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BCTYN

Oanunn gokymeHT (EN 1990:2002) 6yB nigrotos-
nennn TexHiyHum komiteTom CEN/TC 250 "Bygi-
BenbHi €BpoKoaN", cekpeTapiaT SKoro nigTpumy-
eTbcsa BSI.

Libomy €Bponencbkomy cTaHgapTy 6yae HagaHun
cTaTyC HauioHanbHOro 3 nyb6nikauielo iaeHTny-
HOro TEKCTy abo CXBaNeHHAM He Mi3Hille XXOBTHS
2002 poky i npu ckacyBaHHi KOHMMIKTYHOUMX
HauioOHanNbHUX CTaHOApPTIB He nisHiwe GepesHs
2010 poky.

Hannn pokymeHT 3amiHioe ENV 1991-1:1994.

CEN/TC250 € BignosiganbHum 3a Bci byaiBenbHi
€Bpokoau.

Y BIONOBIOHOCTI 3 BHYTPILWHIMX NOCTaHOBaMu
CEN/CENELEC HauioHanbHi opraHu 3i ctTaHgap-
TM3auii Takmx KpaiH 3060B’A3aHi 34iNCHUTY iMnne-
MeHTauito uboro €sponencbkoro CraHOapTy:
AscTpiqa, benbria, Benuka bputanis, Hime4ydnHa,
peuis, Oanis, lcnaHgis, Icnanis, lpnangis, ITanis,
ITiokcembypr, ManbTa, Higepnavan, Hopserig,
Moptyrania, ®iHnaHaia, PpaHuis, Yecbka Pec-
nyo6nika, WWeeuis Ta LBenuapis.

Vi

FOREWORD

This document (EN1990:2002) has been pre-
pared by Technical Committee CEN/TC 250
"Structural Eurocodes", 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shall be withdrawn at the latest by March 2010.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 Regula-
tions, the national standards organizations of
the following countries are bound to implement
this European Standard: Austria, Belgium, Czech
Republic, Denmark, Finland, France, Germany,
Greece, Iceland, Ireland, Italy, Luxembourg,
Malta, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and the United Kingdom.
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HALIOHANBbHUNA CTAHOAPT YKPATHU

HACTAHOBA
Cucrtemu HagiMHoOCTI Ta 6e3neku y 6yaiBHUUTBI
OCHOBMW NMPOEKTYBAHHSA KOHCTPYKLIA
PYKOBOACTBO
CucrteMbl HafeXHOCTU U 6e30MacHOCTU B CTPOUTENbCTBE
OCHOBbI NPOEKTUPOBAHUA KOHCTPYKLIUIA
EN 1990
EUROCODE - BASIS OF STRUCTURAL DESIGN

OcHoBM nporpamu €Bpokoais

Y 1975 poui Kowmicia €ponericbkoi CninbHOTH
BUpilUMNa posnoyaty nporpamy Ain y cdepi
OygiBHMuTBa Ha nigctasi ctatTi 95 [orosopy.
MeToto nporpamm 6yno YCYHEHHSA TEXHIYHMX
nepeLuKoq Ans TOPriBfi i Y3romKeHHs TEXHIYHUX
YMOB.

Y pamkax uiei nporpamu gin Komicis B3sna Ha
cebe iHiLiaTMBY BCTAHOBUTU CUCTEMY Y3roaxe-
HUX TEXHIYHMX MpaBui N8 NPOEKTyBaHHsS Oyai-
Benb i cnopyA, ski Ha nepuin ctagii manu cny-
ryBatu anbTePHATUBOK YMHHUM HaUiOHaNbHUM
npasunam JepxaB-4reHiB, a 3peLuToo Manu 3a-
MiHUTW iX.

Ynpogoex m’aTHaguaTn pokie Komicisa 3a gono-
Morot Pobo4oro komiTeTy, 40 ckragy sKoro BXo-
Onnn nNpeacTtaBHuMKM [lepxaB-yneHis, Bena pos-
pobky nporpamu €BpoKoAiB, sika MpuBena go
nyoGnikauii KOMNIeKTy NepLloro NoKosiHHS €Bpo-
nencobkux kodie y 80-x pokax.

B 1989 poui Kowmicia Ta depxasu-4nexHun EU (E€s-
poriencebkoi CninbHoTK) Ta EFTA (Eponencbkoi
acouiauii BinbHOI TOpriBni) Ha OCHOBI yFOD,VI1 MiXK
Kowmicieto Ta CEN (€Bponencbkum KOMITETOM i3
cTaHgapTMsadii) Bupilnnuv nepegatu nigrotToBky
Ta nybnikauito €spokogis CEN 3a gonomoroto ce-
pii MaHgarTiB, Wwo B pesynbTaTi Hagano 6 €spo-
kogam B ManbyTHbOMY cTaTycy €BpPOMNENCbKOro
Ctangapty (EN). Lle nos’a3ye €Bpokoan 3 nono-

' Yroga mix Komiciero €Bponericbknx CninbHOT i €Bpo-

nencbkuMm KomiTeTom ctaHgapTtusauii (CEN) wopo
po6oTu Hag €BpokoaamMu Afsi NPOeKTyBaHHs OyaiBens i
cnopya (CONSTRUCT 89/019).

YuHHun Big 2013-07-01

Background of the Eurocode programme

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

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

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

In 1989, the Commission and the Member States
of the EU and EFTA decided, on the basis of an
agreement1 between the Commission and CEN,
to transfer the preparation and the publication of
the Eurocodes to CEN through a series of Man-
dates, 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 Coun-
cil’s Directives and/or Commission’s Decisions

! Agreement between the Commission of the European
Communities and the European Committee for
Standardisation (CEN) concerning the work on
EUROCODES for the design of building and civil

BuaaHHsa odidinHe
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XeHHamn Oupektns Pagu i piweHb Komicii wono
€Bponencbknx cTaHaapTiB (To6To [dunpekTneu
Pagn 89/106/EEC wopao 6yaiBenbHux BupobiB —
CPD —Ta Onpektus Pagn 93/37/EEC, 92/50/EEC
Ta 89/440/EEC BigHOCHO cycninbHUX pobiT Ta
nocnyr i eksiBaneHTHUXx gupektns EFTA, 3ano-
YaTKoBaHMX, LLOO LOMOMOITM 3aCHYBaHHIO BHYT-
PiLLHBOrO PUHKY).

CTpykTypHa nporpama €BpOKOZiB BKMOYaAE TaKki
CTaHOapTK, siKi B OCHOBHOMY CKIlagatoThbes 3 Ae-
KifTbKOX YaCTuH:

EN 1990 €Bpokoa: OCHOBM NPOEKTYBaHHA KOH-
CTPYKLUIN

EN 1991 €spokog 1: [ii Ha KOHCTpyKLUii

EN 1992 €pokopg 2: lNpoekTtyBaHHs 3anizobe-
TOHHWX KOHCTPYKLIN

EN 1993 €pokoa 3: lNpoekTyBaHHA cTanesBux
KOHCTPYKLN

EN 1994 €spokop 4: NpoekTyBaHHs cTanesani-
306€TOHHNX KOHCTPYKLiN

EN 1995 €spokop 5: lNMpoekTyBaHHS AepeB’ SHUX
KOHCTPYKLiN

EN 1996 €spokon 6: lNMpoekTyBaHHA KaM’ SHUX
KOHCTPYKLiN

EN 1997 €pokop 7: [eoTexHi4YHe NPOeKTyBaHHS
EN 1998 €Bpokoa 8: NpoeKkTyBaHHS KOHCTPYKLin
npyv CENCMIYHOMY HaBaHTaXeHHI

EN 1999 €spokog 9: MNpoekTyBaHHS antomiHiEBUX
KOHCTPYKLIN

Crangaptn €BpokofiB BM3HaKOTb Bignosiganb-
HICTb perynaTopHUX opraHiB KpalH-uneHiB Ta 3a-
XULWAKTL IX NPaBO Ha NPU3HAYEHHA BEMNYMH, SKi
NnoB’A3aHi 3 perynoBaHHAM NUTaHHb 6e3nekn Ha
HauioHarnbHOMY piBHi TaM, e BOHW BiAPi3HAOTb-
CA Bif, KpaiHM A0 KpaiHu

CraTyc Ta cchepa 3actocyBaHHA €EBpoKoaiB

KpaiHu-unenn EU Ta EFTA BuM3HalOTb Te, L0
€Bpokoan [AiloTb K eTanoHHi AOKYMEeHTW Ans
Takux uinen:

— 9K 3acid posecTu BignoBigHiCTb OyaiBenb i
crnopya OCHOBHMM BuMoram [Oupektneu Pagu
89/106/EEC, 30kpema OCHOBHi BUMO3i N°1 —
MexaHiyHa CTilikicTb Ta cTabinbHICTb i OCHOB-
Hi BUMO3i N°2 — NoxexxHa 6e3neka;

— $K OCHOBa ANS YKNafaHHA KOHTpaKTiB s Oy-
JiBernb i cnopyq Ta NOB’sI3aHUX 3 HUMU iHXe-
HEPHUX NOCHYT;

dealing with European standards (e.g. the Coun-
cil Directive 89/106/EEC on construction prod-
ucts — CPD — and Council Directives 93/37/EEC,
92/50/EEC and 89/440/EEC on public works and
services and equivalent EFTA Directives initiated
in pursuit of setting up the internal market).

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

EN 1990 Eurocode: Basis of Structural Design

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete struc-
tures

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 struc-
tures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium struc-
tures

Eurocode standards recognise the responsibility
of regulatory authorities in each Member State
and have safeguarded their right to determine
values related to regulatory safety matters at
national level where these continue to vary from
State to State.

Status and field of application of Eurocodes

The Member States of the EU and EFTA recog-
nise that Eurocodes serve as reference docu-
ments for the following purposes:

— as a means to prove compliance of building
and civil engineering works with the essential
requirements of Council Directive 89/106/EEC,
particularly Essential Requirement N°1 — Me-
chanical resistance and stability — and Essen-
tial Requirement N°2 — Safety in case of fire;

— as a basis for specifying contracts for con-
struction works and related engineering ser-
vices;



— $IK OCHOBa ANSA CKNagaHHA Y3rogpKeHUX Tex-
HiYHUX cneundikauin gna GyaiBenbHUX BUPO-
6iB (ENs Tta ETASs).

€BpoKoaun, ockinbku BOHM 6e3nocepedHbo BigHO-

cAaTbCa 0o OyaiBenbHUX cnopyn, MakTb NPAMUii

3B'A30K 3 TNyMauHUMu AokyMeHTamu? poaginy 12

CPD, HesBaxatoun Ta Te, L0 BOHU MatoTb Pi3HY

npvpoay 3 rapMOHI30BaHNMM CTaH4apTaMu Ha BU-

po6|/|3. Taknm YMHOM, TEXHIYHI acnekTn, aki Bun-
nvBaTb 3 €BpokoaiB Ansa Oyaisenb i cnopya,

MOBWHHI B MOBHIN Mipi ByTM po3rnaHyTumMn Tex-

HiYHUMK KomiTeTamm CEN Ta/um pobounmun rpyna-

mun EOTA, aki po3pobnsaoTb cTaHgapTi Ha Oyai-

BerbHi BUPOOKM 3 NMO3WLiN OOCArHEHHS NMOBHOI Cy-

MiCHOCTI TEXHIYHMX crieuymdpikauin 3 €Bpokogamu.

Ctangapt €BpokodiB HagawTb 3arasnbHi npa-
BUNa MPOEKTyBaHHS 4N MOBCSIKOEHHOIO BUKO-
PUCTaHHSA BCiX KOHCTPYKLiM Ta X KOMMOHEHTIB, 9K
TPaAWUINHOro, TakK i iHHOBALUIMHOIO Xapaktepy.
BuHaTKOBI hopmK KOHCTPYKLiT abo ymoBu npo-
€eKTyBaHHS crneuianbHO He OXOMMThCs, | B
Takux BUNagkax npoekTyBaribHUKYy NoTpibeH go-
[aTKOBUIN eKCnepTHUA po3rnsa.

HauioHanbHi cTaHgapTy, WO iMNNIEMEHTYOTb
€Bpokoaum

HauioHanbHi cTanHgapT, WO iMNIEeMEHTYITb
€BpoKkoau, 3aBXOM BKOYAOTb MOBHUM TEKCT
€Bpokoay (BKkMYauM BCi JoOaTKW) BuAaHWIA
CEN, sixomy MOXyTb nepegysaTtv HauioHanbHui
TUTYNbHUI apKyw Ta HauioHanbHa nepegmosa,
a TakoXX MOXyTb CynpoBoaKyBaTUCs HauioHanb-
HUM JOAAaTKOM.

2 BignoeigHo go Ct. 3.3 CPD, OcHosHi Bumorn (ER)
OTPUMatOTb KOHKPETHY hopMy Y TryMayHux OOKYMEH-
Tax ONns CTBOPEHHs HeOoOXiOAHMX 3B’sI3KIB MiXX OCHOB-
HUMMK BUMOramm Ta maHgatamu Ha hEN i ETA.

8 BignoeigHo go Ct. 12 CPD, TnymauHi LOKYMEHTU
MatThb:
a) Hagatn KOHKpeTHy (OopMy OCHOBHMM BMMOram,
Y3roAMBLUM TEPMIHOJONIK0 | TeXHiyHi 3acagu, i Bka-
3aBLWWK knacu abo piBHI ANA KOXHOI BUMOrK, Ae ue
HeobXxiaHo;
b) BkazaTM meToaM BCTAHOBMEHHS CMIBBIOHOLLEHHSI
MK UMMM Knacamu abo piBHSAMU BUMOT 3 TEXHIYHUMU
BMMOramMu, Hanpuknag, MeToau po3paxyHKy i nepe-
BipKM, TEXHIYHI NpaBuMra NpoeKTyBaHHS TOLLO;
C) cryryBaTu sik pekoMeHAaLlist 4ns BCTAHOBIIEHHS y3-
ropKeHuX cTaHAapTiB i HACTaHOB AN €BPOMNENCHKOro
TEXHIYHOrO YXBareHHs.
€Bpokoau de facto rpatoTb NoAidHy ponb y cdepi ER 1
yacTuHi ER 2.
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— as a framework for drawing up harmonised
technical specifications for construction
products (ENs and ETAs).

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

The Eurocode standards provide common struc-
tural design rules for everyday use for the design
of whole structures and component products of
both a traditional and an innovative nature. Un-
usual 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 (includ-
ing any annexes), as published by CEN, which
may be preceded by a National title page and
National foreword, and may be followed by a
National annex.

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

3 According to Art. 12 of the CPD the interpretative
documents shall:
a) give concrete form to the essential requirements by
harmonising the terminology and the technical bases
and indicating classes or levels for each requirement
where necessary;
b) indicate methods of correlating these classes or lev-
els 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 harmo-
nised 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.
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HauioHanbHWn aogaTok Moxe BKIoYaTu iHdop-

MaLilo BiOHOCHO TWUX NapameTpiB, SKi 3anuwin-

nucsa BIigKpUTUMKM B €BpoKogax Ansa HauioHarnb-

Horo Bmbopy, Bigomi Sk HauioHanbHO BU3HAYeHi

napameTpu, AN BUKOPWUCTAHHS MpPU MNPOEKTY-

BaHHi OyaiBenb Ta iHXeHepHUX crnopya, wo oy-

AyTb NobyaoBaHi y 3auikaBneHin KpaiHi, a came:

— 3HauyeHHs Ta/um knacu, ge B €Bpokodi aa-
HOTbCS anbTeEpHATUBY;

— 3Ha4yeHHs Ons BUKOPUCTaHHSA, Konn B €Bpo-
Kodi Ha4aeTbCs TiNbKM NO3HAYEHHS;

— cneumndiyHi gaHi kpaiHu (reorpadiyHi, knima-
TWYHI TOLLO), HAaNpUKNag, KapTa CHiry;

— npouenypa, sika BMKOPUCTOBYETbCS, KOMU
anbTepHaTMBHI Npouenypu OOyMOBMEHi B
€Bpokoai.

MoxyTb TakOXX HaBOAUTUCS:

— PpilWeHHA BiOHOCHO 3acToCyBaHHs iHopma-
LiNnHMX gooaaTkiBg;

— MnoCunaHHA Ha [OAaTKoBY HE cynepeuynusy
iHpopMaLito Ana OO0MOMOrM KOpPUCTyBady Yy
3acTocyBaHHi €Bpokoay.

3B’A3KM MiXk EBpOKO4aMM Ta rapMoOHi30-
BaHUMMN TEXHIYHMMU cneuyndcpikalismm
(ENs and ETAs) ans Bupo6iB

HeobxigHa y3rogXeHicTb MiXX rapMOHi30BaHUMK
TEXHIYHMMK cneuundikauismmn ana oyaiBenbHUX
BMPOOGIB Ta TEXHIYHUMK NpaBunamu 4ns oyaisens
i cnopya®. Kpim Toro, moBHa iHdopmalLis, sika
cynpoBoaxye mMapkyBaHHs CE OyaiBenbHux Bu-
pobiB i Mae BigHOLLIEHHS 40 €BpoKOAIB, NOBUHHA
4YiTKO 3a3HavyaTu, AKi HauioHanbHO BM3HA4YeHi
napameTpu 6ynu NpUNHATI 4O yBaru.

DopatkoBa iHdopmauisa wono EN 1990

EN 1990 onucye lMpuHuunu Ta BUMOrM LWOAO0
Ge3nekn, ekcnnyaTauinHOi NpuaaTHOCTI Ta OOB-
FOBIYHOCTI KOHCTpPYyKUin. Lle 6a3yeTbCsi Ha KOH-
uenuii rpaHUYHMX CTaHIB, sika BUKOPUCTOBYETLCS
y NOEAHAaHHI 3 METO4OM YaCTKOBUX KOEILIEHTIB.

EN 1990 nepepnbayeHuit ons npssMoro BUKOpUC-
TaHHS NpY NPOEKTYBaHHI HOBMX CMOpYyA pa3oMm 3
€spokogamm EN 1991 -1999.

EN 1990 pae Takox KepiBHi BKasiBkM LOOO ac-
NeKkTiB HafgiMHOCTI, AKi BiAHOCATbLCA OO Oe3nekw,
eKkcnryaTtauinHol NpuaaTHOCTI Ta 4OBroBiYHOCTI:

4 Oue. CT1.3.3iC1.12CPD, aTakox 4.2,4.3.1,4.3.21D 1.

The National annex may only contain information
on those parameters which are left open in the
Eurocode for national choice, known as Nation-
ally 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
procedures are given in the Eurocode.

It may also contain

— decisions on the application of informative an-
nexes,

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

Links between Eurocodes and harmonised
technical specifications (ENs and ETAs) for
products

There is a need for consistency between the har-
monised technical specifications for construction
products and the technical rules for works*. Fur-
thermore, all the information accompanying the
CE Marking of the construction products which
refer to Eurocodes shall clearly mention which
Nationally Determined Parameters have been
taken into account.

Additional information specific to EN 1990

EN 1990 describes the Principles and require-
ments 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 in-
tended to be used, for direct application, together
with Eurocodes EN 1991 to 1999.

EN 1990 also gives guidelines for the aspects of
structural reliability relating to safety, serviceabil-
ity and durability:

4 see Art.3.3 and Art.12 of the CPD, aswellas 4.2,4.3.1,
4.3.2and 5.2 of ID 1.



— Y NPOEKTHUX BUNagkax, siki He po3rnsHyTi B EN
1991 — EN 1999 (iHwi aii, cnopyan, Wo He
posrnaganucs, iHwWi maTepianu);

— CnyryBaTu Sk €eTanioOHHWUIA AOKYMEHT ANS iHLINX
CEN TCs BigHOCHO NuTaHb Byaisens i cnopya.

EN 1990 npusHayeHuin 4ns BUKOPUCTAHHS:

— KOMiTeTaMu MigroToBKM CTaHZapTiB ANS Npo-
€KTyBaHHSI KOHCTPYKLi Ta NOB’A3aHNX 3 HUMMU
BMpPOGIB, TECTYBaHHS Ta PO3POONEHHs CTaH-
0apTiB 3i 3BeAEHHS;

— 3aMOBHMKamu (Hanpuknag, ons dopmynio-
BaHHS iHWMX cneundivyHnx BUMOr OO PiBHIB
HafiHOCTI Ta JOBroBIYHOCTI);

— MNPOEeKTyBasrbHMKaMM Ta KOHCTPYKTOpamu;

— BIiQNoBigHMMM opraHamu Bnagu.

EN 1990 moxxe BMKOPUCTOBYBATUCH SK KEPIBHUN
OOKYMEHT AN MNPOEKTYBaHHA KOHCTPYKUIN, SKi
3HaxoOATbCca 3a Mexamu €spokoais EN 1991—
EN 1999 ans:

— OUiHKM iHWKX Oir Ta ix koMmbiHaL,in;

— MoJentBaHHA poboTn MaTepianiB i KOHCTPYK-
uin;

— BCTaHOBJIEHHS1 YNCESNTbHUX MOKa3HMKIB Hadin-
HOCTI.

KinbKiCHi 3Ha4YeHHA 4YacTKOBMX KoeilieHTiB Ta
iHWKNX NapameTpiB HaQiMHOCTI pekoMeHAYTbCH
SIK OCHOBHI BETMYUHK, KOTPi 3abe3nevyoTb Npum-
HATHUI piBEHb HaAiNHOCTI. BoHW Gynu nigibpaHi,
BMXOAAYM 3 BIiAMOBIQHOrO piBHA KBanidikauii Ta
SIKOCTi ynpaBniHHsA. Taki cami BENUYMHM NOBUHHI
BUKOpUCTOBYBaTUCSA Npu 3actocyBaHHi EN 1990
sk 6a3o0Boro fokymeHTa iHwumn CEN/TCs.

HauioHanbsHuu Joaatok ao EN 1990

Llen ctangapT Hagae anbTepHaTUBHI NpoLeaypu,
BEJTIMYUMHM | pekoMeHaauii Ans knaciB 3 NpumiT-
Kamu, SKi BKa3ytoTb Micue, Ae HeobXxiaHo 3pobutu
HauioHanbHUn BKOGIp. Takum uYmHOM, Hauio-
HanbHWUI cTaHaapT, 9k imnnemenTye EN 1990,
NnoBMHEH MaTW HauioHanbHUW [0OAaTOK, AKUKA
BkntoyaB 6w yci HauioHanbHO BM3HauyeHi napa-
METPMU, SIKi BUKOPUCTOBYIOTBLCS NPU NPOEKTYBaHHI
ByAisenb Ta UMBINbHMX CNOPYA, AKi 6yayTb Nody-
[OBaHi y BiAMNOBIAHIN KpaiHi.

HauioHanbHM BMOGOPOM O03BOMEHO BBIATWM 00
EN 1990 3a gonomoroto:

- A1.1(1)

- A1.21(1)

- A1.2.2 (Tabnuua A1.1)
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— 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 execu-
tion standards;

— clients (e.g. for the formulation of their specific
requirements on reliability levels and durabil-
ity);

— designers and constructors;

— relevant authorities.

EN 1990 may be used, when relevant, as a guid-

ance document for the design of structures out-

side the scope of the Eurocodes EN 1991 to

EN 1999, for:

— assessing other actions and their combina-
tions;

— modelling material and structural behaviour;

— assessing numerical values of the reliability
format.

Numerical values for partial factors and other reli-
ability parameters are recommended as basic
values that provide an acceptable level of reliabil-
ity. They have been selected assuming that an
appropriate level of workmanship 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, val-
ues and recommendations for classes with notes
indicating where national choices may have to be
made. Therefore the National Standard imple-
menting EN 1990 should have a National annex
containing all Nationally Determined Parameters
to be used for the design of buildings and civil en-
gineering works to be constructed in the relevant
country.

National choice is allowed in EN 1990 through:

— A1.1(1)
~ A1.2.1(1)
— A1.2.2 (Table A1.1)
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A1.3.1(1) (Tabnuusa A1.2(A) — (C))
A1.3.1(5)

A1.3.2 (Tabnuuga A1.3)

A1.4.2(2)

Po3ain 1 3ATAJIbHI MONTOXXEHHSA

1.1 Cchepa 3acTocyBaHHA

(1) EN 1990 BcTaHOBNIOE NPUHLMAN Ta BUMOIU
no 6Geasneku, ekcnnyaTauinHOI nNpuaaTHOCTI Ta
OOBIOBIYHOCTiI KOHCTPYKLiA, OMUCYE OCHOBU iX
NPOEKTYBaHHS Ta NEPEBIPKM, a TAKOX AAE KEPiBHi
BKa3iBKM, $IKi BIiAHOCATbLCA [0 acrekTiB KOHCT-
PYKTUBHOI HagiHOCTI.

(2) EN 1990 nepenbayeHo BUKOpPUCTOBYBaTH pa-
3oM 3 EN 1991 — EN 1999 ans KOHCTPYKTUBHOIO
NPOEKTYBaHHA OyaiBeNnb Ta UUBINbHUX iHXEHep-
HUX Ccropyn, BKOYAOUM FEOTEXHIYHI acnekTw,
KOHCTPYKTOPCbKE NPOEKTYBaHHS NPW NOXexXi, Cu-
Tyauii, SKi BKNOYaTb 3eMSIETPYCU, 3BEOEHHS i
TMMYacoBi cnopyau.

MPUMITKA. [na npoekTyBaHHS  crieuianbHUX
OygiBenb i cnopyAa (Hanpuknaa, aToMHi CTaHLii, Jamou
TOLO) MOXYTb OYyTU HEOOXiAHMMM iHLII YMOBW HiX B
EN 1991 — EN 1999.

(3) EN 1990 3acTocoByeTbCS A5 NPOEKTYBaHHS
KOHCTPYKLUiN, B SKMX 3aCTOCOBYIOTbCS iHLWI Ma-
Tepianu um Aiil, Wwo 3HaxogAaTbCs no3a Mexamm
moxnmsocten EN 1991 — EN 1999.

(4) EN 1990 3actocoByeTbCsi [Onsi KOHCTPYK-
TOPCBKOT OLHKM iCHYOUMX KOHCTPYKLIiM B pamkax
NPOEKTYBaHHS PEMOHTY Ta 3MiH YM B OLLiHLi 3MiH B
yMOBaXx BUKOPUCTaHHS.

MPUMITKA. JogaTkoBi Yv 3MiHEHI YMOBU MOXYTb OYTK
HeoOxigHMMM Tam, ge ue noTpibHo.

1.2 HopmaTuBHI nocunaHHA

Llen €sponencbkmii CTangapT NoegHyeTbCA Aa-
TOBaHMM 4/ HEJATOBAHWM MOCUM@HHAM 3 NOJIo-
KEHHAMM iHWKnX nybnikauin. Lli HopmaTtueHi no-
CUNaHHS HaBeeHi y BiANOBIOHUX MICLSX TEKCTY
Ta BHECEHi 40 cnucky nybnikawin.

[na gaToBaHUX NocunaHb HACTYMHI nonpasku abo
3MiHM B Oyab-sKMx i3 Lmx nybnikauin npunma-
ITbCA UMM E€Bponencbkum CTaHOapTOM TifbKu
TOAi, KoMK Ui nonpasku abo 3MiHM 3apeecTPoBaHi.
[na HematoBaHMX MNOCUIAHb 3aCTOCOBYETLCSH
OCTaHHsA pedakuia nybnikauil (Bkntovaroum non-
paBKu).

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 require-
ments for the safety, serviceability and durability
of structures, describes the basis for their design
and verification and gives guidelines for related
aspects of structural reliability.

(2) EN 1990 is intended to be used in conjunction
with EN 1991 to EN 1999 for the structural design
of buildings and civil engineering works, including
geotechnical aspects, structural fire design, situa-
tions involving earthquakes, execution and tem-
porary structures.

NOTE For the design of special construction works
(e.g. nuclear 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 struc-
tures 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 ap-
praisal of existing construction, in developing the
design of repairs and alterations or in assessing
changes of use.

NOTE Additional or amended provisions might be nec-
essary where appropriate.

1.2 Normative references

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

For dated references, subsequent amendments
to or revisions of any of these publications apply
to this European Standard only when incorpo-
rated in it by amendment or revision. For undated
references the latest edition of the publication re-
ferred to applies (including amendments).



MPUMITKA. €spokogn 6yno onybnikoBaHo sik €Bpo-
nericbki nonepegHi ctaHgapT. HacTynHi €Bponencbki
CraHgapTu, gki onybnikoBaHi UM 3HaxXo4aTbCcs B Npo-
Lieci MiaroToBKW, HaBeAeHi y HOpMaTUBHOMY Nepeniky:

EN 1991 €spokog 1: Lii Ha KOHCTPYyKLUii

EN 1992 €spokoa 2: MNMpoekTyBaHHSA 3ani3ob6eTOHHUX
KOHCTPYKLi

EN 1993 €Bpokog 3: MNpoekTyBaHHsI CTaneBUX KOH-
CTPYKLUIN

EN 1994 €spokop 4: MNpoekTyBaHHs cTanesanizobe-
TOHHWUX KOHCTPYKL,i

EN 1995 €Bpokog 5: NMpoekTyBaHHS AepeB’sstHUX KOH-
CTPYKLUIN

EN 1996 €spokog 6: lNMpoekTyBaHHA KaM’SHUX KOH-
CTPYKLin

EN 1997 €spokop 7: [e0TeXHIYHE NPOEKTYBaHHS

EN 1998 €spokog 8: NpoeKkTyBaHHsS KOHCTPYKLi Mpu
CENCMIYHOMY HaBaHTaXXeHHi

EN 1999 €pokopa 9: [NpoekTyBaHHSA antoMiHIEBNX KOH-
CTPYKLUIN

1.3 MpunyweHHA

(1) NpoekTyBaHHSA, sike 3aCTOCOBYE NPUHLMNMK Ta

npaBuia BUKOPUCTAHHSI, BBaXaETbCH TakUM, LLO

BigNoBiga€e BMMOram, SIKLLO BUKOHYIOTBCS Npuny-

weHHs1, BuknageHi B EN 1990 — EN 1999 (aws.

Posgin 2).

(2) 3araneHi npunyweHHs EN 1990 e Takumu:

— BMWOIp KOHCTPYKTMBHOI CUCTEMM Ta PO3PaxyHOK
KOHCTPYKLi BUKOHYOTbCS BigNOBIQHO KOMMe-
TEHTHMM Ta AOCBIOYEHNM NEPCOHANIOM;

— 3BEAEHHS1 3OINCHIOETBCA MEepPCOoHanoMm, SKUn
Mae€ BignoBigHY MaNCTepHICTb Ta 4OCBI;

— ajekBaTHWI Harnag Ta nepeB.ipka sKoCTi 3a6e3-
NeYyrTbCs MPOTArOM BUMKOHAHHSA poOiT, Han-
puknag, B KOHCTPYKTOPCbKMX Otopo, cdhabpu-
Kax, 3aBodax i Ha byaiBenbHUX MangaH4mkax;

— OyaiBenbHi mMaTepianM Ta BMpPOOU BUKOPUC-
TOBYIOTbCS, sk Bu3HadeHo B EN 1990 abo B
EN 1991 - EN 1999, abo y peneBaHTHUX CTaH-
JapTax Ha 3BefeHHsi, abo BianoBiAHMX cne-
umndikauisix Ha matepianu i Bupobu;

— Oyaisna Oyne nigTpumyBaTUCA Y 3a[0BiNb-
HOMY CTaHi;

— Oygiena ©yge BMKOpMCTOBYBaTUCS Y Bigno-
BiHOCTi 3 MPUMYLLEHHAMMW MPOEKTYBAHHSI.

MPUMITKA. MoxnuBi BuNagkW, KOnMuM 3asHadYeHHi
BULLIE NPUNYLLEHHS HEODXIAHO LOMOBHIOBATH.
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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

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

1.3 Assumptions

(1) Design which employs the Principles and
Application Rules is deemed to meet the re-
quirements provided 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 de-
sign of the structure is made by appropriately
qualified and experienced personnel;

— execution is carried out by personnel having
the appropriate skill and experience;

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

— the construction materials and products are
used as specified in EN 1990 orin EN 1991 to
EN 1999 or in the relevant execution stan-
dards, or reference material or product specifi-
cations;

— the structure will be adequately maintained;

— the structure will be used in accordance with
the design assumptions.

NOTE There may be cases when the above assump-
tions need to be supplemented.
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1.4 BigmiHHocCTi Mmix MpuHuMnamum Ta
MpaBunamm BUKOPUCTaAHHSA

(1) Y 3anexHOCTI Big xapakTtepy B OKpeMUX MyHK-
Tax EN 1990 3po6GneHa BigMiHHICTb MixX [MpuH-
uvnamu Ta lNMpaBunamy BUKOPUCTaHHS.

(2) MpuHUMNK BKMOYaOTL B cebe:

— 3aranbHi CTaTTi Ta BU3HAYEHHS, ONS SKUX He
iCHye anbTepHaTUB, a TaKoX

— BMMOTW Ta aHaniTU4Hi Moaeni, Ana Akux anb-
TepHaTMBa He 003BOJSIeHa, 3a BUHATKOM TOrO,
SIKLLIO Lie cneyjianbHO 3a3Ha4veHo.

(3) MpuHuMnNM nosHadeHi nitepoto P nicna Ho-
Mepa naparpada.

(4) 3a lNpaBuna BUKOpUCTaHHS, 3a3BU4an, BU3Ha-
I0Tb NpaBuna, siki BUKOHyoTb MprHUMnu Ta 3ago-
BOJIbHSOTb X BUMOTH.

(5) Jo3BoneHO BMKOPUCTOBYBaTK anbTepHaTUB-
Hi npaBuna NPoOeKTyBaHHA MOpiBHAHO 3 [1paBu-
namu, ski BuknageHi B EN 1990 ana Oygisens i
cropya, 3a ymMoBWU, LLO Ue Nnokasye, Lo anbTep-
HaTUBHI NpaBua y3rogKytTbCs 3 BigNoBIigHUMMU
MpuvHUMnamn, Ta 4Ki, y KpanHbOMy pasi, eksiBa-
NEeHTHi BiAHOCHO Ge3nekun, ekcnnyaTtauiiHoi npu-
AaTHOCTI | AOBroBIYHOCTI, siki 6ynun 6 ovikyBaHMMUK
npv BUKOPUCTaHHI €BpoKoaiB.

MPUMITKA. Akwo anbTepHaTUBHUM NpaBuiiOM Mpo-
eKTyBaHHS 3aMiHEHO MpaBuIo, L0 3acCTOCOBYETLCH,
TO KiHLIEBMI MPOEKT He MOXe MPeTeHAyBaTN Ha NOBHY
gignosigHictb EN 1990, xouya pgaHun npoekT i 6yge
3anuwartuca signosigHum MpuHumnam EN 1990. Y Bu-
nagkax, konv EN 1990 BuMKopuCTOBYETLCSA MO BiAHO-
LUEHHIO OO BacTUBOCTEW, SKi HaBedeHi y gogatky Z
cTaHgapTy Ha Bupid abo ETAG, BMKOpUCTaHHSA anb-
TEPHaTUBHOrO NpaBwuia He MoXe OyTW MPUAHATHUM
ans mapkyBaHHa CE.

(6) Y EN 1990 TlNpaBuna BMKOPUCTaHHS NO3Ha-
YeHi undpoto y AyKKax, Hanpuknag, sk y LboMy
MYHKTI.

1.5 TepmiHM Ta BU3Ha4YeHHA

MPUMITKA. TepmiHn Ta BU3Ha4yeHHs Luboro €sponen-
cbkoro CtaHgapTty BuTikatoTb 3 1ISO 2394, ISO 3898,
ISO 8930, ISO 8402.

1.5.1 3aranbHi TepMiHN, siKi BUKOpUc-
ToByroTbCsA Yy EN 1990 — EN 1999

1.5.1.1 6yaieni i cnopyau
BCce, Wo nobygosaHo abo € pesynbTatom Oyai-
BenbHOI AisiNbHOCTI

1.4 Distinction between Principles and
Application Rules

(1) Depending on the character of the individual
clauses, 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 alternative is permitted unless specifically
stated.

(3) The Principles are identified by the letter P fol-
lowing the paragraph number.

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

(5) It is permissible to use alternative design rules
different 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, serviceability and durabil-
ity which would be expected when using the
Eurocodes

NOTE If an alternative design rule is substituted for an
application rule, the resulting design cannot be claimed
to be wholly 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 product 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 identi-
fied 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 con-
struction operations



MPUMITKA. JaHe Bn3Ha4yeHHs Bignosigae ISO 6707-1.
TepmiH oxonntoe OyaiBni i UMBINbHI iHXeHepHi cno-
pyau. Lle BigHocuTbCca Oo Bcix GyaiBenb i cnopyg,
BKIOYAIOUYN KOHCTPYKTUBHI, HEKOHCTPYKTUBHI Ta reo-
TEXHIYHI ernemMeHTu.

1.5.1.2 Tun 6yaiBni abo uMBINLHOI cnopyau

TMn OypiBenbHOI cnopyau  BM3HadaeTbes i
LiNbOBMM NPU3HAYEHHSIM, Hanpuknag, >XUTNoBuN
OyauHOK, nignipHa cTiHa, npomucrnosa 6yaisns,
aBTOOOPOXHUN MIiCT

1.5.1.3 TN KOHCTPYKUiT

O3HaKa OCHOBHOIO KOHCTPYKTMBHOIO MaTtepiany,
Hanpuknag, 3aniso0eToHHI KOHCTPYKLii, MeTanesi
KOHCTPYKLUii, AepPEB’sHI KOHCTPYKLUIiT, KaM’'siHi KOH-
CTPYKUii, cTane3anisaobeToHHI KOHCTPYKLii

1.5.1.4 meTOp OyAiBHMLUTBA

cnocid, dkum Oyae 3AINCHIOBAaTUCA BMKOHAHHS,
Hanpuknag, 6esnocepedHbo Ha OyaiBerbHOMY
MangaH4ynKy, y 3aBOACbKMX YMOBax, METOOOM
KOHCOMbHOI 360pKK

1.5.1.5 6yaiBenbHUM maTepian

maTtepian, SKuA BUKOPUCTOBYETbCA B OyAiB-
HWUUTBI, Hanpuknag, ctanb, OepeBMHA, KaM'siHa
Knagka

1.5.1.6 KOHCTpPYKUiA

opraHizoBaHa koMbiHaLisi NToeAHaHNX Mk coboto
YacTVH, 3anpoekToBaHa ChpuUMaTW HaBaHTa-
XKEeHHs1 Ta 3abe3nevyBaTu BiANOBIAHY XOPCTKICTb

1.5.1.7 KOHCTPYKTUBHUN efieMeHT
i34HO OKpeMa YacTMHa KOHCTPYKLUIi, Hanpuk-
nap, kornoHa, 6anka, nnuta, pyHaoameHT

1.5.1.8 BMA KOHCTPYKUii
Knacugikawisi KOHCTPYKTUBHUX efleMEHTIB

MPUMITKA. Bugom KOHCTpPYKUIi €, Hanpuknag, pamu,
nigBicHI MOCTW.

1.5.1.9 KOHCTPYKTUBHa cuctema

Hecydi enemeHTn Gyaieni abo UMBINbHUX iHXe-
HEPHMX CMopyA i Cnocib, AKMM [aHi eneMeHTu
YHKLIOHYIOTb pa3omM

1.5.1.10 po3paxyHkoBa mogerb

ideanisauisi KOHCTPYKTUBHOI CUCTEMU, AKa BUKO-
PUCTOBYETBCS 3 METOK PO3paxyHKy, MNPOEKTY-
BaHHS Ta NepeBipKu

1.5.1.11 BUKOHaHHA

BCi Aii goBoaAaTbecst 40 i3MYHOro 3aBepLUEHHS
pobOTK, BKMNHOYAKYM 3aKYMKKW, IHCMEKLito, OOKy-
MeHTalLlito
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NOTE This definition accords with ISO 6707-1. The
term covers 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 in-
tended purpose, 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.
reinforced concrete construction, steel construc-
tion, 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 desig-
ned to carry loads and provide adequate rigidity

1.5.1.7 structural member
physically distinguishable part of a structure, e.g.
a column, 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.

1.5.1.9 structural system

load-bearing members of a building or civil engi-
neering works and the way in which these mem-
bers function together

1.5.1.10 structural model
idealisation of the structural system used for the
purposes of analysis, design and verification

1.5.1.11 execution

all activities carried out for the physical comple-
tion of the work including procurement, the in-
spection and documentation thereof
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MPUMITKA. Ller TepmiH oxonntoe poboTy Ha Oygai-
BENbHOMY MalaH4yuKy; Le TakoX MOXe O3HavaTu
BMPOOHULTBO KOMMOHEHTIB no3a OyaiBenbHUM Man-
JaH4YMKOM Ta iX NocnigoBHa AoCTaBKka Ha MangaH4YuK.

1.5.2 CneuianbHi TepMiHWn, AKi BigHOCATbLCA
[0 po3paxyHKy B WiniomMy

1.5.2.1 po3paxyHKOBUM KpUTepin

KifbKiCHi (DOpMYNIOBaHHS, LLIO ONMUCYIOTb KOXHUI
rPaHNYHWI CTaH YMOB, AKi MOBUHHI Oy TV BUKOHAHI

1.5.2.2 po3paxyHKoBi cutyauii

CYKYMHICTb MaTepianbHUX YMOB, SKi BiTBOPIOOTb
peanbHi yMOBW, Nif Yac NEBHOIO YacoBOro iHTEp-
Bany, Ansi sSIKOro po3paxyHOK AEMOHCTPYE, Lo
BiNOBIAHI rPaHWYHI CTaHM He NepeBULLEHI

1.5.2.3 nepexigHa po3paxyHKoBa cUTyauis
po3paxyHKoBa cuTyaLid, gka Mae MicLie MpoTAromM
nepioay, 3Ha4HO BinbLL KOPOTKOIO HiXX NPOEKTHUI
TEPMiH CNyx0M KOHCTPYKLIi, Ta Ska Mae BUCOKY
MO>XITUBICTb BUHUKHEHHS

MPUMITKA. lMepexigHa po3paxyHKoBa cuTyalisa Big-
HOCUTbCS O TUMYACOBOrO CTaHy BMKOPWUCTAHHS KOH-
CTPYKLUiT ab0 30BHILLHBOrO BNAMBY, HANpUKNag, npoTs-
rom 3BefeHHst abo pemMoHTy

1.5.2.4 nocTiiHa po3paxyHKOBa cuTyauis
po3paxyHKkoBa cuUTyalid, ska Mae Micue ong ne-
piogy Takoro » nopsaky, Wo i NPOeKTHUA TepMiH
XUTTEQIANBHOCTI Cnopyau

MPUMITKA. 3aranom Le CToCyeTbCS 3BMYAHNX YMOB
eKkcnnyarauii KOHCTPYKLT.

1.5.2.5 BunagkoBa po3paxyHKOBa cuTyauis
po3paxyHkoBa cUTyaLlisi, sika BiJHOCUTbCA 0O BU-
HSATKOBMX YMOB KOHCTPYKLii abo BnnuBy Ha Hel,
BKIIOYAKOUN MOXEXY, BMOYX, 3iTKHEHHS abo no-
KanbHe pyMHyBaHHS

1.5.2.6 poxpaxyHOK npu noxexi

pO3paxyHOK KOHCTPYKLUIT Anga 3abe3nevyeHHs ekc-
nnyaTtauinHNX XapakTepucTuK, siKi BUMarartTbCs
y BUNAZKy Noxexi

1.5.2.7 cencmiyHa po3paxyHKoBa cuTyauis
po3paxyHkoBa cuTyauis, Wo BigHOCUTLCA 00 BU-
HSATKOBMX YMOB KOHCTPYKLT, AKMX BOHA 3a3Hae Yy
BUNAAKy CENCMIYHOI ail

1.5.2.8 npoekTHUM TepMiH ekcnnyaTtauii
nepenbayyBaHuii MPOMDKOK Yacy, NPOTSArom siIKoro
KOHCTPYKUis abo ii yacTuHa ekcnnyaTyoTbCs 3a
npu3HavyeHHaM 3 nepenbadyBaHUM TeXHIYHUM
obcnyroByBaHHAM, ane 6e3 HeobxigHoro kani-
TarnbHOro PEMOHTY
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NOTE The term covers work on site; it may also signify
the fabrication of components off site and their subse-
quent erection on site.

1.5.2 Special terms relating to design in
general

1.5.2.1 design criteria
quantitative 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
conditions 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 oc-
currence

NOTE A transient design situation refers to temporary
conditions of the structure, of use, or exposure, e.g.
during construction 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, ex-
plosion, impact or local failure

1.5.2.6 fire design
design of a structure to fulfil the required perfor-
mance in case of fire

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 antici-
pated maintenance but without major repair being
necessary



1.5.2.9 pusuk

y pamkax EN 1990-1999 — HagssuyanHuni i
CEepNO3HUI BUNaLOK, Hanpuknag, aHoMmarsnbHa gisi
abo 30BHiLLHIN BANUB, HEOOCTATHSA MiLHICTL abo
CTilKiCTb, a0 HagMipHe BiOXUIEHHS Bif 3agaHnX
po3mipiB

1.5.2.10 cxema HaBaHTaXXeHHA

iAeHTUdIKaLis MOJOXKEHHS, BENMUYUHU Ta Hamn-
PSAMKY He3anexHoi aii

1.5.2.11 cnony4yeHHs HaBaHTaXeHb

CyMiCHe po3TallyBaHHS HABaHTaXEHb, CYKyMnHOC-
Ten gecdopmaLlin Ta HeJOCKOHaNoCTeN, WO OAHO-
YaCcHO PO3rnsaa4aKTbes 3 3aJaHUMM NePeEMiHHUMU
OisMn  Ta MNOCTINHUMK  AiSMU  ONst  KOHKPETHOI
nepeBipku

1.5.2.12 rpaHu4Hi cTaHu

CTaHu, 3a MeXaMW AKUX KOHCTPYKLUia Binblie He
BiNoBiae HanNeXxHUM Po3paxyHKOBUX KpUTEPIaM

1.5.2.13 rpaHny4Hi cTaHU 32 HeCy4Ol0 3AaTHICTIO
CTaHuW, MOB’s3aHi 3 pyMHYyBaHHAM abo iHWWUMK
CXOXMMU hopMamu BiAMOBU KOHCTPYKLLi
MPUMITKA. 3aranom BoHU BiANOBiga0Tb Makcumarb-
Hi Hecy4ih 34aTHOCTI KOHCTPYKUii abo enemeHTa
KOHCTPYKLi.

