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HALIOHATNIbHUWX BCTYN

Llen ctaHgapT € TotoxxHuMm nepeknagom EN 1994-1-1:2004 Eurocode 4: Design of composite steel
and concrete structures — Part 1-1: General rules and rules for buildinds (€spokoa 4: NpoekTyBaHHs
cTanesanisaobeToHHUX KOHCTPYKLUi — YacTuHa 1-1: 3aranbHi npaBuna i npasuna gnsa cnopyn) 3 TEXHIY-
Hoto nonpaBkoto EN 1994-1-1:2004/AC:2009.

EN 1994-1-1:2004 nigrotoBneHo TexHiyHum komiteTom CEN/TC 250, cekpeTtapiatom skoro
kepye BSI.

[o HauioHanbHOro ctaHgapTy 4OMYyYEHO aHTNTIOMOBHMWI TEKCT.

Ha tepuTopii YkpaiHu sk HauioHanbHWIA ctaHaapT gie niea konoHka Tekcty ACTY-H b EN 1994-1-1:2010
€Bpokoa 4: lpoekTyBaHHA cTane3anisobeToHHUX KOHCTPYKUin — YactnHa 1-1: BaranbHi npasBuna i
npasuna ansa cnopya (EN 1994-1-1:2004, IDT), BuknageHa ykpaiHCbKOK MOBOLO.

BignosigHo go BH A.1.1-1-2009 "Cuctema ctaHgapTm3aadii Ta HopmyBaHHA B OyaiBHMLTBI. OCHOBHI
NOMNOXeHHA" Lien cTaHdapT BigHOCUTLCA 00 KoMmnnekcy B.2.6 "KoHcTpykuii 6yavHkis i cnopya”.

CtaHgapT MiCTUTb BUMOTK, SIKi BigNoBigalnTb YUHHOMY 3aKOHOL4aBCTBY.

HaykoBo-TexHi4YHa opraHisadisi, BignosigansHa 3a uen ctangapt, — A "HOIBK".

[o cTtaHgapTy BHeCeHO Taki pefakuinHi 3MiHu:

— crnoBa "uen MibxHapodHun cTtaHgapT" 3amiHeHO Ha "uen ctaHgapT';

— CTPYKTYpHi eneMeHTn ctaHaapty — "O6knaguHky", "Mepegmosy", "HauioHaneHuin BcTyn", "BusHa-
YeHHS NOHATL" — OPOPMIIEHO 3riAHO 3 BUMOraMu HauioHanbHOI cTaHgapTusaLil YkpaiHu;

— HauioHanbHW OBIOKOBMI A0AATOK HABEAEHO AK HAaCTaHOBY ANSA KOPUCTYBadiB.

Mepenik HauioHanbHMx ctaHgapTiB Ykpainm (ACTY), igeHTnyHnx MC, nocunaHHs Ha sKi € B
EN 1994-1-1:2004, HaBegeHo B gogaTky HA.

Konii MC, He NnpurHATKX SK HauioHanbHi cTaHgapTy, Ha ki € nocunanHa EN 1994-1-1:2004, moxxHa
oTpumatu B FonoBHoMy dhoHAI HOpMaTUBHUX AokymeHTis O "YkpHOHLL".

TexHiyHa nonpaBka EN 1994-1-1:2004/AC:2009 pmo EN 1994-1-1:2004 nogaHa B KiHUi
OCTY-H B EN 1994-1-1:2010 nicnsa gogatka HA.
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BCTYN

Oannn gokymeHT (EN 1994-1-1:2004) €Bpokoa 4:
"lMpoekTyBaHHs KoMGiHOBaHUX cTanesanizobe-
TOHHUX KOHCTPYKUi: YacTtuHa 1-1 3aranbHi npa-
BMNa i npasuna gnga cnopyn" 6yB nigrotoBneHun
TexHiyHum komiTeTom CEN/TC 250 "byaiBenbHi
€Bpokoan", cekpeTapiaT sKoro yTpumyetbcsa BSI
(BpyTaHCbKUM IHCTUTYTOM CTaHAapTIB).

Llen €Bponericbknin ctaHgapT NMOBUHEH HabyTu
cTaTycCy HalioHanbHOro cTaHAapTy LWASXOM ny6-
nikauii ineHTU4YHOro TekcTy abo Yepes niaTeepa-
XKEHHSA He nidHiwe vyepBHA 2005 p., a HauioHarnbHi
cTaHaapTu, siki KoMy cynepeyaTb, MOBWUHHI ByTK
BigMiHeHi He ni3Hiwe 6epesHa 2010 p.

Oannn pokymeHT 3amiHioe EVN 1994-1-1:1992.

Cdeporo BignosiganoHocti CEN/TC 250 € BCi
€Bpokoau B ranysi 6yaiBHuuTBa

BignosigHo o BHyTpiwHix npasun CEN/CENELEC
Len eBponencbknii ctTaHgapT 3000B’A3aHi BNpo-
BagMTW HauioOHanbHi opraHisauii 3i ctaHgapTu-
3avuii Takmx kpaiH: AscTpii, Benbrii, Kinpy, Yecbkoi
pecny6niku, OaHii, EcToHii, ®iHnangii, ®paHuii,
HimeuumHn, Npeuil, YropwuHu, lcnangii, IpnaHgaii,
ITanii, NaTsii, tokcembypry, ManbTn, HigepnaH-
ais, Hopserii, MonbLwi, MopTyranii, CnoBav4nHwu,
CnoseHii, IcnaHii, Weeuil, LBenuyapii Ta Benukoi
BpuTaHii.

\

FOREWORD

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.

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.

This document supersedes ENV 1994-1-1:1992.

CEN/TC 250 is responsible for all Structural
Eurocodes.

According to the CEN/CENELEC Internal Regula-
tions, the national standards organizations of the
following countries are bound to implement this
European Standard: Austria, Belgium, 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.
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OCHOBM NPOIrPAMM €BPOKO[LIB

Y 1975 poui Kowmicia €BponencbKol CninbHOTH
NpUHANA pilleHHA Woao nnaHy fgim y cdepi
OyaiBHMUTBA Ha nigcTasi ctatTi 95 Yrogun. MeToto
nnaHy A 0yno yCyHEHHS TEXHIYHUX MepeLuKos
OJ19 TOPriBni Ta Y3rogXXeHHs TEXHIYHNX YMOB.

Y Mexax uboro nnaHy gin Komicia novana
BMPOBaXXyBaTN CUCTEMY Y3rOMKEHNX TEXHIYHUX
npaBun 4ns NpoekTyBaHHA Oyaisenb Ta cnopya,
O Ha nepwiomy eTani Manu cTaTu anbTepHa-
TMBOI YNHHUM HOPMaM dep>KaB-YNeHiB, a 3peLl-
TOK Manu 3aMiHUTK iX.

MpoTtarom M’aTHaguaTh pokis Komicia 3a gono-
moroto [locTiHoro KomiteTy, 4O CKnagy $Koro
BXOOMNW NPeACTaBHUKM LepXKaB-4YreHiB, po3pob-
ngna nporpamy €BpoKoAiB, pe3ynbTaTtoM 4oro
ctana nybnikauisi nepworo NokosniHHs €Bponen-
CbKunx HopM y 80-x pokax.

Y 1989 poui Kowmicia Ta aepxasu-unexn EU (€s-
ponevicbkoi cninbHoTn) Ta EFTA (Eponencekoi
acouiauii BinbHOI TOpriBsi) Ha nigcTasi yro,cl,m1 MixXK
Kowmicieto Ta CEN (€Bponencbkum KOMITETOM i3
CTaHgapTm3auii) BUpilMNKn nepegaTtu nigroToBky
Ta nybnikauito €spokoais CEN 3a gonomoroto
cepii maHpaTiB, Wob6 y manbyTHbOMY HagaTtu
€Bpokogam ctaTycy €BpOMNEnCbLKOro ctaHaapTy
(EN).

" Yropa mix Komicieto €BponencbKoi cninbHOTK | €Bpo-
neviceknm komitetom crtaHgaptmsauii (CEN) wopno
poboTn Hag €Bpokogamu Ans NpoekTyBaHHSA Oyaisenb
i cnopya (BC/CEN/03/89).

BACKGROUND OF THE EUROCODE
PROGRAMME

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

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

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

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

! 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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Lle cdaktnyHo noe’aA3ye €BPOKOAM 3 MONOXEH-
HAMKU oupekTnB Paam Ta/abo piweHb Kowmicii cTo-
COBHO E€BpONENCLKMX CTaHAapTiB (Hanpuknag,
anpektmnea Pagn 89/106/EEC wopno 6yaiBenbHmx
Bupobie — CPO — ta gupektnen Pagun 93/37/EEC,
92/50/EEC i 89/440/EEC wopo rpomagcbkux
NPOEKTIB Ta KOMYHaNbHUX MOCAYr i PiBHOLIHHNX
oupektue EFTA, wo 3anoyaTkoBaHi 3 METOH
CT@HOBJIEHHS BHYTPILLUHBbOIO PUHKY).

Mporpama 6yaisensHMX €EBPOKOAIB BKOYAE HAC-
TYMHi cTaHgapTK, O B OCHOBHOMY CKIlagatoTbCs
3 [eKiNbKOX YaCTUH:

EN 1990 €spokoa: OCHOBM MPOEKTYBaHHS KOH-
CTPYKU,iN

EN 1991 €spokog 1: [ii Ha KOHCTpyKLUii

EN 1992 €spokop 2: NpoekTyBaHHA 3anizobe-
TOHHUX KOHCTPYKLIN

EN 1993 €pokoa 3: lNpoekTyBaHHA CTanesBux
KOHCTPYKLIN

EN 1994 €spokog 4: NpoekTyBaHHA cTanesani-
300€TOHHUX KOHCTPYKLLi

EN 1995 €spokopg 5: NpoekTyBaHHA AepeB’siHNX
KOHCTPYKLIN

EN 1996 €spokon 6: NMpoekTyBaHHSA KaM’ SHUX
KOHCTPYKL,iN

EN 1997 €spokop 7: [eoTexHiIYHe NPOEKTYBaHHSA
EN 1998 €spokopa 8: NpoekTyBaHHA CENCMOCTIN-
KMX KOHCTPYKLIR

EN 1999 €spokog 9: MNpoekTyBaHHS antomiHiEBUX
KOHCTPYKLIN

€BpoKoaM BM3HaAYaloThb BigNOBigANbHICTL pPO3mo-
pSAYMX OpraHiB AepKaB-UreHiB Ta 3axuLliarTb
X NpaBO BM3Ha4YaTW BEMUYMHM, LLIO CTOCYHOTbCSA
nUTaHb perynioBaHHA ©e3nekn Ha HauioHanb-
HOMY PiBHI, SIKLLO Lii BENMYMHM BigPI3HAIOTLCA ANs
BCiX Aep’KaB-YsleHiB.

CTATYC TA COEPA 3ACTOCYBAHHA
€eBPOKOMIB

HOepxaBn-unein EU ta EFTA BM3HaOTb, LWO
€BpoKoaM € OCHOBOMOMOXHUMWU [OKYyMEHTaMu
Onsa Takux uinen:

— $K 3acobu 3abesneveHHs BignosigHocTi Oyai-
BENb Ta CNoOpyd OCHOBHUM BUMOraM AMpEK-
TvBn Pagn 89/106/EEC, 30kpema OCHOBHIl
BMo3i Ne 1 "MexaHi4yHni onip Ta CTilkicTb" Ta
OCHOBHiIlM BUMO3i Ne 2 "lMoxexxHa be3neka”;

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).

