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ÂÑÒÓÏ FOREWORD

Öåé ºâðîïåéñüêèé ñòàíäàðò EN 1993, ªâðîêîä
3: "Ïðîåêòóâàííÿ ñòàëåâèõ êîíñòðóêö³é" ï³äãî-
òîâëåíèé Òåõí³÷íèì êîì³òåòîì CEN/TC 250
"Áóä³âåëüí³ ªâðîêîäè", ñåêðåòàð³àò ÿêîãî óòðè-
ìóºòüñÿ BSI. CEN/TC 250 â³äïîâ³äàëüíèé çà âñ³
"Áóä³âåëüí³ ªâðîêîäè".

This European Standard EN 1993, Eurocode 3:
Design of steel structures, has been prepared by
Technical Committee CEN/TC250 "Structural
Eurocodes", the Secretariat of which is held by
BSI. CEN/TC250 is responsible for all Structural
Eurocodes.

Öüîìó ñòàíäàðòó áóäå íàäàíî íàö³îíàëüíîãî
ñòàòóñó îïóáë³êóâàííÿì ³äåíòè÷íîãî òåêñòó
àáî óõâàëåííÿì íå ï³çí³øå æîâòíÿ 2005 ð., à
íàö³îíàëüí³ ñòàíäàðòè, ùî ìàþòü ç íèì ðîç-
á³æíîñò³, áóäóòü â³äì³íåí³ íå ï³çí³øå áåðåçíÿ
2010 ð.

This European Standard shall be given the status
of a National Standard, either by publication of an
identicaltext or by endorsement, at the latest by
October 2005, and conflicting National Standards
shall be withdrawn at latest by March 2010.

Öåé ñòàíäàðò çàì³íþº ENV 1993-1-2. This Eurocode supersedes ENV 1993-1-2.

Çã³äíî ç âíóòð³øí³ìè ïîñòàíîâàìè CEN-
CENELEC öåé ñòàíäàðò çîáîâ’ÿçàí³ âïðîâà-
äèòè íàö³îíàëüí³ îðãàí³çàö³¿ ç³ ñòàíäàðòèçàö³¿
òàêèõ êðà¿í: Àâñòð³¿, Áåëüã³¿, Ê³ïðó, Ðåñïóáë³êè
×åõ³ÿ, Äàí³¿, Åñòîí³¿, Ô³íëÿíä³¿, Ôðàíö³¿,
Í³ìå÷÷èíè, Ãðåö³¿, Óãîðùèíè, ²ñëàíä³¿, ²ðëàíä³¿,
²òàë³¿, Ëàòâ³¿, Ëèòâè, Ëþêñåìáóðãó, Ìàëüòè,
Í³äåðëàíä³â, Íîðâåã³¿, Ïîëüù³, Ïîðòóãàë³¿,
Ñëîâà÷÷èíè, Ñëîâåí³¿, ²ñïàí³¿, Øâåö³¿, Øâåé-
öàð³¿ òà Îá’ºäíàíîãî Êîðîë³âñòâà.

According to the CEN-CENELEC Internal Regu-
lations, the National Standard Organizations of
the following countries are bound to implement
these European Standard: Austria, Belgium,
Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, Italy, Latvia, Lithuania, Luxem-
bourg, Malta, Netherlands, Norway, Poland,
Portugal, Slovakia, Slovenia, Spain, Sweden,
Switzerland and United Kingdom.

VI

ÄÑÒÓ-Í Á EN 1993-1-2:2010

arymarenko
Прямоугольник



ÍÀÖ²ÎÍÀËÜÍÈÉ ÑÒÀÍÄÀÐÒ ÓÊÐÀ¯ÍÈ

ªÂÐÎÊÎÄ 3. ÏÐÎÅÊÒÓÂÀÍÍß ÑÒÀËÅÂÈÕ ÊÎÍÑÒÐÓÊÖ²É

×àñòèíà 1-2. Çàãàëüí³ ïîëîæåííÿ. Ðîçðàõóíîê êîíñòðóêö³é íà âîãíåñò³éê³ñòü

ÅÂÐÎÊÎÄ 3. ÏÐÎÅÊÒÈÐÎÂÀÍÈÅ ÑÒÀËÜÍÛÕ ÊÎÍÑÒÐÓÊÖÈÉ

×àñòü 1-2. Îáùèå ïîëîæåíèÿ. Ðàñ÷åò êîíñòðóêöèé íà îãíåñòîéêîñòü

EUROCODE 3: DESING OF STEEL STRUCTURES

Part 1-2: General rules. Structural fire desing

×èííèé â³ä 2013-07-01

ÎÑÍÎÂÈ ÏÐÎÃÐÀÌÈ ªÂÐÎÊÎÄ²Â BACKGROUND OF THE EUROCODE
PROGRAMME

Â 1975 ðîö³ Êîì³ñ³ÿ ªâðîïåéñüêî¿ ñï³ëüíîòè
ïðèéíÿëà ð³øåííÿ ùîäî ïëàíó ä³é ó ñôåð³
áóä³âíèöòâà íà ï³äñòàâ³ ñòàòò³ 95 óãîäè. Ìåòîþ
ïëàíó ä³é áóëî óñóíåííÿ òåõí³÷íèõ ïåðåøêîä
äëÿ òîðã³âë³ òà 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
harmonization of technical specifications.

Ó ìåæàõ öüîãî ïëàíó ä³é Êîì³ñ³ÿ ïî÷àëà
âïðîâàäæóâàòè ñèñòåìó óçãîäæåíèõ òåõí³÷íèõ
ïðàâèë äëÿ ïðîåêòóâàííÿ áóä³âåëü òà ñïîðóä,
ùî íà ïåðøîìó åòàï³ ìàëè ñòàòè àëüòåðíà-
òèâîþ ÷èííèì äåðæàâíèì íîðìàì äåðæàâ-
÷ëåí³â, à çðåøòîþ ìàëè çàì³íèòè ¿õ.

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

Ïðîòÿãîì ï’ÿòíàäöÿòè ðîê³â Êîì³ñ³ÿ çà äîïî-
ìîãîþ Ïîñò³éíîãî êîì³òåòó, äî ñêëàäó ÿêîãî
âõîäèëè ïðåäñòàâíèêè äåðæàâ-÷ëåí³â, ðîçðîá-
ëÿëà ïðîãðàìó ªâðîêîä³â, ðåçóëüòàòîì ÷îãî
ñòàëà ïóáë³êàö³ÿ ïåðøîãî ïîêîë³ííÿ ºâðîïåé-
ñüêèõ íîðì 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 1980s.

Ó 1989 ðîö³ Êîì³ñ³ÿ òà äåðæàâè-÷ëåíè ÅU
(ªâðîïåéñüêî¿ ñï³ëüíîòè) ³ ÅFÒÀ (ªâðîïåéñü-
êî¿ àñîö³àö³¿ â³ëüíî¿ òîðã³âë³) íà ï³äñòàâ³ óãîäè1

ì³æ Êîì³ñ³ºþ òà ÑÅN (ªâðîïåéñüêèì êîì³òåòîì
ç³ ñòàíäàðòèçàö³¿), âèð³øèëè ïåðåäàòè ï³äãîòîâêó
òà ïóáë³êàö³þ ªâðîêîä³â äî ÑÅN çà äîïîìîãîþ

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

1

ÄÑÒÓ-Í Á EN 1993-1-2:2010

Âèäàííÿ îô³ö³éíå

1 Óãîäà ì³æ Êîì³ñ³ºþ ªâðîïåéñüêèõ Ñï³ëüíîò ³ ªâðî-
ïåéñüêèì êîì³òåòîì ñòàíäàðòèçàö³¿ (ÑÅN) ùîäî
ðîáîòè íàä ªâðîêîäàìè äëÿ ïðîåêòóâàííÿ áóä³âåëü
òà ñïîðóä (BÑ/CEN/03/89).

1 Agreement between the Commission of the European
Communities and the European Committee for Stand-
ardisation (CEN) concerning the work on EURO-
CODES for the design of building and civil engineering
works (BC/CEN/03/89).

arymarenko
Прямоугольник

arymarenko
Прямоугольник



ñåð³¿ ìàíäàò³â, ùîá ó ìàéáóòíüîìó íàäàòè
ªâðîêîäàì ñòàòóñó ªâðîïåéñüêîãî ñòàíäàðòó
(ÅN). Öå ôàêòè÷íî ïîâ’ÿçóº ªâðîêîäè ç ïîëî-
æåííÿìè äèðåêòèâ Ðàäè òà/àáî ð³øåíü Êîì³ñ³¿
ñòîñîâíî ºâðîïåéñüêèõ ñòàíäàðò³â (íàïðèêëàä,
äèðåêòèâà Ðàäè 89 / 106 / ÅÅÑ ùîäî áóäi-
âåëüíèõ âèðîá³â – ÑÐÎ – òà äèðåêòèâè Ðàäè
93/37/ÅÅÑ, 92/50/ÅÅÑ ³ 89/440/ÅÅÑ ùîäî ãðî-
ìàäñüêèõ ïðîåêò³â òà êîìóíàëüíèõ ïîñëóã ³
ð³âíîö³ííèõ äèðåêòèâ ÅFÒÀ, ùî çàïî÷àòêîâàí³
ç ìåòîþ ñòàíîâëåííÿ âíóòð³øíüîãî ðèíêó).

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
dealing with European standards (e.g. the
Council Directive 89/106/EEC on construction
products – CPD – and Council Directives
93/37/EEC, 92/50/EEC and 89/440/EEC on pub-
lic works and services and equivalent EFTA
Directives initiated in pursuit of setting up the in-
ternal market).

Ïðîãðàìà áóä³âåëüíèõ ªâðîêîä³â âêëþ÷àº òàê³
ñòàíäàðòè, ùî â îñíîâíîìó ñêëàäàþòüñÿ ç
äåê³ëüêîõ ÷àñòèí:

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

ÅN 1990 ªâðîêîä: Îñíîâè ïðîåêòóâàííÿ êîí-
ñòðóêö³é
ÅN 1991 ªâðîêîä 1: Ä³¿ íà êîíñòðóêö³¿
ÅN 1992 ªâðîêîä 2: Ïðîåêòóâàííÿ çàë³çîáå-
òîííèõ êîíñòðóêö³é
ÅN 1993 ªâðîêîä 3: Ïðîåêòóâàííÿ ñòàëåâèõ
êîíñòðóêö³é
ÅN 1994 ªâðîêîä 4: Ïðîåêòóâàííÿ ñòàëå-
çàë³çîáåòîííèõ êîíñòðóêö³é
ÅN 1995 ªâðîêîä 5: Ïðîåêòóâàííÿ äåðåâ’ÿíèõ
êîíñòðóêö³é
ÅN 1996 ªâðîêîä 6: Ïðîåêòóâàííÿ êàì’ÿíèõ
êîíñòðóêö³é
ÅN 1997 ªâðîêîä 7: Ãåîòåõí³÷íå ïðîåêòóâàííÿ
ÅN 1998 ªâðîêîä 8: Ïðîåêòóâàííÿ ñåéñìî-
ñò³éêèõ êîíñòðóêö³é
ÅN 1999 ªâðîêîä 9: Ïðîåêòóâàííÿ àëþì³í³ºâèõ
êîíñòðóêö³é

EN 1990 Eurocode 0: Basis of Structural Design

EN 1991 Eurocode 1: Actions on structures
EN 1992 Eurocode 2: Design of concrete struc-
tures
EN 1993 Eurocode 3: Design of steel structures

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

EN 1996 Eurocode 6: Design of masonry struc-
tures
EN 1997 Eurocode 7: Geotechnical design
EN 1998 Eurocode 8: Design of structures for
earthquake resistance
EN 1999 Eurocode 9: Design of aluminium struc-
tures

ªâðîêîäè âèçíà÷àþòü â³äïîâ³äàëüí³ñòü ðîçïî-
ðÿä÷èõ îðãàí³â äåðæàâ-÷ëåí³â òà çàõèùàþòü ¿õ
ïðàâî âèçíà÷àòè âåëè÷èíè, ùî ñòîñóþòüñÿ
ïèòàíü ðåãóëþâàííÿ áåçïåêè íà íàö³îíàëü-
íîìó ð³âí³, ÿêùî ö³ âåëè÷èíè â³äð³çíÿþòüñÿ äëÿ
âñ³õ äåðæàâ-÷ëåí³â.

Eurocode standards recognize the responsibility
of regulatory authorities in each Member State
and have safeguarded their right to determine val-
ues related to regulatory safety matters at na-
tional level where these continue to vary from
State to State.

2
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ÑÒÀÒÓÑ ÒÀ ÑÔÅÐÀ ÇÀÑÒÎÑÓÂÀÍÍß
ªÂÐÎÊÎÄ²Â

STATUS AND FIELD OF APPLICATION
OF EUROCODES

Äåðæàâè-÷ëåíè ÅU òà ÅFÒÀ âèçíàþòü, ùî
ªâðîêîäè ñëóæàòü îñíîâîïîëîæíèìè äîêóìåí-
òàìè äëÿ òàêèõ ö³ëåé:

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

– ÿê çàñîáè çàáåçïå÷åííÿ â³äïîâ³äíîñò³ áóäi-
âåëü òà ñïîðóä îñíîâíèì âèìîãàì Äèðåê-
òèâè Ðàäè 89/106/ÅÅÑ, çîêðåìà îñíîâí³é
âèìîç³ ¹ 1 "Ìåõàí³÷íèé îï³ð òà ñò³éê³ñòü" òà
îñíîâí³é âèìîç³ ¹ 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 óãîä íà áóä³âåëüí³
ðîáîòè òà ñóïóòí³ ³íæåíåðí³ ïîñëóãè;

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

– ÿê îñíîâà äëÿ ðîçðîáëåííÿ óçãîäæåíèõ
òåõí³÷íèõ óìîâ íà áóä³âåëüí³ âèðîáè (ÅNs
òà ÅÒÀs).

– as a framework for drawing up harmonized
technical specifications for construction prod-
ucts (ENs and ETAs).

Îñê³ëüêè ªâðîêîäè áåçïîñåðåäíüî ñòîñóþòüñÿ
áóä³âåëüíèõ ðîá³ò, âîíè ìàþòü ïðÿìå â³äíî-
øåííÿ äî Òëóìà÷íèõ äîêóìåíò³â2, ùî ïîñè-
ëàþòüñÿ íà ñòàòòþ 12 ÑÐD, õî÷à â³äð³çíÿþòüñÿ
â³ä ãàðìîí³çîâàíèõ ñòàíäàðò³â íà âèðîáè3.
Òàêèì ÷èíîì, òåõí³÷í³ àñïåêòè, ùî âèíèêàþòü
ïðè çàñòîñóâàíí³ ªâðîêîä³â, ìàþòü áóòè â³äïî-
â³äíî ðîçãëÿíóò³ Òåõí³÷íèìè êîì³òåòàìè ÑÅN
òà/àáî ðîáî÷èìè ãðóïàìè ÅÎÒÀ, ùî ðîç-
ðîáëÿþòü ñòàíäàðòè íà áóä³âåëüí³ âèðîáè, äëÿ
äîñÿãíåííÿ ïîâíî¿ â³äïîâ³äíîñò³ òåõí³÷íèõ
óìîâ ªâðîêîäàì.

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 harmonized 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 full compatibility of
these technical specifications with the
Eurocodes.

3

ÄÑÒÓ-Í Á EN 1993-1-2:2010

2 Â³äïîâ³äíî äî cò. 3.3 ÑÐD îñíîâí³ âèìîãè (ÅRs)
íàáóäóòü ÷³òêî¿ ôîðìè ó òëóìà÷íèõ äîêóìåíòàõ äëÿ
ñòâîðåííÿ íåîáõ³äíèõ çâ’ÿçê³â ì³æ îñíîâíèìè
âèìîãàìè òà ìàíäàòàìè íà ãàðìîí³çîâàí³ ÅNs òà
ETAGs/ÅÒÀs.

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 harmonized ENs and ETAGs/ETAs.

3 Â³äïîâ³äíî äî cò. 12 ÑÐÎ òëóìà÷í³ äîêóìåíòè
ìàþòü:
à) íàäàòè ÷³òêó ôîðìó îñíîâíèì âèìîãàì, óçãîäèâ-
øè òåðì³íîëîã³þ òà òåõí³÷í³ çàñàäè, ³ âêàçàâøè
êëàñè àáî ð³âí³ äëÿ êîæíî¿ âèìîãè, äå öå íåîáõ³äíî;

b) âêàçàòè ìåòîäè ç³ñòàâëåííÿ öèõ êëàñ³â àáî ð³âí³â
âèìîã ç òåõí³÷íèìè óìîâàìè, íàïðèêëàä, ìåòîäàìè
ðîçðàõóíêó òà ïåðåâ³ðêè, òåõí³÷íèìè ïðàâèëàìè
ïðîåêòóâàííÿ òîùî;
ñ) ñëóãóâàòè ðåêîìåíäàö³ºþ äëÿ âïðîâàäæåííÿ
óçãîäæåíèõ ñòàíäàðò³â òà íàñòàíîâ äëÿ ºâðîïåé-
ñüêîãî òåõí³÷íîãî óõâàëåííÿ.
ªâðîêîäè ôàêòè÷íî â³ä³ãðàþòü ïîä³áíó ðîëü ó ñôåð³
ÅR 1 òà ÷àñòèíè ÅR 2.

3 According to Art. 12 of the CPD the interpretative docu-
ments shall:
a) give concrete form to the essential requirements by
harmonizing 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-
nized standards and guidelines for European technical
approvals.
The Eurocodes, de facto, play a similar role in the field
of the ER 1 and a part of ER 2.
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ªâðîêîäè âñòàíîâëþþòü çàãàëüí³ ïðàâèëà
ïðîåêòóâàííÿ äëÿ ïîâñÿêäåííîãî çàñòîñó-
âàííÿ ÿê äëÿ ïðîåêòóâàííÿ áóä³âåëü â ö³ëîìó,
òàê ³ ¿õ ñêëàäîâèõ ÷àñòèí, ÿê òðàäèö³éíèõ, òàê ³
íîâèõ. Ó âèïàäêàõ íåòèïîâî¿ ôîðìè êîíñò-
ðóêö³¿ àáî óìîâ ïðîåêòóâàííÿ, ùî êîíêðåòíî
íå ðîçãëÿäàþòüñÿ, º íåîáõ³äíîþ äîäàòêîâà
åêñïåðòíà îö³íêà äëÿ ïðîåêòóâàëüíèêà.

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.
Unusual forms of construction or design condi-
tions are not specifically covered and additional
expert consideration will be required by the de-
signer in such cases.

ÍÀÖ²ÎÍÀËÜÍ² ÑÒÀÍÄÀÐÒÈ,
ÙÎ ÂÏÐÎÂÀÄÆÓÞÒÜ ªÂÐÎÊÎÄÈ

NATIONAL STANDARDS IMPLEMENTING
EUROCODES

Íàö³îíàëüí³ ñòàíäàðòè, ùî âïðîâàäæóþòü
ªâðîêîäè, ì³ñòÿòü ïîâíèé òåêñò ªâðîêîäó
(âêëþ÷íî ç óñ³ìà äîäàòêàìè), ùî âèäàíèé
ÑÅN, ÿêèé ìîæå äîïîâíþâàòè íàö³îíàëüíèé
òèòóëüíèé àðêóø òà íàö³îíàëüíèé âñòóï íà
ïî÷àòêó, à òàêîæ íàö³îíàëüíèé äîäàòîê â ê³íö³.

The National Standards implementing Eurocodes
will comprise the full text of the Eurocode (in-
cluding 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.

Íàö³îíàëüíèé äîäàòîê ìîæå ì³ñòèòè ³íôîð-
ìàö³þ ëèøå ñòîñîâíî òèõ ïàðàìåòð³â, ùî
çàëèøåí³ â³äêðèòèìè â ªâðîêîäàõ äëÿ íàö³î-
íàëüíîãî âèáîðó, òàê çâàí³ íàö³îíàëüíî
âèçíà÷åí³ ïàðàìåòðè, òà çàñòîñîâóþòüñÿ äëÿ
ïðîåêòóâàííÿ òà áóä³âíèöòâà ó ö³é 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/àáî êëàñè, ÿê³ â ªâðîêîä³
äàþòüñÿ íà âèá³ð;

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

– çíà÷åííÿ, äëÿ ÿêèõ ó ªâðîêîä³ äàíî ëèøå
ïîçíà÷åííÿ;

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

– îñîáëèâ³ äàí³ êðà¿íè (ãåîãðàô³÷í³, êë³ìàòè÷í³
òîùî), íàïðèêëàä, êàðòà ñí³ãîâîãî ïîêðèâó;

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

– ìåòîäèêà, äëÿ ÿêî¿ â ªâðîêîä³ äàíî àëüòåð-
íàòèâí³ ìåòîäèêè.

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

Ìîæå òàêîæ ì³ñòèòè: It may contain
– ð³øåííÿ ùîäî çàñòîñóâàííÿ äîâ³äêîâèõ

äîäàòê³â;
– decisions on the application of informative an-

nexes,
– ïîñèëàííÿ íà äîäàòêîâó íå ñóïåðå÷ëèâó

³íôîðìàö³þ, ùî äîïîìàãàº êîðèñòóâà÷åâ³
çàñòîñîâóâàòè ªâðîêîä.

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

4
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ÇÂ’ßÇÎÊ Ì²Æ ªÂÐÎÊÎÄÀÌÈ ²
ÃÀÐÌÎÍ²ÇÎÂÀÍÈÌÈ ÒÅÕÍ²×ÍÈÌÈ

ÓÌÎÂÀÌÈ (ENs ² ETAs) ÄËß ÂÈÐÎÁ²Â

LINKS BETWEEN EUROCODES AND
HARMONIZED TECHNICAL SPECIFICATIONS

(ENs AND ETAs) FOR PRODUCTS

Íåîáõ³äíî óçãîäèòè ãàðìîí³çîâàí³ òåõí³÷í³
óìîâè äëÿ áóä³âåëüíèõ âèðîá³â òà òåõí³÷í³
íîðìè äëÿ áóä³âåëüíèõ ðîá³ò ñïîðóä4. Êð³ì
òîãî, ïîâíà ³íôîðìàö³ÿ, ùî ñóïðîâîäæóº ÑÅ
ìàðêóâàííÿ áóä³âåëüíèõ âèðîá³â, äå º ïîñè-
ëàííÿ íà ªâðîêîäè, ìàº ÷³òêî çàçíà÷àòè, ÿê³
íàö³îíàëüíî âèçíà÷åí³ ïàðàìåòðè áóëè âðà-
õîâàí³.

There is a need for consistency between the har-
monized 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 re-
fer to Eurocodes should clearly mention which
Nationally Determined Parameters have been
taken into account.

ÄÎÄÀÒÊÎÂÀ ²ÍÔÎÐÌÀÖ²ß ÑÒÎÑÎÂÍÎ
ÅN 1993-1-2

ADDITIONAL INFORMATION SPECIFIC TO
EN 1993-1-2

ÅN 1993-1-2 ì³ñòèòü ïðèíöèïè, âèìîãè òà
ïðàâèëà ïðîåêòóâàííÿ áóä³âåëü òà ñïîðóä ç³
ñòàëåâèõ êîíñòðóêö³é, ùî çàçíàëè âîãíåâîãî
âïëèâó, âðàõîâóþ÷è òàê³ àñïåêòè.

EN 1993-1-2 describes the principles, require-
ments and rules for the structural design of steel
buildings exposed to fire, including the following
aspects.

Âèìîãè áåçïåêè Safety requirements

ÅN 1993-1-2 ïðèçíà÷åí³ äëÿ çàìîâíèê³â (íà-
ïðèêëàä, äëÿ âèêëàäåííÿ ¿õ îñîáëèâèõ âèìîã),
ïðîåêòóâàëüíèê³â, ï³äðÿäíèê³â òà îðãàí³â äåð-
æàâíî¿ âëàäè.

EN 1993-1-2 is intended for clients (e.g. for the
formulation of their specific requirements), de-
signers, contractors and relevant authorities.

Îñíîâíîþ ìåòîþ çàõèñòó â³ä ïîæåæ³ º îáìå-
æåííÿ ðèçèêó äëÿ ëþäèíè òà ãðóïè ëþäåé, ¿õ
ìàéíà òà, ó ðàç³ ïîòðåáè, íàâêîëèøíüîãî ñåðå-
äîâèùà àáî ìàéíà, ùî áåçïîñåðåäíüî çàçíàº
âïëèâó âîãíþ ó ðàç³ ïîæåæ³.

The general objectives of fire protection are to
limit risks with respect to the individual and soci-
ety, neighbouring property, and where required,
environment or directly exposed property, in the
case of fire.

Äèðåêòèâà 89/106/EEC âñòàíîâëþº òàê³ îñíîâ-
í³ âèìîãè äëÿ îáìåæåííÿ ïîæåæíèõ ðèçèê³â:

Construction Products Directive 89/106/EEC
gives the following essential requirement for the
limitation of fire risks:

"Áóä³âë³ òà ñïîðóäè ïðîåêòóþòü ³ çâîäÿòü òàê,
ùîá ó ðàç³ âèíèêíåííÿ ïîæåæ³:

"The construction works must be designed and
build in such a way, that in the event of an out-
break of fire

– çàáåçïå÷óâàëàñÿ íåñó÷à çäàòí³ñòü êîíñòðóê-
òèâíî¿ ñèñòåìè ïðîòÿãîì ïåâíîãî ïðîì³æêó
÷àñó;

– the load bearing resistance of the construction
can be assumed for a specified period of time

– îáìåæóâàëîñÿ âèíèêíåííÿ òà ïîøèðåííÿ
âîãíþ ³ äèìó â áóä³âëÿõ;

– the generation and spread of fire and smoke
within the works are limited

– îáìåæóâàëîñÿ ïîøèðåííÿ âîãíþ íà ñóñ³äí³
áóä³âë³;

– the spread of fire to neighbouring construction
works is limited

– ìåøêàíö³ ìîãëè ñàìîñò³éíî çàëèøèòè áó-
ä³âë³ àáî âðÿòóâàòèñÿ ³íøèìè ñïîñîáàìè;

– the occupants can leave the works or can be
rescued by other means

– âðàõîâóâàëàñÿ áåçïåêà ïîæåæíî-ðÿòóâàëü-
íèõ ï³äðîçä³ë³â".

– the safety of rescue teams is taken into consid-
eration".

5
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4 Äèâ. ñò.3.3 òà ñò.12 ÑÐD, à òàêîæ 4.2, 4.3.1, 4.3.2 òà
5.2 ID ¹ 1.

4 See Art.3.3 and Art.12 of the CPD, as well as clauses
4.2, 4.3.1, 4.3.2 and 5.2 of ID 1.
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Çã³äíî ç Òëóìà÷íèì äîêóìåíòîì ¹ 2 "Ïîæåæíà
áåçïåêà" îñíîâíà âèìîãà ìîæå áóòè äîòðèìà-
íà ð³çíèìè ìîæëèâîñòÿìè ñòðàòåã³é ïîæåæíî¿
áåçïåêè, ùî ïåðåâàæàþòü ó äåðæàâàõ-÷ëåíàõ,
òàêèìè ÿê ñöåíàð³¿ óìîâíî¿ ïîæåæ³ (íîì³íàëüí³
ïîæåæ³) àáî ñöåíàð³¿ ðåàëüíî¿ (ïàðàìåòðè÷íî¿)
ïîæåæ³, âðàõîâóþ÷è ïàñèâí³ òà/àáî àêòèâí³
çàõîäè âîãíåçàõèñòó.

According to the Interpretative Document N° 2
"Safety in case of fire" the essential requirement
may be observed by following various possibilities
for fire safety strategies prevailing in the Member
States like conventional fire scenarios (nominal
fires) or "natural" (parametric) fire scenarios, in-
cluding passive and/or active fire protection mea-
sures.

×àñòèíè áóä³âåëüíèõ ºâðîêîä³â, ùî âñòàíîâ-
ëþþòü ïðàâèëà äëÿ ðîçðàõóíêó êîíñòðóêö³é íà
âîãíåñò³éê³ñòü, ñòîñóþòüñÿ îñîáëèâèõ ï³äõîä³â
äî ïàñèâíîãî âîãíåçàõèñòó ùîäî ïðîåêòóâàííÿ
êîíñòðóêö³é òà áóäü-ÿêèõ ¿õ ÷àñòèí äëÿ íåîá-
õ³äíî¿ íåñó÷î¿ çäàòíîñò³ òà îáìåæåííÿ ïîøè-
ðåííÿ ïîæåæ³, ÿê âñòàíîâëåíî.

The fire parts of Structural Eurocodes deal with
specific aspects of passive fire protection in terms
of designing structures and parts thereof for ade-
quate load bearing resistance and for limiting fire
spread as relevant.

Ìîæóòü áóòè âèçíà÷åí³ íåîáõ³äí³ ôóíêö³¿ òà
ð³âí³ ðîáîòè àáî ÷åðåç êëàñèô³êàö³þ âîãíå-
ñò³éêîñò³ äëÿ ñòàíäàðòíîãî òåìïåðàòóðíîãî
ðåæèìó, ùî íàâåäåíà â íàö³îíàëüíèõ íîðìàõ ç
ïîæåæíî¿ áåçïåêè, àáî ÷åðåç âèêîðèñòàííÿ
³íæåíåðíî-òåõí³÷íèõ çàõîä³â äëÿ îö³íêè ïàñèâ-
íîãî òà àêòèâíîãî ïðîòèïîæåæíîãî çàõèñòó.

Required functions and levels of performance can
be specified either in terms of nominal (standard)
fire resistance rating, generally given in national
fire regulations or by referring to fire safety engi-
neering for assessing passive and active mea-
sures.

Äîäàòêîâ³ âèìîãè, ùî ñòîñóþòüñÿ, íàïðèêëàä: Supplementary requirements concerning, for
example

– ìîæëèâîãî óëàøòóâàííÿ òà åêñïëóàòàö³¿
ñèñòåì ðîçïðèñêóâàííÿ;

– the possible installation and maintenance of
sprinkler systems,

– óìîâ çàñåëåííÿ áóä³âë³ àáî ïðîòèïîæåæ-
íîãî â³äñ³êó;

– conditions on occupancy of building or fire
compartment,

– âèêîðèñòàííÿ äîïóñòèìèõ ³çîëÿö³éíèõ òà
çàõèñíèõ ìàòåð³àë³â, âêëþ÷àþ÷è ¿õ îáñëó-
ãîâóâàííÿ,

– the use of approved insulation and coating
materials, including their maintenance,

â öüîìó äîêóìåíò³ íå ðîçãëÿäàþòüñÿ, îñê³ëüêè
ö³ âèìîãè º ïðåäìåòîì ðîçãëÿäó êîìïåòåíòíèõ
îðãàí³çàö³é.

are not given in this document, because they are
subject to specification by the competent au-
thority.

Çíà÷åííÿ ÷àñòêîâèõ êîåô³ö³ºíò³â òà ³íøèõ ïî-
êàçíèê³â íàä³éíîñò³ âêàçàí³ ÿê ðåêîìåíäîâàí³
çíà÷åííÿ, ùî çàáåçïå÷óþòü ïðèéíÿòíèé ð³âåíü
íàä³éíîñò³. Âîíè áóëè âèáðàí³ çà óìîâè, ùî
çàñòîñîâóºòüñÿ â³äïîâ³äíèé ð³âåíü êâàë³ô³êàö³¿
³ óïðàâë³ííÿ ÿê³ñòþ.

Numerical values for partial factors and other reli-
ability elements are given as recommended val-
ues that provide an acceptable level of reliability.
They have been selected assuming that an ap-
propriate level of workmanship and of quality
management applies.

Ìåòîäèêè ðîçðàõóíêó Design procedures

Ïîâíà àíàë³òè÷íà ìåòîäèêà ðîçðàõóíêó íà
âîãíåñò³éê³ñòü ìàº âðàõîâóâàòè ðîáîòó êîíñò-
ðóêòèâíî¿ ñèñòåìè çà ï³äâèùåíèõ òåìïåðàòóð,
ìîæëèâèé âïëèâ òåïëà òà ñïðèÿòëèâ³ âïëèâè
àêòèâíèõ ³ ïàñèâíèõ ñèñòåì âîãíåçàõèñòó, à
òàêîæ íåâèçíà÷åíîñò³, ùî ïîâ’ÿçàí³ ç öèìè
òðüîìà âëàñòèâîñòÿìè, òà â³äïîâ³äàëüí³ñòü
êîíñòðóêòèâíî¿ ñèñòåìè (íàñë³äêè ðóéíóâàííÿ).

A full analytical procedure for structural fire design
would take into account the behaviour of the
structural system at elevated temperatures, the
potential heat exposure and the beneficial effects
of active and passive fire protection systems, to-
gether with the uncertainties associated with
these three features and the importance of the
structure (consequences of failure).
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Íà äàíèé ÷àñ ìîæëèâî çàñòîñîâóâàòè ìåòî-
äèêó äëÿ âñòàíîâëåííÿ ä³éñíî¿ ðîáîòè êîíñò-
ðóêö³¿, ùî âêëþ÷àº äåÿê³ (ÿêùî íå âñ³) ç öèõ
ïàðàìåòð³â, òà äîâåñòè, ùî êîíñòðóêòèâíà
ñèñòåìà àáî ¿¿ ÷àñòèíè â³äòâîðþâàòèìå ä³éñíó
ðîáîòó ïðè ðåàëüí³é ïîæåæ³ ó áóäèíêó. Îäíàê,
ÿêùî ìåòîäèêà ´ðóíòóºòüñÿ íà íîì³íàëüíîìó
(ñòàíäàðòíîìó) òåìïåðàòóðíîìó ðåæèì³, òî
êëàñèô³êàö³ÿ, ùî ïåðåäáà÷àº âèçíà÷åí³ ìåæ³
âîãíåñò³éêîñò³, âðàõîâóº (ïðèáëèçíî) âèùå-
âêàçàí³ âëàñòèâîñò³ òà íåâèçíà÷åíîñò³.

At the present time it is possible to undertake a
procedure for determining adequate performance
which incorporates some, if not all, of these pa-
rameters and to demonstrate that the structure, or
its components, will give adequate performance
in a real building fire. However, where the proce-
dure is based on a nominal (standard) fire the
classification system, which calls for specific peri-
ods of fire resistance, takes into account (though
not explicitly), the features and uncertainties de-
scribed above.

Çàñòîñóâàííÿ ö³º¿ ÷àñòèíè 1-2 ïîêàçàíî íà
ðèñóíêó 1. Ðîçð³çíÿþòü âèçíà÷åíèé ï³äõ³ä òà
ï³äõ³ä, ùî çàñíîâàíèé íà ðîáîò³ êîíñòðóêö³¿.
Âèçíà÷åíèé ï³äõ³ä âèêîðèñòîâóº íîì³íàëüíèé
òåìïåðàòóðíèé ðåæèì äëÿ â³äòâîðåííÿ òåïëî-
âèõ âïëèâ³â. Ï³äõ³ä, ùî çàñíîâàíèé íà ðîáîò³
êîíñòðóêö³¿, âèêîðèñòîâóþ÷è òåõí³êó ïîæåæíî¿
áåçïåêè, çâåðòàºòüñÿ äî òåïëîâèõ âïëèâ³â, ùî
´ðóíòóþòüñÿ íà ô³çè÷íèõ òà õ³ì³÷íèõ ïàðà-
ìåòðàõ.

Application of this Part 1-2 is illustrated in
Figure 1. The prescriptive approach and the per-
formance-based approach are identified. The pre-
scriptive approach uses nominal fires to generate
thermal actions. The performance-based ap-
proach, using fire safety engineering, refers to
thermal actions based on physical and chemical
parameters.

Äëÿ ïðîåêòóâàííÿ çã³äíî ç öèì ñòàíäàðòîì
âèêîðèñòîâóþòü EN 1991-1-2, ùî âèçíà÷àº
òåïëîâ³ òà ìåõàí³÷í³ íàâàíòàæåííÿ ³ âïëèâè íà
áóä³âëþ.

For design according to this part, EN 1991-1-2 is
required for the determination of thermal and me-
chanical actions to the structure.

Çàñîáè ïðîåêòóâàííÿ Design aids

ßêùî ñïðîùåíèõ ðîçðàõóíêîâèõ ìîäåëåé íå
³ñíóº, ÷àñòèíè ªâðîêîä³â, ùî âñòàíîâëþþòü
ïðàâèëà äëÿ ðîçðàõóíêó êîíñòðóêö³é íà âîãíå-
ñò³éê³ñòü, íàäàþòü ïðîåêòí³ ð³øåííÿ ó âèãëÿä³
òàáëè÷íèõ äàíèõ (áàçóþòüñÿ íà ðåçóëüòàòàõ
âèïðîáóâàíü àáî óòî÷íåíèõ ðîçðàõóíêîâèõ
ìîäåëÿõ), ÿê³ ìîæóòü áóòè âèêîðèñòàí³ ó âè-
çíà÷åíèõ ìåæàõ äîñòîâ³ðíîñò³.

Where simple calculation models are not avail-
able, the Eurocode fire parts give design solutions
in terms of tabulated data (based on tests or ad-
vanced calculation models), which may be used
within the specified limits of validity.

Î÷³êóºòüñÿ, ùî çàñîáè ïðîåêòóâàííÿ, ÿê³ ´ðóí-
òóþòüñÿ íà ðîçðàõóíêîâèõ ìîäåëÿõ, ùî âêàçàí³
â EN 1993-1-2, áóäóòü ðîçðîáëåí³ óïîâíîâæå-
íèìè ñòîðîíí³ìè îðãàí³çàö³ÿìè.

It is expected, that design aids based on the cal-
culation models given in EN 1993-1-2, will be pre-
pared by interested external organizations.

Îñíîâíèé òåêñò EN 1993-1-2 ðàçîì ç íîðìà-
òèâíèìè äîäàòêàìè ì³ñòèòü á³ëüø³ñòü ãîëîâ-
íèõ ïðèíöèï³â òà ïðàâèë, ùî íåîáõ³äí³ äëÿ
ðîçðàõóíêó ñòàëåâèõ êîíñòðóêö³é íà âîãíåñò³é-
ê³ñòü.

The main text of EN 1993-1-2 together with nor-
mative Annexes includes most of the principal
concepts and rules necessary for structural fire
design of steel structures.
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ÍÀÖ²ÎÍÀËÜÍÈÉ ÄÎÄÀÒÎÊ ÄÎ EN 1993-1-2 NATIONAL ANNEX FOR EN 1993-1-2

Öåé ñòàíäàðò íàäàº àëüòåðíàòèâí³ ìåòîäèêè,
çíà÷åííÿ òà ðåêîìåíäàö³¿ äëÿ êëàñ³â ç ïðè-
ì³òêàìè, ùî âêàçóþòü, äå íåîáõ³äíî çðîáèòè
íàö³îíàëüíèé âèá³ð. Òàêèì ÷èíîì, íàö³îíàëü-
íèé ñòàíäàðò, ùî âïðîâàäæóº EN 1993-1-2,
ìàº ì³ñòèòè Íàö³îíàëüíèé äîäàòîê, ÿêèé âêëþ-
÷àâ áè âñ³ íàö³îíàëüíî âèçíà÷åí³ ïàðàìåòðè,
ùî âèêîðèñòîâóþòüñÿ äëÿ ïðîåêòóâàííÿ ñòà-
ëåâèõ êîíñòðóêö³é ó â³äïîâ³äí³é êðà¿í³.

This standard gives alternative procedures, val-
ues and recommendations for classes with Note:s
indicating where national choices may have to be
made. Therefore the National Standard imple-
menting EN 1993-1-2 should have a National an-
nex containing all Nationally Determined
Parameters to be used for the design of steel
structures to be constructed in the relevant
country.

Íàö³îíàëüíèé âèá³ð äîçâîëåíî â ÅN 1993-1-2 ó
òàêèõ ïóíêòàõ:
– 2.3 (1)
– 2.3 (2)
– 4.1 (2)
– 4.2.3.6 (1)
– 4.2.4 (2)

National choice is allowed in EN 1993-1-2 through
paragraphs:
2.3 (1)
2.3 (2)
4.1 (2)
4.2.3.6 (1)
4.2.4 (2)
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1 ÇÀÃÀËÜÍ² ÂÈÌÎÃÈ 1 GENERAL

1.1 Ñôåðà çàñòîñóâàííÿ 1.1 Scope

1.1.1 Ñôåðà çàñòîñóâàííÿ EN 1993 1.1.1 Scope of EN 1993

(1) EN 1993 çàñòîñîâóþòü äëÿ ïðîåêòóâàííÿ
ç³ ñòàë³ êîíñòðóêö³é áóä³âåëü òà ñïîðóä. Öåé
äîêóìåíò â³äïîâ³äàº ïðèíöèïàì ³ âèìîãàì áåç-
ïåêè òà íîðìàëüíî¿ åêñïëóàòàö³¿ êîíñòðóêö³é,
îñíîâàì ¿õ ïðîåêòóâàííÿ òà ïåðåâ³ðêè çã³äíî ç
EN 1990 "Îñíîâè ïðîåêòóâàííÿ êîíñòðóêö³é".

(1) EN 1993 applies to the design of buildings and
civil engineering works in steel. It complies with
the principles and requirements for the safety and
serviceability of structures, the basis of their de-
sign and verification that are given in EN 1990 –
Basis of structural design.

(2) EN 1993 ì³ñòèòü âèìîãè ëèøå ùîäî ì³ö-
íîñò³, íîðìàëüíî¿ åêñïëóàòàö³¿, äîâãîâ³÷íîñò³
òà âîãíåñò³éêîñò³ ñòàëåâèõ êîíñòðóêö³é. ²íø³
âèìîãè, íàïðèêëàä, ñòîñîâíî òåïëî- òà çâóêî-
³çîëÿö³¿, íå ðîçãëÿäàþòüñÿ.

(2) EN 1993 is only concerned with requirements
for resistance, serviceability, durability and fire re-
sistance of steel structures. Other requirements,
e.g concerning thermal or sound insulation, are
not considered.

(3) EN 1993 ïðèçíà÷åíèé äëÿ âèêîðèñòàííÿ
ðàçîì ³ç:

(3) EN 1993 is intended to be used in conjunction
with:

– EN 1990 Îñíîâè ïðîåêòóâàííÿ êîíñòðóêö³é – EN 1990 "Basis of structural design"
– EN 1991 Ä³¿ íà êîíñòðóêö³¿ – EN 1991 "Actions on structures"
– hENs Áóä³âåëüí³ âèðîáè äëÿ ñòàëåâèõ êîí-

ñòðóêö³é
– hEN's for construction products relevant for

steel structures
– EN 1090 Âèãîòîâëåííÿ ñòàëåâèõ êîíñòðóê-

ö³é
– EN 1090 "Execution of steel structures"

– EN 1998 Ïðîåêòóâàííÿ ñåéñìîñò³éêèõ êîí-
ñòðóêö³é, ÿêùî ñòàëåâ³ êîíñòðóêö³¿ âèêî-
ðèñòîâóþòü äëÿ áóä³âíèöòâà ó ñåéñì³÷íèõ
ðàéîíàõ.

– EN 1998 "Design of structures for earthquake
resistance", where steel structures are built in
seismic regions

(4) EN 1993 ñêëàäàºòüñÿ ç øåñòè ÷àñòèí: (4) EN 1993 is subdivided in six parts:
– EN 1993-1 Ïðîåêòóâàííÿ ñòàëåâèõ êîíñò-

ðóêö³é: Çàãàëüí³ ïðàâèëà
– EN 1993-1 Design of Steel Structures: Generic

rules.
– EN 1993-2 Ïðîåêòóâàííÿ ñòàëåâèõ êîíñò-

ðóêö³é: Ñòàëåâ³ ìîñòè
– EN 1993-2 Design of Steel Structures: Steel

bridges.
– EN 1993-3 Ïðîåêòóâàííÿ ñòàëåâèõ êîíñò-

ðóêö³é: Âåæ³, ùîãëè òà äèìàð³
– EN 1993-3 Design of Steel Structures: Tow-

ers, masts and chimneys.
– EN 1993-4 Ïðîåêòóâàííÿ ñòàëåâèõ êîíñò-

ðóêö³é: Ñèëîñè, ðåçåðâóàðè òà òðóáîïðîâîäè
– EN 1993-4 Design of Steel Structures: Silos,

tanks and pipelines.
– EN 1993-5 Ïðîåêòóâàííÿ ñòàëåâèõ êîíñò-

ðóêö³é: Ïàë³
– EN 1993-5 Design of Steel Structures: Piling.

– EN 1993-6 Ïðîåêòóâàííÿ ñòàëåâèõ êîíñò-
ðóêö³é: Îïîðí³ êîíñòðóêö³¿ êðàí³â

– EN 1993-6 Design of Steel Structures: Crane
supporting structures.

1.1.2 Ñôåðà çàñòîñóâàííÿ EN 1993-1-2 1.1.2 Scope of EN 1993-1-2

(1) EN 1993-1-2 ñòîñóþòüñÿ ïðîåêòóâàííÿ ñòà-
ëåâèõ êîíñòðóêö³é ó ðàç³ ïîæåæ³ òà ïðèçíà÷åí³
äëÿ âèêîðèñòàííÿ ðàçîì ³ç EN 1993-1-1 òà
EN 1991-1-2. EN 1993-1-2 ëèøå âèçíà÷àº â³ä-
ì³ííîñò³ àáî äîïîâíåííÿ äî ïðîåêòóâàííÿ çà
íîðìàëüíèõ òåìïåðàòóð.

