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ÂÑÒÓÏ FOREWORD

Äàíèé äîêóìåíò (EN 1990:2002) áóâ ï³äãîòîâ-
ëåíèé Òåõí³÷íèì êîì³òåòîì CEN/TC 250 "Áóäi-
âåëüí³ ªâðîêîäè", ñåêðåòàð³àò ÿêîãî ï³äòðèìó-
ºòüñÿ BSI.

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

Öüîìó ªâðîïåéñüêîìó ñòàíäàðòó áóäå íàäàíèé
ñòàòóñ íàö³îíàëüíîãî ç ïóáë³êàö³ºþ ³äåíòè÷-
íîãî òåêñòó àáî ñõâàëåííÿì íå ï³çí³øå æîâòíÿ
2002 ðîêó ³ ïðè ñêàñóâàíí³ êîíôë³êòóþ÷èõ
íàö³îíàëüíèõ ñòàíäàðò³â íå ï³çí³øå áåðåçíÿ
2010 ðîêó.

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shall be withdrawn at the latest by March 2010.

Äàíèé äîêóìåíò çàì³íþº ENV 1991-1:1994. This document supersedes ENV 1991-1:1994.

CEN/TC250 º â³äïîâ³äàëüíèì çà âñ³ Áóä³âåëüí³
ªâðîêîäè.

CEN/TC 250 is responsible for all Structural
Eurocodes.

Ó â³äïîâ³äíîñò³ ç âíóòð³øí³ìè ïîñòàíîâàìè
CEN/CENELEC íàö³îíàëüí³ îðãàíè ç³ ñòàíäàð-
òèçàö³¿ òàêèõ êðà¿í çîáîâ’ÿçàí³ çä³éñíèòè ³ìïëå-
ìåíòàö³þ öüîãî ªâðîïåéñüêîãî Ñòàíäàðòó:
Àâñòð³ÿ, Áåëüã³ÿ, Âåëèêà Áðèòàí³ÿ, Í³ìå÷÷èíà,
Ãðåö³ÿ, Äàí³ÿ, ²ñëàíä³ÿ, ²ñïàí³ÿ, ²ðëàíä³ÿ, ²òàë³ÿ,
Ëþêñåìáóðã, Ìàëüòà, Í³äåðëàíäè, Íîðâåã³ÿ,
Ïîðòóãàë³ÿ, Ô³íëÿíä³ÿ, Ôðàíö³ÿ, ×åñüêà Ðåñ-
ïóáë³êà, Øâåö³ÿ òà Øâåéöàð³ÿ.

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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ÍÀÖ²ÎÍÀËÜÍÈÉ ÑÒÀÍÄÀÐÒ ÓÊÐÀ¯ÍÈ

ÍÀÑÒÀÍÎÂÀ

Ñèñòåìè íàä³éíîñò³ òà áåçïåêè ó áóä³âíèöòâ³

ÎÑÍÎÂÈ ÏÐÎÅÊÒÓÂÀÍÍß ÊÎÍÑÒÐÓÊÖ²É

ÐÓÊÎÂÎÄÑÒÂÎ

Ñèñòåìû íàäåæíîñòè è áåçîïàñíîñòè â ñòðîèòåëüñòâå

ÎÑÍÎÂÛ ÏÐÎÅÊÒÈÐÎÂÀÍÈß ÊÎÍÑÒÐÓÊÖÈÉ

EN 1990

EUROCODE – BASIS OF STRUCTURAL DESIGN

×èííèé â³ä 2013-07-01

Îñíîâè ïðîãðàìè ªâðîêîä³â Background of the Eurocode programme

Ó 1975 ðîö³ Êîì³ñ³ÿ ªâðîïåéñüêî¿ Ñï³ëüíîòè
âèð³øèëà ðîçïî÷àòè ïðîãðàìó ä³é ó ñôåð³
áóä³âíèöòâà íà ï³äñòàâ³ ñòàòò³ 95 Äîãîâîðó.
Ìåòîþ ïðîãðàìè áóëî óñóíåííÿ òåõí³÷íèõ
ïåðåøêîä äëÿ òîðã³âë³ ³ óçãîäæåííÿ òåõí³÷íèõ
óìîâ.

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.

Ó ðàìêàõ ö³º¿ ïðîãðàìè ä³é Êîì³ñ³ÿ âçÿëà íà
ñåáå ³í³ö³àòèâó âñòàíîâèòè ñèñòåìó óçãîäæå-
íèõ òåõí³÷íèõ ïðàâèë äëÿ ïðîåêòóâàííÿ áóäi-
âåëü ³ ñïîðóä, ÿê³ íà ïåðø³é ñòàä³¿ ìàëè ñëó-
ãóâàòè àëüòåðíàòèâîþ ÷èííèì íàö³îíàëüíèì
ïðàâèëàì Äåðæàâ-÷ëåí³â, à çðåøòîþ ìàëè çà-
ìiíèòè ¿õ.

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.

Óïðîäîâæ ï’ÿòíàäöÿòè ðîê³â Êîì³ñ³ÿ çà äîïî-
ìîãîþ Ðîáî÷îãî êîì³òåòó, äî ñêëàäó ÿêîãî âõî-
äèëè ïðåäñòàâíèêè Äåðæàâ-÷ëåí³â, âåëà ðîç-
ðîáêó ïðîãðàìè ªâðîêîä³â, ÿêà ïðèâåëà äî
ïóáë³êàö³¿ êîìïëåêòó ïåðøîãî ïîêîë³ííÿ ªâðî-
ïåéñüêèõ êîä³â ó 80-õ ðîêàõ.

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.

Â 1989 ðîö³ Êîì³ñ³ÿ òà Äåðæàâè-÷ëåíè EU (ªâ-
ðîïåéñüêî¿ Ñï³ëüíîòè) òà EFTA (ªðîïåéñüêî¿
àñîö³àö³¿ â³ëüíî¿ òîðã³âë³) íà îñíîâ³ óãîäè1 ì³æ
Êîì³ñ³ºþ òà CEN (ªâðîïåéñüêèì êîì³òåòîì ³ç
ñòàíäàðòèçàö³¿) âèð³øèëè ïåðåäàòè ï³äãîòîâêó
òà ïóáë³êàö³þ ªâðîêîä³â CEN çà äîïîìîãîþ ñå-
ð³¿ Ìàíäàò³â, ùî â ðåçóëüòàò³ íàäàëî á ªâðî-
êîäàì â ìàéáóòíüîìó ñòàòóñó ªâðîïåéñüêîãî
Ñòàíäàðòó (EN). Öå ïîâ’ÿçóº ªâðîêîäè ç ïîëî-

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

1
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1 Óãîäà ì³æ Êîì³ñ³ºþ ªâðîïåéñüêèõ Ñï³ëüíîò ³ ªâðî-
ïåéñüêèì êîì³òåòîì ñòàíäàðòèçàö³¿ (CEN) ùîäî
ðîáîòè íàä ªâðîêîäàìè äëÿ ïðîåêòóâàííÿ áóä³âåëü ³
ñïîðóä (CONSTRUCT 89/019).

1 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

Âèäàííÿ îô³ö³éíå



æåííÿìè Äèðåêòèâ Ðàäè ³ ð³øåíü Êîì³ñ³¿ ùîäî
ªâðîïåéñüêèõ ñòàíäàðò³â (òîáòî Äèðåêòèâè
Ðàäè 89/106/EEC ùîäî áóä³âåëüíèõ âèðîá³â –
CPD – òà Äèðåêòèâ Ðàäè 93/37/EEC, 92/50/EEC
òà 89/440/EEC â³äíîñíî ñóñï³ëüíèõ ðîá³ò òà
ïîñëóã ³ åêâ³âàëåíòíèõ äèðåêòèâ EFTA, çàïî-
÷àòêîâàíèõ, ùîá äîïîìîãòè çàñíóâàííþ âíóò-
ð³øíüîãî ðèíêó).

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).

Ñòðóêòóðíà ïðîãðàìà ªâðîêîä³â âêëþ÷àº òàê³
ñòàíäàðòè, ÿê³ â îñíîâíîìó ñêëàäàþòüñÿ ç äå-
ê³ëüêîõ ÷àñòèí:

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

EN 1990 ªâðîêîä: Îñíîâè ïðîåêòóâàííÿ êîí-
ñòðóêö³é

EN 1990 Eurocode: Basis of Structural Design

EN 1991 ªâðîêîä 1: Ä³¿ íà êîíñòðóêö³¿ EN 1991 Eurocode 1: Actions on structures

EN 1992 ªâðîêîä 2: Ïðîåêòóâàííÿ çàë³çîáå-
òîííèõ êîíñòðóêö³é

EN 1992 Eurocode 2: Design of concrete struc-
tures

EN 1993 ªâðîêîä 3: Ïðîåêòóâàííÿ ñòàëåâèõ
êîíñòðóêö³é

EN 1993 Eurocode 3: Design of steel structures

EN 1994 ªâðîêîä 4: Ïðîåêòóâàííÿ ñòàëåçàëi-
çîáåòîííèõ êîíñòðóêö³é

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

EN 1995 ªâðîêîä 5: Ïðîåêòóâàííÿ äåðåâ`ÿíèõ
êîíñòðóêö³é

EN 1995 Eurocode 5: Design of timber structures

EN 1996 ªâðîêîä 6: Ïðîåêòóâàííÿ êàì’ÿíèõ
êîíñòðóêö³é

EN 1996 Eurocode 6: Design of masonry struc-
tures

EN 1997 ªâðîêîä 7: Ãåîòåõí³÷íå ïðîåêòóâàííÿ EN 1997 Eurocode 7: Geotechnical design

EN 1998 ªâðîêîä 8: Ïðîåêòóâàííÿ êîíñòðóêö³é
ïðè ñåéñì³÷íîìó íàâàíòàæåíí³

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 ªâðîêîä 9: Ïðîåêòóâàííÿ àëþì³í³ºâèõ
êîíñòðóêö³é

EN 1999 Eurocode 9: Design of aluminium struc-
tures

Ñòàíäàðòè ªâðîêîä³â âèçíàþòü â³äïîâ³äàëü-
í³ñòü ðåãóëÿòîðíèõ îðãàí³â êðà¿í-÷ëåí³â òà çà-
õèùàþòü ¿õ ïðàâî íà ïðèçíà÷åííÿ âåëè÷èí, ÿê³
ïîâ’ÿçàí³ ç ðåãóëþâàííÿì ïèòàííü áåçïåêè íà
íàö³îíàëüíîìó ð³âí³ òàì, äå âîíè â³äð³çíÿþòü-
ñÿ â³ä êðà¿íè äî êðà¿íè

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.

Ñòàòóñ òà ñôåðà çàñòîñóâàííÿ ªâðîêîä³â Status and field of application of Eurocodes

Êðà¿íè-÷ëåíè EU òà EFTA âèçíàþòü òå, ùî
ªâðîêîäè ä³þòü ÿê åòàëîíí³ äîêóìåíòè äëÿ
òàêèõ ö³ëåé:

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

– ÿê çàñ³á äîâåñòè â³äïîâ³äí³ñòü áóä³âåëü ³
ñïîðóä îñíîâíèì âèìîãàì Äèðåêòèâè Ðàäè
89/106/EEC, çîêðåìà îñíîâí³é âèìîç³ N°1 –
Ìåõàí³÷íà ñò³éê³ñòü òà ñòàá³ëüí³ñòü ³ îñíîâ-
í³é âèìîç³ N°2 – Ïîæåæíà áåçïåêà;

– 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;

– ÿê îñíîâà äëÿ óêëàäàííÿ êîíòðàêò³â äëÿ áó-
ä³âåëü ³ ñïîðóä òà ïîâ’ÿçàíèõ ç íèìè ³íæå-
íåðíèõ ïîñëóã;

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

2
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– ÿê îñíîâà äëÿ ñêëàäàííÿ óçãîäæåíèõ òåõ-
í³÷íèõ ñïåöèô³êàö³é äëÿ áóä³âåëüíèõ âèðî-
á³â (ENs òà ETAs).

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

ªâðîêîäè, îñê³ëüêè âîíè áåçïîñåðåäíüî â³äíî-
ñÿòüñÿ äî áóä³âåëüíèõ ñïîðóä, ìàþòü ïðÿìèé
çâ’ÿçîê ç Òëóìà÷íèìè äîêóìåíòàìè2 ðîçä³ëó 12
CPD, íåçâàæàþ÷è òà òå, ùî âîíè ìàþòü ð³çíó
ïðèðîäó ç ãàðìîí³çîâàíèìè ñòàíäàðòàìè íà âè-
ðîáè3. Òàêèì ÷èíîì, òåõí³÷í³ àñïåêòè, ÿê³ âèï-
ëèâàþòü ç ªâðîêîä³â äëÿ áóä³âåëü ³ ñïîðóä,
ïîâèíí³ â ïîâí³é ì³ð³ áóòè ðîçãëÿíóòèìè Òåõ-
í³÷íèìè êîì³òåòàìè CEN òà/÷è ðîáî÷èìè ãðóïà-
ìè EOTA, ÿê³ ðîçðîáëÿþòü ñòàíäàðòè íà áóäi-
âåëüí³ âèðîáè ç ïîçèö³é äîñÿãíåííÿ ïîâíî¿ ñó-
ì³ñíîñò³ òåõí³÷íèõ ñïåöèô³êàö³é ç ªâðîêîäàìè.

The Eurocodes, as far as they concern the con-
struction works themselves, have a direct rela-
tionship with the Interpretative Documents2

referred to in Article 12 of the CPD, although they
are of a different nature from harmonised product
standards3. 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.

Ñòàíäàðòè ªâðîêîä³â íàäàþòü çàãàëüí³ ïðà-
âèëà ïðîåêòóâàííÿ äëÿ ïîâñÿêäåííîãî âèêî-
ðèñòàííÿ âñ³õ êîíñòðóêö³é òà ¿õ êîìïîíåíò³â, ÿê
òðàäèö³éíîãî, òàê ³ ³ííîâàö³éíîãî õàðàêòåðó.
Âèíÿòêîâ³ ôîðìè êîíñòðóêö³¿ àáî óìîâè ïðî-
åêòóâàííÿ ñïåö³àëüíî íå îõîïëþþòüñÿ, ³ â
òàêèõ âèïàäêàõ ïðîåêòóâàëüíèêó ïîòð³áåí äî-
äàòêîâèé åêñïåðòíèé ðîçãëÿä.

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.

Íàö³îíàëüí³ ñòàíäàðòè, ùî ³ìïëåìåíòóþòü
ªâðîêîäè

National standards implementinG Eurocodes

Íàö³îíàëüí³ ñòàíäàðòè, ùî ³ìïëåìåíòóþòü
ªâðîêîäè, çàâæäè âêëþ÷àþòü ïîâíèé òåêñò
ªâðîêîäó (âêëþ÷àþ÷è âñ³ äîäàòêè) âèäàíèé
CEN, ÿêîìó ìîæóòü ïåðåäóâàòè Íàö³îíàëüíèé
òèòóëüíèé àðêóø òà Íàö³îíàëüíà ïåðåäìîâà,
à òàêîæ ìîæóòü ñóïðîâîäæóâàòèñÿ Íàö³îíàëü-
íèì äîäàòêîì.

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.

3
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2 Â³äïîâ³äíî äî Ñò. 3.3 CPD, Îñíîâí³ âèìîãè (ER)
îòðèìàþòü êîíêðåòíó ôîðìó ó Òëóìà÷íèõ äîêóìåí-
òàõ äëÿ ñòâîðåííÿ íåîáõ³äíèõ çâ’ÿçê³â ì³æ îñíîâ-
íèìè âèìîãàìè òà ìàíäàòàìè íà hEN ³ ETA.

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 Â³äïîâ³äíî äî Ñò. 12 CPD, Òëóìà÷í³ äîêóìåíòè
ìàþòü:
a) íàäàòè êîíêðåòíó ôîðìó îñíîâíèì âèìîãàì,
óçãîäèâøè òåðì³íîëîã³þ ³ òåõí³÷í³ çàñàäè, ³ âêà-
çàâøè êëàñè àáî ð³âí³ äëÿ êîæíî¿ âèìîãè, äå öå
íåîáõ³äíî;
b) âêàçàòè ìåòîäè âñòàíîâëåííÿ ñï³ââ³äíîøåííÿ
ì³æ öèìè êëàñàìè àáî ð³âíÿìè âèìîã ç òåõí³÷íèìè
âèìîãàìè, íàïðèêëàä, ìåòîäè ðîçðàõóíêó ³ ïåðå-
â³ðêè, òåõí³÷í³ ïðàâèëà ïðîåêòóâàííÿ òîùî;
c) ñëóãóâàòè ÿê ðåêîìåíäàö³ÿ äëÿ âñòàíîâëåííÿ óç-
ãîäæåíèõ ñòàíäàðò³â ³ íàñòàíîâ äëÿ ªâðîïåéñüêîãî
òåõí³÷íîãî óõâàëåííÿ.
ªâðîêîäè de facto ãðàþòü ïîä³áíó ðîëü ó ñôåð³ ER 1 ³
÷àñòèí³ ER 2.

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.



Íàö³îíàëüíèé äîäàòîê ìîæå âêëþ÷àòè ³íôîð-
ìàö³þ â³äíîñíî òèõ ïàðàìåòð³â, ÿê³ çàëèøè-
ëèñÿ â³äêðèòèìè â ªâðîêîäàõ äëÿ íàö³îíàëü-
íîãî âèáîðó, â³äîì³ ÿê Íàö³îíàëüíî âèçíà÷åí³
ïàðàìåòðè, äëÿ âèêîðèñòàííÿ ïðè ïðîåêòó-
âàíí³ áóä³âåëü òà ³íæåíåðíèõ ñïîðóä, ùî áó-
äóòü ïîáóäîâàí³ ó çàö³êàâëåí³é êðà¿í³, à ñàìå:

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.:

– çíà÷åííÿ òà/÷è êëàñè, äå â ªâðîêîä³ äà-
þòüñÿ àëüòåðíàòèâè;

– values and/or classes where alternatives are
given in the Eurocode,

– çíà÷åííÿ äëÿ âèêîðèñòàííÿ, êîëè â ªâðî-
êîä³ íàäàºòüñÿ ò³ëüêè ïîçíà÷åííÿ;

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

– ñïåöèô³÷í³ äàí³ êðà¿íè (ãåîãðàô³÷í³, êë³ìà-
òè÷í³ òîùî), íàïðèêëàä, êàðòà ñí³ãó;

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

– ïðîöåäóðà, ÿêà âèêîðèñòîâóºòüñÿ, êîëè
àëüòåðíàòèâí³ ïðîöåäóðè îáóìîâëåí³ â
ªâðîêîä³.

– the procedure to be used where alternative
procedures are given in the Eurocode.

Ìîæóòü òàêîæ íàâîäèòèñÿ: It may also contain
– ð³øåííÿ â³äíîñíî çàñòîñóâàííÿ ³íôîðìà-

ö³éíèõ äîäàòê³â;
– decisions on the application of informative an-

nexes,
– ïîñèëàííÿ íà äîäàòêîâó íå ñóïåðå÷ëèâó

³íôîðìàö³þ äëÿ äîïîìîãè êîðèñòóâà÷ó ó
çàñòîñóâàíí³ ªâðîêîäó.

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

Çâ’ÿçêè ì³æ ªâðîêîäàìè òà ãàðìîí³çî-
âàíèìè òåõí³÷íèìè ñïåöèô³êàö³ÿìè
(ENs and ETAs) äëÿ âèðîá³â

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

Íåîáõ³äíà óçãîäæåí³ñòü ì³æ ãàðìîí³çîâàíèìè
òåõí³÷íèìè ñïåöèô³êàö³ÿìè äëÿ áóä³âåëüíèõ
âèðîá³â òà òåõí³÷íèìè ïðàâèëàìè äëÿ áóä³âåëü
³ ñïîðóä4. Êð³ì òîãî, ïîâíà ³íôîðìàö³ÿ, ÿêà
ñóïðîâîäæóº ìàðêóâàííÿ CE áóä³âåëüíèõ âè-
ðîá³â ³ ìàº â³äíîøåííÿ äî ªâðîêîä³â, ïîâèííà
÷³òêî çàçíà÷àòè, ÿê³ Íàö³îíàëüíî âèçíà÷åí³
ïàðàìåòðè áóëè ïðèéíÿò³ äî óâàãè.

There is a need for consistency between the har-
monised technical specifications for construction
products and the technical rules for works4. 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.

Äîäàòêîâà ³íôîðìàö³ÿ ùîäî EN 1990 Additional information specific to EN 1990

EN 1990 îïèñóº Ïðèíöèïè òà âèìîãè ùîäî
áåçïåêè, åêñïëóàòàö³éíî¿ ïðèäàòíîñò³ òà äîâ-
ãîâ³÷íîñò³ êîíñòðóêö³é. Öå áàçóºòüñÿ íà êîí-
öåïö³¿ ãðàíè÷íèõ ñòàí³â, ÿêà âèêîðèñòîâóºòüñÿ
ó ïîºäíàíí³ ç ìåòîäîì ÷àñòêîâèõ êîåô³ö³ºíò³â.

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.

EN 1990 ïåðåäáà÷åíèé äëÿ ïðÿìîãî âèêîðèñ-
òàííÿ ïðè ïðîåêòóâàíí³ íîâèõ ñïîðóä ðàçîì ç
ªâðîêîäàìè EN 1991 -1999.

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 äàº òàêîæ êåð³âí³ âêàç³âêè ùîäî àñ-
ïåêò³â íàä³éíîñò³, ÿê³ â³äíîñÿòüñÿ äî áåçïåêè,
åêñïëóàòàö³éíî¿ ïðèäàòíîñò³ òà äîâãîâ³÷íîñò³:

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

4
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4 Äèâ. Ñò. 3.3 ³ Ñò.12 CPD, à òàêîæ 4.2, 4.3.1, 4.3.2 ID 1. 4 see Art.3.3 and Art.12 of the CPD, as well as 4.2, 4.3.1,
4.3.2 and 5.2 of ID 1.



– ó ïðîåêòíèõ âèïàäêàõ, ÿê³ íå ðîçãëÿíóò³ â EN
1991 – EN 1999 (³íø³ ä³¿, ñïîðóäè, ùî íå
ðîçãëÿäàëèñÿ, ³íø³ ìàòåð³àëè);

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

– ñëóãóâàòè ÿê åòàëîííèé äîêóìåíò äëÿ ³íøèõ
CEN TCs â³äíîñíî ïèòàíü áóä³âåëü ³ ñïîðóä.

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

EN 1990 ïðèçíà÷åíèé äëÿ âèêîðèñòàííÿ: EN 1990 is intended for use by:
– êîì³òåòàìè ï³äãîòîâêè ñòàíäàðò³â äëÿ ïðî-

åêòóâàííÿ êîíñòðóêö³é òà ïîâ’ÿçàíèõ ç íèìè
âèðîá³â, òåñòóâàííÿ òà ðîçðîáëåííÿ ñòàí-
äàðò³â ç³ çâåäåííÿ;

– committees drafting standards for structural
design and related product, testing and execu-
tion standards;

– çàìîâíèêàìè (íàïðèêëàä, äëÿ ôîðìóëþ-
âàííÿ ³íøèõ ñïåöèô³÷íèõ âèìîã äî ð³âí³â
íàä³éíîñò³ òà äîâãîâ³÷íîñò³);

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

– ïðîåêòóâàëüíèêàìè òà êîíñòðóêòîðàìè; – designers and constructors;
– â³äïîâ³äíèìè îðãàíàìè âëàäè. – relevant authorities.

EN 1990 ìîæå âèêîðèñòîâóâàòèñÿ ÿê êåð³âíèé
äîêóìåíò äëÿ ïðîåêòóâàííÿ êîíñòðóêö³é, ÿê³
çíàõîäÿòüñÿ çà ìåæàìè ªâðîêîä³â EN 1991–
EN 1999 äëÿ:

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:

– îö³íêè ³íøèõ ä³é òà ¿õ êîìá³íàö³é; – assessing other actions and their combina-
tions;

– ìîäåëþâàííÿ ðîáîòè ìàòåð³àë³â ³ êîíñòðóê-
ö³é;

– modelling material and structural behaviour;

– âñòàíîâëåííÿ ÷èñåëüíèõ ïîêàçíèê³â íàä³é-
íîñò³.

– assessing numerical values of the reliability
format.

Ê³ëüê³ñí³ çíà÷åííÿ ÷àñòêîâèõ êîåô³ö³ºíò³â òà
³íøèõ ïàðàìåòð³â íàä³éíîñò³ ðåêîìåíäóþòüñÿ
ÿê îñíîâí³ âåëè÷èíè, êîòð³ çàáåçïå÷óþòü ïðèé-
íÿòíèé ð³âåíü íàä³éíîñò³. Âîíè áóëè ï³ä³áðàí³,
âèõîäÿ÷è ç â³äïîâ³äíîãî ð³âíÿ êâàë³ô³êàö³¿ òà
ÿêîñò³ óïðàâë³ííÿ. Òàê³ ñàì³ âåëè÷èíè ïîâèíí³
âèêîðèñòîâóâàòèñÿ ïðè çàñòîñóâàíí³ EN 1990
ÿê áàçîâîãî äîêóìåíòà ³íøèìè CEN/TCs.

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.

Íàö³îíàëüíèé Äîäàòîê äî EN 1990 National annex for EN 1990

Öåé ñòàíäàðò íàäàº àëüòåðíàòèâí³ ïðîöåäóðè,
âåëè÷èíè ³ ðåêîìåíäàö³¿ äëÿ êëàñ³â ç ïðèì³ò-
êàìè, ÿê³ âêàçóþòü ì³ñöå, äå íåîáõ³äíî çðîáèòè
íàö³îíàëüíèé âèá³ð. Òàêèì ÷èíîì, Íàö³î-
íàëüíèé ñòàíäàðò, ÿêèé ³ìïëåìåíòóº EN 1990,
ïîâèíåí ìàòè Íàö³îíàëüíèé äîäàòîê, ÿêèé
âêëþ÷àâ áè óñ³ Íàö³îíàëüíî âèçíà÷åí³ ïàðà-
ìåòðè, ÿê³ âèêîðèñòîâóþòüñÿ ïðè ïðîåêòóâàíí³
áóä³âåëü òà öèâ³ëüíèõ ñïîðóä, ÿê³ áóäóòü ïîáó-
äîâàí³ ó â³äïîâ³äí³é êðà¿í³.

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.

Íàö³îíàëüíèì âèáîðîì äîçâîëåíî ââ³éòè äî
EN 1990 çà äîïîìîãîþ:

National choice is allowed in EN 1990 through:

– A1.1(1) – A1.1(1)
– A1.2.1(1) – A1.2.1(1)
– A1.2.2 (Òàáëèöÿ A1.1) – A1.2.2 (Table A1.1)

5
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– A1.3.1(1) (Òàáëèöÿ A1.2(A) – (C)) – A1.3.1(1) (Tables A1.2(A) to (C))
– A1.3.1(5) – A1.3.1(5)
– A1.3.2 (Òàáëèöÿ A1.3) – A1.3.2 (Table A1.3)
– A1.4.2(2) – A1.4.2(2)

Ðîçä³ë 1 ÇÀÃÀËÜÍ² ÏÎËÎÆÅÍÍß Section 1 GENERAL

1.1 Ñôåðà çàñòîñóâàííÿ 1.1 Scope

(1) EN 1990 âñòàíîâëþº ïðèíöèïè òà âèìîãè
äî áåçïåêè, åêñïëóàòàö³éíî¿ ïðèäàòíîñò³ òà
äîâãîâ³÷íîñò³ êîíñòðóêö³é, îïèñóº îñíîâè ¿õ
ïðîåêòóâàííÿ òà ïåðåâ³ðêè, à òàêîæ äàº êåð³âí³
âêàç³âêè, ÿê³ â³äíîñÿòüñÿ äî àñïåêò³â êîíñò-
ðóêòèâíî¿ íàä³éíîñò³.

(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 ïåðåäáà÷åíî âèêîðèñòîâóâàòè ðà-
çîì ç EN 1991 – EN 1999 äëÿ êîíñòðóêòèâíîãî
ïðîåêòóâàííÿ áóä³âåëü òà öèâ³ëüíèõ ³íæåíåð-
íèõ ñïîðóä, âêëþ÷àþ÷è ãåîòåõí³÷í³ àñïåêòè,
êîíñòðóêòîðñüêå ïðîåêòóâàííÿ ïðè ïîæåæ³, ñè-
òóàö³¿, ÿê³ âêëþ÷àþòü çåìëåòðóñè, çâåäåííÿ ³
òèì÷àñîâ³ ñïîðóäè.

(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.

ÏÐÈÌ²ÒÊÀ. Äëÿ ïðîåêòóâàííÿ ñïåö³àëüíèõ
áóä³âåëü ³ ñïîðóä (íàïðèêëàä, àòîìí³ ñòàíö³¿, äàìáè
òîùî) ìîæóòü áóòè íåîáõ³äíèìè ³íø³ óìîâè í³æ â
EN 1991 – EN 1999.

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 çàñòîñîâóºòüñÿ äëÿ ïðîåêòóâàííÿ
êîíñòðóêö³é, â ÿêèõ çàñòîñîâóþòüñÿ ³íø³ ìà-
òåð³àëè ÷è ä³¿, ùî çíàõîäÿòüñÿ ïîçà ìåæàìè
ìîæëèâîñòåé EN 1991 – EN 1999.

(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 çàñòîñîâóºòüñÿ äëÿ êîíñòðóê-
òîðñüêî¿ îö³íêè ³ñíóþ÷èõ êîíñòðóêö³é â ðàìêàõ
ïðîåêòóâàííÿ ðåìîíòó òà çì³í ÷è â îö³íö³ çì³í â
óìîâàõ âèêîðèñòàííÿ.

(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.

ÏÐÈÌ²ÒÊÀ. Äîäàòêîâ³ ÷è çì³íåí³ óìîâè ìîæóòü áóòè
íåîáõ³äíèìè òàì, äå öå ïîòð³áíî.

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

1.2 Íîðìàòèâí³ ïîñèëàííÿ 1.2 Normative references

Öåé ªâðîïåéñüêèé Ñòàíäàðò ïîºäíóºòüñÿ äà-
òîâàíèì ÷è íåäàòîâàíèì ïîñèëàííÿì ç ïîëî-
æåííÿìè ³íøèõ ïóáë³êàö³é. Ö³ íîðìàòèâí³ ïî-
ñèëàííÿ íàâåäåí³ ó â³äïîâ³äíèõ ì³ñöÿõ òåêñòó
òà âíåñåí³ äî ñïèñêó ïóáë³êàö³é.

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.

Äëÿ äàòîâàíèõ ïîñèëàíü íàñòóïí³ ïîïðàâêè àáî
çì³íè â áóäü-ÿêèõ ³ç öèõ ïóáë³êàö³é ïðèéìà-
þòüñÿ öèì ªâðîïåéñüêèì Ñòàíäàðòîì ò³ëüêè
òîä³, êîëè ö³ ïîïðàâêè àáî çì³íè çàðåºñòðîâàí³.
Äëÿ íåäàòîâàíèõ ïîñèëàíü çàñòîñîâóºòüñÿ
îñòàííÿ ðåäàêö³ÿ ïóáë³êàö³¿ (âêëþ÷àþ÷è ïîï-
ðàâêè).

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).
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ÏÐÈÌ²ÒÊÀ. ªâðîêîäè áóëî îïóáë³êîâàíî ÿê ªâðî-
ïåéñüê³ ïîïåðåäí³ ñòàíäàðòè. Íàñòóïí³ ªâðîïåéñüê³
Ñòàíäàðòè, ÿê³ îïóáë³êîâàí³ ÷è çíàõîäÿòüñÿ â ïðî-
öåñ³ ï³äãîòîâêè, íàâåäåí³ ó íîðìàòèâíîìó ïåðåë³êó:

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 ªâðîêîä 1: Ä³¿ íà êîíñòðóêö³¿ EN 1991 Eurocode 1: Actions on structures

EN 1992 ªâðîêîä 2: Ïðîåêòóâàííÿ çàë³çîáåòîííèõ
êîíñòðóêö³é

EN 1992 Eurocode 2: Design of concrete structures

EN 1993 ªâðîêîä 3: Ïðîåêòóâàííÿ ñòàëåâèõ êîí-
ñòðóêö³é

EN 1993 Eurocode 3: Design of steel structures

EN 1994 ªâðîêîä 4: Ïðîåêòóâàííÿ ñòàëåçàë³çîáå-
òîííèõ êîíñòðóêö³é

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

EN 1995 ªâðîêîä 5: Ïðîåêòóâàííÿ äåðåâ’ÿíèõ êîí-
ñòðóêö³é

EN 1995 Eurocode 5: Design of timber structures

EN 1996 ªâðîêîä 6: Ïðîåêòóâàííÿ êàì’ÿíèõ êîí-
ñòðóêö³é

EN 1996 Eurocode 6: Design of masonry structures

EN 1997 ªâðîêîä 7: Ãåîòåõí³÷íå ïðîåêòóâàííÿ EN 1997 Eurocode 7: Geotechnical design

EN 1998 ªâðîêîä 8: Ïðîåêòóâàííÿ êîíñòðóêö³é ïðè
ñåéñì³÷íîìó íàâàíòàæåíí³

EN 1998 Eurocode 8: Design of structures for earth-
quake resistance

EN 1999 ªâðîêîä 9: Ïðîåêòóâàííÿ àëþì³í³ºâèõ êîí-
ñòðóêö³é

EN 1999 Eurocode 9: Design of aluminium structures

1.3 Ïðèïóùåííÿ 1.3 Assumptions

(1) Ïðîåêòóâàííÿ, ÿêå çàñòîñîâóº ïðèíöèïè òà
ïðàâèëà âèêîðèñòàííÿ, ââàæàºòüñÿ òàêèì, ùî
â³äïîâ³äàº âèìîãàì, ÿêùî âèêîíóþòüñÿ ïðèïó-
ùåííÿ, âèêëàäåí³ â EN 1990 – EN 1999 (äèâ.
Ðîçä³ë 2).

(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) Çàãàëüí³ ïðèïóùåííÿ EN 1990 º òàêèìè: (2) The general assumptions of EN 1990 are:
– âèá³ð êîíñòðóêòèâíî¿ ñèñòåìè òà ðîçðàõóíîê

êîíñòðóêö³é âèêîíóþòüñÿ â³äïîâ³äíî êîìïå-
òåíòíèì òà äîñâ³ä÷åíèì ïåðñîíàëîì;

– the choice of the structural system and the de-
sign of the structure is made by appropriately
qualified and experienced personnel;

– çâåäåííÿ çä³éñíþºòüñÿ ïåðñîíàëîì, ÿêèé
ìàº â³äïîâ³äíó ìàéñòåðí³ñòü òà äîñâ³ä;

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

– àäåêâàòíèé íàãëÿä òà ïåðåâ³ðêà ÿêîñò³ çàáåç-
ïå÷óþòüñÿ ïðîòÿãîì âèêîíàííÿ ðîá³ò, íàï-
ðèêëàä, â êîíñòðóêòîðñüêèõ áþðî, ôàáðè-
êàõ, çàâîäàõ ³ íà áóä³âåëüíèõ ìàéäàí÷èêàõ;

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

– áóä³âåëüí³ ìàòåð³àëè òà âèðîáè âèêîðèñ-
òîâóþòüñÿ, ÿê âèçíà÷åíî â EN 1990 àáî â
EN 1991 – EN 1999, àáî ó ðåëåâàíòíèõ ñòàí-
äàðòàõ íà çâåäåííÿ, àáî â³äïîâ³äíèõ ñïå-
öèô³êàö³ÿõ íà ìàòåð³àëè ³ âèðîáè;

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

– áóä³âëÿ áóäå ï³äòðèìóâàòèñÿ ó çàäîâ³ëü-
íîìó ñòàí³;

– the structure will be adequately maintained;

– áóä³âëÿ áóäå âèêîðèñòîâóâàòèñÿ ó â³äïî-
â³äíîñò³ ç ïðèïóùåííÿìè ïðîåêòóâàííÿ.

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

ÏÐÈÌ²ÒÊÀ. Ìîæëèâ³ âèïàäêè, êîëè çàçíà÷åíí³
âèùå ïðèïóùåííÿ íåîáõ³äíî äîïîâíþâàòè.

NOTE There may be cases when the above assump-
tions need to be supplemented.
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1.4 Â³äì³ííîñò³ ì³æ Ïðèíöèïàìè òà
Ïðàâèëàìè âèêîðèñòàííÿ

1.4 Distinction between Principles and
Application Rules

(1) Ó çàëåæíîñò³ â³ä õàðàêòåðó â îêðåìèõ ïóíê-
òàõ EN 1990 çðîáëåíà â³äì³íí³ñòü ì³æ Ïðèí-
öèïàìè òà Ïðàâèëàìè âèêîðèñòàííÿ.

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

(2) Ïðèíöèïè âêëþ÷àþòü â ñåáå: (2) The Principles comprise:
– çàãàëüí³ ñòàòò³ òà âèçíà÷åííÿ, äëÿ ÿêèõ íå

³ñíóº àëüòåðíàòèâ, à òàêîæ
– general statements and definitions for which

there is no alternative, as well as;
– âèìîãè òà àíàë³òè÷í³ ìîäåë³, äëÿ ÿêèõ àëü-

òåðíàòèâà íå äîçâîëåíà, çà âèíÿòêîì òîãî,
ÿêùî öå ñïåö³àëüíî çàçíà÷åíî.

– requirements and analytical models for which
no alternative is permitted unless specifically
stated.

(3) Ïðèíöèïè ïîçíà÷åí³ ë³òåðîþ Ð ï³ñëÿ íî-
ìåðà ïàðàãðàôà.

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

(4) Çà Ïðàâèëà âèêîðèñòàííÿ, çàçâè÷àé, âèçíà-
þòü ïðàâèëà, ÿê³ âèêîíóþòü Ïðèíöèïè òà çàäî-
âîëüíÿþòü ¿õ âèìîãè.

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

(5) Äîçâîëåíî âèêîðèñòîâóâàòè àëüòåðíàòèâ-
í³ ïðàâèëà ïðîåêòóâàííÿ ïîð³âíÿíî ç Ïðàâè-
ëàìè, ÿê³ âèêëàäåí³ â EN 1990 äëÿ áóä³âåëü ³
ñïîðóä, çà óìîâè, ùî öå ïîêàçóº, ùî àëüòåð-
íàòèâí³ ïðàâèëà óçãîäæóþòüñÿ ç â³äïîâ³äíèìè
Ïðèíöèïàìè, òà ÿê³, ó êðàéíüîìó ðàç³, åêâiâà-
ëåíòí³ â³äíîñíî áåçïåêè, åêñïëóàòàö³éíî¿ ïðè-
äàòíîñò³ ³ äîâãîâ³÷íîñò³, ÿê³ áóëè á î÷³êóâàíèìè
ïðè âèêîðèñòàíí³ ªâðîêîä³â.

(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

ÏÐÈÌ²ÒÊÀ. ßêùî àëüòåðíàòèâíèì ïðàâèëîì ïðî-
åêòóâàííÿ çàì³íåíî ïðàâèëî, ùî çàñòîñîâóºòüñÿ,
òî ê³íöåâèé ïðîåêò íå ìîæå ïðåòåíäóâàòè íà ïîâíó
â³äïîâ³äí³ñòü EN 1990, õî÷à äàíèé ïðîåêò ³ áóäå
çàëèøàòèñÿ â³äïîâ³äíèì Ïðèíöèïàì EN 1990. Ó âè-
ïàäêàõ, êîëè EN 1990 âèêîðèñòîâóºòüñÿ ïî â³äíî-
øåííþ äî âëàñòèâîñòåé, ÿê³ íàâåäåí³ ó äîäàòêó Z
ñòàíäàðòó íà âèð³á àáî ETAG, âèêîðèñòàííÿ àëü-
òåðíàòèâíîãî ïðàâèëà íå ìîæå áóòè ïðèéíÿòíèì
äëÿ ìàðêóâàííÿ ÑÅ.

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) Ó EN 1990 Ïðàâèëà âèêîðèñòàííÿ ïîçíà-
÷åí³ öèôðîþ ó äóæêàõ, íàïðèêëàä, ÿê ó öüîìó
ïóíêò³.

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

1.5 Òåðì³íè òà âèçíà÷åííÿ 1.5 Terms and definitions

ÏÐÈÌ²ÒÊÀ. Òåðì³íè òà âèçíà÷åííÿ öüîãî ªâðîïåé-
ñüêîãî Ñòàíäàðòó âèò³êàþòü ç ISO 2394, ISO 3898,
ISO 8930, ISO 8402.

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 Çàãàëüí³ òåðì³íè, ÿê³ âèêîðèñ-
òîâóþòüñÿ ó EN 1990 – EN 1999

1.5.1 Common terms used in EN 1990 to
EN 1999

1.5.1.1 áóä³âë³ ³ ñïîðóäè
âñå, ùî ïîáóäîâàíî àáî º ðåçóëüòàòîì áóäi-
âåëüíî¿ ä³ÿëüíîñò³

1.5.1.1 construction works
everything that is constructed or results from con-
struction operations
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ÏÐÈÌ²ÒÊÀ. Äàíå âèçíà÷åííÿ â³äïîâ³äàº ISO 6707-1.
Òåðì³í îõîïëþº áóä³âë³ ³ öèâ³ëüí³ ³íæåíåðí³ ñïî-
ðóäè. Öå â³äíîñèòüñÿ äî âñ³õ áóä³âåëü ³ ñïîðóä,
âêëþ÷àþ÷è êîíñòðóêòèâí³, íåêîíñòðóêòèâí³ òà ãåî-
òåõí³÷í³ åëåìåíòè.

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 òèï áóä³âë³ àáî öèâ³ëüíî¿ ñïîðóäè

òèï áóä³âåëüíî¿ ñïîðóäè âèçíà÷àºòüñÿ ¿¿
ö³ëüîâèì ïðèçíà÷åííÿì, íàïðèêëàä, æèòëîâèé
áóäèíîê, ï³äï³ðíà ñò³íà, ïðîìèñëîâà áóä³âëÿ,
àâòîäîðîæíèé ì³ñò

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 òèï êîíñòðóêö³¿
îçíàêà îñíîâíîãî êîíñòðóêòèâíîãî ìàòåð³àëó,
íàïðèêëàä, çàë³çîáåòîíí³ êîíñòðóêö³¿, ìåòàëåâ³
êîíñòðóêö³¿, äåðåâ’ÿí³ êîíñòðóêö³¿, êàì’ÿí³ êîí-
ñòðóêö³¿, ñòàëåçàë³çîáåòîíí³ êîíñòðóêö³¿

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 ìåòîä áóä³âíèöòâà
ñïîñ³á, ÿêèì áóäå çä³éñíþâàòèñÿ âèêîíàííÿ,
íàïðèêëàä, áåçïîñåðåäíüî íà áóä³âåëüíîìó
ìàéäàí÷èêó, ó çàâîäñüêèõ óìîâàõ, ìåòîäîì
êîíñîëüíî¿ çáîðêè

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 áóä³âåëüíèé ìàòåð³àë
ìàòåð³àë, ÿêèé âèêîðèñòîâóºòüñÿ â áóä³â-
íèöòâ³, íàïðèêëàä, ñòàëü, äåðåâèíà, êàì’ÿíà
êëàäêà

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

1.5.1.6 êîíñòðóêö³ÿ
îðãàí³çîâàíà êîìá³íàö³ÿ ïîºäíàíèõ ì³æ ñîáîþ
÷àñòèí, çàïðîåêòîâàíà ñïðèéìàòè íàâàíòà-
æåííÿ òà çàáåçïå÷óâàòè â³äïîâ³äíó æîðñòê³ñòü

1.5.1.6 structure
organised combination of connected parts desig-
ned to carry loads and provide adequate rigidity

1.5.1.7 êîíñòðóêòèâíèé åëåìåíò
ô³çè÷íî îêðåìà ÷àñòèíà êîíñòðóêö³¿, íàïðèê-
ëàä, êîëîíà, áàëêà, ïëèòà, ôóíäàìåíò

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 âèä êîíñòðóêö³¿
êëàñèô³êàö³ÿ êîíñòðóêòèâíèõ åëåìåíò³â

1.5.1.8 form of structure
arrangement of structural members

ÏÐÈÌ²ÒÊÀ. Âèäîì êîíñòðóêö³¿ º, íàïðèêëàä, ðàìè,
ï³äâ³ñí³ ìîñòè.

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

1.5.1.9 êîíñòðóêòèâíà ñèñòåìà
íåñó÷³ åëåìåíòè áóä³âë³ àáî öèâ³ëüíèõ ³íæå-
íåðíèõ ñïîðóä ³ ñïîñ³á, ÿêèì äàí³ åëåìåíòè
ôóíêö³îíóþòü ðàçîì

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 ðîçðàõóíêîâà ìîäåëü
³äåàë³çàö³ÿ êîíñòðóêòèâíî¿ ñèñòåìè, ÿêà âèêî-
ðèñòîâóºòüñÿ ç ìåòîþ ðîçðàõóíêó, ïðîåêòó-
âàííÿ òà ïåðåâ³ðêè

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

1.5.1.11 âèêîíàííÿ
âñ³ ä³¿ äîâîäÿòüñÿ äî ô³çè÷íîãî çàâåðøåííÿ
ðîáîòè, âêëþ÷àþ÷è çàêóïêè, ³íñïåêö³þ, äîêó-
ìåíòàö³þ

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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ÏÐÈÌ²ÒÊÀ. Öåé òåðì³í îõîïëþº ðîáîòó íà áóäi-
âåëüíîìó ìàéäàí÷èêó; öå òàêîæ ìîæå îçíà÷àòè
âèðîáíèöòâî êîìïîíåíò³â ïîçà áóä³âåëüíèì ìàé-
äàí÷èêîì òà ¿õ ïîñë³äîâíà äîñòàâêà íà ìàéäàí÷èê.

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 Ñïåö³àëüí³ òåðì³íè, ÿê³ â³äíîñÿòüñÿ
äî ðîçðàõóíêó â ö³ëîìó

1.5.2 Special terms relating to design in
general

1.5.2.1 ðîçðàõóíêîâèé êðèòåð³é
ê³ëüê³ñí³ ôîðìóëþâàííÿ, ùî îïèñóþòü êîæíèé
ãðàíè÷íèé ñòàí óìîâ, ÿê³ ïîâèíí³ áóòè âèêîíàí³

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

1.5.2.2 ðîçðàõóíêîâ³ ñèòóàö³¿
ñóêóïí³ñòü ìàòåð³àëüíèõ óìîâ, ÿê³ â³äòâîðþþòü
ðåàëüí³ óìîâè, ï³ä ÷àñ ïåâíîãî ÷àñîâîãî ³íòåð-
âàëó, äëÿ ÿêîãî ðîçðàõóíîê äåìîíñòðóº, ùî
â³äïîâ³äí³ ãðàíè÷í³ ñòàíè íå ïåðåâèùåí³

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 ïåðåõ³äíà ðîçðàõóíêîâà ñèòóàö³ÿ
ðîçðàõóíêîâà ñèòóàö³ÿ, ÿêà ìàº ì³ñöå ïðîòÿãîì
ïåð³îäó, çíà÷íî á³ëüø êîðîòêîãî í³æ ïðîåêòíèé
òåðì³í ñëóæáè êîíñòðóêö³¿, òà ÿêà ìàº âèñîêó
ìîæëèâ³ñòü âèíèêíåííÿ

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

ÏÐÈÌ²ÒÊÀ. Ïåðåõ³äíà ðîçðàõóíêîâà ñèòóàö³ÿ â³ä-
íîñèòüñÿ äî òèì÷àñîâîãî ñòàíó âèêîðèñòàííÿ êîí-
ñòðóêö³¿ àáî çîâí³øíüîãî âïëèâó, íàïðèêëàä, ïðîòÿ-
ãîì çâåäåííÿ àáî ðåìîíòó

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 ïîñò³éíà ðîçðàõóíêîâà ñèòóàö³ÿ
ðîçðàõóíêîâà ñèòóàö³ÿ, ÿêà ìàº ì³ñöå äëÿ ïå-
ð³îäó òàêîãî æ ïîðÿäêó, ùî ³ ïðîåêòíèé òåðì³í
æèòòºä³ÿëüíîñò³ ñïîðóäè

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

ÏÐÈÌ²ÒÊÀ. Çàãàëîì öå ñòîñóºòüñÿ çâè÷àéíèõ óìîâ
åêñïëóàòàö³¿ êîíñòðóêö³¿.

NOTE Generally it refers to conditions of normal use.

1.5.2.5 âèïàäêîâà ðîçðàõóíêîâà ñèòóàö³ÿ
ðîçðàõóíêîâà ñèòóàö³ÿ, ÿêà â³äíîñèòüñÿ äî âè-
íÿòêîâèõ óìîâ êîíñòðóêö³¿ àáî âïëèâó íà íå¿,
âêëþ÷àþ÷è ïîæåæó, âèáóõ, ç³òêíåííÿ àáî ëî-
êàëüíå ðóéíóâàííÿ

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 ðîõðàõóíîê ïðè ïîæåæ³
ðîçðàõóíîê êîíñòðóêö³¿ äëÿ çàáåçïå÷åííÿ åêñ-
ïëóàòàö³éíèõ õàðàêòåðèñòèê, ÿê³ âèìàãàþòüñÿ
ó âèïàäêó ïîæåæ³

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

1.5.2.7 ñåéñì³÷íà ðîçðàõóíêîâà ñèòóàö³ÿ
ðîçðàõóíêîâà ñèòóàö³ÿ, ùî â³äíîñèòüñÿ äî âè-
íÿòêîâèõ óìîâ êîíñòðóêö³¿, ÿêèõ âîíà çàçíàº ó
âèïàäêó ñåéñì³÷íî¿ ä³¿

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 ïðîåêòíèé òåðì³í åêñïëóàòàö³¿
ïåðåäáà÷óâàíèé ïðîì³æîê ÷àñó, ïðîòÿãîì ÿêîãî
êîíñòðóêö³ÿ àáî ¿¿ ÷àñòèíà åêñïëóàòóþòüñÿ çà
ïðèçíà÷åííÿì ç ïåðåäáà÷óâàíèì òåõí³÷íèì
îáñëóãîâóâàííÿì, àëå áåç íåîáõ³äíîãî êàïi-
òàëüíîãî ðåìîíòó

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

10

ÄÑÒÓ-Í Á Â.1.2-13:2008



1.5.2.9 ðèçèê
ó ðàìêàõ EN 1990-1999 – íàäçâè÷àéíèé ³
ñåðéîçíèé âèïàäîê, íàïðèêëàä, àíîìàëüíà ä³ÿ
àáî çîâí³øí³é âïëèâ, íåäîñòàòíÿ ì³öí³ñòü àáî
ñò³éê³ñòü, àáî íàäì³ðíå â³äõèëåííÿ â³ä çàäàíèõ
ðîçì³ð³â

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 ñõåìà íàâàíòàæåííÿ
³äåíòèô³êàö³ÿ ïîëîæåííÿ, âåëè÷èíè òà íàï-
ðÿìêó íåçàëåæíî¿ ä³¿

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

1.5.2.11 ñïîëó÷åííÿ íàâàíòàæåíü
ñóì³ñíå ðîçòàøóâàííÿ íàâàíòàæåíü, ñóêóïíîñ-
òåé äåôîðìàö³é òà íåäîñêîíàëîñòåé, ùî îäíî-
÷àñíî ðîçãëÿäàþòüñÿ ç çàäàíèìè ïåðåì³ííèìè
ä³ÿìè òà ïîñò³éíèìè ä³ÿìè äëÿ êîíêðåòíî¿
ïåðåâ³ðêè

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 ãðàíè÷í³ ñòàíè
ñòàíè, çà ìåæàìè ÿêèõ êîíñòðóêö³ÿ á³ëüøå íå
â³äïîâ³äàº íàëåæíèì ðîçðàõóíêîâèõ êðèòåð³ÿì

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

1.5.2.13 ãðàíè÷í³ ñòàíè çà íåñó÷îþ çäàòí³ñòþ
ñòàíè, ïîâ’ÿçàí³ ç ðóéíóâàííÿì àáî ³íøèìè
ñõîæèìè ôîðìàìè â³äìîâè êîíñòðóêö³¿

1.5.2.13 ultimate limit states
states associated with collapse or with other simi-
lar forms of structural failure

ÏÐÈÌ²ÒÊÀ. Çàãàëîì âîíè â³äïîâ³äàþòü ìàêñèìàëü-
í³é íåñó÷³é çäàòíîñò³ êîíñòðóêö³¿ àáî åëåìåíòà
êîíñòðóêö³¿.

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

1.5.2.14 ãðàíè÷í³ ñòàíè çà åêñïëóàòàö³éíîþ
ïðèäàòí³ñòþ
ñòàíè, ùî â³äïîâ³äàþòü óìîâàì, ïîçà ìåæàìè
ÿêèõ âèçíà÷åí³ åêñïëóàòàö³éí³ âèìîãè äëÿ êîí-
ñòðóêö³¿ àáî åëåìåíòà êîíñòðóêö³¿ á³ëüøå íå
âèêîíóþòüñÿ

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 íåçâîðîòí³ ãðàíè÷í³ ñòàíè åêñïëó-
àòàö³éíî¿ ïðèäàòíîñò³
ãðàíè÷í³ ñòàíè åêñïëóàòàö³éíî¿ ïðèäàòíîñò³,
äå äåÿê³ íàñë³äêè ä³é, ùî ïåðåâèùóþòü âèçíà-
÷åí³ åêñïëóàòàö³éí³ âèìîãè, çàëèøàòèìóòüñÿ
ï³ñëÿ ïðèïèíåííÿ öèõ ä³é

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 çâîðîòí³ ãðàíè÷í³ ñòàíè åêñïëó-
àòàö³éíî¿ ïðèäàòíîñò³
ãðàíè÷í³ ñòàíè åêñïëóàòàö³éíî¿ ïðèäàòíîñò³, äå
â³äñóòí³ íàñë³äêè ä³é, ùî ïåðåâèùóþòü âèçíà-
÷åí³ åêñïëóàòàö³éí³ âèìîãè ï³ñëÿ ïðèïèíåííÿ
öèõ ä³é

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 êðèòåð³é åêñïëóàòàö³éíî¿ ïðèäàò-
íîñò³
ðîçðàõóíêîâèé êðèòåð³é äëÿ ãðàíè÷íîãî ñòàíó
åêñïëóàòàö³éíî¿ ïðèäàòíîñò³

1.5.2.14.3 serviceability criterion

design criterion for a serviceability limit state

11

ÄÑÒÓ-Í Á Â.1.2-13:2008



1.5.2.15 îï³ð
çäàòí³ñòü åëåìåíòà àáî êîìïîíåíòà, àáî ïî-
ïåðå÷íîãî ïåðåð³çó åëåìåíòà àáî êîìïîíåíòà
êîíñòðóêö³¿ âèòðèìóâàòè ä³¿ áåç ìåõàí³÷íîãî
óøêîäæåííÿ, íàïðèêëàä, îï³ð ïðè çãèí³, îï³ð
ïðè ïîçäîâæíüîìó çãèí³, îï³ð íà ðîçòÿã

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 ì³öí³ñòü
ìåõàí³÷íà âëàñòèâ³ñòü ìàòåð³àëó, ùî â³äîáðà-
æàº éîãî çäàòí³ñòü ïðîòèä³ÿòè ä³ÿì, ÿêà, çàç-
âè÷àé, íàäàºòüñÿ â îäèíèöÿõ íàïðóæåííÿ

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 íàä³éí³ñòü
çäàòí³ñòü êîíñòðóêö³¿ àáî åëåìåíòà êîíñòðóêö³¿
âèêîíóâàòè âèçíà÷åí³ âèìîãè ïðîòÿãîì âñüîãî
ïðîåêòíîãî ñòðîêó ñëóæáè, äëÿ ÿêîãî âîíè áóëè
ñêîíñòðóéîâàí³. Íàä³éí³ñòü, ÿê ïðàâèëî, âèðà-
æàºòüñÿ â ³ìîâ³ðí³ñíèõ ïîêàçíèêàõ

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

ÏÐÈÌ²ÒÊÀ. Íàä³éí³ñòü îõîïëþº áåçïåêó, åêñïëóà-
òàö³éíó ïðèäàòí³ñòü òà äîâãîâ³÷í³ñòü êîíñòðóêö³¿.

