic variables is a
product function of the form:

r=br8=b{XqxXs...X;}8,

cepefHe 3HaueHHs1 E(r) moxe 6yTn oTpumaHe 3a:

E () = b{EX)E(X2)...EX})} =bgrt(Xm) .

a koedpiuieHT Bapiauii V, moxe 6yTn oTpumaHuin 3aBas-
K doyHKUiT AOBOYTKY:

V2 = (V2 +1) LIZ (v + 1)] -1

(2) IHWKM YMHOM, ANS ManNUX BENUYYH V§ Ta Vf(i Mo-
XKYTb BUKOPUCTOBYBATMCb Taki anpokcumadii gna V.

V2 =vZ +V3

2
vrf

(3) Axkwo dyHKUis onopy € BinbLu cknagHo YHKLIE
3a chopmoto:

:ivj :
i=1

the mean value E(r) may be obtained from:

(D. 14a)

and the coefficient of variation V, may be obtained from
the product function:

(D.14b)

(2) Alternatively, for small values of V5 and V%; the
following approximation for V; may be used:

(D.15a)
with:

(D.15b)

[

(3) If the resistance function is a more complex function
of the form:

r=brd=bg,;{Xs,...%;}s,

cepefHe 3HayeHHst E(r) moxe GyTu oTpumaHe 3a:

E(r) =bgy {EX9, ... EX)} = bgri(Xm) .

a koediuieHT Bapiauii Vy Moxe 6yTn oTprmaHun 3a:

the mean value E(r) may be obtained from:
(D.16a)

and the coefficient of variation V,; may be obtained
from:

(D.16b)

r

(4) Axwo KinbkicTb BUNpobyBaHb 0bMexeHa (Hanpu-
knag, n < 100), cnig B3sTM 4O yBarn Ta BHECTM Nonpas-
Ky 4O po3nogineHHsa A ons cTaTUCTUYHUX HEBU3HaYe-
HocTen. Lle po3nogineHHa cnig posrnsggaTtu SK LeHTpa-
nbHe t-po3nogineHHs 3 napametpamu A, Vx Tan.

(5) Y uboMy BMNAOKy XapakTepUCTUYHA MILHICTb Fy MO-
BMHHA BM3Ha4yaTuCs 3a:

k =b9rf(2§m)exp(-kmarr Qe —kno 5 Q5 -0:5Q2)-

ae:

2 VAR[G (0] 1 (agﬂ ‘]2_
grzr(xm) I

= g
97 (Xm) i=110X;

(4) If the number of tests is limited (say n < 100) allow-
ance should be made in the distribution of A for statisti-
cal uncertainties. The distribution should be considered

as a central t-distribution with the parameters A, \a
and n.

(5) In this case the characteristic resistance r, should be
obtained from:

(D.17)

with:
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Qrt =S ingrt) = |”('V}:; +1)
Qs =0inE) = .J |I'I(V82 +'1)
Q=) = ‘n(Vrz +1)

[5 =..(3i
rt Q

_Qs
ag Q '

ae:
K, - XapakTepucTUYHUI KBAHTUIbHUIA KoediLieHT 3 Tab-
nuui D1 y Bunagky, konvm napameTp Vy HeBigoMui;

K. - BenuuuHa k, ans

n— ofkg

Q,; - BaroBumn koeqilieHT ans Qy
Qs - BaroBun koewiuieHT ansa Qs

MPUMITKA. BenuuuHa Vs noBuHHa OyTu oLiHEHA 3 TECTOBOI
BMOIpKY, LLIO PO3rNSAaETbCS.

(6) Y BMNagKy BenNuKoI KinbkocTi BUunpobyeaHb (n = 100)
MOXIMBO OTPMMATWN XapaKTEPUCTUYHWIA ONip Iy 3a:

fe =bgyy ()_(m)exp(—ka—OﬁQz).