(1) EN 1993-1-2 deals with the design of steel
structures for the accidental situation of fire expo-
sure and is intended to be used in conjunction
with EN 1993-1-1 and EN 1991-1-2. EN 1993-1-2
only identifies differences from, or supplements
to, normal temperature design.

(2) EN 1993-1-2 ñòîñóþòüñÿ ëèøå ïàñèâíèõ
ìåòîä³â âîãíåçàõèñòó.

(2) EN 1993-1-2 deals only with passive methods
of fire protection.
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(3) EN 1993-1-2 çàñòîñîâóþòü äëÿ ñòàëåâèõ
êîíñòðóêö³é, ÿê³ ìàþòü çáåð³ãàòè íåñó÷ó çäàò-
í³ñòü ï³ä âïëèâîì âîãíþ äëÿ çàïîá³ãàííÿ ¿õ
ïåðåä÷àñíîìó ðóéíóâàííþ.

(3) EN 1993-1-2 applies to steel structures that
are required to fulfil this load bearing function if
exposed to fire, in terms of avoiding premature
collapse of the structure.

Ïðèì³òêà. Öÿ ÷àñòèíà íå ì³ñòèòü ïðàâèë äëÿ îãî-
ðîäæóâàëüíèõ êîíñòðóêö³é.

Note: This part does not include rules for separating
elements.

(4) EN 1993-1-2 âñòàíîâëþº ïðèíöèïè òà ïðà-
âèëà ïðîåêòóâàííÿ êîíñòðóêö³é äëÿ îñîáëèâèõ
âèìîã ùîäî íåñó÷î¿ çäàòíîñò³ òà ð³âí³â ðîáîòè.

(4) EN 1993-1-2 gives principles and application
rules for designing structures for specified re-
quirements in respect of the load bearing function
and the levels of performance.

(5) EN 1993-1-2 çàñòîñîâóþòü äëÿ áóä³âåëü àáî
¿õ ÷àñòèí, ÿê³ íàëåæàòü äî ñôåðè çàñòîñóâàííÿ
EN 1993-1 òà çàïðîåêòîâàí³ â³äïîâ³äíî.

(5) EN 1993-1-2 applies to structures, or parts of
structures, that are within the scope of EN 1993-1
and are designed accordingly.

(6) Ìåòîäè, ùî íàâåäåí³ â öüîìó ñòàíäàðò³,
çàñòîñîâóþòü äëÿ êîíñòðóêö³éíèõ ñòàëåé
ìàðîê S235, S275, S355, S420 òà S460 çã³äíî ç
EN 10025 òà âñ³õ ìàðîê çã³äíî ç EN 10210-1 òà
EN 10219-1.

(6) The methods given are applicable to structural
steel grades S235, S275, S355, S420 and S460
of EN 10025 and all grades of EN 10210 and
EN 10219.

(7) Ìåòîäè, ùî íàâåäåí³ â öüîìó ñòàíäàðò³,
çàñòîñîâóþòü òàêîæ äëÿ ñòàëåâèõ êîíñòðóêö³é
òà ëèñòîâîãî ìàòåð³àëó õîëîäíîãî ôîðìóâàí-
íÿ çã³äíî ç EN 1993-1-3.

(7) The methods given are also applicable to
cold-formed steel members and sheeting within
the scope of EN 1993-1-3.

(8) Ìåòîäè, ùî íàâåäåí³ â öüîìó ñòàíäàðò³,
çàñòîñîâóþòü äëÿ áóäü-ÿêî¿ ìàðêè ñòàë³, äëÿ
ÿêî¿ íàÿâí³ âëàñòèâîñò³ çà ï³äâèùåíèõ òåìïå-
ðàòóð, ùî áàçóþòüñÿ íà ãàðìîí³çîâàíèõ ºâðî-
ïåéñüêèõ ñòàíäàðòàõ.

(8) The methods given are applicable to any steel
grade for which material properties at elevated
temperatures are available, based on harmonized
European standards.

(9) Ìåòîäè, ùî íàâåäåí³ â öüîìó ñòàíäàðò³,
çàñòîñîâóþòü òàêîæ äëÿ êîíñòðóêö³é òà ëèñòî-
âîãî ìàòåð³àëó ç íåðæàâ³þ÷î¿ ñòàë³ çã³äíî ç
EN 1993-1-4.

(9) The methods given are also applicable stain-
less steel members and sheeting within the scope
of EN 1993-1-4.

Ïðèì³òêà. Âîãíåñò³éê³ñòü ñòàëåçàë³çîáåòîííèõ êîí-
ñòðóêö³é äèâ. ó EN 1994-1-2.

Note: For the fire resistance of composite steel and
concrete structures, see EN 1994-1-2.

1.2 Íîðìàòèâí³ ïîñèëàííÿ 1.2 Normative references

(1) Öåé ñòàíäàðò ì³ñòèòü äàòîâàí³ òà íåäà-
òîâàí³ ïîñèëàííÿ, ïîëîæåííÿ ç ³íøèõ ïóáëi-
êàö³é. Ö³ íîðìàòèâí³ ïîñèëàííÿ âêàçàí³ ó â³ä-
ïîâ³äíèõ ì³ñöÿõ çà òåêñòîì, à ¿õ ïåðåë³ê
íàâåäåíî íèæ÷å. Äëÿ äàòîâàíèõ ïîñèëàíü
ï³çí³ø³ çì³íè áóäü-ÿêî¿ ç öèõ ïóáë³êàö³é çàñòî-
ñîâóþòüñÿ äî ñòàíäàðòó òîä³, êîëè âîíè âíî-
ñÿòüñÿ ÷åðåç çì³íó äî ïóáë³êàö³¿. Äëÿ íåäà-
òîâàíèõ ïîñèëàíü ïðîïîíóºòüñÿ äî âèêîðèñ-
òàííÿ îñòàííº âèäàííÿ ïóáë³êàö³¿ (âêëþ÷íî ç
äîïîâíåííÿìè).

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

EN 10025 Ãàðÿ÷åêàòàí³ âèðîáè ç êîíñòðóêö³é-
íî¿ ñòàë³

EN 10025 Hot rolled products of structural steels;
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EN 10155 Êîíñòðóêö³éí³ ñòàë³ ç ïîêðàùåíîþ
ñò³éê³ñòþ äî àòìîñôåðíî¿ êîðîç³¿. Òåõí³÷í³
óìîâè ïîñòà÷àííÿ

EN 10155 Structural steels with improved atmo-
spheric corrosion resistance – Technical delivery
conditions;

EN 10210 Êîíñòðóêö³éí³ ïóñòîò³ë³ ïåðåð³çè
ãàðÿ÷î¿ îáðîáêè ç íåëåãîâàíî¿ äð³áíîçåðíèñòî¿
êîíñòðóêö³éíî¿ ñòàë³:
×àñòèíà 1: Òåõí³÷í³ óìîâè ïîñòà÷àííÿ

EN 10210 Hot finished structural hollow sections
of non-alloy and fine grain structural steels:

Part 1: Technical delivery conditions;

EN 10219 Êîíñòðóêö³éí³ ïîðîæíèñò³ ïåðåð³çè
õîëîäíî¿ îáðîáêè ç íåëåãîâàíî¿ äð³áíîçåðíèñ-
òî¿ êîíñòðóêö³éíî¿ ñòàë³:
×àñòèíà 1: Òåõí³÷í³ óìîâè ïîñòà÷àííÿ

EN 10219 Cold formed welded structural hollow
sections of non-alloy and fine grain structural
steels:
Part 1: Technical delivery conditions;

EN 1363 Âîãíåñò³éê³ñòü: Îñíîâí³ âèìîãè EN 1363 Fire resistance: General requirements;

EN 13501 Ïîæåæíà êëàñèô³êàö³ÿ áóä³âåëüíèõ
âèðîá³â òà êîíñòðóêö³é:
×àñòèíà 2: Êëàñèô³êàö³ÿ çà äàíèìè âèïðîáó-
âàíü íà âîãíåñò³éê³ñòü

EN 13501 Fire classification of construction prod-
ucts and building elements
Part 2: Classification using data from fire resis-
tance tests

ENV 13381 Âèïðîáóâàííÿ íà âîãíåñò³éê³ñòü
åëåìåíò³â áóä³âåëü:
×àñòèíà 1: Ìåòîä âèïðîáóâàííÿ äëÿ âèçíà-
÷åííÿ âíåñêó ó âîãíåñò³éê³ñòü åëåìåíò³â êîí-
ñòðóêö³é: çàõèñíèõ ãîðèçîíòàëüíèõ åêðàí³â;
×àñòèíà 2: Ìåòîä âèïðîáóâàííÿ äëÿ âèçíà-
÷åííÿ âíåñêó ó âîãíåñò³éê³ñòü åëåìåíò³â êîí-
ñòðóêö³é: çàõèñíèõ âåðòèêàëüíèõ åêðàí³â;
×àñòèíà 4: Ìåòîä âèïðîáóâàííÿ äëÿ âèçíà-
÷åííÿ âíåñêó ó âîãíåñò³éê³ñòü åëåìåíò³â êîíñò-
ðóêö³é: çàõèñíîãî ïîêðèòòÿ ñòàëåâèõ åëåìåíò³â

ENV 13381 Fire tests on elements of building
construction:
Part 1: Test method for determining the contribu-
tion to the fire resistance of structural members:
by horizontal protective membranes;
Part 2: Test method for determining the contribu-
tion to the fire resistance of structural members:
by vertical protective membranes;
Part 4: Test method for determining the contribu-
tion to the fire resistance of structural members:
by applied protection to steel structural elements;

EN 1990 ªâðîêîä: Îñíîâè ïðîåêòóâàííÿ êîí-
ñòðóêö³é

EN 1990 Eurocode: Basis of structural design

EN 1991 ªâðîêîä 1. Íàâàíòàæåííÿ ³ âïëèâè íà
áóä³âë³ òà ñïîðóäè:
×àñòèíà 1-2: Íàâàíòàæåííÿ ³ âïëèâè íà áóä³âë³
òà ñïîðóäè ï³ä ÷àñ ïîæåæ³;

EN 1991 Eurocode 1. Actions on structures:

Part 1-2: Actions on structures exposed to fire;

EN 1993 ªâðîêîä 3. Ïðîåêòóâàííÿ ñòàëåâèõ
êîíñòðóêö³é:
×àñòèíà 1-1: Çàãàëüí³ ïðàâèëà: Çàãàëüí³ ïðà-
âèëà òà ïðàâèëà äëÿ áóä³âåëü;
×àñòèíà 1-3: Çàãàëüí³ ïðàâèëà: Äîäàòêîâ³ ïðà-
âèëà äëÿ ñòàëåâèõ åëåìåíò³â òà ëèñòîâîãî
ìàòåð³àëó õîëîäíîãî ôîðìóâàííÿ;
×àñòèíà 1-4: Çàãàëüí³ ïðàâèëà: Äîäàòêîâ³ ïðà-
âèëà äëÿ íåðæàâ³þ÷î¿ ñòàë³;
×àñòèíà 1-8: Çàãàëüí³ ïðàâèëà: Ïðîåêòóâàííÿ
ç’ºäíàíü

EN 1993 Eurocode 3. Design of steel structures:

Part 1-1: General rules : General rules and rules
for buildings;
Part 1-3: General rules : Supplementary rules for
cold formed steel members and sheeting;

Part 1-4: General rules : Supplementary rules for
stainless steels;
Part 1-8: General Rules: Design of joints

EN 1994 ªâðîêîä 4. Ïðîåêòóâàííÿ ñòàëåçàëi-
çîáåòîííèõ êîíñòðóêö³é:
×àñòèíà 1-2: Çàãàëüí³ ïðàâèëà: Ðîçðàõóíîê íà
âîãíåñò³éê³ñòü

EN 1994 Eurocode 4. Design of composite steel
and concrete structures:
Part 1-2: General rules : Structural fire design;

ISO 1000 Ì³æíàðîäíà ñèñòåìà îäèíèöü, SI. ISO 1000 SI units.
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1.3 Ïåðåäóìîâè 1.3 Assumptions

(1) Äîäàòêîâî äî çàãàëüíèõ ïåðåäóìîâ, ùî
íàâåäåí³ â EN 1990, çàñòîñîâóþòü òàê³:

(1) In addition to the general assumptions of
EN 1990 the following assumption applies:

– áóäü-ÿê³ ñèñòåìè ïàñèâíîãî çàõèñòó â³ä ïî-
æåæ³, ùî âðàõîâàí³ ïðè ïðîåêòóâàíí³, ìàþòü
ï³äòðèìóâàòèñÿ ó íàëåæíîìó ñòàí³.

– Any passive fire protection systems taken into
account in the design should be adequately
maintained.

1.4 Â³äì³íí³ñòü ì³æ ïðèíöèïàìè
òà ïðàâèëàìè çàñòîñóâàííÿ

1.4 Distinction between principles and
application rules

(1) Çàñòîñîâóþòü ïðàâèëà, ùî íàâåäåí³ â 1.4
EN 1990 òà â EN 1991-1-2.

(1) The rules given in clause 1.4 of EN1990 and
EN1991-1-2 apply.

1.5 Òåðì³íè òà âèçíà÷åííÿ 1.5 Terms and definitions

(1) Çàñòîñîâóþòü ïðàâèëà, ùî íàâåäåí³ â 1.5
EN 1990.

(1) The rules in EN 1990 clause 1.5 apply.

(2) Â EN 1993-1-2 âèêîðèñòàí³ òåðì³íè òà âè-
çíà÷åííÿ òàêîãî çì³ñòó:

(2) The following terms and definitions are used in
EN 1993-1-2 with the following meanings:

1.5.1 Ñïåö³àëüí³ òåðì³íè ñòîñîâíî

ïðîåêòóâàííÿ çàãàëîì

1.5.1 Special terms relating to design

in general

1.5.1.1 ðàìíî-â’ÿçåâèé êàðêàñ
Êàðêàñ ìîæå êëàñèô³êóâàòèñÿ ÿê â’ÿçåâèé,
ÿêùî éîãî îï³ð ãîðèçîíòàëüíèì íàâàíòàæåí-
íÿì çàáåçïå÷óºòüñÿ ñèñòåìîþ â’ÿçåé, ÿêà º
äîñòàòíüî æîðñòêîþ, ùîá âîíà ñïðèéìàëà âñ³
ãîðèçîíòàëüí³ íàâàíòàæåííÿ

1.5.1.1 Braced frame
A frame may be classified as braced if its sway
resistance is supplied by a bracing system with a
response to in-plane horizontal loads which is suf-
ficiently stiff for it to be acceptably accurate to as-
sume that all horizontal loads are resisted by the
bracing system.

1.5.1.2 ÷àñòèíà áóä³âë³
Â³äîêðåìëåíà ÷àñòèíà áóä³âë³ ç â³äïîâ³äíèìè
îïîðàìè òà ãðàíè÷íèìè óìîâàìè

1.5.1.2 Part of structure
Isolated part of an entire structure with appropri-
ate support and boundary conditions.

1.5.2 Òåðì³íè ñòîñîâíî òåïëîâèõ âïëèâ³â 1.5.2 Terms relating to thermal actions

1.5.2.1 ñòàíäàðòíèé òåìïåðàòóðíèé ðåæèì
Íîì³íàëüíèé ðåæèì, âèçíà÷åíèé ó EN 13501-2
äëÿ â³äòâîðåííÿ ìîäåë³ ïîâí³ñòþ ðîçâèíåíî¿
ïîæåæ³ ó â³äñ³êó

1.5.2.1 Standard temperature-time curve
A nominal curve, defined in EN 13501-2 for repre-
senting a model of a fully developed fire in a com-
partment.

1.5.3 Òåðì³íè ñòîñîâíî ìàòåð³àë³â

òà âèðîá³â

1.5.3 Terms relating to material and products

1.5.3.1 âóãëåöåâà ñòàëü
Ó öüîìó ñòàíäàðò³ ìàðêè ñòàë³ â³äïîâ³äíî äî
1993-1-1, îêð³ì íåðæàâ³þ÷î¿ ñòàë³

1.5.3.1 Carbon steel
In this standard: steel grades according to in
EN1993-1-1, except stainless steels.

1.5.3.2 âîãíåçàõèñíèé ìàòåð³àë
Áóäü-ÿêèé ìàòåð³àë àáî ñïîëó÷åííÿ ìàòåð³à-
ë³â, çàñòîñîâàíèé äî êîíñòðóêö³¿ äëÿ ï³äâè-
ùåííÿ ¿¿ âîãíåñò³éêîñò³

1.5.3.2 Fire protection material
Any material or combination of materials applied
to a structural member for the purpose of in-
creasing its fire resistance.

1.5.3.3 íåðæàâ³þ÷à ñòàëü
Âñ³ ñòàë³ â³äïîâ³äíî äî 1993-1-4

1.5.3.3 Stainless steel
All steels referred to in EN 1993-1-4.
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1.5.4 Òåðì³íè ñòîñîâíî àíàë³çó

òåïëîïåðåäà÷³

1.5.4 Terms relating to heat transfer analysis

1.5.4.1 êîåô³ö³ºíò ôîðìè
Êîåô³ö³ºíò ôîðìè äëÿ ðàä³àö³éíî¿ ïåðåäà÷³
òåïëà â³ä ïîâåðõí³ À äî ïîâåðõí³ Â âèçíà÷à-
ºòüñÿ ÿê ÷àñòêà ðîçñ³ÿíî¿ âèïðîì³íåíî¿ åíåðã³¿,
ùî âèä³ëÿºòüñÿ ç ïîâåðõí³ À òà äîñÿãàº ïî-
âåðõí³ Â

1.5.4.1 Configuration factor
The configuration factor for radiative heat transfer
from surface A to surface B is defined as the frac-
tion of diffusely radiated energy leaving surface A
that is incident on surface B.

1.5.4.2 êîåô³ö³ºíò êîíâåêö³éíîãî òåïëîîáì³íó
Êîíâåêö³éíèé òåïëîâèé ïîò³ê äî êîíñòðóêö³¿,
ùî â³äíîñèòüñÿ äî ð³çíèö³ ì³æ ñåðåäíüîþ
òåìïåðàòóðîþ íàâêîëèøíüîãî ñåðåäîâèùà òà
òåìïåðàòóðîþ ïîâåðõí³ êîíñòðóêö³¿

1.5.4.2 Convective heat transfer coefficient
Convective heat flux to the member related to the
difference between the bulk temperature of gas
bordering the relevant surface of the member and
the temperature of that surface.

1.5.4.3 ñòóï³íü ÷îðíîòè
Äîð³âíþº êîåô³ö³ºíòó ïîãëèíàííÿ ïîâåðõí³,
òîáòî ñï³ââ³äíîøåííÿ ì³æ âèïðîì³íåíèì òåï-
ëîì, ùî ïîãëèíóòå äàíîþ ïîâåðõíåþ, òà âèïðî-
ì³íåíèì òåïëîì, ùî ïîãëèíóòå ïîâåðõíåþ
àáñîëþòíî ÷îðíîãî ò³ëà

1.5.4.3 Emissivity
Equal to absorptivity of a surface, i.e. the ratio
between the radiative heat absorbed by a given
surface, and that of a black body surface.

1.5.4.4 ïîãëèíóòèé òåïëîâèé ïîò³ê
Åíåðã³ÿ, ùî ÿâíî ïîãëèíóòà îäèíèöåþ ïëîù³
ïîâåðõí³ êîíñòðóêö³é çà îäèíèöþ ÷àñó

1.5.4.4 Net heat flux
Energy per unit time and surface area definitely
absorbed by members.

1.5.4.5 êîåô³ö³ºíò ïîïåðå÷íîãî ïåðåð³çó
Äëÿ ñòàëåâî¿ êîíñòðóêö³¿ – ñï³ââ³äíîøåííÿ
ïëîù³ ïîâåðõí³, ùî çàçíàº âïëèâó, òà îá’ºìó
ñòàë³; äëÿ çàõèùåíî¿ êîíñòðóêö³¿ – ñï³ââ³äíî-
øåííÿ ïëîù³ âíóòð³øíüî¿ ïîâåðõí³ îáëèöþ-
âàííÿ, ùî çàçíàº âïëèâó, òà îá’ºìó ñòàë³.

1.5.4.5 Section factor
For a steel member, the ratio between the ex-
posed surface area and the volume of steel; for an
enclosed member, the ratio between the internal
surface area of the exposed encasement and the
volume of steel.

1.5.4.6 çíà÷åííÿ êîåô³ö³ºíòà ïðÿìîêóòíîãî
ïîïåðå÷íîãî ïåðåð³çó
Ñï³ââ³äíîøåííÿ ïëîù³ ïîâåðõí³, ùî çàçíàº
âïëèâó, óìîâíîãî îáìåæóâàëüíîãî ïðÿìîêóò-
íèêà òà îá’ºìó ñòàë³

1.5.4.6 Box value of section factor

Ratio between the exposed surface area of a no-
tional bounding box to the section and the volume
of steel.

1.5.5 Òåðì³íè ñòîñîâíî àíàë³çó ìåõàí³÷íî¿

ðîáîòè

1.5.5 Terms relating to mechanical behaviour

analysis

1.5.5.1 êðèòè÷íà òåìïåðàòóðà ñòàëåâî¿ êîí-
ñòðóêö³¿
Òåìïåðàòóðà, çà ÿêî¿ î÷³êóºòüñÿ ðóéíóâàííÿ
ñòàëåâî¿ êîíñòðóêö³¿ ïðè ð³âíîì³ðíîìó ðîçïî-
ä³ë³ òåìïåðàòóðè äëÿ çàäàíîãî ð³âíÿ íàâàíòà-
æåííÿ

1.5.5.1 Critical temperature of structural steel
element
For a given load level, the temperature at which
failure is expected to occur in a structural steel el-
ement for a uniform temperature distribution.

1.5.5.2 ðîçðàõóíêîâà ãðàíèöÿ òåêó÷îñò³
Ð³âåíü íàïðóæåííÿ, äëÿ ÿêîãî ä³àãðàìà "íàïðó-
æåííÿ-äåôîðìàö³ÿ" ñòàë³ ïåðåõîäèòü ó ñòàä³þ
òåêó÷îñò³ çà âèçíà÷åíî¿ òåìïåðàòóðè

1.5.5.2 Effective yield strength
For a given temperature, the stress level at which
the stress-strain relationship of steel is truncated
to provide a yield plateau.
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1.6 Ïîçíàêè 1.6 Symbols

(1) Ó EN 1993-1-2 âèêîðèñòàí³ òàê³ ïîçíàêè: (1) For the purpose of EN 1993-1-2, the following
symbols apply:

Âåëèê³ ëàòèíñüê³ ë³òåðè Latin upper case letters

Ai åëåìåíòàðíà ïëîùà ïîïåðå÷íîãî
ïåðåð³çó çà òåìïåðàòóðè �i ;

Ai an elemental area of the cross-section
with a temperature �i ;

Am ïëîùà ïîâåðõí³ êîíñòðóêö³¿ íà
îäèíèöþ äîâæèíè;

Am the surface area of a member per unit
length;

A Vm / êîåô³ö³ºíò ïåðåð³çó íåçàõèùåíèõ
ñòàëåâèõ êîíñòðóêö³é;

A Vm / the section factor for unprotected steel
members;

Ci êîåô³ö³ºíò çàõèñòó ³-¿ ïîâåðõí³
êîíñòðóêö³¿;

Ci the protection coefficient of member
face i;

Ap â³äïîâ³äíà ïëîùà âîãíåçàõèñíîãî
ìàòåð³àëó íà îäèíèöþ äîâæèíè
êîíñòðóêö³¿, ì2;

Ap the appropriate area of fire protection
material per unit length of the member
[m2];

Ea ìîäóëü ïðóæíîñò³ ñòàë³ äëÿ ðîçðà-
õóíêó çà íîðìàëüíî¿ òåìïåðàòóðè;

Ea the modulus of elasticity of steel for
normal temperature design;

Ea,� òàíãåíñ êóòà íàõèëó ë³í³éíî¿ ïðóæíî¿
ä³ëÿíêè ä³àãðàìè "íàïðóæåííÿ-
äåôîðìàö³¿" ñòàë³ çà ï³äâèùåíèõ
òåìïåðàòóð �a ;

Ea,� the slope of the linear elastic range for
steel at elevated temperature �a ;

Efi,d ðîçðàõóíêîâèé íàâàíòàæóâàëüíèé
åôåêò ó ðàç³ ïîæåæ³ âèçíà÷åíèé â³ä-
ïîâ³äíî äî EN 1991-1-2, âðàõîâóþ÷è
åôåêòè òåìïåðàòóðíèõ âèäîâæåíü òà
äåôîðìàö³é;

Efi,d the design effect of actions for the fire
situation, determined in accordance with
EN 1991-1-2, including the effects of
thermal expansions and deformations;

Fb,Rd ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü
áîëò³â;

Fb,Rd the design bearing resistance of bolts;

Fb,t,Rd ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü áîëò³â
ï³ä âïëèâîì âîãíþ;

Fb,t,Rd the design bearing resistance of bolts
in fire;

Fv,Rd ðîçðàõóíêîâèé îï³ð íà çð³ç áîëòà íà
ïëîùèíó çð³çó, âèçíà÷åíèé çà óìîâè,
ùî ïëîùèíà çð³çó ïðîõîäèòü ÷åðåç
ð³çüáó áîëòà;

Fv,Rd the design shear resistance of a bolt per
shear plane calculated assuming that
the shear plane passes through the
threads of the bolt;

Fv,t,Rd ðîçðàõóíêîâèé îï³ð áîëòà, çàâàíòà-
æåíîãî íà çð³ç;

Fv,t,Rd the fire design resistance of bolts loaded
in shear;

Fw,Rd ðîçðàõóíêîâèé îï³ð íà îäèíèöþ
äîâæèíè êóòîâîãî çâàðíîãî øâà;

Fw,Rd the design resistance per unit length of
a fillet weld;

Fw,t,Rd ðîçðàõóíêîâèé îï³ð íà îäèíèöþ
äîâæèíè êóòîâîãî çâàðíîãî øâà ï³ä
âïëèâîì âîãíþ;

Fw,t,Rd the design resistance per unit length of
a fillet weld in fire;

Gk õàðàêòåðèñòè÷íå çíà÷åííÿ ïîñò³éíîãî
âïëèâó;

Gk the characteristic value of a permanent
action;

If ðàä³àö³éíèé òåïëîâèé ïîò³ê ç ïðîð³ç³â; If the radiative heat flux from an opening;

Iz ðàä³àö³éíèé òåïëîâèé ïîò³ê â³ä
ïîëóì’ÿ;

Iz the radiative heat flux from a flame;
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Iz,i ðàä³àö³éíèé òåïëîâèé ïîò³ê â³ä
ïîëóì’ÿ äî ³-¿ ãðàí³ êîëîíè;

Iz,i the radiative heat flux from a flame to
a column face i;

L ðîçðàõóíêîâà äîâæèíà êîëîíè íà
â³äïîâ³äíîìó ïîâåðñ³;

L the system length of a column in the
relevant storey

Ìb,fi,t,Rd ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü ïðè
ïîçäîâæíüîìó çãèí³ â ìîìåíò ÷àñó t;

Mb,fi,t,Rd the design buckling resistance moment
at time t;

Mfi,t,Rd ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü ïðè
çãèí³ â ìîìåíò ÷àñó t;

Mfi,t,Rd the design moment resistance at time t;

Mfi Rd, ,� ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü ïåðå-
ð³çó ïðè çãèí³ äëÿ ïîñò³éíî¿ òåìïåðà-
òóðè �a , ÿêà äîð³âíþº ïîñò³éí³é òåì-
ïåðàòóð³ �a â ìîìåíò ÷àñó t ó ïîïå-
ðå÷íîìó ïåðåð³ç³, ÿêèé íå çàçíàº òåï-
ëîâîãî âïëèâó â³ä îïîð;

Mfi Rd, ,� the design moment resistance of the
cross-section for a uniform temperature
�a which is equal to the uniform tempe-
rature �a at time t in a cross-section
which is not thermally influenced by the
supports;

ÌRd çãèíàëüíèé ìîìåíò ó ïëàñòè÷íîìó
øàðí³ð³ Ìpl,Rd çàãàëüíîãî ïåðåð³çó äëÿ
ïðîåêòóâàííÿ çà íîðìàëüíî¿ òåìïå-
ðàòóðè; ïðóæíèé çãèíàëüíèé ìîìåíò
Ìel,Rd äëÿ ïðîåêòóâàííÿ çà íîðìàëü-
íî¿ òåìïåðàòóðè;

ÌRd the plastic moment resistance of the
gross cross-section Ìpl,Rd for normal
temperature design; the elastic moment
resistance of the gross cross-section
Ìel,Rd for normal temperature design;

Nb,fi,t,Rd ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü êîí-
ñòðóêö³¿, ùî ïðàöþº íà ñòèñê, ïðè
ïîçäîâæíüîìó çãèí³ â ìîìåíò ÷àñó t;

Nb,fi,t,Rd the design buckling resistance at time t

of a compression member;

NRd ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü ïîïå-
ðå÷íîãî ïåðåð³çó Npl,Rd äëÿ ïðîåêòó-
âàííÿ çà íîðìàëüíî¿ òåìïåðàòóðè
â³äïîâ³äíî äî EN 1993-1-1;

NRd the design resistance of the cross-
section Npl,Rd for normal temperature
design, according to EN 1993-1-1.

Nfi Rd, ,� ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü êîí-
ñòðóêö³¿, ùî ïðàöþº íà ðîçòÿã, äëÿ
ïîñò³éíî¿ òåìïåðàòóðè �a ;

Nfi Rd, ,� the design resistance of a tension
member a uniform temperature �a ;

Nfi,t,Rd ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü êîíñò-
ðóêö³¿, ùî ïðàöþº íà ðîçòÿã, â ìîìåíò
÷àñó t äëÿ íåð³âíîì³ðíîãî ðîçïîä³ëó
òåìïåðàòóðè ïî øèðèí³ ïåðåð³çó;

Nfi,t,Rd the design resistance at time t of a
tension member with a non-uniform
temperature distribution across the
cross-section;

Qk,1 ãîëîâíèé çì³ííèé âïëèâ; Qk,1 the principal variable load;

Rfi,d,t â³äïîâ³äíà ðîçðàõóíêîâà íåñó÷à
çäàòí³ñòü ó ðàç³ ïîæåæ³;

Rfi,d,t the corresponding design resistance
in the fire situation;

Rfi,d,0 çíà÷åííÿ Rfi,d,t äëÿ ÷àñó t = 0; Rfi,d,0 the value of Rfi,d,t for time t = 0;

Tf òåìïåðàòóðà âîãíþ, Ê; Tf the temperature of a fire [K];

Tî òåìïåðàòóðà ïîëóì’ÿ â ïðîð³ç³, Ê; Tî the flame temperature at the opening
[K];

Tx òåìïåðàòóðà ÿçèêà ïîëóì’ÿ, 813 Ê; Tx the flame temperature at the flame tip
[813 K];

Tz òåìïåðàòóðà ïîëóì’ÿ, Ê; Tz the flame temperature [K];

Tz,1 òåìïåðàòóðà ïîëóì’ÿ, Ê, íà ð³âí³ íèçó
áàëêè çã³äíî ç äîäàòêîì Â
EN 1991-1-2;

Tz,1 the flame temperature [K] from annex B
of EN 1991-1-2, level with the bottom of
a beam;
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Tz,2 òåìïåðàòóðà ïîëóì’ÿ, Ê, íà ð³âí³ âåðõó
áàëêè çã³äíî ç äîäàòêîì Â
EN 1991-1-2;

Tz,2 the flame temperature [K] from annex B
of EN 1991-1-2, level with the top of
a beam;

V îá’ºì êîíñòðóêö³¿ íà îäèíèöþ
äîâæèíè;

V the volume of a member per unit length;

Vfi,t,Rd ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü íà ä³þ
ïîïåðå÷íî¿ ñèëè â ìîìåíò ÷àñó t;

Vfi,t,Rd the design shear resistance at time t;

VRd ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü çàãàëü-
íîãî ïåðåð³çó íà ä³þ ïîïåðå÷íî¿ ñèëè
äëÿ ïðîåêòóâàííÿ çà íîðìàëüíî¿ òåì-
ïåðàòóðè â³äïîâ³äíî äî EN 1993-1-1;

VRd the shear resistance of the gross
cross-section for normal temperature
design, according to EN 1993-1-1;

Xk õàðàêòåðèñòè÷íå çíà÷åííÿ ì³öíîñò³
àáî äåôîðìàòèâíîñò³ (çäåá³ëüøîãî fk
àáî Ek) äëÿ ðîçðàõóíêó çà íîðìàëüíî¿
òåìïåðàòóðè çã³äíî ç EN 1993-1-1

Xk the characteristic value of a strength or
deformation property (generally fk or Ek)
for normal temperature design to
EN 1993-1-1

Ìàë³ ëàòèíñüê³ ë³òåðè Latin lower case letters

az êîåô³ö³ºíò ïîãëèíàííÿ äëÿ ïîëóì’ÿ; az the absorptivity of flames;

ñ ïèòîìà òåïëîºìí³ñòü; c the specific heat;

ca ïèòîìà òåïëîºìí³ñòü ñòàë³; ca the specific heat of steel;

ñð ïèòîìà òåïëîºìí³ñòü âîãíåçàõèñíîãî
ìàòåð³àëó, ùî íå çàëåæèòü â³ä òåìïå-
ðàòóðè;

ñð the temperature independent specific
heat of the fire protection material;

di ðîçì³ð ïîïåðå÷íîãî ïåðåð³çó ³-¿ ãðàí³
êîíñòðóêö³¿;

di the cross-sectional dimension of
member face i;

dð òîâùèíà âîãíåçàõèñíîãî ìàòåð³àëó; dð the thickness of fire protection material;

df òîâùèíà âîãíåçàõèñíîãî ìàòåð³àëó
(df = 0 äëÿ íåçàõèùåíèõ êîíñòðóêö³é);

df the thickness of the fire protection mate-
rial (df = 0 for unprotected members);

fp,� ãðàíèöÿ ïðîïîðö³éíîñò³ äëÿ ñòàë³ çà
ï³äâèùåíî¿ òåìïåðàòóðè �a ;

fp,� the proportional limit for steel at elevated
temperature �a ;

fy ãðàíèöÿ òåêó÷îñò³ çà òåìïåðàòóðè
20 °Ñ;

fy the yield strength at 20 °C;

fy,� ðîçðàõóíêîâà ãðàíèöÿ òåêó÷îñò³ äëÿ
ñòàë³ çà ï³äâèùåíî¿ òåìïåðàòóðè �a ;

fy,� the effective yield strength of steel at
elevated temperature �a ;

fy,³ íîì³íàëüíà ãðàíèöÿ òåêó÷îñò³ fy äëÿ
åëåìåíòàðíî¿ ïëîù³ Ài , ùî ïðèéìà-
ºòüñÿ ç³ çíàêîì ïëþñ äëÿ ñòèñíóòî¿
÷àñòèíè ïåðåð³çó â³äíîñíî ïëàñòè÷íî¿
íåéòðàëüíî¿ îñ³ òà ç³ çíàêîì ì³íóñ äëÿ
ðîçòÿãíóòî¿ ÷àñòèíè ïåðåð³çó;

fy,³ the nominal yield strength fy for the ele-
mental area Ài taken as positive on the
compression side of the plastic neutral
axis and negative on the tension side;

fu,� ãðàíè÷íà ì³öí³ñòü çà ï³äâèùåíî¿
òåìïåðàòóðè, ùî âðàõîâóºòüñÿ ïðè
äåôîðìàö³éíîìó çì³öíåíí³;

fu,� the ultimate strength at elevated tempe-
rature, allowing for strain-hardening;

�

,hnet d ðîçðàõóíêîâå çíà÷åííÿ ïîãëèíóòîãî

òåïëîâîãî ïîòîêó íà îäèíèöþ ïëîù³;

�

,hnet d the design value of the net heat flux per

unit area;

hz âèñîòà ÿçèêà ïîëóì’ÿ âèùå íèçó
áàëêè;

hz the height of the top of the flame above
the bottom of the beam;
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³ ïîçíàêà ãðàí³ êîëîíè (1), (2), (3) àáî
(4);

i the column face indicator (1), (2), (3)
or (4);

kb,… êîåô³ö³ºíò çíèæåííÿ, ùî âèçíà÷åíèé
äëÿ â³äïîâ³äíî¿ òåìïåðàòóðè áîëòà;

kb,… the reduction factor determined for the
appropriate bolt temperature;

kE,� êîåô³ö³ºíò çíèæåííÿ ç ðîçä³ëó 3 äëÿ
òàíãåíña êóòà íàõèëó ë³í³éíî¿ ïðóæíî¿
ä³ëÿíêè äëÿ òåìïåðàòóðè ñòàë³�a , ùî
äîñÿãàºòüñÿ â ìîìåíò ÷àñó t;

kE,� the reduction factor from section 3 for
the slope of the linear elastic range at
the steel temperature �a reached at
time t;

kE ,com,� êîåô³ö³ºíò çíèæåííÿ ç ðîçä³ëó 3 äëÿ
òàíãåíñó êóòà íàõèëó ë³í³éíî¿ ïðóæíî¿
ä³ëÿíêè äëÿ ìàêñèìàëüíî¿ òåìïåðà-
òóðè ó ñòèñíóò³é çîí³�a com, , ùî äîñÿ-
ãàºòüñÿ â ìîìåíò ÷àñó t;

kE ,com,� the reduction factor from section 3 for
the slope of the linear elastic range at
the maximum steel temperature in the
compression flange �a com, reached at
time t;

ksh ïîïðàâêîâèé êîåô³ö³ºíò äëÿ åôåêòó
çàò³íåííÿ;

ksh correction factor for the shadow effect;

k � â³äíîñíå çíà÷åííÿ ì³öíîñò³ àáî
äåôîðìàòèâíîñò³ ñòàë³ çà ï³äâèùåíî¿
òåìïåðàòóðè �a ;

k � the relative value of a strength or
deformation property of steel at elevated
temperature �a ;

k � êîåô³ö³ºíò çíèæåííÿ ì³öíîñò³ àáî
äåôîðìàòèâíîñò³ (X Xk k, /� ), ùî
çàëåæèòü â³ä òåìïåðàòóðè ìàòåð³àëó,
äèâ. ðîçä³ë 3;

k � the reduction factor for a strength or
deformation property (X Xk k, /� ),
dependent on the material temperature,
see section 3;

kw,… êîåô³ö³ºíò çíèæåííÿ ì³öíîñò³ çâàðíèõ
øâ³â;

kw,… the strength reduction factor for welds;

k y,� êîåô³ö³ºíò çíèæåííÿ ç ðîçä³ëó 3 äëÿ
ãðàíèö³ òåêó÷îñò³ ñòàë³ çà òåìïåðàòó-
ðè�a , ùî äîñÿãàºòüñÿ â ìîìåíò ÷àñó t;

k y,� the reduction factor from section 3 for
the yield strength of steel at the steel
temperature �a reached at time t;

k y ,com,� êîåô³ö³ºíò çíèæåííÿ ç ðîçä³ëó 3 äëÿ
ãðàíèö³ òåêó÷îñò³ ñòàë³ çà ìàêñèìàëü-
íî¿ òåìïåðàòóðè ó ñòèñíóò³é çîí³ �a com, ,
ùî äîñÿãàºòüñÿ â ìîìåíò ÷àñó t;

k y ,com,� the reduction factor from section 3 for
the yield strength of steel at the maxi-
mum temperature in the compression
flange �a com, reached at time t;

k y ,i,� êîåô³ö³ºíò çíèæåííÿ ãðàíèö³ òåêó÷îñò³
ñòàë³ çà òåìïåðàòóðè �i ;

k y ,i,� the reduction factor for the yield strength
of steel at temperature �i ;

k y ,, max� êîåô³ö³ºíò çíèæåííÿ ãðàíèö³ òåêó÷îñò³
ñòàë³ çà ìàêñèìàëüíî¿ òåìïåðàòóðè
ó ñòèñíóò³é çîí³ �a,max, ùî äîñÿãàºòü-
ñÿ â ìîìåíò ÷àñó t;

k y ,, max� the reduction factor for the yield strength
of steel at the maximum steel tempera-
ture �a,max reached at time t;

k y ,web,� êîåô³ö³ºíò çíèæåííÿ ãðàíèö³ òåêó÷îñò³
ñòàë³ çà òåìïåðàòóðè �web , äèâ. ðîç-
ä³ë 3;

k y ,web,� the reduction factor for the yield strength
of steel at the steel temperature �web ,
see section 3;

ky êîåô³ö³ºíò âçàºìîä³¿; ky the interaction factor;

kz êîåô³ö³ºíò âçàºìîä³¿; kz the interaction factor;

kLT êîåô³ö³ºíò âçàºìîä³¿; kLT the interaction factor;

m ê³ëüê³ñòü ïðîð³ç³â íà ñòîðîí³ m; m the number of openings on side m;

n ê³ëüê³ñòü ïðîð³ç³â íà ñòîðîí³ n; n the number of openings on side n;

l äîâæèíà çà òåìïåðàòóðè 20 °Ñ;
â³äñòàíü â³ä ïðîð³çó âèì³ðÿíà âçäîâæ
îñ³ ïîëóì’ÿ;

l the length at 20 °C ; a distance from
an opening, measured along the flame
axis;
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lfi äîâæèíà çîíè ïîçäîâæíüîãî çãèíó
êîëîíè äëÿ ðîçðàõóíêó íà âîãíå-
ñò³éê³ñòü;

lfi the buckling length of a column for the
fire design situation;

s â³äñòàíü â³ä îñ³ êîëîíè äî îñ³ ñò³íè
ïðîòèïîæåæíîãî â³äñ³êó;

s the horizontal distance from the
centreline of a column to a wall of
a fire compartment;

t òðèâàë³ñòü âîãíåâîãî âïëèâó; t the time in fire exposure;

wi øèðèíà ïðîð³çó; wi the width of an opening;

zi â³äñòàíü â³ä ïëàñòè÷íî¿ íåéòðàëüíî¿
îñ³ äî öåíòðà åëåìåíòàðíî¿ ïëîù³ À³ ;

zi the distance from the plastic neutral axis
to the centroid of the elemental area À³ ;

Âåëèê³ ãðåöüê³ ë³òåðè Greek upper case letters

�t ïðîì³æîê ÷àñó; �t the time interval;

�l òåïëîâå ðîçøèðåííÿ; �l the temperature induced expansion;

��g t, ïðèð³ñò òåìïåðàòóðè íàâêîëèøíüîãî
ñåðåäîâèùà çà ïðîì³æîê ÷àñó �t;

��g t, the increase of the ambient gas tempe-
rature during the time interval �t;

� f i, êîåô³ö³ºíò ôîðìè ³-¿ ïîâåðõí³ êîíñò-
ðóêö³¿ äëÿ ïðîð³çó;

� f i, the configuration factor of member face i

for an opening;

� f çàãàëüíèé êîåô³ö³ºíò ôîðìè êîíñò-
ðóêö³¿ äëÿ ðàä³àö³éíîãî òåïëîîáì³íó
ç ïðîð³çîì;

� f the overall configuration factor of the
member for radiative heat transfer from
an opening;

� z çàãàëüíèé êîåô³ö³ºíò ôîðìè êîíñò-
ðóêö³¿ äëÿ ðàä³àö³éíîãî òåïëîîáì³íó
ç ïîëóì’ÿì;

� z the overall configuration factor of
a member for radiative heat transfer
from a flame;

� z i, êîåô³ö³ºíò ôîðìè ³-¿ ïîâåðõí³ êîíñò-
ðóêö³¿ äëÿ ïîëóì’ÿ;

� z i, the configuration factor of member face i

for a flame;

� z m, çàãàëüíèé êîåô³ö³ºíò ôîðìè êîëîíè
äëÿ íàãð³âàííÿ â³ä ïîëóì’ÿ ñòîðîíè m;

� z m, the overall configuration factor of the
column for heat from flames on side m;

� z n, çàãàëüíèé êîåô³ö³ºíò ôîðìè êîëîíè
äëÿ íàãð³âàííÿ â³ä ïîëóì’ÿ ñòîðîíè n

� z n, the overall configuration factor of the
column for heat from flames on side n

Ìàë³ ãðåöüê³ ë³òåðè Greek lower case letters

� êîåô³ö³ºíò êîíâåêö³éíîãî òåïëîîáì³íó; � the convective heat transfer coefficient;

�M êîåô³ö³ºíò åêâ³âàëåíòíîãî ð³âíîì³ð-
íîãî ìîìåíòó;

�M the equivalent uniform moment factors;

�G êîåô³ö³ºíò íàä³éíîñò³ äëÿ ïîñò³éíîãî
íàâàíòàæåííÿ;

�G the partial factor for permanent actions;

�M 2 êîåô³ö³ºíò íàä³éíîñò³ äëÿ íîðìàëüíî¿
òåìïåðàòóðè;

�M 2 the partial factor at normal temperature;

�M fi, êîåô³ö³ºíò íàä³éíîñò³ äëÿ â³äïîâ³äíî¿
âëàñòèâîñò³ ìàòåð³àëó ï³ä ÷àñ ïîæåæ³;

�M fi, the partial factor for the relevant material
property, for the fire situation;

�Q,1 êîåô³ö³ºíò íàä³éíîñò³ äëÿ çì³ííîãî
âïëèâó 1;

�Q,1 the partial factor for variable action 1;

�f êîåô³ö³ºíò âèïðîì³íþâàííÿ ïîëóì’ÿ;
êîåô³ö³ºíò âèïðîì³íþâàííÿ ïðîð³çó;

�f the emissivity of a flame;
the emissivity of an opening;

�z êîåô³ö³ºíò âèïðîì³íþâàííÿ ïîëóì’ÿ; �z the emissivity of a flame;
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�z m, çàãàëüíèé êîåô³ö³ºíò âèïðîì³íþ-
âàííÿ ïîëóì’ÿ íà ñòîðîí³ m;

�z m, the total emissivity of the flames on
side m;

�z n, çàãàëüíèé êîåô³ö³ºíò âèïðîì³íþ-
âàííÿ ïîëóì’ÿ íà ñòîðîí³ n;

�z n, the total emissivity of the flames on
side n;

	 êîåô³ö³ºíò çíèæåííÿ äëÿ íåñïðèÿòëè-
âîãî ïîñò³éíîãî íàâàíòàæåííÿ G;

	 a reduction factor for unfavourable
permanent actions G;


fi êîåô³ö³ºíò çíèæåííÿ ðîçðàõóíêîâîãî
ð³âíÿ íàâàíòàæåííÿ ó ðàç³ ïîæåæ³;


fi the reduction factor for design load level
in the fire situation;

� òåìïåðàòóðà; � the temperature;

�a òåìïåðàòóðà ñòàë³, °Ñ; �a the steel temperature [°C];

�a cr, êðèòè÷íà òåìïåðàòóðà ñòàë³; �a cr, critical temperature of steel;

�g t, òåìïåðàòóðà íàâêîëèøíüîãî ñåðåäî-
âèùà â ìîìåíò ÷àñó t;

�g t, the ambient gas temperature at time t;

�web ñåðåäíÿ òåìïåðàòóðà ñò³íêè ïåðåð³çó; �web the average temperature in the web of
the section;

�i òåìïåðàòóðà åëåìåíòàðíî¿ ïëîù³ Ai ; �i the temperature in the elemental area
Ai ;

� êîåô³ö³ºíò ïðèñòîñóâàííÿ; � the adaptation factor;

�1 êîåô³ö³ºíò ïðèñòîñóâàííÿ äëÿ íåð³â-
íîì³ðíîãî ðîçïîä³ëó òåìïåðàòóðè ïî
øèðèí³ ïîïåðå÷íîãî ïåðåð³çó;

�1 an adaptation factor for non-uniform
temperature across the cross-section;

�2 êîåô³ö³ºíò ïðèñòîñóâàííÿ äëÿ
íåð³âíîì³ðíîãî ðîçïîä³ëó òåìïå-
ðàòóðè âçäîâæ áàëêè;

�2 an adaptation factor for non-uniform
temperature along the beam;

� òåïëîïðîâ³äí³ñòü; � the thermal conductivity;

� i øèðèíà ïîëóì’ÿ äëÿ ³-ãî ïðîð³çó; � i the flame thickness for an opening i;

� p òåïëîïðîâ³äí³ñòü ñèñòåìè âîãíåçà-
õèñòó;

� p the thermal conductivity of the fire
protection system;

� f ðîçðàõóíêîâà òåïëîïðîâ³äí³ñòü âîãíå-
çàõèñíîãî ìàòåð³àëó;

� f the effective thermal conductivity of the
fire protection material;

 0 ñòóï³íü âèêîðèñòàííÿ â ìîìåíò ÷àñó
t = 0;

 0 the degree of utilization at time t = 0;

� ñòàëà Ñòåôàíà Áîëüöìàíà,
5,67�10–8 Âò/ì2Ê4;

� the Stefan Boltzmann constant
[5,67�10–8 W/m2K4];

�a ãóñòèíà ñòàë³; �a the unit mass of steel;

�p ãóñòèíà âîãíåçàõèñíîãî ìàòåð³àëó; �p the unit mass of the fire protection
material;

� fi êîåô³ö³ºíò çíèæåííÿ äëÿ âòðàòè
ñò³éêîñò³ â³ä çãèíó äëÿ ðîçðàõóíêó
íà âîãíåñò³éê³ñòü;

� fi the reduction factor for flexural buckling
in the fire design situation;

�LT,fi êîåô³ö³ºíò çíèæåííÿ äëÿ âòðàòè
ñò³éêîñò³ â³ä êðó÷åííÿ äëÿ ðîçðàõóíêó
íà âîãíåñò³éê³ñòü;

�LT,fi the reduction factor for lateral-torsional
buckling in the fire design situation;

� min,fi ì³í³ìàëüíå çíà÷åííÿ � y fi, òà �z fi, ; � min,fi the minimum value of � y fi, and �z fi, ;

�z fi, êîåô³ö³ºíò çíèæåííÿ äëÿ âòðàòè
ñò³éêîñò³ â³ä çãèíó â³äíîñíî îñ³ z

ï³ä ÷àñ ïîæåæ³;

�z fi, the reduction factor for flexural buckling
about the z-axis in the fire design situa-
tion;
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� y fi, êîåô³ö³ºíò çíèæåííÿ äëÿ âòðàòè
ñò³éêîñò³ â³ä çãèíó â³äíîñíî îñ³ y

ï³ä ÷àñ ïîæåæ³;

� y fi, the reduction factor for flexural buckling
about the y-axis in the fire design situa-
tion;

� fi êîåô³ö³ºíò ñïîëó÷åííÿ äëÿ çì³ííèõ
âïëèâ³â, ùî âèçíà÷åíèé ÿê �1,1

àáî �2,1.