1.5.2.14 rpaHMyHi cTaHu 3a eKcnnyaTauiHOK
npuaaTHicTIO

CTaHu, WO BiAMOBIAaTb YyMOBaM, Mo3a Mexamu
AKX BU3HAYeHi ekcnnyaTauiiHi BAMOIrn Ans KOH-
CTPYKUiT abo enemeHTa KOHCTPyKUii Binblie He
BUKOHYIOTbCS

1.5.2.14.1 He3BOPOTHI rPaHN4Hi CTaHU eKcny-
aTauiMHoOI NpPUAAaTHOCTI

rPaHW4YHi cTaHuM ekcnnyaTtauiHol npuaaTHOCTI,
Je Jeski Hacnigkv Oin, Wwo nepeBuLLyoTb BU3Ha-
YeHi ekcnsyatauiviHi BUMOrM, 3anuiuiaTtuMyTbCs
NiCns NPUMNUHEHHS LUMUX A

1.5.2.14.2 3BOpPOTHi rpaHU4Hi CTaHU eKcny-
aTauivHoOI npuaaTHOCTI

rPaHWYHi CTaHW ekcnnyaTawuinHoi NpuaaTHOCTI, e
BiCYTHI Hacnigkn 4in, Wo nepeBuLLyoTb BU3Ha-
YeHi ekcnnyaTauiiHi BUMOrM nNicng NPUNUHEHHS
Lnx ain

1.5.2.14.3 kpuTepin ekcnnyarauinHoi npuaar-
HOCTI

pO3paxyHKOBU KPUTEPIN O515 rPaHNUYHOro CTaHy
eKkcnryaTtauinHoi npuaaTHOCTI

OCTY-H b B.1.2-13:2008

1.5.2.9 hazard

for the purpose of EN 1990 to EN 1999, an un-
usual and severe event, e.g. an abnormal action
or environmental influence, insufficient strength
or resistance, or excessive deviation from in-
tended dimensions

1.5.2.10 load arrangement
identification of the position, magnitude and direc-
tion of a free action

1.5.2.11 load case

compatible load arrangements, sets of deforma-
tions and imperfections considered simulta-
neously 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 simi-
lar 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 for a struc-
ture or structural member are no longer met

1.5.2.14.1 irreversible serviceability limit states

serviceability limit states where some conse-
quences of actions exceeding the specified ser-
vice 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 re-
quirements will remain when the actions are re-
moved

1.5.2.14.3 serviceability criterion

design criterion for a serviceability limit state
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1.5.2.15 onip

3AaTHICTb enemMeHTa abo KomMrnoHeHTa, abo no-
nepeyHoro nepepidy enemeHTa abo KOMNoHeHTa
KOHCTPYKLUii BUTpUMyBaTK Aii 6e3 MexaHi4Horo
YLWIKOKEHHS, Hanpuknag, onip npu 3ruHi, onip
npy NO340BXHbLOMY 3rMHI, OMip Ha po3Tar

1.5.2.16 miuHicTb

MexaHi4YHa BnacTmMBiCTb MaTtepiany, wo Bigobpa-
)Kae MOro 3gaTHICTb NPOTUAIATU isMm, dKa, 3a3-
BMYaAM, HAOAETbCS B OOMHULAX HANPYXeHHS

1.5.2.17 HaginHicTb

3[aTHICTb KOHCTPYKLii abo enemeHTa KOHCTPYKLii
BMKOHYBATW BM3HAYEHi BUMOIM NPOTAroM BCbOro
NMPOEKTHOro CTPOKY CNy»6u, Ansi SKoro BoHW Bynu
CKOHCTpyWoBaHi. HaginHictb, 9k npaswuno, Bupa-
XaeTbCs B IMOBIPHICHUX NMOKa3HMKaX

MPUMITKA. HaginHicte oxonntoe 6e3neky, ekcnnya-
TauiviHy NpuaaTHICTb Ta AOBrOBiYHICTb KOHCTPYKL.
1.5.2.18 gucpepeHuiadisa HaginHoOCTI

3axoan, NpusHayeHi 4nsa couianbHO-eKOHOMIYHOT
onTuMi3auii pecypciB, WO BUKOPUCTOBYBaTU-
MyTbCsi Ans 6yaisens i cnopya, Ta ski 6epyTb 40
yBaru BCi OviKyBaHi Hacnigku Big pynHyBaHHS Ta
BapTicTb ByaiBenb i cnopyn

1.5.2.19 6a3oBa nepemiHHa

YacTuHa BM3HAYEHOI rpynu NepemMiHHMX, Lo Npea-
cTtaBnde (hidnyHi KinbKiCHI BENMYUHK, AKi Xapak-
TepuayoTb Aii Ta BMAWB HABKOMMULUHBOIO OTO-
YEHHs, reoMeTpUYHi NapaMeTpu Ta BracTUBOCTI
MaTepiany, BKMoYayn BNacTUBOCTI I'PYHTIB

1.5.2.20 yTpumMyBaHHSA i NOTO4YHe 06GCNyroBy-
BaHHSA

KOMMIEKC Pi3HUX BUAIB AiSANbHOCTI, WO BUKOHY-
€TbCA MPOTArOM eKcnriyatauil KOHCTPYKUil Ans
TOro, LWoO HagaTu i MOXNUBICTb 3a40BOSIbHATHU
BMMOIM HaOiNHOCTI

MPUMITKA. [isnbHicTb i3 BIQHOBMEHHSA KOHCTPYKLUl
nicnsa BMNagkoBoi aBapii abo yLWIKOAXKEHHsST BHACNIOOK
CenCMI4YHOro BMnMBy, 3a3Bun4aun, 3HaAXoOUTbCA 3a
MeXXaMn NoOTOYHOro 06CJ'IyFOByBaHH$|.

1.5.2.21 peMOHT
BUAOW OiSNbHOCTI, LLO BUKOHYHOTLCSA A5 TOro, Wwob
3aXMCTUTU abo BIQHOBUTU (OYHKLIT KOHCTPYKLIT,
LLIO BMXOOSATb 3a MeXi, BU3HaYeHi Ans NOTOYHOro
obcnyroByBaHHS

1.5.2.22 HOMiHanbHe 3Ha4YeHHA

3Ha4YeHHs BM3HA4YeHe Ha HecTaTUCTMYHIN 6aasi,
Hanpuknag, Ha 6asi oTpMmaHoro goceigy abo
i3MYHOro cTany
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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 resistance, 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. Reli-
ability is usually expressed in probabilistic terms

NOTE Reliability covers safety, serviceability and du-
rability of a structure.

1.5.2.18 reliability differentiation

measures intended for the socio-economic opti-
misation 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 quan-
tities, and material properties including soil prop-
erties

1.5.2.20 maintenance

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

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

1.5.2.21 repair

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

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



1.5.3 TepMiHuK, WO MarOTb BigHOLWEHHS A0 Ain

1.5.3.1 pisa (F)

a) CYKYMHiCTb CuNn (HaBaHTaXeHb), K npukna-
OEHi OO0 KOHCTPYKUIi (Mpsima ais);

b) cykynHicTb npuknageHux pgedopmauin abo
NPUCKOPEHb, O BUKMAMKaHI, HAanpuknag, 3MiHOH
TemnepaTypu, 3MiHOK BOJSIOrOCTi, HEPIBHOMIPHUM
ocigaHHAM abo 3emneTpycamu (Henpsama gis).

1.5.3.2 pesynbTart aii (E)

pesynbTaT 4in (abo edekT aii) Ha eneMmeHTn KOH-
CTPYKUii (Hanpuknaza, BHYTPILUHA CMMa, MOMEHT,
HanpyXeHHs, gedopmauii) abo Ha BCH KOHCT-
PYKUit0 (TOBTO NepemilleHHS, MOBOPOT)

1.5.3.3 nocTtinHa gisa (G)

[is, wo, BiporiaHo, aiatTume npotsrom 6a3oBoro
nepiogy Ta Bapiauii 3HadYeHb $KOI MPOTSAroM
LbOro yacy € HeaHa4yHMMUK, abo ansa Akoi Bapiauii
3aBXau BigOyBatOTbCSl B OQHOMY HanpsamMKy (Mo-
HOTOHHI), JOKM Us Aid He JOCArHe BM3HAYeHOoro
rpaHN4yHOro napameTpa

1.5.3.4 nepemiHHa gina (Q)
Jis, Bapiauil BENMYMHN AKOI MPOTArOM 4Yacy € Hi
He3HaYHUMW, Hi MOHOTOHHUMM

1.5.3.5 BunagkoBa ais (A)

Jis, WO, Sk NpaBuIio, KOPoTKa 3a YacoMm, ane Mae
3HaYHY BESIMYNHY, | € ManOMMOBIPHOK CTOCOBHO
BMNAMBY Ha faHy crnopyay MpoTSroMm npoekTHOro
TepMiHy ekcnnyartauii

MPUMITKA 1. BunagkoBa Aisl, ik OYiKyETbCS, MOXe

BUKNMKATM B BGaraTbox BUMNAZKax Cepmo3Hi Hacrigku,
AKLLO He BXMTU BiANOBIAHNX 3aX0AiB.

MPUMITKA 2. YpgapHe HaBaHTaXeHHS, CHIr, BiTep,
CeNcMiyHi aii MoXyTb ByTU nepemMiHHUMKM abo Bunag-
KOBMMMW AiSiIMU, 3arexHO Bif HAdABHOI iHpopMaLii cTo-
COBHO CTaTUCTUYHMUX PO3MOAiniB.

1.5.3.6 cencmivHa gis (Ag)

Jis, WO BUHMKAE BHACNIAOK CENCMIYHNX 3pYyLUEHb
3eMHOI Kopu

1.5.3.7 reoTexHi4yHa gisa

Jis, Wo nepefaeTbca Ha cnopyay IpyHTOM, 3a-
cunkoto abo rpyHTOBMMY BOgaMu

1.5.3.8 chikcoBaHa gin

Jis, Wo mMae hikcoBaHe po3noAifieHHs Ta Micue-
NMONOXEHHSA BiJHOCHO KOHCTPYKLUIT abo enemeHTa
KOHCTPYKLii TakK, IO BENUYMHA Ta HanpsiMoK aji
€ BU3HA4YEeHMMWN OOHO3HAYHO AN KOHCTPYKLIT B
uinomy abo aons enemMeHTa KOHCTPYKLIT, AKLWLO Ls
BeSiM4MHa Ta HanpPsIMOK BU3HaYeHi Ha OAHIN ToYLi
KOHCTPYKLUii 200 enemeHTa KOHCTPYKLii
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1.5.3 Terms relating to actions

1.5.3.1 action (F)

a) Set of forces (loads) applied to the structure (di-
rect action);

b) Set of imposed deformations or accelerations
caused for example, by temperature changes,
moisture variation, uneven settlement or earth-
quakes (indirect action).

1.5.3.2 effect of action (E)

effect of actions (or action effect) on structural
members, (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 refer-
ence period and for which the variation in magni-
tude 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
magnitude, 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 appropri-
ate measures are taken.

NOTE 2 Impact, snow, wind and seismic actions may
be variable or accidental actions, depending on the
available information on statistical distributions.

1.5.3.6 seismic action (Ag)
action that arises due to earthquake ground mo-
tions

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 de-
termined unambiguously for the whole structure
or structural member if this magnitude and direc-
tion are determined at one point on the structure
or structural member
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1.5.3.9 BinbHa piAa
Jid, WO MOXe MaTu pidHe NpoCcTopoBe po3nogi-
TNEeHHS CTOCOBHO KOHCTPYKLIT

1.5.3.10 nooguHoKa gin

[is, Ky MOXITMBO MPUMNYCTUTU SIK CTaTUCTUYHO
Hes3anexHy B 4aci Ta MpocTopi BiAHOCHO Oyab-
SKOT iHLOT Aii Ha KOHCTPYKLi0

1.5.3.11 ctaTtnyHa gia

[is1, WO He BUKINNKAE 3HAYHOIrO NPUCKOPEHHST KOH-
CTPYKLUii abo enemMeHTiB KOHCTPYKLi

1.5.3.12 auHamivHa gia
AiSl, WO BUKIUKAE 3HAYHE MPUCKOPEHHS KOHCT-
PyKLii ab0o enemeHTiB CKOHCTPYKLi

1.5.3.13 kBasicTaTn4Ha gisa

OVHaMiyHa fis, Wo npeacTaBrieHa eksiBaneHT-
HOK 3a Hacrnigkamu CTaTU4YHOK Aie B po3pa-
XYHKOBIW CTaTU4HIn mogeni

1.5.3.14 xapakTepucTuyHe 3Ha4YeHHA gii (Fy)
rofioBHE penpe3eHTaTUBHE 3HAYEHHs ail
MPUMITKA. Ockinbkn XxapakTepucTuiHe 3HayeHHs
MoXxe OyTU Mpu3HayeHe Ha CTaTUCTUYHIN OCHOBI, TO
BOHO BUBMpaeTbCs Tak, Wwob BignosigaTy 3agaHi Bipo-
riQHOCTI HEeMnepeBMLLEHHS LbOro 3HAYeHHS1 3 Hecrnpu-
aTnmBoro 6oky npotsirom "6asoBoro nepiogy", 6epyyn
00 yBarn npoekTHUM TepMiH ekcnnyaTtaull 4aHOI KOH-
CTPYKUii Ta TpMBanicTb L€l po3paxyHKOBOI cuTyaLlil.
1.5.3.15 6a3oBui nepioq

BMGpaHui nepiog Yacy, LWo BUKOPUCTOBYETLCS B
SIKOCTi OCHOBW 41151 OLIHKN CTaTUCTUYHO NepeMiH-
HUX AOin, Ta, MOXNNUBO, ANsl BUNagKoBux il

1.5.3.16 KOoMOiHaLiHe 3HA4YeHHA nepemMiHHOI
Aii (v 0Qx)

BUOpaHe 3HaYeHHs, ke MOXe OyTn BU3HaveHe
Ha CTaTUCTMYHIA OCHOBI Tak, WO BipOrigHICTb
TOro, WO pe3ynbTaTu, BUKNUKaHI i€ KombiHa-
uieto, OyayTb NepeBuLLIEHI, €, NPUBIN3HO, TaKo
X, SIK | XapakTepuCTUYHe 3Ha4YeHHs iHauBigyanb-
HOi dii. Lle 3HayeHHs moxe OyTn BupakeHe Sk
BM3HAYeHa YacTUHA XapaKTEPUCTUYHOI Bennyn-
HY 3aBASAKN BUKOPUCTAHHIO KoedillieHTa vy < 1

1.5.3.17 yacTo noBTOpIOBaHE 3HA4YEHHA nepe-
MiHHOT Aii (y 1Q)

AeTepMiHOBaHE 3HAYEHHS, sike MoXe OyTun BU3Ha-
YyeHe Ha CTaTUCTUYHIN OCHOBI Tak, LLO B MeXax
©a30Boro nepioay, NPOTArom SIKOro BOHO € nepe-
BULLIEHMM, € TiNbKM Manow 4acTkoi Gas3oBOro
nepiogy, abo 4acTtoTa MoOro nepeBuLLEHHSA 0O-
MeXeHa BignoBigHMM 3Ha4YeHHsM. Lle 3HaueHHs
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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 in-
dependent 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
structure or structural members

1.5.3.13 quasi-static action
dynamic action represented by an equivalent
static action 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
statistical bases, it is chosen so as to correspond to a
prescribed probability of not being exceeded on the un-
favourable 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
assessing statistically variable actions, and possi-
bly for accidental actions

1.5.3.16 combination value of a variable action

(v oQk)

value chosen —in so far as it can be fixed on sta-
tistical bases — so that the probability that the ef-
fects caused by the combination will be exceeded
is approximately the same as by the characteristic
value of an individual action. It may be expressed
as a determined part of the characteristic value by
using a factoryy <1

1.5.3.17 frequent value of a variable action
(v1Qg)

value determined — in so far as it can be fixed on
statistical bases — so that either the total time,
within the reference period, during which it is ex-
ceeded is only a small given part of the reference
period, or the frequency of it being exceeded is
limited to a given value. It may be expressed as



MoXe OyTu BMpakeHe $K BM3HAYeHa 4vacTuHa
XapaKkTepUCTUYHOIO 3HAYEHHS!, BUKOPUCTOBYHOYM
koedilieHT y 4 <1

1.5.3.18 kBasinocTinHa BennynHa nepemMiHHOI
Al (v 2Q)

AeTepMiHOBaHa BenuuuHa Taka, Lo 3aranbHui
yac, NpoTArom SIKOro BoHa Oyae nepeBuLLEHa,
CTaHOBWTb 3HauHy QfJonto 6Gas3oBoro nepioay.
Moxe ©OyTu BuMpaxeHa K BM3HAYeHa 4acTuHa
XapaKTePUCTUYHOIO 3HAYEHHS!, BUKOPUCTOBYHOYM
KoedilieHT y o <1

1.5.3.19 cynyTHA BenuuuHa nepemiHHOI Aii

(v Q)

BeNnYMHa nepemiHHOI Aii, Wo € CynyTHbOW, B
KomGiHaUii ons nposigHoi Ail y kombiHauii
MPUMITKA. CynyTHA Benv4MHa nepemiHHoi aii moxe
OyTU KOMOIHALINHOK BENUYMHO, 4acTOK MOBTOPIO-
BaHO BEMNUYMHOI abo KBa3iMnOCTINHOK BEMUYMHOL.

1.5.3.20 penpe3eHTaTUBHA Benu4iuHa Aii (Frep )
BEMMYMNHA, LLIO BUKOPUCTOBYETLCA AN NEPEBIPKU
rpaHn4YHoro crtaHy. PenpeseHTaTvBHa BeNUYuHa
MOXe BYTM XapakTepUCTUYHOK BenuumHow (Fy )
abo cynyTHLOK BENUYNHOL (y Fy )

1.5.3.21 po3paxyHkoBa Benu4uHa gii (Fy)
BEJIM4MHa, OTpUMaHa MHOXEHHSAM XapakTepuc-
TUYHOT BEMNUYMHU Ha YacTKOBUIN KOeMILIEHT v
MPUMITKA. Pe3ynbtaT MHOXEHHS XapakTepHOl Be-
NMNYMHN Ha YacTKOBWUI KOEWMILEHT Yf =Ygq X Y, BU3-
HaYeHUn K po3paxyHKoBa BenuynHa aii (aue. 6.3.2).

1.5.3.22 kombiHauUifa Ain

rpyna po3paxyHKOBMX BEMUYMH, LLO BUKOPUCTO-
BYIOTbCA ANSA NepeBipkn HagiMnHOCTI KOHCTPYKLi
0119 FPaHNYHOro CTaHy Npy 0O4HOYACHOMY BMSIUBI
pi3HUX ain

1.5.4 TepMiHun, WO MalOTb BigHOLWEHHS
00 BracTuBoCcTel maTepianiB Ta BUpobiB

1.5.4.1 xapaktepucTtuyHa Benu4mHa (X, abo Ry )
NnokasHWK BracTUBOCTI maTepiany abo Bupooy,
O Mae 3agaHy BiporigHiCTb MOro HeAOCATHEHHS
y FiNOTETMYHO HEOBMEXEHIN cepii BUNpobyBaHb.
Lle 3HauyeHHsa 3aranom BignoBigae BU3HAYEHOMY
KBaAHTWIO OOMYCTUMOrO CTaTUCTUYHOIO po3nogi-
NEeHHs BiANOBIAHOT BNacTMBOCTI MaTepiany abo
BUpoby. B geskunx obcTtaBnHax HoMiHanNbHe 3Ha-
YEeHHS1 BMKOPUCTOBYETLCSA SAK XapaKTepPUCTUYHE
3HaYEHHs
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a determined part of the characteristic value by
using a factory 1 <1

1.5.3.18 quasi-permanent value of a variable
action (v ,Qy)

value determined so that the total period of time
for which it will be exceeded is a large fraction of
the reference period. It may be expressed as a
determined part of the characteristic value by us-
ing a factory, <1

1.5.3.19 accompanying value of a variable
action (v Qg)

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 (Fiep)
value used for the verification of a limit state.
A representative value may be the characteristic
value (F ) or an accompanying value (y Fy)

1.5.3.21 design value of an action (Fy)

value obtained by multiplying the representative
value by the partial factor v

NOTE The product of the representative value multi-
plied by the partial factor y; =y¢y x yf may also be des-
ignated 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
properties

1.5.4.1 characteristic value ( (X, or Ry)

value of a material or product property having a
prescribed probability of not being attained in a
hypothetical unlimited test series. This value gen-
erally corresponds to a specified fractile of the as-
sumed statistical distribution of the particular
property of the material or product. A nominal
value is used as the characteristic value in some
circumstances
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1.5.4.2 po3paxyHKoBa BefiM4MHa BacTUBOCTI
martepiany abo Bupoby (Xy abo Ry)
BENUYMHA, WO OTpMMaHa 3aBAAKM PO34iNEeHHI0
XapaKTEPUCTUYHOIO 3HAYEHHS Ha YaCTKOBUIA KOe-
diuieHT v, abo y,,, abo, B ocobnusmx obcra-
BMHaX, 6e3nocepenHiM BU3HaYEHHAM

1.5.4.3 HOMiHanbHa BenuWuYMHa BracTUBOCTI
martepiany a6o Bupoby (X,om ado Rnom )
BENUYMHA, WO, 9K NPaBuUo, BUKOPUCTOBYETHCS
SIK XapaKTepuCcTU4Ha BENUYMHA | BCTaHOBIEHA
Bi4NOBIAHO A0 HaNEeXHOro JOKyMeHTa, Hamnpuk-
napa, €sponencbkun ctaHaapT abo NonepeHin
€Bponenceknii ctaHgapT

1.5.5 TepMiHu, Wo MaloTb BigHOLWEHHA
[0 reoOMeTpUYHUX JaHnUX

1.5.5.1 xapakTepucTM4Ha BefiIMMMHA reomert-
PUYHOI XapaKTepUCTUKM (o g )

BeSiMyuHa, WO, 3a3Buyain, BignoBigae po3mipam,
BM3HAYE€HUM Yy NpoekTi. Tam, Ae JOpeYHO, BENNYN-
HU reoMeTPUYHUX PO3MIpPIB MOXYTb BignosigaTtu
3alaHUM KBaHTUSISIM CTaTUCTUYHOTO PO3MOLINEHHS

1.5.5.2 po3paxyHKkoBa Befiu4MHa reomMeTpuy-
HOI XapakTepucTukm (o 4 )

3BMYANHO LEe — HOMiIHanbHa BenuMuMHa. Tawm,
Oe OOpPEeYHO, BESIMYUHN reOMETPUYHNX PO3MIpiB
MOXYTb BiAMNOBigaTVM 3ajaHUM KBaHTUMAM cTa-
TUCTUYHOIO PO3MOAINEHHSA

MPUMITKA. PospaxyHkoBa BenvynMHa reoMeTpuyHol
XapaKTEPUCTUKN, 3BMYANHO, OOPIBHOE XapakTepuc-
TUYHOMY 3Ha4eHH. OgHak, Moxe OyTu Mo-iHWoMy y
BMNaZKax, Ae rPaHUYHUIA CTaH, WO Po3rnsaaeTbes, €
OyXe 4YyTnvMBMM [0 MOKasHMKa reoMeTpuyHoi xapa-
KTEPUCTMKW, HANpWKNaa, Konu po3rnsgaeTbes BrnvB
reOMETPUYHUX HEOOCKOHANoCTEN Ha MNO3LOBXHIN
BUMMH. Y Takux BUMagkax poO3paxyHKoBa BENMYMHA
Oyne, 3asBuyal, BCTAHOBMOBATUCL sk Gesnocepepn-
HbO 3ajaHa BenuyuHa, Hanpuknag, y BigmnoBigHOMY
€BponencbkoMy cTaHgapTi abo MNonepegHbomy €Bpo-
nercbkomy CTaHAaapTi. AK anbTepHaTVBa BOHa MOXe
OyTn BCTAHOBIIEHA HA CTATUCTUYHIA OCHOBI 3i 3HaYeH-
HsIM, LIO BignoBigae Oinbly BiANOBIAHOMY KBaHTUIO
(To6TO BinblU piakicHa BENMMYMHA) HiXK TOW, LLO BUKO-
PUCTOBYETLCS ONS XapakTEPUCTUYHOTO 3HAYEHHS.

1.5.6 TepMiHu, WO MalOTb BigHOLWIEHHA
00 KOHCTPYKTUBHOIO PO3PaxyHKy

MPUMITKA. BusHaueHHs, WO HaBedeHi B Uil cTaTTi,
He O0O0OB’A3KOBO MOXYTb MaTu BiOHOLIEHHA [0
TepMiHiB, siki BukopuctoBytoTbeca B EN 1990, ane €
BKIIIOYEHMMM CloaW, LWOO rapaHTyBaTy rapMoOHi3aLlito
TEPMIiHIB, AKi BIQHOCATBCS 4O PO3PaxyHKiB KOHCTPYKLN
y EN 1991 — EN 1999.
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1.5.4.2 design value of a material or product
property (Xqyor Ry)

value obtained by dividing the characteristic value
by a partial factor v, ory,,, or, in special circum-
stances, by direct determination

1.5.4.3 nominal value of a material or product
property (Xnom or Rnom )

value normally used as a characteristic value and
established from an appropriate document such
as a European Standard or Prestandard

1.5.5 Terms relating to geometrical data

1.5.5.1 characteristic value of a geometrical
property (o )

value usually corresponding to the dimensions
specified in the design. Where relevant, values of
geometrical quantities may correspond to some
prescribed fractiles of the statistical distribution
1.5.5.2 design value of a geometrical property
(ag)

generally a nominal value. Where relevant, values
of geometrical quantities may correspond to
some prescribed fractile of the statistical distribu-
tion

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 imperfections on buckling. In
such cases, the design value will normally be estab-
lished as a value specified directly, for example in an
appropriate European Standard or Prestandard. Alter-
natively, it can be established from a statistical basis,
with a value corresponding to a more appropriate

fractile (e.g. a rarer value) than applies to the charac-
teristic value.

1.5.6 Terms relating to structural analysis

NOTE The definitions contained in the clause may not
necessarily relate to terms used in EN 1990, but are in-
cluded here to ensure a harmonisation of terms relat-
ing to structural analysis for EN 1991 to EN 1999.



1.5.6.1 KOHCTPYKTUBHUIN PO3PaXyHOK
npouegypa abo anroput™M [Ans BU3HAYEHHS
pe3ynbTaTiB Bif Ai Y KOXHi TOYLi KOHCTPYKLIi
MPUMITKA. KOHCTPYKTMBHUI PO3PaxyHOK MOXe BUKO-
HYBaTMCb Ha TPbOX PiBHSX, BUKOPUCTOBYIOYM Pi3HI MO-
Jerni: 3aranbHUii po3paxyHOK, PO3PaxyHOK ernemMeHTa,
noKanbHWUIA po3paxyHoK.

1.5.6.2 3aranbHMN poO3paxyHOK

BM3HAYEHHS B KOHCTPYKLi Y3romKeHnx cnony-
YeHb abo BHYTPIWHIX cun i MOMeHTIB abo Han-
PYyXeHb, O € BPIBHOBaXXEHUMU 3 KOHKPETHOH
BU3HAYEHOI CYKYMHICTIO AiN Ha KOHCTPYKLI0, Ta
3anexnTb Big reoOMeTPUYHUX i KOHCTPYKTUBHUX
JaHuX, a TakoX BracTMBOCTEN MaTepianis

1.5.6.3 niHiMHO-NPY>XHMI PO3PaxyHOK NepLIoro
nopsaaKy 6e3 nepepo3snoainy

NPYXHWUIA pO3paxyHoK, WO 6asyeTbCst Ha MiHin-
Hil 3aneXHOCTi HanpyxeHHa/gedopmadii abo
MOMEHT/KPUBMHA | BMKOHAHWMI NPWU MOYaTKOBIN
reomeTpii

1.5.6.4 niHiNHO-NPYXHWUI PO3pPaxyHOK MepLIOro
nopsaaKy 3 nepeposnogisom

NiHIMHO-NPY>KHUIN PO3PaxXyHOK, B AKOMY BHYTPILLHI
MOMEHTU Ta CUNN € MOANDIKOBAHUMMU A1 KOHCT-
PYKTUBHOIO pO3paxyHKy BiAMOBIAHO OO OaHMX
30BHILLHIX Ain Ta 6e3 BinbLl TOYHOrO0 PO3pPaxyHKy
MOXIMBOCTi MOBOPOTY

1.5.6.5 niHinHO-NPYXHWUI PO3pPaxyHOK Jpyroro
nopsiaky

NiHINHO-NPY>XHUA PO3PaxyHOK, SKUA BUKOPUCTO-
BYE MiHINHY 3anexHiCTb HanpyeHHsa/aedopma-
Lii, 3acTocoBaHWn Npu reoMeTpii gedopmMoBaHOT
KOHCTPYKLiT

1.5.6.6 HeniHiNHU po3paxyHOK NepLIoro no-
PAAKY

KOHCTPYKTUBHUI PO3PaXyHOK, KA BUKOHYETHCS
3a MNo4YaTKkOBMMU reOMETPUYHUMWU OaHUMU, LWO
OGepe OO yBarv BNacTMBOCTI HeEMiHiMHOT gedop-
Mauii maTepianis

MPUMITKA. HeniHiiH1un po3paxyHOK NepLuoro nopsia-
Ky € abo MpyXHUM 3 BigNOBIZHUMWU MPUMYLLEHHAMMN,
abo igeanbHO npyxHo-nnactudHum (ame. 1.5.6.8 Ta

1.5.6.9), abo npyxHo-nnactnyHum (amB. 1.5.6.8 i
1.5.6.9) abo xopcTko-nnactuyHmm (aue.1.5.6.11).

1.5.6.7 HeniHiNHMI PO3paxyHOK APYroro nopsiaKy
KOHCTPYKTUBHUIA PO3PaxyHOK, SKUA BUKOHYETLCS
3a reoMeTpuYHNMM gaHuMmn gedopMoBaHO| KOH-
CTPYKLUii, wo 6epe oo yBarn BNacTMBOCTI Heni-
HiHOT AedopMaLii maTepianis
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1.5.6.1 structural analysis

procedure or algorithm for determination of action
effects 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
either internal forces and moments, or stresses,
that are in equilibrium with a particular defined set
of actions on the structure, and depend on geo-
metrical, structural and material properties

1.5.6.3 first order linear-elastic analysis with-
out redistribution

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
redistribution

linear elastic analysis in which the internal mo-
ments and forces are modified for structural de-
sign, consistently with the given external actions
and without more explicit calculation of the rota-
tion 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 geom-
etry, that takes account of the non-linear deforma-
tion properties of materials

NOTE First order non-linear analysis is either elastic
with appropriate 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
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MPUMITKA. HeniHinHWIA po3paxyHOK ApYyroro nopsiaky
€ abo igeanbHO MPYXHO-MAACTUYHUM abo MpYXHO-
NNacTUYHUM.

1.5.6.8 ineanbHO NpyXHO-NSIACTUYHUIA po3pa-
XYHOK nepLuoro nopsaKy

KOHCTPYKTUBHUI PO3paxyHoK, sk 6a3yeTbca Ha
3anexHOCTi MOMEHT/KPUBUHA, FKa CKNagaeTbcs 3
NIHINHOI YaCTMHK | HACTYMHO 3a He MnacTu4-
HOI YacTUHOW 0e3 3MiLUHEeHHs, BUMKOHaHWIi 3a
NoYaTKOBO reOMETPIEKD KOHCTPYKLT

1.5.6.9 ineanbHO NpyXHO-NNACTUYHUI po3pa-
XYHOK ApYyroro nopsigky

KOHCTPYKTUBHUI PO3paxyHoK, sk 6asyeTbca Ha
3anNEeXHOCTI MOMEHT/KPMBUHA, SKa CKITafaeTbCA 3
NIHINHOT YaCTMHK | HACTYNHOI 3a HED MAAaCTUYHOI
YacTnHu 6e3 3MiLHEHHS, BUKOHaHWUA 3a reomeT-
PUYHUMK SaHUMK 3MieHoi (abo gedhopMoBaHoi)
KOHCTPYKU,ii

1.5.6.10 npyXHO-NNAaCTU4YHUMA PO3PaXYHOK
(nepworo a6o Apyroro NopsiaKy)
KOHCTPYKTUBHUIA PO3PaxyHOK, AKUA BUKOPUCTO-
BYE 3aIeXHICTb HanpyxeHHsa/aedopmadii abo
MOMEHT/KpUBMHA, $IKi CKnagarTbCA 3 NiHINHOI
YaCTUHMW | HACTYMHOI 3a HE0 NNACTUYHOT YacTUHN
3 abo 6e3 3MiyHEeHHS

MPUMITKA. 3aranomMm BMKOHYETbCS 3a MOYaTKOBUMU
reoMmeTpuyHnMn oaHnmMmu abo Takox mMoxe BUKOHYBa-
TUCb 3@ rEOMETPUYHUMW OaHMMK 3MieHoi (abo ae-
(OPMOBaHOT) KOHCTPYKLLi.

1.5.6.11 xxopcTKO-NNacTUYHUN PO3paxyHOK
pO3paxyHOK, BUKOHaAHUI MPW NOoYaTKOBIN reoMeT-
pii, O BUKOPUCTOBYE PO3paxyHOK 3a TeopeMamm
rPaHMYHOro CTaHy Ans 6e3nocepefHbOoi OLiHKK
rPaHMYHOro HaBaHTaXEeHHS

MPUMITKA. 3anexHiCTb MOMEHT/KpUBMHA NpuiAMa-
eTbCa 6e3 BpaxyBaHHSA NPYXHUX Aedopmauini i 6e3
3MiLHEHHS.

1.6 CumBonu

Y ubomy €sponencskomy CTaHgapTi BUKOPUC-
TOBYHOTBCS Taki CAMBOIN.

MPUMITKA. TMpuiHATI no3HayveHHs 6a3yloTbCcA Ha
ISO 3898:1987

Benuki namuHcbKi nimepu

A Bunagkoa aisa

Aqg PospaxyHkoBa BennymMHa BUNagKoBol
aii

AEqd PospaxyHkoBa BennymMHa CencmivyHol
aii
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NOTE Second order non-linear analysis is either elas-
tic-perfectly plastic or elasto-plastic.

1.5.6.8 first order elastic-perfectly plastic anal-
ysis

structural analysis based on moment/curvature
relationships consisting of a linear elastic part fol-
lowed by a plastic part without hardening, per-
formed on the initial geometry of the structure

1.5.6.9 second order elastic-perfectly plastic
analysis

structural analysis based on moment/curvature
relationships consisting of a linear elastic part
followed by a plastic part without hardening,
performed on the geometry of the displaced (or
deformed) structure

1.5.6.10 elasto-plastic analysis (first or sec-
ond order)

structural analysis that uses stress-strain or mo-
ment/curvature relationships consisting of a linear
elastic part followed by a plastic part with or with-
out hardening

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

1.5.6.11 rigid plastic analysis

analysis, performed on the initial geometry of
the structure, that uses limit analysis theorems
for direct assessment 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
Aqg Design value of an accidental action
AEq Design value of seismic action



Gy

XapakTepuctmyHa BefmynmHa cencmiy-
HoI Al

HomiHanbHa BennymHa abo dyHKUis
haKTUYHMX PO3PaxyHKOBNX BNACTUBOC-
Ten maTtepianis

PesynbTaT gin

Po3paxyHkoBa BennymHa pesynbTarty
ain

Po3paxyHkoBa BenuumHa pesynbTaTty
aectabinisytounx gin

Po3paxyHkoBa BenuumHa pesynbTaTty
cTabinisyroumx ain

Lis

PospaxyHkoBa BenuyuHa gii
XapakTepuctmyHa BenumyunHa gii
PenpeseHTaTtnBHa BenuynHa aii
MocrTiniHa gia

PospaxyHkoBa Benu4imMHa nocTinHoi ail
HwkHSA po3paxyHKoBa BenvynHa
NOCTINHOI Aii

BepxHs po3paxyHKkoBa Benn4ymHa
NOCTINHOT Aii

XapakTepuctnyHa BenuymnHa nocTinHoi
aii

XapakTepucTuyHa BenunynHa nocTiiHol
Aii j

Gij sup ! Gkj,int BEPXHSI/HIKHS XapakTepucTniHa

P

Qq
Qx
Qi 1

Qx/

BeNUYMHa NOCTINHOI Ail j

BignosigHa penpeseHTaTnBHa BeNu-
YnHa Jil nonepeaHbOro HanpyXeHHs
(ams. EN 1992 —-EN 1996 Ta EN 1998 —
EN 1999)

PospaxyHkoBa Benu4uuHa fii nonepea-
HbOrO HaMNPYXeHHS

XapakTepuctuyHa BenvyuHa aii none-
peaHbOro HanpyXeHHs

CepepgHs BennymHa gii nonepegHbLoro
Hanpy>XeHHs

[NepemiHHa gis

PospaxyHkoBa BenuymMHa nepemiHHoi
aii

XapakTepuctnyHa BenunimHa ogHiei
nepeMiHHoI aiji

XapaktepuctuyHa BenmymHa nposigHofl
nepemMiHHoi aii 1

XapakTepucTuyHa BennymHa cynyTHbOI
nepemiHHor gii i

MiuHicTb

PospaxyHkoBa BennymHa MilHOCTI

Gy

OCTY-H B B.1.2-13:2008
Characteristic value of seismic action

Nominal value, or a function of certain
design properties of materials

Effect of actions
Design value of effect of actions

Design value of effect of destabilising
actions

Design value of effect of stabilising
actions

Action

Design value of an action
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

Gyj sup ! Gijint Upper/lower characteristic value

P

Qq
Qx
Qi1

Q1

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 action 1

Characteristic value of the accompany-
ing variable action i

Resistance

Design value of the resistance
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Ry XapaKkTtepucTnyHa BENNYMHa MiljHOCTI

X BnactuBicTb maTepiany

Xq PospaxyHkoBa Benn4ymMHa BNacTMBOCTI
mMaTepiany

X XapaktepuctnyHa BenuynHa Bnactu-

BOCTI MaTtepiany

JlamuHcbki mani nimepu

og Po3paxyHKoBi BEMMYMHU FrEOMETPUY-
HUX JaHWX
ok XapakTepuCTUYHi BEMUYUHIA reoMeT-

PUYHUX JaHNX
o nom HomiHanbHa BenuunHa reoMeTpu4HmNX

AaHuX

u ["lopu3oHTanbHe NepPEMILLLEHHS KOHCT-
pyKuii abo enemeHTa KOHCTPYKLUIT

w BepTukanbHe NepeMilLleHHs enemeHTa
KOHCTPYKU,ii

Ipeubki eenuki nimepu

Ao 3MiHa HOMiIHaNbHMUX rEOMEeTPUYHMX
pPO3MipiB 3 METO BpaxyBaHHsI B PO3-
paxyHKy, Hanpuknag, ouiHK1 BNNBY
HeJO0CKOHanoCcTewn

Ipeuybki mani nimepu

Y YacTkoBun koediuieHT (6esneka abo
eKkcnnyaradiinHa npuaaTHICTb)
V¥ YacTtkoBuin koedilieHT ansa gin, Wwo

Oepe Oo yBaru BiporigHiCTb HeCnpuAT-
NNBKUX BiOXMNEHb BENUYMH AiN Big,
penpe3eHTaTUBHUX BENUYNH

YE YacTtkoBun koedilieHT ansa i, wo
TaKOXX BpaxoBY€E HEBU3HAYEHOCTI Ta
po3MipHi Bapiauii mogeni

Vg YacTkoBun koedilieHT Ansa nocTinHnX
4in, wo 6epe oo yBaru BiporigHicTb
HECMNPUATNNBUX BiOXUNEHb BEJTMYMNH
Jin Big, penpe3eHTaTUBHUX BENUYNH

e YacTtkoBuin KoedilieHT Ans NOCTIMHNX
JiN, WO TaKoX BpaxoBye HEBU3HAYeE-
HOCTI Ta po3MipHi Bapiauii mogeni

VG YacTtkoBuin KoedilieHT ans NOCTikHOT
Aii j

YGj,sup | VGj inf HaCTKOBMI KOEILIEHT A4St NOCTiiA-
HOI Aii j Npu nigpaxyHKy BEPXHbOI/HWX-
HbOI PO3pPaxyHKOBUX BESTUYNH

Yy dakTop 3HaummocTi (aus. EN 1998)

Ym YacTtkoBuin KoedilieHT ans BnacTtum-
BOCTi MaTtepiany
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Ry Characteristic value of the resistance

X Material property

Xq Design value of a material property

Xk Characteristic value of a material
property

Latin lower case letters

o g Design values of geometrical data

ok Characteristic values of geometrical
data

o nom Nominal value of geometrical data

u Horizontal displacement of a structure
or structural member

w Vertical deflection of a structural
member

Greek upper case letters

Ao Change made to nominal geometrical
data for particular design purposes, e.g.
assessment of effects of imperfections

Greek lower case letters
Y Partial factor (safety or serviceability)

Yf Partial factor for actions, which takes
account of the possibility of unfavour-
able deviations of the action values
from the representative values

YE Partial factor for actions, also accoun-
ting for model uncertainties and dimen-
sional variations

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

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

VG Partial factor for permanent action j

YGj,sup | Yjinf Partial factor for permanent action
in calculating upper/lower design

values
vy Importance factor (see EN 1998)
Ym Partial factor for a material property



Ym YacTtkoBuIn KoedilieHT 4n1a BNacTUBOCTI
Martepiany, Lo TakoX BpaxoBYy€ HEBU3-
Ha4YeHOCTi Ta pPO3MipHi Bapiauii mogeni

Yp YacTkoBun koedilieHT ansa aiv none-
peaHbOoro HanpyxeHHs (ame. EN 1992 —
EN 1996 ta EN 1998 — EN 1999)

Yq YacTkoBUIN KoediLlieHT AN nepemiHH1X
4in, wo 6epe A0 yBaru BiporigHicTb
HECTNPUATANBMX BiOXUIEHb BENNYMH il
BiJ penpe3eHTaTUBHMX BENNYMH

YQ YacTkoBun koedilieHT ans nepeMiHHNX
JiN, WO TaKkoX BPaxoBYy€e HEBU3HAYEHOCTI
Ta po3MmipHi Bapiauil mogeni

YQ,i YacTkoBun koedilieHT Ans nepemiHHoi
aiil i

YRd YacTkoBMI KoeiLlieHT, AKUA NoB’s3a-
HUW 3 HEBM3HAYEHICTIO MoZeni onopy

Ysd YacTkoBMIN KOemiLlieHT, AKUA NoB’s-

3aHUI 3 HEBM3HAYeHIcTIo Aii Ta/abo
MoZenno pesynbTaTty Ail

n [NepeBoaHMn KoeilieHT

& KoedilieHT 3MeHLLEHHSA

Vo KoediyieHT onsa kombiHaLinHOT BENK-
YMHW NEPEMIHHOI aji

W1 KoediyieHT ansa YacTtoi BennimHu
nepemiHHoi gii

Vo KoediuieHT ansa kBasinocTinHOI BeNU-

YMHW NEPEMIHHOI aiji
Posgin 2 BUMOI'U

2.1 OcHOBHI BMMoru

(1)P KoHCTpyKLUist NOBUHHA By TN CKOHCTPYOBaHa

Ta BMKOHaHa Tak, Wob NpoTAroM npusHavyeHoro

XUTTEBOrO LMKITY 3 BigNOBIAHMMU CTyNEHEeM Ha-

[OIMHOCTI Ta eKOHOMIYHOCTI BOHA:

— BUTpMMYBarna BCi MOXNMBI Aii Ta BAAMBK Nig
yac 11 3BeJeHHS | BUKOPUCTaHHA Ta

— 3anvwanacsa npuaaTtHol [0 BUKOPUCTaHHS,
Ans sKoro BoHa Byna npusHadeHa.

(2)P KoHcTpyKuist nTOBMHHaA ByTn CKOHCTpYOBaHa
3 BiANOBIAHOLO:

— Hecyu4olo 34aTHicTto,

— eKcnriyatauiinHow NpuaaTHICTIO Ta

— [OBrOBIYHICTIO.

(3)P Y Bunagky noxexi Hecyya 30aTHICTb Mo-
BMHHa OyTM OOCTATHBOK NPOTArOM BU3HAYEHOMO
nepiogy vacy.

MPUMITKA. [ue. Takox EN 1991-1-2

OCTY-H b B.1.2-13:2008

Ym Partial factor for a material property,
also accounting for model uncertainties
and dimensional variations

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

Yq Partial factor for variable actions, which

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

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

YQ,i Partial factor for variable action i

YRd Partial factor associated with the uncer-
tainty of the resistance model

Ysd Partial factor associated with the uncer-
tainty of the action and/or action effect
model

n Conversion factor

€ Reduction factor

Vo Factor for combination value of a
variable action

W1 Factor for frequent value of a variable
action

Vo 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 appropriate degrees of reliability and in an

economical way

— sustain all actions and influences likely to oc-
cur during execution and use, and

— remain fit for the use for which it is required.

(2)P A structure shall be designed to have ade-
quate:

— 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
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(4)P KoHcTpyKuist nOBMHHa OyTn CKOHCTpyMoBaHa

Ta BMKOHaHa Tak, WoO6 He 3as3HaBaTK MOLLKOA-

>KEHb BHACHigOK:

— BUbYyXxXy,

— ypapiB Ta

— HacnigkiB IOACLKOI NMOMUIKK Y PO3Mipi, He
NPONOpPUINHOMY NEPLUONPUYLHI.

MPUMITKA 1. Mogii, saki HeobxigHO BpaxoByBaTH, y3-

rooXYyKTbCA OANnA IHAMBIAYalIbHOIo NPOEeKTy 3aMOBHU-

KOM Ta BIANOBIAHM OpPraHoMm.

MPUMITKA 2. Tloganblwa iHdopmauia HagaHa B

EN 1991-1-7.

(5)P lMoTeHUinHi pynHyBaHHS NOBWHHI BYTW BUK-

ntoveHi abo obmexeHi 3aBasikn BMOOPY OAHOro

abo JekinbKkox 3 Takoro:

— YHWKHEHHSs!, YCYHEHHS abo 3HWXeHHs Hebes-
neku, gk Moxxe 6yTn niggaHa KOHCTPYKLUIS;

— BMOIp KOHCTPYKLINHOI hopmu, LLIO € MarnoyyT-
nvBoto A0 Hebesneku, Wo po3rnsfaeTbes;

— BUOIp KOHCTPYKTMBHOI QOpMU Ta MNpPOEKTY-
BaHHSA, SKi MOXyTb 3abe3neynt agekBaTHy
LinicHICTb KOHCTPYKL,ii MpY YCYHEHHi OKpeMoro
enemeHTa abo o6GMeXeHOT YaCTUHN KOHCTPYK-
Ui, abo Npv BUHUKHEHHI AOMYCTMMOrO foKarb-
HOro pyMHYyBaHHS;

— YHWUKHEHHS!, HacKifnbKy Le € MOXITMBUM, BUKO-
PUCTaHHS KOHCTPYKTUBHUX CUCTEM, LLIO MOXYTb
HecnopaisaHo pyriHyBaTKChb;

— 06’eaHaHHS KOHCTPYKTUBHMX €MEMEHTIB.

(6) OcHoOBHIi BUMOrKM MOBWHHI OyTW BUKOHAHI

3aBOSAKK:

— BMOOpPY NpuaaTHUX MaTepianis,

— BIQNOBIZHOMY PO3paxyHKy Ta HaneXHUM Kpec-
NEHHAM Ta

— BW3HAYEHHIO NpoLieayp KOHTPOIO MPOEKTyBaH-
Hsi, BUpOOHMLTBA, 3BEOEHHS Ta BUKOPUCTaH-
HS, SKi BIQHOCATLCSA 40 KOHKPETHOrO NPOEeKTY.

(7) MonoxeHHsa Po3ainy 2 noBWHHI TNyMa4uTUCh
BPaxOBYHOUM, O MPOEKTYBAHHS BUKOHYETLCA 3
HeobXxigHoto KBanidikaLieto i peTenbHiCTIO 3 Bpa-
XyBaHHSAM 0cobnMBOCTEN cepegoBuLLa i 6asyto-
YUCb HA CYYaCHMX 3HAHHSX Ta HamnexHin npak-
Tu1UI, SKi iCHYIOTb Mig Yac NPOeKTyBaHHSA cnopyau.