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

EN 1990 Eurocode : Basis of Structural Design

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete struc-
tures

EN 1993 Eurocode 3: Design of steel structures

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

EN 1996 Eurocode 6: Design of masonry struc-
tures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium struc-
tures

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

STATUS AND FIELD OF APPLICATION
OF EUROCODES

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

— as a means to prove compliance of building
and civil engineering works with the essential
requirements of Council Directive 89/106/EEC,
particularly Essential Requirement N°1 — Me-
chanical resistance and stability — and Essen-
tial Requirement N°2 — Safety in case of fire;
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— $IK OCHOBa 4151 yKIagaHHsA yrog Ha OyaiBernbHi
pobOTU Ta CynyTHI iHXXeHEepHI nocnyru;

— $IK OCHOBa [Ansi pPO3POOMEHHs Y3rogKeHux
TEeXHiYHMX YMOB Ha OygaiBenbHi Bupobu (ENs
Ta ETAs).

Ockinbkn €pokoamn 6e3nocepeHLO CTOCYOTLCA
OygaiBenbHNX cnopya, BOHW MatoTb NPsSIMUA 3B’S-
30Kk 3 TNyMayHUMKM JOKYMEHTaMmW2, Lo nocuna-
toTbcA Ha ctatTio 12 CPD, xou4a Bigpi3HATbCS
Bifl rapMOHI30BaHMX CTaHAapTiB Ha Bupo6uS.
Taknm YMHOM, TEXHIYHI acrneKTu, WO BUHUKAOTb
npuv 3acToCyBaHHI €BpokoaiB, MalTb OyTKM BiaMo-
Bi4HO po3rNsaAHyTi TexHiuHnmu komiteTamm CEN
Ta/abo pobounmm rpynamm EOTA, wo po3pob-
NATb CTaHOapTM Ha OyaiBenbHi BMpobw, Ans
JOCArHEHHSI MOBHOI BiAMOBIAHOCTI TEXHIYHUX
yMoB €Bpokogam.

€BpoOKOAM BCTAHOBMOWTL 3arasbHi  nNpaBunia
NPOEKTYBaHHA [Ons1 MOBCSKOEHHOrO 3acTocy-
BaHHSA K ANs NPOEKTyBaHHs OyaiBesnb B LinioMy,
TakK i X CKIagoBUX YaCTUH, K TPagULIHKX, TakK i
HOBUX. Y BUNagKkax HeTUNoBOl (POpMM KOHCT-
pyKUii abo yMOB MPOEKTYBAHHS, O KOHKPETHO
He po3rnsgarTbesi, HeobXxigHOW € gogaTkoBa
eKcrnepTHa OLiHKa A5s NPOeKTyBanbHUKa

2 BignosigHo po Ct.3.3 CPD ocHoBHi BuMorn (ERSs)
NMOBUWHHI OyTN HafaHi B KOHKPETHIN hopMi y TIHyMauyHUX
OOKYMeHTax AN CTBOPEHHA HEOoOXigHUX 3B’A3KIB MiXkK
OCHOBHVMM BMOramMu Ta MaHaaTamu Ha rapMoHi3auito
ENs i ETAGS/ETAs.

BignosigHo po ct. 12 CPD TnymauHi [JOKyMEHTH
MOBWHHI:

a) HagaBaTu KOHKPETHOi (hopMy OCHOBHVMM BUMOram,
rapMOHI3yoUM TEPMIHOMOTi0, TEXHiYHi OCHOBW, Ta
3a3HavaTy knacu abo piBHI ANst KOXHOI BUMOTH, Ae ue
HeobXiaHo;

b) BkazyBaTn meToam kopensdii umx knacis abo piBHiB
BMMOT i3 TEXHIYHMMM YMOBaMW, Hanpuknag, metogamu
po3paxyHKiB i NepeBipku, TEXHIYHUMK NpaBunamMmun Ans
pO3pOoOKM NPOEKTIB TOLLO;

C) cnyryBaTu B sIKOCTi JXepena Ans 3anpoBaXeHHs
rapMOHi30BaHUX CTaHL4apPTIB i HOPM AN €BPONENChKNX
TEXHIYHUX yXBaneHb.

€Bpokoan haKkTUYHO BiAirpaTb CXOXY porb y cdepi
ER 1 iyvacTtuHi ER 2.

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

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

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

The Eurocode standards provide common struc-
tural design rules for everyday use for the design
of whole structures and component products of
both a traditional and an innovative nature. Un-
usual forms of construction or design conditions
are not specifically covered and additional expert
Consideration will be required by the designer in
such cases.

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.

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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HALUIOHAIbHI CTAHOAPTMW,
LLIO BMPOBAXYIOTb €BPOKOOU

HauioHanbHi cTaHgapT, WO BMNPOBagXYyOTb
€BpoKoaAM, MICTSATb MOBHUM TEKCT €BpoKoay
(BkntOYHO 3 yciMa gogaTtkamu), WO BUAAHWN
CEN, dknn moxe OonoBHOBaTU HauioHanbHWIA
TUTYMbHUA apkyw Ta HauioHanbHuMn BCTyn Ha
noyaTky, a TakoX HauioHanbH1n 4O4AaTOK B KiHLi.

HauioHanbHUM gogatok Moxe MiCTUTK iHdopma-

Lil0 n1le CTOCOBHO TMX NMapameTpiB, WO 3anu-

LWeHi BigKkpuTMMM B €Bpokogax Ansi HauioHarb-

Horo Bubopy, Tak 3BaHi HaLioHaNbHO BU3HAYEHI

napameTpu, Ta 3aCTOCOBYHOTLCS 41151 MPOEKTYBaH-

Hs Ta OyAiBHULTBA Y KOHKPETHIW KpaiHi, a came:

— 3HayeHHs Ta/abo knacu, siki B EBpoOKoAi
JalTbca Ha BMOIp;

— 3HauyeHHs, OAnsa skux y €Bpokodi AaHOo nuie
NO3HAYEHHS;

— ocobnuBocTi AaHoi KpaiHu (reorpadoiyHi, Kni-
MaTW4YHi TOLLO), Hanpuknag, KapTa CHIiroBoro
NMOKpUBY;

— MEeTOAMKa, ANs SKoi B €BpOKOAi 4aHOo anbTep-
HaTUBHI METOANKN.

Mo>ke TakoX MICTUTU:

— PpilEHHa LWOAO 3acToCyBaHHA [OBIOKOBMX
JopaTkiB;

— MNOCUNaHHA Ha [OAaTKOBY HE CynepeuynuBy
iHpopMaLito, WO Jornomarae KOpUCTyBauyeBi
3acToCcoByBaTW €BPOKOA.

3B’A3KN MK EBPOKOOAMU
TA TAPMOHI3OBAHUMW TEXHIMHUMMU
YMOBAMMU (ENs and ETAs) And BUPOBIB

HeobxigHa y3rogeHicTb MiXX rapMOHi30BaHUMU
TEXHIYHUMK ymoBaMu Ania OyaiBensHUMX BUPOOIB
Ta TeXHiYHMMKU npaBunamu anga byaisenb i cno-
pya®. Kpim Toro, nosHa iHpopmaLlis, sika cynpo-
BOAXXye MapkyBaHHSAA CE OypaiBenbHuXx BUPOOIB i
Ma€ BiOHOLWIEHHA 00 €BPOKOAiB, MOBUHHA YiTKO
3as3HayaTtn, 4Ki HauioHanbHO BM3HayeHi napa-
mMeTpu Oynun BpaxoBaHi.

4 Owue. cT. 3.3 Tact.12 CPD, a Takox 4.2, 4.3.1,4.3.2 Ta
521D 1.

NATIONAL STANDARDS
IMPLEMENTING EUROCODES

The National Standards implementing Eurocodes
will comprise the full text of the Eurocode (includ-
ing any annexes), as published by CEN, which
may be preceded by a National title page and
National foreword, and may be followed by a
National Annex.

The National annex may only contain information

on those parameters which are left open in the

Eurocode for national choice, known as Nation-

ally Determined Parameters, to be used for the

design of buildings and civil engineering works to

be constructed in the country concerned, i.e.:

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

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

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

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

It may also contain:
— decisions on the use of informative annexes;

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

LINKS BETWEEN EUROCODES AND
HARMONISED TECHNICAL SPECIFICATIONs
(ENs and ETAs) FOR PRODUCTS

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

4 See Art.3.3 and Art.12 of the CPD, aswellas 4.2,4.3.1,
4.3.2and 5.2 of ID 1.
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OOOATKOBA IH®OPMALIA CTOCOBHO
EN 1994-1-1

EN 1994-1-1 MicTUTb OCHOBHI NpaBsuna i BUMoru
woao 6Gesnekn, ekcnnyatauiiHoi MpuaaTHOCTI
Ta [OBroBiYHOCTIi KOMOIHOBaHMX cTanesani3o-
OEeTOHHUX cnopyn ChiflbHO 3  KOHKPETHUMU
NonoXeHHAMKU Ana Oyaisenb. BoHn 6GasytoTbes
Ha KOHLeNUil rpaHN4yHOro CTaHy B MOEOHaHHI 3
MeTOAOM KoeqilieHTIB HaaiNHOCTI.

[na npoekTyBaHHA HOBUX crnopyd nepeabayveHo
besnocepegHe 3actocyBaHHs EN  1994-1-1
cninbHO 3 iHWMMKM YactnHamm EN 1994, €spo-
kogamum EN 1990...1993, EN 1997 i EN 1998.

EN 1994-1-1 Takox € 6a30BMM JOKYMEHTOM AJ1S
iHwnx CEN TC (TexHi4YHUX KOMITETIB) B MUTaAHHAX
OyaiBenbHNX KOHCTPYKLN.

EN 1994-1-1 np13Ha4deHi Ans 3acTOCYyBaHHS:

— KOMmiTeTaMu 3 po3pobBrieHHs HOpPM Anst Npo-
€KTYyBaHHS CNopyA i CynyTHix BMpob6iB, BUNpO-
OyBaHb Ta ANPEKTUB;

— KnieHTamu (Hanpuknag, ana opMyntoBaHHS
iX ocobnuBMx BUMOT OO0 PiBHIB HagiAHOCTI
Ta JOBrOBIYHOCTI);

— MNPOEeKTyBasribHMKaMM Ta KOHCTPYKTOpamu;

— KOMMETEHTHUMW opraHamu.

Yucnosi BennunMHU KoedilieHTiB HagiHOCTI Ta
iHWKNX napameTpiB HafiMHOCTI, WO pekoMeHAay-
I0TbCA B AKOCTi 6a30BMX BENMYMH, 3abe3nedvytoTb
NPUMHATHUIN piBeHb HadinHOCTI. BoHn Gynu npu-
3HayeHi BMXOOA4YM 3 YMOBM, LLIO 3aCTOCOBYETHLCS
Bi4NOBIAHMI piBEHb BMKOHAHHA Ta YMNpaBmiHHSA
skicTro. MNpu 3actocyBaHHi EN 1994-1-1 y akocTi
6asoBoro gokymeHta iHwWuMu CEN/TC NOBUWHHI
NpPUUMaTUCL Taki caMi BESTUUYUHMN.