D8.3 CtanpapTtHa npoueaypa ouiHku (Metopg (b))

(1) Y ubomy BMNagKy npouenypa Taka X cama, 9K i B
D8.2, 3a BUHATKOM TOro, WO KPOK 7 € aganToBaHNM 3a-
BOSKN 3aMiHi XapaKTepUCTUYHOIO KBaHTUNbHOro koedi-
uieHTa k, Ha po3paxyHKOBUI KBaHTUIbHUA KoeilieHT
Ka.n, SIKMI JOpiBHIOE AOGYTKY arB, To6TO 0,8%3,8 = 3,04,
LLO LIMPOKO BUKOpUCTOBYETbCA (AvB. gogatok C), wob
OTPMMaTK pO3paxyHKOBY BEMUYMHY Iy OMOPY.

(2) Y Bunagky obmexeHoi KinbkocTi BunpobyBaHb pos3-
paxyHKoOBa BenuumHa rq 6yae otTpMmMaHa 3:

g = b1 (Xom) XP(Ho.a0rt Qu ~Kgnet Qs ~0.5Q7),

ne:
Kg.n - PO3paxyHKOBUI KBaHTUMNBbHUIA koedilieHT 3 Tab-
nuui D2 y Bunafgky, Konu napameTp "Vx HesBigomun®;

Ky, - BEMMYMHa Ky, ANA

(D.18a)
(D.18b)

(D.18c)
(D.19a)

*(D.19b)

where:
k, - is the characteristic fractile factor from table D1 for
the case Vx unknown;

k. - is the value of k, for
=1,64];
ay - is the weighting factor for Qy

05 - is the weighting factor for Qs

NOTE The value of Vs is to be estimated from the test sample
under consideration.

(6) If a large number of tests (n = 100) is available, the
characteristic resistance r, may be obtained from:

(D.20)

D8.3 Standard evaluation procedure (Method (b))

(1) In this case the procedure is the same as in D8.2,
excepted that step 7 is adapted by replacing the char-
acteristic fractile factor k, by the design fractile factor
kq,n €qual to the product arp assessed at 0,8x3,8= 3,04
as commonly accepted (see Annex C) to obtain the de-
sign value rq of the resistance.

(2) For the case of a limited number of tests the design
value rg should be obtained from:

(D.21)

where:
kqn - is the design fractile factor from table D2 for the
case V, unknown";

Kq.- - is the value of kq , for

n - olky, =3,04].

MPUMITKA. BenuunHa Vs NoBMHHA OLjiHIOBATUCb 3aBOSKU
JocnigHoOMy 3pasKy, Lo po3rnsaaeTbes.

(2) Y Bunagky BenuKOI KinbKOCTi BUMpOOYyBaHb po3pa-
XYHKOBa BENUYMHA ry MOXe ByTu oTprMaHoto 3a:

g =bgrt(Xm) (g0 Q-0,50%).
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NOTE The value of V5 is to be estimated from the test sample
under consideration.

(2) For the case of a large number of tests the design
value ry may be obtained from :

(0.22)



D8.4 BukopuctaHHs 400aTKOBUX nonepeaHix 3HaHb

(1) Axwo foBeaeHiCTb (OYHKLIT Onopy r; Ta BEpXHS Me-
Xa (KoHcepBaTUBHa ouiHka abo OuiHKa 3 3anacom) Ansi
KoediuieHTa BapiaTMBHOCTI V, BXe BigOMi 3 BenUKOI
KiNnbKOCTI nonepeaHix BunpobyeaHb abo TecTiB, HacTy-
MHi CNpoLLEeHi npoueaypu MOXyTb MPUAMATUCh, KOMU
BMKOHYIOTbCS NofdarnbLui BUNPoGyBaHHS.