� fi the combination factor for frequent
values, given either by �1,1 or �2,1.

2 ÎÑÍÎÂÈ ÏÐÎÅÊÒÓÂÀÍÍß 2 BASIS OF DESIGN

2.1 Âèìîãè 2.1 Requirements

2.1.1 Îñíîâí³ âèìîãè 2.1.1 Basic requirements

(1) ßêùî íåîáõ³äíî çàáåçïå÷èòè ìåõàí³÷íèé
îï³ð ï³ä ÷àñ ïîæåæ³, ñòàëåâ³ êîíñòðóêö³¿ ìàþòü
áóòè çàïðîåêòîâàí³ òà âèãîòîâëåí³ òàê, ùîá
çáåð³ãàòè íåñó÷ó çäàòí³òü ïðîòÿãîì â³äïîâ³ä-
íîãî âîãíåâîãî âïëèâó.

(1) Where mechanical resistance in the case of
fire is required, steel structures should be de-
signed and constructed in such a way that they
maintain their load bearing function during the
relevant fire exposure.

(2) Êðèòåð³é äåôîðìàö³¿ ìàº áóòè çàñòîñîâà-
íèé, ÿêùî çàñîáè çàõèñòó àáî êðèòåð³¿ ðîçðà-
õóíêó îãîðîäæóâàëüíèõ êîíñòðóêö³é âèìàãàþòü
âðàõóâàííÿ äåôîðìàö³¿ íåñó÷î¿ êîíñòðóêö³¿.

(2) Deformation criteria should be applied where
the protection aims, or the design criteria for
separating elements, require consideration of the
deformation of the load bearing structure.

(3) Îêð³ì (2), âðàõóâàííÿ äåôîðìàö³¿ íåñó÷î¿
êîíñòðóêö³¿ íå º îáîâ’ÿçêîâèì ó òàêèõ ñèòóàö³ÿõ:

(3) Except from (2) consideration of the deforma-
tion of the load bearing structure is not necessary
in the following cases, as relevant:

– åôåêòèâí³ñòü çàñîá³â çàõèñòó áóëà îö³íåíà
â³äïîâ³äíî äî 3.4.3 òà

– the efficiency of the means of protection has
been evaluated according to section 3.4.3;
and

– îãîðîäæóâàëüí³ êîíñòðóêö³¿ ìàþòü â³äïîâi-
äàòè âèìîãàì çã³äíî ç íîì³íàëüíèì âîãíå-
âèì âïëèâîì.

– the separating elements have to fulfil require-
ments according to a nominal fire exposure.

2.1.2 Íîì³íàëüíèé âîãíåâèé âïëèâ 2.1.2 Nominal fire exposure

(1) Çà ñòàíäàðòíèì òåìïåðàòóðíèì ðåæèìîì
êîíñòðóêö³¿ ìàþòü â³äïîâ³äàòè êðèòåð³þ R òàê:

(1) For the standard fire exposure, members
should comply with criteria R as follows:

– ëèøå íåñó÷³: íåñó÷à çäàòí³ñòü (êðèòåð³é R). – load bearing only: mechanical resistance (cri-
terion R).

(2) Êðèòåð³é R çàáåçïå÷åíî, ÿêùî íåñó÷à çäàò-
í³ñòü çáåðåæåíà ïðîòÿãîì âîãíåâîãî âïëèâó
íåîáõ³äíî¿ òðèâàëîñò³.

(2) Criterion "R" is assumed to be satisfied where
the load bearing function is maintained during the
required time of fire exposure.

(3) Äëÿ òåìïåðàòóðíîãî ðåæèìó âóãëåâîäíåâî¿
ïîæåæ³ ñë³ä çàñòîñîâóâàòè ò³ æ ñàì³ êðèòåð³¿, à
ïîñèëàííÿ íà öåé ðåæèì ïîçíà÷àòè áóêâàìè
"HC".

(3) With the hydrocarbon fire exposure curve the
same criteria should apply, however the refe-
rence to this specific curve should be identified
by the letters "HC".

2.1.3 Ïàðàìåòðè÷íèé âîãíåâèé âïëèâ 2.1.3 Parametric fire exposure

(1) Íåñó÷à çäàòí³ñòü çàáåçïå÷åíà, ÿêùî ðóéíó-
âàííÿ íå äîïóñòèìå ïðîòÿãîì ïîâíî¿ òðèâà-
ëîñò³ ïîæåæ³, âêëþ÷àþ÷è ôàçó çàòóõàííÿ, àáî
ïðîòÿãîì íåîáõ³äíîãî ïðîì³æêó ÷àñó.

(1) The load-bearing function is ensured if col-
lapse is prevented during the complete duration of
the fire including the decay phase or during a re-
quired period of time.
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2.2 Âïëèâè 2.2 Actions

(1) Òåïëîâ³ òà ìåõàí³÷í³ âïëèâè ñë³ä ïðèéìàòè
çà EN 1991-1-2.

(1) The thermal and mechanical actions should be
taken from EN 1991-1-2.

(2) Äîäàòêîâî äî EN 1991-1-2 ñòóï³íü ÷îðíîòè
ñòàëåâî¿ ïîâåðõí³ ìàº ñòàíîâèòè 0,7 äëÿ
âóãëåöåâî¿ ñòàë³ òà 0,4 äëÿ íåðæàâ³þ÷î¿ ñòàë³
çã³äíî ç äîäàòêîì Ñ.

(2) In addition to EN 1991-1-2, the emissivity re-
lated to the steel surface should be equal to 0,7
for carbon steel and equal to 0,4 for stainless
steels according to annex C.

2.3 Ðîçðàõóíêîâ³ çíà÷åííÿ âëàñòèâîñòåé
ìàòåð³àë³â

2.3 Design values of material properties

(1) Ðîçðàõóíêîâ³ çíà÷åííÿ ìåõàí³÷íèõ (ì³öí³ñòü
òà äåôîðìàòèâí³ñòü) âëàñòèâîñòåé ìàòåð³àëó
Xd,fi âèçíà÷àþòü òàê:

(1) Design values of mechanical (strength and de-
formation) material properties Xd,fi are defined as
follows:

X k Xd fi k M fi, ,� � � , (2.1)

äå:
Xk – õàðàêòåðèñòè÷íå çíà÷åííÿ ì³öíîñò³ ÷è
äåôîðìàòèâíîñò³ (çäåá³ëüøîãî fk àáî Ek) äëÿ
ðîçðàõóíêó çà íîðìàëüíî¿ òåìïåðàòóðè çã³äíî
ç EN 1993-1-1;

where:
Xk is the characteristic value of a strength or de-
formation property (generally fk or Ek) for normal
temperature design to EN 1993-1-1;

k � – êîåô³ö³ºíò çìåíøåííÿ ì³öíîñò³ àáî
äåôîðìàòèâíîñò³ (X Xk k, /� ), ùî çàëåæèòü â³ä
òåìïåðàòóðè ìàòåð³àëó (ðîçä³ë 3);

k � is the reduction factor for a strength or defor-
mation property (X Xk k, /� ), dependent on the
material temperature, see section 3;

�M fi, – êîåô³ö³ºíò íàä³éíîñò³ äëÿ â³äïîâ³äíî¿
âëàñòèâîñò³ ìàòåð³àëó ï³ä ÷àñ ïîæåæ³.

�M fi, is the partial factor for the relevant material
property, for the fire situation.

Ïðèì³òêà. Êîåô³ö³ºíò íàä³éíîñò³ äëÿ ìåõàí³÷íèõ
âëàñòèâîñòåé ñòàë³ ó ðàç³ ïîæåæ³ íàâåäåíî â íàö³î-
íàëüíîìó äîäàòêó. Ðåêîìåíäîâàíî âèêîðèñòîâó-
âàòè �M fi, = 1,0.

Note: For the mechanical properties of steel, the par-
tial factor for the fire situation is given in the national
annex. The use of �M fi, = 1.0 is recommended.

(2) Ðîçðàõóíêîâ³ çíà÷åííÿ òåïëîô³çè÷íèõ âëà-
ñòèâîñòåé ìàòåð³àëó Xd,fi âèçíà÷àþòü òàê:

(2) Design values of thermal material properties
Xd,fi are defined as follows:

– ÿêùî çá³ëüøåííÿ õàðàêòåðèñòèêè ñïðèÿò-
ëèâå äëÿ áåçïåêè:

– if an increase of the property is favourable for
safety:

X Xd fi k M fi, , ,� � � , (2.2a)

– ÿêùî çá³ëüøåííÿ õàðàêòåðèñòèêè íåñïðèÿò-
ëèâå äëÿ áåçïåêè:

– if an increase of the property is unfavourable
for safety:

X Xfi d M fi k, , ,� � � , (2.2b)

äå
Xk,� – çíà÷åííÿ âëàñòèâîñò³ ìàòåð³àëó äëÿ
ðîçðàõóíêó íà âîãíåñò³éê³ñòü, ùî çàëåæèòü â³ä
òåìïåðàòóðè ìàòåð³àëó (ðîçä³ë 3);

where:
Xk,� is the value of a material property in fire de-
sign, generally dependent on the material tem-
perature, see section 3;

�M fi, – êîåô³ö³ºíò íàä³éíîñò³ äëÿ â³äïîâ³äíî¿
âëàñòèâîñò³ ìàòåð³àëó ï³ä ÷àñ ïîæåæ³.

�M fi, is the partial factor for the relevant material
property, for the fire situation.

Ïðèì³òêà. Êîåô³ö³ºíò íàä³éíîñò³ äëÿ òåïëîô³çè÷-
íèõ âëàñòèâîñòåé ñòàë³ ó ðàç³ ïîæåæ³ íàâåäåíî â
íàö³îíàëüíîìó äîäàòêó. Ðåêîìåíäîâàíî âèêîðèñ-
òîâóâàòè �M fi, = 1,0.

Note: For thermal properties of steel, the partial factor
for the fire situation see national annex. The use of
�M fi, = 1.0 is recommended.
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2.4 Ìåòîäè ïåðåâ³ðêè 2.4 Verification methods

2.4.1 Çàãàëüí³ ïîëîæåííÿ 2.4.1 General

(1) Ìîäåëü êîíñòðóêòèâíî¿ ñèñòåìè, ùî ïðèé-
íÿòà äëÿ ïðîåêòóâàííÿ çã³äíî ç ö³ºþ ÷àñòèíîþ
1-2 EN 1993, ìàº â³äîáðàæàòè î÷³êóâàíó ðî-
áîòó êîíñòðóêö³¿ ï³ä ÷àñ ïîæåæ³.

(1) The model of the structural system adopted for
design to this Part 1-2 of EN1993 should reflect
the expected performance of the structure in fire.

Ïðèì³òêà. ßêùî ïðàâèëà, ùî íàâåäåí³ ó ÷àñòèí³ 1-2
EN 1993, ä³þòü ëèøå äëÿ ñòàíäàðòíîãî òåìïåðàòóð-
íîãî ðåæèìó, öå âèçíà÷åíî ó â³äïîâ³äíèõ ïóíêòàõ.

Note: Where rules given in this Part 1-2 of EN1993 are
valid only for the standard fire exposure, this is identi-
fied in the relevant clauses.

(2) Âîíà ìàº áóòè ïåðåâ³ðåíà äëÿ â³äïîâ³äíî¿
òðèâàëîñò³ âîãíåâîãî âïëèâó t:

(2) It should be verified that, during the relevant
duration of fire exposure t:

E Rfi d fi d t, , ,� , (2.3)

äå
Efi,d – ðîçðàõóíêîâèé íàâàíòàæóâàëüíèé åôåêò
ï³ä ÷àñ ïîæåæ³, âèçíà÷åíèé â³äïîâ³äíî äî
EN 1991-1-2 ç óðàõóâàííÿì åôåêò³â òåïëîâèõ
ðîçøèðåíü òà äåôîðìàö³é;

where:
Efi,d is the design effect of actions for the fire situa-
tion, determined in accordance with EN 1991-1-2,
including the effects of thermal expansions and
deformations;

Rfi,d,t – â³äïîâ³äíèé ðîçðàõóíêîâèé îï³ð ï³ä ÷àñ
ïîæåæ³.

Rfi,d,t is the corresponding design resistance in
the fire situation.

(3) Ðîçðàõóíîê êîíñòðóêö³é íà âîãíåñò³éê³ñòü
ñë³ä âèêîíóâàòè â³äïîâ³äíî äî 5.1.4 (2) EN 1990.

(3) The structural analysis for the fire situation should
be carried out according to EN 1990 5.1.4 (2).

Ïðèì³òêà 1. Äëÿ ðîçðàõóíêó êîíñòðóêö³¿ äèâ. 2.4.2.
Äëÿ ðîçðàõóíêó ÷àñòèíè êîíñòðóêòèâíî¿ ñèñòåìè
äèâ. 2.4.3.
Äëÿ çàãàëüíîãî ðîçðàõóíêó êîíñòðóêòèâíî¿ ñèñòåìè
äèâ. 2.4.4.

Note: 1: For member analysis, see 2.4.2;
For analysis of parts of the structure, see 2.4.3;

For global structural analysis, see 2.4.4.

Ïðèì³òêà 2. Äëÿ ïåðåâ³ðêè âèìîã íîðìîâàíî¿ âîãíå-
ñò³éêîñò³ äîñòàòíüî çä³éñíèòè àíàë³ç îêðåìî¿
êîíñòðóêö³¿.

Note: 2: For verifying standard fire resistance require-
ments, a member analysis is sufficient.

(4) ßê àëüòåðíàòèâà ðîçðàõóíêó êîíñòðóêö³¿
âèçíà÷åííÿ âîãíåñò³éêîñò³ ìîæå áàçóâàòèñü
íà ðåçóëüòàòàõ âîãíåâèõ âèïðîáóâàíü àáî íà
ðåçóëüòàòàõ âîãíåâèõ âèïðîáóâàíü ðàçîì ç
ðîçðàõóíêàìè.

(4) As an alternative to design by calculation, fire
design may be based on the results of fire tests, or
on fire tests in combination with calculations.

2.4.2 Ðîçðàõóíîê êîíñòðóêö³¿ 2.4.2 Member analysis

(1) Íàâàíòàæóâàëüíèé åôåêò ñë³ä âèçíà÷àòè
äëÿ ÷àñó t = 0, çàñòîñîâóþ÷è êîåô³ö³ºíòè
ñïîëó÷åííÿ �1,1 àáî �2,1 â³äïîâ³äíî äî 4.3.1
EN 1991-1-2.

(1) The effect of actions should be determined for
time t = 0 using combination factors �1,1 or �2,1

according to EN 1991-1-2 clause 4.3.1.

(2) ßê ñïðîùåííÿ äî (1) íàâàíòàæóâàëüíèé
åôåêò Ed,fi ìîæíà âèçíà÷èòè ç ðîçðàõóíêó êîí-
ñòðóêö³¿ çà íîðìàëüíî¿ òåìïåðàòóðè, à ñàìå:

(2) As a simplification to (1), the effect of actions
Ed,fi may be obtained from a structural analysis for
normal temperature design as:

E Ed fi fi d, � 
 , (2.4)

äå
Ed – ðîçðàõóíêîâå çíà÷åííÿ â³äïîâ³äíî¿ ñèëè
àáî ìîìåíòó, ùî âèçíà÷åíå ç ðîçðàõóíêó çà
íîðìàëüíî¿ òåìïåðàòóðè äëÿ îñíîâíîãî ñïî-
ëó÷åííÿ íàâàíòàæåíü çã³äíî ç EN 1990;

where:
Ed is the design value of the corresponding force
or moment for normal temperature design, for a fun-
damental combination of actions (see EN 1990);
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fi – êîåô³ö³ºíò çíèæåííÿ ðîçðàõóíêîâîãî
ð³âíÿ íàâàíòàæåííÿ ó ðàç³ ïîæåæ³.


fi is the reduction factor for the design load level
for the fire situation.

(3) Êîåô³ö³ºíò çíèæåííÿ 
fi äëÿ ñïîëó÷åííÿ
íàâàíòàæåííÿ (6.10) ó EN 1990 ñë³ä âèçíà÷àòè
çà ôîðìóëîþ:

(3) The reduction factor 
fi for load combination
(6.10) in EN 1990 should be taken as:



�

� �
fi

k fi k

G k Q k

G Q

G Q
�

�

�
,

, ,

1

1 1
(2.5)

àáî äëÿ ñïîëó÷åííÿ íàâàíòàæåíü (6.10à) òà
(6.10b) ó EN 1990, ÿê ìåíøå çíà÷åííÿ ç äâîõ
òàêèõ âèðàç³â:

or for load combination (6.10a) and (6.10b) in
EN 1990 as the smaller value given by the two
following expressions:
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, (2.5b)

äå
Qk,1 – õàðàêòåðèñòè÷íå çíà÷åííÿ ãîëîâíîãî
çì³ííîãî âïëèâó;

where:
Qk,1 is characteristic value of the leading variable
action;

Gk – õàðàêòåðèñòè÷íå çíà÷åííÿ ïîñò³éíîãî
âïëèâó;

Gk is the characteristic value of a permanent ac-
tion;

�G – êîåô³ö³ºíò íàä³éíîñò³ äëÿ ïîñò³éíèõ
âïëèâ³â;

�G is the partial factor for permanent actions;

�Q,1 – êîåô³ö³ºíò íàä³éíîñò³ äëÿ çì³ííîãî
âïëèâó 1;

�Q,1 is the partial factor for variable action 1;

� fi – êîåô³ö³ºíò ñïîëó÷åííÿ äëÿ çì³ííèõ âïëè-
â³â, ùî âèçíà÷åíèé ÿê�1,1 àáî�2,1 (EN 1991-1-2);

� fi is the combination factor for values, given ei-
ther by �1,1 or �2,1 , see EN1991-1-2;

	 – êîåô³ö³ºíò çíèæåííÿ äëÿ íåñïðèÿòëèâèõ
ïîñò³éíèõ âïëèâ³â G.

	 is a reduction factor for unfavourable perma-
nent actions G.

Ïðèì³òêà 1. Ïðèêëàä çì³íè êîåô³ö³ºíò³â çíèæåííÿ


fi çàëåæíî â³ä ñï³ââ³äíîøåííÿ íàâàíòàæåííÿ

Q Gk k, /1 äëÿ ð³çíèõ çíà÷åíü êîåô³ö³ºíòa ñïîëó÷åí-
íÿ � �fi � 11, â³äïîâ³äíî äî âèðàçó (2.5) íàâåäåíî íà
ðèñóíêó 2.1 ç òàêèìè óìîâàìè: �G = 1,35 òà �Q = 1,5.
Êîåô³ö³ºíòè íàä³éíîñò³ âèçíà÷åí³ ó â³äïîâ³äíèõ
íàö³îíàëüíèõ äîäàòêàõ EN 1990. Ð³âíÿííÿ (2.5a) òà
(2.5b) äàþòü äåùî çàâèùåí³ çíà÷åííÿ.

Note 1:An example of the variation of the reduction fac-
tor
fi versus the load ratio Q Gk k, /1 for different values
of the combination factor � �fi � 11, according to ex-
pression (2.5), is shown in figure 2.1 with the following
assumptions: �G = 1,35 and �Q = 1,5. Partial factors are
specified in the relevant National annexes of EN 1990.
Equations (2.5a) and (2.5b) give slightly higher values.

Ïðèì³òêà 2. ßê ñïðîùåííÿ ìîæå áóòè âèêîðèñòàíî
ðåêîìåíäîâàíå çíà÷åííÿ 
fi = 0,65, îêð³ì ïðèêëà-
äåíèõ íàâàíòàæåíü äëÿ êàòåãîð³¿ íàâàíòàæåííÿ E,
ÿê âñòàíîâëåíî â EN 1991-1-1 (ïëîù³, ïðèäàòí³ äëÿ
íàêîïè÷åííÿ âàíòàæ³â, âêëþ÷àþ÷è äîñòóïí³ ä³ëÿí-
êè), äëÿ ÿêèõ ðåêîìåíäîâàíèì çíà÷åííÿì º 0,7.

Note: 2: As a simplification the recommended value of


fi = 0,65 may be used, except for imposed load ac-
cording to load category E as given in EN 1991-1-1 (ar-
eas susceptible to accumulation of goods, including
access areas) where the recommended value is 0,7.
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(4) Ñë³ä ðîçãëÿäàòè ëèøå åôåêòè òåïëîâèõ
äåôîðìàö³é, ùî º íàñë³äêîì òåïëîâèõ ãðà-
ä³ºíò³â ïî øèðèí³ ïîïåðå÷íîãî ïåðåð³çó. Âïëèâ
òåïëîâîãî ðîçøèðåííÿ âçäîâæ òà ó ïëîùèí³
êîíñòðóêö³¿ ìîæíà íå âðàõîâóâàòè.

(4) Only the effects of thermal deformations
resulting from thermal gradients across the
cross-section need to be considered. The effects
of axial or in-plain thermal expansions may be
neglected.

(5) Ãðàíè÷í³ óìîâè íà îïîðàõ òà ê³íöÿõ êîí-
ñòðóêö³¿ ìîæíà ââàæàòè íåçì³ííèìè ï³ä ÷àñ
ïîæåæ³.

(5) The boundary conditions at supports and ends
of member may be assumed to remain un-
changed throughout the fire exposure.

(6) Ñïðîùåí³ àáî óòî÷íåí³ ðîçðàõóíêîâ³ ìî-
äåë³, ùî íàâåäåí³ â 4.2 òà 4.3 â³äïîâ³äíî, º
ïðèéíÿòíèìè äëÿ ïåðåâ³ðêè êîíñòðóêö³é â
óìîâàõ ïîæåæ³.

(6) Simplified or advanced calculation methods
given in clauses 4.2 and 4.3 respectively are suit-
able for verifying members under fire conditions.

2.4.3 Ðîçðàõóíîê ÷àñòèíè êîíñòðóê-

òèâíî¿ ñèñòåìè

2.4.3 Analysis of part of the structure

(1) Çàñòîñîâóºòüñÿ ïðàâèëî 2.4.2 (1). (1) 2.4.2 (1) applies.

(2) ßê àëüòåðíàòèâà çàãàëüíîìó ðîçðàõóíêó
êîíñòðóêö³é ï³ä ÷àñ ïîæåæ³ â ìîìåíò ÷àñó t = 0
îïîðí³ ðåàêö³¿, âíóòð³øí³ çóñèëëÿ òà ìîìåíòè
íà ìåæ³ ÷àñòèíè êîíñòðóêòèâíî¿ ñèñòåìè ìîæ-
íà îòðèìàòè çà ðîçðàõóíêîì êîíñòðóêö³é çà
íîðìàëüíèõ òåìïåðàòóð, ÿê íàâåäåíî â 2.4.2.

(2) As an alternative to carrying out a structural
analysis for the fire situation at time t = 0, the
reactions at supports and internal forces and
moments at boundaries of part of the structure
may be obtained from a structural analysis for
normal temperature as given in 2.4.2.

(3) ×àñòèíà êîíñòðóêòèâíî¿ ñèñòåìè äëÿ ðîçðà-
õóíêó ìàº áóòè âèçíà÷åíà íà îñíîâ³ ìîæëèâèõ
òåïëîâèõ ðîçøèðåíü àáî äåôîðìàö³é, ùîá ¿¿
âçàºìîä³ÿ ç ³íøèìè ÷àñòèíàìè êîíñòðóêòèâíî¿
ñèñòåìè ìîãëà áóòè âèðàæåíà íåçàëåæíèìè
â³ä ÷àñó óìîâàìè ñïèðàííÿ òà ãðàíè÷íèìè
óìîâàìè ï³ä ÷àñ ïîæåæ³.

(3) The part of the structure to be analysed should
be specified on the basis of the potential thermal
expansions and deformations such, that their in-
teraction with other parts of the structure can be
approximated by time-independent support and
boundary conditions during fire exposure.
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Ðèñóíîê 2.1– Çì³íà êîåô³ö³ºíò³â çíèæåííÿ 
fi çàëåæíî â³ä ñï³ââ³äíîøåííÿ íàâàíòàæåííÿ Q Gk k, /1

Figure 2.1 – Variation of the reduction factor 
fi with the load ratio Q Gk k, /1
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(4) Ó ìåæàõ ÷àñòèíè êîíñòðóêòèâíî¿ ñèñòåìè
äëÿ ðîçðàõóíêó ñë³ä âðàõîâóâàòè õàðàêòåðíèé
âèä ðóéíóâàííÿ ï³ä ÷àñ ïîæåæ³, âëàñòèâîñò³
ìàòåð³àëó, ùî çàëåæàòü â³ä òåìïåðàòóðè, òà
æîðñòê³ñòü êîíñòðóêö³¿, âïëèâè òåïëîâèõ ðîç-
øèðåíü òà äåôîðìàö³é (âïëèâè äðóãîãî ïî-
ðÿäêó ï³ä ÷àñ ïîæåæ³).

(4) Within the part of the structure to be analyzed,
the relevant failure mode in fire exposure, the
temperature-dependent material properties and
member stiffness, effects of thermal expansions
and deformations (indirect fire actions) should be
taken into account.

(5) Ãðàíè÷í³ óìîâè íà îïîðàõ òà çóñèëëÿ íà
ìåæ³ ÷àñòèíè êîíñòðóêòèâíî¿ ñèñòåìè ââà-
æàþòü íåçì³ííèìè ï³ä ÷àñ ïîæåæ³.

(5) The boundary conditions at supports and
forces and moments at boundaries of part of the
structure may be assumed to remain unchanged
throughout the fire exposure.

2.4.4 Çàãàëüíèé ðîçðàõóíîê êîíñòðóê-

òèâíî¿ ñèñòåìè

2.4.4 Global structural analysis

(1) ßêùî âèêîíóºòüñÿ çàãàëüíèé ðîçðàõóíîê
êîíñòðóêòèâíî¿ ñèñòåìè ï³ä ÷àñ ïîæåæ³, ñë³ä
âðàõîâóâàòè õàðàêòåðíèé âèä ðóéíóâàííÿ ï³ä
÷àñ ïîæåæ³, âëàñòèâîñò³ ìàòåð³àëó, ùî çàëå-
æàòü â³ä òåìïåðàòóðè, òà æîðñòê³ñòü êîíñòðóê-
ö³¿, âïëèâè òåïëîâèõ ðîçøèðåíü òà äåôîðìà-
ö³é (âïëèâè äðóãîãî ïîðÿäêó ï³ä ÷àñ ïîæåæ³).

(1) Where a global structural analysis for the fire
situation is carried out, the relevant failure mode
in fire exposure, the temperature-dependent ma-
terial properties and member stiffness, effects of
thermal deformations (indirect fire actions) should
be taken into account.

3 ÂËÀÑÒÈÂÎÑÒ² ÌÀÒÅÐ²ÀË²Â 3 MATERIAL PROPERTIES

3.1 Çàãàëüí³ âèìîãè 3.1 General

(1) Çíà÷åííÿ âëàñòèâîñòåé ìàòåð³àë³â, ùî
íàâåäåí³ â öüîìó ðîçä³ë³, ñë³ä ðîçãëÿäàòè ÿê
õàðàêòåðèñòè÷í³, îêð³ì òèõ, ùî íàâåäåí³ ÿê
ðîçðàõóíêîâ³.

(1) Unless given as design values, the values of
material properties given in this section should be
treated as characteristic values.

(2) Ìåõàí³÷í³ âëàñòèâîñò³ ñòàë³ çà òåìïåðàòóðè
20 °Ñ ïðèéìàþòü ç EN 1993-1-1 äëÿ ðîçðàõóíêó
çà íîðìàëüíî¿ òåìïåðàòóðè.

(2) The mechanical properties of steel at 20 °C
should be taken as those given in EN 1993-1-1 for
normal temperature design.

3.2 Ìåõàí³÷í³ âëàñòèâîñò³ âóãëåöåâèõ
ñòàëåé

3.2 Mechanical properties of carbon steels

3.2.1 Ì³öí³ñòü òà äåôîðìàö³éí³

âëàñòèâîñò³

3.2.1 Strength and deformation properties

(1) Äëÿ øâèäêîñòåé íàãð³âàííÿ â³ä 2 K/õâ äî
50 K/õâ ì³öí³ñòü òà äåôîðìàö³éí³ âëàñòèâîñò³
ñòàë³ çà ï³äâèùåíèõ òåìïåðàòóð âèçíà÷àþòü ç
ä³àãðàìè "íàïðóæåííÿ-äåôîðìàö³¿", ùî íàâå-
äåíà íà ðèñóíêó 3.1.

(1) For heating rates between 2 and 50 K/min, the
strength and deformation properties of steel at el-
evated temperatures should be obtained from the
stress-strain relationship given in figure 3.1.

Ïðèì³òêà. Äëÿ ïðàâèë öüîãî ñòàíäàðòó ïðèéíÿòî,
ùî øâèäêîñò³ íàãð³âàííÿ çíèæóþòüñÿ ó âèçíà÷åíèõ
ìåæàõ.

Note: For the rules of this standard it is assumed that
the heating rates fall within the specified limits.

(2) Ñï³ââ³äíîøåííÿ, ùî íàâåäåíå íà ðèñóí-
êó 3.1, âèêîðèñòîâóþòü äëÿ âèçíà÷åííÿ îïîðó
íà ðîçòÿã, ñòèñê, ä³þ ìîìåíòó òà ïîïåðå÷íî¿
ñèëè.

(2) The relationship given in figure 3.1 should be
used to determine the resistances to tension,
compression, moment or shear.
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fy,� – ðîçðàõóíêîâà ãðàíèöÿ òåêó÷îñò³ (effective yield strength); fp,� – ãðàíèöÿ ïðîïîðö³éíîñò³ (propor-

tional limit); Ea,� – íàõèë ë³í³éíî¿ ïðóæíî¿ ä³ëÿíêè (slope of the linear elastic range); � �p, – äåôîðìàö³ÿ íà

ãðàíèö³ ïðîïîðö³éíîñò³ (strain at the proportional limit); � �y, – äåôîðìàö³ÿ íà ãðàíèö³ òåêó÷îñò³ (yield strain);

� �t , – ãðàíè÷íà äåôîðìàö³ÿ íà ãðàíèö³ òåêó÷îñò³ (limiting strain for yield strength); � �u, – êðèòè÷íà äåôîð-

ìàö³ÿ (ultimate strain).

Ðèñóíîê 3.1 – Ä³àãðàìà "íàïðóæåííÿ-äåôîðìàö³ÿ" äëÿ âóãëåöåâî¿ ñòàë³ çà ï³äâèùåíî¿

òåìïåðàòóðè

Figure 3.1 – Stress-strain relationship for carbon steel at elevated temperatures
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(3) Òàáëèöÿ 3.1 âêàçóº êîåô³ö³ºíòè çíèæåííÿ
äëÿ ä³àãðàìè "íàïðóæåííÿ-äåôîðìàö³¿" ñòàë³
çà ï³äâèùåíî¿ òåìïåðàòóðè, ùî íàâåäåíà íà
ðèñóíêó 3.1. Ö³ êîåô³ö³ºíòè çíèæåííÿ âèçíà-
÷àþòü òàê:

(3) Table 3.1 gives the reduction factors for the
stress-strain relationship for steel at elevated
temperatures given in figure 3.1. These reduction
factors are defined as follows:

– ðîçðàõóíêîâà ãðàíèöÿ òåêó÷îñò³ â³äíîñíî
ãðàíèö³ òåêó÷îñò³ çà òåìïåðàòóðè 20 °Ñ:

– effective yield strength, relative to yield
strength at 20 °C:

k f fy y y, , /� �� ;

– ãðàíèöÿ ïðîïîðö³éíîñò³ â³äíîñíî ãðàíèö³
òåêó÷îñò³ çà òåìïåðàòóðè 20 °Ñ:

– proportional limit, relative to yield strength at
20 °C:

k f fp p y, , /� ��

– íàõèë ë³í³éíî¿ ïðóæíî¿ ä³ëÿíêè â³äíîñíî
íàõèëó çà òåìïåðàòóðè 20 °Ñ:

– slope of linear elastic range, relative to slope at
20 °C:

k E EE a a, , /� �� .

Ïðèì³òêà. Çì³íó öèõ êîåô³ö³ºíò³â çíèæåííÿ çàëåæ-
íî â³ä òåìïåðàòóðè çîáðàæåíî íà ðèñóíêó 3.2.

Note: The variation of these reduction factors with tem-
perature is illustrated in figure 3.2.

Òàáëèöÿ 3.1 – Êîåô³ö³ºíòè çíèæåííÿ äëÿ âóãëåöåâî¿ ñòàë³ çà ï³äâèùåíî¿ òåìïåðàòóðè
Table 3.1: Reduction factors for stress-strain relationship of carbon steel at elevated temperatures

Òåìïåðàòóðà
ñòàë³
Steel

Temperature
�a

Êîåô³ö³ºíòè çíèæåííÿ çà òåìïåðàòóðè �a â³äíîñíî çíà÷åííÿ fy àáî Ea äëÿ 20 °C
Reduction factors at temperature �a relative to the value of fy or Ea at 20 °C

Êîåô³ö³ºíò çíèæåííÿ
(â³äíîñíî fy) äëÿ

ðîçðàõóíêîâî¿ ãðàíèö³
òåêó÷îñò³

Reduction factor
(relative to fy) for effective

yield strength
k f fy y y, , /� ��

Êîåô³ö³ºíò çíèæåííÿ
(â³äíîñíî fy) äëÿ ãðàíèö³

ïðîïîðö³éíîñò³
Reduction factor

(relative to fy) for propor-
tional limit

k f fp p y, , /� ��

Êîåô³ö³ºíò çíèæåííÿ
(â³äíîñíî Ea) äëÿ íàõèëó
ë³í³éíî¿ ïðóæíî¿ ä³ëÿíêè

Reduction factor
(relative to Ea) for the slope
of the linear elastic range

k E EE a a, , /� ��

20 °C 1,000 1,000 1,000

100 °C 1,000 1,000 1,000

200 °C 1,000 0,807 0,900

300 °C 1,000 0,613 0,800

400 °C 1,000 0,420 0,700

500 °C 0,780 0,360 0,600

600 °C 0,470 0,180 0,310

700 °C 0,230 0,075 0,130

800 °C 0,110 0,050 0,090

900 °C 0,060 0,0375 0,0675

1000 °C 0,040 0,0250 0,0450

1100 °C 0,020 0,0125 0,0225

1200 °C 0,000 0,0000 0,0000

Ïðèì³òêà. Äëÿ ïðîì³æíèõ çíà÷åíü òåìïåðàòóðè ñòàë³ ìîæå áóòè çàñòîñîâàíà ë³í³éíà ³íòåðïîëÿö³ÿ.
Note: For intermediate values of the steel temperature, linear interpolation may be used.
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(4) ßê àëüòåðíàòèâà äëÿ òåìïåðàòóð íèæ÷å
400 °C ä³àãðàìà "íàïðóæåííÿ-äåôîðìàö³¿", ùî
âèçíà÷åíà â (1), ìîæå áóòè ïîäîâæåíà çàâäÿêè
ìîæëèâîñò³ äåôîðìàö³éíîãî çì³öíåííÿ çã³äíî
ç äîäàòêîì À çà óìîâè, ùî ì³ñöåâà âòðàòà
ñò³éêîñò³ êîíñòðóêö³¿ íå ñïðè÷èíèòü ïåðåä÷àñ-
íîãî ðóéíóâàííÿ.

(4) Alternatively, for temperatures below 400 °C,
the stress-strain relationship specified in (1) may
be extended by the strain-hardening option given
in annex A, provided local or member buckling
does not lead to premature collapse.

3.2.2 Ãóñòèíà 3.2.2 Unit mass

(1) Ãóñòèíó ñòàë³ �a à ââàæàþòü íåçàëåæíîþ
â³ä òåìïåðàòóðè ñòàë³. Ïðèéíÿòî òàêå çíà÷åííÿ:
�a = 7850 êã/ì3.

(1) The unit mass of steel �a may be considered
to be independent of the steel temperature. The
following value may be taken:
�a = 7850 kg/m3.

3.3 Ìåõàí³÷í³ âëàñòèâîñò³ íåðæàâ³þ÷èõ
ñòàëåé

3.3 Mechanical properties of stainless steels

(1) Ìåõàí³÷í³ âëàñòèâîñò³ íåðæàâ³þ÷î¿ ñòàë³
ïðèéìàþòü ç äîäàòêa Ñ.

(1) The mechanical properties of stainless steel
may be taken from annex C.
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Ðèñóíîê 3.2 – Êîåô³ö³ºíòè çíèæåííÿ äëÿ âóãëåöåâî¿ ñòàë³ çà ï³äâèùåíî¿ òåìïåðàòóðè

Figure 3.2 – Reduction factors for the stress-strain relationship of carbon steel at elevated

temperatures
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3.4 Òåïëîô³çè÷í³ âëàñòèâîñò³ 3.4 Thermal properties

3.4.1 Âóãëåöåâ³ ñòàë³ 3.4.1 Carbon steels

3.4.1.1 Òåïëîâå âèäîâæåííÿ 3.4.1.1 Thermal elongation

(1) Â³äíîñíå òåïëîâå âèäîâæåííÿ ñòàë³ �l / l

âèçíà÷àþòü òàê:
(1) The relative thermal elongation of steel �l / l

should be determined from the following:
– äëÿ 20 °C � ��a 750 °C: – for 20 °C � ��a 750 °C:

�l / l = 1,2 � 10–5 �a + 0,4 � 10–8 �a
2 – 2,416 � 10–4 ; (3.1a)

– äëÿ 750 °C � ��a 860 °C: – for 750 °C � ��a 860 °C:

�l / l = 1,1 � 10–2 ; (3.1b)

– äëÿ 860 °C � ��a 1200 °C: – for 860 °C � ��a 1200 °C:

�l / l = 2 � 10–5 �a – 6,2 � 10–3, (3.1c)

äå:
l – äîâæèíà çà òåìïåðàòóðè 20 °C;

where:
l is the length at 20 °C;

�l – òåïëîâå âèäîâæåííÿ; �l is the temperature induced elongation;

�a – òåìïåðàòóðà ñòàë³, °C. �a is the steel temperature [°C].

Ïðèì³òêà. Çì³íó â³äíîñíîãî òåïëîâîãî âèäîâæåííÿ
çàëåæíî â³ä òåìïåðàòóðè çîáðàæåíî íà pèñóíêó 3.3.

Note: The variation of the relative thermal elongation
with temperature is illustrated in figure 3.3.
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3.4.1.2 Ïèòîìà òåïëîºìí³ñòü 3.4.1.2 Specific heat

(1) Ïèòîìó òåïëîºìí³ñòü ñòàë³ ñà âèçíà÷àþòü
òàê:

(1) The specific heat of steel ca should be deter-
mined from the following:

– äëÿ 20 °C � ��a 600 °C: – for 20 °C � ��a 600 °C:

ca = 425 + 7,73 � 10–1 �a – 1,69 � 10–3 �a
2 + 2,22 � 10–6 �a

3 Äæ/êã �Ê (J/kg K); (3.2a)

– äëÿ 600 °C � ��a 735 °C: – for 600 °C � ��a 735 °C:

ca
a

� �
�

666
13002

738 �
Äæ/êã �Ê (J/kg K); (3.2b)

– äëÿ 735 °C � ��a 900 °C: – for 735 °C � ��a 900 °C:

ca
a

� �
�

545
17820

731�
Äæ/êã �Ê (J/kg K); (3.2c)

– äëÿ 900 °C � ��a 1200 °C: – for 900 °C � ��a 1200 °C:

ca = 650 Äæ/êã �Ê (J/kg K), (3.2d)

äå:
�a – òåìïåðàòóðà ñòàë³, °C.

where:
�a is the steel temperature, [°C].

Ïðèì³òêà. Çì³íó ïèòîìî¿ òåïëîºìíîñò³ çàëåæíî â³ä
òåìïåðàòóðè çîáðàæåíî íà ðèñóíêó 3.4.

