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Ñòàíäàðò ì³ñòèòü âèìîãè, ÿê³ â³äïîâ³äàþòü ÷èííîìó çàêîíîäàâñòâó.
Íàóêîâî-òåõí³÷íà îðãàí³çàö³ÿ, â³äïîâ³äàëüíà çà öåé ñòàíäàðò, – ÄÏ "ÍÄ²ÁÊ".
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– ñòðóêòóðí³ åëåìåíòè ñòàíäàðòó – "Îáêëàäèíêó", "Ïåðåäìîâó", "Íàö³îíàëüíèé âñòóï", "Âèçíà-

÷åííÿ ïîíÿòü" – îôîðìëåíî çã³äíî ç âèìîãàìè íàö³îíàëüíî¿ ñòàíäàðòèçàö³¿ Óêðà¿íè;
– íàö³îíàëüíèé äîâ³äêîâèé äîäàòîê íàâåäåíî ÿê íàñòàíîâó äëÿ êîðèñòóâà÷³â.
Ïåðåë³ê íàö³îíàëüíèõ ñòàíäàðò³â Óêðà¿íè (ÄÑÒÓ), ³äåíòè÷íèõ ÌÑ, ïîñèëàííÿ íà ÿê³ º â

EN 1994-1-1:2004, íàâåäåíî â äîäàòêó ÍÀ.
Êîï³¿ ÌÑ, íå ïðèéíÿòèõ ÿê íàö³îíàëüí³ ñòàíäàðòè, íà ÿê³ º ïîñèëàííÿ EN 1994-1-1:2004, ìîæíà

îòðèìàòè â Ãîëîâíîìó ôîíä³ íîðìàòèâíèõ äîêóìåíò³â ÄÏ "ÓêðÍÄÍÖ".
Òåõí³÷íà ïîïðàâêà EN 1994-1-1:2004/ÀÑ:2009 äî EN 1994-1-1:2004 ïîäàíà â ê³íö³

ÄÑÒÓ-Í Á EN 1994-1-1:2010 ï³ñëÿ äîäàòêà ÍÀ.

III

ÄÑÒÓ-Í Á EN 1994-1-1:2010

arymarenko
Прямоугольник



ÇÌ²ÑÒ

Ñ.

Âñòóï . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VI

Îñíîâè ïðîãðàìè ªâðîêîä³â . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Ñòàòóñ òà ñôåðà çàñòîñóâàííÿ ªâðîêîä³â . . . . . . . . . . . . . . . . . . . . . . . . 2

Íàö³îíàëüí³ ñòàíäàðòè, ùî âïðîâàäæóþòü ªâðîêîäè . . . . . . . . . . . . . . . . . . 4

Çâ’ÿçîê ì³æ ªâðîêîäàìè òà ãàðìîí³çîâàíèìè òåõí³÷íèìè óìîâàìè (ENs ³ ETAs)
äëÿ âèðîá³â . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Äîäàòêîâà ³íôîðìàö³ÿ ñòîñîâíî EN 1994-1-1 . . . . . . . . . . . . . . . . . . . . . . 5

Íàö³îíàëüí³ äîäàòêè äî EN 1994-1-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

1 Çàãàëüí³ âèìîãè . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.1 Ñôåðà . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.2 Íîðìàòèâí³ ïîñèëàííÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

1.3 Ïåðåäóìîâè . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

1.4 Â³äì³ííîñò³ ì³æ îñíîâíèìè ïîëîæåííÿìè ³ ïðàâèëàìè çàñòîñóâàííÿ . . . . . . . 9

1.5 Òåðì³íè ³ âèçíà÷åííÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

1.6 Ïîçíàêè . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

2 Îñíîâè ïðîåêòóâàííÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

2.1 Âèìîãè . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

2.2 Ïðèíöèïè ïðîåêòóâàííÿ çà ãðàíè÷íèìè ñòàíàìè . . . . . . . . . . . . . . . . . . 25

2.3 Îñíîâí³ çì³íí³ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

2.4 Ïåðåâ³ðêà çà äîïîìîãîþ ìåòîäó êîåô³ö³ºíò³â íàä³éíîñò³ . . . . . . . . . . . . . 26

3 Ìàòåð³àëè . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

3.1 Áåòîí . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

3.2 Àðìàòóðíà ñòàëü . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

3.3 Êîíñòðóêö³éíà ñòàëü . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

3.4 Ç’ºäíóâàëüí³ åëåìåíòè . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

3.5 Ïðîô³ëüîâàí³ ñòàëåâ³ íàñòèëè äëÿ êîìá³íîâàíèõ ïëèò ñïîðóä . . . . . . . . . . 29

4 Äîâãîâ³÷í³ñòü . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

4.1 Çàãàëüí³ ïîëîæåííÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

4.2 Ïðîô³ëüîâàí³ ñòàëåâ³ íàñòèëè äëÿ êîìá³íîâàíèõ ïëèò ñïîðóä . . . . . . . . . . 29

5 Êîíñòðóêòèâíèé ðîçðàõóíîê . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

5.1 Êîíñòðóêòèâíå ìîäåëþâàííÿ äëÿ ðîçðàõóíêó . . . . . . . . . . . . . . . . . . . 30

5.2 Êîíñòðóêòèâíà ñò³éê³ñòü . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

5.3 Íåòî÷íîñò³ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

5.4 Ðîçðàõóíîê çà âïëèâàìè . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

5.5 Êëàñèô³êàö³ÿ ïîïåðå÷íèõ ïåðåð³ç³â . . . . . . . . . . . . . . . . . . . . . . . . . 44

6 Ãðàíè÷í³ ñòàíè . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

6.1 Áàëêè . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

6.2 Íåñó÷à çäàòí³ñòü ïîïåðå÷íèõ ïåðåð³ç³â áàëîê . . . . . . . . . . . . . . . . . . . 49

6.3 Îï³ð ïîïåðå÷íèõ ïåðåð³ç³â áàëîê ñïîðóä ïðè ÷àñòêîâîìó çàìîíîë³÷óâàíí³ . . . 56

6.4 Âòðàòà ñò³éêîñò³ êîìá³íîâàíèõ áàëîê ïðè êðó÷åíí³ ³ç ïëîùèíè . . . . . . . . . . 59

6.5 Ïîïåðå÷í³ ñèëè íà ñò³íêó . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

IV

ÄÑÒÓ-Í Á EN 1994-1-1:2010

arymarenko
Прямоугольник

arymarenko
Прямоугольник



6.6 Çñóâí³ ç’ºäíàííÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

6.7 Êîìá³íîâàí³ êîëîíè òà êîìá³íîâàí³ ñòèñíóò³ åëåìåíòè . . . . . . . . . . . . . . 79

6.8 Âòîìà . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98

7 Ãðàíè÷íèé ñòàí çà ïðèäàòí³ñòþ äî åêñïëóàòàö³¿ . . . . . . . . . . . . . . . . . 105

7.1 Çàãàëüí³ ïîëîæåííÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

7.2 Íàïðóæåííÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

7.3 Äåôîðìàö³¿ ó ñïîðóäàõ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

7.4 Óòâîðåííÿ òð³ùèí ó áåòîí³ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

8 Êîìá³íîâàí³ âóçëè êàðêàñ³â ñïîðóä . . . . . . . . . . . . . . . . . . . . . . . . 113

8.1 Ñôåðà . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

8.2 Ðîçðàõóíîê, ìîäåëþâàííÿ ³ êëàñèô³êàö³ÿ . . . . . . . . . . . . . . . . . . . . . 113

8.3 Ìåòîäè ðîçðàõóíêó . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114

8.4 Îï³ð êîìïîíåíò³â . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115

9 Êîìá³íîâàí³ ïëèòè ç ïðîô³ëüîâàíèìè íàñòèëàìè äëÿ ñïîðóä . . . . . . . . . 118

9.1 Çàãàëüí³ ïîëîæåííÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

9.2 Ïîëîæåííÿ ç êîíñòðóþâàííÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120

9.3 Ä³¿ òà âïëèâè ä³é . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122

9.4 Ðîçðàõóíîê âíóòð³øí³õ ñèë ³ ìîìåíò³â . . . . . . . . . . . . . . . . . . . . . . . 123

9.5 Ïåðåâ³ðêà ñòàëåâèõ ïðîôíàñòèë³â ó ÿêîñò³ îïàëóáêè çà ² ãðóïîþ
ãðàíè÷íèõ ñòàí³â . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126

9.6 Ïåðåâ³ðêà ñòàëåâèõ ïðîôíàñòèë³â ó ÿêîñò³ îïàëóáêè çà ²² ãðóïîþ
ãðàíè÷íèõ ñòàí³â . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126

9.7 Ïåðåâ³ðêà êîìá³íîâàíèõ ïëèò çà ² ãðóïîþ ãðàíè÷íèõ ñòàí³â . . . . . . . . . . . 126

9.8 Ïåðåâ³ðêà êîìá³íîâàíèõ ïëèò çà ²² ãðóïîþ ãðàíè÷íèõ ñòàí³â . . . . . . . . . . . 132

Äîäàòîê À
Æîðñòê³ñòü êîìïîíåíò ç’ºäíàíü ó ñïîðóäàõ . . . . . . . . . . . . . . . . . . . . . . 134

À.1 Ãàëóçü . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134

À.2 Êîåô³ö³ºíòè æîðñòêîñò³ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134

À.3 Äåôîðìàö³ÿ çñóâíîãî ç’ºäíàííÿ . . . . . . . . . . . . . . . . . . . . . . . . . . 137

Äîäàòîê Â
Ñòàíäàðòí³ âèïðîáóâàííÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

Â.1 Çàãàëüí³ ïîëîæåííÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

Â.2 Âèïðîáóâàííÿ çñóâíèõ ç’ºäíàíü . . . . . . . . . . . . . . . . . . . . . . . . . . 139

Â.3 Âèïðîáóâàííÿ êîìá³íîâàíèõ ïëèò ïåðåêðèòò³â . . . . . . . . . . . . . . . . . . 143

Äîäàòîê Ñ
Óñàäêà áåòîíó ó êîìá³íîâàíèõ êîíñòðóêö³ÿõ ñïîðóä . . . . . . . . . . . . . . . . . 150

Äîäàòîê ÍÀ
Ïåðåë³ê íàö³îíàëüíèõ ñòàíäàðò³â Óêðà¿íè (ÄÑÒÓ), ³äåíòè÷íèõ ÌÑ,
ïîñèëàííÿ íà ÿê³ º â EN 1994-1-1:2004 . . . . . . . . . . . . . . . . . . . . . . . . 151

Òåõí³÷íà ïîïðàâêà EN 1994-1-1:2004/ÀÑ:2009 . . . . . . . . . . . . . . . . . . . . . . 154

Á³áë³îãðàô³ÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

V

ÄÑÒÓ-Í Á EN 1994-1-1:2010

arymarenko
Прямоугольник



ÂÑÒÓÏ FOREWORD

Äàíèé äîêóìåíò (EN 1994-1-1:2004) ªâðîêîä 4:
"Ïðîåêòóâàííÿ êîìá³íîâàíèõ ñòàëåçàë³çîáå-
òîííèõ êîíñòðóêö³é: ×àñòèíà 1-1 Çàãàëüí³ ïðà-
âèëà ³ ïðàâèëà äëÿ ñïîðóä" áóâ ï³äãîòîâëåíèé
Òåõí³÷íèì êîì³òåòîì CEN/TC 250 "Áóä³âåëüí³
ªâðîêîäè", ñåêðåòàð³àò ÿêîãî óòðèìóºòüñÿ BSI
(Áðèòàíñüêèì ³íñòèòóòîì ñòàíäàðò³â).

This document (EN 1994-1-1:2004), Eurocode 4:
Design of composite steel and concrete struc-
tures: Part 1-1 General rules and rules for build-
ings, has been prepared on behalf of Technical
Committee CEN/TC 250 "Structural Eurocodes",
the Secretariat of which is held by BSI.

Öåé ªâðîïåéñüêèé ñòàíäàðò ïîâèíåí íàáóòè
ñòàòóñó íàö³îíàëüíîãî ñòàíäàðòó øëÿõîì ïóá-
ë³êàö³¿ ³äåíòè÷íîãî òåêñòó àáî ÷åðåç ï³äòâåðä-
æåííÿ íå ï³çí³øå ÷åðâíÿ 2005 ð., à íàö³îíàëüí³
ñòàíäàðòè, ÿê³ éîìó ñóïåðå÷àòü, ïîâèíí³ áóòè
â³äì³íåí³ íå ï³çí³øå áåðåçíÿ 2010 ð.

This European Standard shall be given the status
of a national standard, either by publication of an
identical text or by endorsement, at the latest by
June 2005, and conflicting national standards
shall be withdrawn at the latest by March 2010.

Äàíèé äîêóìåíò çàì³íþº EVN 1994-1-1:1992. This document supersedes ENV 1994-1-1:1992.

Ñôåðîþ â³äïîâ³äàëüíîñò³ CEN/TC 250 º âñ³
ªâðîêîäè â ãàëóç³ áóä³âíèöòâà

CEN/TC 250 is responsible for all Structural
Eurocodes.

Â³äïîâ³äíî äî âíóòð³øí³õ ïðàâèë CEN/CENELEC
öåé ºâðîïåéñüêèé ñòàíäàðò çîáîâ’ÿçàí³ âïðî-
âàäèòè íàö³îíàëüí³ îðãàí³çàö³¿ ç³ ñòàíäàðòè-
çàö³¿ òàêèõ êðà¿í: Àâñòð³¿, Áåëüã³¿, Ê³ïðó, ×åñüêî¿
ðåñïóáë³êè, Äàí³¿, Åñòîí³¿, Ô³íëÿíä³¿, Ôðàíö³¿,
Í³ìå÷÷èíè, Ãðåö³¿, Óãîðùèíè, ²ñëàíä³¿, ²ðëàíä³¿,
²òàë³¿, Ëàòâ³¿, Ëþêñåìáóðãó, Ìàëüòè, Í³äåðëàí-
ä³â, Íîðâåã³¿, Ïîëüù³, Ïîðòóãàë³¿, Ñëîâà÷÷èíè,
Ñëîâåí³¿, ²ñïàí³¿, Øâåö³¿, Øâåéöàð³¿ òà Âåëèêî¿
Áðèòàí³¿.

According to the CEN/CENELEC Internal Regula-
tions, the national standards organizations of the
following countries are bound to implement this
European Standard: Austria, Belgium, Cyprus,
Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg,
Malta, the Netherlands, Norway, Poland, Portu-
gal, Slovakia, Slovenia, Spain, Sweden, Switzer-
land and the United Kingdom.

VI
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ÍÀÖ²ÎÍÀËÜÍÈÉ ÑÒÀÍÄÀÐÒ ÓÊÐÀ¯ÍÈ

ªÂÐÎÊÎÄ 4. ÏÐÎÅÊÒÓÂÀÍÍß ÑÒÀËÅÇÀË²ÇÎÁÅÒÎÍÍÈÕ ÊÎÍÑÒÐÓÊÖ²É

×àñòèíà 1-1. Çàãàëüí³ ïðàâèëà ³ ïðàâèëà äëÿ ñïîðóä

ÅÂÐÎÊÎÄ 4. ÏÐÎÅÊÒÈÐÎÂÀÍÈÅ ÑÒÀËÅÆÅËÅÇÎÁÅÒÎÍÍÛÕ ÊÎÍÑÒÐÓÊÖÈÉ

×àñòü 1-1. Îáùèå ïðàâèëà è ïðàâèëà äëÿ ñîîðóæåíèé

EUROCODE 4: DESIGN OF COMPOSITE STEEL AND CONCRETE STRUCTURES –

Part 1-1. General rules and rules for buildings

×èííèé â³ä 2013-07-01

ÎÑÍÎÂÈ ÏÐÎÃÐÀÌÈ ªÂÐÎÊÎÄ²Â BACKGROUND OF THE EUROCODE
PROGRAMME

Ó 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
harmonisation 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 íîðìàì äåðæàâ-÷ëåí³â, à çðåø-
òîþ ìàëè çàì³íèòè ¿õ.

Within this action programme, the Commission
took the initiative to establish a set of harmonised
technical rules for the design of construction
works which, in a first stage, would serve as an 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 ªâðîïåé-
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 1980’s.

Ó 1989 ðîö³ Êîì³ñ³ÿ òà äåðæàâè-÷ëåíè EU (ªâ-
ðîïåéñüêî¿ ñï³ëüíîòè) òà EFTA (ªðîïåéñüêî¿
àñîö³àö³¿ â³ëüíî¿ òîðã³âë³) íà ï³äñòàâ³ óãîäè1 ì³æ
Êîì³ñ³ºþ òà CEN (ªâðîïåéñüêèì êîì³òåòîì ³ç
ñòàíäàðòèçàö³¿) âèð³øèëè ïåðåäàòè ï³äãîòîâêó
òà ïóáë³êàö³þ ªâðîêîä³â CEN çà äîïîìîãîþ
ñåð³¿ ìàíäàò³â, ùîá ó ìàéáóòíüîìó íàäàòè
ªâðîêîäàì ñòàòóñó ªâðîïåéñüêîãî ñòàíäàðòó
(EN).

In 1989, the Commission and the Member States
of the EU and EFTA decided, on the basis of an
agreement1 between the Commission and CEN,
to transfer the preparation and the publication of
the Eurocodes to CEN through a series of Man-
dates, in order to provide them with a future status
of European Standard (EN).

1

ÄÑÒÓ-Í Á EN 1994-1-1:2010

Âèäàííÿ îô³ö³éíå

1 Óãîäà ì³æ Êîì³ñ³ºþ ªâðîïåéñüêî¿ ñï³ëüíîòè ³ ªâðî-
ïåéñüêèì êîì³òåòîì ñòàíäàðòèçàö³¿ (CEN) ùîäî
ðîáîòè íàä ªâðîêîäàìè äëÿ ïðîåêòóâàííÿ áóä³âåëü
³ ñïîðóä (BC/CEN/03/89).

1 Agreement between the Commission of the European
Communities and the European Committee for
Standardisation (CEN) concerning the work on
EUROCODES for the design of building and civil engi-
neering works (BC/CEN/03/89).
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Öå ôàêòè÷íî ïîâ’ÿçóº ªâðîêîäè ç ïîëîæåí-
íÿìè äèðåêòèâ Ðàäè òà/àáî ð³øåíü Êîì³ñ³¿ ñòî-
ñîâíî ªâðîïåéñüêèõ ñòàíäàðò³â (íàïðèêëàä,
äèðåêòèâà Ðàäè 89/106/ÅÅÑ ùîäî áóä³âåëüíèõ
âèðîá³â – ÑÐÎ – òà äèðåêòèâè Ðàäè 93/37/ÅÅÑ,
92/50/ÅÅÑ ³ 89/440/ÅÅÑ ùîäî ãðîìàäñüêèõ
ïðîåêò³â òà êîìóíàëüíèõ ïîñëóã ³ ð³âíîö³ííèõ
äèðåêòèâ ÅFÒÀ, ùî çàïî÷àòêîâàí³ ç ìåòîþ
ñòàíîâëåííÿ âíóòð³øíüîãî ðèíêó).

This links de facto the Eurocodes with the provi-
sions of all the Council’s Directives and/or Com-
mission’s Decisions dealing with European
standards (e.g. the Council Directive 89/106/EEC
on construction products – CPD – and Council
Directives 93/37/EEC, 92/50/EEC and 89/440/EEC
on public works and services and equivalent
EFTA Directives initiated in pursuit of setting up
the internal market).

Ïðîãðàìà áóä³âåëüíèõ ªâðîêîä³â âêëþ÷àº íàñ-
òóïí³ ñòàíäàðòè, ùî â îñíîâíîìó ñêëàäàþòüñÿ
ç äåê³ëüêîõ ÷àñòèí:

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

EN 1990 ªâðîêîä: Îñíîâè ïðîåêòóâàííÿ êîí-
ñòðóêö³é
EN 1991 ªâðîêîä 1: Ä³¿ íà êîíñòðóêö³¿
EN 1992 ªâðîêîä 2: Ïðîåêòóâàííÿ çàë³çîáå-
òîííèõ êîíñòðóêö³é
EN 1993 ªâðîêîä 3: Ïðîåêòóâàííÿ ñòàëåâèõ
êîíñòðóêö³é
EN 1994 ªâðîêîä 4: Ïðîåêòóâàííÿ ñòàëåçàëi-
çîáåòîííèõ êîíñòðóêö³é
EN 1995 ªâðîêîä 5: Ïðîåêòóâàííÿ äåðåâ’ÿíèõ
êîíñòðóêö³é
EN 1996 ªâðîêîä 6: Ïðîåêòóâàííÿ êàì’ÿíèõ
êîíñòðóêö³é
EN 1997 ªâðîêîä 7: Ãåîòåõí³÷íå ïðîåêòóâàííÿ
EN 1998 ªâðîêîä 8: Ïðîåêòóâàííÿ ñåéñìîñò³é-
êèõ êîíñòðóêö³é
EN 1999 ªâðîêîä 9: Ïðîåêòóâàííÿ àëþì³í³ºâèõ
êîíñòðóêö³é

EN 1990 Eurocode : Basis of Structural Design

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

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

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

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

ÑÒÀÒÓÑ ÒÀ ÑÔÅÐÀ ÇÀÑÒÎÑÓÂÀÍÍß
ªÂÐÎÊÎÄ²Â

STATUS AND FIELD OF APPLICATION
OF EUROCODES

Äåðæàâè-÷ëåíè ÅU òà ÅFÒÀ âèçíàþòü, ùî
ªâðîêîäè º îñíîâîïîëîæíèìè äîêóìåíòàìè
äëÿ òàêèõ ö³ëåé:

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

– ÿê 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;

2
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– 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 ñïîðóä, âîíè ìàþòü ïðÿìèé çâ’ÿ-
çîê ç Òëóìà÷íèìè äîêóìåíòàìè2, ùî ïîñèëà-
þòüñÿ 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 ðîçðîá-
ëÿþòü 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 Euro-
codes.

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, íåîáõ³äíîþ º 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. Un-
usual forms of construction or design conditions
are not specifically covered and additional expert
Consideration will be required by the designer in
such cases.

3
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2 Â³äïîâ³äíî äî Ñò.3.3 CPD îñíîâí³ âèìîãè (ERs)
ïîâèíí³ áóòè íàäàí³ â êîíêðåòí³é ôîðì³ ó òëóìà÷íèõ
äîêóìåíòàõ äëÿ ñòâîðåííÿ íåîáõ³äíèõ çâ’ÿçê³â ì³æ
îñíîâíèìè âèìîãàìè òà ìàíäàòàìè íà ãàðìîí³çàö³þ
ENs ³ ETAGs/ETAs.

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

3 Â³äïîâ³äíî äî ñò. 12 CPD òëóìà÷í³ äîêóìåíòè
ïîâèíí³:
à) íàäàâàòè êîíêðåòíî¿ ôîðìè îñíîâíèì âèìîãàì,
ãàðìîí³çóþ÷è òåðì³íîëîã³þ, òåõí³÷í³ îñíîâè, òà
çàçíà÷àòè êëàñè àáî ð³âí³ äëÿ êîæíî¿ âèìîãè, äå öå
íåîáõ³äíî;
b) âêàçóâàòè ìåòîäè êîðåëÿö³¿ öèõ êëàñ³â àáî ð³âí³â
âèìîã ³ç òåõí³÷íèìè óìîâàìè, íàïðèêëàä, ìåòîäàìè
ðîçðàõóíê³â ³ ïåðåâ³ðêè, òåõí³÷íèìè ïðàâèëàìè äëÿ
ðîçðîáêè ïðîåêò³â òîùî;
c) ñëóãóâàòè â ÿêîñò³ äæåðåëà äëÿ çàïðîâàäæåííÿ
ãàðìîí³çîâàíèõ ñòàíäàðò³â ³ íîðì äëÿ ºâðîïåéñüêèõ
òåõí³÷íèõ óõâàëåíü.
ªâðîêîäè ôàêòè÷íî â³ä³ãðàþòü ñõîæó ðîëü ó ñôåð³
ER 1 ³ ÷àñòèí³ ER 2.

3 According to Art. 12 of the CPD the interpretative docu-
ments shall:
a) give concrete form to the essential requirements by
harmonising the terminology and the technical bases
and indicating classes or levels for each requirement
where necessary;
b) indicate methods of correlating these classes or lev-
els of requirement with the technical specifications, e.g.
methods of calculation and of proof, technical rules for
project design, etc.;
c) serve as a reference for the establishment of harmo-
nised standards and guidelines for European technical
approvals.
The Eurocodes, de facto, play a similar role in the field
of the ER 1 and a part of ER 2.
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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 (includ-
ing any annexes), as published by CEN, which
may be preceded by a National title page and
National foreword, and may be followed by a
National Ànnex.

Íàö³îíàëüíèé äîäàòîê ìîæå ì³ñòèòè ³íôîðìà-
ö³þ ëèøå ñòîñîâíî òèõ ïàðàìåòð³â, ùî çàëè-
øåí³ â³äêðèòèìè â ªâðîêîäàõ äëÿ íàö³îíàëü-
íîãî âèáîðó, òàê çâàí³ íàö³îíàëüíî âèçíà÷åí³
ïàðàìåòðè, òà çàñòîñîâóþòüñÿ äëÿ ïðîåêòóâàí-
íÿ òà áóä³âíèöòâà ó êîíêðåòí³é 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,

– îñîáëèâîñò³ äàíî¿ êðà¿íè (ãåîãðàô³÷í³, êëi-
ìàòè÷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 also contain:
– ð³øåííÿ ùîäî çàñòîñóâàííÿ äîâ³äêîâèõ

äîäàòê³â;
– decisions on the use of informative annexes;

– 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.

ÇÂ’ßÇÊÈ Ì²Æ ªÂÐÎÊÎÄÀÌÈ
ÒÀ ÃÀÐÌÎÍ²ÇÎÂÀÍÈÌÈ ÒÅÕÍ²×ÍÈÌÈ

ÓÌÎÂÀÌÈ (ENs and ETAs) ÄËß ÂÈÐÎÁ²Â

LINKS BETWEEN EUROCODES AND
HARMONISED TECHNICAL SPECIFICATIONs

(ENs and ETAs) FOR PRODUCTS

Íåîáõ³äíà óçãîäæåí³ñòü ì³æ ãàðìîí³çîâàíèìè
òåõí³÷íèìè óìîâàìè äëÿ áóä³âåëüíèõ âèðîá³â
òà òåõí³÷íèìè ïðàâèëàìè äëÿ áóä³âåëü ³ ñïî-
ðóä4. Êð³ì òîãî, ïîâíà ³íôîðìàö³ÿ, ÿêà ñóïðî-
âîäæóº ìàðêóâàííÿ CE áóä³âåëüíèõ âèðîá³â ³
ìàº â³äíîøåííÿ äî ªâðîêîä³â, ïîâèííà ÷³òêî
çàçíà÷àòè, ÿê³ íàö³îíàëüíî âèçíà÷åí³ ïàðà-
ìåòðè áóëè âðàõîâàí³.

There is a need for consistency between the har-
monised technical specifications for construction
products and the technical rules for works4. Fur-
thermore, all the information accompanying
the CE Marking of the construction products
which refer to Eurocodes shall clearly mention
which Nationally Determined Parameters have
been taken into account.
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ÄÎÄÀÒÊÎÂÀ ²ÍÔÎÐÌÀÖ²ß ÑÒÎÑÎÂÍÎ
EN 1994-1-1

ADDITIONAL INFORMATION SPECIFIC TO
EN 1994-1-1

EN 1994-1-1 ì³ñòèòü îñíîâí³ ïðàâèëà ³ âèìîãè
ùîäî áåçïåêè, åêñïëóàòàö³éíî¿ ïðèäàòíîñò³
òà äîâãîâ³÷íîñò³ êîìá³íîâàíèõ ñòàëåçàë³çî-
áåòîííèõ ñïîðóä ñï³ëüíî ç êîíêðåòíèìè
ïîëîæåííÿìè äëÿ áóä³âåëü. Âîíè áàçóþòüñÿ
íà êîíöåïö³¿ ãðàíè÷íîãî ñòàíó â ïîºäíàíí³ ç
ìåòîäîì êîåô³ö³ºíò³â íàä³éíîñò³.

EN 1994-1-1 describes the Principles and re-
quirements for safety, serviceability and durability
of composite steel and concrete structures, to-
gether with specific provisions for buildings. It is
based on the limit state concept used in conjunc-
tion with a partial factor method.

Äëÿ ïðîåêòóâàííÿ íîâèõ ñïîðóä ïåðåäáà÷åíî
áåçïîñåðåäíº çàñòîñóâàííÿ EN 1994-1-1
ñï³ëüíî ç ³íøèìè ÷àñòèíàìè EN 1994, ªâðî-
êîäàìè EN 1990…1993, EN 1997 ³ EN 1998.

For the design of new structures, EN 1994-1-1 is
intended to be used, for direct application, to-
gether with other Parts of EN 1994, Eurocodes
EN 1990 to 1993 and Eurocodes EN 1997 and
EN 1998.

EN 1994-1-1 òàêîæ º áàçîâèì äîêóìåíòîì äëÿ
³íøèõ CEN TC (Òåõí³÷íèõ êîì³òåò³â) â ïèòàííÿõ
áóä³âåëüíèõ êîíñòðóêö³é.

EN 1994-1-1 also serves as a reference docu-
ment for other CEN TCs concerning structural
matters.

EN 1994-1-1 ïðèçíà÷åí³ äëÿ çàñòîñóâàííÿ: EN 1994-1-1 is intended for use by:
– êîì³òåòàìè ç ðîçðîáëåííÿ íîðì äëÿ ïðî-

åêòóâàííÿ ñïîðóä ³ ñóïóòí³õ âèðîá³â, âèïðî-
áóâàíü òà äèðåêòèâ;

– committees drafting other standards for struc-
tural design and related product, testing and
execution standards;

– êë³ºíòàìè (íàïðèêëàä, äëÿ ôîðìóëþâàííÿ
¿õ îñîáëèâèõ âèìîã ùîäî ð³âí³â íàä³éíîñò³
òà äîâãîâ³÷íîñò³);

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

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

×èñëîâ³ âåëè÷èíè êîåô³ö³ºíò³â íàä³éíîñò³ òà
³íøèõ ïàðàìåòð³â íàä³éíîñò³, ùî ðåêîìåíäó-
þòüñÿ â ÿêîñò³ áàçîâèõ âåëè÷èí, çàáåçïå÷óþòü
ïðèéíÿòíèé ð³âåíü íàä³éíîñò³. Âîíè áóëè ïðè-
çíà÷åí³ âèõîäÿ÷è ç óìîâè, ùî çàñòîñîâóºòüñÿ
â³äïîâ³äíèé ð³âåíü âèêîíàííÿ òà óïðàâë³ííÿ
ÿê³ñòþ. Ïðè çàñòîñóâàíí³ EN 1994-1-1 ó ÿêîñò³
áàçîâîãî äîêóìåíòà ³íøèìè CEN/ÒÑ ïîâèíí³
ïðèéìàòèñü òàê³ ñàì³ âåëè÷èíè.

Numerical values for partial factors and other
reliability parameters are recommended as ba-
sic values that provide an acceptable level of
reliability. They have been selected assuming
that an appropriate level of workmanship and of
quality management applies. When EN 1994-1-1
is used as a base document by other CEN/TCs
the same values need to be taken.

ÍÀÖ²ÎÍÀËÜÍ² ÄÎÄÀÒÊÈ ÄÎ EN 1994-1-1 NATIONAL ANNEX FOR EN 1994-1-1

Öåé ñòàíäàðò íàäàº âåëè÷èíè ç ïðèì³òêàìè, â
ÿêèõ âèïàäêàõ ìîæëèâèé âèá³ð íàö³îíàëüíèõ
àëüòåðíàòèâ. Òàêèì ÷èíîì, íàö³îíàëüíèé
ñòàíäàðò, ùî çàïðîâàäæóº EN 1994-1-1, ïîâè-
íåí ìàòè Íàö³îíàëüíèé äîäàòîê, ùî ì³ñòèòü
âñ³ íàö³îíàëüíî âèçíà÷åí³ ïàðàìåòðè (õàðàê-
òåðèñòèêè), ÿê³ âèêîðèñòîâóþòüñÿ äëÿ ïðîåê-
òóâàííÿ áóä³âåëü òà öèâ³ëüíèõ ñïîðóä, ùî
áóäóòü çâåäåí³ ó â³äïîâ³äí³é êðà¿í³.
Íàö³îíàëüíà àëüòåðíàòèâà äîçâîëÿºòüñÿ â
EN 1994-1-1 ó íàñòóïíèõ ïóíêòàõ:

This standard gives values with Notes indicating
where national choices may have to be made.
Therefore the National Standard implementing
EN 1994-1-1 should have a National annex con-
taining all Nationally Determined Parameters to
be used for the design of buildings and civil engi-
neering works to be constructed in the relevant
country.

National choice is allowed in EN 1994-1-1 through
the following clauses:

5

ÄÑÒÓ-Í Á EN 1994-1-1:2010

arymarenko
Прямоугольник



– 2.4.1.1(1)
– 2.4.1.2(5)
– 2.4.1.2(6)
– 2.4.1.2(7)
– 3.1(4)
– 3.5(2)
– 5.4.3(1)(h)
– 6.6.3.1(1)
– 6.6.3.1(3)
– 6.6.4.1(3)
– 6.8.2(1)
– 6.8.2(2)
– 9.1.1(2)
– 9.6(2)
– 9.7.3(4)
– 9.7.3(8)
– 9.7.3(9)
– Â.2.5(1)
– Â.3.6(5)

– 2.4.1.1(1)
– 2.4.1.2(5)
– 2.4.1.2(6)
– 2.4.1.2(7)
– 3.1(4)
– 3.5(2)
– 5.4.3(1)(h)
– 6.6.3.1(1)
– 6.6.3.1(3)
– 6.6.4.1(3)
– 6.8.2(1)
– 6.8.2(2)
– 9.1.1(2)
– 9.6(2)
– 9.7.3(4)
– 9.7.3(8)
– 9.7.3(9)
– Â.2.5(1)
– Â.3.6(5)

1 ÇÀÃÀËÜÍ² ÂÈÌÎÃÈ 1 GENERAL

1 Ñôåðà 1.1 Scope

1.1.1 Ñôåðà çàñòîñóâàííÿ ªâðîêîäó 4 1.1.1 Scope of Eurocode 4

(1) EN 1994-1-1 çàñòîñîâóºòüñÿ äëÿ ïðîåêòó-
âàííÿ êîìá³íîâàíèõ ñòàëåçàë³çîáåòîííèõ êîí-
ñòðóêö³é ³ åëåìåíò³â äëÿ áóä³âåëü ³ ãðîìàä-
ñüêèõ ñïîðóä. Â³í â³äïîâ³äàº îñíîâíèì ïîëî-
æåííÿì ³ âèìîãàì ùîäî áåçïåêè ³ åêñïëóàòà-
ö³éíî¿ ïðèäàòíîñò³ ñïîðóä. Îñíîâè ïðîåêòó-
âàííÿ ³ ïåðåâ³ðêè íàäàíî ó EN 1990 – Îñíîâè
ïðîåêòóâàííÿ ñïîðóä.

(1) Eurocode 4 applies to the design of composite
structures and members for buildings and civil en-
gineering works. It complies with the principles
and requirements for the safety and serviceability
of structures, the basis of their design and verifi-
cation that are given in EN 1990 – Basis of struc-
tural design.

(2) ªâðîêîä 4 ðîçãëÿäàº âèìîãè ñòîñîâíî ì³ö-
íîñò³, ïðèäàòíîñò³ äî åêñïëóàòàö³¿, äîâãîâ³÷-
íîñò³ ³ ïîæåæíî¿ áåçïåêè êîìá³íîâàíèõ êîíñò-
ðóêö³é. ²íø³ âèìîãè, íàïðèêëàä, ùîäî òåïëî-
àáî çâóêî³çîëÿö³¿, íå ðîçãëÿäàþòüñÿ.

(2) Eurocode 4 is concerned only with require-
ments for resistance, serviceability, durability
and fire resistance of composite structures. Other
requirements, e.g. concerning thermal or sound
insulation, are not considered.

(3) ªâðîêîä 4 ïðèçíà÷åíèé äëÿ çàñòîñóâàííÿ
ó ïîºäíàíí³ ç:

(3) Eurocode 4 is intended to be used in conjunc-
tion with:

EN 1990 ªâðîêîä: Îñíîâè ïðîåêòóâàííÿ ñïîðóä. EN 1990 Eurocode: Basis of structural design.

EN 1991 ªâðîêîä 1: Ä³¿ íà êîíñòðóêö³¿.
ENs, hENs, ETAGs ³ ETAs äëÿ áóä³âåëüíèõ
âèðîá³â, ùî â³äíîñÿòüñÿ äî êîìá³íîâàíèõ
êîíñòðóêö³é.

EN 1991 Eurocode 1: Actions on structures.
ENs, hENs, ETAGs and ETAs for construction
products relevant for composite structures.

EN 1090 Âèêîíàííÿ ñòàëåâèõ ³ àëþì³í³ºâèõ
êîíñòðóêö³é.

EN 1090 Execution of steel structures and alu-
minium structures.

EN 13670 Âèêîíàííÿ çàë³çîáåòîííèõ êîíñòðóê-
ö³é.

EN 13670 Execution of concrete structures.
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EN 1992 ªâðîêîä 2: Ïðîåêòóâàííÿ çàë³çîáå-
òîííèõ êîíñòðóêö³é.

EN 1992 Eurocode 2: Design of concrete struc-
tures.

EN 1993 ªâðîêîä 3: Ïðîåêòóâàííÿ ñòàëåâèõ
êîíñòðóêö³é.

EN 1993 Eurocode 3: Design of steel structures.

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

EN 1998 ªâðîêîä 8: Ïðîåêòóâàííÿ ñåéñìî-
ñò³éêèõ ñïîðóä ïðè çâåäåíí³ êîìá³íîâàíèõ
êîíñòðóêö³¿ ó ñåéñì³÷íèõ ðåã³îíàõ.

EN 1998 Eurocode 8: Design of structures for
earthquake resistance, when composite struc-
tures are built in seismic regions.

(4) ªâðîêîä 4 ñêëàäàºòüñÿ ³ç äåê³ëüêîõ ÷àñòèí:
×àñòèíà 1-1: Çàãàëüí³ ïðàâèëà ³ ïðàâèëà äëÿ
ñïîðóä.
×àñòèíà 1-2: Ïðîòèïîæåæíå ïðîåêòóâàííÿ êîí-
ñòðóêö³é.
×àñòèíà 2: Ìîñòè.

(4) Eurocode 4 is subdivided in various parts:
Part 1-1: General rules and rules for buildings.

Part 1-2: Structural fire design.

Part 2: Bridges.

1.1.2 Ñôåðà çàñòîñóâàííÿ ÷àñòèíè 1-1

ªâðîêîäó 4

1.1.2 Scope of Part 1-1 of Eurocode 4

(1) Ó ÷àñòèí³ 1-1 ªâðîêîäó 4 íàâåäåíî çàãàëüí³
îñíîâè äëÿ ïðîåêòóâàííÿ êîìá³íîâàíèõ êîíñò-
ðóêö³é òà êîíêðåòí³ íîðìè äëÿ áóä³âåëü.

(1) Part 1-1 of Eurocode 4 gives a general basis
for the design of composite structures together
with specific rules for buildings.

(2) Ó ÷àñòèí³ 1-1 ðîçãëÿäàþòüñÿ íàñòóïí³
ïèòàííÿ:
Ðîçä³ë 1: Çàãàëüí³ ïîëîæåííÿ.
Ðîçä³ë 2: Îñíîâè ïðîåêòóâàííÿ.
Ðîçä³ë 3: Ìàòåð³àëè.
Ðîçä³ë 4: Äîâãîâ³÷í³ñòü.
Ðîçä³ë 5: Ðîçðàõóíîê êîíñòðóêö³é.
Ðîçä³ë 6: Ãðàíè÷í³ ñòàíè çà ì³öí³ñòþ ³ ñò³éê³ñòþ.
Ðîçä³ë 7: Ãðàíè÷í³ ñòàíè çà ïðèäàòí³ñòþ äî
åêñïëóàòàö³¿.
Ðîçä³ë 8: Êîìá³íîâàí³ âóçëè ó ðàìàõ áóä³âåëü

Ðîçä³ë 9: Êîìá³íîâàí³ ïëèòè áóä³âåëü ç îïà-
ëóáêîþ ³ç ïðîêàòíî¿ ñòàë³.

(2) The following subjects are dealt with in
Part 1-1:
Section 1: General.
Section 2: Basis of design.
Section 3: Materials.
Section 4: Durability.
Section 5: Structural analysis.
Section 6: Ultimate limit states.
Section 7: Serviceability limit states.

Section 8: Composite joints in frames for
buildings.
Section 9: Composite slabs with profiled steel
sheeting for buildings.

1.2 Íîðìàòèâí³ ïîñèëàííÿ 1.2 Normative references

Íèæ÷å íàâåäåíî íîðìàòèâí³ äîêóìåíòè, ùî
ì³ñòÿòü ïîëîæåííÿ, íà ÿê³ º ïîñèëàííÿ ó òåêñò³,
³ òàêèì ÷èíîì âîíè º ïîëîæåííÿìè öüîãî
ªâðîïåéñüêîãî ñòàíäàðòó. Äëÿ äæåðåë, òåðì³í
ä³¿ ÿêèõ ñê³í÷èâñÿ, äîäàòêè àáî íîâ³ ðåäàêö³¿
íå íàâîäÿòüñÿ. Îäíàê, ñòîðîíè çà çãîäîþ, ùî
áàçóºòüñÿ íà öüîìó ªâðîïåéñüêîìó ñòàíäàðò³,
çàîõî÷óþòüñÿ äî âèâ÷åííÿ ìîæëèâîñò³ çàñòî-
ñóâàííÿ îñòàíí³õ ðåäàêö³é íèæ÷åíàâåäåíèõ
íîðìàòèâíèõ äîêóìåíò³â. Äëÿ íåäàòîâàíèõ
äæåðåë íåîáõ³äíî çàñòîñîâóâàòè îñòàííþ
ðåäàêö³þ âèäàííÿ.

The following normative documents contain pro-
visions which, through references in this text,
constitute provisions of this European standard.
For dated references, subsequent amendments
to or revisions of any of these publications do not
apply. However, parties to agreements based on
this European standard are encouraged to inves-
tigate the possibility of applying the most recent
editions of the normative documents indicated
below. For undated references the latest edition
of the normative document referred to applies.
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1.2.1 Îñíîâí³ íîðìàòèâí³ ïîñèëàííÿ 1.2.1 General reference standards

EN 1090-21 Âèêîíàííÿ ñòàëåâèõ ³ àëþì³í³ºâèõ
êîíñòðóêö³é – Òåõí³÷í³ óìîâè äëÿ âèêîíàííÿ
ñòàëåâèõ êîíñòðóêö³é.

EN 1090-21 Execution of steel structures and
aluminium structures – Technical rules for the
execution of steel structures.

EN 1990:2002 Îñíîâè ïðîåêòóâàííÿ ñïîðóä. EN 1990:2002 Basis of structural design.

1.2.2 ²íø³ íîðìàòèâí³ ïîñèëàííÿ 1.2.2 Other reference standards

EN 1992-1-11 ªâðîêîä 2: Ïðîåêòóâàííÿ çàë³çî-
áåòîííèõ êîíñòðóêö³é: Çàãàëüí³ ïðàâèëà ³ ïðà-
âèëà äëÿ ñïîðóä.

EN 1992-1-11 Eurocode 2: Design of concrete
structures: General rules and rules for buildings.

EN 1993-1-11 ªâðîêîä 3: Ïðîåêòóâàííÿ ñòàëå-
âèõ êîíñòðóêö³é: Çàãàëüí³ íîðìè ³ ïðàâèëà äëÿ
áóä³âåëü.

EN 1993-1-11 Eurocode 3: Design of steel struc-
tures: General rules and rules for buildings.

EN 1993-1-31 ªâðîêîä 3: Ïðîåêòóâàííÿ ñòàëå-
âèõ êîíñòðóêö³é: Åëåìåíòè êîíñòðóêö³é ³ç õî-
ëîäíîêàòàíî¿ ëèñòîâî¿ ñòàë³.

EN 1993-1-31 Eurocode 3: Design of steel struc-
tures: Coldformed thin gauge members and
sheeting.

EN 1993-1-51 ªâðîêîä 3: Ïðîåêòóâàííÿ ñòàëå-
âèõ êîíñòðóêö³é: Ïëàñòèí÷àñò³ åëåìåíòè êîí-
ñòðóêö³é

EN 1993-1-51 Eurocode 3: Design of steel struc-
tures: Plated structural elements.

EN 1993-1-81 ªâðîêîä 3: Ïðîåêòóâàííÿ ñòàëå-
âèõ êîíñòðóêö³é: Ïðîåêòóâàííÿ âóçëîâèõ ç’ºä-
íàíü.

EN 1993-1-81 Eurocode 3: Design of steel struc-
tures: Design of joints.

EN 1993-1-91 ªâðîêîä 3: Ïðîåêòóâàííÿ ñòàëå-
âèõ êîíñòðóêö³é: Íåñó÷à çäàòí³ñòü ñòàëåâèõ
êîíñòðóêö³é íà âòîìó.

EN 1993-1-91 Eurocode 3: Design of steel struc-
tures: Fatigue strength of steel structures.

EN 10025-1:2002 Âèðîáè ³ç ãàðÿ÷åêàòàíî¿ ñòàë³:
Çàãàëüí³ óìîâè ïîñòàâêè.

EN 10025-1:2002 Hot-rolled products of struc-
tural steels: General delivery conditions.

EN 10025-2:2002 Âèðîáè ³ç ãàðÿ÷åêàòàíî¿ ñòàë³:
Òåõí³÷í³ óìîâè ïîñòàâêè äëÿ íåëåãîâàíèõ
ñòàëåé.

EN 10025-2:2002 Hot-rolled products of struc-
tural steels: Technical delivery conditions for
non-alloy structural steels.

EN 10025-3:2002 Âèðîáè ³ç ãàðÿ÷åêàòàíî¿ ñòàë³:
Òåõí³÷í³ óìîâè ïîñòàâêè äëÿ íîðìîâàíèõ ïðî-
êàòíèõ çâàðþâàíèõ òîíêîçåðíèñòèõ ñòàëåé.

EN 10025-3:2002 Hot-rolled products of struc-
tural steels: Technical delivery conditions for
normalized/normalized rolled weldable fine grain
structural steels.

EN 10025-4:2002 Âèðîáè ³ç ãàðÿ÷åêàòàíî¿ ñòàë³:
Òåõí³÷í³ óìîâè ïîñòàâêè äëÿ òåðìîìåõàí³÷íèõ
ïðîêàòíèõ çâàðþâàíèõ òîíêîçåðíèñòèõ ñòàëåé.

EN 10025-4:2002 Hot-rolled products of struc-
tural steels: Technical delivery conditions for
thermomechanical rolled weldable fine grain
structural steels.

EN 10025-5:2002 Âèðîáè ³ç ãàðÿ÷åêàòàíî¿ ñòàë³:
Òåõí³÷í³ óìîâè ïîñòàâêè äëÿ àíòèêîðîç³éíèõ
ñòàëåé.

EN 10025-5:2002 Hot-rolled products of struc-
tural steels: Technical delivery conditions for
structural steels with improved atmospheric cor-
rosion resistance.

EN 10025-6:2002 Âèðîáè ³ç ãàðÿ÷åêàòàíî¿ ñòàë³:
Òåõí³÷í³ óìîâè ïîñòàâêè äëÿ ïëîñêèõ âèðîá³â ³ç
âèñîêîì³öíî¿ çàãàðòîâàíî¿ ³ â³äïóùåíî¿ ñòàë³.

EN 10025-6:2002 Hot-rolled products of struc-
tural steels: Technical delivery conditions for flat
products of high yield strength structural steels in
the quenched and tempered
Condition.
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EN 10147:2000 Ãàðÿ÷åëóæåí³ îöèíêîâàí³ ïðî-
êàòí³ ëèñòîâ³ ³ ñòð³÷êîâ³ ñòàë³: Òåõí³÷í³ óìîâè
ïîñòàâêè.

EN 10147:2000 Continuously hot-dip zinc coated
structural steels strip and sheet: Technical de-
livery conditions.

EN 10149-2:1995 Âèðîáè òîíêîñò³íí³ ³ç ãàðÿ÷å-
êàòàíèõ âèñîêîì³öíèõ ñòàëåé äëÿ õîëîäíîãî
ôîðìóâàííÿ: Óìîâè ïîñòàâêè äëÿ òåðìîìåõà-
í³÷íî êàòàíèõ ñòàëåé.

EN 10149-2:1995 Hot-rolled flat products made
of high yield strength steels for cold-forming:
Delivery conditions for thermomechanically rolled
steels.

EN 10149-3:1995 Âèðîáè òîíêîñò³íí³ ³ç ãàðÿ÷å-
êàòàíèõ âèñîêîì³öíèõ ñòàëåé äëÿ õîëîäíîãî
ôîðìóâàííÿ: Óìîâè ïîñòàâêè äëÿ íîðìàë³çî-
âàíèõ àáî íîðìàë³çîâàíî-ïðîêàòíèõ ñòàëåé.

EN 10149-3:1995 Hot-rolled flat products made
of high yield strength steels for cold-forming:
Delivery conditions for normalised or normalised
rolled steels.

1.3 Ïåðåäóìîâè 1.3 Assumptions

(1) Íà äîäàòîê äî ïðèéíÿòèõ ó EN 1990
îñíîâíèõ ïåðåäóìîâ çàñòîñîâóþòüñÿ íàâåäåí³
ó ðîçä³ëàõ 1.3 EN 1992-1-1 òà EN 1993-1-1.

(1) In addition to the general assumptions of
EN 1990 the following assumptions apply:
– those given in clauses 1.3 of EN1992-1-1 and
EN1993-1-1.

1.4 Â³äì³ííîñò³ ì³æ îñíîâíèìè ïîëîæåí-
íÿìè òà ïðàâèëàìè çàñòîñóâàííÿ

1.4 Distinction between principles and
application rules

(1) Çàñòîñîâóþòüñÿ ïðàâèëà, íàâåäåí³ ó ðîç-
ä³ë³ 1.4 EN 1990.

(1) The rules in EN 1990, 1.4 apply.

1.5 Òåðì³íè ³ âèçíà÷åííÿ 1.5 Definitions

1.5.1 Çàãàëüí³ ïîëîæåííÿ 1.5.1 General

(1) Çàñòîñîâóþòüñÿ òåðì³íè ³ âèçíà÷åííÿ,
íàäàí³ ó EN 1990, 1.5, EN 1992-1-1, 1.5 ³
EN 1993-1-1, 1.5.

(1) The terms and definitions given in EN 1990,
1.5, EN 1992-1-1, 1.5 and EN 1993-1-1, 1.5
apply.

1.5.2 Äîäàòêîâ³ òåðì³íè ³ âèçíà÷åííÿ,

ùî çàñòîñîâóþòüñÿ ó öüîìó

ñòàíäàðò³

1.5.2 Additional terms and definitions used

in this Standard

1.5.2.1 êîìá³íîâàíèé åëåìåíò
Êîíñòðóêòèâíèé åëåìåíò ³ç áåòîíó ³ êîíñòðóê-
ö³éíî¿ àáî õîëîäíîôîðìîâàíî¿ ïðîô³ëüíî¿
ñòàë³, îá’ºäíàíèõ çà äîïîìîãîþ ç’ºäíàíü, ùî
ïðàöþþòü íà çñóâ ³ îáìåæóþòü ìîæëèâ³ñòü
ïîçäîâæíüîãî êîâçàííÿ ì³æ áåòîíîì ³ ñòàëëþ
òà â³äøàðóâàííÿ êîìïîíåíò³â ì³æ ñîáîþ

1.5.2.1 Composite member
a structural member with components of concrete
and of structural or cold-formed steel, intercon-
nected by shear connection so as to limit the lon-
gitudinal slip between concrete and steel and the
separation of one component from the other.

1.5.2.2 ç’ºäíàííÿ, ùî ïðàöþþòü íà çñóâ
Ç’ºäíàííÿ ì³æ êîìïîíåíòàìè áåòîíó ³ ñòàë³
êîìá³íîâàíîãî åëåìåíòà, ÿê³ ìàþòü íàëåæíó
ì³öí³ñòü ³ æîðñòê³ñòü, ùî äàº ìîæëèâ³ñòü
ðîçãëÿäàòè êîìïîíåíòè ÿê ÷àñòèíè îäíîãî
åëåìåíòà.

1.5.2.2 Shear connection –
an interconnection between the concrete and
steel components of a composite member that
has sufficient strength and stiffness to enable the
two components to be designed as parts of a
single structural member.

1.5.2.3 ñï³ëüíèé õàðàêòåð ðîáîòè
Õàðàêòåð ðîáîòè ï³ñëÿ íàáóòòÿ çñóâíèì ç’ºä-
íàííÿì ðîáîòîñïðîìîæíîñò³ âíàñë³äîê òâåð-
ä³ííÿ áåòîíó

1.5.2.3 Composite behaviour
behaviour which occurs after the shear connec-
tion has become effective due to hardening of
concrete.
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1.5.2.4 êîìá³íîâàíà áàëêà
Êîìá³íîâàíèé åëåìåíò, ùî ïåðåâàæíî çàçíàº
ä³¿ çãèíàííÿ

1.5.2.4 Composite beam
a composite member subjected mainly to
bending.

1.5.2.5 êîìá³íîâàíà êîëîíà
Êîìá³íîâàíèé åëåìåíò, ùî ïåðåâàæíî çàçíàº
ä³¿ ñòèñêó àáî ñòèñêó ³ çãèíó

1.5.2.5 Composite column
a composite member subjected mainly to com-
pression or to compression and bending.

1.5.2.6 êîìá³íîâàíà ïëèòà
Ïëèòà, ó ÿê³é çàñòîñîâóþòüñÿ ïðîô³ëüîâàí³
ñòàëåâ³ ëèñòè, ÿê ïîñò³éíà îïàëóáêà ç íàñòóï-
íèì ç÷åïëåííÿì ³ç çàòâåðä³ëèì áåòîíîì òà
ðîáîòîþ ÿê ðîçòÿãíóòà àðìàòóðà ó çàâåðøå-
íîìó ïåðåêðèòò³

1.5.2.6 Composite slab
a slab in which profiled steel sheets are used ini-
tially as permanent shuttering and subsequently
combine structurally with the hardened concrete
and act as tensile reinforcement in the finished
floor.

1.5.2.7 êîìá³íîâàíèé êàðêàñ
Ðàìíà êîíñòðóêö³ÿ, ó ÿê³é îêðåì³ àáî âñ³
åëåìåíòè º êîìá³íîâàíèìè, à ðåøòà – ñòàëåâ³
êîíñòðóêòèâí³ åëåìåíòè

1.5.2.7 Composite frame
a framed structure in which some or all of the
elements are composite members and most of
the remainder are structural steel members.

1.5.2.8 êîìá³íîâàíå ç’ºäíàííÿ
Ç’ºäíàííÿ ì³æ êîìá³íîâàíèì åëåìåíòîì òà
³íøèì êîìïîçèòîì, ñòàëåâèì àáî ñòàëåçàë³çî-
áåòîííèì åëåìåíòîì, ó ÿêîìó àðìàòóðà âðàõî-
âóºòüñÿ ïðè ðîçðàõóíêó ì³öíîñò³ òà æîðñòêîñò³
ç’ºäíàííÿ

1.5.2.8 Composite joint
a joint between a composite member and another
composite, steel or reinforced concrete member,
in which reinforcement is taken into account in
design for the resistance and the stiffness of the
joint.

1.5.2.9 ðîçêð³ïëåíà êîíñòðóêö³ÿ àáî åëåìåíò
Êîíñòðóêö³ÿ àáî åëåìåíò, ó ÿêèõ âàãà áåòîíó
ïðèêëàäåíà äî ñòàëåâèõ åëåìåíò³â, ùî ï³ä-
ïèðàþòüñÿ ó ïðîëüîò³ àáî ï³äêð³ïëåí³ íåçà-
ëåæíî äî íàáóòòÿ áåòîíîì íåñó÷î¿ çäàòíîñò³

1.5.2.9 Propped structure or member
a structure or member where the weight of con-
crete elements is applied to the steel elements
which are supported in the span, or is carried
independently until the concrete elements are
able to resist stresses.

1.5.2.10 íåðîçêð³ïëåíà êîíñòðóêö³ÿ àáî
åëåìåíò
Êîíñòðóêö³ÿ àáî åëåìåíò, ó ÿêèõ âàãà áåòîíó
ïðèêëàäåíà äî ñòàëåâèõ åëåìåíò³â, ùî íå
ï³äïèðàþòüñÿ ó ïðîëüîò³

1.5.2.10 Un-propped structure or member
a structure or member in which the weight of con-
crete elements is applied to steel elements which
are unsupported in the span.

1.5.2.11 çãèíàëüíà æîðñòê³ñòü áåç òð³ùèí
Æîðñòê³ñòü Åà²1 ïîïåðå÷íîãî ïåðåð³çó êîìá³íî-
âàíîãî åëåìåíòà, äå ²1 – ìîìåíò ³íåðö³¿ ïëîù³
ïðèâåäåíîãî åêâ³âàëåíòíîãî ñòàëåâîãî ïåðå-
ð³çó, îá÷èñëåíèé çà óìîâè ðîáîòè áåòîíó â
ðîçòÿãíóò³é çîí³ áåç òð³ùèí

1.5.2.11 Un-cracked flexural stiffness
the stiffness Åà²1 of a cross-section of a compos-
ite member where I1 is the second moment of
area of the effective equivalent steel section cal-
culated assuming that concrete in tension is un-
cracked.

1.5.2.12 çãèíàëüíà æîðñòê³ñòü çà íàÿâíîñò³
òð³ùèí
Æîðñòê³ñòü Åà²2 ïîïåðå÷íîãî ïåðåð³çó êîìá³íî-
âàíîãî åëåìåíòà, äå ²2 – ìîìåíò ³íåðö³¿ ïëîù³
ïðèâåäåíîãî åêâ³âàëåíòíîãî ñòàëåâîãî ïåðå-
ð³çó, îá÷èñëåíèé áåç óðàõóâàííÿ áåòîíó ïðè
ðîçòÿãó, àëå ç óðàõóâàííÿì àðìàòóðè

1.5.2.12 Cracked flexural stiffness
the stiffness Åà²2 of a cross-section of a com-
posite member where I2 is the second moment
of area of the effective equivalent steel section
calculated neglecting concrete in tension but
including reinforcement.
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1.5.2.13 Ïîïåðåäíº íàïðóæåííÿ
Ïðîöåñ ïðèêëàäàííÿ íàïðóæåíü ñòèñêó äî
áåòîííî¿ ÷àñòèíè êîìá³íîâàíîãî åëåìåíòà, ÿê³
ñòâîðþþòüñÿ ïó÷êàìè àáî êîíòðîëüîâàíèì
ïðèêëàäàííÿì äåôîðìàö³é.

1.5.2.13 Pressers
the process of applying compressive stresses
to the concrete part of a composite member,
achieved by tendons or by controlled imposed
deformations.

1.6 Ïîçíàêè 1.6 Symbols

Ó öüîìó ñòàíäàðò³ çàñòîñîâóþòüñÿ íàñòóïí³
ñèìâîëè:

For the purpose of this Standard the following
symbols apply.

Ëàòèíñüê³ âåëèê³ áóêâè Latin upper case letters

A Ïðèâåäåíà ïëîùà êîìá³íîâàíîãî
ïîïåðå÷íîãî ïåðåð³çó áåç óðàõó-
âàííÿ áåòîíó ïðè ðîçòÿãó

A Cross-sectional area of the effective
composite section neglecting concrete
in tension

Àà Ïëîùà ïîïåðå÷íîãî ïåðåð³çó êîí-
ñòðóêö³éíîãî ñòàëåâîãî ïðîô³ëþ

Àà Cross-sectional area of the structural
steel section

Àb Ïëîùà ïîïåðå÷íîãî ïåðåð³çó íèæíüî¿
ïîïåðå÷íî¿ àðìàòóðè

Àb Cross-sectional area of bottom trans-
verse reinforcement

Àbh Ïëîùà ïîïåðå÷íîãî ïåðåð³çó íèæíüî¿
ïîïåðå÷íî¿ àðìàòóðè ó âóòàõ

Àbh Cross-sectional area of bottom trans-
verse reinforcement in a haunch

Àñ Ïëîùà ïîïåðå÷íîãî ïåðåð³çó áåòîíó Àñ Cross-sectional area of concrete

Àct Ïëîùà ïîïåðå÷íîãî ïåðåð³çó ðîçòÿã-
íóòî¿ çîíè áåòîíó

Àct Cross-sectional area of the tensile
zone of the concrete

Àfc Ïëîùà ïîïåðå÷íîãî ïåðåð³çó
ñòèñíóòî¿ ïîëèö³

Àfc Cross-sectional area of the compres-
sion flange

Àp Ïëîùà ïîïåðå÷íîãî ïåðåð³çó ïðî-
ô³ëüîâàíîãî ñòàëåâîãî íàñòèëó

Àp Cross-sectional area of profiled steel
sheeting

Aðå Ïðèâåäåíà ïëîùà ïîïåðå÷íîãî
ïåðåð³çó ïðîô³ëüîâàíîãî ñòàëåâîãî
íàñòèëó

Aðå Effective cross-sectional area of
profiled steel sheeting

Às Ïëîùà ïîïåðå÷íîãî ïåðåð³çó àðìà-
òóðè

Às Cross-sectional area of reinforcement

Àsf Ïëîùà ïîïåðå÷íîãî ïåðåð³çó ïîïå-
ðå÷íî¿ àðìàòóðè

Àsf Cross-sectional area of transverse
reinforcement

Às,r Ïëîùà ïîïåðå÷íîãî ïåðåð³çó àðìà-
òóðè ó ðÿäó r

Às,r Cross-sectional area of reinforcement
in row r

Àt Ïëîùà ïîïåðå÷íîãî ïåðåð³çó âåðõ-
íüî¿ ïîïåðå÷íî¿ àðìàòóðè

Àt Cross-sectional area of top transverse
reinforcement

Àv Ïëîùà çñóâó êîíñòðóêö³éíîãî ñòàëå-
âîãî ïðîô³ëþ

Àv Shear area of a structural steel section

À1 Ïëîùà íàâàíòàæåííÿ ï³ä âóçëîâèìè
ôàñîíêàìè

À1 Loaded area under the gusset plate

Åà Ìîäóëü ïðóæíîñò³ êîíñòðóêö³éíî¿
ñòàë³

Åà Modulus of elasticity of structural steel

Åñ,eff Ôàêòè÷íèé ìîäóëü ïðóæíîñò³ áåòîíó Åñ,eff Effective modulus of elasticity for
concrete

Åñm Ñ³÷íèé ìîäóëü ïðóæíîñò³ áåòîíó Åñm Secant modulus of elasticity of
concrete
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Ås Ðîçðàõóíêîâå çíà÷åííÿ ìîäóëÿ
ïðóæíîñò³ àðìàòóðíî¿ ñòàë³

Ås Design value of modulus of elasticity of
reinforcing steel

(ÅI)eff Ïðèâåäåíà çãèíàëüíà æîðñòê³ñòü äëÿ
âèçíà÷åííÿ â³äíîñíî¿ ãíó÷êîñò³

(ÅI)eff Effective flexural stiffness for calcula-
tion of relative slenderness

(ÅI)eff,II Ïðèâåäåíà çãèíàëüíà æîðñòê³ñòü äëÿ
âèêîðèñòàííÿ ïðè àíàë³ç³ ç óðàõóâàí-
íÿì âïëèâ³â äðóãîãî ïîðÿäêó

(ÅI)eff,II Effective flexural stiffness for use in
second-order analysis

(ÅI)2 Çãèíàëüíà æîðñòê³ñòü íà îäèíèöþ
øèðèíè áåòîíó ç òð³ùèíàìè àáî
êîìá³íîâàíî¿ ïëèòè

(ÅI)2 Cracked flexural stiffness per unit width
of the concrete or composite slab

Fñ,wc,c,Rd Ðîçðàõóíêîâå çíà÷åííÿ îïîðó ïîïå-
ðå÷íîìó ñòèñêó áåòîííî¿ îáîëîíêè
ó ñòâîë³ êîëîíè

Fñ,wc,c,Rd Design value of the resistance to
transverse compression of the con-
crete encasement to a column web

Fl Ðîçðàõóíêîâà ïîçäîâæíÿ ñèëà íà
ñòðèæåíü (õîìóò)

Fl Design longitudinal force per stud

Ft Ðîçðàõóíêîâà ïîïåðå÷íà ñèëà íà
ñòðèæåíü (õîìóò)

Ft Design transverse force per stud

Ften Ðîçðàõóíêîâà ñèëà ðîçòÿãó íà
ñòðèæåíü (õîìóò)

Ften Design tensile force per stud

Gà Ìîäóëü çñóâó êîíñòðóêö³éíî¿ ñòàë³ Gà Shear modulus of structural steel

Gñ Ìîäóëü çñóâó áåòîíó Gñ Shear modulus of concrete

I Ìîìåíò ³íåðö³¿ ïëîù³ ïðèâåäåíîãî
êîìá³íîâàíîãî ïåðåð³çó, îá÷èñëåíèé
áåç óðàõóâàííÿ áåòîíó ïðè ðîçòÿãó

I Second moment of area of the effective
composite section neglecting concrete
in tension

Ià Ìîìåíò ³íåðö³¿ ïëîù³ êîíñòðóêö³éíîãî
ñòàëåâîãî ïðîô³ëþ

Ià Second moment of area of the
structural steel section

Iàt Êðóòèëüíà ïîñò³éíà Ñåí-Âåíàíà êîí-
ñòðóêö³éíîãî ñòàëåâîãî ïðîô³ëþ

Iàt Venant torsion constant of the
structural steel section

Ic Ìîìåíò ³íåðö³¿ ïëîù³ ïåðåð³çó
áåòîíó áåç òð³ùèí

Ic Second moment of area of the
un-cracked concrete section

Ict Êðóòèëüíà ïîñò³éíà Ñåí-Âåíàíà
áåòîííî¿ îáîëîíêè áåç òð³ùèí

Ict Venant torsion constant of the
un-cracked concrete encasement

Is Ìîìåíò ³íåðö³¿ ïëîù³ ñòàëåâî¿
àðìàòóðè

Is Second moment of area of the steel
reinforcement

I1 Ìîìåíò ³íåðö³¿ ïëîù³ ïðèâåäåíîãî
ñòàëåâîãî ïåðåð³çó, îá÷èñëåíèé áåç
óðàõóâàííÿ áåòîíó ïðè ðîçòÿãó

I1 Second moment of area of the effective
equivalent steel section assuming that
the concrete in tension is un-cracked

I2 Ìîìåíò ³íåðö³¿ ïëîù³ ïðèâåäåíîãî
åêâ³âàëåíòíîãî ñòàëåâîãî ïåðåð³çó, îá-
÷èñëåíèé áåç óðàõóâàííÿ áåòîíó ïðè
ðîçòÿãó, àëå ç óðàõóâàííÿì àðìàòóðè

I2 Second moment of area of the effective
equivalent steel section neglecting
concrete in tension but including
reinforcement

Kå, Kå,²² Ïîïðàâî÷í³ êîåô³ö³ºíòè, ùî çàñòîñî-
âóþòüñÿ ïðè ðîçðàõóíêó êîìá³íî-
âàíèõ êîëîí

Kå, Kå,²² Correction factors to be used in the
design of composite columns

Ksc Æîðñòê³ñòü, ñï³ââ³äíåñåíà äî çñóâ-
íîãî ç’ºäíàííÿ

Ksc Stiffness related to the shear connec-
tion
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K� Ïàðàìåòð K� Parameter

K0 Åòàëîííèé (êàë³áðóâàëüíèé) êîåô³-
ö³ºíò, ùî çàñòîñîâóºòüñÿ ïðè ðîçðà-
õóíêó êîìá³íîâàíèõ êîëîí

K0 Calibration factor to be used in the
design of composite columns

L Äîâæèíà, ïðîë³ò, ôàêòè÷íèé ïðîë³ò L Length; span; effective span

Lå Åêâ³âàëåíòíèé ïðîë³ò Lå Equivalent span

L³ Ïðîë³ò L³ Span

Lî Âèë³ò êîíñîë³ Lî Length of overhang

Lð Â³äñòàíü â³ä öåíòðà ïðèêëàäàííÿ
çîñåðåäæåíîãî íàâàíòàæåííÿ äî
íàéáëèæ÷î¿ îïîðè

Lð Distance from centre of a concentrated
load to the nearest support

Ls Ïðîë³ò íà çñóâ Ls Shear span

Lx Â³äñòàíü â³ä ïîïåðå÷íîãî ïåðåð³çó äî
íàéáëèæ÷î¿ îïîðè

Lx Distance from a cross-section to the
nearest support

M Çãèíàëüíèé ìîìåíò M Bending moment

Mà Âêëàä ïåðåð³çó êîíñòðóêö³éíî¿ ñòàë³
ó íåñó÷ó çäàòí³ñòü çà ðîçðàõóíêîâèì
ïëàñòè÷íèì ìîìåíòîì êîìá³íîâàíîãî
ïåðåð³çó

Mà Contribution of the structural steel
section to the design plastic resistance
moment of the composite section

Mà,Åd Ðîçðàõóíêîâèé çãèíàëüíèé ìîìåíò,
ïðèêëàäåíèé äî êîíñòðóêö³éíîãî
ñòàëåâîãî ïðîô³ëþ

Mà,Åd Design bending moment applied to
the structural steel section

Mb,Rd Ðîçðàõóíêîâå çíà÷åííÿ íåñó÷î¿ çäàò-
íîñò³ êîìá³íîâàíî¿ áàëêè çà âòðàòîþ
ñò³éêîñò³ â³ä çãèíàëüíîãî ìîìåíòó

Mb,Rd Design value of the buckling resistance
moment of a composite beam

Mñ,Åd ×àñòêà ðîçðàõóíêîâîãî çãèíàëüíîãî
ìîìåíòó, ïðèêëàäåíà äî êîìá³íî-
âàíîãî ïåðåð³çó

Mñ,Åd The part of the design bending moment
applied to the composite section

Mcr Ïðóæíèé êðèòè÷íèé ìîìåíò âòðàòè
ñò³éêîñò³ ïðè ïîçäîâæíüîìó çãèí³ ç
êðó÷åííÿì êîìá³íîâàíî¿ áàëêè

Mcr Elastic critical moment for lateraltor-
sional buckling of a composite beam

MÅd Ðîçðàõóíêîâèé çãèíàëüíèé ìîìåíò MÅd Design bending moment

MÅd,³ Ðîçðàõóíêîâèé çãèíàëüíèé ìîìåíò,
ïðèêëàäåíèé äî êîìá³íîâàíîãî
âóçëà ³

MÅd,³ Design bending moment applied to
a composite joint i

MÅd,max,f Ìàêñèìàëüíèé çãèíàëüíèé ìîìåíò
àáî âíóòð³øíº çóñèëëÿ, ñïðè÷èíåíå
íàâàíòàæåííÿì âòîìè

MÅd,max,f Maximum bending moment or internal
force due to fatigue loading

MÅd,min,f Ì³í³ìàëüíèé çãèíàëüíèé ìîìåíò,
ñïðè÷èíåíèé íàâàíòàæåííÿì âòîìè

MÅd,min,f Minimum bending moment due to
fatigue loading

Mål.Rd Ðîçðàõóíêîâå çíà÷åííÿ íåñó÷î¿
çäàòíîñò³ êîìá³íîâàíîãî ïåðåð³çó
çà ïðóæíèì ìîìåíòîì

Mål.Rd Design value of the elastic resistance
moment of the composite section

Mmax,Rd Ìàêñèìàëüíà ðîçðàõóíêîâà íåñó÷à
çäàòí³ñòü çà ìîìåíòîì ïðè ä³¿
íîðìàëüíî¿ ñèëè ñòèñêó

Mmax,Rd Maximum design value of the resi-
stance moment in the presence of
a compressive normal force
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Mða Ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü çà
ïëàñòè÷íèì ìîìåíòîì ïðèâåäåíîãî
ïåðåð³çó ïðîô³ëüîâàíîãî ñòàëåâîãî
íàñòèëó

Mða Design value of the plastic resistance
moment of the effective cross-section
of the profiled steel sheeting

Mðerm Íàéá³ëüø íåñïðèÿòëèâèé çãèíàëüíèé
ìîìåíò ïðè íîðìàòèâíîìó ñïîëó-
÷åíí³

Mðerm Most adverse bending moment for the
characteristic combination

Mpl,à,Rd Ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü
êîíñòðóêö³éíîãî ñòàëåâîãî ïðîô³ëþ
çà ïëàñòè÷íèì ìîìåíòîì

Mpl,à,Rd Design value of the plastic resistance
moment of the structural steel section

Mpl,N,Rd Ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü
êîìá³íîâàíîãî ïåðåð³çó ç óðàõóâàí-
íÿì íîðìàëüíî¿ ñèëè ñòèñêó

Mpl,N,Rd Design value of the plastic resistance
moment of the composite section
taking into account the compressive

normal force

Mpl,Rd Ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü êîì-
á³íîâàíîãî ïåðåð³çó çà ïëàñòè÷íèì
ìîìåíòîì ïðè ïîâíîìó çñóâíîìó
ç’ºäíàíí³

Mpl,Rd Design value of the plastic resistance
moment of the composite section with
full shear connection

Mpl,y,Rd Ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü êîì-
á³íîâàíîãî ïåðåð³çó çà ïëàñòè÷íèì
ìîìåíòîì â³äíîñíî îñ³ ó-ó ïðè
ïîâíîìó çñóâíîìó ç’ºäíàíí³

Mpl,y,Rd Design value of the plastic resistance
moment about the y-y axis of the
composite section with full shear
connection

Mpl,z,Rd Ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü êîì-
á³íîâàíîãî ïåðåð³çó çà ïëàñòè÷íèì
ìîìåíòîì â³äíîñíî îñ³ z-z ïðè
ïîâíîìó çñóâíîìó ç’ºäíàíí³

Mpl,z,Rd Design value of the plastic resistance
moment about the z-z axis of the
composite section with full shear
connection

Mpr Ïðèâåäåíà íåñó÷à çäàòí³ñòü ñòàëå-
âîãî ïðîô³ëüîâàíîãî íàñòèëó çà
ïëàñòè÷íèì ìîìåíòîì

Mpr Reduced plastic resistance moment
of the profiled steel sheeting

MRd Ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü êîì-
á³íîâàíîãî ïåðåð³çó àáî âóçëà çà
ìîìåíòîì

MRd Design value of the resistance moment
of a composite section or joint

MRk Íîðìàòèâíà íåñó÷à çäàòí³ñòü êîì-
á³íîâàíîãî ïåðåð³çó àáî âóçëà çà
ìîìåíòîì

MRk Characteristic value of the resistance
moment of a composite section or joint

My,Åd Ðîçðàõóíêîâèé çãèíàëüíèé ìîìåíò,
ïðèêëàäåíèé äî êîìá³íîâàíîãî
ïåðåð³çó â³äíîñíî îñ³ ó-ó

My,Åd Design bending moment applied to the
composite section about the y-y axis

Mz,Åd Ðîçðàõóíêîâèé çãèíàëüíèé ìîìåíò,
ïðèêëàäåíèé äî êîìá³íîâàíîãî
ïåðåð³çó â³äíîñíî îñ³ z-z

Mz,Åd Design bending moment applied to the
composite section about the z-z axis

N Íîðìàëüíå çóñèëëÿ ñòèñêó; ê³ëüê³ñòü
öèêë³â ä³àïàçîíó íàïðóæåíü; ê³ëüê³ñòü
çñóâíèõ ç’ºäíàíü

N Compressive normal force; number of
stress range cycles; number of shear
connectors

Nà Ðîçðàõóíêîâå íîðìàëüíå çóñèëëÿ
ó ïåðåð³ç³ ñòàëåâîãî ïðîô³ëþ
êîìá³íîâàíî¿ áàëêè

Nà Design value of the normal force in the
structural steel section of a composite
beam
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Nñ Ðîçðàõóíêîâà íîðìàëüíà ñòèñêàëüíà
ñèëà ó áåòîíí³é ïîëèö³

Nñ Design value of the compressive normal
force in the concrete flange

Nñ,f Ðîçðàõóíêîâå íîðìàëüíå çóñèëëÿ
ñòèñêó ó áåòîíí³é ïîëèö³ ïðè ïîâíîìó
ç’ºäíàíí³ íà çñóâ

Nñ,f Design value of the compressive
normal force in the concrete flange with
full shear connection

Nñ,el
Íîðìàëüíå çóñèëëÿ ñòèñêó ó áåòîí-
í³é ïîëèö³, ùî â³äïîâ³äàº Mål.Rd

Nñ,el
Compressive normal force in the con-
crete flange corresponding to Mål.Rd

Nñr,eff Ïðóæíå êðèòè÷íå íàâàíòàæåííÿ
ñòèñíóòî¿ êîëîíè, ùî â³äïîâ³äàº
ôàêòè÷í³é çãèíàëüí³é æîðñòêîñò³

Nñr,eff Elastic critical load of a composite
column corresponding to an effective
flexural stiffness

Nñr Ïðóæíå êðèòè÷íå íîðìàëüíå çóñèëëÿ Nñr Elastic critical normal force

Nñ1 Ðîçðàõóíêîâå íîðìàëüíå çóñèëëÿ
ñòèñêó íà ìîìåíò ïðèêëàäàííÿ
íàâàíòàæåííÿ

Nñ1 Design value of normal force calculated
for load introduction

NEd Ðîçðàõóíêîâå íîðìàëüíå çóñèëëÿ
ñòèñêó

NEd Design value of the compressive
normal force

NG,Ed Ðîçðàõóíêîâå çíà÷åííÿ ïîñò³éíî¿
÷àñòèíè íîðìàëüíîãî çóñèëëÿ ñòèñêó

NG,Ed Design value of the part of the com-
pressive normal force that is perma-
nent

Np Ðîçðàõóíêîâà ïëàñòè÷íà íåñó÷à
çäàòí³ñòü ñòàëåâîãî ïðîô³ëüîâàíîãî
íàñòèëó çà íîðìàëüíîãî çóñèëëÿ

Np Design value of the plastic resistance
of the profiled steel sheeting to normal
force

Npl,a Ðîçðàõóíêîâà ïëàñòè÷íà íåñó÷à
çäàòí³ñòü êîíñòðóêö³éíîãî ñòàëåâîãî
ïðîô³ëþ çà íîðìàëüíîãî çóñèëëÿ

Npl,a Design value of the plastic resistance
of the structural steel section to normal
force

Npl,Rd Ðîçðàõóíêîâà ïëàñòè÷íà íåñó÷à
çäàòí³ñòü êîìá³íîâàíîãî ïåðåð³çó çà
íîðìàëüíîãî çóñèëëÿ

Npl,Rd Design value of the plastic resistance
of the composite section to compres-
sive normal force

Npl,Rk Íîðìàòèâíà ïëàñòè÷íà íåñó÷à
çäàòí³ñòü êîìá³íîâàíîãî ïåðåð³çó çà
íîðìàëüíîãî çóñèëëÿ

Npl,Rk Characteristic value of the plastic
resistance of the composite section
to compressive normal force

Npm,Rd Ðîçðàõóíêîâà ì³öí³ñòü áåòîíó çà
íîðìàëüíîãî çóñèëëÿ ñòèñêó

Npm,Rd Design value of the resistance of the
concrete to compressive normal force
NR Number of stress-range cycles

NR Ê³ëüê³ñòü öèêë³â ä³àïàçîíó íàïðóæåíü NR Number of stress-range cycles

Ns Ðîçðàõóíêîâèé ïëàñòè÷íèé îï³ð
ñòàëåâî¿ àðìàòóðè çà íîðìàëüíîãî
çóñèëëÿ

Ns Design value of the plastic resistance
of the steel reinforcement to normal
force

Nsd Ðîçðàõóíêîâèé ïëàñòè÷íèé îï³ð
ñòàëåâî¿ àðìàòóðè çà íîðìàëüíîãî
çóñèëëÿ ðîçòÿãó

Nsd Design value of the plastic resistance
of the reinforcing steel to tensile normal
force

Ð
l,Rd Ðîçðàõóíêîâèé ïëàñòè÷íèé îï³ð

çñóâó îêðåìîãî õîìóòà, ùî â³äïî-
â³äàº F

l

Ð
l,Rd Design value of the shear resistance

of a single stud connector correspon-
ding to F

l

Ðpb,Rd Ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü
õîìóòà

Ðpb,Rd Design value of the bearing resistance
of a stud
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ÐRd Ðîçðàõóíêîâèé ïëàñòè÷íèé îï³ð
çñóâó îêðåìîãî õîìóòà

ÐRd Design value of the shear resistance
of a single connector

ÐRk Íîðìàòèâíèé îï³ð çñóâó îêðåìîãî
õîìóòà

ÐRk Characteristic value of the shear
resistance of a single connector

Ðt,Rd Ðîçðàõóíêîâèé îï³ð çñóâó îêðåìîãî
õîìóòà, ùî â³äïîâ³äàº Ft

Ðt,Rd Design value of the shear resistance
of a single stud connector correspon-
ding to Ft

REk Ðîçðàõóíêîâà âåëè÷èíà îïîðíî¿
ðåàêö³¿

REk Design value of a support reaction

Sj Êðóòèëüíà æîðñòê³ñòü ç’ºäíàííÿ Sj Rotational stiffness of a joint

Sj,ini Ïî÷àòêîâà êðóòèëüíà æîðñòê³ñòü
ç’ºäíàííÿ

Sj,ini Initial rotational stiffness of a joint

Va,Ed Ðîçðàõóíêîâå çíà÷åííÿ çóñèëëÿ
çñóâó, ùî ä³º ó íà êîíñòðóêö³éíèé
ñòàëåâèé ïðîô³ëü

Va,Ed Design value of the shear force acting
on the structural steel section

Vb,Ed Ðîçðàõóíêîâå çíà÷åííÿ ñò³éêîñò³ çà
ïîïåðå÷íî¿ ñèëè ñòàëåâî¿ ñò³íêè

Vb,Ed Design value of the shear buckling
resistance of a steel web

Vñ,Ed Ðîçðàõóíêîâå çíà÷åííÿ ïîïåðå÷íî¿
ñèëè, ùî ä³º íà ñò³íêó çàë³çîáåòîííî¿
îáîëîíêè

Vñ,Ed Design value of the shear force acting
on the reinforced concrete web encase-
ment

VEd Ðîçðàõóíêîâå çíà÷åííÿ ïîïåðå÷íî¿
ñèëè, ùî ä³º íà êîìá³íîâàíèé ïåðåð³ç

VEd Design value of the shear force acting
on the composite section

V1d Ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü
çààíêåðóâàííÿ íà ê³íöÿõ

V1d Design value of the resistance of the
end anchorage

V1,Rd Ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü
íà çñóâ

V1,Rd Design value of the resistance to shear

Vpl,Rd Ðîçðàõóíêîâà ïëàñòè÷íà íåñó÷à
çäàòí³ñòü êîìá³íîâàíîãî ïåðåð³çó
íà âåðòèêàëüíèé çñóâ

Vpl,Rd Design value of the plastic resistance
of the composite section to vertical
shear

Vpl,a,Rd Ðîçðàõóíêîâà ïëàñòè÷íà íåñó÷à
çäàòí³ñòü êîíñòðóêö³éíîãî ñòàëåâîãî
ïðîô³ëþ íà âåðòèêàëüíèé çñóâ

Vpl,a,Rd Design value of the plastic resistance
of the structural steel section to vertical
shear

Vp,Rd Ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü
êîìá³íîâàíî¿ ïëèòè íà çñóâ ïðè
ïðîäàâëþâàíí³

Vp,Rd Design value of the resistance of a
composite slab to punching shear

VRd Ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü êîì-
á³íîâàíîãî ïåðåð³çó íà âåðòèêàëüíèé
çñóâ

VRd Design value of the resistance of the
composite section to vertical shear

Vt Îïîðíà ðåàêö³ÿ Vt Support reaction

Vv,Rd Ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü êîì-
á³íîâàíî¿ ïëèòè íà âåðòèêàëüíèé
çñóâ

Vv,Rd Design value of the resistance of
a composite slab to vertical shear

Vwp,c,Rd Ðîçðàõóíêîâà íåñó÷à çäàòí³ñòü íà
çñóâ áåòîííî¿ îáîëîíêè ñìóãè ñò³íêè
êîëîíè

Vwp,c,Rd Design value of the shear resistance
of the concrete encasement to a column
web panel

Wt Çàì³ðÿíå ðóéí³âíå íàâàíòàæåííÿ Wt Measured failure load
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Ëàòèíñüê³ ìàë³ áóêâè Latin lower case letters

a Â³äñòàíü; êðîê ïàðàëåëüíèõ áàëîê;
ä³àìåòð àáî äîâæèíà

a Spacing between parallel beams;
diameter or width; distance

b Øèðèíà ïîëèö³ ñòàëåâîãî ïðîô³ëþ;
øèðèíà ïëèòè

b Width of the flange of a steel section;
width of slab

bb Øèðèíà íèçó áåòîííîãî ðåáðà bb Width of the bottom of the concrete rib

bñ Øèðèíà áåòîííî¿ îáîëîíêè íàâêîëî
ñòàëåâîãî ïðîô³ëþ

bñ Width of the concrete encasement to
a steel section

beff Çàãàëüíà ïðèâåäåíà øèðèíà beff Total effective width

beff,1 Ïðèâåäåíà øèðèíà â ñåðåäèí³ ïðî-
ëüîòó ïðè îáïèðàíí³ íà îáîõ ê³íöÿõ

beff,1 Effective width at mid-span for a span
supported at both ends

beff,2 Ïðèâåäåíà øèðèíà íà ïðîì³æí³é
îïîð³

beff,2 Effective width at an internal support

beff,c,wc Ïðèâåäåíà øèðèíà ñò³íêè êîëîíè
ïðè ñòèñêó

beff,c,wc Effective width of the column web
in compression

bei Ïðèâåäåíà øèðèíà áåòîííî¿ ïîëèö³
ç êîæíîãî áîêó ñò³íêè

bei Effective width of the concrete flange
on each side of the web

bem Ïðèâåäåíà øèðèíà êîìá³íîâàíî¿
ïëèòè

bem Effective width of a composite slab

bf Øèðèíà ïîëèö³ ñòàëåâîãî ïðîô³ëþ bf Width of the flange of a steel section

bi Ãåîìåòðè÷íà øèðèíà áåòîííî¿
ïîëèö³ ç êîæíîãî áîêó ñò³íêè

bi Geometric width of the concrete flange
on each side of the web

bm Øèðèíà êîìá³íîâàíî¿ ïëèòè, íà ÿê³é
ðîçïîä³ëåíî íàâàíòàæåííÿ

bm Width of a composite slab over which
a load is distributed

bp Äîâæèíà ë³í³¿ çîñåðåäæåíîãî íàâàí-
òàæåííÿ

bp Length of concentrated line load

br Øèðèíà ðåáðà ïðîô³ëüîâàíîãî
ñòàëåâîãî íàñòèëó

br Width of rib of profiled steel sheeting

bs Â³äñòàíü ì³æ öåíòðàìè ïðèëåãëèõ
ðåáåð ïðîô³ëüîâàíîãî ñòàëåâîãî
íàñòèëó

bs Distance between centres of adjacent
ribs of profiled steel sheeting

b0 Â³äñòàíü ì³æ öåíòðàìè âèñòóïíèõ
çñóâíèõ ç’ºäíàíü; ñåðåäíÿ øèðèíà
áåòîííîãî ðåáðà (ì³í³ìàëüíà øèðèíà
âõ³äíèõ ïðîô³ëüîâàíèõ íàñòèë³â);
øèðèíà âóòà

b0 Distance between the centres of the
outstand shear connectors; mean
width of a concrete rib (minimum width
for reentrant sheeting profiles);
width of haunch

ñ Øèðèíà âèñòóïó ñòàëåâî¿ ïîëèö³;
ðîáî÷èé ïåðèìåòð àðìàòóðíîãî
ñòðèæíÿ

ñ Width of the outstand of a steel flange;
effective perimeter of reinforcing bar

ñy, ñz Òîâùèíè çàõèñíîãî øàðó ñy, ñz Thickness of concrete cover

d Âèñîòà ñò³íêè êîíñòðóêö³éíîãî
ñòàëåâîãî ïðîô³ëþ ó ÷èñòîò³; ä³àìåòð
ñòðèæíÿ ç’ºäíóâàëüíîãî õîìóòà;
çàãàëüíèé ä³àìåòð êðóãëîãî ïîðîæ-
íèñòîãî ñòàëåâîãî ïðîô³ëþ; ì³í³-
ìàëüíèé ïîïåðå÷íèé ðîçì³ð êîëîíè

d Clear depth of the web of the structural
steel section; diameter of the shank of
a stud connector; overall diameter of
circular hollow steel section; minimum
transverse dimension of a column
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ddo Ä³àìåòð çâàðíîãî ãðåáåíÿ ç’ºäíó-
âàëüíîãî ñòðèæíÿ (õîìóòà)

ddo Diameter of the weld collar to a stud
connector

dp Â³äñòàíü ì³æ öåíòðàëüíîþ â³ññþ
ïðîô³ëüîâàíîãî ñòàëåâîãî íàñòèëó
³ êðàéíüîþ ô³áðîþ êîìá³íîâàíî¿
ïëèòè ïðè ñòèñêó

dp Distance between the centroidal axis
of the profiled steel sheeting and the
extreme fibre of the composite slab
in compression

ds Â³äñòàíü ì³æ ðîçòÿãíóòîþ ñòàëåâîþ
àðìàòóðîþ òà êðàéíüîþ ô³áðîþ êîì-
á³íîâàíî¿ ïëèòè ïðè ñòèñêó; â³äñòàíü
ì³æ ïîçäîâæíüîþ ðîçòÿãíóòîþ ñòàëå-
âîþ àðìàòóðîþ òà öåíòðîì âàãè ñòà-
ëåâîãî áàëî÷íîãî ïðîô³ëþ

ds Distance between the steel reinforce-
ment in tension to the extreme fibre of
the composite slab in compression;
distance between the longitudinal
reinforcement in tension and the
centroid of the beam’s steel section

å Åêñöåíòðèñèòåò íàâàíòàæåííÿ;
â³äñòàíü â³ä öåíòðàëüíî¿ îñ³ ïðî-
ô³ëüîâàíîãî ñòàëåâîãî íàñòèëó äî
êðàéíüî¿ ô³áðè êîìá³íîâàíî¿ ïëèòè
ïðè ðîçòÿãó

å Eccentricity of loading; distance from
the centroidal axis of profiled steel
sheeting to the extreme fibre of the
composite slab in tension

åD Â³äñòàíü ì³æ ãðàíÿìè åD Edge distance

åg Ïðîì³æîê ì³æ àðìàòóðîþ òà òîðöå-
âîþ ïëàñòèíîþ ó êîìá³íîâàí³é êîëîí³

åg Gap between the reinforcement and
the end plate in a composite column

ep Â³äñòàíü â³ä ïëàñòè÷íî¿ íåéòðàëüíî¿
îñ³ ïðîô³ëüîâàíîãî ñòàëåâîãî
íàñòèëó äî êðàéíüî¿ ô³áðè êîìá³íî-
âàíî¿ ïëèòè ïðè ðîçòÿãó

ep Distance from the plastic neutral axis
of profiled steel sheeting to the extreme
fibre of the composite slab in tension

ås Â³äñòàíü â³ä ðîçòÿãíóòî¿ ñòàëåâî¿
àðìàòóðè äî êðàéíüî¿ ô³áðè êîìá³-
íîâàíî¿ ïëèòè ïðè ðîçòÿãó