HALUIOHAIDBbHI AOOATKW OO EN 1994-1-1

Llen ctangapTt Hagae BENMYMHM 3 NpUMITKaMu, B
AKX BUNagkax MOXNMBMIA BMOIp HaUioOHaNbHUX
anbTepHatMB. TakMM YMHOM, HaLioHaNbHUI
cTtaHgapT, wo 3anposagxye EN 1994-1-1, nosu-
HeH maTtu HauioHanbHM OoAaTok, L0 MICTUTb
BCi HauioHanbHO BM3HaYeHi napameTpu (xapak-
TEPUCTUKM), SKi BUKOPUCTOBYIOTBCS AONS NPOEK-
TyBaHHA OyaiBenb Ta UMBINbHUX cnopyd, Lo
OyayTb 3BEeAEHI Y BiANOBIOHIN KpaiHi.
HauioHanbHa anbTepHaTnBa OO3BONSETLCA B
EN 1994-1-1 y HacTynHUX NyHKTaXx:

ADDITIONAL INFORMATION SPECIFIC TO
EN 1994-1-1

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.

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

EN 1994-1-1 is intended for use by:

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

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

— designers and constructors;

— relevant authorities.

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.

NATIONAL ANNEX FOR EN 1994-1-1

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:
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~B.2.5(1)
—B.3.6(5)

1 3ATAllbHI BUMOI'
1 Chepa
1.1.1 Cehepa 3acmocyeaHHs1 €Eepokody 4

(1) EN 1994-1-1 3acTocoByeTbCs A5 NPOEKTY-
BaHHSI KOMBIHOBaHMX cTane3anisobeTOHHNX KOH-
CTPYKUi i enemeHTiB ana OyaiBenb i rpomaa-
Cbkux cnopyg. BiH Bignosigae OCHOBHUM MoOfo-
KEHHsIM | BUMoram wogo 6e3neku i ekcnnyarta-
uiHoi npuaatHocTi cnopyd. OCHOBWM MNPOEKTY-
BaHHs i nepeBipkn HagaHo y EN 1990 — OcHoBu
NPOEKTYBaHHSA CNOpYA.

(2) €Bpokoa 4 posrnsagae BUMOrM CTOCOBHO Mill-
HOCTIi, NpuaaTHOCTI 4O ekcnnyaradii, AOBrosiy-
HOCTI i noXexxHol 6e3nekn KoMBIHOBaHMX KOHCT-
PYKUIX. HWi BMMOrK, Hanpuknag, wono Tenno-
abo 3BYKOI30NSLIT, HE PO3rNAAaTLCS.

(3) €Bpokoa 4 npusHa4YeHUN Anis 3aCTOCyBaHHSA
y NOEQHAaHHI 3:

EN 1990 €spokoa: OCHOBM NPOEKTYBaHHS CNOPYA.
EN 1991 €Bpokog 1: [ii Ha KOHCTpYKLUi.

ENs, hENs, ETAGs i ETAs gnsa 6yaiBenbHux
BUpOGIiB, WO BIiAHOCATLCS A0 KOMOGiIHOBaHMX
KOHCTPYKLN.

EN 1090 BukoHaHHs cTaneBux i antoMiHieBUX
KOHCTPYKLiN.

EN 13670 BukoHaHHS 3ani300€TOHHUX KOHCTPYK-
Lin.

1 GENERAL
1.1 Scope

1.1.1 Scope of Eurocode 4

(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) 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) Eurocode 4 is intended to be used in conjunc-
tion with:
EN 1990 Eurocode: Basis of structural design.

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

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

EN 13670 Execution of concrete structures.
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EN 1992 €spokog 2: lNpoekTyBaHHA 3anizobe-
TOHHUX KOHCTPYKLR.

EN 1993 €pokog 3: lNpoekTyBaHHS cTanesux
KOHCTPYKU,iN.

EN 1997 €Bpokop 7: eoTexHiYHe NPOEKTYBaHHS.
EN 1998 €Bpokon 8: lNpoekTyBaHHA CeNcMo-
CTiikMX CMOpyA nNpu 3BeAeHHi KOMOGIHOBaHUX
KOHCTPYKLii Yy CEMCMIYHMX perioHax.

(4) €EBpokopn 4 cknagaeTbCs i3 AEKINbKOX YACTUH:

YactuHa 1-1: 3aranbHi npaBuna i npasuna ons

cnopya.

YactuHa 1-2: MNpoTunoxXexxHe NpoeKTyBaHHS KOH-

CTPYKLUIN.

YactnHa 2: MocTu.

1.1.2 C¢hepa 3acmocyeaHHss yacmuHu 1-1
€epokody 4

(1) Y vactuni 1-1 €spokogy 4 HaBegeHo 3aranbHi
OCHOBM AN MNPOEKTYBaHHS KOMBIHOBaHUX KOHCT-
PYKLUIN Ta KOHKPETHI HOpMK Ans OyaiBerb.

(2) Y yactuHi 1-1 po3rnsagalTbCa  HACTYMHI
NUTaHHS:

Pospin 1: 3aranbHi nonoxeHHs.

Po3gin 2: OcHoBM NpOeKTyBaHHS.

Po3sgin 3: MaTepianu.

Po3again 4: [1oBroBiyHIiCTb.

Po3sgin 5: Po3paxyHOK KOHCTPYKLUiN.

Po3gin 6: 'paHn4YHi CTaHW 32 MILHICTIO i CTIMKICTHO.
Poagin 7: paHnyHi cTaHu 3a npugaTHICTIO [0
ekcnnyaradil.

Posgin 8: KombiHoBaHi By3nu y pamax OyaiBernb

Po3agin 9: KombiHoBaHi nnutu OyaiBenb 3 ona-
ny6Kolo i3 NpokaTHOI cTarni.

1.2 HopmaTtuBHI nocunaHHA

Hwxye HaBegeHO HOPMATMBHI OOKYMEHTM, LLO
MICTATb MOMNOXEHHS, Ha SIKi € MOCUITAHHSA Y TEKCTI,
i TAKMM YMHOM BOHW € MOJIOXKEHHAMM LbOro
€BponericbKkoro ctangapTy. Ans opkepen, TepMiH
Oil 9kMx ckiHuMBCS, godaTkum abo HOBi pegakuii
He HaBogaTbcA. OgHaK, CTOPOHKU 3a 3rooko, Lo
6asyeTbcs Ha LbOMy €BPONENCcbLKOMY CTaHAapTi,
3a0X04YTbCS A0 BMBYEHHS MOXIMBOCTI 3aCTO-
CyBaHHSI OCTaHHIX pefakuii Huk4YeHaBeOeHUX
HOPMaTUBHUX [OOKyMeHTiB. [na HegaTtoBaHUX
okepern HeobXxigHO 3acTOCOBYBaTM OCTaHHKO
pefakuito BUOAHHS.

EN 1992 Eurocode 2: Design of concrete struc-
tures.
EN 1993 Eurocode 3: Design of steel structures.

EN 1997 Eurocode 7: Geotechnical design.

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

(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 Scope of Part 1-1 of Eurocode 4

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

(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 Normative references

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 OcHO8Hi HOpMamueHi nocuslaHHs

EN 1090-2" BukoHaHHSI cTaneBux i anioMiHieBnx
KOHCTPYKUiN — TexHi4Hi yMOBM AN BUKOHAHHS
cTarneBuX KOHCTPYKLN.

EN 1990:2002 OcHoBM NpoeKTyBaHHSA cnopya.

1.2.2 IHwi HopMmamueHi nocusiaHHs

EN 1992-1-1" €Bpokop 2: NpoekTyBaHHA 3ani3o-
GETOHHMX KOHCTPYKLN: 3aranbHi npasuna i npa-
BUNa gns cnopya.

EN 1993-1-1" €spokop 3: MpoekTyBaHHs cTane-
BMX KOHCTPYKLUiN: 3aranbHi HopMmu i npasuna aons
OygniBens.

EN 1993-1-3" €spokop 3: MpoekTyBaHHs cTarne-
BUX KOHCTPYKUiN: ENemMeHTn KOHCTPYKLIN i3 Xo-
nogHokaTaHoi IMCTOBOI cTani.

EN 1993-1-5" €spokop 3: MpoekTyBaHHs cTane-
BUX KOHCTPYKUiN: NMnactuH4acTi eneMmeHTu KOH-
CTPYKLiN

EN 1993-1-8" €spokop 3: MpoekTyBaHHs cTane-
BUX KOHCTPYKUin: MNMpoekTyBaHHS BY3MnoOBUX 3’€d-
HaHb.

EN 1993-1-9" €spokop 3: MpoekTyBaHHs cTane-
BUX KOHCTPYKUiN: Hecyya 3paTHICTb cTaneBux
KOHCTPYKLiN Ha BTOMY.

EN 10025-1:2002 Bupo6u i3 rapsyekaTaHoi ctani:
3aranbHi yMOBU NOCTaBKM.

EN 10025-2:2002 Bupo6u i3 rapsiyekaTaHoi ctani:
TexHi4yHi ymMOBM MOCTaBKM [Ansi HereroBaHmx
cTanemn.

EN 10025-3:2002 Bnpobu i3 rapsivyekaTaHoi ctani:
TexHi4Hi yMOBM NOCTaBKM L9 HOPMOBAHUX NPO-
KaTHUX 3BaptoBaHMX TOHKO3EPHUCTUX CTanen.

EN 10025-4:2002 Bupobw i3 rapsidiekaTaHoi cTarni:
TexHiYHi yMOBM NOCTaBKN AN TepMOMEXaHIYHMUX
NPOKaTHUX 3BaptOBaAHNX TOHKO3EPHUCTUX CTanemn.

EN 10025-5:2002 Bnpobu i3 rapsiyekaTaHoi ctani:
TexHi4yHi yMOBM MOCTaBKM AN aHTUKOPOIINHUX
cTanem.

EN 10025-6:2002 Bupo6u i3 rapsiyekaTaHoi ctani:
TexHi4Hi yMOBM NOCTaBKM A1 NI0CKNX BUPOBIB i3
BMCOKOMILIHOI 3arapToBaHoOI i BignyLleHoi cTani.

" Ha po3arnagi.

8

1.2.1 General reference standards

EN 1090-2" Execution of steel structures and
aluminium structures — Technical rules for the
execution of steel structures.

EN 1990:2002 Basis of structural design.

1.2.2 Other reference standards

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

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

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

EN 1993-1-5" Eurocode 3: Design of steel struc-
tures: Plated structural elements.

EN 1993-1-8" Eurocode 3: Design of steel struc-
tures: Design of joints.

EN 1993-1-9" Eurocode 3: Design of steel struc-
tures: Fatigue strength of steel structures.

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

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

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

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 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 MNapayenyxeHi oLMHKOBaHi Npo-
KaTHi NUCTOBI i CTpidKoBI cTani: TexHi4Hi ymoBu
NOCTaBKMu.

EN 10149-2:1995 Bupobu TOHKOCTiHHI i3 rapsive-
KaTaHMX BUCOKOMILHMX CTanen Ans XorogHoro
dopMyBaHHs: YMOBU NOCTaBKM A5 TEpMOMEXa-
HiYHO KaTaHUX cTanemn.