Note: The variation of the specific heat with tempera-
ture is illustrated in figure 3.4.
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Figure 3.4 – Specific heat of carbon steel as a function of the temperature
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3.4.1.3 Òåïëîïðîâ³äí³ñòü 3.4.1.3 Thermal conductivity

(1) Òåïëîïðîâ³äí³ñòü ñòàë³ �a âèçíà÷àþòü òàê: (1) The thermal conductivity of steel �a should be
determined from the following:

– äëÿ 20 °C � ��a 800 °C: – for 20 °C � ��a 800 °C:

�a = 54 – 3,33 � 10–2 �a Âò/ì �Ê (W/m K); (3.3a)

– äëÿ 800 °C � ��a 1200 °C: – for 800 °C � ��a 1200 °C:

�a = 27,3 Âò/ì �Ê (W/m K), (3.3b)

äå:
�a – òåìïåðàòóðà ñòàë³, [°C].

where:
�a is the steel temperature, [°C].

Ïðèì³òêà. Çì³íó òåïëîïðîâ³äíîñò³ çàëåæíî â³ä òåì-
ïåðàòóðè çîáðàæåíî íà ðèñóíêó 3.5.

Note: The variation of the thermal conductivity with
temperature is illustrated in figure 3.5.

3.4.2 Íåðæàâ³þ÷à ñòàëü 3.4.2 Stainless steels

(1) Òåïëîô³çè÷í³ âëàñòèâîñò³ íåðæàâ³þ÷î¿
ñòàë³ ïðèéìàþòü ç äîäàòêa Ñ.

(1) The thermal properties of stainless steels may
be taken from annex C.

3.4.3 Âîãíåçàõèñí³ ìàòåð³àëè 3.4.3 Fire protection materials

(1) Âëàñòèâîñò³ òà ïîâåä³íêà âîãíåçàõèñíèõ
ìàòåð³àë³â, ùî âèêîðèñòàí³ äëÿ ïðîåêòóâàííÿ,
ìàþòü áóòè îö³íåí³ ç âèêîðèñòàííÿì ìåòîäèê
âèïðîáóâàíü, ùî íàâåäåí³ â ENV 13381-1,
ENV 13381-2 àáî ENV 13381-4 â³äïîâ³äíî.

(1) The properties and performance of fire protec-
tion materials used in design should have been
assessed using the test procedures given in
ENV 13381-1, ENV 13381-2 or ENV 13381-4 as
appropriate.

Ïðèì³òêà. Ö³ ñòàíäàðòè âêëþ÷àþòü âèìîãó, ùî
âîãíåçàõèñí³ ìàòåð³àëè ìàþòü çàëèøàòèñÿ ç÷åïëå-
íèìè òà çâ’ÿçàíèìè ç ¿õ îñíîâîþ ïðîòÿãîì â³äïî-
â³äíîãî âîãíåâîãî âïëèâó.

Note: These standards include a requirement that the
fire protection materials should remain coherent and
cohesive to their supports throughout the relevant fire
exposure.
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Figure 3.5 – Thermal conductivity of carbon steel as a function of the temperature
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4 ÐÎÇÐÀÕÓÍÎÊ ÍÀ ÂÎÃÍÅÑÒ²ÉÊ²ÑÒÜ 4 STRUCTURAL FIRE DESIGN

4.1 Çàãàëüí³ âèìîãè 4.1 General

(1) Öåé ðîçä³ë âñòàíîâëþº ïðàâèëà äëÿ ñòà-
ëåâèõ êîíñòðóêö³é, ÿê³ ìîæóòü áóòè:

(1) This section gives rules for steelwork that can
be either:

– íåçàõèùåíèìè; – unprotected;
– ³çîëüîâàíèìè âîãíåçàõèñíèì ìàòåð³àëîì; – insulated by fire protection material;
– çàõèùåíèìè òåïëîâèìè åêðàíàìè. – protected by heat screens.

Ïðèì³òêà. Ïðèêëàäàìè ³íøèõ ìåòîä³â çàõèñòó º
íàïîâíåííÿ âîäîþ àáî ÷àñòêîâèé çàõèñò ñò³í òà
ïåðåêðèòò³â.

Note: Examples of other protection methods are water
filling or partial protection in walls and floors.

(2) Äëÿ âèçíà÷åííÿ âîãíåñò³éêîñò³ çàñòîñî-
âóþòü òàê³ ìåòîäè ïðîåêòóâàííÿ:

(2) To determine the fire resistance the following
design methods are permitted:

– ñïðîùåí³ ðîçðàõóíêîâ³ ìîäåë³; – simplified calculation models;
– óòî÷íåí³ ðîçðàõóíêîâ³ ìîäåë³; – advanced calculation models;
– âèïðîáóâàííÿ. – testing.

Ïðèì³òêà. Ð³øåííÿ ïðî âèêîðèñòàííÿ óòî÷íåíèõ
ðîçðàõóíêîâèõ ìîäåëåé â êðà¿í³ ìîæíà çíàéòè ó
íàö³îíàëüíîìó äîäàòêó.

Note: The decision on use of advanced calculation
models in a Country may be found in its National An-
nex.

(3) Ïðîñò³ ðîçðàõóíêîâ³ ìîäåë³ – öå ñïðîùåí³
ìåòîäè ïðîåêòóâàííÿ äëÿ îêðåìèõ êîíñòðóê-
ö³é, ùî ´ðóíòóþòüñÿ íà òðàäèö³éíèõ ïðèïó-
ùåííÿõ.

(3) Simple calculation models are simplified de-
sign methods for individual members, which are
based on conservative assumptions.

(4) Óòî÷íåí³ ðîçðàõóíêîâ³ ìîäåë³ – öå ìåòîäè
ïðîåêòóâàííÿ, â ÿêèõ ³íæåíåðí³ ïðèíöèïè çà-
ñòîñîâàí³ ðåàë³ñòè÷íî äî îñîáëèâèõ ïðèêëàä-
íèõ çàäà÷.

(4) Advanced calculation models are design
methods in which engineering principles are ap-
plied in a realistic manner to specific applications.

4.2 Ñïðîùåí³ ðîçðàõóíêîâ³ ìîäåë³ 4.2 Simple calculation models

4.2.1 Çàãàëüí³ âèìîãè 4.2.1 General

(1) Íåñó÷à çäàòí³ñòü ñòàëåâî¿ êîíñòðóêö³¿ ìàº
çáåð³ãàòèñÿ ÷åðåç ïðîì³æîê ÷àñó t äëÿ äàíî¿
ïîæåæ³:

(1) The load-bearing function of a steel member
should be assumed to be maintained after a time t

in a given fire if:

E Rfi d fi d t, , ,� , (4.1)

äå:
Efi,d – ðîçðàõóíêîâèé íàâàíòàæóâàëüíèé åôåêò
ï³ä ÷àñ ïîæåæ³, ùî âèçíà÷åíèé â³äïîâ³äíî äî
EN 1991-1-2;

where:
Efi,d is the design effect of actions for the fire de-
sign situation, according to EN 1991-1-2;

Rfi,d,t – â³äïîâ³äíèé ðîçðàõóíêîâèé îï³ð ñòàëå-
âî¿ êîíñòðóêö³¿ ï³ä ÷àñ ïîæåæ³ ó ìîìåíò ÷àñó t.

Rfi,d,t is the corresponding design resistance of
the steel member, for the fire design situation, at
time t.

(2) Ðîçðàõóíêîâèé îï³ð Rfi,d,t ó ìîìåíò ÷àñó t

âèçíà÷àþòü çà óìîâè ð³âíîì³ðíîãî ðîçïîä³ëó
òåìïåðàòóðè â ïîïåðå÷íîìó ïåðåð³ç³, çì³íþ-
þ÷è ðîçðàõóíêîâèé îï³ð äëÿ ïðîåêòóâàííÿ çà
íîðìàëüíî¿ òåìïåðàòóðè çã³äíî ç EN 1993-1-1;
ùîá âðàõóâàòè ìåõàí³÷í³ âëàñòèâîñò³ ñòàë³ çà
ï³äâèùåíèõ òåìïåðàòóð (äèâ. 4.2.3).

(2) The design resistance Rfi,d,t at time t should
be determined, usually in the hypothesis of a uni-
form temperature in the cross-section, by modify-
ing the design resistance for normal temperature
design to EN 1993-1-1, to take account of the me-
chanical properties of steel at elevated tempera-
tures, see 4.2.3.
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Ïðèì³òêà. Ó 4.2.3 Rfi,d,t çàì³íþþòü íà Ìfi,t,Rd , Nfi,t,Rd

òà ³í. (îêðåìî àáî ðàçîì), à â³äïîâ³äí³ çíà÷åííÿ
Ìfi,Åd , Nfi,Åd òà ³í. çàì³íþþòü Efi,d .

Note: In 4.2.3 Rfi,d,t becomes Ìfi,t,Rd , Nfi,t,Rd etc (sepa-
rately or in combination) and the corresponding values
of Ìfi,Åd , Nfi,Åd etc represent Efi,d .

(3) ßêùî âèêîðèñòîâóþòü íåð³âíîì³ðíèé ðîç-
ïîä³ë òåìïåðàòóðè, ðîçðàõóíêîâèé îï³ð çà
íîðìàëüíî¿ òåìïåðàòóðè çã³äíî ç EN 1993-1-1
çì³íþþòü íà îñíîâ³ öüîãî ðîçïîä³ëó òåìïåðà-
òóðè.

(3) If a non uniform temperature distribution is
used, the design resistance for normal tempera-
ture design to EN1993-1-1 is modified on the
base of this temperature distribution.

(4) ßê àëüòåðíàòèâà (1) âèêîðèñòàííþ ð³â-
íîì³ðíîãî ðîçïîä³ëó òåìïåðàòóðè ïåðåâ³ðêó
ìîæíà âèêîíóâàòè â ³íòåðâàë³ òåìïåðàòóðè
(äèâ. 4.2.3).

(4) Alternatively to (1), by using a uniform temper-
ature distribution, the verification may be carried
out in the temperature domain, see 4.2.4.

(5) Ðóéíóâàííÿ ðîáî÷îãî ïåðåð³çó â ïðîð³çàõ
äëÿ ç’ºäíàíü íå ðîçãëÿäàºòüñÿ çà óìîâè, ùî
ç’ºäíàííÿ º â êîæíîìó ïðîð³ç³, îñê³ëüêè òåìïå-
ðàòóðà ñòàë³ ç’ºäíàíü íèæ÷à ÷åðåç íàÿâí³ñòü
äîäàòêîâîãî ìàòåð³àëó.

(5) Net-section failure at fastener holes need not
be considered, provided that there is a fastener in
each hole, because the steel temperature is lower
at joints due to the presence of additional mate-
rial.

(6) Âîãíåñò³éê³ñòü áîëòîâîãî àáî çâàðíîãî
ç’ºäíàíü ââàæàþòü äîñòàòíüîþ, ÿêùî âèêîíàí³
òàê³ óìîâè:

(6) The fire resistance of a bolted or a welded joint
may be assumed to be sufficient provided that the
following conditions are satisfied:

1. Òåïëîâèé îï³ð ( / )df f c� âîãíåçàõèñòó ç’ºä-
íàííÿ ìàº äîð³âíþâàòè àáî ïåðåâèùóâàòè
ì³í³ìàëüíå çíà÷åííÿ òåïëîâîãî îïîðó
( / )df f m� âîãíåçàõèñòó, ùî çàñòîñîâàíèé
äî áóäü-ÿêî¿ ç³ ç’ºäíàíèõ êîíñòðóêö³é;
òóò df – òîâùèíà âîãíåçàõèñíîãî ìàòåð³àëó
(df = 0 äëÿ íåçàõèùåíèõ êîíñòðóêö³é);
� f – ðîçðàõóíêîâà òåïëîïðîâ³äí³ñòü âîãíå-
çàõèñíîãî ìàòåð³àëó.

1. The thermal resistance ( / )df f c� of the joint’s
fire protection should be equal or greater than
the minimum value of thermal resistance
( / )df f m� of fire protection applied to any of
the jointed members;
Where: df is the thickness of the fire protection
material (df = 0 for unprotected members);
� f is the effective thermal conductivity of the
fire protection material.

2. Âèêîðèñòàííÿ ç’ºäíàííÿ ìàº äîð³âíþâàòè
àáî áóòè ìåíøèì çà ì³í³ìàëüíå çíà÷åííÿ
âèêîðèñòàííÿ áóäü-ÿêîãî ç³ ç’ºäíàíèõ êîíñò-
ðóêö³é.

2. The utilization of the joint should be equal or
less than the maximum value of utilization of
any of the connected members.

3. Ì³öí³ñòü ç’ºäíàííÿ çà òåìïåðàòóðè íàâêî-
ëèøíüîãî ñåðåäîâèùà ìàº â³äïîâ³äàòè ðå-
êîìåíäàö³ÿì, ùî íàâåäåí³ â EN 1993-1.8.

3. The resistance of the joint at ambient tempera-
ture should satisfy the recommendations given
in EN1993-1.8.

(7) ßê àëüòåðíàòèâà ìåòîäó, ùî íàâåäåíèé ó
4.2.1 (6), âîãíåñò³éê³ñòü ç’ºäíàííÿ ìîæíà âè-
çíà÷àòè çà ìåòîäîì çã³äíî ç äîäàòêîì D.

(7) As an alternative to the method given in 4.2.1
(6) the fire resistance of a joint may be determined
using the method given in Annex D.

Ïðèì³òêà. ßê ñïðîùåííÿ ïîð³âíÿííÿ ð³âí³â âèêî-
ðèñòàííÿ ç’ºäíàíü òà ç’ºäíàíèõ êîíñòðóêö³é ìîæíà
çä³éñíþâàòè çà ê³ìíàòíî¿ òåìïåðàòóðè.

Note: As a simplification the comparison of the level of
utilization within the joints and joined members may be
performed for room temperature.

4.2.2 Êëàñèô³êàö³ÿ ïîïåðå÷íèõ ïåðåð³ç³â 4.2.2 Classification of cross-sections

(1) Äëÿ öèõ ñïðîùåíèõ ïðàâèë ïîïåðå÷í³ ïåðå-
ð³çè ìîæíà êëàñèô³êóâàòè ÿê äëÿ ïðîåêòóâàííÿ
çà íîðìàëüíî¿ òåìïåðàòóðè ç³ çíèæåíèì çíà-
÷åííÿì � :

(1) For the purpose of these simplified rules the
cross-sections may be classified as for normal
temperature design with a reduced value for � as
given in (4.2).

� � 0 85 235 0 5, [ / ] ,fy , (4.2)
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äå
fy – ãðàíèöÿ òåêó÷îñò³ çà òåìïåðàòóðè 20 °Ñ.

where:
fy is the yield strength at 20 °C.

Ïðèì³òêà 1. Äèâ. EN 1993-1-1. Note 1: See EN1993-1-1.

Ïðèì³òêà 2. Êîåô³ö³ºíò çíèæåííÿ 0,85 âðàõîâóº
âïëèâè â³ä çðîñòàííÿ òåìïåðàòóðè.

Note 2: The reduction factor 0,85 considers influences
due to increasing temperature.

4.2.3 Îï³ð 4.2.3 Resistance

4.2.3.1 Êîíñòðóêö³¿, ùî ïðàöþþòü íà ðîçòÿã 4.2.3.1 Tension members

(1) Ðîçðàõóíêîâó íåñó÷ó çäàòí³ñòü Nfi Rd, ,� êîí-
ñòðóêö³¿ íà ðîçòÿã ç ð³âíîì³ðíîþ òåìïåðàòóðîþ
�a âèçíà÷àþòü ç âèðàçó:

(1) The design resistance Nfi Rd, ,� of a tension
member with a uniform temperature �a should be
determined from:

N k Nfi Rd y Rd M M fi, , , , ,[ / ]� � � �� 0 , (4.3)

äå
k y,� – êîåô³ö³ºíò çíèæåííÿ ãðàíèö³ òåêó÷îñò³
ñòàë³ çà òåìïåðàòóðè �a , ùî äîñÿãàºòüñÿ â
ìîìåíò ÷àñó t (ðîçä³ë 3);

where:
k y,� is the reduction factor for the yield strength of
steel at temperature�a , reached at time t see sec-
tion 3;

NRd – ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü ïîïåðå÷-
íîãî ïåðåð³çó Npl,Rd äëÿ ïðîåêòóâàííÿ çà íîð-
ìàëüíî¿ òåìïåðàòóðè â³äïîâ³äíî äî EN 1993-1-1.

NRd is the design resistance of the cross-section
Npl,Rd for normal temperature design, according
to EN 1993-1-1.

(2) Ðîçðàõóíêîâó íåñó÷ó çäàòí³ñòü Nfi,t,Rd â
ìîìåíò ÷àñó t êîíñòðóêö³¿, ùî ïðàöþº íà ðîç-
òÿã, ç íåð³âíîì³ðíèì ðîçïîä³ëîì òåìïåðàòóðè
ïî øèðèí³ ïîïåðå÷íîãî ïåðåð³çó âèçíà÷àþòü ç
âèðàçó:

(2) The design resistance Nfi,t,Rd at time t of a
tension member with a non-uniform temperature
distribution across the cross-section may be de-
termined from:

N A k ffi t Rd i
i

n

y i y M fi, , , , ,�
�
�

1
� � , (4.4)

äå;
Ai – åëåìåíòàðíà ïëîùà ïîïåðå÷íîãî ïåðåð³çó
çà òåìïåðàòóðè �i ;

where:
Ai is an elemental area of the cross-section with a
temperature �i ;

k y i, ,� – êîåô³ö³ºíò çíèæåííÿ ãðàíèö³ òåêó÷îñò³
ñòàë³ çà òåìïåðàòóðè �i (ðîçä³ë 3);

k y i, ,� is the reduction factor for the yield strength
of steel at temperature �i , see section 3;

�i – òåìïåðàòóðà åëåìåíòàðíî¿ ïëîù³ Ai . �i is the temperature in the elemental area Ai .

(3) Ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü Nfi,t,Rd â
ìîìåíò ÷àñó t êîíñòðóêö³¿, ùî ïðàöþº íà ðîç-
òÿã, ç íåð³âíîì³ðíèì ðîçïîä³ëîì òåìïåðàòóðè
ìîæå ñïðîùåíî äîð³âíþâàòè ðîçðàõóíêîâ³é
íåñó÷³é çäàòíîñò³ Nfi Rd, ,� êîíñòðóêö³¿, ùî ïðà-
öþº íà ðîçòÿã, ç ð³âíîì³ðíèì ðîçïîä³ëîì òåì-
ïåðàòóðè ñòàë³ �a , ùî äîð³âíþº ìàêñèìàëüí³é
òåìïåðàòóð³ ñòàë³ �a,max â ìîìåíò ÷àñó t.

(3) The design resistance Nfi,t,Rd at time t of a ten-
sion member with a non-uniform temperature dis-
tribution may conservatively be taken as equal to
the design resistance Nfi Rd, ,� of a tension mem-
ber with a uniform steel temperature �a equal to
the maximum steel temperature �a,max reached
at time t.

4.2.3.2 Êîíñòðóêö³¿, ùî ïðàöþþòü íà ñòèñê,

ç ïîïåðå÷íèìè ïåðåð³çàìè êëàñó 1,

êëàñó 2 àáî êëàñó 3

4.2.3.2 Compression members with Class 1,

Class 2 or Class 3 cross-sections

(1) Ðîçðàõóíêîâó íåñó÷ó çäàòí³ñòü â ìîìåíò
÷àñó t ïðè ïîçäîâæíüîìó çãèí³ Nb,fi,t,Rd ñòèñ-
íóòî¿ êîíñòðóêö³¿ ç ïîïåðå÷íèì ïåðåð³çîì
êëàñó 1, êëàñó 2 àáî êëàñó 3 ç ð³âíîì³ðíîþ
òåìïåðàòóðîþ �a âèçíà÷àþòü ç âèðàçó:

(1) The design buckling resistance Nb,fi,t,Rd at
time t of a compression member with a Class 1,
Class 2 or Class 3 cross-section with a uniform
temperature �a should be determined from:
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N Ak fb fi t Rd fi y y M fi, , , , ,� � �� , (4.5)

äå:
� fi – êîåô³ö³ºíò çíèæåííÿ äëÿ âòðàòè ñò³éêîñò³
ïðè çãèí³ äëÿ ðîçðàõóíêó íà âîãíåñò³éê³ñòü;

where:
� fi is the reduction factor for flexural buckling in
the fire design situation;

k y,� – êîåô³ö³ºíò çíèæåííÿ ãðàíèö³ òåêó÷îñò³
ñòàë³ çà òåìïåðàòóðè �a , ùî äîñÿãàºòüñÿ â
ìîìåíò ÷àñó t çã³äíî ç ðîçä³ëîì 3.

k y,� is the reduction factor from section 3 for the
yield strength of steel at the steel temperature �a

reached at time t .

(2) Çíà÷åííÿ � fi ïðèéìàþòü ÿê ìåíøå ç³ çíà-
÷åíü � y fi, òà �z fi, , ùî âèçíà÷àþòü ç âèðàçó:

(2) The value of � fi should be taken as the lesser
of the values of� y fi, and�z fi, determined accord-
ing to:

�
� � �� � �

fi �
� �

1

2 2
, (4.6)

äå: � �� � � �� � �� � �
1

2
1 2 òà

� � 0 65 235, / fy .

with � �� � � �� � �� � �
1

2
1 2 and

� � 0 65 235, / fy .

Ãíó÷ê³ñòü �� çà òåìïåðàòóðè �a âèçíà÷àþòü ç

âèðàçó:

The non-dimensional slenderness �� for the tem-

perature �a , is given by:

� �� �� � � �� k ky E, ,
,0 5

, (4.7)

äå:
k y,� – êîåô³ö³ºíò çíèæåííÿ ãðàíèö³ òåêó÷îñò³
ñòàë³ çà òåìïåðàòóðè �a , ùî äîñÿãàºòüñÿ â
ìîìåíò ÷àñó t çã³äíî ç ðîçä³ëîì 3;

where:
k y,� is the reduction factor from section 3 for the
yield strength of steel at the steel temperature �a

reached at time t ;

kE,� – êîåô³ö³ºíò çíèæåííÿ òàíãåíña êóòà íà-
õèëó ë³í³éíî¿ ïðóæíî¿ ä³ëÿíêè çà òåìïåðàòóðè
ñòàë³�a , ùî äîñÿãàºòüñÿ â ìîìåíò ÷àñó t çã³äíî
ç ðîçä³ëîì 3.

kE,� is the reduction factor from section 3 for the
slope of the linear elastic range at the steel tem-
perature �a reached at time t.

(3) Äîâæèíà çîíè ïîçäîâæíüîãî çãèíó lfi êîëîíè
äëÿ ðîçðàõóíêó íà âîãíåñò³éê³ñòü ìàº çàãàëîì
áóòè âèçíà÷åíà ÿê äëÿ ïðîåêòóâàííÿ çà íîð-
ìàëüíî¿ òåìïåðàòóðè. Îäíàê, ó ðàìíî-â’ÿçåâî-
ìó êàðêàñ³ äîâæèíà çîíè ïîçäîâæíüîãî çãèíó lfi
êîëîíè ìîæå áóòè âèçíà÷åíà, ðîçãëÿäàþ÷è ¿¿
ÿê çàêð³ïëåíîþ â íàïðÿìêó íåïåðåðâíèõ àáî
íàï³âíåïåðåðâíèõ â’ÿçåé äî äîâæèí êîëîí íàä
ïðîòèïîæåæíèì â³äñ³êîì òà ï³ä íèì çà óìîâè,
ùî âîãíåñò³éê³ñòü îãîðîäæóâàëüíèõ êîíñòðóê-
ö³é ïðîòèïîæåæíîãî â³äñ³êó íå ìåíøå âîãíå-
ñò³éêîñò³ êîëîíè.

(3) The buckling length lfi of a column for the fire
design situation should generally be determined
as for normal temperature design. However, in a
braced frame the buckling length lfi of a column
length may be determined by considering it as
fixed in direction at continuous or semi-continu-
ous joints to the column lengths in the fire com-
partments above and below, provided that the fire
resistance of the building components that sepa-
rate these fire compartments is not less than the
fire resistance of the column.

(5) Äëÿ ðàìíî-â’ÿçåâîãî êàðêàñà, äå êîæåí ïî-
âåðõ º ïðîòèïîæåæíèì â³äñ³êîì ç â³äïîâ³äíîþ
âîãíåñò³éê³ñòþ, íà ñåðåäíüîìó ïîâåðñ³ äîâæè-
íó çîíè ïîçäîâæíüîãî çãèíó lfi íåïåðåðâíî¿
êîëîíè ìîæíà ïðèéìàòè ÿê lfi = 0,5L, à íà âåðõ-
íüîìó ïîâåðñ³ lfi = 0,7L, äå L – ðîçðàõóíêîâà
äîâæèíà êîëîíè íà â³äïîâ³äíîìó ïîâåðñ³ (ðè-
ñóíîê 4.1).

(5) In the case of a braced frame in which each
storey comprises a separate fire compartment
with sufficient fire resistance, in an intermediate
storey the buckling length lfi of a continuos column
may be taken as lfi = 0,5L and in the top storey the
buckling length may be taken as lfi = 0,7L, where L

is the system length in the relevant storey, see
figure 4.1.
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(6) Äëÿ ïðîåêòóâàííÿ çà íîì³íàëüíèì òåìïå-
ðàòóðíèì ðåæèìîì ðîçðàõóíêîâà íåñó÷à çäàò-
í³ñòü â ìîìåíò ÷àñó t ïðè ïîçäîâæíüîìó çãèí³
Nb,fi,t,Rd êîíñòðóêö³¿, ùî ïðàöþº íà ñòèñê, ç
íåð³âíîì³ðíèì ðîçïîä³ëîì òåìïåðàòóðè ìîæå
äîð³âíþâàòè ðîçðàõóíêîâ³é íåñó÷³é çäàòíîñò³
ïðè ïîçäîâæíüîìó çãèí³ Nb fi Rd, , ,� êîíñòðóêö³¿,
ùî ïðàöþº íà ñòèñê, ç ð³âíîì³ðíèì ðîçïîä³ëîì
òåìïåðàòóðè ñòàë³ �a , ùî äîð³âíþº ìàêñèìàëü-
í³é òåìïåðàòóð³ ñòàë³ �a,max â ìîìåíò ÷àñó t.

(6) When designing using nominal fire exposure
the design resistance Nb,fi,t,Rd at time t of a com-
pression member with a non-uniform temperature
distribution may be taken as equal to the design
resistance Nb fi Rd, , ,� of a compression member
with a uniform steel temperature �a equal to the
maximum steel temperature �a,max reached at
time t.

4.2.3.3 Áàëêè ç ïîïåðå÷íèìè ïåðåð³çàìè

êëàñó 1 àáî êëàñó 2

4.2.3.3 Beams with Class 1 or Class 2 cross-

sections

(1) Ðîçðàõóíêîâó íåñó÷ó çäàòí³ñòü ïðè çãèí³
Nb fi Rd, , ,� ïîïåðå÷íîãî ïåðåð³çó êëàñó 1 àáî
êëàñó 2 ç ð³âíîì³ðíèì ðîçïîä³ëîì òåìïåðàòóðè
�a âèçíà÷àþòü ç âèðàçó:

(1) The design moment resistance Nb fi Rd, , ,� of a
Class 1 or Class 2 cross-section with a uniform
temperature �a should be determined from:

� �M k Mb fi Rd y M M fi Rd, , , , , ,� � � �� 0 , (4.8)

äå:
MRd – çãèíàëüíèé ìîìåíò ó ïëàñòè÷íîìó øàð-
í³ð³ Ìpl,Rd çàãàëüíîãî ïåðåð³çó äëÿ ïðîåêòó-
âàííÿ çà íîðìàëüíî¿ òåìïåðàòóðè çã³äíî ç
EN 1993-1-1 àáî çíèæåíèé çãèíàëüíèé ìîìåíò
äëÿ ïðîåêòóâàííÿ çà íîðìàëüíî¿ òåìïåðàòóðè,
ùî âðàõîâóº âïëèâè ïîïåðå÷íî¿ ñèëè çã³äíî ç
EN 1993-1-1;

where:
MRd is the plastic moment resistance of the gross
cross-section Ìpl,Rd for normal temperature de-
sign, according to EN 1993-1-1 or the reduced
moment resistance for normal temperature de-
sign, allowing for the effects of shear if necessary,
according to EN 1993-1-1;
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k y,� – êîåô³ö³ºíò çíèæåííÿ ãðàíèö³ òåêó÷îñò³
ñòàë³ çà òåìïåðàòóðè �a çã³äíî ç ðîçä³ëîì 3.

k y,� is the reduction factor for the yield strength of
steel at temperature �a , see section 3.

(2) Ðîçðàõóíêîâó íåñó÷ó çäàòí³ñòü ïðè çãèí³
Ìfi,t,Rd â ìîìåíò ÷àñó t ïîïåðå÷íîãî ïåðåð³çó
êëàñó 1 àáî êëàñó 2 ç íåð³âíîì³ðíèì ðîçïî-
ä³ëîì òåìïåðàòóðè ïî øèðèí³ ïåðåð³çó âèçíà-
÷àþòü ç âèðàçó:

(2) The design moment resistance Ìfi,t,Rd at time t

of a Class 1 or Class 2 cross-section with a
non-uniform temperature distribution across the
cross-section may be determined from:

M A z k ffi t Rd i
i

n

i y i y i M fi, , , , , ,�
�
�

1
� � , (4.9)

äå:
zi – â³äñòàíü â³ä ïëàñòè÷íî¿ íåéòðàëüíî¿ îñ³ äî
öåíòða åëåìåíòàðíî¿ ïëîù³ À³;

where:
zi is the distance from the plastic neutral axis to
the centroid of the elemental area À³;

fy,³ – íîì³íàëüíà ãðàíèöÿ òåêó÷îñò³ fy äëÿ åëå-
ìåíòàðíî¿ ïëîù³ À³ , ùî ïðèéìàºòüñÿ ç³ çíàêîì
ïëþñ äëÿ ñòèñíóòî¿ ÷àñòèíè ïåðåð³çó â³äíîñíî
ïëàñòè÷íî¿ íåéòðàëüíî¿ îñ³ òà ç³ çíàêîì ì³íóñ
äëÿ ðîçòÿãíóòî¿ ÷àñòèíè ïåðåð³çó.
À³ òà k y i, ,� âèçíà÷åí³ â 4.2.3.1 (2).

fy,³ is the nominal yield strength fy for the elemen-
tal area À³ taken as positive on the compression
side of the plastic neutral axis and negative on
the tension side;
À³ and k y i, ,� are as defined in 4.2.3.1 (2).

(3) ßê àëüòåðíàòèâó ðîçðàõóíêîâó íåñó÷ó çäàò-
í³ñòü ïðè çãèí³ Ìfi,t,Rd â ìîìåíò ÷àñó t ïîïå-
ðå÷íîãî ïåðåð³çó êëàñó 1 àáî êëàñó 2 ç íåð³âíî-
ì³ðíèì ðîçïîä³ëîì òåìïåðàòóðè ïî øèðèí³
ïåðåð³çó âèçíà÷àþòü ç âèðàçó:

(3) Alternatively, the design moment resistance
Ìfi,t,Rd at time t of a Class 1 or Class 2 cross-
section in a member with a non-uniform tempera-
ture distribution, may be determined from:

M Mfi t Rd fi Rd, , , ,� � � �1 2 , (4.10)

äå:
Mfi Rd, ,� – ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü ïåðå-
ð³çó ïðè çãèí³ äëÿ ïîñò³éíî¿ òåìïåðàòóðè �a ,
ÿêà äîð³âíþº ïîñò³éí³é òåìïåðàòóð³ �a â
ìîìåíò ÷àñó t ó ïîïåðå÷íîìó ïåðåð³ç³, ùî
íå çàçíàº òåïëîâîãî âïëèâó â³ä îïîð;

where:
Mfi Rd, ,� is the design moment resistance of the
cross-section for a uniform temperature �a which
is equal to the uniform temperature �a at time t in
a cross-section which is not thermally influenced
by the support;

�1 – êîåô³ö³ºíò ïðèñòîñóâàííÿ äëÿ íåð³âíî-
ì³ðíîãî ðîçïîä³ëó òåìïåðàòóðè ïî øèðèí³
ïîïåðå÷íîãî ïåðåð³çó, äèâ. (7);

�1 is an adaptation factor for non-uniform tem-
perature across the cross-section, see (7);

�2 – êîåô³ö³ºíò ïðèñòîñóâàííÿ äëÿ íåð³âíî-
ì³ðíîãî ðîçïîä³ëó òåìïåðàòóðè âçäîâæ áàëêè,
äèâ. (8).

�2 is an adaptation factor for non-uniform tem-
perature along the beam, see (8).

(4) Ðîçðàõóíêîâó íåñó÷ó çäàòí³ñòü ïðè çãèí³ ç
êðó÷åííÿì Ìb,fi,t,Rd â ìîìåíò ÷àñó t ãîðèçîí-
òàëüíî íåîáìåæåíî¿ êîíñòðóêö³¿ ç ïîïåðå÷íèì
ïåðåð³çîì êëàñó 1 àáî êëàñó 2 âèçíà÷àþòü ç
âèðàçó:

(4) The design lateral torsional buckling resis-
tance moment Ìb,fi,t,Rd at time t of a laterally
unrestrained member with a Class 1 or Class 2
cross-section should be determined from:

M W k fb fi t Rd LT fi p y y com y M fi, , , , , , , ,� � ��l , (4.11)

äå:
�LT fi, – êîåô³ö³ºíò çíèæåííÿ äëÿ âòðàòè ñò³é-
êîñò³ ïðè êðó÷åíí³ äëÿ ðîçðàõóíêó íà âîãíå-
ñò³éê³ñòü;

where:
�LT fi, is the reduction factor for lateral-torsional
buckling in the fire design situation;
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k y com, ,� – êîåô³ö³ºíò çíèæåííÿ ç ðîçä³ëó 3 äëÿ
ãðàíèö³ òåêó÷îñò³ ñòàë³ çà ìàêñèìàëüíî¿ òåì-
ïåðàòóðè ó ñòèñíóò³é çîí³ �a com, , ùî äîñÿ-
ãàºòüñÿ â ìîìåíò ÷àñó t.

k y com, ,� is the reduction factor from section 3
for the yield strength of steel at the maximum
temperature in the compression flange �a com,
reached at time t.

Ïðèì³òêà. Ñïðîùåíî �a com, ìàº äîð³âíþâàòè ð³â-

íîì³ðíîìó ðîçïîä³ëó òåìïåðàòóðè �a .

Note: Conservatively �a com, can be assumed to be

equal to the uniform temperature �a .

(5) Çíà÷åííÿ �LT fi, âèçíà÷àþòü ³ç òàêèõ âè-
ðàç³â:

(5) The value of �LT fi, should be determined ac-
cording to the following equations:

� � � �
�

� � �� � �

LT fi

LT com LT com LT com

,

, , , , , ,

�

� �

1

2 2
, (4.12)

äå where

� �� � � �� � �LT com LT com LT com, , , , , ,� � ��
 !

"
#$

1

2
1

2
(4.13)

òà and

� � 0 65 235, / fy , (4.14)

� �� �� � �LT com LT y com E comk k, , , , , ,
,

�
0 5

, (4.15)

äå
kE com, ,� – êîåô³ö³ºíò çíèæåííÿ ç ðîçä³ëó 3 äëÿ
òàíãåíña êóòà íàõèëó ë³í³éíî¿ ïðóæíî¿ ä³ëÿíêè
äëÿ ìàêñèìàëüíî¿ òåìïåðàòóðè ó ñòèñíóò³é
çîí³ �a com, , ùî äîñÿãàºòüñÿ â ìîìåíò ÷àñó t.

where:
kE com, ,� is the reduction factor from section 3 for
the slope of the linear elastic range at the maxi-
mum steel temperature in the compression flange
�a com, reached at time t.

(6) Ðîçðàõóíêîâó íåñó÷ó çäàòí³ñòü íà ä³þ ïî-
ïåðå÷íî¿ ñèëè Vfi,t,Rd â ìîìåíò ÷àñó t ç ïîïå-
ðå÷íèì ïåðåð³çîì êëàñó 1 àáî êëàñó 2
âèçíà÷àþòü ç âèðàçó:

(6) The design shear resistance Vfi,t,Rd at time t

of a Class 1 or Class 2 cross-section should be
determined from:

� �V k Vfi t Rd y web Rd M M fi, , , , , ,� � � �0 , (4.16)

äå
VRd – íåñó÷à çäàòí³ñòü íà ä³þ ïîïåðå÷íî¿ ñèëè
îñíîâíîãî ïîïåðå÷íîãî ïåðåð³çó äëÿ ïðîåêòó-
âàííÿ çà íîðìàëüíî¿ òåìïåðàòóðè çã³äíî ç
EN 1993-1-1;

where:
VRd is the shear resistance of the gross
cross-section for normal temperature design,
according to EN 1993-1-1;

�web – ñåðåäíÿ òåìïåðàòóðà ñò³íêè ïåðåð³çó; �web is the average temperature in the web of the
section;

k y web, ,� – êîåô³ö³ºíò çíèæåííÿ ãðàíèö³ òåêó-
÷îñò³ ñòàë³ çà òåìïåðàòóðè �web (ðîçä³ë 3).

k y web, ,� is the reduction factor for the yield
strength of steel at the steel temperature �web ,
see section 3.

(7) Çíà÷åííÿ êîåô³ö³ºíòa ïðèñòîñóâàííÿ �1
äëÿ íåð³âíîì³ðíîãî ðîçïîä³ëó òåìïåðàòóðè
ïðèéìàþòü òàê:

(7) The value of the adaptation factor �1 for
non-uniform temperature distribution across a
cross-section should be taken as follows:

– äëÿ áàëêè, ùî çàçíàº âïëèâó ç óñ³õ ñòîð³í,
�1 = 1,0;

– for a beam exposed on all four sides �1 = 1,0;

– äëÿ íåçàõèùåíî¿ áàëêè, ùî çàçíàº âïëèâó ç
òðüîõ ñòîð³í, ç³ ñòàëåçàë³çîáåòîííîþ àáî
áåòîííîþ ïëèòîþ �1 = 0,7;

– for an unprotected beam exposed on three
sides, with a composite or concrete slab on
side fou: �1 = 0,70;
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– äëÿ çàõèùåíî¿ áàëêè, ùî çàçíàº âïëèâó ç
òðüîõ ñòîð³í, ç³ ñòàëåçàë³çîáåòîííîþ àáî
áåòîííîþ ïëèòîþ �1 = 0,85.

– for an protected beam exposed on three sides,
with a composite or concrete slab on side four
�1 = 0,85.

(8) Äëÿ íåð³âíîì³ðíîãî òåìïåðàòóðíîãî ðîçïî-
ä³ëó âçäîâæ áàëêè êîåô³ö³ºíò ïðèñòîñóâàííÿ
�2 ïðèéìàþòü òàê:

(8) For a non-uniform temperature distribution
along a beam the adaptation factor �2 should be
taken as follows:

– äëÿ ñòàòè÷íî íåâèçíà÷åíî¿ áàëêè �2 = 0,85; – at the supports of a statically indeterminate
beam �2 = 0,85;

– äëÿ âñ³õ ³íøèõ âèïàäê³â �2 = 1,0. – in all other cases �2 = 1,0.

4.2.3.4 Áàëêè ç ïîïåðå÷íèìè ïåðåð³çàìè

êëàñó 3

4.2.3.4 Beams with Class 3 cross-sections

(1) Ðîçðàõóíêîâó íåñó÷ó çäàòí³ñòü ïðè çãèí³
Ìfi,t,Rd â ìîìåíò ÷àñó t ïîïåðå÷íîãî ïåðåð³çó
êëàñó 3 ç ð³âíîì³ðíèì ðîçïîä³ëîì òåìïåðàòóðè
âèçíà÷àþòü ç âèðàçó:

(1) The design moment resistance Ìfi,t,Rd at time t

of a Class 3 cross-section with a uniform tem-
perature should be determined from:

� �M k Mfi t Rd y Rd M M fi, , , , ,� � � �0 , (4.17)

äå:
MRd – ïðóæíèé çãèíàëüíèé ìîìåíò îñíîâíîãî
ïîïåðå÷íîãî ïåðåð³çó Ìål,Rd äëÿ ïðîåêòóâàííÿ
çà íîðìàëüíî¿ òåìïåðàòóðè çã³äíî ç EN 1993-1-1
àáî çíèæåíèé çãèíàëüíèé ìîìåíò äëÿ ïðîåêòó-
âàííÿ çà íîðìàëüíî¿ òåìïåðàòóðè, ùî âðàõîâóº
âïëèâè ïîïåðå÷íî¿ ñèëè çã³äíî ç EN 1993-1-1;

where:
MRd is the elastic moment resistance of the gross
cross-section Ìål,Rd for normal temperature de-
sign, according to EN 1993-1-1 or the reduced
moment resistance allowing for the effects of
shear if necessary according to EN 1993-1-1;

k y,� – êîåô³ö³ºíò çíèæåííÿ ãðàíèö³ òåêó÷îñò³
ñòàë³ çà òåìïåðàòóðè �a çã³äíî ç ðîçä³ëîì 3.

k y,� is the reduction factor for the yield strength of
steel at the steel temperature �a , see section 3

(2) Ðîçðàõóíêîâó íåñó÷ó çäàòí³ñòü ïðè çãèí³
Ìfi,t,Rd â ìîìåíò ÷àñó t ïîïåðå÷íîãî ïåðåð³çó
êëàñó 3 ç íåð³âíîì³ðíèì ðîçïîä³ëîì òåìïåðà-
òóðè âèçíà÷àþòü ç âèðàçó:

(2) The design moment resistance Ìfi,t,Rd at time t

of a Class 3 cross-section with a non-uniform tem-
perature distribution may be determined from:

M k Mfi t Rd y Rd M M fi, , , ,max , ,[ ]� � � � � �0 1 2 , (4.18)

äå:
MRd – ïðóæíèé çãèíàëüíèé ìîìåíò îñíîâíîãî
ïîïåðå÷íîãî ïåðåð³çó Ìål,Rd äëÿ ïðîåêòóâàííÿ
çà íîðìàëüíî¿ òåìïåðàòóðè àáî çíèæåíèé
çãèíàëüíèé ìîìåíò, ùî âðàõîâóº âïëèâè
ïîïåðå÷íî¿ ñèëè çã³äíî ç EN 1993-1-1;

where:
MRd is the elastic moment resistance of the gross
cross-section Ìål,Rd for normal temperature de-
sign or the reduced moment resistance allowing
for the effects of shear if necessary according
to EN 1993-1-1;

k y, ,max� – êîåô³ö³ºíò çíèæåííÿ ãðàíèö³ òåêó-
÷îñò³ ñòàë³ çà ìàêñèìàëüíî¿ òåìïåðàòóðè ó
ñòèñíóò³é çîí³�a,max, ùî äîñÿãàºòüñÿ â ìîìåíò
÷àñó t, äèâ. (3);

k y, ,max� is the reduction factor for the yield
strength of steel at the maximum steel tempera-
ture �a,max reached at time t, see 3;

�1 – êîåô³ö³ºíò ïðèñòîñóâàííÿ äëÿ íåð³âíî-
ì³ðíîãî ðîçïîä³ëó òåìïåðàòóðè ïî øèðèí³
ïîïåðå÷íîãî ïåðåð³çó, äèâ. 4.2.3.3 (7);

�1 is an adaptation factor for non-uniform tem-
perature in a cross-section, see 4.2.3.3 (7);

�2 – êîåô³ö³ºíò ïðèñòîñóâàííÿ äëÿ íåð³âíî-
ì³ðíîãî ðîçïîä³ëó òåìïåðàòóðè âçäîâæ áàëêè,
äèâ. 4.2.3.3 (8).

�2 is an adaptation factor for non-uniform tem-
perature along the beam, see 4.2.3.3 (8).
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(3) Ðîçðàõóíêîâó íåñó÷ó çäàòí³ñòü ïðè ïîçäîâ-
æíüîìó çãèí³ Ìb,fi,t,Rd íåîáìåæåíî¿ çáîêó áàëêè
â ìîìåíò ÷àñó t ç ïîïåðå÷íèì ïåðåð³çîì êëàñó
3 âèçíà÷àþòü ç âèðàçó:

(3) The design buckling resistance moment
Ìb,fi,t,Rd at time t of a laterally unrestrained beam
with a Class 3 cross-section should be deter-
mined from:

M W k fb fi t Rd LT fi e y y com y M fi, , , , , , , ,� � ��l , (4.19)

äå �LT fi, âèçíà÷åíî â 4.2.3.3 (5). where: �LT fi, is as given in 4.2.3.3 (5).

Ïðèì³òêà. Ñïðîùåíî �a com, äîð³âíþº ìàêñèìàëüí³é

òåìïåðàòóði �a,max.

Note: Conservatively �a com, can be assumed to be

equal to the maximum temperature �a,max.