ås Distance from the steel reinforcement
in tension to the extreme fibre of the
composite slab in tension

f ×àñòîòà âëàñíèõ êîëèâàíü f Natural frequency

fcd Ðîçðàõóíêîâà öèë³íäðè÷íà ì³öí³ñòü
áåòîíó íà ñòèñê

fcd Design value of the cylinder compres-
sive strength of concrete

fck Íîðìàòèâíà öèë³íäðè÷íà ì³öí³ñòü íà
ñòèñê áåòîíó ó â³ö³ 28 ä³á

fck Characteristic value of the cylinder
compressive strength of concrete at
28 days

fcm Ñåðåäíº çíà÷åííÿ ôàêòè÷íî¿ öèë³í-
äðè÷íî¿ ì³öíîñò³ áåòîíó íà ñòèñê

fcm Mean value of the measured cylinder
compressive strength of concrete

fct,eff Ñåðåäíº çíà÷åííÿ ôàêòè÷íî¿
ì³öíîñò³ áåòîíó íà ðîçòÿã

fct,eff Mean value of the effective tensile
strength of the concrete

fctm Ñåðåäíº çíà÷åííÿ ì³öíîñò³ áåòîíó
íà îñüîâèé ðîçòÿã

fctm Mean value of the axial tensile strength
of concrete

fct,0 Ïî÷àòêîâà ì³öí³ñòü áåòîíó íà ðîçòÿã fct,0 Reference strength for concrete in
tension

f1ctm Ñåðåäíº çíà÷åííÿ ì³öíîñò³ ëåãêîãî
áåòîíó íà îñüîâèé ðîçòÿã

f1ctm Mean value of the axial tensile strength
of lightweight concrete

fsd Ðîçðàõóíêîâèé îï³ð àðìàòóðíî¿ ñòàë³
íà ãðàíèö³ òåêó÷îñò³

fsd Design value of the yield strength of
reinforcing steel

fsk Íîðìàòèâíèé îï³ð àðìàòóðíî¿ ñòàë³
íà ãðàíèö³ òåêó÷îñò³

fsk Characteristic value of the yield
strength of reinforcing steel
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fu Âèçíà÷åíèé ãðàíè÷íèé îï³ð íà ðîçòÿã fu Specified ultimate tensile strength

fut Ôàêòè÷íèé ãðàíè÷íèé îï³ð íà ðîçòÿã
âèïðîáóâàëüíîãî çðàçêà

fut Actual ultimate tensile strength in a test
specimen

fy Íîì³íàëüíèé îï³ð êîíñòðóêö³éíî¿
ñòàë³ íà ãðàíèö³ òåêó÷îñò³

fy Nominal value of the yield strength
of structural steel

fyd Ðîçðàõóíêîâèé îï³ð êîíñòðóêö³éíî¿
ñòàë³ íà ãðàíèö³ òåêó÷îñò³

fyd Design value of the yield strength
of structural steel

fyp,d Ðîçðàõóíêîâèé îï³ð ïðîô³ëüîâàíîãî
ñòàëåâîãî íàñòèëó íà ãðàíèö³ òåêó-
÷îñò³

fyp,d Design value of the yield strength
of profiled steel sheeting

fypm Ñåðåäí³é âèçíà÷åíèé ðîçðàõóíêîâèé
îï³ð ïðîô³ëüîâàíîãî ñòàëåâîãî
íàñòèëó íà ãðàíèö³ òåêó÷îñò³

fypm Mean value of the measured yield
strength of profiled steel sheeting

f1 , f2 Ïîíèæóâàëüí³ êîåô³ö³ºíòè äëÿ
çãèíàëüíèõ ìîìåíò³â íà îïîðàõ

f1 , f2 Reduction factors for bending moments
at supports

h Çàãàëüíà âèñîòà; òîâùèíà h Overall depth; thickness

hà Âèñîòà ïåðåð³çó ñòàëåâîãî ïðîô³ëþ hà Depth of the structural steel section

hñ Òîâùèíà áåòîííî¿ îáîëîíêè äî ñòà-
ëåâîãî ïðîô³ëþ; òîâùèíà áåòîííî¿
ïîëèö³; òîâùèíà áåòîíó âèùå ãîëîâ-
íî¿ ïëîùèíè âåðõó ðåáåð ïðîô-
íàñòèëó

hñ Depth of the concrete encasement to
a steel section; thickness of the con-
crete flange; thickness of concrete
above the main flat surface of the top
of the ribs of the sheeting

hf Òîâùèíà áåòîííî¿ ïîëèö³; òîâùèíà
îçäîáëåíü

hf Thickness of concrete flange; thickness
of finishes

hn Ïîëîæåííÿ íåéòðàëüíî¿ îñ³ hn Position of neutral axis

hp Çàãàëüíà âèñîòà ïðîô³ëüîâàíîãî
ñòàëåâîãî íàñòèëó ç âèñòóïàìè

hp Overall depth of the profiled steel
sheeting excluding embossments

hs Â³äñòàíü ì³æ öåíòðàìè âàãè ïîëèöü
ñòàëåâîãî ïðîô³ëþ; â³äñòàíü ì³æ
ïîçäîâæíüîþ ðîçòÿãíóòîþ àðìà-
òóðîþ òà öåíòðîì ñòèñêó

hs Depth between the centroids of the
flanges of the structural steel section;
distance between the longitudinal
reinforcement in tension and the centre
of compression

hsc Çàãàëüíà íîì³íàëüíà âèñîòà
ç’ºäíóâàëüíîãî ñòðèæíÿ (õîìóòà)

hsc Overall nominal height of a stud
connector

ht Çàãàëüíà òîâùèíà âèïðîáóâàëüíîãî
çðàçêà

ht Overall thickness of test specimen

k Êîåô³ö³ºíò ï³äñèëåííÿ âïëèâ³â äðó-
ãîãî ïîðÿäêó; åìï³ðè÷íèé êîåô³ö³ºíò
äëÿ ðîçðàõóíêîâîãî îïîðó íà çñóâ

k Amplification factor for second-order
effects; coefficient; empirical factor for
design shear resistance

kc Êîåô³ö³ºíò kc Coefficient

ki Êîåô³ö³ºíò æîðñòêîñò³ ki Stiffness coefficient

ki,c Äîïîâíåííÿ äî êîåô³ö³ºíòà æîðñò-
êîñò³ ki, ùî âðàõîâóº áåòîííó
îáîëîíêó

ki,c Addition to the stiffness coefficient ki

due to concrete encasement
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k
l

Êîåô³ö³ºíò çíèæåííÿ îïîðó ñòðèæíÿ
(õîìóòà) ç ãîëîâêîþ, ùî çàñòîñîâó-
þòüñÿ äëÿ ïðîô³ëüîâàíîãî íàñòèëó,
ïàðàëåëüíîãî áàëö³

k
l

Reduction factor for resistance of
a headed stud used with profiled steel
sheeting parallel to the beam

ks Æîðñòê³ñòü íà êðó÷åííÿ; êîåô³ö³ºíò ks Rotational stiffness; coefficient

ksc Æîðñòê³ñòü çñóâíîãî ç’ºäíàííÿ ksc Stiffness of a shear connector

kslip Êîåô³ö³ºíò çíèæåííÿ æîðñòêîñò³
âíàñë³äîê äåôîðìàö³¿ çñóâíîãî
ç’ºäíàííÿ

kslip Stiffness reduction factor due to
deformation of the shear connection

ks,r Êîåô³ö³ºíò æîðñòêîñò³ äëÿ ðÿäó r

ïîçäîâæíüî¿ ðîçòÿãíóòî¿ àðìàòóðè
ks,r Stiffness coefficient for a row r of

longitudinal reinforcement in tension

kt Êîåô³ö³ºíò çíèæåííÿ îïîðó ñòðèæíÿ
(õîìóòà) ç ãîëîâêîþ, ùî çàñòîñîâó-
þòüñÿ äëÿ ïðîô³ëüîâàíîãî íàñòèëó,
ó ïîïåðå÷íîìó äî áàëêè íàïðÿì³

kt Reduction factor for resistance of
a headed stud used with profiled steel
sheeting transverse to the beam

kwc,c Êîåô³ö³ºíò âðàõóâàííÿ âïëèâó
ïîçäîâæí³õ íàïðóæåíü ñòèñêó íà
ïîïåðå÷íó íåñó÷ó çäàòí³ñòü ñò³íêè
êîëîíè

kwc,c Factor for the effect of longitudinal
compressive stress on transverse
resistance of a column web

k Ïàðàìåòð k Parameter

k1 Çãèíàëüíà æîðñòê³ñòü áåòîíó ç òð³-
ùèíàìè àáî êîìá³íîâàíî¿ ïëèòè

k1 Flexural stiffness of the cracked
concrete or composite slab

k2 Çãèíàëüíà æîðñòê³ñòü ñò³íêè k2 Flexural stiffness of the web

� Äîâæèíà áàëêè ïðè ä³¿ íåãàòèâíîãî
çãèíàëüíîãî ìîìåíòó, ùî ïðèëÿãàº
äî âóçëà

� Length of the beam in hogging bending
adjacent to the joint

l Äîâæèíà ïëèòè çà ñòàíäàðòíèõ
âèïðîáóâàíü íà ïðîäàâëþâàííÿ

l Length of slab in standard push test

lbc , lbs Äîâæèíè îáïèðàíü lbc , lbs Bearing lengths

l0 Äîâæèíà ïðèêëàäàííÿ íàâàíòàæåííÿ l0 Load introduction length

m Íàõèë êðèâî¿ ì³öíîñò³ çà âòîìîþ:
åìï³ðè÷íèé êîåô³ö³ºíò äëÿ ðîçðàõóí-
êîâî¿ íåñó÷î¿ çäàòíîñò³ íà çñóâ

m Slope of fatigue strength curve;
empirical factor for design shear
resistance

n Ñï³ââ³äíîøåííÿ ìîäóë³â; ê³ëüê³ñòü
çñóâíèõ ç’ºäíàíü

n Modular ratio; number of shear con-
nectors

nf Ê³ëüê³ñòü çñóâíèõ ç’ºäíàíü ïðè ïîâ-
íîìó ç’ºäíàíí³ íà çñóâ

nf Number of connectors for full shear
connection

nL Ñï³ââ³äíîøåííÿ ìîäóë³â, ùî çàëå-
æèòü â³ä òèïó íàâàíòàæåííÿ

nL Modular ratio depending on the type
of loading

nr Ê³ëüê³ñòü ñòðèæíåâèõ ç’ºäíàíü ó ðåáð³ nr Number of stud connectors in one rib

n0 Ñï³ââ³äíîøåííÿ ìîäóë³â ïðè êîðîòêî-
òðèâàëîìó íàâàíòàæåíí³

n0 Modular ratio for short-term loading

r Ñï³ââ³äíîøåííÿ ìîìåíò³â íà êðàÿõ r Ratio of end moments

s Ïîçäîâæí³é êðîê ì³æ öåíòðàìè çñóâ-
íèõ ñòðèæíåâèõ ç’ºäíàíü (õîìóò³â);
êîâçàííÿ

s Longitudinal spacing centre-to-centre
of the stud shear connectors; slip
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st Ïîïåðå÷íèé êðîê ì³æ öåíòðàìè çñóâ-
íèõ ñòðèæíåâèõ ç’ºäíàíü (õîìóò³â)

st Transverse spacing centre-to-centre
of the stud shear connectors

t Â³ê; òîâùèíà t Age; thickness

te Òîâùèíà êðàéíüî¿ ïëèòè te Thickness of end plate

teff,c Ôàêòè÷íà äîâæèíà áåòîíó teff,c Effective length of concrete

tf Òîâùèíà ïîëèö³ êîíñòðóêö³éíîãî
ñòàëåâîãî ïðîô³ëþ

tf Thickness of a flange of the structural
steel section

ts Òîâùèíà åëåìåíòà æîðñòêîñò³ ts Thickness of a stiffener

tw Òîâùèíà ñò³íêè êîíñòðóêö³éíîãî
ñòàëåâîãî ïðîô³ëþ

tw Thickness of the web of the structural
steel section

twc Òîâùèíà ñò³íêè êîíñòðóêö³éíîãî
ñòàëåâîãî ïðîô³ëþ êîëîíè

twc Thickness of the web of the structural
steel column section

t0 Â³ê ó ìîìåíò ïðèêëàäàííÿ íàâàí-
òàæåííÿ

t0 Age at loading

vEd Ðîçðàõóíêîâå ïîçäîâæíº íàïðóæåííÿ
çñóâó

vEd Design longitudinal shear stress

wk Ðîçðàõóíêîâà øèðèíà ðîçêðèòòÿ
òð³ùèí

wk Design value of crack width

xpl
Â³äñòàíü ì³æ ïëàñòè÷íîþ íåéòðàëü-
íîþ â³ññþ ³ êðàéíüîþ ñòèñíóòîþ
ô³áðîþ áåòîííî¿ ïëèòè

xpl
Distance between the plastic neutral
axis and the extreme fibre of the
concrete slab in compression

y Â³ñü ïîïåðå÷íîãî ïåðåð³çó, ïàðà-
ëåëüíà ïîëèö³

y Cross-section axis parallel to the
flanges

z Â³ñü ïîïåðå÷íîãî ïåðåð³çó, ïåðïåí-
äèêóëÿðíà äî ïîëèö³; ïëå÷å ïàðè
âíóòð³øí³õ ñèë

z Cross-section axis perpendicular to the
flanges; lever arm

z0 Â³äñòàíü ïî âåðòèêàë³ z0 Vertical distance

Ãðåöüê³ âåëèê³ áóêâè Greek upper case letters

�� Ä³àïàçîí íàïðóæåíü �� Stress range

��ñ Áàçîâà âåëè÷èíà îïîðó âòîìè ïðè
äâîõ ì³ëüéîíàõ öèêë³â

��ñ Reference value of the fatigue strength
at 2 million cycles

��Å Ä³àïàçîí íàïðóæåíü åêâ³âàëåíòíî¿
ïîñò³éíî¿ àìïë³òóäè

��Å Equivalent constant amplitude stress
range

��Å g ob, l Ä³àïàçîí íàïðóæåíü åêâ³âàëåíòíî¿
ïîñò³éíî¿ àìïë³òóäè âíàñë³äîê
çàãàëüíèõ âïëèâ³â

��Å g ob, l Equivalent constant amplitude stress
range due to global effects

��Å oc, l Ä³àïàçîí íàïðóæåíü åêâ³âàëåíòíî¿
ïîñò³éíî¿ àìïë³òóäè âíàñë³äîê
ì³ñöåâèõ âïëèâ³â

��Å oc, l Equivalent constant amplitude stress
range due to local effects

��Å,2 Ä³àïàçîí íàïðóæåíü åêâ³âàëåíòíî¿
ïîñò³éíî¿ àìïë³òóäè, ùî â³äïîâ³äàº
äâîì ì³ëüéîíàì öèêë³â

��Å,2 Equivalent constant amplitude stress
range related to 2 million cycles

��s Çðîñòàííÿ íàïðóæåíü ó ñòàëåâ³é
àðìàòóð³ âíàñë³äîê ï³äâèùåííÿ
æîðñòêîñò³ áåòîíó ïðè ðîçòÿãó

��s Increase of stress in steel reinfor-
cement due to tension stiffening of
concrete
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��s equ, Ä³àïàçîí åêâ³âàëåíòíèõ íàïðóæåíü,
çà ÿêîãî â³äáóâàþòüñÿ óøêîäæåííÿ

��s equ, Damage equivalent stress range

�� Ä³àïàçîí íàïðóæåíü çñóâó ïðè íàâàí-
òàæåíí³ âòîìè

�� Range of shear stress for fatigue
loading

��ñ Áàçîâà âåëè÷èíà îïîðó âòîìè ïðè
äâîõ ì³ëüéîíàõ öèêë³â

��ñ Reference value of the fatigue strength
at 2 million cycles

��Å Ä³àïàçîí íàïðóæåíü åêâ³âàëåíòíî¿
ïîñò³éíî¿ àìïë³òóäè

��Å Equivalent constant amplitude stress
range

��Å,2 Ä³àïàçîí íàïðóæåíü çñóâó åêâ³âà-
ëåíòíî¿ ïîñò³éíî¿ àìïë³òóäè, ùî
â³äïîâ³äàº äâîì ì³ëüéîíàì öèêë³â

��Å,2 Equivalent constant amplitude range
of shear stress related to 2 million
cycles

��R Íàïðóæåííÿ çñóâó ïðè âòîì³ ��R Fatigue shear strength

� Êîåô³ö³ºíò � Coefficient

Ãðåöüê³ ìàë³ áóêâè Greek lower case letters

� Êîåô³ö³ºíò; ïàðàìåòð � Factor; parameter

� cr Êîåô³ö³ºíò, ùî ïîêàçóº çðîñòàííÿ
ðîçðàõóíêîâèõ íàâàíòàæåíü äî ð³âíÿ,
ÿêèé ñïðè÷èíèòü ïðóæíó íåñòàá³ëü-
í³ñòü

� cr Factor by which the design loads would
have to be increased to cause elastic
instability

� M Êîåô³ö³ºíò, ùî çàëåæèòü â³ä çãèíó
êîìá³íîâàíî¿ êîëîíè

� M Coefficient related to bending of a
composite column

� My , � Mz Êîåô³ö³ºíò, ùî çàëåæèòü â³ä çãèíó
êîìá³íîâàíî¿ êîëîíè â³äíîñíî oñåé
ó-ó òà z-z

� My , � Mz Coefficient related to bending of
a composite column about the y-y

axis and the z-z axis respectively

� st Â³äíîøåííÿ � st Ratio

� Ìíîæíèê; êîåô³ö³ºíò ïåðåõîäó � Factor; transformation parameter

�c , �i Ïàðàìåòðè �c , �i Parameters

�C Êîåô³ö³ºíò íàä³éíîñò³ äëÿ áåòîíó �C Partial factor for concrete

�F Êîåô³ö³ºíò íàä³éíîñò³ äëÿ ä³é,
à òàêîæ äëÿ âðàõóâàííÿ íåòî÷íîñòåé
òà â³äõèë³â ó ðîçì³ðàõ

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

�F f Êîåô³ö³ºíò íàä³éíîñò³ äëÿ ä³àïàçîíó
íàïðóæåíü åêâ³âàëåíòíî¿ ïîñò³éíî¿
àìïë³òóäè

�F f Partial factor for equivalent constant
amplitude stress range

�M Êîåô³ö³ºíò íàä³éíîñò³ õàðàêòåðèñ-
òèêè ìàòåð³àëó, à òàêîæ äëÿ âðàõó-
âàííÿ íåòî÷íîñòåé òà â³äõèë³â
ó ðîçì³ðàõ

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

�M 0 Êîåô³ö³ºíò íàä³éíîñò³ äëÿ êîíñòðóê-
ö³éíî¿ ñòàë³, ÿêèé çàñòîñîâóºòüñÿ äî
îïîðó ïîïåðå÷íîãî ïåðåð³çó, äèâ.
EN 1993-1-1, 6.1(1)

�M 0 Partial factor for structural steel applied
to resistance of cross-sections, see
EN 1993-1-1, 6.1(1)

�M 1 Êîåô³ö³ºíò íàä³éíîñò³ äëÿ êîíñòðóê-
ö³éíî¿ ñòàë³, ÿêèé çàñòîñîâóºòüñÿ äî
îïîðó åëåìåíòà äëÿ îö³íêè ñò³éêîñò³
ïðè ïåðåâ³ðêàõ åëåìåíòà, äèâ.
EN 1993-1-1, 6.1(1)

�M 1 Partial factor for structural steel applied
to resistance of members to instability
assessed by member checks, see
EN 1993-1-1, 6.1(1)
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�Mf Êîåô³ö³ºíò íàä³éíîñò³ äëÿ îïîðó
âòîì³

�Mf Partial factor for fatigue strength

�Mf s, Êîåô³ö³ºíò íàä³éíîñò³ äëÿ îïîðó
âòîì³ õîìóò³â ïðè çñóâ³

�Mf s, Partial factor for fatigue strength
of studs in shear

�Ð Êîåô³ö³ºíò íàä³éíîñò³ äëÿ ä³é, ïîâ’ÿ-
çàíèõ ç ïîïåðåäí³ì íàïðóæåííÿì

�Ð Partial factor for pre-stressing action

�S Êîåô³ö³ºíò íàä³éíîñò³ äëÿ àðìàòóð-
íî¿ ñòàë³

�S Partial factor for reinforcing steel

�V Êîåô³ö³ºíò íàä³éíîñò³ äëÿ ðîçðàõóí-
êîâîãî îïîðó çñóâó ñòðèæí³â (õîìóò³â)
ç ãîëîâêàìè

�V Partial factor for design shear
resistance of a headed stud

�VS Êîåô³ö³ºíò íàä³éíîñò³ äëÿ ðîçðàõóí-
êîâîãî îïîðó çñóâó êîìá³íîâàíî¿
ïëèòè

�VS Partial factor for design shear
resistance of a composite slab

	 Êîåô³ö³ºíò; ïîêàçíèê âíåñêó (÷àñòêè)
ñòàë³; ïðîãèí ó ñåðåäèí³ ïðîëüîòó

	 Factor; steel contribution ratio; central
deflection

	max Âåðòèêàëüíèé ïðîãèí (ïðîâèñàííÿ) 	max Sagging vertical deflection

	s Ïðîãèí ñòàëåâîãî ïðîôíàñòèëó â³ä
âëàñíî¿ âàãè òà óêëàäåíîãî ñâ³æîãî
áåòîíó

	s Deflection of steel sheeting under its
own weight plus the weight of wet
concrete

	s,max Ãðàíè÷íå çíà÷åííÿ 	s 	s,max Limiting value of 	s

	u Ìàêñèìàëüíå êîâçàííÿ, âèçíà÷åíå
çà âèïðîáóâàííÿìè íîðìàòèâíèì
íàâàíòàæåííÿì

	u Maximum slip measured in a test at
the characteristic load level

	uk Íîðìàòèâíà íåñó÷à çäàòí³ñòü çà
êîâçàííÿì

	uk Characteristic value of slip capacity


 235 / fy , äå fy ó Í/ìì2 
 235 / fy , where fy is in N/mm2

� Ñòóï³íü ç’ºäíàííÿ íà çñóâ; êîåô³ö³ºíò � Degree of shear connection; coefficient

�a , �ao Êîåô³ö³ºíòè, ùî çàëåæàòü â³ä ñòóïåíÿ
³çîëÿö³¿ áåòîíó

�a , �ao Factors related to the confinement
of concrete

�c , �co , �cL Êîåô³ö³ºíòè, ùî çàëåæàòü â³ä
ñòóïåíÿ ³çîëÿö³¿ áåòîíó

�c , �co , �cL Factors related to the confinement
of concrete

� Êóò � Angle


 , 
v Êîåô³ö³ºíòè åêâ³âàëåíòíèõ
óøêîäæåíü


 , 
v Damage equivalent factors


 g obl , 
 loc Êîåô³ö³ºíòè åêâ³âàëåíòíèõ
óøêîäæåíü äëÿ çàãàëüíèõ
i ëîêàëüíèõ âïëèâ³â


 g obl , 
 loc Damage equivalent factors for global
effects and local effects, respectively


 Â³äíîñíà ãíó÷ê³ñòü 
 Relative slenderness


LT Â³äíîñíà ãíó÷ê³ñòü ïðè âòðàò³

ñò³éêîñò³ â³ä ïîïåðå÷íîãî êðó÷åííÿ


LT Relative slenderness for lateral-

torsional buckling

� Êîåô³ö³ºíò òåðòÿ, íîì³íàëüíèé
êîåô³ö³ºíò

� Coefficient of friction; nominal factor

�d Êîåô³ö³ºíò, ùî çàñòîñîâóºòüñÿ ïðè
ðîçðàõóíêó íà ñòèñê òà îäíîîñüîâèé
çãèí

�d Factor related to design for compres-
sion and uniaxial bending
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�dy , �dz Êîåô³ö³ºíòè, ùî çàëåæàòü â³ä
ïëîùèíè çãèíó

�dy , �dz Factor d related to plane of bending

� Êîåô³ö³ºíò çíèæåííÿ, ùî âðàõîâóº
âïëèâ ïîçäîâæíüîãî ñòèñêó íà íåñó÷ó
çäàòí³ñòü íà çñóâ; ïàðàìåòð, ùî
çàëåæèòü â³ä äåôîðìàö³¿ çñóâíîãî
ç’ºäíàííÿ

� Reduction factor to allow for the effect
of longitudinal compression on resis-
tance in shear; parameter related to
deformation of the shear connection

�a Êîåô³ö³ºíò Ïóàññîíà äëÿ êîíñòðóê-
ö³éíî¿ ñòàë³

�a Poisson’s ratio for structural steel

� Ïàðàìåòð, ùî çàëåæèòü â³ä äåôîð-
ìàö³¿ çñóâíîãî ç’ºäíàííÿ

� Parameter related to deformation of
the shear connection

� Ïàðàìåòð, ùî çàëåæèòü â³ä ïðèâå-
äåíîãî ðîçðàõóíêîâîãî îïîðó çãèíó,
îá÷èñëåíîìó ïðè âåðòèêàëüíîìó
çñóâ³

� Parameter related to reduced design
bending resistance accounting for
vertical shear

�s Ïàðàìåòð; êîåô³ö³ºíò àðìóâàííÿ �s Parameter; reinforcement ratio

�com c Ed, , Ïîçäîâæí³ ñòèñêàëüí³ íàïðóæåííÿ,
âèêëèêàí³ ðîçðàõóíêîâèì
íîðìàëüíèì çóñèëëÿì

�com c Ed, , Longitudinal compressive stress in the
encasement due to the design normal
force

�c Rd, Ì³ñöåâà ì³öí³ñòü áåòîíó �c Rd, Local design strength of concrete

�ct Íàïðóæåííÿ ðîçòÿãó ó êðàéí³é ô³áð³
áåòîíó

�ct Extreme fibre tensile stress in the
concrete

� max,f Ìàêñèìàëüí³ íàïðóæåííÿ, ñïðè÷è-
íåí³ íàâàíòàæåííÿì âòîìè

� max,f Maximum stress due to fatigue loading

� min,f Ì³í³ìàëüí³ íàïðóæåííÿ, ñïðè÷èíåí³
íàâàíòàæåííÿì âòîìè

� min,f Minimum stress due to fatigue loading

�c f,max, Íàïðóæåííÿ â àðìàòóð³ â³ä çãèíàëü-
íîãî ìîìåíòó MEd f,max,

�c f,max, Stress in the reinforcement due to the
bending moment MEd f,max,

�c f,min, Íàïðóæåííÿ â àðìàòóð³ â³ä çãèíàëü-
íîãî ìîìåíòó MEd f,min,

�c f,min, Stress in the reinforcement due to the
bending moment MEd f,min,

�s Íàïðóæåííÿ ó ðîçòÿãíóò³é àðìàòóð³ �s Stress in the tension reinforcement

�c,max Íàïðóæåííÿ â àðìàòóð³ â³ä çãèíàëü-
íîãî ìîìåíòó Mmax

�c,max Stress in the reinforcement due to the
bending moment Mmax

�c,max,0 Íàïðóæåííÿ â àðìàòóð³ â³ä çãèíàëü-
íîãî ìîìåíòó Mmax áåç óðàõóâàííÿ
ðîçòÿãíóòîãî áåòîíó

�c,max,0 Stress in the reinforcement due to the
bending moment Mmax, neglecting
concrete in tension

�s,0 Íàïðóæåííÿ ó ðîçòÿãíóò³é àðìàòóð³
áåç óðàõóâàííÿ ï³äâèùåííÿ æîðñò-
êîñò³ áåòîíó ïðè ðîçòÿãó

�s,0 Stress in the tension reinforcement
neglecting tension stiffening of
concrete

�Rd Ðîçðàõóíêîâà ì³öí³ñòü íà çñóâ �Rd Design shear strength

�u Âåëè÷èíà ïîçäîâæíüî¿ ì³öíîñò³ íà
çñóâ êîìá³íîâàíî¿ ïëèòè, âèçíà÷åíà
çà âèïðîáóâàííÿìè

�u Value of longitudinal shear strength
of a composite slab determined from
testing

�u Rd, Ðîçðàõóíêîâà ïîçäîâæíÿ ì³öí³ñòü íà
çñóâ êîìá³íîâàíî¿ ïëèòè

�u Rd, Design value of longitudinal shear
strength of a composite slab

�u Rk, Íîðìàòèâíà ïîçäîâæíÿ ì³öí³ñòü íà
çñóâ êîìá³íîâàíî¿ ïëèòè

�u Rk, Characteristic value of longitudinal
shear strength of a composite slab
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� Ä³àìåòð (ðîçì³ð) ñòàëåâîãî àðìà-
òóðíîãî ñòðèæíÿ; êîåô³ö³ºíò åêâ³âà-
ëåíòíîãî óäàðíîãî ïîøêîäæåííÿ

� Diameter (size) of a steel reinforcing
bar; damage equivalent impact factor

�� Ä³àìåòð (ðîçì³ð) ñòàëåâîãî àðìà-

òóðíîãî ñòðèæíÿ

�� Diameter (size) of a steel reinforcing

bar

�t Êîåô³ö³ºíò ïîâçó÷îñò³ �t Creep coefficient

� �t t, )0 Êîåô³ö³ºíò ïîâçó÷îñò³, ùî âèçíà÷àº
ïîâçó÷³ñòü çà ïðîì³æîê ÷àñó ì³æ t i t0
â³äíîñíî ïðóæíèõ äåôîðìàö³é íà
28 äîáó

� �t t, )0 Creep coefficient, defining creep
between times t and t0, related to
elastic deformation at 28 days

� Ïîíèæóâàëüíèé êîåô³ö³ºíò äëÿ
âòðàòè ñò³éêîñò³ ïðè çãèí³

� Reduction factor for flexural buckling

�LT Ïîíèæóâàëüíèé êîåô³ö³ºíò äëÿ
âòðàòè ñò³éêîñò³ ïðè ïîïåðå÷íîìó
êðó÷åíí³

�LT Reduction factor for lateral-torsional
buckling

�L Êîåô³ö³ºíò çðîñòàííÿ ïîâçó÷îñò³ �L Creep multiplier

2 ÎÑÍÎÂÈ ÏÐÎÅÊÒÓÂÀÍÍß 2 BASIS OF DESIGN

2.1 Âèìîãè 2.1 Requirements

(1)Ð Ïðîåêòóâàííÿ êîìá³íîâàíèõ êîíñòðóêö³é
ïîâèííî çä³éñíþâàòèñü ó â³äïîâ³äíîñò³ ç çàãàëü-
íèìè ïîëîæåííÿìè, âñòàíîâëåíèìè ó EN 1990.

(1)P The design of composite structures shall
be in accordance with the general rules given in
EN 1990.

(2)Ð Äîäàòêîâ³ ïîëîæåííÿ äëÿ êîìá³íîâàíèõ
êîíñòðóêö³é, íàâåäåí³ ó öüîìó ðîçä³ë³, òàêîæ
ïîâèíí³ çàñòîñîâóâàòèñü.

(2)P The supplementary provisions for composite
structures given in this Section shall also be ap-
plied.

(3)Ð Ââàæàºòüñÿ, ùî äëÿ çàë³çîáåòîííèõ êîí-
ñòðóêö³é ïîâèíí³ çàäîâîëüíÿòèñü îñíîâí³ âè-
ìîãè ðîçä³ëó 2 EN 1990, ÿê³ çàñòîñîâóþòüñÿ ó
ïîºäíàíí³ ç íàñòóïíèì:

(3) The basic requirements of EN 1990, Section 2
are deemed be satisfied for composite structures
when the following are applied together:

– ïðîåêòóâàííÿì çà ãðàíè÷íèìè ñòàíàìè ó
ïîºäíàíí³ ç ìåòîäîì êîåô³ö³ºíò³â íàä³é-
íîñò³ â³äïîâ³äíî äî EN 1990;

– limit state design in conjunction with the partial
factor method in accordance with EN 1990,

– ä³ÿìè çã³äíî ç EN 1991; – actions in accordance with EN 1991,
– ñïîëó÷åííÿìè ä³é çã³äíî ç EN 1990; – combination of actions in accordance with

EN 1990 and
– îïîðàìè, äîâãîâ³÷í³ñòþ ³ ïðèäàòí³ñòþ äî

åêñïëóàòàö³¿ çã³äíî ç öèì ñòàíäàðòîì.
– resistances, durability and serviceability in

accordance with this Standard.

2.2 Ïðèíöèïè ïðîåêòóâàííÿ çà
ãðàíè÷íèìè ñòàíàìè

2.2 Principles of limit states design

(1)Ð Äëÿ êîìá³íîâàíèõ êîíñòðóêö³é ïîâèíí³
ðîçãëÿäàòèñü â³äïîâ³äí³ ñòàä³¿ çâåäåííÿ.

(1)P For composite structures, relevant stages in
the sequence of construction shall be considered.

2.3 Îñíîâí³ çì³íí³ 2.3 Basic variables

2.3.1 Ä³¿ ³ âïëèâè íàâêîëèøíüîãî

ñåðåäîâèùà

2.3.1 Actions and environmental influences

(1) Ä³¿, ùî ïîâèíí³ çàñòîñîâóâàòèñü ïðè ïðî-
åêòóâàíí³, ìîæíà âçÿòè ç â³äïîâ³äíèõ ÷àñòèí
EN 1991.

(1) Actions to be used in design may be obtained
from the relevant parts of EN 1991.
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(2)Ð Ïðè ïåðåâ³ðö³ ñòàëåâèõ íàñòèë³â ó ÿêîñò³
îïàëóáêè íåîáõ³äíî âðàõîâóâàòè âïëèâ íàïîâ-
íåííÿ (çá³ëüøåííÿ âèñîòè áåòîíó âíàñë³äîê
ïðîãèíó íàñòèë³â).

(2)P In verification for steel sheeting as shut-
tering, account shall be taken of the ponding
effect (increased depth of concrete due to the
deflection of the sheeting).

2.3.2 Õàðàêòåðèñòèêè ìàòåð³àë³â

³ âèðîá³â

2.3.2 Material and product properties

(1) Îêð³ì âèïàäê³â, êîëè ³íøå íàâåäåíî ó
ªâðîêîä³ 4, íåîáõ³äíî çàñòîñîâóâàòè ä³¿, ùî
ñïðè÷èíåí³ õàðàêòåðîì ðîáîòè áåòîíó ç ïëè-
íîì ÷àñó, íàäàí³ ó EN 1992-1-1.

(1) Unless otherwise given by Eurocode 4, ac-
tions caused by time-dependent behaviour of
concrete should be obtained from EN 1992-1-1.

2.3.3 Êëàñèô³êàö³ÿ ä³é 2.3.3 Classification of actions

(1Ð) ßê îñíîâí³ âïëèâè ïîâèíí³ êâàë³ô³êóâà-
òèñü íàñòóïí³: âïëèâ óñàäêè ³ ïîâçó÷îñò³ áåòîíó
òà íåð³âíîì³ðí³ çì³íè òåìïåðàòóðè, ÿê³ ñïðè-
÷èíÿþòü âíóòð³øí³ çóñèëëÿ ó ïåðåð³çàõ, ñêðèâ-
ëåííÿ òà ïîçäîâæí³ äåôîðìàö³¿ â åëåìåíòàõ;
âïëèâè, ÿê³ âèíèêàþòü ó ñòàòè÷íî âèçíà÷åíèõ
³ ñòàòè÷íî íåâèçíà÷åíèõ êîíñòðóêö³ÿõ, êîëè
ñóì³ñí³ñòü äåôîðìàö³é íå ðîçãëÿäàºòüñÿ.

(1)P The effects of shrinkage and creep of con-
crete and non-uniform changes of temperature
result in internal forces in cross sections, and cur-
vatures and longitudinal strains in members; the
effects that occur in statically determinate struc-
tures, and in statically indeterminate structures
when compatibility of the deformations is not con-
sidered, shall be classified as primary effects.

(2)Ð Ó ñòàòè÷íî âèçíà÷åíèõ êîíñòðóêö³ÿõ îñ-
íîâí³ âïëèâè â³ä óñàäêè, ïîâçó÷îñò³ ³ òåìïå-
ðàòóðè ââàæàþòüñÿ ÿê äîäàòêîâ³ âïëèâè ä³é,
ñóì³ñíèõ ³ç çàãàëüíèìè âïëèâàìè; òàê³ âïëèâè
íåîáõ³äíî êâàë³ô³êóâàòè ÿê âòîðèíí³ òà ðîç-
ãëÿäàòè ÿê íåïðÿì³ ä³¿.

(2)P In statically indeterminate structures the pri-
mary effects of shrinkage, creep and temperature
are associated with additional action effects, such
that the total effects are compatible; these shall
be classified as secondary effects and shall be
considered as indirect actions.

2.4 Ïåðåâ³ðêà çà äîïîìîãîþ ìåòîäó
êîåô³ö³ºíò³â íàä³éíîñò³

2.4 Verification by the partial factor method

2.4.1 Ðîçðàõóíêîâ³ âåëè÷èíè 2.4.1 Design values

2.4.1.1 Ðîçðàõóíêîâ³ çíà÷åííÿ ä³é 2.4.1.1 Design values of actions

(1) Äëÿ ïîïåðå÷íîãî íàïðóæåííÿ ïðèêëàäàí-
íÿì äåôîðìàö³é, íàïðèêëàä, äîìêðàòàìè íà
îïîðàõ êîåô³ö³ºíò íàä³éíîñò³ �P ïîâèíåí ïðè-
çíà÷àòèñü äëÿ ãðàíè÷íèõ ñòàí³â ç óðàõóâàííÿì
ñïðèÿòëèâèõ òà íåñïðèÿòëèâèõ ä³é.

(1) For pre-stress by controlled imposed deforma-
tions, e.g. by jacking at supports, the partial safety
factor �P should be specified for ultimate limit
states, taking into account favourable and unfa-
vourable effects.

Ïðèì³òêà. Âåëè÷èíà �P ìîæå íàäàâàòèñü ó íàö³î-
íàëüíîìó äîäàòêó. Ðåêîìåíäîâàíîþ âåëè÷èíîþ
äëÿ ñïðèÿòëèâèõ òà íåñïðèÿòëèâèõ ä³é º 1,0.

Note: Values for �P may be given in the National
Annex. The recommended value for both favourable
and unfavourable effects is 1,0.

2.4.1.2 Ðîçðàõóíêîâ³ çíà÷åííÿ õàðàêòå-

ðèñòèê ìàòåð³àë³â àáî âèðîá³â

2.4.1.2 Design values of material or product

properties

(1)Ð ßêùî íå âèìàãàºòüñÿ âèçíà÷åííÿ ì³öíîñò³
çà âèùèìè çíà÷åííÿìè, òî êîåô³ö³ºíòè íàä³é-
íîñò³ ïîâèíí³ çàñòîñîâóâàòèñü äî íèæí³õ íîð-
ìàòèâíèõ (õàðàêòåðèñòè÷íèõ) àáî íîì³íàëüíèõ
çíà÷åíü ì³öíîñò³.

(1)P Unless an upper estimate of strength is
required, partial factors shall be applied to lower
characteristic or nominal strengths.
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(2)Ð Äëÿ áåòîíó íåîáõ³äíî çàñòîñîâóâàòè êîå-
ô³ö³ºíò íàä³éíîñò³ �C . Ðîçðàõóíêîâà ì³öí³ñòü
íà ñòèñê ïîâèííà âèçíà÷àòèñü ÿê:

(2)P For concrete, a partial factor �C shall be
applied. The design compressive strength shall
be given by:

f fcd ck C� � , (2.1)

äå íîðìàòèâíå çíà÷åííÿ fck íåîáõ³äíî ïðèé-
ìàòè çã³äíî ç EN 1992-1-1, 3.1 äëÿ çâè÷àéíîãî
áåòîíó òà EN 1992-1-1, 11.3 äëÿ áåòîíó íà
ëåãêèõ çàïîâíþâà÷àõ.

where the characteristic value fck shall be
obtained by reference to EN 1992-1-1, 3.1 for
normal concrete and to EN 1992-1-1, 11.3 for
lightweight concrete.

Ïðèì³òêà. Âåëè÷èíè �C â³äïîâ³äàþòü EN 1992-1-1. Note: The value for �C is that used in EN 1992-1-1.

(3)Ð Äëÿ ñòàëåâî¿ àðìàòóðè íåîáõ³äíî çàñòî-
ñîâóâàòè êîåô³ö³ºíò íàä³éíîñò³ �S .

(3)P For steel reinforcement, a partial factor �S

shall be applied.

Ïðèì³òêà. Âåëè÷èíè �S â³äïîâ³äàþòü EN 1992-1-1. Note: The value for �S is that used in EN 1992-1-1.

(4)Ð Äëÿ ñòàëåâîãî ïðîêàòó, ïðîôíàñòèëó òà
ç’ºäíóâàëüíèõ åëåìåíò³â íåîáõ³äíî çàñòîñîâó-
âàòè êîåô³ö³ºíò íàä³éíîñò³ �M . ßêùî ³íøå íå
âñòàíîâëåíî, òî äëÿ ñòàëåâîãî ïðîêàòó íåîá-
õ³äíî çàñòîñîâóâàòè êîåô³ö³ºíò íàä³éíîñò³
�M 0.

(4)P For structural steel, steel sheeting and steel
connecting devices, partial factors �M shall be
applied. Unless otherwise stated, the partial
factor for structural steel shall be taken as �M 0.

Ïðèì³òêà. Âåëè÷èíè �M â³äïîâ³äàþòü EN 1993. Note: Values for �M are those given in EN 1993.

(5)Ð Äëÿ çñóâíèõ ç’ºäíàíü íåîáõ³äíî çàñòîñî-
âóâàòè êîåô³ö³ºíò íàä³éíîñò³ �V .

(5)P For shear connection, a partial factor �V shall
be applied.

Ïðèì³òêà. Âåëè÷èíà �V ìîæå íàäàâàòèñü ó íàö³îí-
àëüíîìó äîäàòêó. Ðåêîìåíäîâàíîþ âåëè÷èíîþ �V º
1,25.

Note: The value for �V may be given in the National
Annex. The recommended value for �V is 1,25.

(6)Ð Ïðè ïîçäîâæíüîìó çñóâ³ êîìá³íîâàíèõ
ïëèò áóä³âåëü íåîáõ³äíî çàñòîñîâóâàòè êîåôi-
ö³ºíò íàä³éíîñò³ �VS .

(6)P For longitudinal shear in composite slabs for
buildings, a partial factor �VS shall be applied.

Ïðèì³òêà. Âåëè÷èíà �VS ìîæå íàäàâàòèñü ó íàö³î-
íàëüíîìó äîäàòêó. Ðåêîìåíäîâàíîþ âåëè÷èíîþ
�VS º 1,25.

Note: The value for �VS may be given in the National
Annex. The recommended value for �VS is 1,25.

(7)Ð Ïðè ïåðåâ³ðö³ íà âòîìó ñòðèæí³â ç ãîëîâ-
êàìè äëÿ áóä³âåëü íåîáõ³äíî çàñòîñîâóâàòè
êîåô³ö³ºíòè íàä³éíîñò³ �Mf ³ �Mf s, .

(7)P For fatigue verification of headed studs in
buildings, partial factors �Mf and �Mf s, shall be
applied.

Ïðèì³òêà. Âåëè÷èíà �Mf â³äïîâ³äàº âèêîðèñòàí³é ó
â³äïîâ³äíèõ ÷àñòèíàõ EN 1993. Âåëè÷èíà �Mf s,
ìîæå íàäàâàòèñü ó íàö³îíàëüíîìó äîäàòêó.
Ðåêîìåíäîâàíîþ âåëè÷èíîþ �Mf s, º 1,0.

Note: The value for �Mf is that used the relevant Parts
of EN 1993. The value for �Mf s, may be given in the
National Annex. The recommended value for �Mf s,
is 1,0.

2.4.1.3 Ðîçðàõóíêîâ³ âåëè÷èíè ãåîìåòðè÷íèõ

äàíèõ

2.4.1.3 Design values of geometrical data

(1) Ãåîìåòðè÷í³ äàí³ äëÿ ïîïåðå÷íèõ ïåðåð³ç³â
³ ñèñòåì ìîæíà ïðèéìàòè çà ñòàíäàðòàìè íà
âèðîáè hEN àáî ðîáî÷èìè êðåñëåííÿìè òà
ðîçãëÿäàòè ÿê íîì³íàëüí³ çíà÷åííÿ.

(1) Geometrical data for cross-sections and sys-
tems may be taken from product standards hEN
or drawings for the execution and treated as nom-
inal values.

2.4.1.4 Ðîçðàõóíêîâèé îï³ð 2.4.1.4 Design resistances

(1)Ð Äëÿ êîìá³íîâàíèõ êîíñòðóêö³é ðîçðàõóíêîâ³
îïîðè ïîâèíí³ âèçíà÷àòèñü çã³äíî ç EN 1990,
âèðàçè (6.6à) àáî (6.6ñ).

(1)P For composite structures, design resi-
stances shall be determined in accordance with
EN 1990, expression (6.6a) or expression (6.6c).
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2.4.2 Ñïîëó÷åííÿ ä³é 2.4.2 Combination of actions

(1) Çàãàëüí³ ïàðàìåòðè ñïîëó÷åííÿ ä³é íàâå-
äåí³ ó ðîçä³ë³ 6 EN 1990.

(1) The general formats for combinations of ac-
tions are given in EN 1990, Section 6.

Ïðèì³òêà. Äëÿ áóä³âåëü ïðàâèëà êîìá³íàö³¿ ä³é
ìîæóòü íàäàâàòèñü ó íàö³îíàëüíèõ äîäàòêàõ äî
äîäàòêà À EN 1990.

Note: For buildings, the combination rules may be
given in the National Annex to Annex A of EN 1990.

2.4.3 Ïåðåâ³ðêà ñòàòè÷íî¿ ð³âíîâàãè (EQU) 2.4.3 Verification of static equilibrium (EQU)

(1) Âèðàæåííÿ íàä³éíîñò³ ïðè ïåðåâ³ðö³ ñòàòè÷-
íî¿ ð³âíîâàãè äëÿ áóä³âåëü, ÿê öå îïèñàíî ó
EN 1990, òàáëèöÿ À.1.2(à), òàêîæ çàñòîñîâóºòü-
ñÿ äëÿ åêâ³âàëåíòíèõ ðîçðàõóíêîâèõ âèïàäê³â
(EQU), íàïðèêëàä, äëÿ ðîçðàõóíêó àíêåðíèõ
ïðèñòðî¿â àáî ïåðåâ³ðêè íà ï³äéîì îïîð íå-
ðîçð³çíèõ áàëîê.

(1) The reliability format for the verification of
static equilibrium for buildings, as described in
EN 1990, Table A1.2(A), also applies to design
situations equivalent to (EQU), e.g. for the design
of hold down anchors or the verification of uplift
of bearings of continuous beams.

3 ÌÀÒÅÐ²ÀËÈ 3 MATERIALS

3.1 Áåòîí 3.1 Concrete

(1)Ð ßêùî ³íøå íå âèçíà÷åíî ó ªâðîêîä³ 4,
õàðàêòåðèñòèêè ïîâèíí³ âèçíà÷àòèñü ÷åðåç
ïîñèëàííÿ íà EN 1992-1-1, 3.1 äëÿ çâè÷àéíîãî
áåòîíó òà EN 1992-1-1, 11.3 – äëÿ áåòîíó íà
ëåãêèõ çàïîâíþâà÷àõ.

(1) Unless otherwise given by Eurocode 4,
properties should be obtained by reference to
EN 1992-1-1, 3.1 for normal concrete and to
EN 1992-1-1, 11.3 for lightweight concrete.

(2) Öåé ðîçä³ë EN 1994 íå ïîøèðþºòüñÿ íà
ïðîåêòóâàííÿ êîìá³íîâàíèõ êîíñòðóêö³é ç áå-
òîíó êëàñ³â ì³öíîñò³ íèæ÷å Ñ20/25 ³ LÑ20/22
òà âèùå í³æ Ñ60/75 ³ LÑ60/66.

(2) This Part of EN 1994 does not cover the
design of composite structures with concrete
strength classes lower than C20/25 and LC20/22
and higher than C60/75 and LC60/66.

(3) Óñàäêà áåòîíó ïîâèííà âèçíà÷àòèñü ç óðà-
õóâàííÿì âîëîãîñò³ íàâêîëèøíüîãî ñåðåäî-
âèùà, ðîçì³ð³â åëåìåíòà ³ ñêëàäó áåòîíó.

(3) Shrinkage of concrete should be determined
taking account of the ambient humidity, the di-
mensions of the element and the composition of
the concrete.

(4) ßêùî ó áóä³âëÿõ âðàõîâóºòüñÿ êîìá³íîâàíà
ä³ÿ, òî âïëèâàìè âíóòð³øíüî¿ óñàäêè ìîæíà
çíåõòóâàòè ïðè âèçíà÷åíí³ íàïðóæåíü ³ äåôîð-
ìàö³é.

(4) Where composite action is taken into account
in buildings, the effects of autogenous shrinkage
may be neglected in the determination of stresses
and deflections.

Ïðèì³òêà. Äîñâ³ä ïîêàçóº, ùî âåëè÷èíè äåôîðìà-
ö³é óñàäêè, íàâåäåí³ ó EN 1992-1-1, ìîæóòü äàâàòè
çàâèùåí³ âïëèâè óñàäêè ó êîìá³íîâàíèõ êîíñòðóê-
ö³ÿõ. Çíà÷åííÿ óñàäêè áåòîíó ìîæóòü âêàçóâàòèñü ó
íàö³îíàëüíîìó äîäàòêó. Ðåêîìåíäîâàí³ çíà÷åííÿ
äëÿ êîìá³íîâàíèõ êîíñòðóêö³é áóä³âåëü íàâåäåíî ó
äîäàòêó Ñ.

Note: Experience shows that the values of shrinkage
strain given in EN 1992-1-1 can give overestimates
of the effects of shrinkage in composite structures.
Values for shrinkage of concrete may be given in the
National Annex. Recommended values for composite
structures for buildings are given in Annex C.

3.2 Àðìàòóðíà ñòàëü 3.2 Reinforcing steel

(1) Õàðàêòåðèñòèêè ïðèéìàþòüñÿ çã³äíî ç
EN 1992-1-1, 3.2.

(1) Properties should be obtained by reference
to EN 1992-1-1, 3.2.

(2) Äëÿ êîìá³íîâàíèõ êîíñòðóêö³é ðîçðàõóíêîâå
çíà÷åííÿ ìîäóëÿ ïðóæíîñò³ ìîæå äîð³âíþâàòè
çíà÷åííþ äëÿ êîíñòðóêö³éíîãî ïðîô³ëþ, íàâå-
äåíîìó ó EN 1993-1-1, 3.2.6.

(2) For composite structures, the design value of
the modulus of elasticity Es may be taken as
equal to the value for structural steel given in
EN 1993-1-1, 3.2.6.

28

ÄÑÒÓ-Í Á EN 1994-1-1:2010

arymarenko
Прямоугольник



3.3 Êîíñòðóêö³éíà ñòàëü 3.3 Structural steel

(1) Õàðàêòåðèñòèêè ïðèéìàþòüñÿ çã³äíî ç
EN 1993-1-1, 3.1 òà 3.2.

(1) Properties should be obtained by reference
to EN 1993-1-1, 3.1 and 3.2.

(2) Ïîëîæåííÿ öüîãî ðîçä³ëó EN 1994 çàñòîñî-
âóþòüñÿ äëÿ êîíñòðóêö³éíî¿ ñòàë³ ç íîìiíàëü-
íèì îïîðîì íà ãðàíèö³ òåêó÷îñò³ íå á³ëüøå í³æ
460 Í/ìì2.

(2) The rules in this Part of EN 1994 apply to struc-
tural steel of nominal yield strength not more than
460 N/mm2.

3.4 Ç’ºäíóâàëüí³ åëåìåíòè 3.4 Connecting devices

3.4.1 Çàãàëüí³ âèìîãè 3.4.1 General

(1) Íåîáõ³äíî çàñòîñîâóâàòè âèìîãè EN 1993-1-8
äëÿ åëåìåíò³â êð³ïëåííÿ òà âèòðàòíèõ ìàòå-
ð³àë³â äëÿ çâàðþâàííÿ.

(1) Reference should be made to EN 1993-1-8
for requirements for fasteners and welding con-
sumables.

3.4.2 Ç’ºäíóâàëüí³ åëåìåíòè íà çñóâ

ó âèãëÿä³ ñòðèæí³â ç ãîëîâêàìè

3.4.2 Headed stud shear connectors

(1) Çàñòîñîâóºòüñÿ EN 13918. (1) Reference should be made to EN 13918.

3.5 Ïðîô³ëüîâàí³ ñòàëåâ³ íàñòèëè äëÿ
êîìá³íîâàíèõ ïëèò ñïîðóä

3.5 Profiled steel sheeting for composite
slabs in buildings

(1) Õàðàêòåðèñòèêè íåîáõ³äíî ïðèéìàòè çã³äíî
ç EN 1993-1-1, 3.1 òà 3.2.

(1) Properties should be obtained by reference
to EN 1993-1-3, 3.1 and 3.2.

(2) Ïîëîæåííÿ öüîãî ðîçä³ëó EN 1994 çàñòîñî-
âóþòüñÿ äëÿ ïðîåêòóâàííÿ êîìá³íîâàíèõ ïëèò
ç ïðîô³ëüîâàíèõ ñòàëåâèõ íàñòèë³â, âèãîòîâ-
ëåíèõ ³ç ñòàë³ çã³äíî ç EN 10025, õîëîäíîôîð-
ìîâàíèõ ñòàëåâèõ ëèñò³â çã³äíî ç EN 10149-2
àáî EN 10149-3 àáî ãàëüâàí³çîâàíèõ ëèñò³â
çã³äíî ç EN 10147.

(2) The rules in this Part of EN 1994 apply to the
design of composite slabs with profiled steel
sheets manufactured from steel in accordance
with EN 10025, cold formed steel sheet in
ac-cordance with EN 10149-2 or EN 10149-3 or
galvanised steel sheet in accordance with
EN 10147.

Ïðèì³òêà. Ì³í³ìàëüíà âåëè÷èíà íîì³íàëüíî¿ òîâ-
ùèíè t ñòàëåâèõ ëèñò³â ìîæå âñòàíîâëþâàòèñü ó
íàö³îíàëüíîìó äîäàòêó. Ðåêîìåíäóºòüñÿ ì³íiìàëü-
íà òîâùèíà 0,70 ìì.

Note: The minimum value for the nominal thickness t

of steel sheets may be given in the National Annex.
The recommended value is 0,70 mm.

4 ÄÎÂÃÎÂ²×Í²ÑÒÜ 4 DURABILITY

4.1 Çàãàëüí³ ïîëîæåííÿ 4.1 General

(1) Íåîáõ³äíî äîòðèìóâàòèñü âèìîã â³äïîâ³ä-
íèõ ïîëîæåíü, íàâåäåíèõ ó EN 1990, EN 1992
òà EN 1993.

(1) The relevant provisions given in EN 1990,
EN 1992 and EN 1993 should be followed.

(2) Êîíñòðóþâàííÿ çñóâíèõ ç’ºäíàíü íåîáõ³äíî
çä³éñíþâàòè çã³äíî ç 6.6.5.

(2) Detailing of the shear connection should be in
accordance with 6.6.5.

4.2 Ïðîô³ëüîâàí³ ñòàëåâ³ íàñòèëè äëÿ
êîìá³íîâàíèõ ïëèò ñïîðóä

4.2 Profiled steel sheeting for composite
slabs in buildings

(1)Ð Â³äêðèò³ ïîâåðõí³ ñòàëåâèõ íàñòèë³â ïî-
âèíí³ áóòè äîñòàòíüî çàõèùåíèìè â³ä âïëèâó
îñîáëèâèõ àòìîñôåðíèõ óìîâ.

(1)P The exposed surfaces of the steel sheeting
shall be adequately protected to resist the particu-
lar atmospheric conditions.

(2) Öèíêîâå ïîêðèòòÿ, ó ðàç³ íåîáõ³äíîñò³,
ïîâèííî çàäîâîëüíÿòè âèìîãè EN 10147 àáî
â³äïîâ³äíèõ ä³þ÷èõ ñòàíäàðò³â.

(2) A zinc coating, if specified, should conform to
the requirements of EN 10147 or with relevant
standards in force.

29

ÄÑÒÓ-Í Á EN 1994-1-1:2010

arymarenko
Прямоугольник



(3) Öèíêîâå ïîêðèòòÿ çàãàëüíîþ ìàñîþ
275 ã/ì2 (ç îáîõ ñòîð³í) ìîæå çàñòîñîâóâàòèñü
äëÿ âíóòð³øí³õ ïåðåêðèòò³â ó íåàãðåñèâíîìó
ñåðåäîâèù³, àëå òåõí³÷í³ âèìîãè ìîæóòü çìi-
íþâàòèñü çàëåæíî â³ä óìîâ åêñïëóàòàö³¿.

(3) A zinc coating of total mass 275 g/m2 (includ-
ing both sides) is sufficient for internal floors in a
non-aggressive environment, but the specifica-
tion may be varied depending on service condi-
tions.

5 ÊÎÍÑÒÐÓÊÒÈÂÍÈÉ ÐÎÇÐÀÕÓÍÎÊ 5 STRUCTURAL ANALYSIS

5.1 Êîíñòðóêòèâíå ìîäåëþâàííÿ äëÿ
ðîçðàõóíêó

5.1 Structural modelling for analysis

5.1.1 Êîíñòðóêòèâíå ìîäåëþâàííÿ

³ îñíîâí³ ïåðåäóìîâè

5.1.1 Structural modelling and basic

assumptions

(1)Ð Êîíñòðóêòèâíà ìîäåëü òà îñíîâí³ ïåðåä-
óìîâè ïîâèíí³ âèçíà÷àòèñü ó â³äïîâ³äíîñò³
ç EN 1990, 5.1.1 ³ â³äîáðàæàòè ïåðåäáà÷åíèé
õàðàêòåð ðîáîòè ïîïåðå÷íèõ ïåðåð³ç³â, åëå-
ìåíò³â, âóçë³â òà îïîð.

(1)P The structural model and basic assumptions
shall be chosen in accordance with EN 1990,
5.1.1 and shall reflect the anticipated behaviour
of the cross-sections, members, joints and
bearings.

(2) Ðîçä³ë 5 çàñòîñîâóºòüñÿ äëÿ êîìá³íîâàíèõ
êîíñòðóêö³é, ó ÿêèõ á³ëüø³ñòü êîíñòðóêòèâíèõ
åëåìåíò³â ³ ç’ºäíàíü º êîìá³íîâàíèìè àáî ³ç
êîíñòðóêö³éíî¿ ñòàë³. ßêùî õàðàêòåð ðîáîòè
êîíñòðóêö³¿ â çíà÷í³é ì³ð³ â³äïîâ³äàº ðîáîò³
çàë³çîáåòîííî¿ àáî ïîïåðåäíüî íàïðóæåíî¿
çàë³çîáåòîííî¿ êîíñòðóêö³¿ ç íåçíà÷íîþ ÷àñò-
êîþ êîìá³íîâàíèõ åëåìåíò³â, çàãàëüíèé ðîç-
ðàõóíîê, çàçâè÷àé, çä³éñíþºòüñÿ çã³äíî ç
EN 1992-1-1.

(2) Section 5 is applicable to composite structures
in which most of the structural members and joints
are either composite or of structural steel. Where
the structural behaviour is essentially that of a
reinforced or pre-stressed concrete structure,
with only a few composite members, global
analysis should be generally in accordance with
EN 1992-1-1.

(3) Ðîçðàõóíîê êîìá³íîâàíèõ ïëèò ³ç ïðîô³ëüî-
âàíèõ ñòàëåâèõ íàñòèë³â ó áóä³âëÿõ íåîáõ³äíî
âèêîíóâàòè çã³äíî ç ðîçä³ëîì 9.

(3) Analysis of composite slabs with profiled steel
sheeting in buildings should be in accordance
with Section 9.

5.1.2 Ìîäåëþâàííÿ ç’ºäíàíü 5.1.2 Joint modeling

(1) Âïëèâàìè õàðàêòåðó ðîáîòè ç’ºäíàíü íà
ðîçïîä³ë âíóòð³øí³õ ñèë òà ìîìåíò³â ó ìåæàõ
êîíñòðóêö³¿ òà íà çàãàëüí³ äåôîðìàö³¿ êîí-
ñòðóêö³¿, ÿê ïðàâèëî, ìîæíà çíåõòóâàòè, àëå
ÿêùî òàê³ âïëèâè çíà÷í³ (òàê³ ÿê ó íàï³âæîðñò-
êèõ ç’ºäíàííÿõ), ¿õ íåîáõ³äíî âðàõîâóâàòè (ðîç-
ä³ë 8 òà EN 1993-1-8).

(1) The effects of the behavior of the joints on the
distribution of internal forces and moments within
a structure, and on the overall deformations of the
structure, may generally be neglected, but where
such effects are significant (such as in the case of
semicontinuous joints) they should be taken into
account, see Section 8 and EN 1993-1-8.

(2) Äëÿ âèçíà÷åííÿ íåîáõ³äíîñò³ âðàõóâàííÿ
õàðàêòåðó ðîáîòè ç’ºäíàíü ïðè ðîçðàõóíêó
ìîæíà ïðîàíàë³çóâàòè íàñòóïí³ â³äì³ííîñò³ ì³æ
òðüîìà ìîäåëÿìè ç’ºäíàíü (8.2 òà EN 1993-1-8,
5.1.1):

(2) To identify whether the effects of joint behavior
on the analysis need be taken into account, a dis-
tinction may be made between three joint models
as follows, see 8.2 and EN 1993-1-8, 5.1.1:

– ïðîñòå (ðîçð³çíå), ó ÿêîìó ìîæíà ïðèïóñ-
òèòè, ùî ç’ºäíàííÿ íå ïåðåäàº çãèíàëüí³
ìîìåíòè;

– simple, in which the joint may be assumed not
to transmit bending moments;

– íåðîçð³çíå (æîðñòêå), ó ÿêîìó ìîæíà ïðè-
ïóñòèòè, ùî æîðñòê³ñòü ³/àáî ì³öí³ñòü ç’ºä-
íàííÿ äàº ïîâíó íåðîçðèâí³ñòü åëåìåíòà
ïðè ðîçðàõóíêó;

– continuous, in which the stiffness and/or resis-
tance of the joint allow full continuity of the
members to be assumed in the analysis;
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– íàï³âæîðñòêå, ó ÿêîìó õàðàêòåð ðîáîòè ç’ºä-
íàííÿ íåîáõ³äíî âðàõîâóâàòè ó ðîçðàõóíêó.

– semi-continuous, in which the behavior of the
joint needs to be taken into account in the
analysis.

(3) Äëÿ áóä³âåëü âèìîãè äëÿ ð³çíèõ òèï³â ç’ºä-
íàíü íàâåäåíî ó ðîçä³ë³ 8 òà ó EN 1993-1-8.

(3) For buildings, the requirements of the various
types of joint are given in Section 8 and in
EN 1993-1-8.

5.1.3 Âçàºìîä³ÿ ñèñòåìè "îñíîâà-ñïîðóäà" 5.1.3 Ground-structure interaction

(1)Ð ßêùî äåôîðìàö³éí³ âëàñòèâîñò³ îïîð º
çíà÷íèìè, òî ¿õ íåîáõ³äíî âðàõîâóâàòè ïðè
ðîçðàõóíêó.

(1)P Account shall be taken of the deformation
characteristics of the supports where significant.

Ïðèì³òêà. Ó EN 1997 íàâåäåíî âêàç³âêè äëÿ ðîç-
ðàõóíêó âçàºìîä³¿ "îñíîâà-ñïîðóäà"

Note: EN 1997 gives guidance for calculation of soil-
structure interaction.

5.2 Êîíñòðóêòèâíà ñò³éê³ñòü 5.2 Structural stability

5.2.1 Âïëèâè äåôîðìîâàíî¿ ñõåìè

êîíñòðóêö³¿

5.2.1 Effects of deformed geometry of the

structure

(1) Âïëèâè ä³é ìîæóòü, çàçâè÷àé, âèçíà÷àòèñü
ç âèêîðèñòàííÿì:

(1) The action effects may generally be deter-
mined using either:

– ðîçðàõóíêó ïåðøîãî ïîðÿäêó ç âèêîðèñòàí-
íÿì ïî÷àòêîâî¿ ãåîìåòð³¿ êîíñòðóêö³¿,

– first-order analysis, using the initial geometry
of the structure

– ðîçðàõóíêó äðóãîãî ïîðÿäêó ç óðàõóâàííÿì
âïëèâó äåôîðìàö³¿ êîíñòðóêö³¿.

– second-order analysis, taking into account the
influence of the deformation of the structure.

(2)Ð Âïëèâè äåôîðìîâàíî¿ ñõåìè (âïëèâè
äðóãîãî ïîðÿäêó) ïîâèíí³ âðàõîâóâàòèñü, ÿêùî
âîíè ñóòòºâî çá³ëüøóþòü âïëèâè ä³é àáî
çíà÷íî ì³íÿþòü õàðàêòåð ðîáîòè êîíñòðóêö³¿.

(2)P The effects of the deformed geometry (second-
order effects) shall be considered if they increase
the action effects significantly or modify signifi-
cantly the structural behaviour.

(3) Ðîçðàõóíîê ïåðøîãî ïîðÿäêó çàñòîñîâóºòü-
ñÿ, êîëè çðîñòàííÿ â³äïîâ³äíèõ âíóòð³øí³õ ñèë
àáî ìîìåíò³â, ñïðè÷èíåíå äåôîðìàö³ÿìè,
îòðèìàíèìè ïðè ðîçðàõóíêó ïåðøîãî ïîðÿäêó,
º ìåíøèì í³æ 10 %. Ìîæíà ïðèïóñêàòè, ùî
öÿ óìîâà âèêîíóºòüñÿ, ÿêùî çàäîâîëüíÿºòüñÿ
íàñòóïíèé êðèòåð³é:

(3) First-order analysis may be used if the in-
crease of the relevant internal forces or moments
caused by the deformations given by first-order
analysis is less than 10 %. This condition may
be assumed to be fulfilled if the following criterion
is satisfied:

� cr � 10 , (5.1)

äå � cr – êîåô³ö³ºíò, çà ÿêîãî ðîçðàõóíêîâå
íàâàíòàæåííÿ ïîâèííî çðîñòè äî âåëè÷èíè,
ùî ñïðè÷èíèòü ïðóæíó âòðàòó ñò³éêîñò³.

where: � cr is the factor by which the design
loading would have to be increased to cause
elastic instability.

(4)Ð Ïðè âèçíà÷åíí³ æîðñòêîñò³ êîíñòðóêö³¿
íåîáõ³äíî ââîäèòè çàïàñ, ùî âðàõîâóº óòâî-
ðåííÿ òð³ùèí, ïîâçó÷³ñòü áåòîíó òà õàðàêòåð
ðîáîòè ç’ºäíàíü.

(4)P In determining the stiffness of the structure,
appropriate allowances shall be made for
cracking and creep of concrete and for the be-
haviour of the joints.

5.2.2 Ìåòîäè ðîçðàõóíêó äëÿ ñïîðóä 5.2.2 Methods of analysis for buildings

(1) Ïëîñê³ ðàìè ³ç êîëîí òà áàëîê ìîæíà ïåðå-
â³ðÿòè íà ãîðèçîíòàëüíèé çñóâ çà ðîçðàõóíêîì
ïåðøîãî ïîðÿäêó, ÿêùî êðèòåð³é (5.1) çàäî-
âîëüíÿºòüñÿ äëÿ êîæíîãî ïîâåðõó. Äëÿ òàêèõ
êîíñòðóêö³é� cr ìîæå âèçíà÷àòèñü çà âèðàçîì,

(1) Beam-and-column type plane frames may be
checked for sway mode failure with first-order
analysis if the criterion (5.1) is satisfied for each
storey. In these structures � cr may be calcu-
lated using the expression given in EN 1993-1-1,
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íàâåäåíèì ó 1993-1-1, 5.2.1(4), ÿêùî îñüîâèé
ñòèñê ó áàëêàõ íåçíà÷íèé ³ çðîáëåíî â³äïî-
â³äí³ äîïóñêè íà óòâîðåííÿ òð³ùèí ó áåòîí³
(äèâ. 5.4.2.3), ïîâçó÷³ñòü áåòîíó (äèâ. 5.4.2.2)
òà õàðàêòåð ðîáîòè ç’ºäíàíü (äèâ. 8.2 òà
EN 1993-1-8, 5.1).

5.2.1(4), provided that the axial compression in
the beams is not significant and appropriate al-
lowances are made for cracking of concrete, see
5.4.2.3, creep of concrete, see 5.4.2.2 and for the
behaviour of the joints, see 8.2 and EN 1993-1-8,
5.1.

(2) Âïëèâè äðóãîãî ïîðÿäêó ìîæíà âðàõóâàòè
îïîñåðåäêîâàíî ïðè çàñòîñóâàíí³ ðîçðàõóíêó
ïåðøîãî ïîðÿäêó ç â³äïîâ³äíèì êîåô³ö³ºíòîì
çá³ëüøåííÿ.

(2) Second-order effects may be included indi-
rectly by using a first-order analysis with appro-
priate amplification.

(3) ßêùî âïëèâè äðóãîãî ïîðÿäêó â îêðåìèõ
åëåìåíòàõ òà â³äïîâ³äí³ äåôåêòè åëåìåíò³â
ïîâí³ñòþ âðàõîâóþòüñÿ ó çàãàëüíîìó ðîçðà-
õóíêó ñïîðóäè, òî âèêîíóâàòè ïåðåâ³ðêó ñò³é-
êîñò³ îêðåìèõ åëåìåíò³â íå îáîâ’ÿçêîâî.

(3) If second-order effects in individual members
and relevant member imperfections are fully ac-
counted for in the global analysis of the structure,
individual stability checks for the members are
un-necessary.

(4) ßêùî âïëèâè äðóãîãî ïîðÿäêó â îêðåìèõ
åëåìåíòàõ àáî â³äïîâ³äí³ äåôåêòè îêðåìèõ
åëåìåíò³â (íàïðèêëàä, çãèíàëüíà ³/àáî êðó-
òèëüíî-ïîïåðå÷íà âòðàòà ñò³éêîñò³) ïîâí³ñòþ
íå âðàõîâóþòüñÿ ó çàãàëüíîìó ðîçðàõóíêó, òî
íåîáõ³äíî âèêîíóâàòè ïåðåâ³ðêó ñò³éêîñò³ îêðå-
ìèõ åëåìåíò³â íà âïëèâè, ùî íå âðàõîâàí³ ó
çàãàëüíîìó ðîçðàõóíêó.

(4) If second-order effects in individual members
or certain member imperfections (e.g. for flexural
and/or lateral-torsional buckling) are not fully ac-
counted for in the global analysis, the stability of
individual members should be checked for the
effects not included in the global analysis.

(5) ßêùî ó çàãàëüíîìó ðîçðàõóíêó íå âðàõîâó-
þòüñÿ êðóòèëüíî-ïîïåðå÷í³ âïëèâè, òî ì³öí³ñòü
êîìá³íîâàíî¿ áàëêè íà êðóòèëüíî-ïîïåðå÷íó
âòðàòó ñò³éêîñò³ ìîæíà ïåðåâ³ðÿòè çã³äíî ç 6.4.

(5) If the global analysis neglects lateral-torsional
effects, the resistance of a composite beam to
lateral-torsional buckling may be checked using
6.4.

(6) Ñò³éê³ñòü íà ïîçäîâæí³é çãèí êîìá³íîâàíèõ
êîëîí òà êîìá³íîâàíèõ ñòèñíóòèõ åëåìåíò³â
ìîæíà ïåðåâ³ðÿòè îäíèì ³ç íàñòóïíèõ ìåòîä³â:

(6) For composite columns and composite com-
pression members, flexural stability may be
checked using one of the following methods:

à) çàãàëüíèì ðîçðàõóíêîì çã³äíî ç 5.2.2(3),
ïåðåâ³ðÿþ÷è ì³öí³ñòü ïîïåðå÷íîãî ïåðåð³çó
â³äïîâ³äíî äî 6.7.3.6 àáî 6.7.3.7;

(a) by global analysis in accordance with 5.2.2(3),
with the resistance of cross-sections being veri-
fied in accordance with 6.7.3.6 or 6.7.3.7, or

b) ðîçðàõóíêîì îêðåìèõ åëåìåíò³â çã³äíî ç
6.7.3.4 ç óðàõóâàííÿì êðàéí³õ ìîìåíò³â òà ñèë
³ç çàãàëüíîãî ðîçðàõóíêó ñïîðóäè âêëþ÷íî ³ç
çàãàëüíèìè âïëèâàìè äðóãîãî ïîðÿäêó òà â³ä-
ïîâ³äíèìè çàãàëüíèìè íåòî÷íîñòÿìè. Ðîçðà-
õóíîê åëåìåíòà ïîâèíåí âðàõîâóâàòè âïëèâè
äðóãîãî ïîðÿäêó â åëåìåíò³ ³ â³äïîâ³äí³ äå-
ôåêòè åëåìåíòà (äèâ. 5.3.2.3) ç ïåðåâ³ðêîþ
ì³öíîñò³ ïîïåðå÷íîãî ïåðåð³çó â³äïîâ³äíî äî
6.7.3.6 àáî 6.7.3.7;

(b) by analysis of the individual member in accor-
dance with 6.7.3.4, taking account of end mo-
ments and forces from global analysis of the
structure including global second-order effects
and global imperfections when relevant. The
analysis of the member should account for sec-
ond-order effects in the member and relevant
member imperfections, see 5.3.2.3, with the re-
sistance of cross-sections being verified in accor-
dance with 6.7.3.6 or 6.7.3.7, or

ñ) äëÿ öåíòðàëüíî ñòèñíóòèõ åëåìåíò³â ïðè
âèêîðèñòàíí³ êðèâèõ âòðàòè ñò³éêîñò³ äëÿ âè-
çíà÷åííÿ âïëèâ³â äðóãîãî ïîðÿäêó â åëåìåí-
òàõ òà äåôåêòàõ åëåìåíò³â (äèâ. 6.7.3.5). Òàêà
ïåðåâ³ðêà ïîâèííà âðàõîâóâàòè êðàéí³ ìîìåí-
òè òà ñèëè ³ç çàãàëüíîãî ðîçðàõóíêó ñïîðóäè,

(c) for members in axial compression, by the use
of buckling curves to account for second-order ef-
fects in the member and member imperfections,
see 6.7.3.5. This verification should take account
of end forces from global analysis of the structure
including global second-order effects and global
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âêëþ÷íî ³ç çàãàëüíèìè âïëèâàìè äðóãîãî ïî-
ðÿäêó òà â³äïîâ³äíèìè çàãàëüíèìè íåòî÷íîñòÿ-
ìè ³ ïîâèííà ãðóíòóâàòèñü íà äîâæèí³ ïîçäîâ-
æíüîãî çãèíó, ÿêà äîð³âíþº äîâæèí³ ñèñòåìè.

imperfections when relevant, and should be
based on a buckling length equal to the system
length.

(7) Äëÿ ñïîðóä, ó ÿêèõ êîëîíè âèêîíàí³ ³ç
êîíñòðóêö³éíèõ ñòàëåâèõ ïðîô³ë³â, ñò³éê³ñòü
ìîæíà ïåðåâ³ðÿòè äëÿ îêðåìèõ åëåìåíò³â íà
îñíîâ³ ïðèâåäåíî¿ äîâæèíè ïîçäîâæíüîãî
çãèíó çã³äíî ç EN 1993-1-1, 5.2.2(8) ³ 6.3.

(7) For structures in which the columns are struc-
tural steel, stability may also be verified by mem-
ber checks based on buckling lengths, in
accordance with EN 1993-1-1, 5.2.2(8) and 6.3.

5.3 Íåòî÷íîñò³ 5.3 Imperfections

5.3.1 Îñíîâè 5.3.1 Basis

(1)Ð Ó êîíñòðóêòèâíîìó ðîçðàõóíêó íåîáõ³äíî
ââîäèòè â³äïîâ³äí³ äîïóñêè äëÿ âðàõóâàííÿ íå-
òî÷íîñòåé âêëþ÷íî ç ïî÷àòêîâèìè íàïðóæåí-
íÿìè òà ãåîìåòðè÷íèìè íåòî÷íîñòÿìè, òàêèìè
ÿê: â³äõèëåííÿ â³ä âåðòèêàë³, íåïðÿìîë³í³éí³ñòü,
â³äõèëåííÿ â³ä ïëîùèíè, íåïðèëÿãàííÿ òà íå-
ñïðèÿòëèâ³ íåâåëèê³ åêñöåíòðèñèòåòè, íàÿâí³
ó ç’ºäíàííÿõ íåíàâàíòàæåíèõ êîíñòðóêö³é.

(1)P Appropriate allowances shall be incorpo-
rated in the structural analysis to cover the effects
of imperfections, including residual stresses and
geometrical imperfections such as lack of
verticality, lack of straightness, lack of flatness,
lack of fit and the unavoidable minor eccentricities
present in joints of the unloaded structure.

(2)Ð Ìîæëèâà ôîðìà íåòî÷íîñòåé ïîâèííà
âðàõîâóâàòè ïðóæíó ôîðìó âòðàòè ñò³éêîñò³
êîíñòðóêö³¿ àáî åëåìåíòà ó ïëîùèí³ ïîçäîâæ-
íüîãî çãèíó, ÿêà ðîçãëÿäàºòüñÿ, ïðè íàéá³ëüø
íåñïðèÿòëèâîìó íàïðÿì³ òà ôîðì³.

(2)P The assumed shape of imperfections shall
take account of the elastic buckling mode of the
structure or member in the plane of buckling con-
sidered, in the most unfavourable direction and
form.

5.3.2 Íåòî÷íîñò³ ó ñïîðóäàõ 5.3.2 Imperfections in buildings

5.3.2.1 Çàãàëüí³ ïîëîæåííÿ 5.3.2.1 General

(1) Íåîáõ³äíî âèêîðèñòîâóâàòè åêâ³âàëåíòí³
ãåîìåòðè÷í³ íåòî÷íîñò³ (äèâ. 5.3.2.2 ³ 5.3.2.3),
çíà÷åííÿ ÿêèõ â³äîáðàæàþòü âïëèâè çàãàëüíèõ
òà ì³ñöåâèõ íåòî÷íîñòåé, çà âèíÿòêîì âèïàä-
ê³â, êîëè ì³ñöåâ³ âïëèâè âðàõîâàí³ ó ôîðìóë³
äëÿ âèçíà÷åííÿ ì³öíîñò³ ïðè ðîçðàõóíêó åëå-
ìåíòà (äèâ. 5.3.2.3).

(1) Equivalent geometric imperfections, see
5.3.2.2 and 5.3.2.3, should be used, with values
that reflect the possible effects of global imperfec-
tions and of local imperfections, unless the effects
of local imperfections are included in the resis-
tance formulae for member design, see 5.3.2.3.

(2) Â ðàìêàõ çàãàëüíîãî ðîçðàõóíêó íåòî÷-
íîñòÿìè åëåìåíòà ó êîìá³íîâàí³é êîíñòðóêö³¿
ìîæíà çíåõòóâàòè, ÿêùî çã³äíî ç 5.2.1(2) ìîæíà
çàñòîñóâàòè ðîçðàõóíîê ïåðøîãî ïîðÿäêó. Çà
íåîáõ³äíîñò³ çàñòîñóâàòè ðîçðàõóíîê äðóãîãî
ïîðÿäêó (çà äåôîðìîâàíîþ ñõåìîþ) íåòî÷íîñ-
òÿìè åëåìåíòà ìîæíà çíåõòóâàòè â ðàìêàõ
çàãàëüíîãî ðîçðàõóíêó, ÿêùî:

(2) Within a global analysis, member imperfec-
tions in composite compression members may be
neglected where, according to 5.2.1(2), first-order
analysis may be used. Where second-order anal-
ysis should be used, member imperfections may
be neglected within the global analysis if:


 � 0 5, ,N Np Rk Edl , (5.2)

äå:

 – âèçíà÷àºòüñÿ çà 6.7.3.3 òà îá÷èñëþºòüñÿ
äëÿ åëåìåíòà çà óìîâè øàðí³ðíîãî îáïèðàííÿ
íà éîãî ê³íöÿõ;

where:

 is defined in 6.7.3.3 and calculated for the mem-
ber considered as hinged at its ends;
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Np Rkl, – âèçíà÷àºòüñÿ çà 6.7.3.3; Np Rkl, is defined in 6.7.3.3;

NEd – ðîçðàõóíêîâå çíà÷åííÿ íîðìàëüíî¿ ñèëè. NEd is the design value of the normal force.

(3) Íåòî÷íîñò³ åëåìåíòà íåîáõ³äíî çàâæäè
âðàõîâóâàòè ïðè ïåðåâ³ðö³ ñò³éêîñò³ â ìåæàõ
äîâæèíè åëåìåíòà çã³äíî ç 6.7.3.4.

(3) Member imperfections should always be con-
sidered when verifying stability within a member’s
length in accordance with 6.7.3.4.

(4) Íåòî÷íîñò³ äëÿ ñòàëåâèõ ñòèñíóòèõ åëåìåí-
ò³â ïîâèíí³ âðàõîâóâàòèñü çã³äíî ç EN 1993-1-1,
5.3.2 òà 5.3.4.

(4) Imperfections within steel compression mem-
bers should be considered in accordance with
EN 1993-1-1, 5.3.2 and 5.3.4.

5.3.2.2 Çàãàëüí³ íåòî÷íîñò³ 5.3.2.2 Global imperfections

(1) Âïëèâè íåòî÷íîñòåé íåîáõ³äíî äîïóñêàòè
çã³äíî ç EN 1993-1-1, 5.3.2.

(1) The effects of imperfections should be allowed
for in accordance with EN 1993-1-1, 5.3.2.

5.3.2.3 Íåòî÷íîñò³ åëåìåíò³â 5.3.2.3 Member imperfections

(1) Ðîçðàõóíêîâ³ âåëè÷èíè åêâ³âàëåíòíîãî ïî-
÷àòêîâîãî çãèíó â³ä íåòî÷íîñòåé äëÿ êîìáiíî-
âàíèõ êîëîí ³ êîìá³íîâàíèõ ñòèñíóòèõ åëåìåí-
ò³â íåîáõ³äíî ïðèéìàòè ç òàáëèö³ 6.5.

(1) Design values of equivalent initial bow imper-
fection for composite columns and composite
compression members should be taken from
Table 6.5.

(2) Äëÿ êîìá³íîâàíèõ áàëîê, íå ðîçêð³ïëåíèõ
ç ïëîùèíè, âïëèâè íåòî÷íîñòåé ââîäÿòüñÿ â
ôîðìóëè äëÿ ì³öíîñò³ íà ïîçäîâæí³é çãèí çà
ìîìåíòîì, äèâ. 6.4.

(2) For laterally unrestrained composite beams
the effects of imperfections are incorporated
within the formulae given for buckling resistance
moment, see 6.4.

(3) Äëÿ ñòàëåâèõ åëåìåíò³â âïëèâè íåòî÷íîñ-
òåé ââîäÿòüñÿ â ôîðìóëè äëÿ ì³öíîñò³ íà ïî-
çäîâæí³é çãèí çà ìîìåíòîì, äèâ. 1993-1-1, 6.3.

(3) For steel members the effects of imperfections
are incorporated within the formulae given for
buckling resistance, see EN 1993-1-1, 6.3.

5.4 Ðîçðàõóíîê çà âïëèâàìè 5.4 Calculation of action effects

5.4.1 Ìåòîäè çàãàëüíîãî ðîçðàõóíêó 5.4.1 Methods of global analysis

5.4.1.1 Çàãàëüí³ ïîëîæåííÿ 5.4.1.1 General

(1) Ä³¿ âïëèâ³â ìîæíà âèçíà÷àòè ³ç çàñòîñóâàí-
íÿì çàãàëüíîãî ïðóæíîãî ðîçðàõóíêó íàâ³òü ó
âèïàäêó, êîëè ì³öí³ñòü ïåðåð³çó ´ðóíòóºòüñÿ íà
éîãî ïëàñòè÷íîìó àáî íåë³í³éíîìó îïîð³.

(1) Action effects may be calculated by elastic
global analysis, even where the resistance of a
crosssection is based on its plastic or non-linear
resistance.

(2) Äëÿ ãðàíè÷íèõ ñòàí³â çà åêñïëóàòàö³éíîþ
ïðèäàòí³ñòþ ïîâèíåí çàñòîñîâóâàòèñü çàãàëü-
íèé ïðóæíèé ðîçðàõóíîê ç â³äïîâ³äíèìè êîðè-
ãóâàííÿìè, ùî âðàõîâóþòü âïëèâè íåë³í³é-
íîñò³, òàê³ ÿê óòâîðåííÿ òð³ùèí ó áåòîí³.

(2) Elastic global analysis should be used for ser-
viceability limit states, with appropriate correc-
tions for non-linear effects such as cracking of
concrete.

(3) Äëÿ ïåðåâ³ðêè ãðàíè÷íîãî ñòàíó çà âòîìîþ
ïîâèíåí çàñòîñîâóâàòèñü çàãàëüíèé ïðóæíèé
ðîçðàõóíîê.

(3) Elastic global analysis should be used for veri-
fications of the limit state of fatigue.

(4)P Âïëèâè â³äñòàâàííÿ çñóâó ó ÷àñ³ òà ì³ñ-
öåâà âòðàòà ñò³éêîñò³ ïîâèíí³ âðàõîâóâàòèñü,
ÿêùî âîíè ñóòòºâî âïëèâàþòü íà çàãàëüíèé
ðîçðàõóíîê.

(4)P The effects of shear lag and of local buck-ling
shall be taken into account if these signifi-cantly
influence the global analysis.

(5) Âïëèâè ì³ñöåâî¿ âòðàòè ñò³éêîñò³ ñòàëåâèõ
åëåìåíò³â íà âèá³ð ìåòîäó ðîçðàõóíêó ìîæóòü
âðàõîâóâàòèñü øëÿõîì êëàñèô³êàö³¿ ïîïåðå÷-
íèõ ïåðåð³ç³â, äèâ. 5.5.

(5) The effects of local buckling of steel elements
on the choice of method of analysis may be taken
into account by classifying cross-sections, see
5.5.
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(6) Âïëèâàìè ì³ñöåâî¿ âòðàòè ñò³éêîñò³ ñòàëå-
âèõ åëåìåíò³â íà æîðñòê³ñòü ìîæíà çíåõòóâàòè
äëÿ íîðìàëüíèõ êîìá³íîâàíèõ ïåðåð³ç³â. Äëÿ
ïåðåð³ç³â êëàñó 4 äèâ. EN 1993-1-5, 2.2.

(6) The effects of local buckling of steel elements
on stiffness may be ignored in normal composite
sections. For cross-sections of Class 4, see
EN 1993-1-5, 2.2.

(7) Íåîáõ³äíî âðàõîâóâàòè âïëèâè íà çàãàëü-
íèé ðîçðàõóíîê êîâçàííÿ ó áîëòîâèõ îòâîðàõ
òà ïîä³áíèõ äåôîðìàö³é ó ç’ºäíóâàëüíèõ åëå-
ìåíòàõ.

(7) The effects on the global analysis of slip in
bolt holes and similar deformations of connecting
devices should be considered.

(8) ßêùî íå çàñòîñîâóºòüñÿ íåë³í³éíèé ðîçðà-
õóíîê, òî âïëèâàìè êîâçàííÿ òà ðîçä³ëüíîãî
âèçíà÷åííÿ âíóòð³øí³õ ñèë ³ ìîìåíò³â íà ñïî-
ëó÷åíí³ ñòàë³ òà áåòîíó ìîæíà çíåõòóâàòè,
ÿêùî çñóâí³ ç’ºäíàííÿ çàáåçïå÷åí³ çã³äíî ç 6.6.

(8) Unless non-linear analysis is used, the effects
of slip and separation on calculation of internal
forces and moments may be neglected at inter-
faces between steel and concrete where shear
connection is provided in accordance with 6.6.

5.4.1.2 Åôåêòèâíà øèðèíà ïîëèöü ïðè çñóâ³ 5.4.1.2 Effective width of flanges for shear lag

(1)Ð Íåîáõ³äíî ðîáèòè äîïóñê íà ãíó÷ê³ñòü ñòà-
ëåâèõ òà áåòîííèõ ïîëèöü, âèêëèêàíèé çñóâîì
ó ¿õ ïëîùèí³ (â³äñòàâàííÿ çñóâó), àáî íà îñíîâ³
á³ëüø äåòàëüíîãî ðîçðàõóíêó, àáî ç âèêîðèñ-
òàííÿì ôàêòè÷íî¿ øèðèíè ïîëèö³.

(1)P Allowance shall be made for the flexibility of
steel or concrete flanges affected by shear in their
plane (shear lag) either by means of rigorous
analysis, or by using an effective width of flange.

(2) Âïëèâè â³äñòàâàííÿ çñóâó ó ñòàëåâèõ ïëîñ-
êèõ åëåìåíòàõ ïîâèíí³ âðàõîâóâàòèñü çã³äíî ç
EN 1993-1-1, 5.2.1(5).

(2) The effects of shear lag in steel plate ele-
ments should be considered in accordance with
EN 1993-1-1, 5.2.1(5).

(3) Ïðèâåäåíà øèðèíà áåòîííèõ ïîëèöü ïî-
âèííà âèçíà÷àòèñü çã³äíî ç íèæ÷åíàâåäåíèìè
ïîëîæåííÿìè.

(3) The effective width of concrete flanges should
be determined in accordance with the following
provisions.

(4) Ïðè çàñòîñóâàíí³ ïðóæíîãî çàãàëüíîãî ðîç-
ðàõóíêó ìîæíà ïðèéìàòè ïîñò³éíó ïðèâåäåíó
øèðèíó â ìåæàõ êîæíîãî ïðîëüîòó. Öÿ âåëè-
÷èíà ìîæå ïðèéìàòèñü ÿê çíà÷åííÿ beff,1 â
ñåðåäèí³ ïðîëüîòó ïðè îáïèðàíí³ íà äâîõ
ê³íöÿõ àáî ÿê beff,2 ïðè êîíñîëüíîìó îáïèðàíí³.

(4) When elastic global analysis is used, a
con-stant effective width may be assumed over
the whole of each span. This value may be taken
as the value beff,1 at mid-span for a span sup-
ported at both ends, or the value beff,2 at the sup-
port for a cantilever.

(5) Ó ñåðåäèí³ ïîëüîòó àáî íà ïðîì³æí³é îïîð³
çàãàëüíà ïðèâåäåíà øèðèíà beff (ðèñóíîê 5.1),
ìîæå âèçíà÷àòèñü ÿê:

(5) At mid-span or an internal support, the total ef-
fective width beff , see Figure 5.1, may be deter-
mined as:

b b beff ei� � �0 , (5.3)

äå:
b0 – â³äñòàí³ ì³æ öåíòðàìè âèñòóïíèõ çñóâíèõ
ç’ºäíàíü;

where:
b0 is the distance between the centres of the
outstand shear connectors;

bei – âåëè÷èíà ôàêòè÷íî¿ øèðèíè áåòîííî¿ ïî-
ëèö³ ïî êîæíó ñòîðîíó ñò³íêè, ÿêà ïðèéìàºòüñÿ
ÿê Le / 8, àëå íå á³ëüøå í³æ ãåîìåòðè÷íà øè-
ðèíà b³. Çíà÷åííÿ b³ ïîâèííî äîð³âíþâàòè
â³äñòàí³ â³ä âèñòóïíîãî çñóâíîãî ç’ºäíàííÿ äî
ñåðåäíüî¿ òî÷êè ì³æ ïðèëåãëèìè ñò³íêàìè, â³ä-
êëàäåíî¿ ïîñåðåäèí³ âèñîòè áåòîííî¿ ïîëèö³,
çà âèíÿòêîì â³äêðèòèõ (êðàéí³õ) ãðàíåé äå b³ –
â³äñòàíü äî â³äêðèòî¿ ãðàí³. Äîâæèíó Le íåîá-

bei is the value of the effective width of the con-
crete flange on each side of the web and taken as
Le / 8 but not greater than the geometric width b³.
The value b³ should be taken as the distance from
the outstand shear connector to a point mid-way
between adjacent webs, measured at mid-depth
of the concrete flange, except that at a free edge
b³ is the distance to the free edge. The length Le

should be taken as the approximate distance
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õ³äíî ïðèéìàòè ÿê â³äïîâ³äíó â³äñòàíü ì³æ òî÷-
êàìè íóëüîâèõ ìîìåíò³â. Äëÿ òèïîâèõ íåðîç-
ð³çíèõ êîìá³íîâàíèõ áàëîê, ðîçðàõóíîê ÿêèõ
âèçíà÷àºòüñÿ çãèíàëüíîþ åïþðîþ ìîìåíò³â
â³ä ð³çíèõ íàâàíòàæåíü òà äëÿ êîíñîëåé, Lå

ìîæíà ïðèéìàòè, ÿê ïîêàçàíî íà ðèñóíêó 5.1.

between points of zero bending moment. For ty-
pical continuous composite beams, where a mo-
ment envelope from various load arrangements
governs the design, and for cantilevers, Le may
be assumed to be as shown in Figure 5.1.

(6) Ôàêòè÷íó øèðèíó ïîëèö³ íà êðàéí³é îïîð³
ìîæíà âèçíà÷àòè ÿê:

(6) The effective width at an end support may be
determined as:

b b beff i ei� � �0 � , (5.4)

³ ïðè bei with bei

�i e eiL b� � �( , , / ) ,0 55 0 025 1 0 , (5.5)

äå:
bei – ôàêòè÷íà øèðèíà ïîëèö³, äèâ. (5) ó ñåðå-
äèí³ êðàéíüîãî ïðîëüîòó;

where:
bei is the effective width, see (5), of the end span
at mid-span and

Le – åêâ³âàëåíòíèé êðàéí³é ïðîë³ò çã³äíî ç
ðèñóíêîì 5.1.

Le is the equivalent span of the end span accord-
ing to Figure 5.1.

(7) Ðîçïîä³ë ôàêòè÷íî¿ øèðèíè ì³æ îïîðàìè ³
ñåðåäí³ìè çîíàìè ïðîëüîò³â ìîæíà ïðèéìàòè
çã³äíî ç ðèñóíêîì 5.1.

(7) The distribution of the effective width between
supports and midspan regions may be assumed
to be as shown in Figure 5.1.
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Ïîçíàêè:
1 – Le = 0,85 L1 äëÿ beff,1;
2 – Le = 0,25 (L1 + L2) äëÿ beff,2;
3 – Le = 0,70 L2 äëÿ beff,1;
4 – Le = 2 L3 äëÿ beff,2.

Key:
1 Le = 0,85 L1 for beff,1;
2 Le = 0,25 (L1 + L2) for beff,2;
3 Le = 0,70 L2 for beff,1;
4 Le = 2L3 for beff,2.