EN 10149-3:1995 Bupobu TOHKOCTiHHI i3 rapsive-
KaTaHMX BUCOKOMILHMX CTanen Ans XorogHoro
dopMyBaHHS: YMOBU NOCTaBKM 41151 HOpManiso-
BaHMX abo HOpMani3oBaHO-NpOKaTHUX CTanen.

1.3 Nepeaymosu

(1) Ha popaTtok go npunHatux y EN 1990
OCHOBHVX NepeayMOB 3aCTOCOBYIOTbCH HaBEAEHi
y posginax 1.3 EN 1992-1-1 ta EN 1993-1-1.

1.4 BipMiHHOCTI MiXk OCHOBHUMM NOJIOXKEH-
HSIMU Ta NpaBuaMyn 3aCTOCYBaHHA

(1) 3actocoByoTbCs NpaBuna, HaBedeHi y pos-
aini 1.4 EN 1990.

1.5 TepMiHun i BU3Ha4YeHHA

1.5.1 3azanbHi Non10XeHHS

(1) 3actocoByloTbCA TEPMiHM | BU3HAYEHHS,
HagaHi y EN 1990, 1.5, EN 1992-1-1, 1.5 i
EN 1993-1-1, 1.5.

1.5.2 JoGamkoei mepMiHU i U3Ha4Y€HHs],
wjo 3acmocosyrmbcs y UboMy
cmaHdapmi

1.5.2.1 kOMGiHOBaHMW efeMeHT
KOHCTPYKTUBHUI €neMeHT i3 BETOHY i KOHCTPYK-

uinHoi abo xonogHodopMOBaHOI MNpPodinbHOT

cTani, o6’egHaHNX 3a AOMNOMOrow 3'€gHaHb, Lo
npautooTb Ha 3CyB i 0OMEXyTb MOXIMBICTb
NMO30BXHbOIO KOB3aHHS MixXX 6eTOHOM i cTannio
Ta BiAWwapyBaHHA KOMMOHEHTIB MiX CO0010

1.5.2.2 3’egHaHHA, WO NpaLoTb Ha 3CYB
3’eQHaHHS MK KOMMOHeHTamMu 6eToHy i cTani
KOMBIHOBaHOro enemeHTa, SKi MalTb HanexHy
MILHICTb | JXOPCTKICTb, WO [Aae MOXIUBICTb
po3rnsagaTi KOMMOHEHTU $K YacTWHW OLHOro
ernemMeHTa.

1.5.2.3 cninbHUK xapakTtep po6otu

Xapaktep poboTu nicrna HabyTTa 3CyBHUM 3’ed-
HaHHAM PODOOTOCNPOMOXKHOCTI BHacnigok TBep-
OiHHS OeTOHY

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

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

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

1.3 Assumptions

(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 Distinction between principles and
application rules

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

1.5 Definitions

1.5.1 General

(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 Additional terms and definitions used
in this Standard

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 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 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 komGiHOBaHa 6anka
KomGiHOBaHM eneMeHT, Lo NepeBaXkHO 3a3Hae
Aii 3rMHaHHSA

1.5.2.5 kKoMOGiHOBaHa KoJsioHa
KomGiHOBaHM eneMeHT, Lo nepeBaXHO 3a3Hae
Aii cTucky abo CTUCKY | 3ruHy

1.5.2.6 kombiHOBaHa nnuTa

Mnuta, y SKin 3acTOCOBYHOTbCA MNPOdiNbOBaHI
cTaneBi NUCTK, 9K NOCTiHa onanybka 3 HacTyn-
HUM 34enneHHsaM i3 3aTBepainum GeToHOM Ta
pobOoTO 9K pO3TArHyTa apmatypa y 3aBepLue-
HOMY NEepPeKPUTTI

1.5.2.7 koMbGiHOBaHWI KapKac

PamHa KOHCTpyKUis, y skin okpemi abo BCi
ernemMeHTV € KomMGiHoOBaHMMK, a peluTa — cTarnesi
KOHCprKTI/IBHi eneMeHTun

1.5.2.8 koMbiHOBaHe 3’¢AHaHHA

3’egHaHHs MiX KOMOIHOBaHMM efieMeHTOM Ta
iHLIMM KOMMNO3UTOM, cTanesum abo ctanesaniso-
OETOHHUM efneMEeHTOM, Y SIKOMYy apmaTypa Bpaxo-
BYETbCS MPU PO3pPaxyHKy MILHOCTI Ta XXOPCTKOCTI
3’eHaHHSA

1.5.2.9 po3kpinneHa KOHCTPyKLUiss abo enemMeHT
KoHcTpykuia abo enemeHT, y Skux Bara GETOHY
npuknageHa OO craneBux €nemMeHTiB, Wo nig-
nuparTbCs y nponboTi abo nigkpinneHi Hesa-
NEXHOo 00 HabyTTs 6ETOHOM Hecy4oi 34aTHOCTI

1.5.2.10 Hepo3KpinyieHa KOHCTPYyKUia ab6o
enemMeHT

KoHcTpykuis abo enemeHT, y skux Bara 6eToHy
npuknageHa A0 cTaneBWX eneMeHTiB, WO He
nianuparTbCa Yy NPONbOTI

1.5.2.11 3rnHanbHa XOpPCTKiCTb 6e3 TPilKnH
XKopcTkictb E,/; nonepeyHoro nepepisy KoMGiHo-
BaHOro enemMeHTa, ae /; — MOMEHT iHepLjii nnoLwi
NpVBEOEHOro EKBiBaNEHTHOro CTaneBoro nepe-
pi3y, obumucneHuii 3a ymoBu poboTn 6eToHy B
PO3TArHyTIN 30Hi 6€3 TPIiLKH

1.5.2.12 3rmHanbHa XOPCTKICTb 3a HAsABHOCTI
TPilWMH

XopcTkictb E,l, nonepeyHoro nepepisy kKombiHo-
BaHOro enemeHTa, ae I, — MOMEHT iHepLil nnoLLi
NpMBEAEHOrO EKBIBANEHTHOrO CTaneBoro nepe-
pidy, obumcneHun 6e3 ypaxyBaHHs GETOHY npwu
po3Tary, ane 3 ypaxyBaHHAM apMaTtypu
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1.5.2.4 Composite beam
a composite member subjected mainly to
bending.

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

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 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 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 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 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 Un-cracked flexural stiffness

the stiffness E_/, of a cross-section of a compos-
ite member where /; 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 Cracked flexural stiffness

the stiffness E_/, of a cross-section of a com-
posite member where /, 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 Pressers

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

1.5.2.13 NonepenHe HanpyXeHHA

[Mpouec npuknagaHHA HanpyXeHb CTUCKY [0
OEeTOHHOT YaCcTUHM KOMBIHOBAHOrO erieMeHTa, siki
CTBOPIOKOTLCA Myykamm abo KOHTPOSbOBaHUM
npuknagaHHam gedopmadin.

1.6 MNMo3Hakun 1.6 Symbols
Y uboMy cTaHgapTi 3aCTOCOBYHOTbCA HACTYMHI For the purpose of this Standard the following
CYMBONN: symbols apply.

JlamuHcbki eenuki 6ykeu

Latin upper case letters

A MprBeneHa nnowa KomGiHOBaHOMO A Cross-sectional area of the effective
nonepeYvHoro nepepisy 6e3 ypaxy- composite section neglecting concrete
BaHHs1 OETOHY Npun po3TAry in tension

A, Mnowa nonepevHOro nepepisy KoH- A, Cross-sectional area of the structural
CTPYKLUINHOro ctanesoro npodinto steel section

Ap Mnowa nonepevHOro nepepisy HUXHLOT Ap Cross-sectional area of bottom trans-
nonepeyHoi apmaTypm verse reinforcement

Aph Mnowwa nonepevHOro nepepisy HUXHLOT Aph Cross-sectional area of bottom trans-
nornepeyYHoi apmaTypu y ByTax verse reinforcement in a haunch

A; Mnowa nonepeyHoro nepepizy 6eToHy A; Cross-sectional area of concrete

At lMnowa nonepevyHOro nepepisy posTAr- At Cross-sectional area of the tensile
HYTOI 30HN 6ETOHY zone of the concrete

As lNnowa nonepe4yHoro nepepisy As Cross-sectional area of the compres-
CTUCHYTOI NONULi sion flange

Ap Mnowia nonepe4HOro nepepisy npo- Ap Cross-sectional area of profiled steel
inbOBaHOro cTaneBoro HacTuny sheeting

Ape lMpvBeaeHa nnoLia NnonepeyHoro Ape Effective cross-sectional area of
nepepisy NpodinboBaHOro craneBoro profiled steel sheeting
HacTuny

Ag lMnowa nonepe4HOro nepepisy apma- Ag Cross-sectional area of reinforcement
TYypu

Agt Mnowia nonepe4HOro nepepisy none- Agt Cross-sectional area of transverse
peyvHoi apmaTtypum reinforcement

Ag, lNnowa nonepe4yHoro nepepisy apma- Ag, Cross-sectional area of reinforcement
Typuy psgy r in row r

A; Mnowia nonepevHOro nepepisy Bepx- A Cross-sectional area of top transverse
HbOI MonepeYHoi apMmaTtypu reinforcement

A, Mnowa 3cyBy KOHCTPYKLiNHOrO cTare- A, Shear area of a structural steel section
BOro npoqinto

A, Mnowa HaBaHTaXeHHs nig By3nosBumu A, Loaded area under the gusset plate
dacoHkamm

E, Mogaynb NpyXXHOCTi KOHCTPYKLIAHOT E, Modulus of elasticity of structural steel
ctani

E e PaKkTMUHWIA MOAYIb NPYXHOCTI GETOHY E..+  Effective modulus of elasticity for

concrete
E.m CidyHni Moaynb NPY>XHOCTI BETOHY E.m Secant modulus of elasticity of

concrete
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(ED s

(El)eff,ll

(El),

F

Ke’ Ke,ll

SC
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c,we,c,Rd

Po3paxyHkoBe 3Ha4YeHHs Moaynsi
NPY>XHOCTI apmaTypHoOI cTani

lNpuBeaeHa 3rvHarbHa XXOPCTKICTb ANns
BM3HAYEHHS BiJHOCHOT FHYYKOCTI

MpuBeneHa 3rmHanbHa XOPCTKICTb ANs
BUKOPUCTaHHS NpW aHanisi 3 ypaxyBaH-
HSIM BMNNMBIB APYroro nopsigky

3rnmHanbHa XXOpPCTKICTb HAa OOMHULIIO
LWMpUHK BEeTOHY 3 TpilmMHamn abo
KOMOiHOBaHOT NNUTK

PospaxyHkoBe 3Ha4YeHHs onopy norne-
peYHOMY CTUCKY GETOHHOT 0BOSOHKM
Yy CTBOJ1i KOJTOHM

Po3paxyHkoBa No340BXHA cuna Ha
CTPUXEHb (XOMYT)

Pos3paxyHkoBa nonepeyHa cuna Ha
CTPUXEHb (XOMYT)

Po3paxyHkoBa cuna po3Tsary Ha
CTPWXKEHb (XOMYT)