(4) Ðîçðàõóíêîâó íåñó÷ó çäàòí³ñòü íà ä³þ
ïîïåðå÷íî¿ ñèëè Vfi,t,Rd â ìîìåíò ÷àñó t äëÿ
ïîïåðå÷íîãî ïåðåð³çó êëàñó 3 âèçíà÷àþòü ç
âèðàçó:

(4) The design shear resistance Vfi,t,Rd at time t of
a Class 3 cross-section should be determined
from:

� �V k Vfi t Rd y web Rd M M fi, , , , , ,� � � �0 , (4.20)

äå;
VRd – íåñó÷à çäàòí³ñòü íà ä³þ ïîïåðå÷íî¿ ñèëè
îñíîâíîãî ïîïåðå÷íîãî ïåðåð³çó äëÿ ïðîåêòó-
âàííÿ çà íîðìàëüíî¿ òåìïåðàòóðè çã³äíî ç
EN 1993-1-1.

where:
VRd is the shear resistance of the gross cross-
section for normal temperature design, according
to EN 1993-1-1.

4.2.3.5 Êîíñòðóêö³¿, ùî ïðàöþþòü íà ñòèñê

ç³ çãèíîì, ç ïîïåðå÷íèìè ïåðåð³çàìè

êëàñ³â 1, 2 àáî 3

4.2.3.5 Members with Class 1, 2 or 3 cross-

sections, subject to combined bending

and axial compression

(1) Ðîçðàõóíêîâó íåñó÷ó çäàòí³ñòü ïðè ïîçäîâ-
æíüîìó çãèí³ Rfi,t,d â ìîìåíò ÷àñó t ñòèñíóòî-
ç³ãíóòî¿ êîíñòðóêö³¿ ïåðåâ³ðÿþòü âèêîíàííÿì
óìîâ (4.21à) òà (4.21b) äëÿ êîíñòðóêö³¿ ç ïî-
ïåðå÷íèì ïåðåð³çîì êëàñó 1 àáî êëàñó 2 àáî
óìîâ (4.21c) òà (4.21d) äëÿ êîíñòðóêö³¿ ç ïîïå-
ðå÷íèì ïåðåð³çîì êëàñó 3.

(1) The design buckling resistance Rfi,t,d at time t

of a member subject to combined bending and ax-
ial compression should be verified by satisfying
expressions (4.21a) and (4.21b) for a member
with a Class 1 or Class 2 cross-section, or expres-
sions (4.21c) and (4.21d) for a member with a
Class 3 cross-section.
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äå:

� min,fi âèçíà÷åíî ó 4.2.3.2;

�z fi, âèçíà÷åíî ó 4.2.3.2;

�LT fi, âèçíà÷åíî ó 4.2.3.3 (5).

where:

� min,fi is as defined in 4.2.3.2;

�z fi, is as defined in 4.2.3.2;

�LT fi, is as defined in 4.2.3.3 (5);

k
N

Ak
f

LT
LT fi Ed

z fi y
y

M fi

� � �1 1


�
�

�

,

, ,
,

,

äå where

 � �LT z� 0 15, , �M LT, , ,� �0 15 0 9

k
N

Ak
f

y
y fi Ed

y fi y
y

M fi

� � �1 3


�
�
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,

, ,
,

,

äå where

 � � ��y M y y M y� � � � �( , ) , , ,, , ,1 2 3 0 44 0 29 0 8

k
N

Ak
f

z
z fi Ed

z fi y
y

M fi

� � �1 3


�
�

�

,

, ,
,

,

äå where

 � � ��z M z z M z� � � � �( ) , , ,, , ,2 5 0 44 0 29 0 8 òà (and) � �z, � 1,1.

Ïðèì³òêà. Êîåô³ö³ºíòè åêâ³âàëåíòíîãî ð³âíîì³ð-
íîãî ìîìåíòó �M âêàçàíi íà ðèñóíêó 4.2.

Note: For the equivalent uniform moment factors �M

see figure 4.2.
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Åïþðà ìîìåíò³â
Moment diagram

Êîåô³ö³ºíòè åêâ³âàëåíòíîãî ð³âíîì³ðíîãî ìîìåíòó
Equivalent uniform moment factor

�M

Ê³íöåâ³ ìîìåíòè
End moments
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Ìîìåíòè â³ä ä³¿ ïëîñêîãî ïîïåðå÷íîãî
íàâàíòàæåííÿ

Moments due to in-plane lateral loads

�M Q, ,�1 3

�M Q, ,�1 4

Ìîìåíòè â³ä ä³¿ ïëîñêîãî ïîïåðå÷íîãî
íàâàíòàæåííÿ òà ê³íöåâ³ ìîìåíòè

Moments due to in-plane lateral loads plus
end moments
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for moment diagram without
change of sing

äëÿ åïþðè ìîìåíò³â ç³ çì³íîþ
çíàêó
for moment diagram with change
of sing

Ðèñóíîê 4.2 – Êîåô³ö³ºíòè åêâ³âàëåíòíîãî ð³âíîì³ðíîãî ìîìåíòó

Figure 4.2 – Equivalent uniform moment factors
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4.2.3.6 Êîíñòðóêö³¿ ç ïîïåðå÷íèìè ïåðåð³çàìè

êëàñó 4

4.2.3.6 Members with Class 4 cross-sections

(1) Äëÿ êîíñòðóêö³é ç ïîïåðå÷íèìè ïåðåð³çàìè
êëàñó 4, îêð³ì òèõ, ùî ïðàöþþòü íà ðîçòÿã,
ìîæíà äîïóñòèòè, ùî óìîâà 4.2.1 (1) çàáåç-
ïå÷åíà, ÿêùî â ìîìåíò ÷àñó t òåìïåðàòóðà
ñòàë³ �a â óñ³õ ïîïåðå÷íèõ ïåðåð³çàõ íå ïåðå-
âèùóº �crit .

(1) For members with class 4 cross-sections other
than tension members it may be assumed that
4.2.1(1) is satisfied if at time t the steel tempera-
ture�a at all cross-sections is not more than�crit .

Ïðèì³òêà 1. Äîäàòêîâà ³íôîðìàö³ÿ ì³ñòèòüñÿ ó
äîäàòêó Å.

Note 1: For further information see annex E.

Ïðèì³òêà 2. Ìåæà �crit ìîæå áóòè âèáðàíà ó
íàö³îíàëüíîìó äîäàòêó. Ðåêîìåíäîâàíå çíà÷åííÿ
�crit = 350 °Ñ.

Note 2: The limit �crit may be chosen in the National
Annex. The value �crit = 350 °C is recommended.

4.2.4 Êðèòè÷íà òåìïåðàòóðà 4.2.4 Critical temperature

(1) ßê àëüòåðíàòèâà äî 4.2.3 ïåðåâ³ðêó ìîæíà
çðîáèòè â îáëàñò³ òåìïåðàòóðè.

(1) As an alternative to 4.2.3, verification may be
carried out in the temperature domain.

(2) Êðèòè÷íà òåìïåðàòóðà �a cr, âóãëåöåâî¿
ñòàë³ çã³äíî ç 1.1.2 (6) ó ìîìåíò ÷àñó t äëÿ
íåð³âíîì³ðíîãî ðîçïîä³ëó òåìïåðàòóðè â êîí-
ñòðóêö³¿ ìîæå áóòè âèçíà÷åíà äëÿ áóäü-ÿêîãî
ñòóïåíÿ âèêîðèñòàííÿ  0 ó ìîìåíò ÷àñó t = 0,
îêð³ì âèïàäêó, êîëè ðîçãëÿäàºòüñÿ êðèòåð³é
äåôîðìàö³¿ àáî òðåáà âðàõîâóâàòè ÿâèùå
ñò³éêîñò³, çà ôîðìóëîþ:

(2) Except when considering deformation criteria
or when stability phenomena have to be taken
into account, the critical temperature �a cr, of
carbon steel according to 1.1.2 (6) at time t for a
uniform temperature distribution in a member
may be determined for any degree of utilization 0
at time t = 0 using:

�


a cr, ,
, ln

,
�

�

 

!
!
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#

$
$
�39 19

1

0 9674
482

0
3 833

, (4.22)

äå  0 íå ìåíøå 0,013. where  0 must not be taken less than 0,013.

Ïðèì³òêà. Ïðèêëàäè çíà÷åíü �a cr, äëÿ çíà÷åíü  0

â³ä 0,22 äî 0,80 íàâåäåíî â òàáëèö³ 4.1.

Note: Examples for values of �a cr, for values of 0 from

0,22 to 0,80 are given in table 4.1.

Òàáëèöÿ 4.1 – Êðèòè÷íà òåìïåðàòóðà �a cr, äëÿ çíà÷åíü ñòóïåíÿ âèêîðèñòàííÿ  0

Table 4.1: Critical temperature �a cr, for values of the utilization factor  0

 0 �a cr,  0 �a cr,  0 �a cr,

0,22 711 0,42 612 0,62 549

0,24 698 0,44 605 0,64 543

0,26 685 0,46 598 0,66 537

0,28 674 0,48 591 0,68 531

0,30 664 0,50 585 0,70 526

0,32 654 0,52 578 0,72 520

0,34 645 0,54 572 0,74 514

0,36 636 0,56 566 0,76 508

0,38 628 0,58 560 0,78 502

0,40 620 0,60 554 0,80 496

Ïðèì³òêà. Ó íàö³îíàëüíîìó äîäàòêó ìîæíà çíàéòè
ñòàíäàðòí³ çíà÷åííÿ êðèòè÷íî¿ òåìïåðàòóðè.

Note: The national annex may give default values for
critical temperatures.
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(3) Äëÿ êîíñòðóêö³é ç ïîïåðå÷íèìè ïåðåð³çàìè
êëàñó 1, 2 àáî 3 òà äëÿ âñ³õ êîíñòðóêö³é, ùî
ïðàöþþòü íà ðîçòÿã, ñòóï³íü âèêîðèñòàííÿ  0
â ìîìåíò ÷àñó t = 0 âèçíà÷àþòü ç âèðàçó:

(3) For members with Class 1, Class 2 or Class 3
cross-sections and for all tension members, the
degree of utilization  0 at time t = 0 may be
obtained from:

 0 0� E Rfi d fi d, , ,/ , (4.23)

äå
Rfi,d,0 – çíà÷åííÿ Rfi,d,t â ìîìåíò ÷àñó t = 0 ç
4.2.3; Efi,d òà Rfi,d,t çã³äíî ç 4.2.1 (1).

where:
Rfi,d,0 is the value of Rfi,d,t for time t = 0, from 4.2.3;
Efi,d and Rfi,d,t are as defined in 4.2.1(1).

(4) Àëüòåðíàòèâíî äëÿ êîíñòðóêö³é, ùî ïðà-
öþþòü íà ðîçòÿã, òà áàëîê, äëÿ ÿêèõ ïîçäîâ-
æí³é çãèí ç êðó÷åííÿì íå º ìîæëèâèì âèäîì
ðóéíóâàííÿ,  0 ìîæíà ñïðîùåíî âèçíà÷èòè ç
âèðàçó:

(4) Alternatively for tension members, and for
beams where lateral-torsional buckling is not a
potential failure mode,  0 may conservatively be
obtained from:

 
 � �0 0� fi M fi M[ ], , , (4.24)

äå:

fi – êîåô³ö³ºíò çíèæåííÿ çã³äíî ç 2.4.3 (3).

where:

fi is the reduction factor defined in 2.4.3(3).

4.2.5 Çðîñòàííÿ (ðîçâèòîê) òåìïåðàòóðè

ñòàë³

4.2.5 Steel temperature development

4.2.5.1 Íåçàõèùåí³ âíóòð³øí³ ñòàëåâ³

êîíñòðóêö³¿

4.2.5.1 Unprotected internal steelwork

(1) Ïðèð³ñò òåìïåðàòóðè ��a t, äëÿ ðîçðàõóí-
êîâîãî ð³âíîì³ðíîãî ðîçïîä³ëó òåìïåðàòóðè â
ïîïåðå÷íîìó ïåðåð³ç³ íåçàõèùåíî¿ ñòàëåâî¿
êîíñòðóêö³¿ çà ïðîì³æîê ÷àñó �t âèçíà÷àþòü ç
âèðàçó:

(1) For an equivalent uniform temperature distri-
bution in the cross-section, the increase of tem-
perature ��a t, in an unprotected steel member
during a time interval �t should be determined
from:

� ��
�

a t sh
m

a a
netk

A V

c
h t,

/
�� , (4.25)

äå:
ksh – ïîïðàâêîâèé êîåô³ö³ºíò åôåêòó çàòiíåí-
íÿ, äèâ. (2);

where:
ksh is correction factor for the shadow effect, see
(2);

A Vm / – êîåô³ö³ºíò ïåðåð³çó íåçàõèùåíèõ ñòà-
ëåâèõ êîíñòðóêö³é, 1/ì;

A Vm / is the section factor for unprotected steel
members [1/m];

Am – ïëîùà ïîâåðõí³ êîíñòðóêö³¿ íà îäèíèöþ
äîâæèíè, ì2/ì;

Am is the surface area of the member per unit
length [m2/m];

V – îá’ºì êîíñòðóêö³¿ íà îäèíèöþ äîâæèíè,
ì2/ì;

V is the volume of the member per unit length
[m2/m];

ca – ïèòîìà òåïëîºìí³ñòü ñòàë³ çã³äíî ç ðîç-
ä³ëîì 3, Äæ/êã �Ê;

ca is the specific heat of steel, from section 3
[J/kgK];

�hnet – ðîçðàõóíêîâå çíà÷åííÿ ïîãëèíóòîãî

òåïëîâîãî ïîòîêó íà îäèíèöþ ïëîù³, Âò/ì2;

�hnet is the design value of the net heat flux per

unit area [W/m2];

�t – ïðîì³æîê ÷àñó, ñ; �t is the time interval [seconds];

�a – ãóñòèíà ñòàë³ çã³äíî ç ðîçä³ëîì 3, êã/ì3. �a is the unit mass of steel, from section 3 [kg/m3].
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(2) Ïîïðàâêîâèé êîåô³ö³ºíò åôåêòó çàò³íåííÿ
äëÿ äâîòàâðîâèõ ïåðåð³ç³â â³ä âïëèâîì íîìi-
íàëüíèõ âîãíåâèõ íàâàíòàæåíü âèçíà÷àþòü ç
âèðàçó:

(2) For I-sections under nominal fire actions, the
correction factor for the shadow effect may be
determined from:

k A V A Vsh m b m� 0 9, [ / ] [ / ] , (4.26a)

äå [ / ]A Vm b – çíà÷åííÿ êîåô³ö³ºíòa ïðÿìîêóò-
íîãî ïîïåðå÷íîãî ïåðåð³çó.

where:
[ / ]A Vm b is box value of the section factor.

Äëÿ ðåøòè âèïàäê³â çíà÷åííÿ ksh âèçíà÷àþòü ç
âèðàçó:

In all other cases, the value of ksh should be taken
as:

k A V A Vsh m b m� [ / ] [ / ] , (4.26b)

Ïðèì³òêà 1. Äëÿ ïîâí³ñòþ îáëèöüîâàíèõ ïîïåðå÷-
íèõ ïåðåð³ç³â îïóêëî¿ ôîðìè (íàïðèêëàä, ïðÿìî-
êóòíèõ àáî êðóãëèõ ïîðîæíèñòèõ ïåðåð³ç³â) ï³ä ä³ºþ
ïîæåæ³ åôåêò çàò³íåííÿ íå â³ä³ãðàº ðîë³ ³ ïîïðàâ-
êîâèé êîåô³ö³ºíò ksh äîð³âíþº îäèíèö³.

Note (1): For cross sections with a convex shape (e.g.
rectangular or circular hollow sections) fully embedded
in fire, the shadow effect does not play role and conse-
quently the correction factor ksh equals unity.

Ïðèì³òêà 2. Â³äõèëåííÿ åôåêòó çàò³íåííÿ (òîáòî,
ksh = 1) ïðèçâîäèòü äî òðàäèö³éíèõ ð³øåíü.

Note (2): Ignoring the shadow effect (i.e.: ksh = 1),
leads to conservative solutions.

(3) Çíà÷åííÿ �

,hnet d âèçíà÷àþòü çã³äíî ç

EN 1991-1-2, ïðèéìàþ÷è �f = 1,0 òà �m â³ä-
ïîâ³äíî äî 2.2 (2), äå �f òà �m âèçíà÷åí³ â
EN 1991-1-2.

(3) The value �

,hnet d of should be obtained from

EN 1991-1-2 using �f = 1,0 and �m according
to 2.2(2), where �f , �m are as defined in
EN 1991-1-2.

(4) Çíà÷åííÿ �t ïðèéìàþòü á³ëüøå 5 ñ. (4) The value of �t should not be taken as more
than 5 seconds.

(5) Ó ôîðìóë³ (4.26) çíà÷åííÿ A Vm / íå ìàº
áóòè ìåíøå çà 10 ì–1.

(5) In expression (4.26) the value of the section
factor A Vm / should not be taken as less than
10 m–1.

Ïðèì³òêà. Äåÿê³ ôîðìóëè äëÿ âèçíà÷åííÿ ðîçðà-
õóíêîâèõ çíà÷åíü êîåô³ö³ºíòa ïåðåð³çó A Vm / äëÿ
íåçàõèùåíèõ ñòàëåâèõ êîíñòðóêö³é íàâåäåí³ â òàá-
ëèö³ 4.2.

Note: Some expressions for calculating design values
of the section factor A Vm / for unprotected steel mem-
bers are given in table 4.2.

Òàáëèöÿ 4.2 – Êîåô³ö³ºíò ïåðåð³çó A Vm / äëÿ íåçàõèùåíèõ ñòàëåâèõ êîíñòðóêö³é

Table 4.2 – Section factor A Vm / for unprotected steel members

Â³äêðèòèé ïåðåð³ç, ùî çàçíàº âïëèâó âîãíþ
ç óñ³õ ñòîð³í:
Open section exposed to fire on all sides:
A

V

m �
ïåðèìåòð (perimeter)

ïëîùà ïåðåð³çó (cross - section area)

Òðóáà, ùî çàçíàº âïëèâó âîãíþ ç óñ³õ ñòîð³í:
Tube exposed to fire on all sides:

A V tm / /�1

46

ÄÑÒÓ-Í Á EN 1993-1-2:2010

arymarenko
Прямоугольник



Â³äêðèòèé ïåðåð³ç, ùî çàçíàº âïëèâó âîãíþ
ç òðüîõ ñòîð³í:
A

V

m �
ïîâåðõíÿ, ùî çàçíàº âîãíåâîãî âïëèâó

ïëîùà ïåðåð³çó

Open section exposed to fire on three sides:
A

V

m �
surface exposed to fire

cross - section area

Ïîðîæíèñòèé ïåðåð³ç (àáî çâàðåíèé
êîðîá÷àñòèé ïåðåð³ç ç îäíàêîâîþ òîâùèíîþ
ñò³íêè), ùî çàçíàº âïëèâó âîãíþ ç óñ³õ ñòîð³í:
Hollow section (or welded box section of uniform
thickness) exposed to fire on all sides:

ßêùî (If) t « b: A V tm / /)1

Ïîëèöÿ äâîòàâðîâîãî ïåðåð³çó, ùî çàçíàº
âïëèâó âîãíþ ç òðüîõ ñòîð³í:
I-section flange exposed to fire on three sides:

A V b t btm f f/ ( ) / )� �2

ßêùî (If) t « b: A V tm f/ /)1

Çâàðåíèé êîðîá÷àcòèé ïåðåð³ç, ùî çàçíàº
âïëèâó âîãíþ ç óñ³õ ñòîð³í:
Welded box section exposed to fire on all sides:
A

V

b hm �
�2( )

ïëîùà ïåðåð³çó (cross - section area)

ßêùî (If) t « b: A V tm / /)1

Êóòèê, ùî çàçíàº âïëèâó âîãíþ ç óñ³õ ñòîð³í:
Angle exposed to fire on all sides:

A V tm / /� 2

Äâîòàâðîâèé ïåðåð³ç ³ç êîðîá÷àcòèì ï³äñèëåí-
íÿì, ùî çàçíàº âïëèâó âîãíþ ç óñ³õ ñòîð³í:
I-section with box reinforcement, exposed to fire
on all sides:
A

V

b hm �
�2( )

ïëîùà ïåðåð³çó (cross - section area)

Ïëîñêèé ïðîêàò, ùî çàçíàº âïëèâó âîãíþ ç óñ³õ
ñòîð³í:
Flat bar exposed to fire on all sides:

A V b t btm / ( ) / ( )� �2

ßêùî (If) t « b: A V tm / /) 2

Ïëîñêèé ïðîêàò, ùî çàçíàº âïëèâó âîãíþ ç
òðüîõ ñòîð³í:
Flat bar exposed to fire on three sides:

A V b t btm / ( ) / ( )� �2

ßêùî (If) t « b: A V tm / /)1
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4.2.5.2 Âíóòð³øíÿ ñòàëåâà êîíñòðóêö³ÿ, ùî

âêðèòà âîãíåçàõèñíèì ìàòåð³àëîì

4.2.5.2 Internal steelwork insulated by fire

protection material

(1) Ïðèð³ñò òåìïåðàòóðè ��a t, çà ïðîì³æîê ÷àñó
�t äëÿ ð³âíîì³ðíîãî ðîçïîä³ëó òåìïåðàòóðè â
ïîïåðå÷íîìó ïåðåð³ç³ çàõèùåíî¿ ñòàëåâî¿ êîí-
ñòðóêö³¿ âèçíà÷àþòü ç âèðàçó:

(1) For a uniform temperature distribution in a
cross-section, the temperature increase ��a t, of
an insulated steel member during a time interval
�t should be obtained from:

�
� � �

� �
��

a t
p p g t a t

p a a
g

A V

d c
t e,

, , /
,

( )

( / )
( )�

�

�
� �

1 3
110� � t (4.27)

(àëå ��a t, * 0 , ÿêùî ��g t, + 0 ) (but ��a t, * 0 if ��g t, + 0 )

äå: where:

�
�

�
�

c

c
d A V

p p

a a
p p / ,

A Vp / – êîåô³ö³ºíò ïåðåð³çó ñòàëåâèõ êîíñò-
ðóêö³é, ùî âêðèò³ âîãíåçàõèñíèì ìàòåð³àëîì;

A Vp / is the section factor for steel members in-
sulated by fire protection material;

Ap – â³äïîâ³äíà ïëîùà âîãíåçàõèñíîãî ìàòå-
ð³àëó íà îäèíèöþ äîâæèíè êîíñòðóêö³¿, ì2/ì;

Ap is the appropriate area of fire protection mate-
rial per unit length of the member [m2/m];

V – îá’ºì êîíñòðóêö³¿ íà îäèíèöþ äîâæèíè,
ì3/ì;

V is the volume of the member per unit length
[m3/m];

ca – ïèòîìà òåïëîºìí³ñòü ñòàë³, ùî çàëåæèòü
â³ä òåìïåðàòóðè, çã³äíî ç ðîçä³ëîì 3, Äæ/êã �Ê;

ca is the temperature dependant specific heat of
steel, from section 3 [J/kgK];

cp – ïèòîìà òåïëîºìí³ñòü âîãíåçàõèñíîãî
ìàòåð³àëó, ùî íå çàëåæèòü â³ä òåìïåðàòóðè,
Äæ/êã �Ê;

cp is the temperature independent specific heat of
the fire protection material [J/kgK];

dp – òîâùèíà âîãíåçàõèñíîãî ìàòåð³àëó, ì; dp is the thickness of the fire protection material
[m];

�t – ³íòåðâàë ÷àñó, ñ; �t is the time interval [seconds];

�a t, – òåìïåðàòóðà ñòàë³ â ìîìåíò ÷àñó t, °C; �a t, is the steel temperature at time t [°C];

�g t, – òåìïåðàòóðà íàâêîëèøíüîãî ñåðåäî-
âèùà â ìîìåíò ÷àñó t, °C;

�g t, is the ambient gas temperature at time t [°C];

��g t, – ïðèð³ñò òåìïåðàòóðè íàâêîëèøíüîãî
ñåðåäîâèùà çà ïðîì³æîê ÷àñó �t, Ê;

��g t, is the increase of the ambient gas tempera-
ture during the time interval �t [K];

� p – òåïëîïðîâ³äí³ñòü ñèñòåìè âîãíåçàõèñòó,
Âò/ì2;

� p is the thermal conductivity of the fire protection
system [W/mK];

�a – ãóñòèíà ñòàë³ çã³äíî ç ðîçä³ëîì 3, êã/ì3; �a is the unit mass of steel, from section 3 [kg/m3];

�p – ãóñòèíà âîãíåçàõèñíîãî ìàòåð³àëó çã³äíî ç
ðîçä³ëîì 3, êã/ì3.

�p is the unit mass of the fire protection material
[kg/m3].

(2) Çíà÷åííÿ cp, � p òà �p âèçíà÷àþòü çã³äíî ç
ðîçä³ëîì 3.

(2) The values of cp, � p and �p should be deter-
mined as specified in section 3.

(3) Çíà÷åííÿ �t ïðèéìàþòü íå á³ëüøå 30 ñ. (3) The value of �t should not be taken as more
than 30 seconds.

(4) Ïëîùó Ap âîãíåçàõèñíîãî ìàòåð³àëó çàãà-
ëîì ïðèéìàþòü ÿê ïëîùó éîãî âíóòð³øíüî¿
ïîâåðõí³, à äëÿ ïîðîæíèñòîãî îáëèöþâàííÿ ³ç
çàçîðîì íàâêîëî ñòàëåâî¿ êîíñòðóêö³¿ ìîæíà
ïðèéìàòè òàêå æ çíà÷åííÿ, ÿê äëÿ ïîðîæíèñ-
òîãî îáëèöþâàííÿ áåç çàçîðó.

(4) The area Ap of the fire protection material
should generally be taken as the area of its
inner surface, but for hollow encasement with a
clearance around the steel member the same
value as for hollow encasement without a
clearance may be adopted.
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Ïðèì³òêà. Äåÿê³ ðîçðàõóíêîâ³ çíà÷åííÿ êîåô³ö³ºíòà
ïåðåð³çó A Vp / äëÿ ³çîëüîâàíèõ ñòàëåâèõ êîíñò-
ðóêö³é íàâåäåí³ ó òàáëèö³ 4.3.

Note: Some design values of the section factor A Vp /

for insulated steel members are given in table 4.3.

Òàáëèöÿ 4.3 – Êîåô³ö³ºíò ïåðåð³çó A Vp / äëÿ ñòàëåâèõ êîíñòðóêö³é, ùî âêðèò³ âîãíåçàõèñíèì
ìàòåð³àëîì

Table 4.3: Section factor A Vp / for steel members insulated by fire protection material

Åñê³ç ïåðåð³çó
Sketch

Îïèñ
Description

Êîåô³ö³ºíò ïåðåð³çó
Section factor

(A Vp / )

Çîâí³øíº îáëèöþâàííÿ
ð³âíîì³ðíî¿ òîâùèíè
Contour encasement of
uniform thickness

ïåðèìåòð ñòàë³
ïëîùà ñòàëåâîãî ïåðåð³çó

steel perimeter
steel cross-section area

Ïîðîæíèñòå îáëèöþâàííÿ
ð³âíîì³ðíî¿ òîâùèíè1)

Hollow encasement of
uniform thickness

2 (b + h)
ïëîùà ñòàëåâîãî ïåðåð³çó

2 (b + h)
steel cross-section area

Çîâí³øíº îáëèöþâàííÿ
ð³âíîì³ðíî¿ òîâùèíè, ùî
çàçíàº âïëèâó âîãíþ
ç òðüîõ ñòîð³í
Contour encasement of
uniform thickness, exposed
to fire on three sides

ïåðèìåòð ñòàë³ – b

ïëîùà ñòàëåâîãî ïåðåð³çó

steel perimeter – b

steel cross-section area

Ïîðîæíèñòå îáëèöþâàííÿ
ð³âíîì³ðíî¿ òîâùèíè, ùî
çàçíàº âïëèâó âîãíþ
ç òðüîõ ñòîð³í1)

Hollow encasement of
uniform thickness, exposed
to fire on three sides

2 h + b

ïëîùà ñòàëåâîãî ïåðåð³çó

2 h + b

steel cross-section area

1) Ðîçì³ðè çàçîð³â c1 òà c2 íå ïåðåâèùóþòü h / 4 .
The clearance dimensions c1 ànd c2 should not normally exceed h / 4 .

(5) Äëÿ âîëîãèõ âîãíåçàõèñíèõ ìàòåð³àë³â
ðîçðàõóíîê ïðèðîñòó òåìïåðàòóðè ñòàë³ ��a

ìîæíà çì³íèòè, ùîá âðàõóâàòè çàï³çíåííÿ
ïðè çðîñòàíí³ òåìïåðàòóðè ñòàë³, äîêè âîíà
äîñÿãíå 100 °C. Çàï³çíåííÿ âèçíà÷àþòü ìåòî-
äîì çã³äíî ç EN 13381-4.

(5) For moist fire protection materials the calcula-
tion of the steel temperature increase ��a may
be modified to allow for a time delay in the rise of
the steel temperature when it reaches 100 °C.
This delay time should be determined by a
method conforming with ENV 13381-4.

(6) ßê àëüòåðíàòèâà äî 4.2.5.2 (1) ð³âíîì³ðíó
òåìïåðàòóðó ³çîëüîâàíî¿ ñòàëåâî¿ êîíñòðóêö³¿
ï³ñëÿ ñòàíäàðòíîãî âîãíåâîãî âïëèâó âèçíà-
÷åíî¿ òðèâàëîñò³ ìîæíà îòðèìàòè, âèêî-
ðèñòîâóþ÷è ðîçðàõóíêîâ³ áëîê-ñõåìè çã³äíî ç
EN 13381-4.

(6) As an alternative to 4.2.5.2 (1), the uniform
temperature of an insulated steel member after a
given time duration of standard fire exposure may
be obtained using design flow charts derived in
conformity with ENV 13381-4.
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4.2.5.3 Âíóòð³øíÿ ñòàëåâà êîíñòðóêö³ÿ ó

ïóñòîò³, ùî çàõèùåíà òåïëîâèìè

åêðàíàìè

4.2.5.3 Internal steelwork in a void that is

protected by heat screens

(1) Óìîâè, ùî íàâåäåí³ íèæ÷å, çàñòîñîâóþòü ó
íàñòóïíèõ âèïàäêàõ:

(1) The provisions given below apply to both of the
following cases:

– ñòàëåâ³ êîíñòðóêö³¿ ó ïóñòîò³, ùî ìàº ïåðå-
êðèòòÿ âãîð³ òà ãîðèçîíòàëüíèé òåïëîâèé
åêðàí çíèçó, à òàêîæ

– steel members in a void that have a floor on top
and by a horizontal heat screen below, and

– ñòàëåâ³ êîíñòðóêö³¿ ó ïóñòîò³, ùî ìàº âåð-
òèêàëüí³ òåïëîâ³ åêðàíè ç îáîõ ñòîð³í,

– steel members in a void that have vertical heat
screens on both sides,

ÿêùî â îáîõ âèïàäêàõ º çàçîð ì³æ òåïëîâèì
åêðàíîì òà êîíñòðóêö³ºþ. Óìîâè íå âèêîíóþòü,
ÿêùî òåïëîâèé åêðàí áåçïîñåðåäíüî äîòè-
êàºòüñÿ äî êîíñòðóêö³¿.

provided in both cases that there is a gap between
the heat screen and the member. They do not
apply if the heat screen is in direct contact with
the member.

(2) Ðîçðàõóíîê ïðèðîñòó òåìïåðàòóðè ñòàë³
��a âíóòð³øí³õ ñòàëåâèõ êîíñòðóêö³é, ùî çàõè-
ùåí³ òåïëîâèìè åêðàíàìè, ìàº áàçóâàòèñÿ íà
ìåòîäàõ, ùî íàâåäåí³ â 4.2.5.1 àáî 4.2.5.2 â³ä-
ïîâ³äíî, ïðèéíÿâøè òåìïåðàòóðó íàâêîëèø-
íüîãî ñåðåäîâèùà ��g t, òàêîþ, ùî äîð³âíþº
òåìïåðàòóð³ ãàçîâîãî ñåðåäîâèùà ó ïóñòîò³.

(2) For internal steelwork protected by heat
screens, the calculation of the steel temperature
increase ��a should be based on the methods
given in 4.2.5.1 or 4.2.5.2 as appropriate, taking
the ambient gas temperature ��g t, as equal to the
gas temperature in the void.

(3) Âëàñòèâîñò³ òà ðîáîòó òåïëîâèõ åêðàí³â, ùî
âèêîðèñòàí³ ïðè ïðîåêòóâàíí³, ñë³ä âèçíà÷àòè
çà ìåòîäèêîþ âèïðîáóâàííÿ çã³äíî ç EN 13381-1
àáî EN 13381-2 â³äïîâ³äíî.

(3) The properties and performance of the heat
screens used in design should have been deter-
mined using a test procedure conforming with
ENV 13381-1 or ENV 13381-2 as appropriate.

(4) Ðîçâèòîê òåìïåðàòóðè ó ïóñòîò³, â ÿê³é
ðîçòàøîâàí³ ñòàëåâ³ êîíñòðóêö³¿, âèçíà÷àþòü
çà äîïîìîãîþ âèì³ðþâàíü çã³äíî ç EN 13381-1
àáî EN 13381-2 â³äïîâ³äíî.

(4) The temperature development in the void in
which the steel members are situated should be
determined from measurement according to
ENV 13381-1 or ENV 13381-2 as appropriate.

4.2.5.4 Çîâí³øí³ ìåòàëåâ³ êîíñòðóêö³¿ 4.2.5.4 External steelwork

(1) Òåìïåðàòóðó çîâí³øí³õ ìåòàëåâèõ êîíñò-
ðóêö³é âèçíà÷àþòü, âðàõîâóþ÷è òàêå:

(1) The temperature of external steelwork should
be determined taking into account:

– ðàä³àö³éíèé òåïëîâèé ïîò³ê â³ä ïðîòèïî-
æåæíîãî â³äñ³êó;

– the radiative heat flux from the fire compart-
ment;

– ðàä³àö³éíèé òà êîíâåêö³éíèé òåïëîâ³ ïîòîêè
â³ä ïîëóì’ÿ, ùî âèõîäèòü ³ç ïðîð³ç³â;

– the radiative heat flux and the convective heat
flux from the flames emanating from openings;

– ðàä³àö³éí³ òà êîíâåêö³éí³ âòðàòè òåïëà â³ä
ñòàëåâî¿ êîíñòðóêö³¿ äî íàâêîëèøíüîãî
ñåðåäîâèùà;

– the radiative and convective heat loss from the
steelwork to the ambient atmosphere;

– ðîçì³ðè òà ðîçòàøóâàííÿ áóä³âåëüíèõ êîí-
ñòðóêö³é.

– the sizes and locations of the structural mem-
bers.

(2) Òåïëîâ³ åêðàíè ìîæóòü áóòè âñòàíîâëåí³
ç îäíîãî, äâîõ àáî òðüîõ ñòîð³í çîâí³øíüî¿
ñòàëåâî¿ êîíñòðóêö³¿, ùîá çàõèñòèòè ¿¿ â³ä
ðàä³àö³éíî¿ ïåðåäà÷³ òåïëà.

(2) Heat screens may be provided on one, two or
three sides of an external steel member in order to
protect it from radiative heat transfer.

(3) Òåïëîâ³ åêðàíè ìàþòü: (3) Heat screens should be either:
– áåçïîñåðåäíüî êð³ïèòèñÿ äî ñòîðîíè ñòàëå-

âî¿ êîíñòðóêö³¿, ÿêà ïîòðåáóº çàõèñòó àáî
– directly attached to that side of the steel mem-

ber that it is intended to protect, or
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– áóòè äîñòàòíüîãî ðîçì³ðó, ùîá ïîâí³ñòþ
çàõèñòèòè ñòîðîíó êîíñòðóêö³¿ â³ä ðàä³àö³é-
íîãî òåïëîâîãî ïîòîêó.

– large enough to fully screen that side from the
expected radiative heat flux.

(4) Òåïëîâ³ åêðàíè çã³äíî ç äîäàòêîì Â ïîâèíí³
áóòè íåãîðþ÷èìè òà ìàòè âîãíåñò³éê³ñòü íå
ìåíøå Å² 30 â³äïîâ³äíî äî EN ISO 13501-2.

(4) Heat screens referred to in annex B should
be non-combustible and have a fire resistance of
at least EI 30 according to EN ISO 13501-2.

(5) Òåìïåðàòóðó â çîâí³øí³é ñòàëåâ³é êîíñò-
ðóêö³¿, ùî çàõèùåíà òåïëîâèìè åêðàíàìè, âè-
çíà÷àþòü çã³äíî ç 4.2.5.4 (1), ïðèéìàþ÷è, ùî
ðàä³àö³éíà ïåðåäà÷à òåïëà äî ñòîð³í, ÿê³ çàõè-
ùåí³ òåïëîâèìè åêðàíàìè, íå â³äáóâàºòüñÿ.

(5) The temperature in external steelwork pro-
tected by heat screens should be determined as
required in 4.2.5.4(1), assuming that there is no
radiative heat transfer to those sides that are
protected by heat screens.

(6) Ðîçðàõóíêè ìîæóòü áàçóâàòèñÿ íà óìîâàõ
âð³âíîâàæåíîãî ñòàíó, ùî îòðèìàí³ ç³ ñòàö³î-
íàðíîãî òåïëîâîãî áàëàíñó çà äîïîìîãîþ
ìåòîä³â ç äîäàòêa Â.

(6) Calculations may be based on steady state
conditions resulting from a stationary heat bal-
ance using the methods given in annex B.

(7) Ðîçðàõóíîê çã³äíî ç äîäàòêîì Â ÷àñòèíè 1-2
EN 1993 ìàº áàçóâàòèñÿ íà ìîäåë³ ç äîäàòêa Â
EN 1991-1-2, ÿêà îïèñóº óìîâè ïîæåæ³ ó â³äñ³êó
òà ïîëóì’ÿ, ùî âèõîäèòü ³ç ïðîð³ç³â, íà ÿêèõ
ìàº áàçóâàòèñÿ ðîçðàõóíîê ðàä³àö³éíîãî òà
êîíâåêö³éíîãî òåïëîâèõ ïîòîê³â.

(7) Design using annex B of this Part 1-2 of EN
1993 should be based on the model given in an-
nex B of EN 1991-1-2 describing the compart-
ment fire conditions and the flames emanating
from openings, on which the calculation of the
radiative and convective heat fluxes should be
based.

4.3 Óòî÷íåí³ ðîçðàõóíêîâ³ ìîäåë³ 4.3 Advanced calculation models

4.3.1 Çàãàëüí³ âèìîãè 4.3.1 General

(1) Óòî÷íåí³ ðîçðàõóíêîâ³ ìåòîäè ìàþòü çàáåç-
ïå÷óâàòè ðåàë³ñòè÷íèé ðîçðàõóíîê êîíñòðóê-
ö³é, ùî çàçíàþòü âîãíåâîãî âïëèâó. Ìåòîäè
ìàþòü áàçóâàòèñÿ íà ôóíäàìåíòàëüí³é ô³çè÷-
í³é ðîáîò³ òàê, ùîá ïðèâåñòè äî â³ðíîãî ïðè-
ïóùåííÿ î÷³êóâàíî¿ ðîáîòè â³äïîâ³äíî¿ ÷àñòèíè
êîíñòðóêòèâíî¿ ñèñòåìè ï³ä ÷àñ ïîæåæ³.

(1) Advanced calculation methods should provide
a realistic analysis of structures exposed to fire.
They should be based on fundamental physical
behaviour in such a way as to lead to a reliable
approximation of the expected behaviour of the
relevant structural component under fire condi-
tions.

(2) Áóäü-ÿê³ âèäè ìîæëèâèõ ðóéíóâàíü, ÿê³
íå ðîçãëÿäàº óòî÷íåíèé ðîçðàõóíêîâèé ìåòîä
(âêëþ÷àþ÷è ì³ñöåâó âòðàòó ñò³éêîñò³ ïðè ïîç-
äîâæíüîìó çãèí³ òà ðóéíóâàííÿ â³ä ä³¿ ïîïå-
ðå÷íî¿ ñèëè), ìàþòü áóòè óñóíåí³ â³äïîâ³äíèìè
çàõîäàìè.

(2) Any potential failure modes not covered by the
advanced calculation method (including local
buckling and failure in shear) should be elimi-
nated by appropriate means.

(3) Óòî÷íåí³ ðîçðàõóíêîâ³ ìîäåë³ ì³ñòÿòü
îêðåì³ ðîçðàõóíêîâ³ ìîäåë³ äëÿ âèçíà÷åííÿ:

(3) Advanced calculation methods should include
separate calculation models for the determination of:

– ðîçâèòêó òà ðîçïîâñþäæåííÿ òåìïåðàòóðè
â êîíñòðóêö³ÿõ (ìîäåëü òåìïåðàòóðíî¿ ðåàê-
ö³¿) òà

– the development and distribution of the tem-
perature within structural members (thermal
response model);

– ìåõàí³÷íî¿ ðîáîòè áóä³âë³ àáî áóäü-ÿêî¿ ¿¿
÷àñòèíè (ìîäåëü ìåõàí³÷íî¿ ðåàêö³¿).

– the mechanical behaviour of the structure or of
any part of it (mechanical response model).

(4) Óòî÷íåí³ ðîçðàõóíêîâ³ ìåòîäè âèêîðèñòî-
âóþòü ðàçîì ç áóäü-ÿêèì ðåæèìîì íàãð³âàííÿ
çà óìîâè, ùî â³äîì³ âëàñòèâîñò³ ìàòåð³àë³â äëÿ
â³äïîâ³äíî¿ òåìïåðàòóðíî¿ ñòàä³¿.

(4) Advanced calculation methods may be used in
association with any heating curve, provided that
the material properties are known for the relevant
temperature range.

51

ÄÑÒÓ-Í Á EN 1993-1-2:2010

arymarenko
Прямоугольник



(5) Óòî÷íåí³ ðîçðàõóíêîâ³ ìåòîäè ìîæíà âèêî-
ðèñòîâóâàòè äëÿ áóäü-ÿêîãî òèïó ïîïåðå÷íîãî
ïåðåð³çó.

(5) Advanced calculation methods may be used
with any type of cross-section.

4.3.2 Òåïëîâà ðåàêö³ÿ 4.3.2 Thermal response

(1) Óòî÷íåí³ ðîçðàõóíêîâ³ ìåòîäè òåïëîâî¿
ðåàêö³¿ ìàþòü áàçóâàòèñÿ íà çàãàëüíîâèçíà-
íèõ ïðèíöèïàõ òà ïåðåäóìîâàõ òåîð³¿ ïåðåäà÷³
òåïëà.

(1) Advanced calculation methods for thermal
response should be based on the acknowledged
principles and assumptions of the theory of heat
transfer.

(2) Ìîäåëü òåïëîâî¿ ðåàêö³¿ ìàº âðàõîâóâàòè: (2) The thermal response model should consider:
– â³äïîâ³äí³ òåïëîâ³ âïëèâè, ùî âèçíà÷åí³ â

EN 1991-1-2 òà
– the relevant thermal actions specified in EN

1991-1-2;
– çì³íó òåïëîô³çè÷íèõ âëàñòèâîñòåé ìàòå-

ð³àëó çàëåæíî â³ä òåìïåðàòóðè (ðîçä³ë 3).
– the variation of the thermal properties of the

material with the temperature, see section 3.

(3) Åôåêòè íåð³âíîì³ðíîãî òåïëîâîãî âïëèâó
òà ïåðåäà÷³ òåïëà äî ñóñ³äí³õ ÷àñòèí áóä³âë³
ìàþòü áóòè âðàõîâàí³, äå öå íåîáõ³äíî.

(3) The effects of non-uniform thermal exposure
and of heat transfer to adjacent building compo-
nents may be included where appropriate.

(4) Âïëèâîì áóäü-ÿêîãî âì³ñòó òà ïîøèðåííÿ
âîëîãè âñåðåäèí³ âîãíåçàõèñíîãî ìàòåð³àëó
ìîæíà çíåõòóâàòè.

(4) The influence of any moisture content and of
any migration of the moisture within the fire pro-
tection material may conservatively be neglected.

4.3.3 Ìåõàí³÷íà ðåàêö³ÿ 4.3.3 Mechanical response

(1) Óòî÷íåí³ ðîçðàõóíêîâ³ ìîäåë³ ìåõàí³÷íî¿
ðåàêö³¿ ìàþòü áàçóâàòèñÿ íà çàãàëüíîâèçíàíèõ
ïðèíöèïàõ òà ïåðåäóìîâàõ òåîð³¿ áóäiâåëüíî¿
ìåõàí³êè, ùî âðàõîâóþòü çì³íè âëàñòèâîñòåé
ìàòåð³àë³â çàëåæíî â³ä òåìïåðàòóðè.

(1) Advanced calculation methods for mechanical
response should be based on the acknowledged
principles and assumptions of the theory of struc-
tural mechanics, taking into account the changes
of mechanical properties with temperature.

(2) Ñë³ä âðàõîâóâàòè åôåêòè òåìïåðàòóðíèõ
äåôîðìàö³é òà íàïðóæåíü, ùî âèíèêàþòü
÷åðåç ï³äâèùåííÿ òà ïåðåïàäè òåìïåðàòóð.

(2) The effects of thermally induced strains and
stresses both due to temperature rise and due to
temperature differentials should be considered.