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

1.5.2.18 äèôåðåíö³àö³ÿ íàä³éíîñò³
çàõîäè, ïðèçíà÷åí³ äëÿ ñîö³àëüíî-åêîíîì³÷íî¿
îïòèì³çàö³¿ ðåñóðñ³â, ùî âèêîðèñòîâóâàòè-
ìóòüñÿ äëÿ áóä³âåëü ³ ñïîðóä, òà ÿê³ áåðóòü äî
óâàãè âñ³ î÷³êóâàí³ íàñë³äêè â³ä ðóéíóâàííÿ òà
âàðò³ñòü áóä³âåëü ³ ñïîðóä

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 áàçîâà ïåðåì³ííà
÷àñòèíà âèçíà÷åíî¿ ãðóïè ïåðåì³ííèõ, ùî ïðåä-
ñòàâëÿº ô³çè÷í³ ê³ëüê³ñí³ âåëè÷èíè, ÿê³ õàðàê-
òåðèçóþòü ä³¿ òà âïëèâ íàâêîëèøíüîãî îòî-
÷åííÿ, ãåîìåòðè÷í³ ïàðàìåòðè òà âëàñòèâîñò³
ìàòåð³àëó, âêëþ÷àþ÷è âëàñòèâîñò³ ´ðóíò³â

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 óòðèìóâàííÿ ³ ïîòî÷íå îáñëóãîâó-
âàííÿ
êîìïëåêñ ð³çíèõ âèä³â ä³ÿëüíîñò³, ùî âèêîíó-
ºòüñÿ ïðîòÿãîì åêñïëóàòàö³¿ êîíñòðóêö³¿ äëÿ
òîãî, ùîá íàäàòè ¿é ìîæëèâ³ñòü çàäîâîëüíÿòè
âèìîãè íàä³éíîñò³

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

ÏÐÈÌ²ÒÊÀ. Ä³ÿëüí³ñòü ³ç â³äíîâëåííÿ êîíñòðóêö³¿
ï³ñëÿ âèïàäêîâî¿ àâàð³¿ àáî óøêîäæåííÿ âíàñë³äîê
ñåéñì³÷íîãî âïëèâó, çàçâè÷àé, çíàõîäèòüñÿ çà
ìåæàìè ïîòî÷íîãî îáñëóãîâóâàííÿ.

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

1.5.2.21 ðåìîíò
âèäè ä³ÿëüíîñò³, ùî âèêîíóþòüñÿ äëÿ òîãî, ùîá
çàõèñòèòè àáî â³äíîâèòè ôóíêö³¿ êîíñòðóêö³¿,
ùî âèõîäÿòü çà ìåæ³, âèçíà÷åí³ äëÿ ïîòî÷íîãî
îáñëóãîâóâàííÿ

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 íîì³íàëüíå çíà÷åííÿ
çíà÷åííÿ âèçíà÷åíå íà íåñòàòèñòè÷í³é áàç³,
íàïðèêëàä, íà áàç³ îòðèìàíîãî äîñâ³äó àáî
ô³çè÷íîãî ñòàíó

1.5.2.22 nominal value
value fixed on non-statistical bases, for instance
on acquired experience or on physical conditions
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1.5.3 Òåðì³íè, ùî ìàþòü â³äíîøåííÿ äî ä³é 1.5.3 Terms relating to actions

1.5.3.1 ä³ÿ (F )
a) ñóêóïí³ñòü ñèë (íàâàíòàæåíü), ÿê³ ïðèêëà-
äåí³ äî êîíñòðóêö³¿ (ïðÿìà ä³ÿ);
b) ñóêóïí³ñòü ïðèêëàäåíèõ äåôîðìàö³é àáî
ïðèñêîðåíü, ùî âèêëèêàí³, íàïðèêëàä, çì³íîþ
òåìïåðàòóðè, çì³íîþ âîëîãîñò³, íåð³âíîì³ðíèì
îñ³äàííÿì àáî çåìëåòðóñàìè (íåïðÿìà ä³ÿ).

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 ðåçóëüòàò ä³¿ (E)
ðåçóëüòàò ä³é (àáî åôåêò ä³¿) íà åëåìåíòè êîí-
ñòðóêö³¿ (íàïðèêëàä, âíóòð³øíÿ ñèëà, ìîìåíò,
íàïðóæåííÿ, äåôîðìàö³¿) àáî íà âñþ êîíñò-
ðóêö³þ (òîáòî ïåðåì³ùåííÿ, ïîâîðîò)

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 ïîñò³éíà ä³ÿ (G)
ä³ÿ, ùî, â³ðîã³äíî, ä³ÿòèìå ïðîòÿãîì áàçîâîãî
ïåð³îäó òà âàð³àö³¿ çíà÷åíü ÿêî¿ ïðîòÿãîì
öüîãî ÷àñó º íåçíà÷íèìè, àáî äëÿ ÿêî¿ âàð³àö³¿
çàâæäè â³äáóâàþòüñÿ â îäíîìó íàïðÿìêó (ìî-
íîòîíí³), äîêè öÿ ä³ÿ íå äîñÿãíå âèçíà÷åíîãî
ãðàíè÷íîãî ïàðàìåòðà

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 ïåðåì³ííà ä³ÿ (Q)
ä³ÿ, âàð³àö³¿ âåëè÷èíè ÿêî¿ ïðîòÿãîì ÷àñó º í³
íåçíà÷íèìè, í³ ìîíîòîííèìè

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 âèïàäêîâà ä³ÿ (A)
ä³ÿ, ùî, ÿê ïðàâèëî, êîðîòêà çà ÷àñîì, àëå ìàº
çíà÷íó âåëè÷èíó, ³ º ìàëîéìîâ³ðíîþ ñòîñîâíî
âïëèâó íà äàíó ñïîðóäó ïðîòÿãîì ïðîåêòíîãî
òåðì³íó åêñïëóàòàö³¿

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

ÏÐÈÌ²ÒÊÀ 1. Âèïàäêîâà ä³ÿ, ÿê î÷³êóºòüñÿ, ìîæå
âèêëèêàòè â áàãàòüîõ âèïàäêàõ ñåðéîçí³ íàñë³äêè,
ÿêùî íå âæèòè â³äïîâ³äíèõ çàõîä³â.

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

ÏÐÈÌ²ÒÊÀ 2. Óäàðíå íàâàíòàæåííÿ, ñí³ã, â³òåð,
ñåéñì³÷í³ ä³¿ ìîæóòü áóòè ïåðåì³ííèìè àáî âèïàä-
êîâèìè ä³ÿìè, çàëåæíî â³ä íàÿâíî¿ ³íôîðìàö³¿ ñòî-
ñîâíî ñòàòèñòè÷íèõ ðîçïîä³ë³â.

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 ñåéñì³÷ía ä³ÿ (AE )
ä³ÿ, ùî âèíèêàº âíàñë³äîê ñåéñì³÷íèõ çðóøåíü
çåìíî¿ êîðè

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

1.5.3.7 ãåîòåõí³÷íà ä³ÿ
ä³ÿ, ùî ïåðåäàºòüñÿ íà ñïîðóäó ´ðóíòîì, çà-
ñèïêîþ àáî ´ðóíòîâèìè âîäàìè

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

1.5.3.8 ô³êñîâàíà ä³ÿ
ä³ÿ, ùî ìàº ô³êñîâàíå ðîçïîä³ëåííÿ òà ì³ñöå-
ïîëîæåííÿ â³äíîñíî êîíñòðóêö³¿ àáî åëåìåíòà
êîíñòðóêö³¿ òàê, ùî âåëè÷èíà òà íàïðÿìîê ä³¿
º âèçíà÷åíèìè îäíîçíà÷íî äëÿ êîíñòðóêö³¿ â
ö³ëîìó àáî äëÿ åëåìåíòà êîíñòðóêö³¿, ÿêùî öÿ
âåëè÷èíà òà íàïðÿìîê âèçíà÷åí³ íà îäí³é òî÷ö³
êîíñòðóêö³¿ àáî åëåìåíòà êîíñòðóêö³¿

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 â³ëüíà ä³ÿ
ä³ÿ, ùî ìîæå ìàòè ð³çíå ïðîñòîðîâå ðîçïîäi-
ëåííÿ ñòîñîâíî êîíñòðóêö³¿

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

1.5.3.10 ïîîäèíîêà ä³ÿ
ä³ÿ, ÿêó ìîæëèâî ïðèïóñòèòè ÿê ñòàòèñòè÷íî
íåçàëåæíó â ÷àñ³ òà ïðîñòîð³ â³äíîñíî áóäü-
ÿêî¿ ³íøî¿ ä³¿ íà êîíñòðóêö³þ

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 ñòàòè÷íà ä³ÿ
ä³ÿ, ùî íå âèêëèêàº çíà÷íîãî ïðèñêîðåííÿ êîí-
ñòðóêö³¿ àáî åëåìåíò³â êîíñòðóêö³¿

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

1.5.3.12 äèíàì³÷íà ä³ÿ
ä³ÿ, ùî âèêëèêàº çíà÷íå ïðèñêîðåííÿ êîíñò-
ðóêö³¿ àáî åëåìåíò³â ñêîíñòðóêö³¿

1.5.3.12 dynamic action
action that causes significant acceleration of the
structure or structural members

1.5.3.13 êâàç³ñòàòè÷íà ä³ÿ
äèíàì³÷íà ä³ÿ, ùî ïðåäñòàâëåíà åêâ³âàëåíò-
íîþ çà íàñë³äêàìè ñòàòè÷íîþ ä³ºþ â ðîçðà-
õóíêîâ³é ñòàòè÷í³é ìîäåë³

1.5.3.13 quasi-static action
dynamic action represented by an equivalent
static action in a static model

1.5.3.14 õàðàêòåðèñòè÷íå çíà÷åííÿ ä³¿ (Fk )
ãîëîâíå ðåïðåçåíòàòèâíå çíà÷åííÿ ä³¿

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

ÏÐÈÌ²ÒÊÀ. Îñê³ëüêè õàðàêòåðèñòè÷íå çíà÷åííÿ
ìîæå áóòè ïðèçíà÷åíå íà ñòàòèñòè÷í³é îñíîâ³, òî
âîíî âèáèðàºòüñÿ òàê, ùîá â³äïîâ³äàòè çàäàí³é â³ðî-
ã³äíîñò³ íåïåðåâèùåííÿ öüîãî çíà÷åííÿ ç íåñïðè-
ÿòëèâîãî áîêó ïðîòÿãîì "áàçîâîãî ïåð³îäó", áåðó÷è
äî óâàãè ïðîåêòíèé òåðì³í åêñïëóàòàö³¿ äàíî¿ êîí-
ñòðóêö³¿ òà òðèâàë³ñòü ö³º¿ ðîçðàõóíêîâî¿ ñèòóàö³¿.

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 áàçîâèé ïåð³îä
âèáðàíèé ïåð³îä ÷àñó, ùî âèêîðèñòîâóºòüñÿ â
ÿêîñò³ îñíîâè äëÿ îö³íêè ñòàòèñòè÷íî ïåðåì³í-
íèõ ä³é, òà, ìîæëèâî, äëÿ âèïàäêîâèõ ä³é

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 êîìá³íàö³éíå çíà÷åííÿ ïåðåì³ííî¿
ä³¿ ( )� 0Qk

âèáðàíå çíà÷åííÿ, ÿêå ìîæå áóòè âèçíà÷åíå
íà ñòàòèñòè÷í³é îñíîâ³ òàê, ùî â³ðîã³äí³ñòü
òîãî, ùî ðåçóëüòàòè, âèêëèêàí³ ö³ºþ êîìá³íà-
ö³ºþ, áóäóòü ïåðåâèùåí³, º, ïðèáëèçíî, òàêîþ
æ, ÿê ³ õàðàêòåðèñòè÷íå çíà÷åííÿ ³íäèâiäóàëü-
íî¿ ä³¿. Öå çíà÷åííÿ ìîæå áóòè âèðàæåíå ÿê
âèçíà÷åíà ÷àñòèíà õàðàêòåðèñòè÷íî¿ âåëè÷è-
íè çàâäÿêè âèêîðèñòàííþ êîåô³ö³ºíòà � 0 1�

1.5.3.16 combination value of a variable action
( )� 0Qk

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 factor � 0 1�

1.5.3.17 ÷àñòî ïîâòîðþâàíå çíà÷åííÿ ïåðå-
ì³ííî¿ ä³¿ ( )� 1Qk

äåòåðì³íîâàíå çíà÷åííÿ, ÿêå ìîæå áóòè âèçíà-
÷åíå íà ñòàòèñòè÷í³é îñíîâ³ òàê, ùî â ìåæàõ
áàçîâîãî ïåð³îäó, ïðîòÿãîì ÿêîãî âîíî º ïåðå-
âèùåíèì, º ò³ëüêè ìàëîþ ÷àñòêîþ áàçîâîãî
ïåð³îäó, àáî ÷àñòîòà éîãî ïåðåâèùåííÿ îá-
ìåæåíà â³äïîâ³äíèì çíà÷åííÿì. Öå çíà÷åííÿ

1.5.3.17 frequent value of a variable action
( )� 1Qk

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
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ìîæå áóòè âèðàæåíå ÿê âèçíà÷åíà ÷àñòèíà
õàðàêòåðèñòè÷íîãî çíà÷åííÿ, âèêîðèñòîâóþ÷è
êîåô³ö³ºíò � 1 1�

a determined part of the characteristic value by
using a factor � 1 1�

1.5.3.18 êâàç³ïîñò³éíà âåëè÷èíà ïåðåì³ííî¿
ä³¿ ( )� 2Qk

äåòåðì³íîâàíà âåëè÷èíà òàêà, ùî çàãàëüíèé
÷àñ, ïðîòÿãîì ÿêîãî âîíà áóäå ïåðåâèùåíà,
ñòàíîâèòü çíà÷íó äîëþ áàçîâîãî ïåð³îäó.
Ìîæå áóòè âèðàæåíà ÿê âèçíà÷åíà ÷àñòèíà
õàðàêòåðèñòè÷íîãî çíà÷åííÿ, âèêîðèñòîâóþ÷è
êîåô³ö³ºíò � 2 1�

1.5.3.18 quasi-permanent value of a variable
action ( )� 2Qk

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 factor � 2 1�

1.5.3.19 ñóïóòíÿ âåëè÷èíà ïåðåì³ííî¿ ä³¿
( )�Qk

âåëè÷èíà ïåðåì³ííî¿ ä³¿, ùî º ñóïóòíüîþ, â
êîìá³íàö³¿ äëÿ ïðîâ³äíî¿ ä³¿ ó êîìá³íàö³¿

1.5.3.19 accompanying value of a variable
action ( )�Qk

value of a variable action that accompanies the
leading action in a combination

ÏÐÈÌ²ÒÊÀ. Ñóïóòíÿ âåëè÷èíà ïåðåì³ííî¿ ä³¿ ìîæå
áóòè êîìá³íàö³éíîþ âåëè÷èíîþ, ÷àñòîþ ïîâòîðþ-
âàíîþ âåëè÷èíîþ àáî êâàç³ïîñò³éíîþ âåëè÷èíîþ.

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 ðåïðåçåíòàòèâíà âåëè÷èíà ä³¿ (Frep )
âåëè÷èíà, ùî âèêîðèñòîâóºòüñÿ äëÿ ïåðåâ³ðêè
ãðàíè÷íîãî ñòàíó. Ðåïðåçåíòàòèâíà âåëè÷èíà
ìîæå áóòè õàðàêòåðèñòè÷íîþ âåëè÷èíîþ (Fk )
àáî ñóïóòíüîþ âåëè÷èíîþ ( )�Fk

1.5.3.20 representative value of an action (Frep )
value used for the verification of a limit state.
A representative value may be the characteristic
value (Fk ) or an accompanying value ( )�Fk

1.5.3.21 ðîçðàõóíêîâà âåëè÷èíà ä³¿ (Fd )
âåëè÷èíà, îòðèìàíà ìíîæåííÿì õàðàêòåðèñ-
òè÷íî¿ âåëè÷èíè íà ÷àñòêîâèé êîåô³ö³ºíò � f

1.5.3.21 design value of an action (Fd )
value obtained by multiplying the representative
value by the partial factor � f

ÏÐÈÌ²ÒÊÀ. Ðåçóëüòàò ìíîæåííÿ õàðàêòåðíî¿ âå-
ëè÷èíè íà ÷àñòêîâèé êîåô³ö³ºíò � � �f sd f� � , âèç-
íà÷åíèé ÿê ðîçðàõóíêîâà âåëè÷èíà ä³¿ (äèâ. 6.3.2).

NOTE The product of the representative value multi-
plied by the partial factor � � �f sd f� � may also be des-
ignated as the design value of the action (See 6.3.2).

1.5.3.22 êîìá³íàö³ÿ ä³é
ãðóïà ðîçðàõóíêîâèõ âåëè÷èí, ùî âèêîðèñòî-
âóþòüñÿ äëÿ ïåðåâ³ðêè íàä³éíîñò³ êîíñòðóêö³¿
äëÿ ãðàíè÷íîãî ñòàíó ïðè îäíî÷àñíîìó âïëèâ³
ð³çíèõ ä³é

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 Òåðì³íè, ùî ìàþòü â³äíîøåííÿ
äî âëàñòèâîñòåé ìàòåð³àë³â òà âèðîá³â

1.5.4 Terms relating to material and product
properties

1.5.4.1 õàðàêòåðèñòè÷íà âåëè÷èíà (Xk àáî Rk )
ïîêàçíèê âëàñòèâîñò³ ìàòåð³àëó àáî âèðîáó,
ùî ìàº çàäàíó â³ðîã³äí³ñòü éîãî íåäîñÿãíåííÿ
ó ã³ïîòåòè÷íî íåîáìåæåí³é ñåð³¿ âèïðîáóâàíü.
Öå çíà÷åííÿ çàãàëîì â³äïîâ³äàº âèçíà÷åíîìó
êâàíòèëþ äîïóñòèìîãî ñòàòèñòè÷íîãî ðîçïîäi-
ëåííÿ â³äïîâ³äíî¿ âëàñòèâîñò³ ìàòåð³àëó àáî
âèðîáó. Â äåÿêèõ îáñòàâèíàõ íîì³íàëüíå çíà-
÷åííÿ âèêîðèñòîâóºòüñÿ ÿê õàðàêòåðèñòè÷íå
çíà÷åííÿ

1.5.4.1 characteristic value ( (Xk or Rk )
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 ðîçðàõóíêîâà âåëè÷èíà âëàñòèâîñò³
ìàòåð³àëó àáî âèðîáó (Xd àáî Rd )
âåëè÷èíà, ùî îòðèìàíà çàâäÿêè ðîçä³ëåííþ
õàðàêòåðèñòè÷íîãî çíà÷åííÿ íà ÷àñòêîâèé êîå-
ô³ö³ºíò �m àáî �M , àáî, â îñîáëèâèõ îáñòà-
âèíàõ, áåçïîñåðåäí³ì âèçíà÷åííÿì

1.5.4.2 design value of a material or product
property (Xd or Rd )
value obtained by dividing the characteristic value
by a partial factor �m or �M , or, in special circum-
stances, by direct determination

1.5.4.3 íîì³íàëüíà âåëè÷èíà âëàñòèâîñò³
ìàòåð³àëó àáî âèðîáó (Xnom àáî Rnom )
âåëè÷èíà, ùî, ÿê ïðàâèëî, âèêîðèñòîâóºòüñÿ
ÿê õàðàêòåðèñòè÷íà âåëè÷èíà ³ âñòàíîâëåíà
â³äïîâ³äíî äî íàëåæíîãî äîêóìåíòà, íàïðèê-
ëàä, ªâðîïåéñüêèé ñòàíäàðò àáî Ïîïåðåäí³é
ªâðîïåéñüêèé ñòàíäàðò

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 Òåðì³íè, ùî ìàþòü â³äíîøåííÿ
äî ãåîìåòðè÷íèõ äàíèõ

1.5.5 Terms relating to geometrical data

1.5.5.1 õàðàêòåðèñòè÷íà âåëè÷èíà ãåîìåò-
ðè÷íî¿ õàðàêòåðèñòèêè (� k )

âåëè÷èíà, ùî, çàçâè÷àé, â³äïîâ³äàº ðîçì³ðàì,
âèçíà÷åíèì ó ïðîåêò³. Òàì, äå äîðå÷íî, âåëè÷è-
íè ãåîìåòðè÷íèõ ðîçì³ð³â ìîæóòü â³äïîâiäàòè
çàäàíèì êâàíòèëÿì ñòàòèñòè÷íîãî ðîçïîä³ëåííÿ

1.5.5.1 characteristic value of a geometrical
property (� k )

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 ðîçðàõóíêîâà âåëè÷èíà ãåîìåòðè÷-
íî¿ õàðàêòåðèñòèêè (� d )

çâè÷àéíî öå – íîì³íàëüíà âåëè÷èíà. Òàì,
äå äîðå÷íî, âåëè÷èíè ãåîìåòðè÷íèõ ðîçì³ð³â
ìîæóòü â³äïîâ³äàòè çàäàíèì êâàíòèëÿì ñòà-
òèñòè÷íîãî ðîçïîä³ëåííÿ

1.5.5.2 design value of a geometrical property
(� d )

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

ÏÐÈÌ²ÒÊÀ. Ðîçðàõóíêîâà âåëè÷èíà ãåîìåòðè÷íî¿
õàðàêòåðèñòèêè, çâè÷àéíî, äîð³âíþº õàðàêòåðèñ-
òè÷íîìó çíà÷åííþ. Îäíàê, ìîæå áóòè ïî-³íøîìó ó
âèïàäêàõ, äå ãðàíè÷íèé ñòàí, ùî ðîçãëÿäàºòüñÿ, º
äóæå ÷óòëèâèì äî ïîêàçíèêà ãåîìåòðè÷íî¿ õàðà-
êòåðèñòèêè, íàïðèêëàä, êîëè ðîçãëÿäàºòüñÿ âïëèâ
ãåîìåòðè÷íèõ íåäîñêîíàëîñòåé íà ïîçäîâæí³é
âèãèí. Ó òàêèõ âèïàäêàõ ðîçðàõóíêîâà âåëè÷èíà
áóäå, çàçâè÷àé, âñòàíîâëþâàòèñü ÿê áåçïîñåðåä-
íüî çàäàíà âåëè÷èíà, íàïðèêëàä, ó â³äïîâ³äíîìó
ªâðîïåéñüêîìó ñòàíäàðò³ àáî Ïîïåðåäíüîìó ªâðî-
ïåéñüêîìó ñòàíäàðò³. ßê àëüòåðíàòèâà âîíà ìîæå
áóòè âñòàíîâëåíà íà ñòàòèñòè÷í³é îñíîâ³ ç³ çíà÷åí-
íÿì, ùî â³äïîâ³äàº á³ëüø â³äïîâ³äíîìó êâàíòèëþ
(òîáòî á³ëüø ð³äê³ñíà âåëè÷èíà) í³æ òîé, ùî âèêî-
ðèñòîâóºòüñÿ äëÿ õàðàêòåðèñòè÷íîãî çíà÷åííÿ.

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 Òåðì³íè, ùî ìàþòü â³äíîøåííÿ
äî êîíñòðóêòèâíîãî ðîçðàõóíêó

1.5.6 Terms relating to structural analysis

ÏÐÈÌ²ÒÊÀ. Âèçíà÷åííÿ, ùî íàâåäåí³ â ö³é ñòàòò³,
íå îáîâ’ÿçêîâî ìîæóòü ìàòè â³äíîøåííÿ äî
òåðì³í³â, ÿê³ âèêîðèñòîâóþòüñÿ â EN 1990, àëå º
âêëþ÷åíèìè ñþäè, ùîá ãàðàíòóâàòè ãàðìîí³çàö³þ
òåðì³í³â, ÿê³ â³äíîñÿòüñÿ äî ðîçðàõóíê³â êîíñòðóêö³é
ó EN 1991 – EN 1999.

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.
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1.5.6.1 êîíñòðóêòèâíèé ðîçðàõóíîê
ïðîöåäóðà àáî àëãîðèòì äëÿ âèçíà÷åííÿ
ðåçóëüòàò³â â³ä ä³é ó êîæí³é òî÷ö³ êîíñòðóêö³¿

1.5.6.1 structural analysis
procedure or algorithm for determination of action
effects in every point of a structure

ÏÐÈÌ²ÒÊÀ. Êîíñòðóêòèâíèé ðîçðàõóíîê ìîæå âèêî-
íóâàòèñü íà òðüîõ ð³âíÿõ, âèêîðèñòîâóþ÷è ð³çí³ ìî-
äåë³: çàãàëüíèé ðîçðàõóíîê, ðîçðàõóíîê åëåìåíòà,
ëîêàëüíèé ðîçðàõóíîê.

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 çàãàëüíèé ðîçðàõóíîê
âèçíà÷åííÿ â êîíñòðóêö³¿ óçãîäæåíèõ ñïîëó-
÷åíü àáî âíóòð³øí³õ ñèë ³ ìîìåíò³â àáî íàï-
ðóæåíü, ùî º âð³âíîâàæåíèìè ç êîíêðåòíîþ
âèçíà÷åíîþ ñóêóïí³ñòþ ä³é íà êîíñòðóêö³þ, òà
çàëåæèòü â³ä ãåîìåòðè÷íèõ ³ êîíñòðóêòèâíèõ
äàíèõ, à òàêîæ âëàñòèâîñòåé ìàòåð³àë³â

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 ë³í³éíî-ïðóæíèé ðîçðàõóíîê ïåðøîãî
ïîðÿäêó áåç ïåðåðîçïîä³ëó
ïðóæíèé ðîçðàõóíîê, ùî áàçóºòüñÿ íà ë³í³é-
í³é çàëåæíîñò³ íàïðóæåííÿ/äåôîðìàö³¿ àáî
ìîìåíò/êðèâèíà ³ âèêîíàíèé ïðè ïî÷àòêîâ³é
ãåîìåòð³¿

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 ë³í³éíî-ïðóæíèé ðîçðàõóíîê ïåðøîãî
ïîðÿäêó ç ïåðåðîçïîä³ëîì
ë³í³éíî-ïðóæíèé ðîçðàõóíîê, â ÿêîìó âíóòð³øí³
ìîìåíòè òà ñèëè º ìîäèô³êîâàíèìè äëÿ êîíñò-
ðóêòèâíîãî ðîçðàõóíêó â³äïîâ³äíî äî äàíèõ
çîâí³øí³õ ä³é òà áåç á³ëüø òî÷íîãî ðîçðàõóíêó
ìîæëèâîñò³ ïîâîðîòó

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 ë³í³éíî-ïðóæíèé ðîçðàõóíîê äðóãîãî
ïîðÿäêó
ë³í³éíî-ïðóæíèé ðîçðàõóíîê, ÿêèé âèêîðèñòî-
âóº ë³í³éíó çàëåæí³ñòü íàïðóæåííÿ/äåôîðìà-
ö³¿, çàñòîñîâàíèé ïðè ãåîìåòð³¿ äåôîðìîâàíî¿
êîíñòðóêö³¿

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 íåë³í³éíèé ðîçðàõóíîê ïåðøîãî ïî-
ðÿäêó
êîíñòðóêòèâíèé ðîçðàõóíîê, ÿêèé âèêîíóºòüñÿ
çà ïî÷àòêîâèìè ãåîìåòðè÷íèìè äàíèìè, ùî
áåðå äî óâàãè âëàñòèâîñò³ íåë³í³éíî¿ äåôîð-
ìàö³¿ ìàòåð³àë³â

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

ÏÐÈÌ²ÒÊÀ. Íåë³í³éíèé ðîçðàõóíîê ïåðøîãî ïîðÿä-
êó º àáî ïðóæíèì ç â³äïîâ³äíèìè ïðèïóùåííÿìè,
àáî ³äåàëüíî ïðóæíî-ïëàñòè÷íèì (äèâ. 1.5.6.8 òà
1.5.6.9), àáî ïðóæíî-ïëàñòè÷íèì (äèâ. 1.5.6.8 ³
1.5.6.9) àáî æîðñòêî-ïëàñòè÷íèì (äèâ.1.5.6.11).

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 íåë³í³éíèé ðîçðàõóíîê äðóãîãî ïîðÿäêó
êîíñòðóêòèâíèé ðîçðàõóíîê, ÿêèé âèêîíóºòüñÿ
çà ãåîìåòðè÷íèìè äàíèìè äåôîðìîâàíî¿ êîí-
ñòðóêö³¿, ùî áåðå äî óâàãè âëàñòèâîñò³ íåëi-
í³éíî¿ äåôîðìàö³¿ ìàòåð³àë³â

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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ÏÐÈÌ²ÒÊÀ. Íåë³í³éíèé ðîçðàõóíîê äðóãîãî ïîðÿäêó
º àáî ³äåàëüíî ïðóæíî-ïëàñòè÷íèì àáî ïðóæíî-
ïëàñòè÷íèì.

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

1.5.6.8 ³äåàëüíî ïðóæíî-ïëàñòè÷íèé ðîçðà-
õóíîê ïåðøîãî ïîðÿäêó
êîíñòðóêòèâíèé ðîçðàõóíîê, ÿêèé áàçóºòüñÿ íà
çàëåæíîñò³ ìîìåíò/êðèâèíà, ÿêà ñêëàäàºòüñÿ ç
ë³í³éíî¿ ÷àñòèíè ³ íàñòóïíîþ çà íåþ ïëàñòè÷-
íîþ ÷àñòèíîþ áåç çì³öíåííÿ, âèêîíàíèé çà
ïî÷àòêîâîþ ãåîìåòð³ºþ êîíñòðóêö³¿

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 ³äåàëüíî ïðóæíî-ïëàñòè÷íèé ðîçðà-
õóíîê äðóãîãî ïîðÿäêó
êîíñòðóêòèâíèé ðîçðàõóíîê, ÿêèé áàçóºòüñÿ íà
çàëåæíîñò³ ìîìåíò/êðèâèíà, ÿêà ñêëàäàºòüñÿ ç
ë³í³éíî¿ ÷àñòèíè ³ íàñòóïíî¿ çà íåþ ïëàñòè÷íî¿
÷àñòèíè áåç çì³öíåííÿ, âèêîíàíèé çà ãåîìåò-
ðè÷íèìè äàíèìè çì³ùåíî¿ (àáî äåôîðìîâàíî¿)
êîíñòðóêö³¿

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 ïðóæíî-ïëàñòè÷íèé ðîçðàõóíîê
(ïåðøîãî àáî äðóãîãî ïîðÿäêó)
êîíñòðóêòèâíèé ðîçðàõóíîê, ÿêèé âèêîðèñòî-
âóº çàëåæí³ñòü íàïðóæåííÿ/äåôîðìàö³¿ àáî
ìîìåíò/êðèâèíà, ÿê³ ñêëàäàþòüñÿ ç ë³í³éíî¿
÷àñòèíè ³ íàñòóïíî¿ çà íåþ ïëàñòè÷íî¿ ÷àñòèíè
ç àáî áåç çì³öíåííÿ

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

ÏÐÈÌ²ÒÊÀ. Çàãàëîì âèêîíóºòüñÿ çà ïî÷àòêîâèìè
ãåîìåòðè÷íèìè äàíèìè àáî òàêîæ ìîæå âèêîíóâà-
òèñü çà ãåîìåòðè÷íèìè äàíèìè çì³ùåíî¿ (àáî äå-
ôîðìîâàíî¿) êîíñòðóêö³¿.

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 æîðñòêî-ïëàñòè÷íèé ðîçðàõóíîê
ðîçðàõóíîê, âèêîíàíèé ïðè ïî÷àòêîâ³é ãåîìåò-
ð³¿, ùî âèêîðèñòîâóº ðîçðàõóíîê çà òåîðåìàìè
ãðàíè÷íîãî ñòàíó äëÿ áåçïîñåðåäíüî¿ îö³íêè
ãðàíè÷íîãî íàâàíòàæåííÿ

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

ÏÐÈÌ²ÒÊÀ. Çàëåæí³ñòü ìîìåíò/êðèâèíà ïðèéìà-
ºòüñÿ áåç âðàõóâàííÿ ïðóæíèõ äåôîðìàö³é ³ áåç
çì³öíåííÿ.

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

1.6 Ñèìâîëè 1.6 Symbols

Ó öüîìó ªâðîïåéñüêîìó Ñòàíäàðò³ âèêîðèñ-
òîâóþòüñÿ òàê³ ñèìâîëè.

For the purposes of this European Standard, the
following symbols apply.

ÏÐÈÌ²ÒÊÀ. Ïðèéíÿò³ ïîçíà÷åííÿ áàçóþòüñÿ íà
ISO 3898:1987

NOTE The notation used is based on ISO 3898:1987

Âåëèê³ ëàòèíñüê³ ë³òåðè Latin upper case letters

À Âèïàäêîâà ä³ÿ À Accidental action

Ad Ðîçðàõóíêîâà âåëè÷èíà âèïàäêîâî¿
ä³¿

Ad Design value of an accidental action

AEd Ðîçðàõóíêîâà âåëè÷èíà ñåéñì³÷íî¿
ä³¿

AEd Design value of seismic action
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AEk Õàðàêòåðèñòè÷íà âåëè÷èíà ñåéñì³÷-
íî¿ ä³¿

AEk Characteristic value of seismic action

Ñd Íîì³íàëüíà âåëè÷èíà àáî ôóíêö³ÿ
ôàêòè÷íèõ ðîçðàõóíêîâèõ âëàñòèâîñ-
òåé ìàòåð³àë³â

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

E Ðåçóëüòàò ä³é E Effect of actions

Ed Ðîçðàõóíêîâà âåëè÷èíà ðåçóëüòàòó
ä³é

Ed Design value of effect of actions

Ed,dst Ðîçðàõóíêîâà âåëè÷èíà ðåçóëüòàòó
äåñòàá³ë³çóþ÷èõ ä³é

Ed,dst Design value of effect of destabilising
actions

Ed,sbt Ðîçðàõóíêîâà âåëè÷èíà ðåçóëüòàòó
ñòàá³ë³çóþ÷èõ ä³é

Ed,stb Design value of effect of stabilising
actions

F Ä³ÿ F Action

Fd Ðîçðàõóíêîâà âåëè÷èíà ä³¿ Fd Design value of an action

Fk Õàðàêòåðèñòè÷ía âåëè÷èíà ä³¿ Fk Characteristic value of an action

Frep Ðåïðåçåíòàòèâíà âåëè÷èíà ä³¿ Frep Representative value of an action

G Ïîñò³éíà ä³ÿ G Permanent action

Gd Ðîçðàõóíêîâà âåëè÷èíà ïîñò³éíî¿ ä³¿ Gd Design value of a permanent action

Gd,inf Íèæíÿ ðîçðàõóíêîâà âåëè÷èíà
ïîñò³éíî¿ ä³¿

Gd,inf Lower design value of a permanent
action

Gd,sap Âåðõíÿ ðîçðàõóíêîâà âåëè÷èíà
ïîñò³éíî¿ ä³¿

Gd,sap Upper design value of a permanent
action

Gk Õàðàêòåðèñòè÷íà âåëè÷èíà ïîñò³éíî¿
ä³¿

Gk Characteristic value of a permanent
action

Gkj Õàðàêòåðèñòè÷íà âåëè÷èíà ïîñò³éíî¿
ä³¿ j

Gkj Characteristic value of permanent
action j

G Gkj kj,sup ,inf/ Âåðõíÿ/íèæíÿ õàðàêòåðèñòè÷íà
âåëè÷èíà ïîñò³éíî¿ ä³¿ j

G Gkj kj,sup ,inf/ Upper/lower characteristic value
of permanent action j

P Â³äïîâ³äíà ðåïðåçåíòàòèâíà âåëè-
÷èíà ä³¿ ïîïåðåäíüîãî íàïðóæåííÿ
(äèâ. EN 1992 – EN 1996 òà EN 1998 –
EN 1999)

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

Pd Ðîçðàõóíêîâà âåëè÷èíà ä³¿ ïîïåðåä-
íüîãî íàïðóæåííÿ

Pd Design value of a prestressing action

Pk Õàðàêòåðèñòè÷íà âåëè÷èíà ä³¿ ïîïå-
ðåäíüîãî íàïðóæåííÿ

Pk Characteristic value of a prestressing
action

Pm Ñåðåäíÿ âåëè÷èíà ä³¿ ïîïåðåäíüîãî
íàïðóæåííÿ

Pm Mean value of a prestressing action

Q Ïåðåì³ííà ä³ÿ Q Variable action

Qd Ðîçðàõóíêîâà âåëè÷èíà ïåðåì³ííî¿
ä³¿

Qd Design value of a variable action

Qk Õàðàêòåðèñòè÷íà âåëè÷èíà îäí³º¿
ïåðåì³ííî¿ ä³¿

Qk Characteristic value of a single variable
action

Qk,1 Õàðàêòåðèñòè÷íà âåëè÷èíà ïðîâ³äíî¿
ïåðåì³ííî¿ ä³¿ 1

Qk,1 Characteristic value of the leading
variable action 1

Qk,I Õàðàêòåðèñòè÷íà âåëè÷èíà ñóïóòíüî¿
ïåðåì³ííî¿ ä³¿ i

Qk,I Characteristic value of the accompany-
ing variable action i

R Ì³öí³ñòü R Resistance

Rd Ðîçðàõóíêîâà âåëè÷èíà ì³öíîñò³ Rd Design value of the resistance
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Rk Õàðàêòåðèñòè÷íà âåëè÷èíà ì³öíîñò³ Rk Characteristic value of the resistance

X Âëàñòèâ³ñòü ìàòåð³àëó X Material property

Xd Ðîçðàõóíêîâà âåëè÷èíà âëàñòèâîñò³
ìàòåð³àëó

Xd Design value of a material property

Xk Õàðàêòåðèñòè÷ía âåëè÷èíà âëàñòè-
âîñò³ ìàòåð³àëó

Xk Characteristic value of a material
property

Ëàòèíñüê³ ìàë³ ë³òåðè Latin lower case letters

� d Ðîçðàõóíêîâ³ âåëè÷èíè ãåîìåòðè÷-
íèõ äàíèõ

� d Design values of geometrical data

� k Õàðàêòåðèñòè÷í³ âåëè÷èíè ãåîìåò-
ðè÷íèõ äàíèõ

� k Characteristic values of geometrical
data

� nom Íîì³íàëüíà âåëè÷èíà ãåîìåòðè÷íèõ
äàíèõ

� nom Nominal value of geometrical data

u Ãîðèçîíòàëüíå ïåðåì³ùåííÿ êîíñò-
ðóêö³¿ àáî åëåìåíòà êîíñòðóêö³¿

u Horizontal displacement of a structure
or structural member

w Âåðòèêàëüíå ïåðåì³ùåííÿ åëåìåíòà
êîíñòðóêö³¿

w Vertical deflection of a structural
member

Ãðåöüê³ âåëèê³ ë³òåðè Greek upper case letters

	� Çì³íà íîì³íàëüíèõ ãåîìåòðè÷íèõ
ðîçì³ð³â ç ìåòîþ âðàõóâàííÿ â ðîç-
ðàõóíêó, íàïðèêëàä, îö³íêè âïëèâó
íåäîñêîíàëîñòåé

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

Ãðåöüê³ ìàë³ ë³òåðè Greek lower case letters

� ×àñòêîâèé êîåô³ö³ºíò (áåçïåêà àáî
åêñïëóàòàö³éíà ïðèäàòí³ñòü)

� Partial factor (safety or serviceability)

� f ×àñòêîâèé êîåô³ö³ºíò äëÿ ä³é, ùî
áåðå äî óâàãè â³ðîã³äí³ñòü íåñïðèÿò-
ëèâèõ â³äõèëåíü âåëè÷èí ä³é â³ä
ðåïðåçåíòàòèâíèõ âåëè÷èí

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

�F ×àñòêîâèé êîåô³ö³ºíò äëÿ ä³é, ùî
òàêîæ âðàõîâóº íåâèçíà÷åíîñò³ òà
ðîçì³ðí³ âàð³àö³¿ ìîäåë³

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

� g ×àñòêîâèé êîåô³ö³ºíò äëÿ ïîñò³éíèõ
ä³é, ùî áåðå äî óâàãè â³ðîã³äí³ñòü
íåñïðèÿòëèâèõ â³äõèëåíü âåëè÷èí
ä³é â³ä ðåïðåçåíòàòèâíèõ âåëè÷èí

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

�G ×àñòêîâèé êîåô³ö³ºíò äëÿ ïîñò³éíèõ
ä³é, ùî òàêîæ âðàõîâóº íåâèçíà÷å-
íîñò³ òà ðîçì³ðí³ âàð³àö³¿ ìîäåë³

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

�Gj ×àñòêîâèé êîåô³ö³ºíò äëÿ ïîñò³éíî¿
ä³¿ j

�Gj Partial factor for permanent action j

� �Gj Gj,,sup inf/ ×àñòêîâèé êîåô³ö³ºíò äëÿ ïîñò³é-
íî¿ ä³¿ j ïðè ï³äðàõóíêó âåðõíüî¿/íèæ-
íüî¿ ðîçðàõóíêîâèõ âåëè÷èí

� �Gj Gj,,sup inf/ Partial factor for permanent action j

in calculating upper/lower design
values

� I Ôàêòîð çíà÷èìîñò³ (äèâ. EN 1998) � I Importance factor (see EN 1998)

�m ×àñòêîâèé êîåô³ö³ºíò äëÿ âëàñòè-
âîñò³ ìàòåð³àëó

�m Partial factor for a material property
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�M ×àñòêîâèé êîåô³ö³ºíò äëÿ âëàñòèâîñò³
ìàòåð³àëó, ùî òàêîæ âðàõîâóº íåâèç-
íà÷åíîñò³ òà ðîçì³ðí³ âàð³àö³¿ ìîäåë³

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

�P ×àñòêîâèé êîåô³ö³ºíò äëÿ ä³é ïîïå-
ðåäíüîãî íàïðóæåííÿ (äèâ. EN 1992 –
EN 1996 òà EN 1998 – EN 1999)

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

�q ×àñòêîâèé êîåô³ö³ºíò äëÿ ïåðåì³ííèõ
ä³é, ùî áåðå äî óâàãè â³ðîã³äí³ñòü
íåñïðèÿòëèâèõ â³äõèëåíü âåëè÷èí ä³é
â³ä ðåïðåçåíòàòèâíèõ âåëè÷èí

�q Partial factor for variable actions, which
takes account of the possibility of unfa-
vourable deviations of the action values
from the representative values

�Q ×àñòêîâèé êîåô³ö³ºíò äëÿ ïåðåì³ííèõ
ä³é, ùî òàêîæ âðàõîâóº íåâèçíà÷åíîñò³
òà ðîçì³ðí³ âàð³àö³¿ ìîäåë³

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

�Q i, ×àñòêîâèé êîåô³ö³ºíò äëÿ ïåðåì³ííî¿
ä³¿ i

�Q i, Partial factor for variable action i

�Rd ×àñòêîâèé êîåô³ö³ºíò, ÿêèé ïîâ’ÿçà-
íèé ç íåâèçíà÷åí³ñòþ ìîäåë³ îïîðó

�Rd Partial factor associated with the uncer-
tainty of the resistance model

�Sd ×àñòêîâèé êîåô³ö³ºíò, ÿêèé ïîâ’ÿ-
çàíèé ç íåâèçíà÷åí³ñòþ ä³¿ òà/àáî
ìîäåëëþ ðåçóëüòàòó ä³¿

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


 Ïåðåâîäíèé êîåô³ö³ºíò 
 Conversion factor

� Êîåô³ö³ºíò çìåíøåííÿ � Reduction factor

� 0 Êîåô³ö³ºíò äëÿ êîìá³íàö³éíî¿ âåëè-
÷èíè ïåðåì³ííî¿ ä³¿

� 0 Factor for combination value of a
variable action

� 1 Êîåô³ö³ºíò äëÿ ÷àñòî¿ âåëè÷èíè
ïåðåì³ííî¿ ä³¿

� 1 Factor for frequent value of a variable
action

� 2 Êîåô³ö³ºíò äëÿ êâàç³ïîñò³éíî¿ âåëè-
÷èíè ïåðåì³ííî¿ ä³¿

� 2 Factor for quasi-permanent value of
a variable action

Ðîçä³ë 2 ÂÈÌÎÃÈ Section 2 REQUIREMENTS

2.1 Îñíîâí³ âèìîãè 2.1 Basic requirements

(1)Ð Êîíñòðóêö³ÿ ïîâèííà áóòè ñêîíñòðóéîâàíà
òà âèêîíàíà òàê, ùîá ïðîòÿãîì ïðèçíà÷åíîãî
æèòòºâîãî öèêëó ç â³äïîâ³äíèìè ñòóïåíåì íà-
ä³éíîñò³ òà åêîíîì³÷íîñò³ âîíà:

(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

– âèòðèìóâàëà âñ³ ìîæëèâ³ ä³¿ òà âïëèâè ï³ä
÷àñ ¿¿ çâåäåííÿ ³ âèêîðèñòàííÿ òà

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

– çàëèøàëàñÿ ïðèäàòíîþ äî âèêîðèñòàííÿ,
äëÿ ÿêîãî âîíà áóëà ïðèçíà÷åíà.

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

(2)Ð Êîíñòðóêö³ÿ ïîâèííà áóòè ñêîíñòðóéîâàíà
ç â³äïîâ³äíîþ:

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

– íåñó÷îþ çäàòí³ñòþ, – structural resistance,
– åêñïëóàòàö³éíîþ ïðèäàòí³ñòþ òà – serviceability, and
– äîâãîâ³÷í³ñòþ. – durability.

(3)Ð Ó âèïàäêó ïîæåæ³ íåñó÷à çäàòí³ñòü ïî-
âèííà áóòè äîñòàòíüîþ ïðîòÿãîì âèçíà÷åíîãî
ïåð³îäó ÷àñó.

(3)P In the case of fire, the structural resistance
shall be adequate for the required period of time.

ÏÐÈÌ²ÒÊÀ. Äèâ. òàêîæ EN 1991-1-2 NOTE See also EN 1991-1-2
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(4)Ð Êîíñòðóêö³ÿ ïîâèííà áóòè ñêîíñòðóéîâàíà
òà âèêîíàíà òàê, ùîá íå çàçíàâàòè ïîøêîä-
æåíü âíàñë³äîê:

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

– âèáóõó, – explosion,
– óäàð³â òà – impact, and
– íàñë³äê³â ëþäñüêî¿ ïîìèëêè ó ðîçì³ð³, íå

ïðîïîðö³éíîìó ïåðøîïðè÷èí³.
– the consequences of human errors, to an ex-

tent disproportionate to the original cause.

ÏÐÈÌ²ÒÊÀ 1. Ïîä³¿, ÿê³ íåîáõ³äíî âðàõîâóâàòè, óç-
ãîäæóþòüñÿ äëÿ ³íäèâ³äóàëüíîãî ïðîåêòó çàìîâíè-
êîì òà â³äïîâ³äíèì îðãàíîì.

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

ÏÐÈÌ²ÒÊÀ 2. Ïîäàëüøà ³íôîðìàö³ÿ íàäàíà â
EN 1991-1-7.

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

(5)Ð Ïîòåíö³éí³ ðóéíóâàííÿ ïîâèíí³ áóòè âèê-
ëþ÷åí³ àáî îáìåæåí³ çàâäÿêè âèáîðó îäíîãî
àáî äåê³ëüêîõ ç òàêîãî:

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

– óíèêíåííÿ, óñóíåííÿ àáî çíèæåííÿ íåáåç-
ïåêè, ÿê³é ìîæå áóòè ï³ääàíà êîíñòðóêö³ÿ;

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

– âèá³ð êîíñòðóêö³éíî¿ ôîðìè, ùî º ìàëî÷óò-
ëèâîþ äî íåáåçïåêè, ùî ðîçãëÿäàºòüñÿ;

– selecting a structural form which has low sen-
sitivity to the hazards considered;

– âèá³ð êîíñòðóêòèâíî¿ ôîðìè òà ïðîåêòó-
âàííÿ, ÿê³ ìîæóòü çàáåçïå÷èòè àäåêâàòíó
ö³ë³ñí³ñòü êîíñòðóêö³¿ ïðè óñóíåíí³ îêðåìîãî
åëåìåíòà àáî îáìåæåíî¿ ÷àñòèíè êîíñòðóê-
ö³¿, àáî ïðè âèíèêíåíí³ äîïóñòèìîãî ëîêàëü-
íîãî ðóéíóâàííÿ;

– 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;

– óíèêíåííÿ, íàñê³ëüêè öå º ìîæëèâèì, âèêî-
ðèñòàííÿ êîíñòðóêòèâíèõ ñèñòåì, ùî ìîæóòü
íåñïîä³âàíî ðóéíóâàòèñü;

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

– îá’ºäíàííÿ êîíñòðóêòèâíèõ åëåìåíò³â. – tying the structural members together.

(6) Îñíîâí³ âèìîãè ïîâèíí³ áóòè âèêîíàí³
çàâäÿêè:

(6) The basic requirements should be met:

– âèáîðó ïðèäàòíèõ ìàòåð³àë³â, – by the choice of suitable materials,
– â³äïîâ³äíîìó ðîçðàõóíêó òà íàëåæíèì êðåñ-

ëåííÿì òà
– by appropriate design and detailing, and

– âèçíà÷åííþ ïðîöåäóð êîíòðîëþ ïðîåêòóâàí-
íÿ, âèðîáíèöòâà, çâåäåííÿ òà âèêîðèñòàí-
íÿ, ÿê³ â³äíîñÿòüñÿ äî êîíêðåòíîãî ïðîåêòó.

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

(7) Ïîëîæåííÿ Ðîçä³ëó 2 ïîâèíí³ òëóìà÷èòèñü
âðàõîâóþ÷è, ùî ïðîåêòóâàííÿ âèêîíóºòüñÿ ç
íåîáõ³äíîþ êâàë³ô³êàö³ºþ ³ ðåòåëüí³ñòþ ç âðà-
õóâàííÿì îñîáëèâîñòåé ñåðåäîâèùà ³ áàçóþ-
÷èñü íà ñó÷àñíèõ çíàííÿõ òà íàëåæí³é ïðàê-
òèö³, ÿê³ ³ñíóþòü ï³ä ÷àñ ïðîåêòóâàííÿ ñïîðóäè.

(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 Êåðóâàííÿ íàä³éí³ñòþ 2.2 Reliability management

(1)Ð Íàä³éí³ñòü, ÿêà âèìàãàºòüñÿ â³ä êîíñò-
ðóêö³¿, â³äïîâ³äíî äî EN 1990 áóäå äîñÿãíóòà:
a) çàâäÿêè ïðîåêòóâàííþ çã³äíî ç EN 1990 –
EN 1999 òà
b) çàâäÿêè

(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
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– íàëåæíîìó âèêîíàííþ òà – appropriate execution and
– çàõîäàì ç êåðóâàííÿ ÿê³ñòþ. – quality management measures.

ÏÐÈÌ²ÒÊÀ. Äèâ. 2.2(5) òà Äîäàòîê Â NOTE See 2.2(5) and Annex B

(2) Ñåðåä ³íøîãî ð³çí³ ð³âí³ íàä³éíîñò³ ìîæóòü
áóòè ïðèéíÿò³:

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

– äëÿ íåñó÷î¿ çäàòíîñò³; – for structural resistance;
– äëÿ åêñïëóàòàö³éíî¿ ïðèäàòíîñò³. – for serviceability.

(3) Ïðè âèáîð³ ð³âí³â íàä³éíîñò³ äëÿ â³äïîâ³äíî¿
êîíñòðóêö³¿ ñë³ä áðàòè äî óâàãè â³äïîâ³äí³ ôàê-
òîðè, ÿê³ âêëþ÷àþòü:

(3) The choice of the levels of reliability for a par-
ticular structure should take account of the rele-
vant factors, including:

– ìîæëèâ³ ïðè÷èíè òà /àáî ðåæèì äîñÿãíåííÿ
ãðàíè÷íîãî ñòàíó;

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

– ìîæëèâ³ íàñë³äêè ðóéíóâàííÿ, ÿê³ ñòîñóþòü-
ñÿ ðèçèêó äëÿ æèòòÿ, ò³ëåñíèõ óøêîäæåíü,
ïîòåíö³éíèõ åêîíîì³÷íèõ âòðàò;

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

– ñóñï³ëüíå íåïðèéíÿòòÿ ðóéíóâàííÿ; – public aversion to failure;
– âèòðàòè òà ïðîöåäóðè, íåîáõ³äí³ äëÿ çìåí-

øåííÿ ðèçèêó ðóéíóâàííÿ.
– the expense and procedures necessary to re-

duce the risk of failure.

(4) Ð³âí³ íàä³éíîñò³, ùî âèêîðèñòîâóþòüñÿ äëÿ
â³äïîâ³äíî¿ êîíñòðóêö³¿, ìîæóòü áóòè âèçíà÷åí³
îäíèì ç íàñòóïíèõ àáî îáîìà ñïîñîáàìè:

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

– êëàñèô³êàö³ºþ êîíñòðóêö³¿ â ö³ëîìó; – by the classification of the structure as a whole;
– êëàñèô³êàö³ºþ ¿¿ êîìïîíåíò³â. – by the classification of its components.