Mogynb 3cyBY KOHCTPYKUiMHOT cTani
Mopgynb 3cyBy 6eTOHY

MowmeHT iHepuil nnowi npuBegeHoro
KOMGiHOBaHOro nepepisy, obuncneHuni
6e3 ypaxyBaHHs 6ETOHY nNpw po3TAry
MomeHT iHepLiT NAoLLi KOHCTPYKLINHOMO
crtanesoro npodinto

KpyTtunbHa noctiHa CeH-BeHaHa KoH-
CTPYKLUINHOro ctanesoro npodinto
MowmeHT iHepuil nnowi nepepisy
OeToHy 6e3 TpiwmH

KpyTunbHa noctiiHa CeH-BeHaHa
6eToHHOT 060M0HKKN 6e3 TPILLUH

MowmeHT iHepuii nnoLwui ctaneBoi
apmaTtypu

MowmeHT iHepuil nnoLi npuBeaeHoro
CTarneBoro nepepisy, obuncneHni oe3
ypaxyBaHHSA 6ETOHY npu po3Tary

MoMeHT iHepuii nnoLli NnpuBeaeHoro
€KBiBaneHTHOro ctanesoro nepepisy, o6-
yncneHun 6e3 ypaxyBaHHS GeTOHY npu
po3Tary, ane 3 ypaxyBaHHsM apMaTypu
MonpaBo4Hi koedilieHTH, Lo 3acToco-
BYHOTbCH MPU PO3paxyHKy KOMOiHO-
BaHWX KOJOH

YKopcTkicTb, cniBBigHeceHa 00 3CyB-
HOro 3’eAHaHHSA

(ED s

(El)eff,ll

(El),

F

C,

Ke’ Ke,ll

SC

Design value of modulus of elasticity of
reinforcing steel

Effective flexural stiffness for calcula-
tion of relative slenderness

Effective flexural stiffness for use in
second-order analysis

Cracked flexural stiffness per unit width
of the concrete or composite slab

we,c,Rd Design value of the resistance to

transverse compression of the con-
crete encasement to a column web

Design longitudinal force per stud

Design transverse force per stud

Design tensile force per stud

Shear modulus of structural steel
Shear modulus of concrete

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

Second moment of area of the
structural steel section

Venant torsion constant of the
structural steel section

Second moment of area of the
un-cracked concrete section

Venant torsion constant of the
un-cracked concrete encasement

Second moment of area of the steel
reinforcement

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

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

Correction factors to be used in the
design of composite columns

Stiffness related to the shear connec-
tion
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Kg MapameTp
Ky ETanoHHun (kanibpysanbHuin) koedi-

L€HT, LLIO 3aCTOCOBYETHLCA NPU po3pa-
XYHKY KOMGiIHOBaHMUX KOMOH

JosxuHa, nponiT, akTuyHnin NponiT
EkBiBaneHTHW nponit

Mponit

Bunit koHconi

o

~ -~~~ r

hej

BigctaHb Big LeHTpa npuknagaHHA
30CepeAXXeHOro HaBaHTaXKeHHS 4o
Hanbnmx4oi onopu

MponiT Ha 3cyB

BigcTtaHb Big nonepeyHoro nepepisy oo

Hanbnmx4oi onopu

M 3rvHanbHUN MOMEHT

Bknag nepepisy KOHCTPYKUiNHOT cTani

Yy HECYYyY 3[aTHICTb 32 PO3PaxyHKOBUM

NNacTUYHUM MOMEHTOM KOMBIHOBaHOMO

nepepiay

M, ey  PO3paxyHKOBWI 3rHanbHWUA MOMEHT,
npuKnageHnn 4o KOHCTPYKLIMHOro
cranesoro npodinto

My ry  PO3paxyHkoBe 3Ha4YeHHsi Hecy4oi 34aT-

HOCTi koMbiHOBaHOI Oarnku 3a BTpaToto

CTINKOCTI Bif 3rMHaNIbHOTO MOMEHTY

M.e4  HacTka po3paxyHKOBOTrO 3rviHarbHOro
MOMEHTY, npuKnageHa Ao KombiHo-
BaHOro nepepisy

[MPY>XHUIA KPUTUYHUIA MOMEHT BTpaTu
CTINKOCTi NP1 NO340BXHbOMY 3rUHI 3
Kpy4eHHsIM koMBiHoBaHOI 6anku

Mgy Po3paxyHKOBWI 3rvHanbHUN MOMEHT

Mgy;  PO3paxyHKOBWIA 3rHanbHWUA MOMEHT,
npuvKnageHnn oo KoMm6iHOBaHOroO
Byana i

Mgy max,s MakcumanbHWUi 3aruHanbHU MOMEHT
ab0o BHYTPILWIHE 3yCUNns, CNpu4nHeHe
HaBaHTaXXEHHAM BTOMM

Megg min f MiHIManbHWI 3rmHanbHUM MOMEHT,
CMPUYMHEHUIA HAaBaHTaXXEHHSIM BTOMM

Mg rqy PO3paxyHKOBe 3Ha4Y€HHsi Hecy4oi
3[4aTHOCTi KOMBIHOBaHOro nepepisy
3a Npy>XHMM MOMEHTOM

Mmax,rg MakcumanbHa pospaxyHkoBa Hecy4a

34aTHICTb 3@ MOMEHTOM npwu gl
HOPMarbHOI CUAN CTUCKY

KB Parameter

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

L Length; span; effective span

Ly Equivalent span

L, Span

L, Length of overhang

L, Distance from centre of a concentrated
load to the nearest support

Lg Shear span

L, Distance from a cross-section to the
nearest support

M Bending moment

M Contribution of the structural steel

section to the design plastic resistance
moment of the composite section

M, s  Design bending moment applied to
the structural steel section

My s  Design value of the buckling resistance
moment of a composite beam

M.eq4  The part of the design bending moment
applied to the composite section

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

Mgy Design bending moment

Mg,;  Design bending moment applied to

a composite joint i

Mgy max,s Maximum bending moment or internal
force due to fatigue loading

Mgg min, s Minimum bending moment due to
fatigue loading

Mg rg Design value of the elastic resistance
moment of the composite section

M ax.re Maximum design value of the resi-
stance moment in the presence of
a compressive normal force
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pa

M pl.a,Rd

M, ra

M1y, Ra

M y,Ed

z,Ed
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perm

pl,N,Rd

pl,z,Rd

Po3paxyHkoBa Hecy4a 34aTHICTb 3a
NMIacTU4HUM MOMEHTOM NPUBEAEHOIO
nepepisy NpodinboBaHOro cranesoro
HacTuny

HanbinbLu HeCnpuATIMBUIA 3rMHANbHUN
MOMEHT Mpu HOPMaTMBHOMY CMOny-
YEeHHi

Po3paxyHkoBa Hecy4a 34aTHICTb
KOHCTPYKLiMHOro ctanesoro npodinto
3a NNacTU4YHUM MOMEHTOM

Po3paxyHkoBa Hecy4a 34aTHICTb
KOMBGiHOBaHOro nepepisy 3 ypaxyBaH-
HAM HOPMarbHOT CUIU CTUCKY

Po3paxyHkoBa Hecy4a 34aTHICTb KOM-
GiHOBaHOro nepepisy 3a NNacTMYHNM
MOMEHTOM MPU MOBHOMY 3CYBHOMY
3'edHaHHi

PospaxyHkoBa Hecyya 30aTHICTb KOM-
GiHOBaHOro nepepisy 3a NNacTUYHNM
MOMEHTOM BiJHOCHO OCi y-y npu
NMOBHOMY 3CYBHOMY 3’€HaHHI

Po3paxyHkoBa Hecy4a 34aTHICTb KOM-
GiHOBaHOro nepepisy 3a NNacTUYHUM
MOMEHTOM BiJHOCHO OCi Z-Z npu
NOBHOMY 3CYBHOMY 3’€QHaHHI

lMpuBeneHa HecyYa 34aTHICTb cTane-
BOro NpoqifibOBaHOro HacCTUNYy 3a
NNacTU4HUM MOMEHTOM

Po3paxyHkoBa Hecyya 34aTHICTb KOM-
GiHoBaHOro nepepisy abo By3na 3a
MOMEHTOM

HopmaTtnBHa Hecy4a 34aTHICTb KOM-
BiHoBaHoOro nepepidy abo By3na 3a
MOMEHTOM

PospaxyHKkoBUM 3ruHanbHUN MOMEHT,
npuKnageHnn oo KomGiHOBaHOMoO
nepepisy BiAHOCHO OCi y-y
Po3paxyHKoBui 3ruHanbHUN MOMEHT,
npuKnageHnn oo KOMGiHOBaHOMO
nepepisy BiAHOCHO OCi z-z
HopmanbHe 3ycunns CTUCKY; KiSlbKiCTb

LMKNiB AianasoHy HanpyXeHb; KinbKiCTb

3CyBHUX 3’€QHaHb

Po3paxyHkoBe HOpMmarnbHe 3yCunns
y nepepisi ctanesoro npodinto
KoMOiHOBaHOI 6arnku

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

Most adverse bending moment for the
characteristic combination

Design value of the plastic resistance
moment of the structural steel section

Design value of the plastic resistance
moment of the composite section
taking into account the compressive

normal force

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

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

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

Reduced plastic resistance moment
of the profiled steel sheeting

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

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

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

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

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

Design value of the normal force in the
structural steel section of a composite
beam
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c,el

cr,eff

pla

Ny ra

pl,Rk

N pm,Rd

Nsd

Pl,Rd

Pob,ra

Po3paxyHkoBa HopmarbHa cTUCKarnbHa
cvna y GeTOoHHiIN nonuui

PospaxyHkoBe HoOpMaribHe 3ycunns
CTMCKY Y DETOHHI Monuui Npn NOBHOMY
3’eQHaHHi Ha 3cyB

HopmanbHe 3ycunns cTucky y 6eToH-
Hi nonuui, wo signosinae M, gy

MpyXHe KpUTUYHE HaBaHTaXeHHs
CTMCHYTOI KOMOHW, LLO BignoBigae
daKTUYHIM 3rvHarnbHiN XXOPCTKOCTI

MpyXXHe KpUTUYHE HOpMaribHe 3ycunns

Po3paxyHKOBe HOpMarsibHe 3ycunna
CTUCKY Ha MOMEHT npuknagaHHA
HaBaHTa)XXeHHA

Po3paxyHkoBe HopMasibHe 3ycunnsi
CTUCKY

Po3paxyHkoBe 3Ha4YeHHS NOCTINHOT
YaCTVHW HOPMAarbHOrO 3yCUNNA CTUCKY

Po3paxyHkoBa nnacTuyHa Hecy4a
34aTHICTb CTaneBoro NpodinboBaHOro
HaCcTWUy 3a HOpMarbHOro 3yCuns

Po3paxyHkoBa nnactuyHa Hecy4a
3[0aTHICTb KOHCTPYKLINHOIo cTaneBoro
nNpocinto 3a HopManbHOro 3yCcUnns

Po3paxyHkoBa nnacTuyHa Hecy4a
3[aTHICTb KOMOIHOBaHOro Nepepisy 3a
HOpMarsibHOro 3ycunns

HopmaTuBHa nnacTmnyHa Hecyya
3gaTHiCTb koMBGiHOBaHOro nepepisy 3a
HOpMarsibHOro 3ycunns