(3) Ìîäåëü ìåõàí³÷íî¿ ðåàêö³¿ òàêîæ ìàº âðà-
õîâóâàòè:

(3) The model for mechanical response should
also take account of:

– ñï³ëüíî ìåõàí³÷í³ íàâàíòàæóâàëüí³ åôåêòè,
ãåîìåòðè÷í³ äåôåêòè òà òåïëîâ³ âïëèâè;

– the combined effects of mechanical actions,
geometrical imperfections and thermal ac-
tions;

– ìåõàí³÷í³ âëàñòèâîñò³ ìàòåð³àë³â, ùî çàëå-
æàòü â³ä òåìïåðàòóðè (ðîçä³ë 3);

– the temperature dependent mechanical prop-
erties of the material, see section 3;

– ãåîìåòðè÷íî íåë³í³éí³ åôåêòè; – geometrical non-linear effects;
– åôåêòè íåë³í³éíèõ âëàñòèâîñòåé ìàòåð³àë³â,

âêëþ÷àþ÷è íåñïðèÿòëèâ³ âïëèâè íàâàíòà-
æåííÿ òà ðîçâàíòàæåííÿ íà æîðñòê³ñòü êîí-
ñòðóêö³¿.

– the effects of non-linear material properties, in-
cluding the unfavourable effects of loading and
unloading on the structural stiffness.

(4) Åôåêòè íåñòàö³îíàðíî¿ òåìïåðàòóðíî¿ ïîâ-
çó÷îñò³ íå ïîòðåáóþòü äåòàëüíîãî ðîçãëÿäó,
ÿêùî âèêîðèñòîâóþòü ä³àãðàìè "íàïðóæåííÿ-
äåôîðìàö³¿" çã³äíî ç ðîçä³ëîì 3.

(4) Provided that the stress-strain relationships
given in section 3 are used, the effects of transient
thermal creep need not be given explicit con-
sideration.

(5) Äåôîðìàö³¿ ó ãðàíè÷íîìó ñòàí³, ùî âèç-
íà÷åí³ ðîçðàõóíêîâèì ìåòîäîì, îáìåæóþòü,
ùîá çàáåçïå÷èòè ñóì³ñí³ñòü óñ³õ ÷àñòèí êîíñò-
ðóêòèâíî¿ ñèñòåìè.

(5) The deformations at ultimate limit state implied
by the calculation method should be limited to
ensure that compatibility is maintained between
all parts of the structure.

52

ÄÑÒÓ-Í Á EN 1993-1-2:2010

arymarenko
Прямоугольник



(6) Ïðîåêòóâàííÿ ìàº âðàõîâóâàòè ãðàíè÷íèé
ñòàí, çà ìåæàìè ÿêîãî ðîçðàõóíêîâ³ äåôîð-
ìàö³¿ êîíñòðóêòèâíî¿ ñèñòåìè ñïðè÷èíÿþòü
ðóéíóâàííÿ âíàñë³äîê âòðàòè â³äïîâ³äíî¿ îïîðè
îäí³º¿ ç êîíñòðóêö³é.

(6) The design should take into account the ulti-
mate limit state beyond which the calculated de-
formations of the structure would cause failure
due to the loss of adequate support to one of the
members.

(7) Äëÿ ðîçðàõóíêó îêðåìèõ âåðòèêàëüíèõ
êîíñòðóêö³é âèêîðèñòîâóþòü ñèíóñî¿äíå ïî÷àò-
êîâå ïîøêîäæåííÿ ç ìàêñèìàëüíèì çíà÷åííÿì
h/1000 ïîñåðåäèí³ âèñîòè, ÿêùî ³íøå íå âèçíà-
÷åíî â³äïîâ³äíèìè ñòàíäàðòàìè íà ïðîäóêö³þ.

(7) For the analysis of isolated vertical members a
sinusoidal initial imperfection with a maximum
value of h/1000 at mid-height should be used,
when not specified by relevant product standards.

4.3.4 Çàòâåðäæåííÿ óòî÷íåíèõ ðîçðàõóí-

êîâèõ ìîäåëåé

4.3.4 Validation of advanced calculation

models

(1) Ïåðåâ³ðêà òî÷íîñò³ ðîçðàõóíêîâèõ ìîäåëåé
ìàº áóòè çä³éñíåíà íà îñíîâ³ ðåçóëüòàò³â
â³äïîâ³äíèõ âèïðîáóâàíü.

(1) A verification of the accuracy of the calculation
models should be made on basis of relevant test
results.

(2) Ðåçóëüòàòè ðîçðàõóíê³â ìîæóòü ñòîñóâà-
òèñÿ äåôîðìàö³é, òåìïåðàòóðè òà ìåæ³ âîãíå-
ñò³éêîñò³.

(2) Calculation results may refer to temperatures,
deformations and fire resistance times.

(3) Ãðàíè÷í³ çíà÷åííÿ ìàþòü áóòè ïåðåâ³ðåí³
çà äîïîìîãîþ àíàë³çó ÷óòëèâîñò³, ùîá ïåðå-
ñâ³ä÷èòèñÿ, ùî ñõåìà â³äïîâ³äàº îá´ðóíòîâà-
íèì ³íæåíåðíî-òåõí³÷íèì ïðèíöèïàì.

(3) The critical parameters should be checked to
ensure that the model complies with sound engi-
neering principles, by means of a sensitivity anal-
ysis.

(4) Ãðàíè÷í³ çíà÷åííÿ ìîæóòü ñòîñóâàòèñÿ
ãðàíè÷íî¿ äîâæèíè, ðîçì³ð³â êîíñòðóêö³é, ð³âíÿ
íàâàíòàæåííÿ.

(4) Critical parameters may refer, for example to
the buckling length, the size of the elements, the
load level.
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ÄÎÄÀÒÎÊ À
(îáîâ’ÿçêîâèé)

ANNEX A
[normative]

ÄÅÔÎÐÌÀÖ²ÉÍÅ ÇÌ²ÖÍÅÍÍß ÂÓÃËÅÖÅÂÎ¯
ÑÒÀË² ÇÀ Ï²ÄÂÈÙÅÍÈÕ ÒÅÌÏÅÐÀÒÓÐ

STRAIN-HARDENING OF CARBON STEEL
AT ELEVATED TEMPERATURES

(1) Äëÿ òåìïåðàòóðè íèæ÷å 400 °Ñ àëüòåðíà-
òèâíà ìîæëèâ³ñòü äåôîðìàö³éíîãî çì³öíåííÿ,
ùî âêàçàíà ó 3.2, ìîæå áóòè âèêîðèñòàíà òàê:

(1) For temperatures below 400 °C , the alterna-
tive strain-hardening option mentioned in 3.2 may
be used as follows:

– äëÿ 0,02� �� 0,04: – for 0,02� �� 0,04:

� �� � � �a u y y uf f f f� � � �50 2( ), , , , , (A.1a)

– äëÿ 0,04 � �� 0,15: – for 0,04 � �� 0,15:

� �a uf� , , (A.1b)

– äëÿ 0,15� �� 0,20: – for 0,15� �� 0,20:

� ��� � �fu, [ ( , )]1 20 0 15 , (A.1c)

– äëÿ � * 0,20: – for � * 0,20:

�a � 0 00, , (A.1d)

äå fu,� – ãðàíè÷íà ì³öí³ñòü çà ï³äâèùåíî¿ òåì-
ïåðàòóðè, ùî âðàõîâóº äåôîðìàö³éíå çì³ö-
íåííÿ.

where: fu,� is the ultimate strength at elevated
temperature, allowing for strain-hardening.

Ïðèì³òêà. Àëüòåðíàòèâíà ä³àãðàìà "íàïðóæåííÿ-
äåôîðìàö³ÿ" äëÿ ñòàë³, ùî âðàõîâóº äåôîðìàö³éíå
çì³öíåííÿ, íàâåäåíà íà ðèñóíêó À.1.

Note: The alternative stress-strain relationship for
steel, allowing for strain hardening, is illustrated in
figure A.1.
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Figure A.1 – Alternative stress-strain relationship for steel allowing for strain-hardening
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(2) Ãðàíè÷íó ì³öí³ñòü çà ï³äâèùåíî¿ òåìïåðà-
òóðè, ùî âðàõîâóº äåôîðìàö³éíå çì³öíåííÿ,
âèçíà÷àþòü òàê:

2) The ultimate strength at elevated temperature,
allowing for strain hardening, should be deter-
mined as follows:

– äëÿ �a < 300 °C: – for �a < 300 °C:

f fu y, ,,� ��1 25 , (A.2a)

– äëÿ 300 °C � ��a 400 °C: – for 300 °C � ��a 400 °C:

f fu y a, , ( , )� � �� �2 0 0025 , (A.2b)

– äëÿ �a * 400 °C: – for �a * 400 °C:

f fu y, ,� �� . (A.2c)

Ïðèì³òêà. Çì³íà àëüòåðíàòèâíî¿ ä³àãðàìè "íàïðó-
æåííÿ-äåôîðìàö³ÿ" äëÿ ñòàë³ çàëåæíî â³ä òåìïå-
ðàòóðè íàâåäåíà íà ðèñóíêó À.2.

Note: The variation of the alternative stress-strain rela-
tionship with temperature is illustrated in figure A.2.
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Ðèñóíîê A.2 – Àëüòåðíàòèâíà ä³àãðàìà "íàïðóæåííÿ-äåôîðìàö³ÿ" äëÿ ñòàë³ çà ï³äâèùåíèõ

òåìïåðàòóð, ùî âðàõîâóº äåôîðìàö³éíå çì³öíåííÿ

Figure A.2 – Alternative stress-strain relationships for steel at elevated temperatures, allowing

for strain hardeningg
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ÄÎÄÀÒÎÊ Â
(îáîâ’ÿçêîâèé)

ANNEX B
[normative]

ÏÅÐÅÄÀ×À ÒÅÏËÀ ÄÎ ÇÎÂÍ²ØÍ²Õ
ÑÒÀËÅÂÈÕ ÊÎÍÑÒÐÓÊÖ²É

HEAT TRANSFER TO EXTERNAL
STEELWORK

Â.1 Çàãàëüí³ ïîëîæåííÿ B.1 General

Â.1.1 Îñíîâí³ âèìîãè B.1.1 Basis

(1) Â öüîìó äîäàòêó äîïóñêàþòü, ùî ïðîòèïî-
æåæíèé â³äñ³ê îáìåæåíî ëèøå îäíèì ïîâåð-
õîì. Âñ³ â³êíà àáî ³íø³ ñõîæ³ ïðîð³çè ó ïðîòè-
ïîæåæíîìó â³äñ³êó ïðèéìàþòü ïðÿìîêóòíèìè.

(1) In this annex B, the fire compartment is
assumed to be confined to one storey only. All
windows or other similar openings in the fire com-
partment are assumed to be rectangular.

(2) Òåìïåðàòóðó ïîæåæ³ ó ïðîòèïîæåæíîìó
â³äñ³êó, ðîçì³ðè òà òåìïåðàòóðó ïîëóì’ÿ, ùî
âèõîäèòü ç ïðîð³ç³â, à òàêîæ ðàä³àö³éí³ òà
êîíâåêö³éí³ ïàðàìåòðè âèçíà÷àþòü çã³äíî ç
äîäàòêîì Â EN 1991-1-2.

(2) The determination of the temperature of the
compartment fire, the dimensions and tempera-
tures of the flames projecting from the openings,
and the radiation and convection parameters
should be performed according to annex B of
EN 1991-1-2.

(3) Ñë³ä ðîçð³çíÿòè êîíñòðóêö³¿, ùî íå îõîïëåí³
ïîëóì’ÿì, òà êîíñòðóêö³¿, ùî îõîïëåí³ ïîëóì’ÿì,
çàëåæíî â³ä ¿õ ðîçòàøóâàííÿ ùîäî ïðîð³ç³â ó
ñò³íàõ ïðîòèïîæåæíîãî â³äñ³êó.

(3) A distinction should be made between mem-
bers not engulfed in flame and members engulfed
in flame, depending on their locations relative to
the openings in the walls of the fire compartment.

(4) Êîíñòðóêö³þ, ùî íå îõîïëåíà ïîëóì’ÿì,
ðîçãëÿäàþòü, ùîá ïðèéìàòè ðàä³àö³éíó ïåðå-
äà÷ó òåïëà â³ä óñ³õ ïðîð³ç³â ó ò³é ñòîðîí³ ïðî-
òèïîæåæíîãî â³äñ³êó òà â³ä ïîëóì’ÿ, ùî âèõî-
äèòü ç öèõ ïðîð³ç³â.

(4) A member that is not engulfed in flame should
be assumed to receive radiative heat transfer
from all the openings in that side of the fire com-
partment and from the flames projecting from all
these openings.

(5) Êîíñòðóêö³þ, ùî îõîïëåíà ïîëóì’ÿì, ðîç-
ãëÿäàþòü, ùîá ïðèéìàòè êîíâåêö³éíó ïåðåäà÷ó
òåïëà â³ä ïîëóì’ÿ, à òàêîæ ðàä³àö³éíó ïåðåäà÷ó
òåïëà â³ä ïîëóì’ÿ òà ïðîð³ç³â ïðîòèïîæåæíîãî
â³äñ³êó, ç ÿêèõ âîíî âèõîäèòü. Ðàä³àö³éíîþ ïå-
ðåäà÷åþ òåïëà â³ä ³íøîãî ïîëóì’ÿ òà â³ä ³íøèõ
ïðîð³ç³â ìîæíà çíåõòóâàòè.

(5) A member that is engulfed in flame should be
assumed to receive convective heat transfer from
the engulfing flame, plus radiative heat transfer
from the engulfing flame and from the fire com-
partment opening from which it projects. The radi-
ative heat transfer from other flames and from
other openings may be neglected.

Â.1.2 Óìîâí³ ïîçíàêè ðîçì³ð³â B.1.2 Conventions for dimensions

(1) Óìîâí³ ïîçíàêè ãåîìåòðè÷íèõ äàíèõ çîáðà-
æåí³ íà ðèñóíêó Â.1.

(1) The convention for geometrical data may be
taken from figure B.1.
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a – Êîëîíè
Columns

1 – Êîëîíà, ùî ðîçòàøîâàíà íàâïðîòè ïðîð³çó
Column opposite opening

2 – Êîëîíà, ùî ðîçòàøîâàíà ì³æ ïðîð³çàìè
Column between openings

b – Áàëêè
Beams

1 – Áàëêà, ùî ðîçòàøîâàíà ïàðàëåëüíî ñò³í³
Beam parallel to wall

2 – Áàëêà, ùî ðîçòàøîâàíà ïåðïåíäèêóëÿðíî
äî ñò³íè
Beam perpendicular to wall

Ðèñóíîê B.1 – Ðîçì³ðè òà ïîâåðõí³ êîíñòðóêö³¿
Figure B.1 – Member dimensions and faces
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Â.1.3 Òåïëîâèé áàëàíñ B.1.3 Heat balance

(1) Äëÿ êîíñòðóêö³¿, ùî íå îõîïëåíà ïîëóì’ÿì,
ñåðåäíþ òåìïåðàòóðó ñòàëåâî¿ êîíñòðóêö³¿
Òm , Ê âèçíà÷àþòü ³ç ð³øåííÿ òàêîãî òåïëîâîãî
áàëàíñó:

(1) For a member not engulfed in flame, the aver-
age temperature of the steel member Òm, [K]
should be determined from the solution of the fol-
lowing heat balance:

� � �T T I Im m z f
4 293� � � � � � , (B.1)

äå
� – ñòàëà Ñòåôàíà Áîëüöìàíà, 56,7 �10–12,
êÂò/ì2 Ê4;

where:
� is the Stefan Boltzmann constant [56,7 �10–12

kW/m2K4];

� – êîåô³ö³ºíò êîíâåêö³éíîãî òåïëîîáì³íó,
êÂò/ì2 Ê;

� is the convective heat transfer coefficient
[kW/m2K];

²z – ðàä³àö³éíèé òåïëîâèé ïîò³ê â³ä ïîëóì’ÿ,
êÂò/ì2;

Iz is the radiative heat flux from a flame [kW/m2];

²f – ðàä³àö³éíèé òåïëîâèé ïîò³ê ç ïðîð³ç³â,
êÂò/ì2.

If is the radiative heat flux from an opening
[kW/m2].

(2) Êîåô³ö³ºíò êîíâåêö³éíîãî òåïëîîáì³íó �
âèçíà÷àþòü çã³äíî ç äîäàòêîì Â EN 1991-1-2
äëÿ óìîâ "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè ïî-
â³òðÿ" àáî "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè ïîâ³òðÿ"
â³äïîâ³äíî, âèêîðèñòîâóþ÷è ðîçðàõóíêîâèé
ðîçì³ð ïåðåð³çó d d d� �( ) /1 2 2 .

(2) The convective heat transfer coefficient �
should be obtained from annex B of EN 1991-1-2
for the `no forced draught’ or the `forced draught’
condition as appropriate, using an effective
cross-sectional dimension d d d� �( ) /1 2 2 .

(3) Äëÿ êîíñòðóêö³¿, ùî îõîïëåíà ïîëóì’ÿì,
ñåðåäíþ òåìïåðàòóðó ñòàëåâî¿ êîíñòðóêö³¿
Òm , Ê âèçíà÷àþòü ³ç ð³øåííÿ òàêîãî òåïëîâîãî
áàëàíñó:

(3) For a member engulfed in flame, the average
temperature of the steel member Òm, [K] should
be determined from the solution of the following
heat balance:

� � �T T I I Tm m z f z
4 � � � � � � , (B.2)

äå
Òz – òåìïåðàòóðà ïîëóì’ÿ, Ê;

where:
Òz is the flame temperature [K];

²z – ðàä³àö³éíèé òåïëîâèé ïîò³ê â³ä ïîëóì’ÿ,
êÂò/ì2;

²z is the radiative heat flux from the flame [kW/m2];

²f – ðàä³àö³éíèé òåïëîâèé ïîò³ê ç ïðîð³ç³â,
êÂò/ì2.

²f is the radiative heat flux from the corresponding
opening [kW/m2].

(4) Ðàä³àö³éíèé òåïëîâèé ïîò³ê ²z â³ä ïîëóì’ÿ
âèçíà÷àþòü çàëåæíî â³ä ñèòóàö³¿ òà òèïó êîíñò-
ðóêö³¿ òàê:

(4) The radiative heat flux ²z from flames should
be determined according to the situation and type
of member as follows:

– êîëîíè, ùî íå îõîïëåí³ ïîëóì’ÿì, Â.2; – Columns not engulfed in flame: see B.2;
– áàëêè, ùî íå îõîïëåí³ ïîëóì’ÿì, Â.3; – Beams not engulfed in flame: see B.3;
– êîëîíè, ùî îõîïëåí³ ïîëóì’ÿì, Â.4; – Columns engulfed in flame: see B.4;
– áàëêè, ùî ïîâí³ñòþ àáî ÷àñòêîâî îõîïëåí³

ïîëóì’ÿì, Â.5.
– Beams fully or partially engulfed in flame: see

B.5.

²íø³ âèïàäêè ðîçãëÿäàþòü àíàëîã³÷íî, âèêî-
ðèñòîâóþ÷è íàëåæí³ çàñîáè îáðîáêè çã³äíî ç
Â.2 – Â.5.

Other cases may be treated analogously, using
appropriate adaptations of the treatments given in
B.2 to B.5.

(5) Ðàä³àö³éíèé òåïëîâèé ïîò³ê ²f ç ïðîð³ç³â
âèçíà÷àþòü ç âèðàçó:

(5) The radiative heat flux ²f from an opening
should be determined from:

I a Tf f f z f
� �� � �( )1 4, (B.3)
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äå
� f – çàãàëüíèé êîåô³ö³ºíò ôîðìè êîíñòðóêö³¿
äëÿ ðàä³àö³éíîãî òåïëîîáì³íó ç ïðîð³çîì;

where:
� f is the overall configuration factor of the mem-
ber for radiative heat transfer from that opening;

�f – êîåô³ö³ºíò âèïðîì³íþâàííÿ ïðîð³çó; �f is the emissivity of the opening;

az – êîåô³ö³ºíò ïîãëèíàííÿ äëÿ ïîëóì’ÿ; az is the absorptivity of the flames;

Tf – òåìïåðàòóðà ïîëóì’ÿ, Ê, çã³äíî ç äîäàò-
êîì Â EN 1991-1-2.

Tf is the temperature of the fire [K] from annex B of
EN 1991-1-2.

(6) Êîåô³ö³ºíò âèïðîì³íþâàííÿ ïðîð³çó �f äîð³â-
íþº îäèíèö³ çã³äíî ç äîäàòêîì Â EN 1991-1-2.

(6) The emissivity �f of an opening should be
taken as unity, see annex B of EN 1991-1-2.

(7) Êîåô³ö³ºíò ïîãëèíàííÿ äëÿ ïîëóì’ÿ az âè-
çíà÷àþòü çà ôîðìóëàìè (Â.2) – (Â.5) â³äïî-
â³äíî.

(7) The absorptivity az of the flames should be
determined from (B.2) to (B.5) as appropriate.

Â.1.4 Çàãàëüí³ êîåô³ö³ºíòè ôîðìè B.1.4 Overall configuration factors

(1) Çàãàëüíèé êîåô³ö³ºíò ôîðìè � f êîíñòðóêö³¿
äëÿ ðàä³àö³éíîãî òåïëîîáì³íó ç ïðîð³çîì
âèçíà÷àþòü ç âèðàçó:

(1) The overall configuration factor � f of a mem-
ber for radiative heat transfer from an opening
should be determined from:

�
� � � �

f
f f f fC C d C C d

C C d C
�

� � �

� �

( ) ( )

( ) (

, , , ,1 1 2 2 1 3 3 4 4 2

1 2 1 3 4 2�C d)
, (B.4)

äå
�f i, – êîåô³ö³ºíò ôîðìè ³-¿ ïîâåðõí³ êîíñòðóêö³¿
äëÿ ïðîð³çó (äîäàòîê G EN 1991-1-2);

where:
�f i, is the configuration factor of member face i

for that opening, see annex G of EN 1991-1-2;

di – ðîçì³ð ïîïåðå÷íîãî ïåðåð³çó ³-¿ ïîâåðõí³
êîíñòðóêö³¿;

di is the cross-sectional dimension of member
face i ;

Ci – êîåô³ö³ºíò çàõèñòó ³-¿ ïîâåðõí³ êîíñòðóêö³¿: Ci is the protection coefficient of member face i as
follows:

– äëÿ çàõèùåíî¿ ïîâåðõí³: Ci = 0; – for a protected face: Ci = 0
– äëÿ íåçàõèùåíî¿ ïîâåðõí³: Ci = 1. – for an unprotected face: Ci = 1.

(2) Êîåô³ö³ºíò ôîðìè � f i, äëÿ ïîâåðõí³ êîí-
ñòðóêö³¿, ç ÿêî¿ ïðîð³ç íå âèäíî, äîð³âíþº íóëþ.

(2) The configuration factor� f i, for a member face
from which the opening is not visible should be
taken as zero.

(3) Êîåô³ö³ºíò ôîðìè � z êîíñòðóêö³¿ äëÿ ðà-
ä³àö³éíîãî òåïëîîáì³íó â³ä ïîëóì’ÿ âèçíà-
÷àºòüñÿ çà ôîðìóëîþ:

(3) The overall configuration factor � z of a mem-
ber for radiative heat transfer from a flame should
be determined from:

�
� � � �

z
z z z zC C d C C d

C C d C
�

� � �

� �

( ) ( )

( ) (

, , , ,1 1 2 2 1 3 3 4 4 2

1 2 1 3 4 2�C d)
, (B.5)

äå
� z i, – êîåô³ö³ºíò ôîðìè ³-¿ ïîâåðõí³ êîíñòðóêö³¿
äëÿ ïîëóì’ÿ çã³äíî ç äîäàòêîì G EN 1991-1-2.

where:
� z i, is the configuration factor of member face i for
that flame, see annex G of EN 1991-1-2.

(4) Êóòîâèé êîåô³ö³ºíò � z i, ïîâåðõîíü êîíñòðóê-
ö³é äëÿ ðàä³àö³éíîãî òåïëîîáì³íó â³ä ïîëóì’ÿ
áàçóºòüñÿ íà åêâ³âàëåíòíèõ ïðÿìîêóòíèõ ðîç-
ì³ðàõ ïîëóì’ÿ. Ðîçì³ðè òà ïîëîæåííÿ åêâiâà-
ëåíòíèõ ïðÿìîêóòíèê³â, ùî â³äîáðàæàþòü ôðîí-
òàëüíó ïîâåðõíþ ³ áîêè ïîëóì’ÿ äëÿ ö³º¿ ìåòè,
ïîâèíí³ âèçíà÷àòèñü çã³äíî ç Â.2 äëÿ êîëîí òà
Â.3 äëÿ áàëîê. Äëÿ âñ³õ ³íøèõ âèïàäê³â íåîá-

(4) The configuration factors � z i, of individual
member faces for radiative heat transfer from
flames may be based on equivalent rectangular
flame dimensions. The dimensions and locations
of equivalent rectangles representing the front
and sides of a flame for this purpose should
be determined as given in B.2 for columns and
B.3 for beams. For all other purposes, the flame
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õ³äíî âèêîðèñòîâóâàòè ðîçì³ðè ïîëóì’ÿ çã³äíî
ç äîäàòêîì B EN 1991-1-2.

dimensions from annex B of EN 1991-1-2 should
be used.

(5) Êîåô³ö³ºíò ôîðìè � z i, äëÿ ïîâåðõí³ êîíñò-
ðóêö³¿, ç ÿêî¿ ïîëóì’ÿ íå âèäíî, äîð³âíþº íóëþ.

(5) The configuration factor � z i, for a member
face from which the flame is not visible should be
taken as zero.

(6) Ïîâåðõíÿ êîíñòðóêö³¿ ìîæå áóòè çàõèùåíà
òåïëîâèìè åêðàíàìè â³äïîâ³äíî äî 4.2.5.4.
Ïîâåðõíÿ êîíñòðóêö³¿, áåçïîñåðåäíüî ïðèëåãëà
äî ñò³íè â³äñ³êó, ðîçãëÿäàºòüñÿ ÿê çàõèùåíà çà
óìîâè, ùî â ö³é ÷àñòèí³ ñò³íè â³äñóòí³ ïðîð³çè.
Âñ³ ³íø³ ïîâåðõí³ êîíñòðóêö³¿ ðîçãëÿäàþòü ÿê
íåçàõèùåí³.

(6) A member face may be protected by a heat
screen, see 4.2.5.4. A member face that is imme-
diately adjacent to the compartment wall may also
be treated as protected, provided that there are
no openings in that part of the wall. All other mem-
ber faces should be treated as unprotected.

Â.2 Êîëîíà, ùî íå îõîïëåíà ïîëóì’ÿì B.2 Column not engulfed in flame

Â.2.1 Ðàä³àö³éíèé òåïëîîáì³í B.2.1 Radiative heat transfer

(1) Ñë³ä ðîçð³çíÿòè êîëîíó, ùî ðîçòàøîâàíà
íàâïðîòè ïðîð³çó, òà êîëîíó, ðîçòàøîâàíó ì³æ
ïðîð³çàìè.

(1) A distinction should be made between a col-
umn located opposite an opening and a column
located between openings.

Ïðèì³òêà. Çîáðàæåííÿ íàâåäåíî íà ðèñóíêó Â.2. Note: Illustration are given in figure B.2.

(2) ßêùî êîëîíà ðîçòàøîâàíà íàâïðîòè ïðî-
ð³çó, ðàä³àö³éíèé òåïëîâèé ïîò³ê ²z â³ä ïîëóì’ÿ
âèçíà÷àþòü ç âèðàçó:

(2) If the column is opposite an opening the radia-
tive heat flux ²z from the flame should be deter-
mined from:

I Tz z z z� � � � 4 , (B.6)

äå
� z – çàãàëüíèé êîåô³ö³ºíò ôîðìè êîëîíè äëÿ
ðàä³àö³éíîãî òåïëîîáì³íó ç ïîëóì’ÿì (äèâ.
Â.1.4);

where:
� z is the overall configuration factor of the column
for heat from the flame, see B.1.4;

�z – êîåô³ö³ºíò âèïðîì³íþâàííÿ ïîëóì’ÿ (äèâ.
Â.2.2);

�z is the emissivity of the flame, see B.2.2;

Òz – òåìïåðàòóðà ïîëóì’ÿ, Ê (äèâ. Â.2.3). Òz is the flame temperature [K] from B.2.3.

Ïðèì³òêà. Çîáðàæåííÿ íàâåäåíî íà ðèñóíêó Â.3. Note: Illustration are given in figure B.3.

(3) ßêùî êîëîíà ðîçòàøîâàíà ì³æ ïðîð³çàìè,
ðàä³àö³éíèé òåïëîâèé ïîò³ê ²z â³ä ïîëóì’ÿ íà
êîæí³é ãðàí³ âèçíà÷àþòü ç âèðàçó:

(3) If the column is between openings the total ra-
diative heat flux ²z from the flames on each side
should be determined from:

I Tz z m z m z n z n z� �( ), , , ,� � � � � 4 , (Â.7)

äå
� z m, – çàãàëüíèé êîåô³ö³ºíò ôîðìè êîëîíè äëÿ
íàãð³âàííÿ â³ä ïîëóì’ÿ ñòîðîíè m (äèâ. Â.1.4);

where:
� z m, is the overall configuration factor of the col-
umn for heat from flames on side m, see B.1.4;

� z n, – çàãàëüíèé êîåô³ö³ºíò ôîðìè êîëîíè äëÿ
íàãð³âàííÿ â³ä ïîëóì’ÿ ñòîðîíè n (äèâ. Â.1.4);

� z n, is the overall configuration factor of the col-
umn for heat from flames on side n, see B.1.4;

�z m, – çàãàëüíèé êîåô³ö³ºíò âèïðîì³íþâàííÿ
ïîëóì’ÿ íà ñòîðîí³ m (äèâ. Â.2.2);

�z m, is the total emissivity of the flames on side m,
see B.2.2;

�z n, – çàãàëüíèé êîåô³ö³ºíò âèïðîì³íþâàííÿ
ïîëóì’ÿ íà ñòîðîí³ n (äèâ. Â.2.2).

�z n, is the total emissivity of the flames on side n,
see B.2.2.

Ïðèì³òêà. Çîáðàæåííÿ íàâåäåíî íà ðèñóíêó Â.4. Note: Illustration are given in figure B.4.
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a – óìîâà "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè ïîâ³òðÿ"
'No forced draught' condition

1 – Êîëîíà, ùî ðîçòàøîâàíà íàâïðîòè ïðîð³çó
Column opposite opening

2 – Êîëîíà, ùî ðîçòàøîâàíà ì³æ ïðîð³çàìè
Column between openings

b – óìîâà "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè ïîâ³òðÿ"
'Forced draught' condition

1 – Êîëîíà, ùî ðîçòàøîâàíà íàâïðîòè ïðîð³çó
Column opposite opening

2 – Êîëîíà, ùî ðîçòàøîâàíà ì³æ ïðîð³çàìè
Column between openings

Ðèñóíîê B.2 – Ðîçòàøóâàííÿ êîëîíè
Figure B.2: Column positions
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a – "íåâèìóøåíà (ïðèðîäíà) òÿãà ïîâ³òðÿ"
'No forced draught' '

1 – ñò³íà âèùå òà h < 1,25w

wall above and h < 1,25w

2 – ñò³íà âèùå òà h > 1,25w àáî ñò³íà âèùå â³äñóòíÿ
wall above and h > 1,25w or no wall above

b – "øòó÷íà (ïðèìóñîâà) òÿãà ïîâ³òðÿ"
'Forced draught'

Ðèñóíîê B.3 – Êîëîíà, ùî ðîçòàøîâàíà íàâïðîòè ïðîð³çó

Figure B.3 – Column opposite opening
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a – "íåâèìóøåíà (ïðèðîäíà) òÿãà ïîâ³òðÿ"
'No forced draught' '

1 – ñò³íà âèùå òà h < 1,25w

wall above and h < 1,25w

2 – ñò³íà âèùå òà h > 1,25w àáî ñò³íà âèùå â³äñóòíÿ
wall above and h > 1,25w or no wall above

b – "øòó÷íà (ïðèìóñîâà) òÿãà ïîâ³òðÿ"
'Forced draught'

Ðèñóíîê B.4 – Êîëîíà, ùî ðîçòàøîâàíà ì³æ ïðîð³çàìè

Figure B.4 – Column between openings
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Â.2.2 Êîåô³ö³ºíò âèïðîì³íþâàííÿ

ïîëóì’ÿ

B.2.2 Flame emissivity

(1) ßêùî êîëîíà ðîçòàøîâàíà íàâïðîòè ïðî-
ð³çó, êîåô³ö³ºíò âèïðîì³íþâàííÿ ïîëóì’ÿ �z

âèçíà÷àþòü ç âèðàçó äëÿ � çã³äíî ç äîäàòêîì B
EN 1991-1-2, âèêîðèñòîâóþ÷è øèðèíó ïîëóì’ÿ
� íà ð³âí³ âåðõó ïðîð³ç³â. ßêùî äàøîê àáî
áàëêîí íàä ïðîð³çîì â³äñóòí³, � âèçíà÷àþòü
òàê:

(1) If the column is opposite an opening, the flame
emissivity �z should be determined from the ex-
pression for � given in annex B of EN 1991-1-2,
using the flame thickness � at the level of the top
of the openings. Provided that there is no awning
or balcony above the opening � may be taken as
follows:

– äëÿ óìîâè "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè
ïîâ³òðÿ"

– for the `no forced draught’ condition:

� � 2 3h / , (B8.a)

– äëÿ óìîâè "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè
ïîâ³òðÿ"

– for the `forced draught’ condition:

� � x àëå (but) � � hx z/ , (B.8b)

äå h, x òà z íàâåäåí³ â äîäàòêó B EN 1991-1-2. where h, x and z are as given in annex B of
EN 1991-1-2.

(2) ßêùî êîëîíà ðîçòàøîâàíà ì³æ ïðîð³çàìè,
çàãàëüí³ êîåô³ö³ºíòè âèïðîì³íþâàííÿ ïîëóì’ÿ
�z m, òà �z n, íà ñòîðîíàõ m òà n âèçíà÷àþòü ç
âèðàçó äëÿ � çã³äíî ç äîäàòêîì B EN 1991-1-2,
âèêîðèñòîâóþ÷è çíà÷åííÿ çàãàëüíî¿ øèðèíè
ïîëóì’ÿ � òàê:

(2) If the column is between two openings, the
total emissivities �z m, and �z n, of the flames on
sides m and n should be determined from the
expression for � given in annex B of EN 1991-1-2
using a value for the total flame thickness � as
follows:

– äëÿ ñòîðîíè m : – for side m :

� ��
�
� i
i

m

1

, (B.9a)

– äëÿ ñòîðîíè n: – for side n:

� ��
�
� i
i

n

1

, (B.9b)

äå
m – ê³ëüê³ñòü ïðîð³ç³â íà ñòîðîí³ m;

where:
m is the number of openings on side m;

n – ê³ëüê³ñòü ïðîð³ç³â íà ñòîðîí³ n; n is the number of openings on side n;

� i – øèðèíà ïîëóì’ÿ äëÿ ³-ãî ïðîð³çó. � i is the flame thickness for opening i.

(3) Øèðèíó ïîëóì’ÿ � i âèçíà÷àþòü òàê: (3) The flame thickness � i should be taken as
follows:

– äëÿ óìîâè "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè
ïîâ³òðÿ"

– for the 'no forced draught' condition:

� i iw� , (B.10a)

– äëÿ óìîâè "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè
ïîâ³òðÿ"

– for the 'forced draught' condition:

� i iw s� �0 4, , (B.10b)

äå
wi – øèðèíà ïðîð³çó;

where:
wi is the width of the opening;
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s – â³äñòàíü â³ä îñ³ êîëîíè äî ñò³íè ïðîòè-
ïîæåæíîãî â³äñ³êó (ðèñóíîê Â.1).

s is the horizontal distance from the centreline of
the column to the wall of the fire compartment,
see figure B.1.

Â.2.3 Òåìïåðàòóðà ïîëóì’ÿ B.2.3 Flame temperature

(1) Òåìïåðàòóðó ïîëóì’ÿ Òz ïðèéìàþòü ÿê òåì-
ïåðàòóðó íà éîãî îñ³, ùî âèçíà÷åíà ç âèðàçó
äëÿ Òz çã³äíî ç äîäàòêîì Â EN 1991-1-2 äëÿ
óìîâ "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè ïîâ³òðÿ"
àáî "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè ïîâ³òðÿ" â³äïî-
â³äíî, íà â³äñòàí³ l âçäîâæ îñ³ ïîëóì’ÿ, òàê:

(1) The flame temperature Òz should be taken as
the temperature at the flame axis obtained from
the expression for Òz given in annex B of EN
1991-1-2, for the 'no forced draught' condition or
the 'forced draught' condition as appropriate, at a
distance l from the opening, measured along the
flame axis, as follows:

– äëÿ óìîâè "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè
ïîâ³òðÿ":

– for the 'no forced draught' condition:

l = h / 2 , (B.11a)

– äëÿ óìîâè "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè ïî-
â³òðÿ":
äëÿ êîëîíè, ðîçòàøîâàíî¿ ïåðåä ïðîð³çîì:

– for the 'forced draught' condition:

for a column opposite an opening:

l = 0 , (B.11b)

äëÿ êîëîíè, ðîçòàøîâàíî¿ ì³æ ïðîð³çàìè,
l – â³äñòàíü âçäîâæ îñ³ ïîëóì’ÿ äî òî÷êè íà
ãîðèçîíòàë³ s â³ä ñò³íè ïðîòèïîæåæíîãî â³ä-
ñ³êó. ßêùî äàøîê àáî áàëêîí íàä ïðîð³çîì
â³äñóòí³:

for a column between openings l is the dis-
tance along the flame axis to a point at a hori-
zontal distance s from the wall of the fire
compartment. Provided that there is no awning
or balcony above the opening:

l = s X / x , (B.11c)

äå X òà x âèçíà÷åí³ â äîäàòêó Â EN 1991-1-2. where X and x are as given in annex B of
EN 1991-1-2.

Â.2.4 Êîåô³ö³ºíò ïîãëèíàííÿ ïîëóì’ÿ B.2.4 Flame absorptivity

(1) Äëÿ óìîâè "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè
ïîâ³òðÿ" êîåô³ö³ºíò ïîãëèíàííÿ ïîëóì’ÿ àz

äîð³âíþº íóëþ.

(1) For the 'no forced draught' condition, the flame
absorptivity àz should be taken as zero.

(2) Äëÿ óìîâè "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè ïî-
â³òðÿ" êîåô³ö³ºíò ïîãëèíàííÿ ïîëóì’ÿ àz äîð³â-
íþº êîåô³ö³ºíòó âèïðîì³íþâàííÿ �z â³äïîâ³ä-
íîãî ïîëóì’ÿ, äèâ. Â.2.2.

(2) For the 'forced draught' condition, the flame
absorptivity àz should be taken as equal to the
emissivity �z of the relevant flame, see B.2.2.

Â.3 Áàëêà, íå îõîïëåíà ïîëóì’ÿì B.3 Beam not engulfed in flame

Â.3.1 Ðàä³àö³éíèé òåïëîîáì³í B.3.1 Radiative heat transfer

(1) Â öüîìó ðîçä³ë³ ïðèéíÿòî, ùî ð³âåíü íèçó
áàëêè ðîçòàøîâàíî íå íèæ÷å ð³âíÿ âåðõó ïðî-
ð³ç³â ïðîòèïîæåæíîãî â³äñ³êó.

(1) Throughout B.3 it is assumed that the level of
the bottom of the beam is not below the level of
the top of the openings in the fire compartment.

(2) Ñë³ä ðîçð³çíÿòè áàëêè, ùî ðîçòàøîâàí³
ïàðàëåëüíî çîâí³øí³é ñò³í³ ïðîòèïîæåæíîãî
â³äñ³êó, òà áàëêè, ùî ðîçòàøîâàí³ ïåðïåíäè-
êóëÿðíî äî çîâí³øíüî¿ ñò³íè ïðîòèïîæåæíîãî
â³äñ³êó (ðèñóíîê Â.5).

(2) A distinction should be made between a beam
that is parallel to the external wall of the fire com-
partment and a beam that is perpendicular to
the external wall of the fire compartment, see
figure B.5.
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a – "íåâèìóøåíà (ïðèðîäíà) òÿãà ïîâ³òðÿ"
'No forced draught' '

1 – ñò³íà âèùå òà h < 1,25w

wall above and h < 1,25w

2 – ñò³íà âèùå òà h > 1,25w àáî ñò³íà âèùå â³äñóòíÿ
wall above and h > 1,25w or no wall above

b – "øòó÷íà (ïðèìóñîâà) òÿãà ïîâ³òðÿ"
'Forced draught'

Ðèñóíîê B.5 – Áàëêà, íå îõîïëåíà ïîëóì’ÿì
Figure B.5: Beam not engulfed in flame
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(3) ßêùî áàëêà ðîçòàøîâàíà ïàðàëåëüíî çîâ-
í³øí³é ñò³í³ ïðîòèïîæåæíîãî â³äñ³êó, ñåðåäíþ
òåìïåðàòóðó ñòàëåâî¿ êîíñòðóêö³¿ Òm âèçíà÷à-
þòü ó òî÷ö³ âçäîâæ áàëêè ïðÿìî íàä öåíòðîì
ïðîð³çó. Ó öüîìó âèïàäêó ðàä³àö³éíèé òåïëî-
âèé ïîò³ê ²z â³ä ïîëóì’ÿ âèçíà÷àþòü ç âèðàçó:

(3) If the beam is parallel to the external wall of the
fire compartment, the average temperature of the
steel member Òm should be determined for a point
in the length of the beam directly above the centre
of the opening. For this case the radiative heat
flux Iz from the flame should be determined from:

I Tz z z z� � � � 4, (B.12)

äå
� z – çàãàëüíèé êîåô³ö³ºíò ôîðìè äëÿ ïîëóì’ÿ,
ðîçòàøîâàíîãî ïðÿìî ïåðåä áàëêîþ (äèâ.
Â.1.4);

where:
� z is the overall configuration factor for the flame
directly opposite the beam, see B.1.4;

�z – êîåô³ö³ºíò âèïðîì³íþâàííÿ ïîëóì’ÿ (äèâ.
Â.3.2);

�z is the flame emissivity, see B.3.2;

Òz – òåìïåðàòóðà ïîëóì’ÿ, Ê (äèâ. Â.3.3). Òz is the flame temperature from B.3.3 [K].

(4) ßêùî áàëêà ðîçòàøîâàíà ïåðïåíäèêóëÿðíî
äî çîâí³øíüî¿ ñò³íè ïðîòèïîæåæíîãî â³äñ³êó,
ñåðåäíþ òåìïåðàòóðó áàëêè âèçíà÷àþòü ó ðÿä³
òî÷îê, ùî ðîçòàøîâàí³ âçäîâæ áàëêè ÷åðåç
100 ìì. Ñåðåäíÿ òåìïåðàòóðà ñòàëåâî¿ êîíñò-
ðóêö³¿ Òm äîð³âíþº ìàêñèìàëüíîìó ç öèõ çíà-
÷åíü. Ó öüîìó âèïàäêó ðàä³àö³éíèé òåïëîâèé
ïîò³ê ²z â³ä ïîëóì’ÿ âèçíà÷àþòü ç âèðàçó:

(4) If the beam is perpendicular to the external wall
of the fire compartment, the average temperature
in the beam should be determined at a series of
points every 100 mm along the length of the beam.
The average temperature of the steel member Òm

should then be taken as the maximum of these
values. For this case the radiative heat flux ²z from
the flames should be determined from:

I Tz z m z m z n z n z� �( ), , , ,� � � � � 4, (B.13)

äå
� z m, – çàãàëüíèé êîåô³ö³ºíò ôîðìè áàëêè äëÿ
íàãð³âàííÿ â³ä ïîëóì’ÿ ñòîðîíè m (äèâ. Â.3.2);

where:
� z m, is the overall configuration factor of the beam
for heat from flames on side m, see B.3.2;

� z n, – çàãàëüíèé êîåô³ö³ºíò ôîðìè áàëêè äëÿ
íàãð³âàííÿ â³ä ïîëóì’ÿ ñòîðîíè n (äèâ. Â.3.2);

� z n, is the overall configuration factor of the beam
for heat from flames on side n, see B.3.2;

�z m, – çàãàëüíèé êîåô³ö³ºíò âèïðîì³íþâàííÿ
ïîëóì’ÿ íà ñòîðîí³ m (äèâ. Â.3.3);

�z m, is the total emissivity of the flames on side m,
see B.3.3;

�z n, – çàãàëüíèé êîåô³ö³ºíò âèïðîì³íþâàííÿ
ïîëóì’ÿ íà ñòîðîí³ n (äèâ. Â.3.3);

�z n, is the total emissivity of the flames on side n,
see B.3.3;

Òz – òåìïåðàòóðà ïîëóì’ÿ, Ê (äèâ. Â.3.4). Òz is the flame temperature [K], see B.3.4.