ÏÐÈÌ²ÒÊÀ. Äèâ. òàêîæ äîäàòîê Â NOTE See also Annex B

(5) Ð³âí³ íàä³éíîñò³ â³äíîñíî íåñó÷î¿ çäàòíîñò³
òà åêñïëóàòàö³éíî¿ ïðèäàòíîñò³ ìîæóòü äîñÿ-
ãàòèñü â³äïîâ³äíîþ êîìá³íàö³ºþ:
a) ïðåâåíòèâíèõ òà çàõèñíèõ çàõîä³â (íàïðèêëàä,
ñòâîðåííÿì çàõèñíèõ áàð’ºð³â, àêòèâíèìè òà
ïàñèâíèìè çàõèñíèìè çàõîäàìè ïðîòè ïîæåæ³,
çàõèñíèìè çàõîäàìè ïðîòè ðèçèêó ïîÿâè êîðî-
ç³¿, òàêèìè ÿê ôàðáóâàííÿ àáî êàòîäíèé çàõèñò);
b) çàõîä³â, ùî â³äíîñÿòüñÿ äî ïðîåêòíèõ ðîç-
ðàõóíê³â:

(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:

– ðåïðåçåíòàòèâíèõ âåëè÷èí ä³é; – representative values of actions;
– âèáîðó ÷àñòêîâèõ êîåô³ö³ºíò³â; – the choice of partial factors;

c) çàõîä³â, ùî â³äíîñÿòüñÿ äî êåðóâàííÿ ÿê³ñòþ;
d) çàõîä³â, ÿê³ ìàþòü íà ìåò³ çìåíøåííÿ ïî-
ìèëîê ïðè ïðîåêòóâàíí³ ³ çâåäåíí³ êîíñòðóêö³é
òà ãðóáèõ ëþäñüêèõ ïîìèëîê;
e) ³íøèõ çàõîä³â, ùî â³äíîñÿòüñÿ äî òàêèõ
³íøèõ ïðîåêòíèõ àñïåêò³â:

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:

– îñíîâí³ âèìîãè; – the basic requirements;
– ñòóï³íü æèâó÷îñò³ (êîíñòðóêòèâíà ö³ë³ñí³ñòü); – the degree of robustness (structural integrity);
– äîâãîâ³÷í³ñòü, âêëþ÷àþ÷è âèá³ð ïðîåêòíîãî

ñòðîêó ñëóæáè;
– durability, including the choice of the design

working life;
– ñòóï³íü òà ÿê³ñòü ïîïåðåäí³õ äîñë³äæåíü

´ðóíò³â òà ìîæëèâîãî âïëèâó íàâêîëèø-
íüîãî ñåðåäîâèùà;

– the extent and quality of preliminary investiga-
tions of soils and possible environmental influ-
ences;

– òî÷í³ñòü âèêîðèñòàíèõ ìåõàí³÷íèõ ìîäåëåé; – the accuracy of the mechanical models used;
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– âèãîòîâëåííÿ äåòàëüíèõ êðåñëåíü; – the detailing;

f) åôåêòèâíîãî âèêîíàííÿ, òîáòî â³äïîâ³äíî äî
ñòàíäàðò³â âèêîíàííÿ ðîá³ò çã³äíî ç EN 1991 –
EN 1999;
g) àäåêâàòíèõ ïðîöåäóð ³íñïåêö³¿ òà ïîòî÷íîãî
îáñëóãîâóâàííÿ, âèçíà÷åíèõ â ïðîåêòí³é äîêó-
ìåíòàö³¿.

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) Çàõîäè ç ïîïåðåäæåííÿ ïîòåíö³éíèõ ïðè-
÷èí ðóéíóâàííÿ òà/àáî çìåíøåííÿ ¿õ íàñë³äê³â
ìîæóòü çà â³äïîâ³äíèõ îáñòàâèí áóòè âçàºìî-
çàì³ííèìè, â îáìåæåíîìó ñòóïåí³, çà óìîâ ï³ä-
òðèìêè ð³âíÿ íàä³éíîñò³, ÿêèé âèìàãàºòüñÿ.

(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 Ïðîåêòíèé òåðì³í åêñïëóàòàö³¿ 2.3 Design working life

(1) Ïðîåêòíèé òåðì³í åêñïëóàòàö³¿ ñïîðóäè
ïîâèíåí áóòè âèçíà÷åíèì.

(1) The design working life should be specified.

ÏÐÈÌ²ÒÊÀ. ²íäèêàòèâí³ êàòåãîð³¿ íàâåäåí³ â òàáëèö³
2.1. Âåëè÷èíè, ÿê³ íàâåäåí³ â òàáëèö³ 2.1, ìîæóòü
òàêîæ âèêîðèñòîâóâàòèñü äëÿ âèçíà÷åííÿ åêñïëóà-
òàö³éíèõ ÿêîñòåé, ÿê³ çàëåæàòü â³ä ÷àñó (íàïðèêëàä,
ðîçðàõóíê³â íà âòîìó). Äèâ. òàêîæ äîäàòîê À.

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.

Òàáëèöÿ 2.1 – ²íäèêàòèâíèé ïðîåêòíèé òåðì³í åêñïëóàòàö³¿

Êàòåãîð³¿ ïðîåêòíîãî
òåðì³íó ñëóæáè

²íäèêàòèâíèé ïðîåêòíèé
òåðì³í ñëóæáè (ðîêè)

Ïðèêëàäè

1 10 Òèì÷àñîâ³ ñïîðóäè (1)

2 10-25 Çì³íí³ ÷àñòèíè ñïîðóäè, íàïðèêëàä, ïðîëüîòí³
áóä³âë³ êîçëîâîãî êðàíà, îïîðè

3 15-30 Ñ³ëüñüêîãîñïîäàðñüê³ òà ïîä³áí³ áóä³âë³

4 50 Áóä³âåëüí³ ñïîðóäè òà ³íø³ áóä³âë³ çàãàëüíîãî
ïðèçíà÷åííÿ

5 100 Ìîíóìåíòàëüí³ áóä³âåëüí³ ñòðóêòóðè, ìîñòè,
òà ³íø³ öèâ³ëüí³ ³íæåíåðí³ ñïîðóäè

(1) Ñïîðóäè àáî ÷àñòèíè ñïîðóä, ùî ìîæóòü ðîçáèðàòèñÿ äëÿ ïîâòîðíîãî âèêîðèñòàííÿ,
íå ïîâèíí³ ðîçãëÿäàòèñÿ ÿê òèì÷àñîâ³.

Table 2.1 – Indicative design working life

Design working life
category

Indicative design working
life (years)

Examples

1 10 Temporary structures (1)

2 10 to 25 Replaceable structural parts, e.g. gantry girders,
bearings

3 15-30 Agricultural and similar structures

4 50 Building structures and other common structures

5 100 Monumental building structures, bridges, and
other civil engineering structures

(1) Structures or parts of structures that can be dismantled with a view to being re-used should
not be considered as temporary.
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2.4 Äîâãîâ³÷í³ñòü 2.4 Durability

(1)Ð Êîíñòðóêö³þ ñë³ä ïðîåêòóâàòè òàê, ùîá ¿¿
çíîøóâàííÿ ïðîòÿãîì ïðîåêòíîãî òåðì³íó ñëóæ-
áè íå ïîã³ðøóâàëî åêñïëóàòàö³éíèõ õàðàêòå-
ðèñòèê êîíñòðóêö³¿, íèæ÷å âèçíà÷åíèõ ïîêàç-
íèê³â, áåðó÷è äî óâàãè âïëèâ íàâêîëèøíüîãî
ñåðåäîâèùà òà ïåðåäáà÷åíèé ð³âåíü ïîòî÷-
íîãî îáñëóãîâóâàííÿ.

(1)P The structure shall be designed such that de-
terioration over its design working life does not im-
pair the performance of the structure below that
intended, having due regard to its environment
and the anticipated level of maintenance.

(2) Äëÿ äîñÿãíåííÿ íåîáõ³äíî¿ äîâãîâ³÷íîñò³
êîíñòðóêö³¿ ìàº áðàòèñÿ äî óâàãè òàêå:

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

– ïðèçíà÷åíå àáî ïåðåäáà÷åíå âèêîðèñòàííÿ
êîíñòðóêö³¿;

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

– îáîâ’ÿçêîâ³ ðîçðàõóíêîâ³ êðèòåð³¿; – the required design criteria;
– î÷³êóâàí³ óìîâè íàâêîëèøíüîãî ñåðåäîâèùà; – the expected environmental conditions;
– ñêëàä, âëàñòèâîñò³ òà õàðàêòåðèñòèêè ìàòå-

ð³àë³â òà âèðîá³â;
– the composition, properties and performance

of the materials and products;
– âëàñòèâîñò³ ´ðóíò³â; – the properties of the soil;
– âèá³ð êîíñòðóêòèâíî¿ ñõåìè; – the choice of the structural system;
– ôîðìà åëåìåíò³â ³ âèãîòîâëåííÿ äåòàëüíèõ

êðåñëåíü êîíñòðóêö³¿;
– the shape of members and the structural de-

tailing;
– ð³âåíü êâàë³ô³êàö³¿ âèêîíàííÿ ðîá³ò òà ð³âåíü

êîíòðîëþ;
– the quality of workmanship, and the level of

control;
– â³äïîâ³äí³ çàõèñí³ çàõîäè; – the particular protective measures;
– ïåðåäáà÷åíå ïîòî÷íå îáñëóãîâóâàííÿ ïðî-

òÿãîì ïðîåêòíîãî òåðì³íó ñëóæáè.
– the intended maintenance during the design

working life.

ÏÐÈÌ²ÒÊÀ. Â³äïîâ³äí³ äîêóìåíòè ç EN 1992 –
EN 1999 âèçíà÷àþòü äîö³ëüí³ çàõîäè ç³ çíèæåííÿ
çíîøóâàííÿ.

NOTE The relevant EN 1992 to EN 1999 specify ap-
propriate measures to reduce deterioration.

(3)Ð Óìîâè íàâêîëèøíüîãî ñåðåäîâèùà ïîâèíí³
áóòè âèçíà÷åí³ íà ñòàä³¿ ïðîåêòóâàííÿ òàê, ùîá
ìîæíà áóëî îö³íèòè ¿õ âïëèâ íà äîâãîâ³÷í³ñòü
òà âæèòè â³äïîâ³äíèõ çàõîä³â äëÿ çàõèñòó ìà-
òåð³àë³â, ÿê³ âèêîðèñòàí³ ó êîíñòðóêö³¿.

(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) Ñòóï³íü çíîøóâàííÿ ìîæëèâî îö³íèòè íà
áàç³ ðîçðàõóíê³â, åêñïåðèìåíòàëüíèõ äîñë³ä-
æåíü, äîñâ³äó ïîïåðåäíüîãî áóä³âíèöòâà àáî
êîìá³íàö³¿ öèõ àñïåêò³â.

(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 Êåðóâàííÿ ÿê³ñòþ 2.5 Quality management

(1) Äëÿ ñòâîðåííÿ êîíñòðóêö³¿, ùî â³äïîâ³äàº
âèìîãàì òà ïðèïóùåííÿì, çðîáëåíèì ïðè
ïðîåêòóâàíí³, ñë³ä âæèòè â³äïîâ³äíèõ çàõîä³â ç
êåðóâàííÿ ÿê³ñòþ. Ö³ çàõîäè ñêëàäàþòüñÿ ç:

(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:

– âèçíà÷åííÿ âèìîã äî íàä³éíîñò³, – definition of the reliability requirements,
– îðãàí³çàö³éí³ çàõîäè òà – organisational measures and
– çä³éñíåííÿ êîíòðîëþ íà ñòàä³ÿõ ïðîåêòó-

âàííÿ, çâåäåííÿ, åêñïëóàòàö³¿ òà ïîòî÷íîãî
îáñëóãîâóâàííÿ.

– ñontrols at the stages of design, execution,
use and maintenance.
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ÏÐÈÌ²ÒÊÀ. EN ISO 9001:2000 º ïðèéíÿòíîþ îñíî-
âîþ äëÿ çàõîä³â ç êåðóâàííÿ ÿê³ñòþ, äå öå îá´ðóí-
òîâàíî.

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

Ðîçä³ë Ç ÏÐÈÍÖÈÏÈ ÐÎÇÐÀÕÓÍÊÓ
ÇÀ ÃÐÀÍÈ×ÍÈÌÈ ÑÒÀÍÀÌÈ

Section 3 PRINCIPLES OF LIMIT STATES
DESIGN

3.1 Çàãàëüí³ ïîëîæåííÿ 3.1 General

(1)Ð Ñë³ä ðîçð³çíÿòè ãðàíè÷í³ ñòàíè çà íåñó÷îþ
çäàòí³ñòþ òà ãðàíè÷í³ ñòàíè çà åêñïëóàòàö³é-
íîþ ïðèäàòí³ñòþ.

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

ÏÐÈÌ²ÒÊÀ. Ó äåÿêèõ âèïàäêàõ íåîáõ³äí³ äîäàòêîâ³
ïåðåâ³ðêè, íàïðèêëàä, äëÿ ãàðàíòóâàííÿ áåçïåêè
äîðîæíüîãî ðóõó.

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

(2) Ïåðåâ³ðêà îäí³º¿ ç äâîõ êàòåãîð³é ãðàíè÷íèõ
ñòàí³â ìîæå áóòè ïðîïóùåíà çà óìîâè íàÿâ-
íîñò³ äîñòàòíüî¿ ³íôîðìàö³¿, ÿêà äîâîäèòü, ùî
öÿ êàòåãîð³ÿ çàäîâîëüíÿºòüñÿ çàâäÿêè ³íø³é.

(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)Ð Ãðàíè÷í³ ñòàíè ïîâèíí³ áóòè ïîâ’ÿçàíèìè ç
ðîçðàõóíêîâèìè ñèòóàö³ÿìè, äèâ. 3.2.

(3)P Limit states shall be related to design situa-
tions, see 3.2.

(4) Ðîçðàõóíêîâ³ ñèòóàö³¿ ïîâèíí³ êëàñèô³êó-
âàòèñÿ ÿê ïîñò³éí³, ïåðåõ³äí³ àáî âèïàäêîâ³,
äèâ. 3.2.

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

(5) Ïåðåâ³ðêà ãðàíè÷íèõ ñòàí³â, ÿê³ ïîâ’ÿçàí³
ç çàëåæíèìè â³ä ÷àñó åôåêòàìè (íàïðèêëàä,
âòîìà), ïîâèííà ïðîâîäèòèñü ç âðàõóâàííÿì
ïðîåêòíîãî òåðì³íó ñëóæáè êîíñòðóêö³¿.

(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.

ÏÐÈÌ²ÒÊÀ. Íàéá³ëüø çàëåæíèìè â³ä ÷àñó åôåê-
òàìè º íàêîïè÷óâàí³.

NOTE Most time dependent effects are cumulative.

3.2 Ðîçðàõóíêîâ³ ñèòóàö³¿ 3.2 Design situations

(1)Ð Â³äïîâ³äí³ ðîçðàõóíêîâ³ ñèòóàö³¿ ñë³ä âèáè-
ðàòè, áåðó÷è äî óâàãè îáñòàâèíè, çà ÿêèõ êîíñò-
ðóêö³ÿ ïîâèííà âèêîíóâàòè âëàñí³ ôóíêö³¿.

(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)Ð Ðîçðàõóíêîâ³ ñèòóàö³¿ ïîâèíí³ êëàñèô³êó-
âàòèñÿ ÿê òàê³:

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

– ïîñò³éí³ ðîçðàõóíêîâ³ ñèòóàö³¿, ÿê³ â³äíî-
ñÿòüñÿ äî óìîâ íîðìàëüíîãî âèêîðèñòàííÿ;

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

– ïåðåõ³äí³ ðîçðàõóíêîâ³ ñèòóàö³¿, ÿê³ â³äíî-
ñÿòüñÿ äî òèì÷àñîâèõ äëÿ ö³º¿ êîíñòðóêö³¿
óìîâ, íàïðèêëàä, ï³ä ÷àñ âèêîíàííÿ àáî
ðåìîíòó êîíñòðóêö³¿;

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

– âèïàäêîâ³ ðîçðàõóíêîâ³ ñèòóàö³¿, ÿê³ â³äíî-
ñÿòüñÿ äî âèêëþ÷íèõ óìîâ ñòîñîâíî êîí-
ñòðóêö³¿, àáî ¿õ âïëèâó íà êîíñòðóêö³þ,
íàïðèêëàä, ïîæåæà, âèáóõ, âïëèâ íàñë³äê³â
ëîêàë³çîâàíîãî ðóéíóâàííÿ;

– 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;

– ñåéñì³÷í³ ðîçðàõóíêîâ³ ñèòóàö³¿, ÿê³ â³äíî-
ñÿòüñÿ äî óìîâ, êîëè êîíñòðóêö³ÿ çàçíàº
âïëèâó ç áîêó ïðèðîäíèõ ñåéñì³÷íèõ ñèë.

– seismic design situations, which refer to condi-
tions applicable to the structure when sub-
jected to seismic events.
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ÏÐÈÌ²ÒÊÀ. ²íôîðìàö³ÿ ùîäî ñïåöèô³÷íèõ ðîçðà-
õóíêîâèõ ñèòóàö³é ó ìåæàõ êîæíîãî ç öèõ êëàñ³â
íàâåäåíà ó EN 1991 – EN 1999.

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

(3)Ð Âèáðàí³ ðîçðàõóíêîâ³ ñèòóàö³¿ ïîâèíí³
áóòè ó ïîâí³é ì³ð³ ñóâîðèìè ³ ð³çíîìàí³òíèìè,
ùîá âèêîíóâàëèñÿ âñ³ óìîâè, âèíèêíåííÿ ÿêèõ
ìîæå áóòè êîðåêòíî ïåðåäáà÷åíå ïðîòÿãîì
çâåäåííÿ òà âèêîðèñòàííÿ ñïîðóäè.

(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 Ãðàíè÷í³ ñòàíè çà íåñó÷îþ çäàòí³ñòþ 3.3 Ultimate limit states

(1)P Ãðàíè÷í³ ñòàíè, ùî ñòîñóþòüñÿ: (1)P The limit states that concern:
– áåçïåêè ëþäåé òà/àáî – the safety of people, and/or
– áåçïåêè êîíñòðóêö³¿ – the safety of the structure
ïîâèíí³ áóòè êëàñèô³êîâàí³ ÿê ãðàíè÷í³ ñòàíè
çà íåñó÷î¿ çäàòí³ñòþ.

shall be classified as ultimate limit states.

(2) Â äåÿêèõ îáñòàâèíàõ ãðàíè÷í³ ñòàíè, ùî
ñòîñóþòüñÿ çàõèñòó âì³ñòó, ñë³ä êëàñèô³êóâàòè
ÿê ãðàíè÷í³ ñòàíè çà íåñó÷îþ çäàòí³ñòþ.

(2) In some circumstances, the limit states that
concern the protection of the contents should be
classified as ultimate limit states.

ÏÐÈÌ²ÒÊÀ. Óìîâè öüîãî äëÿ â³äïîâ³äíîãî ïðîåêòó
óçãîäæóþòüñÿ çàìîâíèêîì ³ â³äïîâ³äàëüíèì îðãàíîì.

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

(3) Ñòàíè, ùî ïåðåäóþòü ðóéíóâàííþ êîíñò-
ðóêö³¿, ÿê³ äëÿ ñïðîùåííÿ ðîçãëÿäàþòüñÿ çà-
ì³ñòü ñàìîãî ðóéíóâàííÿ, ìîæóòü òëóìà÷èòèñü
ÿê ãðàíè÷í³ ñòàíè çà íåñó÷îþ çäàòí³ñòþ.

(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 Ó â³äïîâ³äíèõ âèïàäêàõ ïîâèíí³ áóòè ïåðå-
â³ðåí³ òàê³ ãðàíè÷í³ ñòàíè çà íåñó÷îþ çäàòí³ñòþ:

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

– âòðàòà ð³âíîâàãè êîíñòðóêö³¿ àáî áóäü-ÿêî¿ ¿¿
÷àñòèíè, ùî ðîçãëÿäàºòüñÿ ÿê òâåðäå ò³ëî;

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

– ðóéíóâàííÿ âíàñë³äîê íàäì³ðíî¿ äåôîðìà-
ö³¿, òðàíñôîðìàö³¿ êîíñòðóêö³¿ àáî áóäü-ÿêî¿
¿¿ ÷àñòèíè â ìåõàí³çì, ðóéíóâàííÿ, âòðàòà
ñò³éêîñò³ êîíñòðóêö³¿ àáî áóäü-ÿêî¿ ¿¿ ÷àñòèíè
âêëþ÷íî ç îïîðàìè òà ôóíäàìåíòîì;

– 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;

– ðóéíóâàííÿ âíàñë³äîê âòîìè àáî ³íøèõ çà-
ëåæíèõ â³ä ÷àñó âïëèâ³â.

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

ÏÐÈÌ²ÒÊÀ. Ð³çí³ ãðóïè ÷àñòêîâèõ êîåô³ö³ºíò³â ïî-
â’ÿçàí³ ç ð³çíèìè ãðàíè÷íèìè ñòàíàìè çà âòðàòîþ
íåñó÷î¿ çäàòíîñò³, äèâ. 6.4.1. Ðóéíóâàííÿ âíàñë³äîê
íàäì³ðíî¿ äåôîðìàö³¿ º ðóéíóâàííÿì êîíñòðóêö³¿
âíàñë³äîê ìåõàí³÷íî¿ âòðàòè ñò³éêîñò³.

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 Ãðàíè÷í³ ñòàíè çà åêñïëóàòàö³éíîþ
ïðèäàòí³ñòþ

3.4 Serviceability limit states

(1)P Ãðàíè÷í³ ñòàíè, ÿê³ ñòîñóþòüñÿ: (1)P The limit states that concern:
– ôóíêö³îíóâàííÿ êîíñòðóêö³¿ àáî åëåìåíò³â

êîíñòðóêö³¿ çà íîðìàëüíèõ óìîâ åêñïëóàòàö³¿;
– the functioning of the structure or structural

members under normal use;
– êîìôîðòó ëþäåé; – the comfort of people;
– çîâí³øíüîãî âèãëÿäó áóä³âåëü ³ ñïîðóä,

ïîâèíí³ êëàñèô³êóâàòèñü ÿê ãðàíè÷í³ ñòàíè
çà åêñïëóàòàö³éíîþ ïðèäàòí³ñòþ.

– the appearance of the construction works,
shall be classified as serviceability limit states.
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ÏÐÈÌ²ÒÊÀ 1. Ùî ñòîñóºòüñÿ åêñïëóàòàö³éíî¿ ïðè-
äàòíîñò³, òåðì³í "çîâí³øí³é âèãëÿä" ñòîñóºòüñÿ ñêî-
ð³øå òàêèõ êðèòåð³¿â, ÿê çíà÷íèé ïðîãèí òà íàäì³ðí³
òð³ùèíè í³æ åñòåòèêà.

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

ÏÐÈÌ²ÒÊÀ 2. Çàçâè÷àé, âèìîãè ùîäî åêñïëóàòà-
ö³éíî¿ ïðèäàòíîñò³ óçãîäæóþòüñÿ äëÿ êîæíîãî îêðå-
ìîãî ïðîåêòó.

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

(2)P Ñë³ä ðîçð³çíÿòè çâîðîòí³ òà íåçâîðîòí³
ãðàíè÷í³ ñòàíè åêñïëóàòàö³éíî¿ ïðèäàòíîñò³.

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

(3) Ïåðåâ³ðêà ãðàíè÷íèõ ñòàí³â çà åêñïëóàòà-
ö³éíîþ ïðèäàòí³ñòþ ïîâèííà áàçóâàòèñü íà
êðèòåð³ÿõ, ùî ñòîñóþòüñÿ òàêèõ àñïåêò³â:
a) äåôîðìàö³é, ùî âïëèâàþòü íà

(3) The verification of serviceability limit states
should be based on criteria concerning the follow-
ing aspects:
a) deformations that affect

– çîâí³øí³é âèãëÿä, – the appearance,
– êîìôîðò êîðèñòóâà÷³â àáî – the comfort of users, or
– ôóíêö³îíóâàííÿ êîíñòðóêö³¿ (âêëþ÷íî ç

ôóíêö³îíóâàííÿì ìàøèí àáî îáñëóãîâóâàí-
íÿ) àáî âèêëèêàþòü ðóéíóâàííÿ îçäîáëåííÿ
àáî íåêîíñòðóêòèâíèõ åëåìåíò³â;

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

b) â³áðàö³é b) vibrations
– ùî âèêëèêàþòü äèñêîìôîðò äëÿ ëþäåé, àáî – that cause discomfort to people, or
– ùî îáìåæóþòü ôóíêö³îíàëüíó åôåêòèâ-

í³ñòü êîíñòðóêö³¿;
– that limit the functional effectiveness of the

structure;
c) ðóéíóâàííÿ, ùî, â³ðîã³äíî, íåãàòèâíî âïëè-
âàòèìóòü íà

c) damage that is likely to adversely affect

– çîâí³øí³é âèãëÿä, – the appearance,
– äîâãîâ³÷í³ñòü àáî – the durability, or
– ôóíêö³îíóâàííÿ êîíñòðóêö³¿. – the functioning of the structure.

ÏÐÈÌ²ÒÊÀ. Äîäàòêîâ³ ïîëîæåííÿ â³äíîñíî êðèòå-
ð³¿â åêñïëóàòàö³éíî¿ ïðèäàòíîñò³ íàäàþòüñÿ ó â³ä-
ïîâ³äíèõ EN 1992 – EN 1999.

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

3.5 Ðîçðàõóíîê çà ãðàíè÷íèì ñòàíîì 3.5 Limit state design

(1)P Ðîçðàõóíîê çà ãðàíè÷íèìè ñòàíàìè ïî-
âèíåí áàçóâàòèñÿ íà âèêîðèñòàíí³ ìîäåëåé
êîíñòðóêö³é ³ íàâàíòàæåííÿ äëÿ â³äïîâ³äíèõ
ãðàíè÷íèõ ñòàí³â.

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

(2)P Ïîâèííî áóòè ïåðåâ³ðåíî, ùî ãðàíè÷íèé
ñòàí íå ïåðåâèùåíèé çà â³äïîâ³äíèõ ðîçðà-
õóíêîâèõ âåëè÷èí

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

– ä³é, – actions,
– âëàñòèâîñòåé ìàòåð³àë³â àáî – material properties, or
– âëàñòèâîñòåé âèðîá³â òà – product properties, and
– ãåîìåòðè÷íèõ äàíèõ, – geometrical data
– ÿê³ âèêîðèñòàí³ ó öèõ ìîäåëÿõ. – are used in these models.

(3)P Ïåðåâ³ðêà ïîâèííà áóòè âèêîíàíà äëÿ âñ³õ
â³äïîâ³äíèõ ðîçðàõóíêîâèõ ñèòóàö³é òà ñïîëó-
÷åíü íàâàíòàæåíü.

(3)P The verifications shall be carried out for all
relevant design situations and load cases.
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(4) Âèìîãè 3.5(1)P ïîâèíí³ äîñÿãàòèñÿ çàâäÿêè
âèêîðèñòàííþ ìåòîäó ÷àñòêîâîãî êîåô³ö³ºíòà,
ÿêèé îïèñàíèé ó ðîçä³ë³ 6.

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

(5) Â ÿêîñò³ àëüòåðíàòèâè ìîæå âèêîðèñòîâó-
âàòèñü ðîçðàõóíîê, ùî áåçïîñåðåäíüî áàçó-
ºòüñÿ íà éìîâ³ðí³ñíîìó ìåòîä³.

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

ÏÐÈÌ²ÒÊÀ 1. Â³äïîâ³äíèé îðãàí ìîæå íàäàòè ñïå-
öèô³÷í³ óìîâè äëÿ âèêîðèñòàííÿ.

NOTE 1 The relevant authority can give specific condi-
tions for use.

ÏÐÈÌ²ÒÊÀ 2. Îñíîâè éìîâ³ðí³ñíîãî ìåòîäó äèâ. ó
äîäàòêó C.

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

(6)P Âèáðàí³ ðîçðàõóíêîâ³ ñèòóàö³¿ ïîâèíí³
áóòè ðîçãëÿíóò³, à ñïîëó÷åííÿ êðèòè÷íèõ íà-
âàíòàæåíü – ³äåíòèô³êîâàí³.

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

(7) Äëÿ â³äïîâ³äíî¿ ïåðåâ³ðêè ìàþòü áóòè
âèáðàí³ âèïàäêè íàâàíòàæåíü, ³äåíòèô³êóþ÷è
ñóì³ñí³ ðîçòàøóâàííÿ íàâàíòàæåíü, âèäè äå-
ôîðìàö³é òà íåäîñêîíàëîñòåé, ÿê³ ìîæóòü ðîç-
ãëÿäàòèñÿ îäíî÷àñíî ç âèçíà÷åíèìè ïåðåì³í-
íèìè ä³ÿìè òà ïîñò³éíèìè ä³ÿìè.

(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 Ñë³ä áðàòè äî óâàãè ìîæëèâ³ â³äõèëåííÿ
ä³é â³ä íàïðÿìê³â òà ì³ñöü ïðèêëàäàííÿ.

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

(9) Ìîäåë³ êîíñòðóêö³¿ òà íàâàíòàæåíü ìîæóòü
áóòè ô³çè÷íèìè ìîäåëÿìè àáî ìàòåìàòè÷íè-
ìè ìîäåëÿìè.

(9) Structural and load models can be either phys-
ical models or mathematical models.

Ðîçä³ë 4 ÁÀÇÎÂ² ÏÅÐÅÌ²ÍÍ² Section 4 BASIC VARIABLES

4.1 Ä³¿ òà âèäè âïëèâó íàâêîëèøíüîãî
ñåðåäîâèùà

4.1 Actions and environmental influences

4.1.1 Êëàñèô³êàö³ÿ ä³é 4.1.1 Classification of actions

(1)P Â çàëåæíîñò³ â³ä çì³í ó ÷àñ³ ä³¿ ïîâèíí³
êëàñèô³êóâàòèñÿ òàê:

(1)P Actions shall be classified by their variation in
time as follows:

– ïîñò³éí³ ä³¿ (G), íàïðèêëàä, âëàñíà âàãà
êîíñòðóêö³é, ñòàö³îíàðíîãî îáëàäíàííÿ, äî-
ðîæíüîãî ïîêðèòòÿ òà íåïðÿì³ ä³¿, ùî âèê-
ëèêàí³ óñàäêîþ òà íåð³âíîì³ðíèì îñ³äàííÿì
´ðóíò³â;

– permanent actions (G), e.g. self-weight of
structures, fixed equipment and road surfac-
ing, and indirect actions caused by shrinkage
and uneven settlements;

– ïåðåì³íí³ ä³¿ (Q), íàïðèêëàä, ïðèêëàäåí³ íà-
âàíòàæåííÿ íà ïåðåêðèòòÿ áóä³âåëü, áàëêè
òà äàõè, ä³¿ â³òðó àáî ñí³ãîâå íàâàíòàæåííÿ;

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

– âèïàäêîâ³ ä³¿ (A), íàïðèêëàä, âèáóõè, àáî
óäàðè òðàíñïîðòíèõ çàñîá³â.

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

ÏÐÈÌ²ÒÊÀ. Íåïðÿì³ ä³¿, âèêëèêàí³ ïðèêëàäåíîþ
äåôîðìàö³ºþ, ìîæóòü áóòè ïîñò³éíèìè àáî ïåðå-
ì³ííèìè.

NOTE Indirect actions caused by imposed deforma-
tions can be either permanent or variable.
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(2) Äåÿê³ ä³¿, òàê³ ÿê ñåéñì³÷í³ òà ñí³ãîâå íàâàí-
òàæåííÿ, ìîæóòü ðîçãëÿäàòèñü ÿê âèïàäêîâ³
òà/àáî ïåðåì³íí³ ä³¿ â çàëåæíîñò³ â³ä ì³ñöÿ
ðîçòàøóâàííÿ, äèâ. EN 1991 òà EN 1998.

(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) Ä³¿, âèêëèêàí³ òèñêîì âîäè, â çàëåæíîñò³ â³ä
çì³íè ¿õ âåëè÷èíè ó ÷àñ³ ìîæóòü ðîçãëÿäàòèñü
ÿê ïîñò³éí³ òà/àáî ïåðåì³íí³ ä³¿.

(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 Ä³¿ ïîâèíí³ òàêîæ áóòè êëàñèô³êîâàíèìè: (4)P Actions shall also be classified
– çà ¿õ ïîõîäæåííÿì ÿê ïðÿì³ àáî íåïðÿì³, – by their origin, as direct or indirect,
– çà ¿õ çì³íîþ ó ïðîñòîð³ ÿê ô³êñîâàí³ àáî

â³ëüí³ àáî
– by their spatial variation, as fixed or free, or

çà ¿õ ïðèðîäîþ òà/àáî ðåàêö³ºþ êîíñòðóêö³¿ ÿê
ñòàòè÷í³ àáî äèíàì³÷í³.

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

(5) Ä³ÿ ïîâèííà áóòè îïèñàíà çà äîïîìîãîþ
ìîäåë³, ¿¿ çíà÷åííÿ â á³ëüøîñò³ âèïàäê³â íàäà-
ºòüñÿ çà äîïîìîãîþ îäí³º¿ ñêàëÿðíî¿ âåëè÷è-
íè, ÿêà ìîæå ìàòè äåê³ëüêà ðåïðåçåíòàòèâíèõ
çíà÷åíü.

(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.

ÏÐÈÌ²ÒÊÀ. Äëÿ îêðåìèõ ä³é òà ïåðåâ³ðîê ìîæå
áóòè íåîáõ³äíîþ á³ëüø ñêëàäíå ïðåäñòàâëåííÿ
öèõ ä³é.

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

4.1.2 Õàðàêòåðèñòè÷í³ çíà÷åííÿ ä³é 4.1.2 Characteristic values of actions

(1)P Õàðàêòåðèñòè÷íå çíà÷åííÿ Fk ä³¿ º ¿¿
ãîëîâíèì ðåïðåçåíòàòèâíèì çíà÷åííÿì ³ ïî-
âèííå áóòè âèçíà÷åíèì:

(1)P The characteristic value Fk of an action is
its main representative value and shall be spe-
cified:

– ÿê ñåðåäíº çíà÷åííÿ, âåðõíº àáî íèæíº
çíà÷åííÿ, àáî íîì³íàëüíå çíà÷åííÿ (êîòðå
íå â³äíîñèòüñÿ äî â³äîìîãî ñòàòèñòè÷íîãî
ðîçïîä³ëåííÿ), äèâ. EN 1991;

– 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);

– ó ïðîåêòí³é äîêóìåíòàö³¿ çà óìîâè, ùî óç-
ãîäæåí³ñòü äîñÿãàºòüñÿ çàâäÿêè íàäàíèì â
EN 1991 ìåòîäàì.

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

(2)P Õàðàêòåðèñòè÷íå çíà÷åííÿ ïîñò³éíî¿ ä³¿
ïîâèííå âèçíà÷àòèñÿ òàê:

(2)P The characteristic value of a permanent ac-
tion shall be assessed as follows:

– ÿêùî âàð³àòèâí³ñòü G ìîæå ðîçãëÿäàòèñÿ
ìàëîþ, ìîæå âèêîðèñòîâóâàòèñü îäíå îêðå-
ìå çíà÷åííÿ Gk;

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

– ÿêùî âàð³àòèâí³ñòü G íå ìîæå ðîçãëÿäàòèñÿ
ìàëîþ, ïîòð³áíî âèêîðèñòîâóâàòè äâà çíà-
÷åííÿ: âåðõíº çíà÷åííÿ Gkj,sup òà íèæíº
çíà÷åííÿ Gkj,inf .

– if the variability of G cannot be considered as
small, two values shall be used: an upper
value Gkj,sup and a lower value Gkj,inf .

(3) Âàð³àòèâí³ñòþ G ìîæíî çíåõòóâàòè, ÿêùî G

íå çì³íþºòüñÿ çíà÷íîþ ì³ðîþ ïðîòÿãîì ïðî-
åêòíîãî òåðì³íó åêñïëóàòàö³¿ êîíñòðóêö³¿ òà ¿¿
êîåô³ö³ºíò âàð³àö³¿ ìàëèé. Gk ìîæå áóòè ïðèé-
íÿòèì ð³âíèì ñåðåäíüîìó çíà÷åííþ.

(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. Gk should then be taken equal to the
mean value.

ÏÐÈÌ²ÒÊÀ. Öåé êîåô³ö³ºíò âàð³àö³¿ ìîæå áóòè â
ä³àïàçîí³ â³ä 0,05 äî 0,10 â çàëåæíîñò³ â³ä òèïó
êîíñòðóêö³¿.

NOTE This coefficient of variation can be in the range
of 0,05 to 0,10 depending on the type of structure.
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(4) Ó âèïàäêàõ, êîëè êîíñòðóêö³ÿ äóæå ÷óòëèâà
äî çì³í G (íàïðèêëàä, äåÿê³ òèïè êîíñòðóêö³é ç
ïîïåðåäíüî íàïðóæåíîãî çàë³çîáåòîíó), ñë³ä
âèêîðèñòîâóâàòè äâà çíà÷åííÿ, íàâ³òü ÿêùî
êîåô³ö³ºíò âàð³àö³¿ ìàëèé. Òîä³ Gkj,inf ìàº 5 %
êâàíòèëü, à Gkj,sup – 95 % êâàíòèëü ó ñòàòèñ-
òè÷íîìó ðîçïîä³ëåíí³ G, ÿêå ìîæå ðîçãëÿäà-
òèñÿ ÿê Ãàóñîâå.

(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
Gkj,inf is the 5 % fractile and Gkj,sup is the 95 %
fractile of the statistical distribution for G, which
may be assumed to be Gaussian.

(5) Âëàñíà âàãà êîíñòðóêö³¿ ìîæå áóòè ïðåä-
ñòàâëåíà ÿê ïîîäèíîêå õàðàêòåðèñòè÷íå çíà-
÷åííÿ òà ï³äðàõîâóâàòèñü íà îñíîâ³ íîìiíàëüíèõ
ðîçì³ð³â òà ñåðåäíüî¿ ìàñè, äèâ. EN 1991-1-1.

(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.

ÏÐÈÌ²ÒÊÀ. Ñòîñîâíî îñ³äàííÿ ôóíäàìåíò³â äèâ.
EN 1997.

NOTE For the settlement of foundations, see EN 1997.

(6) Ïîïåðåäíº íàïðóæåííÿ (Ð) ñë³ä êëàñèôi-
êóâàòè ÿê ïîñò³éíó ä³þ, âèêëèêàíó àáî êîíò-
ðîëüîâàíèìè ñèëàìè, òà/àáî êîíòðîëüîâàíîþ
äåôîðìàö³ºþ, ÿêà ïðèêëàäåíà äî êîíñòðóêö³¿.
Ñë³ä ðîçð³çíÿòè ö³ òèïè ïîïåðåäíüîãî íàïðó-
æåííÿ îäèí â³ä ³íøîãî â³äïîâ³äíî (íàïðèêëàä,
ïîïåðåäíº íàïðóæåííÿ çàâäÿêè ïîïåðåäíüîìó
íàïðóæåííþ àðìàòóðè, ïîïåðåäíº íàïðóæåííÿ
çàâäÿêè ïðèêëàäåí³é äåôîðìàö³¿ íà óïîðàõ).

(6) Prestressing (Ð) 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).

ÏÐÈÌ²ÒÊÀ. Õàðàêòåðèñòè÷í³ çíà÷åííÿ ïîïåðåä-
íüîãî íàïðóæåííÿ ó ÷àñ t ìîæóòü ìàòè âåðõíº çíà-
÷åííÿ P tk,sup( ) òà íèæíº çíà÷åííÿ P tk,inf ( ). Äëÿ
ãðàíè÷íîãî ñòàíó çà íåñó÷îþ çäàòí³ñòþ ìîæå âè-
êîðèñòîâóâàòèñü ñåðåäíº çíà÷åííÿ P tm( ). Äåòàëüíà
³íôîðìàö³ÿ íàäàíà â EN 1992 – EN 1996 òà EN 1999.

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

(7)P Äëÿ ïåðåì³ííèõ ä³é õàðàêòåðèñòè÷íå çíà-
÷åííÿ (Qk), ïîâèííå â³äïîâ³äàòè îäíîìó ç äâîõ:

(7)P For variable actions, the characteristic value
(Qk) shall correspond to either:

– âåðõíüîìó çíà÷åííþ ç çàäàíîþ â³ðîã³äí³ñòþ
íåïåðåâèùåííÿ àáî íèæíüîìó çíà÷åííþ ç
çàäàíîþ â³ðîã³äí³ñòþ äîñÿãíåííÿ ïðîòÿãîì
â³äïîâ³äíîãî áàçîâîãî ïåð³îäó;

– 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;

– íîì³íàëüíîìó çíà÷åííþ, ùî ìîæå áóòè âèç-
íà÷åíèì ó âèïàäêàõ, äå ñòàòèñòè÷íå ðîçïî-
ä³ëåííÿ íåâ³äîìå.

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

ÏÐÈÌ²ÒÊÀ 1. Çíà÷åííÿ íàäàþòüñÿ â ð³çíèõ ÷àñ-
òèíàõ EN 1991.

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

ÏÐÈÌ²ÒÊÀ 2. Õàðàêòåðèñòè÷íå çíà÷åííÿ êë³ìàòè÷-
íèõ âïëèâ³â àáî ä³é áàçóºòüñÿ íà â³ðîã³äíîñò³ 0,02
ïåðåâèùåííÿ ¿¿ ÷àñòèíîþ, ùî çì³íþºòüñÿ ó ÷àñ³ çà
áàçîâèé ïåð³îä â îäèí ð³ê. Öå º åêâ³âàëåíòíèì ñå-
ðåäí³é ïîâòîðþâàíîñò³ îäèí ðàç çà 50 ðîê³â. Îäíàê,
â äåÿêèõ âèïàäêàõ õàðàêòåð ä³¿ òà/àáî îáðàíà ðîç-
ðàõóíêîâà ñèòóàö³ÿ âñòàíîâëþþòü ³íøèé êâàíòèëü
òà/àáî â³äïîâ³äíèé ïåð³îä ïîâòîðþâàíîñò³.

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) Äëÿ âèïàäêîâèõ ä³é ðîçðàõóíêîâà âåëè÷èíà
Ad ïîâèííà áóòè âèçíà÷åíîþ äëÿ îêðåìèõ ïðî-
åêò³â.

(8) For accidental actions the design value Ad

should be specified for individual projects.
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ÏÐÈÌ²ÒÊÀ. Äèâ. òàêîæ EN 1991-1-7. NOTE See also EN 1991-1-7.

(9) Äëÿ ñåéñì³÷íèõ ä³é ðîçðàõóíêîâà âåëè÷èíà
AEd ïîâèííà áóòè îö³íåíîþ âèõîäÿ÷è ç õàðàê-
òåðèñòè÷íîãî çíà÷åííÿ AEk àáî áóòè âèçíà-
÷åíîþ äëÿ êîíêðåòíèõ ïðîåêò³â.

(9) For seismic actions the design value AEd

should be assessed from the characteristic value
AEk or specified for individual projects

ÏÐÈÌ²ÒÊÀ. Äèâ. òàêîæ EN 1998. NOTE See also EN 1998.

(10) Äëÿ áàãàòîêîìïîíåíòíèõ ä³é õàðàêòåðèñ-
òè÷íà ä³ÿ ïîâèííà áóòè ïðåäñòàâëåíîþ çàâäÿêè
ãðóï³ âåëè÷èí, êîæíà ç ÿêèõ ïîâèííà ðîçãëÿ-
äàòèñÿ â ïðîåêòíèõ ðîçðàõóíêàõ îêðåìî.

(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 ²íø³ ðåïðåçåíòàòèâí³ âåëè÷èíè
ïåðåì³ííèõ ä³é

4.1.3 Other representative values of variable
actions

(1)P ²íø³ ðåïðåçåíòàòèâí³ çíà÷åííÿ ïåðåì³ííî¿
ä³¿ áóäóòü òàêèìè:

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

(à) êîìá³íàö³éíà âåëè÷èíà, ïðåäñòàâëåíà ÿê
äîáóòîê� 0Qk , ÿêà âèêîðèñòîâóºòüñÿ äëÿ ïåðå-
â³ðêè ãðàíè÷íîãî ñòàíó çà íåñó÷îþ çäàòí³ñòþ
òà íåçâîðîòíèìè ãðàíè÷íèìè ñòàíàìè çà åêñ-
ïëóàòàö³éíîþ ïðèäàòí³ñòþ (äèâ. ðîçä³ë 6 òà
äîäàòîê C);

(a) the combination value, represented as a prod-
uct� 0Qk , used for the verification of ultimate limit
states and irreversible serviceability limit states
(see section 6 and Annex C);

(b) ÷àñòî ïîâòîðþâàíà âåëè÷èíà, ïðåäñòàâ-
ëåíà ÿê äîáóòîê � 1Qk , ÿêà âèêîðèñòîâóºòüñÿ
äëÿ ãðàíè÷íîãî ñòàíó çà íåñó÷îþ çäàòí³ñòþ,
âêëþ÷àþ÷è âèïàäêîâ³ ä³¿, òà äëÿ ïåðåâ³ðêè
çâîðîòíèõ ãðàíè÷íèõ ñòàí³â çà åêñïëóàòàö³é-
íîþ ïðèäàòí³ñòþ;

(b) the frequent value, represented as a product
� 1Qk , used for the verification of ultimate limit
states involving accidental actions and for verifi-
cations of reversible serviceability limit states;

ÏÐÈÌ²ÒÊÀ 1. Äëÿ áóä³âåëü, íàïðèêëàä, ÷àñòî ïîâ-
òîðþâàíà âåëè÷èíà âèáèðàºòüñÿ òàê, ùî òåðì³í ¿¿
ïåðåâèùåííÿ ñêëàäàº 0,01 áàçîâîãî ïåð³îäó; äëÿ
ðóõîìîãî íàâàíòàæåííÿ íà ìîñòè ÷àñòî ïîâòîðþ-
âàíà âåëè÷èíà îö³íþºòüñÿ íà áàç³ ïåð³îäó ïîâòî-
ðåííÿ â îäèí òèæäåíü.

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.

ÏÐÈÌ²ÒÊÀ 2. Ð³äêî ïîâòîðþâàíà âåëè÷èíà, ïðåä-
ñòàâëåíà ÿê äîáóòîê �1,infQk, âèêîðèñòîâóºòüñÿ,
ùîá ïåðåâ³ðèòè äåÿê³ ãðàíè÷í³ ñòàíè åêñïëóàòàö³é-
íîþ ïðèäàòíiñòþ ñïåö³àëüíî äëÿ çàë³çîáåòîííîãî
íàñòèëó ìîñòà àáî çàë³çîáåòîííèõ ÷àñòèí íàñòèëó
ìîñòà. Ð³äêî ïîâòîðþâàíà âåëè÷èíà, âèçíà÷åíà
ò³ëüêè äëÿ äîðîæíüîãî ðóõîìîãî íàâàíòàæåííÿ
(äèâ. EN 1991-2), òåïëîâî¿ ä³¿ (äèâ. EN 1991-1-5) òà
â³òðîâî¿ ä³¿ (äèâ. EN 1991-1-4), áàçóºòüñÿ íà ïåð³îä³
ïîâòîðþâàíîñò³ â îäèí ð³ê.

NOTE 2 The infrequent value, represented as a prod-
uct �1,infQk, 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) êâàç³ïîñò³éíà âåëè÷èíà, ïðåäñòàâëåíà ÿê
äîáóòîê� 2Qk , ÿêà âèêîðèñòîâóºòüñÿ äëÿ ïåðå-
â³ðêè ãðàíè÷íîãî ñòàíó çà íåñó÷îþ çäàòí³ñòþ,
âêëþ÷àþ÷è âèïàäêîâ³ ä³¿ òà äëÿ ïåðåâ³ðêè çâî-
ðîòíèõ ãðàíè÷íèõ ñòàí³â çà åêñïëóàòàö³éíîþ
ïðèäàòí³ñòþ. Êâàç³ïîñò³éí³ âåëè÷èíè òàêîæ
âèêîðèñòîâóþòüñÿ äëÿ ðîçðàõóíê³â íà òðèâàë³
âïëèâè.

(c) the quasi-permanent value, represented as a
product� 2Qk , 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.
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ÏÐÈÌ²ÒÊÀ. Äëÿ íàâàíòàæåíü íà ïåðåêðèòòÿ â áó-
ä³âëÿõ êâàç³ïîñò³éíà âåëè÷èíà, çàçâè÷àé, âèáèðà-
ºòüñÿ òàê, ùîá äîëÿ ÷àñó ¿¿ ïåðåâèùåííÿ ñòàíîâèëà
0,50 áàçîâîãî ïåð³îäó. ßê àëüòåðíàòèâà êâàç³ïîñ-
ò³éíà âåëè÷èíà ìîæå áóòè âèçíà÷åíîþ ÿê ñåðåäíÿ
âåëè÷èíà äëÿ âèáðàíîãî ïåð³îäó ÷àñó. Ó âèïàäêó ä³¿
â³òðó àáî ðóõîìîãî íàâàíòàæåííÿ êâàç³ïîñò³éíà
âåëè÷èíà, ÿê ïðàâèëî, ïðèéìàºòüñÿ ð³âíîþ íóëþ.

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 Ïðåäñòàâëåííÿ ä³¿, ïîâ’ÿçàíî¿ ç³ âòîìîþ 4.1.4 Representation of fatigue actions

(1) Ìîäåë³ äëÿ ä³é, ÿê³ ïîâ’ÿçàí³ ç³ âòîìîþ,
ïîâèíí³ áóòè òàêèìè, ùî âñòàíîâëåí³ â â³äïî-
â³äíèõ ÷àñòèíàõ EN 1991 äëÿ âèçíà÷åííÿ ðåàê-
ö³¿ êîíñòðóêö³¿ äî êîëèâàíü íàâàíòàæåíü, âèêî-
íàíèõ äëÿ çâè÷àéíèõ êîíñòððóêö³é (íàïðèêëàä,
äëÿ ðîçð³çíèõ ³ íåðîçð³çíèõ ìîñò³â, áàãàòîïî-
âåðõîâèõ ãíó÷êèõ ñïîðóä ïðè ä³¿ â³òðó).

(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) Äëÿ êîíñòðóêö³é, ùî çíàõîäÿòüñÿ çà ìåæà-
ìè îáëàñò³ âèêîðèñòàííÿ ìîäåëåé, âñòàíîâ-
ëåíèõ ó â³äïîâ³äíèõ ÷àñòèíàõ EN 1991, âèêëè-
êàí³ âòîìîþ ä³¿, ïîâèíí³ âèçíà÷àòèñü çà îö³í-
êîþ ðåçóëüòàò³â âèì³ð³â àáî åêâ³âàëåíòíèõ
äîñë³äæåíü ñïåêòðà î÷³êóâàíèõ ä³é.

(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.

ÏÐÈÌ²ÒÊÀ. Äëÿ ðîçãëÿäó â³äïîâ³äíîãî âïëèâó íà
ìàòåð³àëè (íàïðèêëàä, ðîçãëÿä âïëèâó ñåðåäíüîãî
íàïðóæåííÿ àáî íåë³í³éíîãî âïëèâó), äèâ. EN 1992 –
EN 1999.

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 Ïðåäñòàâëåííÿ äèíàì³÷íèõ ä³é 4.1.5 Representation of dynamic actions

(1) Õàðàêòåðèñòèêè ³ ìîäåë³ íàâàíòàæåííÿ ïðè
âòîì³ â EN 1991 âêëþ÷àþòü åôåêòè ïðèñêî-
ðåííÿ, âèêëèêàí³ ä³ÿìè, ÿê³ àáî ïðåäñòàâëåí³
íåÿâíî â õàðàêòåðíèõ íàâàíòàæåííÿõ, àáî
ïðåäñòàâëåí³ ÿâíî çàâäÿêè ï³äâèùåíîìó äè-
íàì³÷íîìó êîåô³ö³ºíòó äî õàðàêòåðèñòè÷íèõ
ñòàòè÷íèõ íàâàíòàæåíü.

(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.

ÏÐÈÌ²ÒÊÀ. Îáìåæåííÿ ùîäî âèêîðèñòàííÿ öèõ
ìîäåëåé îïèñàí³ â ð³çíèõ ÷àñòèíàõ EN 1991.

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

(2) Êîëè äèíàì³÷í³ ä³¿ âèêëèêàþòü çíà÷íå ïðè-
ñêîðåííÿ êîíñòðóêö³¿, ñë³ä âèêîðèñòàòè äèíà-
ì³÷íèé àíàë³ç ñèñòåìè. Äèâ. 5.1.3 (6).

(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 Ãåîòåõí³÷í³ ä³¿ 4.1.6 Geotechnical actions

(1)P Ãåîòåõí³÷í³ ä³¿ ñë³ä îö³íþâàòè ó â³äïîâ³ä-
íîñò³ ç EN 1997-1.

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

4.1.7 Âïëèâ íàâêîëèøíüîãî ñåðåäîâèùà 4.1.7 Environmental influences

(1)P Âïëèâ íàâêîëèøíüîãî ñåðåäîâèùà íà
äîâãîâ³÷í³ñòü êîíñòðóêö³¿ ñë³ä áðàòè äî óâàãè
ïðè âèáîð³ ìàòåð³àë³â äëÿ êîíñòðóêö³¿, ¿õ õà-
ðàêòåðèñòèê, êîíñòðóêòèâíèõ ïðèíöèï³â ³ äå-
òàëüíîãî ïðîåêòóâàííÿ.

(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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ÏÐÈÌ²ÒÊÀ. EN 1992 – EN 1999 íàäàþòü â³äïîâ³äí³
çàõîäè.

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

(2) Åôåêòè â³ä âïëèâó íàâêîëèøíüîãî ñåðå-
äîâèùà ìàþòü áðàòèñÿ äî óâàãè òàì, äå öå
ìîæëèâî, ³ ïîâèíí³ áóòè îïèñàí³ ó ê³ëüê³ñíîìó
â³äíîøåíí³.

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

4.2 Âëàñòèâîñò³ ìàòåð³àë³â òà âèðîá³â 4.2 Material and product properties

(1) Âëàñòèâîñò³ ìàòåð³àë³â (âêëþ÷íî ç ´ðóí-
òàìè òà ã³ðñüêèìè ïîðîäàìè) àáî âèðîá³â
ïîâèíí³ áóòè ïðåäñòàâëåí³ õàðàêòåðèñòè÷íèìè
çíà÷åííÿìè (äèâ.1.5.4.1).