Ðèñóíîê 5.1 – Åêâ³âàëåíòí³ ïðîëüîòè äëÿ ôàêòè÷íî¿ øèðèíè áåòîííî¿ ïîëèö³
Figure 5.1 Equivalent spans, for effective width of concrete flange
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(8) ßêùî ó áóä³âëÿõ íà ðîçïîä³ë ìîìåíò³â
âïëèâàº îï³ð âóçë³â àáî ¿õ æîðñòê³ñòü íà
êðó÷åííÿ, òî öå íåîáõ³äíî âðàõîâóâàòè ïðè
âèçíà÷åíí³ äîâæèíè Le.

(8) Where in buildings the bending moment distri-
bution is influenced by the resistance or the
rotational stiffness of a joint, this should be con-
sidered in the determination of the length Le.

(9) Äëÿ ðîçðàõóíêó áóä³âåëüíèõ êîíñòðóêö³é b0

ìîæíà ïðèéìàòè çà íóëü, à bi âèçíà÷àòè â³ä
öåíòðà ñò³íêè.

(9) For analysis of building structures, b0 may be
taken as zero and bi measured from the centre of
the web.

5.4.2 Ë³í³éíî-ïðóæíèé ðîçðàõóíîê 5.4.2 Linear elastic analysis

5.4.2.1 Çàãàëüí³ ïîëîæåííÿ 5.4.2.1 General

(1) Íåîáõ³äíî âðàõîâóâàòè âïëèâè òð³ùèí ó
áåòîí³, ïîâçó÷îñò³ òà óñàäêè áåòîíó, ïîñë³äîâ-
í³ñòü çâåäåííÿ ³ ïîïåðåäíº íàïðóæåííÿ.

(1) Allowance should be made for the effects
of cracking of concrete, creep and shrinkage of
concrete, sequence of construction and pre-
stressing.

5.4.2.2 Óñàäêà òà ïîâçó÷³ñòü 5.4.2.2 Creep and shrinkage

(1)Ð Íåîáõ³äíî âðàõîâóâàòè âïëèâè â³ä óñàäêè
òà ïîâçó÷îñò³ áåòîíó.

(1)P Appropriate allowance shall be made for the
effects of creep and shrinkage of concrete.

(2) Çà âèíÿòêîì åëåìåíò³â ç îáîìà êîìá³íî-
âàíèìè ïîëèöÿìè âïëèâè ïîâçó÷îñò³ ìîæíà
âðàõîâóâàòè çàñòîñóâàííÿì ñï³ââ³äíîøåííÿ
ìîäóë³â äëÿ áåòîíó. Â³äíîøåííÿ ìîäóë³â çàëå-
æèòü â³ä òèïó íàâàíòàæåííÿ (³íäåêñ L) ³ âèçíà-
÷àºòüñÿ ÿê:

(2) Except for members with both flanges com-
posite, the effects of creep may be taken into ac-
count by using modular ratios nL for the concrete.
The modular ratios depending on the type of
loading (subscript L) are given by:

n nL L t� �0 1( )� � , (5.6)

äå:
n0 – â³äíîøåííÿ ìîäóë³â E Ea cm/ äëÿ êîðîò-
êîòðèâàëîãî íàâàíòàæåííÿ;

where:
n0 is the modular ratio E Ea cm/ for short-term
loading;

Åñm – ñ³÷íèé ìîäóëü ïðóæíîñò³ áåòîíó äëÿ
êîðîòêîòðèâàëîãî íàâàíòàæåííÿ çã³äíî ç
EN 1992-1-1, òàáëèöÿ 3.1 àáî òàáëèöÿ 11.3.1;

Ecm is the secant modulus of elasticity of the con-
crete for short-term loading according to
EN 1992-1-1, Table 3.1 or Table 11.3.1;

�t – êîåô³ö³ºíò ïîâçó÷îñò³ (t, t0) çã³äíî ç
EN 1992-1-1, 3.1.4 àáî 11.3.3 ó çàëåæíîñò³ â³ä
â³êó áåòîíó â ìîìåíò ÷àñó t, ùî ðîçãëÿäàºòüñÿ,
òà â³êó t0 íà ìîìåíò ïðèêëàäàííÿ íàâàíòà-
æåííÿ;

�t is the creep coefficient (t, t0) according to
EN 1992-1-1, 3.1.4 or 11.3.3, depending on the
age t of concrete at the moment considered and
the age t0 at loading;

�L – çðîñòàííÿ ïîâçó÷îñò³ çàëåæíî â³ä òèïó
íàâàíòàæåííÿ, ùî ïðèéìàºòüñÿ 1,1 äëÿ ïîñò³é-
íèõ íàâàíòàæåíü, 0,55 – äëÿ îñíîâíèõ òà âòî-
ðèííèõ âïëèâ³â óñàäêè òà 1,5 – äëÿ ïîïåðåä-
íüîãî íàïðóæåííÿ ïðèêëàäàííÿì äåôîðìàö³é.

�L is the creep multiplier depending on the type of
loading, which be taken as 1,1 for permanent
loads, 0,55 for primary and secondary effects of
shrinkage and 1,5 for prestressing by imposed
deformations.

(3) Ïðè ïîñò³éíîìó íàâàíòàæåíí³ íà êîìá³íî-
âàí³ êîíñòðóêö³¿, ÿê³ âèêîíàí³ ó äåê³ëüêà ñòàä³é,
äëÿ âèçíà÷åííÿ êîåô³ö³ºíòà ïîâçó÷îñò³ ìîæíà
âèêîðèñòîâóâàòè ñåðåäíº çíà÷åííÿ t0. Öþ óìîâó
òàêîæ ìîæíà âèêîðèñòàòè ïðè ïîïåðåäíüîìó
íàïðóæåíí³ øëÿõîì ïðèêëàäàííÿ äåôîðìàö³é,
ÿêùî â³ê áåòîíó âñ³õ ñòàä³é íà ìîìåíò ïîïå-
ðåäíüîãî íàïðóæåííÿ ñêëàäàº á³ëüøå í³æ
14 äí³â.

(3) For permanent loads on composite structures
cast in several stages one mean value t0 may be
used for the determination of the creep coeffi-
cient. This assumption may also be used for
prestressing by imposed deformations, if the age
of all of the concrete in the relevant spans at the
time of pre-stressing is more than 14 days.
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(4) Äëÿ óñàäêè â³ê ïðè íàâàíòàæåíí³ ïîâèíåí
ïðèéìàòèñü, ÿê ïðàâèëî, îäèí äåíü.

(4) For shrinkage, the age at loading should gen-
erally be assumed to be one day.

(5) Ïðè çàñòîñóâàíí³ çá³ðíèõ ïëèò àáî ÿêùî
ïîïåðåäíº íàïðóæåííÿ áåòîíó ïëèò âèêîíàíî
äî íàáóòòÿ ðîáîòîñïðîìîæîñò³ çñóâíèìè ç’ºä-
íàííÿìè, íåîáõ³äíî çàñòîñîâóâàòè êîåô³ö³ºíò
ïîâçó÷îñò³ òà âåëè÷èíó óñàäêè â³ä ÷àñó, êîëè
íàñòóïàº êîìá³íîâàíà ðîáîòà.

(5) Where prefabricated slabs are used or when
pre-stressing of the concrete slab is carried out
before the shear connection has become effec-
tive, the creep coefficient and the shrinkage val-
ues from the time when the composite action
becomes effective should be used.

(6) ßêùî ðîçïîä³ë çãèíàëüíèõ ìîìåíò³â â
ìîìåíò t0 ñóòòºâî çì³íþºòüñÿ âíàñë³äîê ïîâ-
çó÷îñò³, íàïðèêëàä, ó íåðîçð³çíèõ áàëêàõ çìi-
øàíî¿ êîíñòðóêö³¿ ç êîìá³íîâàíèìè òà íåêîì-
á³íîâàíèìè ïðîëüîòàìè, íåîáõ³äíî âðàõîâó-
âàòè âïëèâè ïîâçó÷îñò³ äðóãîãî ïîðÿäêó, ùî
çàëåæàòü â³ä ÷àñó, çà âèíÿòêîì çàãàëüíîãî ðî-
çðàõóíêó çà ãðàíè÷íèì ñòàíîì äëÿ åëåìåíò³â ç
óñ³ìà ïåðåð³çàìè êëàñó 1 àáî 2. Äëÿ çàëåæíèõ
â³ä ÷àñó âòîðèííèõ âïëèâ³â â³äíîøåííÿ ìîäó-
ë³â ìîæíà âèçíà÷àòè ç êîåô³ö³ºíòîì ïîâçó÷îñò³
�L 0,55.

(6) Where the bending moment distribution at t0
is significantly changed by creep, for example
in continuous beams of mixed structures with
both composite and non-composite spans, the
timedependent secondary effects due to creep
should be considered, except in global analysis
for the ultimate limit state for members where all
cross-sections are in Class 1 or 2. For the time-
dependent secondary effects the modular ratio
may be determined with a creep multiplier �L of
0,55.

(7) Â³äïîâ³äíèì ÷èíîì ïîâèíí³ âðàõîâóâàòèñü
ïî÷àòêîâ³ òà âòîðèíí³ âïëèâè, ñïðè÷èíåí³ óñàä-
êîþ òà ïîâçó÷³ñòþ áåòîíó ïîëèö³. Âïëèâàìè
óñàäêè òà ïîâçó÷îñò³ ìîæíà çíåõòóâàòè ïðè
ïåðåâ³ðö³ ãðàíè÷íèõ ñòàí³â, îêð³ì çà âòîìîþ,
äëÿ êîìá³íîâàíèõ åëåìåíò³â ç óñ³ìà ïåðåð³çà-
ìè 1-ãî àáî 2-ãî êëàñ³â, ó ÿêèõ íå âèìàãàºòüñÿ
óðàõóâàííÿ âòðàòè ñò³éêîñò³ â³ä ïîïåðå÷íîãî
êðó÷åííÿ äëÿ ²² ãðóïè ãðàíè÷íèõ ñòàí³â, äèâ.
ðîçä³ë 7.

(7) Appropriate account should be taken of the
primary and secondary effects caused by shrin-
kage and creep of the concrete flange. The ef-
fects of creep and shrinkage of concrete may be
neglected in analysis for verifications of ultimate
limit states other than fatigue, for composite
members with all cross-sections in Class 1 or 2
and in which no allowance for lateral-torsional
buckling is necessary for serviceability limit
states, see Section 7.

(8) Ó çîíàõ, äå ïåðåäáà÷àºòüñÿ ïîÿâà òð³ùèí ó
áåòîí³ ïëèòè, ïî÷àòêîâèìè âïëèâàìè óñàäêè
ìîæíà çíåõòóâàòè ïðè ðîçðàõóíêó âòîðèííèõ
âïëèâ³â.

(8) In regions where the concrete slab is assumed
to be cracked, the primary effects due to
shrinkage may be neglected in the calculation of
secondary effects.

(9) Äëÿ êîìá³íîâàíèõ êîëîí ³ ñòèñíóòèõ åëå-
ìåíò³â íåîáõ³äíî âðàõîâóâàòè âïëèâè ïîâçó-
÷îñò³ çã³äíî ç 6.7.2(7).

(9) In composite columns and compression mem-
bers, account should be taken of the effects of
creep in accordance with 6.7.2(7).

(10) Ïðè êîìá³íîâàí³é ä³¿ òà äâîõ ïîëèöÿõ áåç
òð³ùèí (íàïðèêëàä, ó âèïàäêó ïîïåðåäíüîãî
íàïðóæåííÿ) âïëèâè ïîâçó÷îñò³ òà óñàäêè ïî-
âèíí³ âèçíà÷àòèñü á³ëüø òî÷íèìè ìåòîäàìè.

(10) For double composite action with both
flanges un-cracked (e.g. in case of pre-stressing)
the effects of creep and shrinkage should be de-
termined by more accurate methods.

(11) Äëÿ ñïðîùåííÿ ó êîíñòðóêö³ÿõ áóä³âåëü,
ÿê³ çàäîâîëüíÿþòü âèðàç (5.1) àáî 5.2.2(1), ³ ÿê³
íå ïåðåäáà÷àþòüñÿ äëÿ ñêëàä³â àáî íå íàïðó-
æóþòüñÿ ïðèêëàäàííÿì äåôîðìàö³é, âïëèâè
ïîâçó÷îñò³ ó êîìá³íîâàíèõ áàëêàõ ìîæóòü âðà-
õîâóâàòèñü çàì³íîþ ïëîù áåòîíó Àñ íà ïðè-
âåäåí³ åêâ³âàëåíòí³ ïëîù³ ñòàë³ A nc / äëÿ êî-
ðîòêîòðèâàëèõ ³ äîâãîòðèâàëèõ íàâàíòàæåíü,

(11) For simplification in structures for buildings
that satisfy expression (5.1) or 5.2.2(1), are not
mainly intended for storage and are not
pre-stressed by controlled imposed deformations,
the effects of creep in composite beams may be
taken into account by replacing concrete areas Ac

by effective equivalent steel areas A nc / for both
short-term and long-term loading, where n is the
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äå n – íîì³íàëüíå â³äíîøåííÿ ìîäóë³â, ùî
â³äïîâ³äàº ôàêòè÷íîìó ìîäóëþ ïðóæíîñò³
áåòîíó Ec,eff , ïðèéíÿòîìó ÿê Ecm / 2.

nominal modular ratio corresponding to an effec-
tive modulus of elasticity for concrete Ec,eff taken
as Ecm / 2.

5.4.2.3 Âïëèâè òð³ùèí áåòîíó 5.4.2.3 Effects of cracking of concrete

(1)Ð Íåîáõ³äíî âðàõîâóâàòè âïëèâè â³ä óòâî-
ðåííÿ òð³ùèí ó áåòîí³.

(1)P Appropriate allowance shall be made for the
effects of cracking of concrete.

(2) Äëÿ âèçíà÷åííÿ âïëèâ³â òð³ùèí ó áåòîí³
ïîëèöü êîìá³íîâàíèõ áàëîê ìîæíà çàñòîñîâó-
âàòè íèæ÷åíàâåäåí³ ìåòîäè. Îãèíàþ÷à êðèâà
âíóòð³øí³õ ñèë ³ ìîìåíò³â äëÿ íîðìàòèâíèõ
ñïîëó÷åíü (EN 1990, 6.5.3) ç óðàõóâàííÿì äîâ-
ãîòðèâàëèõ ä³é ïîâèííà âèçíà÷àòèñü ³ç âèêî-
ðèñòàííÿì æîðñòêîñò³ EaI1 ïåðåð³ç³â áåç òði-
ùèí. Òàêèé ï³äõ³ä íàçèâàºòüñÿ "ðîçðàõóíîê áåç
òð³ùèí". Ó çîíàõ, äå íàïðóæåííÿ ðîçòÿãó ó
êðàéí³õ ô³áðàõ áåòîíó, âèêëèêàí³ çàãàëüíèìè
âïëèâàìè, ïåðåâèùóþòü ó äâà ðàçè ì³öí³ñòü
fctm àáî f1ctm , äèâ EN 1992-1-1, òàáëèöÿ 3.1
àáî òàáëèöÿ 11.3.1, æîðñòê³ñòü ïîâèíí³ çìåí-
øóâàòèñü äî EaI2, äèâ 1.5.2.12. Òàêèé ðîçïîä³ë
æîðñòêîñòåé ìîæå âèêîðèñòîâóâàòèñü äëÿ ãðà-
íè÷íèõ ñòàí³â ² ³ ²² ãðóï. Ï³ñëÿ öüîãî ïîâòîðíèì
ðîçðàõóíêîì âèçíà÷àºòüñÿ íîâèé ðîçïîä³ë
âíóòð³øí³õ ñèë, ìîìåíò³â ³ äåôîðìàö³é, çà íå-
îáõ³äíîñò³. Òàêèé ï³äõ³ä íàçèâàºòüñÿ "ðîçðà-
õóíîê ç òð³ùèíàìè".

(2) The following method may be used for the de-
termination of the effects of cracking in composite
beams with concrete flanges. First the envelope
of the internal forces and moments for the charac-
teristic combinations, see EN 1990, 6.5.3, includ-
ing long-term effects should be calculated using
the flexural stiffness EaI1 of the un-cracked sec-
tions. This is defined as "un-cracked analysis". In
regions where the extreme fibre tensile stress in
the concrete due to the envelope of global effects
exceeds twice the strength fctm or flctm, see
EN1992-1-1, Table 3.1 or Table 11.3.1, the stiff-
ness should be reduced to EaI2 , see 1.5.2.12.
This distribution of stiffness may be used for ulti-
mate limit states and for serviceability limit states.
A new distribution of internal forces and moments,
and deformation if appropriate, is then deter-
mined by reanalysis. This is defined as "cracked
analysis".

(3) Äëÿ íåðîçð³çíèõ êîìá³íîâàíèõ áàëîê ç
áåòîííèìè ïîëèöÿìè íàä ñòàëåâèì ïðîô³ëåì ³
áåç ïîïåðåäíüîãî íàïðóæåííÿ âêëþ÷íî ç áàë-
êàìè ðàì, ó ÿêèõ ãîðèçîíòàëüí³ ñèëè ñïðèé-
ìàþòüñÿ â’ÿçÿìè, ìîæóòü çàñòîñîâóâàòèñü
íàñòóïí³ ñïðîùåí³ ìåòîäè. ßêùî âñ³ â³äíîøåí-
íÿ äîâæèí ïðèëåãëèõ íåðîçð³çíèõ ïðîëüîò³â
(êîðîòøèé/äîâøèé) ì³æ îïîðàìè ñòàíîâëÿòü
ùîíàéìåíøå 0,6, òî âïëèâ òð³ùèíîóòâîðåííÿ
ìîæå âðàõîâóâàòèñü çàñòîñóâàííÿì çãèíàëü-
íî¿ æîðñòêîñò³ EaI2 íà 15 % ïðîëüîòó â êîæíó
ñòîðîíó â³ä êîæíî¿ âíóòð³øíüî¿ îïîðè, à çíà-
÷åííÿ áåç òð³ùèí EaI1 ó ðåøò³ çîí.

(3) For continuous composite beams with the con-
crete flanges above the steel section and not pre-
stressed, including beams in frames that resist
horizontal forces by bracing, the following simpli-
fied method may be used. Where all the ratios
of the length of adjacent continuous spans
(shorter/longer) between supports are at least
0,6, the effect of cracking may be taken into ac-
count by using the flexural stiffness EaI2 over
15 % of the span on each side of each internal
support, and as the un-cracked values EaI1 else-
where.

(4) Âïëèâ òð³ùèí ó áåòîí³ íà çãèíàëüíó æîðñò-
ê³ñòü êîìá³íîâàíèõ êîëîí ³ ñòèñíóòèõ åëåìåíò³â
ïîâèíåí âèçíà÷àòèñü çã³äíî ç 6.7.3.4.

(4) The effect of cracking of concrete on the
flexural stiffness of composite columns and com-
pression members should be determined in ac-
cordance with 6.7.3.4.

(5) Ó áóä³âëÿõ âíåñîê áóäü-ÿêèõ îáîëîíîê ó
ðîáîòó áàëêè ìîæå âèçíà÷àòèñü ç âèêîðèñòàí-
íÿì ñåðåäíüî¿ æîðñòêîñò³ ç òð³ùèíàìè ³ áåç
òð³ùèí ó îáîëîíö³. Ñòèñíóòà çîíà áåòîíó ìîæå
âèçíà÷àòèñü ïðè ïëàñòè÷íîìó ðîçïîä³ë³ íàïðó-
æåíü.

(5) In buildings, the contribution of any encase-
ment to a beam may be determined by using the
average of the cracked and un-cracked stiffness
of the encasement. The area of concrete in com-
pression may be determined from the plastic
stress distribution.
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5.4.2.4 Ñòàä³¿ òà ïîñë³äîâí³ñòü çâåäåííÿ 5.4.2.4 Stages and sequence of construction

(1)Ð Íåîáõ³äíî âèêîíóâàòè â³äïîâ³äíèé àíàë³ç
äëÿ âðàõóâàííÿ âïëèâ³â ñòàä³éíîñò³ áóä³âíèö-
òâà, âðàõîâóþ÷è, çà íåîáõ³äíîñò³, îêðåìî âïëè-
âè ä³é, ïðèêëàäåíèõ äî ñòàëåâèõ ïðîô³ë³â òà äî
ïîâí³ñòþ àáî ÷àñòêîâî êîìá³íîâàíèõ åëåìåíò³â.

(1)P Appropriate analysis shall be made to cover
the effects of staged construction including where
necessary separate effects of actions applied
to structural steel and to wholly or partially com-
posite members.

(2) Âïëèâàìè ïîñë³äîâíîñò³ áóä³âíèöòâà ìîæíà
çíåõòóâàòè ó ðîçðàõóíêàõ çà ãðàíè÷íèìè ñòà-
íàìè, îêð³ì âòîìè, ÿêùî âñ³ ïîïåðå÷í³ ïåðåð³çè
êîìá³íîâàíèõ åëåìåíò³â êëàñó 1 àáî 2, ³ äëÿ
ÿêèõ íåìà ïîòðåáè âðàõîâóâàòè ìîæëèâ³ñòü
âòðàòè ñò³éêîñò³ â³ä ïîïåðå÷íîãî êðó÷åííÿ.

(2) The effects of sequence of construction may
be neglected in analysis for ultimate limit states
other than fatigue, for composite members where
all cross-sections are in Class 1 or 2 and in which
no allowance for lateral-torsional buckling is nec-
essary.

5.4.2.5 Âïëèâè òåìïåðàòóðè 5.4.2.5 Temperature effects

(1) Íåîáõ³äíî âðàõîâóâàòè âïëèâè òåìïåðà-
òóðè çã³äíî ç EN 1991-1-5.

(1) Account should be taken of effects due to tem-
perature in accordance with EN 1991-1-5.

(2) Çàçâè÷àé, âïëèâàìè òåìïåðàòóðè ìîæíà
çíåõòóâàòè ó ðîçðàõóíêàõ çà ãðàíè÷íèìè ñòà-
íàìè, îêð³ì âòîìè, ÿêùî âñ³ ïîïåðå÷í³ ïåðåð³çè
êîìá³íîâàíèõ åëåìåíò³â êëàñó 1 àáî 2, ³ äëÿ
ÿêèõ íåìà ïîòðåáè âðàõîâóâàòè ìîæëèâ³ñòü
âòðàòè ñò³éêîñò³ â³ä ïîïåðå÷íîãî êðó÷åííÿ.

(2) Temperature effects may normally be neg-
lected in analysis for the ultimate limit states other
than fatigue, for composite members where all
cross-sections are in Class 1 or Class 2 and in
which no allowance for lateral-torsional buckling
is necessary.

5.4.2.6 Ïîïåðåäíº íàïðóæåííÿ øëÿõîì

êîíòðîëüîâàíîãî ïðèêëàäàííÿ

äåôîðìàö³é

5.4.2.6 Pre-stressing by controlled imposed

deformations

(1)Ð ßêùî çàñòîñîâóºòüñÿ ïîïåðåäíº íàïðó-
æåííÿ ïðèêëàäàííÿì äåôîðìàö³é (íàïðèêëàä,
äîìêðàòàìè íà îïîðàõ), âïëèâè ìîæëèâèõ
â³äõèëåíü â³ä ïåðåäáà÷åíèõ çíà÷åíü äåôîð-
ìàö³é ³ æîðñòêîñòåé íà âíóòð³øí³ ìîìåíòè ³
ñèëè íåîáõ³äíî âðàõîâóâàòè ó ðîçðàõóíêó çà
ãðàíè÷íèìè ñòàíàìè ² ³ ²² ãðóï.

(1)P Where pre-stressing by controlled imposed
deformations (e.g. jacking of supports) is pro-
vided, the effects of possible deviations from the
assumed values of imposed deforma-tions and
stiffness on the internal moments and forces shall
be considered for analysis of ultimate and ser-
viceability limit states.

(2) ßêùî íå çàñòîñîâóºòüñÿ á³ëüø òî÷íèé
ìåòîä âèçíà÷åííÿ âíóòð³øí³õ ìîìåíò³â ³ ñèë,
òî íîðìàòèâí³ çíà÷åííÿ íåïðÿìèõ ä³é, ñïðè÷è-
íåíèõ ïðèêëàäåíèìè äåôîðìàö³ÿìè, ìîæóòü
âèçíà÷àòèñü ³ç âèêîðèñòàííÿì íîðìàòèâíèõ
àáî íîì³íàëüíèõ çíà÷åíü õàðàêòåðèñòèê ìàòå-
ð³àë³â òà äåôîðìàö³é, ÿêùî ïðèêëàäåí³ äåôîð-
ìàö³¿ êîíòðîëþþòüñÿ.

(2) Unless a more accurate method is used to
determine internal moments and forces, the
characteristic values of indirect actions due to
imposed deformations may be calculated with
the characteristic or nominal values of properties
of materials and of imposed deformation, if the
imposed deformations are controlled.

5.4.3 Çàãàëüíèé íåë³í³éíèé ðîçðàõóíîê 5.4.3 Non-linear global analysis

(1) Íåë³í³éíèé ðîçðàõóíîê íàëåæèòü çàñòîñîâó-
âàòè çã³äíî ç EN 1992-1-1, 5.7 òà EN 1993-1-1,
5.4.3.

(1) Non-linear analysis may be used in accor-
dance with EN 1992-1-1, 5.7 and EN 1993-1-1,
5.4.3.

(2)Ð Íåîáõ³äíî âðàõîâóâàòè õàðàêòåð ðîáîòè
çñóâíèõ ç’ºäíàíü.

(2)P The behaviour of the shear connection shall
be taken into account.

(3)Ð Âïëèâè äåôîðìîâàíî¿ ñõåìè êîíñòðóêö³¿
íåîáõ³äíî âðàõîâóâàòè â³äïîâ³äíî äî 5.2.

(3)P Effects of the deformed geometry of the
structure should be taken into account in accor-
dance with 5.2.
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5.4.4 Ë³í³éíî-ïðóæíèé ðîçðàõóíîê

ç îáìåæåíèì ïåðåðîçïîä³ëîì

ó ñïîðóäàõ

5.4.4 Linear elastic analysis with limited

redistribution for buildings

(1) ßêùî çàáåçïå÷åí³ óìîâè, çà ÿêèõ âïëèâè
äðóãîãî ïîðÿäêó ìîæíà íå âðàõîâóâàòè, òî äëÿ
ïåðåâ³ðêè ãðàíè÷íèõ ñòàí³â, îêð³ì çà âòîìîþ,
íåðîçð³çíèõ áàëîê ³ ðàì ìîæíà çàñòîñîâóâàòè
ë³í³éíî-ïðóæíèé ðîçðàõóíîê ç îáìåæåíèì
ïåðåðîçïîä³ëîì.

(1) Provided that second-order effects need not
be considered, linear elastic analysis with limited
redistribution may be applied to continuous
beams and frames for verification of limit states
other than fatigue.

(2) Ðîçïîä³ë çãèíàëüíèõ ìîìåíò³â, îòðèìàíèé
ïðè çàãàëüíîìó ë³í³éíî-ïðóæíîìó ðîçðàõóíêó
çã³äíî ç 5.4.2, ìîæíà ïåðåðîçïîä³ëÿòè øëÿõîì
çàáåçïå÷åííÿ ð³âíîâàãè ³ ç óðàõóâàííÿì âïëè-
â³â íåë³í³éíîãî õàðàêòåðó ðîáîòè ìàòåð³àë³â òà
âñ³õ òèï³â âòðàòè ñò³éêîñò³.

(2) The bending moment distribution given by a
linear elastic global analysis according to 5.4.2
may be redistributed in a way that satisfies equi-
librium and takes account of the effects of inelas-
tic behaviour of materials, and all types of
buckling.

(3) Çãèíàëüí³ ìîìåíòè, âèçíà÷åí³ ë³í³éíî-ïðóæ-
íèì ðîçðàõóíêîì, ìîæóòü ïåðåðîçïîä³ëÿòèñü
äëÿ:

(3) Bending moments from a linear elastic analy-
sis may be redistributed:

à) êîìá³íîâàíèõ áàëîê ç ïîâíèì àáî ÷àñòêîâèì
ç’ºäíàííÿì íà çñóâ, ÿê íàâåäåíî ó (4)…(7);

a) in composite beams with full or partial shear
connection as given in (4)…(7);

b) ñòàëåâèõ åëåìåíò³â çã³äíî ç EN 1993-1-1,
5.4.1(4);

b) in steel members in accordance with
EN 1993-1-1, 5.4.1(4);

ñ) äëÿ çàë³çîáåòîííèõ åëåìåíò³â, ùî ïåðå-
âàæíî çàçíàþòü çãèíó çã³äíî ç ÅN 1992-1-1, 5.5;

c) in concrete members subject mainly to flexure
in accordance with EN 1992-1-1, 5.5;

d) áàëêè ç ÷àñòêîâî çìîíòîâàíîþ îïàëóáêîþ
áåç áåòîíó àáî êîìá³íîâàíî¿ áàëêè â³äïîâ³äíî
äî (b) àáî (ñ), ó çàëåæíîñò³ â³ä òîãî, ÿêèé
çãèíàëüíèé ìîìåíò º á³ëüø îáìåæóâàëüíèì.

d) in partially-encased beams without a concrete
or composite slab, in accordance with (b) or (c),
whichever is the more restrictive.

(4) Äëÿ ïåðåâ³ðêè ãðàíè÷íèõ ñòàí³â, îêð³ì çà
âòîìîþ, ïðóæí³ çãèíàëüí³ ìîìåíòè ó êîìá³íî-
âàíèõ áàëêàõ ìîæíà ìîäèô³êóâàòè çã³äíî ç
(5)…(7) ÿêùî:

(4) For ultimate limit state verifications other than
for fatigue, the elastic bending moments in com-
posite beams may be modified according to (5) –
(7) where:

– áàëêà º íåðîçð³çíèì êîìá³íîâàíèì åëåìåí-
òîì àáî ÷àñòèíîþ ðàìè, ó ÿêî¿ ãîðèçîí-
òàëüí³ çóñèëëÿ ñïðèéìàþòüñÿ â’ÿçÿìè;

– the beam is a continuous composite member,
or part of a frame that resists horizontal forces
by bracing;

– áàëêà ç’ºäíàíà æîðñòêèìè ³ ð³âíîì³öíèìè
âóçëàìè àáî îäíèì æîðñòêèì òà ³íøèì øàð-
í³ðíèì âóçëîì;

– the beam is connected by rigid and full-
strength joints, or by one such joint and one
nominally-pinned joint;

– áàëêà ç ÷àñòêîâî çìîíòîâàíîþ îïàëóáêîþ ³
çàäàíî, ùî íåñó÷à çäàòí³ñòü çà êóòîì ïî-
âîðîòó º äîñòàòíüîþ äëÿ ïðèéíÿòîãî ïåðå-
ðîçïîä³ëó, àáî ìîæíà çíåõòóâàòè âíåñêîì
çàë³çîáåòîííî¿ îïàëóáêè íà ñòèñê ïðè âè-
çíà÷åíí³ íåñó÷î¿ çäàòíîñò³ çà ìîìåíòîì
ïåðåð³çó, â ÿêîìó çãèíàëüíèé ìîìåíò çìåí-
øóºòüñÿ;

– for a partially-encased composite beam, either
it is established that rotation capacity is suffi-
cient for the degree of redistribution adopted,
or the contribution of the reinforced concrete
encasement in compression is neg-lected
when calculating the resistance moment at
sections where the bending moment is re-
duced;

– êîæíèé ïðîë³ò ìàº ð³âíîì³ðíó âèñîòó; – each span is of uniform depth and
– íåìà ïîòðåáè âðàõîâóâàòè âòðàòó ñò³éêîñò³

â³ä ïîïåðå÷íîãî êðó÷åííÿ.
– no allowance for lateral-torsional buckling is

necessary.
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(5) Ó âèïàäêàõ çàñòîñóâàííÿ (4), çãèíàëüí³
ìîìåíòè ó êîìá³íîâàíèõ áàëêàõ, âèçíà÷åí³ çà-
ãàëüíèì ë³í³éíî-ïðóæíèì ðîçðàõóíêîì, ìîæíà
ìîäèô³êóâàòè:

(5) Where (4) applies, the bending moments in
composite beams determined by linear elastic
global analysis may be modified:

– øëÿõîì çìåíøåííÿ ìàêñèìàëüíèõ â³ä’ºìíèõ
ìîìåíò³â íà âåëè÷èíè, ùî íå ïåðåâèùóþòü
â³äñîòê³â, íàâåäåíèõ ó òàáëèö³ 5.1, àáî

– by reducing maximum hogging moments by
amounts not exceeding the percentages given
in Table 5.1, or

– äëÿ áàëîê ç óñ³ìà ïåðåð³çàìè ò³ëüêè êëàñó 1
àáî 2 øëÿõîì çá³ëüøåííÿ ìàêñèìàëüíèõ
â³ä’ºìíèõ ìîìåíò³â íà âåëè÷èíè, ùî íå ïå-
ðåâèùóþòü 10 % â³ä ïðóæíîãî ðîçðàõóíêó
áåç òð³ùèí àáî 20 % â³ä ïðóæíîãî ðîçðà-
õóíêó ç òð³ùèíàìè (5.4.2.3), ÿêùî ïåðåâ³ðêà
íåñó÷î¿ çäàòíîñò³ ïåðåð³çó çà ïîâîðîòîì
äîïóñêàº á³ëüø³ çíà÷åííÿ.

– in beams with all cross-sections in Classes 1
or 2 only, by increasing maximum hogging
moments by amounts not exceeding 10 %,
for un-cracked elastic analysis or 20 % for
cracked elastic analysis, see 5.4.2.3, unless it
is verified that the rotation capacity permits a
higher value.

(6) Äëÿ êëàñ³â êîíñòðóêö³éíî¿ ñòàë³ âèùå í³æ
S355 ïåðåðîçïîä³ë çàñòîñîâóºòüñÿ ò³ëüêè äëÿ
áàëîê ç óñ³ìà ïåðåð³çàìè êëàñ³â 1 ³ 2. Ïåðå-
ðîçïîä³ë øëÿõîì çìåíøåííÿ ìàêñèìàëüíèõ
â³ä’ºìíèõ ìîìåíò³â íå ïîâèíåí ïåðåâèùóâàòè
30 % ïðè ðîçðàõóíêó áåç òð³ùèí ³ 15 % ïðè
ðîçðàõóíêó ç òð³ùèíàìè, ÿêùî ïîêàçàíî, ùî
íåñó÷à çäàòí³ñòü ïåðåð³çó çà ïîâîðîòîì äî-
ïóñêàº á³ëüø³ çíà÷åííÿ.

(6) For grades of structural steel higher than
S355, redistribution should only be applied to
beams with all cross-sections in Class 1 and
Class 2. Redistribution by reduction of maximum
hogging moments should not exceed 30 % for
an un-cracked analysis and 15 % for a cracked
analysis, unless it is demonstrated that the rota-
tion capacity permits a higher value.

Òàáëèöÿ 5.1 – Ãðàíè÷í³ çíà÷åííÿ ïåðåðîçïîä³ëó â³ä’ºìíèõ ìîìåíò³â ó â³äñîòêàõ â³ä ïî÷àòêîâèõ
çíà÷åíü çãèíàëüíèõ ìîìåíò³â, ÿê³ çìåíøóþòüñÿ

Table 5.1 – Limits to redistribution of hogging moments, per cent of the initial value of the bending
moment to be reduced

Êëàñ ïîïåðå÷íîãî ïåðåð³çó ó çîí³ â³ä’ºìíîãî ìîìåíòó
Class of cross-section in hogging moment region 1 2 3 4

Ïðè ðîçðàõóíêó áåç òð³ùèí
For un-cracked analysis

40 30 20 10

Ïðè ðîçðàõóíêó ç òð³ùèíàìè
For cracked analysis

25 15 10 0

(7) Äëÿ êîìá³íîâàíèõ ïåðåð³ç³â êëàñ³â 3 àáî 4
ãðàíè÷í³ çíà÷åííÿ ó òàáëèö³ 5.1 âêàçàí³ â³ä-
íîñíî çãèíàëüíèõ ìîìåíò³â, ÿê³ ïðèêëàäàþòüñÿ
ïðè ðîçðàõóíêó êîìá³íîâàíîãî åëåìåíòà.

(7) For composite cross-sections in Class 3 or 4,
the limits in Table 5.1 relate to bending moments
assumed in design to be applied to the composite
member. Moments applied to the steel member
should not be redistributed.

5.4.5 Çàãàëüíèé ïðóæíî-ïëàñòè÷íèé

ðîçðàõóíîê äëÿ ñïîðóä

5.4.5 Rigid plastic global analysis for

buildings

(1) Çàãàëüíèé ïðóæíî-ïëàñòè÷íèé ðîçðàõóíîê
ìîæå çàñòîñîâóâàòèñü äëÿ ïåðåâ³ðêè ãðàíè÷-
íèõ ñòàí³â, îêð³ì çà âòîìîþ, ÿêùî âïëèâè
äðóãîãî ïîðÿäêó âðàõóâàòè íå îáîâ’ÿçêîâî òà
çà óìîâè, ùî:

(1) Rigid plastic global analysis may be used for
ultimate limit state verifications other than fatigue,
where second-order effects do not have to be
considered and provided that:

– âñ³ åëåìåíòè òà âóçëè ðàìè ñòàëåâ³ àáî
êîìá³íîâàí³;

– all the members and joints of the frame are
steel or composite,
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– ìàòåð³àë ñòàë³ çàäîâîëüíÿº EN 1993-1-1,
3.2.2;

– the steel material satisfies EN 1993-1-1, 3.2.2,

– ïîïåðå÷í³ ïåðåð³çè ñòàëåâèõ åëåìåíò³â
çàäîâîëüíÿþòü 1993-1-1, 5.6 òà

– the cross-sections of steel members satisfy
EN 1993-1-1, 5.6 and

– âóçëè çäàòí³ ñïðèéìàòè âëàñí³ ïëàñòè÷í³
ìîìåíòè ïðè â³äïîâ³äí³é íåñó÷³é çäàòíîñò³
çà ïîâîðîòîì.

– the joints are able to sustain their plastic resis-
tance moments for a sufficient rotation ca-
pacity.

(2) Ó áàëêàõ ³ ðàìàõ áóä³âåëü, çàçâè÷àé, íåìà
íåîáõ³äíîñò³ âðàõîâóâàòè âïëèâè çì³ííî¿
ïëàñòè÷íîñò³.

(2) In beams and frames for buildings, it is not
normally necessary to consider the effects of al-
ternating plasticity.

(3)Ð Ïðè çàñòîñóâàíí³ ïðóæíî-ïëàñòè÷íîãî
ðîçðàõóíêó äëÿ êîæíîãî ïëàñòè÷íîãî øàðí³ðà:

(3)P Where rigid-plastic global analysis is used, at
each plastic hinge location:

à) ïîïåðå÷íèé ïåðåð³ç êîíñòðóêö³éíîãî ñòàëå-
âîãî ïðîô³ëþ ïîâèíåí áóòè ñèìåòðè÷íèì â³ä-
íîñíî ïëîùèíè, ïàðàëåëüíî¿ ïëîùèí³ ñò³íêè
àáî ñò³íîê;

a) the cross-section of the structural steel section
shall be symmetrical about a plane parallel to the
plane of the web or webs,

b) âèá³ð ðîçì³ð³â òà çàêð³ïëåíü ñòàëåâèõ êîì-
ïîíåíò ïîâèíí³ âèêëþ÷àòè ìîæëèâ³ñòü âòðàòè
ñò³éêîñò³ ³ç ïëîùèíè;

b) the proportions and restraints of steel compo-
nents shall be such that lateral-torsional buckling
does not occur,

ñ) ïîïåðå÷í³ â’ÿç³ ñòèñíóòèõ ïîëèöü ïîâèíí³
çàáåçïå÷óâàòèñü ó âñ³õ ì³ñöÿõ, äå ìîæóòü
âèíèêàòè ïëàñòè÷í³ øàðí³ðè ïðè áóäü-ÿêîìó
âèïàäêó çàâàíòàæåííÿ;

c) lateral restraint to the compression flange shall
be provided at all hinge locations at which plastic
rotation may occur under any load case,

d) íåñó÷à çäàòí³ñòü çà ïîâîðîòîì ïîâèííà áóòè
äîñòàòíüîþ ïðè âðàõóâàíí³ áóäü-ÿêîãî îñüîâî-
ãî ñòèñêó â åëåìåíò³ àáî âóçë³ äëÿ ìîæëèâîñò³
ðîçâèòêó íåîáõ³äíîãî ïëàñòè÷íîãî øàðí³ðà, ³

d) the rotation capacity shall be sufficient, when
account is taken of any axial compression in the
member or joint, to enable the required hinge rota-
tion to develop and

å) ÿêùî íåñó÷à çäàòí³ñòü çà ïîâîðîòîì íå îá-
÷èñëþºòüñÿ, òî âñ³ åëåìåíòè, ùî ì³ñòÿòü ïëàñ-
òè÷í³ øàðí³ðè, ïîâèíí³ ìàòè ðîáî÷³ ïîïåðå÷í³
ïåðåð³çè êëàñó 1 ó ì³ñöÿõ ïîÿâè ïëàñòè÷íèõ
øàðí³ð³â.

e) where rotation requirements are not calculated,
all members containing plastic hinges shall
have effective cross-sections of Class 1 at plastic
hinge locations.

(4) Äëÿ êîìá³íîâàíèõ áàëîê áóä³âåëü ìîæíà
ââàæàòè, ùî íåñó÷à çäàòí³ñòü çà ïîâîðîòîì
äîñòàòíÿ, êîëè:

(4) For composite beams in buildings, the rotation
capacity may be assumed to be sufficient where:

à) êëàñ êîíñòðóêö³éíî¿ ñòàë³ íå âèùå í³æ S355; a) the grade of structural steel does not exceed
S355,

b) âíåñêîì áóäü-ÿêî¿ çàë³çîáåòîííî¿ îáîëîíêè
(îïàëóáêè) íà ñòèñê ìîæíà çíåõòóâàòè ïðè îá-
÷èñëåíí³ ðîçðàõóíêîâèõ ãðàíè÷íèõ ìîìåíò³â;

b) the contribution of any reinforced concrete en-
casement in compression is neglected when cal-
culating the design resistance moment,

ñ) âñ³ ðîáî÷³ ïåðåð³çè ó ì³ñöÿõ ïëàñòè÷íèõ º
êëàñó 1, à âñ³ ³íø³ ðîáî÷³ ïåðåð³çè – êëàñó 1
àáî 2;

c) all effective cross-sections at plastic hinge lo-
cations are in Class 1; and all other effective
cross-sections are in Class 1 or Class 2,

d) ïîêàçàíî, ùî êîæíèé âóçîë áàëêè ³ êîëîíè
ìàº äîñòàòíþ ì³öí³ñòü çà ïîâîðîòîì ïåðåð³çó,
àáî ñïðèéìàº ðîçðàõóíêîâèé ìîìåíò, ùîíàé-
ìåíøå ó 1,2 ðàçà á³ëüøèé â³ä ïëàñòè÷íîãî
ìîìåíòó ïðèëåãëî¿ áàëêè;

d) each beam-to-column joint has been shown
to have sufficient design rotation capacity, or to
have a design resistance moment at least 1,2
times the design plastic resistance moment of
the connected beam,
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å) ïðèëåãë³ ïðîëüîòè íå â³äð³çíÿþòüñÿ á³ëüøå
í³æ íà 50 % â³ä íàéêîðîòøîãî ïðîëüîòó;

e) adjacent spans do not differ in length by more
than 50 % of the shorter span,

f) êðàéí³ ïðîëüîòè íå ïåðåâèùóþòü ïðèëåãëèõ
äî íèõ á³ëüøå í³æ íà 115 %;

f) end spans do not exceed 115 % of the length of
the adjacent span,

g) ó áóäü-ÿêîìó ïðîëüîò³, äå á³ëüøå í³æ ïîëî-
âèíà çàãàëüíîãî ðîçðàõóíêîâîãî íàâàíòàæåí-
íÿ íà öåé ïðîëüîò ñêîíöåíòðîâàíà â ìåæàõ
äîâæèíè 1/5 ïðîëüîòó òà ó ì³ñö³ ðîçòàøóâàííÿ
ïëàñòè÷íîãî øàðí³ðó áåòîí áàëêè ñòèñíóòèé,
íå á³ëüøå í³æ 15 % çàãàëüíî¿ âèñîòè åëåìåíòà
ïîâèííî áóòè ñòèñíóòî; öÿ óìîâà íå çàñòîñî-
âóºòüñÿ, ÿêùî ïîêàçàíî, ùî øàðí³ð ó öüîìó
ïðîëüîò³ áóäå ôîðìóâàòèñü îñòàíí³ì;

g) in any span in which more than half of the total
design load for that span is concentrated within a
length of one-fifth of the span, then at any hinge
location where the concrete slab is in compres-
sion, not more than 15 % of the overall depth of
the member should be in compression; this does
not apply where it can be shown that the hinge will
be the last to form in that span and

h) ñòèñíóòà ñòàëåâà ïîëèöÿ ó ì³ñö³ ïëàñòè÷-
íîãî øàðí³ðó ðîçêð³ïëåíà ç ïëîùèíè.

h) the steel compression flange at a plastic hinge
location is laterally restrained.

(5) ßêùî íå ï³äòâåðäæåíî ³íøå, òî íåîáõ³äíî
ïðèïóñêàòè, ùî êîìá³íîâàí³ êîëîíè íå ñïðèé-
ìàþòü ïîâîðîòó îïîðíîãî ïåðåð³çó.

(5) Unless verified otherwise, it should be
assumed that composite columns do not have
rotation capacity.

(6) ßêùî ïîïåðå÷íèé ïåðåð³ç ñòàëåâîãî åëå-
ìåíòà çì³ííèé ó ïîçäîâæíüîìó íàïðÿì³, òî
ìîæíà çàñòîñîâóâàòè EN 1993-1-1, 5.6(3).

(6) Where the cross-section of a steel member
varies along its length, EN 1993-1-1, 5.6(3) is
applicable.

(7) Çà íåîáõ³äíîñò³ ðîçêð³ïëåííÿ ³ç ïëîùèíè
çà 3(ñ) ³ 4(h) åëåìåíòè ðîçêð³ïëåííÿ ïîâèíí³
ðîçì³ùóâàòèñü ó ìåæàõ çîíè îá÷èñëþâàíîãî
øàðí³ðà åëåìåíòà, ùî íå ïåðåâèùóº
ïîëîâèíè âèñîòè ñòàëåâîãî ïðîô³ëþ.

(7) Where restraint is required by (3)(c) or 4(h), it
should be located within a distance along the
member from the calculated hinge location that
does not exceed half the depth of the steel sec-
tion.

5.5 Êëàñèô³êàö³ÿ ïîïåðå÷íèõ ïåðåð³ç³â 5.5 Classification of cross-sections

5.5.1 Çàãàëüí³ ïîëîæåííÿ 5.5.1 General

(1)Ð Ñèñòåìà êâàë³ô³êàö³¿, âèçíà÷åíà ó
EN 1993-1-1, 5.5.2, çàñòîñîâóºòüñÿ ³ äëÿ ïîïå-
ðå÷íèõ ïåðåð³ç³â êîìá³íîâàíèõ áàëîê.

(1)P The classification system defined in
EN 1993-1-1, 5.5.2 applies to cross-sections of
composite beams.

(2) Êîìá³íîâàíèé ïåðåð³ç íåîáõ³äíî êâàë³ô³êó-
âàòè çà íàéá³ëüø íåñïðèÿòëèâèì êëàñîì äëÿ
ñòèñíóòèõ ñòàëåâèõ åëåìåíò³â. Çàçâè÷àé, êëàñ
êîìá³íîâàíîãî ïåðåð³çó çàëåæèòü â³ä íàïðÿìêó
çãèíàëüíîãî ìîìåíòó ó öüîìó ïåðåð³ç³.

(2) A composite section should be classified
according to the least favourable class of its steel
elements in compression. The class of a com-
posite section normally depends on the direction
of the bending moment at that section.

(3) Äëÿ ñòèñíóòîãî ñòàëåâîãî åëåìåíòà,
ïðèêð³ïëåíîãî äî çàë³çîáåòîííîãî åëåìåíòà,
ìîæíà ïðèçíà÷àòè á³ëüø ñïðèÿòëèâèé êëàñ çà
óìîâè çàáåçïå÷åííÿ ÿêîñò³ âèêîíàííÿ.

(3) A steel compression element restrained by
attaching it to a reinforced concrete element may
be placed in a more favourable class, provided
that the resulting improvement in performance
has been established.

(4) Äëÿ êëàñèô³êàö³¿ ñë³ä âèêîðèñòîâóâàòè
ïëàñòè÷íèé ðîçïîä³ë íàïðóæåíü, çà âèíÿòêîì
ìåæ³ ì³æ êëàñàìè 3 ³ 4, çàñòîñîâóâàòè ïðóæíèé
ðîçïîä³ë ç óðàõóâàííÿì ïîñë³äîâíîñò³ çâåäåí-
íÿ òà âïëèâè ïîâçó÷îñò³ ³ óñàäêè. Äëÿ êâàëi-
ô³êàö³¿ ñë³ä çàñòîñîâóâàòè ðîçðàõóíêîâ³ çíà-
÷åííÿ ì³öíîñò³ ìàòåð³àë³â. Áåòîí ïðè ðîçòÿãó

(4) For classification, the plastic stress distribution
should be used except at the boundary between
Classes 3 and 4, where the elastic stress distribu-
tion should be used taking into account sequence
of construction and the effects of creep and
shrinkage. For classification, design values of
strengths of materials should be used. Concrete
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íå âðàõîâóºòüñÿ. Ðîçïîä³ë íàïðóæåíü íåîá-
õ³äíî âèçíà÷àòè äëÿ ïëîù³ ïåðåð³çó áðóòòî
ñòàëåâî¿ ñò³íêè òà ïðèâåäåíèõ ïîëèöü.

in tension should be neglected. The distribution of
the stresses should be determined for the gross
cross-section of the steel web and the effective
flanges.

(5) Äëÿ ïîïåðå÷íèõ ïåðåð³ç³â êëàñ³â 1 ³ 2 ç
ðîçòÿãíóòèìè ñòðèæíÿìè âèêîðèñòàíà â ìåæàõ
ïðèâåäåíî¿ øèðèíè àðìàòóðà ïîâèííà ìàòè
â’ÿçê³ñòü êëàñó Â àáî Ñ (äèâ. EN 1992-1-1, òàá-
ëèöÿ Ñ.1). Äîäàòêîâî äëÿ ïåðåð³çó, äå ãðàíè÷-
íèé ìîìåíò âèçíà÷åíî çã³äíî ç 6.2.1.2, 6.2.1.3
àáî 6.2.1.4, íåîáõ³äíî, ùîá ì³í³ìàëüíà ïëîùà
àðìàòóðè As â ìåæàõ ïðèâåäåíî¿ øèðèíè áå-
òîííî¿ ïîëèö³ çàäîâîëüíÿëà íàñòóïíó âèìîãó:

(5) For cross-sections in Class 1 and 2 with bars
in tension, reinforcement used within the effective
width should have a ductility Class B or C, see
EN 1992-1-1, Table C.1. Additionally for a section
whose resistance moment is determined by
6.2.1.2, 6.2.1.3 or 6.2.1.4, a minimum area of
reinforcement As within the effective width of the
concrete flange should be provided to satisfy the
following condition:

A As s c� � (5.7)
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äå:
Ac – ïðèâåäåíà ïëîùà áåòîííî¿ ïîëèö³;

where:
Ac is the effective area of the concrete flange;

fy – íîì³íàëüíå çíà÷åíí³ ãðàíèö³ òåêó÷îñò³
êîíñòðóêö³éíî¿ ñòàë³, Í/ìì2;

fy is the nominal value of the yield strength of
the structural steel in N/mm2;

fsk – íîðìàòèâíå çíà÷åííÿ ãðàíèö³ òåêó÷îñò³
àðìàòóðè;

fsk is the characteristic yield strength of the rein-
forcement;

fctm – ñåðåäíÿ ì³öí³ñòü áåòîíó íà ðîçòÿã
(EN 1992-1-1, òàáëèöÿ 3.1 àáî 11.3.1);

fctm is the mean tensile strength of the concrete,
see EN1992-1-1, Table 3.1 or 11.3.1;

kc – êîåô³ö³ºíò, íàâåäåíèé ó 7.4.2; kc is a coefficient given in 7.4.2;

	 – äîð³âíþº 1,0 äëÿ ïåðåð³ç³â êëàñó 2 òà 1,1
äëÿ ïåðåð³ç³â êëàñó 1, ó ÿêèõ íåîáõ³äíå óòâî-
ðåííÿ ïëàñòè÷íèõ øàðí³ð³â.

	 is equal to 1,0 for Class 2 cross-sections, and
equal to 1,1 for Class 1 cross-sections at which
plastic hinge rotation is required.

(6) Çâàðí³ ñ³òêè íå âêëþ÷àþòüñÿ ó ïðèâåäåíèé
ïåðåð³ç, çà âèíÿòêîì, êîëè ïîêàçàíî, ùî âîíè
ìàþòü â³äïîâ³äíó â’ÿçê³ñòü (ïëàñòè÷í³ñòü) ï³ñëÿ
çàìîíîë³÷óâàííÿ ó áåòîí äëÿ çàïîá³ãàííÿ
êðèõêîìó ðóéíóâàííþ.

(6) Welded mesh should not be included in the ef-
fective section unless it has been shown to have
sufficient ductility, when built into a concrete slab,
to ensure that it will not fracture.

(7) Ó çàãàëüíîìó ðîçðàõóíêó äëÿ ñòàä³é áóä³â-
íèöòâà íåîáõ³äíî âðàõîâóâàòè êëàñ ñòàëåâèõ
ïðîô³ë³â íà êîæí³é ñòàä³¿.

(7) In global analysis for stages in construction,
account should be taken of the class of the steel
section at the stage considered.

5.5.2 Êëàñèô³êàö³ÿ êîìá³íîâàíèõ ïåðåð³ç³â

áåç áåòîííî¿ îáîëîíêè

5.5.2 Classification of composite sections

without concrete encasement

(1) Ñòàëåâó ñòèñíóòó ïîëèöþ, ðîçêð³ïëåíó â³ä
âòðàòè ñò³éêîñò³ øëÿõîì íàëåæíîãî ç’ºäíàííÿ
çñóâíèìè â’ÿçÿìè ç áåòîííîþ ïîëèöåþ, ìîæíà
â³äíåñòè äî êëàñó 1, ÿêùî êðîê çñóâíèõ ç’ºä-
íàíü â³äïîâ³äàº 6.6.5.5.

(1) A steel compression flange that is restrained
from buckling by effective attachment to a con-
crete flange by shear connectors may be as-
sumed to be in Class 1 if the spacing of
connectors is in accordance with 6.6.5.5.
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(2) Êëàñèô³êàö³þ ðåøòè ñòèñíóòèõ ñòàëåâèõ
ïîëèöü òà ñò³íîê ó êîìá³íîâàíèõ áàëêàõ áåç
áåòîííî¿ îáîëîíêè íåîáõ³äíî çä³éñíþâàòè çã³ä-
íî ç 1993-1-1, òàáëèöÿ 5.2. Äëÿ åëåìåíòà, ùî
íå â³äïîâ³äàº óìîâàì äëÿ êëàñó 3, íåîáõ³äíî
ïðèéìàòè êëàñ 4.

(2) The classification of other steel flanges and
webs in compression in composite beams without
concrete encasement should be in accordance
with EN 1993-1-1, Table 5.2. An element that fails
to satisfy the limits for Class 3 should be taken as
Class 4.

(3) Ïîïåðå÷í³ ïåðåð³çè ç³ ñò³íêàìè êëàñó 3 òà
ïîëèöÿìè êëàñ³â 1 àáî 2 ìîæíà ïðèéìàòè ÿê
ïðèâåäåí³ ïåðåð³çè êëàñó 2 ç ïðèâåäåíîþ
ñò³íêîþ çã³äíî ç EN 1993-1-1, 6.2.2.4.

(3) Cross-sections with webs in Class 3 and
flanges in Classes 1 or 2 may be treated as an ef-
fective cross-section in Class 2 with an effective
web in accordance with EN1993-1-1, 6.2.2.4.

5.5.3 Êëàñèô³êàö³ÿ êîìá³íîâàíèõ ïåðåð³ç³â

ç áåòîííîþ îáîëîíêîþ ó ñïîðóäàõ

5.5.3 Classification of composite sections

for buildings with concrete encasement

(1) Âèñòóïí³ ñòàëåâ³ ïîëèö³ êîìá³íîâàíîãî
ïåðåð³çó ç áåòîííîþ îáîëîíêîþ â³äïîâ³äíî äî
(2) ìîæíà êëàñèô³êóâàòè çã³äíî ç òàáëèöåþ
5.2.

(1) A steel outstand flange of a composite section
with concrete encasement in accordance with (2)
below may be classified in accordance with Table
5.2.

(2) Áåòîííà îáîëîíêà ñò³íêè ïåðåð³çó ïîâèííà
àðìóâàòèñü, ìåõàí³÷íî ç’ºäíóâàòèñü ³ç ñòàëå-
âèì ïåðåð³çîì, çàïîá³ãàòè âòðàò³ ñò³éêîñò³
ñò³íêè òà áóäü-ÿêî¿ ÷àñòèíè ñòèñíóòî¿ ïîëèö³
â íàïðÿìêó ñò³íêè. Ìîæíà ââàæàòè, ùî âèùå-
íàâåäåí³ âèìîãè çàäîâîëüíÿþòüñÿ, ÿêùî:

(2) For a web of a concrete encased section, the
concrete that encases it should be reinforced,
mechanically connected to the steel section, and
capable of preventing buckling of the web and of
any part of the compression flange towards the
web. It may be assumed that the above require-
ments are satisfied if:

à) áåòîííà îáîëîíêà ñò³íêè àðìîâàíà ïîçäîâæ-
í³ìè àðìàòóðíèìè ñòðèæíÿìè òà õîìóòàìè
³/àáî çâàðíèìè ñ³òêàìè;

a) the concrete that encases a web is reinforced
by longitudinal bars and stirrups, and/or welded
mesh,

b) âèêîíóºòüñÿ óìîâà ñòîñîâíî â³äíîøåííÿ
b bc / , íàâåäåíîãî ó òàáëèö³ 5.2;

b) the requirements for the ratio b bc / given in
Table 5.2 are fulfilled,

ñ) áåòîí ì³æ ïîëèöÿìè ïðèêð³ïëåíèé äî ñò³íêè
çã³äíî ç ðèñóíêîì 6.10 ïðèâàðþâàííÿì õîìóò³â
äî ñò³íêè àáî çà äîïîìîãîþ ñòðèæí³â íå ìåíøå

í³æ �6 ìì, âñòàíîâëåíèõ ÷åðåç îòâîðè, ³/àáî
ïðèâàðåíèìè îêðåìèìè õîìóòàìè á³ëüøå í³æ

�10 ìì:

c) the concrete between the flanges is fixed to the
web in accordance with Figure 6.10 by welding
the stirrups to the web or by means of bars of at
least 6 mm diameter through holes and/or studs
with a diameter greater than 10 mm welded to the
web and

Òàáëèöÿ 5.2 – Êëàñèô³êàö³ÿ ñòèñíóòèõ ñòàëåâèõ ïîëèöü äëÿ ÷àñòêîâî îìîíîë³÷åíèõ ïåðåð³ç³â
Table 5.2 – Classification of steel flanges in compression for partially-encased sections

0 8 1 0, ,� �
b

b

c

Ðîçïîä³ë íàïðóæåíü
(ñòèñê äîäàòí³é)
Stress distribution

(compression positive)
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Êëàñ
Class

Òèï
Type

Ãðàíèö³
Limit

1
(1) ïðîêàòíà àáî (2) çâàðåíà

(1) rolled or (2) welded

c t/ � 9


2 c t/ � 14


3 c t/ � 20


d) ïîçäîâæí³é êðîê îêðåìèõ õîìóò³â ç êîæíî¿
ñòîðîíè ñò³íêè àáî âñòàíîâëåíèõ ÷åðåç îòâîðè
ñòðèæí³â íå ïåðåâèùóº 400 ìì. Â³äñòàíü ì³æ
âíóòð³øíüîþ ãðàííþ êîæíî¿ ïîëèö³ ³ íàéáëèæ-
÷èì ðÿäîì êð³ïëåíü äî ñò³íêè íå ïåðåâèùóº
200 ìì. Äëÿ ñòàëåâèõ ïåðåð³ç³â ç ìàêñèìàëü-
íîþ âèñîòîþ íå ìåíøå í³æ 400 ìì ³ äâîìà àáî
á³ëüøå ðÿäàìè êð³ïëåíü õîìóòè ³/àáî ñòðèæí³
÷åðåç îòâîðè ìîæíà çàñòîñîâóâàòè ó øàõî-
âîìó ïîðÿäêó.

d) the longitudinal spacing of the studs on each
side of the web or of the bars through holes is not
greater than 400 mm. The distance between the
inner face of each flange and the nearest row of
fixings to the web is not greater than 200 mm. For
steel sections with a maximum depth of not less
than 400 mm and two or more rows of fixings, a
staggered arrangement of the studs and/or bars
through holes may be used.

(3) Ñòàëåâó ñò³íêó êëàñó 3 ç áåòîííîþ îáî-
ëîíêîþ â³äïîâ³äíî äî âèùåçàçíà÷åíîãî ó (2)
ìîæíà âèðàæàòè ÷åðåç ïðèâåäåíó ñò³íêó òîãî æ
ïåðåð³çó êëàñó 2.

(3) A steel web in Class 3 encased in concrete in
accordance with (2) above may be represented
by an effective web of the same cross-section in
Class 2.

6 ÃÐÀÍÈ×Í² ÑÒÀÍÈ 6 ULTIMATE LIMIT STATES

6.1 Áàëêè 6.1 Beams

6.1.1 Áàëêè äëÿ ñïîðóä 6.1.1 Beams for buildings

(1)Ð Âèçíà÷åííÿ êîìá³íîâàíèõ áàëîê íàâåäåíî
ó 1.5.2. Õàðàêòåðí³ òèïè ïåðåð³ç³â ïîêàçàíî íà
ðèñóíêó 6.1 äëÿ ñóö³ëüíî¿ àáî êîìá³íîâàíî¿
ïëèòè. ×àñòêîâî îìîíîë³÷åí³ áàëêè – öå áàëêè,
ó ÿêèõ ñòàëåâèé ïðîô³ëü îìîíîë³÷åíî çàë³çî-
áåòîíîì ³ çàáåçïå÷åíî çñóâí³ â’ÿç³ ì³æ áåòîíîì
òà ñòàëåâèìè êîìïîíåíòàìè.

(1)P Composite beams are defined in 1.5.2. Typi-
cal types of cross-section are shown in Figure 6.1
with either a solid slab or a composite slab. Par-
tially-encased beams are those in which the web
of the steel section is encased by reinforced con-
crete and shear connection is provided between
the concrete and the steel components.
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(2) Ðîçðàõóíêîâèé îï³ð êîìá³íîâàíîãî ïîïåðå÷-
íîãî ïåðåð³çó ïðè çãèí³ àáî/³ âåðòèêàëüíîìó
çñóâ³ âèçíà÷àºòüñÿ çã³äíî ç 6.2 äëÿ êîìá³íîâà-
íèõ áàëîê ç³ ñòàëåâèìè ïðîô³ëÿìè ³ çà 6.3 – äëÿ
÷àñòêîâî îìîíîë³÷åíèõ êîìá³íîâàíèõ áàëîê.

(2) Design resistances of composite cross-sec-
tions in bending or/and vertical shear should be
determined in accordance with 6.2 for composite
beams with steel sections and 6.3 for partiallyen-
cased composite beams.

(3)Ð Êîìá³íîâàí³ áàëêè íåîáõ³äíî ïåðåâ³ðÿòè
íà:

(3)P Composite beams shall be checked for:

– ì³öí³ñòü êðèòè÷íîãî ïîïåðå÷íîãî ïåðåð³çó
(6.2 ³ 6.3);

– resistance of critical cross-sections (6.2 and
6.3);

– âòðàòó ñò³éêîñò³ â³ä ïîïåðå÷íîãî êðó÷åííÿ
(6.4);

– resistance to lateral-torsional buckling (6.4);

– âòðàòó ñò³éêîñò³ â³ä çñóâó (6.2.2.3) ³ ïîïå-
ðå÷í³ çóñèëëÿ ó ñò³íêàõ (6.5);

– resistance to shear buckling (6.2.2.3) and
transverse forces on webs (6.5);

– ì³öí³ñòü çà ïîçäîâæí³ì çñóâîì (6.6). – resistance to longitudinal shear (6.6).

(4)Ð Êðèòè÷í³ ïîïåðå÷í³ ïåðåð³çè âêëþ÷àþòü: (4)P Critical cross-sections include:
– ïåðåð³çè ç ìàêñèìàëüíèì çãèíàëüíèì ìî-

ìåíòîì;
– sections of maximum bending moment;

– îïîðí³; – supports;
– ïåðåð³çè ³ç çîñåðåäæåíèìè íàâàíòàæåí-

íÿìè àáî ðåàêö³ÿìè;
– sections subjected to concentrated loads or re-

actions;
– ì³ñöÿ ð³çêî¿ çì³íè ïîïåðå÷íèõ ïåðåð³ç³â,

îêð³ì çì³í, ïîâ’ÿçàíèõ ³ç óòâîðåííÿì òð³ùèí
ó áåòîí³.

– places where a sudden change of cross-sec-
tion occurs, other than a change due to crack-
ing of concrete.

(5) Ïîïåðå÷í³ ïåðåð³çè ³ç ð³çêîþ çì³íîþ íåîá-
õ³äíî ðîçãëÿäàòè ÿê êðèòè÷í³, ÿêùî â³äíîøåííÿ
á³ëüøîãî äî ìåíøîãî ìîìåíòó ïåðåâèùóº 1,2.

(5) A cross-section with a sudden change should
be considered as a critical cross-section when the
ratio of the greater to the lesser resistance mo-
ment is greater than 1,2.

(6) Äëÿ ïåðåâ³ðêè ì³öíîñò³ íà ïîçäîâæí³é çñóâ
êðèòè÷íà äîâæèíà âèçíà÷àºòüñÿ ÿê â³äñòàíü
ì³æ äâîìà êðèòè÷íèìè ïåðåð³çàìè. Ïðè òàê³é
ïåðåâ³ðö³ äî êðèòè÷íèõ ïåðåð³ç³â òàêîæ â³äíî-
ñÿòü:

(6) For checking resistance to longitudinal shear,
a critical length consists of a length of the inter-
face between two critical cross-sections. For this
purpose critical cross-sections also include:

– â³ëüí³ ê³íö³ êîíñîëåé; – free ends of cantilevers;
– äëÿ åëåìåíò³â ³ç çì³ííèì ïåðåð³çîì ñë³ä

äîòðèìóâàòèñü óìîâè, ùî â³äíîøåííÿ ì³æ
íàéá³ëüøèì òà íàéìåíøèì ïëàñòè÷íèìè
ìîìåíòàìè (ïðè çãèí³ ó òîìó æ íàïðÿì³) äëÿ
áóäü-ÿêî¿ ïàðè ïðèëåãëèõ ïåðåð³ç³â íå ïå-
ðåâèùóº 1,5.

– in tapering members, sections so chosen
that the ratio of the greater to the lesser plastic
resistance moments (under flexural bending of
the same direction) for any pair of adjacent
cross-sections does not exceed 1,5.

(7)Ð Ïîíÿòòÿ "ïîâíå ç’ºäíàííÿ íà çñóâ" òà
"÷àñòêîâå ç’ºäíàííÿ íà çñóâ" ìîæíà çàñòîñî-
âóâàòè ò³ëüêè äëÿ áàëîê, ó ÿêèõ çàñòîñîâóºòüñÿ
òåîð³ÿ ïëàñòè÷íîñò³ ïðè âèçíà÷åíí³ ì³öíîñò³
êðèòè÷íèõ ïåðåð³ç³â íà çãèí.

(7)P The concepts "full shear connection" and
"partial shear connection" are applicable only to
beams in which plastic theory is used for calculat-
ing bending resistances of critical cross-sections.

Ïðîëüîòè áàëêè àáî êîíñîëü ìàþòü ïîâíå
ç’ºäíàííÿ íà çñóâ, ÿêùî çá³ëüøåííÿ ê³ëüêîñò³
çñóâíèõ ç’ºäíàíü íå ï³äâèùóº ðîçðàõóíêîâî¿
íåñó÷î¿ çäàòíîñò³ åëåìåíòà íà çãèí. Ó ³íøîìó
ðàç³ ç’ºäíàííÿ íà çñóâ º ÷àñòêîâèì.

A span of a beam, or a cantilever, has full shear
connection when increase in the number of shear
connectors would not increase the design bend-
ing resistance of the member. Otherwise, the
shear connection is partial.

Ïðèì³òêà. Îáìåæåííÿ äëÿ çàñòîñóâàííÿ ÷àñòêî-
âîãî ç’ºäíàííÿ íà çñóâ íàâåäåí³ ó 6.6.1.2.

Note: Limits to the use of partial shear connection are
given in 6.6.1.2.
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6.1.2 Ïðèâåäåíà øèðèíà äëÿ ïåðåâ³ðêè

ïîïåðå÷íèõ ïåðåð³ç³â

6.1.2 Effective width for verification

of cross-sections

(1) Ïðèâåäåíó øèðèíó áåòîííî¿ ïîëèö³ äëÿ
ïåðåâ³ðêè ïîïåðå÷íîãî ïåðåð³çó íåîáõ³äíî âè-
çíà÷àòè çã³äíî ç 5.4.1.2 ç óðàõóâàííÿì ðîçïî-
ä³ëó ïðèâåäåíî¿ øèðèíè ó çîíàõ ì³æ îïîðàìè
³ ñåðåäèíîþ ïðîëüîòó.

(1) The effective width of the concrete flange for
verification of cross-sections should be deter-
mined in accordance with 5.4.1.2 taking into ac-
count the distribution of effective width between
supports and mid-span regions.

(2) Ó ÿêîñò³ ñïðîùåííÿ äëÿ áóä³âåëü ìîæíà
ïðèéìàòè ïîñò³éíó ïðèâåäåíó øèðèíó ïîëèö³ ó
çîíàõ êîæíîãî ïðîëüîòó ³ç ïðîãèíîì ïðè çãèí³.
Öå çíà÷åííÿ ìîæíà ïðèéìàòè ÿê âåëè÷èíó beff,1
ó ñåðåäèí³ ïðîëüîòó. Òàêà æ óìîâà ñòîñóºòüñÿ
çîí ³ç âèãèíîì ïðè çãèí³ ïî îáèäâ³ ñòîðîíè
ïðîì³æíî¿ îïîðè. Öå çíà÷åííÿ ìîæíà ïðèé-
ìàòè ÿê âåëè÷èíó beff,2 á³ëÿ â³äïîâ³äíî¿ îïîðè.

(2) As a simplification for buildings, a constant ef-
fective width may be assumed over the whole re-
gion in sagging bending of each span. This value
may be taken as the value beff,1 at mid-span. The
same assumption applies over the whole region in
hogging bending on both sides of an intermediate
support. This value may be taken as the value
beff,2 at the relevant support.

6.2 Ì³öí³ñòü ïîïåðå÷íèõ ïåðåð³ç³â áàëîê 6.2 Resistances of cross-sections of beams

6.2.1 Ì³öí³ñòü íà çãèí 6.2.1 Bending resistance

6.2.1.1 Çàãàëüí³ ïîëîæåííÿ 6.2.1.1 General

(1)Ð Ðîçðàõóíêîâó ì³öí³ñòü íà çãèí íåîáõ³äíî
âèçíà÷àòè çà äîïîìîãîþ ïðóæíî-ïëàñòè÷íî¿
òåîð³¿ ò³ëüêè ó âèïàäêàõ ïðèâåäåíèõ êîìá³íî-
âàíèõ ïåðåð³ç³â êëàñ³â 1 àáî 2 ³ ÿêùî íå çàñòî-
ñîâóºòüñÿ ïîïåðåäíº íàïðóæåííÿ ïó÷êàìè.

(1)P The design bending resistance shall be de-
termined by rigid-plastic theory only where the ef-
fective composite cross-section is in Class 1 or
Class 2 and where pre-stressing by tendons is not
used.

(2) Ïðóæíèé ðîçðàõóíîê ³ íåë³í³éíà òåîð³ÿ ìîæå
çàñòîñîâóâàòèñü äëÿ âèçíà÷åííÿ ì³öíîñò³ íà
çãèí ïîïåðå÷íèõ ïåðåð³ç³â áóäü-ÿêîãî êëàñó.

(2) Elastic analysis and non-linear theory for
bending resistance may be applied to cross-sec-
tions of any class.

(3) Äëÿ ïðóæíîãî ðîçðàõóíêó ³ íåë³í³éíî¿ òåîð³¿
ìîæíà ïðèïóñêàòè, ùî êîìá³íîâàíèé ïîïåðå÷-
íèé ïåðåð³ç çàëèøàºòüñÿ ïëîñêèì, ÿêùî çñóâí³
ç’ºäíàííÿ òà ïîïåðå÷íå àðìóâàííÿ çàïðîåêòî-
âàíî çã³äíî ç 6.6, ç óðàõóâàííÿì â³äïîâ³äíîãî
ðîçïîä³ëó ðîçðàõóíêîâèõ çóñèëü ïîçäîâæíüîãî
çñóâó.

(3) For elastic analysis and non-linear theory it
may be assumed that the composite cross-sec-
tion remains plane if the shear connection and the
transverse reinforcement are designed in accor-
dance with 6.6, considering appropriate distribu-
tions of design longitudinal shear force.

(4) Ì³öí³ñòþ áåòîíó íà ðîçòÿã íåõòóþòü. (4)P The tensile strength of concrete shall be ne-
glected.

(5) ßêùî ñòàëåâèé ïðîô³ëü êîìá³íîâàíîãî
åëåìåíòà âèãèíàºòüñÿ ó ïëàí³, òî íåîáõ³äíî
âðàõîâóâàòè âïëèâè êðèâèçíè.

(5) Where the steel section of a composite mem-
ber is curved in plan, the effects of curvature
should be taken into account.

6.2.1.2 Íåñó÷à çäàòí³ñòü êîìá³íîâàíîãî

ïîïåðå÷íîãî ïåðåð³çó çà ïëàñòè÷íèì

ìîìåíòîì Ìpl,Rd

6.2.1.2 Plastic resistance moment Ìpl,Rd of

a composite cross-section

(1) Ïðè âèçíà÷åíí³ Ìpl,Rd ïðèéìàþòüñÿ íàñ-
òóïí³ óìîâè:

(1) The following assumptions should be made in
the calculation of Ìpl,Rd:

à) ì³æ êîíñòðóêö³éíîþ ñòàëëþ, àðìàòóðîþ òà
áåòîíîì º ïîâíà âçàºìîä³ÿ:

a) there is full interaction between structural steel,
reinforcement, and concrete;

b) íàïðóæåííÿ ó ïðèâåäåí³é ïëîù³ êîíñòðóêö³é-
íîãî ñòàëåâîãî åëåìåíòà äîñÿãàº ðîçðàõóíêî-
âîãî îïîðó òåêó÷îñò³ fyd ïðè ðîçòÿãó àáî ñòèñêó;

b) the effective area of the structural steel mem-
ber is stressed to its design yield strength fyd in
tension or compression;
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ñ) íàïðóæåííÿ ó ïðèâåäåíèõ ïëîùàõ ïîçäîâæ-
íüî¿ àðìàòóðè ïðè ðîçòÿãó ³ ñòèñêó äîñÿãàþòü
ðîçðàõóíêîâîãî îïîðó òåêó÷îñò³ fsd . Â³äïîâ³äíî
àðìàòóðîþ ïðè ñòèñêó ó áåòîí³ ïëèòè ìîæíà
çíåõòóâàòè;

c) the effective areas of longitudinal reinforce-
ment in tension and in compression are stressed
to their design yield strength fsd in tension or com-
pression. Alternatively, rein-forcement in com-
pression in a concrete slab may be neglected;

d) íàïðóæåííÿ ó ïðèâåäåí³é ïëîù³ áåòîíó ïðè
ñòèñêó, ùî äîñÿãàþòü 0,85 fcd, º ïîñò³éíèìè ïî
âñ³é âèñîò³ ì³æ ïëàñòè÷íîþ íåéòðàëüíîþ â³ññþ
³ íàéá³ëüø ñòèñíóòîþ ô³áðîþ áåòîíó, äå fcd –
ðîçðàõóíêîâà öèë³íäðè÷íà ì³öí³ñòü áåòîíó.

Õàðàêòåðí³ ðîçïîä³ëè ïëàñòè÷íèõ íàïðóæåíü
ïîêàçàí³ íà ðèñóíêó 6.2.

d) the effective area of concrete in compression
resists a stress of 0,85 fcd , constant over the
whole depth between the plastic neutral axis and
the most compressed fibre of the concrete, where
fcd is the design cylinder compressive strength of
concrete.
Typical plastic stress distributions are shown in
Figure 6.2.

(2) Äëÿ ïîïåðå÷íèõ ïåðåð³ç³â ç êîíñòðóêö³éíî¿
ñòàë³ êëàñ³â S420 àáî S460, ÿêùî â³äñòàíü xpl

ì³æ ïëàñòè÷íîþ íåéòðàëüíîþ â³ññþ òà êðàé-
íüîþ ñòèñíóòîþ ô³áðîþ áåòîííî¿ ïëèòè ïåðå-
âèùóº 15 % çàãàëüíî¿ âèñîòè h åëåìåíòà, òî
ãðàíè÷íèé ðîçðàõóíêîâèé ìîìåíò MRd ñë³ä
ïðèéìàòè ÿê �Mpl,Rd , äå � – çíèæóâàëüíèé

(2) For composite cross-sections with structural
steel grade S420 or S460, where the distance xpl

between the plastic neutral axis and the extreme
fibre of the concrete slab in compression exceeds
15 % of the overall depth h of the member, the
design resistance moment MRd should be taken
as �Mpl,Rd where � is the reduction factor given

êîåô³ö³ºíò, ïîêàçàíèé íà ðèñóíêó 6.3. Äëÿ
çíà÷åíü x hpl / âèùå í³æ 0,4 ì³öí³ñòü íà çãèí
íåîáõ³äíî âèçíà÷àòè çà 6.2.1.4 àáî 6.2.1.5.

in Figure 6.3. For values of x hpl / greater than 0,4
the resistance to bending should be determined
from 6.2.1.4 or 6.2.1.5.
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Ðèñóíîê 6.2 – Ïðèêëàäè ðîçïîä³ëó ïëàñòè÷íèõ íàïðóæåíü ó êîìá³íîâàíèõ áàëêàõ ³ç ñóö³ëüíèìè
ïëèòàìè òà ïîâíèì ç’ºäíàííÿì íà çñóâ ïðè çãèí³ ç ïðîãèíîì ³ âèãèíîì

Figure 6.2 – Examples of plastic stress distributions for a composite beam with a solid slab
and full shear connection in sagging and hogging bending
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(3) ßêùî çàñòîñîâóºòüñÿ òåîð³ÿ ïëàñòè÷íîñò³
ïðè ðîçòÿãíóò³é àðìàòóð³, òî öÿ àðìàòóðà
ïîâèííà â³äïîâ³äàòè 5.5.1(5).

(3) Where plastic theory is used and reinforce-
ment is in tension, that reinforcement should be in
accordance with 5.5.1(5).

(4) Ïðè ðîçðàõóíêó åëåìåíò³â áóä³âåëü ñòèñ-
íóò³ ïðîôíàñòèëè íå âðàõîâóþòüñÿ.

(4)P For buildings, profiled steel sheeting in com-
pression shall be neglected.

(5) Äëÿ áóä³âåëü ââàæàºòüñÿ, ùî áóäü-ÿê³ ðîç-
òÿãíóò³ ïðîôíàñòèëè, ÿê³ âêëþ÷åí³ ó ïðèâåäå-
íèé ïåðåð³ç, äîñÿãàþòü íàïðóæåíü ðîçðàõóí-
êîâî¿ ãðàíèö³ òåêó÷îñò³ fyp,d .

(5) For buildings, any profiled steel sheeting in
tension included within the effective section
should be assumed to be stressed to its design
yield strength fyp,d .

6.2.1.3 Íåñó÷à çäàòí³ñòü ïîïåðå÷íîãî

ïåðåð³çó ç ÷àñòêîâèì çñóâíèì

ç’ºäíàííÿì çà ïëàñòè÷íèì ìîìåíòîì

6.2.1.3 Plastic resistance moment of sections

with partial shear connection in buildings

(1) Ó çîíàõ ïðîãèíó â³ä çãèíó ó êîìá³íîâàíèõ
áàëêàõ áóä³âåëü ìîæå çàñòîñîâóâàòèñü ÷àñò-
êîâå ç’ºäíàííÿ íà çñóâ çã³äíî ç 6.6.1 ³ 6.6.2.

(1) In regions of sagging bending, partial shear
connection in accordance with 6.6.1 and 6.6.2.2
may be used in composite beams for buildings.

(2) ßêùî íå âèçíà÷åíî ³íøå, íåñó÷à çäàòí³ñòü
çà ïëàñòè÷íèì ìîìåíòîì ïðè ïðîãèí³ ïîâèííà
âèçíà÷àòèñü çã³äíî ç 6.2.1.2 ³ç çàáåçïå÷åííÿì
íåîáõ³äíîãî ç’ºäíàííÿ íà çñóâ äëÿ äîñÿãíåííÿ
òåêó÷îñò³ â ðîçòÿãíóò³é àðìàòóð³.

(2) Unless otherwise verified, the plastic resis-
tance moment in hogging bending should be
determined in accordance with 6.2.1.2 and appro-
priate shear connection should be provided to
ensure yielding of reinforcement in tension.

(3) ßêùî çàñòîñîâóþòüñÿ ïëàñòè÷í³ çñóâí³ ç’ºä-
íàííÿ, ãðàíè÷íèé ìîìåíò MRd ó êðèòè÷íîìó
ïåðåð³ç³ áàëêè ìîæíà âèçíà÷àòè çà ïðóæíî-
ïëàñòè÷íîþ òåîð³ºþ çã³äíî ç 6.2.1.2, çà âèíÿò-
êîì âèïàäê³â, êîëè íåîáõ³äíî âèêîðèñòîâóâàòè
çìåíøåíå çíà÷åííÿ ñòèñêàëüíî¿ ñèëè ó áåòîí-
í³é ïîëèö³ Nc çàì³ñòü ñèëè Ncf , íàâåäåíî¿ ó
6.2.1.2(1)d). Â³äíîøåííÿ � � N Nc cf/ – öå ñòó-
ï³íü ç’ºäíàííÿ íà çñóâ. Ïîëîæåííÿ ïëàñòè÷íî¿
íåéòðàëüíî¿ îñ³ ó ïëèò³ ïîâèííî âèçíà÷àòèñü
çà íîâîþ ñèëîþ Nc (ðèñóíîê 6.4). Ó ïåðåð³ç³
ñòàëåâîãî ïðîô³ëþ º äðóãà ïëàñòè÷íà íåé-
òðàëüíà â³ñü, ÿêó òðåáà âèêîðèñòîâóâàòè äëÿ
êëàñèô³êàö³¿ ñò³íêè.

(3) Where ductile shear connectors are used, the
resistance moment of the critical cross-section of
the beam MRd may be calculated by means of
rigid plastic theory in accordance with 6.2.1.2, ex-
cept that a reduced value of the compressive
force in the concrete flange Nc should be used in
place of the force Ncf given by 6.2.1.2(1)(d). The
ratio � � N Nc cf/ is the degree of shear connec-
tion. The location of the plastic neutral axis in the
slab should be determined by the new force Nc ,
see Figure 6.4. There is a second plastic neutral
axis within the steel section, which should be
used for the classification of the web.

M M M M
N

N
Rd p a Rd p Rd p a Rd

c

cf

� � �l l l, , , , ,( ) . (6.1)
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Ðèñóíîê 6.3 – Çíèæóâàëüíèé êîåô³ö³ºíò � äëÿ Mpl,Rd

Figure 6.3 – Reduction factor � for Mpl,Rd
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(4) Çàëåæí³ñòü MRd ³ Nc ó (3) ÿê³ñíî ïîêàçóº
âèïóêëà êðèâà ÀÂÑ íà ðèñóíêó 6.5, äå Mp a Rdl, , ³
Mp Rdl, – â³äïîâ³äíî ãðàíè÷í³ ïëàñòè÷í³ îïîðè
ïðè ïðîãèí³ îêðåìî êîíñòðóêö³éíîãî ñòàëåâîãî
ïðîô³ëþ òà êîìá³íîâàíîãî ïåðåð³çó ç ïîâíèì
ç’ºäíàííÿì íà çñóâ.

(4) The relation between MRd and Nc in (3) is
qualitatively given by the convex curve ABC in
Figure 6.5 where Mp a Rdl, , and Mp Rdl, are the
design plastic resistances to sagging bending
of the structural steel section alone, and of the
composite section with full shear connection,
respectively.

(5) Äëÿ íàâåäåíîãî ó (3) ìåòîäó âåëè÷èíó MRd

ìîæíà âèçíà÷èòè êîíñåðâàòèâíî, çàñòîñî-
âóþ÷è ïðÿìó ë³í³þ ÀÑ íà ðèñóíêó 6.5:

(5) For the method given in (3), a conservative
value of MRd may be determined by the straight
line AC in Figure 6.5:
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Ðèñóíîê 6.4 – Ðîçïîä³ë ïëàñòè÷íèõ íàïðóæåíü ïðè ïðîãèí³ ç ÷àñòêîâèì ç’ºäíàííÿì íà çñóâ
Figure 6.4 – Plastic stress distribution under sagging bending for partial shear connection

Ïîçíàêè:
1 – òåîð³ÿ ïëàñòè÷íîñò³;
2 – ñïðîùåíèé ìåòîä

Key:
1 – plastic theory;
2 – simplified method

Ðèñóíîê 6.5 – Çâ’ÿçîê ì³æ MRd ³ Nc (äëÿ ïëàñòè÷íèõ çñóâíèõ ç’ºäíàíü)
Figure 6.5 – Relation between MRd and Nc (for ductile shear connectors)
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6.2.1.4 Íåë³í³éíèé îï³ð çãèíó 6.2.1.4 Non-linear resistance to bending

(1)Ð Ïðè âèçíà÷åíí³ ì³öíîñò³ êîìá³íîâàíîãî
ïåðåð³çó íà çãèí ç âèêîðèñòàííÿì íåë³í³éíî¿
òåîð³¿ íåîáõ³äíî âðàõîâóâàòè çàëåæíîñò³ íà-
ïðóæåííÿ-äåôîðìàö³¿ äëÿ ìàòåð³àë³â.

(1)P Where the bending resistance of a com-
posite cross-section is determined by non-linear
theory, the stress-strain relationships of the ma-
terials shall be taken into account.

(2) Ïðèïóñêàºòüñÿ, ùî êîìá³íîâàí³ ïîïåðå÷í³
ïåðåð³çè çàëèøàþòüñÿ ïëîñêèìè ³ äåôîðìàö³¿
ó çàùåìëåí³é àðìàòóð³, ÿê ïðè ðîçòÿãó òàê ³
ñòèñêó, îäíàêîâ³ ç ñåðåäí³ìè äåôîðìàö³ÿìè
îòî÷óþ÷îãî ¿¿ áåòîíó.

(2) It should be assumed that the composite
cross-section remains plane and that the strain in
bonded reinforcement, whether in tension or com-
pression, is the same as the mean strain in the
surrounding concrete.

(3) Íàïðóæåííÿ ó áåòîí³ ïðè ñòèñêàíí³ íåîá-
õ³äíî îòðèìóâàòè çà êðèâîþ íàïðóæåííÿ-äå-
ôîðìàö³¿, íàâåäåíîþ â EN 1992-1-1, 3.1.7.

(3) The stresses in the concrete in compression
should be derived from the stress-strain curves
given in EN 1992-1-1, 3.1.7.

(4) Íàïðóæåííÿ â àðìàòóð³ íåîáõ³äíî îòðèìó-
âàòè çà á³ë³í³éíîþ ä³àãðàìîþ, íàâåäåíîþ â
EN 1992-1-1, 3.2.7.

(4) The stresses in the reinforcement should
be derived from the bi-linear diagrams given in
EN 1992-1-1, 3.2.7.

(5) Íàïðóæåííÿ ó êîíñòðóêö³éí³é ñòàë³ ïðè ñòèñêó
àáî ðîçòÿãó íåîáõ³äíî îòðèìóâàòè çà á³ë³í³é-
íîþ ä³àãðàìîþ, íàâåäåíîþ â EN 1993-1-1,
5.4.3(4), ³ ïðè âðàõóâàíí³ âïëèâ³â ìåòîäó áó-
ä³âíèöòâà (íàïðèêëàä, ç ï³äïîðêàìè àáî áåç
ï³äïèðàííÿ).

(5) The stresses in structural steel in compression
or tension should be derived from the bi-linear di-
agram given in EN 1993-1-1, 5.4.3(4) and should
take account of the effects of the method of con-
struction (e.g. propped or un-propped).

(6) Äëÿ êîìá³íîâàíèõ ïåðåð³ç³â êëàñ³â 1 ³ 2 ³ç
ñòèñíóòîþ áåòîííîþ ïîëèöåþ íåë³í³éíà ì³ö-
í³ñòü íà çãèí MRd ìîæå âèçíà÷àòèñü ÿê ôóíêö³ÿ
çóñèëü ñòèñêó ó áåòîí³ Nc ç âèêîðèñòàííÿì
ñïðîùåíèõ âèðàç³â (6.2) ³ (6.3), ÿê ïîêàçàíî íà
ðèñóíêó 6.6:

(6) For Class 1 and Class 2 composite cross-
sections with the concrete flange in compression,
the non-linear resistance to bending MRd may be
determined as a function of the compressive force
in the concrete Nc using the simpliied expressions
(6.2) and (6.3), as shown in Figure 6.6:

ïðè N Nc c e� � , l for N Nc c e� � , l

M M M M
N

N
Rd e ,Ed e ,Rd a Ed

c

c e

� � �l l

l

( ),
,

; (6.2)

ïðè N N Nc e c c f, ,l � � for N N Nc e c c f, ,l � �

M M M M
N N

N N
Rd e ,Ed p ,Rd e ,Rd

c c e

cf c e

� � �
�

�
l l l

l

l

( )
,

,
, (6.3)

ïðèéìàþ÷è: with:

M M k Me ,Ed a Ed c Edl � �, , , (6.4)

äå:
Ma,Ed – ðîçðàõóíêîâèé çãèíàëüíèé ìîìåíò,
ïðèêëàäåíèé äî ïåðåð³çó êîíñòðóêö³éíîãî ñòà-
ëåâîãî ïðîô³ëþ äî íàáóòòÿ êîìá³íîâàíîãî
õàðàêòåðó ðîáîòè;

where:
Ma,Ed is the design bending moment applied
to the structural steel section before composite
behaviour;

Mc,Ed – ÷àñòèíà ðîçðàõóíêîâîãî çãèíàëüíîãî
ìîìåíòó, ïðèêëàäåíà äî êîìá³íîâàíîãî ïåðå-
ð³çó;

Mc,Ed is the part of the design bending moment
applied to the composite section;
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k – íàéìåíøèé êîåô³ö³ºíò, çà ÿêîãî äîñÿãà-
ºòüñÿ ãðàíè÷íå íàïðóæåííÿ çà 6.2.1.5(2); ÿêùî
òèì÷àñîâå ï³äïèðàííÿ íå âèêîðèñòîâóºòüñÿ
ïðè áóä³âíèöòâ³, òî íåîáõ³äíî âðàõîâóâàòè
ïîñëiäîâí³ñòü çâåäåííÿ;

k is the lowest factor such that a stress limit
in 6.2.1.5(2) is reached; where un-propped con-
struction is used, the sequence of construction
should be taken into account;

Nc,el
– çóñèëëÿ ñòèñêó ó áåòîíí³é ïîëö³, ÿêå

â³äïîâ³äàº Mel,Rd .
Nc,el

is the compressive force in the concrete
flange corresponding to moment Mel,Rd .

ßêùî äëÿ ïîïåðå÷íèõ ïåðåð³ç³â çàñòîñîâóºòü-
ñÿ 6.2.1.2 (2), òî ó ôîðìóë³ (6.3) òà íà ðèñóíêó
6.6 çàì³ñòü Mpl,Rd íåîáõ³äíî âèêîðèñòîâóâàòè
�Mpl,Rd .

For cross sections where 6.2.1.2 (2) applies,
in expression (6.3) and in Figure 6.6 instead of
Mpl,Rd the reduced value�Mpl,Rd should be used.

(7) Äëÿ áóä³âåëü Mel,Rd ìîæíà âèçíà÷àòè ñïðî-
ùåíî ³ç çàñòîñóâàííÿì 5.4.2.2(11).

(7) For buildings, the determination of Mel,Rd

may be simplified using 5.4.2.2(11).

6.2.1.5 Ïðóæíèé îï³ð çãèíó 6.2.1.5 Elastic resistance to bending

(1) Âèçíà÷åííÿ íàïðóæåíü ïîâèííî âèêîíóâà-
òèñü çà òåîð³ºþ ïðóæíîñò³, çàñòîñîâóþ÷è ïðè-
âåäåíó øèðèíó áåòîííî¿ ïîëèö³ çã³äíî ç 6.1.2.
Äëÿ ïîïåðå÷íèõ ïåðåð³ç³â êëàñó 4 ïðèâåäåíèé
ïåðåð³ç êîíñòðóêòèâíîãî ñòàëåâîãî ïðîô³ëþ
íåîáõ³äíî âèçíà÷àòè çã³äíî ç EN 1993-1-5, 4.3.