2.2 KepyBaHHSA HaginHiCcTIO

(1)P HaginHicte, sika BMMaraeTbCHa Bif KOHCT-
pykuii, BignosigHo ao EN 1990 6yne gocarHyra:
a) 3aBAsiKM NPOeKTyBaHHI 3rigHo 3 EN 1990 —
EN 1999 Ta

b) saBgsakm
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(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 ex-
tent disproportionate 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 follow-
ing:

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

— selecting a structural form which has low sen-
sitivity 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 occurrence 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

by specifying control procedures for design,
production, execution, and use relevant to the
particular project.

(7) The provisions of Section 2 should be inter-
preted on the basis that due skill and care appro-
priate to the circumstances is exercised in the
design, based on such knowledge and good prac-
tice as is generally available at the time that the
design of the structure is carried out.

2.2 Reliability management

(1)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



— HaneXxHOoMy BMKOHAHHIO Ta

— 3axofaMm 3 KepyBaHHS SAKICTHO.

MPUMITKA. Oue. 2.2(5) Ta JopaTtok B

(2) Cepep iHWOro pisHi piBHI HAQIMHOCTI MOXYTb

OyTn NpUAHATI:

— [ONs Hecy4oi 34aTHOCTI;

— [ONsa ekcnnyaTauiiHol NpuaaTHOCTI.

(3) Mpw BUGOPI piBHIB HAAINHOCTI A4NS BiAMNOBIAHOT

KOHCTPYKUii crig 6paTtn 4o yBaru BianosigHi dak-

TOpWU, SIKi BKMIOYATb:

—  MOXINUBI NPUYUHK Ta /abo pexmmMm OOCArHEHHS
rPaHNYHOro CTaHy;

— MOXIMBI HACNIAKU PYNHYBaHHSA, SIKi CTOCYIOTb-
CSl PU3NKY ANSA XUTTH, TiNECHUX YLWKOMAXEHb,
NOTEHLINHNUX EKOHOMIYHUX BTpaAT;

— CcycniflbHe HENPUNHATTS PYyHYBaHHS;

— BWUTpaTK Ta npoueaypw, HeobxigHi Ana 3MeH-
LLEHHS PU3UKY PYNHYBaHHS.

(4) PiBHi HagiMHOCTI, WO BMKOPUCTOBYHTLCA AN
BiZNOBIAHOI KOHCTPYKL,T, MOXYTb OYTK BU3HAYEHI
OAHMM 3 HacTynHux abo oboma cnocobamu:

— Knacudikauieto KOHCTPYKLUIT B Linomy;

— Kknacudikaui€eto it KOMNOHEHTIB.

MPUMITKA. [Jue. Takox gogatok B

(5) PiBHI HaginHOCTI BIAHOCHO HeCy40i 34aTHOCTI

Ta ekcnnyartauinHol NpuaaTHOCTI MOXYTb [OCS-

raTucb BiOgnoBiAHO KOMOIHALIE:

a) NPEBEHTUBHIMX Ta 3aXMCHUX 3ax0AiB (Hanpuknag,

CTBOPEHHAM 3axMCHUX Gap’epiB, akTUBHUMMK Ta

NacvBHUMM 3aXUCHUMW 3axofamMm MPOTU NOXEXI,

3aXMCHMMM 3axodammn NpPoTU PU3NKY NOsIBU KOpPO-

3ii, Taknmun gk hapbyBaHHA abo kKaToOAHMI 3aXMCT);

b) 3axogis, WO BiAHOCATLCSA OO NPOEKTHUX PO3-

paxyHKiB:

— penpes3eHTaTUBHUX BEMNUYNH LiN;

— BMOOPY YaCTKOBUX KOEMILIEHTIB;

C) 3ax0fiB, LLIO BiAHOCATHLCS A0 KepyBaHHS AKICTHO;

d) 3axofiB, gki MalOTb HA METi 3MEHLUEHHS no-

MMIIOK MPU NPOEKTYBaHHI i 3BeAeHHI KOHCTPYKLi

Ta rpybux NoACcbKMX MOMUNOK;

€) iHWMX 3axopniB, WO BiOHOCATLCA OO0 TaKMX

HLUMX NPOEKTHUX acnekTiB:

— OCHOBHIi BUMOTH;

— CTYMiHb XWUBYYOCTi (KOHCTPYKTMBHA LiMiCHICTb);

— [OBroBiYHICTb, BKIHOYato4uM B1bIip NPOEKTHOro
CTPOKY Cnyxbwu;

— CTyMiHb Ta $KiCTb nonepegHix [ocnigXeHb
I'PYHTIB Ta MOXIMBOrO BMSIMBY HaBKOMMWLL-
HbOIO CepenoBuULLa;

— TOYHICTb BUKOPUCTAHMUX MEXaHIYHUX MOAENEN;
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— 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 par-
ticular structure should take account of the rele-
vant 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 re-
duce the risk of failure.

(4) The levels of reliability that apply to a particular
structure may be specified in one or both of the
following 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 measures (e.g. im-
plementation of safety barriers, active and pas-
sive protective measures against fire, protection
against risks of corrosion such as painting or cath-
odic protection);

b) measures relating to design calculations:

— representative values of actions;

— the choice of partial factors;

c) measures relating to quality management;

d) measures aimed to reduce errors in design and

execution of the structure, and gross human er-

rors;

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 investiga-
tions of soils and possible environmental influ-
ences;

— the accuracy of the mechanical models used;
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— BWIOTOBMEHHS AEeTaNbHUX KPECHEHb;

f) ecbekTMBHOro BUKOHAHHS, TOOTO BiAMOBIAHO A0
CTaHOapTiB BUKOHAHHA pobiT 3rigHo 3 EN 1991 —
EN 1999;

g) agekBaTHUX NpoLeayp iHCNeKLii Ta NOTOYHOro
06cnyroByBaHHS, BU3HAYEHUX B MPOEKTHIN JOKY-
MeHTaLlii.

(6) 3axoam 3 nonepemXeHHst NOTEHUINHUX Npwu-
UYMH pYyVHYBaHHs Ta/abo 3MEHLLEHHS X HacniakiB
MOXYTb 32 BiANOBigHUX 0O6CTaBMH OyTU B3aEMO-
3aMiHHUMM, B 0OMeEXXeHOMY CTyneHi, 3a yMOB nig-
TPUMKM PiBHA HAQIMHOCTI, AKUA BUMaraeTbCs.

2.3 MpoeKkTHUM TepMiH ekcnnyaTtauii

(1) TMpoekTHM TepMiH ekcnnyaTauii cnopyau
NOBUHEH OYTW BU3HAYEHUM.

MPUMITKA. IHankaTuBHI kaTeropii HaBegeHi B Tabnuui
2.1. Bennuunn, aki HaBegeHi B Tabnuui 2.1, MoxyTb
TaKkoX BUKOPUCTOBYBATUCH A5 BU3HAYEHHS eKcniya-
TaUiNHMX AKOCTEN, ki 3anexarTb Bifg Yyacy (Hanpuknag,
po3paxyHkiB Ha BTOMY). [JMB. Takox goaaTok A.

— the detailing;

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

g) adequate inspection and maintenance accord-
ing to procedures specified in the project docu-
mentation.

(6) The measures to prevent potential causes of
failure and/or reduce their consequences may, in
appropriate circumstances, be interchanged to a
limited extent provided 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 deter-
mining time-dependent performance (e.g. fatigue-re-
lated calculations). See also Annex A.

Tabnuua 2.1 — [HaNKaTMBHUI NPOEKTHUIN TEPMIH ekcnnyaTauii

KaTeropii npoekTHOro | IHOUKaTUBHUIA NPOEKTHUI
. . Mpuknagn
TEepMiHy cnyx6u TEePMiH crnyx6u (poku)
10 Tumuacosi cnopyam (1)

2 10-25 3MiHHI YacTuMHM cnopyan, Hanpykniaa, NPofbOTHI
OyaiBni KO3MOBOro KpaHa, onopwu

3 15-30 Cinbcbkorocnogapchbki Ta noAidHi oyaisni

4 50 ByaisenbHi cnopyam Ta iHwi 6yaieni 3araneHoro
NPU3HAYEHHS

5 100 MoHymeHTanbHi 6yaiBenbHi CTPYKTYpU, MOCTH,
Ta iHWIi UMBINbHI iHXXeHepHi cnopyau

He NMOBWHHI pOo3rnsgaTncs sk TMUM4YacoBi.

() Cnopyam a6o YacTuHM cnopya, Lo MOXyTb po36UpaTUCS ANsi MOBTOPHOTO BUKOPUCTAHHS,

Table 2.1 — Indicative design working life

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

not be considered as temporary.

(1) Structures or parts of structures that can be dismantled with a view to being re-used should
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2.4 loBroBiYHiCcTb

(1)P KoHcTpykuito cnig npoektyBath Tak, Wob ii
3HOLLYBaHHS MIPOTArOM MPOEKTHOIO TEPMiHY CIyX-
61 He noripwyBano ekcnnyaTtauiiHux xapakTe-
PUCTMK KOHCTPYKLUIT, HMXYe BM3HAYEHMX MOKa3-
HWKiB, 6epy4n 00 yBary BNAMB HABKOMMULLHBOIO
cepepoBua Ta nepeabadveHuii piBeHb MOTOY-
Horo o6cnyroByBaHHS.

(2) Ons pgocsrHeHHs HeoOXigHOI LOBrOBIYHOCTI
KOHCTPYKLii Mae GpaTucs 4o yBaru Take:

— npwusHa4veHe abo nepenbaveHe BUKOPUCTAHHSA
KOHCTPYKLUii;

— 000B’s13KOBI pO3paxyHKOBI KpUTEPIT;

— OdikyBaHi YMOBW HaBKOMNULLHBLOrO CepeaoBuLLa;

— CKnag, BfacTMBOCTI Ta XapakTepUCTUKN MaTe-
pianis Ta BUpOGIB;

— BRAcCTMBOCTI I'PYHTIB;

— BWBIp KOHCTPYKTUBHOI CXEMMU;

— doopMa enemMeHTIB i BUTOTOBIEHHS AeTanbHUX
KpecrieHb KOHCTPYKLIT;

— piBeHb kBanidikaLii BUKOHaHHA pobiT Ta piBeHb
KOHTPOIO;

— BignNoBigHi 3aXUCHI 3axoau;

— nepegbadeHe noToyHe ob6CnyroByBaHHSA Npo-
TSArOM MPOEKTHOro TEPMiHY Crny0wu.

MPUMITKA. BignosigHi gokymeHtn 3 EN 1992 —

EN 1999 Bu3HaualoTb OOUiNbHI 3aX04n 3i 3HWXKEHHS

3HOLLUYBaAHHA.

(3)P YMOBYM HaBKOMMLLIHBLOTO CEPeaoBULLA MOBUHHI

OyTV BU3HaYeHi Ha CTafii NpoeKkTyBaHHs Tak, Wob

MOXXHa Oyno OuiHUTK TX BMAMB Ha OOBrOBIYHICTb

Ta BXWTW Bi4MNOBIAHMX 3axo4iB Afs 3axXUCTy Ma-

Tepianis, AKi BUKOPUCTaHi y KOHCTPYKLii.

(4) CTyniHb 3HOWYBaHHA MOXMMBO OLIHUTU Ha

0asi po3paxyHkiB, ekcrnepuMeHTanbHUX Aocnig-

XeHb, A0CBiAy nonepeaHboro byaiBHUUTBA abo

KOMOiHaLiT X acnekTiB.

2.5 KepyBaHH#A siKicTiO

(1) Ona cTBOpEHHsT KOHCTPYKLUi, WO Bignosigae
BUMOramM Ta MNpPUNYLLEHHAM, 3pobneHum npu
NPOoEKTYBaHHI, Cnif BXUTKU BiANOBIgHMX 3ax0o4iB 3
KepyBaHHs skicTio. Lli 3axoau cknagaroTbes 3:

— BW3HA4YEHHS BUMOT A0 HaAiNHOCTI,

— OpraHisauinHi 3axoamu Ta

— 3[iCHEHHSA KOHTPOMIO Ha CTadisx MNpoekTy-
BaHHS, 3BEAEHHS, ekcrfyaTauil Ta MOTOYHOro
006CnyroByBaHHs.
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2.4 Durability

(1)P The structure shall be designed such that de-
terioration over its design working life does notim-
pair the performance of the structure below that
intended, having 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 ac-

count:

— the intended or foreseeable use of the struc-
ture;

— 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 de-
tailing;

— 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 ap-
propriate measures to reduce deterioration.

(3)P The environmental conditions shall be identi-
fied at the design stage so that their significance
can be assessed in relation to durability and ade-
quate provisions can be made for protection of
the materials used in the structure.

(4) The degree of any deterioration may be esti-
mated on the basis of calculations, experimental
investigation, experience from earlier construc-
tions, or a combination of these considerations.

2.5 Quality management

(1) In order to provide a structure that corre-
sponds to the requirements and to the assump-
tions 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.
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MPUMITKA. EN ISO 9001:2000 € NpMNHATHOIO OCHO-
BOIO 119 3ax0fiB 3 KepyBaHHS SKIiCTHO, e Le obrpyH-
TOBaHO.

Po3sain 3 MPUHLUUIMN PO3PAXYHKY
3A TPAHUWYHUMUN CTAHAMMU

3.1 3aranbHi NONoXeHHsA

(1)P Cnig po3pi3HATW rpaHnYHi CTaHM 3a HECY4OH0
3[0aTHICTIO Ta rpaHW4YHi CTaHW 3a ekcnnyaTauin-
HOI MpUAATHICTHO.

MPUMITKA. Y geskux Bunagkax HeoOxiaHi noaaTkosi
nepeBipKu, Hanpuknag, Ans rapaHTyBaHHA Oe3neku
[OPOXHLOIO PYXY.

(2) Mepesipka ogHiei 3 4BOX KATEropin rpaHnYHnX
CTaHiB MOXe OyTW MmponylleHa 3a YMOBU HasiB-
HOCTI AOCTaTHbLOI iHpopMaLii, sika 40BOAUTb, WO
L KaTeropia 3a40BOMbHAETLCA 3aBOSKWN iHLLIR.

(3)P NpaHn4Hi cTaHn NOBMHHI ByTY NOB’A3aHNMM 3
pO3paxyHKOBUMK cUTyaLuigmu, ame. 3.2.

(4) PospaxyHkoBi cuTyauii MOBUHHI Knacudiky-
BaTUCHA SK MOCTiNHI, nepexigHi abo BMNaaKoBi,
avB. 3.2.

(5) MNepeBipka rpaHNYHUX CTaHIB, SKi MNOB’sI3aHi
3 3anexHuMmn Big Yacy edektamu (Hanpuknag,
BTOMA), MOBMHHA MPOBOAUTUCH 3 BpaxyBaHHAM
NPOEKTHOrO TEPMIHY CITy>XOM KOHCTPYKLi.

MPUMITKA. Hanbinbw 3anexuHumun Big vacy edek-
TamMu € HaKonu4yBaHi.

3.2 Po3paxyHKoBi cutyauii

(1)P BignosigHi po3paxyHKoBi cuTyallii cnig Bubum-

patu, 6epyuun 0o yBary o6CTaBMHU, 3a AKUX KOHCT-

PYKLiS NOBUHHA BUKOHYBATUW BIlACHI GOYHKLT.

(2)P PospaxyHkoBi cuTyaLii NOBUHHI Knacugiky-

BaTUCA SK Taki:

— MOCTiHI pO3paxyHKOBI cuTyauil, ki BigHO-
CATbCS 10 YMOB HOPMasbHOIO BUKOPUCTaHHS;

— nepexigHi po3paxyHKOBi cuTyauii, 9Ki BigHO-
CATbCA OO0 TUMYACOBUX ONS L€l KOHCTPYKLT
YMOB, Hanpuknazg, nig 4ac BWKOHaHHS abo
PEMOHTY KOHCTPYKLLT;

— BMNAAKOBI po3paxyHKOBi cuTyallii, ski BigHO-
CATbCS [0 BUKIMHOYHUX YMOB CTOCOBHO KOH-
CTPyKUii, abo ix BMMAMBY Ha KOHCTPYKLItO,
Hanpuknag, noxexa, Bubyx, BB Hacnigkis
1oKanisoBaHoro pymHyBaHHS;

— CEeNCMIiYHI po3paxyHKOBi CuUTyauii, AKi BigHO-
CATbCH OO0 YMOB, KONM KOHCTPYKLiS 3a3Hae
BNNuBY 3 60Ky NPUPOAHUX CENCMIYHUX CUM.

26

NOTE EN ISO 9001:2000 is an acceptable basis for
quality management measures, where relevant.

Section 3 PRINCIPLES OF LIMIT STATES
DESIGN

3.1 General

(1)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 situa-
tions, see 3.2.

(4) Design situations should be classified as per-
sistent, 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 con-
struction.

NOTE Most time dependent effects are cumulative.

3.2 Design situations

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

(2)P Design situations shall be classified as fol-

lows:

— persistent design situations, which refer to the
conditions of normal use;

— transient design situations, which refer to tem-
porary conditions applicable to the structure,
e.g. during execution or repair;

— accidental design situations, which refer to ex-
ceptional conditions applicable to the structure
or to its exposure, e.g. to fire, explosion, im-
pact or the consequences of localised failure;

— seismic design situations, which refer to condi-
tions applicable to the structure when sub-
jected to seismic events.



MPUMITKA. IHdopmauis wono cneumdivyHnx pospa-
XYHKOBUX CUTyaUuIn y MeXaX KOXHOro 3 uux Knacis
HaBegeHa y EN 1991 — EN 1999.

(3)P BubpaHi po3paxyHKOBi CUTyauii MOBWUHHI
OyTn y NOBHI Mipi CyBOPUMM i PiBHOMaHITHUMN,
LWo6 BUKOHYBaNUcs BCi yMOBW, BUHUKHEHHS SIKUX
MOXe OyTW KOpPEeKTHO nepeabayeHe NpOTArom
3BE[EHHA Ta BUKOPUCTAHHA CNOPYAMW.

3.3 'paHNYHi cTaHM 3a Hecy4oro 3aTHICTIO

(1)P 'paHun4Hi cTaHwu, WO CTOCYOTbCS:

— 0Oe3nekun nogen Ta/abo

— 6e3nekn KOHCTPYKLUi

NOBWHHI BYTK KnacudikoBaHi 9K rpaHuUYHi cTaHu
3a Hecy4ol 3gaTHICTHO.

(2) B pesiknx obcTtaBuMHaxX rpaHuWYHi CTaHW, Lo
CTOCYHOTbCS 3aXUCTY BMICTY, CniJ Krnacudikysatu
SIK FPaHNYHI CTaHM 3a HECY4O0t0 34aTHICTHO.

MPUMITKA. YMoBM LbOro 4ns BiAMNOBIAHOIO NPOEKTY
Y3ropKyrTbCA 3aMOBHUKOM | BIAMOBIAANIbHUM OpraHoM.
(3) CtaHn, WwWo nepeaytoTb PyMHYBaHHIO KOHCT-
PYKUii, SiKi ANA CNpOLLEHHS po3rnagarTbesa 3a-
MiCTb CaMOro PyMHYBaHHS, MOXYTb TIyMa4uTUCh
SIK F[P@HUYHI CTaHW 3a HECY4OI0 34aTHICTHO.

(4)P VY BignosigHnx Brnagkax noBuHHI 6yTn nepe-
BipeHi Taki rpaHNYHi CTaHW 3a HECY4OI0 30aTHICTHO:
— BTpaTa piBHOBaru KOHCTPYKLii abo 6yab-sKoi i
YacCTWHMU, WO PO3rNadaeTbes K TBepAe Tino;
— PpyMHYBaHHA BHACMigoK HagMmipHOI gedopma-
Lji, TpaHcdopmaLlii KOHCTPYKLiT abo Byab-sKoi
11 YaCTUHM B MexaHi3Mm, pynHyBaHH4, BTpaTta
BKIIOYHO 3 onopamu Ta pyHOaMEHTOM;
— PpYyVHYBaHHS BHacnigok BToMu abo iHWuX 3a-
NeXHux Big Yacy BNIMBIB.
MPUMITKA. Pi3Hi rpynn yacTkoBux kKoeiuieHTiB no-
B'SI3aHi 3 Pi3HWMMW IPaHUYHUMKU CTaHaMu 3a BTPaTo
Hecy4yoi 3gaTHOCTI, AuB. 6.4.1. PyiHyBaHHSA BHACNigok
HagMipHOi AedopMalii € pyNHYyBaHHAM KOHCTPYKLi
BHaCMigOK MeXaHiYHOI BTpaTK CTIAKOCTI.

3.4 'paHNYHi cTaHKX 3a eKcnyaTauifnHOo
npupaTtHicTIo

(1)P NpaHWU4HI cTaHK, SKi CTOCYOTLCS:

— YHKUIOHYBaHHSA KOHCTpPYKUji abo enemeHTIB
KOHCTPYKLiT 3@ HOpMarnbHUX yMOB eKkcrnyaTauil;

— KOMQOpTY noaen;

— 30BHiWHLOrO BUrNAZY OydiBenb i cnopya,
NMOBWHHI KNacugikyBaTUCb SIK rPaHNYHi CTaHu
3a ekcnryaTtauinHow NpuaaTHICTHO.
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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 suffi-
ciently severe and varied so as to encompass
all conditions that can reasonably be foreseen to
occur during the execution and use of the struc-
ture.

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) 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 par-
ticular project with the client and the relevant authority.
(3) States prior to structural collapse, which, for
simplicity, 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, transforma-
tion of the structure or any part of it into a
mechanism, rupture, loss of stability of the
structure or any part of it, including supports
and foundations;

— failure caused by fatigue or other time-depend-
ent effects.

NOTE Different sets of partial factors are associated

with the various ultimate limit states, see 6.4.1. Failure

due to excessive deformation is structural failure due to
mechanical instability.

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.
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MPUMITKA 1. Lo cTtocyeTbCs ekcnnyaTauiiHoi npu-
OAaTHOCTI, TEPMiH "30BHILUHIN BUrNa4" CTOCYETbCH CKO-
piLle Takux KpuUTepiiB, SK 3HAYHUIN NPOrWH Ta HaAMIpHi
TPILLMHN HiXX ecTeTumKa.

MPUMITKA 2. 3a3Buyan, BUMOrM OO0 eKcnsyaTa-
LiMHOT NpMAAaTHOCTI Y3roKyloTbCA ANS KOXHOro oKpe-
MOTO MPOEKTY.

(2)P Cnig po3pi3HATM 3BOPOTHI Ta HE3BOPOTHI
rPaHMYHi CTaHM ekcnnyaTauiiHOl NPUAAaTHOCTI.

(3) MepeBipka rpaHUYHMX CTaHIB 3a ekcnnyara-

LiHOKO npuaaTHICTI0O noBMHHa 6GasyBaTuCb Ha

KpUTepisiX, LLO CTOCYOTLCH Taknx acrekTiB:

a) Aedopmalin, L0 BNMBaOTh Ha

— 30BHiLUHIN BUrMAA,

— KoM@opT KopucTyBadis abo

— (pyHKUiOHYBaHHA KOHCTPYKUiT (BKMOYHO 3
dYyHKUiOHYBaHHAM MaLUMH abo o6cnyroByBaH-
Hs1) 260 BUKNUKaKOTb PYNHYBaHHS 03000MEHHS
ab0 HEKOHCTPYKTMBHMX €MEMEHTIB;

b) BiGpauin

— LU0 BUKMMKaKOTb AMCKOMAOPT Ans nogen, abo

— WO obMexylTb QYHKUiOHaNbHy egeKTuB-
HICTb KOHCTPYKLUi;

C) pyWHYBaHHS, WO, BipOrigHO, HeraTMBHO BMMU-

BaTUMYTb Ha

— 3O0BHiLUHIN BUrMAA,

— [OBroBiYHicTb abo

— (pyHKUiOHYBaHHSA KOHCTPYKLT.

MPUMITKA. JonaTKoBi NOMOXEHHSA BIOHOCHO KpuTe-

piiB ekcnnyaTtauifiHOl NpuaaTHOCTI HagalTbes Y Bia-

nosigHMx EN 1992 — EN 1999.

3.5 Po3paxyHOK 3a rpaHUYHUM CTaHOM

(1)P PospaxyHOK 3a rpaHv4HUMMM CTaHamu Mo-
BMHEH 0a3dyBaTuUCs Ha BWKOPUCTaHHI mMopernen
KOHCTPYKUIiM | HaBaHTaXeHHs ANng BignoBigHUX
rPaHNYHNX CTaHIB.

(2)P MoBuHHO BYTK NepeBipeHo, WO rPaHnYHun
CTaH He NepeBULLLEeHUN 3a BIiAMOBIOHMX po3pa-
XYHKOBWX BEMUYNH

- 4in,

— BRacTMBOCTElN MaTtepianis abo

— BRacTMBOCTEN BUPODLIB Ta

— TEOMETPUYHMX OaHuX,

— SKi BUKOPUCTaHI y LMX Mogensx.

(3)P Mepesipka noBMHHa B6yTn BUKOHaHa Ans BCixX
BiNOBIAHMX PO3pPaxyHKOBMX CUTyaLii Ta crosy-
YeHb HaBaHTaXeHb.
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NOTE 1 In the context of serviceability, the term
"appearance" is concerned with such criteria as
high deflection and extensive cracking, rather than
aesthetics.

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

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

(3) The verification of serviceability limit states

should be based on criteria concerning the follow-

ing 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;

c) damage that is likely to adversely affect

— the appearance,
— the durability, or
— the functioning of the structure.

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

3.5 Limit state design

(1)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
relevant design situations and load cases.



(4) Bumorm 3.5(1)P noBuHHI gocsiratucs 3aBasiku
BMKOPUCTAHHIO METOAY YacTKOBOro koedilieHTa,
KU onucaHumn y po3agini 6.

(5) B sikocTi anbTepHaTMBM MOXe BUKOPUCTOBY-
BaTUCb PO3paxyHOK, Lo GesnocepegHbo 6asy-
€TbCSH Ha UMOBIPHICHOMY MeTof,.

MPUMITKA 1. BignosigHuin opraH Moxe HagaTtu cre-
UUiYHI yMOBY ANS BUKOPUCTaHHS.

MPUMITKA 2. OcHoBW MOBIpHICHOro MeToay AMVB. Y
popatky C.

(6)P BubGpaHi po3spaxyHKOBi cuTyauil MOBUHHI
OyTW pO3rnsiHyTi, @ CMNOMYyYEeHHA KPUTUYHUX Ha-
BaHTaXXeHb — i0eHTMdiIKoBaHI.

(7) Ona signosigHOI nepeBipkM MalTb 6yTu
BMbOpaHi BUNagkym HaBaHTaXeHb, iAEHTUMIKyO4UM
CYMICHi po3TallyBaHHS HaBaHTaXeHb, BUAN fe-
dopmMaLlinn Ta He4OCKOHANOCTEN, AKi MOXYTb PO3-
rnagaTMcs ogHOYacHO 3 BU3HAYEHMMU MepPeMiH-
HUMW OissMM Ta NOCTINHUMK AissMN.

(8)P Cnig 6paTtn oo yBarm MOXNMBI BiOXUNEHHS
Jin Big, HanpsiMKiB Ta MicLb NpUKnagaHHs.

(9) Mogeni KOHCTPYKLii Ta HaBaHTaXXeHb MOXYTb
OyTn isnyHMMKn mogenamm abo matemaTuyHu-
MU MoAEensAMMU.

Po3nin 4 BA30BI NMEPEMIHHI

4.1 ii Ta BUAM BNIMBY HaBKOJIULUHbOIO
cepepoBuLla

4.1.1 Knacudpikauia gin

(1)P B 3anexHocTi Big 3MiH y 4aci Aii NOBUHHI

KnacugikyBaTuUCs Tak:

— nocTtinHi gii (G), Hanpuknag, BracHa Bara
KOHCTPYKLi, cTalioHapHoro obnagHaHHs, go-
POXXHBbOrO MOKPUTTS Ta HenpsiMi 4ii, WO BUK-
NWKaHi ycagkoto Ta HepiBHOMIPHMM OCigaHHAM
I'PYHTIB;

— nepeMiHHi gii (Q), Hanpwknag, NpuKnNageHi Ha-
BaHTaXXeHHs Ha nepekpuTTa byaisens, 6anku
Ta gaxm, oii Bitpy abo cHiroBe HaBaHTa)XEHHS;

— Bunagkosi gii (A), Hanpuknag, Bubyxu, abo
yOapu TpaHCnopTHMX 3acobiB.

MPUMITKA. Henpsawmi pgii, BMKNMKaHi npuknageHoto

aedopmadieto, MOXyTb OyTU nocTinHMMK abo nepe-

MIHHUMW.
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(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
probabilistic methods may be used.

NOTE 1 The relevant authority can give specific condi-
tions 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 arrange-
ments, sets of deformations and imperfections
that should be considered simultaneously with
fixed variable actions and permanent actions.

(8)P Possible deviations from the assumed direc-
tions or positions of actions shall be taken into ac-
count.

(9) Structural and load models can be either phys-
ical 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
structures, fixed equipment and road surfac-
ing, and indirect actions caused by shrinkage
and uneven settlements;

— 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.

NOTE Indirect actions caused by imposed deforma-
tions can be either permanent or variable.
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(2) Oeski gii, Taki ik CEMCMIYHI Ta CHiIroBe HaBaH-
TaXeHHS, MOXYTb pO3rnsgaTtucb siK BUMNAOKOBI
Ta/abo nepeMiHHi Aji B 3anexHocTi Big Micus
postawwyBaHHs, aus. EN 1991 ta EN 1998.

(3) [ii, BuKkNukaHi TMCKOM BOAM, B 3a5E€XHOCTI Bif,
3MiHW X BENTMHMUHN Y Yaci MOXYTb po3rnsgaTuUch
SIK MOCTiViHI Ta/abo nepemiHHi Aaii.

(4)P Lii noBuHHI Takox ByTN KNacngikoBaHUMMU:

— 3a IX NOXOAXEHHSIM K NpsiMi abo HenpsMi,

— 3a IX 3MiHOK Yy MNpocCTopi AK goikcoBaHi abo
BiNbHi abo

3a ix npuponoto Ta/abo peakuieto KOHCTPYKLIi Sk

cTaTu4Hi abo ANMHaMIYHI.

(5) His noBmHHa OyTM onucaHa 3a LOMOMOroH
mMogeni, Tl 3Ha4yeHHs B OinbLIOCTI BUNaaKkiB Haga-
€TbCS 3a JOMOMOroH OAHIEI CKanapHOi BENnyu-
HK, sika MOXXe MaTW AeKinbka penpe3eHTaTuBHUX
3Ha4eHb.

MPUMITKA. [ns okpemux fii Ta NEpeBipoK MoOXxe

OyTM HeoOxigHOt 6inbll cknagHe npeacTaBeHHs
LUmx ain.

4.1.2 XapakTepuUCTU4Hi 3Ha4YeHHA Jin

(1)P XapaktepuctnyHe 3HayYeHHA Fi gii e i
FOMOBHUM PENPE3eHTAaTUBHUM 3HAYEHHSM i Mo-
BMHHE OYTV BU3HAYEHVM:

— K CepefHE 3HAYEHHs, BEpXHE abo HUXHE
3Ha4yeHHA, abo HOMIHanNbHe 3Ha4YeHHs (KoTpe
He BigHOCUTbCA A0 BiAOMOro CTaTUCTUYHOrO
po3nogineHHs), ans. EN 1991;

— Y NPOEKTHIN OOKYMeHTaLil 3a YMOBM, LLO Y3-
FO[XXEHICTb JOCAraeTbCa 3aBASKM HagaHUM B
EN 1991 meTtopam.

(2)P XapaktepucTuyHe 3HayYeHHs MNOCTIMHOI Aji

NMOBUHHE BU3HAYaTUCS TakK:

— SKWOo BapiaTuBHICTb G MOXe po3rnsgaTucs
Mario, MoXe BUKOPUCTOBYBATUCh OfHE OKpe-
Me 3HayeHHs Gy,

— SKLWO BapiaTUBHICTb G HE MOXe po3rnsagaTmcs
Maroto, NoTpibHO BUMKOPUCTOBYBaTW ABa 3Ha-
YEHHS: BEPXHE 3HAaYeHHsI Gyjsyp Ta HUXKHE
3HAYeHHS Gjinf -

(3) BapiatuBHicTio G MOXHO 3HexTyBaTH, akwo G
He 3MIHIETbCS 3HAYHOK MIPOK MPOTAroM MpPo-
€KTHOro TepMiHy eKkcnnyaTauii KOHCTPYKUii Ta i
KoedpilieHT Bapiauii manun. G, Mmoxe 6yTn npun-
HATUM PIBHUM CePeaHbOMY 3HAYEHHIO.
MPUMITKA. LUen koediuieHT Bapiauii moxe Oytn B
pianasoHi Big 0,05 go 0,10 B 3anexHocTi Big Tuny
KOHCTPYKLII.
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(2) Certain actions, such as seismic actions and
snow loads, may be considered as either acciden-
tal 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 com-
mon cases by one scalar which may have several
representative 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

(1)P The characteristic value F, of an action is

its main representative value and shall be spe-

cified:

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

— in the project documentation, provided that
consistency is achieved with methods given in
EN 1991.

(2)P The characteristic value of a permanent ac-

tion 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;syp and a lower value Ggjinf -

(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) Y Bunagkax, Koy KOHCTPYKLIA ayXe 4yTnmBa
00 3MiH G (Hanpuvknag, AesKi TUNY KOHCTPYKLIN 3
nonepeaHb0 Hanpy>XeHoro 3anizobeToHy), crig
BMKOPWUCTOBYBATW [ABa 3HAYE€HHS, HaBiTb SKLO
koedpiuieHT Bapiauil Manui. Todi Gy;inf Mae 5 %
KBaHTUMb, & Ggjsyp — 95 % KBaHTWUMb Y cTaTuC-
TMYHOMY po3nogineHHi G, ke Moxe posrnsiga-
TucA sk ["aycose.

(5) BnacHa Bara KOHCTpYKLii MOxe ByTn npen-
CTaBneHa 9K NOOAMHOKE XapaKTepUCTUYHE 3Ha-
YeHH4 Ta NiapaxoByBaTUCb HA OCHOBI HOMIHAMNBHNX

po3mipiB Ta cepeaHboi Macu, gme. EN 1991-1-1.

MPUMITKA. CtocoBHO ocifaHHsA (byHOameHTIB AvB.

EN 1997.

(6) MonepeaHe HanpyxeHHs (P) cnig knacudi-

KyBaTu $IK MOCTiIVHY Ait0, BUKIMKaHy abo KOHT-

ponboBaHMMK cunamm, Ta/abo KOHTPONbOBaHO

Jedopmaduieto, gka npuknageHa 4o KOHCTPYKLT.

Cnig pospi3HATM Ui TMNM nonepegHbOro Hanpy-

)KEHHS1 OOMH Bif iHLWOro BignoBigHO (Hanpuknag,

nonepeaHe HanpyXeHHs 3aBAsKn nonepegHboOMy

HaMNpy>XeHHI0 apMaTypu, nonepeaHe HanpyXeHHs

3aBASAKU NpuKnageHin gedopmadii Ha ynopax).

MPUMITKA. XapakTepucTudHi 3Ha4veHHsa nonepen-

HbOro HanpyxeHHqa y 4ac t MOXYTb MaTu BEPXHE 3Ha-

YeHHs1 Py gup(t) Ta HWKHE 3HaveHHs Fyje(t). Ans

rPAHNYHOro CTaHy 3a HeCy4Or 34aTHICTHO MOXe BU-

KOPUCTOBYBATUCL CepefHe 3HadYeHHs P,(t). AeTansHa

iHdbopmauis HagaHa B EN 1992 —EN 1996 ta EN 1999.

(7)P Onga nepemiHHUX gi XxapakTepucTUyHe 3Ha-

4yeHHs (Qg), NoOBMHHE BignoBigaTn ogHOMY 3 4BOX:

— BEPXHbOMY 3HaYeHHIO 3 3aJaHO0 BiPOriAHICTIO
HernepeBULLEHHA abo HUXKHBOMY 3HAYEHHIO 3
3a[1aHOoK0 BIPOrigHICTIO JOCATHEHHA MPOTAroM
BignoBigHoro 6a3oBoro nepioay;

— HOMIHaNbHOMY 3HaY€EHH!IO, L0 MOXe ByTH BU3-
Ha4YeHUM y BUNagKax, ge cTaTUCTUYHE pPo3no-
OiNeHHa HeBigome.

MPUMITKA 1. 3HayeHHs HagalTbCA B Pi3HMX Yac-

TvHax EN 1991.

MPUMITKA 2. XapakTepuCTuyHe 3Ha4YeHHs KniMaTuy-
HWMX BNNMBIB abo Ai 6asyeTbeca Ha BiporigHocTi 0,02
nepeBULLIEHHS 1T YaCTUHOIO, WO 3MIHIOETLCA Y Yaci 3a
6asoBuii nNepiod B oaunH pik. Lle € ekBiBaneHTHUM ce-
peaHin noBToptoBaHOCTI oaunH pa3s 3a 50 pokis. OgHak,
B AESKMX BUMNaakax xapaktep gii Ta/abo obpaHa pos-
paxyHKOBa CUTyaLlis BCTAHOBMIOOTh iHLWWNA KBAHTUIb
Ta/abo BigNoBigHMI Nepiog NOBTOPIOBAHOCTI.

(8) Ansa BunagkoBux i po3paxyHKkoBa BeNnymMHa
Ay NOBUHHa BYTN BU3HAYEHO ANs OKpeMux npo-
EKTiB.
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(4) In cases when the structure is very sensitive to
variations in G (e.g. some types of prestressed
concrete structures), two values should be used
even if the coefficient of variation is small. Then
Gyjint is the 5 % fractile and Gy gyp is the 95 %
fractile of the statistical distribution for G, which
may be assumed to be Gaussian.

(5) The self-weight of the structure may be repre-
sented by a single characteristic value and be cal-
culated on the basis of the nominal dimensions
and mean unit masses, see EN 1991-1-1.

NOTE For the settlement of foundations, see EN 1997.

(6) Prestressing (P) should be classified as a per-
manent 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 de-
formation at supports).

NOTE The characteristic values of prestress, at a
given time ¢, may be an upper value Py (t) and a
lower value Py n(t). For ultimate limit states, a mean
value P,{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

(Qx) 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;

— a nominal 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 exceeded 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 situ-
ation makes another fractile and/or return period more
appropriate.

(8) For accidental actions the design value Ay
should be specified for individual projects.
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MPUMITKA. Oue. Takox EN 1991-1-7.

(9) Anga cercmivHMX A po3paxyHKOBa BeNUYMHa
AEgg NOBMHHA ByTKN OLIHEHOK BUXOASYN 3 Xapak-
TEPUCTUYHOIO 3Ha4veHHs Agx abo GyTn BU3Ha-
YEHO O1151 KOHKPETHMX MPOEKTIB.

MPUMITKA. [Qus. Takox EN 1998.

(10) Onsa 6araTOKOMMNOHEHTHMX Aii XapaKTepuc-
TUYHa [is NOBUHHa By TV NpeaCcTaBnNeHoo 3aBasKu
prl‘li BENMNYNH, KOXHa 3 AKMX MOBUHHA pPO3rnd-
AaTncs B NPOEKTHUX pPO3paxyHKax OKpeMo.

4.1.3 IHwWi penpe3eHTaTUBHI BENUYUHN
nepemMiHHUX Ain

(1)P IHWi penpe3eHTaTUBHI 3HAYEHHSA NEPEMIHHOI
4ii byayTb Takumum:

(a) kombiHauinHa BenuuuMHa, npegcTaBreHa 4K
[0BYTOK Y Q) , IKA BUKOPUCTOBYETLCA NS nepe-
BipKM rPaHU4HOro CTaHy 3a HeCy4yol 34aTHICTIO
Ta HE3BOPOTHUMU FPaHNYHUMUN CTaHaMKU 3a eKcC-
nnyatauinHow npuaaTHICTIO (AMB. po3ain 6 Ta
popatok C);

(b) wacTo noBTOptOBaHa BenuuYMHa, NpeacTa.-
neHa Ak JobyToK y Q) , SKka BUKOPUCTOBYETLCA
ON1S1 TPaHUYHOro CTaHy 3a Hecy4yol 34aTHICTHo,
BKMOYAKUM BUMAAKOBI Aii, Ta ONs NepeBipku
3BOPOTHUX FPaHWYHUX CTaHIB 3a ekcnrnyaTauin-
HOK MpPUAATHICTIO;

MPUMITKA 1. [ns 6yaisens, Hanpuknag, 4acTto nos-
TOpOBaHa BenuyvHa BMOUPAETbCH Tak, WO TEPMIH 1T
nepesullieHHs cknagae 0,01 6asosoro nepiogy; Ang
pyxomMoro HaBaHTaXXeHHA Ha MOCTW 4acCTO MOBTOPHO-
BaHa Benu4yMHa OLiHI0ETbCA Ha 6asi nepiogy NoBTO-
PEHHS B OOVH TUXKOEHbD.

MPUMITKA 2. Pigko noBToptoBaHa BenuvyuHa, npeg-
cTaBneHa K JOBYTOK qjnfQy, BUKOPUCTOBYETLCA,
Wwob nepeBipUTH OesKi rpaHNYHI CTaHW ekcnyaTtauin-
HOK MPWAATHICTIO crneuianbHo Ans 3ani306eToOHHOro
HacTuny mocTa abo 3anisao6eTOHHUX YacTUH HacTUNy
mMocTa. Pigko noBToproBaHa BenuyMHa, BU3HaYeHa
TiNbKn ana OOPOXHbOro pPyxXoMOro HaBaHTa)XeHHA
(amB. EN 1991-2), Tennosoi aii (aus. EN 1991-1-5) Ta
BiTpoBoI Aii (auB. EN 1991-1-4), 6a3yeTbcs Ha nepioai
NOBTOPKOBAHOCTI B OOUH PiK.

(c) kBasinocTinHa BenuWuuHa, npeacTaBneHa Sk
BOBYTOK Y 5Q) , AKa BUKOPUCTOBYETHCA AN nepe-
BipPKM rPaHMYHOrO CTaHy 3a HEeCy4ow 34aTHICTHO,
BKITHOYaouM BUNAAKoBI Aii Ta ANns nepesipku 3B0-
POTHUX FPaHUYHUX CTaHIB 3a eKchnyaTauifHo
npuaatHicTio. KBasinocCTiHI  BENMUYMHN  TaKOX
BUKOPUCTOBYIOTLCSA A5 pO3paxyHKIB Ha Tpueani
BMNSIMBMW.
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NOTE See also EN 1991-1-7.

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

NOTE See also EN 1998.

(10) For multi-component actions the characteris-
tic action should be represented by groups of val-
ues each to be considered separately in design
calculations.

4.1.3 Other representative values of variable
actions

(1)P Other representative values of a variable ac-
tion shall be as follows:

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

(b) the frequent value, represented as a product
v 1Qy, 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 prod-
uct yinfQ, is used for the verification of certain ser-
viceability limit states specifically for concrete bridge
decks, or concrete parts of bridge decks. The infre-
quent 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
product vy »,Qy, used for the verification of ultimate
limit states involving accidental actions and for
the verification of reversible serviceability limit
states. Quasi-permanent values are also used for
the calculation of long-term effects.



MPUMITKA. [na HaBaHTaxeHb Ha NepekpuTTs B Oy-
JiBNsAX KBasinocTiiHa BenuuuHa, 3assu4an, Bubupa-
€TbCA TakK, WoO6 Jons yacy ii nepeBuLLEHHSA CTaHOBMa
0,50 6asoBoro nepiogy. Ak anbTepHaTMBa KBasinoc-
TilHa BenuynHa Moxe ByTu BU3HAYEHOI SIK CepeaHs
Benu4YMHa ansa BubpaHoro nepiogy vacy. Y Bunagky aii
BITPYy ab0 pyxOMOro HaBaHTaXKEHHS KBasinocCTilHa
BENMYUHA, K NpaBunio, NPUNMaETLCS PIBHOKO HYIHO.

4.1.4 MNpepcTaBneHHA Aji, NOB’A3aHOI 3i BTOMOIO

(1) Mogeni ana Agin, AKki NoB’si3aHi 3i BTOMOLO,
MOBUHHI ByTN TakMMmu, O BCTAHOBMEHI B BiAMoO-
BigHMX yactnHax EN 1991 ons Bu3HavyeHHs peak-
Uil KOHCTPYKLT 4O KONMBaHb HaBaHTaXEHb, BUKO-
HaHWX NS 3BUYaHMX KOHCTPPYKLIN (Hanpuknag,
OnNsl po3pi3HNX | HEPO3pPI3HMX MOCTIB, Garatono-
BEPXOBUX FHYYKUX CNopya Npu 4ii BiTpy).

(2) OAnsa KOHCTPYKUIN, WO 3HAaXoOATbCA 3a Mexa-
MM 00nacTi BUKOPUCTaHHA MOZENEN, BCTAHOB-
neHwnx y signosigHux YactnHax EN 1991, Buknu-
KaHi BTOMOI [Aii, NOBMHHI BU3Ha4yaTUCb 3a OL|iH-
KO pe3ynbTaTiB BMMIpiB abo eKBiBaneHTHUX
JOChigKeHb CNeKTpa OYvikyBaHUX AiN.

MPUMITKA. Ons posrnagy BignoBigHOro BMMvMBY Ha
MaTepianm (HaanKna,q, po3rndaa snnuBy cepegHboro

Hanpy>XeHHs abo HeniHiHoro Bnnuey), Ave. EN 1992 —
EN 1999.

4.1.5 NpepcraBNneHHA AUMHAMIYHUX AiN

(1) XapakTepucTuku i Mogerni HaBaHTaXXeHHSA npu
BTomi B EN 1991 BkntovatoTb edektn npucko-
PEHHS, BUKNUKaHI aismu, gki abo npegcraBneHi
HESIBHO B XapaKTepHUX HaBaHTaXEHHsX, abo
npeacTaBfieHi SIBHO 3aBAsKM MigBULLLEHOMY An-
HaMiYHOMY KoedilieHTy [0 XapaKTepUCTUYHUX
CTaTUYHUX HaBaHTaXeHb.

MPUMITKA. OGMeXeHHs LWoa0 BUKOPUCTAHHS LMX
MoZenen onucati B pisHnx yactmHax EN 1991.

(2) Konu anHamiyHi gji BUKNMKaOTb 3HA4YHE Npu-
CKOPEHHSA KOHCTPYKLUIT, crig BMKopucTatn uHa-
Mi4yHMI aHani3 cuctemun. Ame. 5.1.3 (6).

4.1.6 NeoTexHi4Hi Aii

(1)P FeoTexHiyHi gii cnig ouiHoBaTK y BiANOBIA-
HocTi 3 EN 1997-1.

4.1.7 Bnnne HaBKOJIMLWIHbLOIO cCepeAoBULLA

(1)P Bnnue HaBKOMWLLHBLOIO cepegoBulla Ha
OOBIOBIYHICTb KOHCTPYKLUii cnig 6patn o yearu
PaKTEPUCTUK, KOHCTPYKTUBHUX MApMHUMAIB i Ae-
TanbHOro NPOEKTYBaHHS.
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NOTE For loads on building floors, the quasi-perma-
nent value 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 deter-
mined as the value 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 structures 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 influ-
ence 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 char-
acteristic loads or explicitly by applying dynamic
enhancement factors to characteristic static
loads.

NOTE Limits of use of these models are described in
the various Parts of EN 1991.

(2) When dynamic actions cause significant ac-
celeration 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
accordance with EN 1997-1.