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

(2) Êîëè ïåðåâ³ðêà ãðàíè÷íîãî ñòàíó ÷óòëèâà
äî ì³íëèâîñò³ âëàñòèâîñò³ ìàòåð³àëó, ñë³ä âðà-
õóâàòè âåðõíº òà íèæíº õàðàêòåðèñòè÷í³ çíà-
÷åííÿ âëàñòèâîñò³ ìàòåð³àëó.

(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) ßêùî ³íàêøå íå âñòàíîâëåíî, â EN 1991 –
EN 1999:

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

– äå íèæíº çíà÷åííÿ âëàñòèâîñò³ ìàòåð³àëó
àáî âèðîáó íåçàäîâ³ëüíå, õàðàêòåðèñòè÷íå
çíà÷åííÿ ñë³ä âèçíà÷àòè ÿê âåëè÷èíó êâàí-
òèëþ â 5 %;

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

– äå âåðõíº çíà÷åííÿ âëàñòèâîñò³ ìàòåð³àëó
àáî âèðîáó íåçàäîâ³ëüíå, õàðàêòåðèñòè÷íå
çíà÷åííÿ ñë³ä âèçíà÷àòè ÿê âåëè÷èíó êâàí-
òèëþ â 95 %.

– 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 Âåëè÷èíè âëàñòèâîñò³ ìàòåð³àëó ïîâèíí³
âèçíà÷àòèñü ³ç ñòàíäàðòèçîâàíèõ âèïðîáó-
âàíü, âèêîíàíèõ ó âèçíà÷åíèõ óìîâàõ. Ïåðå-
âîäíèé êîåô³ö³ºíò ïîâèíåí âèêîðèñòîâóâàòèñü
òàì, äå íåîáõ³äíî, ùîá ïåðåòâîðèòè ðåçóëü-
òàòè âèïðîáóâàíü íà ïîêàçíèêè, ÿê³ ìîæóòü
áóòè ïðèéíÿòèìè äëÿ âèçíà÷åííÿ ïîâåä³íêè
ìàòåð³àëó àáî âèðîáó â êîíñòðóêö³¿ àáî ´ðóíò³.

(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.

ÏÐÈÌ²ÒÊÀ. Äèâ. äîäàòîê D òà EN 1992 – EN 1999. NOTE See annex D and EN 1992 to EN 1999.

(5) Êîëè íåìàº äîñòàòí³õ ñòàòèñòè÷íèõ äàíèõ,
ùîá âñòàíîâèòè õàðàêòåðèñòè÷í³ çíà÷åííÿ
âëàñòèâîñò³ ìàòåð³àëó àáî âèðîáó, íîì³íàëüí³
çíà÷åííÿ ìîæóòü áóòè ïðèéíÿòèìè ÿê õàðàê-
òåðèñòè÷í³ çíà÷åííÿ àáî ðîçðàõóíêîâ³ âåëè-
÷èíè âëàñòèâîñò³ ìîæóòü áóòè âñòàíîâëåíèìè
áåçïîñåðåäíüî. Òàì, äå âåðõíÿ àáî íèæíÿ ðîç-
ðàõóíêîâ³ âåëè÷èíè âëàñòèâîñò³ ìàòåð³àëó àáî
âèðîáó âñòàíîâëþþòüñÿ áåçïîñåðåäíüî (íàï-
ðèêëàä, êîåô³ö³ºíòè òåðòÿ, êîåô³ö³ºíòè çàòó-
õàííÿ), âîíè ïîâèíí³ âèáèðàòèñü òàê, ùîá
á³ëüø íåñïðèÿòëèâ³ âåëè÷èíè âïëèíóëè á íà
â³ðîã³äí³ñòü âèíèêíåííÿ â³äïîâ³äíîãî ãðàíè÷-
íîãî ñòàíó ó ñòóïåí³, ñõîæîìó íà ³íø³ ðîçðà-
õóíêîâ³ âåëè÷èíè.

(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.
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(6) Òàì, äå âèìàãàºòüñÿ âåðõíÿ îö³íêà ì³öíîñò³
(íàïðèêëàä, äëÿ âèêîðèñòàííÿ ðîçðàõóíêîâèõ
êðèòåð³¿â ³ äëÿ ì³öíîñò³ áåòîíó íà ðîçòÿã ïðè
ðîçðàõóíêàõ ðåçóëüòàò³â íåïðÿìèõ ä³é), ñë³ä
âðàõóâàòè õàðàêòåðèñòè÷íå çíà÷åííÿ âåðõíüî¿
âåëè÷èíè ì³öíîñò³.

(6) Where an upper estimate of strength is re-
quired (e.g. for capacity design measures and for
the tensile strength of concrete for the calculation
of the effects of indirect actions) a characteristic
upper value of the strength should be taken into
account.

(7) Çìåíøåííÿ ì³öíîñò³ ìàòåð³àëó àáî îïîðó
âèðîáó ïîâèíí³ ðîçãëÿòàòèñÿ ÿê ðåçóëüòàò
âïëèâó ä³é, ùî ïîâòîðþþòüñÿ, íàâåäåíèõ ó
EN 1992 – EN 1999 ³ ÿê³ ìîæóòü ïðèâåñòè äî
çìåíøåííÿ îïîðó ïðîòÿãîì ÷àñó âíàñë³äîê
âòîìè.

(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) Ïàðàìåòðè æîðñòêîñò³ êîíñòðóêö³¿ (íàïðèê-
ëàä, ìîäóëü ïðóæíîñò³, êîåô³ö³ºíòè ïîâçó÷îñò³),
êîåô³ö³ºíòè òåìïåðàòóðíîãî ðîçøèðåííÿ ïî-
âèíí³ áóòè ïðåäñòàâëåíèìè ñåðåäí³ì çíà÷åí-
íÿì. Äëÿ âðàõóâàííÿ òðèâàëîñò³ íàâàíòàæåí-
íÿ ñë³ä âèêîðèñòîâóâàòè ð³çí³ âåëè÷èíè.

(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.

ÏÐÈÌ²ÒÊÀ. Ó äåÿêèõ âèïàäêàõ äëÿ ìîäóëÿ ïðóæ-
íîñò³ çàì³ñòü ñåðåäíüîãî çíà÷åííÿ ìîæå áóòè
ïðèéíÿòà íèæ÷à àáî âèùà âåëè÷èíà (íàïðèêëàä, ó
âèïàäêó âòðàòè ñò³éêîñò³).

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) Âåëè÷èíè âëàñòèâîñòåé ìàòåð³àëó àáî
âèðîá³â íàâåäåí³ â EN 1992 – EN 1999 òà ó
â³äïîâ³äíèõ ãàðìîí³çîâàíèõ ªâðîïåéñüêèõ
òåõí³÷íèõ ñïåöèô³êàö³ÿõ àáî ³íøèõ äîêóìåí-
òàõ. ßêùî âåëè÷èíè º âçÿòèìè ç ñòàíäàðò³â íà
âèð³á áåç ³íñòðóêö³é ñòîñîâíî òëóìà÷åííÿ íà-
äàíèõ ó EN 1992 – EN 1999, òî ïîâèíí³ âèêî-
ðèñòîâóâàòèñü íàéá³ëüø íåñïðèÿòëèâ³ âåëè÷èíè.

(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 Òàì, äå ÷àñòêîâèé êîåô³ö³ºíò äëÿ ìàòå-
ð³àë³â àáî âèðîá³â íåîáõ³äíèé, ñë³ä âèêîðèñ-
òîâóâàòè çíà÷åííÿ, âçÿò³ ç çàïàñîì, ÿêùî
ò³ëüêè íå ³ñíóº á³ëüø ïðèéíÿòíî¿ ñòàòèñòè÷íî¿
³íôîðìàö³¿, ùîá îö³íèòè íàä³éí³ñòü âèáðàíî¿
âåëè÷èíè.

(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.

ÏÐÈÌ²ÒÊÀ. Â³äïîâ³äíèé ðîçðàõóíîê ìîæå áóòè
ïðèéíÿòèì òàì, äå ³ñíóþòü íåâèçíà÷åíîñò³ â çàñ-
òîñóâàíí³, àáî ìàòåð³àëè/âèðîáè, ùî âèêîðèñòîâó-
þòüñÿ.

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

4.3 Ãåîìåòðè÷í³ äàí³ 4.3 Geometrical data

(1)P Ãåîìåòðè÷í³ äàí³ ïðåäñòàâëÿþòüñÿ ñâî¿ìè
õàðàêòåðèñòè÷íèìè çíà÷åííÿìè àáî (íàïðèê-
ëàä, ó âèïàäêó íåäîñêîíàëîñòåé) áåçïîñå-
ðåäíüî çàâäÿêè ¿õ ðîçðàõóíêîâèì âåëè÷èíàì.

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

(2) Ðîçì³ðè, âèçíà÷åí³ â ïðîåêòóâàíí³, ìîæóòü
ïðèéìàòèñü ÿê õàðàêòåðèñòè÷í³ çíà÷åííÿ.

(2) The dimensions specified in the design may
be taken as characteristic values.
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(3) Òàì, äå ¿õ ñòàòèñòè÷íå ðîçïîä³ëåííÿ äîáðå
â³äîìå, ìîæóòü âèêîðèñòîâóâàòèñü âåëè÷èíè
ãåîìåòðè÷íèõ ðîçì³ð³â, ùî â³äïîâ³äàþòü çàäà-
íîìó êâàíòèëþ ñòàòèñòè÷íîãî ðîçïîä³ëåííÿ.

(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) Íåäîñêîíàëîñò³, ÿê³ ñë³ä âðàõóâàòè ïðè
ïðîåêòóâàíí³ åëåìåíò³â êîíñòðóêö³¿, íàâåäåí³
â EN 1992 – EN 1999.

(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 Äîïóñòèì³ â³äõèëåííÿ äëÿ ç’ºäíàíèõ ÷àñ-
òèí, ùî çðîáëåí³ ç ð³çíèõ ìàòåð³àë³â, ïîâèíí³
áóòè âçàºìíî ñóì³ñíèìè.

(5)P Tolerances for connected parts that are
made from different materials shall be mutually
compatible.

Ðîçä³ë 5 ÊÎÍÑÒÐÓÊÒÈÂÍÈÉ ÐÎÇÐÀÕÓÍÎÊ
ÒÀ ÏÐÎÅÊÒÓÂÀÍÍß ÇÀ ÄÎÏÎÌÎÃÎÞ
ÂÈÏÐÎÁÓÂÀÍÜ

Section 5 STRUCTURAL ANALYSIS AND
DESIGN ASSISTED BY TESTING

5.1 Êîíñòðóêòèâíèé ðîçðàõóíîê 5.1 Structural analysis

5.1.1 Êîíñòðóêòèâíå ìîäåëþâàííÿ 5.1.1 Structural modelling

(1)P Ðîçðàõóíêè ïîâèíí³ âèêîíóâàòèñÿ ç âèêî-
ðèñòàííÿì ïðèäàòíèõ ðîçðàõóíêîâèõ ìîäåëåé,
ÿê³ âêëþ÷àþòü â³äïîâ³äí³ ïåðåì³íí³.

(1)P Calculations shall be carried out using appro-
priate structural models involving relevant vari-
ables.

(2) Âèáðàí³ ðîçðàõóíêîâ³ ìîäåë³ ïîâèíí³ ïðèé-
ìàòèñÿ äëÿ ïåðåäáà÷åííÿ ïîâåä³íêè êîíñòðóê-
ö³¿ ç ïðèäàòíèì ð³âíåì òî÷íîñò³. Ðîçðàõóíêîâ³
ìîäåë³ ïîâèíí³ òàêîæ â³äïîâ³äàòè ãðàíè÷íèì
ñòàíàì. ùî ðîçãëÿäàþòüñÿ.

(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 Ðîçðàõóíêîâ³ ìîäåë³ ïîâèíí³ áàçóâàòèñü
íà ñòàë³é ³íæåíåðí³é òåîð³¿ òà ïðàêòèö³. ßêùî
íåîáõ³äíî, âîíè ïîâèíí³ ïåðåâ³ðÿòèñü åêñïåðè-
ìåíòàëüíèì øëÿõîì.

(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 Ñòàòè÷í³ ä³¿ 5.1.2 Static actions

(1)P Ìîäåëþâàííÿ äëÿ ñòàòè÷íèõ ä³é ïîâèííå
áàçóâàòèñü íà â³äïîâ³äíîìó âèáîð³ çàëåæíîñò³
ñèëà-äåôîðìàö³ÿ äëÿ åëåìåíò³â òà ¿õ ç’ºäíàíü
³ ì³æ åëåìåíòàìè òà ´ðóíòîì.

(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 Ãðàíè÷í³ óìîâè, ùî âèêîðèñòàí³ â ìîäåë³,
ïîâèíí³ â³äîáðàæàòè ò³, ÿê³ ìàþòü ì³ñöå â êîí-
ñòðóêö³¿.

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

(3)P Âïëèâ çì³ùåíü òà äåôîðìàö³é ñë³ä âðà-
õîâóâàòè â êîíòåêñò³ ïåðåâ³ðîê ãðàíè÷íèõ ñòà-
í³â, ÿêùî âîíè ïðèçâîäÿòü äî çíà÷íîãî çá³ëü-
øåííÿ ðåçóëüòàòó ä³é.

(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.

ÏÐÈÌ²ÒÊÀ. Â³äïîâ³äí³ ìåòîäè àíàë³çó âïëèâó äå-
ôîðìàö³é íàäàí³ â EN 1991 – EN 1999.

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

(4)P Íåïðÿì³ ä³¿ ïîâèíí³ áóòè çàñòîñîâàí³ â
òàêèõ ðîçðàõóíêàõ:

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

36

ÄÑÒÓ-Í Á Â.1.2-13:2008



– ë³í³éíî-ïðóæíîìó ðîçðàõóíêó, áåçïîñåðåä-
íüî àáî ÷åðåç åêâ³âàëåíòí³ ñèëè (âèêîðèñ-
òîâóþ÷è â³äïîâ³äí³ â³äíîøåííÿ ìîäóë³â, äå
öå äîðå÷íî);

– in linear elastic analysis, directly or as equiva-
lent forces (using appropriate modular ratios
where relevant);

– íåë³í³éíîìó ðîçðàõóíêó áåçïîñåðåäíüî ÷å-
ðåç âèêëèêàí³ äåôîðìàö³¿.

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

5.1.3 Äèíàì³÷í³ ä³¿ 5.1.3 Dynamic actions

(1)P Êîíñòðóêòèâíà ìîäåëü, ùî âèêîðèñòîâó-
ºòüñÿ äëÿ âèçíà÷åííÿ âïëèâó ä³¿, ïîâèííà áóòè
âñòàíîâëåíà, âðàõîâóþ÷è âñ³ â³äïîâ³äí³ êîíñò-
ðóêòèâí³ åëåìåíòè, ¿õ ìàñó, ì³öí³ñòü, æîðñò-
ê³ñòü ³ õàðàêòåðèñòèêè äåìïô³ðóâàííÿ, à òàêîæ
óñ³ çíà÷èì³ íåêîíñòðóêòèâí³ åëåìåíòè ç ¿õ
âëàñòèâîñòÿìè.

(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 Ãðàíè÷í³ óìîâè, ùî âèêîðèñòàí³ â ìîäåë³,
ïîâèíí³ â³äîáðàæàòè ò³, ÿê³ ìàþòü ì³ñöå â êîí-
ñòðóêö³¿.

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

(3) Êîëè º ïðèéíÿòíèì ðîçãëÿäàòè äèíàì³÷í³
ä³¿ ÿê êâàç³ñòàòè÷í³, äèíàì³÷í³ ñêëàäîâ³ ìîæíà
ðîçãëÿäàòè àáî âêëþ÷àþ÷è ¿õ äî ñòàòè÷íèõ âå-
ëè÷èí, àáî øëÿõîì âèêîðèñòàííÿ åêâ³âàëåíò-
íèõ äèíàì³÷íèì ä³ÿì ï³äâèùóþ÷èõ êîåô³öiºí-
ò³â äî ñòàòè÷íèõ ä³é.

(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.

ÏÐÈÌ²ÒÊÀ. Äëÿ äåÿêèõ äèíàì³÷íèõ ï³äâèùóþ÷èõ
êîåô³ö³ºíò³â âèçíà÷àþòüñÿ âëàñí³ ÷àñòîòè.

NOTE For some equivalent dynamic amplification fac-
tors, the natural frequencies are determined.

(4) Ó âèïàäêó âçàºìîä³¿ ãðóíò-ñïîðóäà, âíåñîê
´ðóíòó ìîæå áóòè çìîäåëüîâàíèì çàâäÿêè âè-
êîðèñòàííþ â³äïîâ³äíèõ åêâ³âàëåíòíèõ ïðóæèí
òà äåìïôåð³â.

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) Äå º ïðèéíÿòíèì (íàïðèêëàä, äëÿ â³áðàö³é,
âèêëèêàíèõ â³òðîì àáî ñåéñì³÷íèìè ä³ÿìè), ö³
ä³¿ ìîæóòü áóòè âèçíà÷åíèìè øëÿõîì ðîçðà-
õóíêó ç âèêîðèñòàííÿì âëàñíèõ ôîðì, áàçóþ-
÷èñü íà ë³í³éíîñò³ ìàòåð³àë³â òà ãåîìåòðè÷íèõ
õàðàêòåðèñòèê. Äëÿ êîíñòðóêö³é, ÿê³ ìàþòü
ñòàíäàðòí³ ãåîìåòðè÷í³ ðîçì³ðè, æîðñòê³ñòü òà
ðîçïîä³ë ìàñ çà óìîâè, ùî âðàõîâóºòüñÿ ò³ëüêè
îñíîâíà ôîðìà êîëèâàíü, äåòàëüíî ðîçðîá-
ëåíèé ðîçðàõóíîê ç âèêîðèñòàííÿì âëàñíèõ
ôîðì ìîæå áóòè çàì³íåíèé ðîçðàõóíêîì ç
åêâ³âàëåíòíèìè ñòàòè÷íèìè ä³ÿìè.

(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) Äèíàì³÷í³ ä³¿ òàêîæ ìîæóòü áóòè âèðàæå-
íèìè â³äïîâ³äíî äî îáñòàâèí íà îñíîâ³
äèíàì³êè çì³í àáî â ÷àñòîòí³é îáëàñò³ ³ íàäàí³
ÿê äèíàì³÷í³ õàðàêòåðèñòèêè, ùî âèçíà÷åí³
â³äïîâ³äíèìè ìåòîäàìè.

(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) Òàì, äå äèíàì³÷í³ ä³¿ âèêëèêàþòü â³áðàö³¿ ç
àìïë³òóäîþ àáî ÷àñòîòàìè, ùî ìîæóòü ïåðå-
âèùèòè âèìîãè åêñïëóàòàö³éíî¿ ïðèäàòíîñò³,
ïîâèííà áóòè âèêîíàíà ïåðåâ³ðêà ãðàíè÷íîãî
ñòàíó çà åêñïëóàòàö³éíîþ ïðèäàòí³ñòþ.

(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.

ÏÐÈÌ²ÒÊÀ. Êåð³âíèöòâî ùîäî îö³íêè öèõ ãðàíè÷-
íèõ ñòàí³â íàäàºòüñÿ â äîäàòêó A òà EN 1992 –
EN 1999.

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

5.1.4 Ðîçðàõóíîê ïðè ïîæåæ³ 5.1.4 Fire design

(1)P Êîíñòðóêòèâíèé ðîçðàõóíîê ïðè ïîæåæ³
ïîâèíåí áàçóâàòèñÿ íà ðîçðàõóíêîâèõ ïîæåæ-
íèõ ñöåíàð³ÿõ (äèâ. EN 1991-1-2) ³ ïîâèíåí
ðîçãëÿäàòè ìîäåë³ çðîñòàííÿ òåìïåðàòóðè â
ìåæàõ êîíñòðóêö³¿, òàêîæ ÿê ³ ìîäåë³ ìåõàí³÷íî¿
ðîáîòè êîíñòðóêö³¿ ïðè çá³ëüøåíí³ òåìïåðàòóðè.

(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) Õàðàêòåðèñòèêè, ÿê³ âèìàãàþòüñÿ â³ä êîí-
ñòðóêö³¿, ùî ï³ääàíà ä³¿ ïîæåæ³, ïîâèíí³ áóòè
ïåðåâ³ðåí³ çà äîïîìîãîþ çàãàëüíîãî ðîçðà-
õóíêó êîíñòðóêö³¿, ðîçðàõóíêó âóçë³â ç’ºäíàííÿ
àáî ðîçðàõóíêó åëåìåíòà êîíñòðóêö³¿, à òàêîæ ç
âèêîðèñòàííÿì òàáëè÷íèõ äàíèõ àáî ðåçóëü-
òàò³â âèïðîáóâàíü.

(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) Ðîáîòà êîíñòðóêö³¿, ùî ï³ääàíà ä³¿ ïîæåæ³,
ïîâèííà áóòè îö³íåíîþ, âðàõîâóþ÷è îäíî ç
äâîõ:

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

– íîì³íàëüíèé âïëèâ ïîæåæ³ àáî – nominal fire exposure, or
– çìîäåëüîâàíèé âïëèâ ïîæåæ³, – modelled fire exposure, as well
à òàêîæ ñóïóòí³õ ä³é. as the accompanying actions.

ÏÐÈÌ²ÒÊÀ. Äèâ. òàêîæ EN 1991-1-2. NOTE See also EN 1991-1-2.

(4) Ñòàòè÷íó ðîáîòó êîíñòðóêö³¿ çà ï³äâèùåíî¿
òåìïåðàòóðè ñë³ä îö³íþâàòè â³äïîâ³äíî äî
EN 1992 – EN 1996 òà EN 1999, ÿê³ íàäàþòü
òåïëîâ³ òà êîíñòðóêö³éí³ ìîäåë³ äëÿ ðîçðàõóíêó.

(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) Òàì, äå ïðèéíÿòíî äëÿ ñïåöèô³÷íèõ ìàòå-
ð³àë³â òà ìåòîä³â îö³íêè:

(5) Where relevant to the specific material and the
method of assessment:

– òåïëîâ³ ìîäåë³ ìîæóòü áàçóâàòèñü íà ïðè-
ïóùåíí³ îäíîð³äíî¿ àáî íåîäíîð³äíî¿ òåì-
ïåðàòóðè â ìåæàõ ïîïåðå÷íîãî ïåðåð³çó òà
âçäîâæ åëåìåíò³â;

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

– êîíñòðóêòèâí³ ìîäåë³ ìîæóòü áóòè îáìåæåí³
ðîçðàõóíêîì îêðåìèõ åëåìåíò³â àáî ìîæóòü
âðàõîâóâàòè âçàºìîä³þ ì³æ åëåìåíòàìè
êîíñòðóêö³¿ ïðè âèíèêíåíí³ ïîæåæ³.

– 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) Ìîäåë³ ìåõàí³÷íî¿ ðîáîòè åëåìåíò³â êîíñò-
ðóêö³¿ ïðè ï³äâèùåíèõ òåìïåðàòóðàõ ïîâèíí³
áóòè íåë³í³éíèìè.

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

ÏÐÈÌ²ÒÊÀ. Äèâ. òàêîæ EN 1991 – EN 1999. NOTE See also EN 1991 to EN 1999.
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5.2 Ïðîåêòóâàííÿ ç äîïîìîãîþ
âèïðîáóâàíü

5.2 Design assisted by testing

(1) Ïðîåêòóâàííÿ ìîæå áàçóâàòèñü íà êîìái-
íàö³¿ âèïðîáóâàíü òà ðîçðàõóíê³â.

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

ÏÐÈÌ²ÒÊÀ. Âèïðîáóâàííÿ ìîæå âèêîíóâàòèñü,
íàïðèêëàä, çà òàêèõ îáñòàâèí:

NOTE Testing may be carried out, for example, in the
following circumstances:

– ÿêùî íåìàº àäåêâàòíî¿ ðîçðàõóíêîâî¿ ìîäåë³; – if adequate calculation models are not available;

– ÿêùî âèêîðèñòîâóºòüñÿ âåëèêà ê³ëüê³ñòü ñõîæèõ
êîìïîíåíò³â;

– if a large number of similar components are to be
used;

– ùîá ï³äòâåðäèòè øëÿõîì êîíòðîëüíî¿ ïåðåâ³ðêè
ïðèïóùåííÿ, ÿê³ áóëè çðîáëåí³ ïðè ïðîåêòóâàíí³).

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

Äèâ. äîäàòîê D. See Annex D.

(2)P Ðåçóëüòàòè ïðîåêòóâàííÿ çà äîïîìîãîþ
âèïðîáóâàíü ïîâèíí³ äîñÿãíóòè ð³âíÿ íàä³é-
íîñò³, ùî íåîáõ³äíî äëÿ â³äïîâ³äíî¿ ïðîåêò-
íî¿ ñèòóàö³¿. Ñòàòèñòè÷íà íåâèçíà÷åí³ñòü, ÿêà
îáóìîâëåíà îáìåæåíîþ ê³ëüê³ñòþ ðåçóëüòàò³â
âèïðîáóâàíü, ïîâèííà áóòè âðàõîâàíà.

(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) Ïîâèíí³ âèêîðèñòîâóâàòèñÿ ÷àñòêîâ³ êîåôi-
ö³ºíòè (âêëþ÷íî ç êîåô³ö³ºíòàìè äëÿ íåâèçíà-
÷åíîñòåé ìîäåë³), ÿê³ º ïîð³âíÿëüíèìè ç êîåôi-
ö³ºíòàìè, ùî çàñòîñîâàí³ â EN 1991 – EN 1999.

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

Ðîçä³ë 6 ÏÅÐÅÂ²ÐÊÀ ÇÀ ÌÅÒÎÄÎÌ
×ÀÑÒÊÎÂÈÕ ÊÎÅÔ²Ö²ªÍÒ²Â

Section 6 VERIFICATION BY THE PARTIAL
FACTOR METHOD

6.1 Çàãàëüí³ ïîëîæåííÿ 6.1 General

(1)P Êîëè âèêîðèñòîâóºòüñÿ ìåòîä ÷àñòêîâèõ
êîåô³ö³ºíò³â, íåîáõ³äíî ïåðåâ³ðèòè, ùî â óñ³õ
â³äïîâ³äíèõ ðîçðàõóíêîâèõ ñèòóàö³ÿõ íåìàº
ïåðåâèùåííÿ â³äïîâ³äíèõ ãðàíè÷íèõ ñòàí³â ïðè
ðîçðàõóíêîâèõ âåëè÷èíàõ ä³é àáî âïëèâ³â ä³é ³
îïîðó, ÿê³ âèêîðèñòîâóþòüñÿ â ðîçðàõóíêîâèõ
ìîäåëÿõ.

(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) Äëÿ âèáðàíèõ ïðîåêòíèõ ñèòóàö³é ³ â³äïî-
â³äíèõ ãðàíè÷íèõ ñòàí³â îêðåì³ ä³¿ ñë³ä ïîºä-
íóâàòè äëÿ êðèòè÷íèõ ñïîëó÷åíü íàâàíòàæåíü
òàê, ÿê äåòàëüíî âèçíà÷åíî ó öüîìó ðîçä³ë³.
Îäíàê ä³¿, ùî íå â³äáóâàòèìóòüñÿ îäíî÷àñíî,
íàïðèêëàä, âíàñë³äîê ô³çè÷íèõ ïðè÷èí, íå ñë³ä
ðîçãëÿäàòè ðàçîì ó êîìá³íàö³¿.

(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) Ðîçðàõóíêîâ³ âåëè÷èíè ñë³ä îòðèìóâàòè
çàâäÿêè âèêîðèñòàííþ:

(3) Design values should be obtained by using:

– õàðàêòåðèñòè÷íèõ àáî – the characteristic, or
– ³íøèõ ðåïðåçåíòàòèâíèõ çíà÷åíü – other representative values,
â êîìá³íàö³¿ ç ÷àñòêîâèìè òà ³íøèìè êîåôi-
ö³ºíòàìè, ÿê âèçíà÷åíî â öüîìó ðîçä³ë³ òà
EN 1991 – EN 1999.

in combination with partial and other factors
as defined in this section and EN 1991 to
EN 1999.
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(4) Ìîæå áóòè ïðèéíÿòíèì áåçïîñåðåäíüî âèç-
íà÷èòè ðîçðàõóíêîâ³ âåëè÷èíè, ïðè öüîìó ñë³ä
âèáðàòè âåëè÷èíè, âçÿò³ ç çàïàñîì.

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

(5)P Ðîçðàõóíêîâ³ âåëè÷èíè, ÿê³ áåçïîñåðåä-
íüî âèçíà÷åí³ íà ñòàòèñòè÷í³é îñíîâ³, ïîâèíí³
ìàòè ùîíàéìåíøå òàêèé æå ñòóï³íü íàä³éíîñò³
äëÿ ð³çíèõ ãðàíè÷íèõ ñòàí³â, ÿê âèçíà÷åíî
÷àñòêîâèìè êîåô³ö³ºíòàìè, ÿê³ íàâåäåí³ ó
öüîìó ñòàíäàðò³.

(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 Îáìåæåííÿ 6.2 Limitations

(1) Çàñòîñóâàííÿ Ïðàâèë âèêîðèñòàííÿ, ùî
íàâåäåí³ â EN 1990, îáìåæåíå ïåðåâ³ðêàìè
ãðàíè÷íèõ ñòàí³â çà íåñó÷îþ çäàòí³ñòþ òà åêñ-
ïëóàòàö³éíîþ ïðèäàòí³ñòþ êîíñòðóêö³é ïðè ä³¿
ñòàòè÷íîãî íàâàíòàæåííÿ, âêëþ÷íî ç âèïàä-
êàìè, äå äèíàì³÷íèé âïëèâ îö³íþºòüñÿ ç âèêî-
ðèñòàííÿì åêâ³âàëåíòíèõ êâàç³ñòàòè÷íèõ íà-
âàíòàæåíü òà ï³äâèùóþ÷èõ äèíàì³÷íèõ êîåôi-
ö³ºíò³â, âêëþ÷íî ç â³òðîâèì íàâàíòàæåííÿì
àáî ðóõîìèì íàâàíòàæåííÿì. Äëÿ íåë³í³éíèõ
ðîçðàõóíê³â òà ðîçðàõóíê³â íà âòîìó ñë³ä âèêî-
ðèñòîâóâàòè ñïåö³àëüí³ ïðàâèëà, ÿê³ íàâåäåí³
â ð³çíèõ ÷àñòèíàõ EN 1991 – EN 1999.

(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 Ðîçðàõóíêîâ³ âåëè÷èíè 6.3 Design values

6.3.1 Ðîçðàõóíêîâ³ âåëè÷èíè ä³é 6.3.1 Design values of actions

(1) Ðîçðàõóíêîâà âåëè÷èíà Fd ä³¿ F â çàãàëü-
íîìó âèãëÿä³ ìîæå áóòè âèðàæåíà ÿê

(1) The design value Fd of an action F can be
expressed in general terms as :

F Fd f rep� � (6.1a)

ç with:

F Frep k� � , (6.1b)

äå: where:

Fk – õàðàêòåðèñòè÷íà âåëè÷èíà ä³¿. Fk is the characteristic value of the action.

Frep – â³äïîâ³äíå ðåïðåçåíòàòèâíå çíà÷åííÿ
ä³¿.

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

� f – ÷àñòêîâèé êîåô³ö³ºíò äëÿ ä³¿, ùî áåðå äî
óâàãè â³ðîã³äí³ñòü íåñïðèÿòëèâèõ â³äõèëåíü
âåëè÷èí ä³é â³ä ðåïðåçåíòàòèâíèõ çíà÷åíü.

� f 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.

� – 1,00 àáî� � , � 1 àáî� 2. � is either 1,00 or � � , � 1 or� 2.

(2) Äëÿ ñåéñì³÷íèõ ä³é ðîçðàõóíêîâà âåëè÷èíà
AEd ïîâèííà âèçíà÷àòèñü ç âðàõóâàííÿì ðî-
áîòè êîíñòðóêö³¿ òà ³íøèõ â³äïîâ³äíèõ
êðèòåð³¿â, äåòàë³çîâàíèõ â EN 1998.

(2) For seismic actions the design value AEd

should be determined taking account of the struc-
tural behaviour and other relevant criteria detailed
in EN 1998.
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6.3.2 Ðîçðàõóíêîâ³ âåëè÷èíè âïëèâó ä³é 6.3.2 Design values of the effects of actions

(1) Äëÿ âèçíà÷åíîãî ñïîëó÷åííÿ íàâàíòàæåíü
ðîçðàõóíêîâ³ âåëè÷èíè âïëèâó ä³é (Ed) ìîæóòü
áóòè â çàãàëüíîìó âèãëÿä³ âèçíà÷åí³ ÿê

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

 �E E Fd sd f i rep i d� � � , , ; a i � 1, (6.2)

äå: where:

ad – ðîçðàõóíêîâ³ âåëè÷èíè ãåîìåòðè÷íèõ
äàíèõ (äèâ. 6.3.4);

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

�sd – ÷àñòêîâèé êîåô³ö³ºíò, ùî âðàõîâóº
íåâèçíà÷åíîñò³:

�sd is a partial factor taking account of uncertain-
ties:

– ìîäåëþâàíí³ âïëèâó ä³é; – in modelling the effects of actions;
– ó äåÿêèõ âèïàäêàõ ó ìîäåëþâàíí³ ä³é. – in some cases, in modelling the actions.

ÏÐÈÌ²ÒÊÀ. Â á³ëüø çàãàëüíîìó âèïàäêó âïëèâè ä³é
çàëåæàòü â³ä âëàñòèâîñòåé ìàòåð³àëó.

NOTE In a more general case the effects of actions de-
pend on material properties.

(2) Ó á³ëüøîñò³ âèïàäê³â ìîæóòü áóòè çðîáëåí³
òàê³ ñïðîùåííÿ:

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

 �E E Fd F i rep i d� � , , ; a i � 1, (6.2a)

äå: with:

� � �F i Sd f i, ,� � (6.2b)

ÏÐÈÌ²ÒÊÀ. Êîëè öå º ïðèéíÿòíèì, òîáòî êîëè
âðàõîâàí³ ãåîòåõí³÷í³ ä³¿, ÷àñòêîâ³ êîåô³ö³ºíòè �f i,
ìîæóòü áóòè çàñòîñîâàí³ äî âïëèâó îêðåìèõ ä³é àáî
ò³ëüêè îäèí â³äïîâ³äíèé êîåô³ö³ºíò �F ìîæå áóòè
ãëîáàëüíî çàñòîñîâàíèé äî ðåçóëüòàòó êîìá³íàö³¿
ä³é ç â³äïîâ³äíèìè ÷àñòêîâèìè êîåô³ö³ºíòàìè.

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

(3)P Êîëè ñë³ä ðîçð³çíÿòè ñïðèÿòëèâèé òà
íåñïðèÿòëèâèé âïëèâ ïîñò³éíèõ ä³é, ñë³ä âèêî-
ðèñòîâóâàòè äâà ð³çíèõ ÷àñòêîâèõ êîåô³ö³ºíòè
(�Gj , inf òà �Gj ,sup).

(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 (�Gj , inf and �Gj ,sup).

(4) Äëÿ íåë³í³éíîãî ðîçðàõóíêó (òîáòî êîëè
çâ’ÿçîê ì³æ ä³ÿìè òà ¿õ ðåçóëüòàòîì íå º ë³í³é-
íèì) ìîæóòü áóòè ðîçãëÿíóòèìè òàê³ ñïðîùåí³
ïðàâèëà ó âèïàäêó îäí³º¿ ïåðåâàæàþ÷î¿ ä³¿:

(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) êîëè ðåçóëüòàò ä³¿ çá³ëüøóºòüñÿ á³ëüøå
ñàìî¿ ä³¿, ñë³ä âèêîðèñòîâóâàòè ÷àñòêîâèé êîå-
ôiö³ºíò �F äî ðåïðåçåíòàòèâíî¿ âåëè÷èíè ä³¿.

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

b) êîëè ðåçóëüòàò ä³¿ çá³ëüøóºòüñÿ ìåíøå
ñàìî¿ ä³¿, ñë³ä âèêîðèñòîâóâàòè ÷àñòêîâèé êîå-
ôiö³ºíò �F äî ðåçóëüòàòó, ùî âèêëèêàíèé ðåï-
ðåçåíòàòèâíèì çíà÷åííÿì ä³¿.

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

ÏÐÈÌ²ÒÊÀ. Çà âèíÿòêîì âèñÿ÷èõ, âàíòîâèõ òà ìåì-
áðàííèõ êîíñòðóêö³é á³ëüø³ñòü êîíñòðóêö³é àáî åëå-
ìåíò³â êîíñòðóêö³é â³äíîñèòüñÿ äî êàòåãîð³¿ a).

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

(5) Ó âèïàäêàõ, êîëè á³ëüø äîñêîíàë³ ìåòîäè
äåòàë³çîâàí³ ó â³äïîâ³äíèõ EN 1991 – EN 1999
(íàïðèêëàä, äëÿ ïîïåðåäíüî íàïðóæåíèõ êîí-
ñòðóêö³é), âîíè ïîâèíí³ âèêîðèñòîâóâàòèñü íà-
äàþ÷è ïåðåâàãó ïåðåä 6.3.2(4).

(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 Ðîçðàõóíêîâ³ âåëè÷èíè âëàñòèâîñòåé
ìàòåð³àëó àáî âèðîáó

6.3.3 Design values of material or product
properties

(1) Ðîçðàõóíêîâà âåëè÷èíà Xd âëàñòèâîñò³
ìàòåð³àëó àáî âèðîáó â çàãàëüíîìó âèãëÿä³
ìîæå áóòè âèðàæåíà, ÿê

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

Õ
X

d
k

m

� 

�

, (6.3)

äå: where:

Xk – õàðàêòåðèñòè÷íà âåëè÷èíà âëàñòèâîñò³
ìàòåð³àëó àáî âèðîáó (äèâ. 4.2(3));

Xk is the characteristic value of the material or
product property (see 4.2(3));


 – ñåðåäíÿ âåëè÷èíà ïåðåâîäíîãî êîåôiöi-
ºíòà, ÿêèé âðàõîâóº


 is the mean value of the conversion factor tak-
ing into account

– îá’ºìíèé òà ìàñøòàáíèé ôàêòîðè, – volume and scale effects,
– âïëèâ âîëîãîñò³ òà òåìïåðàòóðè òà – effects of moisture and temperature, and
– áóäü-ÿê³ ³íø³ â³äïîâ³äí³ ïàðàìåòðè; – any other relevant parameters;

�m – ÷àñòêîâèé êîåô³ö³ºíò äëÿ âëàñòèâîñò³
ìàòåð³àëó àáî âèðîáó, ùîá âðàõóâàòè:

�m is the partial factor for the material or product
property to take account of:

– ìîæëèâ³ñòü íåñïðèÿòëèâîãî â³äõèëåííÿ
âëàñòèâîñò³ ìàòåð³àëó àáî âèðîáó â³ä ¿õ
õàðàêòåðèñòè÷íî¿ âåëè÷èíè;

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

– âèïàäêîâó ÷àñòêó ïåðåâîäíîãî êîåô³ö³ºíòà
 . – the random part of the conversion factor 
 .

(2) ßê àëüòåðíàòèâà, ó â³äïîâ³äíèõ âèïàäêàõ
ïåðåâîäíèé êîåô³ö³ºíò 
ìîæå:

(2) Alternatively, in appropriate cases, the conver-
sion factor 
may be:

– áóòè íåÿâíî âðàõîâàíèì ó ðàìêàõ ñàìî¿
õàðàêòåðèñòè÷íî¿ âåëè÷èíè àáî

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

– âèêîðèñòîâóâàòè �M çàì³ñòü �m (äèâ. ôîð-
ìóëó (6.6b)).

– by using �M instead of �m (see expression
(6.6b)).

ÏÐÈÌ²ÒÊÀ. Ðîçðàõóíêîâà âåëè÷èíà ìîæå âñòàíîâ-
ëþâàòèñü òàêèìè çàñîáàìè, ÿê:

NOTE The design value can be established by such
means as:

– åìï³ðè÷íèìè çàëåæíîñòÿìè ç âèì³ðÿíèìè ô³çè÷-
íèìè âëàñòèâîñòÿìè àáî

– empirical relationships with measured physical
properties, or

– ç õ³ì³÷íîãî ñêëàäó àáî – with chemical composition, or

– ç ïîïåðåäíüîãî äîñâ³äó àáî – from previous experience, or

– ç âåëè÷èíè, ùî íàäàíà â ªâðîïåéñüêèõ ñòàí-
äàðòàõ àáî ³íøèõ â³äïîâ³äíèõ äîêóìåíòàõ.

– from values given in European Standards or other
appropriate documents.

6.3.4 Ðîçðàõóíêîâ³ âåëè÷èíè ãåîìåòðè÷íèõ
äàíèõ

6.3.4 Design values of geometrical data

(1) Ðîçðàõóíêîâ³ âåëè÷èíè ãåîìåòðè÷íèõ äàíèõ,
òàê³ ÿê ðîçì³ðè åëåìåíò³â, ùî âèêîðèñòîâóþòüñÿ
äëÿ îö³íêè âïëèâó ä³é òà/àáî îïîðó, ìîæóòü áóòè
ïðåäñòàâëåíèìè íîì³íàëüíèìè çíà÷åííÿìè:

(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:

a ad nom� (6.4)

(2)P Êîëè âïëèâ â³äõèëåíü â ãåîìåòðè÷íèõ äàíèõ
(íàïðèêëàä, íåòî÷í³ñòü ó ïðèêëàäàíí³ íàâàí-
òàæåííÿ àáî ðîçì³ùåííÿ îïîð) íà íàä³éí³ñòü
êîíñòðóêö³¿ º çíà÷íèì (íàïðèêëàä, âïëèâ äðó-
ãîãî ïîðÿäêó), òî ðîçðàõóíêîâ³ âåëè÷èíè ãåî-
ìåòðè÷íèõ äàíèõ ïîâèíí³ áóòè âèçíà÷åíèìè:

(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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a a ad nom� � 	 , (6.5)

äå: where:

	a âðàõîâóº: 	a takes account of:
– ìîæëèâ³ñòü íåñïðèÿòëèâèõ â³äõèëåíü â³ä õà-

ðàêòåðèñòè÷íèõ àáî íîì³íàëüíèõ âåëè÷èí;
– the possibility of unfavourable deviations from

the characteristic or nominal values;
– ñóêóïíèé ðåçóëüòàò îäíî÷àñíîãî âèíèêíåí-

íÿ äåê³ëüêîõ ãåîìåòðè÷íèõ â³äõèëåíü.
– the cumulative effect of a simultaneous occur-

rence of several geometrical deviations.

ÏÐÈÌ²ÒÊÀ 1. ad ìîæå òàêîæ ïðåäñòàâëÿòè ãåîìåò-

ðè÷í³ íåäîñêîíàëîñò³, äå anom � 0 (òîáòî, 	a � 0).

NOTE 1 ad can also represent geometrical imperfec-

tions where anom � 0 (i.e., 	a � 0).

ÏÐÈÌ²ÒÊÀ 2. Êîëè â³äïîâ³äí³ EN 1991 – EN 1999
ïåðåäáà÷àþòü äîäàòêîâ³ óìîâè.

NOTE 2 Where relevant, EN 1991 to EN 1999 provide
further provisions.

(3) Âïëèâ ³íøèõ â³äõèëåíü îõîïëþºòüñÿ ÷àñò-
êîâèìè êîåô³ö³ºíòàìè

(3) Effects of other deviations should be covered
by partial factors

– ç áîêó ä³¿ (�F ) òà/àáî – on the action side (�F ), and/or
– ç áîêó ì³öíîñò³ (�M ). – resistance side (�M ).

ÏÐÈÌ²ÒÊÀ. Äîïóñêè, âèçíà÷åí³ ó â³äïîâ³äíèõ ñòàí-
äàðòàõ ùîäî çâåäåííÿ, íàâåäåí³ â EN 1990 –
EN 1999.

NOTE Tolerances are defined in the relevant stan-
dards on execution referred to in EN 1990 to
EN 1999.

6.3.5 Ðîçðàõóíêîâà ì³öí³ñòü 6.3.5 Design resistance

(1) Ðîçðàõóíêîâà ì³öí³ñòü Rd ìîæå âèðàæàòèñü
ó òàê³é ôîðì³:

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

 �R R X R
X

d
Rd

d i d
Rd

i
k i

m i
d� �

�
�
�

��

�
�
�

��

1 1

� �



�
,

,

,
; ;a a i � 1, (6.6)

äå: where:

�Rd – ÷àñòêîâèé êîåô³ö³ºíò, ÿêèé îõîïëþº
íåâèçíà÷åí³ñòü ó ìîäåë³ îïîðó, ïëþñ ãåîìåò-
ðè÷í³ â³äõèëåííÿ, ÿêùî âîíè çìîäåëüîâàí³ íå
äåòàëüíî (äèâ. 6.3.4(2));

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

Xd i, – ðîçðàõóíêîâà âåëè÷èíà âëàñòèâîñò³
ìàòåð³àëó ³.

Xd i, is the design value of material property i.

(2) Ìîæóòü áóòè çðîáëåí³ òàê³ ñïðîùåííÿ ôîð-
ìóëè (6.6):

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

R R
X

d i
k

M i
d�

�
�
�

��

�
�
�

��



� ,
; a i � 1, (6.6a)

äå where:

� � �M i Rd m i, ,� � (6.6b)

ÏÐÈÌ²ÒÊÀ. 
iìîæå áóòè âêëþ÷åíèì äî �M i, , äèâ.

6.3.3.(2)

NOTE 
i may be incorporated in �M i, , see 6.3.3.(2).

(3) Íà â³äì³íó â³ä ôîðìóëè (6.6à) ðîçðàõóí-
êîâèé îï³ð ìîæå áóòè îòðèìàíèé áåçïîñåðåä-
íüî ç õàðàêòåðèñòè÷íîãî çíà÷åííÿ îïîðó ìàòå-
ð³àëó àáî âèðîáó áåç äåòàëüíîãî âèçíà÷åííÿ
ðîçðàõóíêîâèõ âåëè÷èí äëÿ îêðåìèõ áàçîâèõ
ïåðåì³ííèõ, âèêîðèñòîâóþ÷è:

(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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R
R

d
k

M

�
�

. (6.6ñ)

ÏÐÈÌ²ÒÊÀ. Öå ïðèäàòíå äëÿ åëåìåíò³â àáî
âèðîá³â, ùî âèãîòîâëåí³ ç îäíîð³äíîãî ìàòåð³àëó
(íàïðèêëàä, ñòàë³), à òàêîæ âèêîðèñòàíå ó âçàºìî-
çâ’çêó ç äîäàòêîì D "Ïðîåêòóâàííÿ çà äîïîìîãîþ
âèïðîáóâàíü".

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) Íà â³äì³íó â³ä ôîðìóë (6.6à) òà (6.6ñ), äëÿ
êîíñòðóêö³é àáî åëåìåíò³â êîíñòðóêö³é, ùî
ðîçðàõîâóþòüñÿ ç âèêîðèñòàííÿì íåë³í³éíèõ
ìåòîä³â, òà ùî ñêëàäàþòüñÿ ç á³ëüø í³æ îäíîãî
ìàòåð³àëó àáî äå âëàñòèâîñò³ ´ðóíò³â âêëþ÷åí³
äî ðîçðàõóíêîâîãî îïîðó, äëÿ ðîçðàõóíêîâîãî
îïîðó ìîæå âèêîðèñòîâóâàòèñü òàêà ôîðìóëà:

(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:

R R X Xd
M

k i k i i
m

m i
d�

�
�
�

��

�
�
�

��
�

1

1
1 1 1

1

�

 


�

�,
, , ( )

,

,
; ; a , (6.6d)

ÏÐÈÌ²ÒÊÀ. Ó äåÿêèõ âèïàäêàõ ðîçðàõóíêîâèé îï³ð
ìîæå âñòàíîâëþâàòèñÿ áåçïîñåðåäíüî, ïðèéìàþ÷è
÷àñòêîâ³ êîåô³ö³ºíòè äî ïîêàçíèê³â îêðåìîãî îïîðó,
ÿê³ îáóìîâëåí³ âëàñòèâîñòÿì ìàòåð³àëó.

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 Ãðàíè÷í³ ñòàíè çà íåñó÷îþ çäàòí³ñòþ 6.4 Ultimate limit states

6.4.1 Çàãàëüí³ ïîëîæåííÿ 6.4.1 General

(1)Ð Ïîâèíí³ ïåðåâ³ðÿòèñÿ òàê³ ãðàíè÷í³ ñòàíè
çà íåñó÷îþ çäàòí³ñòþ:

(1)P The following ultimate limit states shall be
verified as relevant:

a) EQU: Âòðàòà ñòàòè÷íî¿ ð³âíîâàãè êîíñòðóêö³¿
àáî áóäü-ÿêî¿ ¿¿ ÷àñòèíè, ùî ðîçãëÿäàºòüñÿ â
ÿêîñò³ æîðñòêîãî ò³ëà, äå:

a) EQU: Loss of static equilibrium of the structure
or any part of it considered as a rigid body, where:

– íåçíà÷í³ âàð³àö³¿ ó âåëè÷èí³ àáî ïðîñòîðî-
âîìó ðîçòàøóâàíí³ ä³é äëÿ îêðåìî¿ ïåðøî-
ïðè÷èíè º çíà÷íèìè òà

– minor variations in the value or the spatial dis-
tribution of actions from a single source are
significant, and

– ì³öí³ñòü êîíñòðóêòèâíèõ ìàòåð³àë³â àáî
´ðóíòó çàãàëîì íå êîíòðîëþºòüñÿ;

– the strengths of construction materials or
ground are generally not governing;

b) STR: Â’ÿçêå ðóéíóâàííÿ àáî íàäì³ðíà äå-
ôîðìàö³ÿ êîíñòðóêö³¿ àáî êîíñòðóêòèâíèõ åëå-
ìåíò³â, âêëþ÷àþ÷è ôóíäàìåíòè, ïàë³, ñò³íè ï³ä-
âàë³â òîùî, äå êîíòðîëþºòüñÿ ì³öí³ñòü ìàòå-
ð³àë³â êîíñòðóêö³é;

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: Â’ÿçêå ðóéíóâàííÿ àáî íàäì³ðíà äå-
ôîðìàö³ÿ ´ðóíòó, äå ì³öí³ñòü ´ðóíòó àáî ñêåë³
äóæå ñóòòºâà äëÿ çàáåçïå÷åííÿ îïîðó;

c) GEO: Failure or excessive deformation of
the ground where the strengths of soil or rock are
significant in providing resistance;

d) FAT: Ðóéíóâàííÿ âíàñë³äîê âòîìè êîíñòðóê-
ö³¿ àáî êîíñòðóêòèâíèõ åëåìåíò³â.

d) FAT: Fatigue failure of the structure or struc-
tural members.

ÏÐÈÌ²ÒÊÀ. Êîìá³íàö³¿ ä³é äëÿ ðîçðàõóíêó íà âòîìó
íàâåäåí³ â EN 1992 -EN 1999.

NOTE For fatigue design, the combinations of actions
are given in EN 1992 to EN 1999.

(2)Ð Ðîçðàõóíêîâ³ âåëè÷èíè ä³é ïîâèíí³ ïðèé-
ìàòèñÿ â³äïîâ³äíî äî äîäàòêà À.

(2)P The design values of actions shall be in
accordance with Annex A.
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6.4.2 Ïåðåâ³ðêè ñòàòè÷íî¿ ð³âíîâàãè
òà îïîðó

6.4.2 Verifications of static equilibrium
and resistance

(1)Ð Êîëè ðîçãëÿäàºòüñÿ ãðàíè÷íèé ñòàí çà
ñòàòè÷íîþ ð³âíîâàãîþ êîíñòðóêö³¿ (EQU), ñë³ä
ïåðåâ³ðèòè, ùîá:

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

E Ed dst d stb, ,� , (6.7)

äå: where:

Ed dst, – ðîçðàõóíêîâà âåëè÷èíà âïëèâó äåñòà-
á³ë³çóþ÷èõ ä³é;

Ed dst, is the design value of the effect of destabi-
lising actions;

Ed stb, – ðîçðàõóíêîâà âåëè÷èíà âïëèâó ñòàái-
ë³çóþ÷èõ ä³é.

Ed stb, is the design value of the effect of stabilis-
ing actions.

(2) Òàì, äå öå ïðèéíÿòíî, ôîðìóëà äëÿ ãðà-
íè÷íîãî ñòàíó ñòàòè÷íî¿ ð³âíîâàãè ìîæå äî-
ïîâíþâàòèñü äîäàòêîâèìè ÷ëåíàìè, âêëþ÷à-
þ÷è, íàïðèêëàä, êîåô³ö³ºíò òåðòÿ ì³æ æîðñò-
êèìè ò³ëàìè.

(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)Ð Êîëè ðîçãëÿäàºòüñÿ ãðàíè÷íèé ñòàí ðóé-
íóâàííÿ àáî íàäì³ðíî¿ äåôîðìàö³¿ ïåðåð³çó
åëåìåíòà àáî ç’ºäíàííÿ (STR òà/àáî GEO),
ñë³ä ïåðåâ³ðèòè, ùîá:

(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:

E Rd d� , (6.8)

äå: where:

Ed – ðîçðàõóíêîâà âåëè÷èíà âïëèâó òàêèõ ä³é,
ÿê âíóòð³øíÿ ñèëà, ìîìåíò àáî âåêòîð, ùî
ïðåäñòàâëÿº äåê³ëüêà âíóòð³øí³õ ñèë àáî ìî-
ìåíò³â;

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

Rd – ðîçðàõóíêîâà âåëè÷èíà â³äïîâ³äíîãî
îïîðó.

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

ÏÐÈÌ²ÒÊÀ 1. Ïîäðîáèö³ ùîäî ìåòîä³â STR òà GEO
íàâåäåí³ â äîäàòêó À.

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

ÏÐÈÌ²ÒÊÀ 2. Ôîðìóëà (6.8) íå îõîïëþº âñ³õ âèä³â
ïåðåâ³ðêè â³äíîñíî ïîâçäîâæíüîãî çãèíó, òîáòî ðóé-
íóâàííÿ, ùî â³äáóâàºòüñÿ òàì, äå âïëèâ äðóãîãî
ïîðÿäêó ìîæå áóòè îáìåæåíèì îïîðîì êîíñòðóêö³¿
àáî äîïóñòèìèì îïîðîì êîíñòðóêö³¿. Äèâ. EN 1992 –
EN 1999.