(1) Stresses should be calculated by elastic
theory, using an effective width of the concrete
flange in accordance with 6.1.2. For cross-sec-
tions in Class 4, the effective structural steel
section should be determined in accordance with
EN 1993-1-5, 4.3.

(2) Ïðè îá÷èñëåíí³ ïðóæíîãî îïîðó çãèíó íà
îñíîâ³ ïðèâåäåíîãî ïîïåðå÷íîãî ïåðåð³çó
íåîáõ³äíî ïðèéìàòè íàñòóïí³ ãðàíè÷í³ íàïðó-
æåííÿ:

(2) In the calculation of the elastic resistance
to bending based on the effective cross-section,
the limiting stresses should be taken as:

– fcd ó áåòîí³ ïðè ñòèñêó; – fcd in concrete in compression;
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Ïîçíàêè:
1 – ç ï³äïèðàííÿì ïðè çâåäåíí³;
2 – áåç ï³äïèðàííÿ

Key:
1 – propped construction;
2 – unpropped construction

Ðèñóíîê 6.6 – Ñïðîùåíà çàëåæí³ñòü ì³æ MRd ³ Nc äëÿ ïåðåð³ç³â ³ç ñòèñíóòîþ áåòîííîþ ïëèòîþ
Figure 6.6 – Simplified relationship between MRd and Nc for sections with the concrete slab

in compression
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– fyd ó êîíñòðóêö³éí³é ñòàë³ ïðè ðîçòÿãó àáî
ñòèñêó;

– fyd in structural steel in tension or compres-
sion;

– fsd â àðìàòóð³ ïðè ðîçòÿãó àáî ñòèñêó.
ßê àëüòåðíàòèâà àðìàòóðîþ ó ñòèñíóòîìó
áåòîí³ ïëèòè ìîæíà çíåõòóâàòè.

– fsd in reinforcement in tension or compression.
Alternatively, reinforcement in compression in
a concrete slab may be neglected.

(3)Ð Íàïðóæåííÿ, ùî âèíèêàþòü îêðåìî ó ñòà-
ëåâîìó êàðêàñ³, ïîâèíí³ äîäàâàòèñü äî íàïðó-
æåíü âíàñë³äîê ä³é íà êîìá³íîâàíèé åëåìåíò.

(3)P Stresses due to actions on the structural
steelwork alone shall be added to stresses due to
actions on the composite member.

(4) ßêùî íå âèêîðèñòîâóºòüñÿ á³ëüø òî÷íèé
ìåòîä, òî âïëèâ ïîâçó÷îñò³ íåîáõ³äíî âðàõîâó-
âàòè øëÿõîì çàñòîñóâàííÿ â³äíîøåííÿ ìîäó-
ë³â çã³äíî ç 5.4.2.2.

(4) Unless a more precise method is used, the
effect of creep should be taken into account by
use of a modular ratio according to 5.4.2.2.

(5) Äëÿ ïåðåð³ç³â ³ç ðîçòÿãíóòèì áåòîíîì àáî
çà óìîâè âèíèêíåííÿ òð³ùèí íàïðóæåííÿìè
â³ä âïëèâ³â ïî÷àòêîâî¿ óñàäêè (³çîñòàòè÷íî¿)
ìîæíà çíåõòóâàòè.

(5) In cross-sections with concrete in tension and
assumed to be cracked, the stresses due to pri-
mary (isostatic) effects of shrinkage may be ne-
glected.

6.2.2 Îï³ð âåðòèêàëüíîìó çñóâó 6.2.2 Resistance to vertical shear

6.2.2.1 Ñôåðà 6.2.2.1 Scope

(1) Ïîëîæåííÿ 6.2.2 çàñòîñîâóºòüñÿ äëÿ êîì-
á³íîâàíèõ áàëîê ³ç ïðîêàòíèìè àáî çâàðíèìè
ñòàëåâèìè ïðîô³ëÿìè ç³ ñò³íêîþ, ÿêà ìîæå
ìàòè åëåìåíòè æîðñòêîñò³.

(1) Clause 6.2.2 applies to composite beams with
a rolled or welded structural steel section with a
solid web, which may be stiffened.

6.2.2.2 Ïëàñòè÷íèé îï³ð âåðòèêàëüíîìó

çñóâó

6.2.2.2 Plastic resistance to vertical shear

(1) Îï³ð âåðòèêàëüíîìó çñóâó Vpl,Rd ïîâèíåí
ïðèéìàòèñü ÿê îï³ð êîíñòðóêòèâíîãî ñòàëåâîãî
ïðîô³ëþ Vpl,a,Rd , ÿêùî íå áóëà âèçíà÷åíà âå-
ëè÷èíà âíåñêó çàë³çîáåòîííî¿ ÷àñòèíè áàëêè.

(1) The resistance to vertical shear Vpl,Rd should
be taken as the resistance of the structural steel
section Vpl,a,Rd unless the value for a contribution
from the reinforced concrete part of the beam has
been established.

(2) Ðîçðàõóíêîâèé ïëàñòè÷íèé îï³ð çñóâó
Vpl,a,Rd êîíñòðóêö³éíîãî ñòàëåâîãî ïðîô³ëþ ïî-
âèíåí âèçíà÷àòèñü çã³äíî ç EN 1993-1-1, 6.2.6.

(2) The design plastic shear resistance Vpl,a,Rd

of the structural steel section should be deter-
mined in accordance with EN 1993-1-1, 6.2.6.

6.2.2.3 Îï³ð ïîçäîâæíüîìó çãèíó ïðè çñóâ³ 6.2.2.3 Shear buckling resistance

(1) Îï³ð ïîçäîâæíüîìó çãèíó ïðè çñóâ³ Vb,Rd

íåçàìîíîë³÷åíî¿ ñòàëåâî¿ ñò³íêè ïîâèíåí âè-
çíà÷àòèñü çã³äíî ç EN 1993-1-5, 5.

(1) The shear buckling resistance Vb,Rd of an
uncased steel web should be determined in ac-
cordance with EN 1993-1-5, 5.

(2) Âíåñîê áåòîííî¿ ïëèòè íå âðàõîâóºòüñÿ,
îêð³ì âèïàäê³â, êîëè çàñòîñîâóºòüñÿ á³ëüø
òî÷íèé ìåòîä í³æ ó EN 1993-1-5, 5, ³ ç’ºäíàííÿ
íà çñóâ ðîçðàõîâàíî íà ñïðèéíÿòòÿ â³äïîâ³äíî¿
âåðòèêàëüíî¿ ñèëè.

(2) No account should be taken of a contribution
from the concrete slab, unless a more precise
method than the one of EN 1993-1-5, 5 is used
and unless the shear connection is designed for
the relevant vertical force.

6.2.2.4 Çãèí ³ âåðòèêàëüíèé çñóâ 6.2.2.4 Bending and vertical shear

(1) ßêùî âåðòèêàëüíå çóñèëëÿ çñóâó VEd ïå-
ðåâèùóº ïîëîâèíó îïîðó çñóâó VRd , âèðàæå-
íîãî ÷åðåç Vpl,Rd ó 6.2.2.2 àáî Vb,Rd ó 6.2.2.3,
çàëåæíî ùî ìåíøå, òî íåîáõ³äíî âðàõîâóâàòè
éîãî âïëèâ íà îï³ð çà ìîìåíòîì.

(1) Where the vertical shear force VEd exceeds
half the shear resistance VRd given by Vpl,Rd

in 6.2.2.2 or Vb,Rd in 6.2.2.3, whichever is the
smaller, allowance should be made for its effect
on the resistance moment.
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(2) Äëÿ ïîïåðå÷íèõ ïåðåð³ç³â êëàñ³â 1 àáî 2
âïëèâ âåðòèêàëüíîãî çñóâó íà îï³ð çãèíó
ìîæíà âðàõîâóâàòè øëÿõîì çíèæåííÿ ðîçðà-
õóíêîâîãî îïîðó ñòàë³ ( )1� � fyd ó çîí³ çñóâó, ÿê
ïîêàçàíî íà ðèñóíêó 6.7, äå:

(2) For cross-sections in Class 1 or 2, the influ-
ence of the vertical shear on the resistance to
bending may be taken into account by a reduced
design steel strength ( )1� � fyd in the shear area
as shown in Figure 6.7 where:

� �� � �2 1
2

V VEd p Rdl, (6.5)

à VRd – â³äïîâ³äíèé îï³ð âåðòèêàëüíîìó çñóâó,
âèçíà÷åíèé çã³äíî ç 6.2.2.2 àáî 6.2.2.3.

and VRd is the appropriate resistance to vertical
shear, determined in accordance with 6.2.2.2 or
6.2.2.3.

(3) Äëÿ ïîïåðå÷íèõ ïåðåð³ç³â êëàñ³â 3 ³ 4 çàñòî-
ñîâóºòüñÿ EN 1993-1-5, 7.1 ³ç âèêîðèñòàííÿì
âèçíà÷åíèõ íàïðóæåíü äëÿ êîìá³íîâàíîãî ïå-
ðåð³çó.

(3) For cross-sections in Class 3 and 4,
EN 1993-1-5, 7.1 is applicable using the calcu-
lated stresses of the composite section.

6.3 Îï³ð ïîïåðå÷íèõ ïåðåð³ç³â áàëîê ñïîðóä
ïðè ÷àñòêîâîìó çàìîíîë³÷óâàíí³

6.3 Resistance of cross-sections of beams
for buildings with partial encasement

6.3.1 Ñôåðà 6.3.1 Scope

(1) Âèçíà÷åííÿ ÷àñòêîâî îìîíîë³÷åíèõ áàëîê
íàäàíî ó 6.1.1(1). Çàë³çîáåòîííà àáî êîìá³íî-
âàíà ïëèòà ìîæå ôîðìóâàòè ÷àñòèíó ïðèâåäå-
íîãî ïåðåð³çó êîìá³íîâàíî¿ áàëêè ïðè çàáåçïå-
÷åíí³ ç’ºäíàííÿ ñòàëåâîãî ïðîô³ëþ çñóâíèìè
ç’ºäíàííÿìè çã³äíî ç 6.6. Òèïîâ³ ïîïåðå÷í³
ïåðåð³çè ïîêàçàíî íà ðèñóíêó 6.8.

(1) Partially-encased beams are defined in
6.1.1(1). A concrete or composite slab can also
form part of the effective section of the composite
beam, provided that it is attached to the steel sec-
tion by a shear connection in accordance with 6.6.
Typical cross-sections are shown in Figure 6.8.

(2) Ïîëîæåííÿ 6.3 çàñòîñîâóºòüñÿ äëÿ ÷àñò-
êîâî îìîíîë³÷åíèõ ïåðåð³ç³â êëàñ³â 1 àáî 2 ïðè
çàáåçïå÷åíí³ óìîâè, ùî d tw/ á³ëüøå í³æ 124 
.

(2) Clause 6.3 is applicable to partially encased
sections in Class 1 or Class 2, provided that d tw/
is not greater than 124 
.

(3) Ö³ ïîëîæåííÿ çàñòîñîâóþòüñÿ äëÿ âñüîãî
EN 1994-1-1, ÿêùî ³íøå íå âêàçàíî ó 6.3.

(3) The provisions elsewhere in EN 1994-1-1 are
applicable, unless different rules are given in 6.3.
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Figure 6.7 – Plastic stress distribution modified by the effect of vertical shear
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6.3.2 Îï³ð íà çãèí 6.3.2 Bending resistance

(1) Íåîáõ³äíî çàáåçïå÷èòè ïîâíå ç’ºäíàííÿ
íà çñóâ ì³æ êîíñòðóêö³éíèì ñòàëåâèì ïðîôi-
ëåì ³ ñò³íêîþ çàïîâíåííÿ çã³äíî ç 6.6.

(1) Full shear connection should be provided
between the structural steel section and the web
encasement in accordance with 6.6.

(2) Ðîçðàõóíêîâèé îï³ð çà ìîìåíòîì ìîæíà
âèçíà÷àòè ³ç çàñòîñóâàííÿì òåîð³¿ ïëàñòè÷-
íîñò³. Ñòèñíóòîþ àðìàòóðîþ ó áåòîí³ çàïîâ-
íåííÿ ìîæíà çíåõòóâàòè. Äåÿê³ ïðèêëàäè
õàðàêòåðíîãî ðîçïîä³ëó ïëàñòè÷íèõ íàïðó-
æåíü ïîêàçàíî íà ðèñóíêó 6.9.

(2) The design resistance moment may be deter-
mined by plastic theory. Reinforcement in com-
pression in the concrete encasement may be
neglected. Some examples of typical plastic
stress distributions are shown in Figure 6.9.
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Ðèñóíîê 6.8 – Õàðàêòåðí³ ïîïåðå÷í³ ïåðåð³çè ÷àñòêîâî îìîíîë³÷åíèõ áàëîê
Figure 6.8 – Typical cross-sections of partially-encased beams

Ðèñóíîê 6.9 – Ïðèêëàäè ðîçïîä³ëó íàïðóæåíü äëÿ ïðèâåäåíèõ ïåðåð³ç³â
Figure 6.9 – Examples of plastic stress distributions for effective sections
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(3) ×àñòêîâå ç’ºäíàííÿ íà çñóâ ìîæå çàñòî-
ñîâóâàòèñü ïðè çóñèëë³ ñòèñêó ó çàë³çîáåòîíí³é
àáî êîìá³íîâàí³é ïëèò³, ùî º ÷àñòèíîþ ïðèâå-
äåíîãî ïåðåð³çó.

(3) Partial shear connection may be used for the
compressive force in any concrete or composite
slab forming part of the effective section.

(4) Ïðè çàñòîñóâàíí³ ÷àñòêîâîãî ç’ºäíàííÿ íà
çñóâ ³ç ïëàñòè÷íèìè åëåìåíòàìè ïëàñòè÷íèé
îï³ð áàëêè çà ìîìåíòîì íåîáõ³äíî âèçíà÷àòè
çã³äíî ç 6.3.2(2) ³ 6.2.1.2(1), çà âèíÿòêîì âèïàä-
ê³â, êîëè íåîáõ³äíî âèêîðèñòîâóâàòè çìåíøåíå
çíà÷åííÿ çóñèëü ñòèñêó ó çàë³çîáåòîíí³é àáî
êîìá³íîâàí³é ïëèò³ Nc , ÿê ó 6.2.1.3(3), (4) ³ (5).

(4) Where partial shear connection is used with
ductile connectors, the plastic resistance moment
of the beam should be calculated in accordance
with 6.3.2(2) and 6.2.1.2(1), except that a redu-
ced value of the compressive force in the con-
crete or composite slab Nc should be used as in
6.2.1.3(3), (4) and (5).

6.3.3 Îï³ð âåðòèêàëüíîìó çñóâó 6.3.3 Resistance to vertical shear

(1) Âèçíà÷åííÿ ðîçðàõóíêîâîãî îïîðó íà çñóâ
Vpl,a,Rd êîíñòðóêö³éíîãî ñòàëåâîãî ïðîô³ëþ ïî-
âèííî çä³éñíþâàòèñü çà òåîð³ºþ ïëàñòè÷íîñò³
çã³äíî ç 6.2.2.2(2).

(1) The design shear resistance of the structural
steel section Vpl,a,Rd should be determined by
plastic theory in accordance with 6.2.2.2(2).

(2) Âíåñîê ñò³íîê çàë³çîáåòîíó ó ì³öí³ñòü íà
çñóâ ìîæíà âðàõîâóâàòè ïðè âèçíà÷åíí³ ðîç-
ðàõóíêîâîãî îïîðó ïîïåðå÷íèõ ïåðåð³ç³â íà
çñóâ, ÿêùî õîìóòè çàñòîñîâóþòüñÿ çã³äíî ç
ðèñóíêîì 6.10. Ì³æ çàë³çîáåòîíîì òà êîíñòðóê-
ö³éíèì ñòàëåâèì ïðîô³ëåì ïîâèííî çàáåçïå-
÷óâàòèñü íåîáõ³äíå ç’ºäíàííÿ íà çñóâ. ßêùî
ïîïåðå÷í³ õîìóòè çàë³çîáåòîííîãî íàïîâíåííÿ
â³äêðèò³, òî âîíè ïîâèíí³ ïðèâàðþâàòèñü äî
ñò³íêè ð³âíîì³öíèì øâîì.

(2) The contribution of the web encasement to
shear may be taken into account for the determi-
nation of the design shear resistance of the
cross-section if stirrups are used in accordance
with Figure 6.10. Appropriate shear con-nection
should be provided between the encasement and
the structural steel section. If the stirrups of the
encasement are open, they should be attached to
the web by full strength welds. Otherwise the con-
tribution of the shear reinforcement should be
neglected.

(3) ßêùî íå çàñòîñîâóºòüñÿ á³ëüø òî÷íèé
ðîçðàõóíîê, òî ââàæàºòüñÿ, ùî ñêëàäîâ³ Va,Ed ³
Vc,Ed çàãàëüíîãî çóñèëëÿ çñóâó VEd , ÿê³ ä³þòü
â³äïîâ³äíî íà ñòàëåâèé ïðîô³ëü ³ çàë³çîáå-
òîííó ñò³íêó, ðîçïîä³ëÿþòüñÿ â òàêîìó æ ñï³â-
â³äíîøåíí³, ùî ³ âíåñêè ñòàëåâîãî ïðîô³ëþ ³
çàë³çîáåòîííî¿ ñò³íêè ïðè îïîð³ íà çãèí Mpl,Rd .

(3) Unless a more accurate analysis is used, the
distribution of the total vertical shear VEd into the
parts Va,Ed and Vc,Ed , acting on the steel section
and the reinforced concrete web encasement
respectively, may be assumed to be in the same
ratio as the contributions of the steel section and
the reinforced web encasement to the bending
resistance Mpl,Rd .
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Ïîçíàêè:
1 – çàìêíóò³ õîìóòè;
2 – â³äêðèò³ õîìóòè, ïðèâàðåí³ äî ñò³íêè;
3 – õîìóòè ïðîïóùåí³ ÷åðåç ñò³íêó

Key:
1 – closed stirrups;
2 – open stirrups welded to the web;
3 – stirrups through the web

Ðèñóíîê 6.10 – Óëàøòóâàííÿ õîìóò³â
Figure 6.10 – Arrangement of stirrups
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(4) Îï³ð âåðòèêàëüíîìó çñóâó ñò³íêè çàïîâíåí-
íÿ ïîâèíåí âèçíà÷àòèñü ç óðàõóâàííÿì óòâî-
ðåííÿ òð³ùèí ó áåòîí³ çã³äíî ç EN 1992-1-1, 6.2
òà â³äïîâ³äíèìè íîðìàòèâíèìè âèìîãàìè çà
öèì ñòàíäàðòîì.

(4) The resistance to vertical shear for the web
encasement should take account of cracking of
concrete and should be verified in accordance
with EN 1992-1-1, 6.2 and the other relevant
design requirements of that Standard.

6.3.4 Çãèí ³ âåðòèêàëüíèé çñóâ 6.3.4 Bending and vertical shear

(1) ßêùî ðîçðàõóíêîâå çóñèëëÿ çñóâó Va,Ed

ïåðåâèùóº ïîëîâèíó ðîçðàõóíêîâîãî ïëàñòè÷-
íîãî îïîðó Vpl,a,Rd êîíñòðóêö³éíîãî ñòàëåâîãî
ïðîô³ëþ íà âåðòèêàëüíèé çñóâ, òî íåîáõ³äíî
âðàõîâóâàòè éîãî âïëèâ íà îï³ð çà ìîìåíòîì.

(1) Where the design vertical shear force Va,Ed

exceeds half the design plastic resistance Vpl,a,Rd

of the structural steel section to vertical shear,
allowance should be made for its effect on the
resistance moment.

(2) Âïëèâ âåðòèêàëüíîãî çñóâó íà îï³ð çà
ìîìåíòîì ìîæíà âèðàçèòè ÿê ³ â 6.2.2.4(2) ïðè
íèæ÷åíàâåäåíèõ çì³íàõ. Äëÿ îá÷èñëåííÿ
çìåíøåíî¿ ì³öíîñò³ êîíñòðóêö³éíîãî ñòàëåâîãî
ïðîô³ëþ ó çîí³ çñóâó â³äíîøåííÿ VEd / Vpl,Rd

ó âèðàç³ (6.5) çàì³íþºòüñÿ íà Va,Ed / Vpl,a,Rd .
Ï³ñëÿ öüîãî íåîáõ³äíî âèçíà÷èòè çìåíøåíèé
ðîçðàõóíêîâèé ïëàñòè÷íèé ìîìåíò MRd çã³äíî
ç 6.3.2.

(2) The influence of the vertical shear on the re-
sistance to bending may be expressed as in
6.2.2.4(2) with the following modification. In ex-
pression (6.5), the ratio VEd / Vpl,Rd is replaced
by Va,Ed / Vpl,a,Rd to calculate the reduced design
steel strength in the shear area of the structural
steel section. Then, the design reduced plastic
resistance moment MRdshould be calculated in
accordance with 6.3.2.

6.4 Âòðàòà ñò³éêîñò³ êîìá³íîâàíèõ áàëîê
ïðè êðó÷åíí³ ³ç ïëîùèíè

6.4 Lateral-torsional buckling of composite
beams

6.4.1 Çàãàëüí³ ïîëîæåííÿ 6.4.1 General

(1) Ìîæíà ââàæàòè, ùî ó ç’ºäíàíèõ ç áåòîíîì
ñòàëåâèõ ïîëèöÿõ àáî êîìá³íîâàíèõ ïëèòàõ ³ç
çñóâíèì ç’ºäíàííÿì çã³äíî ç 6.6 ïîïåðå÷íà
ñò³éê³ñòü çàáåçïå÷óºòüñÿ çà óìîâè çàïîá³ãàííÿ
ìîæëèâîñò³ âòðàòè áåòîííîþ ïëèòîþ
ïîïåðå÷íî¿ ñò³éêîñò³.

(1) A steel flange that is attached to a concrete or
composite slab by shear connection in accor-
dance with 6.6 may be assumed to be laterally
stable, provided that lateral instability of the con-
crete slab is prevented.

(2) Âñ³ ³íø³ ñòèñíóò³ ñòàëåâ³ ïîëèö³ ïîâèíí³
ïåðåâ³ðÿòèñü íà ïîïåðå÷íó ñò³éê³ñòü.

(2) All other steel flanges in compression should
be checked for lateral stability.

(3) Äëÿ ñòàëåâèõ ïðîô³ë³â ìîæóòü çàñòîñî-
âóâàòèñü ìåòîäè, íàâåäåí³ ó EN 1993-1-1,
6.3.2(1) – 6.3.2(3) òà á³ëüø çàãàëüíèé ó 6.3.4
íà îñíîâ³ çóñèëü ó ïîïåðå÷íîìó ïåðåð³ç³
êîìá³íîâàíîãî ïåðåð³çó ç óðàõóâàííÿì âïëèâ³â
â³ä ïîñë³äîâíîñò³ çâåäåííÿ çã³äíî ç 5.4.2.4.
Çàêð³ïëåííÿ ó ð³âí³ ç’ºäíàíü íà çñóâ áåòîííî¿
ïëèòè ìîæíà âðàõîâóâàòè ÿê ïîïåðå÷í³ ³
ïðóæíî-êðóòí³ â’ÿç³.

(3) The methods in EN 1993-1-1, 6.3.2(1) –
6.3.2(3) and, more generally, 6.3.4 are applicable
to the steel section on the basis of the cross-sec-
tional forces on the composite section, taking
into account effects of sequence of construction
in accordance with 5.4.2.4. The lateral and elastic
torsional restraint at the level of the shear con-
nection to the concrete slab may be taken into
account.

(4) Äëÿ êîìá³íîâàíèõ áàëîê áóä³âåëü ç ïîïå-
ðå÷íèìè ïåðåð³çàìè êëàñ³â 1, 2 àáî 3 òà ð³â-
íîì³ðíèì ïåðåð³çîì ñòàëåâîãî ïðîô³ëþ ìîæíà
çàñòîñîâóâàòè ìåòîä, íàâåäåíèé ó 6.4.2.

(4) For composite beams in buildings with cross-
sections in Class 1, 2 or 3 and of uniform struc-
tural steel section, the method given in 6.4.2 may
be used.
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6.4.2 Ïåðåâ³ðêà ñò³éêîñò³ íà ïîïåðå÷íå

êðó÷åííÿ íåðîçð³çíèõ êîìá³íîâàíèõ

áàëîê ç ïåðåð³çàìè êëàñ³â 1, 2 ³ 3

ó áóä³âëÿõ

6.4.2 Verification of lateral-torsional buck-

ling of continuous composite beams

with crosssections in Class 1, 2 and 3

for buildings

(1) Ìîìåíò âíóòð³øíüî¿ ïàðè äëÿ ïåðåâ³ðêè
ñò³éêîñò³ íåðîçð³çíèõ êîìá³íîâàíèõ áàëîê,
íåðîçêð³ïëåíèõ ³ç ïëîùèíè (àáî êîìá³íîâàíèõ
ïî âñ³é äîâæèí³ ðèãåë³â ðàì), ç ïîïåðå÷íèìè
ïåðåð³çàìè êëàñ³â 1,2 àáî 3 òà ð³âíîì³ðíèì
ïåðåð³çîì ñòàëåâîãî ïðîô³ëþ íåîáõ³äíî âèç-
íà÷àòè ÿê:

(1) The design buckling resistance moment of
a laterally unrestrained continuous composite
beam (or a beam within a frame that is composite
throughout its length) with Class 1, 2 or 3 cross-
sections and with a uniform structural steel sec-
tion should be taken as:

M Mb Rd LT Rd, � � , (6.6)

äå:
�LT – êîåô³ö³ºíò çíèæåííÿ ïîçäîâæíüîãî çãèíó
â³ä ïîïåðå÷íîãî êðó÷åííÿ ó çàëåæíîñò³ â³ä
â³äíîñíî¿ ãíó÷êîñò³ 
LT ;

where:
�LT is the reduction factor for lateral-torsional
buckling depending on the relative slender ness

LT ;

MRd – ðîçðàõóíêîâèé ìîìåíò ïðè çãèí³ ç ïðî-
âèñàííÿì (äîäàòí³é) íà â³äïîâ³äí³é ïðîì³æí³é
îïîð³ (àáî ó âóçë³ êîëîíà-ðèãåëü).

MRd is the design resistance moment under hog-
ging bending at the relevant internal support
(or beam-to-column joint).

Çíà÷åííÿ êîåô³ö³ºíòà çíèæåííÿ �LT ìîæíà
ïðèéìàòè çã³äíî ç EN 1993-1-1, 6.3.2(2) àáî
6.3.2(3).

Values of the reduction factor �LT may be ob-
tained from EN 1993-1-1, 6.3.2(2) or 6.3.2(3).

(2) Äëÿ ïåðåð³ç³â êëàñ³â 1 àáî 2 MRd íåîáõ³äíî
âèçíà÷àòè çã³äíî ç 6.2.1.2 äëÿ áàëîê, ó ÿêèõ
îï³ð çãèíó âèçíà÷àºòüñÿ íà îñíîâ³ òåîð³¿
ïëàñòè÷íîñò³, àáî 6.2.1.4 äëÿ áàëîê, ó ÿêèõ îï³ð
çãèíó âèçíà÷àºòüñÿ íà îñíîâ³ òåîð³¿ íåë³í³é-
íîñò³, àáî 6.3.2 ÷àñòêîâî çàìîíîë³÷åíèõ áàëîê
ïðè âèçíà÷åíí³ fyd ç âèêîðèñòàííÿì êîåôi-
ö³ºíòà �M 1 , íàâåäåíîãî ó EN 1993-1-1, 6.1(1).

(2) For cross-sections in Class 1 or 2, MRd should
be determined according to 6.2.1.2 for a beam
whose bending resistance is based on plastic
theory, or 6.2.1.4 for a beam whose bending
resistance is based on non-linear theory, or 6.3.2
for a partially-encased beam, with fyd determined
using the partial factor �M 1 given by EN 1993-1-1,
6.1(1).

(3) Äëÿ ïåðåð³ç³â êëàñó 3 MRd íåîáõ³äíî âè-
çíà÷àòè çã³äíî çà âèðàçîì (6.4), àëå ç âèçíà-
÷åííÿì ðîçðàõóíêîâîãî çãèíàëüíîãî ìîìåíòó,
ùî âèêëèêàº àáî íàïðóæåííÿ ðîçòÿãó fsd â
àðìàòóð³, àáî íàïðóæåííÿ ñòèñêó fyd ó êðàé-
í³é íèæí³é ô³áð³ ñòàëåâîãî ïðîô³ëþ â çàëåæ-
íîñò³, ÿêå ìåíøå; fyd íåîáõ³äíî âèçíà÷àòè ç
âèêîðèñòàííÿì êîåô³ö³ºíòà �M 1 , íàâåäåíîãî ó
EN 1993-1-1, 6.1(1).

(3) For cross-sections in Class 3, MRd should
be determined using expression (6.4), but as the
design hogging bending moment that causes
either a tensile stress fsd in the reinforcement or
a compression stress fyd in the extreme bottom fi-
bre of the steel section, whichever is the smaller;
fyd should be determined using the partial factor
�M 1 given by EN 1993-1-1, 6.1(1).

(4) Â³äíîñíó ãíó÷ê³ñòü 
LT ìîæíà âèçíà÷èòè çà

âèðàçîì:

(4) The relative slenderness 
LT may be calcu-

lated by:


LT
Rk

cr

M

M
� , (6.7)

äå:
MRk – ìîìåíò âíóòð³øíüî¿ ïàðè êîìá³íîâàíîãî
ïåðåð³çó ç âèêîðèñòàííÿì íîðìàòèâíèõ õàðàê-
òåðèñòèê ìàòåð³àë³â;

where:
MRk is the resistance moment of the composite
section using the characteristic material proper-
ties;
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Mcr – ïðóæíèé êðèòè÷íèé ìîìåíò ïðè ïîç-
äîâæíüîìó çãèí³ â³ä ïîïåðå÷íîãî êðó÷åííÿ,
âèçíà÷åíèé íà ïðîì³æí³é îïîð³ â³äïîâ³äíîãî
ïîëüîòó, â ÿêîìó ä³º íàéá³ëüøèé ïîçèòèâíèé
çãèíàëüíèé ìîìåíò.

Mcr is the elastic critical moment for lateral-
torsional buckling determined at the internal
support of the relevant span where the hogging
bending moment is greatest.

(5) ßêùî ïëèòà òàêîæ ç’ºäíàíà ç îäíèì àáî
äåê³ëüêîìà îïîðíèìè ñòàëåâèìè åëåìåíòàìè,
ïðèáëèçíî ïàðàëåëüíèìè êîìá³íîâàí³é áàëö³,
ùî ðîçãëÿäàºòüñÿ, ³ äîòðèìóþòüñÿ óìîâè
6.4.3(ñ), (å) ³ (f), òî âèçíà÷åííÿ ïðóæíîãî êðè-
òè÷íîãî ìîìåíòó Mcr ìîæå ´ðóíòóâàòèñü íà
ìîäåë³ "íåðîçð³çíî¿ îáåðíåíî¿ U-ïîä³áíî¿
ðàìè". ßê ïîêàçàíî íà ðèñóíêó 6.11, öåé ìåòîä
âðàõîâóº ïîïåðå÷íå ïåðåì³ùåííÿ íèæíüî¿
ïîëèö³, ñïðè÷èíåíå çãèíîì ñòàëåâî¿ ïîëèö³, òà
ïîâîðîò âåðõíüî¿ ïîëèö³, ÿêà ñïðèéìàº çãèí
ïëèòè.

(5) Where the same slab is also attached to one or
more supporting steel members approximately
parallel to the composite beam considered and
the conditions 6.4.3(c), (e) and (f) are satisfied,
the calculation of the elastic critical moment Mcr

may be based on the "continuous inverted
U-frame" model. As shown in Figure 6.11, this
model takes into account the lateral displacement
of the bottom flange causing bending of the steel
web, and the rotation of the top flange that is
resisted by bending of the slab.

(6) Äëÿ ïðåäñòàâëåííÿ ìîäåë³ U-ïîä³áíî¿ ðàìè
îäí³ºþ áàëêîþ êðóòíà æîðñòê³ñòü ks íà îäè-
íèöþ äîâæèíè ñòàëåâî¿ áàëêè íà ð³âí³ âåðõíüî¿
ñòàëåâî¿ ïîëèö³ ìîæå ïðèéìàòèñü ÿê:

(6) At the level of the top steel flange, a rotational
stiffness ks per unit length of steel beam may be
adopted to represent the U-frame model by a
beam alone:

k
k k

k k
s �

�
1 2

1 2
, (6.8)

äå:
k1 – çãèíàëüíà æîðñòê³ñòü áåòîíó ç òð³ùèíàìè
àáî êîìá³íîâàíî¿ ïëèòè ó íàïðÿì³, ïåðïåíäè-
êóëÿðíîìó äî ñòàëåâî¿ áàëêè, ÿêó ìîæíà
âèçíà÷èòè ÿê:

where:
k1 is the flexural stiffness of the cracked concrete
or composite slab in the direction transverse to
the steel beam, which may be taken as:

k EI a1 2� � ( ) , (6.8)

äå � � 2 äëÿ k1 êðàéíüî¿ áàëêè ç êîíñîëëþ àáî
áåç íå¿, ³ � � 3 äëÿ ïðîì³æíî¿ áàëêè. Äëÿ ïðî-
ì³æíèõ áàëîê ïåðåêðèòòÿ ç ÷îòèðìà àáî á³ëüøå
îäíàêîâèìè ïðîëüîòàìè ìîæíà çàñòîñîâóâàòè
� � 4 ;

where � � 2 for k1 for an edge beam, with or with-
out a cantilever, and � � 3 for an inner beam. For
inner beams in a floor with four or more similar
beams, � � 4 may be used;
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� – êðîê ïàðàëåëüíèõ áàëîê; � is the spacing between the parallel beams;

(EI)2 – çãèíàëüíà æîðñòê³ñòü íà îäèíèöþ
äîâæèíè áåòîíó ç òð³ùèíàìè àáî êîìá³íîâàíî¿
ïëèòè, ÿêà ïðèéìàºòüñÿ ÿê íàéìåíøå çíà÷åííÿ
ó ñåðåäèí³ ïðîëüîòó ç "äîäàòíèì" çãèíîì òà
çíà÷åííÿ íàä îïîðíèì ñòàëåâèì ïðîô³ëåì ïðè
"â³ä’ºìíîìó" çãèí³;

(EI)2 is the "cracked" flexural stiffness per unit
width of the concrete or composite slab, taken as
the lower of the value at mid-span, for sagging
bending, and the value at the supporting steel
section, for hogging bending;

k2 – çãèíàëüíà æîðñòê³ñòü ñòàëåâî¿ ñò³íêè, ùî
ïðèéìàºòüñÿ ÿê:

k2 is the flexural stiffness of the steel web, to be
taken as:

k
E t

h

a w

a s

2

3

24 1
�

�( )�
, (6.10)

äëÿ íåîìîíîë³÷åíî¿ ñòàëåâî¿ áàëêè, for an uncased steel beam,

äå: �a – êîåô³ö³ºíò Ïóàññîíà êîíñòðóêö³éíî¿
ñòàë³, à hs ³ tw – âèçíà÷àþòüñÿ çà ðèñóíêîì 6.11.

where:�a is Poisson’s ratio for structural steel and
hs and tw are defined in Figure 6.11.

(7) Äëÿ ñòàëåâèõ áàëîê ç ÷àñòêîâèì îìîíîëi-
÷óâàííÿì çã³äíî ç 5.5.3.(2) çãèíàëüíà æîðñò-
ê³ñòü ìîæå âðàõîâóâàòè áåòîí ³ âèçíà÷àòèñü ÿê:

(7) For a steel beam with partial encasement in
accordance with 5.5.3(2), the flexural stiffness k2

may take account of the encasement and be cal-
culated by:

k
E t b

h n t b

a w c

s w c
2

2

16 1 4
�

�( / )
, (6.11)

äå:
n – â³äíîøåííÿ ìîäóë³â äëÿ äîâãîòðèâàëèõ
âïëèâ³â çã³äíî ç 5.4.2.2;

where:
n is the modular ratio for long-term effects accord-
ing to 5.4.2.2, and

bc – øèðèíà áåòîííîãî çàïîâíåííÿ (ðèñó-
íîê 6.8).

bc is the width of the concrete encasement, see
Figure 6.8.

(8) Ïðè âèçíà÷åíí³ Mcr ó ìîäåë³ U-ïîä³áíî¿
ðàìè ìîæíà âðàõîâóâàòè ñïðèÿòëèâèé âïëèâ
êðóòíî¿ æîðñòêîñò³ Ñåí-ÂåíåíàG Ia at ñòàëåâîãî
ïðîô³ëþ.

(8) In the U-frame model, the favourable effect
of the St. Venant torsional stiffnessG Ia at of the
steel section may be taken into account for the
calculation of Mcr .

(9) Äëÿ ÷àñòêîâî îìîíîë³÷åíèõ ñòàëåâèõ áàëîê,
ó ÿêèõ àðìóâàííÿ âèêîíàíî ó âèãëÿä³ â³äêðèòèõ
õîìóò³â, ïðèâàðåíèõ äî ñò³íêè, àáî çàìêíå-
íèìè õîìóòàìè, êðóòíó æîðñòê³ñòü áåòîííîãî
çàïîâíåííÿ ìîæíà äîäàâàòè äî G Ia at ñòàëå-
âîãî ïðîô³ëþ. Öÿ äîäàòêîâà êðóòíà æîðñòê³ñòü
ïîâèííà âèçíà÷àòèñü ÿê G Ic ct / 10, äå Gñ –
ìîäóëü çñóâó áåòîíó, ÿêèé ìîæíà ïðèéìàòè
0 3, /E ns (äå n – â³äíîøåííÿ ìîäóë³â ïðè äîâ-
ãîòðèâàëèõ âïëèâàõ), à Ict – êðóòíà ïîñò³éíà
Ñåí-Âåíåíà äëÿ áåòîííîãî çàïîâíåííÿ çà
óìîâè, ùî âîíî áåç òð³ùèí, ³ øèðèí³, ÿêà äîð³â-
íþº çàãàëüí³é øèðèí³ áåòîííîãî çàïîâíåííÿ.

(9) For a partially-encased steel beam with en-
casement reinforced either with open stirrups at-
tached to the web or with closed stirrups, the
torsional stiffness of the encasement may be
added to the valueG Ia at for the steel section. This
additional torsional stiffness should be taken as
G Ic ct / 10, where Gñ is the shear modulus for con-
crete, which may be taken as 0 3, /E na (where n
is the modular ratio for long-term effects), and Ict

is the St. Venant torsion constant of the encase-
ment, assuming it to be un-cracked and of
breadth equal to the overall width of the encase-
ment.

6.4.3 Ñïðîùåíà ïåðåâ³ðêà äëÿ ñïîðóä áåç

ïðÿìîãî ðîçðàõóíêó

6.4.3 Simplified verification for buildings without

direct calculation

(1) Íåðîçð³çí³ áàëêè (àáî ðèãåë³ êàðêàñà,
êîìá³íîâàí³ ïî âñ³é äîâæèí³) ç ïåðåð³çàìè

(1) A continuous beam (or a beam within a
frame that is composite throughout its length) with
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êëàñ³â 1, 2 àáî 3 ìîæíà ïðîåêòóâàòè áåç
äîäàòêîâèõ ïîïåðå÷íèõ â’ÿçåé ïðè âèêîíàíí³
íàñòóïíèõ óìîâ:

Class 1, 2 or 3 cross-sections may be designed
without additional lateral bracing when the follow-
ing conditions are satisfied:

à) ïðèëåãë³ ïðîëüîòè íå ïîâèíí³ â³äð³çíÿòèñü
ïî äîâæèí³ á³ëüøå í³æ íà 20 % â³ä íàéìåíøîãî
ïðîëüîòó. Âèë³ò êîíñîë³ íå ïîâèíåí ïåðåâè-
ùóâàòè ïðèëåãëèé ïðîë³ò á³ëüøå í³æ íà 15 %;

a) Adjacent spans do not differ in length by more
than 20 % of the shorter span. Where there is a
cantilever, its length does not exceed 15 % of that
of the adjacent span.

b) íàâàíòàæåííÿ ó êîæíîìó ïðîëüîò³ ð³âíî-
ì³ðíî ðîçïîä³ëåíå, à ðîçðàõóíêîâå ïîñò³éíå
íàâàíòàæåííÿ ïåðåâèùóº 40 % çàãàëüíîãî ðîç-
ðàõóíêîâîãî íàâàíòàæåííÿ;

b) The loading on each span is uniformly distrib-
uted, and the design permanent load exceeds
40 % of the total design load.

ñ) âåðõíÿ ïîëèöÿ ñòàëåâîãî åëåìåíòà ç’ºäíàíà
ç çàë³çîáåòîíîì àáî êîìá³íîâàíîþ ïëèòîþ
çñóâíèìè â’ÿçÿìè çã³äíî ç 6.6;

c) The top flange of the steel member is attached
to a reinforced concrete or composite slab by
shear connectors in accordance with 6.6.

d) òà ñàìà ïëèòà ç’ºäíàíà ç ³íøèì îïîðíèì
åëåìåíòîì, ïðèáëèçíî ïàðàëåëüíèì êîìá³íî-
âàí³é áàëö³, ùî ðîçãëÿäàºòüñÿ, äëÿ óòâîðåííÿ
îáåðíåíî¿ U-ïîä³áíî¿ ðàìè, ÿê ïîêàçàíî íà
ðèñóíêó 6.11;

d) The same slab is also attached to another sup-
porting member approximately parallel to
the composite beam considered, to form an in-
verted-U frame as illustrated in Figure 6.11.

å) ÿêùî ïëèòà êîìá³íîâàíà, òî ðîçãëÿäàºòüñÿ
¿¿ ïðîë³ò ì³æ äâîìà îïîðíèìè åëåìåíòàìè
îáåðíåíî¿ U-ïîä³áíî¿ ðàìè;

e) If the slab is composite, it spans between the
two supporting members of the inverted-U frame
considered.

f) íà êîæí³é îïîð³ ñòàëåâîãî åëåìåíòà éîãî
íèæíÿ ïîëèöÿ ðîçêð³ïëåíà ó ïîïåðå÷íîìó
íàïðÿì³, à ó ñò³íêè çàáåçïå÷åíà ì³ñöåâà ñò³é-
ê³ñòü. Â ³íøèõ ì³ñöÿõ ñò³íêà ìîæå íå ìàòè
ðåáðà æîðñòêîñò³ äëÿ ì³ñöåâî¿ ñò³éêîñò³;

f) At each support of the steel member, its bottom
flange is laterally restrained and its web is stiff-
ened. Elsewhere, the web may be un-stiffened.

g) ÿêùî ñòàëåâèé åëåìåíò º ²ÐÅ – ïðîô³ëåì
àáî ÍÅ – ïðîô³ëåì, ÿê³ ÷àñòêîâî íå º îìîíî-
ë³÷åíèìè, éîãî âèñîòà h íå ïåðåâèùóº ãðàíè÷-
íèõ çíà÷åíü, íàâåäåíèõ ó òàáëèö³ 6.1.

g) If the steel member is an IPE section or an HE
section that is not partially encased, its depth h

does not exceed the limit given in Table 6.1.

Òàáëèöÿ 6.1 – Ìàêñèìàëüíà âèñîòà h, ìì, íåîìîíîë³÷åíèõ ñòàëåâèõ åëåìåíò³â, äëÿ ÿêèõ ìîæíà
çàñòîñîâóâàòè ïîëîæåííÿ 6.4.3

Table 6.1 – Maximum depth h (mm) of uncased steel member for which clause 6.4.3 is applicable

Ñòàëåâèé åëåìåíò
Steel member

Íîì³íàëüíèé êëàñ ñòàë³
Nominal steel grade

S235 S275 S355 S420 i S460

²ÐÅ 600 550 400 270

ÍÅ 800 700 650 500

h) ÿêùî ñòàëåâèé åëåìåíò ÷àñòêîâî îìîíîëi-
÷åíèé áåòîíîì çã³äíî ç 5.5.3(2), éîãî âèñîòà íå
ïåðåâèùóº ìåæ³, íàâåäåí³ ó òàáëèö³ 6.1 á³ëüøå
í³æ íà 200 ìì äëÿ êëàñ³â ñòàë³ äî S355 ³ íà
150 ìì äëÿ êëàñ³â S420 ³ S460.

h) If the steel member is partially encased in con-
crete according to 5.5.3(2), its depth h does not
exceed the limit given in Table 6.1 by more than
200 mm for steel grades up to S355 and by
150 mm for grades S420 and S460.

Ïðèì³òêà. Ïîëîæåííÿ äëÿ ³íøèõ ñòàëåâèõ ïðîô³ë³â
ìîæóòü íàâîäèòèñü ó íàö³îíàëüíîìó äîäàòêó.

Note: Provisions for other types of steel section may be
given in the National Annex.
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6.5 Ïîïåðå÷í³ ñèëè íà ñò³íêó 6.5 Transverse forces on webs

6.5.1 Çàãàëüí³ ïîëîæåííÿ 6.5.1 General

(1) Íàâåäåí³ â EN 1993-1-5 ïðàâèëà âèçíà-
÷åííÿ ðîçðàõóíêîâîãî îïîðó ñò³íîê ç ðåáðàìè
æîðñòêîñò³ àáî áåç ðåáåð íà ïîïåðå÷í³ ñèëè,
ïðèêëàäåí³ ÷åðåç ïîëèöþ, çàñòîñîâóþòüñÿ äëÿ
íåêîìá³íîâàíèõ ñòàëåâèõ ïîëèöü êîìïîíîâà-
íî¿ áàëêè ³ äëÿ ïðèëåãëî¿ ÷àñòèíè ñò³íêè.

(1) The rules given in EN 1993-1-5, 6 to determine
the design resistance of an unstiffened or stif-
fened web to transverse forces applied through a
flange are applicable to the non-composite steel
flange of a composite beam, and to the adjacent
part of the web.

(2) ßêùî ïîïåðå÷íà ñèëà ä³º ó ïîºäíàíí³ ³ç
çãèíîì òà ïîçäîâæíüîþ ñèëîþ, òî ïåðåâ³ðêó
ì³öíîñò³ íåîáõ³äíî âèêîíóâàòè çã³äíî ç
EN 1993-1-5, 7.2.

(2) If the transverse force acts in combination
with bending and axial force, the resistance
should be verified according to EN 1993-1-5, 7.2.

(3) Ó áóä³âëÿõ, íà ïðîì³æíèõ îïîðàõ áàëîê,
çàïðîåêòîâàíèõ ³ç ïðèâåäåíîþ ñò³íêîþ êëàñó 2
â³äïîâ³äíî äî 5.5.2(3), ïîâèíí³ çàáåçïå÷óâà-
òèñü ïîïåðå÷í³ ðåáðà æîðñòêîñò³, çà âèíÿòêîì
âèïàäê³â, êîëè ïîêàçàíî, ùî ñò³íêà áåç ðåáåð
ìàº íåîáõ³äíó ñò³éê³ñòü íà âèïó÷óâàííÿ òà
ñò³éê³ñòü íà ïîçäîâæí³é çãèí.

(3) For buildings, at an internal support of a beam
designed using an effective web in Class 2 in ac-
cordance with 5.5.2(3), transverse stiffening
should be provided unless it has been verified
that the un-stiffened web has sufficient resistance
to crippling and buckling.

6.5.2 Âòðàòà ñò³éêîñò³ ñò³íîê

ñïðè÷èíåíà ïîëèöÿìè

6.5.2 Flangeinduced buckling of webs

(1) EN 1993-1-5, 8 ìîæíà çàñòîñîâóâàòè çà
óìîâè, ùî ïëîùà Àfc äîð³âíþâàòèìå ïëîù³
íåêîìá³íîâàíî¿ ñòàëåâî¿ ïîëèö³ àáî ïðèâå-
äåíà ïëîùà êîìá³íîâàíî¿ ñòàëåâî¿ ïîëèö³
âðàõîâóº â³äíîøåííÿ ìîäóë³â äëÿ êîðîòêî-
òðèâàëîãî íàâàíòàæåííÿ, çàëåæíî â³ä òîãî,
ÿêà ç âåëè÷èí ìåíøà.

(1) EN 1993-1-5, 8 is applicable provided that
area Àfc is taken equal to the area of the non-com-
posite steel flange or the transformed area of the
composite steel flange taking into account the
modular ratio for shortterm loading, whichever is
the smaller.

6.6 Çñóâí³ ç’ºäíàííÿ 6.6 Shear connection

6.6.1 Çàãàëüí³ ïîëîæåííÿ 6.6.1 General

6.6.1.1 Îñíîâè ïðîåêòóâàííÿ 6.6.1.1 Basis of design

(1) Ïîëîæåííÿ 6.6 çàñòîñîâóºòüñÿ äëÿ êîìái-
íîâàíèõ áàëîê ³, ó ðàç³ ïðèäàòíîñò³, äëÿ ³íøèõ
òèï³â êîìá³íîâàíèõ åëåìåíò³â.

(1) Clause 6.6 is applicable to composite beams
and, as appropriate, to other types of composite
member.

(2)Ð Çñóâí³ ç’ºäíàííÿ òà ïîïåðå÷íà àðìàòóðà
ïîâèíí³ âñòàíîâëþâàòèñü äëÿ ïåðåäà÷³ ïîç-
äîâæí³õ çóñèëü çñóâó ì³æ áåòîíîì ³ êîíñòðóê-
ö³éíèì ñòàëåâèì ïðîô³ëåì, ïðè öüîìó ïðè-
ðîäíå ç÷åïëåííÿ ì³æ äâîìà ìàòåð³àëàìè íå
âðàõîâóºòüñÿ.

(2)P Shear connection and transverse reinforce-
ment shall be provided to transmit the longitudinal
shear force between the concrete and the struc-
tural steel element, ignoring the effect of natural
bond between the two.

(3)Ð Çñóâí³ ç’ºäíàííÿ ïîâèíí³ ìàòè äîñòàòíþ
äåôîðìàòèâí³ñòü, ùîá çàäîâîëüíÿòè óìîâè
ñòîñîâíî íåïðóæíîãî ïåðåðîçïîä³ëó ïðè ðîç-
ðàõóíêó.

(3)P Shear connectors shall have sufficient defor-
mation capacity to justify any inelastic redistribu-
tion of shear assumed in design.

(4)Ð Ïëàñòè÷íèìè ââàæàþòüñÿ ç’ºäíàííÿ, ÿê³
ìàþòü íåîáõ³äíó äåôîðìàòèâí³ñòü äëÿ çàáåç-
ïå÷åííÿ âèêîíàííÿ óìîâ ùîäî ³äåàë³çîâàíîãî
ïëàñòè÷íîãî õàðàêòåðó ðîáîòè çñóâíèõ ç’ºä-
íàíü ó êîíñòðóêö³¿, ùî ðîçãëÿäàºòüñÿ.

(4)P Ductile connectors are those with sufficient
deformation capacity to justify the assumption of
ideal plastic behaviour of the shear connection in
the structure considered.
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(5) Ç’ºäíóâàëüíèé åëåìåíò ìîæíà ââàæàòè
ïëàñòè÷íèì, ÿêùî íîðìàòèâíà íåñó÷à çäàòí³ñòü
êîâçàííþ 	uk ñòàíîâèòü ùîíàéìåíøå 6 ìì.

(5) A connector may be taken as ductile if the
characteristic slip capacity 	uk is at least 6 mm.

Ïðèì³òêà. Îö³íêà 	uk íàâåäåíà ó äîäàòêó Â. Note: An evaluation of 	uk is given in Annex B.

(6)Ð ßêùî â îäíîìó ïðîëüîò³ áàëêè çàñòîñî-
âóþòüñÿ äâà àáî á³ëüøå ð³çíèõ òèï³â çñóâíèõ
ç’ºäíàíü, òî íåîáõ³äíî âðàõîâóâàòè íàÿâí³
â³äì³ííîñò³ ó ¿õ õàðàêòåðèñòèêàõ êîâçàííÿ ïðè
íàâàíòàæåíí³.

(6)P Where two or more different types of shear
connection are used within the same span of a
beam, account shall be taken of any significant
difference in their loadslip properties.

(7)Ð Çñóâí³ ç’ºäíàííÿ ïîâèíí³ áóòè äîñòàòí³ìè
äëÿ çàïîá³ãàííÿ â³äøàðóâàííþ áåòîííîãî
åëåìåíòà â³ä ñòàëåâîãî ïðîô³ëþ, çà âèíÿòêîì
âèïàäê³â, êîëè çàïîá³ãàííÿ â³äøàðóâàííþ çà-
áåçïå÷óºòüñÿ ³íøèìè çàñîáàìè.

(7)P Shear connectors shall be capable of pre-
venting separation of the concrete element from
the steel element, except where separation is
prevented by other means.

(8) Äëÿ çàïîá³ãàííÿ ðîçøàðóâàííþ ïëèòè
çñóâí³ ç’ºäíàííÿ ïîâèíí³ ðîçðàõîâóâàòèñü íà
ñïðèéíÿòòÿ íîì³íàëüíîãî ãðàíè÷íîãî çóñèëëÿ
ðîçòÿãó, ïåðïåíäèêóëÿðíîãî äî ïëîùèíè ñòà-
ëåâî¿ ïîëèö³, ÿêå ìåíøå íà 0,1 â³ä ðîçðàõóí-
êîâîãî ãðàíè÷íîãî îïîðó íà çñóâ ç’ºäíàíü. Çà
íåîáõ³äíîñò³, âîíè ìîæóòü çàáåçïå÷óâàòèñü
àíêåðíèìè ïðèñòðîÿìè.

(8) To prevent separation of the slab, shear con-
nectors should be designed to resist a nominal
ultimate tensile force, perpendicular to the plane
of the steel flange, of at least 0,1 times the design
ultimate shear resistance of the connectors. If
necessary they should be supplemented by an-
choring devices.

(9) Çñóâí³ ç’ºäíàííÿ ó ôîðì³ õîìóò³â ç ãîëîâ-
êàìè çã³äíî ç 6.6.5.7 ìîæíà ââàæàòè òàêèìè,
ùî çàáåçïå÷óþòü íåîáõ³äíèé îï³ð â³äðèâó çà
óìîâè, ùî âîíè íå çàçíàþòü ïðÿìî¿ ä³¿ ðîçòÿãó.

(9) Headed stud shear connectors in accordance
with 6.6.5.7 may be assumed to provide sufficient
resistance to uplift, unless the shear con-nection
is subjected to direct tension.

(10)Ð Íåîáõ³äíî çàïîá³ãàòè ïîçäîâæíüîìó ðóé-
íóâàííþ â³ä çñóâó ³ êîâçàííÿ áåòîííî¿ ïëèòè
âíàñë³äîê çîñåðåäæåíèõ ñèë, ïðèêëàäåíèõ â³ä
ç’ºäíàíü.

(10)P Longitudinal shear failure and splitting of
the concrete slab due to concentrated forces
applied by the connectors shall be prevented.

(11) ßêùî êîíñòðóþâàííÿ çñóâíîãî ç’ºäíàííÿ
â³äïîâ³äàº ïîëîæåííÿì 6.6.5 ³ ïîïåðå÷íå
àðìóâàííÿ âèêîíàíî çã³äíî ç 6.6.6, òî ìîæíà
ââàæàòè, ùî çàáåçïå÷óºòüñÿ â³äïîâ³äí³ñòü
6.6.1.1(10).

(11) If the detailing of the shear connection is in
accordance with the appropriate provisions of
6.6.5 and the transverse reinforcement is in ac-
cordance with 6.6.6, compliance with 6.6.1.1(10)
may be assumed.

(12) ßêùî äëÿ ïåðåäà÷³ çñóâó ì³æ ñòàëåâèì
åëåìåíòîì ³ áåòîííèì åëåìåíòîì âèêîðèñòî-
âóºòüñÿ ³íøèé ìåòîä ç’ºäíàííÿ, â³äì³ííèé â³ä
çñóâíèõ ç’ºäíàíü, âêëþ÷åíèõ ó 6.6, òî õàðàêòåð
ðîáîòè, ïðèéíÿòèé ó ðîçðàõóíêó, ïîâèíåí
´ðóíòóâàòèñü íà âèïðîáóâàííÿõ ³ ñóïðîâîä³
êîíöåïòóàëüíîþ ìîäåëëþ. Ðîçðàõóíîê êîìái-
íîâàíîãî åëåìåíòà ïîâèíåí ï³äòâåðäæóâàòèñü
ðîçðàõóíêîì ïîä³áíîãî åëåìåíòà ³ç çàñòîñó-
âàííÿì çñóâíèõ ç’ºäíàíü, âêëþ÷åíèõ ó 6.6, ó ò³é
ì³ð³, íàñê³ëüêè öå ïðàêòè÷íî ìîæëèâî.

(12) Where a method of interconnection, other
than the shear connectors included in 6.6, is used
to transfer shear between a steel element and a
concrete element, the behaviour assumed in de-
sign should be based on tests and supported by a
conceptual model. The design of the composite
member should conform to the design of a similar
member employing shear connectors included in
6.6, in so far as practicable.
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(13) Äëÿ áóä³âåëü ê³ëüê³ñòü ç’ºäíàíü ïîâèííà
äîð³âíþâàòè ùîíàéìåíøå ðîçðàõóíêîâîìó
çóñèëëþ çñóâó äëÿ ãðàíè÷íîãî ñòàíó, ÿêå âè-
çíà÷àºòüñÿ çã³äíî ç 6.6.2, ïîä³ëåíîìó íà ðîç-
ðàõóíêîâèé îï³ð îäíîãî ç’ºäíàííÿ PRd . Äëÿ
ñòðèæíåâèõ çñóâíèõ ç’ºäíàíü ðîçðàõóíêîâèé
îï³ð ïîâèíåí âèçíà÷àòèñü çã³äíî ç 6.6.3 àáî
6.6.4, ùî á³ëüøå â³äïîâ³äàº.

(13) For buildings, the number of connectors
should be at least equal to the total design shear
force for the ultimate limit state, determined
according to 6.6.2, divided by the design resis-
tance of a single connector PRd . For stud connec-
tors the design resistance should be determined
according to 6.6.3 or 6.6.4, as appropriate.

(14)Ð ßêùî âñ³ ïîïåðå÷í³ ïåðåð³çè êëàñó 1 àáî
2, äëÿ áàëîê áóä³âåëü ìîæíà çàñòîñîâóâàòè
÷àñòêîâå ç’ºäíàííÿ íà çñóâ. Ê³ëüê³ñòü ç’ºäíàíü
ïîâèííà â öüîìó âèïàäêó âèçíà÷àòèñü çàñòîñó-
âàííÿì òåîð³¿ ÷àñòêîâîãî ç’ºäíàííÿ íà çñóâ ç
óðàõóâàííÿì äåôîðìàö³éíî¿ çäàòíîñò³ çñóâíèõ
ç’ºäíàíü.

(14)P If all cross-sections are in Class 1 or Class
2, in buildings partial shear connection may be
used for beams. The number of connectors shall
then be determined by a partial connection theory
taking into account the deformation capacity of
the shear connectors.

6.6.1.2 Îáìåæåííÿ äëÿ çàñòîñóâàííÿ

÷àñòêîâîãî ç’ºäíàííÿ íà çñóâ ó áàëêàõ

ñïîðóä

6.6.1.2 Limitation on the use of partial shear

connection in beams for buildings

(1) Ïîïåðå÷í³ ñòðèæí³ ç ãîëîâêàìè çàãàëüíîþ
äîâæèíîþ ï³ñëÿ ïðèâàðþâàííÿ íå ìåíøå í³æ
4 ä³àìåòðè, à ä³àìåòðîì ñòðèæíÿ íå ìåíøå
í³æ 16 ìì ³ íå á³ëüøå í³æ 25 ìì, ìîæóòü
ââàæàòèñü ïëàñòè÷íèìè ó íèæ÷åíàâåäåíèõ
ìåæàõ äëÿ ñòóïåíÿ ç’ºäíàííÿ íà çñóâ, ÿêèé
âèçíà÷àºòüñÿ êîåô³ö³ºíòîì � � n nf/ :

(1) Headed studs with an overall length after weld-
ing not less than 4 times the diameter, and with a
shank of nominal diameter not less than 16 mm
and not greater than 25 mm, may be considered
as ductile within the following limits for the degree
of shear connection, which is defined by the ratio
� � n nf/ :

– äëÿ ñòàëåâèõ ïðîô³ë³â ç ð³âíèìè ïîëèöÿìè: For steel sections with equal flanges:

Le � 25 ; � � �
 

!
"
"

#

$
%
% �1

355
0 75 0 03

f
L

y
e( , , ) , � � 0 4, , (6.12)

Le & 25 ; � � 1, (6.13)

– äëÿ ñòàëåâèõ ïðîô³ë³â ç ïëîùåþ íèæíüî¿
ïîëèö³ â òðè ðàçè á³ëüøîþ í³æ ïëîùà
âåðõíüî¿ ïîëèö³:

For steel sections having a bottom flange with an
area equal to three times the area of the top
flange:

Le � 20 ; � � �
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"

#

$
%
% �1

355
0 30 0 015

f
L

y
e( , , ) , � � 0 4, , (6.14)

Le & 20 ; � � 1, (6.15)

äå:
Le – â³äñòàíü ì³æ òî÷êàìè íóëüîâèõ çãèíàëüíèõ
ìîìåíò³â ó ìåòðàõ ïðè äîäàòíîìó ïðîãèí³; äëÿ
òèïîâèõ íåðîçð³çíèõ áàëîê Le ìîæíà ïðèéìàòè,
ÿê ïîêàçàíî íà ðèñóíêó 5.1;

where:
Le is the distance in sagging bending between
points of zero bending moment in metres; for typi-
cal continuous beams, Le may be assumed to be
as shown in Figure 5.1;

nf – ê³ëüê³ñòü ç’ºäíàíü äëÿ ïîâíîãî ç’ºäíàííÿ
íà çñóâ, âèçíà÷åíà äëÿ äàíî¿ äîâæèíè áàëêè
çã³äíî ç 6.6.1.1(13) ³ 6.6.2.2(2);

nf is the number of connectors for full shear con-
nection determined for that length of beam in ac-
cordance with 6.6.1.1(13) and 6.6.2.2(2);

n – ôàêòè÷íà ê³ëüê³ñòü ç’ºäíàíü íà çñóâ, ïåðåä-
áà÷åíà äëÿ ò³º¿ æ äîâæèíè.

n is the number of shear connectors provided
within that same length.

66

ÄÑÒÓ-Í Á EN 1994-1-1:2010

arymarenko
Прямоугольник



(2) Äëÿ ñòàëåâèõ ïðîô³ë³â, ó ÿêèõ ïëîùà âåðõ-
íüî¿ ïîëèö³ ïåðåâèùóº ïëîùó íèæíüî¿ ìåíøå
í³æ ó òðè ðàçè, ãðàíè÷íå � ìîæíà âèçíà÷èòè ç
âèðàç³â (6.12) – (6.15) ë³í³éíîþ ³íòåðïîëÿö³ºþ.

(2) For steel sections having a bottom flange with
an area exceeding the area of the top flange but
less than three times that area, the limit for �may
be determined from expressions (6.12) – (6.15)
by linear interpolation.

(3) Ç’ºäíóâàëüí³ ïîïåðå÷í³ ñòðèæí³ ç ãîëîâêàìè
ìîæóòü ââàæàòèñü ïëàñòè÷íèìè ó øèðøîìó ä³à-
ïàçîí³ ïðîëüîòó í³æ âêàçàíî âèùå ó (1), ÿêùî:

(3) Headed stud connectors may be considered
as ductile over a wider range of spans than given
in (1) above where:

à) ñòðèæí³ ìàþòü çàãàëüíó äîâæèíó ï³ñëÿ ïðè-
âàðþâàííÿ íå ìåíøå í³æ 76 ìì, à ä³àìåòð ò³ëà
íå ìåíøe í³æ 19 ìì;

(a) the studs have an overall length after welding
not less than 76 mm, and a shank of nominal di-
ameter of 19 mm;

b) ñòàëåâèé ïåðåð³ç âèêîíàíèé ³ç ïðîêàòíîãî
àáî çâàðíîãî äâîòàâðà àáî øâåëåðà ç ð³âíèìè
ïîëèöÿìè:

(b) the steel section is a rolled or welded I or H
with equal flanges;

ñ) áåòîííà ïëèòà º êîìá³íîâàíîþ ç ïðîô-
íàñòèë³â, ïåðïåíäèêóëÿðíèõ äî áàëêè, à ðåáðà
áåòîíó íåðîçð³çí³ ïî äîâæèí³;

(c) the concrete slab is composite with profiled
steel sheeting that spans perpendicular to the beam
and the concrete ribs are continuous across it;

d) ó êîæíîìó ðåáð³ ïðîô³ëþ º îäèí ïîïåðå÷íèé
ñòðèæåíü, ðîçòàøîâàíèé ó öåíòð³ ðåáðà, àáî
ïåðåì³ííî íà ë³â³é ³ ïðàâ³é ñòîðîí³ ëîòîêà
âäîâæ ïðîëüîòó;

(d) there is one stud per rib of sheeting, placed ei-
ther centrally within the rib or alternately on the left
side and on the right side of the trough throughout
the length of the span;

å) ó ïðîôíàñòèë³ ç b hp0 2/ � ³ hp � 60 ìì
ïîçíà÷åííÿ äèâ. íà ðèñóíêó 6.13;

(e) for the sheeting b hp0 2/ � and hp � 60 mm,
where the notation is as in Figure 6.13 and

f) çóñèëëÿ Nc âèçíà÷àþòüñÿ çã³äíî ³ç ñïðîùå-
íèì ìåòîäîì, íàâåäåíèì íà ðèñóíêó 6.5.

(f) the force Nc is calculated in accordance with
the simplified method given in Figure 6.5.

Çà äîòðèìàííÿ öèõ óìîâ êîåô³ö³ºíò � ïîâèíåí
çàäîâîëüíÿòè:

Where these conditions are satisfied, the ratio �
should satisfy:

Le � 25 ; � � �
 

!
"
"

#

$
%
% �1

355
1 0 0 04

f
L

y
e( , , ) , � � 0 4, , (6.16)

Le & 25 ; � � 1, (6.17)

Ïðèì³òêà. Âèìîãè 6.6.1.2 îòðèìàí³ ïðè ð³âíîì³ð-
íîìó êðîö³ çñóâíèõ ç’ºäíàíü.

Note: The requirements in 6.6.1.2 are derived for uni-
form spacing of shear connectors.

6.6.1.3 Êðîê çñóâíèõ ç’ºäíàíü ó áàëêàõ ñïîðóä 6.6.1.3 Spacing of shear connectors in beams

for buildings

(1)Ð Çñóâí³ ç’ºäíàííÿ ïîâèíí³ ðîçòàøîâóâàòèñü
âçäîâæ áàëêè, ùîá ïåðåäàâàòè ïîçäîâæí³é
çñóâ ³ çàïîá³ãàòè ðîçøàðóâàííþ áåòîíó òà ñòà-
ëåâî¿ áàëêè, âðàõîâóþ÷è â³äïîâ³äíèé ðîçïîä³ë
ðîçðàõóíêîâèõ ïîçäîâæí³õ çóñèëü çñóâó.

(1)P The shear connectors shall be spaced along
the beam so as to transmit longitudinal shear and
to prevent separation between the concrete and
the steel beam, considering an appropriate distri-
bution of design longitudinal shear force.

(2) ó êîíñîëÿõ òà çîíàõ â³ä’ºìíèõ ìîìåíò³â íå-
ðîçð³çíèõ áàëîê ðîçòÿãíóòà àðìàòóðà ïîâèííà
îáðèâàòèñü â³äïîâ³äíî äî êðîêó çñóâíèõ ç’ºä-
íàíü òà â³äïîâ³äíèì ÷èíîì çààíêåðîâóâàòèñü.

(2) In cantilevers and hogging moment regions of
continuous beams, tension reinforcement should
be curtailed to suit the spacing of the shear con-
nectors and should be adequately anchored.

(3) Ïëàñòè÷í³ ç’ºäíàííÿ ìîæóòü ðîçòàøîâóâà-
òèñü ð³âíîì³ðíî ïî äîâæèí³ ì³æ ïðèëåãëèìè
êðèòè÷íèìè ïåðåð³çàìè, ÿê âèçíà÷åíî ó 6.1.1
çà óìîâè, ùî:

(3) Ductile connectors may be spaced uniformly
over a length between adjacent critical cross-sec-
tions as defined in 6.1.1 provided that:

67

ÄÑÒÓ-Í Á EN 1994-1-1:2010

arymarenko
Прямоугольник



– âñ³ êðèòè÷í³ ïåðåð³çè ó ïðîëüîò³, ùî ðîç-
ãëÿäàºòüñÿ, º êëàñó 1 àáî 2;

– all critical sections in the span considered are
in Class 1 or Class 2,

– � çàäîâîëüíÿº îáìåæåííÿ, íàâåäåí³ ó
6.6.1.2;

– � satisfies the limit given by 6.6.1.2 and

– ïëàñòè÷íèé ìîìåíò âíóòð³øíüî¿ ïàðè êîì-
á³íîâàíîãî ïåðåð³çó íå ïåðåâèùóº á³ëüøå
í³æ ó 2,5 ðàçà ïëàñòè÷íèé ìîìåíò ñòàëåâîãî
ïðîô³ëþ.

– the plastic resistance moment of the com-
posite section does not exceed 2,5 times the
plastic resistance moment of the steel member
alone.

(4) ßêùî ïëàñòè÷íèé ìîìåíò âíóòð³øíüî¿ ïàðè
êîìá³íîâàíîãî ïåðåð³çó ïåðåâèùóº á³ëüøå í³æ
ó 2,5 ðàçà ïëàñòè÷íèé ìîìåíò ñòàëåâîãî åëå-
ìåíòà, íåîáõ³äíî âèêîíóâàòè äîäàòêîâó ïåðå-
â³ðêó äîñòàòíîñò³ çñóâíîãî ç’ºäíàííÿ ó ïðîì³æ-
íèõ òî÷êàõ ïðèáëèçíî ïîñåðåäèí³ ì³æ ïðèëåã-
ëèìè êðèòè÷íèìè ïåðåð³çàìè.

(4) If the plastic resistance moment exceeds
2,5 times the plastic resistance moment of the
steel member alone, additional checks on the
adequacy of the shear connection should be
made at intermediate points approximately mid-
way between adjacent critical cross-sections.

(5) Íåîáõ³äíà ê³ëüê³ñòü çñóâíèõ ç’ºäíàíü ìîæå
ðîçïîä³ëÿòèñü ì³æ òî÷êîþ ìàêñèìàëüíîãî
äîäàòíîãî ìîìåíòó ³ ïðèëåãëîþ îïîðîþ àáî
òî÷êîþ ìàêñèìàëüíîãî â³ä’ºìíîãî ìîìåíòó
â³äïîâ³äíî äî ïîçäîâæíüîãî çñóâó, âèçíà÷å-
íîãî çà ïðóæíîþ òåîð³ºþ ïðè íàâàíòàæåíí³,
ùî ðîçãëÿäàºòüñÿ. Ó ðàç³ âèêîíàííÿ öèõ âèìîã
æîäí³ äîäàòêîâ³ ïåðåâ³ðêè äîñòàòíîñò³ çñóâíèõ
ç’ºäíàíü íå âèìàãàþòüñÿ.

(5) The required number of shear connectors
may be distributed between a point of maximum
sagging bending moment and an adjacent sup-
port or point of maximum hogging moment, in ac-
cordance with the longitudinal shear calculated
by elastic theory for the loading considered.
Where this is done, no additional checks on the
adequacy of the shear connection are required.

6.6.2 Ïîçäîâæíº çóñèëëÿ çñóâó ó áàëêàõ

ñïîðóä

6.6.2 Longitudinal shear force in beams for

buildings

6.6.2.1 Áàëêè, ó ÿêèõ íåë³í³éíà àáî ïðóæíà

òåîð³ÿ âèêîðèñòîâóºòüñÿ äëÿ

âèçíà÷åííÿ ì³öíîñò³ îäíîãî àáî

á³ëüøå ïåðåð³ç³â

6.6.2.1 Beams in which non-linear or elastic

theory is used for resistances of one

or more crosssections

(1) ßêùî äëÿ ïîïåðå÷íèõ ïåðåð³ç³â çàñòîñîâó-
ºòüñÿ íåë³í³éíà àáî ïðóæíà òåîð³ÿ, òî çóñèëëÿ
ïîçäîâæíüîãî çñóâó ïîâèíí³ âèçíà÷àòèñü ó
ñïîñ³á, ùî óçãîäæóºòüñÿ ç 6.2.1.4 àáî 6.2.1.5
â³äïîâ³äíî.

(1) If non-linear or elastic theory is applied
to cross-sections, the longitudinal shear force
should be determined in a manner consistent with
6.2.1.4 or 6.2.1.5 respectively.

6.6.2.2 Áàëêè, ó ÿêèõ äëÿ âèçíà÷åííÿ ì³öíîñò³

ïåðåð³ç³â âèêîðèñòîâóºòüñÿ

ïëàñòè÷íà òåîð³ÿ

6.6.2.2 Beams in which plastic theory is used

for resistance of cross sections

(1)Ð Çàãàëüíèé ðîçðàõóíêîâèé çñóâ ïîâèíåí
âèçíà÷àòèñü ó ñïîñ³á, ùî óçãîäæóºòüñÿ ç
ðîçðàõóíêîâèì çíà÷åííÿì âíóòð³øíüî¿ ïàðè, ç
óðàõóâàííÿì ð³çíèö³ ó íîì³íàëüíèõ çóñèëëÿõ ó
áåòîí³ àáî êîíñòðóêö³éí³é ñòàë³ íà êðèòè÷í³é
äîâæèí³.

(1)P The total design longitudinal shear shall be
determined in a manner consistent with the de-
sign bending resistance, taking account of the
difference in the normal force in concrete or struc-
tural steel over a critical length.

(2) Äëÿ ïîâíîãî ç’ºäíàííÿ íà çñóâ íåîáõ³äíî
ïîñèëàòèñü â³äïîâ³äíî íà 6.2.1.2 àáî 6.3.2.

(2) For full shear connection, reference should be
made to 6.2.1.2, or 6.3.2, as appropriate.

(3) Ïðè ÷àñòêîâîìó ç’ºäíàíí³ íà çñóâ íåîáõ³äíî
ïîñèëàòèñü â³äïîâ³äíî íà 6.2.1.3 àáî 6.3.2.

(3) For partial shear connection, reference should
be made to 6.2.1.3 or 6.3.2, as appropriate.
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6.6.3 Ñòðèæíåâ³ ïîïåðå÷í³ ç’ºäíàííÿ

ç ãîëîâêàìè ó ñóö³ëüíèõ ïëèòàõ

³ áåòîííîìó çàïîâíåíí³

6.6.3 Headed stud connectors in solid slabs

and concrete encasement

6.6.3.1 Ðîçðàõóíêîâèé îï³ð 6.6.3.1 Design resistance

(1) Ðîçðàõóíêîâèé îï³ð ïîïåðå÷íèõ ñòðèæí³â
ç ãîëîâêàìè ïðè àâòîìàòè÷íîìó çâàðþâàíí³
çã³äíî ç EN 14555 ïîâèíåí âèçíà÷àòèñü çà
âèðàçîì:

(1) The design shear resistance of a headed stud
automatically welded in accordance with EN 14555
should be determined from:

P
f d
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�
0 8 42, /'
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, (6.18)

àáî or:
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çàëåæíî â³ä òîãî, ÿêå çíà÷åííÿ ìåíøå, ïðè whichever is smaller, with:
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� �1 ïðè (for) h dsc / & 4 , (6.21)

äå:
�V – êîåô³ö³ºíò áåçïåêè;

where:
�V is the partial factor;

d – ä³àìåòð ò³ëà ñòðèæíÿ, 16 ìì � d � 25 ìì; d is the diameter of the shank of the stud,
16 mm � d � 25 mm;

fu – âèáðàíà íåîáìåæóâàíà ì³öí³ñòü íà ðîçòÿã
ìàòåð³àëó ïîïåðå÷íîãî ñòðèæíÿ, àëå íå á³ëü-
øå í³æ 500 Í/ìì2;

fu is the specified ultimate tensile strength of
the material of the stud but not greater than
500 N/mm2;

fck – íîðìàòèâíà öèë³íäðè÷íà ì³öí³ñòü íà ñòèñê
áåòîíó ó â³ö³, ùî â³äïîâ³äàº ìîìåíòó ÷àñó,
ÿêèé ðîçãëÿäàºòüñÿ, ãóñòèíîþ íå ìåíøe í³æ
1750 êã/ì3;

fck is the characteristic cylinder compressive
strength of the concrete at the age considered, of
density not less than 1750 kg/m3;

hsc – çàãàëüíà íîì³íàëüíà âèñîòà ïîïåðå÷íîãî
ñòðèæíÿ.

hsc is the overall nominal height of the stud.

Ïðèì³òêà. Çíà÷åííÿ �V ìîæå íàäàâàòèñü ó
íàö³îíàëüíîìó äîäàòêó. Ðåêîìåíäóºòüñÿ âåëè÷èíà
�V = 1,25.

Note: The value for �V may be given in the National
Annex. The recommended value for �V is 1,25.

6.6.3.2 Âïëèâ ðîçòÿãó íà ðîçðàõóíêîâèé îï³ð

çð³çó

6.6.3.2 Influence of tension on shear resistance

(1) ßêùî ïîïåðå÷í³ ñòðèæí³ ç ãîëîâêàìè íà äî-
äàòîê äî çñóâó çàçíàþòü ïðÿìî¿ ä³¿ çóñèëü ðîç-
òÿãó, òî íåîáõ³äíî îá÷èñëþâàòè ðîçðàõóíêîâå
çóñèëëÿ ðîçòÿãó Ften íà ïîïåðå÷íèé ñòðèæåíü.

(1) Where headed stud connectors are subjected
to direct tensile force in addition to shear, the
design tensile force per stud Ften should be calcu-
lated.

(2) Çóñèëëÿì ðîçòÿãó ìîæíà çíåõòóâàòè, ÿêùî
Ften � 0,1PRd , äå PRd – ðîçðàõóíêîâèé îï³ð
çð³çó, âèçíà÷åíèé çã³äíî ç 6.6.3.1.

(2) If Ften � 0,1PRd , where PRd is the design shear
resistance defined in 6.6.3.1, the tensile force
may be neglected.

(3) ßêùî Ften > 0,1PRd , òî ç’ºäíàííÿ íå âõîäèòü
ó ñôåðó çàñòîñóâàííÿ EN 1994.

(3) If Ften > 0,1PRd , the connection is not within
the scope of EN 1994.
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6.6.4 Ðîçðàõóíêîâèé îï³ð ïîïåðå÷íèõ

ñòðèæí³â ç ãîëîâêàìè, ùî

çàñòîñîâóþòüñÿ ç ïðîô³ëüîâàíèì

íàñòèëîì ó ñïîðóäàõ

6.6.4 Design resistance of headed studs

used with profiled steel sheeting in

buildings

6.6.4.1 Ïðîôíàñòèëè ç ðåáðàìè,

ïàðàëåëüíèìè îïîðíèì áàëêàì

6.6.4.1 Sheeting with ribs parallel to the

supporting beams

(1) Ïîïåðå÷í³ ñòðèæí³ ðîçòàøîâàí³ â ìåæàõ
çîíè áåòîíó, ùî ìàº ôîðìó âóòà (ðèñóíîê 6.12).
ßêùî ïðîô³ëü íåðîçð³çíèé ïîïåðåê áàëêè, òî
øèðèíà b0 äîð³âíþº øèðèí³ ïàçó, ÿê ïîêàçàíî
íà ðèñóíêó 9.2. ßêùî íàñòèë ðîçð³çíèé, òî b0

âèçíà÷àºòüñÿ ñïîñîáîì, ÿêèé ïîêàçàíî íà ðè-
ñóíêó 6.12. Âèñîòó ïàçó ñë³ä ïðèéìàòè ÿê hp –
çàãàëüíà âèñîòà íàñòèëó ì³íóñ âèñòóïè.

(1) The studs are located within a region of con-
crete that has the shape of a haunch, see Figure
6.12. Where the sheeting is continuous across the
beam, the width of the haunch b0 is equal to the
width of the trough as given in Figure 9.2. Where
the sheeting is not continuous, b0 is defined in a
similar way as given in Figure 6.12. The depth of
the haunch should be taken as hp , the overall
depth of the sheeting excluding embossments.

(2) Ðîçðàõóíêîâèé îï³ð çñóâó íåîáõ³äíî ïðèé-
ìàòè ÿê îï³ð ó ñóö³ëüí³é ïëèò³, äèâ. 6.6.3.1,
ïîìíîæåíèé íà ïîíèæóâàëüíèé êîåô³ö³ºíò k

l
,

ùî âèçíà÷àºòüñÿ çà íàñòóïíèì âèðàçîì:

(2) The design shear resistance should be taken
as the resistance in a solid slab, see 6.6.3.1, mul-
tiplied by the reduction factor k

l
given by the fol-

lowing expression:

k
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äå hsc – çàãàëüíà âèñîòà ñòðèæíÿ, àëå íå
á³ëüøå í³æ hp + 75 ìì.

where: hsc is the overall height of the stud, but not
greater than hp + 75 mm.

(3) ßêùî íàñòèë ðîçð³çíèé ïîïåðåê áàëêè ³ íå
çààíêåðîâàíèé äî áàëêè íàëåæíèì ÷èíîì, òî
ñòîðîíà ïàçó ³ ¿¿ àðìóâàííÿ ïîâèíí³ çàäîâîëü-
íÿòè 6.6.5.4.

(3) Where the sheeting is not continuous across
the beam, and is not appropriately anchored to
the beam, that side of the haunch and its rein-
forcement should satisfy 6.6.5.4.

Ïðèì³òêà. Ñïîñîáè äîñÿãíåííÿ íåîáõ³äíîãî àíêå-
ðóâàííÿ ìîæóòü íàäàâàòèñü ó íàö³îíàëüíîìó äî-
äàòêó.

Note: Means to achieve appropriate anchorage may
be given in the National Annex.
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6.6.4.2 Ïðîôíàñòèëè ç ðåáðàìè,

ïåðïåíäèêóëÿðíèìè äî îïîðíèõ áàëîê

6.6.4.2 Sheeting with ribs transverse to the

supporting beams

(1) Ïðè çàáåçïå÷åíí³ âèêîíàííÿ óìîâ, íàâå-
äåíèõ ó (2) ³ (3), ðîçðàõóíêîâèé îï³ð çñóâó
ïîâèíåí ïðèéìàòèñü ÿê îï³ð ó ñóö³ëüí³é ïëèò³,

(1) Provided that the conditions given in (2) and
(3) are satisfied, the design shear resistance
should be taken as the resistance in a solid slab,

îá÷èñëåíèé, ÿê íàâåäåíî ó 6.6.3.1 (çà âèíÿò-
êîì óìîâè, ùî fu ïîâèííà ñòàíîâèòè íå á³ëüøå
í³æ 450 Í/ìì2), ïîìíîæåíèé íà ïîíèæóâàëü-
íèé êîåô³ö³ºíò kt , ùî âèçíà÷àºòüñÿ çà íàñòóï-
íèì âèðàçîì:

calculated as given by 6.6.3.1 (except that fu
should not be taken as greater than 450 N/mm2)
multiplied by the reduction factor kt given by:
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äå nr – ê³ëüê³ñòü ïîïåðå÷íèõ ñòðèæí³â ó îäíîìó
ðåáð³ íà ïåðåð³ç³ áàëêè, ùî íå ïåðåâèùóº 2
çà ðîçðàõóíêîì, à ³íø³ ñèìâîëè ïîêàçàí³ íà
ðèñóíêó 6.13.

where: nr is the number of stud connectors in
one rib at a beam intersection, not to exceed 2 in
computations, and other symbols are as defined
in Figure 6.13.

(2) Êîåô³ö³ºíò kt íå ïîâèíåí ïðèéìàòèñü á³ëü-
øèì í³æ â³äïîâ³äíå çíà÷åííÿ kt ,max, íàâåäåíå
ó òàáëèö³ 6.2.

(2) The factor kt should not be taken greater than
the appropriate value kt ,max given in Table 6.2.

Òàáëèöÿ 6.2 – Âåðõí³ ìåæ³ kt ,max äëÿ êîåô³ö³ºíòà çíèæåííÿ kt

Table 6.2 – Upper limits kt ,max for the reduction factor kt

Ê³ëüê³ñòü ñòðèæíåâèõ
ïîïåðå÷íèõ ç’ºäíàíü

íà ðåáðî
Number of stud

connectors per rib

Òîâùèíà t ëèñòà,
ìì

Thickness t

of sheet (mm)

Ñòðèæí³ ä³àìåòðîì íå á³ëüøå
í³æ 20 ìì, çâàðþâàí³ ÷åðåç

ñòàëåâèé ïðîôíàñòèë
Studs not exceeding 20 mm in
diameter and welded through

profiled steel sheeting

Ïðîôíàñòèë ç îòâîðàìè òà
ïîïåðå÷íèìè ñòðèæíÿìè

ä³àìåòðîì 19 ìì àáî 22 ìì
Profiled sheeting with holes
and studs 19 mm or 22 mm

in diameter

nr = 1
� 1,0 0,85 0,75

> 1,0 1,0 0,75

nr = 2
� 1,0 0,85 0,6

> 1,0 0,8 0,6
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(3) Çíà÷åííÿ kt , íàâåäåí³ ó (1) ³ (2), ìîæóòü
çàñòîñîâóâàòèñü ïðè çàáåçïå÷åíí³ óìîâ, ùî:

(3) The values for kt given by (1) and (2) are ap-
plicable provided that:

– ïîïåðå÷í³ ñòðèæí³ ðîçì³ùåí³ ó ðåáðàõ âè-
ñîòîþ hp , íå á³ëüøîþ í³æ 85 ìì, ³ øèðè-
íîþ b0 íå ìåíøîþ í³æ hp ;

– the studs are placed in ribs with a height hp not
greater than 85 mm and a width b0 not less
than hp and

– ïðè çâàðþâàíí³ ÷åðåç íàñòèë ä³àìåòð
ñòðèæí³â íå ïåðåâèùóº 20 ìì;

– for through deck welding, the diameter of the
studs is not greater than 20 mm, or

– ïðè âëàøòóâàíí³ îòâîð³â ó ïðîôíàñòèë³
ä³àìåòð ñòðèæí³â íå ïåðåâèùóº 22 ìì.

– for holes provided in the sheeting, the diameter
of the studs is not greater than 22 mm.

6.6.4.3 Äâîâ³ñíå íàâàíòàæåííÿ çñóâíèõ

ç’ºäíàíü

6.6.4.3 Biaxial loading of shear connectors

(1) ßêùî çñóâí³ ç’ºäíàííÿ âñòàíîâëþþòüñÿ äëÿ
çàáåçïå÷åííÿ ñï³ëüíî¿ ðîáîòè áàëêè ³ êîìái-
íîâàíî¿ ïëèòè, òî ñïîëó÷åííÿ ñèë, ÿê³ ä³þòü
íà ñòðèæåíü, ïîâèííî çàäîâîëüíÿòè íàñòóïíó
óìîâó:

(1) Where the shear connectors are provided to
produce composite action both for the beam and
for the composite slab, the combination of forces
acting on the stud should satisfy the following:
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äå:
F

l
– ðîçðàõóíêîâà ïîçäîâæíÿ ñèëà, ñïðè÷èíåíà

êîìá³íîâàíîþ ä³ºþ ó áàëö³;

where:
F

l
is the design longitudinal force caused by com-

posite action in the beam;

Ft – ðîçðàõóíêîâà ïîïåðå÷íà ñèëà, ñïðè÷èíåíà
êîìá³íîâàíîþ ä³ºþ ó ïëèò³ (ðîçä³ë 9);

Ft is the design transverse force caused by com-
posite action in the slab, see Section 9;

P ,Rdl ³ Pt,Rd – â³äïîâ³äíî ðîçðàõóíêîâ³ îïîðè
íà çñóâ ñòðèæíÿ.

P ,Rdl and Pt,Rd are the corresponding design
shear resistances of the stud.

6.6.5 Êîíñòðóþâàííÿ çñóâíèõ ç’ºäíàíü

òà âïëèâ âèêîíàííÿ

6.6.5 Detailing of the shear connection and

influence of execution

6.6.5.1 Îï³ð â³äðèâó(ðîçøàðóâàííþ) 6.6.5.1 Resistance to separation

(1) Ïëîùèíà ç’ºäíóâàëüíîãî åëåìåíòà, ÿêèé
ñïðèéìàº çóñèëëÿ â³äðèâó (íàïðèêëàä, íèæíÿ
ñòîðîíà ãîëîâêè ñòðèæíÿ), ïîâèííà âèñòóïàòè
íå ìåíøå í³æ íà 30 ìì ó ÷èñòîò³ íàä íèæíüîþ
àðìàòóðîþ (ðèñóíîê 6.14).

(1) The surface of a connector that resists separa-
tion forces (for example, the underside of the
head of a stud) should extend not less than
30 mm clear above the bottom reinforcement, see
Figure 6.14.

6.6.5.2 Çàõèñíèé øàð òà áåòîíóâàííÿ

ó ñïîðóäàõ

6.6.5.2 Cover and concreting for buildings

(1)Ð Êîíñòðóþâàííÿ çñóâíèõ ç’ºäíàíü, ÿê³
ñïðèéìàþòü çóñèëëÿ çñóâó, ïîâèííî çàáåçïå-
÷óâàòè ìîæëèâ³ñòü íàëåæíèì ÷èíîì óù³ëüíþ-
âàòè áåòîí íàâêîëî îñíîâè ç’ºäíàííÿ.

(1)P The detailing of shear connectors shall be
such that concrete can be adequately compacted
around the base of the connector.

(2) ßêùî çâåðõó ç’ºäíàííÿ âèìàãàºòüñÿ çàõèñ-
íèé øàð, òî â³í ïîâèíåí áóòè:

(2) If cover over the connector is required, the
nominal cover should be:

à) íå ìåíøå í³æ 20 ìì àáî a) not less than 20 mm, or

b) çã³äíî ç ðåêîìåíäàö³ÿìè EN 1992-1-1, òàá-
ëèöÿ 4.4 äëÿ ñòàëåâî¿ àðìàòóðè ìåíøå í³æ
5 ìì, ó çàëåæíîñò³, ÿêà ³ç âåëè÷èí á³ëüøà.

b) as recommended by EN 1992-1-1, Table 4.4
for reinforcing steel, less 5 mm, whichever is the
greater.

72

ÄÑÒÓ-Í Á EN 1994-1-1:2010

arymarenko
Прямоугольник



(3) ßêùî çàõèñíèé øàð íå âèìàãàºòüñÿ, òî
âåðõ ç’ºäíàííÿ ìîæå çá³ãàòèñÿ ç ïîâåðõíåþ
áåòîíó ïëèòè.

(3) If cover is not required the top of the connector
may be flush with the upper surface of the con-
crete slab.

(4) Ñòóï³íü òà ïîñë³äîâí³ñòü áåòîíóâàííÿ
ïîâèíí³ áóòè òàêèìè, ùîá äîçð³âàþ÷èé áåòîí
íå ïîøêîäæóâàâñÿ âíàñë³äîê îáìåæåíî¿ êîì-
á³íîâàíî¿ ðîáîòè, ùî â³äáóâàºòüñÿ ïðè äå-
ôîðìàö³¿ ñòàëåâèõ áàëîê ïðè ïîñë³äîâíîìó
âèêîíàíí³ áåòîíóâàííÿ. Äå ò³ëüêè ìîæëèâî,
äåôîðìàö³¿ äî çñóâíèõ ç’ºäíàíü íå ïîâèíí³
ïðèêëàäàòèñü äî íàáóòòÿ áåòîíîì öèë³íäðè÷-
íî¿ ì³öíîñò³ ùîíàéìåíøå 20 Í/ìì2.

(4) In execution, the rate and sequence of con-
creting should be required to be such that partly
matured concrete is not damaged as a result of
limited composite action occurring from deforma-
tion of the steel beams under subsequent con-
creting operations. Wherever possible, deforma-
tion should not be imposed on a shear connection
until the concrete has reached a cylinder strength
of at least 20 N/mm2.

6.6.5.3 Ì³ñöåâå àðìóâàííÿ ó ïëèòàõ 6.6.5.3 Local reinforcement in the slab

(1) Ó ì³ñöÿõ ïðèëÿãàííÿ çñóâíîãî ç’ºäíàííÿ äî
ïîçäîâæíüî¿ ãðàí³ áåòîííî¿ ïëèòè ïîïåðå÷íà
àðìàòóðà, ùî âñòàíîâëþºòüñÿ çã³äíî ç 6.6.6,
ïîâèííà ïîâí³ñòþ çààíêåðîâóâàòèñü ì³æ
ãðàííþ ïëèòè òà ïðèëåãëèì ðÿäîì ç’ºäíàíü.

(1) Where the shear connection is adjacent to a
longitudinal edge of a concrete slab, transverse
reinforcement provided in accordance with 6.6.6
should be fully anchored in the concrete between
the edge of the slab and the adjacent row of con-
nectors.