(2) AKWwo BUKOHYETLCA TiNMbKM OgHE BMNPOOYBaHHS, Xa-
paKkTepuCTUYHE 3HAYEHHs I, MOXe BM3Ha4aTUCb 3 pe-
3ynbTaTy fe LbOro BUNPOOYBaHHS 3aBOSAKN BUKOPUCTAH-
HIO:

Ti

ae:
Nk - KOEMILiEHT 3MEHLUEHHS, WO BMKOPUCTOBYETLCH Y
BMNaAKy HasIBHOCTI nonepeHiX 3HaHb, SKUA MOXHa
oTpMMaTH 3:

ne =0.9ep(-2.3V, -0,5%?),

ne:
V, - MakcumanbHui koedilieHT Bapiau,ii, LWo cnocTtepi-
raBcs B nonepeaHix BunpobyBaHHsX.

(3) Axwo BMKOHYIOTBCA ABa abo Tpu NoganblUMX BU-
NpobyBaHHSA, TOAiI XapakTepuCTUYHa BENMYMHA I, MOXe
BM3HA4YaTUCb 3 CEPeaHbOro 3HaYeHHS e, Pe3ynbTaTiB
BMNpPobyBaHb 3aBASKN BUKOPUCTAHHIO:

Iy = Ylom.

ne:
Nk - KOemILieHT 3MEeHLLEeHHS, WO BUKOPUCTOBYETLCH Y
BUMaAKy HasBHOCTI MNonepefHiX 3HaHb, SKUA MOXHa
oTpumMaTm 3:

i =ep(-2,0V; -0.5%?),

ae:
V. - MakcMmarnbHUn KoediuieHT Bapiauii, Wwo cnocrepi-
raBcs B nonepegHix BMNpobyBaHHAX 32 YMOBM, LLO KO-
XHe ekcTpemManbHe (MakcumanbHe YW  MiHiManbHe)
3HAYEHHS Iee 3240BOSIbHSE YMOBY:

|roe = Fom| < 0,107g, -

(4) BenunuuHwn koediuieHTa Bapiadii V,, HagaHi B Tabnu-
ui D3, MOXyTb MmpunyckaTuCb ANA TUNIB PYMHYBaHHS,
IO BU3HaA4YaTUMYTbCS (Hanmpuknag, y BignoBigHuWx €B-
pokogax ANns NpoeKkTyBaHHS), WO npusseae A0 nepeni-
YeHNX BENUYMH N Y BiANOBIiAHOCTI 3 popmynamu (D.24)
Ta (D.26).

Ta6nuuya D3 - KoedilieHT 3MeHLIEHHS Ny
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D8.4 Use of additional prior knowledge

(2) If the validity of the resistance function r, and an up-
per bound (conservative estimate) for the coefficient of
variation V, are already known from a significant num-
ber of previous tests, the following simplified procedure
may be adopted when further tests are carried out.

(2) If only one further test is carried out, the characteris-
tic value r, may be determined from the result r, of this
test by applying:

=Nile: (D.23)
where:

Nk - is a reduction factor applicable in the case of prior
knowledge that may be obtained from:

(D.24)

where:
V, - is the maximum coefficient of variation observed in
previous tests.

(3) If two or three further tests are carried out, the char-
acteristic value r, may be determined from the mean
value re, of the test results by applying:

(D.25)

where:
Nk - is a reduction factor applicable in the case of prior
knowledge that may be obtained from:

(D.26)

where:

V, - is the maximum coefficient of variation observed in
previous tests provided that each extreme (maximum or
minimum) value r. satisfies the condition:

(D.27)

(4) The values of the coefficient of variation V, given in
table D3 may be assumed for the types of failure to be
specified (e.g. in the relevant design Eurocode), leading
to the listed values of n, according to expressions
(D.24) and (D.26).

Table D3 - Reduction factor ny

KoebiltieHT KoeilieHT 3MEeHLIEeHHS Ny Coefficient of Reduction factor ny
Bapiauii V, fins 1 Bunpoby- fina 2 abo variation V, For 1 test For2 or
BaHHA 3 BMNpobyBaHb 3 tests
0,05 0,80 0,90 0,05 0,80 0,90
0,11 0,70 0,80 0,11 0,70 0,80
0,17 0,60 0,70 0,17 0,60 0,70
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