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 Êîìá³íàö³ÿ ä³é
(çà âèíÿòêîì ïåðåâ³ðêè íà âòîìó)

6.4.3 Combination of actions
(fatigue verifications excluded)

6.4.3.1 Çàãàëüí³ ïîëîæåííÿ 6.4.3.1 General

(1)Ð Äëÿ êîæíîãî ç âèïàäê³â êðèòè÷íîãî íàâàí-
òàæåííÿ ðîçðàõóíêîâ³ âåëè÷èíè âïëèâó ä³é
(Ed ) ñë³ä âèçíà÷àòè çàâäÿêè êîìá³íàö³¿ âåëè-
÷èí ä³é, ùî ðîçãëÿäàþòüñÿ ÿê ò³, ùî â³äáó-
âàþòüñÿ îäíî÷àñíî.

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

(2) Êîæíà êîìá³íàö³ÿ ä³é ìàº âêëþ÷àòè: (2) Each combination of actions should include:
– ïðîâ³äíó ïåðåì³ííó ä³þ àáî – a leading variable action, or
– âèïàäêîâó ä³þ. – an accidental action.
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(3) Êîìá³íàö³¿ ä³é ïîâèíí³ â³äïîâ³äàòè ïîëî-
æåííÿì â³ä 6.4.3.2 äî 6.4.3.4.

(3) The combinations of actions should be in ac-
cordance with 6.4.3.2 to 6.4.3.4.

(4)Ð Êîëè ðåçóëüòàòè ïåðåâ³ðêè äóæå ÷óòëèâ³
äî âàð³àö³é âåëè÷èí ì³ñöÿ ðîçòàøóâàííÿ
ïîñò³éíèõ ä³é íà êîíñòðóêö³¿, íåñïðèÿòëèâ³ òà
ñïðèÿòëèâ³ ÷àñòèíè ö³º¿ ä³¿ ñë³ä ðîçãëÿäàòè ÿê
îêðåì³ ä³¿.

(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.

ÏÐÈÌ²ÒÊÀ. Öå çàçâè÷àé âèêîðèñòîâóºòüñÿ ïðè
ïåðåâ³ðö³ ñòàòè÷íî¿ ð³âíîâàãè òà àíàëîã³÷íèõ ãðà-
íè÷íèõ ñòàí³â, äèâ. 6.4.2(2).

NOTE This applies in particular to the verification of
static equilibrium and analogous limit states, see
6.4.2(2).

(5) Äå äåê³ëüêà âïëèâ³â îäí³º¿ ä³¿ (íàïðèêëàä,
çãèíàëüíèé ìîìåíò ³ íîðìàëüíà ñèëà â³ä âëàñ-
íî¿ âàãè) íå ïîâí³ñòþ êîðåëþþòüñÿ, ÷àñòêîâèé
êîåô³ö³ºíò, ùî çàñòîñîâóºòüñÿ äî áóäü-ÿêîãî
ñïðèÿòëèâîãî êîìïîíåíòà, ìîæå áóòè çìåíøå-
íèì.

(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.

ÏÐÈÌ²ÒÊÀ. Äëÿ îòðèìàííÿ äîäàòêîâèõ ðåêîìåí-
äàö³é ³ç ö³º¿ òåìè äèâ. ñòàòò³ ùîäî âåêòîðíèõ âïëè-
â³â â EN 1992 – EN 1999.

NOTE For further guidance on this topic see the
clauses on vectorial effects in EN 1992 to EN 1999.

(6) Òàì, äå öå º ñóòòºâî âàæëèâèì, ïîâèíí³
áóòè ïðèéíÿòèìè äî óâàãè âèìóøåí³ äåôîð-
ìàö³¿.

(6) Imposed deformations should be taken into
account where relevant.

ÏÐÈÌ²ÒÊÀ. Äëÿ îòðèìàííÿ äîäàòêîâèõ ðåêîìåí-
äàö³é äèâ. 5.1.2.4(Ð) òà EN 1992 -EN 1999.

NOTE For further guidance, see 5.1.2.4(P) and EN
1992 to EN 1999.

6.4.3.2 Êîìá³íàö³¿ ä³é äëÿ ñò³éêèõ àáî
ïåðåõ³äíèõ ðîçðàõóíêîâèõ ñèòóàö³é
(ôóíäàìåíòàëüí³ êîìá³íàö³¿)

6.4.3.2 Combinations of actions for
persistent or transient design situations
(fundamental combinations)

(1) Çàãàëüíèé âèãëÿä ðåçóëüòàòó ä³é ïîâèíåí
âèçíà÷àòèñÿ:

(1) The general format of effects of actions should
be:

 �E E G P Q Q j id Sd g j k j p q k q i i k i� � �� � � � � �, , , , , , ,; ; ; ;1 1 0 1 1 (6.9à)

(2) Êîìá³íàö³ÿ ðåçóëüòàòó ä³é, ùî ðîçãëÿäà-
þòüñÿ, ïîâèííà áàçóâàòèñÿ íà

(2) The combination of effects of actions to be
considered should be based on

– ðîçðàõóíêîâ³é âåëè÷èí³ ïðîâ³äíî¿ ïåðåì³í-
íî¿ ä³¿ òà

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

– ðîçðàõóíêîâèõ êîìá³íàö³éíèõ âåëè÷èíàõ ñó-
ïóòí³õ ïåðåì³ííèõ ä³é:

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

ÏÐÈÌ²ÒÊÀ. Äèâ. òàêîæ 6.4.3.2(4). NOTE See also 6.4.3.2(4).

 �E E G P Q Q j id G j k j P Q k Q i i k i� � �� � � � �, , , , , , ,; ; ; ;1 1 0 1 1 (6.9b)

(3) Êîìá³íàö³ÿ ä³é ó äóæêàõ { } â (6.9b) ìîæå
òàêîæ áóòè âèðàæåíà ÿê

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

� � � � �G j k j P Q k Q i i k i
ij

G P Q Q, , , , , , ," " " " " "� � �
��
�� 1 1 0

11

(6.10)

àáî àëüòåðíàòèâíî äëÿ STR òà GEO ãðàíè÷íèõ
ñòàí³â, ìåíø ñïðèÿòëèâà ç äâîõ òàêèõ ôîðìóë:
(6.10b)

or, alternatively for STR and GEO limit states, the
less favourable of the two following expressions:
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� � � � � �G j k j P Q k Q i i k iG P Q Q, , , , , , , ," " " " " " ( .� � �1 0 1 1 0 610a)
ij

j G j k j P Q k Q i i kG P Q Q

��
��

� � �

11

1 1 0� � � � � �, , , , , , ," " " " " " i
ij

( .610
11

b)
��
��

�

�
��

�
�
�

äå: where:

"+" – ìàº íà óâàç³ "ïîºäíàíèé ç" "+" implies "to be combined with"

–� ìàº íà óâàç³ "ñï³ëüíèé åôåêò àáî âïëèâ" � implies "the combined effect of"

� – êîåô³ö³ºíò çìåíøåííÿ äëÿ íåñïðèÿòëèâèõ
ïîñò³éíèõ ä³é G

� is a reduction factor for unfavourable permanent
actions G

ÏÐÈÌ²ÒÊÀ. Ïîäàëüøà ³íôîðìàö³ÿ äëÿ âèáîðó íà-
äàºòüñÿ â äîäàòêó A.

NOTE Further information for this choice is given in
Annex A.

(4) ßêùî çàëåæí³ñòü ì³æ ä³ÿìè òà ¿õ âïëèâîì íå
º ë³í³éíîþ, ñë³ä áåçïîñåðåäíüî âèêîðèñòîâó-
âàòè ôîðìóëè (6.9a) àáî (6.9b) â çàëåæíîñò³
â³ä â³äíîñíîãî çá³ëüøåííÿ âïëèâó ä³é ïîð³â-
íÿíî ç³ çá³ëüøåííÿì ó âåëè÷èí³ ä³é (äèâ. òàêîæ
6.3.2.(4)).

(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 Êîìá³íàö³¿ ä³é äëÿ âèïàäêîâèõ
ðîçðàõóíêîâèõ ñèòóàö³é

6.4.3.3 Combinations of actions for
accidental design situations

(1) Çàãàëüíèé âèãëÿä âïëèâó ä³é ïîâèíåí âèç-
íà÷àòèñÿ:

(1) The general format of effects of actions should
be:

� � �E E G P A or Q Q j id k j d k i k i� � �, , , , , ,; ; ; ; ;� � �1 1 2 1 1 2 1 1 (6.11a)

(2) Êîìá³íàö³ÿ ä³é ó äóæêàõ { } ìîæå âèðàæàòèñü
ÿê:

(2) The combination of actions in brackets { } can
be expressed as:

� �G P A or Q Qk j d k i k i
ij

, , , , , ," " " " " " " "� � � �
��
�� � � �1 1 2 1 1 2

11

(6.11b)

(3) Âèá³ð ì³æ � 1 1 1, ,Qk àáî � 2 1 1, ,Qk ñë³ä ñï³â-
â³äíîñèòè ç â³äïîâ³äíîþ âèïàäêîâîþ ðîçðàõóí-
êîâîþ ñèòóàö³ºþ (óäàð, ïîæåæà àáî æèòòº-
çäàòí³ñòü ï³ñëÿ âèïàäêîâî¿ ïîä³¿ àáî ñèòóàö³¿).

(3) The choice between � 1 1 1, ,Qk or � 2 1 1, ,Qk

should be related to the relevant accidental
design situation (impact, fire or survival after an
accidental event or situation).

ÏÐÈÌ²ÒÊÀ. Âêàç³âêè íàäàí³ ó â³äïîâ³äíèõ ÷àñòèíàõ
EN 1991 – EN 1999.

NOTE Guidance is given in the relevant Parts of
EN 1991 to EN 1999.

(4) Êîìá³íàö³ÿ ä³é äëÿ âèïàäêîâèõ ðîçðàõóíêî-
âèõ ñèòóàö³é ïîâèííà àáî

(4) Combinations of actions for accidental design
situations should either

– âêëþ÷àòè âëàñíå îñîáëèâó ä³þ A (ïîæåæà
àáî óäàðíà ä³ÿ) àáî

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

– ìàòè â³äíîøåííÿ äî ñèòóàö³¿ ï³ñëÿ îñîáëè-
âî¿ ïîä³¿ (A = 0).

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

Äëÿ ñèòóàö³é ïðè ïîæåæ³, êð³ì òåìïåðàòóðíîãî
âïëèâó íà âëàñòèâîñò³ ìàòåð³àëó, Ad ïîâèíåí
ïðåäñòàâëÿòè ðîçðàõóíêîâó âåëè÷èíó ïðÿìî¿
òåïëîâî¿ ä³¿ âíàñë³äîê ïîæåæ³.

For fire situations, apart from the temperature
effect on the material properties, Ad should rep-
resent the design value of the indirect thermal
action due to fire.
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6.4.3.4 Êîìá³íàö³¿ ä³é äëÿ ñåéñì³÷íèõ
ðîçðàõóíêîâèõ ñèòóàö³é

6.4.3.4 Combinations of actions for seismic
design situations

(1) Çàãàëüíèé âèãëÿä âïëèâó ä³é ïîâèíåí âèç-
íà÷àòèñÿ:

(1) The general format of effects of actions should
be:

 �E E G P A Q j id k j Ed i k i� � �, , ,; ; ; ;� 2 1 1 (6.12a)

(2) Êîìá³íàö³ÿ ä³é ó äóæêàõ { } ìîæå áóòè âè-
ðàæåíà ÿê:

(2) The combination of actions in brackets { } can
be expressed as:

G P A Qk j Ed i k i
ij

, , ," " " " " "� � �
��
�� � 2

11

(6.12b)

6.4.4 ×àñòêîâ³ êîåô³ö³ºíòè äëÿ ä³é
òà êîìá³íàö³¿ ä³é

6.4.4 Partial factors for actions
and combinations of actions

(1) Âåëè÷èíè êîåô³ö³ºíò³â � òà � äëÿ ä³é ñë³ä
ïðèéìàòè ç EN 1991 òà ç äîäàòêà A.

(1) The values of the � and � factors for actions
should be obtained from EN 1991 and from
Annex A.

6.4.5 ×àñòêîâ³ êîåô³ö³ºíòè äëÿ ìàòåð³àë³â
òà âèðîá³â

6.4.5 Partial factors for materials and
products

(1) ×àñòêîâ³ êîåô³ö³ºíòè äëÿ âëàñòèâîñòåé ìà-
òåð³àë³â òà âèðîá³â ñë³ä ïðèéìàòè ç EN 1992 –
EN 1999.

(1) The partial factors for properties of materials
and products should be obtained from EN 1992
to EN 1999.

6.5 Ãðàíè÷í³ ñòàíè çà åêñïëóàòàö³éíîþ
ïðèäàòí³ñòþ

6.5 Serviceability limit states

6.5.1 Ïåðåâ³ðêè 6.5.1 Verifications

(1)Ð Ñë³ä ïåðåâ³ðèòè, ùîá (1)P It shall be verified that:

E Cd d� , (6.13)

äå: where:

Cd – ãðàíè÷íà ðîçðàõóíêîâà âåëè÷èíà â³äïîâ³ä-
íîãî êðèòåð³þ ç åêñïëóàòàö³éíî¿ ïðèäàòíîñò³;

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

Ed – ðîçðàõóíêîâà âåëè÷èíà ðåçóëüòàòó ä³é, ÿêà
âñòàíîâëåíà â êðèòåð³¿ åêñïëóàòàö³éíî¿ ïðè-
äàòíîñò³, ùî âèçíà÷åíà íà îñíîâ³ â³äïîâ³äíî¿
êîìá³íàö³¿.

Ed 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 Êðèòåð³¿ çà åêñïëóàòàö³éíîþ
ïðèäàòí³ñòþ

6.5.2 Serviceability criteria

(1) Äåôîðìàö³¿, ÿê³ ñë³ä âðàõóâàòè â ðàìêàõ
âèìîã åêñïëóàòàö³éíî¿ ïðèäàòíîñò³, ïîâèíí³
áóòè âèçíà÷åí³ ÿê äåòàë³çîâàíî â äîäàòêó À
â³äïîâ³äíî äî òèïó áóä³âåëü ³ ñïîðóä àáî óçãîä-
æåíî ç çàìîâíèêîì àáî â³äïîâ³äíèì Íàö³î-
íàëüíèì îðãàíîì.

(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.

ÏÐÈÌ²ÒÊÀ. Äëÿ ³íøèõ ñïåö³àëüíèõ êðèòåð³¿â åêñ-
ïëóàòàö³éíî¿ ïðèäàòíîñò³, íàïðèêëàä, òàêèõ ÿê øè-
ðèíà ðîçêðèòòÿ òð³ùèí, îáìåæåííÿ íàïðóæåííÿ àáî
íàâàíòàæåííÿ, îï³ð çñóâó, äèâ. EN 1991 – EN 1999.

NOTE For other specific serviceability criteria such as
crack width, stress or strain limitation, slip resistance,
see EN 1991 to EN 1999.
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6.5.3 Êîìá³íàö³ÿ ä³é 6.5.3 Combination of actions

(1) Êîìá³íàö³¿ ä³é, ÿê³ ñë³ä âðàõóâàòè ó â³äïî-
â³äíèõ ðîçðàõóíêîâèõ ñèòóàö³ÿõ, ïîâèíí³ â³äïî-
â³äàòè âèìîãàì ùîäî åêñïëóàòàö³éíî¿ ïðèäàò-
íîñò³ òà ïåðåâ³ðåíèì êðèòåð³ÿì åôåêòèâíîñò³.

(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) Êîìá³íàö³¿ ä³é äëÿ ãðàíè÷íèõ ñòàí³â çà
åêñïëóàòàö³éíîþ ïðèäàòí³ñòþ âèçíà÷åí³
ñèìâîë³÷íî çà äîïîìîãîþ íàñòóïíèõ ôîðìóë
(äèâ. òàêîæ 6.5.4):

(2) The combinations of actions for serviceability
limit states are defined symbolically by the follow-
ing expressions (see also 6.5.4):

ÏÐÈÌ²ÒÊÀ. Ó öèõ ôîðìóëàõ ïðèéíÿòî, ùî âñ³ ÷àñò-
êîâ³ êîåô³ö³ºíòè äîð³âíþþòü 1. Äèâ. äîäàòîê À òà
EN 1991 – EN 1999.

NOTE It is assumed, in these expressions, that all
partial factors are equal to 1. See Annex A and
EN 1991 to EN 1999.

à) Õàðàêòåðèñòè÷íà êîìá³íàö³ÿ: a) Characteristic combination:

 �E E G P Q Q j id k j k i k i� � �, , , ,; ; ; ;1 0 1 1� (6.14à)

äå êîìá³íàö³ÿ ä³é ó äóæêàõ { } (íàçâàíà ÿê õà-
ðàêòåðèñòè÷íà êîìá³íàö³ÿ) ìîæå áóòè âèðàæåíà
òàê:

in which the combination of actions in brackets { }
(called the characteristic combination), can be ex-
pressed as:

G P Q Qk j k i k i
ij

, , , ," " " " " "� � �
��
�� 1 0

11

� (6.14b)

ÏÐÈÌ²ÒÊÀ. Õàðàêòåðèñòè÷íà êîìá³íàö³ÿ, ÿê ïðà-
âèëî, âèêîðèñòîâóºòüñÿ äëÿ íåçâîðîòíèõ ãðàíè÷íèõ
ñòàí³â.

NOTE The characteristic combination is normally used
for irreversible limit states.

b) ×àñòà êîìá³íàö³ÿ: b) Frequent combination:

 �E E G P Q Q j id k j k i k i� � �, , , , ,; ; ; ;� �1 1 1 2 1 1 (6.15a)

â ÿê³é êîìá³íàö³ÿ ä³é ó äóæêàõ { } (ùî íàçè-
âàºòüñÿ ÷àñòîþ êîìá³íàö³ºþ) ìîæå áóòè âèðà-
æåíà ÿê:

in which the combination of actions in brackets { },
(called the frequent combination), can be expres-
sed as:

G P Q Qk j k i k i
ij

, , , , ," " " " " "� � �
��
�� � �1 1 1 2

11

(6.15b)

ÏÐÈÌ²ÒÊÀ. ×àñòà êîìá³íàö³ÿ, ÿê ïðàâèëî, âèêîðèñ-
òîâóºòüñÿ äëÿ çâîðîòíèõ ãðàíè÷íèõ ñòàí³â.

NOTE The frequent combination is normally used for
reversible limit states.

c) Êâàç³ïîñò³éíà êîìá³íàö³ÿ: c) Quasi-permanent combination:

 �E E G P Q j id k j i k i� � �, , ,; ; ;� 2 1 1 (6.16a)

â ÿê³é êîìá³íàö³ÿ ä³é ó äóæêàõ { } (ùî íàçèâà-
ºòüñÿ êâàç³ïîñò³éíîþ êîìá³íàö³ºþ) ìîæå áóòè
âèðàæåíà òàê:

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

G P Qk j i k i
ij

, , ," " " "� �
��
�� � 2

11

(6.16b)

äå óìîâí³ ïîçíà÷åííÿ ðîçêðèò³ â 1.6 òà 6.4.3(1). where the notation is as given in 1.6 and 6.4.3(1).

ÏÐÈÌ²ÒÊÀ. Êâàç³ïîñò³éíà êîìá³íàö³ÿ, ÿê ïðàâèëî,
âèêîðèñòîâóºòüñÿ äëÿ äîâãîòðèâàëèõ âïëèâ³â òà
çîâí³øíüîãî âèãëÿäó êîíñòðóêö³¿.

NOTE The quasi-permanent combination is normally
used for long-term effects and the appearance of the
structure.

(3) Äëÿ ðåïðåçåíòàòèâíî¿ âåëè÷èíè äëÿ ä³¿
ïîïåðåäíüîãî íàïðóæåííÿ (òîáòî Pk àáî Pm)
ñë³ä çâåðòàòèñÿ äî â³äïîâ³äíîãî ªâðîêîäó,
âðàõîâóþ÷è òèï ïîïåðåäíüîãî íàïðóæåííÿ, ùî
ðîçãëÿäàºòüñÿ.

(3) For the representative value of the prestres-
sing action (i.e. Pk or Pm), reference should be
made to the relevant design Eurocode for the type
of prestress under consideration.
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(4)P Òàì, äå öå äîö³ëüíî, ïîâèíåí ðîçãëÿäàòèñÿ
âïëèâ ä³é, ÿê³ âèêëèêàí³ âèìóøåíèìè äåôîð-
ìàö³ÿìè.

(4)P Effects of actions due to imposed deforma-
tions shall be considered where relevant.

ÏÐÈÌ²ÒÊÀ. Ó äåÿêèõ âèïàäêàõ ôîðìóëè ç (6.14)
äî (6.16) âèìàãàþòü ìîä³ô³êàö³¿. Äåòàëüí³ ïðàâèëà
íàäàí³ ó â³äïîâ³äíèõ ÷àñòèíàõ EN 1991 – EN 1999.

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 ×àñòêîâ³ êîåô³ö³ºíòè äëÿ ìàòåð³àë³â 6.5.4 Partial factors for materials

(1) Äëÿ ãðàíè÷íèõ ñòàí³â çà åêñïëóàòàö³éíîþ
ïðèäàòí³ñòþ ÷àñòêîâ³ êîåô³ö³ºíòè �m äëÿ âëàñ-
òèâîñòåé ìàòåð³àë³â ñë³ä ïðèéìàòè 1,0, ÿêùî
ò³ëüêè ³íøå íå âèçíà÷åíî â EN 1992 – EN 1999.

(1) For serviceability limit states the partial factors
�m for the properties of materials should be taken
as 1,0 except if differently specified in EN 1992
to EN 1999.
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Äîäàòîê A1
(îáîâ’ÿçêîâèé)

Annex A1
(normative)

Âèêîðèñòàííÿ äëÿ áóä³âåëü òà ñïîðóä Application for Buildings

À1.1 Îáëàñòü âèêîðèñòàííÿ A1.1 Field of application

(1) Öåé äîäàòîê À1 íàäàº ïðàâèëà òà ìåòîäè
âñòàíîâëåííÿ êîìá³íàö³é ä³é äëÿ áóä³âåëü òà
ñïîðóä. Â³í òàêîæ íàäàº ðåêîìåíäîâàí³ ðîç-
ðàõóíêîâ³ âåëè÷èíè ïîñò³éíèõ, ïåðåì³ííèõ òà
âèïàäêîâèõ ä³é òà � êîåô³ö³ºíò³â äëÿ âèêî-
ðèñòàííÿ ó ïðîåêòóâàíí³ áóä³âåëü òà ñïîðóä.

(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
� factors to be used in the design of buildings.

ÏÐÈÌ²ÒÊÀ. Âêàç³âêè ìîæóòü íàäàâàòèñü â Íàö³î-
íàëüíîìó äîäàòêó ñòîñîâíî âèêîðèñòàííÿ òàáëèö³
2.1 (ïðîåêòíèé òåðì³í åêñïëóàòàö³¿).

NOTE Guidance may be given in the National annex
with regard to the use of Table 2.1 (design working life).

À1.2 Êîìá³íàö³¿ ä³é A1.2 Combinations of actions

À1.2.1 Çàãàëüí³ ïîëîæåííÿ A1.2.1 General

(1) Âïëèâ ä³é, ÿê³ íå ìîæóòü ³ñíóâàòè îäíî÷àñíî
çàâäÿêè ô³çè÷íèì àáî ôóíêö³îíàëüíèì ïðè÷è-
íàì, íå ñë³ä ðîçãëÿäàòè ðàçîì ó êîìáiíàö³¿ ä³é.

(1) Effects of actions that cannot exist simultaneou-
sly due to physical or functional reasons should not
be considered together in combinations of actions.

ÏÐÈÌ²ÒÊÀ 1. Â çàëåæíîñò³ â³ä âèêîðèñòàííÿ, ôîð-
ìè òà ðîçòàøóâàííÿ áóä³âë³ êîìá³íàö³¿ ä³é ìîæóòü
áàçóâàòèñü íà íå á³ëüøå í³æ äâîõ ïåðåì³ííèõ ä³ÿõ.

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.

ÏÐÈÌ²ÒÊÀ 2. Òàì, äå ìîäèô³êàö³¿ À1.2.1 (2) òà
À1.2.1 (3) íåîáõ³äí³ ç ãåîãðàô³÷íèõ ïðè÷èí, âîíè
ìîæóòü ïðèçíà÷àòèñÿ â Íàö³îíàëüíîìó äîäàòêó.

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) Êîìá³íàö³¿ ä³é, ùî íàâåäåí³ â ôîðìóëàõ
(6.9à) – (6.12b), ñë³ä âèêîðèñòîâóâàòè ïðè ïå-
ðåâ³ðö³ ãðàíè÷íèõ ñòàí³â çà íåñó÷îþ çäàòí³ñòþ.

(2) The combinations of actions given in expres-
sions 6.9a to 6.12b should be used when verifying
ultimate limit states.

(3) Êîìá³íàö³¿ ä³é, ùî íàâåäåí³ â ôîðìóëàõ
(6.14à) – (6.16b), ñë³ä âèêîðèñòîâóâàòè ïðè
ïåðåâ³ðö³ ãðàíè÷íèõ ñòàí³â çà åêñïëóàòàö³éíîþ
ïðèäàòí³ñòþ.

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

(4) Êîìá³íàö³¿ ä³é, ùî âêëþ÷àþòü â ñåáå ñèëè
ïîïåðåäíüîãî íàïðóæåííÿ, ñë³ä âèêîðèñòîâó-
âàòè, ÿê öå âèçíà÷åíî â EN 1992 – EN 1999.

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

À1.2.2 Âåëè÷èíè êîåô³ö³ºíò³â� A1.2.2 Values of � factors

(1) Âåëè÷èíè êîåô³ö³ºíò³â ïîâèíí³ áóòè çàäàí³. (1) Values of factors should be specified.
ÏÐÈÌ²ÒÊÀ. Ðåêîìåíäîâàí³ âåëè÷èíè � êîåô³ö³ºí-

ò³â äëÿ á³ëüø çàãàëüíèõ ä³é ìîæóòü áóòè îòðèìàí³ ç
òàáëèö³ À1.1.

NOTE Recommended values of � factors for the more

common actions may be obtained from Table A1.1.

À1.3 Ãðàíè÷í³ ñòàíè çà íåñó÷îþ çäàòí³ñòþ A1.3 Ultimate limit states

À1.3.1 Ðîçðàõóíêîâ³ âåëè÷èíè ä³é â ïîñò³é-
íèõ òà ïåðåõ³äíèõ ðîçðàõóíêîâèõ ñèòóàö³ÿõ

A1.3.1 Design values of actions in persistent
and transient design situations

(1) Ðîçðàõóíêîâ³ âåëè÷èíè ä³é äëÿ ãðàíè÷íèõ
ñòàí³â çà íåñó÷îþ çäàòí³ñòþ â ïîñò³éíèõ òà
ïåðåõ³äíèõ ðîçðàõóíêîâèõ ñèòóàö³ÿõ (ôîðìóëè
(6.9à) – (6.10b)) ïîâèíí³ â³äïîâ³äàòè òàáëèöÿì
À1.2(À) – (Ñ).

(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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ÏÐÈÌ²ÒÊÀ. Âåëè÷èíè â òàáëèöÿõ À1.2 (À) – (Ñ)
ìîæóòü áóòè çì³íåíèìè, íàïðèêëàä, äëÿ ð³çíèõ ð³â-
í³â íàä³éíîñò³ â Íàö³îíàëüíîìó äîäàòêó (äèâ. ðîç-
ä³ë 2 òà äîäàòîê Â).

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) Ïðè âèêîðèñòàíí³ òàáëèöü À1.2(À) – À1.2(Ñ)
ó âèïàäêàõ, êîëè ãðàíè÷íèé ñòàí º äóæå ÷óòëè-
âèì äî âàð³àö³é çíà÷åííü ïîñò³éíèõ ä³é, âåðõíÿ
òà íèæíÿ õàðàêòåðèñòè÷í³ âåëè÷èíè ä³é ïîâèíí³
ïðèéìàòèñÿ ó â³äïîâ³äíîñò³ ç 4.1.2(2)Ð.

(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) Ñòàòè÷íà ð³âíîâàãà (EQU, äèâ. 6.4.1) äëÿ
áóä³âåëüíèõ êîíñòðóêö³é ïîâèííà ïåðåâ³ðÿòèñÿ
ç âèêîðèñòàííÿì ðîçðàõóíêîâèõ âåëè÷èí ä³é ó
òàáëèö³ À1.2(À).

(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) Ðîçðàõóíîê êîíñòðóêòèâíèõ åëåìåíò³â (STR,
äèâ. 6.4.1) áåç ãåîòåõí³÷íèõ ä³é ïîâèíåí áóòè
ïåðåâ³ðåíèé ç âèêîðèñòàííÿì ðîçðàõóíêîâèõ
âåëè÷èí ä³é ó òàáëèöi À1.2(Â).

(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) Ðîçðàõóíîê êîíñòðóêòèâíèõ åëåìåíò³â
(ôóíäàìåíò³â, ïàëü, ñò³í ï³äâàë³â òîùî) (STR)
âêëþ÷íî ç ãåîòåõí³÷íèìè ä³ÿìè òà îï³ð ´ðóíòó
(GEO, äèâ. 6.4.1) ïîâèíåí áóòè âèêîíàíèé ç
âèêîðèñòàííÿì îäíîãî ç òðüîõ íàñòóïíèõ
äîäàòêîâèõ ï³äõîä³â äëÿ ãåîòåõí³÷íèõ ä³é òà
ïîêàçíèê³â îïîðó â³äïîâ³äíî äî EN 1997:

(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:

Òàáëèöÿ À1.1 – Ðåêîìåíäîâàí³ âåëè÷èíè � êîåô³ö³ºíò³â äëÿ áóä³âåëü òà ñïîðóä

Ä³ÿ � � �� � �

Ïðèêëàäåí³ íàâàíòàæåííÿ íà áóä³âë³, êàòåãîð³ÿ (äèâ. EN 1991-1-1)

Êàòåãîð³ÿ À: æèòëîâ³ áóäèíêè, æèòëîâ³ ïëîù³ 0,7 0,5 0,3

Êàòåãîð³ÿ Â: îô³ñí³ ïëîù³ 0,7 0,5 0,3

Êàòåãîð³ÿ Ñ: ïëîù³ ç³áðàííÿ âåëèêî¿ ê³ëüêîñò³ ëþäåé 0,7 0,7 0,6

Êàòåãîð³ÿ D: òîðãîâåëüí³ ïëîù³ 0,7 0,7 0,6

Êàòåãîð³ÿ Å: ñêëàäè 1,0 0,9 0,8

Êàòåãîð³ÿ F: ïðî¿çíà ÷àñòèíà,
âàãà òðàíñïîðòíîãî çàñîáó � 30 êÍ 0,7 0,7 0,6

Êàòåãîð³ÿ G: ïðî¿çíà ÷àñòèíà,
30 kN < âàãà òðàíñïîðòíîãî çàñîáó � 160 kN 0,7 0,5 0,3

Êàòåãîð³ÿ Í: äàõè 0 0 0

Ñí³ãîâ³ íàâàíòàæåííÿ íà áóä³âëÿõ (äèâ. EN 1991-1-3)*

Ô³íëÿíä³ÿ, ²ñëàíä³ÿ, Íîðâåã³ÿ, Øâåö³ÿ 0,7 0,5 0,2

²íø³ êðà¿íè-÷ëåíè ªâðîïåéñüêîãî êîì³òåòó ç ñòàíäàðòèçàö³¿,
äëÿ ì³ñöü, ùî ðîçòàøîâàí³ íà âèñîò³ Í > 1000 ì íàä ð³âíåì ìîðÿ

0,7 0,5 0,2

²íø³ êðà¿íè-÷ëåíè ªâðîïåéñüêîãî êîì³òåòó ç ñòàíäàðòèçàö³¿,
äëÿ ì³ñöü, ùî ðîçòàøîâàí³ íà âèñîò³ Í � 1000 ì íàä ð³âíåì ìîðÿ

0,5 0,2 0

Â³òðîâå íàâàíòàæåííÿ íà áóä³âë³ (äèâ. EN 1991-1-4) 0,6 0,2 0

Òåìïåðàòóðà (áåç ïîæåæ³) â áóä³âëÿõ (äèâ. EN 1991-1-5) 0,6 0,5 0

ÏÐÈÌ²ÒÊÀ. Êîåô³ö³ºíòè � ìîæóòü áóòè âñòàíîâëåí³ Íàö³îíàëüíèì äîäàòêîì.

* Äëÿ êðà¿í, ÿê³ íå çãàäàí³ íèæ÷å, äèâ. â³äïîâ³äí³ ì³ñöåâ³ óìîâè
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Table A1.1 – Recommended values of� factors for buildings

Action � � �� � �

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 � values may be set by the National annex.

* For countries not mentioned below, see relevant local conditions.

Ï³äõ³ä 1: Çàñòîñîâóºòüñÿ ïðè îêðåìèõ ï³äðà-
õóíêàõ ðîçðàõóíêîâèõ âåëè÷èí ç òàáëèö³ À1.2(Ñ)
òà òàáëèö³ À1.2(Â) äëÿ ãåîòåõí³÷íèõ ä³é òàê, ÿê ³
äëÿ ³íøèõ ä³é íà/â³ä êîíñòðóêö³¿. Â çàãàëüíîìó
âèïàäêó ðîçì³ðè ôóíäàìåíò³â âèçíà÷àþòüñÿ
çà òàáëèöåþ À1.2(Ñ), à êîíñòðóêòèâíèé îï³ð
âèçíà÷àºòüñÿ çà òàáëèöåþ À1.2(Â);

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);

ÏÐÈÌ²ÒÊÀ. Ó äåÿêèõ âèïàäêàõ âèêîðèñòàííÿ öèõ
òàáëèöü º á³ëüø êîìïëåêñíèì, äèâ. EN 1997.

NOTE In some cases, application of these tables is
more complex, see EN 1997.

Ï³äõ³ä 2: Çàñòîñóâàííÿ ðîçðàõóíêîâèõ âåëè÷èí
ç òàáëèö³ À1.2(Â) äëÿ ãåîòåõí³÷íèõ ä³é òàê, ÿê ³
äëÿ ³íøèõ ä³é íà/â³ä êîíñòðóêö³¿;

Approach 2: Applying design values from Table
A1.2(B) to the geotechnical actions as well as the
other actions on/from the structure;

Ï³äõ³ä 3: Çàñòîñóâàííÿ ðîçðàõóíêîâèõ âåëè÷èí
ç òàáëèö³ À1.2(Ñ) äëÿ ãåîòåõí³÷íèõ ä³é òà îäíî-
÷àñíî âèêîðèñòàííÿ ÷àñòêîâèõ êîåô³ö³ºíò³â ç
òàáëèö³ À1.2(Â) äëÿ ³íøèõ ä³é íà/â³ä êîíñòðóêö³¿,

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,

ÏÐÈÌ²ÒÊÀ. Çàñòîñóâàííÿ ï³äõîä³â 1, 2 àáî 3 âèáè-
ðàºòüñÿ ó Íàö³îíàëüíîìó äîäàòêó.

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

(6) Çàãàëüíó ñò³éê³ñòü äëÿ áóä³âåëüíèõ ñïîðóä
(íàïðèêëàä, ñò³éê³ñòü ñõèëó, ùî ï³äòðèìóº ñïî-
ðóäó) ñë³ä ïåðåâ³ðÿòè â³äïîâ³äíî äî EN 1997.

(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) Ã³äðàâë³÷íå òà ðóéíóâàííÿ âíàñë³äîê ñïëè-
âàííÿ (íàïðèêëàä, íà äí³ êîòëîâàíó áóä³âåëüíî¿
ñïîðóäè) ñë³ä ïåðåâ³ðÿòè â³äïîâ³äíî äî 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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Òàáëèöÿ A1.2(A) – Ðîçðàõóíêîâ³ âåëè÷èíè ä³é (EQU) (Êîìïëåêò A)

Ïîñò³éí³ òà
ïåðåõ³äí³

ðîçðàõóíêîâ³
ñèòóàö³¿

Ïîñò³éí³ ä³¿
Ïðîâ³äíà

ïåðåì³ííà ä³ÿ
(*)

Ñóïóòí³ ïåðåì³íí³ ä³¿

Íåñïðèÿòëèâà Ñïðèÿòëèâà
Ãîëîâí³
(ÿêùî º)

²íø³

(â³äïîâ³äàº (6.10)) �Gj ,sup Gkj ,sup �Gj ,sup Gkj , inf �Q,1Qk,1 � �Q i i k iQ, , ,0

(*) Ïåðåì³íí³ ä³¿ – ä³¿, ðîçãëÿíóò³ â òàáëèö³ A 1.1

ÏÐÈÌ²ÒÊÀ 1. Âåëè÷èíè � ìîæóòü âñòàíîâëþâàòèñü Íàö³îíàëüíèì äîäàòêîì. Ðåêîìåíäîâàíèì

íàáîðîì âåëè÷èí � º:
�Gj ,sup = 1,10

�Gj , inf = 0,90

�Q,1 = 1,50, äå íåñïðèÿòëèâà (0 äå ñïðèÿòëèâà)

�Q i, = 1,50, äå íåñïðèÿòëèâà (0 äå ñïðèÿòëèâà)

ÏÐÈÌ²ÒÊÀ 2. Ó âèïàäêàõ, äå ïåðåâ³ðêà ñòàòè÷íî¿ ð³âíîâàãè âêëþ÷àº òàêîæ ïåðåâ³ðêó îïîðó
êîíñòðóêòèâíèõ åëåìåíò³â, ÿê àëüòåðíàòèâà äî äâîõ îêðåìèõ ïåðåâ³ðîê, ÿê³ áàçóþòüñÿ íà òàáëèöÿõ
A1.2(A) òà A1.2(B), ìîæå áóòè ïðèéíÿòà îá’ºäíàíà ïåðåâ³ðêà, ÿêà áàçóºòüñÿ íà òàáëèö³ A1.2(A),
ÿêùî öå äîçâîëåíî Íàö³îíàëüíèì äîäàòêîì, ç òàêèì íàáîðîì ðåêîìåíäîâàíèõ âåëè÷èí. Ðåêî-
ìåíäîâàí³ âåëè÷èíè ìîæóòü çì³íþâàòèñü Íàö³îíàëüíèì äîäàòêîì.

�Gj ,sup = 1,35

�Gj , inf = 1,15

�Q,1 = 1,50, äå íåñïðèÿòëèâà (0 äå ñïðèÿòëèâà)

�Q i, = 1,50, äå íåñïðèÿòëèâà (0 äå ñïðèÿòëèâà)

çà óìîâè ïðèéíÿòòÿ �Gj , inf = 1,00 îáèäâi, ÿê ñïðèÿòëèâà, òàê ³ íåñïðèÿòëèâà ÷àñòèíè ïîñò³éíèõ ä³é
íå äàþòü á³ëüø íåñïðèÿòëèâîãî ðåçóëüòàòó.

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

Persistent and
transient design

situations

Permanent actions Leading
variable action

(*)

Accompanying variable actions

Unfavourable Favourable Main (if any) Others

(Eq. 6.10) �Gj ,sup Gkj ,sup �Gj ,sup Gkj , inf �Q,1Qk,1 � �Q i i k iQ, , ,0

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

NOTE 1 The � values may be set by the National annex. The recommended set of values for � are:

�Gj ,sup =1,10

�Gj , inf = 0,90

�Q,1 = 1,50 where unfavourable (0 where favourable)

�Q i, = 1,50 where unfavourable (0 where favourable)

NOTE 2 In cases where the verification of static equilibrium also involves the resistance of structural
members, as an 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.

�Gj ,sup = 1,35

�Gj , inf = 1,15

�Q,1 = 1,50 where unfavourable (0 where favourable)

�Q i, = 1,50 where unfavourable (0 where favourable)

provided that applying �Gj , inf = 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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Òàáëèöÿ A1.2(C) – Ðîçðàõóíêîâ³ âåëè÷èíè ä³é (STR/GEO) (Êîìïëåêò C)

Ïîñò³éíà òà
ïåðåõ³äíà

ðîçðàõóíêîâà
ñèòóàö³¿

Ïîñò³éí³ ä³¿
Ïðîâ³äíà

ïåðåì³ííà ä³ÿ
(*)

Ñóïóòí³ ïåðåì³íí³ ä³¿ (*)

Íåñïðèÿòëèâà Ñïðèÿòëèâà
Ãîëîâí³
(ÿêùî º)

²íø³

(Â³äïîâ³äàº (6.10)) �Gj ,sup Gkj ,sup �Gj , inf Gkj , inf �Q,1Qk,1 � �Q i i k iQ, , ,0

(*) Ïåðåì³íí³ ä³¿ – öå òàê³, ùî ðîçãëÿíóò³ â òàáëèö³ A 1.1

ÏÐÈÌ²ÒÊÀ. Âåëè÷èíè � ìîæóòü âñòàíîâëþâàòèñü Íàö³îíàëüíèì äîäàòêîì. Ðåêîìåíäîâàíèì

êîìïëåêòîì âåëè÷èí � º:
�Gj ,sup = 1,00

�Gj , inf = 1,00

�Q,1 = 1,30, äå íåñïðèÿòëèâà (0 äå ñïðèÿòëèâà)

�Q i, = 1,30, äå íåñïðèÿòëèâà (0 äå ñïðèÿòëèâà)

Table A1.2(C) – Design values of actions (STR/GEO) (Set C)

Persistent and
transient design

situations

Permanent actions Leading
variable action

(*)

Accompanying variable actions
(*)

Unfavourable Favourable Main (if any) Others

(Eq. 6.10) �Gj ,sup Gkj ,sup �Gj , inf Gkj , inf �Q,1Qk,1 � �Q i i k iQ, , ,0

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

NOTE The � values may be set by the National annex. The recommended set of values for � are:

�Gj ,sup =1,00

�Gj , inf = 1,00

�Q,1 = 1,30 where unfavourable (0 where favourable)

�Q i, = 1,30 where unfavourable (0 where favourable)

A1.3.2 Ðîçðàõóíêîâ³ âåëè÷èíè ä³é â âèïàäêî-
âèõ òà ñåéñì³÷íèõ ðîçðàõóíêîâèõ ñèòóàö³ÿõ

A1.3.2 Design values of actions in the
accidental and seismic design situations

(1) ×àñòêîâ³ êîåô³ö³ºíòè äëÿ ä³é çà ãðàíè÷íèìè
ñòàíàìè çà íåñó÷îþ çäàòí³ñòþ â âèïàäêîâèõ òà
ñåéñì³÷íèõ ðîçðàõóíêîâèõ ñèòóàö³ÿõ (ôîðìóëè
(6.11a) äî (6.12b)), ïîâèíí³ áóòè 1,0. Âåëè÷èíè
� íàâåäåí³ â òàáëèö³ À1.1

(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. � values are given in Table A1.1.

ÏÐÈÌ²ÒÊÀ. Äëÿ ñåéñì³÷íî¿ ðîçðàõóíêîâî¿ ñèòóàö³¿
äèâ. òàêîæ EN 1998.

NOTE For the seismic design situation see also
EN 1998.

A1.4 Ãðàíè÷í³ ñòàíè çà åêñïëóàòàö³éíîþ
ïðèäàòí³ñòþ

A1.4 Serviceability limit states

A1.4.1 ×àñòêîâ³ êîåô³ö³ºíòè äëÿ ä³é A1.4.1 Partial factors for actions

(1) Äëÿ ãðàíè÷íèõ ñòàí³â çà åêñïëóàòàö³éíîþ
ïðèäàòí³ñòþ ÷àñòêîâ³ êîåô³ö³ºíòè äëÿ ä³é ïî-
âèíí³ ïðèéìàòèñÿ ð³âíèìè 1,0, ÿêùî ³íàêøå íå
âèçíà÷åíî â EN 1991 – EN 1999.

(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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Òàáëèöÿ A 1.3 – Ðîçðàõóíêîâ³ âåëè÷èíè ä³é ó âèïàäêîâèõ òà ñåéñì³÷íèõ êîìá³íàö³ÿõ ä³é

Ðîçðàõóíêîâà
ñèòóàö³ÿ

Ïîñò³éí³ ä³¿ Ïðîâ³äíà
âèïàäêîâà àáî
ñåéñì³÷íà ä³ÿ

Ñóïóòí³ ïåðåì³íí³ ä³¿ (**)

Íåñïðèÿòëèâà Ñïðèÿòëèâà
Ãîëîâí³
(ÿêùî º)

²íø³

Âèïàäêîâà (*) (â³ä-
ïîâ³äàº (6.11a/b))

Gkj ,sup Gkj , inf Ad � 11 àáî� 21 1Qk � 2, ,i k iQ

Ñåéñì³÷íà (â³ä-
ïîâ³äàº (6.12a/b))

Gkj ,sup Gkj , inf �
I
AEK àáî Ad � 2, ,i k iQ

(*) Äëÿ âèïàäêîâèõ ðîçðàõóíêîâèõ ñèòóàö³é ãîëîâíà ïåðåì³ííà ä³ÿ ìîæå áóòè âçÿòà ç³ ñâîºþ ÷àñòîþ
àáî, ÿê â êîìá³íàö³¿ ñåéñì³÷íèõ ä³é, ñâîºþ êâàç³ïîñò³éíîþ âåëè÷èíîþ. Âèá³ð çä³éñíþºòüñÿ â³ä-
ïîâ³äíî äî Íàö³îíàëüíîãî äîäàòêà â çàëåæíîñò³ â³ä â³äïîâ³äíî¿ âèïàäêîâî¿ ä³¿, ùî ðîçãëÿäàºòüñÿ.
Äèâ. òàêîæ EN 1991-1-2.

(**) Ïåðåì³íí³ ä³¿ – öå òàê³, ùî ðîçãëÿíóò³ â òàáëèö³ 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
seismic action

Accompanying variable actions
(**)

Unfavourable Favourable Main (if any) Others

Accidental (*)
(Eq. 6.11a/b)

Gkj ,sup Gkj , inf Ad � 11 àáî� 21 1Qk � 2, ,i k iQ

Seismic
(Eq. 6.12a/b)

Gkj ,sup Gkj , inf �
I
AEK or Ad � 2, ,i k iQ

(*) 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.

Òàáëèöÿ A1.4 – Ðîçðàõóíêîâ³ âåëè÷èíè ä³é äëÿ âèêîðèñòàííÿ â êîìá³íàö³ÿõ ä³é

Êîìá³íàö³ÿ
Ïîñò³éí³ ä³¿ Gd Ïåðåì³íí³ ä³¿ Qd

Íåñïðèÿòëèâà Ñïðèÿòëèâà Ïðîâ³äíà ²íø³

Õàðàêòåðèñòè÷íà Gkj ,sup Gkj , inf Qk,1 � 0, ,i k iQ

×àñòà Gkj ,sup Gkj , inf � 1 1 1, ,Qk � 2, ,i k iQ

Êâàç³ïîñò³éíà Gkj ,sup Gkj , inf � 2 1 1, ,Qk � 2, ,i k iQ

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

Combination
Permanent actions Gd Variable actions Qd

Unfavourable Favourable Leading Others

Characteristic Gkj ,sup Gkj , inf Qk,1 � 0, ,i k iQ

Frequent Gkj ,sup Gkj , inf � 1 1 1, ,Qk � 2, ,i k iQ

Quasi-permanent Gkj ,sup Gkj , inf � 2 1 1, ,Qk � 2, ,i k iQ
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A1.4.2 Êðèòåð³¿ åêñïëóàòàö³éíî¿
ïðèäàòíîñò³

A1.4.2 Serviceability criteria

(1) Ãðàíè÷í³ ñòàíè çà åêñïëóàòàö³éíîþ ïðè-
äàòí³ñòþ â áóä³âëÿõ òà ñïîðóäàõ ïîâèíí³ âðà-
õîâóâàòè êðèòåð³¿, ÿê³, íàïðèêëàä, â³äíîñÿòüñÿ
äî æîðñòêîñò³ ïåðåêðèòòÿ, ð³çíèõ ïîâåðõîâèõ
ð³âí³â, êîëèâàííÿ ïîâåðõ³â òà/àáî êîëèâàííÿ
ñïîðóäè òà æîðñòêîñò³ äàõó. Êðèòåð³¿ æîðñò-
êîñò³ ìîæóòü âèðàæàòèñü ó âèãëÿä³ óìîâ îáìå-
æåíü äëÿ âåðòèêàëüíîãî â³äõèëåííÿ ³ â³áðàö³é.
Êðèòåð³¿ êîëèâàíü ìîæóòü âèðàæàòèñü ó âèã-
ëÿä³ óìîâ îáìåæåíü äëÿ ãîðèçîíòàëüíèõ ïåðå-
ì³ùåíü.

(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) Êðèòåð³¿ åêñïëóàòàö³éíî¿ ïðèäàòíîñò³ ïî-
âèíí³ áóòè ïðèçíà÷åí³ äëÿ êîæíîãî ïðîåêòó òà
óçãîäæåí³ ç çàìîâíèêîì.

(2) The serviceability criteria should be specified
for each project and agreed with the client.

ÏÐÈÌ²ÒÊÀ. Êðèòåð³¿ åêñïëóàòàö³éíî¿ ïðèäàòíîñò³
ìîæóòü áóòè âñòàíîâëåí³ ó Íàö³îíàëüíîìó äîäàòêó.

NOTE The serviceability criteria may be defined in the
National annex.

(3)P Êðèòåð³¿ åêñïëóàòàö³éíî¿ ïðèäàòíîñò³ äëÿ
äåôîðìàö³é òà â³áðàö³é ñë³ä âèçíà÷àòè:

(3)P The serviceability criteria for deformations
and vibrations shall be defined:

– â çàëåæíîñò³ â³ä ïðèçíà÷åííÿ; – depending on the intended use;
– âðàõîâóþ÷è âèìîãè åêñïëóàòàö³éíî¿ ïðè-

äàòíîñò³ â³äïîâ³äíî äî 3.4 ;
– in relation to the serviceability requirements in

accordance with 3.4;
– íåçàëåæíî â³ä ìàòåð³àë³â äëÿ îïîð êîíñò-

ðóêòèâíîãî åëåìåíòà.
– independently of the materials used for sup-

porting structural member.

A1.4.3 Äåôîðìàö³¿ òà ãîðèçîíòàëüí³
ïåðåì³ùåííÿ

A1.4.3 Deformations and horizontal
displacements

(1) Âåðòèêàëüí³ òà ãîðèçîíòàëüí³ äåôîðìàö³¿
ïîâèíí³ ðîçðàõîâóâàòèñÿ ó â³äïîâ³äíîñò³ ç
EN 1992 – EN 1999 ç âèêîðèñòàííÿì â³äïî-
â³äíèõ êîìá³íàö³¿ ä³é çã³äíî ç ôîðìóëàìè
(6.14a) – (6.16b), áåðó÷è äî óâàãè âèìîãè åêñ-
ïëóàòàö³éíî¿ ïðèäàòíîñò³, ÿê³ íàäàí³ â 3.4(1).
Ñïåö³àëüíà óâàãà ïîâèííà ïðèä³ëÿòèñÿ ð³çíèö³
ì³æ çâîðîòíèìè òà íåçâîðîòíèìè ãðàíè÷íèìè
ñòàíàìè.

(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) Âåðòèêàëüí³ ïåðåì³ùåííÿ ñõåìàòè÷íî ïðåä-
ñòàâëåí³ íà ðèñóíêó A1.1.

(2) Vertical deflections are represented schemati-
cally in Figure. A1.1.
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wc Ïîïåðåäí³é âèãèí êîíñòðóêòèâíîãî åëå-
ìåíòà â íåíàâàíòàæåíîìó ñòàí³

wc Precamber in the unloaded structural mem-
ber

w1 Ïåðâèííà ÷àñòèíà ïåðåì³ùåííÿ â³ä ïîñ-
ò³éíîãî íàâàíòàæåííÿ ïðè â³äïîâ³äí³é êîì-
á³íàö³¿ ä³é çã³äíî ç ôîðìóëàìè (6.14à) –
(6.16b)

w1 Initial part of the deflection under permanent
loads of the relevant combination of actions
according to expressions (6.14a) to (6.16b)

w2 Äîâãîòðèâàëà ÷àñòèíà ïåðåì³ùåííÿ ï³ä
ïîñò³éíèìè íàâàíòàæåííÿìè

w2 Long-term part of the deflection under perma-
nent loads

w3 Äîäàòêîâà ÷àñòèíà ïåðåì³ùåííÿ çàâäÿêè
ïåðåì³ííèì ä³ÿì â³äïîâ³äíî¿ êîìá³íàö³¿ ä³é
çã³äíî ç ôîðìóëàìè (6.14à) – (6.16b)

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)

wtot Çàãàëüíå ïåðåì³ùåííÿ ÿê ñóìàw1,w2, ³w3 wtot Total deflection as sum of w1, w2, w3

wmax Çàëèøêîâå çàãàëüíå ïåðåì³ùåííÿ ç óðà-
õóâàííÿì ïîïåðåäíüîãî âèãèíó

wmax Remaining total deflection taking into acco-
unt the precamber

(3) ßêùî ðîçãëÿäàþòüñÿ ôóíêö³îíóâàííÿ àáî
ïîøêîäæåííÿ êîíñòðóêö³¿, àáî ¿¿ îáëèöþâàííÿ,
àáî íåíåñó÷³ åëåìåíòè (íàïðèêëàä, ïåðåãîðîä-
êè, îáëèöþâàëüí³ ïàíåë³), ïåðåâ³ðêà ïåðåìi-
ùåíü ïîâèííà âðàõóâàòè âïëèâè ïîñò³éíèõ òà
ïåðåì³ííèõ ä³é, ùî ìàþòü ì³ñöå ï³ñëÿ çàê³í÷åí-
íÿ âëàøòóâàííÿ åëåìåíòà àáî îáëèöþâàííÿ.

(3) If the functioning or damage of the structure or
to finishes, or to non-structural members (e.g.
partition walls, claddings) is being considered, the
verification for deflection should take account of
those effects of permanent and variable actions
that occur after the execution of the member or
finish concerned.

ÏÐÈÌ²ÒÊÀ. Âêàç³âêè ùîäî âèêîðèñòàííÿ ôîðìóë
(6.14à) – (6.16b) íàäàí³ â 6.5.3 òa EN 1992 -EN 1999.

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) ßêùî ðîçãëÿäàºòüñÿ çîâí³øí³é âèãëÿä êîí-
ñòðóêö³¿, ñë³ä çàñòîñîâóâàòè êâàç³ïîñò³éíó êîì-
á³íàö³þ (ôîðìóëà (6.16b)).

(4) If the appearance of the structure is being con-
sidered, the quasi-permanent combination (ex-
pression 6.16b) should be used.