Â.3.2 Êîåô³ö³ºíò âèïðîì³íþâàííÿ

ïîëóì’ÿ

B.3.2 Flame emissivity

(1) ßêùî áàëêà ðîçòàøîâàíà ïàðàëåëüíî çîâ-
í³øí³é ñò³í³ ïðîòèïîæåæíîãî â³äñ³êó íàä ïðî-
ð³çîì, êîåô³ö³ºíò âèïðîì³íþâàííÿ ïîëóì’ÿ �z

âèçíà÷àþòü ç âèðàçó � äëÿ çã³äíî ç äîäàòêîì B
EN 1991-1-2, âèêîðèñòîâóþ÷è çíà÷åííÿ øè-
ðèíè ïîëóì’ÿ � íà ð³âí³ âåðõó ïðîð³ç³â. ßêùî
äàøîê àáî áàëêîí íàä ïðîð³çîì â³äñóòí³, �
âèçíà÷àþòü òàê:

(1) If the beam is parallel to the external wall of the
fire compartment, above an opening, the flame
emissivity �z should be determined from the ex-
pression for � given in annex B of EN 1991-1-2,
using a value for the flame thickness � at the level
of the top of the openings. Provided that there is
no awning or balcony above the opening� may be
taken as follows:

– äëÿ óìîâè "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè
ïîâ³òðÿ"

– for the 'no forced draught' condition:

� � 2 3h / , (B.14a)
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– äëÿ óìîâè "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè ïî-
â³òðÿ"

– for the 'forced draught' condition:

� � x, àëå (but) � � h x z/ , (B.14b)

äå h, x òà z íàâåäåí³ â äîäàòêó B EN 1991-1-2. where h, x and z are as given in annex B of
EN 1991-1-2.

(2) ßêùî áàëêà ðîçòàøîâàíà ïåðïåíäèêóëÿðíî
äî çîâí³øíüî¿ ñò³íè ïðîòèïîæåæíîãî â³äñ³êó
ì³æ äâîìà ïðîð³çàìè, çàãàëüí³ êîåô³ö³ºíòè âè-
ïðîì³íþâàííÿ ïîëóì’ÿ �z m, òà �z n, íà ñòîðîíàõ
m òà n âèçíà÷àþòü ç âèðàçó äëÿ � çã³äíî ç
äîäàòêîì B EN 1991-1-2, âèêîðèñòîâóþ÷è çíà-
÷åííÿ øèðèíè ïîëóì’ÿ � òàê:

(2) If the beam is perpendicular to the external
wall of the fire compartment, between two open-
ings, the total emissivities �z m, and �z n, of the
flames on sides m and n should be determined
from the expression for � given in annex B of
EN 1991-1-2 using a value for the flame thickness
� as follows:

– äëÿ ñòîðîíè m : – for side m :

� ��
�
� i
i

m

1

, (B.15a)

– äëÿ ñòîðîíè n: – for side n:

� ��
�
� i
i

n

1

, (B.15b)

äå
m – ê³ëüê³ñòü ïðîð³ç³â íà ñòîðîí³ m;

where:
m is the number of openings on side m;

n – ê³ëüê³ñòü ïðîð³ç³â íà ñòîðîí³ n; n is the number of openings on side n;

� i – øèðèíà ïîëóì’ÿ äëÿ ³-ãî ïðîð³çó. � i is the flame thickness for opening i.

(3) Øèðèíó ïîëóì’ÿ � i âèçíà÷àþòü òàê: (3) The flame thickness � i should be taken as
follows:

– äëÿ óìîâè "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè
ïîâ³òðÿ"

– for the 'no forced draught' condition:

� i iw� , (B.16a)

– äëÿ óìîâè "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè ïî-
â³òðÿ"

– for the 'forced draught' condition:

� i iw s� �0 4, , (B.16b)

äå
wi – øèðèíà ïðîð³çó;

where:
wi is the width of the opening;

s – â³äñòàíü â³ä ñò³íè ïðîòèïîæåæíîãî â³äñ³êó
äî òî÷êè áàëêè, ÿêà ðîçãëÿäàºòüñÿ (ðèñóíîê
Â.5).

s is the horizontal distance from the wall of the fire
compartment to the point under consideration on
the beam, see figure B.5.

Â.3.3 Òåìïåðàòóðà ïîëóì’ÿ B.3.3 Flame temperature

(1) Òåìïåðàòóðó ïîëóì’ÿ Òz ïðèéìàþòü ÿê
òåìïåðàòóðó íà îñ³ ïîëóì’ÿ, ùî âèçíà÷åíà ç
âèðàçó äëÿ Òz çã³äíî ç äîäàòêîì Â EN 1991-1-2
äëÿ óìîâ "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè ïî-
â³òðÿ" àáî "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè ïîâ³òðÿ"
â³äïîâ³äíî, íà â³äñòàí³ l â³ä ïðîð³çó, âèì³ðÿí³é
âçäîâæ îñ³ ïîëóì’ÿ, òàê:

(1) The flame temperature Òz should be taken
as the temperature at the flame axis obtained
from the expression for Òz given in annex B of
EN 1991-1-2, for the 'no forced draught' or 'forced
draught' condition as appropriate, at a distance l

from the opening, measured along the flame axis,
as follows:
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– äëÿ óìîâè "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè
ïîâ³òðÿ":

– for the 'no forced draught' condition:

l = h / 2 , (B.17a)

– äëÿ óìîâè "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè ïî-
â³òðÿ":
äëÿ áàëêè, ùî ðîçòàøîâàíà ïàðàëåëüíî
çîâí³øí³é ñò³í³ ïðîòèïîæåæíîãî â³äñ³êó íàä
ïðîð³çîì:

– for the 'forced draught' condition:

for a beam parallel to the external wall of the
fire compartment, above an opening:

l = 0 , (B.17b)

äëÿ áàëêè, ùî ðîçòàøîâàíà ïåðïåíäèêó-
ëÿðíî äî çîâí³øíüî¿ ñò³íè ïðîòèïîæåæíîãî
â³äñ³êó ì³æ ïðîð³çàìè l – â³äñòàíü âçäîâæ îñ³
ïîëóì’ÿ äî òî÷êè íà ãîðèçîíòàë³ s â³ä ñò³íè
ïðîòèïîæåæíîãî â³äñ³êó. ßêùî äàøîê àáî
áàëêîí íàä ïðîð³çîì â³äñóòí³:

for a beam perpendicular to the external wall of
the fire compartment, between openings l is
the distance along the flame axis to a point at a
horizontal distance s from the wall of the fire
compartment. Provided that there is no awning
or balcony above the opening:

l = s X / x , (B.17c)

äå X òà x âèçíà÷åí³ â äîäàòêó Â EN 1991-1-2. where X and x are as given in annex B of
EN 1991-1-2.

Â.3.4 Êîåô³ö³ºíò ïîãëèíàííÿ ïîëóì’ÿ B.3.4 Flame absorptivity

(1) Äëÿ óìîâè "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè
ïîâ³òðÿ" êîåô³ö³ºíò ïîãëèíàííÿ ïîëóì’ÿ az

äîð³âíþº íóëþ.

(1) For the 'no forced draught' condition, the flame
absorptivity az should be taken as zero.

(2) Äëÿ óìîâè "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè
ïîâ³òðÿ" êîåô³ö³ºíò ïîãëèíàííÿ ïîëóì’ÿ az äî-
ð³âíþº êîåô³ö³ºíòó âèïðîì³íþâàííÿ �z â³äïî-
â³äíîãî ïîëóì’ÿ (äèâ. Â.3.2).

(2) For the `forced draught’ condition, the flame
absorptivity az should be taken as equal to the
emissivity �z of the relevant flame, see B.3.2.

Â.4 Êîëîíà, îõîïëåíà ïîëóì’ÿì B.4 Column engulfed in flame

(1) Ðàä³àö³éíèé òåïëîâèé ïîò³ê ²z â³ä ïîëóì’ÿ
âèçíà÷àþòü ç âèðàçó:

(1) The radiative heat flux ²z from the flames
should be determined from:

I
I I d I I d

d d
z

z z z z�
� � �

�

( ) ( )

( )

, , , ,1 2 1 3 4 2

1 22
, (B.18)

Òóò With

I C Tz z z, ,1 1 1
4� � � ;

I C Tz z z, ,2 2 2
4� � � ;

I C Tz z î, ,3 3 3
4� � � ;

I C Tz z z, ,4 4 4
4� � � ,

äå
Iz,i – ðàä³àö³éíèé òåïëîâèé ïîò³ê â³ä ïîëóì’ÿ äî
³-¿ ãðàí³ êîëîíè;

where:
Iz,i is the radiative heat flux from the flame to col-
umn face i;

�z i, – êîåô³ö³ºíò âèïðîì³íþâàííÿ ïîëóì’ÿ ³-¿
ãðàí³ êîëîíè;

�z i, is the emissivity of the flames with respect
to face i of the column;

i – ïîçíàêà ãðàí³ êîëîíè 1, 2, 3 àáî 4; i is the column face indicator 1, 2, 3 or 4;
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Ci – êîåô³ö³ºíò çàõèñòó ³-¿ ïîâåðõí³ êîíñòðóêö³¿
(äèâ. B.1.4);

Ci is the protection coefficient of member face i,
see B.1.4;

Tz – òåìïåðàòóðà ïîëóì’ÿ, Ê; Tz is the flame temperature [K];

To – òåìïåðàòóðà ïîëóì’ÿ â ïðîð³ç³, Ê, çã³äíî ç
äîäàòêîì B EN 1991-1-2.

To is the flame temperature at the opening [K]
from annex B of EN 1991-1-2.

(2) Êîåô³ö³ºíò âèïðîì³íþâàííÿ ïîëóì’ÿ �z i,
äëÿ ãðàíåé 1, 2, 3 òà 4 êîëîíè âèçíà÷àþòü ç
âèðàçó � çã³äíî ç äîäàòêîì Â EN 1991-1-2,
âèêîðèñòîâóþ÷è øèðèíó ïîëóì’ÿ � , ùî äîð³â-
íþº ðîçì³ðó� i , ÿêèé â³äïîâ³äàº ³-é ãðàí³ êîëîíè
íà ðèñóíêó Â.6.

(2) The emissivity of the flames �z i, for each of the
faces 1, 2, 3 and 4 of the column should be deter-
mined from the expression for � given in annex B
of EN 1991-1-2, using a flame thickness� equal to
the dimension � i indicated in figure B.6 corre-
sponding to face i of the column.

(3) Äëÿ óìîâè "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè
ïîâ³òðÿ" âèêîðèñòîâóþòü çíà÷åííÿ � i íà ð³âí³
âåðõó ïðîð³çó (ðèñóíîê Â.6(à).

(3) For the 'no forced draught' condition the values
of � i at the level of the top of the opening should
be used, see figure B.6(a).

(4) Äëÿ óìîâè "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè
ïîâ³òðÿ", ÿêùî â³ñü ïîëóì’ÿ òà â³ñü êîëîíè
ïåðåòèíàþòüñÿ íèæ÷å ð³âíÿ âåðõó ïðîð³çó,
âèêîðèñòîâóþòü çíà÷åííÿ � i íà ð³âí³ ïðîð³çó
ïåðåòèíó îñåé (ðèñóíîê Â.6(b)(1). ²íàêøå âè-
êîðèñòîâóþòü çíà÷åííÿ � i íà ð³âí³ âåðõó ïðî-
ð³çó (ðèñóíîê Â.6(b)(2), îêð³ì òîãî, êîëè � 4 0�
íà öüîìó ð³âí³, âèêîðèñòîâóþòü çíà÷åííÿ íà
ð³âí³, äå � 4 0� .

(4) For the 'forced draught' condition, if the level of
the intersection of the flame axis and the column
centreline is below the level of the top of the open-
ing, the values of� i at the level of the intersection
should be used, see figure B.6(b)(1). Otherwise
the values of � i at the level of the top of the open-
ing should be used, see figure B.6(b)(2), except
that if � 4 0� at this level, the values at the level
where � 4 0� should be used.

(5) Òåìïåðàòóðó ïîëóì’ÿ Òz ïðèéìàþòü ÿê
òåìïåðàòóðó íà îñ³ ïîëóì’ÿ, ùî âèçíà÷åíà ç
âèðàçó äëÿ Òz çã³äíî ç äîäàòêîì Â EN 1991-1-2
äëÿ óìîâ "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè ïî-
â³òðÿ" àáî "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè ïîâ³òðÿ"
â³äïîâ³äíî, íà â³äñòàí³ l â³ä ïðîð³çó, âèì³ðÿí³é
âçäîâæ îñ³ ïîëóì’ÿ:

(5) The flame temperature Òz should be taken as
the temperature at the flame axis obtained from
the expression for Òz given in annex B of EN
1991-1-2 for the `no forced draught’ or `forced
draught’ condition as appropriate, at a distance l

from the opening, measured along the flame axis,
as follows:

– äëÿ óìîâè "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè
ïîâ³òðÿ":

– for the 'no forced draught' condition:

l = h / 2 , (B.19a)

– äëÿ óìîâè "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè ïî-
â³òðÿ" l – â³äñòàíü âçäîâæ îñ³ ïîëóì’ÿ äî
ð³âíÿ, äå âèì³ðþþòü � i . ßêùî äàøîê àáî
áàëêîí íàä ïðîð³çîì â³äñóòí³:

– for the 'forced draught' condition, l is the dis-
tance along the flame axis to the level where
� i is measured. Provided that there is no bal-
cony or awning above the opening:

l � �( , ) /� 3 10 5d X x , (B.19b)

àëå l � 0 5, /h X z but l � 0 5, /h X z

äå h, X, x òà z âèçíà÷åí³ â äîäàòêó Â
EN 1991-1-2.

where h, X, x and z are as given in annex B of
EN 1991-1-2.

(6) Êîåô³ö³ºíò ïîãëèíàííÿ ïîëóì’ÿ àz âèçíà-
÷àþòü ç âèðàçó:

(6) The absorptivity àz of the flames should be
determined from:

az
z z z�

� �� � �, , ,1 2 3

3
, (B.20)

äå �z,1 , �z,2 òà �z,3 – êîåô³ö³ºíòè ïîãëèíàííÿ
ïîëóì’ÿ äëÿ ãðàíåé êîëîíè 1, 2 òà 3.

where�z,1 ,�z,2 and�z,3 are the emissivities of the
flame for column faces 1, 2, and 3.
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a – óìîâà "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè ïîâ³òðÿ"
'No forced draught' condition

1) Â³ñü ïîëóì’ÿ ïåðåòèíàº â³ñü êîëîíè íèæ÷å âåðõó ïðîð³çó
Flame axis intersects column axis below top of opening

b – óìîâà "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè ïîâ³òðÿ"
'Forced draught' condition

2) Â³ñü ïîëóì’ÿ ïåðåòèíàº â³ñü êîëîíè íàä âåðõîì ïðîð³çó
Flame axis intersects column axis above top of opening

Ðèñóíîê B.6 – Êîëîíà, îõîïëåíà ïîëóì’ÿì
Figure B.6 – Column engulfed in flame
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Â.5 Áàëêà, ùî ïîâí³ñòþ àáî ÷àñòêîâî
îõîïëåíà ïîëóì’ÿì

B.5 Beam fully or partially engulfed in flame

Â.5.1 Ðàä³àö³éíèé òåïëîîáì³í B.5.1 Radiative heat transfer

Â.5.1.1 Çàãàëüí³ âèìîãè B.5.1.1 General

(1) Â öüîìó ðîçä³ë³ ïðèéíÿòî, ùî ð³âåíü íèçó
áàëêè ðîçòàøîâàíî íå íèæ÷å ð³âíÿ âåðõó
ñóñ³äí³õ ïðîð³ç³â ïðîòèïîæåæíîãî â³äñ³êó.

(1) Throughout B.5 it is assumed that the level of
the bottom of the beam is not below the level of
the top of the adjacent openings in the fire com-
partment.

(2) Ñë³ä ðîçð³çíÿòè áàëêè, ùî ðîçòàøîâàí³
ïàðàëåëüíî çîâí³øí³é ñò³í³ ïðîòèïîæåæíîãî
â³äñ³êó, òà áàëêè, ùî ðîçòàøîâàí³ ïåðïåíäè-
êóëÿðíî äî çîâí³øíüî¿ ñò³íè ïðîòèïîæåæíîãî
â³äñ³êó (ðèñóíîê Â.7).

(2) A distinction should be made between a beam
that is parallel to the external wall of the fire com-
partment and a beam that is perpendicular to
the external wall of the fire compartment, see
figure B.7.

(3) ßêùî áàëêà ðîçòàøîâàíà ïàðàëåëüíî çîâ-
í³øí³é ñò³í³ ïðîòèïîæåæíîãî â³äñ³êó, ñåðåäíþ
òåìïåðàòóðó ñòàëåâî¿ êîíñòðóêö³¿ Òm âèçíà÷à-
þòü ó òî÷ö³ âçäîâæ áàëêè ïðÿìî íàä öåíòðîì
ïðîð³çó.

(3) If the beam is parallel to the external wall of
the fire compartment, its average temperature Òm

should be determined for a point in the length of
the beam directly above the centre of the opening.

(4) ßêùî áàëêà ðîçòàøîâàíà ïåðïåíäèêóëÿðíî
äî çîâí³øíüî¿ ñò³íè ïðîòèïîæåæíîãî â³äñ³êó,
ñåðåäíþ òåìïåðàòóðó áàëêè âèçíà÷àþòü ó ðÿä³
òî÷îê, ùî ðîçòàøîâàí³ âçäîâæ áàëêè ÷åðåç
100 ìì. Ñåðåäíÿ òåìïåðàòóðà ñòàëåâî¿ êîí-
ñòðóêö³¿ Òm äîð³âíþº ìàêñèìàëüíîìó ç öèõ
çíà÷åíü.

(4) If the beam is perpendicular to the external
wall of the fire compartment, the value of the
average temperature should be determined at a
series of points every 100 mm along the length of
the beam. The maximum of these values should
then be adopted as the average temperature of
the steel member Òm.

(5) Ðàä³àö³éíèé òåïëîâèé ïîò³ê ²z â³ä ïîëóì’ÿ
âèçíà÷àþòü ç âèðàçó:

(5) The radiative heat flux ²z from the flame should
be determined from:

I
I I d I I d

d d
z

z z z z�
� � �

�

( ) ( )

( )

, , , ,1 2 1 3 4 2

1 22
, (B.21)

äå
Iz,i – ðàä³àö³éíèé òåïëîâèé ïîò³ê â³ä ïîëóì’ÿ äî
³-¿ ãðàí³ êîëîíè;

where:
Iz,i is the radiative heat flux from the flame to
column face i;

i – ïîçíàêà ãðàí³ êîëîíè 1, 2, 3 àáî 4. i is the column face indicator 1, 2, 3 or 4.
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a – óìîâà "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè ïîâ³òðÿ"
'No forced draught' condition

1) áàëêà ïåðïåíäèêóëÿðíî äî ñò³íè
Beam perpendicular to wall

2) áàëêà ïàðàëåëüíî ñò³í³
Beam parallel to wall

3) âåðøèíà ïîëóì’ÿ íèæ÷å âåðõó áàëêè
Top of flame below top of beam

4) áàëêà ïðèëåãëà äî ñò³íè
Beam immediately adjacent to wall

b – óìîâà "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè ïîâ³òðÿ"
'Forced draught' condition

1) áàëêà íå ïðèëåãëà äî ñò³íè 2) áàëêà ïðèëåãëà äî ñò³íè

Ðèñóíîê B.7 – Áàëêà, îõîïëåíà ïîëóì’ÿì
Figure B.7 – Beam engulfed in flame
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Â.5.1.2 Óìîâà "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè

ïîâ³òðÿ"

B.5.1.2 'No forced draught' condition

(1) Äëÿ óìîâè "íåâèìóøåíî¿ (ïðèðîäíî¿) òÿãè
ïîâ³òðÿ" ðîçð³çíÿþòü âèïàäêè, êîëè âåðøèíà
ïîëóì’ÿ âèùå ð³âíÿ âåðõó áàëêè òà êîëè âåð-
øèíà ïîëóì’ÿ íèæ÷å öüîãî ð³âíÿ.

(1) For the ºno forced draughtº condition, a dis-
tinction should be made between those cases
where the top of the flame is above the level of the
top of the beam and those where it is below this
level.

(2) ßêùî âåðøèíà ïîëóì’ÿ âèùå ð³âíÿ âåðõó
áàëêè, çàñòîñîâóþòü òàê³ ôîðìóëè:

(2) If the top of the flame is above the level of the
top of the beam the following equations should be
applied:

I C Tz z o, ,1 1 1
4� � � , (B.22a)

I C Tz z z, , ,2 2 2 2
4� � � , (B.22b)

I C T Tz z z z, , , ,( ) /3 3 3 1
4

2
4 2� �� � , (B.22c)

I C T Tz z z z, , , ,( ) /4 4 4 1
4

2
4 2� �� � , (B.22d)

äå
Iz,i – êîåô³ö³ºíò âèïðîì³íþâàííÿ ïîëóì’ÿ ³-¿
ãðàí³ êîëîíè (äèâ. B.5.2);

where:
Iz,i is the emissivity of the flame with respect to
face i of the beam, see B.5.2;

To – òåìïåðàòóðà â ïðîð³ç³, Ê, çã³äíî ç äîäàòêîì
B EN 1991-1-2;

To is the temperature at the opening [K] from
annex B of EN 1991-1-2;

Tz,1 – òåìïåðàòóðà ïîëóì’ÿ, Ê, çã³äíî ç äîäàò-
êîì B EN 1991-1-2, ð³âåíü íèçó áàëêè;

Tz,1 is the flame temperature [K] from annex B of
EN 1991-1-2, level with the bottom of the beam;

Tz,2 – òåìïåðàòóðà ïîëóì’ÿ, Ê, çã³äíî ç äî-
äàòêîì B EN 1991-1-2, ð³âåíü âåðõó áàëêè.

Tz,2 is the flame temperature [K] from annex B of
EN 1991-1-2, level with the top of the beam.

(3) Äëÿ áàëêè, ùî ðîçòàøîâàíà ïàðàëåëüíî
çîâí³øí³é ñò³í³ ïðîòèïîæåæíîãî â³äñ³êó, Ñ4

äîð³âíþº íóëþ, ÿêùî áàëêà áåçïîñåðåäíüî
ïðèëåãëà äî ñò³íè (ðèñóíîê Â.7).

(3) In the case of a beam parallel to the external
wall of the fire compartment C4 may be taken as
zero if the beam is immediately adjacent to the
wall, see figure B.7.

(4) ßêùî âåðøèíà ïîëóì’ÿ íèæ÷å ð³âíÿ âåðõó
áàëêè, çàñòîñîâóþòü òàê³ ôîðìóëè:

(4) If the top of the flame is below the level of
the top of the beam the following equations
should be applied:

I C Tz z o, ,1 1 1
4� � � , (B.23a)

Iz,2 0� , (B.23b)

I h d C T Tz z z z x, , ,( / ) ( ) /3 2 3 3 1
4 4 2� �� � , (B.23c)

I h d C T Tz z z z x, , ,( / ) ( ) /4 2 4 4 1
4 4 2� �� � , (B.23d)

äå
Tx – òåìïåðàòóðà ÿçèêà ïîëóì’ÿ, 813 Ê;

where:
Tx is the flame temperature at the flame tip
[813 K];

hz – âèñîòà ÿçèêà ïîëóì’ÿ âèùå íèçó áàëêè. hz is the height of the top of the flame above the
bottom of the beam.
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Â.5.1.3 Óìîâà "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè

ïîâ³òðÿ"

B.5.1.3 'Forced draught' condition

(1) Äëÿ óìîâè "øòó÷íî¿ (ïðèìóñîâî¿) òÿãè ïî-
â³òðÿ" ñåðåä áàëîê, ùî ðîçòàøîâàí³ ïàðà-
ëåëüíî çîâí³øí³é ñò³í³ ïðîòèïîæåæíîãî â³äñ³êó,
ðîçð³çíÿþòü ñóì³æí³ òà íå ñóì³æí³ ç³ ñò³íîþ.

(1) For the 'forced draught' condition, in the case
of beams parallel to the external wall of the fire
compartment a distinction should be made be-
tween those immediately adjacent to the wall and
those not immediately adjacent to it.

Ïðèì³òêà. Çîáðàæåííÿ íàâåäåíî íà ðèñóíêó Â.7. Note: Illustrations are given in figure B.7.

(2) Äëÿ áàëêè, ùî ðîçòàøîâàíà ïàðàëåëüíî
ñò³í³, àëå íå ñóì³æíà ç íåþ àáî áàëêè, ùî ðîç-
òàøîâàíà ïåðïåíäèêóëÿðíî äî ñò³íè, çàñòîñî-
âóþòü òàê³ ôîðìóëè:

(2) For a beam parallel to the wall, but not imme-
diately adjacent to it, or for a beam perpendicular
to the wall the following equations should be ap-
plied:

I C Tz z o, ,1 1 1
4� � � , (B.24a)

I C Tz z z, , ,2 2 2 2
4� � � , (B.24b)

I C T Tz z z z, , , ,( ) /3 3 3 1
4

2
4 2� �� � , (B.24c)

I C T Tz z z z, , , ,( ) /4 4 4 1
4

2
4 2� �� � , (B.24d)

(3) Äëÿ áàëêè, ùî ðîçòàøîâàíà ïàðàëåëüíî
ñò³í³ òà ñóì³æíà ç íåþ, ëèøå íèæíÿ ïîëèöÿ
ðîçãëÿäàºòüñÿ ÿê îõîïëåíà ïîëóì’ÿì, à îäía ç³
ñòîð³í òà âåðõ áàëêè çàçíàþòü ðàä³àö³éíîãî
òåïëîîáì³íó ç âåðõíüîþ ïîâåðõíåþ ïîëóì’ÿ
(ðèñóíîê Â.7(b)(2). Òàêèì ÷èíîì:

(3) If the beam is parallel to the wall and immedi-
ately adjacent to it, only the bottom face should be
taken as engulfed in flame but one side and the
top should be taken as exposed to radiative heat
transfer from the upper surface of the flame, see
figure B.7(b)(2). Thus:

I C Tz z o, ,1 1 1
4� � � , (B.25a)

I C Tz z z z, , , ,2 2 2 2 2
4� � � � , (B.25b)

I C T Tz z z z z, , , , ,( ) /3 3 3 3 1
4

2
4 2� �� � � , (B.25c)

Iz,4 0� , (B.25d)

äå � z i, – êîåô³ö³ºíò ôîðìè ³-¿ ãðàí³ áàëêè äëÿ
âåðõíüî¿ ïîâåðõí³ ïîëóì’ÿ çã³äíî ç äîäàòêîì G
EN 1991-1-2.

where � z i, is the configuration factor relative to
the upper surface of the flame, for face i of the
beam, from annex G of EN 1991-1-2.

Â.5.2 Êîåô³ö³ºíò âèïðîì³íþâàííÿ

ïîëóì’ÿ

B.5.2 Flame emissivity

(1) Êîåô³ö³ºíò âèïðîì³íþâàííÿ ïîëóì’ÿ�z i, äëÿ
êîæíî¿ ç ãðàíåé 1, 2, 3 òà 4 áàëêè âèçíà÷àþòü ç
âèðàçó � çã³äíî ç äîäàòêîì Â EN 1991-1-2,
âèêîðèñòîâóþ÷è øèðèíó ïîëóì’ÿ � , ùî äîð³â-
íþº ðîçì³ðó � i , ÿêèé â³äïîâ³äàº ³-é ãðàí³ áàëêè
íà ðèñóíêó Â.7.

(1) The emissivity of the flame �z i, for each of the
faces 1, 2, 3 and 4 of the beam should be deter-
mined from the expression for � given in annex B
of EN 1991-1-2, using a flame thickness � equal
to the dimension � i indicated in figure B.7 corre-
sponding to face i of the beam.

Â.5.3 Êîåô³ö³ºíò ïîãëèíàííÿ ïîëóì’ÿ B.5.3 Flame absorptivity

(1) Êîåô³ö³ºíò ïîãëèíàííÿ ïîëóì’ÿ àz âèçíà-
÷àþòü ç âèðàçó:

(1) The absorptivity of the flame àz should be de-
termined from:

a ez
h� � �1 0 3, . (B.26)
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ÄÎÄÀÒÎÊ Ñ
(äîâ³äêîâèé)

ANNEX C
[informative]

ÍÅÐÆÀÂ²Þ×À ÑÒÀËÜ STAINLESS STEEL

Ñ.1 Çàãàëüí³ âèìîãè C.1 General

(1) Â öüîìó äîäàòêó íàâåäåíî òåïëîô³çè÷í³
òà ìåõàí³÷í³ âëàñòèâîñò³ íåðæàâ³þ÷èõ ñòàëåé
1.4301, 1.4401, 1.4571, 1.4003 òà 1.4462.

(1) The thermal and mechanical properties of
following stainless are given in this annex:
1.4301, 1.4401, 1.4571, 1.4003 and 1.4462.

Ïðèì³òêà. Äëÿ ³íøèõ íåðæàâ³þ÷èõ ñòàëåé çã³äíî ç
EN 1993-1-4 ìîæíà ïðèéíÿòè ìåõàí³÷í³ âëàñòèâîñò³,
ùî íàâåäåí³ â 3.2. Òåïëîô³çè÷í³ âëàñòèâîñò³ ìîæíà
ïðèéíÿòè çã³äíî ç öèì äîäàòêîì.

Note: For other stainless steels according to
EN 1993-1-4 the mechanical properties given in 3.2
may be used. The thermal properties may be taken
from this annex.

(2) Çíà÷åííÿ ìåõàí³÷íèõ âëàñòèâîñòåé, ùî
íàâåäåí³ â öüîìó äîäàòêó, ïðèéìàþòü ÿê õà-
ðàêòåðèñòè÷í³.

(2) The values of material properties given in this
annex should be treated as characteristic.

(3) Ìåõàí³÷í³ âëàñòèâîñò³ ñòàë³ çà òåìïåðàòóðè
20 °Ñ ïðèéìàþòü òàê³, ùî íàâåäåí³ â EN 1993-1-4
äëÿ ðîçðàõóíêó çà íîðìàëüíî¿ òåìïåðàòóðè.

(3) The mechanical properties of steel at 20 °C
should be taken as those given in EN 1993-1-4 for
normal temperature design.

Ñ.2 Ìåõàí³÷í³ âëàñòèâîñò³ ñòàë³ C.2 Mechanical properties of steel

Ñ.2.1 Ì³öí³ñòü òà äåôîðìàö³éí³

âëàñòèâîñò³

C.2.1 Strength and deformation properties

(1) Äëÿ øâèäêîñòåé íàãð³âàííÿ â³ä 2 K/õâ äî
50 K/õâ ì³öí³ñòü òà äåôîðìàö³éí³ âëàñòèâîñò³
íåðæàâ³þ÷î¿ ñòàë³ çà ï³äâèùåíèõ òåìïåðàòóð
âèçíà÷àþòü ç ä³àãðàìè "íàïðóæåííÿ-äåôîðìà-
ö³¿", ùî íàâåäåíà íà ðèñóíêó Ñ.1.

(1) For heating rates between 2 and 50 K/min, the
strength and deformation properties of stainless
steel at elevated temperatures should be ob-
tained from the stress-strain relationship given in
figure C.1.

Ïðèì³òêà. Äëÿ ïðàâèë öüîãî ñòàíäàðòó ïðèéíÿòî,
ùî ðåæèìè íàãð³âàííÿ çíèæóþòüñÿ ó âèçíà÷åíèõ
ìåæàõ.

Note: For the rules of this standard it is assumed that
the heating rates fall within the specified limits.

(2) Öþ ä³àãðàìó âèêîðèñòîâóþòü äëÿ âèçíà-
÷åííÿ îïîðó íà ðîçòÿã, ñòèñê, ä³¿ ìîìåíòó òà
ïîïåðå÷íî¿ ñèëè.

(2) This relationship should be used to determine
the resistances to tension, compression, moment
or shear.

(3) Òàáëèöÿ Ñ.1 âêàçóº êîåô³ö³ºíòè çíèæåííÿ
â³äíîñíî â³äïîâ³äíîãî çíà÷åííÿ äëÿ 20 °Ñ äëÿ
ä³àãðàìè "íàïðóæåííÿ-äåôîðìàö³¿" äåê³ëüêîõ
íåðæàâ³þ÷èõ ñòàëåé çà ï³äâèùåíî¿ òåìïåðà-
òóðè òàê:

(3) Table C.1 gives reduction factors, relative to
the appropriate value at 20 °C, for the stress-
strain relationship of several stainless steels at
elevated temperatures as follows:

– íàõèë ë³í³éíî¿ ïðóæíî¿ ã³ëêè â³äíîñíî íà-
õèëó çà òåìïåðàòóðè 20 °Ñ:

– slope of linear elastic range, relative to slope at
20 °C:

k E EE a a, , /� �� ,

– óìîâíà ãðàíèöÿ òåêó÷îñò³ â³äíîñíî ãðàíèö³
òåêó÷îñò³ çà òåìïåðàòóðè 20 °Ñ:

– proof strength, relative to yield strength at
20 °C:

k f fp p y0 2 0 2, , , , /� �� ,

– ãðàíèöÿ ì³öíîñò³ íà ðîçðèâ â³äíîñíî ãðàíèö³
ì³öíîñò³ íà ðîçðèâ çà òåìïåðàòóðè 20 °Ñ:

– tensile strength, relative to tensile strength at
20 °C:

k f fu u u, , /� �� .
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(4) Äëÿ âèêîðèñòàííÿ ñïðîùåíèõ ðîçðàõóíêî-
âèõ ìåòîä³â òàáëèöÿ Ñ.1 âñòàíîâëþº ïîïðà-
âî÷íèé êîåô³ö³ºíò k 2%,� âèçíà÷åííÿ ãðàíèö³
òåêó÷îñò³:

(4) For the use of simple calculation methods
table C.1 gives the correction factor k 2%,� for the
determination of the yield strength using:

f f k f fy p u p, , , %, , , ,( )� � � � �� � �0 2 2 0 2 . (C.1)

(5) Äëÿ âèêîðèñòàííÿ óòî÷íåíèõ ðîçðàõóíêî-
âèõ ìåòîä³â òàáëèöÿ Ñ.2 âñòàíîâëþº äîäàòêîâ³
çíà÷åííÿ äëÿ ä³àãðàìè "íàïðóæåííÿ-äåôîðìà-
ö³¿" äåê³ëüêîõ íåðæàâ³þ÷èõ ñòàëåé çà ï³äâè-
ùåíî¿ òåìïåðàòóðè òàê:

(5) For the use of advanced calculation methods
table C.2 gives additional values for the stress-
strain relationship of several stainless steels at
elevated temperatures as follows:

– íàõèë óìîâíî¿ ãðàíèö³ òåêó÷îñò³ â³äíîñíî
íàõèëó çà òåìïåðàòóðè 20 °Ñ:

– slope at proof strength, relative to slope at
20 °C:

k E EEct ct a, , /� �� ,

– ãðàíè÷íà äåôîðìàö³ÿ: – ultimate strain:

� �u, .

C.2.2 Ãóñòèíà C.2.2 Unit mass

(1) Ãóñòèíó ñòàë³ �a ââàæàþòü íåçàëåæíîþ â³ä
òåìïåðàòóðè ñòàë³. Ïðèéíÿòî òàêå çíà÷åííÿ:

�a = 7850 êã/ì3.

(1) The unit mass of steel �a may be considered
to be independent of the steel temperature. The
following value may be taken:
�a = 7850 kg/m3.
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fu,� – ãðàíèöÿ ì³öíîñò³ íà ðîçðèâ is tensile strength; f p0 2, ,� – óìîâíà ãðàíèöÿ òåêó÷îñò³ äëÿ 0,2 % ïëàñ-

òè÷íî¿ äåôîðìàö³¿ (is the proof strength at 0.2 % plastic strain); Ea,� – íàõèë ë³í³éíî¿ ïðóæíî¿ ã³ëêè (is the

slope of the linear elastic range); Ect ,� – íàõèë äëÿ óìîâíî¿ ãðàíèö³ òåêó÷îñò³ (is the slope at proof strength);

� �c, – ïîâíà äåôîðìàö³ÿ äëÿ óìîâíî¿ ãðàíèö³ òåêó÷îñò³ (is the total strain at proof strength); � �u, – ãðàíè÷íà

äåôîðìàö³ÿ (is the ultimate strain).

Ðèñóíîê C.1 – Ä³àãðàìà "íàïðóæåííÿ-äåôîðìàö³¿" äëÿ íåðæàâ³þ÷î¿ ñòàë³ çà ï³äâèùåíî¿

òåìïåðàòóðè

Figure C.1 – Stress-strain relationship for stainless steel at elevated temperatures

arymarenko
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Òàáëèöÿ C.1 – Êîåô³ö³ºíòè äëÿ âèçíà÷åííÿ äåôîðìàö³¿ òà æîðñòêîñò³ çà ï³äâèùåíî¿ òåìïåðàòóðè
Table C.1: Factors for determination of strain and stiffness of stainless steel at elevated temperatures

Òåìïåðàòóðà
ñòàë³
Steel

Temperature
�a

Êîåô³ö³ºíò çíèæåííÿ
(â³äíîñíî Ea) äëÿ
íàõèëó ë³í³éíî¿
ïðóæíî¿ ã³ëêè

Reduction factor
(relative to Ea) for the

slope of the linear
elastic range

k E EE a a, , /� ��

Êîåô³ö³ºíò
çíèæåííÿ (â³äíîñíî

fy) äëÿ óìîâíî¿
ãðàíèö³ òåêó÷îñò³
Reduction factor
(relative to fy) for

proof strength
k f fp p y0 2 0 2, , , , /� ��

Êîåô³ö³ºíò
çíèæåííÿ (â³äíîñíî

fu) äëÿ ãðàíèö³
ì³öíîñò³ íà ðîçðèâ

Reduction factor
(relative to fu) for ten-

sile strength
k f fu u u, , /� ��

Êîåô³ö³ºíòè äëÿ
âèçíà÷åííÿ

ãðàíèö³ òåêó÷îñò³
Factor for determi-
nation of the yield

strength

fy,�

k 2%,�

Ìàðêà (Grade) 1.4301

20 1,00 1,00 1,00 0,26

100 0,96 0,82 0,87 0,24

200 0,92 0,68 0,77 0,19

300 0,88 0,64 0,73 0,19

400 0,84 0,60 0,72 0,19

500 0,80 0,54 0,67 0,19

600 0,76 0,49 0,58 0,22

700 0,71 0,40 0,43 0,26

800 0,63 0,27 0,27 0,35

900 0,45 0,14 0,15 0,38

1000 0,20 0,06 0,07 0,40

1100 0,10 0,03 0,03 0,40

1200 0,00 0,00 0,00 0,40

Ìàðêà (Grade) 1.4401 / 1.4404

20 1,00 1,00 1,00 0,24

100 0,96 0,88 0,93 0,24

200 0,92 0,76 0,87 0,24

300 0,88 0,71 0,84 0,24

400 0,84 0,66 0,83 0,21

500 0,80 0,63 0,79 0,20

600 0,76 0,61 0,72 0,19

700 0,71 0,51 0,55 0,24

800 0,63 0,40 0,34 0,35

900 0,45 0,19 0,18 0,38

1000 0,20 0,10 0,09 0,40

1100 0,10 0,05 0,04 0,40

1200 0,00 0,00 0,00 0,40

Ìàðêà (Grade) 1.4571

20 1,00 1,00 1,00 0,25

100 0,96 0,89 0,88 0,25

200 0,92 0,83 0,81 0,25

300 0,88 0,77 0,80 0,24

400 0,84 0,72 0,80 0,22
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Òåìïåðàòóðà
ñòàë³
Steel

Temperature
�a

Êîåô³ö³ºíò çíèæåííÿ
(â³äíîñíî Ea) äëÿ
íàõèëó ë³í³éíî¿
ïðóæíî¿ ã³ëêè

Reduction factor
(relative to Ea) for the

slope of the linear
elastic range

k E EE a a, , /� ��

Êîåô³ö³ºíò
çíèæåííÿ (â³äíîñíî

fy) äëÿ óìîâíî¿
ãðàíèö³ òåêó÷îñò³
Reduction factor
(relative to fy) for

proof strength
k f fp p y0 2 0 2, , , , /� ��

Êîåô³ö³ºíò
çíèæåííÿ (â³äíîñíî

fu) äëÿ ãðàíèö³
ì³öíîñò³ íà ðîçðèâ

Reduction factor
(relative to fu) for ten-

sile strength
k f fu u u, , /� ��

Êîåô³ö³ºíòè äëÿ
âèçíà÷åííÿ

ãðàíèö³ òåêó÷îñò³
Factor for determi-
nation of the yield

strength

fy,�

k 2%,�

500 0,80 0,69 0,77 0,21

600 0,76 0,66 0,71 0,21

700 0,71 0,59 0,57 0,25

800 0,63 0,50 0,38 0,35

900 0,45 0,28 0,22 0,38

1000 0,20 0,15 0,11 0,40

1100 0,10 0,075 0,055 0,40

1200 0,00 0,00 0,00 0,40

Ìàðêà (Grade) 1.4003

20 1,00 1,00 1,00 0,37

100 0,96 1,00 0,94 0,37

200 0,92 1,00 0,88 0,37

300 0,88 0,98 0,86 0,37

400 0,84 0,91 0,83 0,42

500 0,80 0,80 0,81 0,40

600 0,76 0,45 0,42 0,45

700 0,71 0,19 0,21 0,46

800 0,63 0,13 0,12 0,47

900 0,45 0,10 0,11 0,47

1000 0,20 0,07 0,09 0,47

1100 0,10 0,035 0,045 0,47

1200 0,00 0,00 0,00 0,47

Ìàðêà (Grade) 1.4462

20 1,00 1,00 1,00 0,35

100 0,96 0,91 0,93 0,35

200 0,92 0,80 0,85 0,32

300 0,88 0,75 0,83 0,30

400 0,84 0,72 0,82 0,28

500 0,80 0,65 0,71 0,30

600 0,76 0,56 0,57 0,33

700 0,71 0,37 0,38 0,40

800 0,63 0,26 0,29 0,41

900 0,45 0,10 0,12 0,45

1000 0,20 0,03 0,04 0,47

1100 0,10 0,015 0,02 0,47

1200 0,00 0,00 0,00 0,47
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Òàáëèöÿ C.2 – Êîåô³ö³ºíò çíèæåííÿ òà ãðàíè÷íà äåôîðìàö³ÿ äëÿ âèêîðèñòàííÿ óòî÷íåíèõ
ðîçðàõóíêîâèõ ìåòîä³â

Table C.2: Reduction factor and ultimate strain for the use of advanced calculation methods

Òåìïåðàòóðà
ñòàë³
Steel

Temperature
�a

Êîåô³ö³ºíò çíèæåííÿ (â³äíîñíî Ea)
äëÿ íàõèëó ë³í³éíî¿ ïðóæíî¿ ã³ëêè

Reduction factor (relative to Ea) for the
slope of the linear elastic range

k E EEct ct a, , /� ��

Ãðàíè÷íà äåôîðìàö³ÿ
Ultimate strain

� �u,

[–]

Ìàðêà (Grade) 1.4301

20 0,11 0,40

100 0,05 0,40

200 0,02 0,40

300 0,02 0,40

400 0,02 0,40

500 0,02 0,40

600 0,02 0,35

700 0,02 0,30

800 0,02 0,20

900 0,02 0,20

1000 0,02 0,20

1100 0,02 0,20

1200 0,02 0,20

Ìàðêà (Grade) 1.4401 / 1.4404

20 0,050 0,40

100 0,049 0,40

200 0,047 0,40

300 0,045 0,40

400 0,030 0,40

500 0,025 0,40

600 0,020 0,40

700 0,020 0,30

800 0,020 0,20

900 0,020 0,20

1000 0,020 0,20

1100 0,020 0,20

1200 0,020 0,20

Ìàðêà (Grade) 1.4571

20 0,060 0,40

100 0,060 0,40

200 0,050 0,40

300 0,040 0,40

400 0,030 0,40

500 0,025 0,40
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Òåìïåðàòóðà
ñòàë³
Steel

Temperature
�a

Êîåô³ö³ºíò çíèæåííÿ (â³äíîñíî Ea)
äëÿ íàõèëó ë³í³éíî¿ ïðóæíî¿ ã³ëêè

Reduction factor (relative to Ea) for the
slope of the linear elastic range

k E EEct ct a, , /� ��

Ãðàíè÷íà äåôîðìàö³ÿ
Ultimate strain

� �u,

[–]

600 0,020 0,35

700 0,020 0,30

800 0,020 0,20

900 0,020 0,20

1000 0,020 0,20

1100 0,020 0,20

1200 0,020 0,20

Ìàðêà (Grade) 1.4003

20 0,055 0,20

100 0,030 0,20

200 0,030 0,20

300 0,030 0,20

400 0,030 0,15

500 0,030 0,15

600 0,030 0,15

700 0,030 0,15

800 0,030 0,15

900 0,030 0,15

1000 0,030 0,15

1100 0,030 0,15

1200 0,030 0,15

Ìàðêà (Grade) 1.4462

20 0,100 0,20

100 0,070 0,20

200 0,037 0,20

300 0,035 0,20

400 0,033 0,20

500 0,030 0,20

600 0,030 0,20

700 0,025 0,15

800 0,025 0,15

900 0,025 0,15

1000 0,025 0,15

1100 0,025 0,15

1200 0,025 0,15

82

ÄÑÒÓ-Í Á EN 1993-1-2:2010

Ê³íåöü òàáëèö³ Ñ.2

arymarenko
Прямоугольник



Ñ.3 Òåïëîô³çè÷í³ âëàñòèâîñò³ C.3 Thermal properties

Ñ.3.1 Òåïëîâå âèäîâæåííÿ C.3.1 Thermal elongation

(1) Òåïëîâå âèäîâæåííÿ àóñòåí³òíî¿ íåðæà-
â³þ÷î¿ ñòàë³ �l l/ âèçíà÷àþòü òàê:

(1) The thermal elongation of austenitic stainless
steel �l l/ may be determined from the following:

�l l/ ( , , ) ( )� � � � � � �� � �16 4 79 10 1 243 10 20 103 6 2 6� � �a a a , (C.21)

äå
l – äîâæèíà çà òåìïåðàòóðè 20 °C;

where:
l is the length at 20 °C;

�l – òåïëîâå âèäîâæåííÿ; �l is the temperature induced expansion;

�a – òåìïåðàòóðà ñòàë³, °C. �a is the steel temperature [°C].