Po3paxyHkoBa MiLHICTb BETOHY 3a
HOpPMarbHOro 3yCunng CTUCKy

KinbKicTb LMKIiB gianasoHy HanpyXeHb

Po3paxyHKoBuUiA NRnacTU4HUI onip
cTaneBoi apMaTypu 3a HopMarbHOro
3ycunng

PospaxyHKkoBUIW NaCcTUYHUI onip
cTaneBoi apMaTypu 3a HOpMarnbHOro
3ycunnsg posTary

Po3paxyHKkoBUiA NnacTU4HKI onip
3CYBY OKPEMOrO XOMyTa, LLO Bigno-
Bimae F,

Po3paxyHkoBa Hecyya 34aTHICTb
XomyTa

c,el

cr,eff

pla

Ny ra

Npl,Rk

N pm,Rd

Nsd

Pl,Rd

Pob,ra

Design value of the compressive normal
force in the concrete flange

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

Compressive normal force in the con-
crete flange corresponding to M, ry

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

Elastic critical normal force

Design value of normal force calculated
for load introduction

Design value of the compressive
normal force

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

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

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

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

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

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

Number of stress-range cycles

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

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

Design value of the shear resistance
of a single stud connector correspon-
ding to F;

Design value of the bearing resistance
of a stud
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» 0

i ini

Va Ed

Vb, Ed

Vc, Ed

pr, c,Rd

Wi
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Po3paxyHkoBuin nnactuyHmi onip
3CYyBY OKPEMOro XOMyTa

HopmaTtnsBHUI onip 3cyBY OKPeEMOro
XomyTa

Po3paxyHkoBui onip 3cyBy OKpemMoro
XoMmyTa, WO Bianosigae F;

Po3paxyHkoBa BenmMYMHa ONOPHOI
peakuii
KpyTunbHa KOpCTKiCTb 3'€QHaHHSA

[MoyaTKOBa KPYTUITbHA KOPCTKICTb
3'eHaHHA

Po3paxyHkoBe 3HaYeHHs1 3ycunnsi
3CyBY, WO Ji€ Yy Ha KOHCTPYKUiAHWI
cranesun npodinb

Po3paxyHkoBe 3Ha4YeHHs CTiMKOCTi 3a
nonepeyYHol CUNKU CTaneBoi CTiHKK

Po3paxyHkoBe 3Ha4YeHHs nonepeyvHol
CUNWN, LWLO Ai€ Ha CTiHKy 3anizobeToHHOI
00OMNOHKM

Po3paxyHkoBe 3Ha4YeHHs nonepeyHoi
cunu, Wo aie Ha koMBiHoBaHWI nepepis

PospaxyHkoBa Hecy4a 30aTHICTb
3aaHKepyBaHHs Ha KiHLSAX

PospaxyHkoBa Hecy4a 34aTHICTb
Ha 3cyB

PospaxyHkoBa nnacTnyHa Hecy4a
34aTHICTb KOMBIHOBaHOro nepepisy
Ha BepTMKanbHUN 3CyB

Po3paxyHkoBa nnactuyHa Hecy4a
34aTHICTb KOHCTPYKLINHOIO cTanesoro
Npocinto Ha BEPTUKANbHUIN 3CYB

Po3paxyHkoBa Hecy4a 34aTHICTb
KOMGiIHOBAHOT NANTKN Ha 3CyB Npwu
npoaaBntoBaHHi

Po3paxyHkoBa Hecyya 34aTHICTb KOM-
GiHOBaHOro nepepisy Ha BepTUKanbHUI
3cyB

OnopHa peakuid

Po3paxyHkoBa Hecy4a 34aTHICTb KOM-
BiHOBaHOT NNINTM Ha BEPTUKAITbHUN
3cyB

Pos3paxyHkoBa Hecy4a 34aTHICTb Ha

3cyB BETOHHOI 060NOHKN CMYTU CTiHKK
KOOHWU

3aMipsiHe pynHIBHE HaBaHTaXXeHHS

N2

S.

'J,ini

Va Ed

Vb, Ed

Vc, Ed

pr, c,Rd

Wi

Design value of the shear resistance
of a single connector

Characteristic value of the shear
resistance of a single connector

Design value of the shear resistance
of a single stud connector correspon-
ding to F;

Design value of a support reaction

Rotational stiffness of a joint
Initial rotational stiffness of a joint

Design value of the shear force acting
on the structural steel section

Design value of the shear buckling
resistance of a steel web

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

Design value of the shear force acting
on the composite section

Design value of the resistance of the
end anchorage

Design value of the resistance to shear

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

Design value of the plastic resistance
of the structural steel section to vertical
shear

Design value of the resistance of a
composite slab to punching shear

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

Support reaction

Design value of the resistance of
a composite slab to vertical shear

Design value of the shear resistance
of the concrete encasement to a column
web panel

Measured failure load


arymarenko
Прямоугольник


JlamuHcbki mani 6ykeu

a

y ©

BigcTaHb; kpok napanenbHux 6anok;
diameTp abo goBXnHa

LWnpnHa nonuui ctanesoro npodinto;
LWMpUHA MAUTK

LLinpuHa HM3y GeToHHOro pebpa

LWnpmnHa 6eTOHHOT 060MOHKN HABKOMO
cranesoro npodinto

3aranbHa npvBefeHa WupuHa
MpuBegeHa wWnpuHa B cepeamnHi npo-
NbOTY NpK 0BNMpaHHi Ha 060X KiHLSIX
[MpvBeneHa WnprHa Ha NPOMKHIN
onopi

[MpuBeaeHa WnpunHa CTiHKN KOMNOHU
npu CTUCKY

MpuBeaeHa WrpuHa 6ETOHHOI NoNNL
3 KOXXHOTO BOKY CTiHKM

MpuBeneHa wWnpmnHa kKoMBiHOBaHOI
nnnTH

LLnpuHa nonuui ctaneBoro npodinto

reomeTpunyHa WMpnHa 6eTOHHOI
NONNL 3 KOXXHOIO BOKY CTiHKM

LLnpuHa kombiHOBaHOI NNnTK, Ha sIKin
pO3Mno4ineHo HaBaHTaXEeHHS

[oBxunHa niHii 30cepeg)keHoro HaBaH-
Ta)KeHHS

LLvpuHa pebpa npodinboBaHOro
cTarnesoro HacTuny

BigctaHb MiX LleHTpaMu npunernmnx
pebep npodinboBaHOro CTaneBoro
HacTuny

BigctaHb MiX LleHTpaMu BUCTYMHUX
3CYBHUX 3’€HaHb; CEPEAHS LUMPUHA
B6eToHHOro pebpa (MiHiManbHa WupuHa
BXiAHMX NpOohiNbOBaHMX HACTUNMIB);
LMprHa ByTa

LnpnHa BucTyny ctanesoi nonuj;
po6ounin nepumeTp apMaTypHOro
CTPWXKHS

TOBLUMHM 3aXMCHOTO LLapy

BucoTa CTiHKM KOHCTPYKLINHOTO
CcTaneBoro NPointo y YMCToTi; giameTp
CTPWXHSA 3'€QHYyBarlbHOrO XOMyTa;
3aranbHUN giaMeTp Kpyrmnoro nopox-
HUCTOro cTaneBoro NPodinto; MiHi-
ManbHUN NONEPEYHUIN PO3MIP KOJTOHU

Latin lower case letters

a

Spacing between parallel beams;
diameter or width; distance

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

Width of the bottom of the concrete rib

Width of the concrete encasement to
a steel section

Total effective width

Effective width at mid-span for a span
supported at both ends

Effective width at an internal support

Effective width of the column web
in compression

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

Effective width of a composite slab

Width of the flange of a steel section

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

Width of a composite slab over which
a load is distributed

Length of concentrated line load

Width of rib of profiled steel sheeting

Distance between centres of adjacent
ribs of profiled steel sheeting

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

width of haunch

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

Thickness of concrete cover

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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fcd

fck

cm
f ct.eff
ctm
ct,0

f 1ctm
sd

fsk

18

[HiameTp 3BapHoro rpebeHs 3’egHy-
BanbHOro CTPWXHS (XoMyTa)

BigcTtaHb MiX LeHTpanbsHO BicCHO
NpoinNbOBaHOro CTaneBoro HacTUnNy

i KparHboto hibpoo KoMBIHOBaHOT
NANTU NPU CTUCKY

BigcTaHb MixX po3TArHyTOK CTanNeBo
apMaTypoto Ta KpanHbo ibpoto KoM-
GiHOBaHOI NNINTK NPU CTUCKY; BiACTaHb
Mi>K MO340BXHbOK PO3TArHYTO cTarne-
BOK apmMaTypolo Ta LeHTPOM Baru cta-
nesoro 6ano4yHoro npodinto

EkCLeHTpUCUTET HaBaHTaXXEHHS;
BiICTaHb Bif LEHTpanbHOi OCi Npo-
(oinbOBaHOro cTaneBoro HacTuny Ao
KpanHboi ibpn koMBiHOBaHOI NANTK
npv posTsary

BigctaHb Mix rpaHsamMum

IMpomixxok MiXK apmaTypoto Ta Topue-
BOIO MS1ACTUHO Y KOMOBIHOBAHI KOSOHi
BigctaHb Big nnacTtuyHoOi HenTpanbHOT
oci NpochiNnbOBaHOro cTaneBoro
HacTuny 0 KpanHboi ibpy koMBiHO-
BaHOI MAUTY Npun po3Tary

BigcTtaHb Big po3TArHyToi cTanesol
apmMatypwv 4o KpariHboi ibpu Kombi-
HOBaHOI NAMTU NpU PO3TAry

YacToTa BrnacHux KonvMeaHb

Po3paxyHkoBa LmniHAPMYHA MiLHICTb
©eToHy Ha CTUCK

HopmaTtmeHa umniHgpuyHa MilHiCTb Ha
cTuCK 6eToHy Yy Biui 28 ai6

CepefHe 3HayYeHHs1 akTUYHOT LniH-
OPWYHOI MiLHOCTi 6ETOHY Ha CTUCK

CepeaHe 3Ha4yeHHs hakTU4HOI
MiLHOCTiI 6€TOHY Ha po3TAar

CepefHe 3HayYeHHs1 MiLHOCTi 6eToHy
Ha OCbOBUI PO3TAr

lMoyaTKoBa MiLHICTb BETOHY Ha PO3TAr

CepefHe 3Ha4YeHHs1 MiLLHOCTi Nerkoro
©ETOHY Ha OCbOBUIN PO3TAr
Po3spaxyHkoBuin onip apmaTypHoTI cTani
Ha rpaHunLi TeKy4OoCTi

HopmaTtneHuI onip apmatypHoi cTani
Ha rpaHunLi TEKY4OCTi

fcd

fck

cm
f ct.eff
ctm
ct,0
f1 ctm
sd

fsk

Diameter of the weld collar to a stud
connector

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

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

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

Edge distance

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

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

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

Natural frequency

Design value of the cylinder compres-
sive strength of concrete

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

Mean value of the measured cylinder
compressive strength of concrete
Mean value of the effective tensile
strength of the concrete

Mean value of the axial tensile strength
of concrete

Reference strength for concrete in
tension

Mean value of the axial tensile strength
of lightweight concrete

Design value of the yield strength of
reinforcing steel

Characteristic value of the yield
strength of reinforcing steel
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BuaHaveHui rpaHnyHMIA onip Ha po3Tar