4.1.7 Environmental influences

(1)P The environmental influences that could af-
fect the durability of the structure shall be consid-
ered in the choice of structural materials, their
specification, the structural concept and detailed
design.
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MPUMITKA. EN 1992 — EN 1999 HapatoTb BianoBigHi
3axoan.

(2) Edpektn Big BANMBY HaBKOMULLIHLOIO Cepe-
JoBulla marTb Bpatucs 4o yeBaru Tam, ge ue
MOXITMBO, | MOBUHHI BYyTN ONUCaHi y KiNbKiCHOMY
BiJHOLLUEHHI.

4.2 BnacTuBOCTi maTepianiB Ta BUpobiB

(1) BrnacTtuBocTi matepianiB (BKMOYHO 3 I'pyH-
Tamm Ta Tipcbkummn nopogamu) abo Bupobis
NOBWHHI ByTU NpeAcTaBreHi XxapakTepUCTUYHUMM
3HayeHHAMYK (amB.1.5.4.1).

(2) Konu nepesipka rpaHU4HOro CTaHy 4yTnvBa
00 MiHNMBOCTI BNAaCTUBOCTI Matepiany, cnig spa-
XyBaTu BEPXHE Ta HWXKHE XapaKTePWUCTUYHI 3Ha-
YeHHA BracTUBOCTI MaTepiany.

(3) Akwo iHakwe He BcTaHoBNeHo, B EN 1991 —

EN 1999:

— [€ HWXHE 3Ha4YeHHsA BNacTUBOCTI Martepiany
abo BMpOOY He3adoBINbHE, XapakTePUCTUYHE
3HAYEHHS Cnig BU3HaAYaTW sIK BEMUYMHY KBaH-
1o B 5 %;

— [e BepXHe 3Ha4yeHHsi BNacTUBOCTI MaTtepiany
abo BMpPOOY HE3aJ0BINbHE, XapaKTEPUCTUYHE
3HAYEHHS Crif BM3HA4YaTU SIK BENTMYMHY KBaH-
Tmno B 95 %.

(4)P BennuumHu BRnactMBOCTi mMaTepiany MOBUHHI
BM3HA4YaTUCb i3 CTaHOAPTM30BaHMX BUMPOLY-
BaHb, BUKOHAHWX Yy BU3Ha4YeHUX ymosax. [lepe-
BOAHMI KOoeiLiEHT MOBUHEH BUKOPUCTOBYBATUCh
TaMm, Ae HeobxigHo, Wwob nepeTBOpUTU pesynb-
TaTM BUNpoOyBaHb Ha MOKa3HMKW, SIKi MOXYTb
OyTV MpUAHATUMM ONS BU3HAYEHHSA MOBEAIHKM
maTepiany abo BUpoby B KOHCTPYKLT abo r'pyHTi.
MPUMITKA. OuB. poagaTtok D Ta EN 1992 — EN 1999.

(5) Konn Hemae gocTtaTHIX CTaTUCTUYHMX OAHUX,
Wob BCTAHOBUTU XapakTEepPUCTUYHI 3HaYeHHS
BMNacTMBOCTI MaTepiany abo BMpoby, HOMIHamNbHI
3HAYEHHA MOXYTb OYTU MPUNHATMMMU SK Xapak-
TEPUCTUYHI 3Ha4yeHHs1 abo po3paxyHKOBi Benu-
YMHW BNACTMBOCTI MOXYTb OyTW BCTAHOBMEHUMMU
be3nocepeaHbo. Tam, e BepxHs abo HUXKHS PO3-
paxyHKOBI BEMMYMHWN BNACTUBOCTI MaTepiany abo
BUpoOy BCTaHOBNOWOTLCA 6e3nocepenHbo (Han-
puknag, koediuieHTn TepTd, KoedilieHTn 3aTy-
XaHHs1), BOHW MOBWHHI BMOBMpaTUCb Tak, LWo6
Ginbll HECNPUATNUBI BENUYMHU BNAUHYNN 6 Ha
BipOrigHICTb BMHUKHEHHS BigMOBIOHOrO rpaHnY-
HOrO CTaHy Yy CTYMEHi, CXOXXOMY Ha iHLWi po3pa-
XYHKOBI BEMUYUHN.
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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 quantitatively.

4.2 Material and product properties

(1) Properties of materials (including soil and
rock) or products should be represented by char-
acteristic values (see 1.5.4.1).

(2) When a limit state verification is sensitive to
the variability of a material property, upper and
lower characteristic values of the material prop-
erty should be taken into account.

(3) Unless otherwise stated in EN 1991 to

EN 1999:

— where a low value of material or product prop-
erty is unfavourable, the characteristic value
should be defined as the 5 % fractile value;

— where a high value of material or product prop-
erty is unfavourable, the characteristic value
should be defined as the 95 % fractile value.

(4)P Material property values shall be determined
from standardised tests performed under speci-
fied conditions. A conversion factor shall be ap-
plied where it is necessary to convert the test
results into values which can be assumed to rep-
resent the behaviour of the material 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 design values of a material or prod-
uct property are established 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, oe BMMaraeTbCs BEPXHS OLLiHKA MiLJHOCTIi
(Hanpuknag, AnNs BUKOPUCTAHHS PO3paxyHKOBMX
KpUTEpIiB i ANs MiLHOCTI 6eTOHY Ha po3TAr npu
po3paxyHkax pesynbTaTiB Henpamux gin), cnig
BpaxyBaTu XxapakTepUCTUYHE 3Ha4YEeHHS BEPXHbLOI
BEMUYMHU MILIHOCTI.

(7) 3MeHweHHA miyHoCTi MaTepiany abo onopy
BUpOOY MNOBWHHI po3rnaTaTuca K pesynbrart
BMMMBY AilA, O MOBTOPIOKOTLCHA, HaBeAEHUX Y
EN 1992 — EN 1999 i aki MoXyTb npuBecTn A0
3MEHLLEHHSA Onopy MPOTAroM Yacy BHaCrigoK
BTOMM.

(8) MapameTpm KOPCTKOCTI KOHCTPYKLi (Hanpuk-
nag, MoAynb NPYXHOCTI, KoediLieHTN NOB3y4OCTi),
KoediuieHT TemnepaTypHOro PO3LUMPEHHS MO-
BUHHI OYyTV NpeacTaBNeHNMU cepeaHiM 3HayeH-
HaM. [Ina BpaxyBaHHS TpMBaNoOCTi HABaHTaXeH-
HS Crig BUKOPUCTOBYBATU Pi3Hi BENTUYUHN.
MPUMITKA. Y gesknx Bunagkax ans Moayns npyx-
HOCTI 3aMmicTb cepeaHbOoro 3Ha4eHHA MOoXe 6yTI/1
npuiHATa HWXx4Ya abo BULLA BeNUUMHa (Hanpuknag, y
BMNaAKy BTpaTK CTIAKOCTI).

(9) BenuumHm BnactmeBocTen MaTepiany abo
BMpoGiB HaBegeHi B EN 1992 — EN 1999 Ta y
BiAMOBIOHMX TrapMOHi30BaHMX EBPOMNENCHLKNX
TEeXHIYHMX creyundikauisax abo iHWNX LOKYMEH-
Tax. FAKWOo BENUYMHU € B3ATMMU 3 CTaHOApTIB Ha
BUPI6 6e3 IHCTPYKLIN CTOCOBHO TIlyMaydeHHs Ha-
faHnx y EN 1992 — EN 1999, To noBWHHI BUKO-
pVCTOBYBaTMCh HAaNBIMbLL HECMPUATIINBI BEMUYUHM.

(10)P Tam, oe yacTkoBUIA KoediLlieHT Ana maTe-
pianie abo BMpoGIB HeOOXigHWI, cnig BUKOPUC-
TOBYBaTU 3HayeHHsl, B34ATi 3 3anacoMm, SKLWo
TiNbKN He iCHYe BinbLl NPUAHATHOI CTaTUCTUYHOI
iHdopMaLUii, Wwob ouiHUTU HagiHICTb BUBpPaHOT
BEMUYNHMW.

MPUMITKA. BignoBigHuii po3paxyHOK Moxe OyTu
NPUNHATUM TaM, Oe ICHYIOTb HEBU3HAYEHOCTI B 3ac-
TOCyBaHHi, abo martepiann/Bnupobu, Lo BUKOPUCTOBY-
IOTbCH.

4.3 N'eomeTpunUHi gaHi

(1)P l'eomeTpuyHi AaHi NpeacTaBnsoTLCA CBOIMU
XapaKTEPUCTUYHUMM 3HAYEHHSMU abo (Hanpuk-
naa, y Bunagky HegockoHanoctewn) 6esnoce-
pefHbO 3aBASKN X PO3PaxXyHKOBUM BeSIMYMHAM.

(2) Poamipu, BU3HaYeHi B NPOEKTYBaHHI, MOXYTb
NPUUMATUCH SIK XapaKTEPUCTUYHI 3HAYEHHS.
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(6) Where an upper estimate of strength is re-
quired (e.qg. 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 ther-
mal 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 account (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 be-
ing given in EN 1992 to EN 1999, the most ad-
verse values should be used.

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

NOTE Suitable account may be taken where appropri-
ate 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.
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(3) Tam, ge ix cTaTMcTU4He po3nogineHHst gobpe
BiOME, MOXYTb BMKOPUCTOBYBATUCb BENUYUHU
reoMeTpudHMX po3mipis, WO BignoBigaloTb 3aga-
HOMY KBaHTWIIO CTaTUCTUYHOIO PO3MOAINEHHS.

(4) HepockonanocTi, gki cnig BpaxyBaTu npu
NPOEeKTYyBaHHi enemMeHTiB KOHCTPYKLUIi, HaBedeHi
B EN 1992 — EN 1999.

(5)P Oonyctumi BigxvneHHsa Ans 3’€4HaHUX yac-
TUH, WO 3pobneHi 3 pisHUX MaTtepianis, NOBUHHI
OyTn B3AaEMHO CYyMICHUMMW.

Po3ain 5 KOHCTPYKTUBHUNA PO3PAXYHOK
TA NMPOEKTYBAHHSA 3A 4OMOMOI OO
BUMNPOBYBAHb

5.1 KOHCTPYKTMBHUI pO3paxyHOK

5.1.1 KoHCTpyKTMBHE MoAentoBaHHs

(1)P Po3paxyHKk/ NMOBUHHI BUKOHYBATUCS 3 BUKO-
PUCTaHHAM NPUAATHUX PO3PaxyHKOBMX MOLENEN,
SKi BKMOYaloTb BigMNOBIAHI NepeMiHHi.

(2) BnbpaHi po3paxyHKkoBi Mogeni NOBUHHI Npuii-
MaTucs Anga nependadveHHs NoBeaiHKU KOHCTPYK-
uii 3 npMaaTHUM piBHEM TOYHOCTI. PO3paxyHKOBI
MOAeni MOBWHHI TakoX BiAMOBIAATU TPAHUYHUM
CcTaHaM. Lo po3rnsgatTbCes.

(3)P PospaxyHkoBi mogeni noBuHHi 6asyBaTuch
Ha cTanii iHXeHepHin Teopii Ta npakTuui. AKWwo
HeoOXigaHO, BOHWM MOBMHHI NEPEBIPATUCH EKCNEPU-
MEHTaIbHUM LUNAXOM.

5.1.2 CtaTunyHi gii

(1)P MogentoBaHHsA ANg CTaTUYHUX i NOBUHHE
6asyBaTuCb Ha BiANOBIAHOMY BMOOPI 3aNEXHOCTI
cuna-gedopmalia 4ns enemMeHTiB Ta IX 3'eaHaHb
i Mibk enneMeHTaMu Ta rpyHTOM.

(2)P M'paHuyHi ymoBHU, LLIO BUKOPUCTaHi B Moaeni,
NOBMHHI BigoOpaxaTtu Ti, sKi MatoTb MicLie B KOH-
CTPYKLUIT.

(3)P Bnnue 3miweHb Ta gechopmadin cnig spa-
XOBYBaTW B KOHTEKCTI NEepeBipOK rpaHNYHMX cTa-
HiB, SKLLO BOHW NPM3BOAATb A0 3HAYHOro 30iNb-
LUEeHHs pe3ynbTaTy Ain.

MPUMITKA. BignosigHi metogu aHanisy BnnuBy ge-
dopmauii HagaHi B EN 1991 — EN 1999.

(4)P Henpsami gii noBuHHI ©yTn 3acTtocoBaHi B
TakuUx po3paxyHkKax:
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(3) Where their statistical distribution is suffi-
ciently 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 ac-
count 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.

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 appro-
priate structural models involving relevant vari-
ables.

(2) The structural models selected should be
those appropriate for predicting structural behav-
iour with an acceptable level of accuracy. The
structural models should also be appropriate to
the limit states considered.

(3)P Structural models shall be based on estab-
lished engineering theory and practice. If neces-
sary, 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-de-
formation relationships of the members and their
connections and between 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 ulti-
mate limit state verifications if they result in a sig-
nificant 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:



— NiHINHO-NPYXHOMY po3paxyHKy, ©e3nocepea-
HbO abo Yepes ekBiBaneHTHI cunn (BUKOpUC-
TOBYIOUM BiAMOBIAHI BigHOWEHHS MoAaynis, Ae
Le OOpeYyHo);

— HeniHinHOMY po3paxyHKy 6e3nocepeaHbo Ye-
pes3 BUKInuKaHi gedopmadii.

5.1.3 OvHamivHi gii

(1)P KoHcTpykTuBHa Mogenb, LIO BUKOPUCTOBY-
€TbCS N5 BU3HAYEHHS BANMBY Aii, NOBUHHA OyTH
BCTaHOBIEHa, BPaxoBY4M BCi BiANOBIAHI KOHCT-
PYKTUBHI enemMeHTH, iX Macy, MILHICTb, XOpCT-
KiCTb i XapakTepuCTukm gemndipyBaHHsi, a Takox
YCi 3Ha4YMMi HEKOHCTPYKTMBHI ernemMeHTn 3 iX
BNaCTMBOCTSAMM.

(2)P MpaHWM4Hi ymOBMU, LLIO BUKOPUCTaHI B Moaeni,
NOBWHHI BigoOpaxaTtu Ti, ki MatoTb MicLie B KOH-
CTPYKLUT.

(3) Ko € npunHATHMM po3rnggatv UHaMiYHi
[ii 9K KBasicTaTU4Hi, AMHAMIYHI CKNaaoBi MOXHa
po3rnsgaTn abo BKNoYaum ix 4o CTaTUYHUX Be-
nn4YMH, abo WAXOM BUKOPUCTAHHS eKBiBaneHT-
HUX OUHAMIYHUM OiSM NigBULLYHYMX KoedillieH-
TiB 40 CTaTUYHMX OiN.

MPUMITKA. [Ona peskux AnHaMiYHMX MigBULLYOYNX
KoeqilieHTiB BU3HAYaTbCH BIACHi 4acToTW.

(4) Y Bunagky B3aemogii rpyHT-cnopyna, BHECOK
I'PYHTY MOXe ByTV 3MoLenboBaHNM 3aBOSKN BU-
KOPUCTaHHIO BiAMOBIAHMX €KBiBANEHTHUX MPYXXUH
Ta gemndepis.

(5) Oe € npuHATHUM (Hanpuknag, ons Bibpadin,
BUKMMKAHMX BITPOM abo CENCMIYHUMK OissMun), Ui
Ail MOXyTb OYTU BM3HAYEHUMW LUNAXOM pO3pa-
XYHKY 3 BMKOPUCTaHHAM BriacHUX popM, Gasyto-
YMCb Ha MNIHIMHOCTI MaTepianiB Ta reoMeTpUYHMNX
XapakTepucTuk. Ona KOHCTPYKUIW, $Ki MawTb
CTaHOapTHi reOMEeTPUYHI PO3Mipu, XKOPCTKICTb Ta
po3Mogin mac 3a yMOBM, LLO BPaxXOBYETbCS TiNbKM
OCHOBHa bopma KonuBaHb, OeTarbHO po3pob-
NEHNA pPO3pPaxyHOK 3 BUMKOPUCTaAHHSAM BIACHUX
dopM Moxe OyTM 3aMiHEHUM pO3paxyHKOM 3
€KBiBaNeHTHUMWN CTaTUYHUMW OisMUA.

(6) OnHamivHi aii Takox MOXyTb OyTW Bupaxe-
HUMWM BIiONoOBIAHO A0 060cCTaBMH Ha OCHOBI
JVHaMiKn 3MiH abo B YacTOTHI obnacTi i HagaHi
K OUMHaMIYHI XapaKTepUCTUKK, WO BU3HAYEHI
BiANOBIAHMMM MEeTOodaMM.
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— inlinear elastic analysis, directly or as equiva-
lent forces (using appropriate modular ratios
where relevant);

— in non-linear analysis, directly as imposed de-
formations.

5.1.3 Dynamic actions

(1)P The structural model to be used for determin-
ing the action effects shall be established taking
account of all relevant structural members, their
masses, strengths, stiffnesses and damping cha-
racteristics, and all relevant non structural mem-
bers with their properties.

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

(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 applying equivalent dynamic amplifi-
cation factors to the static actions.

NOTE For some equivalent dynamic amplification fac-
tors, the natural frequencies are determined.
4) In the case of ground-structure interaction, the
contribution of the soil may be modelled by appro-
priate equivalent springs and dash-pots.

(5) Where relevant (e.g. for wind induced vibra-
tions or seismic actions) the actions may be de-
fined by a modal analysis based on linear material
and geometric behaviour. For structures that
have regular geometry, stiffness and mass distri-
bution, provided that only the fundamental mode
is relevant, an explicit modal analysis 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
frequency domain, and the structural response
determined by appropriate methods.
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(7) Tam, ge guHamivHi 4ii BUKNuMKaTb Bibpauii 3
amnniTygot abo YactoTamu, WO MOXYTb nepe-
BULLMTM BUMOMN eKchnyaTauiiHOI nNpuaaTHOCTI,
noBMHHa OyTM BMKOHaHa nepesipka rpaHNU4HOro
CTaHy 3a ekcrnyatauiiHo NpUaaTHICTIO.

MPUMITKA. KepiBHMUTBO LOAO OLHKM LIMX FpaHuy-

HUX CTaHiB HagaeTbca B gopgatky A Ta EN 1992 —
EN 1999.

5.1.4 Po3paxyHOK npu Noxexi

(1)P KOHCTPYKTMBHUIN pPO3paxyHOK MNPU MNOXeXi
noBuHeH 6a3yBaTNCHA Ha PO3PaXYHKOBUX MOXEX-
HUX cueHapiax (ame. EN 1991-1-2) i noBuHeH
po3rnsgaTn Mogeni 3pocTaHHs TemnepaTtypu B
MeXXax KOHCTPYKLi, TaKoX SK | Mmogeni MexaHiuHoi
pOBOTN KOHCTPYKLi Npy 36inbLUEHHI TeMnepaTypu.

(2) XapakTtepucTtuku, ki BUMararTbCH Bif KOH-
CTPYKUji, WO niggaHa Aii noxexi, NoBUHHI ByTK
nepesipeHi 3a JOMOMOrol 3aranbHOro pospa-
XYHKY KOHCTPYKLT, pO3paxyHKy By3niB 3'eqHaHHS
ab0 po3paxyHKy erneMeHTa KOHCTPYKLT, a TakoX 3
BMKOPUCTAHHAM TabrnuyHux gaHux abo pesynb-
TaTiB BUNpobyBaHb.

(3) PoboTa koHCTpyKLUii, WO niggaHa aii noxexi,
NnoBMHHa OYyTWU OLIHEHOW, BPaxoBYyO4YM OAHO 3
OBOX:

— HOMiHanNbHUIN BNNMB NoXxexi abo

— 3MOJeNbOBaHUIN BNIMB NOXEXI,

a TakoX CynyTHIX 4in.

MPUMITKA. [ue. Takox EN 1991-1-2.

(4) CtaTnyHy poBOTY KOHCTPYKLIT 3@ NigBULLIEHOI

TemnepaTtypu cnig ouiHBaTW BIiANOBIOHO A0

EN 1992 — EN 1996 ta EN 1999, saki HagatoTb

TennoBi Ta KOHCTPYKUINHI MogenNi AN po3paxyHKy.

(5) Tam, ge NpUAHATHO Ana cneundidHnx maTte-

pianis Ta MeToLiB OLiHKM:

— Tennosi Mogerni MoXyTb 6adyBaTuUCb Ha npwu-
nyLleHHi ogHopigHoi abo HeogHOPIAHOT Tem-
nepaTypu B Mexax NnornepeyHoro nepepisy Ta
B3[OBX €NEMEHTIB;

— KOHCTPYKTUBHI MOAenNi MOXyTb OyTn 0OOMEXeHI
PO3paxyHKOM OKPEMMX €NEMEHTIB ab0o MOXYTb
BpaxoByBaTW B3aEMOLil0 MK erneMeHTamu
KOHCTPYKLUii NPU BUHUKHEHHI NOXEXi.

(6) Mogeni MexaHi4HOi pobOTH ENEMEHTIB KOHCT-
PYKUii Npy MNigBULLIEHMX TemnepaTypax MOBUHHI
OyTn HENIHINHUMN.

MPUMITKA. Ous. Takox EN 1991 — EN 1999.
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(7) Where dynamic actions cause vibrations of
a magnitude 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 behaviour of the
structure at elevated temperature.

(2) The required performance of the structure ex-
posed to fire should be verified by either global
analysis, analysis 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 tem-
peratures 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 assump-
tion of a uniform or a non-uniform temperature
within cross-sections and along members;

— structural models may be confined to an analy-
sis of individual members or may account for
the interaction between members in fire expo-
sure.

(6) The models of mechanical behaviour of struc-
tural members at elevated temperatures should
be non-linear.

NOTE See also EN 1991 to EN 1999.



5.2 MpoeKkTyBaHHA 3 4OMNOMOIOH
BUNpobyBaHb

(1) MNpoekTyBaHHA Moxe Ba3yBaTuCb Ha KOMOi-

HaLii BMNnpobyBaHb Ta po3paxyHKiB.

MPUMITKA. BunpobyBaHHA MOXe BWKOHYBaTKCb,

Hanpuknag, 3a Takux o6CTaBuH:

— SKLWO HeMae afeKkBaTHOI po3paxyHKOBOI Moaeni;

— SIKLIO BMKOPUCTOBYETLCS BENMKA KiNbKICTb CXOXMX
KOMIMOHEHTIB;

— Wo6 niaTBEPANTU LUNSIXOM KOHTPOSBHOI NEPEBIPKM
npuNyLeHHs, ki 6ynu 3pobneHi Npn NPOeKTyBaHHI).

[Owvs. npopaTtok D.

(2)P PesynbTatu npoekTyBaHHS 3a LOMOMOroOH
BUNpoOyBaHb MOBWHHI OOCATHYTUM piBHA Hagin-
HOCTIi, WO HeobXigHO Ans BiOAMNOBIAHOI MPOEKT-
HOT cuTyauii. CTaTUCTUYHA HEBU3HAYEHICTb, 9Ka
obymoBneHa 0OMeXeHOI0 KiNbKiCTIO pe3ynbTaTiB
BunNpobyBaHb, MOBMHHA BYTU BpaxoBaHa.

(3) MoBuWHHI BUKOpPUCTOBYBaTUCHA YaCTKOBI Koedi-
LieHTM (BKIKOYHO 3 KoedilieHTaMy anga HeBU3Ha-
YyeHocTen mMoaeni), siki € NOpPIBHANbHMMM 3 Koedi-
LieHTamu, wo 3actocoBaHi BEN 1991 —EN 1999.

Po3nin 6 NEPEBIPKA 3A METOJOM
YACTKOBUX KOE®ILIEHTIB

6.1 3aranbHi NONMOXeHHSA

(1)P Konu BMKOPUCTOBYETLCA METO YaCTKOBUX
KoeqpiLieHTiB, HEOOXiAHO MepeBIpUTH, WO B YCiX
Bi4MOBIOHMX PO3PaxyHKOBUX CUTyauUisgX Hemae
nepeBULLIEHHSA BIAMOBIOHUX rPAHUYHUX CTaHIiB Npu
pO3paxyHKOBMX BENUYMHaX Aii abo BNAMBIB OiN i
onopy, siki BUKOPUCTOBYIOTLCA B PO3paxyHKOBUX
mMogensx.

(2) Ons BMOpaHMX NPOEKTHUX CUTyaLin i Bigno-
BiAHNX FPaHMYHUX CTaHIB oKpeMi Ail cnig noea-
HyBaTW A5 KPUTUYHMX CNOSTyYEeHb HaBaHTaXeHb
Tak, SIK geTanbHO BM3HAYEHO Yy LIbOMY pPO3Aifi.
OpHak fii, wo He BigdyBaTUMyTbCS O4HOYACHO,
Hanpwkniag, BHacnigok gisnvHmux NpuymrH, He cnig
po3rnagaTn pa3om y koMOiHaui.

(3) PospaxyHkoBi BenuuMHuM cnig OTpuMMyBaTu
3aBOSAKN BUKOPUCTAHHIO:

— XapakTepucTuyHux abo

— iHWWX penpe3eHTaTMBHMX 3HaYEHb

B KOMOiHaUji 3 4acTkOBUMM Ta iHWUMK Koedi-
UieHTamu, 9K BU3HAYEeHO B LbOMY po3Aini Ta
EN 1991 — EN 1999.
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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

following circumstances:

— if adequate calculation models are not available;

— if a large 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 situation. The statistical uncertainty due to
a limited number of test results shall be taken into
account.

(3) Partial factors (including those for model
uncertainties) 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 relevant limit state is exceeded when design
values for actions or effects of actions and
resistances are used in the design models.

(2) For the selected design situations and the rel-
evant limit states the individual actions for the crit-
ical load cases should be combined as detailed in
this section. However actions that cannot occur
simultaneously, for example due to physical rea-
sons, should not be considered together in combi-
nation.

(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.
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(4) Moxe B6yTy NpUNHATHUM Ge3nocepeHbO BU3-
HaYUTW PO3PaxyHKOBI BEMUYUHW, NPY LIbOMY Crig
BMOpaTW BENUYMHWY, B3ATI 3 3anacom.

(5)P PospaxyHkoBi BenuumHu, siki 6esnocepen-
HbO BM3HA4YeHi HA CTATUCTUYHIA OCHOBI, MOBUHHI
MaTu LLOHaANMEHLLE TakUK e CTYNiHb HagiNnHOCTI
ONS Pi3HUX TPaHUYHMX CTaHiB, SIK BU3HA4YeHO
YacTKOBMMWU KoedpiuieHTamKn, §ki HaBegeHi y
LbOMY CTaHOapTi.

6.2 ObMexeHHA

(1) BactocyBaHHsa [MpaBun BUKOPUCTAHHSA, LLO
HaBegeHi B EN 1990, obmexeHe nepesipkamu
rPaHNYHMX CTaHIB 3a HECYYOIO 30aTHICTIO Ta eKc-
nnyaTauinHO NPUOATHICTIO KOHCTPYKLUIN npu aii
CTaTUYHOrO HaBaHTaXEHHS, BKMOYHO 3 BuUNad-
KaMu, e QUHaMIYHUIA BB OLLIHIOETLCSA 3 BUKO-
PUCTAHHAM €eKBiBaneHTHUX KBasiCTaTUYHMX Ha-
BaHTa)XeHb Ta MigBULLYIOYNX OUHAMIYHUX Koedi-
LiEHTIB, BKITIOYHO 3 BITPOBUM HaBaHTAXEHHAM
abo pyxoMMM HaBaHTaXeHHAM. [ns HemiHinHMX
pO3paxyHKiB Ta po3paxyHKiB Ha BTOMY ChiJ, BUKO-
pucToByBaTW crneuianbHi Npasuna, ski HaBegeHi
B pi3HMx YactnHax EN 1991 — EN 1999.

6.3 Po3paxyHKOBi BeNIM4UHMU

6.3.1 Po3paxyHKOBi Benu4nHu Ain

(1) PospaxyHkoBa BenunuunHa Fy gil F B 3aranb-
HOMY BUrMsAi MoXe OyTu BUpaxeHa K

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

(5)P Design values directly determined on statisti-
cal 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 stan-
dard.

6.2 Limitations

(1) The use of the Application Rules given in
EN 1990 is limited to ultimate and serviceability
limit state verifications 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
expressed in general terms as :

Fg =v¢Frep (6.1a)
3 with:

Frep = WFk. (6.1b)
ae: where:

Fy — xapakTtepucTuyHa BenuynHa gii.

Frep — BiONoOBigHE penpeseHTaTMBHE 3HAYEHHS
aii.

Yf — YacTKoBUM KoediuieHT Ana Aii, wo 6epe Ao
yBarn BIipOrigHIiCTb HECNPUATINBUX BiOXWUMEHb
BESIMYUH AN Big penpes3eHTaTUBHUX 3HAYEHb.

v — 1,00 a6o y g, y 1a60 vy 5.

(2) Onsa cencmivHUX Gt po3paxyHKoBa BENNYMHA
AEg NOBWHHA BM3HaYaTUCb 3 BpaxyBaHHSM PoO-
OOTM  KOHCTPYKUil Ta iHWMX  BigMoOBIOHUX
KpuTtepiis, aetanizoaHnx B EN 1998.
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Fy is the characteristic value of the action.

Frep is the relevant representative value of the ac-
tion.

vf is a partial factor for the action which takes ac-
count of the possibility of unfavourable deviations
of the action values from the representative val-
ues.

v is either 1,00 or y ¢, w4 Ory».

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



6.3.2 Po3paxyHKOBi BeNIM4MHU BNNUBY Ail

(1) Onsa BM3HAYEeHOro CnonyYeHHs HaBaHTaXeHb
pO3paxyHKOBI BENMYMHM BANMBY AN (Ey) MOXYTb
OyTu B 3aranbHOMy BUIMSAI BU3HAYEHi SK
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6.3.2 Design values of the effects of actions

(1) For a specific load case the design values of
the effects of actions (E4) can be expressed in
general terms as:

Eq =vsaE{vf,Frepiiaq }i=1, (6.2)
ae: where:
dg — PO3paxyHKOBi BENNYMHU TEOMETPUYHMUX ayis the design values of the geometrical data
AaHunx (oue. 6.3.4); (see 6.3.4) ;
Ysg — YacTKoBUM KoedilieHT, WO BpaxoBye Ysq is a partial factor taking account of uncertain-
HEBU3HAYEeHOCTI: ties:

— MOZENIBaHHI BNNuBY Ain;

— Yy AedKux Bunagkax y MogerntoBaHHi gin.
MPUMITKA. B GinbL 3araneHoMy BUNagKy BAAvVBK Ain
3anexaTb BiJ BacTMBOCTEN MaTtepiany.

(2) Y BinbLiocTi BUNnagkie MoXxyTb OyTn 3pobneHi
TaKi CpOLLEHHS:

— in modelling the effects of actions;

— in some cases, in modelling the actions.
NOTE In a more general case the effects of actions de-
pend on material properties.

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

Eq =E{vF,iFrep,i;aq }i =1, (6.2a)
ae: with:
YEi =YSd X Vfi (6.2b)

MPUMITKA. Konn ue € NpURHATHUM, ToBTO Konu
BpaxoBaHi reoTexHiyHi Aii, 4acTkoBi KoemilieHTn v ;
MOXYTb OyTM 3aCTOCOBaHI 4O BNAMBY OKPEMUX Ai abo
TiMbKW OOWMH BIANOBIAHWUN KOEMILIEHT yr MOXe B6yTu
rnobanbHO 3aCTOCOBaHWA OO pe3ynbTaTy KoMOGiHauil
Jin 3 BIQNOBIAHMMYM YaCTKOBUMM KoedoillieHTamu.

(3)P Komun cnig po3pisHATU CNpuATAnBUA Ta
HeCnpUATNUBUN BNIIUB MOCTIMHUX AN, CNif BUKO-
pucToByBaTW ABa Pi3HWUX YaCTKOBMX KOeILEHTH
(YGj,inf T3 YGj,sup)-

(4) Ons HeniHinHOro pospaxyHky (To0To Konwu
3B’S130K MiXX AisiMK Ta iX pe3ynbTaToM He € MiHin-
HUM) MOXYTb BYTW PO3rNAHYTUMM TaKi CNPOLLEHi
npaBuna y BUNaaKy OAHiel nepesaxato4oi ail:

a) konu pesynbTat Aii 36inbwyetbea GinbLue
camofi fii, cnig BUKOPUCTOBYBATU YaCTKOBUM Koe-
diLiEHT y£ 0O penpe3eHTaTUBHOT BENMYUHU fii.
b) konu pesynbTat Ail 30iNbLIyeETHCA MeHLUE
camofi gii, cnig BUKOPUCTOBYBATK YaCTKOBUM Koe-
diliEHT Y A0 pesynbTaTty, WO BUKINKAHWUI per-
pe3eHTaTMBHUM 3HAYEeHHAM Ail.

MPUMITKA. 3a BUHATKOM BUCAYNX, BAHTOBUX Ta MEM-
OpaHHMX KOHCTPYKLUiN BiNbLUiCTb KOHCTPYKLUiN abo ene-
MEHTIB KOHCTPYKL,i BiGHOCUTBLCS A0 KaTeropii a).

(5) Y BuMnagkax, konu GinbLl gOCKOHaMi MeToam
aeTtanisoBani y BignosigHmux EN 1991 — EN 1999
(Hanpwvknag, onsa nonepeHbO HanpyXeHUX KOH-
CTPYKLiRN), BOHM NOBWHHI BUKOPUCTOBYBaTUCh Ha-
Jawoun nepesary nepeg 6.3.2(4).

NOTE When relevant, e.g. where geotechnical actions
are involved, partial factors vy ; can be applied to the
effects of individual actions or only one particular factor
v£ can be globally applied to the effect of the combina-
tion of actions with appropriate partial factors.

(3)P Where a distinction has to be made between
favourable and unfavourable effects of perma-
nent actions, two different partial factors shall be
used (yg; inf @aNd YG;, sup)-

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

a) When the action effect increases more than the
action, the partial factor y£ should be applied to
the representative value of the action.

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

NOTE Except for rope, cable and membrane struc-
tures, most structures or structural elements are in cat-

egory a).

(5) In those cases where more refined methods
are detailed in the relevant EN 1991 to EN 1999
(e.g. for prestressed structures), they should be
used in preference to 6.3.2(4).
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6.3.3 Po3paxyHKOBi BeIlM4MHU BrlacCTUBOCTEN
martepiany abo BUpoOy

(1) PospaxyHkoBa BenuumMHa Xy BNacTUBOCTI
maTepiany abo BMpoOy B 3aranbHOMY BWUrMsAi
Moxe ByTu BUpaxeHa, sk

ne:

X, — XapakTepuUCTU4Ha BeNMYMHa BMACTMBOCTI

maTepiany abo Bupoby (aus. 4.2(3));

N — CepedHs BenuuMHa nepeBOAHOro Koediui-

EHTA, KU BpaxoBye

— o06’eMHUMI Ta MaclTabHU hakTopu,

— BNSIMB BOSIOrOCTi Ta TeMnepaTtypu Ta

— Oyapb-AKi iHWI BiANOBIAHI NapameTpu;

Ym — YacTKoBUWA KoedilieHT Ans BnacTUBOCTI

maTepiany abo Bmpoby, o6 BpaxyBaTu:

— MOXINUBICTb  HECMPUATIMBOIO  BiOXWUIEHHS
BMacTMBOCTI MaTepiany abo BMpoOOYy Bif iX
XapakTePUCTUYHOT BENTUUNHM;

— BWMNagKoBY YaCTKy NepeBOAHOro KoeqilieHTa .

(2) Ak anbTepHaTuBa, y BiANOBIOHMX BMNagKax

nepeBoaHUI KoedilieHT 1| MoXe:

— OyTW HesiBHO BpaxoBaHMM Yy paMKax camoi
XapaKkTEPUCTUYHOI BENNYMHN abo

— BWKOPWCTOBYBATU Y, 3aMiCTb v, (AunB. dop-
mMyny (6.6b)).

MPUMITKA. Po3spaxyHKoBa BeNMYMHA MOXE BCTAHOB-

roBaTUCh TakKUMKM 3acobamu, sik:

—  eMMipUYHUMU 3aNEXHOCTAMM 3 BUMIPSHUMN Di3ny-
HUMUK BriacTUBOCTSMU abo

— 3 XiMiyHoro cknagy abo

— 3 nonepegHboro goceigy abo

— 3 BENUYMHM, WO HagaHa B EBPOMNENCHKUX CTaH-
AapTax abo iHWKX BigNOBIgHNX AOKYMEHTaXx.

6.3.4 Po3paxyHKOBi BefIM4UHU FreOMeTPUYHUX
OaHux

(1) Po3paxyHKOBi BEMUYUHN FEOMETPUYHMX SAHMX,
TaKi IK PO3Mipy eNEMEHTIB, LLIO BUKOPUCTOBYHOTHCSA
Ansi OLLiHKX BNAUBY Aiin Ta/abo onopy, MoXyTb ByTn
npeacTaBneHMMN HOMIHANBHUMU 3HAYEHHAMM:

6.3.3 Design values of material or product
properties

(1) The design value Xy of a material or product
property can be expressed in general terms as:

=0k, (6.3)

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 tak-

ing 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

property to take account of:

— the possibility of an unfavourable deviation of a
material or product property from its character-
istic value;

— the random part of the conversion factor n .

(2) Alternatively, in appropriate cases, the conver-

sion factor n may be:

— implicitly taken into account within the charac-
teristic value itself, or

— by using y,, instead of v, (see expression
(6.6b)).

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
appropriate documents.

6.3.4 Design values of geometrical data

(1) Design values of geometrical data such as
dimensions of members that are used to assess
action effects and/or resistances may be repre-
sented by nominal values:

dg =dnom (64)

(2)P Konu BnnuB BigxmneHb B reOMeTpUYHUX JaHMX
(Hanpuknag, HETOUYHICTb Yy NPUKNagaHHI HaBaH-
TaXeHHs1 ab0 PO3MilLleHHs OMop) Ha HaAiHICTb
KOHCTPYKLUii € 3Ha4YHUM (Hanpvknag, BB Apy-
roro nopsaky), To po3paxyHKOBi BEMUYMHU TEo-
METPUYHNX JaHUX MOBWUHHI OyTW BU3HAYEHNMMU:
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(2)P Where the effects of deviations in geometri-
cal data (e.g. inaccuracy in the load application or
location of supports) are significant for the reliabil-
ity of the structure (e.g. by second order effects)
the design values of geometrical data shall be de
fined by:
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dg =0pom TAG, (6.5)

ne:

Aa BpaxoBye:

— MOXIMBICTb HECNPUATIMBUX BiAXUNEHb Bi Xa-
paKTEPUCTUYHNX abO HOMIHANbHUX BEMUYNH;

— CYKYMNHWUM pe3ynbTaT 04HOYACHOIMO0 BUHUKHEH-
HA OeKiNTbKOX reOMeTPUYHUX BiOXWUMEHb.

MPUMITKA 1. a4 MOXe TakoxX npeacTaBnsT reomeT-

PUYHI HE,OCKOHANOCTI, A€ dpom =0 (To6TO, Aa = 0).

MPUMITKA 2. Konu BignosigHi EN 1991 — EN 1999

nepenbavaroTb 4O04ATKOBI YMOBU.

(3) Bnnue iHWKX BiaXnneHb OXOMMETLCA YacT-

KoBMMU KoedilieHTamun

— 3 6oky Aii (yg) Ta/abo

— 3 BOKy MiLHOCTI (Y )-

MPUMITKA. Jonyckn, BU3Ha4eHi y BiANOBIAHUX CTaH-

JapTax uwoao 3BedeHHsi, HaeegeHi B EN 1990 —
EN 1999.

6.3.5 Po3paxyHkoBa MiLHiCTb

(1) PospaxyHkoBa MiLHICTb Ry MOXe BMpaXaTucCb
y Takin popmi:

where:

Aa takes account of:

— the possibility of unfavourable deviations from
the characteristic or nominal values;

— the cumulative effect of a simultaneous occur-
rence of several geometrical deviations.

NOTE 1 a4 can also represent geometrical imperfec-

tions where a,o,=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 (yy).

NOTE Tolerances are defined in the relevant stan-

dards on execution referred to in EN 1990 to
EN 1999.

6.3.5 Design resistance

(1) The design resistance Ry can be expressed
in the following form:

X .
Ry = —1 R{de ;Gd} = LR nj L;ad i=1, (6.6)
YRd YRd m,i
ne: where:

YRd — YacTKOBMIN KOewmiLieHT, AKWN OXOnnoe
HEeBUW3HaYeHICTb y MoAeni onopy, nrc reoMmeT-
PUYHI BiAXWMEHHS, SIKLLO BOHU 3MOAeESbOBaHi He
aetanbHo (ouB. 6.3.4(2));

X4 i — PpO3paxyHKkoBa BefMyMHa BACTMBOCTI
maTepiany i.

(2) MoxxyTb ©yTK 3pobneHi Taki cnpoLyeHHs dop-
Mynu (6.6):

YR4 IS a partial factor covering uncertainty in the
resistance model, plus geometric deviations if
these are not modelled explicitly (see 6.3.4(2));

Xgq i is the design value of material property i.

(2) The following simplification of expression (6.6)
may be made:

Ry —Rin 2k cayliz1, (6.6a)
YM.,i
ae where:
YMi =YRd X Ymii (6.6Db)

MPUMITKA. n;moxe GyTv BKNOYEHUM [0 vy j, AMB.
6.3.3.(2)

(3) Ha Bigminy Big dopmynu (6.6a) pospaxyH-
KOBWUI Onip MoXe OyTn oTpumMaHuin 6eanocepea-
HbO 3 XapaKTEPUCTUYHOIO 3HAYEHHS ornopy MaTe-
piany abo Bupoby 6e3 geTanbHOro BU3HaAYEHHS
pO3paxyHKOBMX BeMUYMH ANs OKpemmnx 6asoBumx
nepemiHHMX, BUKOPUCTOBYHOYM:

NOTE n; may be incorporated in y,, ;, see 6.3.3.(2).

(3) Alternatively to expression (6.6a), the design
resistance may be obtained directly from the char-
acteristic value of a material or product resis-
tance, without explicit determination of design
values for individual basic variables, using:
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Ry

MPUMITKA. LUe npugatHe pana enemeHTtiB abo
BMpOOGIB, O BWUrOTOBIEHI 3 OOHOPIAHOrO Marepiany
(Hanpuknag, cTani), a TakoX BUKOPUCTaHE Yy B3aEMO-
3B'3Ky 3 gogaTkom D "lpoekTyBaHHA 3a OOMOMOIOH
BMNpoOyBaHb".

(4) Ha BigmiHy Big dopmyn (6.6a) Ta (6.6¢), ons
KOHCTPYKUi ab0 enemeHTiB KOHCTPYKLIN, Lo
pPO3paxoBYyHOTbCA 3 BUMKOPUCTAHHAM HEIiHINHNX
MeTOo[iB, Ta L0 CKnaaarTbes 3 OiNbLLU HiXX 0aHOro
mMaTepiany abo e BMacTUBOCTI I'PYHTIB BKIHOYEHI
00 pOo3paxyHKOBOro oropy, 4515 po3paxyHKOBOro
Ornopy MoXe BUKOPUCTOBYBaTUCh Taka hopmyna:

TMA

1 Tma1,
Ryq = R{mxkj; M Xk 1) s Gd} ,

MPUMITKA. Y peskux Bunagkax po3paxyHKOBWUIA onip
MOXe BCTaHOBMOBaTMCA 6e3nocepeHbo, NpunMmarym
YaCTKOBI KoediLieHTU 4O NOKa3HWKIB OKPEMOro Ornopy,
AKi 0OyMOBIEHi BMacTMBOCTAM marepiany.

6.4 'paHNYHi cTaHX 3a Hecy4oro 30aTHICTIO

6.4.1 3aranbHi NnoNoXeHHA

(1)P ToBMHHI NepeBipsATUCA Taki rpaHUYHI CTaHn

3a HeCy4olo 34aTHICTHO:

a) EQU: BrpaTa ctaTnyHol piBHOBaru KOHCTPYKLii

SIKOCTI XKOPCTKOro Tina, ae:

— Hes3HauHi Bapiauii y BenmyuHi abo npoctopo-
BOMY poO3TallyBaHHi i Ans OKpeMoi nepLuo-
NPUYNHU € 3HAYHMMU Ta

— MIUHICTb KOHCTPYKTMBHUX MaTepianisa abo
I'PYHTY 3arafnioM He KOHTPOJETHCS;

b) STR: B’a3ske pywnHyBaHHs abo HagMipHa ae-

cdhopmaLlis KOHCTPYKLiT a0 KOHCTPYKTUBHUX ene-

MEHTIB, BKMoYaoum pyHaamMeHTH, nani, CTiHW nig-

BaniB TOLLO, A& KOHTPOMKETLCSA MILHICTb MaTe-

pianiB KOHCTPYKLIN;

c) GEO: B’siske pynHyBaHHSA abo HagMmipHa ae-

dopmaLia rpyHTy, Ae MiUHICTb I'pyHTY abo ckeni

Ayxe cyTTeBa Ang 3abea3neyeHHs onopy;

d) FAT: PyiHyBaHHS BHACnigoK BTOMU KOHCTPYK-

Uil 260 KOHCTPYKTUBHUX ENEMEHTIB.

MPUMITKA. KombGiHauii aii ons po3paxyHKy Ha BTOMY

HaBegeHi B EN 1992 -EN 1999.

(2)P PospaxyHKoBi BENMMYMHU A NOBUHHI NPUR-

MaTucsa BignoBiAHO 0o goaaTka A.
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_ Rk
Ym

(6.6¢)

NOTE This is applicable to products or members made
of a single material (e.g. steel) and is also used in con-
nection with Annex D "Design assisted by testing".

(4) Alternatively to expressions (6.6a) and (6.6c),
for structures or structural members that are ana-
lysed by non-linear methods, and comprise more
than one material acting in association, or where
ground properties are involved in the design resis-
tance, the following expression for design resis-
tance can be used:

(6.6d)

Ym,i

NOTE In some cases, the design resistance can be ex-
pressed by applying directly partial factors to the indi-
vidual 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
orany part of it considered as a rigid body, where:

— minor variations in the value or the spatial dis-
tribution 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 construction materials of the structure
governs;

c) 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 struc-

tural 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

accordance with Annex A.



6.4.2 MNepeBipku cTaTUYHOI piBHOBarun
Ta onopy

(1)P Konu posrnagaetbcs rpaHUyHUA CTaH 3a
CTaTU4HO piBHOBArok KOHCTpykUii (EQU), cnig
nepesipnTH, WOo0:
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6.4.2 Verifications of static equilibrium
and resistance

(1)P When considering a limit state of static equi-
librium of the structure (EQU), it shall be verified
that :

Egast <Eqggstbs (6.7)

ne:

E g 4st — PO3paxyHKOBa BeMyMHa BMMBY Aecrta-
Binisytoumnx gin;

Egsth — PO3paxyHKoBa BenvynHa Bniuey ctabi-
nisytounx gin.

(2) Tam, ge ue npuHATHO, bopmyna aons rpa-
HWYHOrO CTaHy CTaTU4YHOI piBHOBArnM Moxe Ao-
NOBHIOBATUCb OOAATKOBUMM YIleHaMu, BKITHOYa-
4K, Hanpuknag, koedilieHT TepTa MiXK KOpCT-
KUMM Tinamu.