(2) Äëÿ çàïîá³ãàííÿ ïîçäîâæíüîìó ðîçòð³ñêó-
âàííþ áåòîíó ïîëèöü, ñïðè÷èíåíîìó çñóâíèìè
ç’ºäíàííÿìè, êîëè â³äñòàíü â³ä ãðàí³ áåòîííî¿
ïîëèö³ äî îñ³ íàéáëèæ÷îãî ðÿäó çñóâíèõ ç’ºä-
íàíü ñòàíîâèòü ìåíøå í³æ 300 ìì, íåîáõ³äíî
çàñòîñîâóâàòè íàñòóïí³ äîäàòêîâ³ ðåêîìåí-
äàö³¿:

(2) To prevent longitudinal splitting of the
con-crete flange caused by the shear connectors,
the following additional recommendations should
be applied where the distance from the edge of
the concrete flange to the centreline of the near-
est row of shear connectors is less than 300 mm:

à) ïîïåðå÷íà àðìàòóðà ïîâèííà äîïîâíþâà-
òèñü U-ïîä³áíèìè ñòðèæíÿìè, ùî âñòàíîâëþ-
þòüñÿ íàâêîëî çñóâíèõ ç’ºäíàíü;

a) transverse reinforcement should be supplied
by U-bars passing around the shear connectors,

b) ÿêøî äëÿ çñóâíèõ ç’ºäíàíü âèêîðèñòîâóþòü-
ñÿ ñòðèæí³ ç ãîëîâêàìè, òî â³äñòàíü â³ä ãðàí³
áåòîííî¿ ïîëèö³ äî îñ³ íàéáëèæ÷îãî ñòðèæíÿ
ïîâèííà áóòè íå ìåíøå í³æ 6d, äå d – íîìi-
íàëüíèé ä³àìåòð ñòðèæíÿ, à U-ïîä³áí³ ñòðèæí³
ïîâèíí³ ìàòè ä³àìåòð íå ìåíøå í³æ 0,5d;

b) where headed studs are used as shear
con-nectors, the distance from the edge of the
concrete flange to the centre of the nearest stud
should not be less than 6d, where d is the nominal
diameter of the stud, and the U-bars should be not
less than 0,5d in diameter and

ñ) U-ïîä³áí³ ñòðèæí³ ïîâèíí³ ðîçòàøîâóâàòèñü
ÿêîìîãà íèæ÷å äî ì³í³ìàëüíî ìîæëèâîãî çà-
õèñíîãî øàðó.

c) the U-bars should be placed as low as possible
while still providing sufficient bottom cover.

(3)Ð Íà ê³íö³ êîíñîë³ íåîáõ³äíî çàáåçïå÷óâàòè
â³äïîâ³äíå àðìóâàííÿ äëÿ ïåðåäà÷³ çóñèëü â³ä
çñóâíèõ ç’ºäíàíü íà ïîçäîâæíþ àðìàòóðó.

(3)P At the end of a composite cantilever, suffi-
cient local reinforcement shall be provided to
transfer forces from the shear connectors to the
longitudinal reinforcement.

6.6.5.4 ²íø³ âèäè âóò³â, îêð³ì ñôîðìîâàíèõ

ñòàëåâèìè ïðîôíàñòèëàìè

6.6.5.4 Haunches other than formed by profiled

steel sheeting

(1) ßêùî âëàøòîâóþòüñÿ âóòè ì³æ ñòàëåâèì
ïðîô³ëåì ³ íèæíüîþ ïîâåðõíåþ áåòîíó ïëèòè,
ñòîðîíè âóò³â ïîâèíí³ ïðîëÿãàòè çà ìåæàìè
ë³í³¿, ïðîâåäåíî¿ ï³ä êóòîì 45° â³ä çîâí³øíüî¿
ãðàí³ ñòðèæíÿ (ðèñóíîê 6.14).

(1) Where a concrete haunch is used between the
steel section and the soffit of the concrete slab,
the sides of the haunch should lie outside a line
drawn at 45° from the outside edge of the connec-
tor, see Figure 6.14.
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(2) Ì³í³ìàëüíèé çàõèñíèé øàð áåòîíó â³ä áî-
êîâî¿ ãðàí³ âóòà äî ñòðèæíÿ ïîâèíåí áóòè íå
ìåíøå í³æ 50 ìì.

(2) The nominal concrete cover from the side of
the haunch to the connector should be not less
than 50 mm.

(3) Íåîáõ³äí³ ïîïåðå÷í³ ñòðèæí³ â³äïîâ³äíî äî
âèìîã 6.6.6 ïîâèíí³ âñòàíîâëþâàòèñü ó âóòàõ
íèæ÷å íå ìåíøå í³æ 40 ìì â³ä ïîâåðõí³ ç’ºä-
íàíü, ùî ñïðèéìàþòü çóñèëëÿ â³äðèâó.

(3) Transverse reinforcing bars sufficient to sat-
isfy the requirements of 6.6.6 should be provided
in the haunch at not less than 40 mm clear below
the surface of the connector that resists uplift.

6.6.5.5 Êðîê çñóâíèõ ñòðèæí³â 6.6.5.5 Spacing of connectors

(1)Ð ßêùî ó ðîçðàõóíêó ïðèïóñêàºòüñÿ, ùî
ñò³éê³ñòü ñòàëåâîãî àáî çàë³çîáåòîííîãî åëå-
ìåíòà çàáåçïå÷óºòüñÿ ç’ºäíàííÿì ì³æ íèìè, òî
êðîê çñóâíèõ ç’ºäíàíü ïîâèíåí áóòè äîñòàòíüî
òî÷íèì, ùîá öÿ óìîâà âèêîíóâàëàñü.

(1)P Where it is assumed in design that the stabil-
ity of either the steel or the concrete member is
ensured by the connection between the two, the
spacing of the shear connectors shall be suffi-
ciently close for this assumption to be valid.

(2) ßêùî ââàæàºòüñÿ, ùî ñòèñíóòà ñòàëåâà
ïîëèöÿ âíàñë³äîê ñòâîðåííÿ â’ÿçåé çñóâíèìè
ç’ºäíàííÿìè ñòàº êëàñó 1 àáî 2 çàì³ñòü íèæ-
÷îãî êëàñó, òî â³äñòàíü ì³æ öåíòðàìè çñóâíèõ
ç’ºäíàíü ó íàïðÿì³ ä³¿ ñòèñêó íå ïîâèííà
ïåðåâèùóâàòè íàñòóïíèõ çíà÷åíü:

(2) Where a steel compression flange that would
otherwise be in a lower class is assumed to be in
Class 1 or Class 2 because of restraint from shear
connectors, the centre-to-centre spacing of the
shear connectors in the direction of compression
should be not greater than the following limits:

– ÿêùî ïëèòà ìàº êîíòàêò ïî âñ³é äîâæèí³

(íàïðèêëàä, ñóö³ëüíà ïëèòà): 22 235t ff y/ ;

– where the slab is in contact over the full length

(e.g. solid slab): 22 235t ff y/ ;

– ÿêùî ïëèòà ìàº êîíòàêò íå ïî âñ³é äîâæèí³
(íàïðèêëàä, ïëèòà ç ðåáðàìè ïîïåðåê áàë-

êè): 15 235t ff y/ ,

– where the slab is not in contact over the full
length (e.g. slab with ribs transverse to the

beam):15 235t ff y/ ,

äå:
tf – òîâùèíà ïîëèö³;

where:
tf is the thickness of the flange;

fy – íîì³íàëüíèé îï³ð òåêó÷îñò³ ïîëèö³, Í/ìì2. fy is the nominal yield strength of the flange in
N/mm2.

Îêð³ì òîãî, â³äñòàíü ó ÷èñòîò³ ì³æ ãðàííþ ñòè-
ñíóòî¿ ïîëèö³ äî íàéáëèæ÷î¿ ë³í³¿ çñóâíèõ ç’ºä-

íàíü íå ïîâèííà ïåðåâèùóâàòè 9 235t ff y/ .

In addition, the clear distance from the edge of a
compression flange to the nearest line of shear con-

nectors should be not greater than 9 235t ff y/ .

(3) Ó áóä³âëÿõ ìàêñèìàëüíà â³äñòàíü ó ïîç-
äîâæíüîìó íàïðÿìêó çñóâíèõ ç’ºäíàíü íå
ïîâèííà ïåðåâèùóâàòè á³ëüøå í³æ ó 6 ðàç³â
çàãàëüíó òîâùèíó ïëèòè, àáî 800 ìì.

(3) In buildings, the maximum longitudinal cen-
tre-to-centre spacing of shear connectors should
be not greater than 6 times the total slab thick-
ness nor 800 mm.
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6.6.5.6 Ðîçì³ðè ñòàëåâî¿ ïîëèö³ 6.6.5.6 Dimensions of the steel flange

(1)Ð Òîâùèíà ñòàëåâî¿ ïëàñòèíè àáî ïîëèö³, äî
ÿêî¿ ïðèâàðåíèé ç’ºäíóâàëüíèé ñòðèæåíü, ïî-
âèííà áóòè äîñòàòíüîþ äëÿ íàëåæíîãî çâàðþ-
âàííÿ ³ â³äïîâ³äíèì ÷èíîì ïåðåäàâàòè íàâàí-
òàæåííÿ â³ä ñòðèæíÿ íà ïëàñòèíó áåç ëîêàëü-
íîãî ðóéíóâàííÿ òà íàäì³ðíèõ äåôîðìàö³é.

(1)P The thickness of the steel plate or flange to
which a connector is welded shall be sufficient
to allow proper welding and proper transfer of
load from the connector to the plate without local
failure or excessive deformation.

(2) Ó áóä³âëÿõ â³äñòàíü eD ì³æ ãðàííþ ñòðèæíÿ
³ ãðàííþ ïîëèö³ áàëêè, äî ÿêî¿ â³í ïðèâàðþ-
ºòüñÿ (ðèñóíîê 6.14), ïîâèííà áóòè íå ìåíøå
í³æ 20 ìì.

(2) In buildings, the distance eD between the edge
of a connector and the edge of the flange of the
beam to which it is welded, see Figure 6.14,
should be not less than 20 mm.

6.6.5.7 Ç’ºäíóâàëüí³ ñòðèæí³ ç ãîëîâêàìè 6.6.5.7 Headed stud connectors

(1) Çàãàëüíà âèñîòà ñòðèæíÿ ïîâèííà áóòè íå
ìåíøå í³æ 3d, äå d – ä³àìåòð ò³ëà ñòðèæíÿ.

(1) The overall height of a stud should be not less
than 3d, where d is the diameter of the shank.

(2) Ãîëîâêà ïîâèííà áóòè ä³àìåòðîì íå ìåíøå
í³æ 1,5d ³ ìàòè âèñîòó íå ìåíøå í³æ 0,4d.

(2) The head should have a diameter of not less
than 1,5d and a depth of not less than 0,4d.

(3) Äëÿ åëåìåíò³â, ùî çàçíàþòü ðîçòÿãó ³ ïðè
íàâàíòàæåíí³ âòîìè, ä³àìåòð ñòðèæíÿ, ÿêèé ïðè-
âàðþºòüñÿ, íå ïîâèíåí ïåðåâèùóâàòè á³ëüøå
í³æ ó 1,5 ðàçà òîâùèíó ïîëèö³, çà âèíÿòêîì âè-
ïàäê³â, êîëè º äàí³ âèïðîáóâàíü äëÿ âèçíà÷åííÿ
îïîðó âòîì³ ñòðèæíÿ, ÿê çñóâíîãî ç’ºäíàííÿ. Öÿ
óìîâà çàñòîñîâóºòüñÿ òàêîæ äëÿ ñòðèæí³â, ðîç-
òàøîâàíèõ áåçïîñåðåäíüî íàä ñò³íêîþ.

(3) For elements in tension and subjected to fa-
tigue loading, the diameter of a welded stud
should not exceed 1,5 times the thickness of the
flange to which it is welded, unless test informa-
tion is provided to establish the fatigue resistance
of the stud as a shear connector. This applies also
to studs directly over a web.

(4) Êðîê ñòðèæí³â ó íàïðÿì³ çóñèëëÿ çñóâó
ïîâèíåí ñòàíîâèòè íå ìåíøå í³æ 5d, à ó
ïîïåðå÷íîìó íàïðÿì³ äî çóñèëëÿ çñóâó – íå
ìåíøå í³æ 2,5d ó ñóö³ëüíèõ ïëèòàõ òà 4d â
³íøèõ âèïàäêàõ.

(4) The spacing of studs in the direction of the
shear force should be not less than 5d; the spac-
ing in the direction transverse to the shear force
should be not less than 2,5d in solid slabs and 4d

in other cases.

(5) Çà âèíÿòêîì âèïàäê³â, êîëè ñòðèæí³ ðîçòà-
øîâàí³ áåçïîñåðåäíüî íàä ñò³íêîþ, ä³àìåòð
ñòðèæíÿ íå ïîâèíåí ïåðåâèùóâàòè ó 2,5 ðàçà
òîâùèíó ò³º¿ ÷àñòèíè, äî ÿêî¿ â³í ïðèâàðþºòü-
ñÿ, îêð³ì âèïàäê³â, êîëè íàÿâí³ äàí³ âèïðîáó-
âàíü äëÿ âèçíà÷åííÿ îïîðó ñòðèæíÿ ÿê çñóâ-
íîãî ç’ºäíàííÿ.

(5) Except when the studs are located directly
over the web, the diameter of a welded stud
should be not greater than 2,5 times the thick-
ness of that part to which it is welded, unless test
information is provided to establish the resistance
of the stud as a shear connector.

6.6.5.8 Çàñòîñóâàííÿ ç’ºäíóâàëüíèõ

ñòðèæí³â ç ãîëîâêàìè ³ç ñòàëåâèìè

ïðîôíàñòèëàìè ó áóä³âëÿõ

6.6.5.8 Headed studs used with profiled steel

sheeting in buildings

(1) Íîì³íàëüíà âèñîòà ñòðèæíÿ ïîâèííà çá³ëü-
øóâàòèñü íå ìåíøå í³æ íà 2d âèùå âåðõó ñòà-
ëåâîãî íàñòèëó, äå d – ä³àìåòð ñòâîëà ñòðèæíÿ.

(1) The nominal height of a connector should ex-
tend not less than 2d above the top of the steel
deck, where d is the diameter of the shank.

(2) Ì³í³ìàëüíà øèðèíà ïàç³â, ùî çàïîâíþ-
þòüñÿ áåòîíîì, ïîâèííà ñòàíîâèòè íå ìåíøå
í³æ 50 ìì.

(2) The minimum width of the troughs that are to
be filled with concrete should be not less than
50 mm.

(3) ßêùî ñòðèæí³ íåìîæëèâî âñòàíîâèòè ïî
öåíòðó ïàçà íàñòèëó, òî ¿õ ñë³ä ðîçòàøîâóâàòè
ïîïåðåì³ííî ç äâîõ ñòîð³í ïàçà ïî äîâæèí³
ïðîëüîòó.

(3) Where the sheeting is such that studs cannot
be placed centrally within a trough, they should be
placed alternately on the two sides of the trough,
throughout the length of the span.
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6.6.6 Ïîçäîâæí³é çñóâ ó çàë³çîáåòîííèõ

ïëèòàõ

6.6.6 Longitudinal shear in concrete slabs

6.6.6.1 Çàãàëüí³ ïîëîæåííÿ 6.6.6.1 General

(1)Ð Ïîïåðå÷íà àðìàòóðà ó ïëèòàõ ïîâèííà
ðîçðàõîâóâàòèñü çà ãðàíè÷íèì ñòàíîì òàê,
ùîá ó ïåð³îä äîçð³âàííÿ áåòîíó çàïîá³ãàòè
ìîæëèâîñò³ ðóéíóâàííÿ â³ä ïîçäîâæíüîãî
çñóâó àáî ïîçäîâæíüîãî ðîçêîëþâàííÿ.

(1)P Transverse reinforcement in the slab shall
be designed for the ultimate limit state so that pre-
mature longitudinal shear failure or longitudinal
splitting shall be prevented.

(2)Ð Ðîçðàõóíêîâ³ íàïðóæåííÿ ïîçäîâæíüîãî
çñóâó ó áóäü-ÿêèõ ïîòåíö³àëüíèõ ïëîùèíàõ
ðóéíóâàííÿ â³ä ïîçäîâæíüîãî çñóâó â ìåæàõ
ïëèòè �Ed íå ïîâèíí³ ïåðåâèùóâàòè ðîçðàõóí-
êîâîãî îïîðó ïîçäîâæíüîìó çñóâó ó ïëîùèí³,
ùî ðîçãëÿäàºòüñÿ.

(2)P The design longitudinal shear stress for any
potential surface of longitudinal shear failure
within the slab �Ed shall not exceed the design
longitudinal shear strength of the shear surface
considered.

(3) Äîâæèíà ïëîùèíè çñóâó b-b, ùî ïîêàçàíà
íà ðèñóíêó 6.15, ïîâèííà ïðèéìàòèñü 2hsc

ïëþñ ä³àìåòð ãîëîâêè ïðè îäíîìó ðÿä³ ñòðèæ-
íåâèõ çñóâíèõ ç’ºäíàíü àáî (2hsc + st) ïëþñ
ä³àìåòð ãîëîâêè ïðè ïàðíîìó ðîçòàøóâàíí³
ñòðèæíåâèõ çñóâíèõ ç’ºäíàíü, äå hsc – âèñîòà
ñòðèæíÿ, à st – ïîïåðå÷íèé êðîê ì³æ öåíòðàìè
ñòðèæí³â.

(3) The length of the shear surface b-b shown in
Figure 6.15 should be taken as equal to 2hsc plus
the head diameter for a single row of stud shear
connectors or staggered stud connectors, or as
equal to (2hsc + st) plus the head diameter for stud
shear connectors arranged in pairs, where hsc is
the height of the studs and st is the transverse
spacing centre-to-centre of the studs.

(4) Ðîçðàõóíêîâèé ïîçäîâæí³é çñóâ íà îäèíè-
öþ äîâæèíè áàëêè ó ïëîùèí³ çñóâó íåîáõ³äíî
âèçíà÷àòè çà 6.6.2 ³ ðîçãëÿäàòè ñï³ëüíî ç ðîç-
ðàõóíêîì ³ êîíñòðóþâàííÿì çñóâíèõ ç’ºäíàíü.

(4) The design longitudinal shear per unit length
of beam on a shear surface should be determined
in accordance with 6.6.2 and be consistent with
the design and spacing of the shear connectors.
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A ssf f/

a-a A Ab t�

b-b 2Ab

c-c 2Ab

d-d 2Ab

Ðèñóíîê 6.15 – Òèïîâ³ ïîòåíö³àëüí³ ïîâåðõí³ ðóéíóâàííÿ â³ä çñóâó
Figure 6.15 – Typical potential surfaces of shear failure

arymarenko
Прямоугольник



Ìîæíà âðàõîâóâàòè çì³íó ïîçäîâæíüîãî çñóâó
â ìåæàõ øèðèíè áåòîííî¿ ïîëèö³.

Account may be taken of the variation of longitudi-
nal shear across the width of the concrete flange.

(5) Äëÿ êîæíîãî òèïó ðîçãëÿíóòî¿ ïëîùèíè
çñóâó ðîçðàõóíêîâ³ íàïðóæåííÿ ïîçäîâæíüîãî
çñóâó �Ed ïîâèíí³ âèçíà÷àòèñü çà ðîçðàõóí-
êîâèì ïîçäîâæí³ì çñóâîì íà îäèíèöþ äîâæèíè
áàëêè ç óðàõóâàííÿì ê³ëüêîñò³ ïëîùèí çñóâó ³
äîâæèíè ïëîùèíè çñóâó.

(5) For each type of shear surface considered, the
design longitudinal shear stress �Ed should be
determined from the design longitudinal shear per
unit length of beam, taking account of the number
of shear planes and the length of the shear sur-
face.

6.6.6.2 Ðîçðàõóíêîâèé îï³ð ïîçäîâæíüîìó çñóâó 6.6.6.2 Design resistance to longitudinal shear

(1) Ðîçðàõóíêîâà ì³öí³ñòü íà çñóâ áåòîííî¿
ïîëèö³ (ïëîùèíà çñóâó à-à, ùî ïîêàçàíà íà
ðèñóíêó 6.15) ïîâèííà âèçíà÷àòèñü çã³äíî ç
EN 1992-1-1, 6.2.4.

(1) The design shear strength of the concrete
flange (shear planes a-a illustrated in Figure 6.15)
should be determined in accordance with
EN 1992-1-1, 6.2.4.

(2) Çà â³äñóòíîñò³ á³ëüø òî÷íèõ îá÷èñëåíü ðîç-
ðàõóíêîâà ì³öí³ñòü íà çñóâ ó áóäü-ÿê³é ïëîùèí³
ïîòåíö³àëüíîãî ðóéíóâàííÿ â³ä çñóâó ïîëèö³
àáî âóòà ìîæå âèçíà÷àòèñü çà EN 1992-1-1,
6.3.4(4). Äëÿ ïëîùèíè çñóâó, ùî îõîïëþº
ñòðèæí³ (íàïðèêëàä, ïëîùèíà çñóâó b-b íà ðè-
ñóíêó 6.15), âåëè÷èíó hf íåîáõ³äíî ïðèéìàòè
òàêîþ, ùî äîð³âíþº ïëîùèí³ çñóâó.

(2) In the absence of a more accurate calculation
the design shear strength of any surface of poten-
tial shear failure in the flange or a haunch may be
determined from EN 1992-1-1, 6.2.4(4). For a
shear surface passing around the shear connec-
tors (e.g. shear surface b-b in Figure 6.15), the di-
mension hf should be taken as the length of the
shear surface.

(3) Ðîáî÷à ïîïåðå÷íà àðìàòóðà íà îäèíèöþ
äîâæèíè A ssf f/ ó EN 1992-1-1 ïîâèííà ïðèé-
ìàòèñü, ÿê ïîêàçàíî íà ðèñóíêó 6.15, äå Ab, At ³
Abh – ïëîù³ àðìàòóðè íà îäèíèöþ äîâæèíè
áàëêè, ÿêà çààíêåðîâàíà çã³äíî ç EN 1992-1-1,
8.4 äëÿ ïîçäîâæíüî¿ àðìàòóðè.

(3) The effective transverse reinforcement per
unit length, A ssf f/ in EN 1992-1-1, should be as
shown in Figure 6.15, in which Ab, At and Abh are
areas of reinforcement per unit length of beam an-
chored in accordance with EN 1992-1-1, 8.4 for
longitudinal reinforcement.

(4) Ó ðàç³ çàñòîñóâàííÿ êîìá³íàö³¿ çá³ðíèõ ³ ìî-
íîë³òíèõ åëåìåíò³â îï³ð ïîçäîâæíüîìó çñóâó
ïîâèíåí âèçíà÷àòèñü çã³äíî ç EN 1992-1-1,
6.2.5.

(4) Where a combination of precast elements and
insitu concrete is used, the resistance to longitudi-
nal shear should be determined in accordance
with EN 1992-1-1, 6.2.5.

6.6.6.3 Ì³í³ìàëüíà ïîïåðå÷íà àðìàòóðà 6.6.6.3 Minimum transverse reinforcement

(1) Ì³í³ìàëüíà ïëîùà àðìàòóðè ïîâèííà âè-
çíà÷àòèñü çã³äíî ç EN 1992-1-1, 9.2.2(5) ³ç çà-
ñòîñóâàííÿì âèðàç³â, ùî â³äïîâ³äàþòü ïîïå-
ðå÷í³é àðìàòóð³.

(1) The minimum area of reinforcement should
be determined in accordance with EN 1992-1-1,
9.2.2(5) using definitions appropriate to trans-
verse reinforcement.

6.6.6.4 Ïîçäîâæí³é çñóâ ³ ïîïåðå÷íà

àðìàòóðà ó áàëêàõ ñïîðóä

6.6.6.4 Longitudinal shear and transverse

reinforcement in beams for buildings

(1) ßêùî âèêîðèñòîâóþòüñÿ ñòàëåâ³ ïðîô³ëüî-
âàí³ íàñòèëè ³ ïëîùèíà çñóâó ïðîõîäèòü ïî
âèñîò³ ïëèòè (íàïðèêëàä, ïëîùèíà çñóâó à-à
íà ðèñóíêó 6.16), çà ðîçì³ð hf ïîâèíííà ïðèé-
ìàòèñü òîâùèíà áåòîíó âèùå íàñòèëó.

(1) Where profiled steel sheeting is used and
the shear surface passes through the depth of
the slab (e.g. shear surface a-a in Figure 6.16),
the dimension hf should be taken as the thick-
ness of the concrete above the sheeting.

(2) ßêùî ñòàëåâèé ïðîôíàñòèë âñòàíîâëþ-
ºòüñÿ ïîïåðåê áàëêè, à ðîçðàõóíêîâèé îï³ð
ñòðèæíÿ âèçíà÷àºòüñÿ ç âèêîðèñòàííÿì êîåôi-
ö³ºíòà çíèæåííÿ kt çã³äíî ç 6.6.4.2, òî ïëîùèíó
çñóâó òèïó b-b íà ðèñóíêó 6.16 ìîæíà íå ðîç-
ãëÿäàòè.

(2) Where profiled steel sheeting is used trans-
verse to the beam and the design resistances of
the studs are determined using the appropriate
reduction factor kt as given in 6.6.4.2, it is not nec-
essary to consider shear surfaces of type b-b in
Figure 6.16.
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(3) Äëÿ ïîâåðõí³ òèïó ñ-ñ íà ðèñóíêó 6.16
âèñîòà íàñòèëó íå âêëþ÷àºòüñÿ ó hf , çà âè-
íÿòêîì âèïàäê³â, êîëè òàêà ìîæëèâ³ñòü ï³ä-
òâåðäæåíà âèïðîáóâàííÿìè.

(3) Unless verified by tests, for surfaces of type
c-c in Figure 6.16 the depth of the sheeting should
not be included in hf .

(4) ßêùî ïðîôíàñòèë ³ç ìåõàí³÷íèì àáî ç÷åï-
ëåííÿì íà òåðò³ òà ðåáðàìè ïîïåðåê áàëêè º
íåðîçð³çíèì íà âåðõí³é ïîëèö³ ñòàëåâî¿ áàëêè,
òî ìîæíà âðàõîâóâàòè ¿õ âíåñîê ó ïîïåðå÷íå
àðìóâàííÿ íà ïëîùèí³ çñóâó òèïó à-à øëÿõîì
çàì³íè âèðàçó (6.21) ó EN 1992-1-1, 6.2.4(4) íà:

(4) Where profiled steel sheeting with mechanical
or frictional interlock and with ribs transverse to
the beam is continuous across the top flange of
the steel beam, its contribution to the transverse
reinforcement for a shear surface of type a-a may
be allowed for by replacing expression (6.21) in
EN 1992-1-1, 6.2.4(4) by:

( / ) / cot,A f s A f hsf yd f pe yp d Ed f� & � � , (6.25)

äå:
Ape – ïðèâåäåíà ïëîùà ïåðåð³çó ñòàëåâîãî
ïðîôíàñòèëó íà îäèíèöþ äîâæèíè áàëêè, äèâ.
9.7.2(3); äëÿ íàñòèë³â ç îòâîðàìè íåîáõ³äíî
âèêîðèñòîâóâàòè ïëîùó íåòòî;

where:
Ape is the effective cross-sectional area of the pro-
filed steel sheeting per unit length of the beam,
see 9.7.2(3); for sheeting with holes, the net area
should be used;

fyp,d – ðîçðàõóíêîâèé îï³ð òåêó÷îñò³. fyp,d is its design yield strength.

(5) ßêùî ñòàëåâèé ïðîôíàñòèë ç ðåáðàìè
ïîïåðåê áàëêè º íåðîçð³çíèì ó ìåæàõ âåðõó
ïîëèö³ ñòàëåâî¿ áàëêè, à ñòðèæí³ çñóâíèõ
ç’ºäíàíü ïðèâàðåí³ äî áàëêè áåçïîñåðåäíüî
÷åðåç ñòàëåâèé ïðîôíàñòèë, âåëè÷èíó Ape fyp,d

ó âèðàç³ (6.25) íåîáõ³äíî çàì³íèòè íà:

(5) Where the profiled steel sheeting with ribs
transverse to the beam is discontinuous across
the top flange of the steel beam, and stud shear
connectors are welded to the steel beam directly
through the profiled steel sheets, the term Ape fyp,d

in expression (6.25) should be replaced by:

Ppb Rd s, / , àëå (but) � A fpe yp d, , (6.26)
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Type

A ssf f/

a-a At

b-b 2Ab

c-c 2Ab

d-d A At b�

Ðèñóíîê 6.16 – Òèïîâ³ ïîòåíö³àëüí³ ïîâåðõí³ ðóéíóâàííÿ â³ä çñóâó ïðè çàñòîñóâàíí³
ñòàëåâîãî ïðîôíàñòèëó

Figure 6.16 – Typical potential surfaces of shear failure where profiled steel sheeting is used
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äå:
Ppb,Rd – ðîçðàõóíêîâèé îï³ð ñòðèæíÿ ç ãîëîâ-
êîþ, ïðèâàðåíîãî ÷åðåç íàñòèë çã³äíî ç 9.7.4;

where:
Ppb,Rd is the design bearing resistance of a
headed stud welded through the sheet according
to 9.7.4;

s – ïîçäîâæí³é êðîê ì³æ öåíòðàìè ñòðèæí³â, ÿê³
ä³þòü ÿê àíêåðè ó íàñòèëàõ.

s is the longitudinal spacing centre-to-centre of
the studs effective in anchoring the sheeting.

(6) Äëÿ ñòàëåâèõ ïðîôíàñòèë³â âèìîãè ñòî-
ñîâíî ì³í³ìàëüíîãî àðìóâàííÿ ïîâ’ÿçàí³ ç
ïëîùåþ áåòîíó âèùå íàñòèëó.

(6) With profiled steel sheeting, the requirement
for minimum reinforcement relates to the area of
concrete above the sheeting.

6.7 Êîìá³íîâàí³ êîëîíè òà êîìá³íîâàí³
ñòèñíóò³ åëåìåíòè

6.7 Composite columns and composite
compression members

6.7.1 Çàãàëüí³ ïîëîæåííÿ 6.7.1 General

(1)Ð Öå ïîëîæåííÿ çàñòîñîâóºòüñÿ äëÿ ïðîåê-
òóâàííÿ êîìá³íîâàíèõ êîëîí ³ êîìá³íîâàíèõ
ñòèñíóòèõ åëåìåíò³â ç ïåðåð³çàìè ³ç ìîíîë³ò-
íîãî áåòîíó, ÷àñòêîâî çàáåòîíîâàíèõ ïåðåð³ç³â
òà çàïîâíåíèõ áåòîíîì êâàäðàòíèõ ³ êðóãëèõ
òðóá (ðèñóíîê 6.17).

(1)P Clause 6.7 applies for the design of compos-
ite columns and composite compression mem-
bers with concrete encased sections, partially
encased sections and concrete filled rectangular
and circular tubes, see Figure 6.17
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Ðèñóíîê 6.17 – Òèïîâ³ ïåðåð³çè êîìá³íîâàíèõ êîëîí ³ ïîçíàêè
Figure 6.17 – Typical cross-sections of composite columns and notation
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(2)Ð Öå ïîëîæåííÿ çàñòîñîâóºòüñÿ äëÿ êîëîí
³ êîìá³íîâàíèõ ñòèñíóòèõ åëåìåíò³â ç³ ñòàë³
êëàñ³â S235…S460 òà çâè÷àéíîãî áåòîíó êëà-
ñ³â Ñ20/25…Ñ50/60.

(2)P This clause applies to columns and compres-
sion members with steel grades S235 to S460
and normal weight concrete of strength classes
C20/25 to C50/60.

(3) Öå ïîëîæåííÿ çàñòîñîâóºòüñÿ äëÿ îêðåìèõ
êîëîí ³ êîìá³íîâàíèõ ñòèñíóòèõ åëåìåíò³â ó
êàðêàñíèõ êîíñòðóêö³ÿõ, ³íø³ åëåìåíòè ÿêèõ º
àáî êîìá³íîâàíèìè, àáî ñòàëåâèìè.

(3) This clause applies to isolated columns and
columns and composite compression members in
framed structures where the other structural
members are either composite or steel members.

(4) Êîåô³ö³ºíò âíåñêó ñòàë³ ïîâèíåí çàäîâîëü-
íÿòè íàñòóïíó óìîâó:

(4) The steel contribution ratio 	 should fulfil the
following condition:

0,2 � �	 0,9, (6,27)

äå: 	 – âèçíà÷àºòüñÿ ó 6.7.3.3(1). where: 	 is defined in 6.7.3.3(1).

(5) Êîìá³íîâàí³ êîëîíè àáî ñòèñíóò³ åëåìåíòè
áóäü-ÿêîãî ïîïåðå÷íîãî ïåðåð³çó ïîâèíí³ ïåðå-
â³ðÿòèñü íà:

(5) Composite columns or compression members
of any cross-section should be checked for:

– ì³öí³ñòü åëåìåíòà çã³äíî ç 6.7.2 àáî 6.7.3; – resistance of the member in accordance with
6.7.2 or 6.7.3,

– ì³ñöåâó âòðàòó ñò³éêîñò³ çã³äíî ç (8) ³ (9)
íèæ÷å;

– resistance to local buckling in accordance with
(8) and (9) below,

– ïðèêëàäàííÿ íàâàíòàæåíü çã³äíî ç 6.7.4.2; – introduction of loads in accordance with
6.7.4.2 and

– ì³öí³ñòü íà çñóâ ì³æ ñòàëåâèìè òà áåòîí-
íèìè ñêëàäîâèìè çã³äíî ç 6.7.4.3.

– resistance to shear between steel and con-
crete elements in accordance with 6.7.4.3.

(6) Íàäàþòüñÿ äâà ìåòîäè ðîçðàõóíêó: (6) Two methods of design are given:
– çàãàëüíèé ìåòîä ó 6.7.2 äëÿ åëåìåíò³â ³ç

íåñèìåòðè÷íèìè ³ íåð³âíîì³ðíèìè ïîïåðå÷-
íèìè ïåðåð³çàìè ïî äîâæèí³ êîëîíè;

– a general method in 6.7.2 whose scope in-
cludes members with non-symmetrical or non-
uniform cross-sections over the column length
and

– ñïðîùåíèé ìåòîä ó 6.7.3 äëÿ åëåìåíò³â ç
ïîäâ³éíî ñèìåòðè÷íèìè ³ ð³âíîì³ðíèìè ïî-
ïåðå÷íèìè ïåðåð³çàìè ïî äîâæèí³ êîëîíè.

– a simplified method in 6.7.3 for members of
doubly symmetrical and uniform cross section
over the member length.

(7) Äëÿ êîìá³íîâàíèõ ñòèñíóòèõ åëåìåíò³â, íà
ÿê³ ä³þòü çãèíàëüí³ ìîìåíòè ³ íîðìàëüí³ çóñèë-
ëÿ, ñïðè÷èíåí³ íåçàëåæíèìè ä³ÿìè, êîåô³ö³ºíò
áåçïåêè �F äëÿ öèõ çîâí³øí³õ ñèë, ÿêèé ïðè-
âîäèòü äî çá³ëüøåííÿ îïîðó, ïîâèíåí çíèæó-
âàòèñü íà 20 %.

(7) For composite compression members sub-
jected to bending moments and normal forces
resulting from independent actions, the partial
factor �F for those internal forces that lead to an
increase of resistance should be reduced by
20 %.

(8)Ð Âïëèâ ìîæëèâî¿ ëîêàëüíî¿ âòðàòè ñò³é-
êîñò³ ñòàëåâîãî ïðîô³ëþ íà îï³ð ïîâèíåí âðà-
õîâóâàòèñü ó ðîçðàõóíêó.

(8)P The influence of local buckling of the steel
section on the resistance shall be considered in
design.

(9) Âïëèâàìè ìîæëèâî¿ ëîêàëüíî¿ âòðàòè ñò³é-
êîñò³ ìîæíà çíåõòóâàòè äëÿ ñòàëåâîãî ïðî-
ô³ëþ, ïîâí³ñòþ çàïîâíåíîãî áåòîíîì çã³äíî ç
6.7.5.1(2), à äëÿ ³íøèõ òèï³â ïîïåðå÷íèõ ïåðå-
ð³ç³â – ïðè çàáåçïå÷åíí³ óìîâè, ùî ìàêñèìàëüí³
çíà÷åííÿ â òàáëèö³ 6.3 íå ïåðåâèùóþòüñÿ.

(9) The effects of local buckling may be neglected
for a steel section fully encased in accordance
with 6.7.5.1(2), and for other types of cross-sec-
tion provided the maximum values of Table 6.3
are not exceeded.
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Òàáëèöÿ 6.3 – Ìàêñèìàëüí³ çíà÷åííÿ d t/ , h t/ ³ b tf/ ïðè fy , Í/ìì2

Table 6.3 – Maximum values d t/ , h t/ and b tf/ with fy in N/mm2

Ïîïåðå÷íèé ïåðåð³ç
Cross-section

max(d t/ ), max(h t/ ) ³ (and)
max(b t/ )

Êðóãëà òðóáà
Circular hollow steel sections

max( / )d t
fy

� (90
235

Ïðÿìîêóòíà òðóáà
Rectangular hollow steel sec-
tions

max( / )h t
fy

� (52
235

Äâîòàâð ç ÷àñòêîâèì
áåòîíóâàííÿì ïåðåð³çó
Partially encased I-sections

max( / )b t
f

f
y

� (44
235

6.7.2 Çàãàëüíèé ìåòîä ðîçðàõóíêó 6.7.2 General method of design

(1)Ð Ðîçðàõóíîê ñò³éêîñò³ êîíñòðóêö³¿ ïîâèíåí
âðàõîâóâàòè âïëèâè äðóãîãî ïîðÿäêó, âêëþ÷íî
ç ïî÷àòêîâèìè íàïðóæåííÿìè, ãåîìåòðè÷íèìè
íåòî÷íîñòÿìè, ì³ñöåâîþ âòðàòîþ ñò³éêîñò³, òði-
ùèíàìè ó áåòîí³, ïîâçó÷³ñòþ ³ óñàäêîþ áåòîíó
³ òåêó÷³ñòþ êîíñòðóêö³éíî¿ ñòàë³ òà àðìàòóðè.
Ðîçðàõóíîê ïîâèíåí ãàðàíòóâàòè, ùî âòðàòà
ñò³éêîñò³ íå áóäå ìàòè ì³ñöå ïðè íàéá³ëüø
íåñïðèÿòëèâîìó ñïîëó÷åíí³ ä³é ó ãðàíè÷íîìó
ñòàí³, íå áóäå ïåðåâèùåíà ì³öí³ñòü îêðåìîãî
ïîïåðå÷íîãî ïåðåð³çó ïðè ä³¿ çãèíó, ïîçäîâæ-
íüî¿ ñèëè ³ çñóâó.

(1)P Design for structural stability shall take ac-
count of second-order effects including residual
stresses, geometrical imperfections, local insta-
bility, cracking of concrete, creep and shrinkage
of concrete and yielding of structural steel and of
reinforcement. The design shall ensure that insta-
bility does not occur for the most unfavourable
combination of actions at the ultimate limit state
and that the resistance of individual cross-sec-
tions subjected to bending, longitudinal force and
shear is not exceeded.

(2)Ð Âïëèâè äðóãîãî ïîðÿäêó ïîâèíí³ âðàõî-
âóâàòèñü ó áóäü-ÿêîìó íàïðÿì³, äå ìîæëèâå
íàñòàííÿ ðóéíóâàííÿ, ÿêùî âîíè ñóòòºâî âïëè-
âàþòü íà ñò³éê³ñòü êîíñòðóêö³¿.

(2)P Second-order effects shall be considered in
any direction in which failure might occur, if they
affect the structural stability significantly.

(3)Ð Âíóòð³øí³ çóñèëëÿ ïîâèíí³ âèçíà÷àòèñü ³ç
çàñòîñóâàííÿì ïðóæíî-ïëàñòè÷íîãî ï³äõîäó.

(3)P Internal forces shall be determined by
elasto-plastic analysis.
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(4) Ïðèïóñêàºòüñÿ, ùî ïåðåð³çè çàëèøàþòüñÿ
ïëîñêèìè. Ìîæíà ïðèïóñêàòè ïîâíó ñï³ëüíó
ðîáîòó äî ðóéíóâàííÿ áåòîííèõ ³ ñòàëåâèõ
ñêëàäîâèõ åëåìåíòà.

(4) Plane sections may be assumed to remain
plane. Full composite action up to failure may be
assumed between the steel and concrete compo-
nents of the member.

(5)Ð Ì³öí³ñòþ áåòîíó íà ðîçòÿã ñë³ä íåõòóâàòè.
Âïëèâ ï³äâèùåííÿ æîðñòêîñò³ áåòîíó ì³æ òði-
ùèíàìè ïðè ðîçòÿãó íà çãèíàëüíó æîðñòê³ñòü
ìîæíà âðàõîâóâàòè.

(5)P The tensile strength of concrete shall be ne-
glected. The influence of tension stiffening of con-
crete between cracks on the flexural stiffness may
be taken into account.

(6)Ð Âïëèâè óñàäêè ³ ïîâçó÷îñò³ íåîáõ³äíî âðà-
õîâóâàòè, ÿêùî âîíè ìîæóòü ñóòòºâî çíèçèòè
ñò³éê³ñòü êîíñòðóêö³¿.

(6)P Shrinkage and creep effects shall be con-
sidered if they are likely to reduce the structural
stability significantly.

(7) Äëÿ ñïðîùåííÿ âïëèâè óñàäêè ³ ïîâçó÷îñò³
ìîæíà íå âðàõîâóâàòè, ÿêùî çðîñòàííÿ çãè-
íàëüíèõ ìîìåíò³â çà íåäåôîðìîâàíîþ ñõå-
ìîþ (ïåðøîãî ïîðÿäêó) âíàñë³äîê äåôîðìàö³é
ïîâçó÷îñò³ òà ïîçäîâæíüîãî çóñèëëÿ, âèêëè-
êàíîãî ïîñò³éíèìè íàâàíòàæåííÿìè, íå ïåðå-
âèùóº 10 %.

(7) For simplification, creep and shrinkage effects
may be ignored if the increase in the first-order
bending moments due to creep deformations and
longitudinal force resulting from permanent loads
is not greater than 10 %.

(8) Ïðè ïðóæíî-ïëàñòè÷íîìó ðîçðàõóíêó íå-
îáõ³äíî âèêîðèñòîâóâàòè íàñòóïí³ çàëåæíîñò³
"íàïðóæåííÿ-äåôîðìàö³¿":

(8) The following stress-strain relationships
should be used in the non-linear analysis:

– äëÿ áåòîíó ïðè ñòèñêàíí³, ÿê ïîêàçàíî ó
EN 1992-1-1, 3.1.5;

– for concrete in compression as given in
EN 1992-1-1, 3.1.5;

– àðìàòóðíî¿ ñòàë³, ÿê íàäàíî ó EN 1992-1-1,
3.2.7;

– for reinforcing steel as given in EN 1992-1-1,
3.2.7;

– äëÿ êîíñòðóêö³éíî¿ ñòàë³ (ïðîô³ëþ), ÿê
íàäàíî ó EN 1993-1-1, 5.4.3(4).

– for structural steel as given in EN 1993-1-1,
5.4.3(4).

(9) Äëÿ ñïðîùåííÿ çàì³ñòü âïëèâó ïî÷àòêîâèõ
íàïðóæåíü ³ ãåîìåòðè÷íèõ íåòî÷íîñòåé ìîæóòü
âèêîðèñòîâóâàòèñü åêâ³âàëåíòí³ âèãèíè â³ä
íåòî÷íîñòåé (íåòî÷íîñò³ åëåìåíòà) çã³äíî ç
òàáëèöåþ 6.5.

(9) For simplification, instead of the effect of resid-
ual stresses and geometrical imperfections,
equivalent initial bow imperfections (member im-
perfections) may be used in accordance with Ta-
ble 6.5.

6.7.3 Ñïðîùåíèé ìåòîä ðîçðàõóíêó 6.7.3 Simplified method of design

6.7.3.1 Çàãàëüí³ ïîëîæåííÿ ³ ñôåðà ä³¿ 6.7.3.1 General and scope

(1) Ñôåðà öüîãî ñïðîùåíîãî ìåòîäó îáìå-
æóºòüñÿ åëåìåíòàìè ç ñèìåòðè÷íèìè ó äâîõ
íàïðÿìêàõ ³ ð³âíîì³ðíèìè ïîïåðå÷íèìè ïåðå-
ð³çàìè ïî äîâæèí³, ç ïðîêàòíèìè, õîëîäíîôîð-
ìîâàíèìè àáî çâàðíèìè ñòàëåâèìè ïðîôi-
ëÿìè. Ñïðîùåíèé ìåòîä íå çàñòîñîâóºòüñÿ,
ÿêùî êîíñòðóêö³éíèé ñòàëåâèé êîìïîíåíò
ñêëàäàºòüñÿ ç äâîõ àáî á³ëüøå íå ç’ºäíàíèõ
ì³æ ñîáîþ ïðîô³ë³â. Â³äíîñíà ãíó÷ê³ñòü 
 , ùî
âèçíà÷àºòüñÿ çà 6.7.3.3, ïîâèííà çàäîâîëü-
íÿòè íàñòóïíó óìîâó:

(1) The scope of this simplified method is limited
to members of doubly symmetrical and uniform
cross-section over the member length with rolled,
cold-formed or welded steel sections. The simpli-
fied method is not applicable if the structural steel
component consists of two or more unconnected
sections. The relative slenderness 
 defined in
6.7.3.3 should fulfill the following condition:


 � 2,0. (6.28)
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(2) Äëÿ ïîâí³ñòþ çàáåòîíîâàíîãî ñòàëåâîãî
ïðîô³ëþ (ðèñóíîê 6.17à) îáìåæåííÿ ìàêñè-
ìàëüíî¿ òîâùèíè çàõèñíîãî øàðó áåòîíó, ÿêå
ìîæå âèêîðèñòîâóâàòèñü ó ðîçðàõóíêàõ, ñòà-
íîâèòü:

(2) For a fully encased steel section, see Figure
6.17a, limits to the maximum thickness of con-
crete cover that may be used in calculation are:

max ,c hz � 0 3 , max ,c by � 0 4 . (6.29)

(3) Ïîçäîâæíÿ àðìàòóðà, ÿêà ìîæå âèêîðèñòî-
âóâàòèñü ó ðîçðàõóíêàõ, íå ïîâèííà ïåðåâè-
ùóâàòè 6 % ïëîù³ áåòîíó.

(3) The longitudinal reinforcement that may be
used in calculation should not exceed 6 % of the
concrete area.

(4) Ñï³ââ³äíîøåííÿ âèñîòè äî øèðèíè êîìá³íî-
âàíîãî ïåðåð³çó ïîâèííî áóòè â ìåæàõ 0,2 ³ 5,0.

(4) The ratio of the depth to the width of the com-
posite cross-section should be within the limits
0,2 and 5,0.

6.7.3.2 Îï³ð ïîïåðå÷íèõ ïåðåð³ç³â 6.7.3.2 Resistance of cross sections

(1) Ïëàñòè÷íèé îï³ð ñòèñêó Np Rdl, êîìá³íîâà-
íîãî ïåðåð³çó ïîâèíåí âèçíà÷àòèñü øëÿõîì
äîäàâàííÿ ïëàñòè÷íèõ îïîð³â êîìïîíåíò ïå-
ðåð³ç³â:

(1) The plastic resistance to compression Np Rdl,
of a composite cross-section should be calculated
by adding the plastic resistances of its compo-
nents:

N A f A f A fp Rd a yd c cd s sdl, ,� � �0 85 . (6.30)

Âèðàç (6.30) çàñòîñîâóºòüñÿ äî çàïîâíåíèõ
áåòîíîì ³ ÷àñòêîâî çàáåòîíîâàíèõ ñòàëåâèõ
ïåðåð³ç³â. Äëÿ çàïîâíåíèõ áåòîíîì ïåðåð³ç³â
êîåô³ö³ºíò 0,85 ìîæíà çàì³íèòè íà 1,0.

Expression (6.30) applies for concrete encased
and partially concrete encased steel sections. For
concrete filled sections the coefficient 0,85 may
be replaced by 1,0.

(2) Îï³ð ïîïåðå÷íèõ ïåðåð³ç³â ïðè ñï³ëüí³é ä³¿
ñòèñêó òà çãèíó ³ â³äïîâ³äíà êðèâà âçàºìîä³¿
ìîæóòü îá÷èñëþâàòèñü çà óìîâè ïðÿìîêóòíîãî
ðîçïîä³ëó íàïðóæåíü, ÿê ïîêàçàíî íà ðèñóíêó
6.18, ç óðàõóâàííÿì ðîçðàõóíêîâîãî çóñèëëÿ
çñóâó VEd çã³äíî ç (3). Ì³öí³ñòü áåòîíó íà ðîçòÿã
íå âðàõîâóºòüñÿ.

(2) The resistance of a cross-section to combined
compression and bending and the corresponding
interaction curve may be calculated assuming
rectangular stress blocks as shown in Figure
6.18, taking account of the design shear force VEd

in accordance with (3). The tensile strength of the
concrete should be neglected.

(3) Ïðè âèçíà÷åíí³ êðèâî¿ âçàºìîä³¿ íåîáõ³äíî
âðàõîâóâàòè âïëèâ ïîïåðå÷íèõ çóñèëü çñóâó
íà îï³ð çãèíó ³ íîðìàëüí³é ñèë³, ÿêùî çóñèëëÿ
çñóâó Va,Ed ó ñòàëåâîìó ïðîô³ë³ ïåðåâèùóº
50 % ðîçðàõóíêîâîãî îïîðó çñóâó Vp a Rdl, , ñòà-
ëåâîãî ïðîô³ëþ, äèâ. 6.2.2.2.

(3) The influence of transverse shear forces on
the resistance to bending and normal force should
be considered when determining the interaction
curve, if the shear force Va,Ed on the steel section
exceeds 50 % of the design shear resistance
Vp a Rdl, , of the steel section, see 6.2.2.2.

ßêùîV Va Ed p a Rd, , ,,& 0 5 l , òî âïëèâ ïîïåðå÷íîãî
çñóâó íà îï³ð ñï³ëüí³é ä³¿ çãèíó òà ñòèñêó ïîâè-
íåí âðàõîâóâàòèñü øëÿõîì çíèæåííÿ ðîçðà-
õóíêîâîãî îïîðó ñòàë³ ( )1� � fyd ó çîí³ çñóâó Av

çã³äíî ç 6.2.2.4(2) òà ðèñóíêîì 6.18. Çóñèëëÿ
çñóâó Va,Ed íå ïîâèííî ïåðåâèùóâàòè îï³ð
çñóâó ñòàëåâîãî ïðîô³ëþ, âèçíà÷åíèé çã³äíî ç
6.2.2. Îï³ð çñóâó Vc,Ed çàë³çîáåòîííî¿ ÷àñòèíè
ïîâèíåí ïåðåâ³ðÿòèñü çã³äíî ç EN 1992-1-1,
6.2.

Where V Va Ed p a Rd, , ,,& 0 5 l , the influence of the
transverse shear on the resistance in combined
bending and compression should be taken into
account by a reduced design steel strength
( )1� � fyd in the shear area Av in accordance with
6.2.2.4(2) and Figure 6.18. The shear force Va,Ed

should not exceed the resistance to shear of
the steel section determined according to 6.2.2.
The resistance to shear Vc,Ed of the reinforced
concrete part should be verified in accordance
with EN 1992-1-1, 6.2.
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(4) Çà â³äñóòíîñò³ á³ëüø òî÷íîãî ðîçðàõóíêó
VEd ìîæíà ðîçïîä³ëÿòè íà Va,Ed , ùî ä³º íà
êîíñòðóêö³éíèé ñòàëåâèé ïðîô³ëü, òà Vc,Ed , ùî
ä³º íà çàë³çîáåòîííèé ïåðåð³ç:

(4) Unless a more accurate analysis is used, VEd

may be distributed into Va,Ed acting on the
structural steel and Vc,Ed acting on the reinforced
concrete section by:

V V
M

M
a Ed Ed

p a Rd

p Rd
,

, ,

,
� l

l

, (6.31)

V V Vc Ed Ed a Ed, ,� � , (6.32)

äå:
Mp a Rdl, , – ïëàñòè÷íèé ìîìåíò âíóòð³øíüî¿
ïàðè ñòàëåâîãî ïðîô³ëþ;

where:
Mp a Rdl, , is the plastic resistance moment of the
steel section and

Mp Rdl, – ïëàñòè÷íèé ìîìåíò âíóòð³øíüî¿ ïàðè
êîìá³íîâàíîãî ïåðåð³çó.

Mp Rdl, is the plastic resistance moment of the
composite section.

Äëÿ ñïðîùåííÿ ìîæíà ïðèéìàòè, ùî VEd ä³º
ò³ëüêè íà ñòàëåâèé êîíñòðóêö³éíèé ïðîô³ëü.

For simplification VEd may be assumed to act
on the structural steel section alone.

(5) Äëÿ ñïðîùåííÿ êðèâó âçàºìîä³¿ ìîæíà
çàì³íèòè ïîë³ãîíàëüíîþ ä³àãðàìîþ (îñíîâíà
ë³í³ÿ íà ðèñóíêó 6.19). Íà ðèñóíêó 6.19 ó ÿêîñò³
ïðèêëàäó ïîêàçàíî ðîçïîä³ë ïëàñòè÷íèõ íà-
ïðóæåíü äëÿ ïîâí³ñòþ çàïîâíåíîãî áåòîíîì
ïåðåð³çó äëÿ òî÷îê À…D. Ñèëà Npm,Rd ïîâèííà
ïðèéìàòèñü ÿê0 85, f Acd c äëÿ áåòîííîãî çàïîâ-
íåííÿ òà ÷àñòêîâî çàïîâíåíèõ áåòîíîì ïåðå-
ð³ç³â, äèâ ðèñóíîê 6.17, (à)…(ñ), ³ ÿê f Acd c äëÿ
ïîâí³ñòþ çàïîâíåíèõ áåòîíîì ïåðåð³ç³â (ðèñó-
íîê 6.17, (d)…(f)).

(5) As a simplification, the interaction curve may
be replaced by a polygonal diagram (the dashed
line in Figure 6.19). Figure 6.19 shows as an ex-
ample the plastic stress distribution of a fully en-
cased cross section for the points A to D.Npm,Rd

should be taken as 0 85, f Acd c for concrete en-
cased and partially concrete encased sections,
see Figures 6.17, (a)…(c), and as f Acd c for con-
crete filled sections, see Figures 6.17, (d)…(f).

(6) Äëÿ ïåðåð³ç³â ³ç êðóãëèõ òðóá, çàïîâíåíèõ
áåòîíîì, ìîæíà âðàõîâóâàòè ï³äâèùåííÿ ì³ö-
íîñò³ áåòîíó, ñïðè÷èíåíå åôåêòîì îáîéìè,
ïðè çàáåçïå÷åíí³ óìîâè, ùî â³äíîñíà ãíó÷ê³ñòü

 , âèçíà÷åíà ó 6.7.3.3, íå ïåðåâèùóº 0,5, à

e d/ ,) 0 1, äå å – åêñöåíòðèñèòåò íàâàíòà-

(6) For concrete filled tubes of circular cross-sec-
tion, account may be taken of increase in strength
of concrete caused by confinement provided that
the relative slenderness 
 defined in 6.7.3.3 does
not exceed 0,5 and e d/ ,) 0 1, where e is the
eccentricity of loading given by M NEd Ed/ and d
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æåííÿ, âèçíà÷åíèé ÿê M NEd Ed/ , à d – çîâ-
í³øí³é ä³àìåòð êîëîíè. Ïëàñòè÷íèé îï³ð ïðè
ñòèñêó ìîæíà âèçíà÷èòè çà âèðàçîì:

is the external diameter of the column. The plastic
resistance to compression may then be calcu-
lated from the following expression:

N A f A f
t

d

f

f
A fp Rd a a yd c cd c

y

ck
s sdl, � � �

 

!
"
"

#

$
%
% �� �1 , (6.33)

äå: t – òîâùèíà ñò³íêè ñòàëåâî¿ òðóáè. where: t is the wall thickness of the steel tube.

Äëÿ åëåìåíò³â ç e = 0 çíà÷åííÿ � �a ao� òà
� �c co� âèçíà÷àþòüñÿ çà íàñòóïíèìè âèðà-
çàìè:

For members with e = 0 the values � �a ao� and
� �c co� are given by the following expressions:

� 
ao � �0 25 3 2, ( ) , àëå (but ) � 1,0, (6.34)

� 
 
co � � �4 9 18 5 17 2, , , àëå (but ) � 0, (6.35)

Äëÿ åëåìåíò³â ïðè ñï³ëüí³é ä³¿ ñòèñêó òà çãèíó ç
0 0 1) �e d/ , çíà÷åííÿ �a ³ �c ïîâèíí³ âèçíà-
÷àòèñü ç (6.36) òà (6.37), äå �ao ³ �co – âèçíà-
÷àþòüñÿ çà (6.34) òà (6.35):

For members in combined compression and ben-
ding with 0 0 1) �e d/ , , the values �a and �c

should be determined from (6.36) and (6.37),
where �ao and �co are given by (6.34) and (6.35):

� � �a ao ao e d� � �( )( / )1 10 , (6.36)

� �c co e d� � �( / )1 10 , (6.37)

Ïðè e d/ ,& 0 1 �a = 1,0 òà �c = 0. For e d/ ,& 0 1, �a = 1,0 and �c = 0.
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6.7.3.3 Ôàêòè÷íà çãèíàëüíà æîðñòê³ñòü,

êîåô³ö³ºíò âíåñêó ñòàë³ òà â³äíîñíà

ãíó÷ê³ñòü

6.7.3.3 Effective flexural stiffness, steel con-

tribution ratio and relative slenderness

(1) Êîåô³ö³ºíò âíåñêó ñòàë³ 	 âèçíà÷àºòüñÿ ÿê: (1) The steel contribution ratio 	 is defined as:

	 �
A f

N

a yd

p Rdl,
, (6.38)

äå: Np Rdl, – ïëàñòè÷íèé îï³ð ñòèñêó, âèçíà-
÷åíèé ó 6.7.3.2(1).

where: Np Rdl, is the plastic resistance to com-
pression defined in 6.7.3.2(1).

(2) Â³äíîñíà ãíó÷ê³ñòü äëÿ ïëîùèíè çãèíó, ÿêà
ðîçãëÿäàºòüñÿ, âèðàæàºòüñÿ ÷åðåç:

(2) The relative slenderness 
 for the plane of
bending being considered is given by:


 �
N

N

p Rk

cr

l,
, (6.39)

äå:
Np Rkl, – íîðìàòèâíå çíà÷åííÿ ïëàñòè÷íîãî
îïîðó ñòèñêàííþ, âèçíà÷åíå çà (6.30), ÿêùî
çàì³ñòü ðîçðàõóíêîâèõ îïîð³â âèêîðèñòîâó-
þòüñÿ íîðìàòèâí³ çíà÷åííÿ;

where:
Np Rkl, is the characteristic value of the plastic
resistance to compression given by (6.30) if,
instead of the design strengths, the characteristic
values are used;

Nñr – ïðóæíà êðèòè÷íà íîðìàëüíà ñèëà äëÿ
â³äïîâ³äíî¿ ôîðìè âòðàòè ñò³éêîñò³, âèçíà÷åíà
ïðè ôàêòè÷í³é çãèíàëüí³é æîðñòêîñò³ ( )EI eff ,
îá÷èñëåí³é çã³äíî ç (3) ³ (4).

Nñr is the elastic critical normal force for the rele-
vant buckling mode, calculated with the effective
flexural stiffness ( )EI eff determined in accordance
with (3) and (4).

(3) Äëÿ âèçíà÷åííÿ â³äíîñíî¿ æîðñòêîñò³ 
 òà
ïðóæíî¿ êðèòè÷íî¿ ñèëè Nñr íîðìàòèâíå çíà-
÷åííÿ ôàêòè÷íî¿ çãèíàëüíî¿ æîðñòêîñò³ ( )EI eff

ïîïåðå÷íîãî ïåðåð³çó êîìá³íîâàíî¿ êîëîíè
ïîâèííî âèçíà÷àòèñü çà âèðàçîì:

(3) For the determination of the relative slender-
ness 
 and the elastic critical force Nñr , the char-
acteristic value of the effective flexural stiffness
( )EI eff of a cross section of a composite column
should be calculated from:

( )EI E I E I K E Ieff a a s s e cm c� � � , (6.40)

äå:
Ke – ïîïðàâî÷íèé êîåô³ö³ºíò, ùî ïðèéìàºòüñÿ
0,6;

where:
Ke is a correction factor that should be taken as
0,6;

Ià , Ic òà Is – â³äïîâ³äíî ìîìåíòè ³íåðö³¿ ïëîù³
êîíñòðóêö³éíîãî ñòàëåâîãî ïðîô³ëþ, áåòîííîãî
ïåðåð³çó áåç òð³ùèí òà àðìàòóðè äëÿ ïëîùèíè
çãèíó, ÿêà ðîçãëÿäàºòüñÿ.

Ià , Ic ànd Is are the second moments of area of
the structural steel section, the un-cracked con-
crete section and the reinforcement for the bend-
ing plane being considered.

(4) Íåîáõ³äíî âðàõîâóâàòè âïëèâè äîâãîòðè-
âàëèõ åôåêò³â íà ôàêòè÷íó ïðóæíó çãèíàëüíó
æîðñòê³ñòü. Ìîäóëü ïðóæíîñò³ áåòîíó Ecm

íåoáõ³äíî çíèæóâàòè íà âåëè÷èíó Ec,eff â³ä-
ïîâ³äíî äî íàñòóïíîãî âèðàçó:

(4) Account should be taken to the influence of
long-term effects on the effective elastic flexural
stiffness. The modulus of elasticity of concrete
Ecm should be reduced to the value Ec,eff in ac-
cordance with the following expression:

E E
N N

c eff cm
G Ed Ed t

,
,( / )

�
�

1

1 �
, (6.41)

äå:
�t – êîåô³ö³ºíò ïîâçó÷îñò³ çã³äíî ç 5.4.2.2(2);

where:
�t is the creep coefficient according to 5.4.2.2(2);
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NEd – çàãàëüíà ðîçðàõóíêîâà íîðìàëüíà ñèëà; NEd is the total design normal force;

NG,Ed – ïîñò³éíà ÷àñòèíà íîðìàëüíî¿ ñèëè. NG,Ed is the part of this normal force that is per-
manent.

6.7.3.4 Ìåòîäè ðîçðàõóíêó ³ íåòî÷íîñò³

åëåìåíòà

6.7.3.4 Methods of analysis and member

imperfections

(1) Ïðè ïåðåâ³ðö³ åëåìåíòà ðîçðàõóíîê ïîâè-
íåí ´ðóíòóâàòèñü íà ë³í³éíî-ïðóæíîìó ï³äõîä³
ç óðàõóâàííÿì âïëèâ³â äðóãîãî ïîðÿäêó (çà
äåôîðìîâàíîþ ñõåìîþ).

(1) For member verification, analysis should be
based on second-order linear elastic analysis.

(2) Ïðè âèçíà÷åíí³ âíóòð³øí³õ çóñèëü ðîçðà-
õóíêîâ³ çíà÷åííÿ ôàêòè÷íî¿ çãèíàëüíî¿ æîðñò-
êîñò³ ( ) ,EI eff II ñë³ä âèçíà÷àòè çà íàñòóïíèì
âèðàçîì:

(2) For the determination of the internal forces the
design value of effective flexural stiffness ( ) ,EI eff II
should be determined from the following expres-
sion:

( ) (, ,EI K E I E I K E Ieff o a a s s e cm cII II� � � , (6.42)

äå:
Kå,II – ïîïðàâî÷íèé êîåô³ö³ºíò, ÿêèé ïðèéìà-
ºòüñÿ 0,5;

where:
Kå,II is a correction factor which should be taken
as 0,5;

Kî – êàë³áðîâî÷íèé êîåô³ö³ºíò, ùî ïðèéìà-
ºòüñÿ 0,9.

Ko is a calibration factor which should be taken
as 0,9.

Äîâãîòðèâàë³ âïëèâè ïîâèíí³ âðàõîâóâàòèñü
çã³äíî ç 6.7.3.3(4).

Long-term effects should be taken into account in
accordance with 6.7.3.3 (4).

(3) Âïëèâè äðóãîãî ïîðÿäêó ìîæíà íå âðàõî-
âóâàòè, ÿêùî çàñòîñîâóºòüñÿ 5.2.1(3) ³ ïðóæíà
êðèòè÷íà ñèëà âèçíà÷àºòüñÿ ïðè çãèíàëüí³é
æîðñòêîñò³ ( ) ,EI eff II çã³äíî ç (2).

(3) Second-order effects need not to be consid-
ered where 5.2.1(3) applies and the elastic critical
load is determined with the flexural stiffness
( ) ,EI eff II in accordance with (2).

(4) Âïëèâ ãåîìåòðè÷íèõ ³ êîíñòðóêòèâíèõ íå-
òî÷íîñòåé ìîæå âðàõîâóâàòèñü ÷åðåç åêâ³âà-
ëåíòí³ ãåîìåòðè÷í³ íåòî÷íîñò³. Åêâ³âàëåíòí³
íåòî÷íîñò³ åëåìåíò³â äëÿ êîìá³íîâàíèõ êîëîí

íàâåäåíî ó òàáëèö³ 6.5, äå l – äîâæèíà êîëîíè.

(4) The influence of geometrical and structural
imperfections may be taken into account by
equivalent geometrical imperfections. Equivalent
member imperfections for composite columns are

given in Table 6.5, where l is the column length.

(5) Â ìåæàõ äîâæèíè êîëîíè âïëèâè äðóãîãî
ïîðÿäêó ìîæóòü âðàõîâóâàòèñü øëÿõîì ìíî-
æåííÿ íàéá³ëüøîãî ðîçðàõóíêîâîãî ìîìåíòó
ïåðøîãî ïîðÿäêó MEd íà êîåô³ö³ºíò k, ùî
âèçíà÷àºòüñÿ çà âèðàçîì:

(5) Within the column length, second-order ef-
fects may be allowed for by multiplying the
greatest first-order design bending moment MEd

by a factor k given by:

k
N NEd cr eff

�
�

�
�

1
1 0

/
,

,
, (6.43)

äå:
Ncr,eff – êðèòè÷íà íîðìàëüíà ñèëà äëÿ â³äïî-
â³äíî¿ îñ³ òà â³äïîâ³äíî äî çãèíàëüíî¿ æîðñòê-
îñò³, âèçíà÷åíî¿ çà 6.7.3.4(2) ïðè ïðèâåäåí³é
äîâæèí³, ïðèéíÿò³é ÿê äîâæèíà êîëîíè;

where:
Ncr,eff is the critical normal force for the relevant
axis and corresponding to the effective flexural
stiffness given in 6.7.3.4(2), with the effective
length taken as the column length;

� – êîåô³ö³ºíò åêâ³âàëåíòíîãî ìîìåíòó çà
òàáëèöåþ 6.4.

� is an equivalent moment factor given in Table
6.4.
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Òàáëèöÿ 6.4 – Êîåô³ö³ºíòè � äëÿ âèçíà÷åííÿ ìîìåíò³â çà òåîð³ºþ äðóãîãî ïîðÿäêó

Table 6.4 – Factors � for the determination of moments to second order theory

Åïþðà ìîìåíò³â
Moment distribution

Êîåô³ö³ºíò � äëÿ ìîìåíòó
Moment factors �

Ïðèì³òêè
Comment

Çãèíàëüí³ ìîìåíòè ïåðøîãî
ïîðÿäêó â³ä íåòî÷íîñòåé
åëåìåíòà àáî íàâàíòà-
æåííÿ ³ç ïëîùèíè: � = 1,0.

First-order bending moments
from member imperfection or
lateral load: � = 1,0.

MEd – ìàêñèìàëüíèé çãèíàëüíèé
ìîìåíò ó ìåæàõ äîâæèíè
êîëîíè áåç óðàõóâàííÿ âïëèâ³â
äðóãîãî ïîðÿäêó.

MEd is the maximum bending mo-
ment within the column length ig-
noring second-order effects

Ê³íöåâ³ ìîìåíòè:
� = 0,66 + 0,44r,
àëå � � 0,44.

End moments:
� = 0,66 + 0,44r,
but � � 0,44.

MEd ³ r MEd – ê³íöåâ³ ìîìåíòè â³ä
çàãàëüíîãî ðîçðàõóíêó ïåðøîãî
ïîðÿäêó àáî äðóãîãî ïîðÿäêó.

MEd and r MEd are the end
moments from firstorder or
second-order global nalysis

6.7.3.5 Îï³ð åëåìåíò³â ïðè îñüîâîìó ñòèñêó 6.7.3.5 Resistance of members in axial

compression

(1) Åëåìåíòè ìîæóòü ïåðåâ³ðÿòèñü ³ç çàñòî-
ñóâàííÿì ðîçðàõóíêó äðóãîãî ïîðÿäêó çã³äíî ç
6.7.3.6 ç óðàõóâàííÿì íåòî÷íîñòåé åëåìåíòà.

(1) Members may be verified using second order
analysis according to 6.7.3.6 taking into account
member imperfections.

(2) Äëÿ åëåìåíò³â ï³ä ä³ºþ îñüîâîãî ñòèñêó
ðîçðàõóíêîâå çíà÷åííÿ íîðìàëüíî¿ ñèëè NEd

ïîâèííî çàäîâîëüíÿòè óìîâó:

(2) For simplification for members in axial com-
pression, the design value of the normal force NEd

should satisfy:

N

N

Ed

p Rd� l,
,� 1 0 , (6.44)

äå:
Np Rdl, – ïëàñòè÷íèé îï³ð êîìá³íîâàíîãî ïåðå-
ð³çó çã³äíî ç 6.7.3.2(1), àëå ïðè fyd , âèçíà÷åíîãî
³ç çàñòîñóâàííÿì êîåô³ö³ºíòà íàä³éíîñò³ �M 1
çã³äíî ç EN 1993-1-1, 6.1(1).

where:
Np Rdl, is the plastic resistance of the composite
section according to 6.7.3.2(1), but with fyd

determined using the partial factor �M 1 given by
EN 1993-1-1, 6.1(1);

� – ïîíèæóâàëüíèé êîåô³ö³ºíò äëÿ â³äïîâ³äíî¿
ôîðìè âòðàòè ñò³éêîñò³ çã³äíî ç EN 1993-1-1,
6.3.1.2 íà îñíîâ³ â³äïîâ³äíî¿ â³äíîñíî¿ ãíó÷-
êîñò³ 
 .

� is the reduction factor for the relevant buck-ling
mode given in EN 1993-1-1, 6.3.1.2 in terms of
the relevant relative slenderness 
 .

Â³äïîâ³äí³ êðèâ³ âòðàòè ñò³éêîñò³ äëÿ ïîïåðå÷-
íèõ ïåðåð³ç³â êîìá³íîâàíèõ êîëîí íàâåäåíî
ó òàáëèö³ 6.5, äå �s – êîåô³ö³ºíò àðìóâàííÿ
A As c/ .

The relevant buckling curves for cross-sections of
composite columns are given in Table 6.5, where
�s is the reinforcement ratio A As c/ .
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Òàáëèöÿ 6.5 – Êðèâ³ âòðàòè ñò³éêîñò³ ³ íåòî÷íîñò³ åëåìåíò³â äëÿ êîìá³íîâàíèõ êîëîí
Table 6.5 – Buckling curves and member imperfections for composite columns

Ïîïåðå÷íèé ïåðåð³ç
Cross-section

Îáìåæåííÿ
Limits

Íàïðÿì âòðàòè
ñò³éêîñò³ (îñ³)

Axis of buckling

Êðèâà âòðàòè
ñò³éêîñò³
Buckling

curve

Íåòî÷íîñò³
åëåìåíòà
Member

imperfection

Ïåðåð³ç çàïîâíåíèé áåòîíîì
Concrete encased section

y-y b L / 200

z-z c L / 150

Ïåðåð³ç ÷àñòêîâî çàïîâíåíèé áåòîíîì
Ðartially concrete encased section

y-y b L / 200

z-z c L / 150

Êðóãëèé ³ ïðÿìîêóòíèé ïåðåð³ç ³ç
ïîðîæíèñòîãî ñòàëåâîãî ïðîô³ëþ
Ñircular and rectangular hollow steel
section

�s � 3% Áóäü-ÿêèé a L / 300

3 6% %) ��s Áóäü-ÿêèé b L / 200

Êðóãëèé ³ ïðÿìîêóòíèé ïåðåð³ç ³ç
ïîðîæíèñòîãî ñòàëåâîãî ïðîô³ëþ ç
äîäàòêîâèì äâîòàâðîì
Ñircular hollow steel sections with addi-
tional I-section

y-y b L / 200

z-z b L / 200

Ïåðåð³ç ÷àñòêîâî çàïîâíåíèé áåòîíîì
iç ïåðåõðåñíèõ äâîòàâð³â
Partially concrete encased section with
crossed I-sections

Áóäü-ÿêèé b L / 200
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6.7.3.6 Îï³ð åëåìåíò³â ïðè ñï³ëüíîìó ñòèñêó

òà îäíîâ³ñíîìó çãèí³

6.7.3.6 Resistance of members in combined

compression and uniaxial bending

(1) Íèæ÷åíàâåäåíèé âèðàç, ùî ´ðóíòóºòüñÿ
íà êðèâ³é âçàºìîä³¿, âèçíà÷åí³é çã³äíî ç
6.7.3.2(2)-(5), ïîâèíåí çàäîâîëüíÿòèñü:

(1) The following expression based on the interac-
tion curve determined according to 6.7.3.2(2)-(5)
should be satisfied:

M

M

M

M

Ed

p N Rd

Ed

d p Rd
M

l l, , ,
� �

�
� , (6.45)

äå:
MEd – íàéá³ëüøèé ³ç ê³íöåâèõ ìîìåíò³â òà
ìàêñèìàëüíèé çãèíàëüíèé ìîìåíò ó ìåæàõ
äîâæèíè êîëîíè, âèçíà÷åíèé çã³äíî ç 6.7.3.4,
ç óðàõóâàííÿì íåòî÷íîñòåé ³ âïëèâ³â äðóãîãî
ïîðÿäêó, çà íåîáõ³äíîñò³;

where:
MEd is the greatest of the end moments and the
maximum bending moment within the column
length, calculated according to 6.7.3.4, including
imperfections and second order effects if neces-
sary;

Mp N Rdl, , – ïëàñòè÷íèé ìîìåíò âíóòð³øíüî¿
ïàðè ç óðàõóâàííÿì íîðìàëüíî¿ ñèëè NEd , ùî
âèðàæåíà ÷åðåç �d p RdM l, (ðèñóíîê 6.18);

Mp N Rdl, , is the plastic bending resistance taking
into account the normal force NEd , given by
�d p RdM l, , see Figure 6.18;

Mp Rdl, – ïëàñòè÷íèé ìîìåíò âíóòð³øíüî¿ ïàðè,
âèçíà÷åíèé òî÷êîþ B íà ðèñóíêó 6.19.

Mp Rdl, is the plastic bending resistance, given by
point B in Figure 6.19.

Äëÿ êëàñ³â ñòàë³ ì³æ S235 òà S 355 âêëþ÷íî
êîåô³ö³ºíò � M ïîâèíåí ïðèéìàòèñü 0,9, à äëÿ
êëàñ³â ñòàë³ S420 ³ S460 – 0,8.

For steel grades between S235 and S355 inclu-
sive, the coefficient � M should be taken as 0,9
and for steel grades S420 and S460 as 0,8.

(2) Çíà÷åííÿ � �d dy� , àáî �dz (ðèñóíîê 6.20)
áàçóþòüñÿ íà ðîçðàõóíêîâîìó ïëàñòè÷íîìó
ìîìåíò³ âíóòð³øíüî¿ ïàðè Mp Rdl, ó ïëîùèí³
çãèíó, ÿêà ðîçãëÿäàºòüñÿ. Çíà÷åííÿ �d , á³ëüø³
1,0, ïîâèíí³ çàñòîñîâóâàòèñü ò³ëüêè ÿêùî çãè-
íàëüíèé ìîìåíò MEd çàëåæèòü áåçïîñåðåäíüî
â³ä ä³¿ íîðìàëüíî¿ ñèëè NEd , íàïðèêëàä, êîëè
ìîìåíò MEd âèíèêàº âíàñë³äîê åêñöåíòðèñè-
òåòó íîðìàëüíî¿ ñèëè NEd . Ó ³íøîìó âèïàäêó
íåîáõ³äíî âèêîíóâàòè äîäàòêîâó ïåðåâ³ðêó
çã³äíî ç 6.7.1(7).

(2) The value � �d dy� or �dz , see Figure 6.20,
refers to the design plastic resistance moment
Mp Rdl, for the plane of bending being considered.
Values �d greater than 1,0 should only be used
where the bending moment MEd depends directly
on the action of the normal force NEd , for example
where the moment MEd results from an eccentric-
ity of the normal force NEd . Otherwise an addi-
tional verification is necessary in accordance with
clause 6.7.1 (7).

90

ÄÑÒÓ-Í Á EN 1994-1-1:2010

Ðèñóíîê 6.20 – Ãðàô³êè äëÿ ñòèñêó òà äâîâ³ñíîãî çãèíó
Figure 6.20 – Design for compression and biaxial bending

arymarenko
Прямоугольник



6.7.3.7 Ñï³ëüíà ä³ÿ ñòèñêó òà äâîâ³ñíîãî

çãèíó

6.7.3.7 Combined compression and biaxial

bending

(1) Äëÿ êîìá³íîâàíèõ êîëîí òà ñòèñíóòèõ
åëåìåíò³â ç äâîâ³ñíèì çãèíîì çíà÷åííÿ �dy ³
�dz íà ðèñóíêó 6.20 ìîæóòü îá÷èñëþâàòèñü
çã³äíî ç 6.7.3.6 îêðåìî äëÿ êîæíî¿ îñ³. Íåòî÷-
íîñò³ ïîâèíí³ âðàõîâóâàòèñü ò³ëüêè äëÿ ïëî-
ùèíè, ó ÿê³é ïåðåäáà÷àºòüñÿ ìîæëèâ³ñòü
ðóéíóâàííÿ. ßêùî íå î÷åâèäíî, ÿêà ç ïëîùèí
º á³ëüø êðèòè÷íîþ, òî ïåðåâ³ðêó íåîáõ³äíî
âèêîíóâàòè äëÿ îáîõ ïëîùèí.

(1) For composite columns and compression
members with biaxial bending the values �dy and
�dz in Figure 6.20 may be calculated according to
6.7.3.6 separately for each axis. Imperfections
should be considered only in the plane in which
failure is expected to occur. If it is not evident
which plane is the more critical, checks should
be made for both planes.

(2) Ïðè ñï³ëüí³é ä³¿ ñòèñêó òà äâîâ³ñíîãî çãèíó,
ïðè ïåðåâ³ðö³ ñò³éêîñò³ â ìåæàõ äîâæèíè êî-
ëîíè òà ïåðåâ³ðêè íà êðàÿõ ïîâèíí³ çàäîâîëü-
íÿòèñü íàñòóïí³ óìîâè:

2) For combined compression and biaxial
bending the following conditions should be satis-
fied for the stability check within the column length
and for the check at the end:

M
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äå:
Mp y Rdl, , ³ Mp z Rdl, , – ïëàñòè÷í³ ìîìåíòè âíóò-
ð³øí³õ ïàð ó â³äïîâ³äí³é ïëîùèí³ çãèíó;

where:
Mp y Rdl, , and Mp z Rdl, , are the plastic bending
resistances of the relevant plane of bending;

My,Ed ³ Mz,Ed – ðîçðàõóíêîâ³ çãèíàëüí³ ìîìåíòè
ç óðàõóâàííÿì âïëèâ³â äðóãîãî ïîðÿäêó òà íå-
òî÷íîñòåé çã³äíî ç 6.7.3.6;

My,Ed and Mz,Ed are the design bending moments
including second-order effects and imperfections
according to 6.7.3.4;

�dy ³ �dz – âèçíà÷àþòüñÿ çà 6.7.3.6; �dy and �dz are defined in 6.7.3.6;

� �M M y� , ³ � �M M z� , – íàâåäåíî ó
6.7.3.6(1).

� �M M y� , and � �M M z� , are given in
6.7.3.6(1).

6.7.4 Ç’ºäíàííÿ íà çñóâ òà ïðèêëàäàííÿ

íàâàíòàæåííÿ

6.7.4 Shear connection and load introduction

6.7.4.1 Çàãàëüí³ ïîëîæåííÿ 6.7.4.1 General

(1)Ð Ó çîíàõ ïðèêëàäàííÿ íàâàíòàæåííÿ
ïîâèíí³ ïåðåäáà÷àòèñü â³äïîâ³äí³ çàõîäè äëÿ
âíóòð³øí³õ ñèë ³ ìîìåíò³â, ùî âèíèêàþòü â³ä
åëåìåíò³â, ïðèºäíàíèõ äî ê³íö³â òà íàâàíòà-
æåíü, ùî ïðèêëàäåí³ â ìåæàõ äîâæèíè, ³
ïîâèíí³ ðîçïîä³ëÿòèñü ì³æ ñòàëåâîþ ³ çàë³çî-
áåòîííîþ ñêëàäîâèìè ç óðàõóâàííÿì îïîðó
çñóâó â ì³ñö³ ç’ºäíàííÿ ñòàë³ òà áåòîíó. Íåîá-
õ³äíî çàáåçïå÷óâàòè òî÷íå ìîäåëþâàííÿ
ñõåìè íàâàíòàæåííÿ, ÿêà íå ïðèçâîäèòü äî
âèíèêíåííÿ çíà÷íîãî êîâçàííÿ ó ì³ñö³ ç’ºäíàí-
íÿ, êîòðå ìîæå çðîáèòè íåä³éñíèìè çðîáëåí³
ó ðîçðàõóíêó ïðèïóùåííÿ.

(1)P Provision shall be made in regions of load
introduction for internal forces and moments ap-
plied from members connected to the ends and
for loads applied within the length to be distributed
between the steel and concrete components,
considering the shear resistance at the interface
between steel and concrete. A clearly defined
load path shall be provided that does not involve
an amount of slip at this interface that would inval-
idate the assumptions made in design.

91

ÄÑÒÓ-Í Á EN 1994-1-1:2010

arymarenko
Прямоугольник



(2)Ð ßêùî êîìá³íîâàí³ êîëîíè ³ ñòèñíóò³ åëå-
ìåíòè çàçíàþòü çíà÷íîãî ïîïåðå÷íîãî çñóâó,
íàïðèêëàä, ïðè ëîêàëüíèõ ïîïåðå÷íèõ íàâàí-
òàæåííÿõ òà ìîìåíòàõ íà ê³íöÿõ, ïîâèíí³
ïåðåäáà÷àòèñü â³äïîâ³äí³ çàõîäè äëÿ ïåðåäà÷³
â³äïîâ³äíèõ ïîçäîâæí³õ íàïðóæåíü çñóâó â
ì³ñö³ ç’ºäíàííÿ ñòàë³ òà áåòîíó.

(2)P Where composite columns and compression
members are subjected to significant transverse
shear, as for example by local transverse loads
and by end moments, provision shall be made for
the transfer of the corresponding longitudinal
shear stress at the interface between steel and
concrete.

(3) Äëÿ öåíòðàëüíî íàâàíòàæåíèõ êîëîí ³
ñòèñíóòèõ åëåìåíò³â ïîçäîâæí³é çñóâ çà ìå-
æàìè çîíè ïðèêëàäàííÿ íàâàíòàæåííÿ ìîæíà
íå ðîçãëÿäàòè.

(3) For axially loaded columns and compression
members, longitudinal shear outside the areas of
load introduction need not be considered.

6.7.4.2 Ïðèêëàäàííÿ íàâàíòàæåííÿ 6.7.4.2 Load introduction

(1) Çñóâí³ ç’ºäíàííÿ íåîáõ³äíî çàáåçïå÷óâàòè
ó çîíàõ ïðèêëàäàííÿ íàâàíòàæåííÿ òà çì³íè
ïîïåðå÷íîãî ïåðåð³çó, ÿêùî ðîçðàõóíêîâà ì³ö-
í³ñòü íà çñóâ �Rd (äèâ. 6.7.4.3), ïåðåâèùóºòüñÿ
ó ì³ñö³ ç’ºäíàííÿ ñòàë³ òà áåòîíó. Çóñèëëÿ
çñóâó ïîâèíí³ âèçíà÷àòèñü çà çì³íîþ çóñèëü ó
ïåðåð³ç³ ñòàëåâîãî àáî áåòîííîãî ïîïåðå÷íîãî
ïåðåð³çó íà äîâæèí³ ïðèêëàäàííÿ íàâàíòà-
æåííÿ. ßêùî íàâàíòàæåííÿ ïðèêëàäàþòüñÿ
ò³ëüêè äî áåòîííîãî ïîïåðå÷íîãî ïåðåð³çó, òî
îòðèìàí³ ³ç ïðóæíîãî ðîçðàõóíêó çàãàëüí³
çíà÷åííÿ ïîâèíí³ âðàõîâóâàòè ïîâçó÷³ñòü òà
óñàäêó. Â ³íøîìó âèïàäêó çóñèëëÿ ó ì³ñö³ ç’ºä-
íàííÿ ïîâèíí³ âèçíà÷àòèñü çà òåîð³ºþ ïðóæ-
íîñò³ àáî ïëàñòè÷íîñò³ äëÿ á³ëüø íåñïðèÿò-
ëèâîãî âèïàäêó.

(1) Shear connectors should be provided in the
load introduction area and in areas with change of
cross section, if the design shear strength �Rd ,
see 6.7.4.3, is exceeded at the interface between
steel and concrete. The shear forces should be
determined from the change of sectional forces of
the steel or reinforced concrete section within the
introduction length. If the loads are introduced into
the concrete cross section only, the values result-
ing from an elastic analysis considering creep and
shrinkage should be taken into account. Other-
wise, the forces at the interface should be deter-
mined by elastic theory or plastic theory, to
determine the more severe case.

(2) Çà â³äñóòíîñò³ á³ëüø òî÷íîãî ìåòîäó äîâ-
æèíà çîíè ïðèêëàäàííÿ íå ïîâèííà ïåðåâè-
ùóâàòè 2d àáî L/3, äå d – ì³í³ìàëüíèé ïîïå-
ðå÷íèé ðîçì³ð êîëîíè, à L – äîâæèíà êîëîíè.

(2) In absence of a more accurate method, the in-
troduction length should not exceed 2d or L/3,
where d is the minimum transverse dimension
of the column and L is the column length.

(3) Ç’ºäíàííÿ íà çñóâ ó çîíàõ ïðèêëàäàííÿ
íàâàíòàæåííÿ ÷åðåç ïëàñòèíè íà ê³íöÿõ êîì-
áiíîâàíèõ êîëîí ³ ñòèñíóòèõ åëåìåíò³â íå
âèìàãàºòüñÿ, ÿêùî ç’ºäíàííÿ ì³æ áåòîíîì òà
òîðöåâîþ ïëàñòèíîþ çíàõîäèòüñÿ ïîñò³éíî
ïðè ñòèñêó ç óðàõóâàííÿì ïîâçó÷îñò³ òà óñàäêè.
Â ³íøîìó âèïàäêó ïðèêëàäàííÿ íàâàíòàæåííÿ
ïîâèííî ïåðåâ³ðÿòèñü çã³äíî ç (5). Äëÿ çàïîâ-
íåíèõ áåòîíîì òðóá êðóãëîãî ïåðåð³çó ìîæíà
âðàõîâóâàòè åôåêò îáîéìè, ÿêùî çàäîâîëü-
íÿþòüñÿ óìîâè 6.7.3.2(6), ïðè âèêîðèñòàíí³
çíà÷åíü �a ³ �c ïðè 
, ùî äîð³âíþº íóëþ.

(3) For composite columns and compression
members no shear connection need be provided
for load introduction by endplates if the full inter-
face between the concrete section and endplate
is permanently in compression, taking account of
creep and shrinkage. Otherwise the load intro-
duction should be verified according to (5). For
concrete filled tubes of circular cross-section the
effect caused by the confinement may be taken
into account if the conditions given in 6.7.3.2(6)
are satisfied using the values �a and �c for 


equal to zero.

(4) ßêùî çñóâí³ ñòðèæí³ ïðèºäíóþòüñÿ äî
ñò³íêè ÷àñòêîâî àáî ïîâí³ñòþ çàáåòîíîâàíîãî
ñòàëåâîãî ïðîô³ëþ äâîòàâðîâîãî àáî ïîä³á-
íîãî ïåðåð³çó, ìîæíà âðàõîâóâàòè ñèëè òåðòÿ,
ùî ðîçâèâàþòüñÿ ïðè ïîïåðå÷íîìó ðîçøè-

(4) Where stud connectors are attached to the
web of a fully or partially concrete encased steel
Isection or a similar section, account may be
taken of the frictional forces that develop from
the prevention of lateral expansion of the concrete
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ðåíí³ áåòîíó âäîâæ ïðèëåãëèõ ñòàëåâèõ ïî-
ëèöü. Öåé îï³ð ìîæíà äîäàâàòè äî îá÷èñëå-
íîãî îïîðó çñóâíèõ ç’ºäíàíü. Ìîæíà ïðèïóñ-
êàòè, ùî äîäàòêîâèé îï³ð ñòàíîâèòü �PRd / 2
íà êîæí³é ïîëèö³ ³ êîæíîìó ãîðèçîíòàëüíîìó
ðÿä³ çñóâíèõ ñòðèæí³â, ÿê ïîêàçàíî íà ðèñóí-
êó 6.21, äå � – â³äïîâ³äíèé ïåðåäáà÷óâàíèé
êîåô³ö³ºíò òåðòÿ. Äëÿ ñòàëåâèõ íåôàðáîâàíèõ
ïðîô³ë³â � ìîæíà ïðèéìàòè 0,5. PRd – îï³ð
îäèíî÷íîãî ñòðèæíÿ çã³äíî ç 6.6.3.1. Çà â³ä-
ñóòíîñò³ òî÷í³øî¿ ³íôîðìàö³¿ ³ç âèïðîáóâàíü,
â³äñòàíü ó ÷èñòîò³ ì³æ ïîëèöÿìè íå ïîâèííà
ïåðåâèùóâàòè çíà÷åíü, íàâåäåíèõ íà ðèñóí-
êó 6.21.

by the adjacent steel flanges. This resistance may
be added to the calculated resistance of the shear
connectors. The additional resistance may be
assumed to be �PRd / 2 on each flange and each
horizontal row of studs, as shown in Figure 6.21,
where � is the relevant coefficient of friction that
may be assumed. For steel sections without
painting, � may be taken as 0,5. PRd is the resis-
tance of a single stud in accordance with 6.6.3.1.
In absence of better information from tests, the
clear distance between the flanges should not
exceed the values given in Figure 6.21.

(5) ßêùî ïåðåð³ç íàâàíòàæåíèé ÷àñòêîâî
(íàïðèêëàä, ÿê ïîêàçàíî íà ðèñóíêó 6.22à), òî
íàâàíòàæåííÿ ìîæóòü ðîçïîä³ëÿòèñü ó ñï³ââ³ä-
íîøåíí³ 1:2,5 ïî òîâùèí³ tc òîðöåâî¿ ïëàñòèíè.
À íàïðóæåííÿ ó áåòîí³ ïîâèíí³ îáìåæóâàòèñü
ôàêòè÷íîþ ïëîùåþ ïðèêëàäàííÿ íàâàíòà-
æåííÿ: äëÿ ïîðîæíèñòèõ ïðîô³ë³â çã³äíî ç (6),
à äëÿ âñ³õ ³íøèõ òèï³â ïåðåð³ç³â – çã³äíî ç
EN 19921-1, 6.7.

(5) If the cross-section is partially loaded (as, for
example, Figure 6.22a), the loads may be dis-
tributed with a ratio of 1:2,5 over the thick-ness tc
of the end plate. The concrete stresses should
then be limited in the area of the effective load in-
troduction, for concrete filled hollow sections in
accordance with (6) and for all other types of
cross-sections in accordance with EN 1992-1-1,
6.7.

(6) ßêùî áåòîí ó êðóãëîìó àáî êâàäðàòíîìó
ïîðîæíèñòîìó ïåðåð³ç³ íàâàíòàæåíèé ò³ëüêè
÷àñòêîâî, íàïðèêëàä, ôàñîíêàìè ÷åðåç ïðî-
ô³ëü àáî ðåáðàìè æîðñòêîñò³, ÿê ïîêàçàíî íà
ðèñóíêó 6.22, ëîêàëüíà ðîçðàõóíêîâà ì³öí³ñòü
áåòîíó �c Rd, ï³ä ôàñîíêîþ àáî ðåáðîì
æîðñòêîñò³, ùî âèíèêàº â³ä çóñèëü ó ïåðåð³ç³,
ïîâèííà âèçíà÷àòèñü çà âèðàçîì:

(6) If the concrete in a filled circular hollow section
or a square hollow section is only partially loaded,
for example by gusset plates through the profile or
by stiffeners as shown in Figure 6.22, the local de-
sign strength of concrete, �c Rd, under the gusset
plate or stiffener resulting from the sectional
forces of the concrete section should be deter-
mined by:
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äå:
t – òîâùèíà ñò³íêè ñòàëåâî¿ òðóáè;

where:
t is the wall thickness of the steel tube;

à – ä³àìåòð òðóáè àáî ñòîðîíà êâàäðàòíîãî
ïåðåð³çó;

a is the diameter of the tube or the width of the
square section;

Ac – ïëîùà ïîïåðå÷íîãî ïåðåð³çó áåòîíó
êîëîíè;

Ac is the cross sectional area of the concrete sec-
tion of the column;

À1 – ïëîùà íàâàíòàæåííÿ ï³ä ôàñîíêîþ
(ðèñóíîê 6.22);

À1 is the loaded area under the gusset plate, see
Figure 6.22;

�cL = 4,9 äëÿ êðóãëèõ ñòàëåâèõ òðóá ³ 3,5 äëÿ
êâàäðàòíèõ ïåðåð³ç³â.