(5) ßêùî ðîçãëÿäàºòüñÿ êîìôîðò äëÿ êîðèñòó-
âà÷à àáî ôóíêö³îíóâàííÿ ìàøèí òà îáëàäíàí-
íÿ, ïåðåâ³ðêà ïîâèííà âðàõóâàòè âïëèâ â³äïî-
â³äíèõ ïåðåì³ííèõ ä³é.

(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) Äîâãîòðèâàë³ äåôîðìàö³¿ âíàñë³äîê óñàäêè,
ðåëàêñàö³¿ àáî ïîâçó÷îñò³ ìàòåð³àëó ïîâèíí³
ðîçãëÿäàòèñÿ òàì, äå öå íåîáõ³äíî, à ðîçðà-
õîâóâàòè ¿õ ñë³ä, âðàõîâóþ÷è âïëèâ ïîñò³éíèõ
ä³é òà êâàç³ïîñò³éíèõ âåëè÷èí ïåðåì³ííèõ ä³é.

(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) Ãîðèçîíòàëüí³ ïåðåì³ùåííÿ ñõåìàòè÷íî
íàâåäåí³ íà ðèñóíêó À1.2.

(7) Horizontal displacements are represented
schematically in Figure A1.2.
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Ðèñóíîê À1.1 – Âèçíà÷åííÿ âåðòèêàëüíèõ ïåðå-
ì³ùåíü

Figure A1.1 – Definitions of vertical deflections



À1.4.4 Â³áðàö³¿ A1.4.4 Vibrations

(1) Äëÿ äîñÿãíåííÿ çàäîâ³ëüíî¿ â³áðàö³éíî¿
ðîáîòè áóä³âåëü ³ ñïîðóä òà ¿õ êîíñòðóêòèâíèõ
åëåìåíò³â â³äïîâ³äíî äî óìîâ åêñïëóàòàö³éíî¿
ïðèäàòíîñò³ ñåðåä ³íøèõ àñïåêò³â, ùî ðîçãëÿ-
äàþòüñÿ, ñë³ä âðàõóâàòè òàê³:

(1) To achieve satisfactory vibration behaviour
of buildings and their structural members under
serviceability conditions, the following aspects,
amongst others, should be considered:

a) êîìôîðò êîðèñòóâà÷à; a) the comfort of the user;

b) ôóíêö³îíóâàííÿ êîíñòðóêö³¿ àáî åëåìåíò³â
ñïîðóäè (íàïðèêëàä, òð³ùèíè â ïåðåãîðîäêàõ,
ïîøêîäæåííÿ îáëèöþâàííÿ, ÷óòëèâ³ñòü ñïîðóä
òà ¿õ âì³ñòó äî â³áðàö³é).

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).

²íø³ àñïåêòè ïîâèíí³ ðîçãëÿäàòèñÿ äëÿ êîæ-
íîãî ïðîåêòó òà óçãîäæóâàòèñü ç çàìîâíèêîì.

Other aspects should be considered for each pro-
ject and agreed with the client.

(2) Äëÿ òîãî, ùîá íå áóëè ïåðåâèùåí³ ãðàíè÷í³
ñòàíè çà åêñïëóàòàö³éíîþ ïðèäàòí³ñòþ êîíñò-
ðóêö³¿ àáî åëåìåíòà êîíñòðóêö³¿ âíàñë³äîê â³á-
ðàö³¿, âëàñí³ ÷àñòîòè â³áðàö³é êîíñòðóêö³¿ àáî
åëåìåíòà êîíñòðóêö³¿ ïîâèíí³ áóòè âèùèìè â³ä-
ïîâ³äíèõ âåëè÷èí, êîòð³ çàëåæàòü â³ä ïðèçíà-
÷åííÿ ñïîðóäè òà äæåðåë â³áðàö³¿, òà óçãîäæó-
âàòèñÿ ç çàìîâíèêîì òà/àáî â³äïîâ³äíèì îðãà-
íîì âëàäè.

(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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Ðèñóíîê À1.2 – Âèçíà÷åííÿ ãîðèçîíòàëüíèõ ïåðå-
ì³ùåíü

Figure A1.2 – Definition of horizontal displacements

u – çàãàëüíå ãîðèçîíòàëüíå ïåðåì³ùåííÿ â³äíîñíî
âèñîòè áóä³âë³ H;

u Overall horizontal displacement over the building
height H

ui – ãîðèçîíòàëüíå ïåðåì³ùåííÿ â³äíîñíî âèñîòè
ïîâåðõó Hi

ui Horizontal displacement over a storey height Hi



(3) ßêùî âëàñí³ ÷àñòîòè â³áðàö³é ñïîðóäè º
íèæ÷èìè çà â³äïîâ³äíó âåëè÷èíó, ñë³ä âèêî-
íàòè á³ëüø ðåòåëüíèé ðîçðàõóíîê äèíàì³÷íî¿
õàðàêòåðèñòèêè êîíñòðóêö³¿, âêëþ÷íî ç ðîçãëÿ-
äîì çàõîä³â ñòîñîâíî äåìïô³ðóâàííÿ.

(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.

ÏÐÈÌ²ÒÊÀ. Äëÿ îòðèìàííÿ ïîäàëüøèõ âêàç³âîê
äèâ. EN 1991-1-1, EN 1991-1-4 òà ISO 10137.

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

(4) Ìîæëèâ³ äæåðåëà â³áðàö³¿, ùî íåîáõ³äíî
ðîçãëÿíóòè, âêëþ÷àþòü ðóõ ï³øîõîä³â, ñèíõðî-
í³çîâàí³ ïåðåñóâàííÿ ëþäåé, ðîáîòó ìàøèí-
íîãî îáëàäíàííÿ, â³áðàö³¿ ´ðóíò³â âíàñë³äîê
äîðîæíüîãî ðóõó òà âïëèâó â³òðó. Ö³ òà ³íø³
äæåðåëà ïîâèíí³ âèçíà÷àòèñü äëÿ êîæíîãî
ïðîåêòó òà óçãîäæóâàòèñü ³ç çàìîâíèêîì.

(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.
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Äîäàòîê Â
(äîâ³äêîâèé)

Annex B
(informative)

Êåðóâàííÿ êîíñòðóêòèâíîþ íàä³éí³ñòþ
áóä³âåëü ³ ñïîðóä

Management of Structural Reliability for
Construction Works

Â1 Ñôåðà òà îáëàñòü âèêîðèñòàííÿ B1 Scope and field of application

(1) Öåé äîäàòîê íàäàº äîäàòêîâ³ âêàç³âêè äî 2.2
(Êåð³âíèöòâî ðîáîòàìè ç çàáåçïå÷åííÿ íàä³é-
íîñò³) òà äî â³äïîâ³äíèõ ñòàòåé ó EN 1991 –
EN 1999.

(1) This annex provides additional guidance to 2.2
(Reliability management) and to appropriate
clauses in EN 1991 to EN 1999.

ÏÐÈÌ²ÒÊÀ. Ïðàâèëà âñòàíîâëåííÿ â³äì³ííîñòåé ó
íàä³éíîñò³ áóëè âèçíà÷åí³ äëÿ â³äïîâ³äíèõ ï³äõîä³â
ó ªâðîêîäàõ ç ïðîåêòóâàííÿ, íàïðèêëàä, â EN 1992,
EN 1993, EN 1996, EN 1997 òà EN 1998.

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) Ï³äõ³ä, íàâåäåíèé ó öüîìó äîäàòêó, ðåêî-
ìåíäóº òàê³ ïðîöåäóðè äëÿ êåðóâàííÿ êîíñò-
ðóêòèâíîþ íàä³éí³ñòþ áóä³âåëü ³ ñïîðóä (â³ä-
íîñíî ãðàíè÷íèõ ñòàí³â çà íåñó÷îþ çäàòí³ñòþ,
çà âèíÿòêîì âòîìè):

(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) Â³äïîâ³äíî äî 2.2(5)b çàïðîâàäæåí³ êëàñè,
ùî áàçóþòüñÿ íà ïðèéíÿòèõ íàñë³äêàõ ðóéíó-
âàííÿ òà ï³ääàâàíí³ íåáåçïåö³ áóä³âåëü ³ ñïî-
ðóä. Ïðîöåäóðà, ùî äîçâîëÿº íåçíà÷íó äèôå-
ðåíö³àö³þ ÷àñòêîâèõ êîåô³ö³ºíò³â äëÿ ä³é òà
îïîðó ó â³äïîâ³äíîñò³ ç êëàñàìè, íàäàíà â ÂÇ.

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.

ÏÐÈÌ²ÒÊÀ. Êëàñèô³êàö³ÿ íàä³éíîñò³ ìîæå áóòè
ïðåäñòàâëåíà çàâäÿêè ³íäåêñàì � (äèâ. äîäàòîê Ñ),
ÿêà âðàõîâóº ïðèéíÿòíó àáî ïðèïóùåíó ñòàòèñòè÷íó
âàð³àòèâí³ñòü ó âïëèâàõ ä³é òà îïîðó ³ íåâèçíà÷å-
íîñò³ ìîäåë³.

NOTE Reliability classification can be represented
by � indexes (see Annex C) which takes account of ac-
cepted or assumed statistical variability in action ef-
fects and resistances and model uncertainties.

b) Â³äïîâ³äíî äî 2.2(5)ñ òà 2.2(5)d ïðîöåäóðà,
ùî äîçâîëÿº íåçíà÷íó äèôåðåíö³àö³þ ì³æ ð³ç-
íèìè òèïàìè áóä³âåëü ³ ñïîðóä ó âèìîãàõ ñòî-
ñîâíî ð³âí³â ÿêîñò³ ïðîåêòóâàííÿ òà ïðîöåñó
çâåäåííÿ, íàäàí³ ó Â4 òà Â5.

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.

ÏÐÈÌ²ÒÊÀ. Çàõîäè êåðóâàííÿ òà êîíòðîëþ ÿê³ñòþ
ïðè ïðîåêòóâàíí³, äåòàëüíîìó êðåñëåíí³ òà çâåäåí-
í³, ÿê³ íàäàí³ â Â4 òà Â5, ïðèçíà÷åí³ äëÿ óíèêíåííÿ
ðóéíóâàíü âíàñë³äîê íàêîïè÷åíèõ ïîìèëîê òà ãà-
ðàíò³¿ îïîðó, ïðèéíÿòîãî ïðè ïðîåêòóâàíí³.

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) Öÿ ïðîöåäóðà âèçíà÷åíà äëÿ òîãî, ùîá
ñòâîðèòè ðîáî÷³ ðàìêè ³ äîçâîëèòè, ÿêùî öå
áàæàíî, âèêîðèñòàííÿ ð³çíèõ ð³âí³â íàä³éíîñò³.

(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.

Â2 Ñèìâîëè B2 Symbols

Â öüîìó äîäàòêó âèêîðèñòîâóþòüñÿ òàê³ ñèì-
âîëè.

In this annex the following symbols apply.

KFI – êîåô³ö³ºíò, ùî âèêîðèñòîâóºòüñÿ äëÿ ä³é
ïðè äèôåðåíö³àö³¿ íàä³éíîñò³

KFI Factor applicable to actions for reliability dif-
ferentiation

� – ³íäåêñ íàä³éíîñò³ � Reliability index
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ÂÇ Äèôåðåíö³àö³ÿ íàä³éíîñò³ B3 Reliability differentiation

B3.1 Êëàñè íàñë³äê³â B3.1 Consequences classes

(1) 3 ìåòîþ äèôåðåíö³àö³¿ íàä³éíîñò³ êëàñè
íàñë³äê³â (ÑÑ) ìîæóòü âñòàíîâëþâàòèñü, ðîç-
ãëÿäàþ÷è íàñë³äêè ðóéíóâàííÿ àáî íåñïðàâíî¿
ðîáîòè êîíñòðóêö³¿, ÿê âèçíà÷åíî â òàáëèö³ Â1.

(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 given in Table B1.

Òàáëèöÿ Â1 – Âèçíà÷åííÿ êëàñ³â íàñë³äê³â

Êëàñ
íàñë³äê³â

Îïèñ
Ïðèêëàäè áóä³âåëü òà öèâ³ëüíèõ

³íæåíåðíèõ ñïîðóä

ÑÑ3

Çíà÷í³ íàñë³äêè – âòðàòè ëþäñüêîãî
æèòòÿ àáî åêîíîì³÷í³, ñîö³àëüí³ íàñë³äêè
àáî íàñë³äêè äëÿ íàâêîëèøíüîãî ñåðå-
äîâèùà º äóæå âåëèêèìè

Òðèáóíè, ãðîìàäñüê³ ñïîðóäè òà áóä³âë³,
äå íàñë³äêè ðóéíóâàííÿ ìîæóòü áóòè êðàé
íåãàòèâíèìè (íàïðèêëàä, êîíöåðòí³ çàëè)

ÑÑ2

Ñåðåäí³ íàñë³äêè – âòðàòè ëþäñüêîãî
æèòòÿ, åêîíîì³÷í³, ñîö³àëüí³ íàñë³äêè
àáî íàñë³äêè äëÿ íàâêîëèøíüîãî ñåðå-
äîâèùà º çíà÷íèìè

Æèòëîâ³ òà îô³ñí³ áóä³âë³, ãðîìàäñüê³
áóä³âë³, äå íàñë³äêè ðóéíóâàííÿ º ñåðåä-
í³ìè (íàïðèêëàä, îô³ñíà áóä³âëÿ)

ÑÑ1

Íåçíà÷í³ íàñë³äêè – âòðàòè ëþäñüêîãî
æèòòÿ, åêîíîì³÷í³, ñîö³àëüí³ íàñë³äêè
àáî íàñë³äêè äëÿ íàâêîëèøíüîãî ñåðå-
äîâèùà º ìàëèìè àáî íåçíà÷íèìè

Ñ³ëüñüêîãîñïîäàðcüê³ áóä³âë³, êóäè ëþäè,
çàçâè÷àé, íå çàõîäÿòü (íàïðèêëàä, ñêëàä-
ñüê³ ïðèì³ùåííÿ), òåïëèö³

Table B1 – Definition of consequences classes

Consequences
Class

Description
Examples of buildings and civil engineering

works

ÑÑ3
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)

ÑÑ2
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)

ÑÑ1
Low consequence for loss of human life,
and economic, social or environmental
consequences small or negligible

Agricultural buildings where people do not
normally enter (e.g. storage buildings),
greenhouses

(2) Êðèòåð³ºì äëÿ êëàñèô³êàö³¿ íàñë³äê³â º
âàæëèâ³ñòü ó â³äíîøåíí³ íàñë³äê³â ðóéíóâàííÿ
êîíñòðóêö³¿ àáî åëåìåíòà êîíñòðóêö³¿, ùî ðîç-
ãëÿäàºòüñÿ. Äèâ. ÂÇ.Ç

(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) Çàëåæíî â³ä ôîðìè êîíñòðóêö³¿ òà ïðèé-
íÿòèõ ïðîòÿãîì ïðîåêòóâàííÿ ð³øåíü îêðåì³
åëåìåíòè êîíñòðóêö³¿ ìîæóòü áóòè â³äíåñåíè-
ìè äî îäíàêîâîãî, âèùîãî àáî íèæ÷îãî êëàñó
íàñë³äê³â í³æ âñÿ êîíñòðóêö³ÿ â ö³ëîìó.

(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.

ÏÐÈÌ²ÒÊÀ. Ó äàíèé ÷àñ âèìîãè ùîäî íàä³éíîñò³
ìàþòü â³äíîøåííÿ äî êîíñòðóêòèâíèõ åëåìåíò³â
áóä³âåëü ³ ñïîðóä.

NOTE At the present time the requirements for reli-
ability are related to the structural members of the
construction works.
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Â3.2 Äèôåðåíö³àö³ÿ çà âåëè÷èíàìè � B3.2 Differentiation by � values

(1) Êëàñè íàä³éíîñò³ (RC) ìîæóòü âèçíà÷àòèñÿ
çàâäÿêè êîíöåïö³¿ ³íäåêñó íàä³éíîñò³ �.

(1) The reliability classes (RC) may be defined by
the � reliability index concept.

(2) Òðè êëàñè íàä³éíîñò³ RC1, RC2 òà RC3
ìîæóòü áóòè ïîâ’ÿçàíèìè ç òðüîìà êëàñàìè
íàñë³äê³â ÑÑ1, ÑÑ2 òà ÑÑÇ.

(2) Three reliability classes RC1, RC2 and RC3
may be associated with the three consequences
classes CC1, CC2 and CC3.

Òàáëèöÿ Â2 íàäàº ì³í³ìàëüí³ ðåêîìåíäîâàí³
âåëè÷èíè äëÿ ³íäåêñó íàä³éíîñò³, ÿêèé º ïîâ’ÿ-
çàíèì ç êëàñàìè íàä³éíîñò³ (äèâ. òàêîæ äîäà-
òîê Ñ).

(3) Table B2 gives recommended minimum
values for the reliability index associated with
reliability classes (see also annex C).

Òàáëèöÿ Â2 – Ðåêîìåíäîâàí³ ì³í³ìàëüí³ âåëè÷èíè äëÿ ³íäåêñó íàä³éíîñò³ � (ãðàíè÷í³ ñòàíè çà

íåñó÷îþ çäàòí³ñòþ)

Êëàñ íàä³éíîñò³
Ì³í³ìàëüí³ âåëè÷èíè äëÿ �

Áàçîâèé ïåð³îä çà 1 ð³ê Áàçîâèé ïåð³îä çà 50 ðîê³â

RC3 5,2 4,3

RC2 4,7 3,8

RC1 4,2 3,3

Table B2 – Recommended minimum values for reliability index � (ultimate limit states)

Reliability Class
Minimum values for �

1 year reference period 50 years reference period

RC3 5,2 4,3

RC2 4,7 3,8

RC1 4,2 3,3

ÏÐÈÌ²ÒÊÀ. Ââàæàºòüñÿ, ùî ïðîåêòóâàííÿ ç âèêî-
ðèñòàííÿì EN 1990 ç ÷àñòêîâèìè êîåô³ö³ºíòàìè,
íàäàíèìè â äîäàòêó À1 òà EN 1991 – EN 1999, çàãà-
ëîì ïðèçâåäå äî ñïîðóäè âåëè÷èíîþ � á³ëüøå í³æ
3,8 äëÿ áàçîâîãî ïåð³îäó çà 50 ðîê³â. Êëàñè íàä³é-
íîñò³ äëÿ åëåìåíò³â ñïîðóäè âèùå RC3 â öüîìó
äîäàòêó â ïîäàëüøîìó íå ðîçãëÿäàþòüñÿ, îñê³ëüêè
êîæíà ç òàêèõ êîíñòðóêö³é âèìàãàº îêðåìîãî ðîçãëÿäó.

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 � 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.

ÂÇ.Ç Äèôåðåíö³àö³ÿ çàâäÿêè çàõîäàì, ÿê³
â³äíîñÿòüñÿ äî ÷àñòêîâèõ êîåô³ö³ºíò³â

B3.3 Differentiation by measures relating
to the partial factors

(1) Îäèí ³ç øëÿõ³â ðåàë³çàö³¿ äèôåðåíö³àö³¿
íàä³éíîñò³ ïîëÿãàº ó äèôåðåíö³àö³¿ êëàñ³â êîå-
ô³ö³ºíò³â �F , ùî âèêîðèñòîâóþòüñÿ â îñíîâíèõ
êîìá³íàö³ÿõ äëÿ ïîñò³éíèõ ðîçðàõóíêîâèõ ñèòó-
àö³é. Íàïðèêëàä, äëÿ îäíàêîâèõ ð³âí³â êîíòðîþ
ïðè ïðîåêòóâàíí³ òà ³íñïåêö³é ïðè çâåäåíí³
êîåô³ö³ºíò ìíîæåííÿ KFI (äèâ. òàáëèöþ ÂÇ)
ìîæå çàñòîñîâóâàòèñü äî ÷àñòêîâèõ êîåôiöi-
ºíò³â.

(1) One way of achieving reliability differentiation
is by distinguishing classes of �F 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 KFI , see Table B3, may be
applied to the partial factors.
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Òàáëèöÿ ÂÇ – KFI êîåô³ö³ºíò äëÿ ä³é

KFI êîåô³ö³ºíò äëÿ ä³é
Êëàñ íàä³éíîñò³

RC1 RC2 RC3

KFI 0,9 1,0 1,1

Table B3 – KFI factor for actions

KFI factor for actions
Reliability class

RC1 RC2 RC3

KFI 0,9 1,0 1,1

ÏÐÈÌ²ÒÊÀ. Òàê, äëÿ êëàñó RC3 ³íø³ çàõîäè, ÿê³
îïèñàí³ â öüîìó äîäàòêó, çàçâè÷àé êðàùå âèêî-
ðèñòàííÿ êîåô³ö³ºíòà KFI . KFI ïîâèíåí âèêîðèñòî-
âóâàòèñü ò³ëüêè äëÿ íåñïðèÿòëèâèõ ä³é.

NOTE In particular, for class RC3, other measures as
described in this Annex are normally preferred to using
KFI factors. KFI should be applied only to unfavourable
actions.

(2) Äèôåðåíö³àö³ÿ íàä³éíîñò³ ìîæå òàêîæ
çàñòîñîâóâàòèñü ÷åðåç ÷àñòêîâ³ êîåô³ö³ºíòè
îïîðó �Ì . Îäíàê, ÿê ïðàâèëî, öå íå âèêî-
ðèñòîâóºòüñÿ. Âèíÿòêîì º ïåðåâ³ðêà íà âòîìó
(äèâ. EN 1993). Äèâ. òàêîæ Â6.

(2) Reliability differentiation may also be applied
through the partial factors on resistance �Ì . How-
ever, this is not normally used. An exception is in
relation to fatigue verification (see EN 1993). See
also B6.

(3) Ñóïóòí³ çàõîäè, íàïðèêëàä, ð³âåíü êîíòðîëþ
ÿêîñò³ ïðîåêòóâàííÿ òà çâåäåííÿ, ìîæå áóòè
ïîâ’ÿçàíèé ç êëàñàìè �F . Â öüîìó äîäàòêó
áóëà ïðèéíÿòà òðüîõð³âíåâà ñèñòåìà êîíò-
ðîëþ ÿêîñò³ ïðîåêòóâàííÿ òà çâåäåííÿ. Òàêîæ
º ïðèéíÿòíèì êîíòðîëü ð³âí³â ïðîåêòóâàííÿ òà
³íñïåêö³éíèõ ð³âí³â ðàçîì ç êëàñàìè íàä³éíîñò³.

(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 �F . 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) Ìîæóòü ìàòè ì³ñöå âèïàäêè (íàïðèêëàä,
ë³õòàðåâ³ ñòîâïè, ùîãëè òîùî), äå ç ìåòîþ
åêîíîì³¿ êîíñòðóêö³ÿ ìîæå ìàòè êëàñ RC1, àëå
â³äíîñèòèñÿ äî âèùèõ â³äïîâ³äíèõ ð³âí³â êîíò-
ðîëþ ïðîåêòóâàííÿ òà ³íñïåêö³é.

(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.

Â4 Äèôåðåíö³àö³ÿ êîíòðîëþ ïðîåêòóâàííÿ B4 Design supervision differentiation

(1) Äèôåðåíö³àö³ÿ êîíòðîëþ ïðîåêòóâàííÿ ñêëà-
äàºòüñÿ ç ð³çíèõ îðãàí³çàö³éíèõ çàõîä³â êîíò-
ðîëþ ÿêîñò³, ÿê³ ìîæóòü âèêîíóâàòèñü ðàçîì.
Íàïðèêëàä, âèçíà÷åííÿ ð³âíÿ êîíòðîëþ ïðîåê-
òóâàííÿ (Â4(2)) ìîæå âèêîðèñòîâóâàòèñü ðàçîì
ç ³íøèìè çàõîäàìè, íàïðèêëàä, äëÿ êëàñèô³êàö³¿
ïðîåêòóâàëüíèê³â òà êîíòðîëüíèõ îðãàí³â (Â4(3)).

(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) Òðè ìîæëèâèõ ð³âí³ êîíòðîëþ ïðîåêòóâàííÿ
(DSL) ïîêàçàí³ â òàáëèö³ Â4. Ð³âí³ êîíòðîëþ
ïðîåêòóâàííÿ ìîæóòü áóòè ïîâ’ÿçàí³ ç âèáðà-
íèì êëàñîì íàä³éíîñò³ àáî âèáðàí³ ó â³äïîâ³ä-
íîñò³ ç âàæëèâ³ñòþ êîíñòðóêö³¿ çã³äíî ç Íàö³î-
íàëüíèìè âèìîãàìè àáî ïðîåêòíèì çàâäàí-
íÿì, òà ìîæóòü âèêîíóâàòèñü ÷åðåç â³äïîâ³äí³
çàõîäè êåðóâàííÿ ÿê³ñòþ. Äèâ.2.5.

(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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Òàáëèöÿ Â4 – Ð³âí³ êåðóâàííÿ ïðîåêòíèìè ðîáîòàìè (DSL)

Ð³âí³ êîíòðîëþ
ïðîåêòóâàííÿ

Õàðàêòåðèñòèêè
Ì³í³ìàëüí³ ðåêîìåíäîâàí³ âèìîãè äëÿ ïåðåâ³ðêè
ðîçðàõóíê³â, êðåñëåíü òà òåõí³÷íèõ ñïåöèô³êàö³é

DSL3 â³äíîñíî RC3 Ðîçøèðåíèé
êîíòðîëü

Ïåðåâ³ðêà òðåòüîþ ñòîðîíîþ
Ïåðåâ³ðêà, ùî âèêîíóºòüñÿ ³íøîþ îðãàí³çàö³ºþ, àí³æ òà,
ùî âèêîíóâàëà ïðîåêòóâàííÿ

DSL2 â³äíîñíî RC2 Íîðìàëüíèé
êîíòðîëü

Ïåðåâ³ðêà ³íøèìè îñîáàìè, íà â³äì³íó â³ä òèõ, õòî ñïî-
÷àòêó í³ñ â³äïîâ³äàëüí³ñòü çà ïðîåêòóâàííÿ, òà ó â³äïî-
â³äíîñò³ ç ïðîöåäóðàìè ö³º¿ îðãàí³çàö³¿

DSL1 â³äíîñíî RC1 Íîðìàëüíèé
êîíòðîëü

Îñîáèñòà ïåðåâ³ðêà
Ïåðåâ³ðêà îñîáàìè, õòî âèêîíàâ ïðîåêòí³ ðîáîòè

Table B4 – Design supervision levels (DSL)

Design Supervision
Levels

Characteristics
Minimum recommended requirements for checking

of calculations, drawings and specifications

DSL3 relating to RC3 Extended
supervision

Third party checking:
Checking performed by an organisation different from that
which has prepared the design

DSL2 relating to RC2 Normal
supervision

Checking by different persons than those originally respon-
sible and in accordance with the procedure of the organisa-
tion

DSL1 relating to RC1 Normal
supervision

Self-checking:
Checking performed by the person who has prepared the
design

(3) Äèôåðåíö³àö³ÿ êîíòðîëþ ïðîåêòóâàííÿ
ìîæå òàêîæ âêëþ÷àòè ³ êëàñèô³êàö³þ ïðîåê-
òóâàëüíèê³â òà/àáî ³íñïåêòîð³â ïðîåêòíèõ ðîá³ò
(ïåðåâ³ðÿþ÷³, êîíòðîëüí³ îðãàíè òîùî) çàëåæ-
íî â³ä ¿õ êîìïåòåíö³¿ ³ äîñâ³äó, âíóòð³øíüî¿
îðãàí³çàö³¿, äëÿ â³äïîâ³äíîãî òèïó áóä³âåëü ³
ñïîðóä, ïðîåêòóâàííÿ ÿêèõ çä³éñíþºòüñÿ.

(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.

ÏÐÈÌ²ÒÊÀ. Òèï áóä³âåëü ³ ñïîðóä, ìàòåð³àëè òà
êîíñòðóêòèâí³ ôîðìè, ùî âèêîðèñòîâóþòüñÿ, ìî-
æóòü âïëèíóòè íà öþ êëàñèô³êàö³þ.

NOTE The type of construction works, the materials
used and the structural forms can affect this classifica-
tion.

(4) ßê àëüòåðíàòèâà, äèôåðåíö³àö³ÿ êîíòðî-
ëþ ïðîåêòóâàííÿ ìîæå âêëþ÷àòè â ñåáå á³ëüø
ðåòåëüíó, äåòàë³çîâàíó îö³íêó ïðèðîäè òà
âåëè÷èíè ä³é, ÿêèì ïîâèííà ïðîòèñòîÿòè êîí-
ñòðóêö³ÿ, àáî ñèñòåìè êîíòðîëþ ðîçðàõóíêî-
âèõ íàâàíòàæåíü, ùîá àêòèâíî àáî ïàñèâíî
êîíòðîëþâàòè (îáìåæóâàòè) ö³ ä³¿.

(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.

Â 5 ²íñïåêö³ÿ ïðîòÿãîì çâåäåííÿ B5 Inspection during execution

(1) Òðè ³íñïåêö³éíèõ ð³âí³ (IL) ìîæóòü áóòè
çàïðîâàäæåíèìè, ÿê âêàçàíî â òàáëèö³ Â5. Ö³
³íñïåêö³éí³ ð³âí³ ìîæóòü ïîâ’ÿçóâàòèñü ç êëà-
ñàìè êåðóâàííÿ ÿê³ñòþ, ùî âèáèðàþòüñÿ òà
çàïðîâàäæóþòüñÿ ÷åðåç â³äïîâ³äí³ çàõîäè
êåðóâàííÿ ÿê³ñòþ. Äèâ. 2.5. Ïîäàëüø³ âêàç³âêè

(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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íàäàþòüñÿ â â³äïîâ³äíèõ ñòàíäàðòàõ íà çâå-
äåííÿ, íà ÿê³ º ïîñèëàííÿ â EN 1992 – EN 1996
òà EN 1999.

dards referenced by EN 1992 to EN 1996 and
EN 1999.

Òàáëèöÿ Â5 – ²íñïåêö³éí³ ð³âí³ (IL)

²íñïåêö³éí³ ð³âí³ Õàðàêòåðèñòèêè Âèìîãè

IL3
Â³äíîñíî RC3

Ðîçøèðåíà ³íñïåêö³ÿ ²íñïåêö³ÿ òðåòüîþ ñòîðîíîþ

IL2
Â³äíîñíî RC2

Íîðìàëüíà ³íñïåêö³ÿ ²íñïåêö³ÿ â³äïîâ³äíî äî ïðîöåäóð îðãàí³çàö³¿

IL1
Â³äíîñíî RC1

Íîðìàëüíà ³íñïåêö³ÿ Âëàñíà ³íñïåêö³ÿ

Table B5 – Inspection levels (IL)

Inspection Levels Characteristics Requirements

IL3
Relating to RC3

Extended inspection Third party inspection

IL2
Relating to RC2

Normal inspection
Inspection in accordance with the procedures of the
organisation

IL1
Relating to RC1

Normal inspection Self inspection

ÏÐÈÌ²ÒÊÀ. ²íñïåêö³éí³ ð³âí³ âèçíà÷àþòü ïèòàííÿ,
êîòð³ ïîâèííà îõîïèòè ³íñïåêö³ÿ âèðîá³â òà çâå-
äåííÿ, âêëþ÷íî ç îá’ºìîì òà ñôåðîþ îõîïëåííÿ
³íñïåêö³¿. Òàêèì ÷èíîì, ïðàâèëà âàð³þâàòèìóòüñÿ
â³ä îäíîãî êîíñòðóêòèâíîãî ìàòåð³àëó äî ³íøîãî òà
íàäàþòüñÿ ó â³äïîâ³äíèõ ñòàíäàðòàõ ç³ çâåäåííÿ.

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.

Â6 ×àñòêîâ³ êîåô³ö³ºíòè äëÿ âëàñòèâîñòåé
îïîðó

B6 Partial factors for resistance properties

(1) ×àñòêîâèé êîåô³ö³ºíò äëÿ âëàñòèâîñò³ ìà-
òåð³àëó àáî âèðîáó ÷è îïîðó åëåìåíòà ìîæå
áóòè çìåíøåíèì, ÿêùî ³íñïåêö³éíèé êëàñ
âèùèé òîãî, ùî âèìàãàºòüñÿ â³äïîâ³äíî äî
òàáëèö³ Â5 òà/àáî âèêîðèñòîâóþòüñÿ á³ëüø
æîðñòê³ âèìîãè.

(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.

ÏÐÈÌ²ÒÊÀ. Äëÿ åôåêòèâíîñò³ ïåðåâ³ðêè çà äîïî-
ìîãîþ âèïðîáóâàíü äèâ. ðîçä³ë 5 òà äîäàòîê D.

NOTE For verifying efficiency by testing see section 5
and Annex D.

ÏÐÈÌ²ÒÊÀ. Ïðàâèëà äëÿ ð³çíèõ ìàòåð³àë³â ìîæóòü
áóòè íàäàí³ áåçïîñåðåäíüî àáî ç ïîñèëàíü â
EN 1992 – EN 1999.

NOTE Rules for various materials may be given or
referenced in EN 1992 to EN 1999.

ÏÐÈÌ²ÒÊÀ. Òàêå çìåíøåííÿ, ÿêå äîçâîëÿº, íàï-
ðèêëàä, íåâèçíà÷åíîñò³ ìîäåë³ òà âàð³àö³¿ ó ðîçìi-
ðàõ, íå º çàõîäîì äèôåðåíö³àö³¿ íàä³éíîñò³: âîíî
º ò³ëüêè êîìïåíñàö³éíèì çàõîäîì äëÿ òîãî, ùîá
ï³äòðèìóâàòè çàëåæí³ñòü ð³âíÿ íàä³éíîñò³ â³ä åôåê-
òèâíîñò³ êîíòðîëüíèõ çàõîä³â.

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.

68

ÄÑÒÓ-Í Á Â.1.2-13:2008



Äîäàòîê Ñ
(äîâ³äêîâèé)

Annex C
(informative)

Îñíîâà äëÿ ðîçðàõóíêó ÷àñòêîâîãî
êîåô³ö³ºíòà òà àíàë³çó íàä³éíîñò³

Basis for Partial Factor Design
and Reliability Analysis

Ñ1 Ñôåðà òà îáëàñòü âèêîðèñòàííÿ C1 Scope and Field of Applications

(1) Öåé äîäàòîê íàäàº ³íôîðìàö³þ òà òåîðå-
òè÷íó îñíîâó äëÿ ìåòîäó ÷àñòêîâîãî êîåôiöi-
ºíòà, îïèñàíîãî â ðîçä³ë³ 6 òà äîäàòêó À. Öåé
äîäàòîê òàêîæ çàáåçïå÷óº îñíîâó äëÿ äîäàò-
êà D òà ìàº â³äíîøåííÿ äî çì³ñòó äîäàòêà Â.

(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) Öåé äîäàòîê òàêîæ íàäàº ³íôîðìàö³þ ùîäî (2) This annex also provides information on
– ìåòîä³â âèçíà÷åííÿ êîíñòðóêòèâíî¿ íàä³é-

íîñò³;
– the structural reliability methods;

– âèêîðèñòàííÿ ìåòîäó íà îñíîâ³ íàä³éíîñò³
äëÿ âèçíà÷åííÿ çàâäÿêè êàë³áðóâàííþ ðîç-
ðàõóíêîâèõ âåëè÷èíè òà/àáî ÷àñòêîâèõ êîå-
ô³ö³ºíò³â â ðîçðàõóíêîâèõ ôîðìóëàõ;

– the application of the reliability-based method
to determine by calibration design values
and/or partial factors in the design expres-
sions;

– ôîðìàò³â ðîçðàõóíêîâî¿ ïåðåâ³ðêè â ªâðî-
êîäàõ.

– the design verification formats in the Euro-
codes.

Ñ2 Ñèìâîëè C2 Symbols

Â öüîìó äîäàòêó âèêîðèñòîâóþòüñÿ íàñòóïí³
ñèìâîëè.

In this annex the following symbols apply.

Ëàòèíñüê³ âåëèê³ ë³òåðè Latin upper case letters

Pf ³ìîâ³ðí³ñòü ðóéíóâàííÿ Pf Failure probability

P rob (. ) ³ìîâ³ðí³ñòü P rob (. ) Probability

Ps ³ìîâ³ðí³ñòü æèòòºçäàòíîñò³ Ps survival probability

Ëàòèíñüê³ ìàë³ ë³òåðè Latin lower case letters

� ãåîìåòðè÷íà õàðàêòåðèñòèêà � geometrical property

g ôóíêö³ÿ åôåêòèâíîñò³ g performance function

Ãðåöüê³ âåëèê³ ë³òåðè Greek upper case letters

! êóìóëÿòèâíà ôóíêö³ÿ ðîçïîä³ëåííÿ
ñòàíäàðòèçîâàíîãî íîðìàëüíîãî
ðîçïîä³ëåííÿ

! cumulative distribution function of the
standardised Normal distribution

Ãðåöüê³ ìàë³ ë³òåðè Greek lower case letters

�Å FORM (Ìåòîä íàä³éíîñò³ ïåðøîãî
ïîðÿäêó) êîåô³ö³ºíò æèòòºçäàòíîñò³
äëÿ ðåçóëüòàò³â ä³é

�Å FORM (First Order Reliability Method)
sensitivity factor for effects of actions

�R FORM (Ìåòîä íàä³éíîñò³ ïåðøîãî
ïîðÿäêó) êîåô³ö³ºíò æèòòºçäàòíîñò³
äëÿ îïîðó

�R FORM (First Order Reliability Method)
sensitivity factor for resistance

� ³íäåêñ íàä³éíîñò³ � reliability index

" íåâèçíà÷åí³ñòü ìîäåë³ " model uncertainty

#Õ ñåðåäíº çíà÷åííÿ Õ #Õ mean value of X

$Õ ñòàíäàðòíå â³äõèëåííÿ Õ $Õ standard deviation of X

VÕ êîåô³ö³ºíò âàð³àö³¿ X VÕ coefficient of variation of X
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ÑÇ Âñòóï C3 Introduction

(1) Ó ìåòîä³ ÷àñòêîâîãî êîåô³ö³ºíòà áàçîâ³
ïåðåì³íí³ (òîáòî ä³¿, õàðàêòåðèñòèêè îïîðó òà
ãåîìåòðè÷í³ õàðàêòåðèñòèêè) çà ðàõóíîê âèêî-
ðèñòàííÿ ÷àñòêîâèõ êîåô³ö³ºíò³â òà êîåôiöiºí-
ò³â � îòðèìóþòü â³äïîâ³äí³ ðîçðàõóíêîâ³ âåëè-
÷èíè òà âèêîíóºòüñÿ ïåðåâ³ðêà, ÿêà ìàº ãàðàí-
òóâàòè, ùî íåìàº ïåðåâèùåíèõ â³äïîâ³äíèõ
ãðàíè÷íèõ ñòàí³â. Äèâ. Ñ7.

(1) In the partial factor method the basic variables
(i.e. actions, resistances and geometrical proper-
ties) through the use of partial factors and �
factors are given design values, and a verification
made to ensure that no relevant limit state has
been exceeded. See C7.

ÏÐÈÌ²ÒÊÀ. Ðîçä³ë 6 îïèñóº ðîçðàõóíêîâ³ âåëè÷èíè
äëÿ ä³é òà ðåçóëüòàò³â ä³é, à òàêîæ ðîçðàõóíêîâ³
âåëè÷èíè õàðàêòåðèñòèê ìàòåð³àë³â, âèðîá³â òà ãåî-
ìåòðè÷íèõ äàíèõ.

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) Ó ïðèíöèï³ ÷èñåëüí³ çíà÷åííÿ äëÿ ÷àñòêî-
âèõ êîåô³ö³ºíò³â òà êîåô³ö³ºíò³â ìîæóòü âèçíà-
÷àòèñü äâîìà øëÿõàìè:

(2) In principle numerical values for partial factors
and factors can be determined in either of two
ways:

a) Íà îñíîâ³ êàë³áðóâàííÿ, âèõîäÿ÷è ç äîâãî-
ë³òí³õ åêñïåðèìåíò³â òà áóä³âåëüíèõ òðàäèö³é.

a) On the basis of calibration to a long experience
of building tradition.

ÏÐÈÌ²ÒÊÀ. Äëÿ á³ëüøîñò³ ÷àñòêîâèõ êîåô³ö³ºíò³â
òà êîåô³ö³ºíò³â , çàïðîïîíîâàíèõ â íàÿâíèõ â äàíèé
÷àñ ªâðîêîäàõ, öåé ïðèíöèï º ïðîâ³äíèì.

NOTE For most of the partial factors and the factors
proposed in the currently available Eurocodes this is
the leading Principle.

b) Íà îñíîâ³ ñòàòèñòè÷íî¿ îö³íêè åêñïåðèìåí-
òàëüíèõ äàíèõ òà ïîëüîâèõ ñïîñòåðåæåíü. (Öå
ïîâèííî âèêîíóâàòèñü ó ðàìêàõ ³ìîâ³ðí³ñíî¿
òåîð³¿ íàä³éíîñò³.)

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) Ïðè âèêîðèñòàíí³ ìåòîäó 2b) îêðåìî àáî â
êîìá³íàö³¿ ç ìåòîäîì 2à) êàë³áðóâàòè ÷àñòêîâ³
êîåô³ö³ºíòè ãðàíè÷íèõ ñòàí³â çà íåñó÷îþ çäàò-
í³ñòþ äëÿ ð³çíèõ ìàòåð³àë³â òà ä³é ñë³ä òàê, ùîá
ð³âí³ íàä³éíîñò³ äëÿ ðåïðåçåíòàòèâíèõ êîíñò-
ðóêö³é áóëè íàñò³ëüêè áëèçüêèìè, íàñê³ëüêè º
ìîæëèâèì äëÿ çàäàíîãî ³íäåêñó íàä³éíîñò³.
Äèâ. Ñ6.

(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.

Ñ4 Îãëÿä ìåòîä³â íàä³éíîñò³ C4 Overview of reliability methods

(1) Ðèñóíîê Ñ1 íàäàº ñõåìàòè÷íèé îãëÿä ð³ç-
íèõ íàÿâíèõ ìåòîä³â êàë³áðóâàííÿ ðîçðàõóí-
êîâèõ ôîðìóë äëÿ ÷àñòêîâîãî êîåô³ö³ºíòà
(ãðàíè÷í³ ñòàíè) òà â³äíîñèíè ì³æ íèìè.

(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) ²ìîâ³ðí³ñí³ êàë³áðóâàëüí³ ïðîöåäóðè äëÿ
÷àñòêîâèõ êîåô³ö³ºíò³â ìîæóòü áóòè ðîçïîäi-
ëåíèìè íà äâà ãîëîâíèõ êëàñè:

(2) The probabilistic calibration procedures for
partial factors can be subdivided into two main
classes:

– ïîâí³ñòþ ³ìîâ³ðí³ñí³ ìåòîäè (ð³âåíü III) òà – full probabilistic methods (Level III), and
– ìåòîäè íàä³éíîñò³ ïåðøîãî ïîðÿäêó (FORM)

(ð³âåíü II).
– first order reliability methods (FORM)

(Level II).

ÏÐÈÌ²ÒÊÀ 1. Ïîâí³ñòþ ³ìîâ³ðí³ñí³ ìåòîäè (ð³âåíü
III) íàäàþòü, â ïðèíöèï³, â³ðí³ â³äïîâ³ä³ íà ïîñòàâ-
ëåí³ ïèòàííÿ ñòîñîâíî íàä³éíîñò³. Ìåòîäè ð³âíÿ III
âèêîðèñòîâóþòüñÿ íå ÷àñòî ïðè êàë³áðóâàíí³ íîðì
ïðîåêòóâàííÿ, îñê³ëüêè çàçâè÷àé ïðîñòî íåäîñòàò-
íüî ñòàòèñòè÷íèõ äàíèõ.

NOTE 1 Full probabilistic methods (Level III) give in
principle correct answers to the reliability problem as
stated. Level III methods are seldom used in the cali-
bration of design codes because of the frequent lack of
statistical data.
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ÏÐÈÌ²ÒÊÀ 2. Ìåòîäè ð³âíÿ II âèêîðèñòîâóþòü äîá-
ðå âèâ÷åí³ àïðîêñèìàö³¿ òà íàäàþòü ðåçóëüòàòè, ÿê³
ïðè âèêîðèñòàíí³ â á³ëüøîñò³ êîíñòðóêòîðñüêèõ ïðè-
êëàäíèõ çàäà÷ ðîçãëÿäàþòüñÿ äîñòàòíüî òî÷íèìè.

NOTE 2 The level II methods make use of certain well
defined approximations and lead to results which for
most structural applications can be considered suffi-
ciently accurate.

(3) Â îáîõ ìåòîäàõ ð³âíÿ II ³ ð³âíÿ III ñë³ä
³äåíòèô³êóâàòè ì³ðó íàä³éíîñò³ ç â³ðîã³äí³ñòþ
³ìîâ³ðíîñò³ P Ps f� %( )1 , äå Pf – ³ìîâ³ðí³ñòü ðóé-
íóâàííÿ ñòîñîâíî ðîçãëÿíóòî¿ ôîðìè ðóéíó-
âàííÿ â ìåæàõ â³äïîâ³äíîãî áàçîâîãî ïåð³îäó.
ßêùî ï³äðàõîâàíà ³ìîâ³ðí³ñòü ðóéíóâàííÿ º
á³ëüøîþ í³æ ïîïåðåäíüî çàäàíà âåëè÷èíà P0,
òîä³ êîíñòðóêö³ÿ ïîâèííà ðîçãëÿäàòèñÿ, ÿê
íåíàä³éíà.

(3) In both the Level II and Level III methods the
measure of reliability should be identified with the
survival probability P Ps f� %( )1 , where Pf 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 P0, then the structure should
be considered to be unsafe.

ÏÐÈÌ²ÒÊÀ. "Â³ðîã³äí³ñòü ðóéíóâàííÿ" òà â³äïîâ³ä-
íèé ³íäåêñ íàä³éíîñò³ (äèâ. Ñ5) º ò³ëüêè íîì³íàëü-
íèìè çíà÷åííÿìè, ÿê³ íåîáîâ’ÿçêîâî ïðåäñòàâëÿþòü
ä³éñí³ îö³íêè ðóéíóâàííÿ, àëå âèêîðèñòîâóþòüñÿ ÿê
ðîáî÷³ âåëè÷èíè äëÿ ö³ëåé êàë³áðóâàííÿ òà ïîð³â-
íÿííÿ ð³âí³â íàä³éíîñò³ êîíñòðóêö³é.

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) ªâðîêîäè, ãîëîâíèì ÷èíîì, áàçóþòüñÿ íà
ìåòîä³ � (äèâ. ðèñóíîê Ñ1). Ìåòîä ñ àáî åêâi-
âàëåíòí³ ìåòîäè âèêîðèñòîâóâàëèñü äëÿ ïî-
äàëüøîãî ðîçâèòêó ªâðîêîä³â.

(4) The Eurocodes have been primarily based on
method� (see Figure C1). Method ñ or equivalent
methods have been used for further development
of the Eurocodes.

ÏÐÈÌ²ÒÊÀ. Ïðèêëàäîì åêâ³âàëåíòíîãî ìåòîäó º
ïðîåêòóâàííÿ çà äîïîìîãîþ âèïðîáóâàíü (äèâ.
äîäàòîê D)

NOTE An example of an equivalent method is design
assisted by testing (see annex D).
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Ðèñóíîê Ñ1 – Çàãàëüíå çîáðàæåííÿ ìåòîä³â íàä³éíîñò³

Figure C1 – Overview of reliability methods



Ñ5 ²íäåêñ íàä³éíîñò³ � C5 Reliability index �

(1) Ó ïðîöåäóðàõ ð³âíÿ II àëüòåðíàòèâíà ì³ðà
íàä³éíîñò³ óìîâíî âèçíà÷àºòüñÿ çà äîïîìîãîþ
³íäåêñó íàä³éíîñò³ �, ÿêèé ïîâ’ÿçàíèé ç Pf :

(1) In the Level II procedures, an alternative mea-
sure of reliability is conventionally defined by the
reliability index � which is related to Pf by:

Pf � %!( )� , (Ñ1)

äå !– êóìóëÿòèâíà ôóíêö³ÿ ñòàíäàðòíîãî íîð-
ìàëüíîãî ðîçïîä³ëåííÿ.
Çâ’ÿçîê ì³æ ! òà � íàâåäåíèé ó òàáëèö³ Ñ1.

where ! is the cumulative distribution function of
the standardised Normal distribution.
The relation between!and� is given in Table C1.

Òàáëèöÿ Ñ1 – Çâ’ÿçîê ì³æ � òà Pf Table C1 – Relation between � and Pf

Pf 10–1 10–2 10–3 10–4 10–5 10–6 10–7

� 13 2,32 3,09 3,72 4,27 4,75 5,20

(2) ²ìîâ³ðí³ñòü ðóéíóâàííÿ Pf ìîæå âèðàæà-
òèñü ÷åðåç ôóíêö³þ åôåêòèâíîñò³ g òàê, ùî
ââàæàºòüñÿ, ùî êîíñòðóêö³ÿ âèòðèìàº íàâàí-
òàæåííÿ áåç ðóéíóâàííÿ, ÿêùî g � 0 ³ áóäå
çðóéíîâàíà, ÿêùî g & 0 :

(2) The probability of failure Pf can be expressed
through a performance function g such that a
structure is considered to survive if g � 0 and to
fail if g & 0 :

P Prob gf � �( )0 (C.2a)

ßêùî R – îï³ð, à E – ðåçóëüòàò ä³é, ôóíêö³ÿ
åôåêòèâíîñò³ g ñòàíîâèòü:

If R is the resistance and E the effect of actions,
the performance function g is:

g R E� % (C.2b)

ç âèïàäêîâèìè âåëè÷èíàìè R, E òà g. with R, E and g random variables.

(3) ßêùî g ìàº íîðìàëüíå ðîçïîä³ëåííÿ, �
ïðèéìàºòüñÿ, ÿê:

(3) If g is Normally distributed, � is taken as:

� �
#

$
g

g

, (C.2c)

äå: where:

# g – ñåðåäíº çíà÷åííÿ g òà # g is the mean value of g, and

$ g – ñòàíäàðòíå â³äõèëåííÿ, $ g is its standard deviation,

òàê ùî: so that :

# �$g g% � 0 (C.2d)

òà and

P Prob g Prob gf g g� � � � %( ) ( )0 # �$ (C.2e)

Äëÿ ³íøèõ ðîçïîä³ë³â g ³íäåêñ � º ò³ëüêè
óìîâíîþ ì³ðîþ íàä³éíîñò³

For other distributions of g, � is only a conven-
tional measure of the reliability

P Ps f� %( )1

C6 Çàäàí³ âåëè÷èíè ³íäåêñó íàä³éíîñò³ � C6 Target values of reliability index �

(1) Çàäàí³ âåëè÷èíè äëÿ ³íäåêñó íàä³éíîñò³ �
äëÿ ð³çíèõ ðîçðàõóíêîâèõ ñèòóàö³é, à òàêîæ
äëÿ áàçîâèõ ïåð³îä³â â³ä 1 ðîêó äî 50 ðîê³â
íàâåäåí³ â òàáëèö³ C2. Âåëè÷èíè�â òàáëèö³ C2
â³äïîâ³äàþòü ð³âíÿì áåçïåêè äëÿ êîíñòðóê-
òèâíèõ åëåìåíò³â êëàñ³â íàä³éíîñò³ RC2 (äèâ.
äîäàòîê B).

(1) Target values for the reliability index � for vari-
ous design situations, and for reference periods of
1 year and 50 years, are indicated in Table C2.
The values of� in Table C2 correspond to levels of
safety for reliability class RC2 (see Annex B)
structural members.
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ÏÐÈÌ²ÒÊÀ 1. Äëÿ öèõ îá÷èñëåíü � : NOTE 1 For these evaluations of �

– äëÿ ïàðàìåòð³â ì³öíîñò³ ìàòåð³àë³â ³ êîíñòðóê-
ö³é, à òàêîæ íåâèçíà÷åíîñòåé ìîäåëåé, ÿê ïðà-
âèëî, âèêîðèñòîâóºòüñÿ ëîãíîðìàëüíèé ðîçïî-
ä³ë àáî ðîçïîä³ë Âåéíáóëëà;

– Lognormal or Weibull distributions have usually
been used for material and structural resistance pa-
rameters and model uncertainties;

– äëÿ âëàñíî¿ âàãè êîíñòðóêö³¿, ÿê ïðàâèëî, âèêî-
ðèñòîâóºòüñÿ íîðìàëüíèé ðîçïîä³ë;

– Normal distributions have usually been used for
self-weight;

– ïðè ðîçãëÿä³ ïåðåâ³ðîê, ÿê³ íå ïîâ’ÿçàí³ ç³ âòîìîþ,
äëÿ ïåðåì³ííèõ ä³é äëÿ ñïðîùåííÿ âèêîðèñòî-
âóºòüñÿ íîðìàëüíèé ðîçïîä³ë. Ðîçïîä³ë åêñòðå-
ìàëüíèõ çíà÷åíü áóâ áè á³ëüø ïðèéíÿòíèì.

– For simplicity, when considering non-fatigue verifi-
cations, Normal distributions have been used for
variable actions. Extreme value distributions would
be more appropriate.

ÏÐÈÌ²ÒÊÀ 2. Êîëè ãîëîâí³ íåâèçíà÷åíîñò³ âèêëè-
êàí³ ä³ÿìè, ùî ìàþòü ñòàòèñòè÷íî íåçàëåæí³ ùî-
ð³÷í³ ìàêñèìàëüí³ çíà÷åííÿ, òî äëÿ ³íøîãî áàçîâîãî
ïåð³îäó âåëè÷èíà � ìîæå ï³äðàõîâóâàòèñü ç âèêî-
ðèñòàííÿì íàñòóïíî¿ ôîðìóëè

NOTE 2 When the main uncertainty comes from ac-
tions that have statistically independent maxima in
each year, the values of � for a different reference
period can be calculated using the following expres-
sion:

' (! !( ) ( )� �n
n

� 1 , (C3)

äå: where:

�n – ³íäåêñ íàä³éíîñò³ çà áàçîâèé ïåð³îä çà n ðîê³â, �n is the reliability index for a reference period of n

years,

�1 – ³íäåêñ íàä³éíîñò³ çà îäèí ð³ê. �1 is the reliability index for one year.

Òàáëèöÿ C2 – Çàäàíèé ³íäåêñ íàä³éíîñò³ � äëÿ åëåìåíò³â êîíñòðóêö³¿ êëàñó RC2

Ãðàíè÷íèé ñòàí
Çàäàíèé ³íäåêñ íàä³éíîñò³

1 ð³ê 50 ðîê³â

Íåñó÷à çäàòí³ñòü 4,7 3,8

Âòîìà â³ä 1,5 äî 3,82)

Åêñïëóàòàö³éíà ïðèäàòí³ñòü (íåçâîðîòíèé) 2,9 1,5
1) äèâ. äîäàòîê B
2) Çàëåæèòü â³ä ñòóïåíÿ ìîæëèâîñò³ ïðîâåäåííÿ ³íñïåêö³é, ðåìîíò³â òà äîïóñòèìîãî óøêîäæåííÿ.