(3)P Konwn posrnagaetbcsa rpaHNYyHUN CTaH pywn-
HyBaHHA abo HagMipHOI gedopmadii nepepisy
ernemeHTa abo 3'egHaHHs (STR Ta/abo GEO),
cnig nepeBipnTyh, Wo0:

where:

E gy gst is the design value of the effect of destabi-
lising actions;

Eq4 st is the design value of the effect of stabilis-
ing actions.

(2) Where appropriate the expression for a limit
state of static equilibrium may be supplemented
by additional terms, including, for example, a co-
efficient of friction between rigid bodies.

(3)P When considering a limit state of rupture or
excessive deformation of a section, member or
connection (STR and/or GEO), it shall be verified
that:

Ey <Ry, (6.8)

ae:

E 4 — po3paxyHKoBa Benu4MHa BNnvBy Takux Aiw,
SIK BHYTPILWWHSA cuna, MOMeHT abo BekTop, Lo
NpeacTaBnse Aekinbka BHYTPILLHIX cun abo Mo-
MEHTIB;

Ry — pospaxyHkoBa BenuyuMHa BiAMNOBIAHOMO
onopy.

MPUMITKA 1. MNogpobuui wono metoais STR ta GEO
HaBefeHi B fogatky A.

MPUMITKA 2. dopmyna (6.8) He oxonntoe BCix BUAiB
nepeBipKu BiLHOCHO MOB3[0BXHbBOMO 3r1Hy, TOOTO pyn-
HyBaHHs, WO BiAOyBaeTbcst TaM, e BNAVMB OpYyroro
nopsigky moxe Oyt obMeXXeHNMM ONopOM KOHCTPYKLT
abo gonycTMMmMM onopoM KOHCTpykuii. Ane. EN 1992 —
EN 1999.

6.4.3 KombiHauisa gin
(3a BUHATKOM NepeBipku Ha BTOMY)

6.4.3.1 3aranbHi NONoOXeHHsA

(1)P Ong KoxXHoro 3 BUNaakKiB KpUTUYHOTO HaBaH-
TaXeHHs PO3PaxyHKOBi BENWYUHW BNNUBY [N
(Eq) cnin Bu3Havatu 3aBAskv kombiHauil Benu-
YMH OiK, WO po3rnagarTbea 9K Ti, Wo Bigby-
BaKTbCS OAHOYACHO.

(2) KoxHa kombiHauia gin Mae BknoyaTu:

— MpOBIgHY NepeMiHHy aito abo

— BWUMNagKoBy gito.

where:

E 4 is the design value of the effect of actions such
as internal force, moment or a vector representing
several internal forces or moments;

Ry is the design value of the corresponding resis-
tance.

NOTE.1 Details for the methods STR and GEO are
given in Annex A.

NOTE 2 Expression (6.8) does not cover all verification
formats concerning buckling, i.e. failure that happens
where second order effects cannot be limited by the
structural response, 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

(1)P For each critical load case, the design values
of the effects of actions (E,) shall be determined
by combining the values of actions that are con-
sidered to occur simultaneously.

(2) Each combination of actions should include:
— aleading variable action, or
— an accidental action.
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(3) Kombinauji gin noBuHHI BignosigaTn nono-
»KeHHAM Big 6.4.3.2 0o 6.4.3.4.

(4)P Konu pesynbTatu nNepesipkn Oyxe YyTnuBi
00 Bapiauin BenuuMH Micus po3TallyBaHHS
MOCTIMHMX AiN Ha KOHCTPYKLii, HECNpUATAMBI Ta
CMpUATAMBI YaCTUHK €T Aii cnig posrnsgaty siK
OKpeMmi Ail.

MPUMITKA. Lle 3a3Bu4ari BUKOPUCTOBYETLCHA MpU
nepesipLi CTaTMYHOI piBHOBArKM Ta aHamnoriyHuMx rpa-
HWUYHUX CTaHiIB, AunB. 6.4.2(2).

(5) e pexinbka BAnuBIiB OogHiei gii (Hanpuknag,
3rMHanbLHUMN MOMEHT | HopMarnbHa cuna Bifg Brac-
HOI Baru) He NOBHICTH KOPENOKTLCHA, YaCTKOBUIA
KoedilieHT, WO 3acTOCOBYETbCHA A0 Oyab-sKOro
CMpUATIIMBOrO KOMMOHEHTA, MOXe OyTW 3MeHLLe-
HUM.

MPUMITKA. [na oTpumaHHS O0OaTKOBUX PEKOMEH-
Jauin i3 uiei Temmn guB. CTaTTi LWOAO BEKTOPHUX BMU-
BiB B EN 1992 — EN 1999.

(6) Tam, oe ue € CyTTEBO BaXKMBUM, MOBUHHI
OyTVM NPUAHATUMK OO yBarn BUMYLLEHi gedop-
Maldlii.

MPUMITKA. [na oTpumaHHS O04aTKOBUX PEKOMEH-
pauin gue. 5.1.2.4(P) Ta EN 1992 -EN 1999.

6.4.3.2 KombGiHauii gin gna ctinkux abo
nepexigHMX po3paxyHKOBUX CUTYaL|il
(dbyHoameHTanbHi koMGiHaLii)

(1) BaranbHui BUrAs4 pesynbTaTy Ain NOBUHEH
BM3HaYaTUCS:

(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
sensitive to variations of the magnitude of a per-
manent action from place to place in the structure,
the unfavourable and the favourable parts of this
action shall be considered as individual actions.
NOTE This applies in particular to the verification of
static equilibrium and analogous limit states, see
6.4.2(2).

(5) Where several effects of one action (e.g. ben-
ding moment and normal force due to selfweight)
are not fully correlated, the partial factor applied to
any favourable 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:

Eq =vsdE{vq,j Gkj:YpP: g1 Qu 1 1q,i Wo,iQu,i} J =10 21 (6.9a)

(2) KombGiHauia pesynbTaTy Ain, wWo posrnsga-

l0TbCH, NOBUHHA Ba3yBaTuCH Ha

— PpO3paxyHKOBIl BEMMYUHI NPOBIOHOI NepemiH-
HoI ail Ta

— PpO3paxyHKOBMX KOMOiIHALMHUX BENUYMHAX CY-
NYTHIX NEPEMIHHUX AiR:

MPUMITKA. OuB. Takox 6.4.3.2(4).

(2) The combination of effects of actions to be

considered should be based on

— the design value of the leading variable ac-
tion, and

— the design combination values of accompany-
ing variable actions:

NOTE See also 6.4.3.2(4).

Eq =E{v6,j Gk j: PP 101 Q1 ¥Qi V0,i Qi } J 215121 (6.9b)

(3) KombiHauisa gin y gyxkax { } B (6.9b) moxe
TakoXx OyTu BUpaxeHa sk

(3) The combination of actions in brackets { }, in
(6.9b) may either be expressed as:

>76.j Gk " PP "+ 101Qk 1"+ Y vQi Voi Qk,i (6.10)

j>1
abo anbTepHaTnBHO ana STR ta GEO rpaHnyHmx
CTaHiB, MEHLL CNPUATNMBA 3 ABOX TaKNX (POPMYII:
(6.10b)
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i>1
or, alternatively for STR and GEO limit states, the
less favourable of the two following expressions:



276.j Gk "+ vPP "+ 11 01 Q1"+ D 1Qi Vo Qi

j=1

D &6, Gkj"+" PP " 101 Qk1"+ D vQi Voi Qki

j>1

ne:

"+" — Mae Ha yBasi "noegHaHun 3"

Z— Mae Ha yBasi "cninbHuin ecdekT abo sBnnus"
& — KoeiLiEHT 3MEHLUEHHA ANg HECNPUATIIMBUX
nocTinHux ain G

MPUMITKA. Mopanblia iHdopMauis ans Bubopy Ha-
0A€TbCA B 4OOATKy A.

(4) AKLLo 3aneXHiCTb MiX gisiMy Ta TX BNSIMBOM HE
€ niHinHoto, cnig 6e3nocepefHbO BUMKOPUCTOBY-
BaTtn dopmynu (6.9a) abo (6.9b) B 3anexHoCTi
BiJ BiOHOCHOro 36inblUEHHS BNNMBY A Nopis-

HSAHO 3i 30iNbLUEHHAM Yy BENUYMHI Ai (OMB. TaKOX
6.3.2.(4)).

6.4.3.3 Komb6iHauii ain ans BMunagkoBux
pO3paxyHKOBUX cUTyaLin

(1) 3aranbHuin BUrNAL BNAMBY Aii MOBUHEH BU3-
HayaTucs:

Eq =E{GkjiPAsi(w1,10r wa1)Qurwa; Qui}J=1i>1

(2) KombiHauis gin y gyxkax { } Moxe BupaxaTtucb
AK:

D Gy "+ P Ay (\V 1,100 W2,1)Qk,1 "+ Wi Qi

j>1
(3) Bubip Mix 4 4Qy 1 @bo y 5 1Qy 1 cnig cnis-
BiZHOCWTM 3 BiONOBIQHOI BUNaAKOBOK PO3paxyH-
KOBO cuTyauieto (ygap, noxexa abo XutTte-
34aTHICTb Micns BUNagKkoBoi noaii abo cutyaduii).
MPUMITKA. BkasiBkv HagaHi y BiONOBIAHMX YacTMHaX
EN 1991 — EN 1999.
(4) KombiHauis gin onsa BunagkoBmx po3paxyHKo-
BUX CMTYyaLin noBMHHa abo
— BKMNO4aTu BnacHe ocobnuey gito A (noxexa
abo ygapHa gis) abo
— MaTu BigHOLWEHHS OO cuTyauii nicrna ocobnu-
Boi nogii (A = 0).
[nsa cuTyauin npy noxexi, KpiMm TemnepaTypHOro
BMNAMBY Ha BNacTUBOCTI MaTepiany, Ay NOBUHEH
NpeacTaBnATN PO3paxyHKOBY BEMNUYMHY MPSAMOIL
TEennoBoi Aii BHACNIAO0K MOXeXi.
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(6.104a)

i>1

(610Db)
i>1

where:

"+" implies "to be combined with"

Y 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 applied directly, depending upon the
relative increase of the effects of actions com-
pared to the increase in the magnitude of actions
(see also 6.3.2.(4)).

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 4 1Qy 1 or vy 1Q 4

should be related to the relevant accidental

design situation (impact, fire or survival after an

accidental event or situation).

NOTE Guidance is given in the relevant Parts of

EN 1991 to EN 1999.

(4) Combinations of actions for accidental design

situations should either

— involve an explicit accidental action A (fire or
impact), or

— refer to a situation after an accidental event
(A=0).

For fire situations, apart from the temperature

effect on the material properties, Ay should rep-

resent the design value of the indirect thermal

action due to fire.
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6.4.3.4 KombiHauii gin gns cemcmivHnx
po3paxyHKOBUX CUTyaLin

(1) BaranbHui BUMA4 BNNUBY Aii NOBUHEH BU3-
HavyaTucs:

Eq =E{Gy ;P Azq; w2, Qu } J =121

(2) KombiHauia giv y gyxkax { } moxe 6yt Bu-
paxeHa sK:

D Gy " P A"+ D v Q)

j=1
6.4.4 YacTtkoBi koedpilieHTU ana Ain
Ta KOMOiHaLii ain
(1) BenuuunHn koediuieHTiB v Ta v Ang Ain cnig
npunmatn 3 EN 1991 ta 3 gogaTtka A.

6.4.5 YacTtkoBi koecpilieHTU ans maTtepianie
Ta BUpoOOGiB

(1) YacTkoBi KoediLieHTV ANA BNacTMBOCTEN Ma-
Tepianie Ta Bupobie cnig npuimatn 3 EN 1992 —
EN 1999.

6.5 NpaHM4Hi cTaHK 3a ekcnsyaTauifiHO
npuaaTtHicTio

6.5.1 MNepesBipku
(1)P Cnig nepeBipnTtH, W06

Ed SCd,

ae:

Cy —rpaHu4Ha po3paxyHKoBa Benn4mHa Bianosia-
HOro KpUTEPIto 3 ekcrnnyaTauinHol NpuaaTHoCTI;

E 4 — po3paxyHkoBa Benu4unHa pesynbrary Ain, ska
BCTaAHOBIIEHA B KpUTepii ekcnnyaTtauinHoi npwu-
[JAaTHOCTI, WO BM3HA4YeHa Ha OCHOBI BiANOBIOHOI
KoMOiHaLLiT.

6.5.2 Kputepii 3a ekcnnyaTtauiiHowo
npuagaTHicTIO

(1) Oecopmalii, ski cnig BpaxyBaTn B pamkax
BUMOT €eKcrnryaTauiiHOI NpUAATHOCTI, MOBUHHI
OyTn BM3Ha4YeHi Ak JeTanisoBaHo B gopaTtky A
BignosigHo Ao Tuny 6yaisens i cnopya abo y3roa-
XXEeHO 3 3amoBHMKOM abo BignoBigHMM Hauio-
HanbHMM OpraHom.

MPUMITKA. Ons iHWuUX cneuianbHUX KpUTEpiiB ekc-
nnyaTauinHol NpuaaTHOCTI, HaNpuKnag, Takux SK Wu-
pViHa PO3KPUTTA TPILMH, 0OMEXEHHS HanpyXeHHs abo
HaBaHTaXkeHHs, onip 3cysy, ane. EN 1991 — EN 1999.
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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)
i>1

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
(1)P It shall be verified that:

(6.13)

where:

Cy is the limiting design value of the relevant
serviceability criterion.

E4 is the design value of the effects of actions
specified in the serviceability criterion, deter-
mined on the basis of the relevant combination.

6.5.2 Serviceability criteria

(1) The deformations to be taken into account
in relation to serviceability requirements should
be as detailed in the relevant Annex A according
to the type of construction 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 KombiHauis gin

(1) Komb6iHauii gin, aki cnig Bpaxysatu y Bigno-
BiAHNX pO3paxyHKOBUX CUTYaLisiX, NOBUHHI BigMNo-
BiJaTn BMMOram oo ekcnryaTtauiinHol npugat-
HOCTI Ta NepeBipEHNM KpUTEpPiSIM e(PEKTUBHOCTI.
(2) KombiHauii g gnst rpaHWYHMX CTaHiB 3a
eKcnryarauiinHo npuaaTHICTIO BU3HAYeHiI
CYMBOIYHO 33 OOMOMOrOK HACTYMHUX hopmyn
(amB. Takox 6.5.4):

MPUMITKA. Y unx doopmynax npUnHSTO, LLO BCi YacT-
KOBi koediLieHT gopiBHoTb 1. [MB. gogaTtok A Ta
EN 1991 — EN 19909.

a) XapakTtepuctuyHa koMoiHauis:

Eq =E{GyjiP; Qi1 w0 Qi } j =150 >1

ae kombiHauia gin y ayxkax { } (Ha3BaHa sk xa-
pakTepucTnyHa kombiHaLlist) Mmoxe OyTun BUpaxeHa
Tak:

Z Gk‘J "+"P"+" Qk‘ 1u_{_u Z i 0, Qk’,‘

j>1
MPUMITKA. XapaktepuctudHa kombiHauis, sk npa-

BUIO, BI/IKOpI/ICTOByCTbCFl Ana He3BOPOTHUX TPAHNYHUNX
CTaHiB.

b) Yacta kombGiHauia:

Eq =E{Gk;iPiv11Q w2, Qi }j21i>1

B SKil komOiHauis g y gyxkkax { } (wo Hasu-
BaeTbCA YacTol kombiHauie) moxe ByTn Bupa-
XeHa §K:

Z Gk‘j "+"P"+"\J/ 111 Qk1 1u+u Z W 21, QkJ

j>1
MPUMITKA. YacTa kombiHaLis, sik npaBumno, BUKOpUC-
TOBYETLCS ANS 3BOPOTHUX FPaHNYHNX CTaHiB.

c¢) KeasinocrTiiHa kKombGiHaLis:

Eq =E{GyxjiPw2;Qi}j=1i=>1

B SKi kOMbBiHauis gin y gyxkax { } (wo HasuBa-
€TbCS KBa3iNOCTiMHOW KOMOGiHaLi€w) Moxe ByTu
BMpaXKeHa Tak:

DGy " P Y W Qg

j>1

e YMOBHi NO3HaYeHHs1 po3KpuTi B 1.6 Ta 6.4.3(1).
MPUMITKA. KeasinocTinHa komGiHaLis, Sk npasuso,
BUKOPUCTOBYETbCA AONA OOBroTpmMBanmMx BMJIMBIB Ta
30BHILWHBLOIO BUMrMAAy KOHCTPYKLUII.

(3) Onsa penpeseHTaTUBHOI BeNWYMHM Ans 4ii
nonepeaHboro HanpyXeHHsa (TobT1o P, abo P,)
cnig 3Beptatucd OO0 BignoBigHoro €spokoay,
BPaxoBYHO4M TWM NONEPESHBbOro HanpyXeHHs, LWo
po3rnsafaeTbCs.
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6.5.3 Combination of actions

(1) The combinations of actions to be taken into
account in the relevant design situations should
be appropriate for the serviceability requirements
and performance criteria being verified.

(2) The combinations of actions for serviceability

limit states are defined symbolically by the follow-
ing expressions (see also 6.5.4):

NOTE It is assumed, in these expressions, that all
partial factors 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 {},

(called the frequent combination), can be expres-

sed as:

(6.15b)
i>1

NOTE The frequent combination is normally used for

reversible limit states.

¢) Quasi-permanent combination:

(6.16a)

in which the combination of actions in brackets { },
(called the quasi-permanent combination), can
be expressed as:

(6.16b)
i>1

where the notation is as givenin 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 under consideration.
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(4)P Tam, ge ue aouinbHoO, NOBMHEH po3rnsgaTucs
BMMAMB AiN, SKi BUKMVKaHI BUMYLLeHUMU edop-
MaLlisimu.

MPUMITKA. Y peskux Bunagkax copmynu 3 (6.14)

Ao (6.16) BumaratoTb Mogidikauii. etansHi npasuna
HapgaHi y BignosigHux YactuHax EN 1991 — EN 1999.

6.5.4 YacTtkoBi kKoedpiLieHTU AnAa maTepianiB

(1) Ansa rpaHu4HMX cTaHiB 3a ekcniyaTauifiHo
NPUAATHICTIO YacTKOBI KoedilieHTn v, AN Bnac-
TMBOCTen martepianie cnig npunmaty 1,0, AKWwo
TiNbKK iHWe He Bn3Ha4veHo B EN 1992 — EN 1999.
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(4)P Effects of actions due to imposed deforma-
tions shall be considered where relevant.

NOTE In some cases expressions (6.14) to (6.16) re-
quire modification. Detailed rules are given in the rele-
vant Parts of EN 1991 to EN 1999.

6.5.4 Partial factors for materials

(1) For serviceability limit states the partial factors
vm for the properties of materials should be taken
as 1,0 except if differently specified in EN 1992
to EN 1999.



Honatok A1
(oboB’a3koBUIA)

BukopucTtaHHsa ans bygiBens Ta cnopya
A1.1 O6bnactb BUKOPUCTaHHSA

(1) Uen popaTtok A1 Hagae npaBuna Ta MeToau
BCTaHOBIEHHA KOMOiHauin ain gna Oygisens Ta
crnopya. BiH Takox Hagae pekomeHOoBaHi po3-
paxyHKOBi BENMUYMHU MOCTIMHUX, NepeMiHHUX Ta
BUMNAAKOBUX AiN Ta y KoediuieHTiB Ans BUKO-
PUCTaHHSA y NPOEKTYBaHHi Byaisenb Ta cnopya.

MPUMITKA. BkasiBkn MOXyTb HagaBaTucb B Hauio-

HanbHOMY [0[jaTKy CTOCOBHO BUKOPUCTAHHSA Tabnuui
2.1 (NpoeKTHUI TepMmiH ekcnnyaradii).

A1.2 Komb6iHauii ain
A1.2.1 3aranbHi NOMOXeHHS

(1) Bnnus aiw, siki He MOXYTb iCHyBaTW OAHOYaCHO
3aBAsKM isnyHMM abo PyHKUIOHANBHUM MpUYK-
HaMm, He cnifg po3rnsaaaTt pa3oM y KoMmbiHauii gin.
MPUMITKA 1. B 3anexHOCTi Big BUKOPUCTaHHSA, dhop-
MW Ta po3TallyBaHHS OyaiBni KOMOiHaLii i MOXyTb
6asyBaTNCb Ha He BiNblUe HiXX 4BOX NEPEMIHHUX OisiX.
MPUMITKA 2. Tam, ge mogudikauii A1.2.1 (2) Ta
A1.2.1 (3) HeobxigHi 3 reorpadivyHUX MPUYMH, BOHMU
MOXYTb NpusHadyaTncs B HauioHansHoMy gogarky.
(2) KombiHauii gin, wo HaBegeHi B dopMyrnax
(6.9a) — (6.12b), cnig BUKOpPUCTOBYBATW NpU ne-
peBipLi rpaHMYHNX CTaHIB 3@ HECYYOL0 34aTHICTHO.
(3) KombiHauii gin, wo HaBegeHi B chopmynax
(6.14a) — (6.16b), cnig BuMKOpMCTOBYBaTM NpuU
nepe.ipLi rpaHUYHKX CTaHIB 3a ekcryaTauiiHo
npuaaTHICTIO.

(4) Kombinauii gin, wo BknoyaTb B cebe cunm
nonepeaHbLoro Hanpy)XeHHs, cnig BUKOPUCTOBY-
BaTH, K ue BusaHadyeHo B EN 1992 — EN 1999.

A1.2.2 BenuunHu KoedilieHTIB

(1) BennuunHm koediuieHTiB NOBMHHI OyTn 3agaHi.
MPUMITKA. PekomeHOoBaHi BENUYMHN y KoedilieH-

TiB 4ns GinbL 3aranbHWX Ai MOXyTb ByTM OTpUMaHi 3
Tabnuui A1.1.

A1.3 N'paHMy4HI cTaHM 3a HECY4OHO 3OaTHICTHIO

A1.3.1 Po3paxyHKOBi BenIM4MHM Ain B NOCTiN-
HUX Ta NepexigHUX Po3paxyHKOBUX CUTyaLisiX

(1) Po3paxyHKoBi BENUYMHK A ONs1 TPAHUYHUX
CTaHIB 3a HECYy4yol 3[aTHICTIO B MOCTIMHUX Ta
nepexigHMx po3paxyHKoBUX cuTyauisx (popmynum
(6.9a) — (6.10b)) noBuHHI BignoBigaT TabnMuam
A1.2(A) - (C).
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Annex A1
(normative)

Application for Buildings
A1.1 Field of application

(1) This annex A1 gives rules and methods for
establishing combinations of actions for buildings.
It also gives the recommended design values of
permanent, variable and accidental actions and
v 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).

A1.2 Combinations of actions

A1.2.1 General

(1) Effects of actions that cannot exist simultaneou-
sly 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 lo-
cation 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 expres-
sions 6.9a to 6.12b should be used when verifying
ultimate limit states.

(3) The combinations of actions given in expres-
sions 6.14a to 6.16b should be used when verify-
ing serviceability limit states.

(4) Combinations of actions that include prestres-
sing forces should be dealt with as detailed in
EN 1992 to EN 1999.

A1.2.2 Values of y factors

(1) Values of factors should be specified.
NOTE Recommended values of y factors for the more
common actions may be obtained from Table A1.1.

A1.3 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 (expressions 6.9a to 6.10b) should be
in accordance with Tables A1.2(A) to (C).
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MPUMITKA. Benuumuun B Ttabnumuax A1.2 (A) — (C)
MOXYTb OYTW 3MiIHEHMMW, HaNPUKNaga, 4ns pPisHuX pis-
HiB HaginHocTi B HauioHanbHOMy gogaTtky (4uB. pos-
4in 2 Ta gogatok B).

(2) Npw BukopuctanHi Tabnmub A1.2(A) — A1.2(C)
y BUNagKax, Kosfim rpaHUyHU CTaH € yxXe YyTnu-
BMM [0 Bapiauiin 3Ha4eHHb NOCTIHUX Lii, BEPXHS
Ta HWXKHS XapaKTEPUCTUYHI BEMUYMHU Oii MOBUHHI
npurMMaTucs y BignoeigHocTi 3 4.1.2(2)P.

(3) CratnyHa pisHoBara (EQU, aus. 6.4.1) ans
OyaiBenbHNX KOHCTPYKLiN NOBMHHA NEPEeBIpATUCS
3 BUKOPUCTaHHAM PO3pPaxyHKOBUX BENUYUH Ail y
Tabnuui A1.2(A).

(4) PospaxyHOK KOHCTPYKTUBHUX enieMeHTiB (STR,
OuB. 6.4.1) 6e3 reoTexHi4yHuX Aii NOBUHEH ByTK
nepeBipeHnii 3 BUKOPUCTAHHAM pPO3paxyHKOBUX
BENUYuMH Ain y Tabnuui A1.2(B).

(5) Po3paxyHOK KOHCTPYKTMBHUX efleMEeHTIB
(dbyHaameHTIB, nanb, CTiH nigsanis Towo) (STR)
BKIMHOYHO 3 re0TEeXHIYHUMW AisMK Ta onip IPpyHTY
(GEO, puB. 6.4.1) noBuHeH OyTW BMKOHaHUNA 3
BMKOPWUCTAHHAM OAHOMO0 3 TPbOX HACTYMHUX
0OoAaTKOBMX NiAXoAiB ANsl reOTEXHIYHMX Ain Ta
nokasHukiB onopy signosigHo Ao EN 1997:

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 magnitude of permanent actions, the upper
and lower characteristic values of actions should
be taken according to 4.1.2(2)P.

(3) Static equilibrium (EQU, see 6.4.1) for building
structures should be verified using the design val-
ues 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(B).

(5) Design of structural members (footings, piles,
basement walls, etc.) (STR) involving geotech-
nical actions and the resistance of the ground
(GEO, see 6.4.1) should be verified using one of
the following three approaches supplemented,
for geotechnical actions and resistances, by
EN 1997:

Tabnuusa A1.1 — PekomeHOo0BaHi BENWYUHN  KoedilieHTiB Anga Oyaisens Ta cnopya

His Vo Vi )
MpuknageHi HaBaHTaxeHHs Ha Byaieni, kateropis (ame. EN 1991-1-1)
KaTeropist A: >XMTnoBi OygnHKN, XXMTNOBI NSOLL 0,7 0,5 0,3
KaTteropisi B: odicHi nnodui 0,7 0,5 0,3
Kateropisa C: nnoui 3i6paHHa BENWKOI KiNbKOCTI Nogewn 0,7 0,7 0,6
KaTeropis D: ToproBesnbHi NnoLli 0,7 0,7 0,6
KaTteropis E: cknagm 1,0 0,9 0,8
KaTeropisa F: npoi3Ha YacTuHa,

Bara TpaHcnopTHoro 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: gaxwu 0 0 0
CHiroBi HaBaHTaxeHHs Ha byaisnax (gus. EN 1991-1-3)*

Qinnangis, lcnangis, Hopseris, LUBeuis 0,7 0,5 0,2
[HWi KpaiHK-4NeHn €BPONENCbKOro KOMITeTY 3 cTaHAapTm3auil,

Ans Micupb, Wo po3sTtawoBaHi Ha BucoTi H > 1000 m Hag piBHEM MOps 0.7 0.5 0.2
[HWi KpaiHN-YNeHn €BPONENCbKOro KOMITeTY 3 cTaHgapTm3auil,

Ansi Micup, Lo po3TawoBaHi Ha BucoTi H < 1000 m Hag piBHEM MOps 0.5 02 0
BiTpoBe HaBaHTaxeHHs Ha byaieni (aue. EN 1991-1-4) 0,6 0,2 0
TemnepaTtypa (6e3 noxexi) B 6ygisnax (gme. EN 1991-1-5) 0,6 0,5 0
MPUMITKA. KoediuieHTn y MOXyTb OyTK BCTaHOBNEHI HauioHansHMM 4O4aTKOM.

* [Insa KpaiH, sKi He 3ragaHi Hk4e, gMB. BIgNOBIAHI MicLLEBi yMOBM
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Table A1.1 — Recommended values of y factors for buildings

Action Yo v Vo
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 0,7 0,7 0,6
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

H>1000 m a.s.l. 0.7 0.5 0.2
Remainder of CEN Member States, for sites located at altitude

H <1000 m a.s.l. 0.5 0.2 0
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.

Migxig 1: 3acToCoBYETLCA MpU OKpeMux nigpa-
XYHKax po3paxyHKoBux BenuynH 3 Tabnuui A1.2(C)
Ta Tabnuui A1.2(B) Ansa reoTeXHIYHUX Al Tak, SK i
ONs iHWKWX gin Ha/Big KOHCTpYKUii. B 3aranbHomy
BUMNAAKy po3Mipy (pyHOAMEHTIB BM3HaYatoTbCH
3a Tabnuueto A1.2(C), a KOHCTPYKTMBHMI Onip
BM3Ha4aeTbcs 3a Tabnuueto A1.2(B);

MPUMITKA. Y peaknx Bunagkax BMKOPUCTAHHA LUX
Tabnuub € 6inbL koMnnekcHuUM, ane. EN 1997.
Migxig 2: 3acTocyBaHHA pO3paxyHKOBUX BEMUYUNH
3 Tabnuui A1.2(B) ons re0TEXHIYHUX Lin Tak, SK i
A58 iHWKUX 4in Ha/Big, KOHCTPYKUT;

Migxig 3: 3acTocyBaHHSA pO3paxyHKOBUX BEMUYUH
3 Tabnmui A1.2(C) onsa reoTexHiyHmX gin Ta ogHo-
YaCHO BWKOPUCTAHHS 4acTKOBUX KoediuieHTiB 3
Tabnuui A1.2(B) ans iHWnx giv Ha/Big KOHCTPYKL,
MPUMITKA. 3acTtocyBaHHs nigxogis 1, 2 abo 3 Bnbu-
paeTbcay Hau,iOHaanomy 0oaarTky.

(6) SaranbHy cTinkicTb ansa dyaisenbHUX cnopyn
(Hanpwvknag, CTIKICTb CXuny, WO NIATPUMYE CMo-
pyay) cnig nepesipsTu BignosiaHo go EN 1997.

(7) MNgpaeniyHe Ta pyriHyBaHHsS BHACNILOK CNn-
BaHHS (Hanpwvknag, Ha AHi KoTnosaHy byaiBenbHoi
cnopyaw) cnig nepesipsTv BignosigHo Ao EN 1997.

Approach 1: Applying in separate calculations de-
sign values from Table A1.2(C) and Table A1.2(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, simulta-
neously, applying partial factors from Table
A1.2(B) to the other actions on/from the structure,

NOTE The use of approaches 1, 2 or 3 is chosen in the
National annex.

(6) Overall stability for building structures (e.g. the
stability of a slope supporting a building) should
be verified in accordance with EN 1997.

(7) Hydraulic and buoyancy failure (e.g. in the bot-

tom of an excavation for a building structure)
should be verified in accordance with EN 1997.
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Tabnuusa A1.2(A) — Po3paxyHkosi BenuuunHu gii (EQU) (Komnnekt A)

MocTinHi Ta MocTinHi aii MposigHa CynyTHi nepeMinHi gii
repexian nepemiHHa gis OnOBHI .
pO3paxyHKOBI Hecnpuatnvea | Cnpusitnvea *) [HLwi
cutyauii (AKwo €)
(Bipnosinae (6.10)) |vgj sup Gkjsup |YGj,sup Cki,inf | YQ,1 Qk,1 YQ,i Vo, Qi

(*) MepeminHi gii — aii, po3rnanyTi B Tabnumui A 1.1

MPUMITKA 1. BennyunHu y MOXyTb BCTaHOBMOBaTMCh HauioHanbHUM gogatkoM. PekomeHaoBaHUM
HabopoM Benu4uH vy €:

YGjsup = 1,10

YGj,inf = 0,90

vq,1 = 1,90, Ae Hecnpuatnuea (0 ae cnpuaTnvea)

vq,i = 1,90, Ae Hecnpuatnuea (0 ae cnpuaTnvea)

MPUMITKA 2. Y Bunagkax, e nepeBipka CTaTU4HOI pIBHOBAruM BKIHOYAE TaKOX MepeBipKy Onopy
KOHCTPYKTUBHUX €NTEMEHTIB, SIK anbTepHaT/Ba 40 ABOX OKPEMUX NEPEBIPOK, SIKi 6asyoTbca Ha Tabnuusx
A1.2(A) Ta A1.2(B), moxe ByTu npuiiHaTa ob’egHaHa nepesipka, dka 6a3yeTbcs Ha Tabnuui A1.2(A),
SIKWO Lie J03BONeHO HauioHanbHMM AoAaTKoM, 3 TakuMm Habopom pekoMeHAOBaHWX BenuuuH. Peko-
MEHAOBaHi BENNYMHM MOXYTb 3MiHIOBaTUCb HaLioHanbH1UM JO4aTKOM.

YGj,sup = 1,35

YGj,inf = 1,19

vqQ,1= 1,50, oe HecnpusTnuea (0 Ae cnpuaTiuea)

vq,; = 1,50, Ae HecnpuaTtnuea (0 e cnpusaTnvea)

3@ YMOBM NMPUAHATTA Yg; int = 1,00 06KABI, ik CNpUSTNMBA, TaK i HECMPUATIIMBA YaCTUHU NOCTINHUX Al
He AaloTb OinbLl HECMPUATINBOIO pe3ynbTarTy.

Table A1.2(A) — Design values of actions (EQU) (Set A)

Persistent and Permanent actions Leading Accompanying variable actions
transient design variable action o
situations Unfavourable Favourable *) Main (if any) Others
(Eq. 6.10) YGj,sup Ckjsup | 7Gj,sup Ckjinf | 7Q,1 Qi1 YQj Voi Qki

(*) 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:
YGjsup =110

YGj,inf = 0,90

vq,1= 1,50 where unfavourable (0 where favourable)

vq,i = 1,90 where unfavourable (0 where favourable)

NOTE 2 In cases where the verification of static equilibrium also involves the resistance of structural
members, as an alternative to two separate verifications based on Tables A1.2(A) and A1.2(B), a com-
bined verification, based on Table A1.2(A), may be adopted, if allowed by the National annex, with the fol-
lowing set of recommended values. The recommended values may be altered by the National annex.
YGj,sup = 1,35

vGj,inf = 1,19

vq,1 = 1,50 where unfavourable (0 where favourable)

vq,i = 1,90 where unfavourable (0 where favourable)

provided that applying yg; int = 1,00 both to the favourable part and to the unfavourable part of perma-
nent actions does not give a more unfavourable effect.
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Tabnuua A1.2(C) — Po3paxyHkoBsi BenuuunHu aii (STR/GEO) (Komnnekt C)

MocTinHa Ta MocTinHi aii MposigHa CynyTHi nepeminHi gii (*)
repexiAna nepemiHHa Aif | Tonoki .
po3paxyHKoBa | Hecnpusitnuea | Cnpusatnuvea (*) [HLwi
cutyauii (AKwo €)
(Bignosinae (6.10)) |vgj sup Gkjsup | 7Gj.inf Chjinf | YQ,1 Q.1 YQ,i Voi Qk,i

KOMMNJ1IEKTOM BeJTUYUNH Y €.
YGj,sup = 1,00
YGj,inf = 1,00

(*) NMepeMiHHi giT — ue Taki, Wo po3rnaHyTi B Tadbnmui A 1.1
MPUMITKA. BennunHu y MOXyTb BCTaHOBMtOBATMCh HauioHanbHUM gogaTtkoMm. PekomeHgoBaHUM

vq,1 = 1,30, Ae Hecnpuatnuea (0 ae cnpuaTnvea)
1o, = 1,30, Ae Hecnpusitivea (0 Ae cripusiTivea)

Table A1.2(C) — Design values of actions (STR/GEQ) (Set C)

Persistent and Permanent actions Leading Accompanying variable actions
transient design variable action *)
situations Unfavourable | Favourable *) Main (if any) Others
(Eq. 6.10) YGj,sup Ckjsup | YGj,inf Ckjinf | YQ,1 Qk,1 YQ,i Voi Qk,i

YGj,sup =1,00
YGj,inf = 1,00

(*) Variable actions are those considered in Table A1.1
NOTE The y values may be set by the National annex. The recommended set of values for y are:

vq,1 = 1,30 where unfavourable (0 where favourable)
vq,i = 1,30 where unfavourable (0 where favourable)

A1.3.2 Po3paxyHKOBI BeniM41MHU 4il B BUNagKo-
BUX Ta CEMCMiYHUX PO3PaxyHKOBUX CUTYyaLLifX

(1) YacTkoBi KoediLlieHTV 4N A 3a rPaHNYHUMMA
CcTaHaMu 3a HeCy4oto 34aTHICTIO B BUNAAKOBUX Ta
CENCMIYHNX PO3paxyHKOBMX cuTyauiax (popmynum
(6.11a) oo (6.12b)), noBuHHI 6yTn 1,0. BenuumuHm
v HaBepgeHi B Tabnumui A1.1

MPUMITKA. [na cencMivHOi po3paxyHKOBOI cutyalii
avB. Takoxk EN 1998.

A1.4 'paHW4Hi cTaHK 3a ekcnnyaTauiiHoo
npupaTtHicTo

A1.4.1 YactkoBi koedidieHTH gna gin

(1) Ansa rpaHuYHMX cTaHiB 3a ekcnnyaTauiiHO
nNpuaaTHICTIO YacTKOBI KoediuieHTn ons ik no-
BUHHI npuimaTucs pisHumu 1,0, SKWO iHakwe He
Bu3HadeHo 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. y values are given in Table A1.1.

NOTE For the seismic design situation see also
EN 1998.

A1.4 Serviceability limit states

A1.4.1 Partial factors for actions

(1) For serviceability limit states the partial factors
for actions should be taken as 1,0 except if differ-
ently specified in EN 1991 to EN 1999.
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Tabnuusa A 1.3 — Po3paxyHKOBi BENUYMHU [ill Y BUNALKOBMX Ta CENCMIYHUX KOMOBIHaLiAX AN

b MocTinni aii MposiaHa CynyTHi nepeminHi gii (**)
o3paxynKosa Bunagkosa abo OnoBHI _
cntyaulisi Hecnpuatnuea | Cnpuatnuea | eiicmiuna fis (SIKLLLO €) [HLwi
Bunapkosa (*) (ia- Gj sup G, inf Ag V11806021 Qpq | Wy, Qi
nosigae (6.11a/b))
CencmivHa (Biﬂ,- ij,sup ij,inf YIAEK abo Aqg V2 Qk’,'
nosigae (6.12a/b))

(*) Ans BMNagkoBMX po3paxyHKOBUX CUTYaLLii FONI0BHa NepeMiHHa Aist Moxe 6yTun B3siTa 3i CBOEI HacTo
abo, sk B koMOGiHaLii cCelcMiYHUX Ain, CBOEK KBA3iNOCTIMHOK BenuuunHow. Bubip 3aincHoeTbes Bia-
noBigHO 0o HauioHanbHOro gogatka B 3aneXHocCTi Bif BignoBigHOT BUNagKoBol Ail, WO po3rnsgaeTbes.
[Oue. Takox EN 1991-1-2.

(**) NMepeminHi gii — ue Taki, Wwo po3rnaHyTi B Tabnuui A 1.1.

Table A1.3 — Design values of actions for use in accidental and seismic combinations of actions

Design situation

Permanent actions

Leading
accidental or

Accompanying variable actions

(*)

(Eq. 6.12a/b)

Unfavourable | Favourable | Seismic action Main (if any) Others
Accidental (*) Gy sup G inf Ad V11860921 Quq | wo; Qg
(Eq. 6.11a/b)
Seismic G sup G inf Y 1AEK OF Ad Vo Qg

(*) In the case of accidental design situations, the main variable action may be taken with its frequent or,
as in seismic combinations of actions, its quasi-permanent values. The choice will be in the National
annex, depending on the accidental action under consideration. See also EN 1991-1-2.

(**) Variable actions are those considered in Table A1.1.

Tabnuusa A1.4 — Po3paxyHKOBiI BENUYMHU [ild ANS BUKOPUCTAHHSA B KOMBiHaLisX ain

_ _ MocTinni aii Gy MepeminHi ail Qy
KombiHauis . .
Hecnpustnvea Cnpuartnuea MpoBigHa IHLLi
XapaktepuctmyHa ij,sup ij’inf Qx 1 Vo, Qi
HYacTa Gj sup G inf V1,1 Qx 1 Vo Qi
KBasinocTiiiHa Gij sup Gjinf V21Qx 1 Vo Qi

Table A1.4 — Design values of actions for use in the combination of actions

Permanent actions Gy

Variable actions Qg

Combination
Unfavourable Favourable Leading Others
Characteristic Gij sup G inf Qx 1 Vo, Qi
Frequent Gj sup G inf V1,1 Q. 1 Vo Qi
Quasi-permanent Gij sup Gij in V2,1 Q1 v, Qi
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A1.4.2 KpuTepii ekcnnyaTtauiiHol
npuaaTHOCTI
(1) TpaHn4Hi cTaHmM 3a ekcnnyaTauiHOK Npwu-
AaTtHicTio B ByaiBnsx Ta cnopygax NnoBUHHI Bpa-
XOBYBaTu KpuTepil, AKi, Hanpuknag, BigHOCATbCA
[0 XXOPCTKOCTI NepeKkpuTTsl, Pi3HUX NOBEPXOBUX
piBHIB, KONMMBaHHA MoBepxiB Ta/abo KONMMBaHHSA
crnopyam Ta >xopcTkocTi gaxy. Kputepii xopcTt-
KOCTi MOXYTb BMpaxaTucb Y BUrnsidi ymoB obme-
»KEHb ANS BepTUKanbHOro BigxuneHHs i Bibpauin.
Kputepii KonuBaHb MOXyTb BMpaxaTuUCb Y BWUr-
nsagi ymoB oOMeXxeHb N5t FOpU30oHTanbHUX nepe-
MilLlEHb.
(2) Kputepii ekcnnyaTtauiiHoi npugaTHOCTI Mo-
BMHHI OYTU Npu3HayeHi ANs KOXXHOro MPOEKTY Ta
Y3roPKEeHi 3 3aMOBHUKOM.
MPUMITKA. Kputepii ekcnnyaTauinHoi npngaTHOCTI
MOXYTb OyTV BCTaHOBMEHI y HauioHansHOMY foaatky.
(3)P KpuTtepii ekcnnyartauiviHoi npuaaTtHOCTI Ans
nedopmadin Ta Bidpauin cnig Bu3Ha4aTu:
— B 3aNeXHOCTi Big NpU3HAYeHHs;
— BpaxoBYyHOuYM BUMOIMM eKcnnyaTtauinHol npu-
JaTHocTi BignosigHo go 3.4 ;
— Hes3anexHo Big maTepianiB Ang Onop KOHCT-
PYKTUBHOIO enemMeHTa.

A1.4.3 Oedopmaluii Ta ropu3oHTanbHi
nepemilleHHs

(1) BepTukanbHi Ta ropusoHTanbHi gedopmadii
MOBMHHI poO3paxoByBaTUCA Y BigNOBIQHOCTI 3
EN 1992 — EN 1999 3 BukopucTaHHAM Biano-
BiOHMX KOMOiHaujii gin 3rigHo 3 dhopmynamu
(6.14a) — (6.16b), 6Gepyun oo yBarm BUMOIN eKC-
nnyatauinHoi npuaaTHocTi, ski HagaHi B 3.4(1).
CneuianbHa yBara noBMHHA NPUAINATUCS Pi3HUL
MiXX 3BOPOTHUMU Ta HE3BOPOTHUMU FPAHUYHUMM
CcTaHaMmu.

(2) BepTukanbHi nepemilleHHs cxemaTU4HO npea-
CTaBrieHi Ha pucyHky A1.1.
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A1.4.2 Serviceability criteria

(1) Serviceability limit states in buildings should
take into account criteria related, for example, to
floor stiffness, differential floor levels, storey sway
or/and building sway and roof stiffness. Stiffness
criteria may be expressed in terms of limits for
vertical deflections and for vibrations. Sway crite-
ria may be expressed in terms of limits for hori-
zontal 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

National annex.

(3)P The serviceability criteria for deformations

and vibrations shall be defined:

— depending on the intended use;

— in relation to the serviceability requirements in
accordance with 3.4;

— independently of the materials used for sup-
porting structural member.

A1.4.3 Deformations and horizontal
displacements

(1) Vertical and horizontal deformations should
be calculated in accordance with EN 1992 to
EN 1999, by using the appropriate combinations
of actions according to expressions (6.14a) to
(6.16b) taking into account the serviceability
requirements given in 3.4(1). Special attention
should be given to the distinction between revers-
ible and irreversible limit states.

(2) Vertical deflections are represented schemati-
cally in Figure. A1.1.
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W, W,
Wmax / W2 Vvtot
/ W3
Y

PucyHok A1.1 — Bu3HayeHHs1 BepTUKanbHUX nepe-
MillleHb

Figure A1.1 — Definitions of vertical deflections

TINHOIO HaBaHTAXXEHHS NPWY BiANOBIOHIA KOM-
GiHauii gin 3rigHo 3 cdopmynamu (6.14a) —

W, MNMonepenHii BUrMH KOHCTPYKTUBHOrO ere- we Precamber in the unloaded structural mem-
MEHTa B HEHABaHTaXEHOMY CTaHi ber
wy lMepBuWHHa YacTuHa nepemileHHs Big noc- Wy Initial part of the deflection under permanent

loads of the relevant combination of actions
according to expressions (6.14a) to (6.16b)

nepemMiHHUM AisM BignoBigHOT KoMbiHauji gin
3rigHo 3 hopmynamm (6.14a) — (6.16b)

(6.16b)

Wy [oBroTpvBana 4acTtvHa nepeMileHHs nig Wy Long-term part of the deflection under perma-
NOCTINHUMWN HaBaHTaXXEHHAMM nent loads

W3 [logatkoBa YacTvHa nepemillleHHa 3aBasKu w3 Additional part of the deflection due to the

variable actions of the relevant combination
of actions according to expressions (6.14a) to
(6.16b)

Wiot 3aranbHe nepeMillieHHs Sk cyma wq, wy, i w;

Wiot Total deflection as sum of wy, wy, w3

Wmax | 3@/ULLKOBE 3ararnbHe MepeMilleHHs 3 ypa-
XyBaHHSIM MonepeaHbOro BUrMHY

Wmax | Remaining total deflection taking into acco-
unt the precamber

(3) Axwo posrnsgaTbes (PyHKUIOHYBaHHA abo
MOLLUKOZXEHHSA KOHCTPYKLUIT, abo il 06numLoBaHHS,
abo HeHecyui enemMeHTU (Hanpukag, Nneperopoa-
kv, obnuutoBanbHi naHeni), nepesipka nepemi-
LLeHb MOBMHHA BpaxyBaTW BMMMBU MOCTIHMX Ta
nepeMiHHKX 4iR, WO MalTb MicLie Nicrs 3akiH4YeH-
HS BnawlTyBaHHS enemeHTa abo obnuuoBaHHS.
MPUMITKA. BkasiBkv LLOAO BUKOPUCTAHHA popMyn
(6.14a) — (6.16b) HapaHi B 6.5.3 Ta EN 1992 -EN 1999.
(4) AkWwo po3rnsaaaeTbCs 30BHILLUHIN BUMMSAA KOH-
CTPYKLIT, crig 3acTocoByBaTU KBa3iMOCTINHY KOM-
GiHauito (popmyna (6.16b)).

(5) Akwo posrnagaeTbcsa kKOMGOPT AN KOPUCTY-
Baya abo (pyHKUiOHYBaHHSA MaLUWH Ta obnagHaH-
HA, NepeBipka NoBMHHA BpaxyBaTu BMMMB Bigno-
BiAHMX MNEPEMIHHUX OiN.