�cL = 4,9 for circular steel tubes and 3,5 for square
sections.

Çíà÷åííÿ â³äíîøåííÿ A Ac / 1 íå ïîâèííî ïå-
ðåâèùóâàòè 20. Çâàðí³ øâè ì³æ ôàñîíêîþ òà
ïîðîæíèñòèì ïðîô³ëåì ïîâèíí³ ðîçðàõîâóâà-
òèñü çã³äíî ç EN 1993-1-8, ðîçä³ë 4.

The ratio A Ac / 1 should not exceed the value 20.
Welds between the gusset plate and the steel hol-
low sections should be designed according to
EN1993-1-8, Section 4.
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Ðèñóíîê 6.22 – ×àñòêîâî íàâàíòàæåí³ òà çàïîâíåí³ áåòîíîì êðóãë³ ïîðîæíèñò³ ïåðåð³çè
Figure 6.22 – Partially loaded circular concrete filled hollow section
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(7) Äëÿ çàïîâíåíèõ áåòîíîì ïîðîæíèñòèõ ñòà-
ëåâèõ ïðîô³ë³â äëÿ ðîçðàõóíêó ì³öíîñò³ êîëî-
íè ìîæå âðàõîâóâàòèñü ïîçäîâæíÿ àðìàòóðà
íàâ³òü ó âèïàäêó, ÿêùî âîíà íå ïðèâàðåíà äî
òîðöåâèõ ïëàñòèí àáî íå êîíòàêòóº áåçïîñå-
ðåäíüî ç ïëàñòèíàìè, çà óìîâè, ùî:

(7) For concrete filled circular hollow sections,
longitudinal reinforcement may be taken into
account for the resistance of the column, even
where the reinforcement is not welded to the end
plates or in direct contact with the endplates,
provided that:

– íå âèìàãàºòüñÿ ïåðåâ³ðêè íà âòîìó; – verification for fatigue is not required,
– çàçîð ì³æ àðìàòóðîþ ³ òîðöåâîþ ïëàñòèíîþ

íå ïåðåâèùóº 30 ìì (ðèñóíîê 6.22 à).
– the gap eg between the reinforcement and the

end plate does not exceed 30 mm, see Figure
6.22(a).

(8) Ïîïåðå÷íà àðìàòóðà ïîâèííà â³äïîâ³äàòè
EN 1992-1-1, 9.5.3. Ó ðàç³ ÷àñòêîâîãî áåòî-
íóâàííÿ ñòàëåâîãî ïðîô³ëþ áåòîí ïîâèíåí
óòðèìóâàòèñü ïîïåðå÷íîþ àðìàòóðîþ, âñòà-
íîâëåíîþ çã³äíî ç ðèñóíêîì 6.10.

(8) Transverse reinforcement should be in accor-
dance with EN 1992-1-1, 9.5.3. In case of partially
encased steel sections, concrete should be held
in place by transverse reinforcement arranged
in accordance with Figure 6.10.

(9) ßêùî íàâàíòàæåííÿ ïðèêëàäàºòüñÿ ò³ëüêè
÷åðåç ñòàëåâèé ïðîô³ëü àáî áåòîííèé ïåðåð³ç,
òî ïðè ïîâí³ñòþ çàïîâíåíîìó ñòàëåâîìó ïåðå-
ð³ç³ ïîïåðå÷íà àðìàòóðà ïîâèííà ðîçðàõîâó-
âàòèñü äëÿ ïîçäîâæíüîãî çñóâó, ùî âèíèêàº
ïðè ïåðåäà÷³ íîðìàëüíîãî çóñèëëÿ (Nc1 íà
ðèñóíêó 6.23) â³ä ÷àñòèíè áåòîíó, ÿêà áåçïî-
ñåðåäíüî ç’ºäíàíà çà äîïîìîãîþ çñóâíèõ ç’ºä-
íàíü, ó ÷àñòèíè áåòîíó áåç ïðÿìîãî ç’ºäíàííÿ
íà çñóâ (ðèñóíîê 6.23, ðîçð³ç À-À; çàøòðèõî-
âàíà çîíà çà ìåæàìè ïîëèöü ïîâèííà ðîçãëÿ-
äàòèñü ÿê áåç ïðÿìîãî ç’ºäíàííÿ). Ðîçðàõóíîê
òà ðîçòàøóâàííÿ ïîïåðå÷íî¿ àðìàòóðè ïîâèíí³
´ðóíòóâàòèñü íà ìîäåë³ ôåðìè, ïðèïóñêàþ÷è
êóò 45° ì³æ óìîâíèì áåòîííèì ñòèñíóòèì åëå-
ìåíòîì ³ â³ññþ åëåìåíòà.

(9) In the case of load introduction through only
the steel section or the concrete section, for fully
encased steel sections the transverse reinforce-
ment should be designed for the longitudinal
shear that results from the transmission of normal
force (Nc1 in Figure 6.23) from the parts of con-
crete directly connected by shear connectors
into the parts of the concrete without direct shear
connection (see Figure 6.23, section A-A; the
hatched area outside the flanges of Figure 6.23
should be considered as not directly connected).
The design and arrangement of transverse rein-
forcement should be based on a truss model
assuming an angle of 45° between concrete com-
pression struts and the member axis.
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Ïîçíàêè:
1 – áåç ïðÿìîãî ç’ºäíàííÿ;
2 – áåçïîñåðåäíüî ç’ºäíàí³.

Key:
1 – not directly connected;
2 – directly connected.

Ðèñóíîê 6.23 – Çîíè áåòîíó áåçïîñåðåäíüî ç’ºäíàí³ ³ áåç ïðÿìîãî ç’ºäíàííÿ ïðè ðîçðàõóíêó
ïîïåðå÷íî¿ àðìàòóðè

Figure 6.23 – Directly and not directly connected concrete areas for the design of transverse
reinforcement
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6.7.4.3 Ïîçäîâæí³é çñóâ çà ìåæàìè çîíè

ïðèêëàäàííÿ íàâàíòàæåííÿ

6.7.4.3 Longitudinal shear outside the areas

of load introduction

(1) Ïîçäîâæí³é çñóâ çà ìåæàìè çîíè ïðèêëà-
äàííÿ íàâàíòàæåííÿ ó ì³ñö³ ç’ºäíàííÿ áåòîíó
³ ñòàë³ íåîáõ³äíî ïåðåâ³ðÿòè, ÿêùî â³í ñïðè-
÷èíåíèé ïîïåðå÷íèìè íàâàíòàæåííÿìè ³/àáî
ìîìåíòàìè íà òîðöÿõ. Çñóâí³ ç’ºäíàííÿ íåîá-
õ³äíî âñòàíîâëþâàòè íà îñíîâ³ ðîçïîä³ëó ðîç-
ðàõóíêîâî¿ âåëè÷èíè ïîçäîâæíüîãî çñóâó, ÿêùî
â³í ïåðåâèùóº ðîçðàõóíêîâèé îï³ð çñóâó �Rd .

(1) Outside the area of load introduction, longitu-
dinal shear at the interface between concrete and
steel should be verified where it is caused by
transverse loads and /or end moments. Shear
connectors should be provided, based on the dis-
tribution of the design value of longitudinal shear,
where this exceeds the design shear strength
�Rd .

(2) Çà â³äñóòíîñò³ á³ëüø òî÷íîãî ìåòîäó äëÿ
âèçíà÷åííÿ ïîçäîâæíüîãî çñóâó ó ì³ñö³ ç’ºä-
íàííÿ ìîæíà çàñòîñîâóâàòè ïðóæíèé ðîçðà-
õóíîê ç óðàõóâàííÿì äîâãîòðèâàëèõ âïëèâ³â ³
óòâîðåííÿ òð³ùèí ó áåòîí³.

(2) In absence of a more accurate method, elastic
analysis, considering long term effects and
cracking of concrete, may be used to determine
the longitudinal shear at the interface.

(3) Ïðè çàáåçïå÷åíí³ óìîâ ùîäî â³äñóòíîñò³ ó
ñòàëåâîìó ïðîô³ë³ íà ïîâåðõí³ êîíòàêòó ôàð-
áóâàííÿ, îë³¿, æèð³â òà êðèõêî¿ îêàëèíè àáî
³ðæ³, äëÿ �Rd ìîæíà ïðèéìàòè çíà÷åííÿ, íàâå-
äåí³ ó òàáëèö³ 6.6.

(3) Provided that the surface of the steel section
in contact with the concrete is unpainted and
free from oil, grease and loose scale or rust, the
values given in Table 6.6 may be assumed for
�Rd .

(4) Çíà÷åííÿ �Rd , íàâåäåíå ó òàáëèö³ 6.6
äëÿ ïîâí³ñòþ îìîíîë³÷åíèõ ñòàëåâèõ ïðîô³ë³â,
çàñòîñîâóºòüñÿ, ÿêùî ì³í³ìàëüíèé çàõèñíèé
øàð áåòîíó ñòàíîâèòü 40 ìì, à ïîïåðå÷íà ³
ïîçäîâæíÿ àðìàòóðà â³äïîâ³äàº 6.7.5.2.

(4) The value of �Rd given in Table 6.6 for com-
pletely concrete encased steel sections applies to
sections with a minimum concrete cover of 40 mm
and transverse and longitudinal reinforcement in
accordance with 6.7.5.2.

Òàáëèöÿ 6.6 – Ðîçðàõóíêîâèé îï³ð çñóâó �Rd

Table 6.6 – Design shear strength �Rd

Òèï ïîïåðå÷íîãî ïåðåð³çó
Type of cross section

�Rd , Í/ìì2 (N/mm2)

Ïîâí³ñòþ îìîíîë³÷åí³ ñòàëåâ³ ïðîô³ë³
Completely concrete encased steel sections

0,30

Êðóãë³ ïîðîæíèñò³ ñòàëåâ³ ïðîô³ë³, çàïîâíåí³ áåòîíîì
Concrete filled circular hollow sections

0,55

Ïðÿìîêóòí³ ïîðîæíèñò³ ñòàëåâ³ ïðîô³ë³, çàïîâíåí³ áåòîíîì
Concrete filled rectangular hollow sections

0,40

Ïîëèö³ ÷àñòêîâî îìîíîë³÷åíèõ ïðîô³ë³â
Flanges of partially encased sections

0,20

Ñò³íêè ÷àñòêîâî îìîíîë³÷åíèõ ïðîô³ë³â
Webs of partially encased sections

0,00

Ïðè á³ëüøîìó çàõèñíîìó øàð³ ³ â³äïîâ³äíîìó
àðìóâàíí³ ìîæíà çàñòîñîâóâàòè âèù³ çíà÷åí-
íÿ �Rd . ßêùî ³íøå íå âèçíà÷åíî çà âèïðîáó-
âàííÿìè, äëÿ ïîâí³ñòþ îìîíîë³÷åíèõ ñòàëå-
âèõ ïðîô³ë³â ìîæå çàñòîñîâóâàòèñü ï³äâèùåíå
çíà÷åííÿ � �c Rd ïðè âèçíà÷åíí³�c çà âèðàçîì:

For greater concrete cover and adequate rein-
forcement, higher values of �Rd may be used. Un-
less verified by tests, for completely encased
sections the increased value� �c Rd may be used,
with �c given by:
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äå:
ñz – íîì³íàëüíå çíà÷åííÿ çàõèñíîãî øàðó áå-
òîíó, ìì (ðèñóíîê 6.17à);

where:
cz is the nominal value of concrete cover in mm,
see Figure 6.17a;

cz,min = 40 ìì – ì³í³ìàëüíèé çàõèñíèé øàð
áåòîíó;

cz,min = 40 mm is the minimum concrete cover.

(5) ßêùî ³íøå íå âèçíà÷åíî, òî äëÿ ÷àñòêîâî
îìîíîë³÷åíèõ ïðîô³ë³â ç ïîïåðå÷íèì çñóâîì,
âèêëèêàíèì çãèíîì â³äíîñíî ñëàáøî¿ îñ³ âíà-
ñë³äîê áîêîâîãî íàâàíòàæåííÿ àáî ê³íöåâèõ
ìîìåíò³â, çñóâí³ ç’ºäíàííÿ ïîâèíí³ çàâæäè
çàáåçïå÷óâàòèñü. ßêùî çà îï³ð çñóâó íå ïðèé-
ìàºòüñÿ ò³ëüêè îï³ð êîíñòðóêö³éíî¿ ñòàë³, òî
ïåðåäáà÷åíó ïîïåðå÷íó àðìàòóðó äëÿ çóñèëëÿ
çñóâó Vc,Ed çã³äíî ç 6.7.3.2(4) íåîáõ³äíî ïðè-
âàðþâàòè äî ñò³íêè ñòàëåâîãî ïðîô³ëþ àáî
âîíà ïîâèííà ïðîõîäèòè ÷åðåç ñò³íêó ñòàëå-
âîãî ïðîô³ëþ.

(5) Unless otherwise verified, for partially en-

cased I-sections with transverse shear due to
bending about the weak axis due to lateral loading
or end moments, shear connectors should always
be provided. If the resistance to transverse shear
is not be taken as only the resistance of the struc-
tural steel, then the required transverse reinforce-
ment for the shear force Vc,Ed according to
6.7.3.2(4) should be welded to the web of the
steel section or should pass through the web of
the steel section.

6.7.5 Ïîëîæåííÿ ñòîñîâíî êîíñòðóþâàííÿ 6.7.5 Detailing Provisions

6.7.5.1 Çàõèñíèé øàð áåòîíó äëÿ ñòàëåâîãî

ïðîô³ëþ òà àðìàòóðè

6.7.5.1 Concrete cover of steel profiles and

reinforcement

(1)Ð Äëÿ ïîâí³ñòþ îìîíîë³÷åíèõ ñòàëåâèõ ïðî-
ô³ë³â ïîâèíåí çàáåçïå÷óâàòèñü, ùîíàéìåíøå,
ì³í³ìàëüíèé çàõèñíèé øàð çàë³çîáåòîíó äëÿ
ãàðàíòóâàííÿ áåçïå÷íî¿ ïåðåäà÷³ çóñèëü ç÷åï-
ëåííÿ, çàõèñòó ñòàë³ â³ä êîðîç³¿ òà ðîçòð³ñêó-
âàííÿ áåòîíó.

(1)P For fully encased steel sections at least a
minimum cover of reinforced concrete shall be
provided to ensure the safe transmission of bond
forces, the protection of the steel against corro-
sion and spalling of concrete.

(2) Çàõèñíèé øàð áåòîíó ïîëèöü ïîâí³ñòþ
îìîíîë³÷åíèõ ñòàëåâèõ ïðîô³ë³â ïîâèíåí áóòè
íå ìåíøå í³æ 40 ìì òà íå ìåíøå í³æ 1/6 øè-
ðèíè b ïîëèö³.

(2) The concrete cover to a flange of a fully en-
cased steel section should be not less than
40 mm, nor less than one-sixth of the breadth b of
the flange.

(3) Çàõèñíèé øàð áåòîíó äëÿ àðìàòóðè ïîâè-
íåí â³äïîâ³äàòè ðîçä³ëó 4 EN 1992-1-1.

(3) The cover to reinforcement should be in accor-
dance with EN 1992-1-1, Section 4.

6.7.5.2 Ïîçäîâæíÿ ³ ïîïåðå÷íà àðìàòóðà 6.7.5.2 Longitudinal and transverse

reinforcement

(1) Ïîçäîâæíÿ àðìàòóðà ó çàïîâíåíèõ áåòîíîì
êîëîíàõ, ÿêà âðàõîâóºòüñÿ ó îïîð³ ïîïåðå÷íîãî
ïåðåð³çó, ïîâèííà ñòàíîâèòè íå ìåíøå í³æ
0,3 % â³ä ïåðåð³çó áåòîíó. Ó çàïîâíåíèõ áåòî-
íîì ïîðîæíèñòèõ ïåðåð³çàõ ïîçäîâæíÿ àðìà-
òóðà íå ïîòð³áíà, ÿêùî ðîçðàõóíîê íà âîãíå-
òðèâê³ñòü íå âèìàãàºòüñÿ.

(1) The longitudinal reinforcement in concrete-
encased columns which is allowed for in the resis-
tance of the cross-section should be not less than
0,3 % of the cross-section of the concrete. In con-
crete filled hollow sections normally no longitudi-
nal reinforcement is necessary, if design for fire
resistance is not required.

(2) Ïîïåðå÷íà ³ ïîçäîâæíÿ àðìàòóðà ó ïîâ-
í³ñòþ àáî ÷àñòêîâî çàïîâíåíèõ áåòîíîì êîëîí
ïîâèííà ðîçðàõîâóâàòèñü ³ êîíñòðóþâàòèñü
çã³äíî ç EN 1992-1-1, 9.5.

(2) The transverse and longitudinal reinforcement
in fully or partially concrete encased columns
should be designed and detailed in accordance
with EN 1992-1-1, 9.5.
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(3) Â³äñòàíü ó ÷èñòîò³ ì³æ ïîçäîâæí³ìè àðìà-
òóðíèìè ñòðèæíÿìè ³ êîíñòðóêö³éíèì ñòàëåâèì
ïðîô³ëåì ìîæå áóòè ìåíøîþ í³æ âèìàãàºòüñÿ
ó (2), àáî íàâ³òü íóëüîâîþ. Ó öüîìó âèïàäêó
äëÿ ç÷åïëåííÿ ðîáî÷èé ïåðèìåòð ñ àðìàòóð-
íîãî ñòðèæíÿ ïîâèíåí äîð³âíþâàòè ïîëîâèí³
àáî ÷âåðò³ éîãî ïåðèìåòðà, ÿê ïîêàçàíî íà
ðèñóíêó 6.24 (à) ³ (b) â³äïîâ³äíî.

(3) The clear distance between longitudinal rein-
forcing bars and the structural steel section may
be smaller than required by (2), even zero. In this
case, for bond the effective perimeter c of the
reinforcing bar should be taken as half or one
quarter of its perimeter, as shown in Figure 6.24 at
(a) and (b) respectively.

(4) Äëÿ ïîâí³ñòþ àáî ÷àñòêîâî îìîíîë³÷åíèõ
åëåìåíò³â çà óìîâ íàâêîëèøíüîãî ñåðåäîâè-
ùà êëàñó Õ0 çã³äíî ç EN 1992-1-1, òàáëèöÿ 4.1,
³ ÿêùî ïîçäîâæíÿ àðìàòóðà ó ðîçðàõóíêó íå
âðàõîâóºòüñÿ, òî íåîáõ³äíî âñòàíîâëþâàòè
ì³í³ìàëüíó ïîçäîâæíþ àðìàòóðó ä³àìåòðîì
8 ìì òà êðîêîì 250 ìì, à ïîïåðå÷íó àðìàòóðó
ä³àìåòðîì 6 ìì òà êðîêîì 200 ìì. ßê àëüòåð-
íàòèâà ìîæóòü çàñòîñîâóâàòèñü çâàðí³ ñ³òêè
ä³àìåòðîì 4 ìì.

(4) For fully or partially encased members, where
environmental conditions are class X0 according
to EN 1992-1-1, Table 4.1, and longitudinal rein-
forcement is neglected in design, a minimum lon-
gitudinal reinforcement of diameter 8 mm and
250 mm spacing and a transverse reinforcement
of diameter 6 mm and 200 mm spacing should be
provided. Alternatively welded mesh reinforce-
ment of diameter 4 mm may be used.

6.8 Âòîìà 6.8 Fatigue

6.8.1 Çàãàëüí³ ïîëîæåííÿ 6.8.1 General

(1)Ð Îï³ð êîìá³íîâàíèõ êîíñòðóêö³é âòîì³ íåîá-
õ³äíî ïåðåâ³ðÿòè, ÿêùî êîíñòðóêö³ÿ çàçíàº ïî-
âòîðþâàëüíîãî êîëèâàííÿ (çì³íè) íàïðóæåíü.

(1)P The resistance of composite structures to
fatigue shall be verified where the structures are
subjected to repeated fluctuations of stresses.

(2)Ð Ðîçðàõóíîê çà ãðàíè÷íèì ñòàíîì íà âòîìó
ïîâèíåí çàáåçïå÷èòè íà ïðèéíÿòíîìó ð³âí³
â³ðîã³äíîñò³, ùî ïðîòÿãîì âñüîãî ïðîåêòíîãî
ñòðîêó åêñïëóàòàö³¿ ìàëîéìîâ³ðíå íàñòàííÿ
â³äìîâè ó ðîáîò³ âíàñë³äîê âòîìè àáî íåîá-
õ³äí³ñòü ðåìîíòó âíàñë³äîê ïîøêîäæåííÿ,
ñïðè÷èíåíîãî âòîìîþ.

(2)P Design for the limit state of fatigue shall
ensure, with an acceptable level of probability,
that during its entire design life, the structure is
unlikely to fail by fatigue or to require repair of
damage caused by fatigue.

(3) Äëÿ íàâàíòàæåíèõ ñòðèæí³â çñóâíèõ ç’ºä-
íàíü ó áóä³âëÿõ ïðè íîðìàòèâíîìó ñïîëó÷åíí³
ä³é ìàêñèìàëüíå ïîçäîâæíº çóñèëëÿ çñóâó íå
ïîâèííî ïåðåâèùóâàòè 0,75ÐRd , äå ÐRd – âè-
çíà÷àºòüñÿ çã³äíî ç 6.6.3.1.

(3) For headed stud shear connectors in build-
ings, under the characteristic combination of ac-
tions the maximum longitudinal shear force per
connector should not exceed 0,75ÐRd , where ÐRd

is determined according to 6.6.3.1.
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Ðèñóíîê 6.24 – Ðîáî÷èé ïåðèìåòð c àðìàòóðíîãî ñòðèæíÿ
Figure 6.24 – Effective perimeter c of a reinforcing bar
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(4) Ó áóä³âëÿõ íå âèìàãàºòüñÿ ïåðåâ³ðêè íà
âòîìó êîíñòðóêö³éíî¿ ñòàë³, àðìàòóðè, áåòîíó
òà çñóâíèõ ç’ºäíàíü, ÿêùî äëÿ êîíñòðóêö³éíî¿
ñòàë³ çàñòîñîâóºòüñÿ EN 1993-1-1, 4 (4), à äëÿ
áåòîíó íå çàñòîñîâóºòüñÿ EN 1992-1-1, 6.8.1.

(4) In buildings no fatigue assessment for struc-
tural steel, reinforcement, concrete and shear
connection is required where, for structural steel,
EN 1993-1-1, 4(4) applies and, for concrete,
EN 1992-1-1, 6.8.1, does not apply.

6.8.2 Êîåô³ö³ºíòè íàä³éíîñò³ äëÿ îö³íêè

âòîìè ó ñïîðóäàõ

6.8.2 Partial factors for fatigue assessment

for buildings

(1) Êîåô³ö³ºíòè íàä³éíîñò³ �Mf äëÿ îïîðó âòîì³
íàâåäåíî ó EN 1993-1-9, 3 äëÿ ñòàëåâèõ åëå-
ìåíò³â, à ó EN 1912-1-1, 2.4.2.4 – äëÿ áåòîíó òà
çàë³çîáåòîíó. Äëÿ ñòðèæí³â ç ãîëîâêàìè ïðè
çñóâó íåîáõ³äíî çàñòîñîâóâàòè êîåô³ö³ºíò íà-
ä³éíîñò³ �Mf s, .

(1) Partial factors �Mf for fatigue strength are
given in EN 1993-1-9, 3 for steel elements and in
EN 1992-1-1, 2.4.2.4 for concrete and reinforce-
ment. For headed studs in shear, a partial factor
�Mf s, should be applied.

Ïðèì³òêà. Çíà÷åííÿ �Mf s, ìîæå âñòàíîâëþâàòèñü ó
íàö³îíàëüíîìó äîäàòêó. Ðåêîìåíäóºòüñÿ âåëè÷èíà
�Mf s, = 1,0.

Note: The value for �Mf s, may be given in the National
Annex. The recommended value for �Mf s, is 1,0.

(2) Äëÿ íàâàíòàæåííÿ íåîáõ³äíî çàñòîñîâó-
âàòè êîåô³ö³ºíò íàä³éíîñò³ �Ff .

(2) Partial factors for fatigue loading �Ff should
be applied.

Ïðèì³òêà. Çíà÷åííÿ �Ff äëÿ ð³çíèõ âèä³â íàâàíòà-
æåííÿ âòîìè ìîæå âñòàíîâëþâàòèñü ó íàö³îíàëü-
íîìó äîäàòêó.

Note: Partial factors �Ff for different kinds of fatigue
loading may be given in the National Annex.

6.8.3 Îï³ð âòîìi 6.8.3 Fatigue strength

(1) Îï³ð âòîìi äëÿ êîíñòðóêö³éíî¿ ñòàë³ íåîá-
õ³äíî ïðèéìàòè çã³äíî ç EN 1993-1-9, 7.

(1) The fatigue strength for structural steel and for
welds should be taken from EN 1993-1-9, 7.

(2) Îï³ð âòîì³ àðìàòóðíî¿ ñòàë³ òà ïîïåðåäíüî
íàïðóæåíî¿ ñòàë³ íåîáõ³äíî ïðèéìàòè çã³äíî ç
EN 1992-1-1. Äëÿ áåòîíó çàñòîñîâóºòüñÿ
EN 1992-1-1, 6.8.5.

(2) The fatigue strength of reinforcing steel
and pre-stressing steel should be taken from
EN 1992-1-1. For concrete EN 1992-1-1, 6.8.5
applies.

(3) Êðèâà îïîðó âòîì³ ïðè àâòîìàòè÷íîìó çâà-
ðþâàíí³ ñòðèæí³â ç ãîëîâêàìè çã³äíî ç 6.6.3.1
ïîêàçàíà íà ðèñóíêó 6.25 ³ âèçíà÷àºòüñÿ äëÿ
çâè÷àéíîãî âàæêîãî áåòîíó ÿê:

(3) The fatigue strength curve of an automatically
welded headed stud in accordance with 6.6.3.1 is
shown in Fig. 6.25 and given for normal weight
concrete by:

( ) ( )� �� �R
m

R c
m

cN N� , (6.50)

äå:
��R – îï³ð çñóâó âòîì³, ùî ïîâ’ÿçàíèé ç ïîïå-
ðå÷íèì ïåðåð³çîì ò³ëà ñòðèæíÿ ç âèêîðèñòàí-
íÿì íîì³íàëüíîãî ä³àìåòðà d ò³ëà ñòðèæíÿ;

where:
��R is the fatigue shear strength related to the
cross-sectional area of the shank of the stud,
using the nominal diameter d of the shank;

��ñ – äîâ³äêîâå (êîíòðîëüíå) çíà÷åííÿ ïðè
2 ì³ëüéîíàõ öèêë³â ïðè ��ñ = 90 Í/ìì2;

��ñ is the reference value at 2 million cycles with
��ñ equal to 90 N/mm2;

m – íàõèë êðèâî¿ îïîðó âòîì³ ïðè m = 8; m is the slope of the fatigue strength curve with
the value m = 8;

NR – ê³ëüê³ñòü öèêë³â ïðè ä³àïàçîí³ íàïðóæåíü. NR is the number of stress-range cycles.
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(4) Äëÿ ñòðèæí³â ó ëåãêîìó áåòîí³ ç êëàñîì
ãóñòèíè â³äïîâ³äíî äî EN 1992-1-1, 11 îï³ð
âòîì³ ïîâèíåí âèçíà÷àòèñü çã³äíî ç (3), àëå
ç çàìiíîþ ��R íà � �E R� , à ��ñ íà � �E c� , äå
�E – íàâåäåíî ó EN 1992-1-1, 11.3.2.

(4) For studs in lightweight concrete with a density
class according to EN 1992-1-1, 11, the fatigue
strength should be determined in accordance
with (3) but with ��R replaced by � �E R� and
��ñ replaced by � �E c� , where �E is given in
EN 1992-1-1, 11.3.2.

6.8.4 Âíóòð³øí³ ñèëè òà íàâàíòàæåííÿ

âòîìè

6.8.4 Internal forces and fatigue loadings

(1) Âíóòð³øí³ ñèëè òà ìîìåíòè ïîâèíí³ âèçíà-
÷àòèñü çàãàëüíèì ïðóæíèì ðîçðàõóíêîì êîíñò-
ðóêö³¿ çã³äíî ç 5.4.1 òà 5.4.2 ³ ïðè ñïîëó÷åíí³ ä³é,
âèçíà÷åíîìó â EN 1992-1-1, 6.8.3.

(1) Internal forces and moments should be deter-
mined by elastic global analysis of the structure in
accordance with 5.4.1 and 5.4.2 and for the com-
bination of actions given in EN 1992-1-1, 6.8.3.

(2) Ìàêñèìàëüí³ òà ì³í³ìàëüí³ âíóòð³øí³ çãè-
íàëüí³ ìîìåíòè òà âíóòð³øí³ ñèëè, ùî âèíè-
êàþòü ïðè ñïîëó÷åíí³ íàâàíòàæåíü çã³äíî ç (1),
âèçíà÷àþòüñÿ ÿê MEd f,max, ³ MEd f,min, .

(2) The maximum and minimum internal bending
moments and/or internal forces resulting from the
load combination according to (1) are defined as
MEd f,max, and MEd f,min, .

(3) Äëÿ áóä³âåëü íàâàíòàæåííÿ âòîìè íåîá-
õ³äíî âèçíà÷àòè çà â³äïîâ³äíèìè ÷àñòèíàìè
EN 1991. ßêùî íàâàíòàæåííÿ âòîìè íå âêà-
çàíî, òî ìîæíà çàñòîñîâóâàòè äîäàòîê À.1
EN 1993-1-9. Äèíàì³÷íèé â³äãóê (ðåàêö³ÿ) êîí-
ñòðóêö³¿ àáî óäàðíèé åôåêò ïîâèíí³ âðàõîâó-
âàòèñü ó â³äïîâ³äíèõ âèïàäêàõ.

(3) For buildings fatigue loading should be ob-
tained from the relevant Parts of EN 1991. Where
no fatigue loading is specified, EN 1993-1-9,
Annex A.1 may be used. Dynamic response of
the structure or impact effects should be con-
sidered when appropriate.

6.8.5 Íàïðóæåííÿ 6.8.5 Stresses

6.8.5.1 Çàãàëüí³ ïîëîæåííÿ 6.8.5.1 General

(1) Âèçíà÷åííÿ íàïðóæåíü ïîâèííî ´ðóíòóâà-
òèñü íà 7.2.1.

(1) The calculation of stresses should be based
on 7.2.1.

(2)Ð Äëÿ âèçíà÷åííÿ íàïðóæåíü ó çîíàõ ç òði-
ùèíàìè íåîáõ³äíî âðàõîâóâàòè åôåêò îáîéìè
â³ä íàïðóæåíü ðîçòÿãó â àðìàòóð³.

(2)P For the determination of stresses in cracked
regions the effect of tension stiffening of concrete
on the stresses in reinforcement shall be taken
into account.
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Figure 6.24 – Fatigue strength curve for headed studs in solid slabs
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(3) Çà â³äñóòíîñò³ á³ëüø òî÷íîãî ìåòîäó ïå-
ðåâ³ðêè åôåêò îáîéìè â³ä íàïðóæåíü ðîçòÿãó â
àðìàòóð³ ìîæíà âðàõîâóâàòè çã³äíî ç 6.8.5.4.

(3) Unless verified by a more accurate method,
the effect of tension stiffening on the stresses in
reinforcement may be taken into account accord-
ing to 6.8.5.4.

(4) ßêùî íå çàñòîñîâóºòüñÿ á³ëüø òî÷íèé
ìåòîä äëÿ âèçíà÷åííÿ íàïðóæåíü ó êîíñòðóê-
ö³éí³é ñòàë³, òî åôåêòîì îáîéìè ìîæíà çíåõ-
òóâàòè.

(4) Unless a more accurate method is used, for
the determination of stresses in structural steel
the effect of tension stiffening may be neglected.

6.8.5.2 Áåòîí 6.8.5.2 Concrete

(1) Äëÿ âèçíà÷åííÿ íàïðóæåíü ó áåòîííèõ åëå-
ìåíòàõ çàñòîñîâóºòüñÿ EN 1992-1-1, 6.8.

(1) For the determination of stresses in concrete
elements EN 1992-1-1, 6.8 applies.

6.8.5.3 Êîíñòðóêö³éíà ñòàëü 6.8.5.3 Structural steel

(1) ßêùî çãèíàëüí³ ìîìåíòè MEd f,max, ³
MEd f,min, ñïðè÷èíÿþòü íàïðóæåííÿ ðîçòÿãó ó
áåòîí³ ïëèòè, òî íàïðóæåííÿ ó êîíñòðóêö³éí³é
ñòàë³ â³ä öèõ ìîìåíò³â ìîæóòü âèçíà÷àòèñü
íà îñíîâ³ ìîìåíòó ³íåðö³¿ ²2 ïåðåð³çó çã³äíî ç
1.5.1.12.

(1) Where the bending moments MEd f,max, and
MEd f,min, cause tensile stresses in the concrete
slab, the stresses in structural steel for these
bending moments may be determined based
on the second moment of area I2 according to
1.5.1.12.

(2) ßêùî MEd f,max, ³ MEd f,min, , àáî ò³ëüêè
MEd f,min, ñïðè÷èíÿþòü íàïðóæåííÿ ñòèñêó ó
áåòîí³ ïëèòè, òî íàïðóæåííÿ ó êîíñòðóêö³éí³é
ñòàë³ â³ä öèõ çãèíàëüíèõ ìîìåíò³â ïîâèíí³ âè-
çíà÷àòèñü çà õàðàêòåðèñòèêàìè ïîïåðå÷íîãî
ïåðåð³çó áåç òð³ùèí.

(2) Where MEd f,max, and MEd f,min, , or only
MEd f,min, , cause compression in the concrete
slab, the stresses in structural steel for these
bending moments should be determined with the
cross-section properties of the un-cracked sec-
tion.

6.8.5.4 Àðìàòóðà 6.8.5.4 Reinforcement

(1) ßêùî çãèíàëüíèé ìîìåíò MEd f,max, ñïðè-
÷èíÿº íàïðóæåííÿ ðîçòÿãó ó áåòîí³ ïëèòè ³
íå âèêîðèñòîâóºòüñÿ á³ëüø òî÷íèé ìåòîä, òî
åôåêò îáîéìè ïðè íàïðóæåíí³ ðîçòÿãó �s f,max,
ó àðìàòóð³, ÿê³ ñïðè÷èíåí³ MEd f,max, , ïîâèíí³
âèçíà÷àòèñü ç âèðàç³â (7.4) – (7.6) ó 7.4.3(3).
Ó âèðàç³ (7.5) çàì³ñòü êîåô³ö³ºíòà 0,4 ïîâèíåí
çàñòîñîâóâàòèñü êîåô³ö³ºíò 0,2.

(1) Where the bending moment MEd f,max, causes
tensile stresses in the concrete slab and where
no more accurate method is used, the effects of
tension stiffening of concrete on the stress
�s f,max, in reinforcement due to MEd f,max, should
be determined from the equations (7.4) to (7.6) in
7.4.3 (3). In equation (7.5) in 7.4.3(3), a factor 0,2
should be used, in place of the factor 0,4.

(2) ßêùî çãèíàëüíèé ìîìåíò MEd f,min, òàêîæ
ñïðè÷èíÿº íàïðóæåííÿ ðîçòÿãó ó áåòîí³ ïëèòè,
òî ä³àïàçîí íàïðóæåíü � � çàäàºòüñÿ çã³äíî ç
ðèñóíêîì 6.26, íàïðóæåííÿ �s f,min, ó àðìàòóð³,
ñïðè÷èíåí³ MEd f,min, , ìîæóòü âèçíà÷àòèñü çà
âèðàçîì:

(2) Where also the bending moment MEd f,min,
causes tensile stresses in the concrete slab, the
stress range � � is given by Figure 6.26 and the
stress �s f,min, in the reinforcement due to
MEd f,min, can be determined from:

� �s f s f
Ed f

Ed f

M

M
,min, ,max,

,min,

,max,
� . (6.51)

(3) ßêùî MEd f,min, ³ MEd f,max, àáî íàâ³òü
MEd f,min, ñïðè÷èíÿþòü íàïðóæåííÿ ñòèñêó ó
áåòîí³ ïëèòè, òî íàïðóæåííÿ â àðìàòóðí³é
ñòàë³ â³ä öèõ çãèíàëüíèõ ìîìåíò³â ïîâèíí³
âèçíà÷àòèñü çà õàðàêòåðèñòèêàìè ïîïåðå÷-
íîãî ïåðåð³çó áåç òð³ùèí.

(3) Where MEd f,min, and MEd f,max, or only
MEd f,min, cause compression in the concrete
slab, the stresses in reinforcement for these
bending moments should be determined with the
cross-section properties of the un-cracked sec-
tion.
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6.8.5.5 Ç’ºäíàííÿ íà çñóâ 6.8.5.5 Shear Connection

(1)Ð Ïîçäîâæí³é çñóâ íà îäèíèöþ äîâæèíè ïî-
âèíåí âèçíà÷àòèñü çà ïðóæíèì ðîçðàõóíêîì.

(1)P The longitudinal shear per unit length shall
be calculated by elastic analysis.

(2) Â åëåìåíòàõ ç òð³ùèíàìè ó áåòîí³ íåîá-
õ³äíî âðàõîâóâàòè åôåêò îáîéìè çà ïðèéíÿò-
íîþ ìîäåëëþ. Äëÿ ñïðîùåííÿ íàïðóæåííÿ
ïîçäîâæíüîãî çñóâó íà êîíòàêò³ ì³æ êîíñòðóê-
ö³éíîþ ñòàëëþ ³ áåòîíîì ìîæíà âèçíà÷àòè ç
âèêîðèñòàííÿì õàðàêòåðèñòèê ïåðåð³çó áåç
òð³ùèí.

(2) In members where cracking of concrete oc-
curs the effects of tension stiffening should be
taken into account by an appropriate model. For
simplification, the longitudinal shear forces at the
interface between structural steel and concrete
may be determined by using the properties of the
un-cracked section.

6.8.6 Ä³àïàçîí íàïðóæåíü 6.8.6 Stress ranges

6.8.6.1 Êîíñòðóêö³éíà ñòàëü ³ àðìàòóðà 6.8.6.1 Structural steel and reinforcement

(1) Ä³àïàçîí íàïðóæåíü ïîâèíåí âèçíà÷àòèñü
çà íàïðóæåííÿìè, âèçíà÷åíèìè çã³äíî ç 6.8.5.

(1) The stress ranges should be determined from
the stresses determined in accordance with 6.8.5.

(2) ßêùî ïåðåâ³ðêà íà âòîìó ´ðóíòóºòüñÿ íà
ä³àïàçîíàõ åêâ³âàëåíòíèõ íàïðóæåíü óøêîä-
æåííÿ, ó çàãàëüíîìó âèïàäêó ä³àïàçîí íàïðó-
æåíü ��E ïîâèíåí âèçíà÷àòèñü çà:

(2) Where the verification for fatigue is based on
damage equivalent stress ranges, in general a
range ��E should be determined from:

�� 
 � * � �+ +E f f� �max min | , (6.52)

äå:
� +max f ³ � +min f – ìàêñèìàëüí³ òà ì³í³ìàëüí³
íàïðóæåííÿ â³äïîâ³äíî äî 6.8.4 ³ 6.8.5;

where:
� +max f and � +min f are the maximum and mini-
mum stresses due to 6.8.4 and 6.8.5;


 – êîåô³ö³ºíò åêâ³âàëåíòíèõ óøêîäæåíü; 
 is a damage equivalent factor;

� – êîåô³ö³ºíò åêâ³âàëåíòíèõ óøêîäæåíü â³ä ä³¿
óäàðíîãî íàâàíòàæåííÿ.

� is a damage equivalent impact factor.
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Ïîçíàêè:
1 – ïëèòà ïðè ðîçòÿãó;
2 – ïîâí³ñòþ ðîçòð³ñêàíèé ïåðåð³ç.

Key:
1 – slab in tension;
2 – fully cracked section.

Ðèñóíîê 6.26 – Âèçíà÷åííÿ íàïðóæåíü �s f,max, ³ �s f,min, ó çîíàõ ç òð³ùèíàìè

Figure 6.26 – Determination of the stresses �s f,max, and �s f,min, in cracked regionss
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(3) ßêùî åëåìåíò çàçíàº ñï³ëüíî¿ ä³¿ çàãàëüíèõ
òà ì³ñöåâèõ âïëèâ³â, òî ¿õ íåîáõ³äíî ðîçãëÿ-
äàòè îêðåìî. ßêùî íå çàñòîñîâóºòüñÿ á³ëüø
òî÷íèé ìåòîä, òî åêâ³âàëåíòí³ íàïðóæåííÿ
ïîñò³éíî¿ àìïë³òóäè â³ä çàãàëüíèõ òà ì³ñöåâèõ
âïëèâ³â ïîâèíí³ ñïîëó÷àòèñü ç âèêîðèñòàííÿì
âèðàçó:

(3) Where a member is subjected to combined
global and local effects the separate effects
should be considered. Unless a more precise
method is used the equivalent constant
ampli-tude stress due to global effects and local
effects should be combined using:

� � �� 
 � � 
 � �E g ob g ob E g ob oc oc E oc� �l l l l l l, , , (6.53)

äå: ³íäåêñè "glob" ³ "loc" îçíà÷àþòü çàãàëüí³ òà
ì³ñöåâ³ âïëèâè â³äïîâ³äíî.

in which subscripts "glob" and "loc" refer to global
and local effects, respectively.

(4) Ó áóä³âëÿõ ��E äëÿ êîíñòðóêö³éíî¿ ñòàë³
ìîæå ïðèéìàòèñü ÿê ä³àïàçîí íàïðóæåíü
��E,2, âèçíà÷åíèé ó EN 1993-1-9, 1.3, à äëÿ
àðìàòóðíî¿ ñòàë³ ÿê ä³àïàçîí íàïðóæåíü
��s equ, , âèçíà÷åíèé ó EN1992-1-1, 6.8.5.

(4) For buildings, ��E for structural steel may
taken as the stress range ��E,2 defined in
EN 1993-1-9, 1.3 and for reinforcement as
the stress range ��s equ, given by EN 1992-1-1,
6.8.5.

(5) Äëÿ áóä³âåëü êîåô³ö³ºíò åêâ³âàëåíòíîãî
óøêîäæåííÿ âèçíà÷àºòüñÿ â EN 1993-1-9, 6.2, ³
â³äïîâ³äíèõ ÷àñòèíàõ EN 1993 äëÿ ñòàëåâèõ
åëåìåíò³â òà äëÿ àðìàòóðíî¿ ñòàë³ ó â³äïîâ³ä-
íèõ ÷àñòèíàõ EN 1992.

(5) For buildings the damage equivalent factor is
defined in EN 1993-1-9, 6.2 and in the relevant
parts of EN 1993 for steel elements and for rein-
forcing steel in the relevant Parts of EN 1992.

(6) ßêùî äëÿ áóä³âåëü íå âñòàíîâëåíî í³ÿêîãî
çíà÷åííÿ 
 , òî êîåô³ö³ºíò åêâ³âàëåíòíîãî
óøêîäæåííÿ ïîâèíåí âèçíà÷àòèñü çã³äíî ç
EN 1993-1-9, äîäàòîê À ³ç âèêîðèñòàííÿì
íàõèëó â³äïîâ³äíî¿ êðèâî¿ îïîðó âòîì³.

(6) Where for buildings no value for 
 is specified,
the damage equivalent factor should be deter-
mined according to EN 1993-1-9, Annex A, using
the slope of the relevant fatigue strength curve.

6.8.6.2 Ç’ºäíàííÿ íà çñóâ 6.8.6.2 Shear connection

(1) Äëÿ ïåðåâ³ðêè ñòðèæíåâèõ çñóâíèõ ç’ºäíàíü
íà îñíîâ³ ä³àïàçîíó íîì³íàëüíèõ íàïðóæåíü
åêâ³âàëåíòíèé ïîñò³éíèé ä³àïàçîí íàïðóæåíü
çñóâó ��E,2 äëÿ 2 ì³ëüéîí³â öèêë³â âèçíà-
÷àºòüñÿ:

(1) For verification of stud shear connectors
based on nominal stress ranges the equivalent
constant range of shear stress ��E,2 for 2 million
cycles is given by:

� �� 
 �E v,2 � , (6.54)

äå:

v – êîåô³ö³ºíò åêâ³âàëåíòíîãî óøêîäæåííÿ,
ùî çàëåæèòü â³ä ñïåêòðà òà íàõèëó m êðèâî¿
îïîðó âòîìi;

where:

v is the damage equivalent factor depending on
the spectra and the slope m of the fatigue strength
curve;

�� – ä³àïàçîí íàïðóæåíü çñóâó â³ä íàâàíòà-
æåííÿ âòîìè, ùî çàëåæèòü â³ä ïëîù³ ïîïå-
ðå÷íîãî ïåðåð³çó ò³ëà ñòðèæíÿ ïðè âèêîðèñ-
òàíí³ íîì³íàëüíîãî ä³àìåòðà d ò³ëà ñòðèæíÿ.

�� is the range of shear stress due to fatigue load-
ing, related to the cross-sectional area of the
shank of the stud using the nominal diameter d of
the shank.

(2) Åêâ³âàëåíòíà ïîñò³éíà àìïë³òóäà ä³àïàçîíó
íàïðóæåíü çñóâó ó çâàðþâàííÿõ ³íøèõ òèï³â
çñóâíèõ ç’ºäíàíü ïîâèííà âèçíà÷àòèñü çã³äíî ç
EN 1993-1-9, 6.

(2) The equivalent constant amplitude shear
stress range in welds of other types of shear con-
nection should be calculated in accordance with
EN 1993-1-9, 6.
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(3) ßêùî äëÿ ñòðèæíåâèõ çñóâíèõ ç’ºäíàíü
ó áóä³âëÿõ íå âñòàíîâëåíî çíà÷åííÿ 
v , òî
êîåôiö³ºíò åêâ³âàëåíòíîãî óøêîäæåííÿ ïî-
âèíåí âèçíà÷àòèñü çã³äíî ç EN 1993-1-9, äî-
äàòîê À ³ç âèêîðèñòàííÿì íàõèëó â³äïîâ³äíî¿
êðèâî¿ îïîðó âòîìi, íàâåäåíî¿ ó 6.8.3.

(3) Where for stud connectors in buildings no
value for 
v is specified, the damage equivalent
factor should be determined in accordance with
EN 1993-1-9, Annex A, using the relevant slope of
the fatigue strength curve of the stud connector,
given in 6.8.3.

6.8.7 Îö³íêà âòîìè íà îñíîâ³ ä³àïàçîí³â

íîì³íàëüíèõ íàïðóæåíü

6.8.7 Fatigue assessment based on nominal

stress ranges

6.8.7.1 Êîíñòðóêö³éíà ñòàëü, àðìàòóðà òà

áåòîí

6.8.7.1 Structural steel, reinforcement and

concrete

(1) Îö³íêà âòîìè äëÿ àðìàòóðè ïîâèííà âèêî-
íóâàòèñü çã³äíî ç EN 1992-1-1, 6.8.5 àáî 6.8.6.

(1) The fatigue assessment for reinforcement
should follow EN 1992-1-1, 6.8.5 or 6.8.6.

(2) Ïåðåâ³ðêà áåòîíó ïðè ñòèñêó ïîâèííà âèêî-
íóâàòèñü çã³äíî ç EN 1992-1-1, 6.8.7.

(2) The verification for concrete in compression
should follow EN 1992-1-1, 6.8.7.

(3) Äëÿ áóä³âåëü îö³íêà âòîìè äëÿ êîíñòðóê-
ö³éíî¿ ñòàë³ ïîâèííà âèêîíóâàòèñü çã³äíî ç
EN 1993-1-9, 8.

(3) For buildings the fatigue assessment for struc-
tural steel should follow EN 1993-1-9, 8.

6.8.7.2 Ç’ºäíàííÿ íà çñóâ 6.8.7.2 Shear connection

(1) Äëÿ çñóâíèõ ñòðèæí³â, ïðèâàðåíèõ äî ñòà-
ëåâî¿ ïîëèö³, ÿêà çàâæäè ñòèñíóòà, ïðè â³äïî-
â³äíîìó ñïîëó÷åíí³ ä³é (äèâ. 6.8.4 (1)), îö³íêà
âòîìè ïîâèííà âèêîíóâàòèñü øëÿõîì ïåðå-
â³ðêè íàñòóïíîãî êðèòåð³þ:

(1) For stud connectors welded to a steel flange
that is always in compression under the relevant
combination of actions (see 6.8.4 (1)), the fatigue
assessment should be made by checking the
criterion:

� � � �Ff E c Mf s� �, ,/2 � , (6.55)

äå:
��E,2 – âèçíà÷àºòüñÿ ó 6.8.6.2(1);

where:
��E,2 is defined in 6.8.6.2(1);

��c – äîâ³äêîâå çíà÷åííÿ îïîðó âòîì³ ïðè
2 ì³ëüéîíàõ öèêë³â, âèçíà÷åíèõ çã³äíî ç 6.8.3.

��c is the reference value of fatigue strength at
2 million cycles determined in accordance with
6.8.3.

(2) ßêùî ìàêñèìàëüí³ íàïðóæåííÿ ó ñòàëåâ³é
ïîëèö³, äî ÿêî¿ ïðèâàðåíèé çñóâíèé ñòðèæåíü,
ñòâîðþþòü ðîçòÿã ïðè â³äïîâ³äíîìó ñïîëó-
÷åíí³, âçàºìîä³ÿ ó áóäü-ÿêîìó ïåðåð³ç³ ì³æ
ä³àïàçîíîì íàïðóæåíü çñóâó ��E ó çâàðþâàíí³
çñóâíèõ ñòðèæí³â ³ ä³àïàçîíîì íîðìàëüíèõ
íàïðóæåíü ��E ó ðîçòÿãíóò³é ïîëèö³ ïîâèííà
ïåðåâ³ðÿòèñü ç âèêîðèñòàííÿì íàñòóïíèõ
âçàºìîçâ’ÿçàíèõ âèðàç³â:

(2) Where the maximum stress in the steel flange
to which stud connectors are welded is tensile
under the relevant combination, the interaction at
any cross-section between shear stress range
��E in the weld of stud connectors and the normal
stress range ��E in the steel flange should be
verified using the following interaction expres-
sions:

� �

� �

� �
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/
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2 2
1 0 1 0� � � , (6.57)

äå:
��E,2 – ä³àïàçîí íàïðóæåíü ó ïîëèö³,
âèçíà÷åíèé çã³äíî ç 6.8.6.1;

where:
��E,2 is the stress range in the flange determined
in accordance with 6.8.6.1;
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��c – äîâ³äêîâå çíà÷åííÿ îïîðó âòîì³,
âèçíà÷åíå ó 1993-1-9, 7, çàñòîñîâóþ÷è êàòåãî-
ð³þ 80;

��c is the reference value of fatigue strength
given in EN1993-1-9, 7, by applying category 80,

��E,2 ³ ��c – ä³àïàçîíè íàïðóæåíü, ÿê³ âèç-
íà÷åí³ ó (1).

and the stress ranges ��E,2 and ��c are defined
in (1).

Âèðàç (6.56) íåîáõ³äíî ïåðåâ³ðÿòè íà ìàêñè-
ìàëüíå çíà÷åííÿ ��E,2 ³ â³äïîâ³äíå çíà÷åííÿ
��E,2, à òàêîæ ïðè ñïîëó÷åíí³ ìàêñèìàëüíîãî
çíà÷åííÿ ��E,2 ³ â³äïîâ³äíîãî çíà÷åííÿ ��E,2.
Çà âèíÿòêîì âèïàäê³â, êîëè åôåêò îáîéìè
âðàõîâóºòüñÿ çà á³ëüø òî÷íèìè ìåòîäàìè,
êðèòåð³é âçàºìîä³¿ ïîâèíåí ïåðåâ³ðÿòèñü ïðè
â³äïîâ³äíîìó ä³àïàçîí³ íàïðóæåíü, âèçíà÷åíèõ
äëÿ õàðàêòåðèñòèê ïåðåð³ç³â ç òð³ùèíàìè ³ áåç
òð³ùèí.

Expression (6.56) should be checked for the
maximum value of ��E,2 and the corresponding
value ��E,2, as well as for the combination of the
maximum value of ��E,2 and the corresponding
value of ��E,2. Unless taking into account the ef-
fect of tension stiffening of concrete by more ac-
curate methods, the interaction criterion should
be verified with the corresponding stress ranges
determined with both cracked and un-cracked
cross-sectional properties.

7 ÃÐÀÍÈ×ÍÈÉ ÑÒÀÍ ÇÀ ÏÐÈÄÀÒÍ²ÑÒÞ
ÄÎ ÅÊÑÏËÓÀÒÀÖ²¯

7 SERVICEABILITY LIMIT STATES

7.1 Çàãàëüí³ ïîëîæåííÿ 7.1 General

(1)Ð Êîíñòðóêö³ÿ ç êîìá³íîâàíèìè åëåìåíòàìè
ïîâèííà ïðîåêòóâàòèñü ³ çâîäèòèñü òàê, ùîá
çàäîâîëüíÿëèñü â³äïîâ³äí³ ãðàíè÷í³ ñòàíè çà
åêñïëóàòàö³éíîþ ïðèäàòí³ñòþ çã³äíî ç îñíîâ-
íèìè âèìîãàìè 3.4 EN 1990.

(1)P A structure with composite members shall be
designed and constructed such that all relevant
serviceability limit states are satisfied according
to the Principles of 3.4 of EN 1990.

(2) Ïåðåâ³ðêà ãðàíè÷íèõ ñòàí³â çà åêñïëóàòà-
ö³éíîþ ïðèäàòí³ñòþ ïîâèííà ´ðóíòóâàòèñü íà
êðèòåð³ÿõ, íàâåäåíèõ ó EN 1990, 3.4(3).

(2) The verification of serviceability limit states
should be based on the criteria given in EN 1990,
3.4(3).

(3) Ãðàíè÷í³ ñòàíè çà åêñïëóàòàö³éíîþ ïðè-
äàòí³ñòþ äëÿ êîìá³íîâàíèõ ïëèò ³ç ïðîô³ëüî-
âàíèì ñòàëåâèì íàñòèëîì ïîâèíí³ ïåðåâ³ðÿ-
òèñü çã³äíî ç ðîçä³ëîì 9.

(3) Serviceability limit states for composite slabs
with profiled steel sheeting should be verified in
accordance with Section 9.

7.2 Íàïðóæåííÿ 7.2 Stresses

7.2.1 Çàãàëüí³ ïîëîæåííÿ 7.2.1 General

(1)Ð Ïðè âèçíà÷åíí³ íàïðóæåíü äëÿ áàëîê
ó ãðàíè÷íîìó ñòàí³ çà åêñïëóàòàö³éíîþ ïðè-
äàòí³ñòþ íåîáõ³äíî âðàõîâóâàòè ó â³äïîâ³äíèõ
âèïàäêàõ íàñòóïí³ âïëèâè:

(1)P Calculation of stresses for beams at the ser-
viceability limit state shall take into account the
following effects, where relevant:

– çàòðèìêó íàðîñòàííÿ çñóâó; – shear lag;
– ïîâçó÷³ñòü òà óñàäêó áåòîíó; – creep and shrinkage of concrete;
– óòâîðåííÿ òð³ùèí ó áåòîí³ òà åôåêò îáîéìè

äëÿ áåòîíó;
– cracking of concrete and tension stiffening of

concrete;
– ïîñë³äîâí³ñòü çâåäåííÿ; – sequence of construction;
– çðîñòàííÿ ãíó÷êîñò³ âíàñë³äîê êîâçàííÿ ó

çñóâíèõ ç’ºäíàííÿõ ïðè íåäîñòàòíüîìó íà-
ðîñòàíí³ ç÷åïëåííÿ;

– increased flexibility resulting from significant
incomplete interaction due to slip of shear con-
nection;

– íåë³í³éíèé õàðàêòåð ðîáîòè ñòàë³ òà àðìà-
òóðè, ÿêùî öå ìàº ì³ñöå;

– inelastic behaviour of steel and reinforcement,
if any;

– äåïëàíàö³ÿ â³ä êðó÷åííÿ àáî áåç êðó÷åííÿ,
ÿêùî öå ìàº ì³ñöå.

– torsional and distorsional warping, if any.
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(2) Çàòðèìêó íàðîñòàííÿ çñóâó ìîæíà âðàõî-
âóâàòè çã³äíî ç 5.4.1.2.

(2) Shear lag may be taken into account accord-
ing to 5.4.1.2.

(3) ßêùî íå âèêîðèñòîâóºòüñÿ á³ëüø òî÷íèé
ìåòîä, òî ïîâçó÷³ñòü ³ óñàäêó ìîæíà âðàõîâó-
âàòè øëÿõîì çàñòîñóâàííÿ â³äíîøåííÿ ìîäó-
ë³â çã³äíî ç 5.4.2.2.

(3) Unless a more accurate method is used, ef-
fects of creep and shrinkage may be taken into
account by use of modular ratios according to
5.4.2.2.

(4) Ó ïåðåð³ç³ ç òð³ùèíàìè îñíîâíèìè âïëè-
âàìè óñàäêè ìîæíà çíåõòóâàòè ïðè ïåðåâ³ðö³
íàïðóæåíü.

(4) In cracked sections the primary effects of
shrinkage may be neglected when verifying
stresses.

(5)Ð Ïðè ðîçðàõóíêó ïåðåð³çó ì³öí³ñòü áåòîíó
íà ðîçòÿã íå âðàõîâóºòüñÿ.

(5)P In section analysis the tensile strength of
concrete shall be neglected.

(6) Âïëèâ îáòèñêàííÿ áåòîíó ó çîíàõ ì³æ òðiùè-
íàìè íà íàïðóæåííÿ â àðìàòóð³ ³ ïîïåðåäíüî
íàïðóæåí³é ñòàë³ ïîâèíåí âðàõîâóâàòèñü. ßêùî
íå âèêîðèñòîâóºòüñÿ á³ëüø òî÷íèé ìåòîä, òî
íàïðóæåííÿ â àðìàòóð³ ïîâèíí³ âèçíà÷àòèñü
çã³äíî ç 7.4.3.

(6) The influence of tension stiffening of concrete
between cracks on stresses in reinforcement and
pre-stressing steel should be taken into account.
Unless more accurate methods are used, the
stresses in reinforcement should be determined
according to 7.4.3.

(7) Âïëèâîì îáòèñêàííÿ áåòîíó íà íàïðóæåííÿ
ó êîíñòðóêö³éí³é ñòàë³ ìîæíà çíåõòóâàòè.

(7) The influences of tension stiffening on
stresses in structural steel may be neglected.

(8) Âïëèâàìè íåïîâíîãî íàáóòòÿ ì³öíîñò³ ç÷åï-
ëåííÿ ìîæíà çíåõòóâàòè, ÿêùî çàáåçïå÷óºòüñÿ
ïîâíå çñóâíå ç’ºäíàííÿ, ³ ÿêùî çàñòîñîâóºòüñÿ
7.3.1(4) ó âèïàäêó íåïîâíîãî çñóâíîãî ç’ºäíàííÿ.

(8) The effects of incomplete interaction may be
ignored, where full shear connection is provided
and where, in case of partial shear connection in
buildings, 7.3.1(4) applies.

7.2.2 Îáìåæåííÿ íàïðóæåíü äëÿ ñïîðóä 7.2.2 Stress limitation for buildings

(1) Îáìåæåííÿ íàïðóæåíü íå âèìàãàºòüñÿ äëÿ
áàëîê, ÿêùî äëÿ ² ãðóïè ãðàíè÷íîãî ñòàíó íå
âèìàãàºòüñÿ ïåðåâ³ðêè íà âòîìó ³ íå ïåðåä-
áà÷àºòüñÿ çàñòîñóâàííÿ ïîïåðåäíüîãî íàïðó-
æåííÿ êàíàòàìè ³/àáî ïðèêëàäàííÿì êîíòðî-
ëüîâàíèõ äåôîðìàö³é (íàïðèêëàä, ï³ääîìêðà-
÷óâàííÿ íà îïîðàõ).

(1) Stress limitation is not required for beams if, in
the ultimate limit state, no verification of fatigue is
required and no pre-stressing by tendons and/or
by controlled imposed deformations (e.g. jacking
of supports ) is provided.

(2) Äëÿ êîìá³íîâàíèõ êîëîí ó áóä³âëÿõ, çàçâè-
÷àé, íå âèìàãàºòüñÿ îáìåæåííÿ íàïðóæåíü.

(2) For composite columns in buildings normally
no stress limitation is required.

(3) Çà íåîáõ³äíîñò³, çàñòîñîâóþòüñÿ îáìåæåí-
íÿ íàïðóæåíü ó áåòîí³ òà àðìàòóð³, íàâåäåí³
â EN 1992-1-1, 7.2.

(3) If required, the stress limitations for con-
crete and reinforcement given in EN 1992-1-1, 7.2
apply.

7.3 Äåôîðìàö³¿ ó ñïîðóäàõ 7.3 Deformations in buildings

7.3.1 Ïðîãèíè 7.3.1 Deflections

(1) Ïðîãèíè îäíèõ ñòàëåâèõ åëåìåíò³â â³ä
ïðèêëàäåíîãî íàâàíòàæåííÿ ïîâèíí³ âèçíà-
÷àòèñü çã³äíî ç EN 1993-1-1.

(1) Deflections due to loading applied to the steel
member alone should be calculated in accor-
dance with EN 1993-1-1.

(2) Ïðîãèíè êîìá³íîâàíèõ åëåìåíò³â â³ä ïðè-
êëàäåíîãî íàâàíòàæåííÿ ïîâèíí³ âèçíà÷àòèñü
çà ïðóæíèì ðîçðàõóíêîì çã³äíî ç ðîçä³ëîì 5.

(2) Deflections due to loading applied to the com-
posite member should be calculated using elastic
analysis in accordance with Section 5.

(3) Â³äë³êîâèé ð³âåíü âåðòèêàëüíîãî ïðîãèíó
(ïðîâèñàííÿ) � max â³ëüíî îáïåðòèõ áàëîê âè-
çíà÷àºòüñÿ äî âåðõíüî¿ ñòîðîíè êîìá³íîâàíî¿

(3) The reference level for the sagging vertical de-
flection � max of un-propped beams is the up-
perside of the composite beam. Only where the
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áàëêè. Ò³ëüêè ó âèïàäêó, ÿêùî ïðîãèí ìîæå
âïëèâàòè íà çîâí³øí³é âèãëÿä áóä³âë³, íåîá-
õ³äíî ïðèéìàòè çà â³äë³êîâèé ð³âåíü íèæíþ
ñòîðîíó áàëêè.

deflection can impair the appearance of the build-
ing should the underside of the beam be taken as
reference level.

(4) Âïëèâàìè íåïîâíîãî íàáóòòÿ ì³öíîñò³ ç÷åï-
ëåííÿ ìîæíà çíåõòóâàòè, ÿêùî:

(4) The effects of incomplete interaction may be
ignored provided that:

à) ðîçðàõóíîê çñóâíîãî ç’ºäíàííÿ âèêîíàíî
çã³äíî ç 6.6;

a) the design of the shear connection is in accor-
dance with 6.6,

b) çàñòîñîâóºòüñÿ íå ìåíø í³æ ïîëîâèíà çñóâ-
íèõ ç’ºäíàíü â³ä íåîáõ³äíèõ äëÿ äîñÿãíåííÿ
ïîâíîãî çñóâíîãî ç’ºäíàííÿ, àáî çóñèëëÿ, ùî
âèíèêàþòü ïðè ïðóæíîìó õàðàêòåð³ ðîáîòè ³
ÿê³ ä³þòü ó çñóâíèõ ç’ºäíàííÿõ äëÿ ²² ãðóïè
ãðàíè÷íèõ ñòàí³â, íå ïåðåâèùóþòü PRd ;

b) either not less shear connectors are used than
half the number for full shear connection, or the
forces resulting from an elastic behaviour and
which act on the shear connectors in the service-
ability limit state do not exceed PRd and

ñ) ó âèïàäêó ðåáðèñòèõ ïëèò ç ðåáðàìè ïîïå-
ðåê áàëêè âèñîòà ðåáåð íå ïåðåâèùóº 80 ìì.

c) in case of a ribbed slab with ribs transverse to
the beam, the height of the ribs does not exceed
80 mm.

(5) Âïëèâ òð³ùèí ó áåòîí³ ó çîíàõ â³ä’ºìíèõ
ìîìåíò³â íà ïðîãèí ïîâèíåí âðàõîâóâàòèñü
çàñòîñóâàííÿì ìåòîäó ðîçðàõóíêó, íàâåäå-
íîãî ó 5.4.2.3.

(5) The effect of cracking of concrete in hogging
moment regions on the deflection should be taken
into account by adopting the methods of analysis
given in 5.4.2.3.

(6) Äëÿ áàëîê ç êðèòè÷íèìè ïåðåð³çàìè êëàñ³â
1, 2 àáî 3 ìîæíà çàñòîñîâóâàòè âêàçàíèé
íèæ÷å ñïðîùåíèé ìåòîä. Íà êîæí³é ïðîì³æí³é
îïîð³, äå �ct ïåðåâèùóº 1,5 fctm àáî 1,5 f1ctm

â³äïîâ³äíî, çãèíàëüíèé ìîìåíò, âèçíà÷åíèé äëÿ
ïåðåð³çó áåç òð³ùèí çà 5.4.2.3(2), ìíîæèòüñÿ
íà êîåô³ö³ºíò f1, íàâåäåíèé íà ðèñóíêó 7.1, ³
çàáåçïå÷óþòüñÿ â³äïîâ³äí³ çðîñòàííÿ ìîìåíò³â
ó ïðèëåãëèõ ïðîëüîòàõ. Êðèâó À ìîæíà çàñòî-
ñîâóâàòè ò³ëüêè äëÿ ïðîì³æíèõ ïðîëüîò³â,
ÿêùî íàâàíòàæåííÿ íà îäèíèöþ äîâæèíè âñ³õ
ïðîëüîò³â îäíàêîâå, à âåëè÷èíè ïðîëüîò³â â³ä-
ð³çíÿþòüñÿ íå á³ëüøå í³æ íà 25 %. Â ³íøîìó
ðàç³ íåîáõ³äíî çàñòîñîâóâàòè íàáëèæåíå
íèæíº çíà÷åííÿ ç÷åïëåííÿ f1 = 0,6 (ë³í³ÿ Â).

(6) For beams with critical sections in Classes 1, 2
or 3 the following simplified method may be used.
At every internal support where �ct exceeds
1,5 fctm or 1,5 f1ctm as appropriate, the bending
moment determined by un-cracked analysis de-
fined in 5.4.2.3(2) is multiplied by the reduction
factor f1 given in Figure 7.1, and corresponding in-
creases are made to the bending moments in ad-
jacent spans. Curve A may be used for internal
spans only, when the loadings per unit length on
all spans are equal and the lengths of all spans do
not differ by more than 25 %. Otherwise the ap-
proximate lower bound value f1 = 0,6 (line B)
should be used.
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(7) Ïðè âèçíà÷åíí³ ïðîãèíó äëÿ â³ëüíî îáïåð-
òèõ áàëîê ìîæíà âðàõîâóâàòè âïëèâ ì³ñöåâî¿
òåêó÷îñò³ êîíñòðóêö³éíî¿ ñòàë³ íàä îïîðîþ
øëÿõîì ìíîæåííÿ çãèíàëüíîãî ìîìåíòó íà
îïîð³, âèçíà÷åíîãî çã³äíî ç íàâåäåíèìè ó
öüîìó ðîçä³ë³ ìåòîäàìè, íà íàñòóïíèé äîäàò-
êîâèé ïîíèæóâàëüíèé êîåô³ö³ºíò:

(7) For the calculation of deflection of un-propped
beams, account may be taken of the influence of
local yielding of structural steel over a support by
multiplying the bending moment at the support,
determined according to the methods given in this
clause, with an additional reduction factor as fol-
lows:

– f2 = 0,5 ÿêùî fy äîñÿãàºòüñÿ äî íàáóòòÿ
ì³öíîñò³ áåòîíîì ïëèòè;

– f2 = 0,5 if fy is reached before the concrete
slab has hardened;

– f2 = 0,7 ÿêùî fy äîñÿãàºòüñÿ ï³ñëÿ íàáóòòÿ
ì³öíîñò³ áåòîíîì.

– f2 = 0,7 if fy is reached after concrete has hard-
ened.

Íàâåäåíå íèæ÷å çàñòîñîâóºòüñÿ äëÿ âèçíà-
÷åííÿ ìàêñèìàëüíîãî ïðîãèíó, àëå íå äëÿ
"áóä³âåëüíîãî ï³äéîìó".

This applies for the determination of the maximum
deflection but not for pre-camber.

(8) Ó ðàç³ â³äñóòíîñò³ îñîáëèâèõ âèìîã çàìîâ-
íèêà âïëèâ êðèâèçíè, ñïðè÷èíåíî¿ óñàäêîþ
çâè÷àéíîãî âàæêîãî áåòîíó, ìîæå íå âêëþ÷à-
òèñü ó ïðîãèí çà óìîâè, ùî âåëè÷èíà â³äíî-
øåííÿ ïðîëüîòó äî çàãàëüíî¿ âèñîòè áàëêè íå
ïåðåâèùóº 20.

(8) Unless specifically required by the client, the
effect of curvature due to shrinkage of normal
weight concrete need not be included when the
ratio of span to overall depth of the beam is not
greater than 20.

7.3.2 Â³áðàö³ÿ (êîëèâàííÿ) 7.3.2 Vibration

(1) Äèíàì³÷í³ õàðàêòåðèñòèêè áàëîê ïåðå-
êðèòòÿ ïîâèíí³ çàäîâîëüíÿòè êðèòåð³¿, íàâå-
äåí³ ó EN 1990, À1.4.4.

(1) The dynamic properties of floor beams should
satisfy the criteria in EN1990, A1.4.4.

7.4 Óòâîðåííÿ òð³ùèí ó áåòîí³ 7.4 Cracking of concrete

7.4.1 Çàãàëüí³ ïîëîæåííÿ 7.4.1 General

(1) Äëÿ îáìåæåííÿ øèðèíè òð³ùèí äëÿ êîì-
áiíîâàíèõ êîíñòðóêö³é çàñòîñîâóþòüñÿ ïîëî-
æåííÿ EN 1992-1-1, 7.3.1(1) – (9). Îáìåæåííÿ
øèðèíè òð³ùèí çàëåæèòü â³ä êëàñ³â âïëèâó
çã³äíî ç EN 192-1-1, 4.

(1) For the limitation of crack width, the general
considerations of EN 1992-1-1, 7.3.1(1) – (9) ap-
ply to composite structures. The limitation of
crack width depends on the exposure classes ac-
cording to EN 1992-1-l, 4.

(2) Îö³íêó øèðèíè ðîçêðèòòÿ òð³ùèí ìîæíà
îòðèìàòè ç EN 1992-1-1, 7.3.4, äå íàïðóæåííÿ
�s íåîáõ³äíî âèçíà÷àòè ç óðàõóâàííÿì âïëè-
â³â îáòèñêàííÿ áåòîíó ïðè ðîçòÿãó. ßêùî íå
çàñòîñîâóºòüñÿ á³ëüø òî÷íèé ìåòîä,�s ìîæíà
âèçíà÷àòè çã³äíî ç 7.4.3(3).

(2) An estimation of crack width can be obtained
from EN 1992-1-1, 7.3.4, where the stress �s

should be calculated by taking into account the ef-
fects of tension stiffening. Unless a more precise
method is used,�s may be determined according
to 7.4.3(3).

(3) Çà ñïðîùåíîãî êîíñåðâàòèâíîãî ï³äõîäó
ïðèéíÿòíîãî îáìåæåííÿ øèðèíè òð³ùèí ìîæíà
äîñÿãòè øëÿõîì çàáåçïå÷åííÿ ì³í³ìàëüíîãî
àðìóâàííÿ, âèçíà÷åíîãî ó 7.4.2, òà êðîêó
ñòðèæí³â àáî ä³àìåòð³â, ùî íå ïåðåâèùóþòü
âèçíà÷åíèõ ó 7.4.3 ìåæ.

(3) As a simplified and conservative alternative,
crack width limitation to acceptable width can be
achieved by ensuring minimum rein forcemeat
defined in 7.4.2, and bar spacing or diameters
not exceeding the limits defined in 7.4.3.

(4) Ó âèïàäêàõ, êîëè áàëêè â áóä³âëÿõ çàïðîåê-
òîâàí³ ÿê øàðí³ðíî îáïåðò³, à ïëèòè íåðîçð³çí³
³ êîíòðîëü øèðèíè òð³ùèí íå âèìàãàºòüñÿ, òî
ïåðåäáà÷åíà ïîçäîâæíÿ àðìàòóðà, ÿêà âñòà-
íîâëþºòüñÿ â ìåæàõ ïðèâåäåíî¿ øèðèíè áå-
òîííî¿ ïëèòè çã³äíî ç 6.1.2, ïîâèííà ñòàíîâèòè
íå ìåíøå í³æ:

(4) In cases where beams in buildings are de-
signed as simply supported although the slab is
continuous and the control of crack width is of
no interest, the longitudinal reinforcement
proided within the effective width of the concrete
slab according to 6.1.2 should be not less than:
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– 0,4 % ïëîù³ áåòîíó äëÿ ðîçêð³ïëåíèõ êîí-
ñòðóêö³é;

– 0,4 % of the area of the concrete, for propped
construction;

– 0,2 % ïëîù³ áåòîíó äëÿ íåðîçêð³ïëåíèõ
êîíñòðóêö³é.

– 0,2 % of the area of concrete, for un-propped
construction.

Àðìàòóðà ó øàðí³ðíèõ áàëêàõ ïîâèííà ïðî-
äîâæóâàòèñü íà äîâæèíó 0,25L ó êîæíó ñòîðîíó
â³ä ïðîì³æíî¿ îïîðè, àáî íà 0,5L çà ïðèëåãëó
äî êîíñîë³, äå L – äîâæèíà â³äïîâ³äíîãî ïðî-
ëüîòó àáî êîíñîë³ â³äïîâ³äíî. Íå âðàõîâó-
þòüñÿ æîäí³ ïðîôíàñòèëè. Ìàêñèìàëüíèé êðîê
ñòðèæí³â ïîâèíåí â³äïîâ³äàòè 9.2.1(5) äëÿ
êîìá³íîâàíèõ ïëèò àáî EN 1992-1-1, 9.3.1(3)
äëÿ ñóö³ëüíèõ áåòîííèõ ïîëèöü.

The reinforcement in the beam designed as simply-
supported should extend over a length of 0,25L

each side of an internal support, or 0,5L adjacent to
a cantilever, where L is the length of the relevant
span or the length of the cantilever respectively. No
account should be taken of any profiled steel sheeting.
The maximum spacing of the bars should be in ac-
cordance with 9.2.1(5) for a composite slab, or with
EN 1992-1-1, 9.3.1.1(3) for a solid concrete flange.

7.4.2 Ì³í³ìàëüíå àðìóâàííÿ 7.4.2 Minimum reinforcement

(1) ßêùî íå âèêîðèñòîâóºòüñÿ á³ëüø òî÷íèé
ðîçðàõóíîê çã³äíî ç EN 1992-1-1, 7.3.2(1), òî
ó âñ³õ ïåðåð³çàõ áåç ïîïåðåäíüî íàïðóæåíî¿
àðìàòóðè ³ ä³¿ çíà÷íèõ çóñèëü ðîçòÿãó âíà-
ñë³äîê îáìåæåííÿ ïðèêëàäåíèõ äåôîðìàö³é
(íàïðèêëàä, îñíîâíèé ³ äîäàòêîâèé âïëèâ
óñàäêè) â ïîºäíàíí³ àáî áåç íüîãî ç âïëèâàìè
â³ä áåçïîñåðåäíüîãî íàâàíòàæåííÿ, íåîáõ³äíó
ì³í³ìàëüíó ïëîùó àðìàòóðè As äëÿ ïëèò
êîìá³íîâàíèõ áàëîê âèçíà÷àþòü çà âèðàçîì:

(1) Unless a more accurate method is used in ac-
cordance with EN 1992-1-1, 7.3.2(1), in all sec-
tions without pre-stressing by tendons and
subjected to significant tension due to restraint of
imposed deformations (e.g. primary and second-
ary effects of shrinkage), in combination or not
with effects of direct loading the required mini-
mum reinforcement area As for the slabs of com-
posite beams is given by:

A k k k f As s c ct eff ct s� , / � , (7.1)

äå:
fct,eff – ôàêòè÷íà ñåðåäíÿ ì³öí³ñòü íà ðîçòÿã
áåòîíó íà ìîìåíò ÷àñó, êîëè î÷³êóºòüñÿ ìîæ-
ëèâà ïîÿâà òð³ùèí. Çíà÷åííÿ fct,eff ìîæíà ïðèé-
ìàòè, ÿê ³ äëÿ fctm (EN 1992-1-1, òàáëèöÿ 3.1) àáî
ÿê fictm (òàáëèöÿ 11.3.1), â³äïîâ³äíî ïðèéìàþ÷è
ÿê êëàñ ì³öíîñò³ íà ìîìåíò ìîæëèâî¿ ïîÿâè
òð³ùèí. ßêùî â³ê áåòîíó íà ìîìåíò óòâîðåííÿ
òð³ùèí íåìîæëèâî âñòàíîâèòè äîñòîâ³ðíî, àëå
â³í ìåíøèé í³æ 28 ä³á, òî ì³íiìàëüíó ì³öí³ñòü íà
ðîçòÿã ìîæíà ïðèéìàòè 3 Í/ìì2;

where:
fct,eff is the mean value of the tensile strength of
the concrete effective at the time when cracks may
first be expected to occur. Values of fct,eff may
be taken as those for fctm , see EN 1992-1-1, Table
3.1, or as fictm , see Table 11.3.1, as appropriate,
taking as the class the strength at the time cracking
is expected to occur. When the age of the concrete
at cracking cannot be established with confidence
as being less than 28 days, a minimum tensile
strength of 3 N/mm2 may be adopted;

k – êîåô³ö³ºíò, ùî âðàõîâóº âïëèâ íåð³âíî-
ì³ðíèõ ñàìîâð³âíîâàæåíèõ íàïðóæåíü ³ ìîæå
ïðèéìàòèñü 0,8;

k is a coefficient which allows for the effect of
non-uniform self-equilibrating stresses which may
be taken as 0,8;

ks – êîåô³ö³ºíò, ùî âðàõîâóº âïëèâ çìåíøåííÿ
íîðìàëüíèõ çóñèëü ó áåòîí³ ïëèòè âíàñë³äîê
ïîÿâè òð³ùèí ³ ì³ñöåâîãî êîâçàííÿ çñóâíèõ
ç’ºäíàíü, ÿêèé ìîæå ïðèéìàòèñü 0,9;

ks is a coefficient which allows for the effect of the
reduction of the normal force of the concrete slab
due to initial cracking and local slip of the shear
connection, which may be taken as 0,9;

kc – êîåô³ö³ºíò, ùî âðàõîâóº ðîçïîä³ë íàïðó-
æåíü ó ïåðåð³ç³ áåçïîñåðåäíüî ïåðåä ïîÿâîþ
òð³ùèí ³ âèçíà÷àºòüñÿ çà âèðàçîì:

kc is a coefficient which takes account of the
stress distribution within the section immediately
prior to cracking and is given by:

k
h z

c
c

�
�

� �
1

1 2
0 3 1 0

0/ ( )
, , ; (7.2)
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hc – òîâùèíà áåòîííî¿ ïîëèö³, çà âèíÿòêîì
âóò³â òà ðåáåð;

hc is the thickness of the concrete flange, exclud-
ing any haunch or ribs;

z0 – âåðòèêàëüíà â³äñòàíü ì³æ öåíòðàìè âàãè
áåòîííî¿ ïîëèö³ áåç òð³ùèí ³ êîìá³íîâàíîãî
ïåðåð³çó áåç òð³ùèí, îá÷èñëåíà ³ç çàñòîñóâàí-
íÿì â³äíîøåííÿ ìîäóë³â n0 ïðè êîðîòêîòðè-
âàëîìó íàâàíòàæåíí³;

z0 is the vertical distance between the centroids
of the un-cracked concrete flange and the
un-cracked composite section, calculated using
the modular ratio n0 for short-term loading;

�s – ìàêñèìàëüíî äîïóñòèì³ íàïðóæåííÿ ó
àðìàòóð³ áåçïîñåðåäíüî ï³ñëÿ âèíèêíåííÿ òði-
ùèí. Âîíè ìîæóòü äîð³âíþâàòè íîðìàòèâíîìó
îïîðó òåêó÷îñò³ fsk . Ó çàëåæíîñò³ â³ä ä³àìåòðà
ñòðèæí³â ìîæëèâà íåîáõ³äí³ñòü ïðèéíÿòòÿ íèæ-
÷îãî çíà÷åííÿ äëÿ âèêîíàííÿ óìîâ ñòîñîâíî
îáìåæåííÿ øèðèíè ðîçêðèòòÿ òð³ùèí. Ö³ çíà-
÷åííÿ íàâåäåíî ó òàáëèö³ 7.1;

�s is the maximum stress permitted in the
rein-forcement immediately after cracking. This
may be taken as its characteristic yield strength
fsk . A lower value, depending on the bar size, may
however be needed to satisfy the required crack
width limits. This value is given in Table 7.1;

Àct – ïëîùà ðîçòÿãíóòî¿ çîíè (âíàñë³äîê ä³¿ ïðè-
êëàäåíîãî íàâàíòàæåííÿ òà îñíîâíèõ âïëèâ³â
óñàäêè) áåçïîñåðåäíüî ïåðåä óòâîðåííÿì òði-
ùèí ó ïåðåð³ç³. Äëÿ ñïðîùåííÿ ìîæíà âèêî-
ðèñòîâóâàòè ïëîùó ïåðåð³çó áåòîíó â ìåæàõ
ïðèâåäåíî¿ øèðèíè.

Àct is the area of the tensile zone (caused by di-
rect loading and primary effects of shrinkage) im-
mediately prior to cracking of the cross section.
For simplicity the area of the concrete section
within the effective width may be used.

(2) Ìàêñèìàëüíèé ä³àìåòð ñòðèæíÿ ïðè ì³íi-
ìàëüíîìó àðìóâàíí³ ìîæå áóòè âèäîçì³íåíèé
íà âåëè÷èíó �, ùî âèçíà÷àºòüñÿ âèðàçîì:

(2) The maximum bar diameter for the minimum
reinforcement may be modified to a value � given
by:

� �� * f fct eff ct, ,/ 0, (7.3)

äå:
�* – ìàêñèìàëüíèé ðîçì³ð ñòðèæíÿ, íàâåäåíèé
ó òàáëèö³ 7.1;

where:
�* is the maximum bar size given in Table 7.1;

fct,0 – äîâ³äêîâà (áàçîâà) ì³öí³ñòü 2,9 Í/ìì2. fct,0 is a reference strength of 2,9 N/mm2.

Òàáëèöÿ 7.1 – Ìàêñèìàëüí³ ä³àìåòðè àðìàòóðíèõ ñòðèæí³â ç ðèôëåííÿì
Table 7.1 – Maximum bar diameters for high bond bars

Íàïðóæåííÿ ó ñòàë³
�s , Í/ìì2

Steel stress �s , N/mm2

Ìàêñèìàëüíèé ä³àìåòð ñòðèæí³â �*, ìì, äëÿ ðîçðàõóíêó øèðèíè
ðîçêðèòòÿ òð³ùèí wk , ìì

Maximum bar diameter �* (mm) for design crack width, wk , mm

wk = 0,4 ìì (mm) wk = 0,3 ìì (mm) wk = 0,2 ìì (mm)

160 40 32 25

200 32 25 16

240 20 16 12

280 16 12 8

320 12 10 6

360 10 8 5

400 8 6 4

450 6 5 –
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(3) ßê ì³í³ìóì ïîëîâèíà íåîáõ³äíî¿ àðìàòóðè
ïîâèííà ðîçòàøîâóâàòèñü ì³æ ñåðåäèíîþ âè-
ñîòè ïëèòè ³ ãðàííþ, íà ÿêó ä³þòü ìàêñèìàëüí³
äåôîðìàö³¿ ðîçòÿãó.

(3) At least half of the required minimum rein-
forcement should be placed between mid-depth
of the slab and the face subjected to the greater
tensile strain.

(4) Äëÿ âèçíà÷åííÿ ì³í³ìàëüíîãî àðìóâàííÿ
ó áåòîííèõ ïîëèöÿõ ç ïåðåì³ííîþ âèñîòîþ ó
ïîïåðå÷íîìó äî áàëêè íàïðÿì³ íåîáõ³äíî âè-
êîðèñòîâóâàòè ì³ñöåâó òîâùèíó.

(4) For the determination of the minimum rein-
forcement in concrete flanges with variable depth
transverse to the direction of the beam the local
depth should be used.

(5) Äëÿ áóä³âåëü ì³í³ìàëüíå àðìóâàííÿ çã³äíî
ç (1) ³ (2) ïîâèííî ðîçì³ùóâàòèñü, ÿêùî ïðè
íîðìàòèâíîìó ñïîëó÷åíí³ ä³é âèíèêàþòü íà-
ïðóæåííÿ ðîçòÿãó.

(5) For buildings the minimum reinforcement ac-
cording to (1) and (2) should be placed where, un-
der the characteristic combination of actions,
stresses are tensile.

(6) Ó áóä³âëÿõ ì³í³ìàëüíà íèæíÿ àðìàòóðà äëÿ
áåòîííîãî çàïîâíåííÿ ñò³íêè ñòàëåâîãî äâî-
òàâðîâîãî ïðîô³ëþ ïîâèííà âèçíà÷àòèñü çà
âèðàçîì (7.1) ïðè kc = 0,6, à k =0,8.

(6) In buildings minimum lower longitudinal rein-
forcement for the concrete encasement of the

web of a steel I-section should be determined
from expression (7.1) with kc taken as 0,6 and k

taken as 0,8.

7.4.3 Êîíòðîëü óòâîðåííÿ òð³ùèí

âíàñë³äîê áåçïîñåðåäíüîãî

íàâàíòàæåííÿ

7.4.3 Control of cracking due to direct

loading

(1) ßêùî çàáåçïå÷åíî ì³í³ìàëüíå àðìóâàííÿ
çà 7.4.2, òî, çàçâè÷àé, îáìåæåííÿ øèðèíè
òðiùèí ïðèéíÿòíèìè âåëè÷èíàìè äîñÿãàºòüñÿ
îáìåæåííÿì êðîêó àáî ä³àìåòð³â ñòðèæí³â.
Ìàêñèìàëüíèé ä³àìåòð ³ ìàêñèìàëüíèé êðîê
ñòðèæí³â çàëåæèòü â³ä íàïðóæåíü �s ó àðìà-
òóð³ ³ ðîçðàõóíêîâî¿ øèðèíè òð³ùèí. Ìàêñè-
ìàëüíèé ä³àìåòð ñòðèæí³â íàâåäåíî ó òàá-
ëèö³ 7.1, à ìàêñèìàëüíèé êðîê ñòðèæí³â – ó
òàáëèö³ 7.2.

(1) Where at least the minimum reinforcement
given by 7.4.2 is provided, the limitation of crack
widths to acceptable values may generally be
achieved by limiting bar spacing or bar diameters.
Maximum bar diameter and maximum bar spac-
ing depend on the stress �s in the reinforcement
and the design crack width. Maximum bar diame-
ters are given in Table 7.1 and maximum bar
spacing in Table 7.2.

Òàáëèöÿ 7.2 – Ìàêñèìàëüíèé êðîê àðìàòóðíèõ ñòðèæí³â ³ç ðèôëåííÿì
Table 7.2 – Maximum bar spacing for high bond bars

Íàïðóæåííÿ â àðìàòóð³
�s , Í/ìì2

Steel stress �s , N/mm2

Ìàêñèìàëüíèé êðîê ñòðèæí³â, ìì, äëÿ ðîçðàõóíêó øèðèíè òð³ùèí wk

Maximum bar spacing for design crack width wk

wk = 0,4 ìì (mm) wk = 0,3 ìì (mm) wk = 0,2 ìì (mm)

160 300 300 200

200 300 250 150

240 250 200 100

280 200 150 50

320 150 100 –

360 100 50 –

(2) Âíóòð³øí³ çóñèëëÿ ïîâèíí³ âèçíà÷àòèñü
ïðóæíèì ðîçðàõóíêîì çã³äíî ç ðîçä³ëîì 5 ç
óðàõóâàííÿì âïëèâó òð³ùèí ó áåòîí³. Íàïðó-
æåííÿ â àðìàòóð³ ïîâèíí³ âèçíà÷àòèñü ç óðà-
õóâàííÿì âïëèâ³â îáòèñêàííÿ áåòîíó ì³æ òði-

(2) The internal forces should be determined
by elastic analysis in accordance with Section 5
taking into account the effects of cracking of con-
crete. The stresses in the reinforcement should
be determined taking into account effects of
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ùèíàìè. ßêùî íå çàñòîñîâóºòüñÿ á³ëüø òî÷-
íèé ìåòîä, òî íàïðóæåííÿ ìîæóòü îá÷èñëþ-
âàòèñü çã³äíî ç (3).

tension stiffening of concrete between cracks.
Unless a more precise method is used, the
stresses may be calculated according to (3).

(3) Ó êîìá³íîâàíèõ áàëêàõ, äå äîïóñêàºòüñÿ,
ùî áåòîí ïëèòè ç òð³ùèíàìè ³ íåìà ïîïåðåä-
íüîãî íàïðóæåííÿ êàíàòàìè, íàïðóæåííÿ ó çà-
ë³çîáåòîí³ çá³ëüøóþòüñÿ âíàñë³äîê îáòèñêàííÿ
áåòîíó ì³æ òð³ùèíàìè ó ïîð³âíÿíí³ ç íàïðóæåí-
íÿìè, ùî ´ðóíòóþòüñÿ íà ðîáîò³ êîìá³íîâàíîãî
ïåðåð³çó áåç óðàõóâàííÿ áåòîíó. Íàïðóæåííÿ
ðîçòÿãó â àðìàòóð³ �s âíàñë³äîê áåçïîñåðåä-
íüîãî íàâàíòàæåííÿ ìîæíà âèçíà÷èòè çà âè-
ðàçîì:

(3) In composite beams where the concrete slab
is assumed to be cracked and not pre-stressed
by tendons, stresses in reinforcement increase
due to the effects of tension stiffening of concrete
between cracks compared with the stresses
based on a composite section neglecting con-
crete. The tensile stress in reinforcement �s due
to direct loading may be calculated from:

� � �s s s� �,0 � (7.4)

ïðè: with:

��
� �

s
cm

ct s

f
�

0 4,
, (7.5)

� ct
a a

AI

A I
� , (7.6)

äå:
�s,0 – íàïðóæåííÿ â àðìàòóð³, ùî âèíèêàþòü
â³ä âíóòð³øí³õ çóñèëü, ÿê³ ä³þòü íà êîìáiíî-
âàíèé ïåðåð³ç, îá÷èñëåí³ áåç óðàõóâàííÿ ðîç-
òÿãíóòîãî áåòîíó;

where:
�s,0 is the stress in the reinforcement caused by
the internal forces acting on the composite sec-
tion, calculated neglecting concrete in tension;

fctm – ñåðåäíÿ ì³öí³ñòü çâè÷àéíîãî âàæêîãî
áåòîíó íà ðîçòÿã, ùî ïðèéìàºòüñÿ ÿê fctm

(EN 1992-1-1, òàáëèöÿ 3.1) àáî fictm äëÿ ëåã-
êîãî áåòîíó ç òàáëèö³ 11.3.1;

fctm is the mean tensile strength of the concrete,
for normal concrete taken as fctm from
EN 1992-1-1, Table 3.1 or for lightweight concrete
as fictm from Table 11.3.1;

�s – êîåô³ö³ºíò àðìóâàííÿ , ùî âèçíà÷àºòüñÿ
ÿê �s s ctA A� ( / );

�s is the reinforcement ratio, given by
�s s ctA A� ( / );

Act – ïðèâåäåíà ïëîùà ïåðåð³çó áåòîíó ïîëèö³
â çîí³ ðîçòÿãó; äëÿ ñïðîùåííÿ âèêîðèñòîâóþòü
ïëîùó ïåðåð³çó áåòîíó â ìåæàõ ïðèâåäåíî¿
øèðèíè;

Act is the effective area of the concrete flange
within the tensile zone; for simplicity the area of
the concrete section within the effective width
should be used;

Às – çàãàëüíà ïëîùà âñ³õ øàð³â ïîçäîâæíüî¿
àðìàòóðè â ìåæàõ ïðèâåäåíî¿ ïëîù³ Act ;

Às is the total area of all layers of longitudinal rein-
forcement within the effective area Act ;

À, ² – ïëîùà ³ ìîìåíò ³íåðö³¿ ïðèâåäåíîãî êîì-
á³íîâàíîãî ïåðåð³çó áåç óðàõóâàííÿ ðîçòÿãíó-
òîãî áåòîíó ³ ïðîôíàñòèë, ÿêùî íàÿâíèé;

A, I are area and second moment of area, respec-
tively, of the effective composite section neglect-
ing concrete in tension and profiled sheeting, if
any;

Àà , ²à – â³äïîâ³äí³ õàðàêòåðèñòèêè êîíñòðóêö³é-
íîãî ñòàëåâîãî ïðîô³ëþ.