DaKTUYHMI FPAHNYHMIA ONip Ha PO3THAr
BUNpobyBanbHOro 3paska
HomiHanbHWn onip KOHCTPYKLiMHOT
cTani Ha rpaHuui TeKy4ocCTi
Po3paxyHkoBuWI onip KOHCTPYKLiNHOI
cTarni Ha rpaHuLi TeKy4ocCTi
Po3spaxyHkoBuin onip npodyinboBaHOro

CTaneBoro HacCTUNYy Ha rpaHuLi Teky-
YOCTi

CepefHii BU3Ha4YeHMI po3paxyHKOBUN
onip NpodinbOBaHOro cTaneBoro
HacTUIy Ha rpaHuLi TEKYYOCTi

MoHwxKyBanbHi KoegilieHTn ang
3rMHanNbHNUX MOMEHTIB Ha onopax

3aranbHa B1coTa; TOBLLMHA
BucoTa nepepisy ctanesoro npodinto

ToBLmHa 6eToHHOT 060OHKKN A0 CTa-
neBoro Npointo; ToBLWWHA 6EeTOHHOI
nonuui; ToBLWKNHA 6ETOHY BULLIE FrONOB-
HOT nnoLmHU Bepxy pebep npod-
HacTuny

ToBuWWHa 6ETOHHOT NoNWLi; TOBLUMHA
03000neHb

[MonoXeHHs HernTparbHOT OCi
3aranbHa BucoTa npodiniboBaHoro
CTaneBOro HacTumny 3 BUCTynamm
BigcTtaHb Mix ueHTpamu Barn nonuub
cTtaneBoro npodinto; BigcTaHb Mix

NO340BXHbOK PO3TArHYTOK apMa-
TYPOIO Ta LIEHTPOM CTUCKY

3aranbHa HomiHanbHa B1coTa
3’eQHYyBanbHOIO CTPWXKHSA (XOoMyTa)

3aranbHa ToBLUMHA BUNpobyBasnbHOro
3paska

KoediuieHT nigcnneHHsa BnnmveiB opy-
roro NOpPsAKy; eMnipudHnn KoeiuieHT
ANA po3paxyHKOBOro onopy Ha 3cyB
KoediuieHT

KoediLieHT »xopcTKOCTi

[onoBHeHHA 00 KoediuieHTa XopcCT-
KOCTI K;, L0 BpaxoBye 6€TOHHY
000MOHKY

Specified ultimate tensile strength

Actual ultimate tensile strength in a test
specimen

Nominal value of the yield strength

of structural steel

Design value of the yield strength
of structural steel

Design value of the yield strength
of profiled steel sheeting

Mean value of the measured yield
strength of profiled steel sheeting

Reduction factors for bending moments
at supports

Overall depth; thickness

Depth of the structural steel section
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

Thickness of concrete flange; thickness
of finishes

Position of neutral axis

Overall depth of the profiled steel
sheeting excluding embossments

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

Overall nominal height of a stud
connector

Overall thickness of test specimen

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

Coefficient
Stiffness coefficient

Addition to the stiffness coefficient k;
due to concrete encasement

19


arymarenko
Прямоугольник


SC

slip

S,r

wc,c

20

KoeilieHT 3HMKEHHSA Onopy CTPUXKHA
(xomyTa) 3 rofnoBKoto, L0 3aCTOCOBY-

I0TbCA A58 NPohiNbOBaHOro HacTuny,
napanesnbHoro 6anui

YKopcTKiCcTb Ha KpyYeHHs; koedilieHT
XKopcTKicTb 3CyBHOro 3’€AHaHHS

KoeilieHT 3HMKEHHS! XKOPCTKOCTI
BHacnigok gedopmadii 3cyBHOro
3’eHaHHA

KoediuieHT xopCcTKOCTi Anga psaay r
No340BXHbOI PO3TArHYTOI apmaTypu
KoeilieHT 3HMKEHHSA Onopy CTPUMKHA
(xomyTa) 3 rofnoBKoto, Lo 3aCTOCOBY-
I0TbCA A8 NPOodiNbOBAHOrO HacTuUny,
y nonepeyHoMy A0 Ganku Hanpsimi

KoediuieHT BpaxyBaHHs BNvBY
NO340BXHIX HAaNpPyXeHb CTUCKY Ha
nonepeyHy Hecy4y 30aTHICTb CTIHKK
KOMNOHM

MapameTp

3rnHanbHa XOpCTKiCTb 6€TOHY 3 Tpi-
LWmMHamMmn abo kKombiHoBaHOI NNUTH

3rnHanbHa XOPCTKICTb CTiHKM

[oexunHa 6anku npu gii HeraTMBHOIO
3rMHanNbLHOro MOMEHTY, Lo nNpunsirae
00 By3na

[oBxXunHa nnnTh 3a cTaHg4apTHUX
BMNpoOyBaHb Ha NpoAaBntoBaHHSA
JoBxunHM obnmpaHb

JoBX1Ha NpuknagaHHa HaBaHTaXXEHHSA
Haxun kpnBoi MiLHOCTI 32 BTOMOIO:
eMMipnYHnI KoemilieHT ans po3paxyH-
KOBOI HECYYOi 34aTHOCTI Ha 3CyB
CniBBigHOLIEHHS MOAYIB; KiNbKiCTb
3CYBHUX 3’€QHaHb

KinbkicTb 3cyBHMX 3’€4HaHb Npw NoB-
HOMY 3’€[lHaHHi Ha 3CyB
CniBBigHoLeHHs MoayniB, WO 3ane-
XWUTb Big TUNY HaBaHTaXeHHS

KinbKicTb CTpMXXHEBUX 3'€QHaHb y pebpi
CniBBigHOLEHHS MOAYIIB NPU KOPOTKO-
TpMBanoMy HaBaHTaXEHHI
CniBBigHOLWWEHHSI MOMEHTIB Ha Kpasix
[MO380BXHIN KPOK MiXK LLleHTpamu 3CyB-
HUX CTPWXKHEBUX 3'€dHaHb (XOMYTIB);
KOB3aHHS

SC

slip

S,r

wc,c

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

Rotational stiffness; coefficient
Stiffness of a shear connector

Stiffness reduction factor due to
deformation of the shear connection

Stiffness coefficient for a row r of
longitudinal reinforcement in tension

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

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

Parameter

Flexural stiffness of the cracked
concrete or composite slab

Flexural stiffness of the web

Length of the beam in hogging bending
adjacent to the joint

Length of slab in standard push test

Bearing lengths
Load introduction length

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

Modular ratio; number of shear con-
nectors

Number of connectors for full shear
connection

Modular ratio depending on the type
of loading

Number of stud connectors in one rib
Modular ratio for short-term loading

Ratio of end moments

Longitudinal spacing centre-to-centre
of the stud shear connectors; slip
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2y

[MonepeyHnin KpoK MiX LLleHTpamu 3cyB-
HUX CTPWXXHEBUX 3’€4HaHb (XOMYTIB)

Bik; ToBLWNHA
ToBLUMHA KpaNHBbOI NANTU
dakTu4Ha goBxmHa BeToHy

ToBLUMHa NOMKWLI KOHCTPYKLIMHOIO
cTaneBoro npodinto

ToBWWHa enemMeHTa XXOPCTKOCTI

ToBLUMHA CTIHKM KOHCTPYKLINHOTO
cTaneBoro npodinto

ToBLUMHA CTiIHKM KOHCTPYKLINHOTO
cTaneBoro NPogiso KOsIoHU

Bik y MOMEHT npuknagaHHa HaBaH-
TaXXEHHS

Po3paxyHKOBe No300BXHE HaMNpy>XeHHA

3CyBY
Po3paxyHkoBa LUMpUHaA pO3KpUTTS
TPIiWWH

BigctaHb Mixk nnacTnyHo HenTpanb-
HOIO BICCHO i KpaHbOIK CTUCHYTOIO
pibpoto 6eTOHHOI NnTH

Bicb nonepeyHoro nepepisy, napa-
nenbHa nonuui

Bicb nonepeyvHoro nepepisy, nepnex-
OVKYNspHa 4o Nonuui; nnede napwm
BHYTPILLUHIX Cun

BigctaHb no BepTukani

Ipeubki senuki byksu

Ac

Ac

AGE

[ianasoH Hanpy>eHb

basoBa BenuunHa onopy BTOMU npu
[BOX MiflbOHaX LMKNIB

[iana3oH Hanpy>XeHb ekBiBaneHTHOT
NOCTIKHOI aMnniTyan

AG g, glop Hiana3oH HanpykeHb eKBiBaneHTHoI

AGE joc

AGE,Z

Acg

NOCTIAHOI aMnAiTyan BHAcNigoK
3aranbHUX BNUBIB

[iana3oH Hanpy>XeHb ekBiBaneHTHOI
NOCTIMHOI aMnAiTyAn BHACMigoK
MicLleBUX BNIMBIB

[iana3oH Hanpy>XeHb ekBiBaneHTHOI
NoCTiNHOI amnniTyau, Wo Bignosigae
JBOM MinbNOHAM LIMKNIB

3pOCTaHHA HanpyXeHb y CTanesin

apmMartypi BHacnigok nigBuLLeHHs
YKOPCTKOCTiI 6€TOHY Npun po3Tary

2y

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

Age; thickness
Thickness of end plate
Effective length of concrete

Thickness of a flange of the structural
steel section

Thickness of a stiffener

Thickness of the web of the structural
steel section

Thickness of the web of the structural
steel column section

Age at loading

Design longitudinal shear stress

Design value of crack width

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

Cross-section axis parallel to the
flanges

Cross-section axis perpendicular to the
flanges; lever arm

Vertical distance

Greek upper case letters

Ac

Ac

AGE

Stress range

Reference value of the fatigue strength
at 2 million cycles

Equivalent constant amplitude stress
range

Ac g, giop Equivalent constant amplitude stress

AGE joc

AGE,Z

Ac g

range due to global effects

Equivalent constant amplitude stress
range due to local effects

Equivalent constant amplitude stress
range related to 2 million cycles

Increase of stress in steel reinfor-
cement due to tension stiffening of
concrete
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AG g equ HianasoH ekBiBaneHTHNX HanpyXeHb,

AT

At

ATE

ATE,Z

A’ER
\\

3a AKoro Bi,El,6yBaPOTbCFI YLWKOOXKEeHHA

[iana3oH HanpyXeHb 3CyBY Npw HaBaH-
TaXX€HHi BTOMU

basoBa BenuunHa onopy BTOMM Mpu
[BOX MiflbOHaX LINKNIB

[iana3oH Hanpy>xeHb eKBiBasIeHTHOI
NOCTIAHOI aMmnniTyan

[iana3oH Hanpy>XeHb 3CyBY eKBiBa-
NEHTHOI NOCTINHOT amMnNiTyaun, Lo
BiANOBigae ABOM MifibliOHaM LMKNIB

HanpyXeHHsi 3cyBy npu BTOMi
KoediuieHT

Ipeubki mani 6ykeu

o KoediuieHT; napameTp

O or KoediLieHT, Wo nokasye 3poCTaHHS
pO3paxyHKOBUX HABaHTaXeHb [0 PiBHSA,
KU CNPUYNHUTL NPY>XHY HecTabinb-
HIiCTb

oy KoedilieHT, Wo 3anexuTb Big 3rnuHy
KOMOIHOBaHOI KOMOHM

o ppy, 0z KOeiLIEHT, Lo 3anexuTb Bif 3rnHy

KOMOiHOBaHOIT KOJTOHW BigHOCHO Ocen
y-y Ta z-z

o gf BigHowweHHs

B MHOXHUK; kKoedilieHT nepexoay

Be,Bi  TMapametpn

Ye KoedilieHT HaginHocTi ansa 6eToHy

YE KoediuieHT HaginHocTi ansa gin,
a TaKoX A5l BpaxyBaHHA HETOYHOCTEN
Ta Bigxunis y posmipax

YEf KoediuieHT HagiHOCTI Ans gianasoHy
Hanpy>XeHb €KBiBaNeHTHOI NOCTINHOI
amnnitTyam

YMm KoediuieHT HagiHOCTI XapakTepuc-
TUKN MaTtepiany, a Takox Ans Bpaxy-
BaHHS HETOYHOCTEN Ta BiAXUIIB
y po3mipax

YMO KoedilieHT HagiHOCTI ANst KOHCTPYK-
LiMHOI cTani, K1 3aCTOCOBYETLCS A0
onopy nonepeYvHoro nepepisy, AuB.
EN 1993-1-1, 6.1(1)

Y M1 KoedilieHT HagiHOCTI Anst KOHCTPYK-

22

LiMHOI cTani, AK1n 3aCTOCOBYETLCS A0
Onopy enemeHTa a5 OuiHKN CTINKOCTI
npw nepesipkax enemeHTa, AuB.