Table C2 – Target reliability index � for Class RC2 structural members1)

Limit state
Target reliability index

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) Ä³éñíà ÷àñòîòà âèïàäê³â ðóéíóâàííÿ çíà÷-
íèì ÷èíîì çàëåæèòü â³ä ëþäñüêèõ ïîìèëîê
(ëþäñüêèé ôàêòîð), êîòð³ íå ðîçãëÿäàþòüñÿ ó
ðîçðàõóíêó ÷àñòêîâîãî êîåô³ö³ºíòà (äèâ. äî-
äàòîê B). Òàêèì ÷èíîì, � íå îáîâ’ÿçêîâî çàáåç-
ïå÷óº ³íäèêàö³þ ä³éñíî¿ ÷àñòîòè ðóéíóâàííÿ
êîíñòðóêö³¿.

(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 � does not necessarily provide an indication
of the actual frequency of structural failure.
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C7 Ï³äõ³ä äî êàë³áðóâàííÿ ðîçðàõóíêîâèõ
âåëè÷èí

C7 Approach for calibration of design values

(1) Ó ìåòîä³ ïåðåâ³ðêè íàä³éíîñò³ ïðîåêòíî¿
âåëè÷èíè (äèâ. ðèñóíîê C1) ðîçðàõóíêîâ³ âåëè-
÷èíè ïîâèíí³ áóòè âèçíà÷åíèìè äëÿ âñ³õ áàçî-
âèõ ïåðåì³ííèõ. Ðîçðàõóíîê ðîçãëÿäàºòüñÿ ÿê
äîñòàòí³é, ÿêùî íå äîñÿãàþòüñÿ ãðàíè÷í³ ñòàíè
ïðè ðîçðàõóíêîâèõ âåëè÷èíàõ, ÿê³ çàïðîâàäæó-
þòüñÿ ó ðîçðàõóíêîâèõ ìîäåëÿõ. Âèêîðèñòîâó-
þ÷è óìîâí³ ïîçíà÷êè öå ìîæëèâî âèðàçèòè, ÿê:

(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:

E Rd d& , (C.4)

äå ï³äðÿäêîâèé ³íäåêñ ' 'd â³äíîñèòüñÿ äî ðîç-
ðàõóíêîâèõ âåëè÷èí. Öå ïðàêòè÷íèé øëÿõ äëÿ
ãàðàíòóâàííÿ, ùî ³íäåêñ íàä³éíîñò³ � äîð³âíþº
àáî á³ëüøèé çà çàäàíó âåëè÷èíó.

where the subscript ' 'd refers to design values.
This is the practical way to ensure that the reliabil-
ity index � is equal to or larger than the target
value.

Ed òà Rd ìîæóòü áóòè â³äîáðàæåí³ ó ÷àñòêîâî
ñèìâîëüí³é ôîðì³, ÿê:

Ed and Rd can be expressed in partly symbolic
form as:

 �E E F Fd d d d d d d� 1 2 1 2 1 2, , , , , ,� � �a a " " (C.5a)

 �R R X Xd d d d d d d� 1 2 1 2 1 2, , , , , ,� � �a a " " (C. 5b)

äå: where:

E – ðåçóëüòàò ä³¿; E is the action effect;

R – îï³ð; R is the resistance;

F – ä³ÿ; F is an action;

X – âëàñòèâ³ñòü ìàòåð³àëó; X is a material property;

� – ãåîìåòðè÷íà âëàñòèâ³ñòü; � is a geometrical property;

" – íåâèçíà÷åí³ñòü ìîäåë³. " is a model uncertainty.

Äëÿ îñîáëèâèõ ãðàíè÷íèõ ñòàí³â (íàïðèêëàä,
âòîìà) ìîæå áóòè íåîáõ³äíîþ á³ëüø çàãàëüíà
ôîðìóëà, ùîá âèðàçèòè ãðàíè÷íèé ñòàí.

For particular limit states (e.g. fatigue) a more
general formulation may be necessary to express
a limit state.
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( )S – ìåæà ðóéíóâàííÿ g R E� % � 0 ( )S failure boundary g R E� % � 0
P – ðîçðàõóíêîâà òî÷êà P design point

Ðèñóíîê C2 – Ðîçðàõóíêîâà òî÷êà òà ³íäåêñ íàä³é-
íîñò³ � â³äïîâ³äíî äî ìåòîäó íàä³éíîñò³ ïåðøîãî
ïîðÿäêó (FORM) äëÿ íîðìàëüíî ðîçïîä³ëåíèõ íåêî-
ðåëüîâàíèõ ïåðåì³ííèõ

Figure C2 – Design point and reliability index�accord-

ing to the first order reliability method (FORM) for Nor-
mally distributed uncorrelated variables



(2) Ðîçðàõóíêîâ³ âåëè÷èíè áàçóâàòèìóòüñÿ íà
âåëè÷èíàõ áàçîâèõ ïåðåì³ííèõ â ðîçðàõóíêîâ³é
òî÷ö³ FORM, êîòðà ìîæå áóòè âèçíà÷åíîþ ÿê
òî÷êà ðóéíóâàííÿ ïîâåðõí³ ( )g � 0 , íàéáëèæ÷à
äî öåíòðà ðîñïîä³ëó ó ïðîñòîð³ íîðìàë³çîâà-
íèõ ïåðåì³ííèõ (ÿê ñõåìàòè÷íî âèçíà÷åíî íà
ðèñóíêó C2).

(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) Ðîçðàõóíêîâ³ âåëè÷èíè âïëèâ³â ä³¿ Ed òà
îïîðó Rd ïîòð³áíî âèçíà÷àòè òàê, ùîá â³ðîã³ä-
í³ñòü ìàòè á³ëüø íåñïðèÿòëèâó âåëè÷èíó áóëà
òàêîþ:

(3) The design values of action effects Ed and
resistances Rd should be defined such that the
probability of having a more unfavourable value is
as follows :

P E Ed E( ) ( )� � �! � � (C.6a)

P R Rd R( ) ( )� � %! � � (C.6b)

äå: where:

� – ³íäåêñ çàäàíîãî ð³âíÿ íàä³éíîñò³ (äèâ. C6). � is the target reliability index (see C6).

�E òà �R , ç � � 1 – âåëè÷èíè êîåô³ö³ºíò³â
÷óòëèâîñò³ FORM. Âåëè÷èíà � º íåãàòèâíîþ
äëÿ íåñïðèÿòëèâèõ ä³é òà âïëèâ³â ä³é, òà ïî-
çèòèâíîþ äëÿ îïîðó.

�E and �R , with � � 1, are the values of the
FORM sensitivity factors. The value of � is nega-
tive for unfavourable actions and action effects,
and positive for resistances.

�E i �R ìîæóòü áóòè ïðèéíÿòèìè, â³äïîâ³äíî,
0,7 ³ 0,8 çà óìîâè

�E and �R may be taken as – 0,7 and 0,8, re-
spectively, provided

0 16 7 6, ,& &$ $E R , (C7)

äå $E òà $R – ñòàíäàðòíå â³äõèëåííÿ ðåçóëü-
òàòó ä³é òà îïîðó â³äïîâ³äíî â ôîðìóëàõ (C.6a)
òà (C.6b). Öå äàº:

where $E and $R are the standard deviations of
the action effect and resistance, respectively, in
expressions (C.6a) and (C.6b). This gives:

P E Ed( ) ( , )� � %! 0 7� (C.8a)

P R Rd( ) ( , )� � %! 0 8� (C.8b)

(4) ßêùî óìîâà (C.7) íå âèêîíóºòüñÿ, ñë³ä
âèêîðèñòàòè � � �1 0, äëÿ ïåðåì³ííî¿ ç á³ëüø
øèðîêèì ñòàíäàðòíèì â³äõèëåííÿì òà� � �0 4,
äëÿ ïåðåì³ííî¿ ç ìåíøèì ñòàíäàðòíèì â³äõè-
ëåííÿì.

(4) Where condition (C.7) is not satisfied� � �1 0,
should be used for the variable with the larger
standard deviation, and � � �0 4, for the variable
with the smaller standard deviation.

(5) Êîëè ìîäåëü ä³¿ ì³ñòèòü äåê³ëüêà áàçîâèõ
ïåðåì³ííèõ, ôîðìóëó (C.8a) ñë³ä âèêîðèñòî-
âóâàòè ò³ëüêè äëÿ ïðîâ³äíî¿ ïåðåì³ííî¿. Äëÿ
ñóïóòí³õ ä³é ðîçðàõóíêîâ³ âåëè÷èíè ìîæóòü
âèçíà÷àòèñü çà äîïîìîãîþ:

(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 Ed( ) ( , , ) ( , )� � % � � � %! !0 4 0 7 0 28� � (C.9)

ÏÐÈÌ²ÒÊÀ. Äëÿ � � 3 8, âåëè÷èíè, ùî âèçíà÷åí³

ôîðìóëîþ (C.9), â³äïîâ³äàþòü ïðèáëèçíî 0,90 êâàí-
òèëþ.

NOTE For � � 3 8, the values defined by expression

(C.9) correspond approximately to the 0,90 fractile.

(6) Ôîðìóëè, ùî íàäàí³ â òàáëèö³ C3, ñë³ä âè-
êîðèñòîâóâàòè äëÿ òîãî, ùîá îòðèìàòè ðîçðà-
õóíêîâ³ âåëè÷èíè ïåðåì³ííèõ iç çàäàíèì ðîç-
ïîä³ëåííÿì â³ðîã³äíîñò³.

(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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Òàáëèöÿ C3 – Ðîçðàõóíêîâ³ âåëè÷èíè äëÿ ð³çíèõ ôóíêö³é ðîçïîä³ëåííÿ

Ðîçïîä³ëåííÿ Ðîçðàõóíêîâ³ âåëè÷èíè

Íîðìàëüíå # � �$%

Ëîãíîðìàëüíå # � �exp( )% V äëÿ V � &$ #/ ,0 2

Ãóìáåëÿ  �u % % %
1

a
ln ln ( )! � �

äå u � %#
0 577,

a
; a =

6

)

$

Table C3 – Design values for various distribution functions

Distribution Design values

Normal # � �$%

Lognormal # � �exp( )% V for V � &$ #/ ,0 2

Gumbel  �u % % %
1

a
ln ln ( )! � �

where u � %#
0 577,

a
; a =

6

)

$

ÏÐÈÌ²ÒÊÀ. Ó öèõ ôîðìóëàõ #, $ òà V º â³äïîâ³äíî

ñåðåäí³ì çíà÷åííÿì, ñòàíäàðòíèì â³äõèëåííÿì òà
êîåô³ö³ºíòîì ì³íëèâîñò³ äàíî¿ ïåðåì³ííî¿. Äëÿ
ïåðåì³ííèõ ä³é âîíè áàçóâàòèìóòüñÿ íà òàêîìó æ
áàçîâîìó ïåð³îä³, ÿê ³ äëÿ �.

NOTE In these expressions #, $ 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 �.

(7) Îäèí ç ìåòîä³â îòðèìàííÿ â³äïîâ³äíîãî
÷àñòêîâîãî êîåô³ö³ºíòà – ðîçä³ëèòè ðîçðàõóí-
êîâó âåëè÷èíó ïåðåì³ííî¿ ä³¿ íà ¿¿ ðåïðåçåí-
òàòèâíå àáî õàðàêòåðèñòè÷íå çíà÷åííÿ.

(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 Íàä³éí³ñòü âåðèô³êàö³éíèõ ôîðìàò³â
ó ªâðîêîäàõ

C8 Reliability verification formats
in Eurocodes

(1) Â EN 1990 – EN 1999 ðîçðàõóíêîâ³ âåëè-
÷èíè áàçîâèõ ïåðåì³ííèõ Xd òà Fd , ÿê ïðàâèëî,
áåçïîñåðåäíüî íå ïðåäñòàâëåí³ ó ðîçðàõóíêî-
âèõ ôîðìóëàõ ÷àñòêîâîãî êîåô³ö³ºíòà. Âîíè
ïðåäñòàâëåí³ íà îñíîâ³ ñâî¿õ õàðàêòåðèñòè÷-
íèõ âåëè÷èí Xrep òà Frep , ÿê³ ìîæóòü áóòè:

(1) In EN 1990 to EN 1999, the design values of
the basic variables, Xd and Fd , are usually not
introduced directly into the partial factor design
equations. They are introduced in terms of their
representative values Xrep and Frep , which may
be:

– õàðàêòåðèñòè÷íèìè âåëè÷èíàìè, òîáòî âå-
ëè÷èíàìè ç çàäàíîþ àáî ïðèïóùåíîþ â³ðî-
ã³äí³ñòþ ïåðåâèùåííÿ, íàïðèêëàä, äëÿ ä³é,
âëàñòèâîñòåé ìàòåð³àë³â òà ãåîìåòðè÷íèõ
âëàñòèâîñòåé (äèâ. 1.5.3.14, 1.5.4.1 òà
1.5.5.1 â³äïîâ³äíî);

– 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);

– íîì³íàëüíèìè âåëè÷èíàìè, êîòð³ ðîçãëÿäà-
þòüñÿ ÿê õàðàêòåðèñòè÷í³ âåëè÷èíè äëÿ
âëàñòèâîñòåé ìàòåð³àë³â (äèâ. 1.5.4.3) òà ÿê
ðîçðàõóíêîâ³ âåëè÷èíè äëÿ ãåîìåòðè÷íèõ
âëàñòèâîñòåé (äèâ. 1.5.5.2).

– 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) Õàðàêòåðèñòè÷í³ âåëè÷èíè Xrep òà Frep ñë³ä
ðîçä³ëèòè òà/àáî ïåðåìíîæèòè â³äïîâ³äíî íà
â³äïîâ³äí³ ÷àñòêîâ³ êîåô³ö³ºíòè, ùîá îòðèìàòè
ðîçðàõóíêîâ³ âåëè÷èíè Xd òà Fd .

(2) The representative values Xrep and Frep ,
should be divided and/or multiplied, respectively,
by the appropriate partial factors to obtain the de-
sign values Xd and Fd .

ÏÐÈÌ²ÒÊÀ. Äèâ. òàêîæ ôîðìóëó (C.10). NOTE See also expression (C.10).

(3) Ðîçðàõóíêîâ³ âåëè÷èíè ä³é F, âëàñòèâîñòåé

ìàòåð³àë³â X òà ãåîìåòðè÷íèõ ïàðàìåòð³â a

íàâåäåí³ â³äïîâ³äíî â ôîðìóëàõ (6.1), (6.3) òà
(6.4).

(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.

Òàì, äå âèêîðèñòîâóºòüñÿ âåðõíÿ âåëè÷èíà
ðîçðàõóíêîâî¿ ì³öíîñò³ (äèâ. 6.3.3), ôîðìóëà
(6.3) íàáóâàº âèäó:

Where an upper value for design resistance is
used (see 6.3.3), the expression (6.3) takes the
form:

X Xd fM k� 
� ,sup (C.10)

äå � fM – â³äïîâ³äíèé êîåô³ö³ºíò á³ëüøèé 1. where � fM is an appropriate factor greater than 1.

ÏÐÈÌ²ÒÊÀ. Ôîðìóëà (C.10) ìîæå âèêîðèñòîâóâà-
òèñü äëÿ ðîçðàõóíêó íåñó÷î¿ çäàòíîñò³.

NOTE Expression (C.10) may be used for capacity
design.

(4) Ðîçðàõóíêîâ³ âåëè÷èíè äëÿ íåâèçíà÷åíîñ-
òåé ìîäåë³ ìîæóòü áóòè âêëþ÷åíèìè äî ðîç-
ðàõóíêîâèõ ôîðìóë ÷åðåç ÷àñòêîâ³ êîåôi-
öiºíòè �Sd òà �Rd , ùî âèêîðèñòîâóþòüñÿ äëÿ
çàãàëüíî¿ ìîäåë³ òàê, ùî:

(4) Design values for model uncertainties may be
incorporated into the design expressions through
the partial factors �Sd and �Rd applied on the total
model, such that:

 �E E G P Q Qd Sd gj kj P q k q i i k i� � � � � � �; ; ; ;1 1 0 ad � (C.11)

 �R R Xd k m Rd� 
 � �;ad � (C.12)

(5) Êîåô³ö³ºíò �, ùî âðàõîâóº çìåíøåííÿ
ðîçðàõóíêîâèõ âåëè÷èí ïåðåì³ííèõ ä³é, âèêî-
ðèñòîâóºòüñÿ ÿê � � , � 1 àáî � 2 äî ñóïóòí³õ
ïåðåì³ííèõ ä³é, ÿê³ â³äáóâàþòüñÿ îäíî÷àñíî.

(5) The coefficient � which takes account of re-
ductions in the design values of variable actions,
is applied as � � , � 1 or � 2 to simultaneously oc-
curring, accompanying variable actions.

(6) Íàñòóïí³ ñïðîùåííÿ ìîæóòü áóòè çðîáëå-
íèìè äëÿ ôîðìóë (C.ll) òà (C.12), êîëè öå íåîá-
õ³äíî.

(6) The following simplifications may be made to
expression (C.11) and (C.12), when required.

a) Ç áîêó íàâàíòàæåíü (äëÿ îêðåìî¿ ä³¿ àáî äå
³ñíóº ë³í³éí³ñòü âïëèâ³â ä³é):

a) On the loading side (for a single action or where
linearity of action effects exists) :

 �E E Fd F i rep i d� � , , a (C.13)

b) Ùîäî îïîðó, òî çàãàëüíèé âèãëÿä ó ôîðìóë³
(6.6) ³ ïîäàëüø³ ñïðîùåííÿ äëÿ ìàòåð³àëó
ìîæíà îòðèìàòè ó â³äïîâ³äíîìó ªâðîêîä³. Ñë³ä
ðîáèòè ñïðîùåííÿ, ÿêùî íå çìåíøóºòüñÿ
ð³âåíü íàä³éíîñò³.

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.

ÏÐÈÌ²ÒÊÀ. Íåë³í³éí³ ìîäåë³ îïîðó ³ ä³é òà ìîäåë³
áàãàòîçì³ííèõ ä³é àáî îïîðó çàçàâè÷àé âêëþ÷åí³ äî
ªâðîêîä³â. Ó òàêèõ âèïàäêàõ âèùåçàçíà÷åí³ ôîð-
ìóëè ñòàþòü á³ëüø ïîâíèìè.

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 ×àñòêîâ³ êîåô³ö³ºíòè â EN 1990 C9 Partial factors in EN 1990

(1) Ð³çí³ ÷àñòêîâ³ êîåô³ö³ºíòè, ÿê³ íàâåäåí³ â
EN 1990, âèçíà÷åí³ â 1.6.

(1) The different partial factors available in
EN 1990 are defined in 1.6.
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(2) Çâ’ÿçîê ì³æ ³íäèâ³äóàëüíèìè ÷àñòêîâèìè
êîåô³ö³ºíòàìè â ªâðîêîäàõ ñõåìàòè÷íî ïîêà-
çàíèé íà ðèñóíêó C3.

(2) The relation between individual partial factors
in Eurocodes is schematically shown Figure C3.

C10 Êîåô³ö³ºíòè� � C10� � factors

(1) Òàáëèöÿ C4 íàäàº ôîðìóëè äëÿ îòðèìàííÿ
êîåô³ö³ºíò³â � � (äèâ. Ðîçä³ë 6) ó âèïàäêó äâîõ
ïåðåì³ííèõ ä³é.

(1) Table C4 gives expressions for obtaining the
� � factors (see Section 6) in the case of two vari-
able actions.

(2) Ôîðìóëè â òàáëèö³ C4 áóëè îòðèìàí³ ç
âèêîðèñòàííÿì òàêèõ ïðèïóùåíü òà óìîâ:

(2) The expressions in Table C4 have been
derived by using the following assumptions and
conditions:

– äâ³ îá’ºäíàí³ ä³¿ º íåçàëåæíèìè îäíà â³ä
îäíî¿;

– the two actions to be combined are independ-
ent of each other;

– áàçîâèé ïåð³îä (Ò1 àáî Ò2) äëÿ êîæíî¿ ä³¿ º
ïîñò³éíèì; Ò1 º á³ëüøèì áàçîâèì ïåð³îäîì;

– the basic period (Ò1 or Ò2) for each action is
constant; Ò1 is the greater basic period ;

– âåëè÷èíè ä³é ó ìåæàõ â³äïîâ³äíèõ áàçîâèõ
ïåð³îä³â º ïîñò³éíèìè;

– the action values within respective basic peri-
ods are constant;

– ³íòåíñèâíîñò³ ä³¿ â ìåæàõ áàçîâèõ ïåð³îä³â º
íåêîðåëüîâàíèìè;

– the intensities of an action within basic periods
are uncorrelated;

– äâ³ ä³¿ íàëåæàòü äî åðãîäè÷íîãî ïðîöåñó. – the two actions belong to ergodic processes.

(3) Ôóíêö³¿ ðîçïîä³ëåííÿ â òàáëèö³ C4 â³äíî-
ñÿòüñÿ äî ìàêñèìàëüíèõ çíà÷åíü â ìåæàõ
áàçîâîãî ïåð³îäó Ò. Ö³ ôóíêö³¿ ðîçïîä³ëåííÿ º
çàãàëüíèìè ôóíêö³ÿìè, ÿê³ ðîçãëÿäàþòü â³ðî-
ã³äí³ñòü òîãî, ùî ïîêàçíèê ä³¿ äîð³âíþº íóëþ
ïðîòÿãîì âèçíà÷åíèõ ïåð³îä³â.

(3) The distribution functions in Table C4 refer to
the maxima within the reference period Ò. These
distribution functions are total functions which
consider the probability that an action value is
zero during certain periods.
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Ðèñóíîê C3 – Çâ’ÿçîê ì³æ îêðåìèìè ÷àñòêîâèìè
êîåô³ö³ºíòàìè

Figure C3 – Relation between individual partial factors



Òàáëèöÿ C4 – Ôîðìóëè äëÿ� 0 ó âèïàäêó äâîõ ïåðåì³ííèõ ä³é
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Íîðìàëüíe (àïðîêñèìàö³ÿ) � �1 0 28 0 7

1 0 7
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�
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Ãóìáåëÿ (àïðîêñèìàö³ÿ) � �' (1 0 78 0 58 0 28
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Fs (.) – ôóíêö³ÿ ðîçïîä³ëåííÿ â³ðîã³äíîñò³ åêñòðåìàëüíîãî çíà÷åííÿ ñóïóòíüî¿ ä³¿ â áàçîâîìó
ïåð³îä³ T;
!(.) – ñòàíäàðòíà íîðìàëüíà ôóíêö³ÿ ðîçïîä³ëåííÿ;
T – áàçîâèé ïåð³îä;
T1 – íàéá³ëüøèé ç áàçîâèõ ïåð³îä³â äëÿ ä³é, ùî ïîºäíóâàòèìóòüñÿ;
N1 – â³äíîøåííÿ T T/ 1 , àïðîêñèìîâàíå äî íàéáëèæ÷îãî ö³ëîãî;
� – ³íäåêñ íàä³éíîñò³;
V – êîåô³ö³ºíò âàð³àö³¿ ñóïóòíüî¿ ä³¿ äëÿ áàçîâîãî ïåð³îäó.

Table C4 – Expressions for � 0 for the case of two variable actions
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Approximation for very large N1 ' ( �
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S
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Normal (approximation) � �1 0 28 0 7

1 0 7

1� %

�
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,

�
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V

Gumbel (approximation) � �' (1 0 78 0 58 0 28
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1% � % �

% � %

, , ln ln ( , ) ln
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V N

V

!

!

�

� �' (, )7�

Fs (.) – is the probability distribution function of the extreme value of the accompanying action in the
reference period T;
!(.) – is the standard Normal distribution function;
T – is the reference period;
T1 – is the greater of the basic periods for actions to be combined;
N1 – is the ratio T T/ 1 , approximated to the nearest integer;
� – is the reliability index;
V – is the coefficient of variation of the accompanying action for the reference period.
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Äîäàòîê D
(îáîâ’ÿçêîâèé)

Annex D
(informative)

Ïðîåêòóâàííÿ ç äîïîìîãîþ âèïðîáóâàíü Design assisted by testing

D1 Ñôåðà òà îáëàñòü çàñòîñóâàííÿ D1 Scope and field of application

(1) Öåé äîäàòîê íàäàº âêàç³âêè ùîäî 3.4,
4.2 òà 5.2.

(1) This annex provides guidance on 3.4, 4.2
and 5.2.

(2) Öåé äîäàòîê íå ïðèçíà÷åíèé äëÿ çàì³íè
ïðèíöèï³â ïðèéíÿòòÿ, ùî íàäàí³ â ãàðìîí³çî-
âàíèõ ªâðîïåéñüêèõ ñïåöèô³êàö³ÿõ äëÿ âèðî-
á³â, ³íøèõ òåõí³÷íèõ îïèñàõ âèðîá³â àáî ñòàí-
äàðòàõ çâåäåííÿ.

(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 Óìîâí³ ïîçíà÷êè (ñèìâîëè) D2 Symbols

Â öüîìó äîäàòêó, âèêîðèñòîâóþòüñÿ òàê³ ñèì-
âîëè.

In this annex, the following symbols apply.

Âåëèê³ ëàòèíñüê³ ë³òåðè Latin upper case letters

E(.) Ñåðåäíÿ âåëè÷èíà ïîêàçíèêà (.) E(.) Mean value of (.)

V Êîåô³ö³ºíò âàð³àö³¿ [V = (ñòàíäàðòíå
â³äõèëåííÿ) / (ñåðåäíÿ âåëè÷èíà)]

V Coefficient of variation [V = (standard
deviation) / (mean value)]

VX Êîåô³ö³ºíò âàð³àö³¿ X VX Coefficient of variation of X

V+ Îö³íî÷íà ôóíêö³ÿ äëÿ êîåô³ö³ºíòà
âàð³àö³¿ âåêòîða ïîìèëîê +

V+ Estimator for the coefficient of
variation of the error term +

X Ìàñèâ j áàçîâèõ ïåðåì³ííèõ X X j1� X Array of j basic variables X X j1�

Xk n( ) Õàðàêòåðèñòè÷íà âåëè÷èíà âêëþ÷íî
ç ñòàòèñòè÷íîþ íåâèçíà÷åí³ñòþ äëÿ
çðàçêà ðîçì³ðó n ç âèêëþ÷åíèì áóäü-
ÿêèì ïåðåâîäíèì êîåô³ö³ºíòîì

Xk n( ) Characteristic value, including statisti-
cal uncertainty for a sample of size n

with any conversion factor excluded

Xm Ìàñèâ ñåðåäíüî¿ âåëè÷èíè áàçîâèõ
ïåðåì³ííèõ

Xm Array of mean values of the basic
variables

Xn Ìàñèâ íîì³íàëüíî¿ âåëè÷èíè
áàçîâèõ ïåðåì³ííèõ

Xn Array of nominal values of the basic
variables

Ìàë³ ëàòèíñüê³ ë³òåðè Latin lower case letters

b Ïîïðàâî÷íèé êîåô³ö³ºíò b Correction factor

bi Ïîïðàâî÷íèé êîåô³ö³ºíò äëÿ âèïðî-
áóâàëüíîãî çðàçêà i

bi Correction factor for test specimen i

g Xr t ( ) Ôóíêö³ÿ îïîðó (áàçîâèõ ïåðåì³ííèõ
X), âèêîðèñòàíà ÿê ðîçðàõóíêîâà
ìîäåëü

g Xr t ( ) Resistance function (of the basic
variables X) used as the design model

kd n, Ðîçðàõóíêîâèé êâàíòèëüíèé êîåô³-
ö³ºíò

kd n, Design fractile factor

kn Õàðàêòåðèñòè÷íèé êâàíòèëüíèé êîå-
ô³ö³ºíò

kn Characteristic fractile factor

mX Ñåðåäíº çíà÷åííÿ ðåçóëüòàò³â n

çðàçê³â
mX Mean of the n sample results

n Ê³ëüê³ñòü åêñïåðèìåíò³â àáî ðåçóëü-
òàò³â ê³ëüê³ñíèõ âèïðîáóâàíü

n Number of experiments or numerical
test results

r Âåëè÷èíà îïîðó r Resistance value
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rd Ðîçðàõóíêîâà âåëè÷èíà îïîðó rd Design value of the resistance

re Åêñïåðèìåíòàëüíà âåëè÷èíà îïîðó re Experimental resistance value

ree Êðàéíÿ àáî åêñòðåìàëüíà (ìàêñè-
ìàëüíà àáî ì³í³ìàëüíà) âåëè÷èíà
åêñïåðèìåíòàëüíîãî îïîðó [òîáòî
âåëè÷èíà re , ùî íàéá³ëüø â³äõèëÿ-
ºòüñÿ â³ä ñåðåäíüîãî çíà÷åííÿ rem ]

ree Extreme (maximum or minimum) value
of the experimental resistance [i.e.
value of re that deviates most from
the mean value rem ]

rei Åêñïåðèìåíòàëüíèé îï³ð äëÿ çðàçêà i rei Experimental resistance for specimen i

rem Ñåðåäíÿ âåëè÷èíà åêñïåðèìåíòàëü-
íîãî îïîðó

rem Mean value of the experimental resis-
tance

rk Õàðàêòåðèñòè÷íà âåëè÷èíà îïîðó rk Characteristic value of the resistance

rm Ïîêàçíèê îïîðó, âèçíà÷åíèé ³ç âèêî-
ðèñòàííÿì ñåðåäí³õ çíà÷åíü Xm

áàçîâèõ ïåðåì³ííèõ

rm Resistance value calculated using the
mean values Xm of the basic variables

rn Íîì³íàëüíà âåëè÷èíà îïîðó rn Nominal value of the resistance

rt Òåîðåòè÷íèé îï³ð, âèçíà÷åíèé ³ç
ôóíêö³¿ ì³öíîñò³ g Xr t ( )

rt Theoretical resistance determined
from the resistance function g Xr t ( )

rti Òåîðåòè÷íèé îï³ð, âèçíà÷åíèé ³ç
âèêîðèñòàííÿì âèì³ðÿíèõ ïàðà-
ìåòð³â X äëÿ çðàçêà i

rti Theoretical resistance determined
using the measured parameters X

for specimen i

s Îá÷èñëåíà âåëè÷èíà ñòàíäàðòíîãî
â³äõèëåííÿ $

s Estimated value of the standard
deviation $

s	 Îá÷èñëåíà âåëè÷èíà $ 	 s	 Estimated value of $ 	

s+ Îá÷èñëåíà âåëè÷èíà $ + s+ Estimated value of $ +

Ãðåöüê³ âåëèê³ ë³òåðè Greek upper case letters

! ²íòåãðàëüíà ôóíêö³ÿ ðîçïîä³ëåííÿ
ñòàíäàðòíîãî íîðìàëüíîãî ðîçïîä³-
ëåííÿ

! Cumulative distribution function of the
standardised Normal distribution

	 Ëîãàðèôì âåêòîða ïîìèëîê

' (+ +,	 � ln( )i

	 Logarithm of the error term

' (+ +,	 � ln( )i

	 Ðîçðàõóíêîâà âåëè÷èíà äëÿ E ( )	 	 Estimated value for E ( )	

Ãðåöüê³ ìàë³ ë³òåðè Greek lower case letters

�E FORM (Ìåòîä íàä³éíîñò³ ïåðøîãî
ïîðÿäêó) êîåô³ö³ºíò ÷óòëèâîñò³ äëÿ
âïëèâ³â ä³é

�E FORM (First Order Reliability Method)
sensitivity factor for effects of actions

�R FORM (Ìåòîä íàä³éíîñò³ ïåðøîãî
ïîðÿäêó) êîåô³ö³ºíò ÷óòëèâîñò³ äëÿ
ì³öíîñò³

�R FORM (First Order Reliability Method)
sensitivity factor for resistance

� ²íäåêñ íàä³éíîñò³ � Reliability index

�M
* Ñêîðèãîâàíèé ÷àñòêîâèé êîåô³ö³ºíò

äëÿ ì³öíîñò³ [�M n dr r* /� òàê, ùî

� �M c Mk* � ]

�M
* Corrected partial factor for resistances

[�M n dr r* /� so � �M c Mk* � ]

+ Âåêòîð ïîìèëîê + Error term
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+ i Âåêòîð ïîìèëîê, ùî ñïîñòåð³ãàºòüñÿ
äëÿ âèïðîáóâàëüíîãî çðàçêà i, ÿêèé
îòðèìàíèé ïðè ïîð³âíÿíí³ åêñïåðè-
ìåíòàëüíîãî îïîðó rei ç ñåðåäíüîþ
âåëè÷èíîþ êîðèãîâàíîãî òåîðåòè÷-
íîãî îïîðó brti

+ i Observed error term for test specimen
i obtained from a comparison of the
experimental resistance rei and the
mean value corrected theoretical
resistance brti


d Ðîçðàõóíêîâà âåëè÷èíà ìîæëèâîãî
ïåðåâîäíîãî êîåô³ö³ºíòà (îñê³ëüêè
íå âêëþ÷åíèé äî ÷àñòêîâîãî êîåô³-
ö³ºíòà äëÿ ì³öíîñò³ �M )


d Design value of the possible conver-
sion factor (so far as is not included in
partial factor for resistance �M )


K Êîåô³ö³ºíò çìåíøåííÿ, ùî âèêîðèñ-
òîâóºòüñÿ ó âèïàäêó çàñòîñóâàííÿ
ïîïåðåäí³õ çíàíü


K Reduction factor applicable in the case
of prior knowledge

$ Ñòàíäàðòíå â³äõèëåííÿ

' ($ � äèñïåpciÿ

$ Standard deviation

' ($ � variance

$ 	
2 Äèñïåðñ³ÿ ïîêàçíèêà 	 $ 	

2 Variance of the term 	

D3 Òèïè âèïðîáóâàíü D3 Types of tests

(1) Ñë³ä ðîçóì³òè òà çàïðîâàäæóâàòè ð³çíèöþ
ì³æ òàêèìè âèäàìè âèïðîáóâàíü:

(1) A distinction needs to be made between the
following types of tests:

a) âèïðîáóâàííÿ äëÿ áåçïîñåðåäíüîãî âñòà-
íîâëåííÿ ìàêñèìàëüíîãî îïîðó àáî âëàñòè-
âîñò³ åêñïëóàòàö³éíî¿ ïðèäàòíîñò³ êîíñòðóêö³é
àáî åëåìåíò³â êîíñòðóêö³¿ äëÿ äàíèõ óìîâ íà-
âàíòàæåííÿ. Òàê³ âèïðîáóâàííÿ ìîæóòü, íàï-
ðèêëàä, âèêîíóâàòèñü äëÿ îö³íêè íàâàíòà-
æåííÿ âíàñë³äîê âòîìè àáî óäàðíî¿ ä³¿;

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) âèïðîáóâàííÿ äëÿ îòðèìàííÿ äàíèõ ïðî
âëàñòèâîñò³ ñïåöèô³÷íèõ ìàòåð³àë³â, âèêîðèñ-
òîâóþ÷è ñïåö³àëüí³ ïðîöåäóðè âèïðîáóâàíü;
íàïðèêëàä, íàòóðí³ âèïðîáóâàííÿ íà ì³ñö³ àáî
â ëàáîðàòîð³¿, àáî âèïðîáóâàííÿ íîâèõ ìàòå-
ð³àë³â;

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) âèïðîáóâàííÿ äëÿ çìåíøåííÿ íåâèçíà÷å-
íîñò³ â ïàðàìåòðàõ ìîäåë³ íàâàíòàæåííÿ àáî
ìîäåë³ ðåçóëüòàòó (âïëèâó) íàâàíòàæåííÿ;
íàïðèêëàä, çàâäÿêè òåñòóâàííþ â àåðîäèíà-
ì³÷í³é òðóá³ àáî ïðè ïðîâåäåíí³ âèïðîáóâàíü ç
ìåòîþ ³äåíòèô³êàö³¿ ä³é â³ä õâèëü òà òå÷³é;

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) âèïðîáóâàííÿ äëÿ çìåíøåííÿ íåâèçíà÷å-
íîñò³ â ïàðàìåòðàõ ìîäåë³ ì³öíîñò³; íàïðèêëàä,
ïðîâåäåííÿ âèïðîáóâàíü åëåìåíò³â êîíñòðóêö³¿
àáî ñêëàäàëüíèõ îäèíèöü åëåìåíò³â êîíñòðóê-
ö³¿ (íàïðèêëàä, êîíñòðóêö³¿ äàõó àáî ï³äëîãè);

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) êîíòðîëüí³ âèïðîáóâàííÿ äëÿ ïåðåâ³ðêè
³äåíòè÷íîñò³ àáî ÿêîñò³ ïîñòàâëåíèõ âèðîá³â,
àáî òî÷íîñò³ åêñïëóàòàö³éíèõ õàðàêòåðèñòèê;
íàïðèêëàä, âèïðîáóâàííÿ êàíàò³â äëÿ ìîñò³â,
àáî âèïðîáóâàííÿ áåòîííèõ êóáèê³â;

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) âèïðîáóâàííÿ àáî òåñòè, ÿê³ ïðîâîäÿòüñÿ
ïðîòÿãîì âèêîíàííÿ êîíñòðóêö³¿ äëÿ òîãî, ùîá
îòðèìàòè ³íôîðìàö³þ, íåîáõ³äíó äëÿ íàñòó-
ïíî¿ ÷àñòèíè ïðîöåñó âèêîíàííÿ; íàïðèêëàä,
âèïðîáóâàííÿ ì³öíîñò³ ïàëü, âèïðîáóâàííÿ
çóñèëü â êàíàòàõ ïðè âèêîíàíí³;

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) êîíòðîëüí³ âèïðîáóâàííÿ äëÿ ïåðåâ³ðêè
çàãàëüíî¿ ðîáîòè âñ³º¿ êîíñòðóêö³¿ àáî êîíñò-
ðóêòèâíèõ åëåìåíò³â ï³ñëÿ âèêîíàííÿ, òîáòî,
ùîá çíàéòè ïðóæí³ ïåðåì³ùåííÿ, â³áðàö³éí³
÷àñòîòè àáî äåìïô³ðóâàííÿ.

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) Äëÿ òèï³â âèïðîáóâàíü (a), (b), (c), (d)
ðîçðàõóíêîâ³ âåëè÷èíè, ùî âèêîðèñòîâóâàòè-
ìóòüñÿ, ïîâèíí³, äå öå ïðàêòè÷íî ìîæëèâî,
íàäõîäèòè çà ðåçóëüòàòàìè âèïðîáóâàíü çàâ-
äÿêè âèêîðèñòàííþ ïðèéíÿòíèõ ñòàòèñòè÷íèõ
ìåòîäèê. Äèâ. D5 – D8.

(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.

ÏÐÈÌ²ÒÊÀ. Ìîæóòü áóòè íåîáõ³äíèìè ñïåö³àëüí³
ìåòîäèêè äëÿ òîãî, ùîá âèêîðèñòàòè ðåçóëüòàòè
âèïðîáóâàíü òèïó (c).

NOTE Special techniques might be needed in order to
evaluate type (c) test results.

(3) Òèïè âèïðîáóâàíü (e), (f), (g) ìîæóòü ðîçãëÿ-
äàòèñÿ ÿê ïðèéìàëüí³ âèïðîáóâàííÿ, äå íåìàº
íàÿâíèõ ðåçóëüòàò³â âèïðîáóâàíü íà ÷àñ ïðîåê-
òóâàííÿ. Ðîçðàõóíêîâ³ âåëè÷èíè ïîâèíí³ áóòè
îö³íåíèìè ç çàïàñîì, êîòðèé, ÿê î÷³êóºòüñÿ,
â³äïîâ³äàòèìå êðèòåð³ÿì ïðèéíÿòíîñò³ (âèïðî-
áóâàííÿ (e), (f), (g)) íà ï³çí³ø³é ñòàä³¿.

(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), (g)) at a later stage.

D4 Ïëàíóâàííÿ âèïðîáóâàíü D4 Planning of tests

(1) Äî âèêîíàííÿ âèïðîáóâàíü îðãàí³çàö³ºþ,
ÿêà ïðîâîäèòü âèïðîáóâàííÿ, ïîâèíåí áóòè
óçãîäæåíèé ïëàí ïðîâåäåííÿ âèïðîáóâàíü.
Öåé ïëàí ïîâèíåí ì³ñòèòè ö³ë³ âèïðîáóâàííÿ
òà óñ³ íåîáõ³äí³ ñïåöèô³êàö³¿ äëÿ âèáîðó àáî
âèðîáíèöòâà âèïðîáóâàëüíèõ çðàçê³â, ïðîâå-
äåííÿ âèïðîáóâàíü òà îö³íêè ðåçóëüòàò³â.
Ïëàí âèïðîáóâàíü ïîâèíåí îõîïëþâàòè:

(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:

– ö³ë³ òà ñôåðó, – objectives and scope,
– ïðîãíîçóâàííÿ ðåçóëüòàò³â âèïðîáóâàíü, – prediction of test results,
– ñïåöèô³êàö³¿ çðàçê³â äëÿ âèïðîáóâàíü òà

âèá³ðêè,
– specification of test specimens and sampling,

– ñïåöèô³êàö³¿ íàâàíòàæåííÿ, – loading specifications,
– óñòàòêóâàííÿ äëÿ âèïðîáóâàíü, – testing arrangement,
– âèì³ðè, – measurements,
– îö³íêà âèïðîáóâàíü òà çâ³òí³ñòü. – evaluation and reporting of the tests.

Ö³ë³ òà ñôåðà. Ö³ëü âèïðîáóâàíü ïîâèííà áóòè
ïîñòàâëåíà ÿñíî, íàïðèêëàä, âëàñòèâîñò³, ùî
âèçíà÷àþòüñÿ, âïëèâ âèçíà÷åíèõ ðîçðàõóíêî-
âèõ ïàðàìåòð³â, ÿê³ çì³íþþòüñÿ ïðîòÿãîì âèï-
ðîáóâàíü, òà ä³àïàçîí äîñòîâ³ðíîñò³. Ïîâèíí³

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
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áóòè âèçíà÷åí³ îáìåæåííÿ âèïðîáóâàíü òà
íåîáõ³äíà êîíâåðñ³ÿ (íàïðèêëàä, ìàñøòàáíèé
ôàêòîð).

(e.g. scaling effects) should be specified.

Ïðîãíîçóâàííÿ ðåçóëüòàò³â âèïðîáóâàíü. Ñë³ä
âðàõóâàòè âñ³ âëàñòèâîñò³ òà îáñòàâèíè, ùî
ìîæóòü âïëèíóòè íà ïðîãíîçóâàííÿ ðåçóëüòà-
ò³â âèïðîáóâàíü, âêëþ÷íî ç:

Prediction of test results: All properties and cir-
cumstances that can influence the prediction of
test results should be taken into account, includ-
ing:

– ãåîìåòðè÷íèìè ïàðàìåòðàìè òà ¿õ ð³çíîìà-
í³òí³ñòþ,

– geometrical parameters and their variability,

– ãåîìåòðè÷íèìè íåäîñêîíàëîñòÿìè, – geometrical imperfections,
– âëàñòèâîñòÿìè ìàòåð³àë³â, – material properties,
– ïàðàìåòðàìè, ùî çàçíàëè âïëèâó âíàñë³äîê

âèêîíàííÿ òà ïðîöåäóð çâåäåííÿ,
– parameters influenced by fabrication and exe-

cution procedures,
– ìàñøòàáíèìè ôàêòîðàìè íàâêîëèøíüîãî

ñåðåäîâèùà, áåðó÷è äî óâàãè, ÿêùî öå äî-
ðå÷íî, áóäü-ÿêó ¿õ ïîñë³äîâí³ñòü.

– scale effects of environmental conditions tak-
ing into account, if relevant, any sequencing.

Î÷³êóâàí³ âèäè ðóéíóâàííÿ òà/àáî ðîçðàõóí-
êîâ³ ìîäåë³ ðàçîì ç â³äïîâ³äíèìè ïåðåì³ííèìè
ïîâèíí³ áóòè îïèñàí³. ßêùî ³ñíóþòü çíà÷í³
ñóìí³âè ñòîñîâíî òîãî, ÿê³ âèäè ðóéíóâàííÿ
ïîâèíí³ áóòè êðèòè÷íèìè, òîä³ ñë³ä ðîçðîáèòè
ïëàí âèïðîáóâàíü íà áàç³ ñóïóòí³õ åêñïåðè-
ìåíòàëüíèõ âèïðîáóâàíü.

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.

ÏÐÈÌ²ÒÊÀ. Íåîáõ³äíî çâåðíóòè óâàãó íà òîé ôàêò,
ùî åëåìåíòè êîíñòðóêö³¿ ìîæóòü ìàòè áàãàòî ð³çíèõ
âèä³â ðóéíóâàííÿ, ÿê³ ôóíäàìåíòàëüíî â³äð³çíÿ-
þòüñÿ îäíå â³ä îäíîãî.

NOTE Attention needs to be given to the fact that a
structural member can possess a number of funda-
mentally different failure modes.

Ñïåöèô³êàö³ÿ çðàçê³â äëÿ âèïðîáóâàíü òà

âèá³ðêè. Âèïðîáóâàëüí³ çðàçêè ïîâèíí³ áóòè
âèçíà÷åíèìè àáî îòðèìàí³ çàâäÿêè ïðîöåäóð³
âçÿòòÿ çðàçê³â òàê, ùîá ïðåäñòàâëÿòè óìîâè
ðåàëüíî¿ êîíñòðóêö³¿.

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.

Ôàêòîðè, ÿê³ íåîáõ³äíî âðàõóâàòè: Factors to be taken into account include:
– ðîçì³ðè òà äîïóñêè, – dimensions and tolerances,
– ìàòåð³àëè òà âèãîòîâëåííÿ ïðîòîòèï³â, – material and fabrication of prototypes,
– ê³ëüê³ñòü âèïðîáóâàëüíèõ çðàçê³â, – number of test specimens,
– ïðîöåäóðè âçÿòòÿ çðàçê³â, – sampling procedures,
– îáìåæåííÿ. – restraints.

Ö³ëü ïðîöåäóðè âçÿòòÿ çðàçê³â – îòðèìàòè
ñòàòèñòè÷íî ðåïðåçåíòàòèâíèé çðàçîê.
Óâàãà ïîâèííà áóòè ïðèä³ëåíà áóäü-ÿê³é ð³ç-
íèö³ ì³æ çðàçêàìè äëÿ âèïðîáóâàíü ³ ãåíåðàëü-
íîþ ñóêóïí³ñòþ âèðîá³â, ÿêà ìîæå âïëèíóòè íà
ðåçóëüòàòè âèïðîáóâàíü.

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.

Ñïåöèô³êàö³¿ íàâàíòàæåííÿ. Óìîâè íàâàíòà-
æåííÿ òà íàâêîëèøíüîãî ñåðåäîâèùà, ÿê³ áó-
äóòü âèçíà÷åí³ äëÿ ïðîâåäåííÿ âèïðîáóâàíü,
ïîâèíí³ âêëþ÷àòè:

Loading specifications: The loading and environ-
mental conditions to be specified for the test
should include:

– òî÷êè ïðèêëàäåííÿ íàâàíòàæåííÿ, – loading points,
– çì³íó íàâàíòàæåííÿ çà ÷àñîì, – loading history,
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– îáìåæåííÿ, – restraints,
– òåìïåðàòóðó, – temperatures,
– â³äíîñíó âîëîã³ñòü, – relative humidity,
– íàâàíòàæåííÿ çà äåôîðìàö³ºþ àáî êîíò-

ðîëü ñèë òîùî.
– loading by deformation or force control, etc.

Ïîñë³äîâí³ñòü íàâàíòàæåííÿ ïîâèííà áóòè
âèáðàíà òàê, ùîá ïðåäñòàâèòè î÷³êóâàíå âè-
êîðèñòàííÿ êîíñòðóêö³¿, ÿê çà íîðìàëüíèõ, òàê
³ çà âàæêèõ óìîâ âèêîðèñòàííÿ. Äå äîðå÷íî,
ñë³ä âðàõóâàòè âçàºìîä³¿ ì³æ äèíàì³÷íîþ
õàðàêòåðèñòèêîþ êîíñòðóêö³¿ òà àïàðàòóðîþ,
âèêîðèñòàíîþ äëÿ íàâàíòàæåííÿ.
Äå ðåàêö³ÿ êîíñòðóêö³¿ àáî ¿¿ åêñïëóàòàö³éí³ ïî-
êàçíèêè çàëåæàòü â³ä âïëèâ³â îäí³º¿ àáî á³ëüøå
ä³é, òîä³ ö³ âïëèâè ïîâèíí³ áóòè âèçíà÷åíèìè çà
äîïîìîãîþ ¿õ ðåïðåçåíòàòèâíèõ çíà÷åíü.

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.

Óñòàòêóâàííÿ äëÿ âèïðîáóâàíü. Óñòàòêóâàííÿ
äëÿ âèïðîáóâàíü ïîâèííå â³äïîâ³äàòè òèïó
âèïðîáóâàííÿ òà î÷³êóâàíîìó ä³àïàçîíó âèìi-
ðþâàíü. Ñïåö³àëüíà óâàãà ïðèä³ëÿºòüñÿ çàõî-
äàì îòðèìàííÿ äîñòàòíüî¿ ñò³éêîñò³ òà æîðñò-
êîñò³ äëÿ íàâàíòàæóâàëüíèõ ñòåíä³â òà ôóíäà-
ìåíò³â, óíèêíåííþ â³äõèëåíü òîùî.

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.

Âèì³ðþâàííÿ. Äî âèïðîáóâàííÿ ïîâèíí³ áóòè
ïåðåë³÷åíèìè âñ³ â³äïîâ³äí³ ïàðàìåòðè, ÿê³
ïîâèíí³ áóòè âèì³ðÿíèìè äëÿ êîæíîãî ³íäèâi-
äóàëüíîãî âèïðîáóâàëüíîãî çðàçêà. Äîäàòêîâî
íåîáõ³äíî ñêëàñòè ïåðåë³ê:

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:

à) ðîçòàøóâàííÿ âèì³ðþâàëüíèõ ïðèëàä³â, a) of measurement-locations,

á) ïðîöåäóð çàïèñó ðåçóëüòàò³â, âêëþ÷àþ÷è,
ÿêùî öå äîðå÷íî:

b) of procedures for recording results, including if
relevant:

– ïåðåì³ùåííÿ ó ÷àñ³, – time histories of displacements,
– âåêòîð øâèäêîñò³, – velocities,
– ïðèñêîðåííÿ, – accelerations,
– äåôîðìàö³¿, – strains,
– ñèëè òà òèñêó, – forces and pressures,
– ÷àñòîòè, ùî âèçíà÷àþòüñÿ, – required frequency,
– òî÷íîñò³ âèì³ðþâàíü òà – accuracy of measurements, and
– âèì³ðþâàëüíèõ ïðèñòðî¿â, ùî çàñòîñîâó-

þòüñÿ.
– appropriate measuring devices.

Îö³íêà âèïðîáóâàííÿ òà çâ³òí³ñòü. Ñïåöiàëüí³
êåð³âí³ ³íñòðóêö³¿, äèâ. D5 – D8. Çâ³ò ïîâèíåí
íàäàâàòèñü â³äïîâ³äíî äî ñòàíäàðòó, íà ÿêîìó
áàçóâàëèñÿ âèïðîáóâàííÿ.

Evaluation and reporting the test: For specific
guidance, see D5 to D8. Any Standards on which
the tests are based should be reported.

D5 Âèçíà÷åííÿ ðîçðàõóíêîâèõ âåëè÷èí D5 Derivation of design values

(1) Âèçíà÷åííÿ çà ðåçóëüòàòàìè âèïðîáóâàíü
ðîçðàõóíêîâèõ âåëè÷èí âëàñòèâîñò³ ìàòåð³àëó,
ïàðàìåòðà ìîäåë³ àáî îïîðó ïîâèííå âèêî-
íóâàòèñü îäíèì ç íàñòóïíèõ ñïîñîá³â:

(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:
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a) çàâäÿêè îö³íö³ õàðàêòåðèñòè÷íî¿ âåëè÷èíè,
ÿêà òîä³ ä³ëèòüñÿ íà ÷àñòêîâèé êîåô³ö³ºíò àáî
ïîìíîæóºòüñÿ, ÿêùî öå íåîáõ³äíî, íà âèçíà÷å-
íèé ïåðåâîäíèé êîåô³ö³ºíò (äèâ. D7.2 òà D8.2);

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) çàâäÿêè áåçïîñåðåäíüîìó âèçíà÷åííþ ðîç-
ðàõóíêîâî¿ âåëè÷èíè, ÿâíå àáî íåÿâíå âðàõó-
âàííÿ äëÿ êîíâåðñ³¿ ðåçóëüòàò³â òà çàãàëüíî¿
íàä³éíîñò³, ùî âèìàãàºòüñÿ (äèâ. D7.3 òà D8.3).

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).

ÏÐÈÌ²ÒÊÀ. Çàãàëîì ìåòîä a) á³ëüø ïåðåâàæíèé çà
óìîâè, ùî ïîêàçíèê ÷àñòêîâîãî êîåô³ö³ºíòà âèçíà-
÷åíèé ç íîðìàëüíî¿ ðîçðàõóíêîâî¿ ïðîöåäóðè (äèâ.
(3) íèæ÷å).

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) Â³äõèëåííÿ õàðàêòåðèñòè÷íî¿ âåëè÷èíè
âèïðîáóâàíü (ìåòîä (a)), ïîâèííå âðàõóâàòè:

(2) The derivation of a characteristic value from
tests (Method (a)) should take into account:

a) ðîçñ³þâàííÿ äàíèõ âèïðîáóâàíü; a) the scatter of test data;

b) ñòàòèñòè÷íó íåâèçíà÷åí³ñòü, ïîâ’ÿçàíó ç
ê³ëüê³ñòþ âèïðîáóâàíü;

b) statistical uncertainty associated with the num-
ber of tests;

c) ïîïåðåäí³ ñòàòèñòè÷í³ çíàííÿ òà äîñâ³ä. c) prior statistical knowledge.