Àà , Ia are the corresponding properties of the
structural steel section.

(4) Äëÿ êîíñòðóêö³é áóä³âåëü áåç ïîïåðåäíüîãî
íàïðóæåííÿ êàíàòàìè, çàçâè÷àé, íåîáõ³äíî
âèêîðèñòîâóâàòè êâàç³ïîñò³éíå ñïîëó÷åííÿ ä³é
äëÿ âèçíà÷åííÿ �s .

(4) For buildings without pre-stressing by ten-
dons the quasipermanent combination of actions
normally should be used for the determination of
�s .
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8 ÊÎÌÁ²ÍÎÂÀÍ² ÂÓÇËÈ ÊÀÐÊÀÑ²Â
ÑÏÎÐÓÄ

8 COMPOSITE JOINTS IN FRAMES FOR
BUILDINGS

8.1 Ñôåðà 8.1 Scope

(1) Êîìá³íîâàíèé âóçîë âèçíà÷àºòüñÿ ó 1.5.2.8.
Îêðåì³ ïðèêëàäè ïîêàçàíî íà ðèñóíêó 8.1. ²íø³
âóçëè ó êîìá³íîâàíèõ êàðêàñàõ ïîâèíí³ ïðîåê-
òóâàòèñü çã³äíî ç EN 1992-1-1 àáî EN 1993-1-8
â³äïîâ³äíî.

(1) A composite joint is defined in 1.5.2.8. Some
examples are shown in Figure 8.1. Other joints in
composite frames should be designed in accor-
dance with EN 1992-1-1 or EN 1993-1-8, as ap-
propriate.

(2) Ðîçä³ë 8 çàñòîñîâóºòüñÿ äî âóçë³â, ÿê³ çíà-
õîäÿòüñÿ ïåðåâàæíî ï³ä ñòàòè÷íèì íàâàíòà-
æåííÿì. Âîíè äîïîâíþþòüñÿ àáî âèäîçì³íþ-
þòüñÿ (EN 1993-1-8).

(2) Section 8 concerns joints subject to predomi-
nantly static loading. It supplements or modifies
EN 1993-1-8.

8.2 Ðîçðàõóíîê, ìîäåëþâàííÿ
³ êëàñèô³êàö³ÿ

8.2 Analysis, modelling and classification

8.2.1 Çàãàëüí³ ïîëîæåííÿ 8.2.1 General

(1) Çàñòîñîâóþòüñÿ ïîëîæåííÿ EN 1993-1-8, 5
äëÿ âóçëîâèõ ç’ºäíàíü òèï³â "Í" àáî "²" ç âèäî-
çì³íàìè, íàâåäåíèìè ó 8.2.2 ³ 8.2.3 íèæ÷å.

(1) The provisions in EN 1993-1-8, 5 for joints
connecting H or I sections are applicable with the
modifications given in 8.2.2 and 8.2.3 below.
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Ïîçíàêè:
1 – ïðè îäíîñòîðîííüîìó ç’ºäíàíí³;
2 – ïðè äâîñòîðîííüîìó ç’ºäíàíí³;
3 – ïëîùèíà êîíòàêòó

Key:
1 – single-sided configuration;
2 – double-sided configuration;
3 – contact plate.

Ðèñóíîê 8.1 – Ïðèêëàäè êîìá³íîâàíèõ âóçë³â
Figure 8.1 – Examples of composite joints
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8.2.2 Ïðóæíèé çàãàëüíèé ðîçðàõóíîê 8.2.2 Elastic global analysis

(1) ßêùî æîðñòê³ñòü íà êðó÷åííÿ Sj ïðèéìà-
ºòüñÿ ÿê Sj ini, /� çã³äíî ç EN 1993-1-8, 5.1.2, òî
çíà÷åííÿ ïåðåõ³äíîãî êîåô³ö³ºíòà æîðñòêîñò³ �
äëÿ ç’ºäíàííÿ ÷åðåç êîíòàêòí³ ïëàñòèíè íåîá-
õ³äíî ïðèéìàòè 1,5

(1) Where the rotational stiffness Sj is taken as
Sj ini, /� in accordance with EN 1993-1-8, 5.1.2,
the value of the stiffness modification coefficient �
for a contactplate connection should be taken as
1,5.

8.2.3 Êëàñèô³êàö³ÿ âóçë³â 8.2.3 Classification of joints

(1) Êëàñèô³êàö³ÿ âóçë³â ïîâèííà çä³éñíþâàòèñü
çã³äíî ç EN 1993-1-8, 5.2 ç óðàõóâàííÿì êîìái-
íîâàíî¿ ä³¿.

(1) Joints should be classified in accordance with
EN 1993-1-8, 5.2, taking account of composite
action.

(2) Ïðè êâàë³ô³êàö³¿ íåîáõ³äíî âðàõîâóâàòè
íàïðÿìè âíóòð³øí³õ ñèë ³ ìîìåíò³â.

(2) For the classification, the directions of the in-
ternal forces and moment should be considered.

(3) Óòâîðåííÿì òð³ùèí ³ ïîâçó÷³ñòþ ó ç’ºäíàíèõ
åëåìåíòàõ ìîæíà çíåõòóâàòè.

(3) Cracking and creep in connected members
may be neglected.

8.3 Ìåòîäè ðîçðàõóíêó 8.3 Design methods

8.3.1 Îñíîâè ³ ñôåðà 8.3.1 Basis and scope

(1) Ó ÿêîñò³ îñíîâè äëÿ ðîçðàõóíêó âóçë³â ³
ç’ºäíàííÿ êîëîí ³ ðèãåë³â ìîæíà çàñòîñîâóâàòè
EN 1993-1-8, 6 ïðè çàáåçïå÷åíí³ óìîâè, ùî
÷àñòèíè ñòàëåâèõ åëåìåíò³â âóçë³â çíàõîäÿòü-
ñÿ â ìåæàõ öüîãî ïåðåð³çó.

(1) EN 1993-1-8, 6 may be used as a basis for the
design of composite beam-to-column joints and
splices provided that the steelwork part of the joint
is within the scope of that section.

(2) Ïðèéíÿò³ ó ðîçðàõóíêó õàðàêòåðèñòèêè
êîìïîíåíò³â ïîâèíí³ ´ðóíòóâàòèñü íà âèïðî-
áóâàííÿõ àáî àíàë³òè÷íèõ ÷è ÷èñåëüíèõ ìåòî-
äàõ, ï³äòâåðäæåíèõ âèïðîáóâàííÿìè.

(2) The structural properties of components as-
sumed in design should be based on tests or on
analytical or numerical methods supported by
tests.

Ïðèì³òêà. Õàðàêòåðèñòèêè ñêëàäîâèõ íàäàíî ó 8.4
³ äîäàòêó À íèæ÷å òà ó EN 1993-1-8, 6.

Note: Properties of components are given in 8.4 and
Annex A herein and in EN 1993-1-8, 6.

(3) Ïðè âèçíà÷åíí³ êîíñòðóêòèâíèõ õàðàêòåðèñ-
òèê êîìïîíåíò³â âóçë³â ðÿä ðîçòÿãíóòèõ àðìà-
òóðíèõ ñòðèæí³â ìîæíà ðîçãëÿäàòè ÿê ïîä³áíèé
ðÿä ðîçòÿãíóòèõ áîëò³â ñòàëåâîãî ç’ºäíàííÿ
ïðè çàáåçïå÷åíí³ óìîâè, ùî ïðèéìàþòüñÿ êîí-
ñòðóêòèâí³ õàðàêòåðèñòèêè àðìàòóðè.

(3) In determining the structural properties of a
composite joint, a row of reinforcing bars in ten-
sion may be treated in a manner similar to a
boltrow in tension in a steel joint, provided that the
structural properties are those of the reinforce-
ment.

8.3.2 Íåñó÷à çäàòí³ñòü 8.3.2 Resistance

(1) Êîìá³íîâàí³ âóçëè ïîâèíí³ ðîçðàõîâóâà-
òèñü íà ñïðèéíÿòòÿ âåðòèêàëüíîãî çñóâó çã³äíî
ç â³äïîâ³äíèìè ïîëîæåííÿìè EN 1993-1-8.

(1) Composite joints should be designed to resist
vertical shear in accordance with relevant provi-
sions of EN 1993-1-8.

(2) Ðîçðàõóíêîâèé ìîìåíò âíóòð³øíüî¿ ïàðè
êîìá³íîâàíîãî âóçëà ïîâèíåí âèçíà÷àòèñü
àíàëîã³÷íî ç â³äïîâ³äíèìè ïîëîæåííÿìè äëÿ
ñòàëåâèõ âóçë³â, íàâåäåíèìè ó EN 1993-1-8,
6.2.7 ç óðàõóâàííÿì âíåñêó àðìàòóðè.

(2) The design resistance moment of a composite
joint with full shear connection should be deter-
mined by analogy to provisions for steel joints
given in EN 1993-1-8, 6.2.7, taking account of the
contribution of reinforcement.

(3) Îï³ð ñêëàäîâèõ ïîâèíåí âèçíà÷àòèñü çà 8.4
íèæ÷å ³ EN 1993-1-8, 6.2.6 â³äïîâ³äíî.

(3) The resistance of components should be de-
termined from 8.4 below and EN 1993-1-8, 6.2.6,
where relevant.
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8.3.3 Êðóòèëüíà æîðñòê³ñòü 8.3.3 Rotational stiffness

(1) Êðóòèëüíà æîðñòê³ñòü âóçëà ïîâèííà âèç-
íà÷àòèñü àíàëîã³÷íî ç â³äïîâ³äíèìè ïîëî-
æåííÿìè äëÿ ñòàëåâèõ âóçë³â, íàâåäåíèìè ó
EN 1993-1-8, 6.3.1 ç óðàõóâàííÿì âíåñêó àðìà-
òóðè.

(1) The rotational stiffness of a joint should be de-
termined by analogy to provisions for steel joints
given in EN 1993-1-8, 6.3.1, taking account of the
contribution of reinforcement.

(2) Çíà÷åííÿ êîåô³ö³ºíòà � (EN 1993-1-8,
6.3.1(6)) ïîâèííî ïðèéìàòèñü 1,7 äëÿ ç’ºäíàíü
÷åðåç êîíòàêòí³ ïëàñòèíè.

(2) The value of the coefficient �, see
EN 1993-1-8, 6.3.1(6), should be taken as 1,7 for
a contact plate joint.

8.3.4 Íåñó÷à çäàòí³ñòü íà êðó÷åííÿ 8.3.4 Rotation capacity

(1) Ïðè âèçíà÷åíí³ íåñó÷î¿ çäàòíîñò³ íà êðó-
÷åííÿ íåîáõ³äíî âðàõîâóâàòè âïëèâ òð³ùèí ó
áåòîí³, îáòèñêàííÿ ïðè ðîçòÿãó òà äåôîðìàö³þ
çñóâíèõ ç’ºäíàíü.

(1) The influence of cracking of concrete, tension
stiffening and deformation of the shear connec-
tion should be considered in determining the rota-
tion capacity.

(2) Íåñó÷à çäàòí³ñòü íà êðó÷åííÿ êîìá³íîâàíèõ
âóçë³â ìîæå áóòè ïîêàçàíà äàíèìè åêñïåðè-
ìåíòàëüíèõ âèïðîáóâàíü. Íåîáõ³äíî âðàõîâó-
âàòè ìîæëèâó â³äì³íí³ñòü õàðàêòåðèñòèê ìàòå-
ð³àë³â â³ä âñòàíîâëåíèõ íîðìàòèâíèõ âåëè÷èí.
Åêñïåðèìåíòàëüíå ï³äòâåðäæåííÿ íå âèìàãà-
ºòüñÿ ó âèïàäêàõ, êîëè çàñòîñîâóþòüñÿ åëå-
ìåíòè, äëÿ ÿêèõ ïðàêòèêîþ ï³äòâåðäæåíî, ùî
âîíè ìàþòü íåîáõ³äí³ õàðàêòåðèñòèêè.

(2) The rotation capacity of a composite joint
may be demonstrated by experimental evidence.
Account should be taken of possible variations of
the properties of materials from specified charac-
teristic values. Experimental demonstration is not
required when using details which experience has
proved have adequate properties.

(3) ßê àëüòåðíàòèâà ìîæóòü çàñòîñîâóâàòèñü
÷èñåëüí³ ìåòîäè çà óìîâè, ùî âîíè ï³äòâåðä-
æóþòüñÿ âèïðîáóâàííÿìè.

(3) Alternatively, calculation methods may be
used, provided that they are supported by tests.

8.4 Îï³ð êîìïîíåíò³â 8.4 Resistance of components

8.4.1 Ñôåðà 8.4.1 Scope

(1) Çã³äíî ç íàâåäåíèì íèæ÷å ó 8.4.2 íåîáõ³äíî
âèçíà÷àòè îï³ð íàñòóïíèõ îñíîâíèõ êîìïîíåíò
âóçë³â:

(1) The resistance of the following basic joint com-
ponents should be determined in accordance with
8.4.2 below:

– ïîçäîâæíüî¿ ðîçòÿãíóòî¿ àðìàòóðè; – longitudinal steel reinforcement in tension;
– ñòèñíóòî¿ ñòàëåâî¿ êîíòàêòíî¿ ïëèòè. – steel contact plate in compression.

(2) Îï³ð êîìïîíåíò, âêàçàíèõ ó EN 1993-1-8,
ïîâèíåí ïðèéìàòèñü, ÿê íàâåäåíî íèæ÷å, çà
âèíÿòêîì íàâåäåíîãî ó 8.4.3.

(2) The resistance of components identified in
EN 1993-1-8 should be taken as given therein,
except as given in 8.4.3 below.

(3) Îï³ð áåòîíó îìîíîë³÷åííÿ ñò³íîê ó ñòàëåâèõ
ïðîô³ëÿõ êîëîí ïîâèíåí âèçíà÷àòèñü â³äïî-
â³äíî äî 8.4.4.

(3) The resistance of concrete encased webs in
steel column sections should be determined in
accordance with 8.4.4 below.

8.4.2 Îñíîâí³ êîìïîíåíòè âóçë³â 8.4.2 Basic joint components

8.4.2.1 Ïîçäîâæíÿ ñòàëåâà ðîçòÿãíóòà

àðìàòóðà

8.4.2.1 Longitudinal steel reinforcement in

tension

(1) Ïðèâåäåíà øèðèíà áåòîííî¿ ïîëèö³ ïîâèí-
íà âèçíà÷àòèñü äëÿ ïîïåðå÷íîãî ïåðåð³çó â
ç’ºäíàíí³ çã³äíî ç 5.4.1.2.

(1) The effective width of the concrete flange
should be determined for the cross-section at the
connection according to 5.4.1.2.
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(2) Íåîáõ³äíî äîïóñêàòè, ùî ó ôàêòè÷í³é ïëîù³
ïîçäîâæíüî¿ ðîçòÿãíóòî¿ àðìàòóðè íàïðóæåííÿ
äîñÿãàþòü ¿¿ ðîçðàõóíêîâîãî îïîðó òåêó÷îñò³
fsd .

(2) It should be assumed that the effective area of
longitudinal reinforcement in tension is stressed
to its design yield strength fsd .

(3) ßêùî ìàº ì³ñöå íåâð³âíîâàæåíå íàâàíòà-
æåííÿ, äëÿ ïåðåâ³ðêè ïåðåäà÷³ çóñèëü â³ä áå-
òîííî¿ ïëèòè íà êîëîíó ìîæíà çàñòîñîâóâàòè
ìîäåëü ñòèñíóòî-ðîçòÿãíóòèõ óìîâíèõ åëåìåí-
ò³â (ðèñóíîê 8.2).

(3) Where unbalanced loading occurs, a struttie
model may be used to verify the introduction of
the forces in the concrete slab into the column,
see Figure 8.2.

(4) Äëÿ îäíîñòîðîííüî¿ êîíô³ãóðàö³¿ êîìái-
íîâàíîãî âóçëà ðîáî÷à ïîçäîâæíÿ ðîçòÿãíóòà
àðìàòóðà ïëèòè ïîâèííà íàëåæíèì ÷èíîì
çààíêåðîâóâàòèñü âäîâæ ïðîëüîòó áàëêè äëÿ
ìîæëèâîñò³ äîñÿãíåííÿ ðîçðàõóíêîâîãî îïîðó
ïðè ðîçòÿãó.

(4) For a single-sided configuration designed as
a composite joint, the effective longitudinal slab
reinforcement in tension should be anchored suf-
ficiently well beyond the span of the beam to
enable the design tension resistance to be de-
veloped.

8.4.2.2 Ñòàëåâà êîíòàêòíà ïëèòà ïðè

ñòèñêó

8.4.2.2 Steel contact plate in compression

(1) ßêùî âèñîòà àáî øèðèíà êîíòàêòíî¿ ïëèòè
ïåðåâèùóº â³äïîâ³äíèé ðîçì³ð ñòèñíóòî¿ ïî-
ëèö³ ñòàëåâîãî ïðîô³ëþ, òî ðîáî÷èé ðîçì³ð
ïîâèíåí âèçíà÷àòèñü çà óìîâè äèñïåðñ³¿ ï³ä
êóòîì 45° ÷åðåç êîíòàêòíó ïëèòó.

(1) Where a height or breadth of the contact plate
exceeds the corresponding dimension of the
compression flange of the steel section, the effec-
tive dimension should be determined assuming
dispersion at 45° through the contact plate.

(2) Íåîáõ³äíî äîïóñêàòè, ùî ó ðîáî÷³é ïëîù³
ñòèñíóòî¿ êîíòàêòíî¿ ïëèòè íàïðóæåííÿ ìîæóòü
äîñÿãòè ¿¿ ðîçðàõóíêîâîãî îïîðó òåêó÷îñò³ fyd .

(2) It should be assumed that the effective area of
the contact plate in compression may be stressed
to its design yield strength fyd .

8.4.3 Ñò³íêà êîëîíè ïðè ïîïåðå÷íîìó

ñòèñêó

8.4.3 Column web in transverse compression

(1) Äëÿ ç’ºäíàííÿ ÷åðåç êîíòàêòíó ïëèòó ðî-
áî÷à øèðèíà ñòèñíóòî¿ ñò³íêè êîëîíè beff,c,wc

ïîâèííà âèçíà÷àòèñü çà óìîâè äèñïåðñ³¿ ï³ä
êóòîì 45° ÷åðåç êîíòàêòíó ïëèòó.

(1) For a contact plate connection, the effective
width of the column web in compression beff,c,wc

should be determined assuming dispersion at 45°
through the contact plate.
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8.4.4 Ï³äñèëåí³ êîìïîíåíòè 8.4.4 Reinforced components

8.4.4.1 Ñò³íêà êîëîíè ïðè çñóâ³ 8.4.4.1 Column web panel in shear

(1) ßêùî ñòàëåâà ñò³íêà êîëîíè îìîíîë³÷åíà
áåòîíîì (ðèñóíîê 6.17, b), ðîçðàõóíêîâèé îï³ð
çñóâó ïàíåë³ (ñò³íêè) çã³äíî ç EN 1993-1-8,
6.2.6.1 ìîæå çá³ëüøóâàòèñü ç óðàõóâàííÿì
îìîíîë³÷åííÿ.

(1) Where the steel column web is encased in
concrete, see Figure 6.17,b, the design shear re-
sistance of the panel, determined in accordance
with EN 1993-1-8, 6.2.6.1 may be increased to
allow for the encasement.

(2) Äëÿ îäíîñòîðîíí³õ âóçë³â àáî äâîñòîðîí-
í³õ, ó ÿêèõ âèñîòà áàëêè îäíàêîâà, ðîçðàõóí-
êîâèé îï³ð çñóâó áåòîííîãî çàïîâíåííÿ ïî
ïàíåë³ ñò³íêè êîëîíè Vwp,c,Rd ïîâèíåí âèçíà-
÷àòèñü çà âèðàçîì:

(2) For a single-sided joint, or a double-sided joint
in which the beam depths are similar, the design
shear resistance of concrete encasement to the
column web panel Vwp,c,Rd should be determined
using:

V A fwp c Rd c cd, , , sin� 0 85� � (8.1)

ïðè: with:

A b t h tc c w f� � �0 8 2, ( )( )cos� , (8.2)

� � �arctan[( ) / ]h t zf2 , (8.3)

äå:
bc – øèðèíà áåòîííîãî çàïîâíåííÿ;

where:
bc is the breadth of the concrete encasement;

h – âèñîòà ïðîô³ëþ êîëîíè; h is the depth of the column section;

tf – òîâùèíà ïîëèöü êîëîíè; tf is the column flange thickness;

tw – òîâùèíà ñò³íêè êîëîíè; tw is the column web thickness;

z – ïëå÷å âíóòð³øíüî¿ ïàðè (EN 1993-1-8,
6.2.7.1 ³ ðèñóíîê 6.15).

z is the lever arm, see EN 1993-1-8, 6.2.7.1 and
Figure 6.15.

(3) Êîåô³ö³ºíò çíèæåííÿ, ùî âðàõîâóº âïëèâ
ïîçäîâæíüîãî ñòèñêó ó êîëîí³ íà ðîçðàõóíêî-
âèé îï³ð ñò³íêè êîëîíè ïðè çñóâ³, ïîâèíåí
âèçíà÷àòèñü çà âèðàçîì:

(3) The reduction factor � to allow for the effect
of longitudinal compression in the column on the
design resistance of the column web panel in
shear should be determined using:

� � �
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äå:
NEd – ðîçðàõóíêîâà íîðìàëüíà ñèëà ñòèñêó ó
êîëîí³;

where:
NEd is the design compressive normal force in the
column;

Np Rdl, – ðîçðàõóíêîâèé ïëàñòè÷íèé îï³ð ïîïå-
ðå÷íîãî ïåðåð³çó êîëîíè âêëþ÷íî ç áåòîíîì,
äèâ.6.7.3.2.

Np Rdl, is the design plastic resistance of the
column’s cross-section including the encase-
ment, see 6.7.3.2.

8.4.4.2 Ñò³íêà êîëîíè ïðè ïîïåðå÷íîìó

ñòèñêó

8.4.4.2 Column web in transverse compression

(1) ßêùî ñò³íêà ñòàëåâî¿ êîëîíè îìîíîì³÷åíà
áåòîíîì, òî ðîçðàõóíêîâèé îï³ð ñò³íêè êîëîíè
ïðè ñòèñêó, ùî âèçíà÷àºòüñÿ çã³äíî ç
EN 1993-1-8, 6.2.6.2, ìîæå çá³ëüøóâàòèñü ç
óðàõóâàííÿì áåòîíó.

(1) Where the steel column web is encased in
concrete the design resistance of the column web
in compression, determined in accordance with
EN 1993-1-8, 6.2.6.2 may be increased to allow
for the encasement.
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(2) Ðîçðàõóíêîâèé îï³ð áåòîííîãî çàïîâíåííÿ
ñò³íêè êîëîíè ïðè ïîïåðå÷íîìó ñòèñêó
Fc,wc,c,Rd íåîáõ³äíî âèçíà÷àòè ç âèêîðèñòàí-
íÿì âèðàçó:

(2) The design resistance of the concrete encase-
ment to the column web in transverse compres-
sion Fc,wc,c,Rd should be determined using:

F k t b t fc wc c Rd wc c eff c c w cd, , , , ,, ( )� �0 85 , (8.5)

äå:
teff,c – ðîáî÷à äîâæèíà áåòîíó, âèçíà÷åíà òà-
êèì æå ñïîñîáîì, ÿê ³ ðîáî÷à øèðèíà beff,c,wc ,
ÿêà âèçíà÷àºòüñÿ ó EN 1993-1-8, 6.2.6.2.

where:
teff,c is the effective length of concrete, deter-
mined in a similar manner to the effective width
beff,c,wc defined in EN 1993-1-8, 6.2.6.2.

(3) ßêùî íà áåòîí çàïîâíåííÿ ä³þòü íàïðó-
æåííÿ ïîçäîâæíüîãî ñòèñêó, òî ¿õ âïëèâ íà îï³ð
áåòîíó ïîïåðå÷íîìó ñòèñêó ìîæíà âðàõîâó-
âàòè øëÿõîì ìíîæåííÿ çíà÷åííÿ Fc,wc,c,Rd

íà êîåô³ö³ºíò kwc,c ùî âèçíà÷àºòüñÿ ÿê:

(3) Where the concrete encasement is subject
to a longitudinal compressive stress, its effect on
the resistance of the concrete encasement in
transverse compression may be allowed for by
multiplying the value of Fc,wc,c,Rd by a factor kwc,c

given by:

k
f

wc c
com c Ed

cd
,

, ,
, , ,� � �1 3 3 3 2 0

�
, (8.6)

äå:
�com c Ed, , – ïîçäîâæí³ íàïðóæåííÿ ñòèñêó ó
çàïîâíåíí³ â³ä ðîçðàõóíêîâî¿ íîðìàëüíî¿ ñèëè
NEd .

where:
�com c Ed, , is the longitudinal compressive stress
in the encasement due to the design normal force
NEd .

Çà â³äñóòíîñò³ á³ëüø òî÷íîãî ìåòîäó �com c Ed, ,
ìîæíà âèçíà÷àòè çà â³äíîñíèì âíåñêîì áåòîí-
íîãî çàïîâíåííÿ ó ïëàñòè÷íèé îï³ð ïðîô³ëþ
êîëîíè ïðè ñòèñêó Np Rdl, , äèâ. 6.7.3.2.

In the absence of a more accurate method,
�com c Ed, , may be determined from the relative
contribution of the concrete encasement to the
plastic resistance of the column section in com-
pression Np Rdl, , see 6.7.3.2.

9 ÊÎÌÁ²ÍÎÂÀÍ² ÏËÈÒÈ Ç ÏÐÎÔ²ËÜÎÂÀ-
ÍÈÌÈ ÍÀÑÒÈËÀÌÈ ÄËß ÑÏÎÐÓÄ

9 COMPOSITE SLABS WITH PROFILED
STEEL SHEETING FOR BUILDINGS

9.1 Çàãàëüí³ ïîëîæåííÿ 9.1 General

9.1.1 Ñôåðà 9.1.1 Scope

(1)Ð Öåé ðîçä³ë ðîçãëÿäàº êîìá³íîâàí³ ïëèòè
ïåðåêðèòò³â ç ïðîëüîòîì ò³ëüêè ó íàïðÿìêó
ðåáåð. Êîíñîëüí³ ïëèòè îõîïëþþòüñÿ. Çàñòî-
ñîâóºòüñÿ äëÿ ïðîåêòóâàííÿ áóä³âåëüíèõ
êîíñòðóêö³é, ÿêùî ïðèêëàäåí³ íàâàíòàæåííÿ º
ïåðåâàæíî ñòàòè÷í³, âêëþ÷íî ç ïðîìèñëîâèìè
áóä³âëÿìè, äå íà ïåðåêðèòòÿ ìîæóòü ä³ÿòè
ðóõîì³ íàâàíòàæåííÿ.

(1)P This Section deals with composite floor slabs
spanning only in the direction of the ribs. Cantile-
ver slabs are included. It applies to designs for
building structures where the imposed loads are
predominantly static, including industrial buildings
where floors may be subject to moving loads.

(2)Ð Ñôåðà îáìåæóºòüñÿ íàñòèëàìè ç âóçüêèì
êðîêîì ñò³íîê.

(2)P The scope is limited to sheets with narrowly
spaced webs.

Ïðèì³òêà. Âóçüêèé êðîê ñò³íîê âèçíà÷àºòüñÿ âåðõ-
íüîþ ìåæåþ â³äíîøåííÿ b br s/ (ðèñóíîê 9.2). Ãðà-
íè÷í³ çíà÷åííÿ ìîæóòü âñòàíîâëþâàòèñü ó íàö³î-
íàëüíîìó äîäàòêó. Ðåêîìåíäóºòüñÿ âåëè÷èíà 0,6.

Note: Narrowly spaced webs are defined by an upper
limit on the ratio b br s/ , see Figure 9.2. The value for
the limit may be given in the National Annex. The rec-
ommended value is 0,6.
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(3)Ð Äëÿ êîíñòðóêö³é, ó ÿêèõ ïðèêëàäåíå íà-
âàíòàæåííÿ º ó á³ëüø³é ì³ð³ ïîâòîðþâàíå àáî
ïðèêëàäåíå ðàïòîâî òàê, ùî ñòâîðþº äèíà-
ì³÷í³ âïëèâè, êîìá³íîâàí³ ïëèòè äîçâîëÿºòüñÿ
çàñòîñîâóâàòè, àëå îñîáëèâó óâàãó íàëåæèòü
çâåðòàòè íà êîíñòðóþâàííÿ ç ìåòîþ ãàðàíòó-
âàííÿ, ùî ç ÷àñîì êîìá³íîâàíà ðîáîòà íå áóäå
ïîðóøåíà.

(3)P For structures where the imposed load is
largely repetitive or applied abruptly in such a
manner as to produce dynamic effects, composite
slabs are permitted, but special care shall be
taken over the detailed design to ensure that the
composite action does not deteriorate in time.

(4)Ð Ïëèòè, ùî çàçíàþòü ñåéñì³÷íîãî íàâàíòà-
æåííÿ, íå âèêëþ÷àþòüñÿ ïðè çàáåçïå÷åíí³
â³äïîâ³äíîãî ìåòîäó ðîçðàõóíêó ³ âèçíà÷åíí³
ñåéñì³÷íèõ óìîâ äëÿ êîíêðåòíîãî îá’ºêòà àáî
¿õ íàÿâíîñò³ â ³íøîìó ªâðîêîä³.

(4)P Slabs subject to seismic loading are not ex-
cluded, provided an appropriate design method
for the seismic conditions is defined for the partic-
ular project or is given in another Eurocode.

(5) Êîìá³íîâàí³ ïëèòè ìîæóòü çàñòîñîâóâàòèñü
äëÿ çàáåçïå÷åííÿ çàêð³ïëåííÿ ³ç ïëîùèíè ñòà-
ëåâèõ áàëîê òà ó ÿêîñò³ ä³àôðàãì äëÿ ñïðèé-
íÿòòÿ ãîðèçîíòàëüíèõ ä³é, àëå öåé ñòàíäàðò
íå äàº îêðåìèõ ïðàâèë. Äëÿ ðîáîòè ïðîô³ëüî-
âàíèõ ñòàëåâèõ íàñòèë³â ó ÿêîñò³ ä³àôðàãìè,
êîëè âîíè çàñòîñîâóþòüñÿ ÿê îïàëóáêà, çàñòî-
ñîâóþòüñÿ ïðàâèëà, íàâåäåí³ ó EN 1993-1-3,
10.

(5) Composite slabs may be used to provide
lateral restraint to the steel beams and to act as a
diaphragm to resist horizontal actions, but no
specific rules are given in this Standard. For dia-
phragm action of the profiled steel sheeting while
it is acting as formwork the rules given in
EN1993-1-3, 10 apply.

9.1.2 Âèçíà÷åííÿ 9.1.2 Definitions

9.1.2.1 Òèïè çñóâíèõ ç’ºäíàíü 9.1.2.1 Types of shear connection

Ïðîô³ëüîâàíèé ñòàëåâèé íàñòèë ïîâèíåí
ñïðèéìàòè ³ ïåðåäàâàòè ãîðèçîíòàëüíèé çñóâ
íà êîíòàêò³ ì³æ íàñòèëîì òà áåòîíîì. Ñàìå
ç÷åïëåííÿ ì³æ ñòàëåâèì íàñòèëîì ³ áåòîíîì
íå ââàæàºòüñÿ äîñòàòí³ì äëÿ çàáåçïå÷åííÿ
ñï³ëüíî¿ ðîáîòè. Òàêà ðîáîòà ïîâèííà çàáåç-
ïå÷óâàòèñü ì³æ íàñòèëîì ³ áåòîíîì øëÿõîì
çàñòîñóâàííÿ îäíîãî àáî á³ëüøå íàñòóïíèõ
çàõîä³â (ðèñóíîê 9.1):

The profiled steel sheet shall be capable of trans-
mitting horizontal shear at the interface between
the sheet and the concrete; pure bond between
steel sheeting and concrete is not considered
effective for composite action. Composite be-
haviour between profiled sheeting and concrete
shall be ensured by one or more of the following
means, see Figure 9.1:

à) ìåõàí³÷íå ç÷åïëåííÿ, ùî çàáåçïå÷óºòüñÿ
äåôîðìóâàííÿì ïðîô³ëþ (âì’ÿòèíàìè àáî
âèñòóïàìè);

a) mechanical interlock provided by deformations
in the profile (indentations or emboss-ments);

b) ç÷åïëåííÿ òåðòÿì äëÿ ïðîô³ë³â ó ôîðì³ âè-
ñòóï³â ï³ä êóòîì;

b) frictional interlock for profiles shaped in a
reentrant form;

ñ) çààíêåðóâàííÿ ê³íö³â, ùî çàáåçïå÷óºòüñÿ
øëÿõîì ïðèâàðþâàííÿ ñòðèæí³â àáî ³íøèì òè-
ïîì ì³ñöåâîãî ç’ºäíàííÿ ì³æ áåòîíîì ³ ñòàëå-
âèì íàñòèëîì ò³ëüêè ó ïîºäíàíí³ ç (à) àáî (b);

c) end anchorage provided by welded studs or
another type of local connection between the
concrete and the steel sheet, only in combination
with (a) or (b);

d) çààíêåðóâàííÿ ê³íö³â, ùî çàáåçïå÷óºòüñÿ
äåôîðìóâàííÿì ðåáåð íà ê³íöÿõ íàñòèë³â,
ò³ëüêè ó ïîºäíàíí³ ç (b).

d) end anchorage by deformation of the ribs at the
end of the sheeting, only in combination with (b).

Íå âèêëþ÷àþòüñÿ é ³íø³ ñïîñîáè, àëå âîíè íå º
ïðåäìåòîì öüîãî ñòàíäàðòó.

Other means are not excluded but are not within
the scope of this Standard.
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9.1.2.2 Ïîâíå ³ ÷àñòêîâå ç’ºäíàííÿ íà çñóâ 9.1.2.2 Full shear connection and partial shear

connection

Ïðîë³ò ïëèòè ìàº ïîâíå ç’ºäíàííÿ íà çñóâ,
ÿêùî çá³ëüøåííÿ îïîðó ç’ºäíàííÿ íà ïîçäîâ-
æí³é çñóâ íå áóäå çá³ëüøóâàòè ðîçðàõóíêîâî¿
íåñó÷î¿ çäàòíîñò³ åëåìåíòà íà çãèí. Â ³íøîìó
âèïàäêó ç’ºäíàííÿ íà çñóâ º ÷àñòêîâèì.

A span of a slab has full shear connection when
increase in the resistance of the longitudinal
shear connection would not increase the design
bending resistance of the member. Otherwise,
the shear connection is partial.

9.2 Ïîëîæåííÿ ç êîíñòðóþâàííÿ 9.2 Detailing provisions

9.2.1 Òîâùèíà ïëèòè ³ àðìóâàííÿ 9.2.1 Slab thickness and reinforcement

(1)Ð Çàãàëüíà òîâùèíà êîìá³íîâàíî¿ ïëèòè h

ïîâèííà áóòè íå ìåíøå í³æ 80 ìì. Òîâùèíà
áåòîíó hc âèùå îñíîâíî¿ ïëîùèíè, ùî ïðî-
õîäèòü ïî âåðõó ðåáåð íàñòèëó, ïîâèííà ñòà-
íîâèòè íå ìåíøå í³æ 40 ìì.

(1)P The overall depth of the composite slab h

shall be not less than 80 mm. The thickness of
concrete hc above the main flat surface of the
top of the ribs of the sheeting shall be not less
than 40 mm.

(2)Ð ßêùî ïëèòà ïðàöþº ñï³ëüíî ç áàëêîþ àáî
âèêîðèñòîâóºòüñÿ ó ÿêîñò³ ä³àôðàãìè (äèñêà),
òî çàãàëüíà òîâùèíà ïîâèííà ñòàíîâèòè íå
ìåíøå í³æ 90 ìì, à hc – íå ìåíøå í³æ 50 ìì.

(2)P If the slab is acting compositely with the
beam or is used as a diaphragm, the total depth
shall be not less than 90 mm and hc shall be not
less than 50 mm.

(3)Ð Ïîïåðå÷íà ³ ïîçäîâæíÿ àðìàòóðà ïîâèííà
ðîçòàøîâóâàòèñü ó ìåæàõ òîâùèíè hc áåòîíó.

(3)P Transverse and longitudinal reinforcement
shall be provided within the depth hc of the con-
crete.

(4) Ê³ëüê³ñòü àðìàòóðè â îáîõ íàïðÿìêàõ ïî-
âèííà áóòè íå ìåíøå í³æ 80 ìì2/ì.

(4) The amount of reinforcement in both directions
should be not less than 80 mm2/m.

(5) Êðîê àðìàòóðíèõ ñòðèæí³â íå ïîâèíåí ïå-
ðåâèùóâàòè 2h ³ 350 ìì, ó çàëåæíîñò³ ÿêà ç
âåëè÷èí ìåíøà.

(5) The spacing of the reinforcement bars should
not exceed 2h and 350 mm, whichever is the
lesser.
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Ïîçíàêè:
1 – ìåõàí³÷íå ç÷åïëåííÿ;
2 – ç÷åïëåííÿ òåðòÿì;
3 – çààíêåðóâàííÿ ê³íö³â ïðèâàðåíèìè ÷åðåç íàñòèë
ñòðèæíÿìè;
4 – çààíêåðóâàííÿ ê³íö³â äåôîðìóâàííÿì ðåáåð

Key:
1 – mechanical interlock;
2 – frictional interlock;
3 – end anchorage by through-deck welded studs;

4 – end anchorage by deformation of the ribs

Ðèñóíîê 9.1 – Òèïîâ³ ôîðìè ç÷åïëåííÿ ó êîìá³íîâàíèõ ïëèòàõ
Figure 9.1 – Typical forms of interlock in composite slabs
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9.2.2 Çàïîâíþâà÷³ 9.2.2 Aggregate

(1)Ð Íîì³íàëüíèé ðîçì³ð çàïîâíþâà÷³â çàëå-
æèòü â³ä íàéìåíøîãî ðîçì³ðó êîíñòðóêòèâíîãî
åëåìåíòà, â ÿêèé óêëàäàºòüñÿ áåòîí, ³ íå ïî-
âèíåí ïåðåâèùóâàòè ùîíàéìåíøå:

(1)P The nominal size of the aggregate depends
on the smallest dimension in the structural ele-
ment within which concrete is poured, and shall
not exceed the least of:

– 0,40 hc (ðèñóíîê 9.2); – 0,40 hc, see Figure 9.2;
– b0 3/ , äå b0 – ñåðåäíÿ øèðèíà ðåáåð (ì³íi-

ìàëüíà øèðèíà ïðîô³ëþ ç ïîõèëèìè ñòî-
ðîíàìè ðåáåð;

– b0 3/ , where b0 is the mean width of the ribs
(minimum width for reentrant profiles), see
Figure 9.2;

– 31,5 ìì (ñèòî Ñ 31,5). – 31,5 mm (sieve C 31,5).

9.2.3 Âèìîãè äî îáïèðàííÿ 9.2.3 Bearing requirements

(1)Ð Äîâæèíà îáïèðàííÿ ïîâèííà áóòè äîñòàò-
íüîþ äëÿ çàïîá³ãàííÿ óøêîäæåííþ ïëèòè ³
îïîðè; òàê ìîæíà äîñÿãòè êð³ïëåííÿ íàñòèëó
äî îïîðè áåç ¿¿ óøêîäæåííÿ òà çàïîá³ãàííÿ
ðóéíóâàííþ âíàñë³äîê àâàð³éíîãî ïåðåìiùåí-
íÿ ïðè çâåäåíí³.

(1)P The bearing length shall be such that dam-
age to the slab and the bearing is avoided; that
fastening of the sheet to the bearing can be
achieved without damage to the bearing and that
collapse cannot occur as a result of accidental
displacement during erection.
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ïðîô³ëü ç ðîçøèðåíèìè çâåðõó ðåáðàìè

Ðèñóíîê 9.2 – Ðîçì³ðè íàñòèë³â ³ ïëèò
Figure 9.2 – Sheet and slab dimensions

ïðîô³ëü ³ç çâóæåíèìè çâåðõó ðåáðàìè
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(2) Äîâæèíè îáïèðàííÿ lbc ³ lbs , ÿê³ ïîêàçàíî
íà ðèñóíêó 9.3, ïîâèíí³ áóòè íå ìåíøèìè â³ä
íàñòóïíèõ ãðàíè÷íèõ çíà÷åíü:

(2) The bearing lengths lbc and lbs as indicated in
Figure 9.3 should not be less than the following
limiting values:

– äëÿ êîìá³íîâàíèõ ïëèò, ùî îáïèðàþòüñÿ íà
ñòàëü àáî áåòîí: lbc = 75 ìì ³ lbs = 50 ìì;

– for composite slabs bearing on steel or con-
crete: lbc = 75 mm and lbs = 50 mm;

– äëÿ êîìá³íîâàíèõ ïëèò, ùî îáïèðàþòüñÿ íà
³íø³ ìàòåð³àëè: lbc = 100 ìì ³ lbs = 70 ìì;

– for composite slabs bearing on other materi-
als: lbc = 100 mm and lbs = 70 mm.

9.3 Ä³¿ òà âïëèâè ä³é 9.3 Actions and action effects

9.3.1 Ðîçðàõóíêîâ³ âèïàäêè 9.3.1 Design situations

(1)Ð Âñ³ â³äïîâ³äí³ ðîçðàõóíêîâ³ âèïàäêè ³ ãðà-
íè÷í³ ñòàíè ïîâèíí³ ðîçãëÿäàòèñü ó ðîçðàõóíêó
òàê, ùîá çàáåçïå÷èòè íåîáõ³äíèé ñòóï³íü áåç-
ïåêè òà åêñïëóàòàö³éíî¿ ïðèäàòíîñò³.

(1)P All relevant design situations and limit states
shall be considered in design so as to ensure an
adequate degree of safety and serviceability.

(2)Ð Ïîâèíí³ ðîçãëÿäàòèñü íàñòóïí³ âèïàäêè: (2)P The following situations shall be considered:

à) ïðîôíàñòèëè ó ÿêîñò³ îïàëóáêè: íåîáõ³äíî
ïåðåâ³ðÿòè õàðàêòåð ðîáîòè ïðîôíàñòèë³â,
êîëè âîíè ïðàöþþòü ÿê îïàëóáêà äëÿ ñâ³æîãî
áåòîíó. Íåîáõ³äíî âðàõîâóâàòè âïëèâ ðîçêð³ï-
ëåííÿ, çà íàÿâíîñò³.

a) Profiled steel sheeting as shuttering: Verifica-
tion is required for the behaviour of the profiled
steel sheeting while it is acting as formwork for the
wet concrete. Account shall be taken of the effect
of props, if any.

b) êîìá³íîâàí³ ïëèòè: íåîáõ³äíî ïåðåâ³ðÿòè
ïëèòó ïåðåêðèòòÿ ï³ñëÿ ïî÷àòêó êîìá³íîâàíî¿
ðîáîòè ³ âèäàëåííÿ âñ³õ ðîçêð³ïëåíü.

b) Composite slab: Verification is required for the
floor slab after composite behaviour has com-
menced and any props have been removed.

9.3.2 Ä³¿ íà ñòàëåâèé ïðîôíàñòèë

ÿê îïàëóáêó

9.3.2 Actions for profiled steel sheeting

as shuttering

(1) Ïðè ðîçðàõóíêó ñòàëåâîãî ïðîôíàñòèëó
ÿê îïàëóáêè íåîáõ³äíî âðàõîâóâàòè íàñòóïí³
íàâàíòàæåííÿ:

(1) The following loads should be taken into
account in calculations for the steel deck as shut-
tering:

– âàãó áåòîíó òà ñòàëåâîãî íàñòèëó; – weight of concrete and steel deck;
– êîíñòðóêòèâí³ íàâàíòàæåííÿ âêëþ÷íî ç ì³ñ-

öåâèì âèâàíòàæåííÿì ñâ³æîãî áåòîíó ïðè
çâåäåíí³ çã³äíî ç EN 1991-1-6, 4.11.2;

– construction loads including local heaping of
concrete during construction, in accordance
with EN 1991-1-6, 4.11.2;
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Ïðèì³òêà. Ïåðåêðèâàííÿ äåÿêèõ ïðîô³ëüîâàíèõ
íàñòèë³â íåìîæëèâå.

Note: Overlapping of some sheeting profiles is im-
practical.

Ðèñóíîê 9.3 – Ì³í³ìàëüíà äîâæèíà îáïèðàííÿ
Figure 9.3 – Minimum bearing lengths
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– íàâàíòàæåííÿ â³ä ñêëàäóâàííÿ, çà íàÿâ-
íîñò³;

– storage load, if any;

– åôåêò "íàïîâíåííÿ" (çá³ëüøåííÿ òîâùèíè
áåòîíó âíàñë³äîê ïðîãèíó íàñòèë³â).

– "ponding" effect (increased depth of concrete
due to deflection of the sheeting).

(2) ßêùî ïðîãèí ó öåíòð³ íàñòèëó 	 â³ä éîãî
âëàñíî¿ âàãè ïëþñ ñâ³æèé áåòîí, îá÷èñëåíèé
äëÿ åêñïëóàòàö³éíî¿ ïðèäàòíîñò³, ñòàíîâèòü
ìåíøå í³æ 1/10 òîâùèíè ïëèòè, òî åôåêò
"íàïîâíåííÿ" ìîæíà íå âðàõîâóâàòè ïðè ðîç-
ðàõóíêó ñòàëåâèõ íàñòèë³â. ßêùî öÿ ìåæà
ïåðåâèùóºòüñÿ, òî öåé åôåêò íåîáõ³äíî âðà-
õîâóâàòè. Ìîæíà äîïóñêàòè äëÿ ðîçðàõóíêó,
ùî íîì³íàëüíà òîâùèíà áåòîíó âäîâæ âñüîãî
ïðîëüîòó çá³ëüøóºòüñÿ íà 0,7	 .

(2) If the central deflection 	 of the sheeting under
its own weight plus that of the wet concrete, calcu-
lated for serviceability, is less than 1/10 of the slab
depth, the ponding effect may be ignored in the
design of the steel sheeting. If this limit is ex-
ceeded, this effect should be allowed for. It may
be assumed in design that the nominal thickness
of the concrete is increased over the whole span
by 0,7	 .

9.3.3 Ä³¿ äëÿ êîìá³íîâàíèõ ïëèò 9.3.3 Actions for composite slab

(1) Íàâàíòàæåííÿ òà ¿õ êëàñèô³êàö³ÿ ïîâèíí³
â³äïîâ³äàòè EN 1991-1-1.

(1) Loads and load arrangements should be in ac-
cordance with EN 1991-1-1.

(2) Ïðè ðîçðàõóíêó íàñòèë³â çà ² ãðóïîþ
ãðàíè÷íèõ ñòàí³â ìîæíà ïðèïóñêàòè, ùî âñ³
íàâàíòàæåííÿ ä³þòü ó êîìá³íîâàí³é ïëèò³ çà
óìîâè, ùî òàêå ïðèïóùåííÿ òàêîæ ïðèéíÿòî ³
äëÿ ðîçðàõóíêó ïîçäîâæíüîãî çñóâó.

(2) In design checks for the ultimate limit state, it
may be assumed that the whole of the loading
acts on the composite slab, provided this as-
sumption is also made in design for longitudinal
shear.

9.4 Ðîçðàõóíîê âíóòð³øí³õ ñèë ³ ìîìåíò³â 9.4 Analysis for internal forces and moments

9.4.1 Ïðîô³ëüîâàí³ ñòàëåâ³ íàñòèëè

ó ÿêîñò³ îïàëóáêè

9.4.1 Profiled steel sheeting as shuttering

(1) Ðîçðàõóíîê ñòàëåâèõ ïðîôíàñòèë³â ó
ÿêîñò³ îïàëóáêè íåîáõ³äíî âèêîíóâàòè çã³äíî ç
EN 1993-1-3.

(1) The design of the profiled steel sheeting
as shuttering should be in accordance with
EN 1993-1-3.

(2) Ïðè âèêîðèñòàíí³ òèì÷àñîâèõ îïîð íå äî-
çâîëÿºòüñÿ çàñòîñîâóâàòè ïëàñòè÷íèé ïåðå-
ðîçïîä³ë ìîìåíò³â.

(2) Plastic redistribution of moments should not
be allowed when temporary supports are used.

9.4.2 Ðîçðàõóíîê êîìá³íîâàíî¿ ïëèòè 9.4.2 Analysis of composite slab

(1) Äëÿ ãðàíè÷íèõ ñòàí³â ² ãðóïè ìîæóòü çàñòî-
ñîâóâàòèñü íàñòóïí³ ìåòîäè:

(1) The following methods of analysis may be
used for ultimate limit states:

à) ë³í³éíî-ïðóæíèé ðîçðàõóíîê ç ïåðåðîçïî-
ä³ëîì àáî áåç íüîãî;

a) linear elastic analysis with or without redistribu-
tion;

b) çàãàëüíèé ïðóæíî-ïëàñòè÷íèé ðîçðàõóíîê,
ÿêùî ïîêàçàíî, ùî çàáåçïå÷åí³ óìîâè, ùî
ïåðåð³çè, ó ÿêèõ âèíèêàþòü ïëàñòè÷í³ øàðí³ðè,
ìàþòü íåîáõ³äíó íåñó÷ó çäàòí³ñòü íà ãðàíè÷-
íèé ïîâîðîò;

b) rigid plastic global analysis provided that it is
shown that sections where plastic rotations are
required have sufficient rotation capacity;

ñ) ïðóæíî-ïëàñòè÷íèé ðîçðàõóíîê ç óðàõóâàí-
íÿì íåë³í³éíèõ âëàñòèâîñòåé ìàòåð³àë³â.

c) elastic-plastic analysis, taking into account the
non-linear material properties.

(2) Äëÿ ²² ãðóïè ãðàíè÷íèõ ñòàí³â íåîáõ³äíî
çàñòîñîâóâàòè ë³í³éí³ ìåòîäè ðîçðàõóíêó.

(2) Linear methods of analysis should be used for
serviceability limit states.
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(3) ßêùî âïëèâ òð³ùèí ó áåòîí³ íå âðàõîâó-
ºòüñÿ ïðè ðîçðàõóíêó çà ² ãðóïîþ ãðàíè÷íèõ
ñòàí³â, çãèíàëüí³ ìîìåíòè íà ïðîì³æíèõ îïî-
ðàõ äîïóñêàºòüñÿ çíèæóâàòè äî 30 % ³ ðîáèòè
â³äïîâ³äíå çá³ëüøåííÿ äîäàòíèõ çãèíàëüíèõ
ìîìåíò³â ó ïðèëåãëèõ ïðîëüîòàõ.

(3) If the effects of cracking of concrete are
neglected in the analysis for ultimate limit states,
the bending moments at internal supports may
optionally be reduced by up to 30 %, and corre-
sponding increases made to the sagging bending
moments in the adjacent spans.

(4) Ïëàñòè÷íèé ðîçðàõóíîê áåç ïðÿìî¿ ïåðå-
â³ðêè ãðàíè÷íîãî ïîâîðîòó íà îïîð³ ìîæå
çàñòîñîâóâàòèñü äëÿ ² ãðóïè ãðàíè÷íîãî ñòàíó,
ÿêùî çàñòîñîâóºòüñÿ àðìàòóðíà ñòàëü êëàñó Ñ
çã³äíî ç äîäàòêîì Ñ (EN 1992-1-1) ³ ïðîë³ò ñòà-
íîâèòü íå á³ëüøå í³æ 3,0 ì.

(4) Plastic analysis without any direct check on
rotation capacity may be used for the ultimate limit
state if reinforcing steel of class C in accordance
with EN 1992-1-1, Annex C is used and the span
is not greater than 3,0 m.

(5) Íåðîçð³çíà ïëèòà ìîæå ðîçðàõîâóâàòèñü
ÿê ïîñë³äîâí³ñòü øàðí³ðíî îáïåðòèõ ïðîãîí³â.
Íîì³íàëüíå àðìóâàííÿ íà ïðîì³æíèõ îïîðàõ
ïîâèííî çàáåçïå÷óâàòèñü çã³äíî ç 9.8.1.

(5) A continuous slab may be designed as a se-
ries of simply supported spans. Nominal rein-
forcement in accordance with 9.8.1 should be
provided over intermediate supports.

9.4.3 Ðîáî÷à øèðèíà êîìá³íîâàíî¿ ïëèòè

äëÿ çîñåðåäæåíîãî ³ ë³í³éíîãî

íàâàíòàæåííÿ

9.4.3 Effective width of composite slab for

concentrated point and line loads

(1) Ïðè ðîçòàøóâàíí³ çîñåðåäæåíîãî àáî ë³í³é-
íîãî íàâàíòàæåííÿ íà ïëèò³ ¿õ ìîæíà ðîçãëÿ-
äàòè ÿê ðîçïîä³ëåí³ íà ïåâí³é ðîáî÷³é øèðèí³,
ÿêùî íå âèêîíóºòüñÿ á³ëüø òî÷íèé ðîçðàõóíîê.

(1) Where concentrated point or line loads are to
be supported by the slab, they may be considered
to be distributed over an effective width, unless a
more exact analysis is carried out.

(2) Çîñåðåäæåíå àáî ë³í³éíå íàâàíòàæåííÿ,
ïàðàëåëüíå ïðîëüîòó ïëèòè, íåîáõ³äíî ðîç-
ãëÿäàòè ÿê ðîçïîä³ëåíå íà øèðèí³ bm , â³äêëà-
äåí³é áåçïîñåðåäíüî íàä ðåáðîì íàñòèëó
(ðèñóíîê 9.4) ³ âèçíà÷åí³é ÿê:

(2) Concentrated point or line loads parallel to the
span of the slab should be considered to be dis-
tributed over a width bm , measured immediately
above the ribs of the sheeting, see Figure 9.4, and
given by:

b b h hm p c f� �( ) . (9.1)
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Ïîçíàêè:
1 – ñòÿæêà;
2 – àðìàòóðà

Key:
1 – finishes;
2 – reinforcement

Ðèñóíîê 9.4 – Ðîçïîä³ë çîñåðåäæåíîãî íàâàíòàæåííÿ
Figure 9.4 – Distribution of concentrated load
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(3) Äëÿ çîñåðåäæåíîãî ë³í³éíîãî íàâàíòàæåí-
íÿ, ïåðïåíäèêóëÿðíîãî äî ïðîëüîòó ïëèòè,
âèðàç (9.1) íåîáõ³äíî çàñòîñîâóâàòè äëÿ bm

ïðè bp , ïðèéíÿòîìó ÿê äîâæèíà ë³í³¿ ïðèêëà-
äàííÿ íàâàíòàæåííÿ.

(3) For concentrated line loads perpendicular to
the span of the slab, expression (9.1) should be
used for bm , with bp taken as the length of the
concentrated line load.

(4) ßêùî h hp / íå ïåðåâèùóº 0,6, òî äëÿ ñïðî-
ùåííÿ ââàæàºòüñÿ, ùî ðîáî÷à øèðèíà ïëèòè
äëÿ çàãàëüíîãî ðîçðàõóíêó ³ îïîðó ìîæå âèç-
íà÷àòèñü çà âèðàçàìè (9.2) – (9.4):

(4) If h hp / does not exceed 0,6 the width of the
slab considered to be effective for global analysis
and for resistance may for simplification be deter-
mined with expressions (9.2) to (9.4):

à) äëÿ çãèíó ³ ïîçäîâæíüîãî çñóâó: (a) for bending and longitudinal shear:
– äëÿ øàðí³ðíî îáïåðòèõ ïðîãîí³â ³ çîâí³øí³õ

ïðîëüîò³â íåðîçð³çíèõ ïëèò
– for simple spans and exterior spans of continu-

ous slabs

b b L
L
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% �2 1 øèðèíè ïëèòè (slab width), (9.2)

– äëÿ âíóòð³øí³õ ïðîëüîò³â íåðîçð³çíèõ ïëèò – for interior spans of continuous slabs
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b) äëÿ âåðòèêàëüíîãî çñóâó: (b) for vertical shear:

b b L
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% �1 øèðèíè ïëèòè (slab width), (9.4)

äå:
Lp – â³äñòàíü â³ä öåíòðà íàâàíòàæåííÿ äî
íàéáëèæ÷î¿ îïîðè;

where:
Lp is the distance from the centre of the load
to the nearest support;

L – äîâæèíà ïðîëüîòó. L is the span length.

(5) Íîì³íàëüíó ïîïåðå÷íó àðìàòóðó ìîæíà
ïðèéìàòè áåç ðîçðàõóíêó, ÿêùî ïðèêëàäåí³
íîðìàòèâí³ íàâàíòàæåííÿ íå ïåðåâèùóþòü
íèæ÷åíàâåäåíèõ çíà÷åíü:

(5) If the characteristic imposed loads do not ex-
ceed the following values, a nominal transverse
reinforcement may be used without calculation:

– çîñåðåäæåíå íàâàíòàæåííÿ 7,5 êÍ; – concentrated load: 7,5 kN;
– ðîçïîä³ëåíå íàâàíòàæåííÿ 5,0 êÍ/ì2. – distributed load: 5,0 kN/m2.

Òàêà íîì³íàëüíà ïîïåðå÷íà àðìàòóðà ïîâèííà
ìàòè ïëîùó ïåðåð³çó íå ìåíøå í³æ 0,2 % â³ä
ïëîù³ êîíñòðóêö³éíîãî áåòîíó íàä ðåáðàìè ³
ïîâèííà çàâîäèòèñü çà øèðèíó íå ìåíøå í³æ
bem . Ì³í³ìàëüíà äîâæèíà çîíè çààíêåðóâàííÿ
ïîâèííà çàáåçïå÷óâàòèñü ïîíàä öþ øèðèíó
çã³äíî ç EN 1992-1-1. Àðìàòóðà, ùî âñòàíîâ-
ëþºòüñÿ ç ³íøîþ ìåòîþ, ìîæå â³äïîâ³äàòè
öüîìó ïðàâèëó ïîâí³ñòþ àáî ÷àñòêîâî.

This nominal transverse reinforcement should
have a cross-sectional area of not less than 0,2 %
of the area of structural concrete above the ribs,
and should extend over a width of not less than
bem as calculated in this clause. Minimum an-
chorage lengths should be provided beyond this
width in accordance with EN 1992-1-1. Reinforce-
ment provided for other purposes may fulfil all or
part of this rule.

(6) ßêùî óìîâà (5) íå çàäîâîëüíÿºòüñÿ, òî
ðîçïîä³ë çãèíàëüíèõ ìîìåíò³â, ñïðè÷èíåíèõ
ë³í³éíèì àáî çîñåðåäæåíèì íàâàíòàæåííÿì,
òà â³äïîâ³äíà ïîïåðå÷íà àðìàòóðà ïîâèíí³
âèçíà÷àòèñü ³ç çàñòîñóâàííÿì EN 1992-1-1.

(6) Where the conditions in (5) are not satisfied,
the distribution of bending moments caused by
line or point loads should be determined and
adequate transverse reinforcement determined
using EN 1992-1-1.
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9.5 Ïåðåâ³ðêà ñòàëåâèõ ïðîôíàñòèë³â ó
ÿêîñò³ îïàëóáêè çà ² ãðóïîþ ãðàíè÷íèõ
ñòàí³â

9.5 Verification of profiled steel sheeting
as shuttering for ultimate limit states

(1) Ïåðåâ³ðêà ñòàëåâèõ ïðîôíàñòèë³â ó ÿêîñò³
îïàëóáêè çà ² ãðóïîþ ãðàíè÷íèõ ñòàí³â ïîâèííà
âèêîíóâàòèñü çã³äíî ç EN 1993-1-3. Íåîáõ³äíî
íàëåæíèì ÷èíîì âðàõîâóâàòè âïëèâ âì’ÿòèí ³
âèñòóï³â íà ðîçðàõóíêîâ³ îïîðè.

(1) Verification of the profiled steel sheeting for
ultimate limit states should be in accordance with
EN 1993-1-3. Due consideration should be given
to the effect of embossments or indentations on
the design resistances.

9.6 Ïåðåâ³ðêà ñòàëåâèõ ïðîôíàñòèë³â ó
ÿêîñò³ îïàëóáêè çà ²² ãðóïîþ ãðàíè÷íèõ
ñòàí³â

9.6 Verification of profiled steel sheeting as
shuttering for serviceability limit states

(1) Õàðàêòåðèñòèêè ïðîô³ëþ ïîâèíí³ âèçíà÷à-
òèñü çã³äíî ç EN 1993-1-3.

(1) Section properties should be determined in ac-
cordance with EN 1993-1-3.

(2) Ïðîãèí íàñòèëó 	s â³ä âëàñíî¿ âàãè ïëþñ
âàãà ñâ³æîãî áåòîíó áåç óðàõóâàííÿ êîíñòðóê-
ö³éíîãî íàâàíòàæåííÿ íå ïîâèíåí ïåðåâèùó-
âàòè 	s,max.

(2) The deflection	s of the sheeting under its own
weight plus the weight of wet concrete, excluding
the construction load, should not exceed 	s,max.

Ïðèì³òêà. Çíà÷åííÿ 	s,max ìîæå íàäàâàòèñü ó
íàö³îíàëüíîìó äîäàòêó. Ðåêîìåíäóºòüñÿ âåëè÷èíà
L / 180 , äå L – ðîáî÷èé ïðîëüîò ì³æ îïîðàìè (ðîç-
ï³ðêè ïðè öüîìó ââàæàþòüñÿ îïîðàìè).

Note: Values for 	s,max may be given in the National
Annex. The recommended value is L / 180 where L is
the effective span between supports (props being sup-
ports in this context).

9.7 Ïåðåâ³ðêà êîìá³íîâàíèõ ïëèò çà
² ãðóïîþ ãðàíè÷íèõ ñòàí³â

9.7 Verification of composite slabs for the
ultimate limit states

9.7.1 Ðîçðàõóíêîâ³ êðèòåð³¿ 9.7.1 Design criterion

(1)Ð Ðîçðàõóíêîâ³ çíà÷åííÿ âíóòð³øí³õ çóñèëü
íå ïîâèíí³ ïåðåâèùóâàòè ðîçðàõóíêîâèõ îïî-
ð³â äëÿ â³äïîâ³äíèõ ãðàíè÷íèõ ñòàí³â.

(1)P The design values of internal forces shall
not exceed the design values of resistance for the
relevant ultimate limit states.

9.7.2 Ãíó÷ê³ñòü 9.7.2 Flexure

(1) Ó âèïàäêó ïîâíîãî ç’ºäíàííÿ íà çñóâ
ìîìåíò âíóòð³øíüî¿ ïàðè MRd ó áóäü-ÿêîìó
ïîïåðå÷íîìó ïåðåð³ç³ ïîâèíåí âèçíà÷àòèñü
çà ïëàñòè÷íîþ òåîð³ºþ çã³äíî ç 6.2.1.2(1), àëå
ïðè ðîçðàõóíêîâîìó îïîð³ òåêó÷îñò³ ñòàëåâèõ
åëåìåíò³â (íàñòèë³â), ïðèéíÿòèì òàêèì æå, ÿê ³
äëÿ íàñòèë³â – fyp,d .

(1) In case of full shear connection the bending
resistance MRd of any cross section should be
determined by plastic theory in accordance with
6.2.1.2(1) but with the design yield strength of the
steel member (sheeting) taken as that for the
sheeting, fyp,d .

(2)Ð Ïðè äîäàòíîìó çãèí³ âíåñîê ñòàëåâèõ
ïðîôíàñòèë³â ìîæíà âðàõîâóâàòè ò³ëüêè ó
âèïàäêó, ÿêùî âîíè íåðîçð³çí³ òà íà ñòàä³¿
çâåäåííÿ íå çàñòîñîâóâàâñÿ ïåðåðîçïîä³ë
ìîìåíò³â øëÿõîì äîñÿãíåííÿ ïëàñòè÷íèõ
øàðí³ð³â ó ïåðåð³çàõ íàä îïîðàìè.

(2)P In hogging bending the contribution of the
steel sheeting shall only be taken into account
where the sheet is continuous and when for the
construction phase redistribution of moments by
plastification of cross-sections over supports has
not been used.

(3) Äëÿ ðîáî÷î¿ ïëîù³ Ape ñòàëåâîãî íàñòèëó
âèñîòà âèñòóï³â ³ âì’ÿòèí ó íàñòèë³ íå ïîâèííà
âðàõîâóâàòèñü, ÿêùî ò³ëüêè íå ï³äòâåðäæåíî
âèïðîáóâàííÿìè, ùî ðîáî÷îþ º á³ëüøà ïëîùà.

(3) For the effective area Ape of the steel sheeting,
the width of embossments and indentations in the
sheet should be neglected, unless it is shown by
tests that a larger area is effective.
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(4) Âïëèâ ì³ñöåâî¿ âòðàòè ñò³éêîñò³ ñòèñíóòî¿
÷àñòèíè íàñòèëó ïîâèíåí âðàõîâóâàòèñü
øëÿõîì çàñòîñóâàííÿ ðîáî÷î¿ øèðèíè, ùî íå
ïåðåâèùóº ïîäâ³éíîãî ãðàíè÷íîãî çíà÷åííÿ,
íàâåäåíîãî â EN 1993-1-1, òàáëèöÿ 5.2 äëÿ
êëàñó 1 ñòàëåâî¿ ñò³íêè.

(4) The effect of local buckling of compressed
parts of the sheeting should be taken into account
by using effective widths not exceeding twice the
limiting values given in EN 1993-1-1, Table 5.2
for Class 1 steel webs.

(5) Íåñó÷à çäàòí³ñòü ïîïåðå÷íîãî ïåðåð³çó íà
äîäàòíèé çãèí ïðè ïðîõîäæåíí³ íåéòðàëüíî¿
îñ³ âèùå íàñòèëó ïîâèííà âèçíà÷àòèñü çà
ðîçïîä³ëîì íàïðóæåíü íà ðèñóíêó 9.5.

(5) The sagging bending resistance of a cross-
section with the neutral axis above the sheeting
should be calculated from the stress distribution
in Figure 9.5.

(6) Íåñó÷à çäàòí³ñòü ïîïåðå÷íîãî ïåðåð³çó íà
äîäàòíèé çãèí ïðè ïðîõîäæåíí³ íåéòðàëüíî¿
îñ³ â íàñòèë³ ïîâèííà âèçíà÷àòèñü çà ðîçïî-
ä³ëîì íàïðóæåíü íà ðèñóíêó 9.6.

(6) The sagging bending resistance of a cross-
section with the neutral axis in the sheeting
should be calculated from the stress distribution
in Figure 9.6.
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Ïîçíàêè:
1 – öåíòðàëüíà â³ñü ñòàëåâîãî ïðîôíàñòèëó

Key:
1 – centroidal axis of the profiled steel sheeting

Ðèñóíîê 9.5 – Ðîçïîä³ë íàïðóæåíü ïðè äîäàòíîìó çãèí³, ÿêùî íåéòðàëüíà â³ñü ïðîõîäèòü
âèùå íàñòèëó

Figure 9.5 – Stress distribution for sagging bending if the neutral axis is above the steel sheeting

Ïîçíàêè:
1 – öåíòðàëüíà â³ñü ñòàëåâîãî ïðîôíàñòèëó;
2 – ïëàñòè÷íà íåéòðàëüíà â³ñü ñòàëåâîãî ïðîô-
íàñòèëó

Key:
1 – centroidal axis of the profiled steel sheeting;
2 – plastic neutral axis of the profiled steel sheeting

Ðèñóíîê 9.6 – Ðîçïîä³ë íàïðóæåíü ïðè äîäàòíîìó çãèí³, ÿêùî íåéòðàëüíà â³ñü ïðîõîäèòü
ó íàñòèë³

Figure 9.6 – Stress distribution for sagging bending if neutral axis is in the steel sheeting
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Ç ìåòîþ ñïðîùåííÿ z ³ Mpr ìîæóòü âèçíà÷àòèñü
çà íèæ÷åíàâåäåíèìè âèðàçàìè â³äïîâ³äíî:

For simplification z and Mpr may be determined
with the following expressions respectively:

z h h e e e
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A f
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pe yp d
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(7) ßêùî âíåñîê ñòàëåâîãî ïðîôíàñòèëó íå
âðàõîâóºòüñÿ, òî îï³ð ïîïåðå÷íîãî ïåðåð³çó
â³ä’ºìíîìó çãèíó ïîâèíåí âèçíà÷àòèñü çà ðîç-
ïîä³ëîì íàïðóæåíü íà ðèñóíêó 9.7.

(7) If the contribution of the steel sheeting is
neglected the hogging bending resistance of a
crosssection should be calculated from the stress
distribution in Figure 9.7.

9.7.3 Ïîçäîâæí³é çñóâ ó ïëèòàõ áåç

çààíêåðóâàííÿ òîðö³â

9.7.3 Longitudinal shear for slabs without

end anchorage

(1)Ð Öå ïîëîæåííÿ çàñòîñîâóºòüñÿ äî êîìái-
íîâàíèõ ïëèò ³ç ìåõàí³÷íèì ç÷åïëåííÿì àáî
ç÷åïëåííÿì òåðòÿì (òèïè à) ³ b)), ÿê âèçíà÷åíî
ó 9.1.2.1).

(1)P The provisions in this clause 9.7.3 apply to
composite slabs with mechanical or frictional in-
terlock (types (a) and (b) as defined in 9.1.2.1).

(2) Ðîçðàõóíêîâèé îï³ð ïîçäîâæíüîìó çñóâó
íåîáõ³äíî âèçíà÷àòè çà m-k ìåòîäîì (äèâ. (4)
³ (5) íèæ÷å), àáî çà ìåòîäîì ÷àñòêîâîãî ç’ºä-
íàííÿ, ÿê ïîêàçàíî ó (7)…(10). Ìåòîä ÷àñò-
êîâîãî ç’ºäíàííÿ ïîâèíåí çàñòîñîâóâàòèñü
ò³ëüêè äëÿ êîìá³íîâàíèõ ïëèò ïëàñòè÷íèì
õàðàêòåðîì ðîáîòè íà ïîçäîâæí³é çñóâ.

(2) The design resistance against longitudinal
shear should be determined by the m-k method,
see (4) and (5) below, or by the partial connection
method as given in (7)…(10). The partial connec-
tion method should be used only for composite
slabs with a ductile longitudinal shear behavior.

(3) Õàðàêòåð ðîáîòè íà ïîçäîâæí³é çñóâ ìîæå
ââàæàòèñü ïëàñòè÷íèì, ÿêùî ðóéí³âíå íàâàí-
òàæåííÿ ïåðåâèùóº íàâàíòàæåííÿ, ÿêå âèêëè-
êàº çàô³êñîâàíå êîâçàííÿ íà òîðöÿõ 0,1 ìì
á³ëüøå í³æ íà 10 %. ßêùî ìàêñèìàëüíå íàâàí-
òàæåííÿ ó ïðîëüîò³ äîñÿãàºòüñÿ ïðè ïðîãèí³
ó ñåðåäèí³ ïðîëüîòó L / 50, ðóéí³âíå íàâàíòà-
æåííÿ íåîáõ³äíî ïðèéìàòè ÿê íàâàíòàæåííÿ
ïðè ïðîãèí³ L / 50 ó ñåðåäèí³ ïðîëüîòó.

(3) The longitudinal shear behaviour may be con-
sidered as ductile if the failure load exceeds the
load causing a recorded end slip of 0,1 mm by
more than 10 %. If the maximum load is reached
at a midspan deflection exceeding L / 50, the fail-
ure load should be taken as the load at the
midspan deflection of L / 50.
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Ðèñóíîê 9.7 – Ðîçïîä³ë íàïðóæåíü ïðè â³ä’ºìíîìó çãèí³
Figure 9.7 – Stress distribution for hogging bending
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(4) ßêùî çàñòîñîâóºòüñÿ m-k ìåòîä, òî íåîá-
õ³äíî ïðîäåìîíñòðóâàòè, ùî ìàêñèìàëüíèé
ðîçðàõóíêîâèé âåðòèêàëüíèé çñóâ VEd íà
øèðèí³ ïëèòè b íå ïåðåâèùóº ðîçðàõóíêîâîãî
îïîðó çñóâó V1,Rd , âèçíà÷åíèé çà íàñòóïíèì
âèðàçîì:

(4) If the m-k method is used it should be shown
that the maximum design vertical shear VEd for
a width of slab b does not exceed the design
shear resistance V1,Rd determined from the fol-
lowing expression:
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äå:
b, dp – ó ìì;

where:
b, dp are in mm;

Àð – íîì³íàëüíèé ïîïåðå÷íèé ïåðåð³ç íàñòèëó,
ìì2;

Àð is the nominal cross-section of the sheeting
in mm2;

m, k – ðîçðàõóíêîâ³ çíà÷åííÿ åìï³ðè÷íèõ
êîåô³ö³ºíò³â, Í/ìì2,îòðèìàí³ çà ðåçóëüòàòàìè
âèïðîáóâàíü ïëèò, ùî â³äïîâ³äàþòü îñíîâíèì
âèìîãàì m-k ìåòîäó;

m, k are design values for the empirical factors in
N/mm2 obtained from slab tests meeting the basic
requirements of the m-k method;

Ls – ïðîë³ò çñóâó, ìì, âèçíà÷àºòüñÿ ó (5) íèæ÷å; Ls is the shear span in mm and defined in (5) be-
low;

�VS – êîåô³ö³ºíò áåçïåêè äëÿ ² ãðóïè ãðàíè÷-
íèõ ñòàí³â.

�VS is the partial safety factor for the ultimate limit
state.

Ïðèì³òêà 1. Âåëè÷èíà �VS ìîæå âñòàíîâëþâàòèñü ó
íàö³îíàëüíîìó äîäàòêó. Ðåêîìåíäóºòüñÿ âåëè÷èíà
�VS = 1,25.

Note 1: The value for �VS may be given in the National
Annex. The recommended value for �VS is 1,25.

Ïðèì³òêà 2. Ìîæíà ââàæàòè, ùî ìåòîä âèïðîáó-
âàíü, ÿêèé âêàçàíî ó äîäàòêó Â, â³äïîâ³äàº âèìîãàì
m-k ìåòîäó.

Note 2: The test method as given in Annex B may be
assumed to meet the basic requirements of the m-k

method.

Ïðèì³òêà 3. Ó âèðàç³ (9.7) çàñòîñîâóºòüñÿ íîì³íàëü-
íèé ïîïåðå÷íèé ïåðåð³ç Ap , îñê³ëüêè öå çíà÷åííÿ
çàçâè÷àé âèêîðèñòîâóºòüñÿ ó âèïðîáóâàííÿõ äëÿ
âèçíà÷åííÿ m ³ k.

Note 3: In expression (9.7) the nominal cross-section
Ap is used because this value is normally used in the
test evaluation to determine m and k.

(5) Äëÿ ðîçðàõóíêó Ls íåîáõ³äíî ïðèéìàòè ÿê: (5) For design, Ls should be taken as:
– L / 4 ïðè ð³âíîì³ðíîìó íàâàíòàæåíí³ âçäîâæ

óñüîãî ïðîëüîòó;
– L / 4 for a uniform load applied to the entire

span length;
– â³äñòàí³ ì³æ ïðèêëàäåíèì íàâàíòàæåííÿì ³

íàéáëèæ÷îþ îïîðîþ ïðè äâîõ ð³âíèõ ³ ñè-
ìåòðè÷íî ðîçòàøîâàíèõ íàâàíòàæåííÿõ;

– the distance between the applied load and the
nearest support for two equal and symmetri-
cally placed loads;

– ïðè ³íøîìó ðîçòàøóâàíí³ íàâàíòàæåíü
âêëþ÷íî ç³ ñïîëó÷åííÿì ðîçïîä³ëåíîãî ³
íåñèìåòðè÷íîãî çîñåðåäæåíîãî íàâàíòà-
æåííÿ îö³íêà ïîâèííà áàçóâàòèñü íà ðå-
çóëüòàòàõ âèïðîáóâàíü àáî íàñòóïíèõ êðî-
êàõ (àïðîêñèìàö³ÿõ) îá÷èñëåíü. Ïðîë³ò çñóâó
(â³äñòàíü) íåîáõ³äíî ïðèéìàòè ÿê ìàêñè-
ìàëüíèé ìîìåíò, ðîçä³ëåíèé íà íàéá³ëüøó
âåðòèêàëüíó ñèëó çñóâó, ïðèëåãëó äî îïîð
ïðîëüîòó, ÿêèé ðîçãëÿäàºòüñÿ.

– for other loading arrangements, including a
combination of distributed and asymmetrical
point loads, an assessment should be made
based upon test results or by the following ap-
proximate calculation. The shear span should
be taken as the maximum moment divided by
the greater vertical shear force adjacent to the
supports for the span considered.
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(6) ßêùî êîìá³íîâàíà ïëèòà º íåðîçð³çíîþ, äëÿ
âèçíà÷åííÿ íåñó÷î¿ çäàòíîñò³ äîçâîëÿºòüñÿ
âèêîðèñòîâóâàòè åêâ³âàëåíòíèé ³çîñòàòè÷íèé
ïðîë³ò. Äîâæèíà òàêîãî ïðîëüîòó ïîâèííà
ïðèéìàòèñü ÿê:

(6) Where the composite slab is designed as con-
tinuous, it is permitted to use an equivalent iso-
static span for the determination of the resistance.
The span length should be taken as:

– 0,8L äëÿ âíóòð³øí³õ (ïðîì³æíèõ) ïðîëüîò³â; – 0,8L for internal spans;
– 0,9L äëÿ çîâí³øí³õ (êðàéí³õ) ïðîëüîò³â. – 0,9L for external spans.

(7) ßêùî çàñòîñîâóºòüñÿ ìåòîä ÷àñòêîâîãî
ç’ºäíàííÿ íà çñóâ, íåîáõ³äíî ïîêàçàòè, ùî ó
áóäü-ÿêîìó ïåðåð³ç³ çãèíàëüíèé ìîìåíò MEd

íå ïåðåâèùóº ðîçðàõóíêîâîãî âíóòð³øíüî¿
ïàðè MRd .

(7) If the partial connection method is used it
should be shown that at any cross-section the
design bending moment MEd does not exceed
the design resistance MRd .

(8) Ðîçðàõóíêîâèé ìîìåíò âíóòð³øíüî¿ ïàðè
MRd íåîáõ³äíî âèçíà÷àòè çà 9.7.2(6), àëå ³ç
çàì³íîþ Ncf íà:

(8) The design resistance MRd should be deter-
mined as given in 9.7.2(6) but with Ncf replaced
by:

N b L Nc u Rd x cf� �� , (9.8)

³ and:

z h x e e e
N

A f
p p p

c

pe yp d

� � � � �0 5, ( )
,

l , (9.9)

äå:
�u Rd, – ðîçðàõóíêîâà ì³öí³ñòü íà çñóâ
( / ),� �u Rd VS , îòðèìàíà çà âèïðîáóâàííÿìè
ïëèòè, ÿêà â³äïîâ³äàº îñíîâíèì âèìîãàì ìå-
òîäó ÷àñòêîâîãî ç’ºäíàííÿ;

where:
�u Rd, is the design shear strength (� �u Rd VS, / )
obtained from slab tests meeting the basic
requirements of the partial interaction method;

Lx – â³äñòàíü ïîïåðå÷íîãî ïåðåð³çó, ÿêèé ðîç-
ãëÿäàºòüñÿ, äî íàéáëèæ÷î¿ îïîðè.

Lx is the distance of the cross-section being con-
sidered to the nearest support.

Ïðèì³òêà 1. Âåëè÷èíà �VS ìîæå âñòàíîâëþâàòèñü ó
íàö³îíàëüíîìó äîäàòêó. Ðåêîìåíäóºòüñÿ âåëè÷èíà
�VS = 1,25.

Note 1: The value for �VS may be given in the National
Annex. The recommended value for �VS is 1,25.

Ïðèì³òêà 2. Ìîæíà ââàæàòè, ùî ìåòîä âèïðîáó-
âàíü, ÿêèé âêàçàíî ó äîäàòêó Â, â³äïîâ³äàº îñíîâ-
íèì âèìîãàì ñòîñîâíî âèçíà÷åííÿ �u Rd, .

Note 2: The test method as given in Annex B may be
assumed to meet the basic requirements for the deter-
mination of �u Rd, .

(9) Ó âèðàç³ (9.8) Nc ìîæíà çá³ëüøóâàòè íà
�REd çà óìîâè, ùî �u Rd, âèçíà÷àºòüñÿ ç óðà-
õóâàííÿì äîäàòêîâîãî îïîðó çñóâó, âèêëèêà-
íîãî îïîðíîþ ðåàêö³ºþ, äå:

(9) In expression (9.8) Nc may be increased by
�REd provided that �u Rd, is determined taking
into account the additional longitudinal shear re-
sistance caused by the support reaction, where:

REd – îïîðíà ðåàêö³ÿ; REd is the support reaction;

� – íîì³íàëüíèé êîåô³ö³ºíò. � is a nominal factor.

Ïðèì³òêà. Âåëè÷èíà � ìîæå âñòàíîâëþâàòèñü ó
íàö³îíàëüíîìó äîäàòêó. Ðåêîìåíäóºòüñÿ âåëè÷èíà
0,5.

Note: The value for � may be given in the National
Annex. The recommended value for � is 0,5.

(10) Ó ìåòîä³ ÷àñòêîâîãî ç’ºäíàííÿ ìîæå âðà-
õîâóâàòèñü äîäàòêîâà íèæíÿ àðìàòóðà.

(10) In the partial connection method additional
bottom reinforcement may be taken into account.
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9.7.4 Ïîçäîâæí³é çñóâ ó ïëèòàõ

³ç çààíêåðóâàííÿì ê³íö³â

9.7.4 Longitudinal shear for slabs with

end anchorage

(1) ßêùî âíåñîê ³íøèõ çñóâíèõ ïðèñòðî¿â ó
íåñó÷ó çäàòí³ñòü íà ïîçäîâæí³é çñóâ íå ï³ä-
òâåðäæåíî âèïðîáóâàííÿìè, òî çààíêåðóâàííÿ
ê³íö³â òèïó ñ), ÿê âèçíà÷åíî ó 9.1.2.1, ïîâèííî
ðîçðàõîâóâàòèñü íà çóñèëëÿ ðîçòÿãó ó ñòàëå-
âîìó íàñòèë³ äëÿ ² ãðóïè ãðàíè÷íèõ ñòàí³â.

(1) Unless a contribution to longitudinal shear
resistance by other shear devices is shown by
testing, the end anchorage of type (c), as defined
in 9.1.2.1, should be designed for the tensile force
in the steel sheet at the ultimate limit state.

(2) Ðîçðàõóíêîâèé îï³ð ïîçäîâæíüîìó çñóâó
ïëèò ³ç çààíêåðîâàíèìè ê³íöÿìè òèï³â ñ) ³ d), ÿê
âèçíà÷åíî ó 9.1.2.1, ìîæíà âèçíà÷àòè ìåòîäîì
÷àñòêîâîãî ç’ºäíàííÿ, íàâåäåíèì ó 9.7.3(7)
ïðè Nc , çá³ëüøåíîìó íà ðîçðàõóíêîâèé îï³ð
çààíêåðóâàííÿ ê³íö³â.

(2) The design resistance against longitudinal
shear of slabs with end anchorage of types (c)
and (d), as defined in 9.1.2.1, may be determined
by the partial connection method as given in
9.7.3(7) with Nc increased by the design resis-
tance of the end anchorage.

(3) Ðîçðàõóíêîâèé îï³ð Ppb,Rd ñòðèæí³â ç ãî-
ëîâêàìè, ïðèâàðåíèõ ÷åðåç ñòàëåâèé íàñòèë,
ÿê³ âèêîðèñòîâóþòüñÿ äëÿ çààíêåðóâàííÿ ê³í-
ö³â, ïîâèíåí ïðèéìàòèñü ÿê íàéìåíøèé ðîç-
ðàõóíêîâèé îï³ð ñòðèæíÿ çã³äíî ç 6.6.4.2 àáî ÿê
íåñó÷à çäàòí³ñòü íàñòèëó, âèçíà÷åíà çà íàñ-
òóïíèìè âèðàçàìè:

(3) The design resistance Ppb,Rd of a headed stud
welded through the steel sheet used for end
anchorage should be taken as the smaller of the
design shear resistance of the stud in accordance
with 6.6.4.2 or the bearing resistance of the sheet
determined with the following expression:

P k d t fpb Rd do yp d, ,� � (9.10)

ïðè with:

k a ddo� � � �1 6 0/ , , (9.11)

äå:
ddo – ä³àìåòðè ïî êîíòóðó çâàðíîãî øâà, ÿêèé
ìîæíà ïðèéíÿòè 1,1 â³ä ä³àìåòða ò³ëà ñòðèæíÿ;

where:
ddo is the diameter of the weld collar which may be
taken as 1,1 times the diameter of the shank of
the stud;

à – â³äñòàíü â³ä öåíòðà ñòðèæíÿ äî ê³íöÿ
íàñòèëó, ùî ïîâèííà ñòàíîâèòè íå ìåíøå í³æ
1,5 ddo ;

a is the distance from the centre of the stud to the
end of the sheeting, to be not less than 1,5 ddo ;

t – òîâùèíà íàñòèëó. t is the thickness of the sheeting.

9.7.5 Âåðòèêàëüíèé çñóâ 9.7.5 Vertical shear

(1) Îï³ð âåðòèêàëüíîìó çñóâó Vv,Rd êîìáiíî-
âàíî¿ ïëèòè íà øèðèí³, ÿêà äîð³âíþº â³äñòàí³
ì³æ öåíòðàìè ðåáåð, ïîâèíåí âèçíà÷àòèñü
çã³äíî ç EN 1992-1-1, 6.2.2.

(1) The vertical shear resistance Vv,Rd of a com-
posite slab over a width equal to the distance be-
tween centres of ribs, should be determined in
accordance with EN 1992-1-1, 6.2.2.

9.7.6 Çñóâ ïðè ïðîäàâëþâàíí³ 9.7.6 Punching shear

(1) Îï³ð çñóâó ïðè ïðîäàâëþâàíí³ Vð,Rd êîì-
áiíîâàíî¿ ïëèòè â ì³ñö³ ïðèêëàäàííÿ çîñåðåä-
æåíîãî íàâàíòàæåííÿ ïîâèíåí âèçíà÷àòèñü
çã³äíî ç EN 1992-1-1, 6.4.4, äå êðèòè÷íèé ïå-
ðèìåòð íåîáõ³äíî âèçíà÷àòè, ÿê ïîêàçàíî íà
ðèñóíêó 9.8.

(1) The punching shear resistance Vð,Rd of a com-
posite slab at a concentrated load should be de-
termined in accordance with EN 1992-1-1, 6.4.4,
where the critical perimeter should be determined
as shown in Figure 9.8.
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9.8 Ïåðåâ³ðêà êîìá³íîâàíèõ ïëèò çà
²² ãðóïîþ ãðàíè÷íèõ ñòàí³â

9.8 Verification of composite slabs for
serviceability limit states

9.8.1 Êîíòðîëü ðîçêðèòòÿ òð³ùèí

ó áåòîí³

9.8.1 Control of cracking of concrete

(1) Øèðèíà òð³ùèí ó çîíàõ â³ä’ºìíèõ ìîìåíò³â
íåðîçð³çíèõ ïëèò ïîâèííà ïåðåâ³ðÿòèñü çã³äíî
ç EN 1992-1-1, 7.3.

(1) The crack width in hogging moment regions of
continuous slabs should be checked in accor-
dance with EN 1992-1-1, 7.3.

(2) ßêùî íåðîçð³çí³ ïëèòè çàïðîåêòîâàí³ ÿê
â³ëüíî îáïåðò³ çã³äíî ç 9.4.2(5), òî ïëîùà ïåðå-
ð³çó àðìàòóðè äëÿ çàïîá³ãàííÿ òð³ùèíàì íàä
ðåáðàìè ïîâèííà ñòàíîâèòè íå ìåíøå í³æ
0,2 % ïîïåðå÷íîãî ïåðåð³çó áåòîíó íàä ðåá-
ðàìè ïðè çâåäåíí³ áåç òèì÷àñîâîãî ðîçêð³ï-
ëåííÿ ³ 0,4 % ö³º¿ ïëîù³ – ç òèì÷àñîâèì ðîç-
êð³ïëåííÿì.

(2) Where continuous slabs are designed as sim-
ply-supported in accordance with 9.4.2(5), the
cross-sectional area of the anti-crack reinforce-
ment above the ribs should be not less than 0,2 %
of the cross-sectional area of the concrete above
the ribs for un-propped con-struction and 0,4 % of
this cross-sectional area for propped construc-
tion.

9.8.2 Ïðîãèí 9.8.2 Deflection

(1) Çàñòîñîâóºòüñÿ EN 1990, 3.4.3. (1) EN 1990, 3.4.3, applies.

(2) Ïðîãèíè â³ä ïðèêëàäåíîãî ò³ëüêè äî ñòà-
ëåâîãî ïðîôíàñòèëó íàâàíòàæåííÿ ïîâèíí³
âèçíà÷àòèñü çã³äíî ç ðîçä³ëîì 7 EN 1993-1-3.

(2) Deflections due to loading applied to the steel
sheeting alone should be calculated in accor-
dance with EN 1993-1-3, Section 7.
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Ïîçíàêè:
1 – êðèòè÷íèé ïåðèìåòð ñð;
2 – çîíà íàâàíòàæåííÿ

Key:
1 – critical perimeter ñð;
2 – loaded area.

Ðèñóíîê 9.8 – Êðèòè÷íèé ïåðèìåòð ïðè çñóâ³ íà ïðîäàâëþâàííÿ
Figure 9.8 – Critical perimeter for punching shear
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(3) Ïðîãèíè â³ä ïðèêëàäåíîãî äî êîìá³íîâà-
íîãî åëåìåíòà íàâàíòàæåííÿ ïîâèíí³ âèçíà-
÷àòèñü ³ç çàñòîñóâàííÿì ïðóæíîãî ðîçðàõóíêó
çã³äíî ç ðîçä³ëîì 5 áåç óðàõóâàííÿ óñàäêè.

(3) Deflections due to loading applied to the com-
posite member should be calculated using elastic
analysis in accordance with Section 5, neglecting
the effects of shrinkage.

(4) Îá÷èñëåííÿ ïðîãèí³â ìîæíà íå âèêîíóâàòè
ïðè âèêîíàíí³ îáîõ óìîâ:

(4) Calculations of deflections may be omitted if
both:

– â³äíîøåííÿ ïðîëüîòó äî òîâùèíè íå ïå-
ðåâèùóº ãðàíè÷íèõ çíà÷åíü, íàâåäåíèõ ó
EN 1992-1-1, 7.4, ïðè íåâèñîêîìó ð³âí³ íà-
ïðóæåíü ó áåòîí³;

– the span to depth ratio does not exceed the
limits given in EN 1992-1-1, 7.4, for lightly
stressed concrete, and

– óìîâà (6) ñòîñîâíî íåâðàõóâàííÿ âïëèâ³â
êîâçàííÿ íà ê³íöÿõ çàäîâîëüíÿºòüñÿ.

– the condition of (6) below, for neglect of the
effects of end slip, is satisfied.

(5) Äëÿ âíóòð³øí³õ ïðîëüîò³â íåðîçð³çíî¿ ïëè-
òè, ÿêùî ç’ºäíàííÿ íà çñóâ âèçíà÷àºòüñÿ, ÿê ó
9.1.2 à), b) àáî(ñ), ïðîãèí ìîæíà âèçíà÷àòè ³ç
çàñòîñóâàííÿì íàñòóïíèõ ñïðîùåíü:

(5) For an internal span of a continuous slab
where the shear connection is as defined in
9.1.2.1(a), (b) or (c), the deflection may be deter-
mined using the following approximations:

– ìîìåíò ³íåðö³¿ ïåðåð³çó ìîæíà ïðèéìàòè, ÿê
ñåðåäíº çíà÷åííÿ äëÿ ïåðåð³çó ç òð³ùèíàìè
³ áåç òð³ùèí;

– the second moment of area may be taken as
the average of the values for the cracked and
un-cracked section;

– äëÿ áåòîíó ìîæíà çàñòîñîâóâàòè ñåðåäíº
çíà÷åííÿ â³äíîøåííÿ ìîäóë³â ÿê äëÿ êî-
ðîòêîòðèâàëèõ, òàê ³ äîâãîòðèâàëèõ ä³ÿõ.

– for concrete, an average value of the modular
ratio for both long- and short-term effects may
be used.