Ïðèì³òêà. Çì³íó â³äíîñíîãî òåïëîâîãî âèäîâæåííÿ
çàëåæíî â³ä òåìïåðàòóðè çîáðàæåíî íà ðèñóíêó Ñ.2.

Note: The variation of the thermal elongation with
temperature is illustrated in figure C.2.

Ñ.3.2 Ïèòîìà òåïëîºìí³ñòü C.3.2 Specific heat

(1) Ïèòîìó òåïëîºìí³ñòü íåðæàâ³þ÷î¿ ñòàë³ ca

âèçíà÷àþòü òàê:
(1) The specific heat of stainless steel ca may be
determined from the following:

ca a a a� � � � � � �� �450 0 280 2 91 10 1 34 104 2 7 3, , ,� � � , Äæ/êã �K (J/kg K) (C.2)

äå �a – òåìïåðàòóðà ñòàë³, Ñ. where: �a is the steel temperature [°C].

Ïðèì³òêà. Çì³íó ïèòîìî¿ òåïëîºìíîñò³ çàëåæíî â³ä
òåìïåðàòóðè çîáðàæåíî íà ðèñóíêó Ñ.3.

Note: The variation of the specific heat with tempera-
ture is illustrated in figure C.3.
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Figure C.2 – Thermal elongation of stainless steel as a function of the temperature
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Ñ.3.3 Òåïëîïðîâ³äí³ñòü C.3.3 Thermal conductivity

(1) Òåïëîïðîâ³äí³ñòü íåðæàâ³þ÷î¿ ñòàë³ �a

âèçíà÷àþòü òàê:
(1) The thermal conductivity of stainless steel �a

may be determined from the following:

� �a a� � � �14 6 1 27 10 2, , , Âò/ì �K (W/mK) , (C.3)

äå �a – òåìïåðàòóðà ñòàë³, °C. where: �a is the steel temperature [°C].

Ïðèì³òêà. Çì³íó òåïëîïðîâ³äíîñò³ çàëåæíî â³ä òåì-
ïåðàòóðè çîáðàæåíî íà ðèñóíêó Ñ.4.

Note: The variation of the thermal conductivity with
temperature is illustrated in figure C.4.
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Ðèñóíîê Ñ.3 – Ïèòîìà òåïëîºìí³ñòü íåðæàâ³þ÷î¿ ñòàë³ çàëåæíî â³ä òåìïåðàòóðè

Figure C.3 – Specific heat of stainless steel as a function of the temperature

Ðèñóíîê Ñ.4 – Òåïëîïðîâ³äí³ñòü íåðæàâ³þ÷î¿ ñòàë³ çàëåæíî â³ä òåìïåðàòóðè

Figure C.4 – Thermal conductivity of stainless steel as a function of the temperature
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ÄÎÄÀÒÎÊ D
(äîâ³äêîâèé)

ANNEX D
[informative]

Ç’ªÄÍÀÍÍß JOINTS

D.1 Áîëòîâ³ ç’ºäíàííÿ D.1 Bolted joints

(1) Ðóéíóâàííÿ ðîáî÷îãî ïåðåð³çó â ïðîð³çàõ
äëÿ ç’ºäíàíü íå ðîçãëÿäàºòüñÿ çà óìîâè, ùî
ç’ºäíàííÿ º â êîæíîìó ïðîð³ç³, îñê³ëüêè òåì-
ïåðàòóðà ñòàë³ ç’ºäíàíü íèæ÷à ÷åðåç íàÿâí³ñòü
äîäàòêîâîãî ìàòåð³àëó.

(1) Net-section failure at fastener holes need not
be considered, provided that there is a fastener in
each hole, because the steel temperature is lower
at joints due to the presence of additional mate-
rial.

D1.1 Ðîçðàõóíêîâèé îï³ð áîëò³â íà çð³ç D1.1 Design Resistance of Bolts in Shear

D1.1.1 Êàòåãîð³ÿ À: íåñó÷èé òèï D1.1.1 Category A: Bearing Type

(1) Ðîçðàõóíêîâèé îï³ð áîëò³â ï³ä ÷àñ ïîæåæ³,
ùî íàâàíòàæåí³ ïîïåðå÷íîþ ñèëîþ, âèçíà-
÷àþòü ç âèðàçó:

(1) The fire design resistance of bolts loaded in
shear should be determined from:

F F kv t Rd v Rd b
M

M fi
, , , ,

,
� �

�

�
2 , (D.1)

äå
kb,… – êîåô³ö³ºíò çíèæåííÿ, ùî âèçíà÷åíèé ç
òàáëèö³ D.1 äëÿ â³äïîâ³äíî¿ òåìïåðàòóðè áîëòà;

where
kb,… is the reduction factor determined for the ap-
propriate bolt temperature from Table D.1;

Fv,Rd – ðîçðàõóíêîâèé îï³ð íà çð³ç áîëòà íà
ïëîùèíó çð³çó, âèçíà÷åíèé çà óìîâè, ùî ïëî-
ùèíà çð³çó ïðîõîäèòü ÷åðåç ð³çüáó áîëòà
(òàáëèöÿ 3.4 EN 1993-1-8);

Fv,Rd is the design shear resistance of the bolt
per shear plane calculated assuming that the
shear plane passes through the threads of the
bolt (table 3.4 of EN 1993-1-8);

�M 2 – êîåô³ö³ºíò íàä³éíîñò³ äëÿ íîðìàëüíî¿
òåìïåðàòóðè;

�M 2 is the partial factor at normal temperature;

�M fi, – êîåô³ö³ºíò íàä³éíîñò³ äëÿ â³äïîâ³äíî¿
âëàñòèâîñò³ ìàòåð³àëó ï³ä ÷àñ ïîæåæ³.

�M fi, is the partial factor for fire conditions.

(2) Ðîçðàõóíêîâèé îï³ð áîëò³â ï³ä ÷àñ ïîæåæ³
âèçíà÷àþòü ç âèðàçó:

(2) The design bearing resistance of bolts in fire
should be determined from:

F F kb t Rd b Rd b
M

M fi
, , , ,

,
� �

�

�
2 , (D.2)

äå
Fb,Rd – âèçíà÷àþòü ç òàáëèö³ 3.4 EN1993-1.8;

where
Fb,Rd is determined from table 3.4 EN1993-1.8;

kb,… – êîåô³ö³ºíò çíèæåííÿ, ùî âèçíà÷åíèé ç
òàáëèö³ D.1 äëÿ â³äïîâ³äíî¿ òåìïåðàòóðè áîëòà.

kb,… is the reduction factor determined for the
appropriate bolt temperature from Table D.1.
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Òàáëèöÿ D.1 – Êîåô³ö³ºíò çíèæåííÿ ì³öíîñò³ äëÿ áîëò³â òà çâàðíèõ øâ³â
Table D.1: Strength Reduction Factors for Bolts and Welds

Òåìïåðàòóðà
Temperature

�a

Êîåô³ö³ºíò çíèæåííÿ äëÿ áîëò³â kb,...
(Ðîçòÿã òà çð³ç)

Reduction factor for bolts, kb,...
(Tension and shear)

Êîåô³ö³ºíò çíèæåííÿ äëÿ çâàðíèõ øâ³â
Reduction factor for welds,

kw,...

20 1,000 1,000

100 0,968 1,000

150 0,952 1,000

200 0,935 1,000

300 0,903 1,000

400 0,775 0,876

500 0,550 0,627

600 0,220 0,378

700 0,100 0,130

800 0,067 0,074

900 0,033 0,018

1000 0,000 0,000

D.1.1.2 Êàòåãîð³ÿ Â: îï³ð êîâçàííþ çà åêñïëóà-

òàö³éíî¿ ïðèäàòíîñò³ òà êàòåãîð³ÿ Ñ:

îï³ð êîâçàííþ äëÿ ãðàíè÷íîãî ñòàíó

D1.1.2 Category B: Slip resistance at servicea-

bility and category C Slip resistance at

ultimate state

(1) Îï³ð êîâçàííþ ç’ºäíàíü ðîçãëÿäàâñÿ ÿê
ïðîñêîâçóâàííÿ ï³ä ÷àñ ïîæåæ³ òà îï³ð îäíîãî
áîëòà âèçíà÷àþòü ÿê äëÿ íåñó÷îãî òèïó áîëòà
(äèâ. D.1.1.1).

(1) Slip resistant joints should be considered as
having slipped in fire and the resistance of a sin-
gle bolt should be determined as for bearing type
bolts, see D1.1.1.

D1.2 Ðîçðàõóíêîâèé îï³ð áîëò³â

íà ðîçòÿã

D1.2 Design Resistance of Bolts in Tension

D1.2.1 Êàòåãîð³¿ D òà Å: ïîïåðåäíüî íåíàâàí-

òàæåí³ òà ïîïåðåäíüî íàâàíòàæåí³

áîëòè

D1.2.1 Category D and E: Non-preloaded and

preloaded bolts

(1) Ðîçðàõóíêîâèé îï³ð íà ðîçòÿã îäíîãî áîëòà
ï³ä ÷àñ ïîæåæ³ âèçíà÷àþòü ç âèðàçó:

(1) The design tension resistance of a single bolt
in fire should be determined from:

F F kten t Rd t Rd b
M

M fi
, , , ,

,
� �

�

�
2 , (D.3)

äå
Ft,Rd – âèçíà÷àþòü ç òàáëèö³ 3.4 EN 1993-1-8;

where
Ft,Rd is determined from table 3.4 of EN 1993-1-8;

kb,… – êîåô³ö³ºíò çíèæåííÿ, ùî âèçíà÷åíèé ç
òàáëèö³ D.1 äëÿ â³äïîâ³äíî¿ òåìïåðàòóðè áîëòà.

kb,… is the reduction factor determined for the
appropriate bolt temperature from Table D.1
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D.2 Ðîçðàõóíêîâèé îï³ð çâàðíèõ øâ³â D.2 Design Resistance of Welds

D.2.1 Çâàðí³ ç’ºäíàííÿ â ñòèê D2.1 Butt Welds

(1) Ðîçðàõóíêîâà ì³öí³ñòü ïîâí³ñòþ ïðîïëàâ-
ëåíîãî çâàðíîãî ç’ºäíàííÿ â ñòèê äëÿ òåìïå-
ðàòóðè äî 700 °Ñ äîð³âíþº ì³öíîñò³ íàéñëàá-
øî¿ ç’ºäíàíî¿ ÷àñòèíè, âèêîðèñòîâóþ÷è â³äïî-
â³äí³ êîåô³ö³ºíòè çíèæåííÿ äëÿ êîíñòðóêö³éíî¿
ñòàë³. Äëÿ òåìïåðàòóðè > 700 °Ñ êîåô³ö³ºíòè
çíèæåííÿ, íàâåäåí³ äëÿ êóòîâèõ çâàðíèõ øâ³â,
òàêîæ çàñòîñîâóþòü äëÿ çâàðíèõ ç’ºäíàíü â
ñòèê.

(1) The design strength of a full penetration butt
weld, for temperatures up to 700 °C, should be
taken as equal to the strength of the weaker part
joined using the appropriate reduction factors for
structural steel. For temperatures > 700 °C the
reduction factors given for fillet welds can also be
applied to butt welds.

D.2.2 Êóòîâ³ çâàðí³ øâè D2.2 Fillet Welds

(1) Ðîçðàõóíêîâèé îï³ð íà îäèíèöþ äîâæèíè
êóòîâîãî çâàðíîãî øâà ï³ä ÷àñ ïîæåæ³ âèçíà-
÷àþòü ç âèðàçó:

(1) The design resistance per unit length of a fillet
weld in fire should be determined from:

F F kw t Rd w Rd w
M

M fi
, , , ,

,
� �

�

�
2 , (D.4)

äå
kw,… – âèçíà÷åíî ç òàáëèö³ D.1 äëÿ â³äïîâ³äíî¿
òåìïåðàòóðè çâàðíîãî øâà;

where
kw,… is obtained form Table D.1 for the appropri-
ate weld temperature;

Fw,Rd – âèçíà÷åíî ç ðîçä³ëó 4.5.3. EN 1 993-1-8. Fw,Rd is determined from clause 4.5.3. EN 1993-1-8.

D.3 Òåìïåðàòóðà ç’ºäíàíü ï³ä ÷àñ ïîæåæ³ D.3 Temperature of joints in fire

D.3.1 Çàãàëüí³ âèìîãè D3.1 General

(1) Òåìïåðàòóðó ç’ºäíàííÿ ïðèéìàþòü, âèêî-
ðèñòîâóþ÷è ëîêàëüíå çíà÷åííÿ A V/ äëÿ ÷àñ-
òèí ç’ºäíàííÿ.

(1) The temperature of a joint may be assessed
using the local A V/ value of the parts forming
that joint.

(2) ßê ñïðîùåííÿ òåìïåðàòóðó ç’ºäíàííÿ ïðèé-
ìàþòü ð³âíîì³ðíî ðîçïîä³ëåíîþ; òåìïåðàòóðó
âèçíà÷àþòü, âèêîðèñòîâóþ÷è ìàêñèìàëüíå
çíà÷åííÿ ñï³ââ³äíîøåííÿ A V/ ç’ºäíàíèõ ñòà-
ëåâèõ êîíñòðóêö³é, ùî ðîçòàøîâàí³ áëèçüêî äî
ç’ºäíàííÿ.

(2) As a simplification an uniform distributed tem-
perature may be assessed within the joint; this
temperature may be calculated using the maxi-
mum value of the ratios A V/ of the connected
steel members in the vicinity of the joint.

(3) Äëÿ ç’ºäíàíü áàëêè ç êîëîíîþ òà áàëêè ç
áàëêîþ, ÿêùî íà áàëêè ñïèðàºòüñÿ áåòîííå
ïåðåêðèòòÿ áóäü-ÿêîãî òèïó, òåìïåðàòóðó
ç’ºäíàííÿ âèçíà÷àþòü ³ç òåìïåðàòóðè íèæíüî¿
ïîëèö³ â ñåðåäèí³ ïðîëüîòó.

(3) For beam to column and beam to beam joints,
where the beams are supporting any type of con-
crete floor, the temperature for the joint may be
obtained from the temperature of the bottom
flange at mid span.

(4) Ïðè çàñòîñóâàíí³ ìåòîäó ç 4.2.5 òåìïåðà-
òóðó ÷àñòèí ç’ºäíàííÿ âèçíà÷àþòü òàê:

(4) In applying the method in 4.2.5 the tempera-
ture of the joint components may be determined
as follows:

à) ÿêùî âèñîòà áàëêè ìåíøå àáî äîð³âíþº
400 ìì

a) If the depth of the beam is less or equal than
400 mm

� �h o h D� �0 88 1 0 3, [ , ( / )] , (D.5)

äå
�h – òåìïåðàòóðà ïî âèñîò³ h, ìì, ñòàëåâî¿
áàëêè (ðèñóíîê D.1);

where
�h is the temperature at height h (mm) of the steel
beam (Figure D.1);
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�o – òåìïåðàòóðà íèæíüî¿ ïîëèö³ ñòàëåâî¿
áàëêè, â³ääàëåíî¿ â³ä ç’ºäíàííÿ;

�o is the bottom flange temperature of the steel
beam remote from the joint;

h – âèñîòà ÷àñòèíè, ùî ðîçãëÿäàºòüñÿ, íàä
íèçîì áàëêè, ìì;

h is the height of the component being considered
above the bottom of the beam in (mm);

D – âèñîòà áàëêè, ìì; D is the depth of the beam in (mm).

á) ÿêùî âèñîòà áàëêè á³ëüøå 400 ìì:
³) ÿêùî h ìåíøå àáî äîð³âíþº D/2,

b) If the depth of the beam is greater than 400 mm
i) When h is less or equal than D/2

� �h o� 0 88, , (D.6)

i³) ÿêùî h á³ëüøå D/2, ii) When h is greater than D/2

� �h o h D� � �0 88 1 0 2 1 2, [ , ( / )] , (D.7)

äå
�o – òåìïåðàòóðà íèæíüî¿ ïîëèö³ ñòàëåâî¿
áàëêè, â³ääàëåíî¿ â³ä ç’ºäíàííÿ;

where
�o is the bottom flange temperature of the steel
beam remote from the joint;

h – âèñîòà ÷àñòèíè, ùî ðîçãëÿäàºòüñÿ, íàä
íèçîì áàëêè, ìì;

h is the height of the component being considered
above the bottom of the beam in (mm);

D – âèñîòà áàëêè, ìì. D is the depth of the beam in (mm).
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Ðèñóíîê D.1 – Òåïëîâèé ãðàä³ºíò ïî âèñîò³ ñêëàäíîãî ç’ºäíàííÿ

Figure D.1 – Thermal gradient within the depth of a composite joint
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ÄÎÄÀÒÎÊ Å
(äîâ³äêîâèé)

ANNEX E
[informative]

ÏÎÏÅÐÅ×Í² ÏÅÐÅÐ²ÇÈ ÊËÀÑÓ 4 CLASS 4 CROSS-SECTIONS

Å.1 Óòî÷íåí³ ðîçðàõóíêîâ³ ìîäåë³ E.1 Advanced calculation models

(1) Óòî÷íåí³ ðîçðàõóíêîâ³ ìîäåë³ âèêîðèñòî-
âóþòü äëÿ ïðîåêòóâàííÿ ïîïåðå÷íèõ ïåðåð³ç³â
êëàñó 4, ÿêùî âðàõîâàí³ âñ³ åôåêòè ñò³éêîñò³.

(1) Advanced calculation models may be used for
the design of class 4 sections when all stability ef-
fects are taken into account.

Å.2 Ñïðîùåí³ ðîçðàõóíêîâ³ ìîäåë³ E.2 Simple calculation models

(1) Ì³öí³ñòü êîíñòðóêö³é, ùî ïðàöþþòü ñòèñê, ç
ïîïåðå÷íèì ïåðåð³çîì êëàñó 4 ïåðåâ³ðÿþòü çà
ôîðìóëàìè, ùî íàâåäåí³ â 4.2.3.2, äëÿ ç³ãíó-
òèõ áàëîê – â 4.2.3.4 òà äëÿ ñòèñíóòî-ç³ãíóòèõ
êîíñòðóêö³é – ó 4.2.3.5, äå ïëîùó çàì³íþþòü
ðîáî÷îþ ïëîùåþ, à ìîìåíò îïîðó ïåðåð³çó
çàì³íþþòü ðîçðàõóíêîâèì ìîìåíòîì îïîðó
ïåðåð³çó.

(1) The resistance of members with a class 4
cross section should be verified with the equa-
tions given in 4.2.3.2 for compression members,
in 4.2.3.4 for beams in bending, and in 4.2.3.5 for
members subject to bending and axial compres-
sion, in which the area is replaced by the effective
area and the section modulus is replaced by the
effective section modulus.

(2) Ðîçðàõóíêîâó ïëîùó ïîïåðå÷íîãî ïåðåð³çó
òà ðîçðàõóíêîâèé ìîìåíò îïîðó ïåðåð³çó
âèçíà÷àþòü â³äïîâ³äíî äî EN 1993-1-3 òà
EN 1993-1-5, áàçóþ÷èñü íà âëàñòèâîñòÿõ ìàòå-
ð³àëó çà òåìïåðàòóðè 20 °Ñ.

(2) The effective cross section area and the effec-
tive section modulus should be determined in ac-
cordance with EN 1993-1-3 and EN 1993-1-5, i.e.
based on the material properties at 20 °C.

(3) Äëÿ ïðîåêòóâàííÿ ó ðàç³ ïîæåæ³ ðîçðàõóí-
êîâó ãðàíèöþ òåêó÷îñò³ ñòàë³ ïðèéìàþòü ÿê
0,2 â³äñîòêà óìîâíî¿ ãðàíèö³ òåêó÷îñò³. Öþ ðîç-
ðàõóíêîâó ãðàíèöþ òåêó÷îñò³ âèêîðèñòîâóþòü
äëÿ âèçíà÷åííÿ îïîðó íà ðîçòÿã òà ñòèñê, ä³þ
ìîìåíòó àáî ïîïåðå÷íî¿ ñèëè.

(3) For the design under fire conditions the design
yield strength of steel should be taken as the
0,2 percent proof strength. This design yield
strength may be used to determine the resistance
to tension, compression, moment or shear.

(4) Êîåô³ö³ºíòè çíèæåííÿ ðîçðàõóíêîâî¿ ãðàíèö³
òåêó÷îñò³ âóãëåöåâî¿ ñòàë³ â³äíîñíî ãðàíèö³
òåêó÷îñò³ äëÿ 20 °Ñ ïðèéìàþòü ç òàáëèö³ Å.1:

(4) Reduction factors for the design yield strength
of carbon steels relative to the yield strength at
20 °C may be taken from table E.1:

– ðîçðàõóíêîâà ãðàíèöÿ òåêó÷îñò³ â³äíîñíî
ãðàíèö³ òåêó÷îñò³ äëÿ 20 °Ñ:

– design yield strength , relative to yield strength
at 20 °C:

k f fp p y0 2 0 2, , , , /� �� ;

– íàõèë ë³í³éíî¿ ïðóæíî¿ ã³ëêè â³äíîñíî íà-
õèëó çà òåìïåðàòóðè 20 °Ñ:

– slope of linear elastic range, relative to slope at
20 °C:

k E EE a a, , /� �� .

Ïðèì³òêà. Ö³ êîåô³ö³ºíòè çíèæåííÿ â³äîáðàæåí³ íà
ðèñóíêó Å.1.

Note: These reductions factors are illustrated in figure
E.1.

(5) Êîåô³ö³ºíòè çíèæåííÿ ðîçðàõóíêîâî¿ ãðà-
íèö³ òåêó÷îñò³ íåðæàâ³þ÷èõ ñòàëåé â³äíîñíî
ãðàíèö³³ òåêó÷îñò³ äëÿ 20 °Ñ âèçíà÷àþòü ç äî-
äàòêà Ñ.

(5) Reduction factors for the design yield strength
of stainless steels relative to the yield strength at
20 °C may be taken from annex C.
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Òàáëèöÿ E.1 – Êîåô³ö³ºíòè çíèæåííÿ äëÿ âóãëåöåâî¿ ñòàë³ äëÿ ïðîåêòóâàííÿ ïîïåðå÷íèõ
ïåðåð³ç³â êëàñó 4 çà ï³äâèùåíèõ òåìïåðàòóð

Table E.1: Reduction factors for carbon steel for the design of class 4 sections at elevated
temperatures

Òåìïåðàòóðà
ñòàë³
Steel

Temperature
�a , °Ñ

Êîåô³ö³ºíò çíèæåííÿ (â³äíîñíî fy)
ðîçðàõóíêîâî¿ ãðàíèö³ òåêó÷îñò³ ãàðÿ÷å-

êàòàíèõ òà çâàðíèõ ïåðåð³ç³â êëàñó 4
Reduction factor (relative to fy) for the
design yield strength of hot rolled and

welded class 4 sections
k f fp p y0 2 0 2, , , , /� ��

Êîåô³ö³ºíò çíèæåííÿ (â³äíîñíî fyb)
ðîçðàõóíêîâî¿ ãðàíèö³ òåêó÷îñò³ õîëîäíî-

ôîðìîâàíèõ ïåðåð³ç³â êëàñó 4
Reduction factor (relative to fyb) for the

design yield strength of cold formed class 4
sections

k f fp p yb0 2 0 2, , , , /� ��

20 1,00

100 1,00

200 0,89

300 0,78

400 0,65

500 0,53

600 0,30

700 0,13

800 0,07

900 0,05

1000 0,03

1100 0,02

1200 0,00

Ïðèì³òêà 1. Äëÿ ïðîì³æíèõ çíà÷åíü òåìïåðàòóðè ñòàë³ âèêîðèñòîâóþòü ë³í³éíó ³íòåðïîëÿö³þ.
Note 1: For intermediate values of the steel temperature, linear interpolation may be used.

Ïðèì³òêà 2. Âèçíà÷åííÿ fyb ïðèéìàþòü çã³äíî ç EN 1993-1-3
Note 2: The definition for fyb should be taken from EN 1993-1-3
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ÄÎÄÀÒÎÊ ÍÀ
(äîâ³äêîâèé)

Ïåðåë³ê íàö³îíàëüíèõ ñòàíäàðò³â Óêðà¿íè (ÄÑÒÓ), ³äåíòè÷íèõ ÌÑ,
ïîñèëàííÿ íà ÿê³ º â EN 1993-1-2:2005

Ïîçíà÷åííÿ
ºâðîïåéñüêîãî

ñòàíäàðòó

Ñòóï³íü
â³äïîâ³äíîñò³

Ïîçíà÷åííÿ òà íàçâà íàö³îíàëüíîãî ñòàíäàðòó Óêðà¿íè
(ÄÑÒÓ)

EN 1993-1-1 IDT ÄÑÒÓ-Í Á EN 1993-1-1:2010
ªâðîêîä 3. Ïðîåêòóâàííÿ ñòàëåâèõ êîíñòðóêö³é. ×àñòèíà 1-1.
Çàãàëüí³ ïðàâèëà ³ ïðàâèëà äëÿ ñïîðóä (EN 1993-1-1:2005, IDÒ)

EN 1991-1-2 IDT ÄÑÒÓ-Í Á EN 1991-1-2:2010
ªâðîêîä 1. Ä³¿ íà êîíñòðóêö³¿. ×àñòèíà 1-2. Çàãàëüí³ ä³¿. Ä³¿ íà
êîíñòðóêö³¿ ï³ä ÷àñ ïîæåæ³ (EN 1991-1-2:2002, IDÒ)

EN 10025 IDT ÄÑÒÓ ÅN 10025-1:2007
Âèðîáè ãàðÿ÷åêàòàí³ ç êîíñòðóêö³éíî¿ ñòàë³. ×àñòèíà 1. Çàãàëüí³
òåõí³÷í³ óìîâè ïîñòà÷àííÿ (ÅN 10025-1:2004, IDT)

ÄÑÒÓ ÅN 10025-2:2007
Âèðîáè ãàðÿ÷åêàòàí³ ç êîíñòðóêö³éíî¿ ñòàë³. ×àñòèíà 2.
Òåõí³÷í³ óìîâè ïîñòà÷àííÿ íåëåãîâàíèõ êîíñòðóêö³éíèõ ñòàëåé
(ÅN 10025-2:2004, IDT)

ÄÑÒÓ ÅN 10025-3:2007
Âèðîáè ãàðÿ÷åêàòàí³ ç êîíñòðóêö³éíî¿ ñòàë³. ×àñòèíà 3. Òåõí³÷í³
óìîâè ïîñòà÷àííÿ çâàðþâàíèõ äð³áíîçåðíèñòèõ êîíñòðóêö³éíèõ
ñòàëåé, ï³ääàíèõ íîðìàë³çàö³¿ àáî íîðìàë³çîâàíîìó ïðîêàòó-
âàííþ (ÅN 10025-3:2004, IDT)

ÄÑÒÓ ÅN 10025-4:2007
Âèðîáè ãàðÿ÷åêàòàí³ ç êîíñòðóêö³éíî¿ ñòàë³. ×àñòèíà 4. Òåõí³÷í³
óìîâè ïîñòà÷àííÿ òåðìîìåõàí³÷íî îáðîáëåíèõ çâàðþâàíèõ
äð³áíîçåðíèñòèõ ñòàëåé (ÅN 10025-4:2004, IDT)

ÄÑÒÓ ÅN 10025-5:2007
Âèðîáè ãàðÿ÷åêàòàí³ ç êîíñòðóêö³éíî¿ ñòàë³. ×àñòèíà 5.
Òåõí³÷í³ óìîâè ïîñòà÷àííÿ êîíñòðóêö³éíèõ ñòàëåé ç ï³äâèùå-
íîþ òðèâê³ñòþ äî àòìîñôåðíî¿ êîðîç³¿ (ÅN 10025-5:2004, IDT)

ÄÑÒÓ ÅN 10025-6:2007
Âèðîáè ãàðÿ÷åêàòàí³ ç êîíñòðóêö³éíî¿ ñòàë³. ×àñòèíà 6. Òåõí³÷í³
óìîâè ïîñòà÷àííÿ ïëîñêèõ âèðîá³â ç êîíñòðóêö³éíî¿ ñòàë³ ç
âèñîêîþ ãðàíèöåþ òåêó÷îñò³ â çàãàðòîâàíîìó òà â³äïóùåíîìó
ñòàí³ (ÅN 10025-6:2004, IDT)

EN 10210 IDT ÄÑÒÓ EN 10210-1:2009
Ïðîô³ë³ ïîðîæíèñò³ ãàðÿ÷îãî îáðîáëåííÿ ç íåëåãîâàíèõ ³
äð³áíîçåðíèñòèõ ñòàëåé äëÿ êîíñòðóêö³é. ×àñòèíà 1. Òåõí³÷í³
óìîâè ïîñòà÷àííÿ (EN 10210-1:2006, ²DT)

EN 10219 IDT ÄÑÒÓ EN 10219-1:2009
Ïðîô³ë³ ïîðîæíèñò³ çâàðí³ õîëîäíîãî ôîðìóâàííÿ ç íåëåãî-
âàíèõ ³ äð³áíîçåðíèñòèõ ñòàëåé äëÿ êîíñòðóêö³é ×àñòèíà 1.
Òåõí³÷í³ óìîâè ïîñòà÷àííÿ (EN 10219-1:2006, ²DT)

EN 1990 IDT ÄÑÒÓ-Í Á Â.1-2-13:2008
Ñèñòåìà íàä³éíîñò³ òà áåçïåêè ó áóä³âíèöòâ³. Íàñòàíîâà.
Îñíîâè ïðîåêòóâàííÿ êîíñòðóêö³é (EN 1990:2002, IDT)
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Çì³íè çà EN 1993-1-2:2005 / AC:2005 Modifications due to EN 1993-1-2:2005 /
AC:2005

1) Çì³íè äî 2.1.1, 2.4.1 òà 4.2.1 1) Modifications to Subclauses 2.1.1, 2.4.1
and 4.2.1

Âèïðàâëåííÿ ïåðåäáà÷àþòü äîäàííÿ "P" ï³ñëÿ
íîìåðà ïóíêòó, à òàêîæ çàì³íó "ñë³ä" íà "áóäå",
äå öå äîðå÷íî. Âèïðàâëåííÿ ï³äêðåñëåí³, ÿê
ïîêàçàíî íèæ÷å.

The corrections are to add a "P" after the clause
number and replace "should" with "shall" where
appropriate. The corrections are underlined as
shown.

"2.1.1 Îñíîâí³ âèìîãè"
"(1)Ð ßêùî íåîáõ³äíî çàáåçïå÷èòè ìåõàí³÷íèé
îï³ð ï³ä ÷àñ ïîæåæ³, ñòàëåâ³ êîíñòðóêö³¿ áóäóòü
çàïðîåêòîâàí³ òà âèãîòîâëåí³ òàê, ùîá çáåði-
ãàòè íåñó÷ó ôóíêö³þ ïðîòÿãîì â³äïîâ³äíîãî
âîãíåâîãî âïëèâó."

’2.1.1 Basic requirements’
"(1)P Where mechanical resistance in the case of
fire is required, steel structures shall be designed
and constructed in such a way that they maintain
their load bearing function during the relevant fire
exposure."

"2.4.1 Çàãàëüí³ ïîëîæåííÿ"
"(2)Ð Ìîäåëü áóäå ïåðåâ³ðåíà äëÿ â³äïîâ³äíî¿
òðèâàëîñò³ âîãíåâîãî âïëèâó t :"

’2.4.1 General’
"(2)P It shall be verified that, during the relevant
duration of fire exposure t :"

"4.2.1 Çàãàëüí³ âèìîãè"
"(1)Ð Íåñó÷à çäàòí³ñòü ñòàëåâî¿ êîíñòðóêö³¿
áóäå çáåðåæåíà ÷åðåç ïðîì³æîê ÷àñó t äëÿ
äàíî¿ ïîæåæ³:"

’4.2.1 General’
"(1)P The load-bearing function of a steel member
shall be assumed to be maintained after a time t in
a given fire if:"

2) Çì³íà äî 1.2 2) Modification to Subclause 1.2

Âèëó÷èòè:

"EN 10155 Êîíñòðóêö³éí³ ñòàë³ ç ïîêðàùåíîþ
ñò³éê³ñòþ äî àòìîñôåðíî¿ êîðîç³¿ – Òåõí³÷í³
óìîâè ïîñòà÷àííÿ"

Delete:

"
EN 10155 Structural steels with improved atmo-
spheric corrosion resistance – Technical delivery
conditions;
".

3) Çì³íè äî 1.6 3) Modifications to Subclause 1.6

Çì³íèòè îäèíèö³ âèì³ðþâàííÿ Àð "[ì2]" íà:
"[ì2/ì]".
Çì³íèòè êîåô³ö³ºíò çíèæåííÿ, ùî âèçíà÷åíèé
äëÿ â³äïîâ³äíî¿ òåìïåðàòóðè áîëòà, "kb,..." íà
"kb,�"
Çì³íèòè êîåô³ö³ºíò çíèæåííÿ ì³öíîñò³ çâàðíèõ
øâ³â, "kw,..." íà "kw,�".

Change the dimension of Àð "[m2]" into: "[m2/m]".

Change the reduction factor determined for the

appropriate bolt temperature "kb,..." into: "kb,�".

Change the strength reduction factor for welds

"kw,..." into: "kw,�".

4) Çì³íè äî 4.2.3.3 4) Modifications to Subclause 4.2.3.3

Ïóíêò "(3)", ôîðìóëà "(4.10)", çì³íèòè "� �1 2" íà
"(� �1 2)".
Ïóíêò "(3)", ôîðìóëà "(4.10)", äîäàòè óìîâó:
"M Mfi Rd Rd, ,� � ".

Paragraph ’(3)’, equation ’(4.10)’, change "� �1 2"
into: "(� �1 2)".
Paragraph ’(3)’, equation ’(4.10)’, add the condi-
tion:
"
M Mfi Rd Rd, ,� �
".
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5) Çì³íè äî 4.2.3.4 5) Modifications to Subclause 4.2.3.4

Ïóíêò "(2)", äåâ’ÿòèé ðÿäîê: âèëó÷èòè: "äèâèñü 3".

Ïóíêò "(2)", ôîðìóëà "(4.18)", çì³íèòè "� �1 2" íà

"(� �1 2)".

Ïóíêò "(2)", ôîðìóëà "(4.18)", äîäàòè óìîâó:

"M Mfi Rd Rd, ,� � ".

Paragraph ’(2)’, 9th line: delete: ", see 3".

Paragraph ’(2)’, equation ’(4.18)’, change "� �1 2"

into: "(� �1 2)".

Paragraph ’(2)’, equation ’(4.18)’, add the condition:

"

M Mfi Rd Rd, ,� �
".

6) Çì³íè äî 4.2.3.5 6) Modifications to Subclause 4.2.3.5

Ïóíêò "(1)", çì³íèòè ôîðìóëó äëÿ " y ":
"äëÿ ñèëüíî¿ îñ³
 � � ��y M y y M y� � � � �( ) , , ,, , ,2 5 0 44 0 29 0 8

òà � y, ,20 1 12 �C ."

Paragraph ’(1)’, change the formulae for " y ":
"
For the strong axis:
 � � ��y M y y M y� � � � �( ) , , ,, , ,2 5 0 44 0 29 0 8

with � y, ,20 1 12 �C .

"

Ïóíêò "(1)", çì³íèòè ôîðìóëó äëÿ "z ":
"äëÿ ñëàáêî¿ îñ³
 � � ��z M z z M z� � � � �( , ) , , ,, , ,1 2 3 0 71 0 29 0 8 ."

Paragraph ’(1)’, change the formulae for "z " as

follows:

"
For the weak axis:
 � � ��z M z z M z� � � � �( , ) , , ,, , ,1 2 3 0 71 0 29 0 8 .

"

7) Çì³íè äî 4.2.4 7) Modifications to Subclause 4.2.4

Ïóíêò "(2)", ïåðøèé ðÿäîê: çì³íèòè "êîëè ÿâèùå
ñò³éêîñò³" íà "êîëè ÿâèùå íåñò³éêîñò³".

Ïóíêò "(4)", çì³íèòè ïîñèëàííÿ äëÿ "
fi "
"2.4.3(3) íà: 2.4.2(3)".

Paragraph ’(2)’, 1st line: change "when stability
phenomena have" into: "when instability phenom-
ena have".
Paragraph ’(4)’, change the current reference for

' '
fi to "2.4.3(3)" into: "2.4.2(3)".

8) Çì³íè äî 4.2.5.1 8) Modifications to Subclause 4.2.5.1

Ïóíêò "(1)", ôîðìóëà "(4.25)", çì³íèòè " �hnet " íà "
�

,hnet d ".

Ïóíêò "(1)", ôîðìóëà "(4.25)", ïåðåë³ê âèçíà-

÷åíü "äå", çì³íèòè " �hnet " íà " �

,hnet d ".

Paragraph ’(1)’, equation ’(4.25)’, change " �hnet "

into: " �

,hnet d ".

Paragraph ’(1)’, equation ’(4.25)’, list of definitions

under ’where’, change " �hnet " into: " �

,hnet d ".

9) Çì³íè äî äîäàòêa À 9) Modifications to Annex A

Ôîðìóëà "(À.1ñ)", çì³íèòè "�" íà "�a ".

Ôîðìóëà "(À.2b)", çì³íèòè "�a" íà "�a ".

Equation ’(A.1c)’, change "�" into "�a ".

Equation ’(A.2b)’, change "�a" into: "�a ".

10) Çì³íè äî ï³äïóíêòó B.4 10) Modification to Subclause B.4

Ïóíêò "(1)", ôîðìóëà "(Â.18)" çì³íèòè ôîðìóëó
íà

" I
I I d I I d

C C d C C d
z

z z z z�
� � �

� � � � �

( ) ( )

( ) ( )

, , , ,1 2 1 3 4 2

1 2 1 3 4 2
".

Paragraph ’(1)’, equation ’(B.18)’, replace the

equation with:

"

I
I I d I I d

C C d C C d
z

z z z z�
� � �

� � � � �

( ) ( )

( ) ( )

, , , ,1 2 1 3 4 2

1 2 1 3 4 2

".
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11) Çì³íè äî ï³äïóíêòó B.5.1.1 11) Modification to Subclause B.5.1.1

Ïóíêò "(5)", ôîðìóëà "(Â.21)" çì³íèòè ôîðìóëó
íà:

"I
I I d I I d

C C d C C d
z

z z z z�
� � �

� � � � �

( ) ( )

( ) ( )

, , , ,1 2 1 3 4 2

1 2 1 3 4 2
".

Paragraph ’(5)’, equation ’(B.21)’, replace the

equation with:

"

I
I I d I I d

C C d C C d
z

z z z z�
� � �

� � � � �

( ) ( )

( ) ( )

, , , ,1 2 1 3 4 2

1 2 1 3 4 2

".

12) Çì³íè äî ï³äïóíêòó B.5.3 12) Modification to Subclause B.5.3

Ïóíêò "(1)", äîäàòè ï³ñëÿ ôîðìóëè "(Â.26)":
"äå h âèñîòà ïðîð³çó. Äèâèñÿ ðèñóíîê Â.7b)
(âèñîòà ïîçíà÷åíà ÿê � 1)".

Paragraph ’(1)’, add after equation ’(B.26)’:
"
where:
h is the height of the opening. See figure B.7b)
(height is Note:d as � 1).
"

13) Çì³íè äî ï³äïóíêòó C.2.2 13) Modification to Subclause C.2.2

Ðèñóíîê Ñ.1, çì³íèòè âèðàç äëÿ "Ïî÷àòêîâèé
ìîäóëü" äëÿ "� � � �� �c u, ,� ":

Figure C.1, change the expression for ’Tangent
Modulus’ for ’� � � �� �c u, ,� ’:

"
d

c c

u

u

� �

� �

( )

( )

,

,

� �

� �

�

�
2 2

"

íà

"
d

c c

u

u

� �

� �

( )

( )

,

,

� �

� �

�

�
2 2

".

"
d

c c

u

u

� �

� �

( )

( )

,

,

� �

� �

�

�
2 2

"
into:

"
d

c c

u

u

� �

� �

( )

( )

,

,

� �

� �

�

�
2 2

".

14) Çì³íè äî ï³äïóíêòó C.3.2 14) Modification to Subclause C.3.2

Ïóíêò "(1)", "Ïðèì³òêà", çì³íèòè "Ðèñóíîê Ñ,3"
íà "Ðèñóíîê Ñ.3" ó íàçâ³ ðèñóíêà.

Paragraph ’(1)’, ’Note’, change "Figure C,3" into:

"Figure C.3" in the title of this figure.

15) Çì³íè äî ï³äïóíêòó D.1.1.1 15) Modifications to Subclause D.1.1.1

Ïóíêò "(1)", çì³íèòè îïèñàííÿ çì³ííèõ ó ôîð-
ìóë³ "(D.1)" "kb,..." íà "kb,�".
Ïóíêò "(2)", çì³íèòè îïèñàííÿ çì³ííèõ ó ôîð-
ìóë³ "(D.2)" "kb,..." íà "kb,�".

Paragraph ’(1)’, change in the description of the

variables of equation ’(D.1)’ "kb,..." into: "kb,�".
Paragraph ’(2)’, change in the description of the

variables of equation ’(D.2)’ "kb,..." into: "kb,�".

16) Çì³íè äî ï³äïóíêòó D.1.2.1 16) Modifications to Subclause D.1.2.1

Ïóíêò "(1)", çì³íèòè îïèñàííÿ çì³ííèõ ó ôîð-
ìóë³ "(D.3)" "kb,..." íà "kb,�".
"Òàáëèöÿ D.1", çì³íèòè ó âåðõíüîìó ðÿäêó
òàáëèö³ "kb,..." íà "kb,�" òà "kw,..." íà "kw,�".

Paragraph ’(1)’, change in the description of the

variables of equation ’(D.3)’ "kb,..." into: "kb,�".
’Table D.1’, change in the top row of the table

"kb,..." into: "kb,�", and "kw,..." into: "kw,�".
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17) Çì³íè äî ï³äïóíêòó D.2.2 17) Modifications to Subclause D.2.2

Ïóíêò "(1)", çì³íèòè îïèñàííÿ çì³ííèõ ó ôîð-
ìóë³ "(D.4)" "kw,..." íà "kw,�".
Ïóíêò "(1)", çì³íèòè ïîñèëàííÿ "EN1 993-1-8"
íà "EN 1993-1-8".

Paragraph ’(1)’, change in the description of the

variables of equation ’(D.4)’ "kw,..." into: "kw,�".
Paragraph ’(1)’, change the reference to

"EN 1993-1-8" into: "EN 1993-1-8".

18) Çì³íè äî Å.2 18) Modifications to Subclause E.2

Ïóíêò "(5)", çì³íèòè "…ðîçðàõóíêîâî¿ óìîâíî¿
ãðàíèö³ òåêó÷îñò³ íåðæàâ³þ÷èõ ñòàëåé â³ä-
íîñíî ãðàíèö³ òåêó÷îñò³…" íà "…ðîçðàõóíêîâî¿
óìîâíî¿ ìåæ³ òåêó÷îñò³ íåðæàâ³þ÷èõ ñòàëåé
â³äíîñíî ìåæ³ òåêó÷îñò³…"
"Òàáëèöÿ Å.1", çì³íèòè ó âåðõíüîìó ðÿäêó
òàáëèö³: "k p0 2, ,�" íà "k p0 2, ,�".
"Ðèñóíîê Å.2" çì³íèòè íà ðèñóíêó "k p0 2, ,�" òà
"fp 0 2, ,�" íà "k p0 2, ,�" òà "f p0 2, ,�".

Paragraph ’(5)’, change "... for the design yield
strength of stainless steels relative to the yield
strength..." into: "... for the design proof strength
of stainless steels relative to the proof strength..."

’Table E.1’, change in the top row of the table: "
k p0 2, ,�" into: "k p0 2, ,�".
’Figure E.2’, change in the figure "k p0 2, ,�" and

"fp 0 2, ,�" into: "k p0 2, ,�" and "f p0 2, ,�".
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Êîä ÓÊÍÄ 13.220.50; 91.010.30; 91.080.10

Êëþ÷îâ³ ñëîâà: âîãíåñò³éê³ñòü, âóãëåöåâà ñòàëü, íåðæàâ³þ÷à ñòàëü, ïðîåêòóâàííÿ, ñòàëåâ³

êîíñòðóêö³¿.
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