(3) ×àñòêîâèé êîåô³ö³ºíò, ÿêèé âèêîðèñòîâó-
âàòèìåòüñÿ äëÿ õàðàêòåðèñòè÷íî¿ âåëè÷èíè,
ïîâèíåí áóòè âçÿòèé ç â³äïîâ³äíîãî ªâðîêîäà
çà óìîâè, ùî ³ñíóº äîñòàòíÿ ñõîæ³ñòü ì³æ öèìè
âèïðîáóâàííÿìè òà çâè÷àéíîþ îáëàñòþ âèêî-
ðèñòàííÿ ÷àñòêîâîãî êîåô³ö³ºíòà, ÿêèé âèêî-
ðèñòàíèé â ÷èñëîâèõ ïåðåâ³ðêàõ.

(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) ßêùî îï³ð êîíñòðóêö³¿ àáî åëåìåíòà êîí-
ñòðóêö³¿ àáî îï³ð ìàòåð³àëó çàëåæàòü â³ä âïëè-
â³â, ÿê³ çíà÷íîþ ì³ðîþ íå îõîïëþþòüñÿ, òàêèìè
âèïðîáóâàííÿìè ÿê:

(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:

– âïëèâ ÷àñó òà òðèâàëîñò³, – time and duration effects,
– âïëèâ ìàñøòàáó òà ðîçì³ðó, – scale and size effects,
– âïëèâ ð³çíèõ óìîâ íàâêîëèøíüîãî ñåðåäî-

âèùà, íàâàíòàæåííÿ òà ãðàíè÷íèõ óìîâ,
– different environmental, loading and boundary

conditions,
– âïëèâ ïîêàçíèê³â îïîðó, – resistance effects,
òîä³ ðîçðàõóíêîâà ìîäåëü, â³äïîâ³äíî äî îá-
ñòàâèí ïîâèííà âðàõîâóâàòè òàê³ âïëèâè.

then the calculation model should take such in-
fluences into account as appropriate.

(5) Â îñîáëèâèõ âèïàäêàõ, äå âèêîðèñòîâóºòüñÿ
ìåòîä, íàäàíèé â D5(l)b), ïðè âèçíà÷åíí³ ðîçðà-
õóíêîâèõ âåëè÷èí ïîâèíí³ áóäè âçÿò³ äî óâàãè:

(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:

– â³äïîâ³äí³ ãðàíè÷í³ ñòàíè; – the relevant limit states;
– ð³âåíü íàä³éíîñò³, ùî âèìàãàºòüñÿ; – the required level of reliability;
– ìîæëèâ³ñòü ïîð³âíÿííÿ ç ïðèïóùåííÿìè, ÿê³

ìàþòü â³äíîøåííÿ äî ñòîðîíè ä³é ó ôîð-
ìóë³ (C.8a);

– compatibility with the assumptions relevant to
the actions side in expression (C.8a);

– äå ïðèéíÿòíî, ïðîåêòíèé òåðì³í åêñïëóà-
òàö³¿, ùî âèìàãàºòüñÿ;

– where appropriate, the required design work-
ing life;

– ïîïåðåäí³ çíàííÿ òà äîñâ³ä ïðè ñõîæèõ
âèïàäêàõ.

– prior knowledge from similar cases.

ÏÐÈÌ²ÒÊÀ. ²íøó ³íôîðìàö³þ ìîæíà çíàéòè â D6,
D7 òà D8.

NOTE Further information may be found in D6, D7 and
D8.
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D6 Çàãàëüí³ ïðèíöèïè ñòàòèñòè÷íèõ
îö³íîê

D6 General principles for statistical
evaluations

(1) Êîëè îö³íþþòüñÿ ðåçóëüòàòè âèïðîáóâàíü,
ïîâåä³íêà âèïðîáóâàëüíèõ çðàçê³â òà âèäè ðóé-
íóâàíü ïîâèíí³ áóòè ïîð³âíÿí³ ç òåîðåòè÷íèìè
ïåðåäáà÷åííÿìè. Êîëè ìàº ì³ñöå çíà÷íå â³ä-
õèëåííÿ â³ä ïåðåäáà÷åííÿ, ñë³ä øóêàòè ïîÿñ-
íåííÿ: öå ìîæå âèìàãàòè äîäàòêîâèõ âèïðî-
áóâàíü, ìîæëèâî â ³íøèõ óìîâàõ, àáî ìîäè-
ô³êàö³¿ òåîðåòè÷íî¿ ìîäåë³.

(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) Îö³íêè ðåçóëüòàò³â âèïðîáóâàíü ïîâèíí³
áàçóâàòèñÿ íà ñòàòèñòè÷íèõ ìåòîäàõ ç âèêî-
ðèñòàííÿì íàÿâíî¿ (ñòàòèñòè÷íî¿) ³íôîðìàö³¿
ñòîñîâíî òèïó ðîçïîä³ëåííÿ, ùî âèêîðèñòîâó-
ºòüñÿ, òà éîãî â³äïîâ³äíèõ ïàðàìåòð³â. Ìåòîäè,
íàäàí³ â öüîìó äîäàòêó, ìîæóòü âèêîðèñòîâó-
âàòèñü ò³ëüêè òîä³, êîëè âèêîíàí³ òàê³ óìîâè:

(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:

– ñòàòèñòè÷í³ äàí³ (âêëþ÷íî ç ïîïåðåäíüîþ
³íôîðìàö³ºþ) âçÿò³ ç ³äåíòèô³êîâàíèõ âèái-
ðîê, ÿê³ íåîáîâ’ÿçêîâî º îäíîð³äíèìè òà

– the statistical data (including prior information)
are taken from identified populations which are
sufficiently homogeneous; and

– º â íàÿâíîñò³ çíà÷íà ê³ëüê³ñòü ñïîñòåðåæåíü. – a sufficient number of observations is available.

ÏÐÈÌ²ÒÊÀ. Íà ð³âí³ òëóìà÷åííÿ ðåçóëüòàò³â âèïðî-
áóâàíü ìîæóòü áóòè âèä³ëåíèìè òðè ãîëîâí³ êàòåãîð³¿:

NOTE At the level of interpretation of tests results,
three main categories can be distinguished:

– òàì, äå âèêîíóºòüñÿ ò³ëüêè îäíå âèïðîáóâàííÿ
(àáî äóæå ìàëî âèïðîáóâàíü), ìîæëèâ³ êëàñè÷í³
ñòàòèñòè÷í³ ³íòåðïðåòàö³¿. Ò³ëüêè âèêîðèñòàííÿ
çíà÷íî¿ ê³ëüêîñò³ ïîïåðåäíüî¿ ³íôîðìàö³¿, ÿêà
ïîâ’ÿçàíà ç ã³ïîòåçàìè ùîäî â³äíîñíîãî ñòóïåíÿ
âàæëèâîñò³ ö³º¿ ³íôîðìàö³¿ òà ðåçóëüòàò³â âèï-
ðîáóâàíü, ðîáëÿòü ìîæëèâèì ïðåäñòàâèòè öþ
³íòåðïðåòàö³þ àáî òëóìà÷åííÿ ÿê ñòàòèñòè÷íå
(Áåéñîâñüê³ ïðîöåäóðè, äèâ. ISO 12491);

– 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);

– ùîá îö³íèòè ïàðàìåòð, âèêîíóºòüñÿ çíà÷íà ñåð³ÿ
âèïðîáóâàíü, ³ ìîæå áóòè ìîæëèâà êëàñè÷íà
ñòàòèñòè÷íà ³íòåðïðåòàö³ÿ. Ïðèêëàäè íàéá³ëüø
çâè÷àéíèõ âèïàäê³â íàäàþòüñÿ â D7. Öÿ ³íòåð-
ïðåòàö³ÿ âñå ùå ìàòèìå ïîòðåáó â âèêîðèñòàíí³
äåÿêî¿ ê³ëüêîñò³ ïîïåðåäíüî¿ ³íôîðìàö³¿ ïðî
ïàðàìåòð; îäíàê, ÿê ïðàâèëî, öå ìåíøå í³æ
çàçíà÷åíî âèùå;

– 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.

– êîëè âèêîíóºòüñÿ ñåð³ÿ âèïðîáóâàíü, äëÿ òîãî
ùîá êàë³áðóâàòè ìîäåëü (ÿê ôóíêö³þ) òà îäèí
àáî á³ëüøå ïîâ’ÿçàíèõ ïàðàìåòð³â, ìîæëèâà
êëàñè÷íà ñòàòèñòè÷íà ³íòåðïðåòàö³ÿ.

– 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) Ðåçóëüòàò âèïðîáóâàííÿ ñë³ä ðîçãëÿäàòè
ä³éñíèì ò³ëüêè äëÿ ñïåöèô³êàö³é òà õàðàêòå-
ðèñòèê íàâàíòàæåííÿ, ðîçãëÿíóòèõ ó âèïðîáó-
âàííÿõ. ßêùî ö³ ðåçóëüòàòè åêñòðàïîëþþòüñÿ,
ùîá îõîïèòè ³íø³ ðîçðàõóíêîâ³ ïàðàìåòðè òà
ïàðàìåòðè íàâàíòàæåííÿ, ñë³ä âèêîðèñòîâó-
âàòè äîäàòêîâó ³íôîðìàö³þ ç ïîïåðåäí³õ âèï-
ðîáóâàíü àáî ç òåîðåòè÷íî¿ áàçè.

(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.
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D7 Ñòàòèñòè÷íå âèçíà÷åííÿ îêðåìî¿
õàðàêòåðèñòèêè

D7 Statistical determination of a single
property

D7.1 Çàãàëüí³ ïîëîæåííÿ D7.1 General

(1) Öÿ ñòàòòÿ íàäàº ðîáî÷³ ôîðìóëè äëÿ âèç-
íà÷åííÿ ðîçðàõóíêîâèõ âåëè÷èí ç òèï³â âèïðî-
áóâàíü (a) òà (b) D3(3) äëÿ îêðåìî¿ õàðàêòå-
ðèñòèêè àáî âëàñòèâîñò³ (íàïðèêëàä, ì³öíîñò³)
ïðè âèêîðèñòàíí³ ìåòîä³â îö³íêè (a) òà (b) D5(l).

(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).

ÏÐÈÌ²ÒÊÀ. Íàäàí³ òóò ôîðìóëè, êîòð³ âèêîðèñòî-
âóþòü Áåéñîâñüê³ ïðîöåäóðè ç "íåâèçíà÷åíèìè"
ïîïåðåäí³ìè ðîçïîä³ëåííÿìè, ïðèçâîäÿòü ìàéæå
äî ïîä³áíèõ ðåçóëüòàò³â, ÿê êëàñè÷í³ ñòàòèñòè÷í³ ç
ð³âíåì çíà÷èìîñò³, ùî äîð³âíþº 0,75.

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) Îêðåìà âëàñòèâ³ñòü Õ ìîæå ïðåäñòàâëÿòè (2) The single property Õ may represent

à) îï³ð âèðîáó, a) a resistance of a product,

á) âëàñòèâ³ñòü, ùî âïëèâàº íà îï³ð âèðîáó. b) a property contributing to the resistance of a
product.

(3) Ó âèïàäêó a) ïðîöåäóðè D7.2 òà D7.3 ìîæóòü
ïðÿìî âèêîðèñòîâóâàòèñü, ùîá âèçíà÷èòè õà-
ðàêòåðèñòè÷í³ àáî ðîçðàõóíêîâ³ âåëè÷èíè àáî
÷àñòêîâèé êîåô³ö³ºíò.

(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) Ó âèïàäêó b) ñë³ä âðàõóâàòè, ùî ðîçðàõóí-
êîâà âåëè÷èíà îïîðó òàêîæ ïîâèííà âêëþ÷àòè:

(4) In case b) it should be considered that the de-
sign value of the resistance should also include:

– âïëèâè ³íøèõ âëàñòèâîñòåé, – the effects of other properties,
– íåâèçíà÷åí³ñòü ìîäåë³, – the model uncertainty,
– ³íø³ âïëèâè (ìàñøòàáóâàííÿ, îá’ºì òîùî) – other effects (scaling, volume, etc.)

(5) Òàáëèö³ òà ôîðìóëè â D7.2 òà D7.3 áàçó-
þòüñÿ íà òàêèõ ïðèïóùåííÿõ:

(5) The tables and expressions in D7.2 and D7.3
are based on the following assumptions:

– óñ³ ïåðåì³íí³ ìàþòü àáî íîðìàëüíå, àáî
ëîãíîðìàëüíå ðîçïîä³ëåííÿ;

– all variables follow either a Normal or a
log-normal distribution;

– íåìàº ïîïåðåäí³õ äàíèõ ùîäî ñåðåäíüîãî
çíà÷åííÿ;

– there is no prior knowledge about the value of
the mean;

– äëÿ âèïàäêó "VX íåâ³äîìèé" íå ³ñíóº ïîïå-
ðåäí³õ äàíèõ ùîäî êîåô³ö³ºíòà âàð³àö³¿;

– for the case "VX unknown", there is no prior
knowledge about the coefficient of variation;

– äëÿ âèïàäêó "VX â³äîìèé" ³ñíóº ïîâíà ³í-
ôîðìàö³ÿ ùîäî êîåô³ö³ºíòa âàð³àö³¿.

– for the case "VX known", there is full knowl-
edge of the coefficient of variation.

ÏÐÈÌ²ÒÊÀ. Ïðèéíÿòòÿ ëîãíîðìàëüíîãî ðîçïîäi-
ëåííÿ äëÿ äåÿêèõ ïåðåì³ííèõ ìàº ïåðåâàãó â òîìó,
ùî íåãàòèâí³ âåëè÷èíè º íåìîæëèâèìè, ÿê, íàï-
ðèêëàä, äëÿ ãåîìåòðè÷íèõ ïåðåì³ííèõ òà ïåðåì³í-
íèõ ñòîñîâíî îïîðó.

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.

Íà ïðàêòèö³ ÷àñòî êðàùå âèêîðèñòîâóâàòè
âèïàäîê "VX â³äîìèé" ðàçîì ç âåðõíüîþ êîí-
ñåðâàòèâíîþ îö³íêîþ VX í³æ çàñòîñîâóâàòè
ïðàâèëà äëÿ âèïàäêó "VX íåâ³äîìèé". Á³ëüø
òîãî, êîëè VX íåâ³äîìèé, ñë³ä ïðèïóñêàòè éîãî
íå ìåíøèì çà 0,10.

In practice, it is often preferable to use the case
"VX known" together with a conservative upper
estimate of VX, rather than to apply the rules given
for the case "VX unknown". Moreover VX, when
unknown, should be assumed to be not smaller
than 0,10.

89

ÄÑÒÓ-Í Á Â.1.2-13:2008



D7.2 Îö³íêà ÷åðåç õàðàêòåðèñòè÷íó
âåëè÷èíó

D7.2 Assessment via the characteristic
value

(1) Ðîçðàõóíêîâà âåëè÷èíà âëàñòèâîñò³ Õ ïî-
âèííà áóòè çíàéäåíà, âèêîðèñòîâóþ÷è:

(1) The design value of a property Õ should be
found by using:

 �X
X

m k Vd d
k n

m

d

m
X n X� � %


�




�
( ) 1 , (D.1)

äå: where:


d – ðîçðàõóíêîâà âåëè÷èíà ïåðåâîäíîãî
êîåô³ö³ºíòà.


d is the design value of the conversion factor.

ÏÐÈÌ²ÒÊÀ. Îö³íêà â³äïîâ³äíîãî ïåðåâîäíîãî êîå-
ô³ö³ºíòà â çíà÷í³é ì³ð³ çàëåæèòü â³ä òèïó âèïðî-
áóâàííÿ òà òèïó ìàòåð³àëó.

NOTE The assessment of the relevant conversion fac-
tor is strongly dependent on the type of test and the
type of material.

Âåëè÷èíàkn ìîæå áóòè çíàéäåíà ç òàáëèö³ D1. The value of kn can be found from Table D1.

(2) Êîëè âèêîðèñòîâóºòüñÿ òàáëèöÿ D1, îäèí àáî
äâà ïðèêëàäè ðîçãëÿäàòèìóòüñÿ ÿê íàñòóïí³.

(2) When using table D1, one of two cases should
be considered as follows.

– Ðÿäîê "VX â³äîìèé" ïîâèíåí âèêîðèñòîâóâà-
òèñÿ, ÿêùî êîåô³ö³ºíò âàð³àö³¿ VX àáî éîãî
âåðõíÿ ðåàë³ñòè÷íà ìåæà â³äîìà ç ïîïå-
ðåäíüîãî äîñâ³äó.

– The row "VX known" should be used if the coef-
ficient of variation, VX, or a realistic upper
bound of it, is known from prior knowledge.

ÏÐÈÌ²ÒÊÀ. Ïîïåðåäí³ çíàííÿ òà äîñâ³ä ìîæóòü
âñòàíîâëþâàòèñÿ ç îö³íîê ïîïåðåäí³õ âèïðîáóâàíü
ó ïîð³âíÿëüíèõ ñèòóàö³ÿõ. "Ïîð³âíÿëüíà" ïîâèííà
âèçíà÷àòèñÿ çàâäÿêè ³íæåíåðí³é îö³íö³ (äèâ.
D7.1(3)).

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)).

– Ðÿäîê "VX íåâ³äîìèé" ïîâèíåí âèêîðèñòîâó-
âàòèñÿ, ÿêùî êîåô³ö³ºíò âàð³àö³¿ VX íåâi-
äîìèé ç ïîïåðåäíüîãî äîñâ³äó ³ òîìó çà ïîò-
ðåáè ïîâèíåí âèçíà÷àòèñÿ ç³ âèá³ðêè, ÿê:

– The row "VX unknown" should be used if the
coefficient of variation VX is not known from
prior knowledge and so needs to be estimated
from the sample as:

s
n

x mx i x
2 21

1
�

%
%�( ) (D.2)

V s mX x x� (D.3)

(3) ×àñòêîâèé êîåô³ö³ºíò �m ïîâèíåí îáèðà-
òèñÿ â³äïîâ³äíî äî îáëàñò³ âèêîðèñòàííÿ ðå-
çóëüòàò³â âèïðîáóâàííÿ.

(3) The partial factor �m should be selected
according to the field of application of the test
results.

Òàáëèöÿ D1 – Âåëè÷èíè kn äëÿ 5 % õàðàêòå-

ðèñòè÷íîãî çíà÷åííÿ

Table D1 – Values of kn for the 5 % characteristic

value

n 1 2 3 4 5 6 8 10 20 30 -

VX
â³äîìèé

known
2,31 2,01 1,89 1,83 1,80 1,77 1,74 1,72 1,68 1,67 1,64

VX
íåâ³äîìèé

unknown
– – 3,37 2,63 2,33 2,18 2,00 1,92 1,76 1,73 1,64

ÏÐÈÌ²ÒÊÀ 1. Öÿ òàáëèöÿ áàçóºòüñÿ íà íîðìàëü-
íîìó ðîçïîä³ëåíí³.

NOTE 1 This table is based on the Normal distribution.

ÏÐÈÌ²ÒÊÀ 2. Äëÿ ëîãíîðìàëüíîãî ðîçïîä³ëåííÿ,
ôîðìóëà (D.1) íàáóâàº âèãëÿäó:

NOTE 2 With a log-normal distribution expression
(D.1) becomes:
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d

m
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�
exp

äå: where:

m
n

xy i� �1
ln( )

ßêùî VX â³äîìèé ç ïîïåðåäíüîãî äîñâ³äó, If VX is known from prior knowledge,

� �s V Vy X X� �  ln 2 1

ßêùî VX íåâ³äîìèé ç ïîïåðåäíüîãî äîñâ³äó, If VX is unknown from prior knowledge,

� �s
n

x my i y�
%

%�1

1

2
ln

D7.3 Ïðÿìà îö³íêà ðîçðàõóíêîâî¿
âåëè÷èíè äëÿ ãðàíè÷íèõ ñòàí³â çà
íåñó÷îþ çäàòí³ñòþ

D7.3 Direct assessment of the design value
for ULS verifications

(1) Ðîçðàõóíêîâà âåëè÷èíà Xd äëÿ X ïîâèííà
áóòè çíàéäåíà, âèêîðèñòîâóþ÷è:

(1) The design value Xd for X should be found by
using:

 �X m k Vd d X d n X� %
 1 , (D.4)

Ó öüîìó âèïàäêó 
d ïîâèííà îõîïëþâàòè óñ³
íåâèçíà÷åíîñò³, ÿê³ íå îõîïëåí³ âèïðîáóâàí-
íÿìè.

In this case, 
d should cover all uncertainties not
covered by the tests.

(2) kd n, ñë³ä âçÿòè ç òàáëèö³ D2. (2) kd n, should be obtained from table D2.

Òàáëèöÿ D2 – Âåëè÷èíè kd n, ðîçðàõóíêîâî¿

âåëè÷èíè ãðàíè÷íîãî ñòàíó çà íåñó÷îþ çäàò-
í³ñòþ

Table D2 – Values of kd n, for the ULS design

value

n 1 2 3 4 5 6 8 10 20 30 -

VX
â³äîìèé

known
4,36 3,77 3,56 3,44 3,37 3,33 3,27 3,23 3,16 3,13 3,04

VX
íåâ³äîìèé

unknown
– – – 11,40 7,85 6,36 5,07 4,51 3,64 3,44 3,04

ÏÐÈÌ²ÒÊÀ 1. Öÿ òàáëèöÿ áàçóºòüñÿ íà ïðèïóùåíí³,
ùî ðîçðàõóíêîâà âåëè÷èíà â³äïîâ³äàº äîáóòêó
� � � . . � .R 0 8 3 8 3 04� (äèâ. äîäàòîê C) òà ùî ðîç-
ïîä³ëåííÿ X º íîðìàëüíèì. Öå íàäàº ìîæëèâ³ñòü
ñïîñòåðåæåííÿ íèæ÷î¿ âåëè÷èíè áëèçüêî 0,1 %.

NOTE 1 This table is based on the assumption that
the design value corresponds to a product
� � � . . � .R 0 8 3 8 3 04� (see annex C) and that X

is Normally distributed. This gives a probability of
observing a lower value of about 0,1 %.

ÏÐÈÌ²ÒÊÀ 2. Äëÿ ëîãíîðìàëüíîãî ðîçïîä³ëåííÿ
ôîðìóëà (D.4) ñòàº:

NOTE 2 With a log-normal distribution, expression
(D.4) becomes:

/ 0X m k sd d y d n y� %
 exp , .
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D8 Ñòàòèñòè÷íå âèçíà÷åííÿ ìîäåëåé
îïîðó

D8 Statistical determination of resistance
models

D8.1 Çàãàëüí³ ïîëîæåííÿ D8.1 General

(1) Öÿ ñòàòòÿ ïðèçíà÷åíà, ãîëîâíèì ÷èíîì,
ùîá âèçíà÷èòè ïðîöåäóðè (ìåòîä³â) êàë³áðó-
âàííÿ ìîäåëåé îïîðó òà äëÿ îòðèìàííÿ ðîç-
ðàõóíêîâèõ âåëè÷èí ç âèïðîáóâàíü òèïó d)
(äèâ. D3(l)). Áóäå âèêîðèñòàíà íàÿâíà ïîïå-
ðåäíÿ ³íôîðìàö³ÿ (çíàííÿ àáî ïðèïóùåííÿ).

(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) Áàçóþ÷èñü íà ñïîñòåðåæåííÿõ çà ä³éñíîþ
ïîâåä³íêîþ ï³ä ÷àñ âèïðîáóâàíü òà íà òåîðå-
òè÷íèõ ðîçðàõóíêàõ, ïîâèííà áóòè ðîçðîáëåíà
"ðîçðàõóíêîâà ìîäåëü", ÿêà ñïðÿìîâàíà íà
îòðèìàííÿ çàëåæíîñò³ îïîðó. Ä³éñí³ñòü ö³º¿
ìîäåë³ ïîâèííà íàäàë³ ïåðåâ³ðÿòèñü çàâäÿêè
ñòàòèñòè÷í³é ³íòåðïðåòàö³¿ óñ³õ íàÿâíèõ äàíèõ
âèïðîáóâàíü. ßêùî íåîáõ³äíî, ðîçðàõóíêîâ³
ìîäåë³ íàäàë³ êîðèãóþòüñÿ äî äîñÿãíåííÿ íå-
îáõ³äíî¿ êîðåëÿö³¿ ì³æ òåîðåòè÷íèìè âåëè÷è-
íàìè òà äàíèìè âèïðîáóâàíü.

(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) Â³äõèëåííÿ â ïåðåäáà÷åííÿõ, ùî îòðèìàí³
êîðèñòóþ÷èñü ðîçðàõóíêîâîþ ìîäåëëþ, òàêîæ
âèçíà÷àþòüñÿ ç âèïðîáóâàíü. Öå â³äõèëåííÿ
ïîâèííå áóòè ïîºäíàíèì ç â³äõèëåííÿìè ³íøèõ
ïåðåì³ííèõ ó ôóíêö³¿ îïîðó, äëÿ òîãî ùîá
îòðèìàòè çàãàëüíèé ïîêàçíèê â³äõèëåííÿ. Ö³
³íø³ ïåðåì³íí³ âêëþ÷àòèìóòü:

(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:

– â³äõèëåííÿ â îïîð³ ìàòåð³àëó òà æîðñòêîñò³; – deviation in material strength and stiffness;
– â³äõèëåííÿ â ãåîìåòðè÷íèõ ïàðàìåòðàõ. – deviation in geometrical properties.

(4) Õàðàêòåðèñòè÷íèé îï³ð ïîâèíåí áóòè âèç-
íà÷åíèé çàâäÿêè âðàõóâàííþ â³äõèëåíü óñ³õ
ïåðåì³ííèõ.

(4) The characteristic resistance should be deter-
mined by taking account of the deviations of all
the variables.

(5) Â D5(l) íàäàþòüñÿ äâà ð³çíèõ ìåòîäè. Ö³
ìåòîäè íàäàí³ â D8.2 òà D8.3 â³äïîâ³äíî.
Äîäàòêîâî äåÿê³ ìîæëèâ³ ñïðîùåííÿ íàäàí³ â
D8.4.

(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.

Ö³ ìåòîäè ïðåäñòàâëåí³ ÿê ê³ëüê³ñòü äèñêðåò-
íèõ êðîê³â ³ äåÿêèõ ïðèïóùåíü ñòîñîâíî ãåíå-
ðàëüíî¿ ñóêóïíîñò³ âèïðîáóâàíü, ùî çðîáëåí³
³ ïîÿñíåí³; ö³ ïðèïóùåííÿ ñë³ä ðîçãëÿäàòè â
ÿêîñò³ íå á³ëüø í³æ ðåêîìåíäàö³é, ùî îõîïëþ-
þòü äåê³ëüêà íàéá³ëüø çàãàëüíèõ ïðèêëàä³â.

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 Ñòàíäàðòíà ïðîöåäóðà îö³íêè
(Ìåòîä (a))

D8.2 Standard evaluation procedure
(Method (a))

D8.2.1 Çàãàëüí³ ïîëîæåííÿ D8.2.1 General

(1) Äëÿ ñòàíäàðòíî¿ ïðîöåäóðè îö³íêè çðîáëåí³
òàê³ ïðèïóùåííÿ:

(1) For the standard evaluation procedure the fol-
lowing assumptions are made:
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à) ôóíêö³ÿ îïîðó – öå ôóíêö³ÿ äåê³ëüêîõ íåçà-
ëåæíèõ ïåðåì³ííèõ X;

a) the resistance function is a function of a num-
ber of independent variables X;

á) º â íàÿâíîñò³ çíà÷íà ê³ëüê³ñòü ðåçóëüòàò³â
âèïðîáóâàíü;

b) a sufficient number of test results is available;

ñ) óñ³ â³äïîâ³äí³ ãåîìåòðè÷í³ òà ìàòåð³àëüí³
âëàñòèâîñò³ º âèì³ðÿíèìè;

c) all relevant geometrical and material properties
are measured;

d) â³äñóòíÿ êîðåëÿö³ÿ (ñòàòèñòè÷íà çàëåæí³ñòü)
ì³æ ïåðåì³ííèìè â ôóíêö³¿ îïîðó;

d) there is no correlation (statistical dependence)
between the variables in the resistance function;

e) óñ³ ïåðåì³íí³ ìàþòü àáî íîðìàëüíå, àáî
ëîãíîðìàëüíå ðîçïîä³ëåííÿ.

e) all variables follow either a Normal or a log-nor-
mal distribution.

ÏÐÈÌ²ÒÊÀ. Ïðèéíÿòòÿ ëîãíîðìàëüíîãî ðîçïîäi-
ëåííÿ äëÿ ïåðåì³ííî¿ ìàº ïåðåâàãó ó â³äñóòíîñò³
âèíèêíåííÿ íåãàòèâíèõ âåëè÷èí.

NOTE Adopting a log-normal distribution for a variable
has the advantage that no negative values can occur.

(2) Ñòàíäàðòíà ïðîöåäóðà äëÿ ìåòîäó D5(l)a)
ì³ñòèòü ñ³ì êðîê³â, ùî íàäàí³ â D8.2.2.1 –
D8.2.2.7.

(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 Ñòàíäàðòíà ïðîöåäóðà D8.2.2 Standard procedure

D8.2.2.1 Êðîê 1: Ñòâîðåííÿ ðîçðàõóíêîâî¿
ìîäåë³

D8.2.2.1 Step 1: Develop a design model

(1) Ñòâîðåííÿ ðîçðàõóíêîâî¿ ìîäåë³ äëÿ òåî-
ðåòè÷íî¿ âåëè÷èíè îïîðó rt åëåìåíòà êîíñò-
ðóêö³¿ àáî êîíñòðóêòèâíî¿ äåòàë³, ùî ðîçãëÿ-
äàºòüñÿ, ïðåäñòàâëåíà ôóíêö³ºþ îïîðó:

(1) Develop a design model for the theoretical
resistance rt of the member or structural detail
considered, represented by the resistance func-
tion:

� �r g Xt r t� (D.5)

(2) Ôóíêö³ÿ îïîðó ïîâèííà îõîïëþâàòè âñ³ áà-
çîâ³ ïåðåì³íí³ X, ùî âïëèâàþòü íà îï³ð â³äïî-
â³äíîãî ãðàíè÷íîãî ñòàíó.

(2) The resistance function should cover all rele-
vant basic variables X that affect the resistance
at the relevant limit state.

(3) Ñë³ä âèì³ðÿòè âñ³ áàçîâ³ ïàðàìåòðè äëÿ
êîæíîãî çðàçêà i (ïðèïóùåííÿ (c) â D8.2.1) òà
âîíè ïîâèíí³ áóòè äîñòóïíèìè äëÿ âèêîðèñ-
òàííÿ â îö³íö³.

(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 Êðîê 2: Ïîð³âíÿííÿ åêñïåðè-
ìåíòàëüíèõ òà òåîðåòè÷íèõ âåëè÷èí

D8.2.2.2 Step 2: Compare experimental and
theoretical values

(1) Çàì³íèòè ä³éñíî âèì³ðÿí³ âëàñòèâîñò³ â
ôóíêö³¿ îïîðó òàê, ùîá îòðèìàòè òåîðåòè÷íó
âåëè÷èíó rti äëÿ ôîðìóâàííÿ îñíîâè ïîð³â-
íÿííÿ ç åêñïåðèìåíòàëüíèìè âåëè÷èíàìè rei ç
âèïðîáóâàíü.

(1) Substitute the actual measured properties into
the resistance function so as to obtain theoretical
values rti to form the basis of a comparison with
the experimental values rei from the tests.

(2) Êðàïêè ïðåäñòàâëÿþòü ïàðè â³äïîâ³äíèõ
âåëè÷èí (rti , rei ) ³ ïîâèíí³ áóòè íàíåñåí³ íà
ñõåìó, ÿê âêàçàíî íà ðèñóíêó Dl.

(2) The points representing pairs of correspond-
ing values (rti , rei ) should be plotted on a diagram,
as indicated in figure D1.
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(3) ßêùî ôóíêö³ÿ îïîðó º òî÷íîþ òà ïîâíîþ,
òîä³ âñ³ êðàïêè ëåæàòèìóòü íà ë³í³¿ " )� / 4.
Íà ïðàêòèö³ ö³ êðàïêè áóäóòü ðîçêèäàí³, ïðè-
÷èíè áóäü-ÿêèõ ñèñòåìàòè÷íèõ â³äõèëåíü â³ä
ö³º¿ ë³í³¿ ïîâèíí³ áóòè äîñë³äæåíèìè, ùîá ïåðå-
â³ðèòè, ÷è ñâ³ä÷èòü öÿ ñèòóàö³ÿ ïðî ïîìèëêè â
ïðîöåäóðàõ âèïðîáóâàííÿ àáî â ôóíêö³¿ îïîðó.

(3) If the resistance function is exact and com-
plete, then all of the points will lie on the line
" )� / 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 Êðîê 3: Îö³íêà ïîïðàâî÷íîãî
êîåô³ö³ºíòà ñåðåäíüîãî çíà÷åííÿ b

D8.2.2.3 Step 3: Estimate the mean value
correction factor b

(1) Ïðåäñòàâèòè ³ìîâ³ðí³ñíó ìîäåëü ì³öíîñò³ r

â ôîðìàò³:
(1) Represent the probabilistic model of the resis-
tance r in the format:

r brt� + , (D.6)

äå: where:

b – "íàéìåíøå êâàäðàòè÷íå", ùî çàáåçïå÷óº
íàéêðàùó â³äïîâ³äí³ñòü ùîäî ðîçìàõó, çà ôîð-
ìóëîþ

b is the "Least Squares" best-fit to the slope, given
by

b
r r

t

e t

t

� �
2

. (D.7)

(2) Ñåðåäíº çíà÷åííÿ ôóíêö³¿ òåîðåòè÷íîãî
îïîðó, ï³äðàõîâàíå ç âèêîðèñòàííÿì ñåðåäí³õ
çíà÷åíü Xm áàçîâèõ ïåðåì³ííèõ, ìîæëèâî
îòðèìàòè ç:

(2) The mean value of the theoretical resistance
function, calculated using the mean values Xm

of the basic variables, can be obtained from :

� � � �r br X bg Xm t m r t m� �+ + . (D.8)

D8.2.2.4 Êðîê 4: Îö³íèòè êîåô³ö³ºíò
âàð³àòèâíîñò³ ïîìèëîê

D8.2.2.4 Step 4: Estimate the coefficient of
variation of the errors

(1) Âåêòîð ïîìèëîê + i äëÿ êîæíî¿ åêñïåðè-
ìåíòàëüíî¿ âåëè÷èíè rei ïîâèíåí âèçíà÷àòèñÿ
çà ôîðìóëîþ (D.9):

(1) The error term + i for each experimental value
rei should be determined from expression(D.9):

+ �
r

br

ei

ti

. (D.9)
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(2) Ç âåëè÷èíè ðîçðàõóíêîâå çíà÷åííÿ + i äëÿ
V+ ñë³ä âèçíà÷èòè çà:

(2) From the values of + i an estimated value forV+
should be determined by defining:

	 i i� ln ( )+ . (D.10)

(3) Ðîçðàõóíêîâå çíà÷åííÿ 	 äëÿ E( )	 ìîæíà

îòðèìàòè çà:

(3) The estimated value 	 for E( )	 should be

obtained from:

	 	�
�
�1

1n
i

i

n

. (D.11)

(4) Ðîçðàõóíêîâå çíà÷åííÿ s	
2 äëÿ $ 	

2 ñë³ä

îòðèìàòè çà:

(4) The estimated value s	
2 for $ 	

2 should be

obtained from:

� �s
n

i
i

n

	 	 	2 2

1

1

1
�

%
%

�
� . (D.12)

(5) Ôîðìóëà: (5) The expression:

� �V s+ � %exp 	
2 1 (D.13)

ìîæå âèêîðèñòîâóâàòèñü ÿê êîåô³ö³ºíò âàð³àö³¿
V+ âåêòîð³â ïîìèëîê + 1.

may be used as the coefficient of variation V+ of
the + 1 error terms.

D8.2.2.5 Êðîê 5: Àíàë³ç ñóì³ñíîñò³ D8.2.2.5 Step 5: Analyse compatibility

(1) Ïîâèííà áóòè ïðîàíàë³çîâàíà ñóì³ñí³ñòü
ãåíåðàëüíî¿ ñóêóïíîñò³ ðåçóëüòàò³â âèïðîáó-
âàíü ç ïðèïóùåííÿìè â ôóíêö³¿ îïîðó.

(1) The compatibility of the test population with
the assumptions made in the resistance function
should be analysed.

(2) Ðîçñ³þâàííÿ (rei , rti ) âåëè÷èí º íàäòî âå-
ëèêèì, ùîá ïðîâåñòè åêîíîì³÷í³ ðîçðàõóíêè
ôóíêö³¿ îïîðó, òà öå ðîçñ³þâàííÿ ìîæå áóòè
çìåíøåíèì îäíèì ç íàñòóïíèõ øëÿõ³â:

(2) If the scatter of the (rei , rti ) values is too high
to give economical design resistance functions,
this scatter may be reduced in one of the following
ways:

a) çàâäÿêè êîðèãóâàííþ ðîçðàõóíêîâî¿ ìîäåë³,
ùîá âçÿòè äî óâàãè ïàðàìåòðè, êîòð³ ðàí³øå
áóëè ïðî³ãíîðîâàí³;

a) by correcting the design model to take into ac-
count parameters which had previously been ig-
nored;

b) çàâäÿêè ìîäèô³êàö³¿ b òà V+ , çàâäÿêè ðîç-
ä³ëåííþ çàãàëüíî¿ ãåíåðàëüíî¿ ñóêóïíîñò³ ðå-
çóëüòàò³â âèïðîáóâàíü íà â³äïîâ³äí³ ï³äãðóïè,
äëÿ ÿêèõ âïëèâ òàêèõ äîäàòêîâèõ ïàðàìåòð³â
ìîæíà ðîçãëÿäàòè ÿê ïîñò³éíèé.

b) by modifying b andV+ 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) Ùîá âèÿâèòè, ÿê³ ïàðàìåòðè ìàþòü íàéá³ëü-
øèé âïëèâ íà ðîçñ³þâàííÿ, ðåçóëüòàòè âèïðî-
áóâàííÿ ìîæóòü áóòè ðîçïîä³ëåí³ ïî öèõ ï³ä-
ãðóïàõ â³äïîâ³äíî äî öèõ ïàðàìåòð³â.

(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.

ÏÐÈÌ²ÒÊÀ. Ìåòà – ïîêðàùèòè ôóíêö³þ îïîðó ó ï³ä-
ãðóï³, àíàë³çóþ÷è êîæíó ï³äãðóïó ç âèêîðèñòàííÿì
ñòàíäàðòíî¿ ïðîöåäóðè. Íåäîë³êàìè ðîçïîä³ëåííÿ
ðåçóëüòàò³â âèïðîáóâàííÿ ïî ï³äãðóïàõ º òå, ùî
ê³ëüê³ñòü ðåçóëüòàò³â âèïðîáóâàííÿ ó êîæí³é ï³äãðóï³
ìîæå áóòè äóæå íåçíà÷íîþ.

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) Êîëè âèçíà÷àþòüñÿ êâàíòèëåâ³ êîåô³ö³ºíòè
kn (äèâ. êðîê 7), âåëè÷èíà kn äëÿ ï³äãðóï ìîæå
âèçíà÷àòèñÿ íà îñíîâ³ çàãàëüíî¿ ê³ëüêîñò³
âèïðîáóâàíü ó âèõ³äí³é ñåð³¿.

(4) When determining the fractile factors kn (see
step 7), the kn value for the sub-sets may be
determined on the basis of the total number of the
tests in the original series.

ÏÐÈÌ²ÒÊÀ. Çâåðòàº íà ñåáå óâàãó òîé ôàêò, ùî
ðîçïîä³ëåííÿ ÷àñòîòè äëÿ îïîðó ìîæå áóòè îïè-
ñàíèì êðàùå øëÿõîì âèêîðèñòàííÿ á³ìîäàëüíî¿
àáî áàãàòîìîäàëüíî¿ ôóíêö³¿. Ìîæóòü âèêîðèñòî-
âóâàòèñü ñïåö³àëüí³ ìåòîäè àïðîêñèìàö³¿ äëÿ òîãî,
ùîá ïåðåòâîðèòè ö³ ôóíêö³¿ â îäíîìîäàëüíå ðîç-
ïîä³ëåííÿ.

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 Êðîê 6: Âèçíà÷åííÿ êîåô³ö³ºíò³â
âàð³àö³¿ VXi áàçîâèõ ïåðåì³ííèõ

D8.2.2.6 Step 6: Determine the coefficients of
variationVXi of the basic variables

(1) ßêùî ìîæíà ïîêàçàòè, ùî âèïðîáóâàëüíà
ñóêóïí³ñòü º ïîâí³ñòþ ðåïðåçåíòàòèâíîþ äëÿ
ä³éñíèõ âàð³àö³é, òîä³ ö³ êîåô³ö³ºíòè âàð³àö³¿
VXi áàçîâèõ ïåðåì³ííèõ ó ôóíêö³¿ îïîðó ìîæóòü
âèçíà÷àòèñü ç âèïðîáóâàëüíèõ äàíèõ. Îäíàê,
îñê³ëüêè çàãàëîì öå íå òîé âèïàäîê, òî êîåôi-
ö³ºíòè âàð³àö³¿ VXi , ÿê ïðàâèëî, íåîáõ³äíî âèç-
íà÷àòè íà îñíîâ³ ïîïåðåäí³õ â³äïîâ³äíèõ çíàíü.

(1) If it can be shown that the test population is
fully representative of the variation in reality, then
the coefficients of variation VXi 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
VXi will normally need to be determined on the
basis of some prior knowledge.

D8.2.2.7 Êðîê 7: Âèçíà÷åííÿ õàðàêòåðèñ-
òè÷íî¿ âåëè÷èíè rk îïîðó

D8.2.2.7 Step 7: Determine the characteristic
value rk of the resistance

(1) ßêùî ôóíêö³ÿ îïîðó äëÿ j áàçîâèõ ïåðå-
ì³ííèõ º ôóíêö³ºþ-äîáóòêîì ôîðìè:

(1) If the resistance function for j basic variables
is a product function of the form:

 �r br b X X Xt j� �+ � +1 2� ,

ñåðåäíº çíà÷åííÿE r( ) ìîæå áóòè îòðèìàíå çà: the mean value E r( ) may be obtained from:

 � � �E r b E X E X E X bg Xj r t m( ) ( ) ( ) ( )� � �1 2 � , (D. 14a)

à êîåô³ö³ºíò âàð³àö³¿ Vr ìîæå áóòè îòðèìàíèé
çàâäÿêè ôóíêö³¿ äîáóòêó:

and the coefficient of variationVr may be obtained
from the product function:

� � � �V V Vr X
i

j

i

2 2 2

1

1 1 1� � �
1

/
2

3

0
4 %

�
5+ (D.14b)

(2) ²íøèì ÷èíîì, äëÿ ìàëèõ âåëè÷èíV+
2 òàV

X i

2

ìîæóòü âèêîðèñòîâóâàòèñü òàê³ àïðîêñèìàö³¿
äëÿVr :

(2) Alternatively, for small values of V+
2 and V

X i

2

the following approximation forVr may be used:

V V Vr r t
2 2 2� �+ (D.15a)

ç: with:

V V
rt X

i

j

i

2 2

1

�
�
� . (D.15b)

(3) ßêùî ôóíêö³ÿ îïîðó º á³ëüø ñêëàäíîþ
ôóíêö³ºþ çà ôîðìîþ:

(3) If the resistance function is a more complex
function of the form:

 �r br b g X Xt r t j� + � +1, ,� ,

ñåðåäíº çíà÷åííÿE r( ) ìîæå áóòè îòðèìàíå çà: the mean value E r( ) may be obtained from:
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 � � �E r bg E X E X bg Xr t j r t m( ) ( ), , ( )� �1 � , (D.16a)

à êîåô³ö³ºíò âàð³àö³¿ Vrt ìîæå áóòè îòðèìàíèé
çà:

and the coefficient of variation Vrt may be ob-
tained from:

� �' (
� � � �

V
VAR g X

g X g X

g

Xrt

r t

r t m r t m

r t

i
i

i

j
2

2 2
1

2
1

� 6 �
7

8
9
9

:

;
<
<

�
�

=

=
$ . (D.16b)

(4) ßêùî ê³ëüê³ñòü âèïðîáóâàíü îáìåæåíà
(íàïðèêëàä, n & 100 ), ñë³ä âçÿòè äî óâàãè òà
âíåñòè ïîïðàâêó äî ðîçïîä³ëåííÿ 	 äëÿ ñòà-
òèñòè÷íèõ íåâèçíà÷åíîñòåé. Öå ðîçïîä³ëåííÿ
ñë³ä ðîçãëÿäàòè ÿê öåíòðàëüíå t-ðîçïîä³ëåííÿ

ç ïàðàìåòðàìè 	, V	 òà n.

(4) If the number of tests is limited (say n & 100 )
allowance should be made in the distribution of
	 for statistical uncertainties. The distribution
should be considered as a central t-distribution

with the parameters 	,V	 and n.

(5) Ó öüîìó âèïàäêó õàðàêòåðèñòè÷íà ì³öí³ñòü
rk ïîâèííà âèçíà÷àòèñÿ çà:

(5) In this case the characteristic resistance rk
should be obtained from:

� � � �r bg X k Q k Q Qk r t m r t r t n� % % %-exp ,� � + + 0 5 2 , (D.17)

äå: with:

� �Q Vr t r t r t
� � �$ ln( ) ln 2 1 (D.18a)

� �Q V+ + +$� � �ln( ) ln 2 1 (D.18b)

� �Q Vr r� � �$ ln( ) ln 2 1 (D.18c)

� r t
r tQ

Q
� (D.19a)

� +
+�

Q

Q
, (D.19b)

äå: where:

kn – õàðàêòåðèñòè÷íèé êâàíòèëüíèé êîåôiöi-
ºíò ç òàáëèö³ D1 ó âèïàäêó, êîëè ïàðàìåòð VX

íåâ³äîìèé;

kn – is the characteristic fractile factor from table
D1 for the caseVX unknown;

k- – âåëè÷èíà kn äëÿ k- – is the value of kn for

' (n k> - �- 1 64, ;

� r t – âàãîâèé êîåô³ö³ºíò äëÿ Qr t � r t – is the weighting factor for Qr t

� + – âàãîâèé êîåô³ö³ºíò äëÿ Q+ � + – is the weighting factor for Q+

ÏÐÈÌ²ÒÊÀ. Âåëè÷èíà V+ ïîâèííà áóòè îö³íåíà ç

òåñòîâî¿ âèá³ðêè, ùî ðîçãëÿäàºòüñÿ.

NOTE The value of V+ is to be estimated from the test

sample under consideration.

(6) Ó âèïàäêó âåëèêî¿ ê³ëüêîñò³ âèïðîáóâàíü
( )n � 100 ìîæëèâî îòðèìàòè õàðàêòåðèñòè÷íèé
îï³ð rk çà:

(6) If a large number of tests ( )n � 100 is available,
the characteristic resistance rk may be obtained
from:

� � � �r bg X k Q Qk r t m� % %-exp ,0 5 2 . (D.20)
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D8.3 Ñòàíäàðòíà ïðîöåäóðà îö³íêè
(Ìåòîä (b))

D8.3 Standard evaluation procedure
(Method (b))

(1) Ó öüîìó âèïàäêó ïðîöåäóðà òàêà æ ñàìà, ÿê ³
â D8.2, çà âèíÿòêîì òîãî, ùî êðîê 7 º àäàï-
òîâàíèì çàâäÿêè çàì³í³ õàðàêòåðèñòè÷íîãî
êâàíòèëüíîãî êîåô³ö³ºíòàkn íà ðîçðàõóíêîâèé
êâàíòèëüíèé êîåô³ö³ºíò kd n, , ÿêèé äîð³âíþº
äîáóòêó� �R , òîáòî 0 8 3 8 3 04, , ,� � , ùî øèðîêî
âèêîðèñòîâóºòüñÿ (äèâ. äîäàòîê C), ùîá îòðè-
ìàòè ðîçðàõóíêîâó âåëè÷èíó rd îïîðó.

(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 kn by
the design fractile factor kd n, equal to the product
� �R assessed at 0 8 3 8 3 04, , ,� � as commonly
accepted (see Annex C) to obtain the design
value rd of the resistance.

(2) Ó âèïàäêó îáìåæåíî¿ ê³ëüêîñò³ âèïðîáóâàíü
ðîçðàõóíêîâà âåëè÷èíà rd áóäå îòðèìàíà ç:

(2) For the case of a limited number of tests the
design value rd should be obtained from:

� � � �r bg X k Q k Q Qd r t m d r t rt d n� % % %-exp ,, ,� � + + 0 5 2 , (D.21)

äå: where:

kd n, – ðîçðàõóíêîâèé êâàíòèëüíèé êîåô³ö³ºíò ç
òàáëèö³ D2 ó âèïàäêó, êîëè ïàðàìåòð "VX íåâi-
äîìèé";

kd n, – is the design fractile factor from table D2
for the case "VX unknown";

kd,- – âåëè÷èíà kd n, äëÿ kd,- – is the value of kd n, for

' (n kd> - �-, ,3 04 .

ÏÐÈÌ²ÒÊÀ. Âåëè÷èíà V+ ïîâèííà îö³íþâàòèñü çàâ-

äÿêè äîñë³äíîìó çðàçêó, ùî ðîçãëÿäàºòüñÿ.

NOTE The value of V+ is to be estimated from the test

sample under consideration.

(2) Ó âèïàäêó âåëèêî¿ ê³ëüêîñò³ âèïðîáóâàíü
ðîçðàõóíêîâà âåëè÷èíà rd ìîæå áóòè îòðèìà-
íîþ çà:

(2) For the case of a large number of tests the de-
sign value rd may be obtained from :

� � � �r bg X k Q Qd r t m d� % %-exp ,, 0 5 2 . (D.22)

D8.4 Âèêîðèñòàííÿ äîäàòêîâèõ ïîïåðåäí³õ
çíàíü

D8.4 Use of additional prior knowledge

(1) ßêùî äîâåäåí³ñòü ôóíêö³¿ îïîðó rt òà âåðõ-
íÿ ìåæà (êîíñåðâàòèâíà îö³íêà àáî îö³íêà ç
çàïàñîì) äëÿ êîåô³ö³ºíòà âàð³àòèâíîñò³Vr âæå
â³äîì³ ç âåëèêî¿ ê³ëüêîñò³ ïîïåðåäí³õ âèïðî-
áóâàíü àáî òåñò³â, íàñòóïí³ ñïðîùåí³ ïðîöå-
äóðè ìîæóòü ïðèéìàòèñü, êîëè âèêîíóþòüñÿ
ïîäàëüø³ âèïðîáóâàííÿ.

(1) If the validity of the resistance function rt and
an upper bound (conservative estimate) for the
coefficient of variationVr 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) ßêùî âèêîíóºòüñÿ ò³ëüêè îäíå âèïðîáóâàí-
íÿ, õàðàêòåðèñòè÷íå çíà÷åííÿ rk ìîæå âèçíà-
÷àòèñü ç ðåçóëüòàòó re öüîãî âèïðîáóâàííÿ
çàâäÿêè âèêîðèñòàííþ:

(2) If only one further test is carried out, the char-
acteristic value rk may be determined from the
result re of this test by applying:

r rk k e� 
 , (D.23)

äå: where:


k – êîåô³ö³ºíò çìåíøåííÿ, ùî âèêîðèñòîâó-
ºòüñÿ ó âèïàäêó íàÿâíîñò³ ïîïåðåäí³õ çíàíü,
ÿêèé ìîæíà îòðèìàòè ç:


k – is a reduction factor applicable in the case of
prior knowledge that may be obtained from:

� �
k r rV V� % %0 9 2 3 0 5 2, exp , , , (D.24)
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äå: where:

Vr – ìàêñèìàëüíèé êîåô³ö³ºíò âàð³àö³¿, ùî
ñïîñòåð³ãàâñÿ â ïîïåðåäí³õ âèïðîáóâàííÿõ.

Vr – is the maximum coefficient of variation ob-
served in previous tests.

(3) ßêùî âèêîíóþòüñÿ äâà àáî òðè ïîäàëüøèõ
âèïðîáóâàííÿ, òîä³ õàðàêòåðèñòè÷íà âåëè÷èíà
rk ìîæå âèçíà÷àòèñü ç ñåðåäíüîãî çíà÷åííÿ
rem ðåçóëüòàò³â âèïðîáóâàíü çàâäÿêè âèêîðèñ-
òàííþ:

(3) If two or three further tests are carried out, the
characteristic value rk may be determined from
the mean value rem of the test results by applying:

r rk k em� 
 , (D.25)

äå: where:


k – êîåô³ö³ºíò çìåíøåííÿ, ùî âèêîðèñòîâó-
ºòüñÿ ó âèïàäêó íàÿâíîñò³ ïîïåðåäí³õ çíàíü,
ÿêèé ìîæíà îòðèìàòè ç:


k – is a reduction factor applicable in the case of
prior knowledge that may be obtained from:

� �
k r rV V� % %exp , ,2 0 0 5 2 , (D.26)

äå: where:

Vr – ìàêñèìàëüíèé êîåô³ö³ºíò âàð³àö³¿, ùî
ñïîñòåð³ãàâñÿ â ïîïåðåäí³õ âèïðîáóâàííÿõ çà
óìîâè, ùî êîæíå åêñòðåìàëüíå (ìàêñèìàëüíå
÷è ì³í³ìàëüíå) çíà÷åííÿ ree çàäîâîëüíÿº óìîâó:

Vr – is the maximum coefficient of variation ob-
served in previous tests provided that each ex-
treme (maximum or minimum) value ree satisfies
the condition:

r r ree em em% � 0 10, . (D.27)

(4) Âåëè÷èíè êîåô³ö³ºíòà âàð³àö³¿ Vr , íàäàí³
â òàáëèö³ D3, ìîæóòü ïðèïóñêàòèñü äëÿ òèï³â
ðóéíóâàííÿ, ùî âèçíà÷àòèìóòüñÿ (íàïðèêëàä,
ó â³äïîâ³äíèõ ªâðîêîäàõ äëÿ ïðîåêòóâàííÿ),
ùî ïðèçâåäå äî ïåðåë³÷åíèõ âåëè÷èí 
k ó â³ä-
ïîâ³äíîñò³ ç ôîðìóëàìè (D.24) òà (D.26).

(4) The values of the coefficient of variation Vr

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 
k

according to expressions (D.24) and (D.26).

Òàáëèöÿ D3 – Êîåô³ö³ºíò çìåíøåííÿ 
k

Êîåô³ö³ºíò âàð³àö³¿Vr

Êîåô³ö³ºíò çìåíøåííÿ 
k

Äëÿ 1 âèïðîáóâàííÿ Äëÿ 2 àáî 3 âèïðîáóâàíü

0,05 0,80 0,90

0,11 0,70 0,80

0,17 0,60 0,70

Table D3 – Reduction factor 
k

Coefficient of variationVr

Reduction factor 
k

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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