(6) JosroTtpusani gedopmadii BHacnigok ycagku,
penakcauii abo MoB3y4yoCTi MaTtepiany MOBUHHI
po3rnagaTuca Tam, ae ue HeobxigHo, a pospa-
XOBYBaTM X Crif, BPaxoByto4u BASIMB NOCTIMHUX
Ain Ta KBa3IiNOCTIMHUX BEMTIMYUH NEPEMIHHUX AiN.

(7) TopusoHTanbHi NepeMilleHHss CxXxemaTU4HO
HaBefeHi Ha pucyHky A1.2.
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(3) If the functioning or damage of the structure or
to finishes, or to non-structural members (e.qg.
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 execution 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 con-
sidered, the quasi-permanent combination (ex-
pression 6.16b) should be used.

(5) If the comfort of the user, or the functioning of
machinery are being considered, the verification
should take account of the effects of the relevant
variable actions.

(6) Long term deformations due to shrinkage, re-
laxation or creep should be considered where rel-
evant, and calculated by using the effects of the
permanent actions and quasipermanent values of
the variable actions.

(7) Horizontal displacements are represented
schematically in Figure A1.2.
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| L

OCTY-H b B.1.2-13:2008

|

PucyHok A1.2 — Bu3Ha4yeHHSA ropnsoHTanbHuX nepe-
MilLEeHb

U — 3aranbHe ropu3oHTanbHe NepeMillleHHs BigHOCHO
BucoTu Bygaieni H;

U; — TOpPU30OHTarnbHe nepeMileHHsa BiOHOCHO BUCOTU
nosepxy H;

A1.4.4 Bi6pauii

(1) Ona pocarHeHHA 3adoBinbHOI BibpauiiHOT
po6oTun OyaiBenk i cnopya Ta iX KOHCTPYKTUBHUX
eneMeHTIB BignoBigHO 40 YMOB eKcniyaTtauinHol
NPUAATHOCTI cepef iHWKUX acnekTiB, Wo po3rng-
JalTbC4, Crig BpaxyBaTu Taki:

a) koMpopT KOpUCTyBaYa;

b) dyHKLiOHYBaHHSI KOHCTPYKUii abo enemMeHTiB
crnopyan (Hanpuknag, TPiLMHA B Neperopoakax,
NOLLKOMAXKEHHS 0ONMLOBaAHHS, YyTNMBICTL CNOPYA
Ta iX BMICTy [0 BiOpauin).

[HWI acnekTM NOBWHHI po3rnagaTuca Onsl KOX-
HOro NPOEKTY Ta Y3ro4XXyBaTUChb 3 3aMOBHMKOM.

(2) Ans Toro, wob He Byny NepeBULLEHI TPAHNYHI
CTaHu 3a ekcnriyatauiinHoW NpuAaTHICTIO KOHCT-
pyKuii abo enemeHTa KOHCTPYKLii BHacnigok Bib-
pauii, BNacHi 4acTtoTu Bibpauii KOHCTPYKLUii abo
ereMeHTa KOHCTPYKLiT MOBUHHI OyTX BULLMMM Bia-
NOBIOHUX BENMYUH, KOTPi 3anexaTb Big npuaHa-
4YeHHs cnopyau Ta oxepen Bibpaldii, Ta y3rogxy-
BaTMUCH 3 3aMOBHUKOM Ta/abo BiAnoBiAHMM opra-
HOM Bragu.

Figure A1.2 — Definition of horizontal displacements

u Overall horizontal displacement over the building
height H

u; Horizontal displacement over a storey height H;

A1.4.4 Vibrations

(1) To achieve satisfactory vibration behaviour
of buildings 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
members (e.g. cracks in partitions, damage to
cladding, sensitivity of building contents to vibra-
tions).

Other aspects should be considered for each pro-
ject 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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(3) Axwo BnacHi vactotTn BiOpauin cnopygn €
HWKYMMW 3a BIigMNOBIOHY BENWYMHY, CRig BUKO-
HaTK OiNbLl peTenbHUIA PO3paxyHOK ANUHAMIYHOI
XapaKTEPUCTMKN KOHCTPYKLIT, BKIMOYHO 3 pO3ris-
[OM 3axofliB CTOCOBHO AeMndipyBaHHS.
MPUMITKA. [na oTpumMaHHA nofanbluMx BKasiBOK
ame. EN 1991-1-1, EN 1991-1-4 1a ISO 10137.

(4) Moxnuei mxepena Bibpauii, WO HeobxigHo
PO3rNsAHYTU, BKMOYAKTb PyX MiLLIOXOAiB, CUHXPO-
Hi30BaHi nepecyBaHHA nogen, poboTy MallmH-
Horo obnagHaHHs, Bibpauil rpyHTIB BHacnigok
OOPOXHBOro pyxy Ta BnnuBy BiTpy. Lli Ta iHLwi
Jxepena MNOBWHHI BM3HAYaTUCb ANS1 KOXHOMO
NPOEKTY Ta y3roA4>KyBaTUCh i3 3aMOBHUKOM.
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(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, including the consideration of
damping, should be performed.

NOTE For further guidance, see EN 1991-1-1,
EN 1991-1-4 and ISO 10137.

(4) Possible sources of vibration that should be
considered include walking, synchronised move-
ments of people, machinery, ground borne vibra-
tions from traffic, and wind actions. These, and
other sources, should be specified for each pro-
ject and agreed with the client.



Honatok B
(moBigkoBui)

KepyBaHHSi KOHCTPYKTMBHOIO HafiNHICTIO
OoyaiBenb i cnopya

B1 Cdrepa Ta o6nactb BUKOPUCTaAHHA

(1) Uen popatok Hagae [oaaTkoBi BKasiBkn 4O 2.2
(KepiBHMUTBO poboTamu 3 3abe3neyeHHs Hagin-
HOCTi) Ta go BignosigHMx ctaten y EN 1991 —
EN 1999.

MPUMITKA. lNpaBuna BCTaHOBNEHHS BIOMIHHOCTEN Y
HagivHoCTi Byny BU3Ha4eHi Ans BignoBigHMX nigxoais
y €Bpokofax 3 NpoeKkTyBaHHS, Hanpuknag, B EN 1992,
EN 1993, EN 1996, EN 1997 1a EN 1998.

(2) Migxig, HaBegeHUN y LUbOMY AoAdaTKy, peko-
MeHAOy€e Taki npoueaypu ANs KepyBaHHS KOHCT-
PYKTMBHOK HaginHicTio byaisens i cnopyn (Bia-
HOCHO FpaHMYHMX CTaHIB 3a HECYYOH 34aTHICTHO,
332 BUHATKOM BTOMMW):

a) BignosigHo go 2.2(5)b 3anpoBagXeHi knacu,
Wwo 6a3yTbCca Ha NPUAHATUX Hacnigkax pymnHy-
BaHHA Ta niggaBaHHi Hebesneui byaisens i crno-
pya. MNMpoueaypa, Wo JO3BONA€E HE3HaYHy aude-
peHuiaLito YacTKoBuX KoedilieHTiB ong Ain Ta
onopy y BiANOBIAHOCTI 3 KNnacamu, HagaHa B B3.

MPUMITKA. Knacudikauis HaginHoCcTi moxe 6yTu
npeacTaBneHa 3aBasky iHaekcam f (ave. gogatok C),
sika BpaxoBYe NPUNHATHY abo NpunyLLeHy CTaTUCTUYHY
BapiaTMBHICTb Yy BNAuBax Ai Ta ornopy i HeBu3Ha4ve-
HOCTI Mmoaeni.

b) BignosigHo go 2.2(5)c Ta 2.2(5)d npoueaypa,
L0 J03BOMSE HE3HAYHY ANepeHLialio MiX pis-
HUMK Tunamu Byaisens i CNOpya y BUMOrax cro-
COBHO pIiBHIB SIKOCTi NMPOEKTYBaHHA Ta npouecy
3BefleHHs, HagaHi y B4 Ta B5.

MPUMITKA. 3axoau kepyBaHHsI Ta KOHTPOSO AKICTIO
npv NPOEKTYBaHHI, AeTalbHOMY KPeCIeHHi Ta 3BeeH-
Hi, ki HagaHi B B4 ta B5, npusHayeHi 4ns yHUKHEHHS
pyWHyBaHb BHACMIOOK HAaKOMUYeHMX MOMWIOK Ta ra-
paHTii ornopy, NPUMHATOrO NPWY NPOEKTYBaHHI.

(3) Us npouenypa Bu3HaveHa gns Toro, wob
CTBOPUTU POBOYi pamMKu i 4O3BOMUTU, SIKLLIO Le
DaxaHo, BUKOPUCTAHHS Pi3HNX PiBHIB HAAINHOCTI.

B2 CumBonu

B ubomy gogaTtky BMKOPUCTOBYHTLCSA Taki CUM-
BOJIN.

Kg; — KoeiLieHT, WO BMKOPUCTOBYETLCA ANS AN
npv gudpepeHuiauii HaginHocTi

B — iHOEeKC HaginHoCTI

OCTY-H b B.1.2-13:2008

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
(Reliability management) and to appropriate
clauses in EN 1991 to EN 1999.

NOTE Reliability differentiation rules have been speci-
fied 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 recom-
mends the following procedures for the manage-
ment 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 procedure for allowing moderate dif-
ferentiation in the partial factors for actions and
resistances corresponding to the classes is given
in B3.

NOTE Reliability classification can be represented
by B indexes (see Annex C) which takes account of ac-
cepted or assumed statistical variability in action ef-
fects and resistances 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 construction works in the requirements for qual-
ity levels of the design and execution process are
given in B4 and B5.

NOTE Those quality management and control mea-
sures 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.

(3) The procedure has been formulated in such a
way so as to produce a framework to allow differ-
ent reliability levels to be used, if desired.

B2 Symbols

In this annex the following symbols apply.

Kg, Factor applicable to actions for reliability dif-
ferentiation
B Reliability index
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B3 AudepeHuiauina HaginHoCTi

B3.1 Knacu HacnigkiB

(1) 3 meTor amdepeHuiauii HagiMHOCTI Knacu
HacnigkiB (CC) MOXyTb BCTaHOBMNOBATUCh, PO3-

rnagaymn Hacniakn pyrnHyBaHHS abo HecnpaBHOI
poBOTN KOHCTPYKLT, IK BU3Ha4YeHo B Tabnuui B1.

B3 Reliability differentiation

B3.1 Consequences classes

(1) For the purpose of reliability differentiation,
consequences classes (CC) may be established
by considering the consequences of failure or
malfunction of the structure as givenin Table B1.

Taonuua B1 — BusHayeHHs KnaciB Hacnigkis

Knac
Hacnigkis

Onuc

Mpuknaan Gyaisenb Ta UMBINbHUX
iHXXeHepHUX cnopyn

CC3

3Ha4yHi Hacnigkm — BTpaTuM NHOLCHKOro
KUTTSA 200 eKOHOMIYHI, coLjianbHi Hacnigku
abo Hacnigkn Aons HaBKOMULLHLOIO cepe-
O0BYLLA € AyXe BEeNIMKUMU

TpunbyHK, rpomagceki cnopyam Ta Oyaisni,
e Hacnigkn pynHyBaHHA MOXYTb Oy Ty Kpaw
HeraTMBHMMU (Hanpuknag, KOHUEepTHi 3anu)

CC2

CepepgHi Hacnigkm — BTpaTU NOOCLKOro
KUTTS, EKOHOMIiYHIi, couianbHi Hacnigku
abo Hacnigkvu Oonst HaBKOMULLIHLOTO cepe-
JoBULLA € 3HAYHUMMU

XKutnosi Ta odicHi 6yaiBni, rpomMaachbki
Oyaieni, e Hacnigku pynHyBaHHs € cepea-
HiMK (Hanpuknag, odicHa 6yaisns)

CC1

He3HauHi Hacnigkn — BTpatn nNOLACbKOro
XXUTTS, EKOHOMIiYHi, coulianbHi Hacnigku
abo Hacnigkum Anst HaBKOIMULLHBLOIO cepe-
JoBULLA € ManNMMu abo He3HAYHUMU

CinbcbKkorocnogapchbki 6yaisni, Kyay nogu,
3a3Buyan, He 3axogaTb (Hanpuknag, cknag-
CbKi MPUMILLIEHHS), Tennuui

Table B1 — Definition of consequences classes

Consequences
Class

Description

Examples of buildings and civil engineering
works

CC3

High consequence for loss of human life,
or economic, social or environmental con-
sequences very great

Grandstands, public buildings where conse-
quences of failure are high (e.g. a concert
hall)

CC2

Medium consequence for loss of human
life, economic, social or environmental
consequences considerable

Residential and office buildings, public
buildings where consequences of failure are
medium (e.g. an office building)

CC1

Low consequence for loss of human life,
and economic, social or environmental

Agricultural buildings where people do not
normally enter (e.g. storage buildings),

consequences small or negligible

greenhouses

(2) Kputepiem ansa knacucpikauii Hacnigkis €
Ba)XXNUBICTb Y BiAHOLIEHHI HAacnigKiB pynHyBaHHS
KOHCTPYKLUii abo enemeHTa KOHCTPYKLUIi, O po3-
rnagaetbes. Aue. B3.3

(3) 3anexHo BiA opMK KOHCTPYKUii Ta npun-
HATUX MNPOTArOM MNPOEKTYBaHHS pPilleHb OKpeMi
€reMEHTN KOHCTPYKLIT MOXyTb ByTK BigHECEHuU-
MW 0O OOHAKOBOro, BMLLOrO abo HWXYOro Kracy
HacniAKiB HXK BCA KOHCTPYKLUIS B LiflOMY.

MPUMITKA. Y pgaHuin yac BUMOIM WOAO HaAiAHOCTI

MalTb BiJHOLIEHHS [0 KOHCTPYKTUBHWUX €NeMeHTIB
OygniBenb i cnopya.
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(2) The criterion for classification of conse-
quences is the importance, in terms of conse-
quences of failure, of the structure or structural
member concerned. See B3.3

(3) Depending on the structural form and deci-
sions made during design, particular members of
the structure may be designated in the same,
higher or lower consequences class than for the
entire structure.

NOTE At the present time the requirements for reli-

ability are related to the structural members of the
construction works.



B3.2 AndepeHuiauis 3a BenuinHamum 3

(1) Knacu HaginHocTi (RC) MOXyTb BU3Ha4aTmcs
3aBASAKW KOHUenUil iHaeKcy HaginHocTi f.

(2) Tpn knacu HaginHocti RC1, RC2 1a RC3
MOXYTb OyTM MOB’A3aHMMKM 3 TpbOMa Krnacamu
HacnigkiB CC1, CC2 ta CC3.

Tabnvust B2 Hagae MiHiManbHi pekoMeHOoBaHi
BENUYMHM AN iHAEKCY HafiMHOCTI, KW € NOB’A-
3aHMM 3 KnacaMu HaginHoCTI (OuB. TakoX goAa-
Tok C).

OCTY-H b B.1.2-13:2008

B3.2 Differentiation by 3 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 CCa3.

(3) Table B2 gives recommended minimum
values for the reliability index associated with
reliability classes (see also annex C).

Tabnuusa B2 — PekomeHOoBaHi MiHiMarnbHi BeNWYnHW ANS iHAEeKCY HafinHOCTI B (rpaHWyHi CTaHu 3a

HEeCy400 3[4aTHICTH0)

MiHimanbHi BenuunHu ang 3

Knac HaginHocTi

basosun nepiog 3a 1 pik

Basosuii nepiog 3a 50 pokis

RC3 5,2 4,3
RC2 4,7 3,8
RC1 4,2 3,3

Table B2 — Recommended minimum values for reliability index p (ultimate limit states)

Minimum values for 3

Reliability Class

1 year reference period

50 years reference period

RC3 5,2 4,3
RC2 4,7 3,8
RC1 4,2 3,3

MPUMITKA. BBaxaeTbCs, O NPOEKTYBaHHA 3 BUKO-
puctaHHam EN 1990 3 yacTkoBummn KoedpilieHTamu,
HagaHumu B gogatky A1 ta EN 1991 — EN 1999, 3ara-
1IOM npu3Bene A0 CNopyau BEMUYMHOW [ Binblue Hixk
3,8 ana 6asosoro nepiogy 3a 50 pokis. Knacu Hagin-
HOCTi Anga enemeHTiB cnopyau Buwe RC3 B ubomy
JoaaTky B nogarnbLUOMy He po3rnsgarTbCsl, OCKINbKU
KOXHa 3 TaKux KOHCTPYKLIi BUMarae OKpeMoro po3rnsay.

B3.3 OudrepeHuiadia 3aBaakm saxonam, siki
BiAHOCATLCA A0 YaCTKOBUX KoediLlieHTIB

(1) OguH i3 wnaxis peanisauii gndepeHuiadii
HafiHOCTI nonsrae y andepeHuiadii knacis Koe-
iLiEHTIB v £, LLIO BUKOPUCTOBYIOTLCSH B OCHOBHMX
KOMBiHaLifX Ans NOCTINHUX PO3PaxyHKOBUX CUTY-
auin. Hanpwuknag, 4ns ogHakoBUX PIBHIB KOHTPOK
npy NPOEKTyBaHHI Ta iHCMEKUii npu 3BeAeHHi
koediuieHT MHOXeHHA Kg; (ave. Tabnuuio B3)
MOXe 3aCTOCOBYBATUCb A0 4aCTKOBUX Koedilli-
EHTIB.

NOTE A design using EN 1990 with the partial factors
given in annex A1 and EN 1991 to EN 1999 is consid-
ered generally to lead to a structure with a B value
greater than 3,8 for a 50 year reference period. Reli-
ability 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 yg factors to be
used in fundamental combinations for persistent
design situations. For example, for the same de-
sign supervision and execution inspection levels,
a multiplication factor Kg;, see Table B3, may be
applied to the partial factors.
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Tabnuusa B3 — K¢, koediuieHT ong aiv

Knac HapginHocTi

Kg; KoediuieHT ans ain

RC1 RC2 RC3
Kri 0,9 10 >
Table B3 — K, factor for actions
Reliability class
KF, factor for actions iability
RC1 RC2 RC3
KFi 0,9 10 >

MPUMITKA. Tak, gna knacy RC3 iHwi 3axogn, ski
onucaHi B LbOMY [JoAaTKy, 3a3Buyal Kpalle BMKO-
pucTaHHs KoediuieHTa K. Kg NOBUHEH BUKOPUCTO-
BYBaTWCb TiMbKN AN HECNIPUATNNBUX AilA.

(2) OwndpepeHuiaudis HagiMHOCTI MOXe TaKoX
3aCTOCOBYBATUCh Yepes YacTKOBI KoedilieHTu
onopy vy - OAaHak, gk npaBuno, Le He BUKO-
pucToByeTbCA. BUHATKOM € nepeBipka Ha BTOMY
(ams. EN 1993). [lne. Takox B6.

(3) CynyTHi 3axoawn, HaNpuknag, piBeHb KOHTPOIO
SIKOCTi MPOEKTYBaHHA Ta 3BEAEHHSA, MOXe OyTu
noe’sa3aHuMn 3 knacamum yg. B ubomy gopaatky
Oyna npunHATa TPbOXPIBHEBA CUCTEMA KOHT-
POSto SAKOCTi NPOEKTYBaHHA Ta 3BEAEHHSA. Takox
€ MPUMHATHUM KOHTPOSIb PiBHIB NPOEKTYBaHHA Ta
iHCMEKLiHMX PiBHIB pa3oM 3 KrlacaMun HagikHOCTiI.

(4) MoxyTb MaTV Mmicue BuNagku (Hanpuvknag,
nixTapesi CTOBMMW, LOMMM TOLWO), A€ 3 METO
€KOHOMIi KOHCTPYKLUia Moxxe MaTtu knac RC1, ane
BiHOCMTMCA [0 BMLIMX BiANOBIOHUX PIBHIB KOHT-
POSI0 NPOEKTYBAHHS Ta iIHCMEKLLN.

B4 OudepeHuiaLisi KOHTPONIO NPOEKTYBaHHA
(1) OndpepeHLiauis KOHTPOMIO NPOEKTYBAHHS CKa-
OAETbCA 3 PI3HMX OpraHisauinHMX 3axofiB KOHT-
POMo SIKOCTI, SKi MOXYTb BMKOHYBATUCb Pa3oM.
Hanpuknag, Bu3HadeHHs piBHA KOHTPOSIO MpPOek-
TyBaHHSs (B4(2)) moxe BMKOPUCTOBYBATUCH Pa3oMm
3 iHWKUMK 3axodamu, Hanpuknag, onga Knacudikawii
MPOEKTyBanbHUKIB Ta KOHTPONbHMX opraHiB (B4(3)).

(2) Tpr MOXNMBUX PiBHI KOHTPOJSIKO MPOEKTYBAHHS
(DSL) nokasaHi B Tabnuui B4. PiBHi koHTponto
NPOEKTYBaHHs MOXYTb OyTW noB’si3aHi 3 B1bpa-
HUM Knacom HaginHocTi abo BMGpaHi y BiANoBIA-
HOCTIi 3 BaXXNMBICTIO KOHCTPYKLUii 3rigHO 3 Hauio-
HaneHUMKU BUMOramu abo MPOEKTHUM 3aBAaH-
HSIM, Ta MOXYTb BUKOHYBAaTUCb Yepe3 BiOMNOBIAHI
3axoam KepyBaHHA sakicTio. [me.2.5.
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NOTE In particular, for class RC3, other measures as
described in this Annex are normally preferred to using
K, factors. Kg; should be applied only to unfavourable
actions.

(2) Reliability differentiation may also be applied
through the partial factors on resistance y,,. How-
ever, 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 execu-
tion of the structure, may be associated to the
classes of y£. In this Annex, a three level system
for control during design and execution has been
adopted. Design supervision levels and inspec-
tion levels associated with the reliability classes
are suggested.

(4) 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 corre-
sponding design supervision and inspection lev-
els.

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 authori-
ties (B4(3)).

(2) Three possible design supervision levels
(DSL) are shown in Table B4. The design supervi-
sion levels may be linked to the reliability class se-
lected or chosen according to the importance
of the structure and in accordance with National
requirements or the design brief, and implemen-
ted through appropriate quality management
measures. See 2.5.
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Tabnuuna B4 — PiBHi kepyBaHHsi NpoekTH1MK pobotamm (DSL)

PiBHi KOHTpOntO

MiHiManbHi pekoMeHOOoBaHiI BUMOTM Ansi NepeBipky

XapakTepucTukn . . L
NPOEKTYBaHHS po3paxyHKiB, KpecrneHb Ta TEXHIYHMX crneLmndikauin
DSL3 BigHocHo RC3 | PoswmpeHnun lMepeBipka TPETbOK CTOPOHOID
KOHTpPOIb lMepesipka, L0 BUKOHYETLCS IHLLOK OpraHi3auieto, aHix Ta,
LLIO BUKOHYBasna npoeKTyBaHHS
DSL2 BigHocHo RC2 | HopmanbHum Mepegipka iHWKMK ocobamu, Ha BiAMIHY Big TUX, XTO CMO-
KOHTpOIb YyaTKy Hic BigNoBiganbHICTb 3a NPOEKTYBaHH4, Ta Yy Bigno-
BIQHOCTI 3 Npoueaypamu Liel opraHisauil
DSL1 BigHocHo RC1 | HopmanbHui Ocobucra nepesipka
KOHTPOIb MepeBipka ocobamm, XTO BUKOHAB MPOEKTHI poboTun

Table B4 — Design supervision levels (DSL)

Design Supervision

Characteristics
Levels

Minimum recommended requirements for checking
of calculations, 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 respon-
supervision sible and in accordance with the procedure of the organisa-
tion
DSLA1 relating to RC1 | Normal Self-checking:
supervision Checking performed by the person who has prepared the
design

(3) [OudpepeHuiauiss KOHTPOMK NPOEKTYBaHHS
MOXe TaKOX BKoYaTW i Knacudikauito npoek-
TyBarbHKKIB Ta/abo iHCNEeKTOpiB NPOEKTHMX PoBIT
(nepeBipstoYi, KOHTPObHI OpraHy TOLLO) 3anex-
HO Big TX KOMmneTeHUil i JocBigy, BHYTPILHbLOT
opraHisauii, gns BignoeigHoro Tuny OyaiBenb i
crnopyq, NPOEKTYBaHHA AKMX 34iNCHIOETLCA.
MPUMITKA. Tun 6ygiBenb i cnopyd, martepianu Ta
KOHCTPYKTUBHI (pOpMM, LLO BUKOPUCTOBYIOTBCS, MO-
XyTb BIAMHYTU Ha Lik0 Knacudikauito.

(4) Ak anbTepHaTvBa, gudepeHuialia KOHTpo-
N0 NPOEKTYBaHHA MOXe BKMoYaTu B cebe GinbLu
peTenbHy, AeTani3oBaHy OLIHKY npupoau Ta
BENUYMHM AiN, 9KMM MOBUHHA MNPOTUCTOSATM KOH-
CTPYKLUis, ab0 cUCTEMU KOHTPOS0 PO3paxyHKO-
BMX HaBaHTaXeHb, W06 akTMBHO abo MacuMBHO
KOHTpontoBaTu (obmexxyBaTtu) i aii.

B 5 IHcnekuis npoTaArom 3BegeHHA

(1) Tpwu iHcnekuiHMx piBHi (IL) MoxyTb 6yTu
3anpoBapKeHUMM, K BkasaHo B Tabnuui B5. Lli
iHCNeKUinHi piBHI MOXyTb MOB’A3yBaTUCb 3 Kna-
CaMu KepyBaHHA SKICTHO, WO BubMparTbcs Ta
3anpoBapKylOTbCs Yepe3 BIiAMOBIAHI  3axoam
KepyBaHHs sikicTio. [mB. 2.5. MNoganblui BkasiBku

(3) Design supervision differentiation may also
include a classification of designers and/or design
inspectors (checkers, controlling authorities,
etc.), depending on their competence and experi-
ence, their internal organisation, 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 classifica-
tion.

(4) Alternatively, design supervision differentia-
tion can consist of a more refined detailed assess-
ment 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 implemented through appropriate
quality management measures. See 2.5. Further
guidance is available in relevant execution stan-
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HagalTbCA B BIONOBIOHMX CTaHgapTax Ha 3Be-
[eHHs, Ha ki € nocmnanHa B EN 1992 — EN 1996
Ta EN 1999.

Tabnuusa B5 — IHcnekuinHi piBHi (IL)

dards referenced by EN 1992 to EN 1996 and
EN 1999.

HopmanbHa iHchekuis

BinHocHo RC1

IHCneKUinHi piBHI XapaKkTepucTukm Bumoru
IL3 Po3swupena iHcnekuia | IHcnekuia TpeTbo CTOPOHO
BigHocHo RC3 P H HiA TP P
IL2 HopmanbHa iHcnekuia | lHcnekuis BignosigHO Ao npoue opraHisauii
BigHocHo RC2 p L L )i} AHO [0 npouenyp op L
IL1

BnacHa iHcnekuis

Table B5 — Inspection levels (IL)

Inspection Levels Characteristics Requirements
IL3 . : . . .
Relating to RC3 Extended inspection Third party inspection

Normal inspection

Relating to RC1

IL2 Normal inspection Inspection in accordance with the procedures of the
Relating to RC2 P organisation
IL1

Self inspection

MPUMITKA. IHcnekuinHi piBHI BU3Ha4alOTb NMUTaHHA,
KOTpi MOBMHHA OXOMWUTK iHCMeEKLis BMpobiB Ta 3Be-
OEHHS1, BKMOYHO 3 06’eMOM Ta Ceporo OXOMMEHHS
iHcnekuii. Takum 4YvMHOM, npaBuna BapitoBaTUMYTbCS
BiJ, OAHOrO KOHCTPYKTMBHOrO Matepiany 4O iHWOoro Ta
HaJalTbCs Y BiNOBIOHNX CTaHA4apTax 3i 3BeeHHS.

B6 YacTtkoBi koedpidieHTH gna BnactuBocTen
onopy

(1) YacTtkoBuin KoedilieHT Ana BNacTUBOCTI Ma-
Tepiany abo Bnpoby 4m onopy enemMeHTa Moxe
OyTM 3MEHLIEHUM, SKLWO IHCMEKLUiHMIA Knac
BULMIA TOro, LLO BUMAaraeTbCcs BignoBigHO A0
Tabnuui B5 ta/abo BuKOpUCTOBYOTHCHA BinbLu
XKOPCTKi BUMOTH.

MPUMITKA. [ns edeKkTMBHOCTI nepeBipkM 3a O0Mo-
Moroto BunpobyBaHb AnB. po3ain 5 Ta gogatok D.

MPUMITKA. MNpaBnna ansa pisHnx maTepianis MOXyTb
OyTm HapaHi GesnocepegHbo abo 3 nocunaHb B
EN 1992 — EN 1999.

MPUMITKA. Take 3MeHLUEHHS, Sike [O03BOJNISiE, Han-
puvKnaa, HeBM3HA4YeHOCTI MoAeni Ta Bapialii y po3mi-
pax, He € 3axo4om amdbepeHuiauii HagiNnHOCTI: BOHO
€ TiNbKM KOMMeHcalilHMM 3axodoM Ans Toro, Lob
NigTPUMyBaTW 3aneXHiCTb PiBHS HAQIMHOCTI Bif edek-
TMBHOCTI KOHTPONbHMX 3aXOAIB.
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NOTE Inspection levels define the subjects to be cov-
ered by inspection of products and execution of works
including the scope of inspection. The rules will thus
vary from one structural 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 differentiation measure : it is only a compen-
sating measure in order to keep the reliability level
dependent on the efficiency of the control measures.



HDonatok C
(moBigkoBui)

OcHoBa Ans po3paxyHKy 4aCTKOBOro
koedpivieHTa Ta aHani3y HagiNnHOCTI

C1 Cdhepa Ta 06nacTte BUKOPUCTAHHA

(1) Len pogaTtok Hagae iHopmauito Ta Teope-
TMYHY OCHOBY A5 MeTody 4acTKOBOro koediui-
€HTa, onucaHoro B po3aini 6 Ta gogatky A. Llen
AoOaToK Takox 3abesnedye OCHOBY ANis fofaT-
ka D Ta mae BigHoLleHHs1 4o 3MicTy gogaTka B.

(2) Llem nopaTtok Takox Hagae iHpopmau,ito LWoao

— MeTodiB BM3HAYEHHSI KOHCTPYKTUBHOI Hagin-
HOCTI;

— BWKOPUCTaHHS METOAY Ha OCHOBI HaAiNHOCTI
ONS BU3HAYEHHs 3aBOsKM KanibpyBaHHIO po3-
paxyHKOBUX BENNYUHM Ta/abo YacTKOBUX Koe-
dilieHTIB B po3paxyHKOBUX hopmynax;

— popmaTiB po3paxyHKOBOI nepesipku B €Bpo-
Koaax.

C2 CumBonu

B LUbOMY O04aTKy BUKOPUCTOBYHTbLCA HaCTyI'IHi
CUMBOIJIN.

JlamuHcbKi eenuki nimepu

Py iIMOBIPHICTb pyNHYBaHHSA
P rob (. ) imoBipHiCTb
Ps iIMOBIPHICTb XUTTE34ATHOCTI

JlamuHcbki mani nimepu

o reomeTpuyHa xapakTepucTtumka

g PYHKUist ePEeKTUBHOCTI

lpeubki senuki nimepu

) KyMYNATUBHA DYHKLiSE pO3NogineHHs
CTaHOapTM30BaHOro HOPMasnbHOro
po3nogineHHs

lpeubki mani nimepu

oE FORM (MeToga HagiHOCTI nepLuoro
nopsaKy) KoediLieHT KXUTTE30ATHOCTI
AN pe3ynbTaTiB gin

oR FORM (MeTtog HagiiHOCTI nepLuoro
NopsaKy) KoedilieHT XXUTTE3AATHOCTI
ans onopy

B iHOEKC HaAiINHOCTI

0 HEeBM3Ha4YeHiCTb Moaerni

[15% cepefHe 3HayYeHHa X

ox cTaHgapTHe BigxuneHHsa X

%% KoedpiuieHT Bapiauii X
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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 theo-
retical 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 determine by calibration design values
and/or partial factors in the design expres-
sions;

— the design verification formats in the Euro-
codes.

C2 Symbols
In this annex the following symbols apply.

Latin upper case letters

Py Failure probability

P rob (. ) Probability

Ps survival probability
Latin lower case letters

o geometrical property
g performance function

Greek upper case letters
0} cumulative distribution function of the
standardised Normal distribution

Greek lower case letters
oE FORM (First Order Reliability Method)
sensitivity factor for effects of actions

oR FORM (First Order Reliability Method)
sensitivity factor for resistance

B reliability index

0 model uncertainty

1% mean value of X

Cx standard deviation of X

%% coefficient of variation of X
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C3 Betyn

(1) Y metoai yactkoBoro koediuieHTa 6a30Bi
nepeMiHHi (TobTo Aii, XapakTepucTMKn onopy Ta
reoOMeTPUYHI XapaKTEPUCTUKM) 3a paxyHOK BUKO-
PUCTaHHSA YacCTKOBMX KOedilieHTIB Ta KoedilieH-
TiB v OTPUMYIOTb BiMNOBIgHI pO3paxyHKOBI Besnu-
YMHWU Ta BUKOHYETbLCA NepeBipKka, sika Mae rapaH-
TyBaTh, WO HEMAE MEPEBULLEHUNX BIiAMOBIAHUX
rpaHnyHux ctadis. Aue. C7.

MPUMITKA. Po3ain 6 onucye po3paxyHKoBi BENUYMHN
ONns Jin Ta pesynbTaTiB Ail, a TakoX pPo3paxyHKOBI
BEMMYUHN XapaKTepUCTUK MaTepianis, BUpobiB Ta reo-
METPUYHHUX OaHUX.

(2) Y npuHUMAi YncenbHi 3HAYEHHSA NS YacTKo-
BUX KOeQiLiEHTIB Ta KOediLiEHTIB MOXyYTb BU3Ha-
YyaTUCb ABOMA LUNAXaMMU:

a) Ha ocHogi kanibpyBaHHsi, BUXOASYM 3 AOBrO-
NITHIX ekcnepuMeHTiB Ta byaiBenbHUX TpaauLin.
MPUMITKA. [Onsa 6inblwocTi 4acTKoBMX KOeMIiLiEHTIB
Ta KoedilieHTiB , 3anponoOHOBaHNX B HASIBHUX B JaHUI
yac €Bpokogax, Lew NpuHUMn € NpoBigHUM.

b) Ha ocHOBi CTaTUCTMYHOI OLiIHKN eKCNepUMeEH-
TanbHWX AaHUX Ta NoNbOBUX cnocTepexeHsb. (Lie
MOBMHHO BWKOHYBATMUCb Yy pamKax iMOBIPHICHOI
Teopil HaginHoCTI.)

(3) MNpw BUKOpUCTaHHI MeToay 2b) okpemo abo B
KoMbGiHaLii 3 MeTo4oM 2a) kanidbpyBaTn 4acTKOBI
KoeilieHTV rpaHNYHMX CTaHIB 3@ HECYYOI0 3aaT-
HICTIO 4N pi3HMX MaTtepianis Ta 4in cnig Tak, wob
PiBHI HafiMHOCTI ANA penpe3eHTaTUBHUX KOHCT-
PyKUi BynM HacTiNbKn 6AN3bKUMK, HACKINbKN €
MOXNMBMM ANSA 3a4aHOro iHAeKCy HaginHOCTI.
Ous. C6.

C4 Ornsag metoAaiB HaAiMHOCTI

(1) PucyHok C1 Hagae cxemMaTUyYHUI ornsag pis-

HUX HasiBHMX METOAIB KanibpyBaHHA po3paxyH-

KOBMX opmMyn [Ans 4YacTKOBOro koedqiuieHTa

(rpaHWyHi cTaHK) Ta BIiGHOCUMHU MiDK HUMMW.

(2) ImosipHicHi kanibpyBanbHi npouegypv 4N

YacTKoOBUX KoedilieHTiB MOXyTb OyTn poanogi-

NEeHNMU Ha OBa rofloBHUX Krnacu:

— MOBHICTHIO iMOBIpHicHI meToam (piBeHb Ill) Ta

— MeToau HaginHocTi neporo nopsaky (FORM)
(piBeHb II).

MPUMITKA 1. lNMoBHicTo iMOBipHiCcHI MeToaun (piBEHb

[ll) HagatoTb, B MpUHLMAI, BipHi BignoBigi Ha nocrae-

TNeHi NUTaHHA CTOCOBHO HaginHocTi. Metoawn pisHs I

BUKOPUCTOBYIOTLCS HE 4acTO Mpu KanibpysBaHHi HOpM

NPOEKTYBaHHS, OCKiflbKM 3a3Bn4yar NpocTo HegocTat-

HbO CTaTUCTUYHUNX OaHUX.

70

C3 Introduction

(1) In the partial factor method the basic variables
(i.e. actions, resistances and geometrical proper-
ties) through the use of partial factors and vy
factors are given design values, and a verification
made to ensure that no relevant limit state has
been exceeded. See C7.

NOTE Section 6 describes the design values for ac-
tions and the effects of actions, and design values of
material and product 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 Principle.

b) On the basis of statistical evaluation of experi-
mental data and field observations. (This should
be carried out within the framework of a probabil-
istic reliability theory.)

(3) When using method 2b), either on its own or in
combination with method 2a), ultimate limit states
partial factors for different materials and actions
should be calibrated such that the reliability levels
for representative structures are as close as pos-
sible to the target reliability index. See C6.

C4 Overview of reliability methods

(1) Figure C1 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 lll), and

— first order reliability methods (FORM)
(Level II).

NOTE 1 Full probabilistic methods (Level Ill) give in

principle correct answers to the reliability problem as

stated. Level lll methods are seldom used in the cali-

bration of design codes because of the frequent lack of

statistical data.



MPUMITKA 2. MeTtoau piBHs || BukopuctoBytoTb 400~
pe BMBYEHI anpokcMMalLii Ta HagatTb pe3ynbTaT, sKi
Npv BUKOPUCTaHHI B BiflbLLOCTi KOHCTPYKTOPCbKUX Npu-
KnagHuX 3agad po3rnsfarTbCst 4OCTAaTHBO TOUYHUMM.

(3) B obox metogax pisHsa Il i piBHa Il cnig
ieHTUdIKyBaTU Mipy HaOiMHOCTI 3 BipOrigHICTIO
imoBipHOCTi P = (1—-Ps ), Ae P — iIMOBIpHIiCTb pyn-
HyBaHHA CTOCOBHO PO3rAsHYTOI hopMu pyrHy-
BaHHA B Mexax BianoBigHoro 6a3oBoro nepioay.
Axkwo nigpaxoBaHa iIMOBIPHICTb PYyMHYBaHHA €
BiNbLUOIO HiX NornepeaHbLO 3aAaHa Benu4inHa Py,
TOAOI KOHCTPYKLiS MOBMHHA po3rnggatucsd, $K
HeHaginHa.

MPUMITKA. "BiporigHicTb pynHyBaHHSA" Ta BignoBig-
HWWA iHOeKC HaginHocTi (guB. C5) € Tinbkn HOMiHanb-
HUMM 3HaYEHHSIMU, sIKi HEOOOB'A3KOBO NPeACTaBNsATb
OIVICHI OLHKM pYMHYBaHHS, ane BUKOPUCTOBYIOTLCS SK
poboui BenuuMHM Ans uinen kanibpyeBaHHA Ta nopis-
HAHHSA PIBHIB HA4iIMHOCTI KOHCTPYKLIN.

(4) €Bpokoaun, ronoBHUM YMHOM, Ga3yoTbCs Ha
meTogdi o (ame. pucyHok C1). MeToq ¢ abo ekBi-
BaneHTHi MeToan BUKOPUCTOBYBanuWCb AnNd Mno-
AanbLuoro po3suTky €BpoKoaiB.

MPUMITKA. TNpuknagom eksiBaneHTHOro mMeTtogy €

MPOEKTYBaHHSA 3a [JOMOMOrol BUNpoOyBaHb (AMB.
popaTtok D)

OCTY-H b B.1.2-13:2008

NOTE 2 The level Il methods make use of certain well
defined approximations and lead to results which for
most structural applications can be considered suffi-
ciently accurate.

(3) In both the Level Il and Level Il methods the
measure of reliability should be identified with the
survival probability Py = (1-Pf), where Ps is the
failure probability for the considered failure mode
and within an appropriate reference period. If
the calculated failure probability is larger than a
pre-set target value P, then the structure should
be considered to be unsafe.

NOTE The 'probability of failure’ and its corresponding
reliability index (see C5) are only notional values
that do not necessarily represent the actual failure
rates but are used as operational values for code cali-
bration purposes and comparison of reliability levels of
structures.

(4) The Eurocodes have been primarily based on
method a (see Figure C1). Method ¢ or equivalent
methods have been used for further development
of the Eurocodes.

NOTE An example of an equivalent method is design
assisted by testing (see annex D).
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[eTepmiHoBaHi meToam

IcTopunyHi meToamn
EmnipnyHi metoan

!

KanibpyBaHHs

Metopg a

IMOBIpHiCHI meToan

FORM
(PiBeHb II)

MosHicTio
iMOBIpHICHi
meToau

A 4

A 4

Kani6pyBaHHs

KanibpyBaHHs

A 4

HaniBiMOBIpHiCHI
mMeToau
(PiBeHb I)

MeTopa ¢

\ 4

Po3spaxyHok 3a meTogom
YacTKoBOro koediuieHTa

MeTton b

4

PucyHok C1 — 3aranbHe 306paeHHs1 MeToAIB HaiNHOCTI

Deterministic methods

Historical methods
Empirical methods

A 4

Calibration

Method a

Probabilistic methods

FORM Full probabilistic

(Level ) (Level III)
A 4 \ 4

Calibration Calibration
\ 4

Semi-probabilistic
methods
(Level I)
Method ¢
Y
Partial factor Method b

design

Figure C1 — Overview of reliability methods
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C5 IHpekc HaginHocTiI 3

(1) Y npoueaypax piBHs Il anbTepHaTuBHa mipa
HafiMHOCTi yMOBHO BM3Ha4YaeTbCA 3a J4OMNOMOror
iHOeKcy HafinHOCTI B, SK1iA NoB’A3aHUN 3 Py !

OCTY-H b B.1.2-13:2008

C5 Reliability index 3

(1) In the Level Il procedures, an alternative mea-
sure of reliability is conventionally defined by the
reliability index B which is related to Ps by:

Pr = ®(-B), (C1)

ae ®— KymynsTMBHa OYHKLiS CTaHAapPTHOro HOp-
MarbHOro Po3noAineHHs.
38’530k Mix @ Ta f HaBeaeHmn y Tabnuui C1.

Tabnuua C1 — 38’a30K MiX  Ta Ps

where @ is the cumulative distribution function of
the standardised Normal distribution.
The relation between ®andfis given in Table C1.

Table C1 — Relation between § and P¢

Py 107" 1072 1073

104 105 10 107

B 13 2,32 3,09

3,72 4,27 4,75 5,20

(2) ImMOBIpHICTb pyMHYyBaHHS Py MOXe Bupaxa-
TUCb Yepe3 yHKUil0 edeKTUBHOCTI g Tak, Lo
BBaXKa€ETbCH, LLO KOHCTPYKLUiS BUTpPMMae HaBaH-
TaxeHHs1 6e3 pyrHyBaHHA, Akwo g >0 i Oyae
3pynHoOBaHa, AKkwo g< 0:

Ps =Prob(g <0)

Axwo R — onip, a E — pesynbTaT AiN, (PyHKUIA
e(PeKTUBHOCTI g CTAHOBUTb:

g=R-E

3 BUNagKoBMmu BenunymHamu R, E Ta g.

(3) Akwo g mae HopmanbHe pO3noAineHHd, [
NpuMMaeTbCs, SK:

ae:
HLg — CEPEAHE 3HaYeHHs g Ta
G ¢ — CTaHAAPTHE BIAXWNEHHS,

(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
failifg<0:

(C.2a)

If R is the resistance and E the effect of actions,
the performance function g is:

(C.2b)
with R, E and g random variables.
(3) If g is Normally distributed, 3 is taken as:

_Hg (C.2¢)

Cg

where:
i g is the mean value of g, and
Og is its standard deviation,

Tak Lo: so that :
ug—BGg -0 (C.2d)
1a and
Ps =Prob(g <0)=Prob(g <pg —Boy) (C.2e)

Onsa iHwnx posnofinis g iHOEKC B € TifbKu
YMOBHOIO MipO0 HaAiNHOCTI

For other distributions of g, B is only a conven-
tional measure of the reliability

P =(1-Pr)

C6 3apaHi Benn4nHM iHAEKCY HaAiNnHOCTI 3

(1) 3agaHi BennMunHM Anga iHOEKCY HadiHOCTI f3
ONA Pi3HMX PO3PaxyHKOBMX CUTyauid, a TakoxX
ansa 6asoBux nepiogis Big 1 poky ao 50 pokis
HaBefeHi B Tabnuui C2. BenununHm 3 B Tabnuui C2
BignoBigaTb piBHAM 06e3nekn Ang KOHCTPYK-
TMBHMX €MNeMeHTIB knaciB HagiHocTi RC2 (aus.
aopaTok B).

C6 Target values of reliability index 3

(1) Target values for the reliability index 3 for vari-
ous design situations, and for reference periods of
1 year and 50 years, are indicated in Table C2.
The values of fin Table C2 correspond to levels of
safety for reliability class RC2 (see Annex B)
structural members.
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MPUMITKA 1. ns umx obuncrneHs B :

— Anga napameTpiB MiLHOCTI mMaTtepianiB i KOHCTPYK-
Ui, a TakoXX HeBU3HAYEHOCTEN Moaenen, sk npa-
BWIO, BUKOPUCTOBYETLCS NOTHOPMaribHWUA po3mno-
4in abo posnogin BenHbynna;

— [ANd BriacHoOi Barnm KOHCTPYKLIi, K NpaBuio, BUKO-
PUCTOBYETHLCA HOPMarnbHWUIA PO3Noain;

— Mpw po3rnsAgi NepeBipok, SKi He NOB’A3aHi 3i BTOMOLO,
AN NepemiHHMX Ain ONs CPOLLEHHST BUKOPUCTO-
BYETbCHA HOpMarbHUI po3nogin. Poanoain ekctpe-
MarbHUX 3HayYeHb OyB 61 BinbLL NPUAHATHAM.

MPUMITKA 2. Konn ronoBHi HEBU3HAYEHOCTI BUKMNU-
KaHi Oiamu, Wo MawTb CTaTUCTUYHO HEe3anexHi LWo-
PiYHi MakcMMarbHi 3Ha4YeHHs, To ANs iHWoro 6a3oBoro
nepiogy BenuuvMHa 3 MOXe MigpaxoByBaTUCb 3 BUKO-
pUCTaHHAM HacTynHoi bopmynn

NOTE 1 For these evaluations of

— Lognormal or Weibull distributions have usually
been used for material and structural resistance pa-
rameters and model uncertainties;

— Normal distributions have usually been used for
self-weight;

— For simplicity, when considering non-fatigue verifi-
cations, Normal distributions have been used for
variable actions. Extreme value distributions would
be more appropriate.