(6) Äëÿ êðàéí³õ ïðîëüîò³â ìîæíà íå âðàõîâó-
âàòè êîâçàííÿ íà ê³íöÿõ, ÿêùî íàâàíòàæåííÿ
ïî÷àòêîâîãî êîâçàííÿ ïðè âèïðîáóâàííÿõ (âèç-
íà÷åíå ÿê íàâàíòàæåííÿ, ùî ñïðè÷èíÿº êîâ-
çàííÿ 0,5 ìì) ïåðåâèùóº â 1,2 ðàçà ðîçðà-
õóíêîâå åêñïëóàòàö³éíå íàâàíòàæåííÿ.

(6) For external spans, no account need be taken
of end slip if the initial slip load in tests (defined as
the load causing an end slip of 0,5 mm) exceeds
1,2 times the design service load.

(7) ßêùî êîâçàííÿ ê³íö³â, ùî ïåðåâèùóº 0,5 ìì,
ìàº ì³ñöå ïðè íàâàíòàæåíí³, ìåíøîìó í³æ
1,2 ðàçà â³ä ðîçðàõóíêîâîãî åêñïëóàòàö³éíîãî
íàâàíòàæåííÿ, òî íåîáõ³äíî çàáåçïå÷óâàòè
àíêåðóâàííÿ íà ê³íöÿõ. Â³äïîâ³äíî âñ³ çíà÷åííÿ
ïîâèíí³ îá÷èñëþâàòèñü ç óðàõóâàííÿì âïëèâó
êîâçàííÿ ê³íö³â.

(7) Where end slip exceeding 0,5 mm occurs at a
load below 1,2 times the design service load,
then end anchors should be provided. Alterna-
tively deflections should be calculated including
the effect of end slip.

(8) ßêùî âïëèâ çñóâíîãî ç’ºäíàííÿ ì³æ íàñòè-
ëîì ³ áåòîíîì íåâ³äîìèé ç äîñâ³äó åêñïåðè-
ìåíòàëüíî¿ ïåðåâ³ðêè êîìá³íîâàíèõ ïåðåêðèò-
ò³â ³ç çààíêåðóâàííÿì íà ê³íöÿõ, òî ðîçðàõóíîê
íåîáõ³äíî ñïðîùóâàòè äî àðêè ç ðîçòÿãíóòèì
ñòðèæíåì. Çà ö³ºþ ìîäåëëþ âèäîâæåííÿ àáî
ñêîðî÷åííÿ äàº ïðîãèí, êîòðèé íåîáõ³äíî
âðàõîâóâàòè.

(8) If the influence of the shear connection be-
tween the sheeting and the concrete is not known
from experimental verification for a composite
floor with end anchorage, the design should be
simplified to an arch with a tensile bar. From that
model, the lengthening and shortening gives the
deflection that should be taken into account.
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ÄÎÄÀÒÎÊ À
(³íôîðìàö³éíèé)

ANNEX A
(Informative)

ÆÎÐÑÒÊ²ÑÒÜ ÊÎÌÏÎÍÅÍÒ Ç’ªÄÍÀÍÜ
Ó ÑÏÎÐÓÄÀÕ

STIFFNESS OF JOINT COMPONENTS
IN BUILDINGS

À.1 Ñôåðà A.1 Scope

(1) Æîðñòê³ñòü íàñòóïíèõ îñíîâíèõ êîìïîíåíò
ç’ºäíàíü ìîæíà âèçíà÷àòè çã³äíî ç À.2.1:

(1) The stiffness of the following basic joint com-
ponents may be determined in accordance with
A.2.1 below:

– ïîçäîâæíüî¿ ñòàëåâî¿ ðîçòÿãíóòî¿ àðìàòóðè; – longitudinal steel reinforcement in tension;
– ñòàëåâèõ ñòèñíóòèõ êîíòàêòíèõ ïëàñòèí. – steel contact plate in compression.

(2) Êîåô³ö³ºíò æîðñòêîñò³ ki âèçíà÷àºòüñÿ çã³ä-
íî ç EN 1993-1-8, âèðàç (6.27). Æîðñòê³ñòü êîì-
ïîíåíò, âèçíà÷åíèõ ó òîìó ñòàíäàðò³, ìîæíà
ïðèéìàòè ÿê ó öüîìó äîêóìåíò³, çà âèíÿòêîì
À.2.2.

(2) Stiffness coefficients ki are defined by
EN 1993-1-8, expression (6.27). The stiffness of
components identified in that Standard may be
taken as given therein, except as given in A.2.2
below.

(3) Æîðñòê³ñòü áåòîíó, ùî îìîíîë³÷óº ñò³íêó ó
ñòàëåâîìó ïðîô³ë³ êîëîíè, ìîæíà âèçíà÷èòè
çã³äíî ç À.2.3.

(3) The stiffness of concrete encased webs in
steel column sections may be determined in ac-
cordance with A.2.3 below.

(4) Âïëèâ êîâçàííÿ ó çñóâíîìó ç’ºäíàíí³ íà
æîðñòê³ñòü ç’ºäíàííÿ ìîæíà âèçíà÷àòè çã³äíî ç
À.3.

(4) The influence of slip of the shear connection
on joint stiffness may be determined in accor-
dance with A.3.

À.2 Êîåô³ö³ºíòè æîðñòêîñò³ A.2 Stiffness coefficients

À.2.1 Îñíîâí³ êîìïîíåíòè ç’ºäíàííÿ A.2.1 Basic joint components

À.2.1.1 Ïîçäîâæíÿ ðîçòÿãíóòà ñòàëåâà

àðìàòóðà

A.2.1.1 Longitudinal steel reinforcement

in tension

(1) Êîåô³ö³ºíò æîðñòêîñò³ ks,r äëÿ ðÿäó r ìîæíà
ïðèéíÿòè çà òàáëèöåþ À.1.

(1) The stiffness coefficient ks,r for a row r may be
obtained from Table A.1.

Òàáëèöÿ À.1 – Êîåô³ö³ºíò æîðñòêîñò³ ks,r

Table A.1 – Stiffness coefficient ks,r

Êîíô³ãóðàö³ÿ
Configuration

Íàâàíòàæåííÿ
Loading

Êîåô³ö³ºíò æîðñòêîñò³
Stiffness coefficient

Îäíîñòîðîííÿ
Single-sided – k

A

h
s r

s r
,

,

,
�

3 6

Äâîñòîðîííÿ
Double-sided

M MEd Ed, ,1 2� k
A

h
s r

s r
,

,

( / )
�

2

M MEd Ed, ,1 2&

Äëÿ ç’ºäíàííÿ ïðè MEd,1 :
For the joint with MEd,1 :

k
A

h K

s r
s r

,
,�

�
� 

!
"

#

$
%

1

2

�
�

ïðè:
with:

K� � � �� � �( , , , )0 4 8 9 7 22
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Êîíô³ãóðàö³ÿ
Configuration

Íàâàíòàæåííÿ
Loading

Êîåô³ö³ºíò æîðñòêîñò³
Stiffness coefficient

Äâîñòîðîííÿ
Double-sided

M MEd Ed, ,1 2&

Äëÿ ç’ºäíàííÿ ïðè MEd,2 :
For the joint with MEd,2 :

k
A

h

s r
s r

,
,�
� 

!
"

#

$
%

1

2

�

As,r – ïëîùà ïîïåðå÷íîãî ïåðåð³çó ïîçäîâ-
æíüî¿ àðìàòóðè ó ðÿä³ r â ìåæàõ ðîáî÷î¿ øè-
ðèíè áåòîííî¿ ïîëèö³, âèçíà÷åíà äëÿ ïåðåð³çó
â ì³ñö³ ç’ºäíàííÿ çã³äíî ç 5.4.1.2;

As,r is the cross-sectional area of the longitudinal
reinforcement in row r within the effective width of
the concrete flange determined for the cross-
section at the connection according to 5.4.1.2;

ÌEd,³ – ðîçðàõóíêîâèé çãèíàëüíèé ìîìåíò,
ïðèêëàäåíèé äî ³-ãî ç’ºäíàííÿ áàëêè ùî ç’ºä-
íóºòüñÿ (ðèñóíîê À.1);

ÌEd,³ is the design bending moment applied to a
connection i by a connected beam, see Figure
A.1;

h – âèñîòà ïåðåð³çó ñòàëåâîãî ïðîô³ëþ êî-
ëîíè (ðèñóíîê 6.17);

h is the depth of the column’s steel section, see
Figure 6.17;

� – ïåðåõ³äíèé ïàðàìåòð, íàäàíèé ó
EN 1993-1-8, 5.3.

� is the transformation parameter given in
EN 1993-1-8, 5.3.

Ïðèì³òêà. Êîåô³ö³ºíòè æîðñòêîñò³ äëÿ M MEd Ed, ,1 2�
çàñòîñîâóþòüñÿ ïðè îäíî- ³ äâîñòîðîíí³é êîíô³ãó-
ðàö³¿ ç’ºäíàííÿ çà îäíàêîâèõ óìîâ íàâàíòàæåííÿ,
ÿêùî øèðèíà ïîëèö³ îïîðíî¿ ãîëîâíî¿ áàëêè çàìi-
íþº âèñîòó h ïåðåð³çó êîëîíè.

Note: The stiffness coefficient for M MEd Ed, ,1 2� is
applicable to a double-sided beam-to-beam joint con-
figuration under the same loading condition, provided
that the breadth of the flange of the supporting primary
beam replaces the depth h of the column section.

À.2.1.2 Ñòàëåâà ñòèñíóòà êîíòàêòíà

ïëàñòèíà

A.2.1.2 Steel contact plate in compression

(1) Êîåô³ö³ºíò æîðñòêîñò³ ìîæíà ïðèéíÿòè
òàêèì, ùî äîð³âíþº íåñê³í÷åííîñò³.

(1) The stiffness coefficient may be taken as
equal to infinity.
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À.2.2 ²íø³ êîìïîíåíòè ó êîìá³íîâàíèõ

ç’ºäíàííÿõ

A.2.2 Other components in composite joints

À.2.2.1 Ïàíåëü ñò³íêè êîëîíè ïðè çñóâ³ A.2.2.1 Column web panel in shear

(1) Äëÿ ïàíåë³ áåç ðåáåð æîðñòêîñò³ ó âóçë³
ç’ºäíàííÿ ³ç ñòàëåâîþ êîíòàêòíîþ ïëèòîþ êîå-
ô³ö³ºíò æîðñòêîñò³ k1 ìîæå ïðèéìàòèñü 0,87
â³ä çíà÷åííÿ, íàâåäåíîãî EN 1993-1-8, òàáëè-
öÿ 6.11.

(1) For an unstiffened panel in a joint with a steel
contact plate connection, the stiffness coefficient
k1 may be taken as 0,87 times the value given in
EN 1993-1-8, Table 6.11.

À.2.2.2 Ñò³íêà êîëîíè ïðè ïîïåðå÷íîìó

ñòèñêó

A.2.2.2 Column web in transverse compression

(1) Äëÿ ñò³íêè áåç ðåáåð æîðñòêîñò³ ³ ñòàëåâî¿
êîíòàêòíî¿ ïëèòè ç’ºäíàííÿ êîåô³ö³ºíò æîðñò-
êîñò³ k2 ìîæå âèçíà÷àòèñü çà âèðàçîì:

(1) For an un-stiffened web and a contact plate
connection, the stiffness coefficient k2 may be
determined from:

k
b t

d

eff c wc wc

c
2

0 2
�

, , ,
, (À.1)

äå: beff,c,wc – ðîáî÷à øèðèíà ñòèñíóòî¿ ñò³íêè
êîëîíè, äèâ. 8.4.3(1).

where: beff,c,wc is the effective width of the column
web in compression, see 8.4.3(1).

²íø³ òåðì³íè âêàçàí³ ó EN 1993-1-8, 6. Other terms are defined in EN 1993-1-8, 6.

À.2.3 Çàë³çîáåòîíí³ êîìïîíåíòè A.2.3 Reinforced components

À.2.3.1 Ïàíåëü ñò³íêè êîëîíè ïðè çñóâ³ A.2.3.1 Column web panel in shear

(1) ßêùî ñò³íêà ñòàëåâî¿ êîëîíè îìîíîë³÷åíà
áåòîíîì (ðèñóíîê 6.17b), æîðñòê³ñòü ïàíåë³
ñò³íêè ìîæíà çá³ëüøóâàòè ç óðàõóâàííÿì îìî-
íîë³÷åííÿ. Äîäàòîê k1,ñ äî êîåô³ö³ºíòà æîðñò-
êîñò³ k1 ìîæíà âèçíà÷èòè çà âèðàçîì:

(1) Where the steel column web is encased in
concrete, see Figure 6.17b, the stiffness of the
panel may be increased to allow for the en-case-
ment. The addition k1,ñ to the stiffness coefficient
k1 may be determined from:

k
E

E

b h

z
c

cm

a

c c
1 0 06, ,�

�
, (À.2)

äå:
Ecm – ìîäóëü ïðóæíîñò³ áåòîíó;

where:
Ecm is the modulus of elasticity for concrete;

z – ïëå÷å âíóòð³øíüî¿ ïàðè (EN 1993-1-8, ðè-
ñóíîê 6.15).

z is the lever arm, see EN 1993-1-8, Figure 6.15.

À.2.3.2 Ïàíåëü ñò³íêè êîëîíè ïðè çñóâ³ A.2.3.2 Column web in transverse compression

(1) ßêùî ñò³íêà ñòàëåâî¿ êîëîíè îìîíîë³÷åíà
áåòîíîì (ðèñóíîê 6.17b), æîðñòê³ñòü ñò³íêè
êîëîíè ïðè ñòèñêó ìîæíà çá³ëüøóâàòè ç óðà-
õóâàííÿì îìîíîë³÷åííÿ.

(1) Where the steel column web is encased in
concrete, see Figure 6.17b, the stiffness of the
column web in compression may be increased to
allow for the encasement.

(2) Äëÿ ç’ºäíàííÿ ÷åðåç êîíòàêòíó ïëèòó äîäà-
òîê k2,ñ äî êîåô³ö³ºíòà æîðñòêîñò³ k2 ìîæíà
âèçíà÷èòè çà âèðàçîì:

(2) For a contact plate connection, the addition
k2,c to the stiffness coefficient k2 may be deter-
mined from:

k
E

E

t b

h
c

cm

a

eff c c

c
2 0 13,

,
,� , (À.3)

äå: teff,c – ðîáî÷à òîâùèíà áåòîíó, äèâ.
8.4.4.2(2).

where: teff,c is the effective thickness of concrete,
see 8.4.4.2(2).
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(3) Äëÿ ç’ºäíàííÿ ÷åðåç òîðöåâó ïëèòó äîäàòîê
k2,ñ ìîæíà âèçíà÷èòè çà âèðàçîì:

(3) For an end plate connection, the addition k2,ñ

may be determined from:

k
E

E

t b

h
c

cm

a

eff c c

c
2 0 5,

,
,� . (À.4)

À.3 Äåôîðìàö³ÿ çñóâíîãî ç’ºäíàííÿ A.3 Deformation of the shear connection

(1) ßêùî äåôîðìàö³ÿ çñóâíîãî ç’ºäíàííÿ íå
âðàõîâóºòüñÿ çà äîïîìîãîþ á³ëüø òî÷íîãî
ìåòîäó, òî âïëèâ êîâçàííÿ íà æîðñòê³ñòü âóçëà
ìîæå âèçíà÷àòèñü çà (2)…(5).

(1) Unless account is taken of deformation of the
shear connection by a more exact method, the in-
fluence of slip on the stiffness of the joint may be
determined by (2)…(5) below.

(2) Êîåô³ö³ºíò æîðñòêîñò³ ks,r , äèâ. À.2.1.1,
ìîæíà ìíîæèòè íà êîåô³ö³ºíò çíèæåííÿ kslip :

(2) The stiffness coefficient ks,r , see A.2.1.1, may
be multiplied by the reduction factor, kslip :

k
E k

K

s ip
s sr

sc

l �
�

1

1

, (À.5)

ïðè: with:
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, (À.8)

äå:
hs – â³äñòàíü ì³æ ïîçäîâæí³ìè ñòðèæíÿìè
ðîçòÿãíóòî¿ àðìàòóðè ³ öåíòðîì ñòèñêó; äèâ.
EN 1993-1-8, ðèñóíîê 6.15 äëÿ öåíòða ñòèñêó;

where:
hs is the distance between the longitudinal rein-
forcing bars in tension and the centre of compres-
sion; see EN 1993-1-8, Figure 6.15 for the centre
of compression;

ds – â³äñòàíü ì³æ ïîçäîâæí³ìè ñòðèæíÿìè
ðîçòÿãíóòî¿ àðìàòóðè ³ öåíòðîì âàãè ïåðåð³çó
ñòàëåâîãî ïðîô³ëþ áàëêè;

ds is the distance between the longitudinal rein-
forcing bars in tension and the centroid of the
beam’s steel section;

²à – ìîìåíò ³íåðö³¿ ïëîù³ ïåðåð³çó ñòàëåâîãî
ïðîô³ëþ áàëêè;

²à is the second moment of area of the beam’s
steel section;

l – äîâæèíà áàëêè ó çîí³ äîäàòíîãî çãèíó, ùî
ïðèëÿãàº äî âóçëà, ÿêà ó ðàìàõ ³ç â’ÿçÿìè ìîæå
ïðèéìàòèñü ÿê 15 % äîâæèíè ïðîëüîòó;

l is the length of the beam in hogging bending ad-
jacent to the joint, which in a braced frame may be
taken as 15 % of the length of the span;

N – ê³ëüê³ñòü çñóâíèõ ç’ºäíàíü, ùî ðîçïîä³ëåí³

íà äîâæèí³ l ;

N is the number of shear connectors distributed

over the length l ;

ksc – æîðñòê³ñòü çñóâíîãî ç’ºäíàííÿ. ksc is the stiffness of one shear connector.

(3) Æîðñòê³ñòü çñóâíîãî ç’ºäíàííÿ ìîæíà ïðèé-
ìàòè 0 7, /P sRk , äå:

(3) The stiffness of the shear connector, ksc , may
be taken as 0 7, /P sRk , where:

ÐRk – íîðìàòèâíèé îï³ð çñóâíîãî ç’ºäíàííÿ; PRk is the characteristic resistance of the shear
connector;
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s – êîâçàííÿ, âèçíà÷åíå çà âèïðîáóâàííÿìè
íàäàâëþâàííÿì çã³äíî ç äîäàòêîì Â ïðè íà-
âàíòàæåíí³ 0 7, PRk .

s is the slip, determined from push tests in accor-
dance with Annex B, at a load of 0 7, PRk .

(4) Àëüòåðíàòèâíî äëÿ ïëîñêèõ (ñóö³ëüíèõ) àáî
êîìá³íîâàíèõ ïëèò, ó ÿêèõ êîåô³ö³ºíò çíèæåííÿ
kt º îäèíèöåþ (6.6.4.2), ìîæíà ïðèéìàòè
íàñòóïí³ íàáëèæåí³ çíà÷åííÿ äëÿ ksc :

(4) Alternatively, for a solid slab or for a composite
slab in which the reduction factorktt is unity, see
6.6.4.2, the following approximate values may be
assumed for ksc :

– äëÿ ñòðèæí³â 19 ìì ç ãîëîâêàìè 100 êÍ/ìì; – for 19 mm diameter headed studs: 100 kN/mm;
– äëÿ õîëîäíîôîðìîâàíèõ êóòèê³â

80 ìì…100 ìì âèñîòîþ 70 êÍ/ìì.
– for cold-formed angles of 80 mm to 100 mm

height: 70 kN/mm.

(5) Äëÿ êîìá³íîâàíèõ âóçë³â ³ç á³ëüøå í³æ
îäíèì øàðîì àðìàòóðè, ùî ïåðåäáà÷àºòüñÿ
ÿê ðîçòÿãíóòà (2), ùî íàâåäåíî âèùå, ìîæíà
çàñòîñîâóâàòè çà óìîâè, ùî øàðè âèðàæàþòü-
ñÿ ÷åðåç îäèí øàð ç åêâ³âàëåíòíèì ïîïåðå÷-
íèì ïåðåð³çîì òà åêâ³âàëåíòíîþ â³äñòàííþ â³ä
öåíòðà ñòèñêó ³ öåíòðà âàãè ñòàëåâîãî ïðîô³ëþ
áàëêè.

(5) For a composite joint with more than a single
layer of reinforcement considered effective in ten-
sion, (2) above is applicable provided that the lay-
ers are represented by a single layer of equivalent
cross-sectional area and equivalent distances
from the centre of compression and the centroid
of the beam’s steel section.
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ÄÎÄÀÒÎÊ Â
(³íôîðìàö³éíèé)

ANNEX B
(Informative)

ÑÒÀÍÄÀÐÒÍ² ÂÈÏÐÎÁÓÂÀÍÍß STANDARD TESTS

Â.1 Çàãàëüí³ ïîëîæåííÿ B.1 General

(1) Íàâåäåí³ ó öüîìó ñòàíäàðò³ ïðàâèëà ñòî-
ñóþòüñÿ:

(1) In this Standard rules are given for:

à) âèïðîáóâàíü çñóâíèõ ç’ºäíàíü ó Â.2 ³ a) tests on shear connectors in B.2 and

b) âèïðîáóâàííÿ ñòèñíóòèõ ïëèò ïåðåêðèòò³â
ó Â.3.

b) testing of composite floor slabs in B.3.

Ïðèì³òêà. Ö³ ñòàíäàðòèçîâàí³ ìåòîäèêè âèïðîáó-
âàíü âêëþ÷àþòüñÿ ó Êåð³âíèöòâî ÅÒÀ, ùî ðîçðîá-
ëÿºòüñÿ. Êîëè òàêå Êåð³âíèöòâî áóäå ðîçðîáëåíå,
öåé äîäàòîê áóäå â³äì³íåíî.

Note: These standard testing procedures are included
in the absence of Guidelines for ETA. When such
Guidelines have been developed this Annex can be
withdrawn.

Â.2 Âèïðîáóâàííÿ çñóâíèõ ç’ºäíàíü B.2 Tests on shear connectors

Â.2.1 Çàãàëüí³ ïîëîæåííÿ B.2.1 General

(1) ßêùî íå ìîæíà çàñòîñîâóâàòè ïðàâèëà
ðîçðàõóíêó 6.6, òî ðîçðàõóíîê ïîâèíåí ´ðóíòó-
âàòèñü íà âèïðîáóâàííÿõ, âèêîíàíèõ ó ñïîñ³á,
ùî çàáåçïå÷óº ³íôîðìàö³þ ñòîñîâíî õàðàêòå-
ðèñòèê íåîáõ³äíèõ çñóâíèõ ç’ºäíàíü äëÿ ðîç-
ðàõóíêó çã³äíî ç öèì ñòàíäàðòîì.

(1) Where the design rules in 6.6 are not applica-
ble, the design should be based on tests, carried
out in a way that provides information on the prop-
erties of the shear connection required for design
in accordance with this Standard.

(2) Çì³íí³, ÿê³ íåîáõ³äíî âèçíà÷àòè ïðè äîñë³ä-
æåííÿõ, âêëþ÷àþòü ãåîìåòð³þ ³ ìåõàí³÷í³ õà-
ðàêòåðèñòèêè áåòîíó ïëèòè, çñóâíèõ ç’ºäíàíü
òà àðìàòóðè.

(2) The variables to be investigated include the
geometry and the mechanical properties of the
concrete slab, the shear connectors and the rein-
forcement.

(3) Îï³ð íàâàíòàæåííþ, îêð³ì óòîìè, ìîæíà
âèçíà÷àòè çà âèïðîáóâàííÿìè ðîçäàâëþâàí-
íÿì çã³äíî ç âèìîãàìè öüîãî äîäàòêà.

(3) The resistance to loading, other than fatigue,
may be determined by push tests in accordance
with the requirements in this Annex.

(4) Äëÿ âèïðîáóâàíü íà âòîìó çðàçîê òàêîæ
íåîáõ³äíî ï³äãîòóâàòè çã³äíî ç âèìîãàìè öüîãî
äîäàòêó.

(4) For fatigue tests the specimen should also be
prepared in accordance with this Annex.

Â.2.2 Ï³äãîòîâêà âèïðîáóâàíü B.2.2 Testing arrangements

(1) ßêùî çñóâí³ ç’ºäíàííÿ âèêîðèñòîâóþòüñÿ
äëÿ Ò-ïîä³áíèõ áàëîê ³ç áåòîííîþ ïëèòîþ ð³â-
íîì³ðíî¿ òîâùèíè àáî ç âóòàìè, ùî ïîâí³ñòþ
â³äïîâ³äàþòü 6.6.5.4, ìîæíà çàñòîñîâóâàòè
ñòàíäàðòí³ âèïðîáóâàííÿ ðîçäàâëþâàííÿì.

(1) Where the shear connectors are used in
T-beams with a concrete slab of uniform
thick-ness, or with haunches complying with
6.6.5.4, standard push tests may be used. In
other cases specific push tests should be used.

(2) Äëÿ ñòàíäàðòíèõ âèïðîáóâàíü ðîçäàâëþ-
âàííÿì ðîçì³ðè çðàçêà ñòàëåâîãî ïðîô³ëþ ³
àðìàòóðè ïîâèíí³ â³äïîâ³äàòè âêàçàíèì íà
ðèñóíêó Â.1. Çàãëèáëåííÿ ó áåòîí³ ïëèòè äî-
â³ëüí³.

(2) For standard push tests the dimensions of the
test specimen, the steel section and the
rein-forcement should be as given in Figure B.1.
The recess in the concrete slabs is optional.
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(3) Êîíêðåòí³ âèïðîáóâàííÿ ðîçäàâëþâàííÿì
ïîâèíí³ âèêîíóâàòèñü òàê, ùîá ïëèòè ³ àðìó-
âàííÿ â³äïîâ³äàëè ðîçì³ðàì áàëîê, äëÿ ÿêèõ
âèïðîáóâàííÿ ïåðåäáà÷åí³:

(3) Specific push tests should be carried out such
that the slabs and the reinforcement are suitably
dimensioned in comparison with the beams for
which the test is designed. In particular:

à) äîâæèíà l êîæíî¿ ïëèòè ïîâèííà ñï³ââ³äíî-
ñèòèñü ³ç ïîçäîâæí³ì êðîêîì ç’ºäíàíü ó êîì-
á³íîâàí³é êîíñòðóêö³¿;

a) the length l of each slab should be related to the
longitudinal spacing of the connectors in the com-
posite structure;

b) øèðèíà b êîæíî¿ ïëèòè íå ïîâèííà ïåðå-
âèùóâàòè ðîáî÷î¿ øèðèíè ïëèòè áàëêè;

b) the width b of each slab should not exceed the
effective width of the slab of the beam;

ñ) òîâùèíà h êîæíî¿ ïëèòè íå ïîâèííà ïåðå-
âèùóâàòè ì³í³ìàëüíî¿ òîâùèíè ïëèòè ó áàëö³;

c) the thickness h of each slab should not ex-
ceed the minimum thickness of the slab in the
beam;

d) ÿêùî âóòè ó ïëèò³ íå â³äïîâ³äàþòü 6.6.5.4, òî
ïëèòè âèïðîáóâàëüíîãî çðàçêà ïîâèíí³ ìàòè
òàê³ ñàì³ âóòè ³ àðìàòóðó, ÿê ³ áàëêà.

d) where a haunch in the beam does not comply
with 6.6.5.4, the slabs of the push specimen
should have the same haunch and reinforce-
ment as the beam.
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Ïîçíàêè:
1 – çàõèñíèé øàð 15 ìì;
2 – âèð³âíþâàííÿ öåìåíòíèì ðîç÷èíîì àáî ã³ïñîì;
3 – äîâ³ëüíå çàãëèáëåííÿ;
4 – àðìàòóðà: ñòðèæí³ ïåð³îäè÷íîãî ïðîô³ëþ

�10 ìì, ùî çàáåçïå÷óº âèñîêå ç÷åïëåííÿ

450 550� �fsk Í/ìì2; ñòàëåâèé ïðîô³ëü
ÍÅ 260Â àáî 254, 254, 89 êã. UC

Key:
1 – cover 15 mm;
2 – bedded in mortar or gypsum;
3 – recess optional;

4 – reinforcement: ribbed bars �10 mm resulting in a
high bond with 450 550� �fsk N/mm2 steel section:
HE 260 B or 254, 254, 89 kg. UC

Ðèñóíîê Â.1 – Çðàçîê äëÿ ñòàíäàðòíèõ âèïðîáóâàíü íà ðîçäàâëþâàííÿ
Figure B.1 – Test specimen for standard push test
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Â.2.3 Ïðèãîòóâàííÿ çðàçêà Â.2.3 Preparation of specimens

(1) Êîæíà ç äâîõ áåòîííèõ ïëèò ïîâèííà
âèãîòîâëÿòèñü ó ãîðèçîíòàëüíîìó ïîëîæåíí³,
ÿê ôàêòè÷íî âèãîòîâëÿþòüñÿ êîìá³íîâàí³
áàëêè.

(1) Each of both concrete slabs should be cast in
the horizontal position, as is done for composite
beams in practice.

(2) Ç÷åïëåííÿ íà êîíòàêò³ ì³æ ïîëèöÿìè
ñòàëåâî¿ áàëêè ³ áåòîíó âèêëþ÷àºòüñÿ øëÿõîì
çìàùóâàííÿ ìàñòèëîì àáî â ³íøèé ïðèäàòíèé
ñïîñ³á.

(2) Bond at the interface between flanges of
the steel beam and the concrete should be pre-
vented by greasing the flange or by other suitable
means.

(3) Çðàçîê ïîâèíåí âèñèõàòè ó çâè÷àéíèõ
óìîâàõ.

(3) The push specimens should be air-cured.

(4) Äëÿ êîæíîãî çàì³ñó ï³ä ÷àñ óêëàäàííÿ ó
âèïðîáóâàëüíèé çðàçîê íåîáõ³äíî âèãîòîâ-
ëÿòè ì³í³ìóì ÷îòèðè çðàçêè (öèë³íäð³â àáî
êóá³â) äëÿ âèçíà÷åííÿ öèë³íäðè÷íî¿ ì³öíîñò³.
Ö³ çðàçêè ïîâèíí³ äîãëÿäàòèñü àíàëîã³÷íî ç
âèïðîáóâàëüíèìè çðàçêàìè. Ì³öí³ñòü áåòîíó
fcm íåîáõ³äíî âèçíà÷àòè ÿê ñåðåäíº çíà÷åííÿ.

(4) For each mix a minimum of four concrete
specimens (cylinders or cubes) for the determi-
nation of the cylinder strength should be pre-
pared at the time of casting the push specimens.
These concrete specimens should be cured
alongside the push specimens. The concrete
strength fcm should be taken as the mean value.

(5) Ì³öí³ñòü áåòîíó íà ñòèñê fcm íà ìîìåíò
âèïðîáóâàíü ïîâèííà ñòàíîâèòè 70 % ±10 %
âñòàíîâëåíî¿ ì³öíîñò³ áåòîíó fck áàëêè, äëÿ
ÿêî¿ çä³éñíþþòüñÿ âèïðîáóâàííÿ. Öÿ âèìîãà
ìîæå çàäîâîëüíÿòèñü ÷åðåç âèêîðèñòàííÿ
áåòîíó âêàçàíîãî êëàñó, àëå âèïðîáóâàíîãî
ðàí³øå í³æ ÷åðåç 28 ä³á ï³ñëÿ âèãîòîâëåííÿ
çðàçê³â.

(5) The compressive strength fcm of the concrete
at the time of testing should be 70 % ± 10 % of
the specified strength of the concrete fck of the
beams for which the test is designed. This re-
quirement can be met by using concrete of the
specified grade, but testing earlier than 28 days
after casting of the specimens.

(6) Äëÿ çðàçê³â-ïðåäñòàâíèê³â ìàòåð³àëó çñóâ-
íèõ ç’ºäíàíü íåîáõ³äíî âèçíà÷àòè îï³ð òåêó-
÷îñò³, îï³ð íà ðîçòÿã ³ ìàêñèìàëüíå âèäîâ-
æåííÿ.

(6) The yield strength, the tensile strength and the
maximum elongation of a representative sample
of the shear connector material should be deter-
mined.

(7) ßêùî äëÿ ïëèò âèêîðèñòîâóºòüñÿ ïðîô³ëüî-
âàíèé ñòàëåâèé íàñòèë, òî ì³öí³ñòü íà ðîçòÿã ³
îï³ð òåêó÷îñò³ ñòàëåâîãî ïðîôíàñòèëó íåîá-
õ³äíî ïðèéìàòè çà âèïðîáóâàííÿìè ïðîáíèõ
çðàçê³â, âèð³çàíèõ ³ç íàñòèë³â, ÿê³ âèêîðèñòàí³ ó
âèïðîáóâàííÿõ íà ðîçäàâëþâàííÿ.

(7) If profiled steel sheeting is used for the slabs,
the tensile strength and the yield strength of the
profiled steel sheet should be obtained from cou-
pon tests on specimens cut from the sheets as
used in the push tests.

Â.2.4 Ìåòîäèêà âèïðîáóâàíü B.2.4 Testing procedure

(1) Ïåðøå íàâàíòàæåííÿ íåîáõ³äíî ïðèêëàäàòè
³ç çðîñòàííÿì äî 40 % î÷³êóâàíîãî ðóéí³âíîãî
íàâàíòàæåííÿ, à ïîò³ì öèêëàìè 25 ðàç³â ì³æ
5 % ³ 40 % â³ä î÷³êóâàíîãî ðóéí³âíîãî íàâàí-
òàæåííÿ.

(1) The load should first be applied in increments
up to 40 % of the expected failure load and then
cycled 25 times between 5 % and 40 % of the ex-
pected failure load.

(2) Ï³ñëÿ öüîãî íàñòóïíå çá³ëüøåííÿ íàâàí-
òàæåííÿ íåîáõ³äíî ïðèêëàäàòè òàê, ùîá ðóéíó-
âàííÿ íå â³äáóâàëîñü ùîíàéìåíøå ïðîòÿãîì
15 õâ.

(2) Subsequent load increments should then be
imposed such that failure does not occur in less
than 15 minutes.

(3) Ïîçäîâæíº êîâçàííÿ ì³æ êîæíîþ áåòîííîþ
ïëèòîþ ³ ñòàëåâèì ïðîô³ëåì íåîáõ³äíî âèìi-

(3) The longitudinal slip between each concrete
slab and the steel section should be measured
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ðþâàòè ïîñò³éíî ïðîòÿãîì íàâàíòàæåííÿ àáî
ïðè êîæíîìó çðîñòàíí³ íàâàíòàæåííÿ.

continuously during loading or at each load incre-
ment. The slip should be measured at least until
the load has dropped to 20 % below the maximum
load.

(4) Äëÿ êîæíî¿ ãðóïè ç’ºäíàíü ïîïåðå÷íå â³ä-
øàðóâàííÿ ì³æ ñòàëåâèì ïðîô³ëåì ³ êîæíîþ
ïëèòîþ íåîáõ³äíî âèì³ðÿòè ÿêîìîãà òî÷í³øå.

(4) As close as possible to each group of connec-
tors, the transverse separation between the steel
section and each slab should be measured.

Â.2.5 Îö³íêà ðåçóëüòàò³â âèïðîáóâàíü B.2.5 Test evaluation

(1) ßêùî âèêîíóþòüñÿ òðè âèïðîáóâàííÿ íîìi-
íàëüíî ³äåíòè÷íèõ çðàçê³â ³ â³äõèëåííÿ ðåçóëü-
òàò³â îêðåìèõ âèïðîáóâàíü â³ä îòðèìàíîãî
ñåðåäíüîãî çíà÷åííÿ âñ³õ âèïðîáóâàíü íå ïå-
ðåâèùóº 10 %, òî ðîçðàõóíêîâèé îï³ð âèçíà-
÷àºòüñÿ òàê:

(1) If three tests on nominally identical specimens
are carried out and the deviation of any individual
test result from the mean value obtained from all
tests does not exceed 10 %, the design resis-
tance may be determined as follows:

– íîðìàòèâíèé îï³ð PRk íåîáõ³äíî ïðèéìàòè
ÿê ì³í³ìàëüíå ðóéí³âíå íàâàíòàæåííÿ (ðîç-
ä³ëåíå íà ê³ëüê³ñòü ç’ºäíàíü), çìåíøåíèé íà
10 %;

– the characteristic resistance PRk should be
taken as the minimum failure load (divided by
the number of connectors) reduced by 10 %;

– ðîçðàõóíêîâèé îï³ð PRd íåîáõ³äíî âèçíà-
÷àòè çà âèðàçîì:

– the design resistance PRd should be calcu-
lated from:

P
f

f

P P
Rd

u

ut

Rk

V

Rk

V

� �
� �

, (Â.1)

äå:
fu – ì³í³ìàëüíà âèçíà÷åíà ãðàíè÷íà ì³öí³ñòü
ìàòåð³àëó ç’ºäíàííÿ;

where:
fu is the minimum specified ultimate strength of
the connector material;

fut – ôàêòè÷íà ãðàíè÷íà ì³öí³ñòü ìàòåð³àëó
ç’ºäíàííÿ ó âèïðîáîâóâàíîìó çðàçêó;

fut is the actual ultimate strength of the connector
material in the test specimen; and

�V – êîåô³ö³ºíò íàä³éíîñò³ äëÿ çñóâíîãî ç’ºä-
íàííÿ.

�V is the partial safety factor for shear connection.

Ïðèì³òêà. Çíà÷åííÿ �V ìîæå âñòàíîâëþâàòèñü ó
íàö³îíàëüíîìó äîäàòêó. Ðåêîìåíäóºòüñÿ âåëè÷èíà
1,25.

Note: The value for �V may be given in the National
Annex. The recommended value for �V is 1,25.

(2) ßêùî â³äõèëåííÿ â³ä ñåðåäíüîãî ïåðåâè-
ùóº 10 %, òî íåîáõ³äíî âèêîíàòè ùîíàéìåíøå
òðè âèïðîáóâàííÿ òàêîãî ñàìîãî âèäó. Ï³ñëÿ
öüîãî ðåçóëüòàòè âèïðîáóâàíü íåîáõ³äíî îöi-
íèòè çã³äíî ç äîäàòêîì D, EN 1990.

(2) If the deviation from the mean exceeds 10 %,
at least three more tests of the same kind should
be made. The test evaluation should then be car-
ried out in accordance with EN 1990, Annex D.

(3) ßêùî ç’ºäíàííÿ ñêëàäàºòüñÿ ç äâîõ îêðå-
ìèõ åëåìåíò³â, îäèí ç ÿêèõ ñïðèéìàº çñóâ, à
³íøèé çóñèëëÿ, ÿê³ íàìàãàþòüñÿ â³ää³ëèòè
ïëèòó â³ä ñòàëåâîãî ïðîô³ëþ áàëêè, òî â’ÿç³, ÿê³
ñïðèéìàþòü â³äðèâ, ïîâèíí³ ìàòè íåîáõ³äíó
ì³öí³ñòü ³ æîðñòê³ñòü äëÿ ñïðèéíÿòòÿ òàêîãî
â³äðèâó ïðè âèïðîáóâàííÿõ. Â³äðèâ íåîáõ³äíî
âèì³ðþâàòè ïðè äîñÿãíåíí³ íàâàíòàæåííÿ íà
ç’ºäíàííÿ 80 % â³ä ãðàíè÷íîãî, ùî ïîâèííî
ñêëàäàòè ìåíøå ïîëîâèíè ïîçäîâæíüîãî çìi-
ùåííÿ ïëèòè â³äíîñíî áàëêè.

(3) Where the connector is composed of two sep-
arate elements, one to resist longitudinal shear
and the other to resist forces tending to separate
the slab from the steel beam, the ties which resist
separation shall be sufficiently stiff and strong so
that separation in push tests, measured when the
connectors are subjected to 80 % of their ultimate
load, is less than half of the longitudinal move-
ment of the slab relative to the beam.
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(4) Íåñó÷à çäàòí³ñòü çðàçêà íà êîâçàííÿ 	u

ïîâèííà ïðèéìàòèñü ÿê ìàêñèìàëüíî âèì³ðÿíå
êîâçàííÿ ïðè íîðìàòèâíîìó ð³âí³ íàâàíòàæåí-
íÿ, ÿê ïîêàçàíî íà ðèñóíêó Â.2. Çà íîðìàòèâíå
çíà÷åííÿ íåñó÷î¿ çäàòíîñò³ íà êîâçàííÿ 	uk

íåîáõ³äíî ïðèéìàòè ì³í³ìàëüíó âåëè÷èíó ³ç
âèïðîáóâàíü 	u , çìåíøåíó íà 10 % àáî âèç-
íà÷åíó ÷åðåç ñòàòèñòè÷íó îö³íêó ðåçóëüòàò³â
âñ³õ âèïðîáóâàíü. Â îñòàííüîìó âèïàäêó íîð-
ìàòèâíå çíà÷åííÿ íåñó÷î¿ çäàòíîñò³ íà êîâçàí-
íÿ íåîáõ³äíî âèçíà÷àòè çã³äíî ç äîäàòêîì D,
EN 1990.

(4) The slip capacity of a specimen 	u should be
taken as the maximum slip measured at the char-
acteristic load level, as shown in Figure B.2. The
characteristic slip capacity	uk should be taken as
the minimum test value of 	u reduced by 10% or
determined by statistical evaluation from all the
test results. In the latter case, the characteristic
slip capacity should be determined in accordance
with EN 1990, Annex D.

Â.3 Âèïðîáóâàííÿ êîìá³íîâàíèõ ïëèò
ïåðåêðèòò³â

B.3 Testing of composite floor slabs

Â.3.1 Çàãàëüí³ ïîëîæåííÿ B.3.1 General

(1) Âèïðîáóâàííÿ â³äïîâ³äíî äî öüîãî ðîçä³ëó
íåîáõ³äíî âèêîðèñòîâóâàòè äëÿ âèçíà÷åííÿ
êîåô³ö³ºíò³â m ³ k àáî çíà÷åííÿ �Rd , ÿê³ çà-
ñòîñîâóþòüñÿ äëÿ ïåðåâ³ðêè îïîðó ïîçäîâæ-
íüîìó çñóâó, ÿê ïîêàçàíî ó ðîçä³ë³ 9.

(1) Tests according to this section should be
used for the determination of the factors m and k

or the value of �Rd to be used for the verification
of the resistance to longitudinal shear as given in
Section 9.

(2) Çã³äíî ç êðèâèìè çàëåæíîñò³ íàâàíòàæåí-
íÿ – ïðîãèí õàðàêòåð ðîáîòè íà ïîçäîâæí³é
çñóâ ìîæíà êâàë³ô³êóâàòè ÿê êðèõêèé àáî ïëàñ-
òè÷íèé. Õàðàêòåð ðîáîòè ââàæàºòüñÿ ïëàñòè÷-
íèì, ÿêùî â³í â³äïîâ³äàº 9.7.3(3). Â ³íøîìó
âèïàäêó õàðàêòåð ðîáîòè êâàë³ô³êóºòüñÿ ÿê
êðèõêèé.

(2) From the load-deflection curves the longitudi-
nal shear behaviour is to be classified as brittle or
ductile. The behaviour is deemed to be ductile if it
is in accordance with 9.7.3(3). Otherwise the be-
haviour is classified as brittle.

143

ÄÑÒÓ-Í Á EN 1994-1-1:2010

Ðèñóíîê Â.2 – Âèçíà÷åííÿ íåñó÷î¿ çäàòíîñò³ íà êîâçàííÿ 	u

Figure B.2 – Determination of slip capacity 	u
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(3) Çì³íí³, ÿê³ íåîáõ³äíî äîñë³äèòè, âêëþ÷àþòü
òîâùèíó ³ òèï ñòàëåâîãî ïðîôíàñòèëó, êëàñ
ñòàë³, ïîêðèòòÿ ïðîôíàñòèëó, ãóñòèíó ³ êëàñ
áåòîíó, òîâùèíó ³ äîâæèíó Ls ïðîëüîòó çñóâó.

(3) The variables to be investigated include the
thickness and the type of steel sheeting, the steel
grade, the coating of the steel sheet, the density
and grade of concrete, the slab thickness and the
shear span length Ls.

(4) Äëÿ çìåíøåííÿ ê³ëüêîñò³ íåîáõ³äíèõ âèï-
ðîáóâàíü òà ïîâíîòè äîñë³äæåíü îòðèìàí³ çà
ñåð³ÿìè âèïðîáóâàíü ðåçóëüòàòè ìîæíà âèêî-
ðèñòîâóâàòè äëÿ îö³íêè ³íøèõ çì³ííèõ, à ñàìå:

(4) To reduce the number of tests as required for a
complete investigation, the results obtained from
a test series may be used also for other values of
variables as follows:

– äëÿ òîâùèíè ñòàëåâîãî ïðîôíàñòèëó, á³ëü-
øîãî í³æ t ó âèïðîáóâàííÿõ;

– for thickness of the steel sheeting t larger than
tested;

– äëÿ áåòîíó ³ç âñòàíîâëåíîþ ì³öí³ñòþ fck

íå ìåíøå í³æ 0,8 fcm , äå fcm – ñåðåäíº çíà-
÷åííÿ ì³öíîñò³ áåòîíó ó âèïðîáóâàííÿõ;

– for concrete with specified strength fck not
less than 0,8 fcm , where fcm is the mean value
of the concrete strength in the tests;

– äëÿ ñòàëåâîãî ïðîôíàñòèëó ç îïîðîì òåêó-
÷îñò³ fyp íå ìåíøå í³æ 0,8 fypm , äå fypm –
ñåðåäíº çíà÷åííÿ îïîðó òåêó÷îñò³ çà âèïðî-
áóâàííÿìè.

– for steel sheeting having a yield strength fyp

not less than 0,8 fypm, where fypm is the mean
value of the yield strength in the tests.

Â.3.2 Ï³äãîòîâêà âèïðîáóâàííÿ B.3.2 Testing arrangement

(1) Âèïðîáóâàííÿ íåîáõ³äíî âèêîíóâàòè íà
øàðí³ðíî îáïåðòèõ ïëèòàõ.

(1) Tests should be carried out on simply sup-
ported slabs.

(2) Óëàøòóâàííÿ âèïðîáóâàíü ïîâèííî â³äïî-
â³äàòè ïîêàçàíîìó íà ðèñóíêó Â.3 àáî áóòè
åêâ³âàëåíòíèì.

(2) The test setup should be as shown in Figure
B.3 or equivalent.
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Ïîçíàêè:
1 – íåîïðåíîâà àáî åêâ³âàëåíòíà ïðîêëàäêà
� 100 ìì , b;

2 – îïîðíà ïëèòà � 100 ìì , b , 10 ìì (min)
(îäíàêîâà äëÿ âñ³õ îïîðíèõ ïëèò)

Key:
1 – neoprene pad or equivalent � 100 mm , b;
2 – support bearing plate � 100 mm , b , 10 mm (min)
(typical for all bearing plates)

Ðèñóíîê Â.3 – Óëàøòóâàííÿ âèïðîáóâàííÿ
Figure B.3 – Test set-up
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(3) Äî çðàçêà ïîâèíí³ ïðèêëàäàòèñü äâ³ ð³âí³
ë³í³¿ çîñåðåäæåíèõ íàâàíòàæåíü, ðîçòàøîâà-
íèõ ñèìåòðè÷íî ó L / 4 ³ 3 4L / ïðîëüîòó.

(3) Two equal concentrated line loads, placed
symmetrically at L / 4 and 3 4L / on the span,
should be applied to the specimen.

(4) Â³äñòàíü â³ä îñ³ îïîðè äî êðàþ ïëèòè íå
ïîâèííà ïåðåâèùóâàòè 100 ìì.

(4) The distance between the centre line of the
supports and the end of the slab should not ex-
ceed 100 mm.

(5) Øèðèíà îïîðíî¿ ïëàñòèíè ³ ë³í³¿ ïðèêëà-
äàííÿ íàâàíòàæåííÿ íå ïîâèííà ïåðåâèùó-
âàòè 100 ìì.

(5) The width of the bearing plates and the line
loads should not exceed 100 mm.

(6) ßêùî âèïðîáóâàííÿ âèêîðèñòîâóþòüñÿ äëÿ
âèçíà÷åííÿ êîåô³ö³ºíò³â m ³ k, òî äëÿ êîæíî¿
çì³ííî¿ íåîáõ³äíî âèêîíóâàòè äâ³ ãðóïè ïî òðè
âèïðîáóâàííÿ (âêàçàí³ íà ðèñóíêó Â.4 äëÿ çîí
À ³ Â) àáî òðè ãðóïè ïî äâà âèïðîáóâàííÿ.
Äëÿ çðàçê³â ó çîí³ À ïðîëiò çñóâó ïîâèíåí áóòè
íàéá³ëüøèì ³ç ìîæëèâèõ, ùî çàáåçïå÷óº ðóé-
íóâàííÿ â³ä ïîçäîâæíüîãî çñóâó, à äëÿ çðàçê³â
ó çîí³ Â – íàéìåíøèì ³ç ìîæëèâèõ, ùî çàáåç-
ïå÷óº ðóéíóâàííÿ â³ä ïîçäîâæíüîãî çñóâó, àëå
íå ìåíøèì ó äîâæèíó í³æ 3ht .

(6) When the tests are used to determine m and k

factors, for each variable to be investigated two
groups of three tests (indicated in Figure B.4 by
regions A and B) or three groups of two tests
should be performed. For specimens in region A,
the shear span should be as long as possible
while still providing failure in longitudinal shear
and for specimens in region B as short as possi-
ble while still providing failure in longitudinal
shear, but not less than 3ht in length.
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Ïðèì³òêà. b, dp , Ls – â ìì, Ap â ìì2, Vt â H Note: b, dp and Ls are in mm, Ap is in mm2, Vt is in N.

1 – ðîçðàõóíêîâà çàëåæí³ñòü äëÿ îïîðó ïîçäîâæ-
íüîìó çñóâó

1 – design relationship for longitudinal shear resis-
tance

Ðèñóíîê Â.4 – Îö³íêà ðåçóëüòàò³â âèïðîáóâàíü
Figure B.4 – Evaluation of test results
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(7) ßêùî âèïðîáóâàííÿ âèêîðèñòîâóþòüñÿ äëÿ
âèçíà÷åííÿ �u Rd, äëÿ êîæíîãî òèïó ñòàëåâèõ
ïðîôíàñòèë³â àáî ïîêðèòòÿ, íåîáõ³äíî âèêî-
íóâàòè íå ìåíøå í³æ ÷îòèðè âèïðîáóâàííÿ íà
çðàçêàõ îäíàêîâî¿ òîâùèíè áåç äîäàòêîâîãî
àðìóâàííÿ àáî çààíêåðóâàííÿ ê³íö³â. Ó ãðóï³ ç
òðüîõ âèïðîáóâàíü ïðîë³ò çñóâó ïîâèíåí áóòè
íàéá³ëüøèì ³ç ìîæëèâèõ, ùî çàáåçïå÷óº ðóé-
íóâàííÿ â³ä ïîçäîâæíüîãî çñóâó, à â îäíîìó
âèïðîáóâàíí³ – íàéìåíøèì ³ç ìîæëèâèõ, ùî
çàáåçïå÷óº ðóéíóâàííÿ â³ä ïîçäîâæíüîãî çñó-
âó, àëå íå ìåíøèì ó äîâæèíó í³æ 3ht . Âèïðîáó-
âàííÿ ç êîðîòêèì ïðîëüîòîì çñóâó âèêîðèñòî-
âóºòüñÿ ò³ëüêè äëÿ êëàñèô³êàö³¿ õàðàêòåðó
ðîáîòè çã³äíî ç Â.3.1(2).

(7) When the tests are used to determine �u Rd, for
each type of steel sheet or coating not less than
four tests should be carried out on specimens of
same thickness ht without additional reinforce-
ment or end anchorage. In a group of three tests
the shear span should be as long as possible
while still providing failure in longitudinal shear
and in the remaining one test as short as possible
while still providing failure in longitudinal shear,
but not less than 3ht in length. The one test with
short shear span is only used for classifying the
behaviour in accordance with B.3.1(2).

Â.3.3 Ïðèãîòóâàííÿ çðàçê³â B.3.3 Preparation of specimens

(1) Ïîâåðõíÿ ñòàëåâîãî ïðîôíàñòèëó ïîâèííà
áóòè òàêîþ æ, ÿê ï³ñëÿ âèãîòîâëåííÿ, áåç áóäü-
ÿêîãî ïîêðàùåííÿ âëàñòèâîñòåé ç÷åïëåííÿ
øëÿõîì çíåæèðåííÿ ïîâåðõí³.

(1) The surface of the profiled steel sheet shall be
in the ’asrolled’ condition, no attempt being made
to improve the bond by degreasing the surface.

(2) Ôîðìà âïàäèí ïðîôíàñòèëó ïîâèííà òî÷íî
â³äïîâ³äàòè íàñòèëàì, ùî âèêîðèñòîâóþòüñÿ
íà ïðàêòèö³. Âèì³ðÿíèé êðîê ³ âèñîòà âïàäèí íå
ïîâèííà â³äõèëÿòèñü â³ä íîì³íàëüíèõ çíà÷åíü
á³ëüøå í³æ íà 5 % ³ 10 % â³äïîâ³äíî.

(2) The shape and embossment of the profiled
sheet should accurately represent the sheets to
be used in practice. The measured spacing and
depth of the embossments shall not deviate from
the nominal values by more than 5 % and 10 % re-
spectively.

(3) Ó ðîçòÿãíóòèõ çîíàõ ïëèò ³íäóêòîðè óòâî-
ðåííÿ òð³ùèí ïîâèíí³ ðîçòàøîâóâàòèñü ïî âñ³é
øèðèí³ ïëèòè, ÿêà âèïðîáîâóºòüñÿ, ïðè ïðè-
êëàäåíèõ íàâàíòàæåííÿõ. ²íäóêòîðè òð³ùèí
ïîâèíí³ ïðîäîâæóâàòèñü, ùîíàéìåíøå, íà
âèñîòó íàñòèëó. Âîíè âñòàíîâëþþòüñÿ äëÿ
êðàùîãî âèçíà÷åííÿ äîâæèíè ïðîëüîòó çñóâó
Ls ³ îö³íêè ì³öíîñò³ áåòîíó íà ðîçòÿã.

(3) In the tension zone of the slabs crack inducers
should be placed across the full width of the test
slab under the applied loads. The crack inducers
should extend at least to the depth of the sheet-
ing. Crack inducers are placed to better define the
shear span length, Ls and to eliminate the tensile
strength of concrete.

(4) Äîçâîëÿºòüñÿ ðîçêð³ïëÿòè êðàéí³ ñò³íêè
íàñòèëó òàê, ùîá âîíè ïðàöþâàëè, ÿê ó á³ëüø
øèðîê³é ïëèò³.

(4) It is permitted to restrain exterior webs of the
deck so that they act as they would act in wider
slabs.

(5) Øèðèíà b âèïðîáîâóâàíèõ ïëèò ïîâèííà ñòà-
íîâèòè íå ìåíø í³æ òðè ðîçì³ðè çàãàëüíî¿ âèñî-
òè 600 ìì ³ ïåðåêðèâàòè øèðèíó ïðîôíàñòèëó.

(5) The width b of test slabs should not be less
than three times the overall depth, 600 mm and
the cover width of the profiled sheet.

(6) Çðàçêè ïîâèíí³ çàïîâíþâàòèñü ïðè ê³íöåâèõ
óìîâàõ îáïèðàííÿ. Öå íàéá³ëüø íåñïðèÿòëè-
âèé âèïàäîê äëÿ ôîðìè ðóéíóâàííÿ çñóâíîãî
ç’ºäíàííÿ.

(6) Specimens should be cast in the fully sup-
ported condition. This is the most unfavourable
situation for the shear bond mode of failure.

(7) Ó ïëèò³ ìîæå âñòàíîâëþâàòèñü àðìàòóðíà
ñ³òêà, íàïðèêëàä, äëÿ àðìóâàííÿ ïëèò ïðè
òðàíñïîðòóâàíí³, çàïîá³ãàíí³ óñàäö³ òîùî. Ó ðàç³
¿¿ âñòàíîâëåííÿ âîíà ïîâèííà ðîçì³ùóâàòèñü
òàê, ùîá ïðàöþâàòè íà ñòèñê ó çîí³ äîäàòíîãî
ìîìåíòó.

(7) Mesh reinforcement may be placed in the slab,
for example to reinforce the slab during transpor-
tation, against shrinkage, etc. If placed it must be
located such that it acts in compression under
sagging moment.
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(8) Áåòîí äëÿ âñ³õ çðàçê³â ñåð³¿ ïðè äîñë³äæåíí³
îäí³º¿ çì³ííî¿ ïîâèíåí áóòè ç îäíîãî çàì³ñó òà
çà îäíàêîâõ óìîâ äîãëÿäàííÿ.

(8) The concrete for all specimens in a series to
investigate one variable should be of the same
mix and cured under the same conditions.

(9) Äëÿ âñ³õ ãðóï ïëèò, ùî áóäóòü âèïðîáîâó-
âàòèñü ïðîòÿãîì 48 ãîä, íåîáõ³äíî îäíî÷àñíî
ãîòóâàòè ì³í³ìàëüíó ê³ëüê³ñòü çðàçê³â áåòîíó
äëÿ âèçíà÷åííÿ öèë³íäðè÷íî¿ àáî êóáêîâî¿
ì³öíîñò³. Ì³öí³ñòü áåòîíó fcm êîæíî¿ ãðóïè ïî-
âèííà ïðèéìàòèñü ÿê ñåðåäíº çíà÷åííÿ, ÿêùî
â³äõèëåííÿ êîæíîãî çðàçêà â³ä ñåðåäíüîãî çíà-
÷åííÿ íå ïåðåâèùóº 10 %. ßêùî â³äõèëåííÿ
ì³öíîñò³ íà ñòèñê â³ä ñåðåäíüîãî çíà÷åííÿ íå
ïåðåâèùóº 10 %, òî ì³öí³ñòü áåòîíó íåîáõ³äíî
ïðèéìàòè ÿê ìàêñèìàëüíå îòðèìàíå çíà÷åííÿ.

(9) For each group of slabs that will be tested
within 48 hours, a minimum of four concrete spec-
imens, for the determination of the cylinder or
cube strength, should be prepared at the time of
casting the test slabs. The concrete strength fcm

of each group should be taken as the mean value,
when the deviation of each specimen from the
mean value does not exceed 10 %. When the de-
viation of the compressive strength from the mean
value exceeds 10 %, the concrete strength should
be taken as the maximum observed value.

(10) Îï³ð ðîçòÿãó òà îï³ð òåêó÷îñò³ ñòàëåâîãî
ïðîôíàñòèëó íåîáõ³äíî ïðèéìàòè çà âèïðîáó-
âàííÿìè çðàçê³â, âèð³çàíèõ ç êîæíîãî íàñòèëó,
âèêîðèñòàíîãî äëÿ âèïðîáóâàííÿ ïëèò.

(10) The tensile strength and yield strength of the
profiled steel sheet should be obtained from cou-
pon tests on specimens cut from each of the
sheets used to form the test slabs.

Â.3.4 Ìåòîäèêà âèïðîáóâàëüíîãî

íàâàíòàæåííÿ

B.3.4 Test loading procedure

(1) Ìåòîäèêà âèïðîáóâàëüíîãî íàâàíòàæåííÿ
ìàº íà ìåò³ âèáðàòè íàâàíòàæåííÿ, ùî ïðè-
êëàäàºòüñÿ ïðîòÿãîì ïåâíîãî ïåð³îäó ÷àñó.
Âîíà ñêëàäàºòüñÿ ³ç äâîõ ÷àñòèí äëÿ ïî÷àòêî-
âèõ âèïðîáóâàíü, êîëè ïëèòà çàçíàº öèêë³÷íîãî
íàâàíòàæåííÿ; öå â³äáóâàºòüñÿ çà íàñòóïíèì
âèïðîáóâàííÿì òà êîëè ïëèòà íàâàíòàæóºòüñÿ
äî ðóéíóâàííÿ çá³ëüøåííÿì íàâàíòàæåííÿ.

(1) The test loading procedure is intended to rep-
resent loading applied over a period of time. It is in
two parts consisting of an initial test, where the
slab is subjected to cyclic loading; this is followed
by a subsequent test, where the slab is loaded to
failure under an increasing load.

(2) ßêùî âèêîðèñòîâóþòüñÿ äâ³ ãðóïè ç òðüîõ
âèïðîáóâàíü, òî îäèí ³ç òðüîõ çðàçê³â ó êîæí³é
ãðóï³ ìîæå ï³ääàâàòèñü ò³ëüêè ñòàòè÷íîìó
âèïðîáóâàííþ áåç öèêë³÷íîãî íàâàíòàæåííÿ
äëÿ âèçíà÷åííÿ ð³âíÿ öèêë³÷íîãî íàâàíòà-
æåííÿ äëÿ äâîõ ³íøèõ.

(2) If two groups of three tests are used, one of
the three test specimens in each group may be
subjected to just the static test without cyclic load-
ing in order to determine the level of the cyclic
load for the other two.

(3) Ïî÷àòêîâå âèïðîáóâàííÿ: íà ïëèòó íåîá-
õ³äíî ïðèêëàñòè öèêë³÷íå íàâàíòàæåííÿ, ÿêå
çì³íþºòüñÿ ì³æ íàéìåíøèì çíà÷åííÿì, ùî
íå ïåðåâèùóº 0,2Wt òà âåðõí³ì çíà÷åííÿì, íå
ìåíøèì í³æ 0,6Wt , äå Wt – âèì³ðÿíå ðóéí³âíå
íàâàíòàæåííÿ ç ïîïåðåäíüîãî ñòàòè÷íîãî
âèïðîáóâàííÿ çã³äíî ç (2).

(3) Initial test: the slab should be subjected to
an imposed cyclic load, which varies between a
lower value not greater than 0,2Wt and an upper
value not less than 0,6Wt , where Wt is the mea-
sured failure load of the preliminary static test ac-
cording (2).

(4) Íàâàíòàæåííÿ ïîâèííî ïðèêëàäàòèñü ïðè
5000 öèêëàõ ïðîòÿãîì íå ìåíøå í³æ 3 ãîä.

(4) The loading should be applied for 5000 cycles
in a time not less than 3 hours.

(5) Íàñòóïíå âèïðîáóâàííÿ: íà çàâåðøåííÿ ïî-
÷àòêîâîãî âèïðîáóâàííÿ ïëèòó íåîáõ³äíî ï³ä-
äàòè ñòàòè÷íîìó âèïðîáóâàííþ, êîëè ïðèêëà-
äåíå íàâàíòàæåííÿ çðîñòàº ïîñò³éíî òàê, ùî
ðóéíóâàííÿ íå â³äáóâàºòüñÿ ïðîòÿãîì ùîíàé-

(5) Subsequent test: on completion of the initial
test, the slab should be subjected to a static test
where the imposed load is increased progres-
sively, such that failure does not occur in less than
1 hour. The failure load Wt is the maximum load
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ìåíøå 1 ãîä. Ðóéí³âíå íàâàíòàæåííÿ Wt – öå
ìàêñèìàëüíå íàâàíòàæåííÿ, ïðèêëàäåíå äî
ïëèòè ïðè ðóéíóâàíí³, ïëþñ âàãà êîìá³íîâàíî¿
ïëèòè ³ òðàâåðñ.

imposed on the slab at failure plus the weight of
the composite slab and spreader beams.

(6) Ïðè íàñòóïíîìó âèïðîáóâàíí³ íàâàíòà-
æåííÿ ìîæå ïðèêëàäàòèñü ÿê êîíòðîëüîâàíà
ñèëà àáî ÿê êîíòðîëüîâàíèé ïðîãèí.

(6) In the subsequent test the load may be applied
either as force-controlled or deflection-controlled.

Â.3.5 Âèçíà÷åííÿ ðîçðàõóíêîâèõ çíà÷åíü

m ³ k

B.3.5 Determination of design values for

m and k

(1) ßêùî õàðàêòåð ðîáîòè ïëàñòè÷íèé (äèâ.
9.7.3(3)), òî õàðàêòåðèñòè÷íå åêñïåðèìåíòàëü-
íå çóñèëëÿ çñóâó Vt íåîáõ³äíî ïðèéìàòè ÿê 0,5
â³ä çíà÷åííÿ ðóéí³âíîãî íàâàíòàæåííÿ Wt , ÿêå
âèçíà÷åíî ó Â.3.4. ßêùî ðîáîòà çðàçêà º êðèõ-
êîþ, òî äàíå çíà÷åííÿ íàâàíòàæåííÿ âàðòî
çìåíøèòè, ïîìíîæèâøè íà êîåô³ö³ºíò 0,8.

(1) If the behaviour is ductile, see 9.7.3(3), the
representative experimental shear force Vt should
be taken as 0,5 times the value of the failure load
Wt as defined in B.3.4. If the behaviour is brittle
this value shall be reduced, using a factor 0,8.

(2) Çà âñ³ìà çíà÷åííÿì Vt ó âèïðîáóâàííÿõ
íîðìàòèâíèé îï³ð çñóâó íåîáõ³äíî îá÷èñëþ-
âàòè ÿê 5 % âèá³ðêó ³ç âèêîðèñòàííÿì ïðèäàò-
íî¿ ñòàòèñòè÷íî¿ ìîäåë³, ïîáóäîâàíî¿ ÿê íîð-
ìàòèâíà ë³í³ÿ ðåãðåñ³¿ (ðèñóíîê Â.4).

(2) From all the test values of Vt the characteristic
shear strength should be calculated as the 5 %
fractile by using an appropriate statistical model
and drawn as a characteristic linear regression
line, as shown in Figure B.4.

(3) ßêùî âèêîðèñòîâóþòüñÿ äâ³ ãðóïè ïî òðè
âèïðîáóâàííÿ ³ â³äõèëåííÿ áóäü-ÿêîãî ðåçóëü-
òàòó îêðåìîãî âèïðîáóâàííÿ ó ãðóï³ â³ä ñåðåä-
íüîãî ó ãðóï³ íå ïåðåâèùóº 10 %, òî ðîçðàõóí-
êîâå â³äíîøåííÿ ìîæíà âèçíà÷èòè çã³äíî ç
äîäàòêîì D, EN 1990 àáî íàñòóïíèì ÷èíîì:

(3) If two groups of three tests are used and the
deviation of any individual test result in a group
from the mean of the group does not exceed
10 %, the design relationship may be determined
in accordance with Annex D of EN 1990 or as
follows:

ç êîæíî¿ ãðóïè íîðìàòèâíå çíà÷åííÿ ââàæàºòü-
ñÿ ºäèíèì, îòðèìàíèì ïðèéíÿòòÿì ì³í³ìàëü-
íîãî çíà÷åííÿ, çìåíøåíîãî íà 10 %. Ðîçðàõóí-
êîâå â³äíîøåííÿ óòâîðþºòüñÿ ïðÿìîþ ë³í³ºþ
÷åðåç ö³ íîðìàòèâí³ çíà÷åííÿ äëÿ ãðóï À ³ Â.

From each group the characteristic value is
deemed to be the one obtained by taking the mini-
mum value of the group reduced by 10 %. The de-
sign relationship is formed by the straight line
through these characteristic values for groups A
and B.

Â.3.6 Âèçíà÷åííÿ ðîçðàõóíêîâèõ çíà÷åíü

�u Rd,

B.3.6 Determination of the design values for

�u Rd,

(1) Ä³àãðàìà ÷àñòêîâîãî ç÷åïëåííÿ, ÿê ïîêà-
çàíî íà ðèñóíêó Â.5, ïîâèííà âèçíà÷àòèñü ³ç
âèêîðèñòàííÿì âèì³ðÿíèõ ðîçì³ð³â òà ì³öíîñò³
áåòîíó ³ ñòàëåâîãî ïðîôíàñòèëó. Äëÿ ì³öíîñò³
áåòîíó ìîæå âèêîðèñòîâóâàòèñü ñåðåäíº
çíà÷åííÿ fcm , ÿê âêàçàíî ó Â.3.3 (9).

(1) The partial interaction diagram as shown in
Figure B.5 should be determined using the mea-
sured dimensions and strengths of the concrete
and the steel sheet. For the concrete strength the
mean value fcm of a group as specified in B.3.3 (9)
may be used.

(2) Çà ìàêñèìàëüíèì ïðèêëàäåíèì íàâàíòà-
æåííÿì ïîâèíí³ âèçíà÷àòèñü çãèíàëüíèé ìî-
ìåíò Ì ó ïåðåð³ç³ ï³ä çîñåðåäæåíèì íàâàíòà-
æåííÿì, ñïðè÷èíåíèé íàâàíòàæåííÿì, âëàñíà
âàãà ïëèòè ³ òðàâåðñè. Ïîñë³äîâí³ñòü A B C- -
íà ðèñóíêó Â.5 äàº çíà÷åííÿ � äëÿ êîæíîãî
âèïðîáóâàííÿ, à çíà÷åííÿ �u çà âèðàçîì:

(2) From the maximum applied loads, the bending
moment M at the cross-section under the point
load due to the applied load, dead weight of the
slab and spreader beams should be determined.
The path A B C- - in Figure B.5 then gives a
value � for each test, and a value �u from:
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äå:
Lo – äîâæèíà çàâåäåííÿ çà îïîðè.

where:
Lo is the length of the overhang.

(3) ßêùî ó ðîçðàõóíêàõ äîäàòêîâèé îï³ð ïîç-
äîâæíüîìó çñóâó, ñïðè÷èíåíèé îïîðíèìè
ðåàêö³ÿìè, âðàõîâóºòüñÿ çã³äíî ç 9.7.3(9), òî �u

íåîáõ³äíî âèçíà÷àòè çà âèðàçîì:

(3) If in design the additional longitudinal shear
resistance caused by the support reaction is
taken into account in accordance with 9.7.3(9), �u

should be determined from:

�
� �

u
cf t

s o

N V

b L L
�

�

�( )
, (Â.3)

äå:
� – çíà÷åííÿ êîåô³ö³ºíòà òåðòÿ ïðèéìàºòüñÿ
0,5;

where:
� is the default value of the friction coefficient to
be taken as 0,5;

Vt – îïîðíà ðåàêö³ÿ ïðè ãðàíè÷íîìó âèïðîáó-
âàëüíîìó íàâàíòàæåíí³.

Vt is the support reaction under the ultimate test
load.

(4) Íîðìàòèâíèé îï³ð çñóâó �u Rk, íåîáõ³äíî
îá÷èñëþâàòè çà ðåçóëüòàòàìè âèïðîáóâàíü ÿê
5 % âèá³ðêó ³ç çàñòîñóâàííÿì ïðèäàòíî¿ ñòà-
òèñòè÷íî¿ ìîäåë³ çã³äíî ç äîäàòêîì D, EN 1990.

(4) The characteristic shear strength �u Rk, should
be calculated from the test values as the 5 %
fractile using an appropriate statistical model in
accordance with EN 1990, Annex D.

(5) Ðîçðàõóíêîâèé îï³ð çñóâó �u Rd, – íîðìà-
òèâíèé îï³ð �u Rk, , ðîçä³ëåíèé íà êîåô³ö³ºíò
íàä³éíîñò³ �VS .

(5) The design shear strength �u Rd, is the charac-
teristic strength �u Rk, divided by the partial safety
coefficient �VS .

Ïðèì³òêà. Çíà÷åííÿ �VS ìîæå âêàçóâàòèñü ó íàö³î-
íàëüíîìó äîäàòêó. Ðåêîìåíäóºòüñÿ çíà÷åííÿ 1,25.

Note: The value for �VS may be given in the National
Annex. The recommended value for �VS is 1,25.
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ÄÎÄÀÒÎÊ Ñ
(äîâ³äêîâèé)

ANNEX C
(Informative)

ÓÑÀÄÊÀ ÁÅÒÎÍÓ Ó ÊÎÌÁ²ÍÎÂÀÍÈÕ
ÊÎÍÑÒÐÓÊÖ²ßÕ ÑÏÎÐÓÄ

SHRINKAGE OF CONCRETE FOR
COMPOSITE STRUCTURES FOR BUILDINGS

(1) ßêùî òî÷íèé êîíòðîëü ïðîôíàñòèëó ïðè
çâåäåíí³ íå ìàº âàæëèâîãî çíà÷åííÿ, àáî ÿêùî
íå î÷³êóºòüñÿ äîñÿãíåííÿ óñàäêîþ íàäì³ðíèõ
âåëè÷èí, òî äëÿ âèçíà÷åííÿ âïëèâ³â óñàäêè
ìîæíà ïðèéìàòè íàñòóïí³ íîì³íàëüí³ çíà÷åííÿ
äåôîðìàö³é çàãàëüíî¿ îñòàòî÷íî¿ â³ëüíî¿
óñàäêè:

(1) Unless accurate control of the profile during
execution is essential, or where shrinkage is
expected to take exceptional values, the nominal
value of the total final free shrinkage strain may
be taken as follows in calculations for the effects
of shrinkage:

– ó ñóõîìó ñåðåäîâèù³ (ççîâí³ àáî âñåðåäèí³
áóä³âåëü, çà âèíÿòêîì çàïîâíåíèõ áåòîíîì
åëåìåíò³â):
325 , 10–6 äëÿ çâè÷àéíîãî áåòîíó,
500, 10–6 äëÿ áåòîíó íà ëåãêèõ çàïîâíþâà-
÷àõ;

– in dry environments (whether outside or within
buildings but excluding concrete-filled mem-
bers):
325 , 10–6 for normal concrete
500 , 10–6 for lightweight concrete;

– â ³íøèõ óìîâàõ ñåðåäîâèùà òà çàïîâíåíèõ
áåòîíîì åëåìåíòàõ:
200 , 10–6 äëÿ çâè÷àéíîãî áåòîíó,
300,10–6 äëÿ áåòîíó íà ëåãêèõ çàïîâíþâà-
÷àõ.

– in other environments and in filled members:
200 , 10–6 for normal concrete,
300 , 10–6 for lightweight concrete.
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ÄÎÄÀÒÎÊ ÍÀ
(äîâ³äêîâèé)

Ïåðåë³ê íàö³îíàëüíèõ ñòàíäàðò³â Óêðà¿íè (ÄÑÒÓ), ³äåíòè÷íèõ ÌÑ,
ïîñèëàííÿ íà ÿê³ º â EN 1994-1-1:2004

Ïîçíàêè òà íàçâà ºâðîïåéñüêîãî
ñòàíäàðòó

Ñòóï³íü
â³äïîâ³ä-

íîñò³

Ïîçíàêè òà íàçâà äåðæàâíîãî ñòàíäàðòó Óêðà¿íè
(ÄÑÒÓ)

EN 1990:2002 Îñíîâè ïðîåêòó-
âàííÿ ñïîðóä

IDT ÄÑÒÓ-Í Á Â.1.2-13:2008 Ñèñòåìà íàä³éíîñò³ òà
áåçïåêè ó áóä³âíèöòâ³. Íàñòàíîâà. Îñíîâè
ïðîåêòóâàííÿ êîíñòðóêö³é (EN 1990:2002, IDT)

EN 1992-1-1:2002 Ïðîåêòóâàííÿ
çàë³çîáåòîííèõ êîíñòðóêö³é

IDT ÄÑÒÓ-Í Á EN 1992-1-1:2010 ªâðîêîä 2.
Ïðîåêòóâàííÿ çàë³çîáåòîííèõ êîíñòðóêö³é.
×àñòèíà 1-1. Çàãàëüí³ ïðàâèëà ³ ïðàâèëà äëÿ
ñïîðóä (EN 1992-1-1:2004, IDÒ)

EN 1993-1-1:2003 Ïðîåêòóâàííÿ
ñòàëåâèõ êîíñòðóêö³é

IDT ÄÑÒÓ-Í Á 1993-1-1 201õ Ïðîåêòóâàííÿ ñòàëåâèõ
êîíñòðóêö³é. Îñíîâí³ ïîëîæåííÿ. Çàãàëüí³ ïðàâèëà
ïðîåêòóâàííÿ (EN 1993-1-1:2005)

EN 10025-1:2002 Âèðîáè ³ç ãàðÿ-
÷åêàòàíî¿ ñòàë³: Çàãàëüí³ óìîâè
ïîñòàâêè

IDT ÄÑÒÓ ÅN 10025-1:2007 Âèðîáè ãàðÿ÷åêàòàí³ ç
êîíñòðóêö³éíî¿ ñòàë³. ×àñòèíà 1. Çàãàëüí³ òåõí³÷í³
óìîâè ïîñòàâêè (ÅN 10025-1:2004, IDT)

EN 10025-2:2002 Âèðîáè ³ç ãàðÿ-
÷åêàòàíî¿ ñòàë³: Òåõí³÷í³ óìîâè
ïîñòàâêè äëÿ íåëåãîâàíèõ ñòàëåé

IDT ÄÑÒÓ ÅN 10025-2:2007 Âèðîáè ãàðÿ÷åêàòàí³ ç
êîíñòðóêö³éíî¿ ñòàë³. ×àñòèíà 12. Òåõí³÷í³ óìîâè
ïîñòàâêè íåëåãîâàíèõ êîíñòðóêö³éíèõ ñòàëåé
(ÅN 10025-2:2004, IDT)

EN 10025-3:2002 Âèðîáè ³ç ãàðÿ-
÷åêàòàíî¿ ñòàë³: Òåõí³÷í³ óìîâè
ïîñòàâêè äëÿ íîðìîâàíèõ
ïðîêàòíèõ çâàðþâàíèõ
òîíêîçåðíèñòèõ ñòàëåé

IDT ÄÑÒÓ ÅN 10025-3:2007 Âèðîáè ãàðÿ÷åêàòàí³ ç
êîíñòðóêö³éíî¿ ñòàë³. ×àñòèíà 3. Òåõí³÷í³ óìîâè
ïîñòàâêè çâàðþâàíèõ äð³áíîçåðíèñòèõ êîíñòðóê-
ö³éíèõ ñòàëåé, ï³ääàíèõ íîðìàë³çàö³¿ àáî íîðìàë³-
çóâàëüíîìó ïðîêàòóâàííþ (ÅN 10025-3:2004, IDT)

EN 10025-4:2002 Âèðîáè ³ç ãàðÿ-
÷åêàòàíî¿ ñòàë³: Òåõí³÷í³ óìîâè
ïîñòàâêè äëÿ òåðìîìåõàí³÷íèõ
ïðîêàòíèõ çâàðþâàíèõ
òîíêîçåðíèñòèõ ñòàëåé

IDT ÄÑÒÓ ÅN 10025-4:2007 Âèðîáè ãàðÿ÷åêàòàí³ ç
êîíñòðóêö³éíî¿ ñòàë³. ×àñòèíà 4. Òåõí³÷í³ óìîâè
ïîñòàâêè òåðìîìåõàí³÷íî îáðîáëåíèõ çâàðþâàíèõ
äð³áíîçåðíèñòèõ ñòàëåé (ÅN 10025-4:2004, IDT)

EN 10025-5:2002 Âèðîáè ³ç ãàðÿ-
÷åêàòàíî¿ ñòàë³: Òåõí³÷í³ óìîâè
ïîñòàâêè äëÿ àíòèêîðîç³éíèõ
ñòàëåé

IDT ÄÑÒÓ ÅN 10025-5:2007 Âèðîáè ãàðÿ÷åêàòàí³ ç
êîíñòðóêö³éíî¿ ñòàë³. ×àñòèíà 5. Òåõí³÷í³ óìîâè
ïîñòàâêè êîíñòðóêö³éíèõ ñòàëåé ç ï³äâèùåíîþ
òðèâê³ñòþ äî àòìîñôåðíî¿ êîðîç³¿
(ÅN 10025-5:2004, IDT)

EN 10025-6:2002 Âèðîáè ³ç ãàðÿ-
÷åêàòàíî¿ ñòàë³: Òåõí³÷í³ óìîâè
ïîñòàâêè äëÿ ïëîñêèõ âèðîá³â ³ç
âèñîêîì³öíî¿ çàãàðòîâàíî¿ ³
â³äïóùåíî¿ ñòàë³

IDT ÄÑÒÓ ÅN 10025-6:2007 Âèðîáè ãàðÿ÷åêàòàí³ ç
êîíñòðóêö³éíî¿ ñòàë³. ×àñòèíà 6.Òåõí³÷í³ óìîâè
ïîñòàâêè ïëîñêèõ âèðîá³â ç êîíñòðóêö³éíî¿ ñòàë³
ç âèñîêîþ ãðàíèöåþ òåêó÷îñò³ â çàãàðòîâàíîìó òà
â³äïóùåíîìó ñòàí³ (ÅN 10025-6:2004, IDT)
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Òåõí³÷íà ïîïðàâêà
EN 1994-1-1:2004/ÀÑ:2009

1) Çì³íè äî "Çì³ñòó"
Ñòîð³íêà 5, ðÿäîê äî ï³äðîçä³ëó 6.8.7.1,

çàì³íèòè "àðìàòóðà, ³ áåòîí" íà "àðìàòóðà ³
áåòîí".

1) Modification to "Contents"
Page 5, line for Subclause "6.8.7.1", replace "rein-
forcement, and concrete" with: "reinforcement
and concrete".

2) Çì³íè äî "Íàö³îíàëüíîãî äîäàòêà
EN 1994-1-1"
2-é àáçàö, ñòîð³íêà 11, ñïèñîê ïóíêò³â, çàìi-

íèòè "2.4.1.2(5)" íà "2.4.1.2(5)Ð".
2-é àáçàö, ñòîð³íêà 11, ñïèñîê ïóíêò³â, çàìi-

íèòè "2.4.1.2(6)" íà "2.4.1.2(6)Ð".
2-é àáçàö, ñòîð³íêà 11, ñïèñîê ïóíêò³â, çàìi-

íèòè "2.4.1.2(7)" íà "2.4.1.2(7)Ð".
2-é àáçàö, ñòîð³íêà 11, ñïèñîê ïóíêò³â, çàìi-

íèòè "9.1.1(2)" íà "9.1.1(2)Ð".
2-é àáçàö, ñòîð³íêà 11, ñïèñîê ïóíêò³â, çàìi-

íèòè "9.7.3(4)" íà "9.7.3(4), Ïðèì³òêà 1".
2-é àáçàö, ñòîð³íêà 11, ñïèñîê ïóíêò³â,

çàìiíèòè "9.7.3(8)" íà "9.7.3(8), Ïðèì³òêà 1".

2) Modification to "National Annex for
EN 1994-1-1"
2nd paragraph, page 11, list entries, replace
"2.4.1.2(5)" with: "2.4.1.2(5)P".
2nd paragraph, page 11, list entries, replace

"2.4.1.2(6)" with: "2.4.1.2(6)P".
2nd paragraph, page 11, list entries, replace

"2.4.1.2(7)" with: "2.4.1.2(7)P".
2nd paragraph, page 11, list entries, replace

"9.1.1(2)" with: "9.1.1(2)P".
2nd paragraph, page 11, list entries, replace

"9.7.3(4)" with: "9.7.3(4), Note 1".
2nd paragraph, page 11, list entries, replace

"9.7.3 (8)" with: "9.7.3 (8), Note 1".

3) Çì³íè äî ï. 1.2.2
Ñòîð³íêà 13, çàì³íèòè "EN 1992-1-11" íà

"EN 1992-1-1:2004".
Ñòîð³íêà 13, çàì³íèòè "EN 1993-1-11" íà

"EN 1993-1-1:2005".
Ñòîð³íêà 13, çàì³íèòè "EN 1993-1-31" íà

"EN 1993-1-3:2006".
Ñòîð³íêà 13, çàì³íèòè "EN 1993-1-51" íà

"EN 1993-1-5:2006".
Ñòîð³íêà 13, çàì³íèòè "EN 1993-1-81" íà

"EN 1993-1-8:2005".
Ñòîð³íêà 13, çàì³íèòè "EN 1993-1-91" íà

"EN 1993-1-9:2005".

3) Modification to 1.2.2
Page 13, replace "EN 1992-1-11" with:

"EN 1992-1-1:2004".
Page 13, replace "EN 1993-1-11" with:

"EN 1993-1-1:2005".
Page 13, replace "EN 1993-1-31" with:

"EN 1993-1-3:2006".
Page 13, replace "EN 1993-1-51" with:

"EN 1993-1-5:2006".
Page 13, replace "EN 1993-1-81" with:

"EN 1993-1-8: 2005".
Page 13, replace "EN 1993-1-91" with:

"EN 1993-1-9:2005".

Âèäàëèòè âèíîñêó çíèçó ñòîð³íêè 13:
1 Ïîâèííå áóòè îïóáë³êîâàíå.
Ñòîð³íêà 13, çàì³íèòè "EN 10025-1:2002" íà

"EN 10025-1:2004".
Ñòîð³íêà 13, çàì³íèòè "EN 10025-2:2002" íà

"EN 10025-2:2004".
Ñòîð³íêà 13, çàì³íèòè "EN 10025-3:2002" íà

"EN 10025-3:2004".
Ñòîð³íêà 13, çàì³íèòè "EN 10025-4:2002" íà

"EN 10025-4:2004".
Ñòîð³íêà 13, çàì³íèòè "EN 10025-5:2002" íà

"EN 10025-5:2004".
Ñòîð³íêà 13, çàì³íèòè "EN 10025-6:2002" íà

"EN 10025-6:2004".

Delete footNote at the bottom of page 13:
1 To be published.
Page 13, replace "EN 10025-1:2002" with:

"EN 10025-1:2004".
Page 13, replace "EN 10025-2:2002" with:

"EN 10025-2:2004".
Page 13, replace "EN 10025-3:2002" with:

"EN 10025-3:2004".
Page 13, replace "EN 10025-4:2002" with:

"EN 10025-4:2004".
Page 13, replace "EN 10025-5:2002" with:

"EN 10025-5:2004".
Page 14, replace "EN 10025-6:2002" with:

"EN 10025-6:2004".
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Ñòîð³íêà 14, çàì³íèòè:

"EN 10147:2000" íà "EN 10326:2004 Ñìóãà ³
ëèñò ç êîíñòðóêö³éíî¿ ñòàë³, ïîêðèòî¿ ãàðÿ÷èì
ðîç÷èíîì – Òåõí³÷í³ âèìîãè ïîñòàâêè"

Page 14, replace: "EN 10147:2000 Continuously
hot-dip zinc coated structural steels strip and
sheet: Technical delivery conditions" with:

"EN 10326:2004 Continuously hot dip coated strip
and sheet of structural steels – Technical delivery
conditions"

4) Çì³íè äî ï. 3.5
Ñòîð³íêà 25, àáçàö "(2)", çàì³íèòè "EN 10147"
íà "EN 10326"

4) Modification to 3.5
Page 25, paragraph "(2)", replace "EN 10147"
with: "EN 10326".

5) Çì³íè äî ï. 4.2
Ñòîð³íêà 26, àáçàö "(2)", çàì³íèòè "EN 10147"
íà "EN 10326"

5) Modification to 4.2
Page 26, paragraph "(2)", replace "EN 10147"
with: "EN 10326".

6) Çì³íè äî ï. 5.3.2.1
Ñòîð³íêà 28, àáçàö "(2)", 2-é ðÿäîê, çàì³íèòè

"5.2.1(2)" íà "5.2.1(3)"

6) Modification to 5.3.2.1
Page 28, paragraph "(2)", 2nd line, replace

"5.2.1(2)" with: "5.2.1(3)".

7) Çì³íè äî ï. 5.4.2.2
Ñòîð³íêà 31, àáçàö "(2)", âèçíà÷åííÿ "�L ",
íåîáõ³äíî äîäàòè ä³ºñëîâî "should" ì³æ ñëî-

âàìè "which" ³ "be".

7) Modification to 5.4.2.2
Page 31, paragraph "(2)", definition of "�L ", add:

"should" between "which" and "be".

8) Çì³íè äî ï. 5.4.3
Ñòîð³íêà 34, àáçàö "3(Ð)", çàì³íèòè "should"
íà "shall".

8) Modification to 5.4.3
Page 34, paragraph "3(P)", replace "should" with:

"shall".

9) Çì³íè äî ï. 6.2.1.3
Ñòîð³íêà 43, àáçàö (5), ó ð³âíÿíí³ "(6.10",

çàì³íèòè "Ncf" íà "Nc,f".

9) Modification to 6.2.1.3
Page 43, paragraph "(5)", Equation "(6.1)", re-

place "Ncf" with: "Nc,f".

10) Çì³íè äî ï. 6.2.2.4
Ñòîð³íêà 45, àáçàö (3), çàì³íèòè íà íàñòóï-

íèé:

"Â³äíîñíî ïîïåðå÷íèõ ïåðåð³ç³â êëàñó 3 ³ 4,
EN 1993-1-5, 7.1 ìîæëèâî âèêîðèñòàííÿ ÿê çà-
ãàëüíîãî ìîìåíòó MEd , òàê ³ ìîìåíò³â Mpl,Rd ³
Mf,Rd â³äíîñíî êîìá³íîâàíîãî ïåðåð³çó."

10) Modification to 6.2.2.4
Page 45, paragraph "(3)", replace the existing

paragraph with the following one:

"(3) For cross-sections in Class 3 and 4,
EN 1993-1-5, 7.1 is applicable using as MEd the
total bending moment in the considered cross
section and both Mpl,Rd and Mf,Rd for the compos-
ite cross section."

11) Çì³íè äî ï. 6.6.1.2
Ñòîð³íêà 54, àáçàö (1), çàì³íèòè "nf" íà "nf".

11) Modification to 6.6.1.2
Page 54, paragraph "(1)", page 54, replace "nf"
with: "nf".

12) Çì³íè äî ï. 6.6.3.1
Ñòîð³íêà 56, àáçàö (1), çàì³íèòè "fck" íà "fck".

12) Modification to 6.6.3.1
Page 56, paragraph "(1)", replace "fck" with: "fck".

13) Çì³íè äî ï. 6.6.4.2
Ñòîð³íêà 57, àáçàö (1), çàì³íèòè âèçíà÷åííÿ

"nr" íà íàñòóïíå:

"nr – ê³ëüê³ñòü ïîïåðå÷íèõ ñòðèæí³â ó îäíîìó
ðåáð³ ïåðåð³çó áàëêè, ùî íå ïåðåâèùóº 2
ïðè ðîçðàõóíêó çíèæóâàëüíîãî êîåô³ö³ºíòà kt

³ ïîçäîâæíüîãî îïîðó çñóâó. ²íø³ ñèìâîëè ïî-
êàçàí³ íà ðèñóíêó 6.13."

13) Modification to 6.6.4.2
Page 57, paragraph "(1)", replace the definition

for "nr" with the following one:

"nr is the number of stud connectors in one rib at
the beam intersection, not to exceed two in calcu-
lation of the reduction factor kt and of the longitu-
dinal shear resistance of the connection. Other
symbols are as defined in Figure 6.13.
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14) Çì³íè äî ï. 6.6.5.5
Ñòîð³íêà 60, àáçàö (2), ïåðøèé ðÿäîê, çàìi-

íèòè "íèæ÷èé êëàñ" íà "êëàñ 3 àáî êëàñ 4"

14) Modification to 6.6.5.5
Page 60, paragraph "(2)", 1st line, replace

"a lower class" with: "Class 3 or Class 4".

15) Çì³íè äî ï. 6.6.6.4
Ñòîð³íêà 63, àáçàö (5), çàì³íèòè äâà ðàçè "Ap"
íà "Ape".

15) Modification to 6.6.6.4
Page 63, paragraph "(5)", replace two times "Ap"
with: "Ape".

16) Çì³íè äî ï. 6.7.4.2
Ñòîð³íêà 75, àáçàö (6), ð³âíÿííÿ (6.48), âèäà-

ëèòè êîìó ",".

6) Modification to 6.7.4.2
Page 75, paragraph "(6)", Equation "(6.48)", de-

lete the comma: ",".

17) Çì³íè äî ï. 9.1.2.1
Ñòîð³íêà 95, 1-é àáçàö, ïî÷àòîê, äîäàòè

"(1)Ð".

17) Modification to 9.1.2.1
Page 95, 1st paragraph, at the beginning of the

paragraph, add: "(1)P".

18) Çì³íè äî ï. 9.1.2.2
Ñòîð³íêà 95, 1-é àáçàö, ïî÷àòîê, äîäàòè "(1)".

18) Modification to 9.1.2.2
Page 95, 1st paragraph, at the beginning of the

paragraph, add: "(1)".

19) Çì³íè äî ï. Â.2.2
Ñòîð³íêà 111, "Ðèñóíîê Â.1", çàì³íèòè äàíèé

ðèñóíîê íàñòóïíèì:

19) Modification to B.2.2
Page 111, "Figure B.1", replace the figure with the

following one:

20) Çì³íè äî ï. Â.3.6
Ñòîð³íêà 117, àáçàö (2), ð³âíÿííÿ (Â.2), çàìi-

íèòè "Ncf" íà "Nc,f".
Ñòîð³íêà 117, àáçàö (2), "Ðèñóíîê Â.5" çàìi-

íèòè ë³âó ÷àñòèíó ðèñóíêà íà íàñòóïíó (äå

"Ncf" çàì³íåíî íà "Nc,f", "Mp,Rm" íà "Mpl,Rm" ³

"fcm" íà "0,85fcm":"

20) Modifications to B.3.6
Page 117, paragraph "(2)", Equation "(B.2)",

change "Ncf" into: "Nc,f".
Page 117, paragraph "(2)", "Figure B.5", replace

the left part of the Figure with the following one

(in which "Ncf" is replaced with: "Nc,f, "Mp,Rm" with:

"Mpl,Rm", and "fcm" with: "0,85fcm"):"
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Ñòîð³íêà 117, àáçàö (2), ð³âíÿííÿ (Â.3), çàìi-

íèòè "Ncf" íà "Nc,f".
Page 117, paragraph "(2)", Equation "(B.3)",

change "Ncf" into: "Nc,f".
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