NOTE 2 When the main uncertainty comes from ac-
tions that have statistically independent maxima in
each year, the values of p for a different reference
period can be calculated using the following expres-
sion:

o(B,) = [0B1)]", (C3)

ae:
B, — iHOEKC HadiHoCTI 3a 6a30BuMI Nepiog 3a n pokis,

1 — iHOEeKC HaaiHOCTI 3a OOUH PiK.

where:

Bp is the reliability index for a reference period of n
years,

B4 is the reliability index for one year.

Tabnuua C2 — 3agaHun iHAEKC HaAINHOCTI B AN enemMeHTiB KOHCTpyKUii krnacy RC2

3apaHun iHOekc HaaiMHOCTI

"paHyHUI cTaH
1 pik 50 pokiB
Hecyua 3gaTHicTb 4,7 3,8
BTtoma Big 1,5 oo 3,82
EkcnnyatauinHa npyaaTtHiCTb (HE3BOPOTHMI) 2,9 1,5

) gue. popatok B

2) BanexuTb Bif, CTYNEHs MOXNWNBOCTI NPOBEEHHS IHCNEKLIii, PEMOHTIB Ta JONYCTUMOTO YLIKOIKEHHS.

Table C2 — Target reliability index p for Class RC2 structural members”"

Target reliability index

Limit state
1 years 50 years
Ultimate 4.7 3,8
Fatigue 1,5 to 3,82
Serviceability (irreversible) 2,9 1,5

1) See Annex B

2) Depends on degree of inspectability, reparability and damage tolerance.

(2) OincHa yacToTa BMNaAKiB pyWHYyBaHHS 3Hau-
HAM YMHOM 3anexuTb Big NIOOCHKUX MOMUIIOK
(noacbknii hakTop), KOTpi He po3rnagarTbes y
po3paxyHKy 4acTKoBOro koediuieHTa (guB. Ao-
aatok B). Takum 4mHoM, B He 060B’3K0BO 3abe3-
neyvye iHAMKaUilO OINCHOT 4aCcTOTU PYNHYBaHHS
KOHCTPYKLUii.
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(2) The actual frequency of failure is significantly
dependent upon human error, which are not con-
sidered in partial factor design (See Annex B).
Thus 3 does not necessarily provide an indication
of the actual frequency of structural failure.



C7 Nipxip Ao kanibpyBaHHSA po3paxyHKOBMUX
BeN14uH

(1) Y meTtoai nepeBipkM HaLiAHOCTI MPOEKTHOI
BenuunHu (ame. pucyHok C1) pos3paxyHKoBi Benu-
YMHW NOBMHHI BYTK BU3Ha4YeHMMM Ania BCix 6aso-
BUX NepeMiHHUX. Po3paxyHOK po3rnagaetbecs K
DOCTaTHIN, AKLLO He OCAratoTbCs IPaHNYHi CTaHK
npv po3paxyHKOBUX BENUYMHAX, SKi 3anpoBagxy-
I0TbCA Y pO3paxyHKOBUX Mogensax. Bukopucrosy-
FOUM YMOBHI NO3HAYKM Lie MOXITMBO BUPAa3UTHK, SK:

OCTY-H b B.1.2-13:2008

C7 Approach for calibration of design values

(1) In the design value method of reliability verifi-
cation (see Figure C1), design values need to be
defined for all the basic variables. A design is con-
sidered to be sufficient If the limit states are not
reached when the design values are introduced
into the analysis models. In symbolic notation this
is expressed as:

Eq <Ry, (C.4)

Je nigpsakoBui iHOeke 'd' BigHOCUTBCS A0 pPO3-
paxyHKOBUX BeNWYuH. Lle npaktnyHmin wnax ans
rapaHTyBaHHS, WO iHOEKC HAAIMHOCTI B 4OPiBHIOE
abo GinbLlUMN 3a 3afaHy BEMNUYUHY.

E4 ta Ry MOXyTb ByTK BifobpaxkeHi y 4acTKOBO
CUMBOSbHIN hopmi, AK:

Ed :E{Fd1,Fd2,...ad1,ad2,...9d1,6d2,...}
Rd :R{Xd1,Xd2,...ad1,ad2,...6d1,9d2,...}

ne:
E — pesynbTtart aii;
R — onip;

F — pis;

X — BnacTuBicTb Matepiany;

o — reoMeTpuyHa BracTUBICTb;

0 — HeBM3HaYeHicTb Moaeni.

[na ocobnmBuX rpaHUYHMX CTaHIB (Hanpuknag,
BTOMa) MoOxe ByTn HeobxigHow BinbLu 3aranbHa
dopmyna, wob B1UpasnT rpaHUYHUN CTaH.

= |

where the subscript 'd' refers to design values.
This is the practical way to ensure that the reliabil-
ity index B is equal to or larger than the target
value.

E4 and Ry can be expressed in partly symbolic
form as:

(C.5a)
(C. 5b)

where:

E is the action effect;

R is the resistance;

F is an action;

X is a material property;

o is a geometrical property;

6 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 pynHyBaHHa g =R —E =0

P — po3paxyHkoBa ToYKa

PucyHok C2 — Po3paxyHkoBa Touka Ta iHAEKC Hagin-
HOCTI B BIOMOBIAHO 0O MeTody HaAiNHOCTI MepLloro
nopsaky (FORM) ang HopmanbHO po3noginieHnX HeKo-
penboBaHMX NepemMiHHMX

-
R
O

(S)failure boundary g=R-E =0
P design point
Figure C2 — Design point and reliability index 3 accord-

ing to the first order reliability method (FORM) for Nor-
mally distributed uncorrelated variables
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(2) Po3paxyHkoBi BenMYnHN 6aszyBaTMMyTbCsa Ha
Benm4ymMHax 6a3oBmMxX NEPEMiIHHNX B PO3PaxyHKOBIN
Touui FORM, KoTpa Moxe OyTu BU3HAYEHOK SK
TOYKa pynHyBaHHSA noBepxHi (g = 0), Hanbnwx4a
00 LeHTpa pocrnoginy y npocTtopi HopmManisoBa-
HUX NEepPeMiHHUX (K CXxeMaTU4HO BM3HaAYEeHO Ha
pucyHky C2).

(3) PospaxyHkoBi BenuuuHu BRNnuBiB Aii E4 Ta
onopy Ry noTpibHo BM3Ha4aTu Tak, Wwob siporia-
HiCTb MaTu GinbLU HECNPUATNMBY BENUYKUHY Byna
Takolo:

PE>Ey)=
P(R>Ry)=

ne:
B — iHOekc 3agaHoro piBHA HaginHocTi (auB. C6).
o Ta ag, 3 |a|<1— BennumHM koediuieHTis
yytnueocti FORM. BenuunHa o € HeratMBHOWO
ONsl HecnpuATNUBKUX AiN Ta BNAMBIB AiK, Ta no-
3UTMBHOIO 151 ONOpY.

O g i 0 g MOXYTb BYTU NPUAHATUMMU, BiONOBIOHO,
0,7i0,8 3a ymoBu

(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) closest to the average point in the
space of normalised variables (as diagrammati-
cally indicated in Figure C2).

(3) The design values of action effects E; and
resistances Ry should be defined such that the
probability of having a more unfavourable value is
as follows :

D(+o h) (C.6a)
D(—a gP) (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 nega-
tive for unfavourable actions and action effects,
and positive for resistances.

o g and o g may be taken as — 0,7 and 0,8, re-
spectively, provided

0,16<cg/oRr<7,6, (C7)

[e o g Ta o — CTaHAAPTHE BiOXWUNEHHS pe3yrb-
TaTy Ain Ta onopy BignosigHo B popmynax (C.6a)
Ta (C.6b). Lle pae:

P(E >Eg4)=®(-0,7p)
P(R>Ry)=®(-0,8p)

(4) Axwo ymoBa (C.7) He BUKOHYeETbCS, Chig
Bukopuctatn o = 1,0 Ang nepemiHHoi 3 BinbL
LUMPOKMM CTaHAAPTHUM BigxuneHHam taa = +£0,4
OJ151 NEPEMIHHOT 3 MEHLUMM CTaHAapTHUM Bigxu-
NEHHSIM.

(5) Konn mopgenb gii MicTuTb Aekinbka 6a3oBux
nepemiHHux, cdopmyny (C.8a) cnig BukopucTo-
ByBaTW TifbKM ONs NPOBIAHOI nepeMiHHoi. Ons
CYNYTHIX Aii pO3paxyHKOBi BENUYMHU MOXYTb
BM3HA4YaTUCL 3a JOMOMOrOH):

where o g and 6 g are the standard deviations of
the action 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 o = +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
variables, expression (C.8a) should be used for
the leading variable only. For the accompanying
actions the design values may be defined by:

P(E>E,)=d(-0,4x0,7 x ) = ©(-0,28) (C.9)

MPUMITKA. [Ona p=3,8 BenuuuMHu, WO BU3HAYEHI
dopmynoto (C.9), sBignosigatoTb NpnbnusHo 0,90 kBaH-
TAMH.

(6) Popmynu, wo HagaHi B Tabnumui C3, cnig Bu-
KOpuCTOBYBaTK ANis Toro, wob oTpumaTi pospa-
XYHKOBI BENMYMHWN NEepPEMiHHUX i3 3adaHUM pO3-
noaifieHHsIM BiporigHoCTiI.
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NOTE For =3, 8 the values defined by expression
(C.9) correspond approximately to the 0,90 fractile.

(6) The expressions provided in Table C3 should
be used for deriving the design values of variables
with the given probability distribution.
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Tabnuusa C3 — Po3paxyHKOBI BENUYMHM ANS Pi3HUX PYHKLIA PO3NOAINEHHS

PosnopgineHHs

PoapaxyHkoBi BENUYNHM

0,577

HopmanbHe p—opo
JlorHopmansHe pexp(—aBV) ana V=c/p<0,2
M'ymbens

1
u- gln{—ln (- B)}

T

ne u=p ;
a

" o6

Table C3 — Design values for various distribution functions

Distribution Design values
Normal p—opo
Lognormal pexp(-apV) for V=oc/p<0,2
Gumbel u —1|n{—|n ®(-a B)}
a
where u=pn _0.577. a=-—"_
a G\/g

MPUMITKA. Y umx cdopmynax u, o Ta V € BignosigHo
cepefHiM 3HaYeHHsIM, CTaHAAPTHUM BiAXWMEHHSAM Ta
KoedilieHTOM MIHNMBOCTI [aHoi nepemiHHol. [ns
nepeMiHHMX Ain BOHW ©a3yBaTUMyTbCH Ha TakoOMy XK
6a3oBomy nepiogdi, gk i ons p.

(7) OguH 3 meToAiB OTPMMAaHHA BIAMOBIAHOIO
4YacTKOBOro koediuieHTa — po3ainnTn po3paxyH-
KOBY BENUYMHY nepemiHHol Aiil Ha 1T penpeseH-
TaTMBHe abo XapakTepUCTUYHE 3HAYEHHS.

C8 HapginHicTb Bepudcikauinimnx cpopmarie

y €Bpokopax

(1) B EN 1990 — EN 1999 po3paxyHKOBi Benu-

4nHM 6a30BMX NepemiHHNX Xy Ta Fy, K NpaBsuno,

Ges3nocepeHbO He NPeACTaBneHi y po3paxyHKo-

BUX dpopMyrnax 4acTkoBoro koediuieHTa. BoHu

npeacTaBfieHi Ha OCHOBI CBOIX XapaKTepucTuy-

HUX BEMUYNH Xg, Ta Frgp, sIKi MOXYTb OYTH:

— XapakTepUCTUYHUMW BenudMHamu, To6To Be-
nMYMHamu 3 3agaHoto abo NpUNyLLEHO Bipo-
MgHICTIO NEePEBULLIEHHST, HAanNpuKniag, ans Ain,
BNacTMBOCTEN MaTepianiB Ta reoMeTpuyHUX
Bnactusocten (ame. 1.5.3.14, 1541 Ta
1.5.5.1 BignoBigHo);

— HOMiHaNbHUMKN BENUYMHAMMU, KOTPi po3rnsaga-
IOTbCA SK XapaKTePUCTUYHI BEnuYMHKM Ang
BnactmBocTen matepianis (gmB. 1.5.4.3) Ta sk
pO3paxyHKOBi BenuYMHU ANS reoMeTpUYHUX
BnactusocTen (ame. 1.5.5.2).

NOTE In these expressions u, ¢ and V are, respec-
tively, the mean value, the standard deviation and the
coefficient of variation of a given variable. For variable
actions, these should be based on the same reference
period as for f.

(7) One method of obtaining the relevant partial
factor is to divide the design value of a variable
action by its representative or characteristic
value.

C8 Reliability verification formats
in Eurocodes

(1) In EN 1990 to EN 1999, the design values of
the basic variables, Xy and Fy, are usually not
introduced directly into the partial factor design
equations. They are introduced in terms of their
representative values X, and F,,, which may
be:

— characteristic values, i.e. values with a prescri-
bed or intended probability of being exceeded,
e.g. for actions, material properties and geo-
metrical properties (see 1.5.3.14, 1.5.4.1 and
1.5.5.1, respectively);

— nominal values, which are treated as charac-
teristic values for material properties (see
1.5.4.3) and as design values for geometrical
properties (see 1.5.5.2).
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(2) XapakTepuCTU4Hi BENNYUHN X o Ta Frg, CRIA
po3ainuTn Ta/abo NepemMHOXMTK BI4MOBIAHO Ha
BignoBigHi YacTKoBI koediuieHTH, Wob oTpumaTti
po3paxyHKoBi BenuunHn Xy Ta Fy.

MPUMITKA. [ue. Takox dopmyny (C.10).

(3) PospaxyHkoBi BennunHu ain F, BnactneocTemn
mMaTepianie X Ta reomeTpuyHuMx napameTpiB a
HaBefeHi BignosigHo B dhopmynax (6.1), (6.3) Ta
(6.4).

Tam, Oe BUKOPUCTOBYETHCS BEPXHHA BenuyunHa
po3paxyHKoBOiI MiLHOCTI (guB. 6.3.3), dopmyna
(6.3) HabyBae BuAay:

Xq = TWfMXk,sup

he vqy — BiONoBiAHWIN kKoedilieHT Binbuni 1.
MPUMITKA. ®opmyna (C.10) Moxe BMKOPUCTOBYBa-
TUCb OANA po3paxyHKy HeCy4ol 30aTHOCTI.

(4) Po3paxyHKoOBi BEMMYNHN ON1S1 HEBU3HAYEHOC-
Ten mogeni MoXyTb OyTW BKMOYEHMMU OO PO3-
paxyHKOBUX (OpMyn 4Yepe3 4YacTkoBi Koedi-
LiEHTUN Y5y Ta YRy, O BMKOPUCTOBYIOTLCA AnS
3aranbHoOi Moaeni Tak, LWo:

Eq =vsaE{vgi Gij: YPP: Yq1Qut 1qi Vi Qki dq---}
Ry =R{nXx/Ym:a4---}/YRd

(5) KoediuieHT v, WO BpaxoBye 3MeEHLUEHHS
PO3pPaxyHKOBUX BENMUYUH MEPEMIHHUX AilA, BUKO-
PUCTOBYETLCH SK W, W4 abo yo A0 CymyTHIX
nepemiHHKX 4in, ski BigOyBalTbCs 04HOYACHO.
(6) HactynHi cnpoweHHa MoxXyTb 6yTu 3pobne-
Humn ansa dopmyn (C.II) Ta (C.12), konu ue Heob-
XigHo.

a) 3 60Ky HaBaHTaxeHb (A9 okpemoi aii abo ae
iCHy€ MiHIVHICTb BNNMBIB Ail):

Eq =E{vF, Frep, 9q }

b) Woao onopy, To 3aranbHUin BUrnsg y dopmyii
(6.6) i noganblui CnNpoLeHHsa Ans martepiany
MOXXHa OTpMMaTK y BignosigHomy €Bpokogi. Cnig
poOUTM CMNPOLUEHHS, SIKWO HE 3MEHLUYETbCS
piBEHb HaAIMHOCTI.

MPUMITKA. HeniniHi mogeni onopy i Ain Ta mogeni
GaraTo3miHHUX Ait abo onopy 3a3aBuyalt BKITHOYEHi 40
€BpokodiB. Y TakvMx Bunagkax BuLLe3asHadeHi dop-
Mynn CTaloTb BifbLL NOBHUMM.

C9 YacTtkosi koediuieHTn B EN 1990

(1) PisHi YacTkoBi KoeiLieHTU, AKi HaBeAeHi B
EN 1990, Bu3Ha4veHi B 1.6.
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(2) The representative values X, and Fp,
should be divided and/or multiplied, respectively,
by the appropriate partial factors to obtain the de-
sign values Xy and F.

NOTE See also expression (C.10).

(3) Design values of actions F, material properties
X and geometrical properties a are given in ex-
pressions (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 yq, 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
incorporated into the design expressions through
the partial factors y g4 and y g4 applied on the total
model, such that:

(C.11)
(C.12)

(5) The coefficient v which takes account of re-
ductions in the design values of variable actions,
is applied as v, v 4 or y » to simultaneously oc-
curring, accompanying variable actions.

(6) The following simplifications may be made to
expression (C.11) and (C.12), when required.

a) On the loading side (for a single action or where
linearity of action effects exists) :

(C.13)

b) On the resistance side the general format
is given in expressions (6.6), and further simpli-
fications may be given in the relevant material
Eurocode. The simplifications should only be
made if the level of reliability is not reduced.
NOTE Non-linear resistance and actions models, and
multi-variable action or resistance models, are com-
monly encountered 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) 3B’A30k Mix iHOUBIOYaNbHUMW 4aCTKOBUMU
KoeqpillieHTamMy B €BpOKOAAX CXEMATMYHO MOKa-
3aHuIM Ha pucyHky C3.

HeBun3HauyeHiCTbY penpe3eHTaTBHUX
3HAYEeHHsX Aain

Uncertainty in representative values
of actions

OCTY-H b B.1.2-13:2008

(2) The relation between individual partial factors
in Eurocodes is schematically shown Figure C3.

ain

Model uncertainty in actions and effects

Mogenb HeBU3HAYeHOCTI B OisX i pe3ynbTari

Mopaenb HeEBU3HAYEeHOCTi B
KOHCTPYKTOPCBbKOMY OMopi

Model uncertainty in structural resistance

HeBu3Ha4eHICTb y XapakTepucTmKax
MaTepianis

Uncertainty in material properties

PucyHok C3 — 3B'130K MiXX OKpPEMVMM YaCTKOBUMMU
KoeciuieHTamm

C10 KoedpidieHTH v

(1) Tabnuus C4 Hagae hopmynum Anst OTPMMaHHS
koedilieHTiB vy ; (ans. Po3ain 6) y Bunagky ABox
nepemiHHMX gin.

(2) ®opmynu B Tabnuui C4 Gynu oTpumaHi 3
BMKOPUCTAHHAM TakuxX NpunyLLeHb Ta yMOB:

— nABi o6’egHaHi Aii € HesaneXxHuMuM oaHa Bif
OJHOT;

— 6asoBui nepiop (T4 abo T,) ANA KOXHOT Aji €
NOCTiHUM; T 1 € BinbLmm 6a3oBUM NepiogomM;

— BENWYMHM Ai Yy Mexax BianoBigHMX 6a3oBmx
nepiofis € NOCTIMHUMWU;

— iHTEHCMBHOCTI aii B Mexax 6a30Bux nepiogis €
HeKopenbOBaHMMU;

— [Bi Aiil HanexaTb 40 eprognyHoro npoLecy.

(3) ®yHkuii po3nogineHHs B Tabnuui C4 BigHo-
CATbCA 00 MaKkCUMalibHUX 3Ha4YeHb B Mexax
6asoBoro nepioay T. Lli doyHKUii po3nogineHHs €
3aranbHUMK (PYHKLISIMUW, SKi pO3rnsigarTb Bipo-
MgHICTb TOro, WO MOKa3HWK Aii AOPIBHIOE HyIO
NPOTHAroM BM3HAaYeHNX nepioais.

Figure C3 — Relation between individual partial factors

C10 vy, factors

(1) Table C4 gives expressions for obtaining the
v factors (see Section 6) in the case of two vari-
able actions.

(2) The expressions in Table C4 have been

derived by using the following assumptions and

conditions:

— the two actions to be combined are independ-
ent of each other;

— the basic period (T4 or T,) for each action is
constant; T4 is the greater basic period ;

— the action values within respective basic peri-
ods 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

distribution functions are total functions which

consider the probability that an action value is

zero during certain periods.
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Tabnuua C4 — Gopmynu Ans vy o y BUNagKy ABOX NepemMiHHuX Lin

PosnogineHHs Vo = Feynymus | Feeoyua

3aranbHe Ny

FS‘1{(D(O,4B’) }

N,

FS‘1{®(O,7B) }

3 B’ =-0 {O(-0,7B/N4}

Anpokcumauia ons gyxe senukoro Ny F§1{exp[—N1<D(—0, 45')]}

FS{@0,7p)}
3 B’ =-0 {O(-0,7/N4}

HopmansHe (anpokcumallis) 1+(0,28[3—0,7InN1)V
1+0,7BV
ymGBens (anpokcumallis) 1-0,78 V[O,58 +In(-In®(0,28 B))] +InNy

1—0,78V[O,58 +In(~In @(0,75))]

Fs (.) — dyHKUist po3nogineHHs BiporigHOCTI eKCTPeMarbHOro 3Ha4eHHs CynyTHbOI Ail B 6azoBomy
nepioai T;

@(.) — cTaHAapTHa HopMarnbHa YHKLiS PO3NOAiNeHHs;

T — 6a3oBuiA nepiog;

T4 — HanbinbLwmn 3 6a3oBux Nepiofis Ang 4, Wo NoegHyBaTUMYyTbCH;

N1 — BigHoweHHA T / T4, anpokcMoBaHe A0 HanbnvKk4oro Linoro;

B — iHOEeKc HagiMHOoCTI;

V — koedpilieHT Bapiauii cynyTHbOI gii Anga 6a3oBoro nepiogy.

Table C4 — Expressions for y ( for the case of two variable actions

Distribution W 0 = Faccompanying ! Fleading

General N,

FS‘1{(D(O,4B’) }
FS‘1{®(O,7 B! }

with B’ = -@ {®(-0,7B/N4}

Approximation for very large Ny FS_1{exp[—N1CD(—0, 4[3')]}

F{@0,7p)}
with B’ = -@ {(-0,7B/N4}

Normal (approximation) 1+(0,28B3-0,7InNy)V
1+0,7BV
Gumbel (approximation) 1 —O,78V[O,58 +In(~In (1)(0,28[3))] +InNy

1—0,78V[O,58 +In(=In @(0,75))]

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;

T4 — is the greater of the basic periods for actions to be combined;

N1 —is the ratio T / T4, 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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Honatok D
(oboB’a3koBUIA)

MpoekTyBaHHSA 3 4OMNOMOrol BUNpoodyBaHb
D1 Cdepa Ta obnactb 3acTocyBaHHS

(1) Llen popatok Hapae BKasiBku wono 3.4,
4.2Tab.2.

(2) Len popaTok He npu3HayYeHUn And 3amiHu
NPUHLUMMIB NPUNHATTS, WO HagaHi B rapMOHi30-
BaHMX €Bponencbknx cneymdikauisx ons Bupo-
0iB, iHWKMX TEXHIYHMX onucax BMpobiB abo cTak-
JapTax 3BeJeHHS.

D2 YmMoBHIi no3Ha4ku (cumBonu)

B ubomy gogaTKy, BUKOPUCTOBYKOTLCSA TaKi CUM-
BOMN.

Benuki namuHcbki iimepu

E() CepefHs Benu4yMHa nokasHuka (.)

%4 KoediuieHT Bapiauii [V = (ctaHgapTHe
BiOXUNeHHs1) / (cepeaHs BenuymHa)]

Vy KoediuieHT Bapiauii X

Vs OuiHo4vHa dyHKUis Anga koediulieHTa

Bapiauii BekTopa NOMUIIOK &
X Macw j 6a30BUX NepemiHHuX Xq... X;
Xk(n) XapakTepucTnyHa Bernm4mHa BKITOYHO
3 CTATUCTUYHOK HEBMU3HAYEHICTIO AN
3paska po3mipy n 3 BUKNOYEHUM Byab-

SKMM NepeBogHMM KoedilieHTOM

Xm Macue cepefHbOi BENNYMHM 6a3oBuUX
nepemiHHMX
X5 MacuvB HOMiHanNbHOT BENUYMHK

6a30BMX NepeMiHHNX

Mani namuHcbKi nimepu

b MonpaBo4yHui koedilieHT

b; [MonpaBo4yHWI kKoedilieHT Ans BUNPO-
OyBanbHOro 3paska i

grt(X)  ®yHkuia onopy (6a30BMx NepemiHHMX
X), BUKOpUCTaHa sik po3paxyHKoBa
mMogenb

Kdn Po3paxyHKoBWUin KBAHTUITbHUIA Koedi-
LieHT

K, XapakTepuUCcTUYHUN KBAHTUNbHUIN Koe-
dilieHT

My CepenHe 3Ha4YeHHA pe3ynbTaTiB n
3paskis

n KinbkicTb ekcnepnmeHTiB abo pesyrb-
TaTiB KiNbKiCHMX BUNPOOyBaHb

r BenununHa 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 accep-
tance rules given in harmonised European prod-
uct specifications, other product specifications or
execution standards.

D2 Symbols
In this annex, the following symbols apply.

Latin upper case letters
E(.) Mean value of (.)

%4 Coefficient of variation [V = (standard
deviation) / (mean value)]

Vy Coefficient of variation of X

Vs Estimator for the coefficient of

variation of the error term &

Array of j basic variables X4... X

k(n) Characteristic value, including statisti-
cal uncertainty for a sample of size n

with any conversion factor excluded

Xm Array of mean values of the basic
variables

X5 Array of nominal values of the basic
variables

Latin lower case letters

b Correction factor
b; Correction factor for test specimen i
g,¢(X) Resistance function (of the basic

variables X) used as the design model

Kan Design fractile factor

kn Characteristic fractile factor

My Mean of the n sample results

n Number of experiments or numerical
test results

r Resistance value
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Sa
Ss

Po3paxyHkoBa Benu4imHa onopy
EkcnepumeHTanbHa Benu4ymMHa onopy
KpanHsa abo ekcTpemarnbHa (Makcu-
ManbHa abo MiHiMarnbHa) BeENM4YnHa
eKcrneprvMeHTanbLHoro onopy [To6To
BENUYMHA r,, WO HanbinbLL BigxXuns-
€TbCA Bifj CEpeHbOro 3HaYEHHS rgpy |
ExcnepumeHTanbHUM onip Ans 3paska i
CepenHsa BenuunHa ekcnepmMmMmeHTans-
HOro onopy

XapakTtepuctuyHa BenMynHa onopy
[Moka3HuK onopy, BU3HAYEHUI i3 BUKO-
PUCTaHHAM CepefHiX 3HayYeHb X,
6a30BKMX NepeMiHHNX

HomiHanbHa BenuynHa onopy
TeopeTnyHuI onip, BU3HAYEHUN i3
dyHKLUIT MiLHOCTI g+ (X)

TeopeTnyHuI onip, BU3HAYEHUN i3
BMKOPUCTAHHAM BUMIpSIHUX napa-
mMeTpiB X ons 3paska i

ObuncneHa BenuuMHa ctaHaapTHOroO
BiOXWUNEHHSA &

O6uncneHa BenuunHa c

O6uncneHa BenuunHa c g

lpeubki senuki nimepu

)

A

A

IHTerpanbHa yHKUiS po3nogineHHs
CTaHOapTHOro HOpMaribHOro Po3nofi-
neHHs

Jlorapudbm BekTOpa NOMUIIOK

) [A1 =In(6,-)]

PospaxyHkoBa BenunumHa ons E (A)

Ipeuski mani nimepu

oE

AR
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FORM (MeTtoga HagiHOCTI nepLuoro
nopsiaKy) koedilieHT YyTNMBOCTI ANg
BMNMUBIB AN

FORM (MeToga HagiHOCTi nepLuoro
nopsaky) koedilieHT YyTnMBOCTI ANs
MiLIHOCTi

IHaeKke HaginHoCTI

CKopuroBaHuin 4acTkoBUN KoediLieHT
Ana MiuHocTi [y, =1, / ry Tak, Wo

Ym =Keyml
BekTop nomunok

Sa
Ss

Design value of the resistance
Experimental resistance value
Extreme (maximum or minimum) value
of the experimental resistance [i.e.
value of r, that deviates most from

the mean value rg,]

Experimental resistance for specimen i
Mean value of the experimental resis-
tance

Characteristic value of the resistance
Resistance value calculated using the
mean values X, of the basic variables

Nominal value of the resistance
Theoretical resistance determined
from the resistance function g, (X)
Theoretical resistance determined
using the measured parameters X
for specimen i

Estimated value of the standard
deviation o

Estimated value of 6

Estimated value of 6 g

Greek upper case letters

)

A

A

Cumulative distribution function of the
standardised Normal distribution

Logarithm of the error term
) [A1 =In(6,-)]
Estimated value for E (A)

Greek lower case letters

oE

AR

FORM (First Order Reliability Method)
sensitivity factor for effects of actions

FORM (First Order Reliability Method)
sensitivity factor for resistance

Reliability index
Corrected partial factor for resistances

[Yym =1y Irg SOyym =Keym]

Error term



d; BekTop nOMMNOK, WO CnocTepiraeTbcs
Ans BunpoOyBanbHOro 3paska i, SKun
OTPMMaHUI NpY NOPIBHSHHI ekcnepu-
MEHTaNbHOro OrMopy ryj 3 CepeaHbLOo
BENNYMHOK KOPUrOBaHOIo TEOPETUNY-
Horo onopy bry

Ng PoapaxyHkoBa Benn4ymMHa MOXI1BOro
nepeBoaHOro koediuieHTa (OCKinbKn
He BKJTHOYEHUI A0 YacTKOBOro koedi-
LieHTa Ansa MiLHOCTi )

Nk KoedilieHT 3MEHLLEHHS, LLIO BUKOPUC-
TOBYETbCA Y BUMAAKY 3aCTOCYBaHHSA
nonepeaHix aHaHb

c CraHgapTHe BigAXUMEHHS

[G = ,/aucnepcis ]

2 Ouncnepcia nokasHunka A

G

D3 Tunu Bunpo6yBaHb

(1) Cnig posymiTn Ta 3anpoBazXxyBaTu Pi3HULIO
MiXX Takumu Bugammn sBnunpodysaHb:

a) BunpobysaHHs ans 6e3nocepedHbLOro BCTa-
HOBITEHHS MakcumarnbHoOro onopy abo BracTtu-
BOCTI eKkcnnyaTauinHOi NpuaaTHOCTI KOHCTPYKLUIN
abo eneMeHTIB KOHCTPYKLIi Ana AaHUX YMOB Ha-
BaHTaXeHHs. Taki BUNpobyBaHHSA MOXyTb, Han-
puvknaz, BWKOHYBaTUCb [NS OUHKM HaBaHTa-
YKEHHS BHacnigok BToMu abo yaapHoi air;

b) BunpobyBaHHA ONs OTpMMaHHA AaHWX Mpo
BNacCTUBOCTI crneumdivyHnX maTepianis, BUKOPUC-
TOBYIOUM cneuianbHi npoueaypu BUNpoOyBaHb;
Hanpuknag, HaTypHi BuUNpobyBaHHA Ha Mmicui abo
B nabopaTopii, abo BMNpobyBaHHA HOBUX MaTe-
pianis;

C) BUNpoByBaHHS ANSA 3MEHLUEeHHs HeBu3Hade-
HOCTi B NnapameTpax MoAeni HaBaHTaxeHHs1 abo
Mogeni pesynbTaty (BNAMBY) HaBaHTaXEHHS;
Hanpuknag, 3aBOsiKM TeCTyBaHHIO B aepoauHa-
MiYHin Tpy6i abo npy npoBeaeHHi BUNpoOyBaHb 3
METOH0 igeHTudikauii gin Big XBUIb Ta Tevin;

d) BunpobyBaHHS ANS 3MEHLUEHHA HeBU3Haye-
HOCTi B napameTpax Mogeni MiLHOCTI; Hanpuknaga,
npoBegeHHs1 BUNPoOyBaHb eNeMEeHTIB KOHCTPYKLiT
abo cknaganbHUX OOUHULL €NEMEHTIB KOHCTPYK-
Uil (Hanpuknag, KOHCTPYKLii aaxy abo nignoru);
€) KOHTpOnbHi BUMNPOBYBaHHS O1S NepeBipKu
iIEHTMYHOCTI abo SAKOCTi MocTaBneHNX BUpPOOIB,
abo TOYHOCTI eKkcnnyaTauilHUX XapaKTePUCTHK;
Hanpuknag, sunpobyBaHHA kKaHaTiB ANA MOCTIB,
abo BMNpobyBaHHA OETOHHMX KyOuKiB;

OCTY-H b B.1.2-13:2008

S Observed error term for test specimen
i obtained from a comparison of the
experimental resistance ry; and the
mean value corrected theoretical
resistance bry;

Nd Design value of the possible conver-
sion factor (so far as is not included in
partial factor for resistance vy, )

Nk Reduction factor applicable in the case
of prior knowledge

c Standard deviation
[G = ,/variance ]

2 Variance of the term A

G

D3 Types of tests

(1) A distinction needs to be made between the
following types of tests:

a) tests to establish directly the ultimate resis-
tance or serviceability properties of structures or
structural members for given loading conditions.
Such tests can be performed, for example, for fa-
tigue loads or impact loads;

b) tests to obtain specific material properties us-
ing specified testing procedures ; for instance,
ground testing in situ or in the laboratory, or the
testing of new materials;

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
delivered products or the consistency of produc-
tion characteristics; for instance, testing of cables
for bridges, or concrete cube testing;
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f) BunpobyBaHHA abo TecTu, AKi NPOBOAATLCA
NPOTSAIrOM BUKOHAHHSA KOHCTPYKLii 4ns Toro, wob
oTpumaTtn iHdopmauilo, HeoOXigHy Ans HacTy-
MHOI YaCTMHU MpoLEeCcy BUKOHAaHHS; Hanpuknag,
BMNpobyBaHHA MILHOCTI nanb, BUNpobyBaHHSA
3ycurb B KaHaTax npu BUKOHaHHI;

g) KOHTpOSbHi BUNPOOYBaHHSA AOnS NepeBipKu
3aranbHOI poboTK BCi€i KOHCTPYKLUiT abo KOHCT-
PYKTUBHUX €NeMEHTIB MNiCna BMKOHAHHSA, TOOTO,
Wob 3HaUTU MNPYXHi nepeMilleHHs, BibpauinHi
YyacToTu abo gemndipyBaHHsS.

(2) Ons tuniB BunpobyBaHb (a), (b), (c), (d)
pO3paxyHKOBi BENUYMHK, LLO BMKOPUCTOBYBATM-
MYTbCH, MOBWHHI, Ae Le MpakTUYHO MOXIMBO,
HagxoauTy 3a pesynbTaTtamu BUNpoOyBaHb 3aB-
OSKN BUKOPUCTaHHIO NPUAHATHUX CTaTUCTUYHUX
meToauk. dme. D5 — D8.

MPUMITKA. MoxyTb Gyt HeobXxigHMMK cneuianbHi
METOAMKM Ansa Toro, wob BuKOpuCTaTW pesynbTaTu
BMNpoOyBaHb TUMy (C).

(3) Tunu BunNpobysaHb (e), (f), (g) MOXyTb po3rns-
AaTucs gk npunMarbHi BUNpobyBaHHs, e Hemae
HasiBHUX pe3ynbTaTiB BUNpobyBaHb Ha Yac Npoek-
TyBaHHs. PO3paxyHKOBi BEMUYNHM NOBUHHI ByTK
OUiHEHMMK 3 3anacoMm, KOTPUM, SIK OYiKYETbCH,
BignoBigaTMme KpuUTepiam NpUNHATHOCTI (BUNpO-
OyBaHHs (e), (f), (g)) Ha nisHiwwin cTagii.

D4 lNnaHyBaHHA BUNpoOyBaHb

(1) Jo BukoHaHHs BMNpoOyBaHb OpraHisaLieto,

fIka NpoBOAWTb BUMNPODOYBaHHS, MOBUHEH OyTw

Y3ro)KeHU nnaH npoBedeHHs BUNPOOyBaHb.

Llei nnaH noBmvHeH MicTUTK Lini BUNpobyBaHHSA

Ta yci HeoOXxigHi cneumdikauii ans smbopy abo

BUpOOHMUTBa BUNpobyBanbHMX 3paskiB, npose-

OeHHa BunNpobyBaHb Ta OUIHKM pe3ynbTaTiB.

MnaH BUNpobyBaHb NOBUHEH OXOMNJHOBATHU:

— uini Ta ccoepy,

— MpPOrHO3yBaHHS pe3ynbTaTiB BUNpobyBaHb,

— cneumndikauii 3paskiB onsa BunNpoOyBaHb Ta
BUGIpPKN,

— cneumndikauii HaBaHTaXXeHHS,

— yCTaTKyBaHHs Ansi BUNpobyBaHb,

— BUMIpH,

— OUiHKa BMNpobyBaHb Ta 3BITHICTb.

Llini ma cgpepa. Llinb BuNnpo6yBaHb NOBUHHA ByTH

nocTaBrneHa sICHO, Hanpuknaza, BnacTUBOCTI, WO

BM3HA4aloTbCs, BB BU3HAYEHUX PO3PaAXYHKO-

BUX NapamMeTpiB, AKi 3MiHIOIOTbCA NPOTArOM BUM-

pobyBaHb, Ta Aiana3oH AOCTOBIPHOCTI. MNOBUHHI
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f) tests carried out during execution in order to ob-
tain information needed for part of the execution ;
for instance, testing of pile resistance, testing of
cable forces during execution;

g) control tests to check the behaviour of an ac-
tual structure or of structural members after com-
pletion, e.g. to find the elastic deflection,
vibrational frequencies or dampin.

(2) For test types (a), (b), (c), (d), the design val-
ues to be used should wherever practicable be
derived from the test results by applying accepted
statistical techniques. See D5 to D8.

NOTE Special techniques might be needed in order to
evaluate type (c) test results.

(3) Test types (e), (f), (g) may be considered as
acceptance tests where no test results are avail-
able 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), (9)) 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 specifications 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 proper-
ties, the influence of certain design parameters
varied during the test and the range of validity.
Limitations of the test and required conversions



OyTn Bu3HayeHi obmexeHHs BunpobyBaHb Ta
HeoOxigHa KOHBepCia (Hanpuknag, macLuTabHun
dakTop).

lpoeHo3ysaHHs pe3ynbmamis surnpobysaHs. Cnig

BpaxyBaTu BCi BRacTMBOCTI Ta OBCTaBUHMK, LLO

MOXYTb BMVHYTWU Ha NPOrHO3yBaHHA pesyrbTa-

TiB BUNPOOYBaHb, BKIHOYHO 3:

— TEeOMETPUYHMMK NapamMeTpamMm Ta ix pisHOMa-
HITHICTIO,

— TEeOMETPUYHUMMN HEOOCKOHANOCTAMM,

— BacTMBOCTAMM MaTepianis,

— napameTpamu, Lo 3a3Hanv BNAnBY BHACMiA0K
BMKOHaAHHSA Ta NpoLeayp 3BeJeHHs,

— MacwTtabHumMmn dakTopamMn HaBKOJMLIHBLOMO
cepenosuia, 6epyyun 4O yBaru, SKWO Le Ao-
peyHo, Byab-aKy iX NOCMiAOBHICTb.

OuikyBaHi BMOW pymHyBaHHA Ta/abo po3paxyH-

KOBi MoJerni pasoM 3 BiANOBiAHNMUN NePEMiHHUMU

MOBUHHI OyTK onucaHi. AKWO iCHYKTb 3HauHi

CYMHIBM CTOCOBHO TOro, SKi BMAW PYNHYBaHHS

NOBWHHI OYyTN KPUTUYHMMMK, TOAI cnig po3pobutun

nnaH BunpobyBaHb Ha 0asi cynyTHiIX ekcnepu-

MeHTanbHUX BUNpobyBaHb.

MPUMITKA. HeobGxigHO 3BepHYTM yBary Ha TOn akT,

LLLO eNleMEeHTU KOHCTPYKLIiT MOXyTb MaTu 6araTo pisHuX

BUAIB PYMHYBaHHSA, SKi (yHAaMeHTanbHO BiApi3HS-

I0TbCS OAHE Bif, OQHOrO.

Crieyucbikauiss 3paskie 0Onsi eurnpobysaHb ma

subipku. BunpoOyBanbHi 3pasku MNOBUHHI OyTK

BM3Ha4YeHUMU abo OoTpMMaHi 3aBasku npoueaypi

B3ATTS 3paskiB Tak, LWOO npeacTaBnsitu yMOBU

peanbHOi KOHCTPYKLIT.

dakTopu, gki HeobXiAHO BpaxyBaTu:

— po3Mipu Ta 4OMyCKu,

— MaTepianu Ta BUrOTOBEHHSA NPOTOTUNIB,

— KiNbKiCTb BUNpoOyBarnbHKX 3paskis,

— npouenypv B3ATTH 3paskis,

— OOMEXeHHS.

Line npouenypv B3ATTA 3paskiB — OoTpumatu
CTaTUCTUYHO pernpe3eHTaTUBHUIN 3pas3ok.

YBara noBuvHHa OyTW npugineHa Oyab-akin pis-
HULi MiXK 3pa3kamu ang sBunpobyBaHb i reHeparb-
HOIO CYKYMHICTIO BUPOBIB, Aka MOXe BNANHYTU Ha
pe3ynbTaT BUNPOOYBaHb.

Cneyudpikauii HasaHmaxkeHHsi. YMOBW HaBaHTa-
)KEHHS1 Ta HaBKOJULLIHLOIO cepefoBuLla, ski Oy-
OyTb BM3HAYeHi Ang npoBefeHHs BunpobysaHb,
NOBUWHHI BKMOYATU:

— TOYKW NPUKNaOEeHHS HaBaHTaXEHHS,

— 3MiHy HaBaHTaXXeHHsI 3a Yacom,

OCTY-H b B.1.2-13:2008

(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, includ-
ing:

— geometrical parameters and their variability,

— geometrical imperfections,

— material properties,

— parameters influenced by fabrication and exe-
cution procedures,

— scale effects of environmental conditions tak-
ing into account, if relevant, any sequencing.

The expected modes of failure and/or calculation
models, together with the corresponding vari-
ables 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 ba-
sis of accompanying pilot tests.

NOTE Attention needs to be given to the fact that a
structural member can possess a number of funda-
mentally different failure modes.

Specification of test specimen and sampling: Test
specimens should be specified, or obtained by
sampling, in such a way as to represent the condi-
tions 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 influence the test results.

Loading specifications: The loading and environ-
mental conditions to be specified for the test
should include:

— loading points,
— loading history,
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— obmexeHHs,

— TemnepaTypy,

— BIiAHOCHY BONOriCTb,

— HaBaHTaXeHHs 3a gedopmauiero abo KOHT-
pOJib CUIT TOLLIO.

MMocnigoBHICTL HaBaHTaXKeHHA MOBMHHA OyTu

BubpaHa Tak, Wwob npeactaBUTU OYiKyBaHe BW-

KOPUCTaHHS KOHCTPYKLUIi, 9K 3@ HOpMarnbHUX, TaK

i 32 BaXKMX YMOB BUKOpUCTaHH4A. [le gopeyHo,

cnig BpaxyBaTuU B3aemofii MK AUHaMIYHO

XapaKTEPUCTUKOIO KOHCTPYKLIiI Ta anapaTtypoto,

BUKOPUCTAHOI A9 HAaBaAHTaXKEHHS.

[e peakuis KOHCTpyKLUii abo ii ekcnnyaTtauinHi no-

Ka3HWKW 3arnexaTb Big BNAvBIB ogHiei abo binbLue

4in, ToAi Ui BNAvBW NOBUHHI OyTW BU3HAYEHUMU 33

AOMOMOro X penpe3eHTaTUBHUX 3HaYEHb.

YcmamkyearHs 0r1s1 euripobyeaHb. YCTaTKyBaHHS
ana BunpoOyBaHb MOBMHHE BiAMOBIgATU TUNY
BMNPOOYBaHHA Ta O4YiKkyBaHOMY Aiana3oHy BUMi-
ptoBaHb. CneuianbHa yBara npuainaerbcsa 3axo-
Aam OTpUMaHHA OOCTaTHBOI CTIMKOCTI Ta XOpCT-
KOCTi 4151 HaBaHTaXKyBanbHUX CTeHAIB Ta yHaa-
MEHTIB, YHUKHEHHIO BiOXMIEHb TOLLO.

BumiprosaHHs. [Jo BunpobGyBaHHA MOBUHHI OyTH

nepeniyeHMmMn BCi BIgNoOBIgHI napameTpu, sKi

MOBUHHI OYTWM BUMIPSTHUMUN ANS KOXHOrO iHAMBI-

AyanbHoro BunpofyBanbHOro 3paska. [logaTtkoBo

HeobXxigHO cknacTy nepenik:

a) posTallyBaHHA BMMIptOBanbHUX Npunagis,

0) npouenyp 3anucy pes3ynbTaTiB, BKMAKYaK4W,

AKLLO Lie JOPEYHO:

— nepeMilLeHHs y Yaci,

— BEKTOp LUBWAKOCTI,

— TNPUCKOPEHHS,

— paedopmalii,

— CWnn Ta TUCKY,

— 4acToTw, L0 BU3HAYaThCH,

— TOYHOCTI BUMIplOBaHb Ta

— BMMIpIOBanbHMX MNPUCTPOIB, WO 3aCTOCOBY-
HOTbCS.

OuiHka surnpobysaHHsi ma 3eimHicmb. CneuianbHi
KepiBHi iHCTpYKUii, auB. D5 — D8. 3BiT noBnHeH
HagaBaTWCb Bi4NOBIAHO 4O CTaHOApPTY, Ha IKOMY
GasyBanncst BUNpoOyBaHHS.

D5 BusHauyeHHA po3paxyHKOBUX BeNIUYUH

(1) BusHayeHHs 3a pesynbTatamu BUNpobyBaHb
pO3paxyHKOBMX BEMWYMH BNACTUBOCTI MaTtepiany,
napameTpa mogerni abo onopy NOBWHHE BUKO-
HyBaTUCb OAHMM 3 HACTYMHUX CNOCOOIB:
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— 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, un-
der both normal and severe conditions of use. In-
teractions between the structural response and
the apparatus used to apply the load should be
taken into account where relevant.

Where structural behaviour depends upon the ef-
fects of one or more actions that will not be varied
systematically, then those effects should be spec-
ified by their representative values.

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 deflections, etc.

Measurements: Prior to the testing, all relevant
properties 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
relevant:

— 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) 3aBASIKU OLiHLI XapakTepPUCTUYHOI BESTMYNHN,
sika TOAi AINUTbCA Ha YacTKoBUI KoedilieHT abo
NMOMHOXYETbCS, SKLLO Lie HeODXiaHO, Ha BU3HaYe-
HUI NnepeBoaHM koedidieHT (aus. D7.2 Ta D8.2);
b) 3aBoskn 6e3nocepeaHbOMY BU3HAYEHHIO pO3-
paxyHKOBOI BENMYNHN, siBHE ab0 HEsIBHE Bpaxy-
BaHHA ANsi KOHBepPCii pe3ynbTaTiB Ta 3aranbHol
HaginHOCTI, Wo BumaraeTscs (aus. D7.3 Ta D8.3).
MPUMITKA. 3aranom metop a) GinbLu NepeBaxxHUii 3a
YMOBMU, L0 MOKa3HMK YaCTKOBOro KoedilieHTa BU3Ha-
YeHUI 3 HopMarnbHOI PO3paxyHKOBOI NpoLueaypv (OuB.
(3) HmxYe).

(2) BigxuneHHs XxapakTepuCTUYHOI BENUYUHU
BunpobyBaHb (MeTo (a)), NOBUHHE BpaxyBaTu:

a) po3citoBaHHA AaHMX BUNpobyBaHb;

b) cTtaTMCTMYHY HeEBM3HA4YEHICTb, MOB’A3aHy 3
KiNbKiCTIO BUNPOOYBaHb;

C) nonepeaHi CTaTUCTUYHI 3HaHHA Ta 4OCBIA.

(3) YacTtkoBui koedilieHT, AKUIA BUKOPUCTOBY-
BaTUMETbCH ANS XapakKTepPUCTUYHOI BENUYUHW,
NMoBUHEH OYyTK B3ATWUI 3 BigNOBiAHOro €Bpokoaa
3a YMOBM, LLIO iCHYE AOCTaTHS CXOXICTb MiX LMW
BMNpobOyBaHHAMK Ta 3BUYANHOK 06NacTiO BUKO-
PUCTAHHSA YacCTKOBOro KoedilieHTa, SIKUMA BUKO-
PUCTaHUIN B YUCNOBUX NEPEBIPKax.

(4) Axkwo onip KOHCTPyKUii abo enemeHTa KOH-

CTpyKuii abo onip maTepiany 3anexartsb Big BNAx-

BiB, SIKi 3HAQYHOK MiPOHO HE OXOMIOKTLCS, TAKUMMU

BMNPOBYBaHHAMMN SK:

— BMKMB Yacy Ta TpMBanocTi,

— BMANYB MacwTaby Ta po3mipy,

— BMNIMB Pi3HNX YMOB HaBKOMULLHBLOIO cepeno-
BULLA, HABaAHTaXEHHS Ta rpaHNYHUX YMOB,

— BB MOKa3HUKIB OMopy,

ToAi po3paxyHKkoBa MOAenb, BiAnoBigHO A0 06-

CTaBWH NOBMHHA BpaxoByBaTW Taki BNVBU.

(5) B ocobnusunx Bunagkax, 4e BUKOPUCTOBYETLCA
meToa, HagaHun B D5(1)b), npu BU3Ha4eHHi pospa-
XYHKOBUX BENMYMH NOBMHHI Oyaun B3ATI 4O yBaru:
— BIAMNOBIAHI FPAHNYHI CTaHW;

— piBeHb HaLINHOCTI, WO BUMaraeTbCs;

—  MOXINUBICTb NOPIBHAHHS 3 NPUNYLLEHHSAMU, AKi
MatoTb BiJHOLIEHHS OO CTOpPOHW i y cop-
myni (C.8a);

— [e NPUAHATHO, NPOEKTHUI TEepMiH ekcnnya-
Tauii, Lo BUMaraeTbcs;

— nonepefHi 3HaHHA Ta [JOCBIO NPU CXOXMX
BUMNaJKax.

MPUMITKA. IHWwy iHdopmauito MoxHa 3HanTn B D6,
D7 ta D8.
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a) by assessing a characteristic value, which is
then divided by a partial factor and possibly multi-
plied if necessary by an explicit conversion factor
(see D7.2 and D8.2);

b) by direct determination of the design value, im-
plicitly 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 design 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 num-
ber of tests;

c) prior statistical knowledge.

(3) The partial factor to be applied to a character-
istic value should be taken from the appropriate
Eurocode provided there is sufficient similarity be-
tween the tests and the usual field of application
of the partial factor as used in numerical verifica-
tions.

(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:

— time and duration effects,

— scale and size effects,

— different environmental, loading and boundary
conditions,

— resistance effects,

then the calculation model should take such in-

fluences 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 work-
ing life;
— prior knowledge from similar cases.

NOTE Further information may be found in D6, D7 and
D8.
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D6 3aranbHi NpUHLUMNN CTaTUCTUYHUX
OLLIHOK

(1) Konu ouiHtooTbCca pesynbTati BUnpobyBaHb,

noeepiHka BMNpobyBarnbHKX 3paskiB Ta BUAN pyi-

HyBaHb MOBWHHI ByTV NOpPIBHSHI 3 TEOPETUYHUMU

nepenbaveHHamn. Konu mae micue 3HayHe Bia-

XWUNeHHS Big nepeabayveHHsi, cnig wykaTtn nosc-

HEeHHHA: Lie MOXe BuMMaraTu AoAaTKOBUX BUMNPO-

OyBaHb, MOXMMBO B iHWNX yMoBax, abo mogu-

ikauii TeopeTudHOI Moaeni.

(2) OuiHkn pesynbTaTiB BMNPOOYBaHb MOBWUHHI

6asyBaTnCs Ha CTaTUCTUYHMX METodax 3 BUKO-

PUCTaAHHAM HasiBHOI (CTaTUCTU4HOI) iHdopmaLii

CTOCOBHO TUMY PO3MOAINEHHS, LLO BUKOPUCTOBY-

€TbCS, Ta MOro BigNoBigHMX napameTpis. MeTtoaw,

HagaHi B UbOMYy 00AATKY, MOXYTb BUKOPUCTOBY-

BaTUCb TiNbKM TOAi, KON BUKOHAHI Taki yMOBMU:

— CTaTUCTMYHI JaHi (BKNIOYHO 3 nonepeaHboro
iHpopMmaLieto) B3ATI 3 ineHTUikoBaHMx Bubi-
POK, siki HEODOB’sI3KOBO € OQHOPIAHMMN Ta

— € B HasABHOCTI 3HAYHa KifbKiCTb CMOCTEPEXKEHD.

MPUMITKA. Ha piBHi TnymaueHHs1 pe3ynbTaTiB BUMPO-

ByBaHb MOXYTb OyTW BUAINEHMMW TPY FONOBHI KaTeropii:

— TaMm, Je BUKOHYETbCS TiNlbkM OfHE BUMPOOYBaHHS
(abo gyxe mano BunpobyBaHb), MOXIMBI KNacu4Hi
CTaTUCTUYHI iHTepnpeTaLii. TinbKM BUKOPUCTAHHSA
3HAYHOI KinNbKOCTI monepegHboi iHpopmalii, sika
noB’si3aHa 3 rinoTe3amm LLOAO BiAHOCHOIO CTyMNeHs
BaXNMBOCTI Liel iHpopmauil Ta pesynbTaTiB BUM-
poOyBaHb, pobnATE MOXIMBUM NPeacTaBUTU L0
iHTepnpeTauito abo TryMadeHHsl K CTaTUCTUYHE
(Bencoscbki npoueaypu, ame. 1ISO 12491);

— WOo06 ouiHUTK NapamMeTp, BUKOHYETLCS 3HaYHa cepis
BMNpoOyBaHb, i MOXe OyTn MOXnvBa KnacuyHa
cTaTUCTU4YHa iHTepnpeTauis. MNpuknagn HanbinbLw
3BMYaNHUX BMNagkiB HagatTbes B D7. La iHTep-
npeTauis Bce Lie MaTume notpeby B BUKOPUCTAHHI
OesKol KinbKOCTi nonepeaHboi iHpopmauii npo
napameTp; ofHakK, Sk MpaBwUmMo, Le MEHLIe Hix
3a3Ha4yeHo BULLE;

— KONV BMKOHYETbCSI Cepist BUNPOOyBaHb, AN TOro
wob kanibpyBatn Mogenb (SIK dyHKLit0) Ta OAMH
abo Ginblwe noe’dA3aHMX MapameTpiB, MOXMMBa
KnacuyHa cTaTUCTUYHA iHTeprpeTaLis.

(3) PesynbTtaT BMnNpobyBaHHA criig po3rnsgaTtu
OINCHUM TiNbkWM Ons cneuudikaudin Ta xapakre-
PUCTUK HaBaHTaXEHHS, PO3IMAHYTUX Y BUMPODY-
BaHHSX. AKLLO Li pe3ynbTaTi eKCTpanonoThes,
Wwo6 OXonuTK iHWI po3paxyHKoBi napameTpu Ta
napamMeTpy HaBaHTAXEHHs, Cnig BUKOPUCTOBY-
BaTW 4OAATKOBY iHpopmaLuito 3 nonepegHix Bumn-
pobyBaHb abo 3 TeopeTu4Hoi 6asu.
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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 different condi-
tions, 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 distribu-
tion 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
sufficiently 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) per-
formed, no classical statistical interpretation is pos-
sible. Only the use of extensive prior information
associated with hypotheses about the relative
degrees of importance of this information and of
the test results, make it possible to present an
interpretation as statistical (Bayesian procedures,
see ISO 12491);

— if a larger series of tests is performed to evaluate
a parameter, a classical statistical interpretation
might be possible. The commoner cases are
treated, as examples, in D7. This interpretation will
still need to use some prior information about the
parameter ; however, this will normally be less than
above.

— when a series of tests is carried out in order to cali-
brate a model (as a function) and one or more
associated parameters, a classical statistical inter-
pretation is possible.

(3) The result of a test evaluation should be con-
sidered valid only for the specifications and load
characteristics considered in the tests. If the re-
sults are to be extrapolated to cover other design
parameters and loading, additional information
from previous tests or from theoretical bases
should be used.



D7 CtatuctuyHe BU3Ha4Y€HHA OKpPEMOI
XapaKTepUCTUKN

D7.1 3aranbHi NonoXeHHsA

(1) Us cratta Hagae pobodi dhopmynu ans Bus-
HaYeHHs1 PpO3paxyHKOBMX BEMWYUH 3 TUMIB BUMPO-
OyeaHb (a) Ta (b) D3(3) ana okpemoi xapakTte-
pucTukn abo BNacTMBOCTI (Hanpuknag, MiLHOCTI)
npw BUKOPUCTaHHI MeToAiB ouiHku (a) Ta (b) D5(1).
MPUMITKA. HagaHi Tyt cbopMynu, KOTpi BUKOPUCTO-
BytoTb bBencoscbki npouenypu 3 "HeBu3HaYeHUMU"
nornepegHiMM po3nogineHHAMY, MPU3BOAATbL Malxe
00 nofibHMX pe3ynbTarTiB, SK KNacuyHi CTaTUCTUYHI 3
piBHEM 3HA4YMMOCTI, Wo gopisHoe 0,75.

(2) Okpema BriacTmBicTb X MOXe NpeacTaBnaTu
a) onip Bnpoby,
6) BMacTmMBiCTb, L0 BNIIMBAE Ha onip BMPOOY.

(3) Y Bunagky a) npoueaypw D7.2 Ta D7.3 MOXyTb
NpPsIMO BUKOPUCTOBYBATUCH, OO BU3HAUUTK Xa-
paKkTePUCTUYHI ab0 po3paxyHKOBi BENUYNHM abo
YaCTKOBMI KOediLieHT.

(4) Y Bunagky b) cnig BpaxyBaTu, WO pO3paxyH-
KOBa BeNu4YMHa ornopy TakoX NOBUHHA BKIOYATK:
— BMAMBW iHWNX BNacTUBOCTEN,

— HEeBW3HaAYeHICTb Moaeni,

— iHWi BnnmBM (MacwTabysaHHs, 06’eM TOLLO)

(5) Tabnuui Ta popmynn B D7.2 Ta D7.3 6a3y-

IOTbCA Ha TakUX NPUNYLLEHHAX:

— YCi nepemiHHi MalTb abo HopmanbHe, abo
fiorHopmarsnbHe po3noaineHHs:;

— HeMae nonepegHix gaHuX LWodo cepeaHboro
3HAYEHHS;

— Ang sunagky "Vyx HeBigomuin" He icHye none-
pegHix gaHux Wwono KoediuieHTa Bapiauii;

— Ong sunagky "Vx BigoMuin" icHye NoBHa iH-
dopmauiq wono koedilieHTa Bapiadii.

MPUMITKA. TpuAHATTA norHopmarnbHOro posnogi-

JIeHH4d Angd gedaknx nepeMiHme Mae nepeBary B TOMy,

o HEraTMBHI BENUYUHU € HEMOXINUBUMMU, 4K, Han-

puknag, Ang reoMeTpU4HUX NepemiHHUX Ta nepemiH-

HWX CTOCOBHO OMNopy.

Ha npakTuuyi 4acto Kpalwle BWKOPMUCTOBYBATU

BUNagdokK "Vy BigoMunin" pa3om 3 BEPXHBLOK KOH-

cepBaTUBHOK OLIHKOK Vy HiXK 3acTtocoByBaTtu

npaevna gns sunagky "Vyx Hesigomui". BinbLu

TOro, Konu Vy HeBigoMuin, cnig npunyckaTn Noro

He meHwwum 3a 0,10.
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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 applied directly to determine characteristic or
design or partial factor values.

(4) In case b) it should be considered that the de-
sign 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 "Vyx unknown", there is no prior
knowledge about the coefficient of variation;

— for the case "Vyx known", there is full knowl-
edge 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 resis-
tance variables.

In practice, it is often preferable to use the case
"Vx known" together with a conservative upper
estimate of Vy, rather than to apply the rules given
for the case "Vyx unknown". Moreover Vy, when
unknown, should be assumed to be not smaller
than 0,10.
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D7.2 OuiHka Yepe3 xapaKTepUCTUYHy
BeNIMYUHY

(1) PospaxyHkoBa BenuunHa snactuBocTi X no-
BMHHa OyTu 3HangeHa, BUKOPUCTOBYHOUMN:

Xk n
X4 =ng Zkin)
Ym
ae:
Ng — PO3paxyHKoBa BenvyMHa MEPEBOLHOrO

KoediujieHTa.

MPUMITKA. OuiHka BignoBigHOro nepeBogHOro Koe-
dilieHTa B 3HAYHIN Mipi 3anexuTb Big TUMy BUMPO-
OyBaHHA Ta TNy martepiany.

Benuunnak,, moxe 6yt 3HangeHa 3 Tabnuui D1.

(2) Konu BukopucToByeTbes Tabnmusa D1, oguH abo

JBa NpyKnagm po3rnagaTtmMyTbhCs SIK HACTYIHI.

— Papok "Vy BigoMmnin" nOBMHEH BUKOPUCTOBYBa-
THCS, SKLWO KoedilieHT Bapiauii Vy abo mnoro
BEpXHs pearnicTuyHa MeXa Bigoma 3 none-
pegHbLoro Aocsigy.

MPUMITKA. lMonepeaHi 3HaHHA Ta AOCBI4 MOXYTb

BCTAHOBIOBATUCS 3 OLIIHOK NonepeaHix BunpobyBaHb

y NopiBHANbHUX cuTyauisx. "lMopiBHsANbHA" NOBUHHA

BM3HAYaTMCA 3aBOAKM  iHXEHEpHIN OuiHui (av..

D7.1(3)).

— Psapok "Vy HeBigoMniA" NOBMHEH BUKOPUCTOBY-
BaTUCH, SKWO KoeduiuieHT Bapiauii Vy HeBi-
oMU 3 nonepeaHboro 4ocsigy i ToMy 3a noT-
pebn NoOBUHEH BU3HAYaTUCS 3i BUBIPKM, SIK:

2 1
S -
X n—1

VX :Sx/mx

(3) YacTkoBuIn KoediuieHT v, NoBMHEH obupa-
TUCS BiAMNOBIAHO A0 obnacTi BUKOPUCTaHHA pe-
3ynbTaTiB BUNPoOYyBaHHS.

Tabnuua D1 — Benuuunn k,, ana 5 % xapakrte-

= n—dmx{1—anX} ,
Ym

D7.2 Assessment via the characteristic
value

(1) The design value of a property X should be
found by using:

(D.1)

where:
Ny is the design value of the conversion factor.

NOTE The assessment of the relevant conversion fac-
tor is strongly dependent on the type of test and the
type of material.

The value of k,, can be found from Table D1.

(2) When using table D1, one of two cases should

be considered as follows.

— Therow "Vyknown" should be used if the coef-
ficient of variation, Vy, or a realistic upper
bound of it, is known from prior knowledge.

NOTE Prior knowledge might come from the evalua-
tion 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
coefficient of variation Vy is not known from
prior knowledge and so needs to be estimated
from the sample as:

(x; —my)? (D.2)

(D.3)

(3) The partial factor y,, should be selected
according to the field of application of the test
results.

Table D1 — Values of k,, for the 5 % characteristic

PUCTUYHOIO 3HAYEHHS value
n 1 2 3 4 5 6 8 10 | 20 | 30 w

Vg DROMI 531 2,01 | 1,89 | 1,83 | 1,80 | 1,77 | 1,74 | 1,72 | 1,68 | 167 | 164
known

vy HeslaoMMn - — | 337 | 263 | 233 | 218 | 2,00| 192 176 173 164
unknown

MPUMITKA 1. s Tabnuua 6a3yetbca Ha Hopmarnb-
HOMY PO3MOAINEHHI.

MPUMITKA 2. [Ina norHopmanbHOro po3noAineHHs,
dopmyna (D.1) HabyBae Burnaay:
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NOTE 1 This table is based on the Normal distribution.

NOTE 2 With a log-normal distribution expression
(D.1) becomes:
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Xy = n—dexp [my —knsy ]

Tm

ne:

Axwo Vy BigoMmuii 3 nonepegHboro SocBigy,

where:

! S inex;)

m, =—
Y n

If Vi is known from prior knowledge,

sy =In(v¢ +1) =~

Axkwo Vy HeBigomui 3 nonepeaHLOro Joceiay,

If Vi is unknown from prior knowledge,

Sy = | X (inx; -m, )

D7.3 MNMpsma ouiHka po3paxyHKOBOI
BeNIMY4UHU ONSA rPaHUYHUX CTaHIB 3a
Hecy4oro 3aTHICTIO

(1) PospaxyHkoBa Benu4duHa Xy Ana X noBMHHa
OyTn 3HargeHa, BUKOPUCTOBYHOUN:

Xg =ngmx {1-Kgn Vx }

Y ubOoMy BUNaAKy my MOBUMHHA OXOMMOBATK YCi
HEBM3HAYEHOCTI, SKi He oxonneHi BunpobyBaH-
HSMM.

(2) kg pcnig B3ATH 3 Tabnmui D2.
Tabnuua D2 — BenuunHu kg, po3paxyHKoBOI

BENUYMHM TPAHNYHOIO CTaHy 3a Hecy4yor 3aaT-
HiCcTIO

D7.3 Direct assessment of the design value
for ULS verifications

(1) The design value X, for X should be found by
using:

(D.4)

In this case, n4 should cover all uncertainties not
covered by the tests.

(2) kg  should be obtained from table D2.
Table D2 — Values of ky , for the ULS design

value

n 1 2 3 4 | 5 | 6 | 8 | 10| 2 | 30 | w

Vi CHOM 436 | 377 | 356 | 344 | 337 | 333 327 | 323 3,16 | 313 3,04
known

Vy PORROMAMT_ 1~ 4140 785 | 636 | 507 | 451 | 364 344 3,04
unknown

MPUMITKA 1. s Tabnumusa 6a3yeTbecsa Ha NpUnyLLeHHi,
O poO3paxyHKkoBa BenuMyMHa BignoBigae [oOYTKy
orP=0,8x3, 8=3, 04 (au.. gogaTok C) Ta Lo pos-
nogineHHsa X € HopmanbHuM. Lle Hagjae MOXnuMBICTb
CMOCTEPEXEHHST HUXKYOIT BENNYUHN 6nmn3eko 0,1 %.

MPUMITKA 2. Ins norHopmanbHOro po3nofineHHs
dopmyna (D.4) cTae:

NOTE 1 This table is based on the assumption that
the design value corresponds to a product
orP=0,8x3,8=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) becomes:

Xg =My eXp|_my —kdn SyJ -
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D8 CtaTuctuyHe BU3HaYeHHA Moaenen
onopy

D8.1 3aranbHi NonoXeHHsA

(1) Usa craTTs npu3HayeHa, rONOBHUM YUHOM,
Wwob BM3HauMTKM npouedypv (MeToaiB) Kaniopy-
BaHHs Mofenew onopy Ta Afs OTPUMaHHSA po3-
paxyHKOBUX BenuuvH 3 BunpobysBaHb Tuny d)
(ams. D3(l)). bygoe BukopucTaHa HasiBHa none-
pegHs iHdbopmaLia (3HaHHSA abo NpUNyLLEHHS).

(2) Basytouncb Ha CNOCTEPEXEHHAX 3a AINCHOI
noBeAiHKo nig Yac BunpobyBaHb Ta Ha Teope-
TUYHMX PO3paxyHKax, MOBUHHA ByTn po3pobneHa
"po3paxyHkoBa MoAesnb", ska cnpsiMoBaHa Ha
OTpUMaHHS 3anexHocTi onopy. LiicHiCTb uiel
MoZerni NoBMHHA Hajari NepeBipATUCH 3aBOSKU
CTaTUCTUYHIN iHTepnpeTauii yciX HagBHUX AaHWX
BunNpobyBaHb. AKWO HeobXiAHO, PO3paxyHKOBI
MoZeni Hagani KopuryroTbCa 40 AOCATHEHHS He-
obxigHoI Kopensauii Mk TEOPETUYHUMU BENNYK-
HamMK Ta JaHMMK BUNPOOYBaHb.

(3) BioxuneHHs B nepenbaveHHsX, Wo OTpUMaHi
KOPUCTYHUNCh PO3PaxXyHKOBOK MOAENIH0, TaKoX
BM3Ha4alOTbCs 3 BUMpoOyBaHb. Lle BigxuneHHs
noBuHHE OyTN NOEAHAHMM 3 BIOXUNEHHSAMM iHLINX
nepeMiHHMX Yy yHKUii onopy, And Toro o6
OTpMMaTK 3aranbHUN MoKasHWK BiaxuneHHs. Lli
iHWi NepeMiHHI BKIMOYaTUMYTh:

— BiOXWUNEHHSA B Ornopi maTepiarny Ta XOpCTKOCTi;
— BIOXUINEHHSI B reOMETPUYHUX NapamMeTpax.

(4) XapaktepuCTuyHWIiA onip NOBUHEH ByTW BU3-
Ha4yeHM 3aBAAKWM BpaxyBaHHIO BiOXWMEHb YCiX
nepemMiHHuX.

(5) B D5(l) HapatoTbca gBa pisHUX metoau. Lli
meToan HapgaHi B D8.2 ta D8.3 BignosigHo.
[ogaTtkoBO geski MOXIMBI CNPOLLEHHS HadaHi B
D8.4.

Lli meToaom npefcTtasBneHi AK KinbKicTb AUCKPeET-
HUX KPOKIB i AesKUX NPUNyLleHb CTOCOBHO reHe-
panbHOi CyKynHoOCTi BuNpoOyBaHb, WO 3pobrieHi
i MOSACHEeHI; Ui NpunyLeHHa cnig poarnsgatu B
SIKOCTi He BinblU HiXXK pekoMeHAaU,in, Lo OXOno-
I0Tb A€eKinbka HanbinbLL 3aranbHUX NpUKNagis.

D8.2 CtangapTHa npoueaypa OuiHKN
(MeTog (a))
D8.2.1 3aranbHi NonoXeHHs

(1) Onsa ctangapTHOT NpoLleaypy OLLHKX 3pOBneHi
Taki NpUnNyLeHHs:
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D8 Statistical determination of resistance
models

D8.1 General

(1) This clause is mainly intended to define proce-
dures (methods) for calibrating resistance models
and for deriving 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 model" 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 between 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 deviations of the other variables in the re-
sistance function in order to obtain an overall indi-
cation of deviation. These other variables include:

— deviation in material strength and stiffness;
— deviation in geometrical properties.

(4) The characteristic resistance should be deter-
mined by taking account of the deviations of all
the variables.

(5) In D5(1) two different methods are distin-
guished. These methods are given in D8.2 and
D8.3 respectively. Additionally, some possible
simplifications are given in D8.4.

These methods are presented as a number of dis-
crete steps and some assumptions regarding the
test population are made and explained; these as-
sumptions 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 fol-
lowing assumptions are made:



a) dyHKUis onopy — ue YHKLIA OeKinbKoX He3a-
NEXHUX NepeMiHHuX X;

0) € B HasBHOCTI 3Ha4Ha KifbKiCTb pe3ynbTaTiB
BUNpobyBaHb;

C) yci BignoBigHi reomeTpuyHi Ta MaTepianbHi
BNACTMBOCTi € BUMIPSHUMMU;

d) BiACYTHA KOpensLisa (CTaTUCTUYHA 3aNeXHICTb)
MiXK nepemiHHUMK B doyHKLii onopy;

€) yci nepeMiHHi MaTb abo HopmarnbHe, abo
fiorHopmarsnbHe po3noaineHHs.

MPUMITKA. [MpurHATTA norHopmanbHOro posnogi-
fIeHHa Ons nepeMiHHOI Mae nepesary y BigCYTHOCTI
BUHUKHEHHA HETaTUBHUX BEJTUYUNH.

(2) CtangapTtHa npoueaypa ons metogy D5(l)a)
MICTUTb CiM KpOKiB, Wo HagaHi B D8.2.2.1 —
D8.2.2.7.

D8.2.2 CrangapTHa npoueaypa

D8.2.2.1 Kpok 1: CTBOpeHHSA po3paxyHKOBOI
mMopaeni

(1) CTBOpPEHHA pPO3paxyHKOBOI Moaeni Anga Teo-
PEeTUYHOI BEMNUYMHU OMOpPY r; eneMeHTa KOHCT-
pyKUii abo KOHCTPYKTMBHOI AeTani, Wo po3rns-
OA€eTbCs, NpeacTaBneHa yHKLiE onopy:

OCTY-H b B.1.2-13:2008

a) the resistance function is a function of a num-
ber 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)
between the variables in the resistance function;
e) all variables follow either a Normal or a log-nor-
mal 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)
comprises 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 design model

(1) Develop a design model for the theoretical
resistance r; of the member or structural detail
considered, represented by the resistance func-
tion:

re = 9rt(X) (D.5)

(2) PyHKUia onopy NOBUHHa oxonnoBaTtu Bei Oa-
30Bi nepemiHHi X, LWo BNnMBakTb Ha onip Bigno-
BiJHOrO rpaHMYHOro CTaHy.

(3) Cnig BumipaTM BCi ©asoBi napameTpu Ans
KOXKHOro 3paska i (npunyuwieHHs (c) B D8.2.1) Ta
BOHM MOBWHHI ByTX OOCTYNHUMW ON1S BUKOPUC-
TaHHSA B OLiHL.

D8.2.2.2 Kpok 2: NopiBHAHHA eKcnepu-
MeHTaNbHUX Ta TEOPETUYHUX BENTUYMH

(1) 3amiHnTi AincHo BUMIpsSHI BNacTMBOCTI B
byHKLUIT onopy Tak, Wob oTpumMaTu TeopeTUYHY
BEINMUYUHY 1y ANs ¢popmyBaHHS OCHOBW MOPiB-
HSIHHS 3 eKCriepuUMeHTanbH1MU BENNYNHAMMU f; 3
BUNpobyBaHb.

(2) Kpankn npeacTtaBngawTb napu BignoBigHUX
BENUYUH (1, Fej) | MOBUHHI BYyTWM HaHeceHi Ha
CXeMmy, sk BKazaHo Ha pucyHky DI.

(2) The resistance function should cover all rele-
vant basic variables X that affect the resistance
at the relevant 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
theoretical 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 r; from the tests.

(2) The points representing pairs of correspond-
ing values (ry; , rej ) should be plotted on a diagram,
as indicated in figure D1.
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rA

I, = br

PucyHok D1 —r, —r; cxema

(3) Akwo byHKUiA onopy € TOYHOK Ta MOBHOHO,
ToAi BCi Kpanku nexaTumyTb Ha MiHii 6 =/ 4.
Ha npaktuui ui kpankm 6yayTb po3kugaHi, npu-
YMHK ByOb-AKMX CUCTEMATUYHMX BiOXUNEeHb Bif
L€l NiHiT NOBUHHI ByTK gocnigkeHnmu, Wwob nepe-
BipUTK, YK CBIOYUTL LA cUTyauis Npo NMOMWUITKM B
npouenypax BunpobyBaHHsa abo B QyHKLT onopy.

D8.2.2.3 Kpok 3: OuiHKka nonpaBO4YHOro
KoedpilieHTa cepegHbOro 3Ha4YeHHA b

(1) MpeacTtaBuT IMOBIPHICHY MogeNb MILHOCTI r
B popmari:

r=brd,

ne:
b — "HaliMeHLle KBagpaTu4He", Wo 3abesnevye
HanKpally BignoBigHICTb WOA0 po3maxy, 3a op-
MYIot0

po ZPelt

2
tt

(2) CepegHe 3HaveHHs (PYHKUIT TeopeTU4Horo
onopy, nigpaxoBaHe 3 BUKOPUCTaHHSM cepefHix
3HavyeHb X, 6asoBUX MNEpPeMiHHWX, MOXINBO
oTpumaTy 3:

Im =bri(Xm)d
D8.2.2.4 Kpok 4: OuiHuTu KoedilieHT

BapiaTUBHOCTi MOMUIIOK

(1) BekTtop mOMUNOK §; AN KOXHOI eKkcnepwu-
MEHTarbHOI BENMYNHU y; MOBUHEH BU3HAYaTUCS
3a popmynoto (D.9):

6_
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Figure D1 —r, —r; diagram

(3) If the resistance function is exact and com-
plete, then all of the points will lie on the line
6 =7/ 4.. In practice the points will show some
scatter, but the causes of any systematic devia-
tion from that line should be investigated to check
whether this indicates errors in the test proce-
dures or in the resistance function.

D8.2.2.3 Step 3: Estimate the mean value
correction factor b

(1) Represent the probabilistic model of the resis-
tance rin the format:

(D.6)
where:

bis the "Least Squares" best-fit to the slope, given
by

(D.7)

(2) The mean value of the theoretical resistance
function, calculated using the mean values X,
of the basic variables, can be obtained from :

(D.8)

D8.2.2.4 Step 4: Estimate the coefficient of
variation of the errors

(1) The error term §; for each experimental value
rei should be determined from expression(D.9):

(D.9)



(2) 3 BenUYMHM po3paxyHKOBe 3HAYeHHS §; Ans
Vi cnig BU3Ha4unTH 3a:

Aj :In(8,-).

(3) Po3paxyHKoBe 3HaueHHs! A Anst E(A) MoxHa
oTpumaTy 3a:
A=

2 2

(4) PospaxyHkoBe 3HaueHHs sy Ans o cnig

oTpumaTy 3a:

(5) Popmyna:

MOX€e BMKOPUCTOBYBATUCh SK KoediLieHT Bapiauii
V5 BEKTOPIB MOMUIIOK J 4.

D8.2.2.5 Kpok 5: AHani3 cymicHocTi

(1) MoBmHHa OyTM NpoaHanisoBaHa CYMICHICTb
reHepanbHOI CYKYMHOCTI pe3ynbTaTiB BUNPOOy-
BaHb 3 NpUNyLLEHHAMN B OYHKLT oropy.

(2) PoscitoBaHHs (rg;, Ij) BENUYNH € HaaToO Be-
NVKUM, LWOO NPOBECTU EKOHOMIYHI PO3pPaxyHKM
dyHKUii onopy, Ta ue po3CitoBaHHA MOXe OyTu
3MEHLUEHUM OOHUM 3 HaCTYMHUX LUMSXIB:

a) 3aBASIKN KOPUryBaHHIO po3paxyHKOBOT Moaeni,
wob B3ATM OO0 yBarn napameTpu, KOTpi paHiwe
Oynu npoirHopoBaHi;

b) saBaskn moandikauii b Ta Vs, 3aBasku pos-
AiNEeHHI0 3aranbHOI reHeparnbHOI CYKYNHOCTI pe-
3ynbTaTtiB BUNpoOyBaHb Ha BIAMOBIAHI Migrpynu,
ANA 9KMX BNMUB TakuxX AOAATKOBMX MapameTpisB
MOXHa po3rnsgaaTun K NOCTINHUA.

(3) LLo6 BuABKTKY, SKi napamMeTpu MatoTb Hanbinb-
LN BNIMB Ha PO3CilOBaHHS, pesynbTaTu BUMPO-
OyBaHHsSI MOXyTb OyTW po3nogineHi no umx nig-
rpynax BignoBigHO 4O LUX napameTpis.
MPUMITKA. MeTa — nokpalut yHKLito onopy y nia-
rpyni, aHaniyro4m KoXxHy niarpyny 3 BUKOPUCTaHHAM
cTaHgapTHOI npoueaypu. Hegonikamy po3noineHHs
pesynbTaTiB BUNPOOYBaHHA MO Miagrpynax € Te, Lo
KINbKIiCTb pe3yrnbTaTiB BUNpoOyBaHHS y KOXHIN nigrpyni
Moxe ByTun ayxe He3HayHoto.

g(A —A)
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(2) From the values of 3, an estimated value for V
should be determined by defining:

(D.10)

(3) The estimated value A for E(A) should be
obtained from:

i (D.11)

(4) The estimated value si for ci should be

obtained from:

(D.12)

(5) The expression:

(D.13)

may be used as the coefficient of variation V; of
the & 4 error terms.

D8.2.2.5 Step 5: Analyse compatibility

(1) The compatibility of the test population with
the assumptions made in the resistance function
should be analysed.

(2) If the scatter of the (ry;, 1y ) 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 ac-
count parameters which had previously been ig-
nored,;

b) by modifying b and Vs by dividing the total test
population 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
influence on the scatter, the test results may be
split into subsets with respect to these parame-
ters.

NOTE The purpose is to improve the resistance func-
tion per sub-set by analysing each subset using the
standard procedure. The disadvantage of splitting the
test results into sub-sets is that the number of test
results in each sub-set can become very small.
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(4) Konn BM3Ha4aoTbCst KBAHTUIEBI KOEILIEHTH
K, (OvB. KPOK 7), Benu4uuHa k,, 4ng nigrpyn moxe
BM3HA4YaTUCA Ha OCHOBI 3aranbHOl KifbKOCTI
BUNpobyBaHb Y BUXigHIN cepil.

MPUMITKA. 3BepTtae Ha cebe yBary Tom dakT, Lo
pO3MOAINEeHHsT YacToTu Ansi onopy Moxe OyTu onu-
CaHMM Kpalle LWsXOM BUKOPUCTaHHS GimoganbHoi
abo GaratomopganbHoi pyHKLUii. MOXyTb BUKOPUCTO-
ByBaTWCb creuianbHi MeToAu anpokcumadii Ans Toro,
Wob nepeTBOpPUTK Li PYHKLii B ogHOMOAarnbHe pos3-
NoAinNeHHs.

D8.2.2.6 Kpok 6: BusHauyeHHs1 koedpilieHTIB
Bapiauii Vy; 6a3oBux nepeMiHHMX

(1) Akwo moxHa nokasatu, Lo BMNpobyBanbHa
CYKYMHICTb € MOBHICTIO penpe3eHTaTUBHOW Ans
OiMcHMX Bapiauin, Toai ui koediuieHTn Bapiauii
Vy; 6a30BUX NepeMiHHUX Y PYHKLT onopy MOXYTb
BM3Ha4YaTUCb 3 BUNpoOyBanbHMX AaHunx. OgHak,
OCKifIbKM 3ararom ue He ToW BUMNaZoK, TO Koedi-
uieHTV Bapiauii Vi;, SK npaBuno, HeobxigHo BU3-
Ha4aTu Ha OCHOBI NOMNepPeHiX BiANOBIAHNX 3HAHb.

D8.2.2.7 Kpok 7: BusHa4eHHs1 xapakTepuc-
TUYHOI BENUYMHM I ONOpY

(1) Axkwo dyHKuis onopy anga j 6asoBux nepe-
MiHHUX € OYHKLiE-0006yTKOM hopMK:

(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
distribution for resistance can be better described by a
bi-modal or a multi-modal function. Special approxima-
tion techniques can be used to transform these func-
tions into a uni-modal distribution.

D8.2.2.6 Step 6: Determine the coefficients of
variation Vy; of the basic variables

(1) If it can be shown that the test population is
fully representative of the variation in reality, then
the coefficients of variation Vy; of the basic vari-
ables in the resistance function may be deter-
mined from the test data. However, since this is
not generally the case, the coefficients of variation
Vy; will normally need to be determined 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 j basic variables
is a product function of the form:

r=brd=b{X;xXy..X;}s,

cepefHe 3Ha4YeHHs E (r) moxe 6yTu oTpuMaHe 3a:
E(r)= b{E(X1)xE(X2)...

a koediLieHT Bapiauii V, Moxe ByTn oTprMaHui
3aBAsAKU PyHKLUiT JOBYTKY:

vZ = (V2 +1) m

(2) IHWKMM YmHOM, ANa Manux BENUYNH VB2 Ta V)?
i

MOXYTb BWKOPUCTOBYBaTUCb Taki anpokcumadii
anav,:

the mean value E (r) may be obtained from:

E(X;)} =bgre(Xm). (D. 14a)
and the coefficient of variation V, may be obtained
from the product function:

(Vf,- +1)} 1

(2) Alternatively, for small values of V52 and V;

1

(D.14b)

the following approximation for V, may be used:

V2 =VZ+V3 (D.15a)
3: with:
2 : 2
V2= gvxi . (D.15b)
=

(3) Axwo dyHKUia onopy € Oinbl CcKnagHo
dyHKLie 3a HOpPMOLO:

(3) If the resistance function is a more complex
function of the form:

r betS =bg,-t {X»],...,Xj}é ,

cepefHe 3Ha4veHHs1 E (r) moxe ByTu oTpuMaHe 3a:
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the mean value E (r) may be obtained from:



E(r)=bg, {E(X1),..

a KoediuieHT Bapiauii V,; Moxe ByTu oTprMaHui
3a:

V2 - VAR[9rt (X)] _

ZE(X))} =bgr(Xm)

OCTY-H b B.1.2-13:2008

(D.16a)

and the coefficient of variation V,; may be ob-

(D.16b)

TG (Xm)
(4) Axkwo «kinbkicTe BUNpobyBaHb OBMexeHa
(Hanpwuknag, n<100), cnig B3aTM OO yBarn Ta
BHECTW MOnpaBKy A0 PO3MNoAifieHHs A ans cra-
TUCTUYHUX HEBU3Ha4YeHoCcTen. Lle posnoaineHHs
cnig po3rnggaTu sk LeHTparnbHe t-po3noinieHHs
3 napameTpamu A, V) Tan.

(5) Y ubomMy BUNagKy XapakTepUCTUYHa MiLHICTb
Iy NOBWHHA BU3Ha4YaTuCS 3a:

95 (Xm) i

tained from:
2
G,' j .

1 ‘ 09rt
X
0X;
(4) If the number of tests is limited (say n<100)
allowance should be made in the distribution of
A for statistical uncertainties. The distribution
should be considered as a central t-distribution
with the parameters A, V,, and n.

(5) In this case the characteristic resistance r,
should be obtained from:

i =97t (Xim ) ex0 (~Kowtt 1 Qrt —knat 5 Q5 ~0,5Q7), (D.17)
ae: with:
Qrt =S ingt) = |n(vr§ +1) (D.18a)
Qs =G ne) = In(V52 +1) (D.18b)
Q=0 = /ln(v,2 +1) (D.18¢)
Qrt
O —?” (D.19a)
Q
ag = 36 , (D.19b)
ae: where:

Kk, — XapakTepuUCTUYHUN KBaAHTUMbHUIA Koedilli-
eHT 3 Tabnuui D1 y Bunaaky, konv napametp Vi
HeBiAOMUI;

k. —BenununHa k,, ons

n— o[k

o ¢ — BaroBui koedilieHT ans Q,;

o 5 — Barosumn koedilieHT Ansa Qg

NPUMITKA. BenuunHa V5 noBmHHa OyTu ouiHeHa 3
TecToBOI BUBIpKK, LLIO pO3rNsaaacTbes.

(6) Y Bunagky BemnuvKOi KinbKOCTi BMNpobOyBaHb
(n > 100) MOXNMBO OTPUMATUN XapaKTEPUCTUYHNI
onip ry, 3a:

Tk =bGrt(Xm)exp (k.. Q-0,5Q%).

k, — is the characteristic fractile factor from table
D1 for the case Vi unknown;

k., —is the value of k,, for
=1,64];

a ¢ — is the weighting factor for Q,;

a 5 — is the weighting factor for Qg

NOTE The value of Vj 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)
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D8.3 CtaHgapTHa npoueaypa OuiHKN
(MeTog (b))

(1) Y ubomy BUNazky npoleaypa Taka x cama, sk i
B D8.2, 3a BUHATKOM TOro, LLO KPOK 7 € agan-
TOBaHMM 3aBASKM 3aMiHi XapakTepUCTUYHOIO
KBaHTUIMbHOrO KoediljieHTa k, Ha po3paxyHKOBUiA
KBAHTUNBbHUN KOEILIEHT Ky ,, SIKUA [OPIBHIOE
[oByTKYy o g B, TO6T0 0,8 % 3,8 = 3,04, L0 LUIMPOKO
BUKOPUCTOBYETLCA (amB. gogatok C), wob oTpu-
MaTun po3paxyHKOBY BEMUYUHY ry OMopy.

(2) Y Bunagky 0OMexeHoi KinbKkoCTi BUNnpobyBaHb
po3paxyHkoBa Benu4uHa ry 6yae otpumaxa 3:

rg =bgrt(Xm) exp(_kd,ooart Qnt —kgne5Qs —0,5Q2)’

ae:

K. n — PO3PaxyHKOBUIN KBAHTUIbHWN KOEILIEHT 3
Tabnuui D2 y Bunaaky, konu napameTp "Vy HeB.i-
gomun";

K4 o —BENMUYMHA ky , ANs

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 characteristic fractile factor k,, by
the design fractile factor k4 ,, equal to the product
o rp assessed at 0,8 x3,8 =3,04 as commonly
accepted (see Annex C) to obtain the design
value ry of the resistance.

(2) For the case of a limited number of tests the
design value ry should be obtained from:

(D.21)

where:
k4 n — is the design fractile factor from table D2
for the case "V unknown";

kg —is the value of ky , for

n - oo[ky =3,04].

MPUMITKA. BenununHa V5 noBUHHa OLiHIOBaTUCH 3aB-
ASKv JOCnigHOMY 3pasKy, Lo PO3rnsaacTbes.

(2) Y BunagKy BenuKkoi KinbkocTi BunNpobyBaHb
po3paxyHKoBa BenuyuHa ry Moxe B6yTn oTpuma-
HO'O 3a:

ra =bgrt(Xm) o (kg Q-0,5Q%).

D8.4 BukopuctaHHA goaaTKkoBUX nonepenHix
3HaHb

(1) Axwo noseneHicTb YHKLIT ornopy r; Ta Bepx-
HA mMexa (KoHcepBaTMBHa OujiHKa abo ouiHka 3
3anacom) Ans KoedilieHTa BapiaTUBHOCTI V, Bxe
BiAOMi 3 BEnMKOI KiNbKOCTI MmonepegHix BuMpo-
OyBaHb abo TecTiB, HACTYMHi CrpoLleHi npoue-
OYpPU MOXYTb NPUAMATUCL, KON BUKOHYHTbLCS
noAanbLui BUNpoOyBaHHS.

(2) AKLwo BMKOHYETLCA TiNbKM OAHE BUNPOByBaH-
HS, XapakTepUCTUYHE 3HAYEHHS I, MOXe BU3Ha-
YaTucb 3 pesynbTaty f, LbOro BUMNPOBYyBaHHSA
3aBASKMN BUKOPUCTAHHIO:

Ik

ae:

Nk — KOemIilieHT 3MEHLLEHHS, WO BUKOPUCTOBY-
€TbCA Y BMNAAKy HasIBHOCTI NonepenHix 3HaHb,
KU MOXXHa OTPMMaTK 3:

i =0.9exp(-2,3V; ~0,5V%),
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NOTE The value of Vj is to be estimated from the test
sample under consideration.

(2) For the case of a large number of tests the de-
sign value ry; may be obtained from :

(D.22)
D8.4 Use of additional prior knowledge

(1) If the validity of the resistance function r; and
an upper bound (conservative estimate) for the
coefficient of variation V, are already known from
a significant number of previous tests, the follow-
ing simplified procedure may be adopted when
further tests are carried out.

(2) If only one further test is carried out, the char-
acteristic value r, may be determined from the
result r, of this test by applying:

(D.23)

where:
Nk — is a reduction factor applicable in the case of
prior knowledge that may be obtained from:

(D.24)



ne:
V, — MakcumanbHWiA KoediuieHT Bapiauii, Lo
crnocTepiraBcd B nonepeHix BMNnpobyBaHHAX.
(3) Akwo BMKOHYKOTLCA ABa ab0 Tpu nodanbLUMX
BUNpoOyBaHHS, TOAI XapakTepucTMyHa BeNn4MHa
Iy MOXe BWU3Ha4YaTUCb 3 CepedHbOro 3HaJeHHs
rem PE3YynbTaTiB BUNPOGYyBaHb 3aBASKN BUKOPUC-
TaHHI0:

Ik
ne:
Nk — KOemIiLieHT 3MEHLLIEHHS, L0 BUKOPUCTOBY-

€TbCA Y BMNaAKy HasIBHOCTI MonepefHix 3HaHb,
KA MOXHa OTPUMATK 3:

OCTY-H b B.1.2-13:2008

where:

V, — is the maximum coefficient of variation ob-
served in previous tests.

(3) If two or three further tests are carried out, the

characteristic value r, may be determined from
the mean valuer,,, of the test results by applying:

= Nl (D.25)

where:

Nk — is a reduction factor applicable in the case of
prior knowledge that may be obtained from:

N = exp(—2,0Vr —o,5vr2), (D.26)

ae:

V, — makcumanbHui KoediuieHT Bapiauil, Lo
crnocTtepiraBcd B nonepeaHix BunNpobyBaHHSX 3a
YMOBW, L0 KOXHE eKCTpemaribHe (MakcumarnbHe
Y MiHIMarnbHe) 3HaYEHHS o 33J0BOMBbHSIE YMOBY:

where:

V, —is the maximum coefficient of variation ob-
served in previous tests provided that each ex-
treme (maximum or minimum) value r, satisfies
the condition:

|Fee —em| < 0,107gp, - (D.27)

(4) BenuunHun KoediuieHTa Bapiauii V,, HagaHi
B Tabnuui D3, MOXyTb npunyckaTUcb ANg TUNiB
PYNHYBaHHSA, IO BU3HAYaTMMyTbCS (Hanpuknag,
y BIiANOBigHMX €BpoKoAax ANS NPOEKTyBaHHS),
LLIO Npu3Beae A0 nepeniveHnx BenuUnH ny Y Bia-
nosigHocTi 3 popmynamu (D.24) Ta (D.26).

Tabnuua D3 — KoedilieHT 3MeHLIEHHS 1,

(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 ny
according to expressions (D.24) and (D.26).

KoeiuieHT Bapiauii V,

KoedilieHT 3MEeHLLEeHHS 1,

Onsa 1 BunpobyBaHHSA

[na 2 abo 3 BunpobyBaHb

0,05 0,80 0,90
0,11 0,70 0,80
0,17 0,60 0,70
Table D3 — Reduction factor ny
- - Reduction factor 1
Coefficient of variation V,
For 1 test For 2 or 3 tests
0,05 0,80 0,90
0,11 0,70 0,80
0,17 0,60 0,70
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ISO 2631:1997 MexaHiyHa Bibpauisi Ta MexaHiy-
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pyKuiv — lNepenik ekBiBaneHTHUX TEPMIHIB
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