EN 1993-1-1, 6.1(1)

Acsequ Damage equivalent stress range

AT

At

ATE

ATE,Z

A‘CR
|\

Range of shear stress for fatigue
loading

Reference value of the fatigue strength
at 2 million cycles

Equivalent constant amplitude stress
range

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

Fatigue shear strength
Coefficient

Greek lower case letters

(03

Qer

A pm

Factor; parameter

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

Coefficient related to bending of a
composite column

o py oz Coefficient related to bending of

O st

Bc= Bi
ie
TF

YFf

™

TMO

TMA

a composite column about the y-y
axis and the z-z axis respectively

Ratio

Factor; transformation parameter
Parameters

Partial factor for concrete

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

Partial factor for equivalent constant
amplitude stress range

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

Partial factor for structural steel applied
to resistance of cross-sections, see
EN 1993-1-1, 6.1(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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Y MF KoediuieHT HagiHOCTI ons onopy
BTOMi

YMf.s KoediuieHT HagiHOCTI ons onopy
BTOMi XOMYTIB Npu 3CyBI

TP KoediuieHT HaginHocTi ansa gin, noe’s-
3aHUX 3 NonepeaHiM HanpyXeHHsM

Ys KoediuieHT HagiHOCTI ons apmartyp-
Hoi cTani

Tv KoedilieHT HagiHOCTI Ans po3paxyH-

KOBOr0 OMopy 3CyBY CTPWXKHIB (XOMYTiB)
3 rofioBKamm

Yvs KoediuieHT HagiHOCTI Anst po3paxyH-
KOBOro onopy 3cyBYy KOMBiHOBaHOI
nanTH

) KoediLieHT; noKa3HMK BHECKY (4aCTKM)

cTani; NPornH y cepeauvHi NponboTy
O max BepTukanbHUM NporuH (NPOBUCAHHS)

S lMporuH cTaneBoro npogHacTuny Big
BNacHOI Bary Ta yKnageHoro CBixkoro
OeToHy

85 max [ PaHWNYHE 3HAYEHHS § ¢

dy MakcmanbHe KOB3aHHs!, BU3Ha4YeHe
3a BUNpobyBaHHAMN HOPMATUBHUM
HaBaHTaXXEHHSM

Suk HopmaTtuBHa Hecy4a 3aaTHICTb 3a
KOB3aHHAM

g J2351/f,, ne f,y Himm?

n CTyniHb 3’€QHaHHSA Ha 3CyB; KoedilieHT

Na>Nao KoeilieHTn, Wo 3anexarb Bif CTyneHs
isonsuii 6eTony

Ne» Neo» Ner. KoedilieHTw, wo 3anexars Bif
CTyneHs izonsuii 6eToHy

0 Kyt
AL, Ay KoediuyieHTn ekBiBaneHTHUX
YLWKOOKEHD

A giob» Mioc  KoeiLiEHTN ekBiBaNEHTHUX
YLIKO[KEHb A1 3aranbHuX
i ToKanbHUX BNNBIB

BigHOCHa rHy4KicTb

> 2

LT BigHocHa rHyykicTb npu BTparTi
CTINKOCTI BiZ NONepeYHoro KpyyYyeHHs

KoedilieHT TepTH, HOMIHaNbLHWIA
KoedilieHT

=

Ly KoediLieHT, Wo 3acToCcoBYETLCSA NpU
pO3paxyHKy Ha CTUCK Ta O4HOOCBHOBWUIA
3rMH

Y MF Partial factor for fatigue strength

Y Mf.s Partial factor for fatigue strength
of studs in shear

TP Partial factor for pre-stressing action
Ys Partial factor for reinforcing steel
Tv Partial factor for design shear

resistance of a headed stud

Yvs Partial factor for design shear
resistance of a composite slab

4 Factor; steel contribution ratio; central
deflection

O max Sagging vertical deflection

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

85 max Limiting value of &¢

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

Suk Characteristic value of slip capacity
g /2351, , where £, is in N/mm?
n Degree of shear connection; coefficient

Na> Nao Factors related to the confinement
of concrete

Ne» Neco» Ner. Factors related to the confinement
of concrete

0 Angle
A,A, Damage equivalent factors

X giob » M 1oc Damage equivalent factors for global
effects and local effects, respectively

A Relative slenderness

AT Relative slenderness for lateral-
torsional buckling

u Coefficient of friction; nominal factor

Ly Factor related to design for compres-

sion and uniaxial bending
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gy Laz KoedilieHTw, wo 3anexarb Big

Ps

NNOWWHN 3rHY

KoeilieHT 3HMKEHHS, L0 BpaxoBye
BM/MB MO340OBXHbOIO CTUCKY Ha HECy4y
34aTHICTb Ha 3CyB; NapameTp, Lo
3anexuTb Big Aedopmaldii 3cyBHOro
3’eQHaHHSA

KoediuieHT MNMyaccoHa ansa KOHCTPYK-
LinHoi cTani

MapameTp, Lo 3anexuTb Big aedop-
MaLii 3CyBHOro 3’€AHaHHS

MapameTp, Lo 3anexnTb Big npuBee-
AEeHOro po3paxyHKOBOIo OMopy 3ruHy,
064MCcneHoMy Npu BepTUKanbHOMY
3CyBiI

MapameTp; koediuieHT apMyBaHHS

G com,c,Ed |103A0BXKHI CTUCKamNbHI HANPYXXEHHS,

Gc,Rd

Gt

G max,f

S min,f

G ¢, max,f

G ¢, min,f

G ¢, max

G ¢, max,0

Tu,Rd

Tu,Rk
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BUKIMKaHi po3paxyHKOBUM
HOPMarnbHUM 3YCUIIISIM

MicueBa MiLHicTb 6eTOHY
HanpyxeHHs po3Tary y KparHi giopi
beToHy

MakcumanbHi HanpyXeHHs1, cnpuyn-
HeHi HaBaHTaXXeHHSIM BTOMMU

MiHiManbHi HaNpPy>XeHHSA, CNPUYUHEHI

HaBaHTaXXEHHAM BTOMMU

HanpyxeHHs B apmaTypi Big 3rmHanb-
HOro MOMEHTY MEy max

HanpyxeHHs B apmaTypi Big 3rmHanb-
HOro MOMeHTY MEey min

HanpyXeHHs1 y po3TarHyTii apmatypi

HanpyxeHHs1 B apmaTypi Big 3rmHasnb-
HOro MOMEHTY M, ..

HanpyxeHHs1 B apmaTypi Big 3rmHasnb-
HOro MOMeHTy M, ., 6e3 ypaxyBaHHs
pPO3TArHyTOro 6€TOHY

HanpyXeHHs1 y po3TarHyTii apmatypi
0e3 ypaxyBaHHS MigBULLIEHHS XXOPCT-
KocCTi 6eTOHY npu po3Tary
PospaxyHkoBa MiLHICTb Ha 3CyB
BennuunHa no3noBXHbOI MiLIHOCTi Ha
3CyB KOMBiIHOBaHOI NNNTK, BU3HAYEHA
3a BMNPOBYyBaHHSAMM

PospaxyHkoBa No340BXHA MILHICTb Ha
3CyB KOMBIHOBaHOI NNnTK

HopmaTtnBHa No3goBXHA MiLHICTb Ha
3CyB KOMBiIHOBaHO| NNnTn

Mgy az Factor d related to plane of bending

Ps

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

Poisson’s ratio for structural steel

Parameter related to deformation of
the shear connection

Parameter related to reduced design
bending resistance accounting for
vertical shear

Parameter; reinforcement ratio

G com,c,Ed Longitudinal compressive stress in the

Gc,Rd

Gt

G max,f

S min,f

G ¢, max,f

G ¢, min,f

G ¢, max

G ¢, max,0

Tu,Rd

Tu,Rk

encasement due to the design normal
force

Local design strength of concrete

Extreme fibre tensile stress in the
concrete

Maximum stress due to fatigue loading
Minimum stress due to fatigue loading

Stress in the reinforcement due to the
bending moment Mgy ax

Stress in the reinforcement due to the
bending moment Mgy in

Stress in the tension reinforcement
Stress in the reinforcement due to the
bending moment M, .

Stress in the reinforcement due to the
bending moment M, neglecting
concrete in tension

max?

Stress in the tension reinforcement
neglecting tension stiffening of
concrete

Design shear strength

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

Design value of longitudinal shear
strength of a composite slab

Characteristic value of longitudinal
shear strength of a composite slab
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) [HiameTp (po3mip) ctanesoro apma-
TYPHOIO CTPWXKHS; KoedilieHT ekBiBa-
NEHTHOro YAapHOro MOLUKOKEHHS

o [HiameTp (po3mip) ctanesoro apma-
TYPHOIO CTPUKHS

0f KoediuieHT noB3yyocTi

o (tty) KoediuieHT noB3y4ocTi, WO BU3HAYAE

MOB3Y4iCTb 3a NPOMDKOK HYacy Mix t i fy
BiZJHOCHO MpYXHMX gedopMaLin Ha
28 noby

Y IMoHWxKyBanbHUN KoedilieHT ans
BTPaTU CTINKOCTI NPU 3rUHi

XiT MoHwKyBanbHWU KoedilieHT ans
BTPaTK CTINKOCTi NpU nonepeyHomy
KpYY€EHHI

v KoediLieHT 3pocTaHHSA NOB3Yy4OCTi

2 OCHOBW NMPOEKTYBAHHA

2.1 Bumorn

(1)P TpoekTyBaHHA KOMGIHOBaHUX KOHCTPYKLIM
MOBWHHO 3iNCHIOBATUCD Y BiANOBIAHOCTI 3 3arasb-
HUMUW NONOXEHHSMMK, BcTaHoBneHuMn y EN 1990.

(2)P OopaTkoBi nonoxeHHs Ang KOMGiHOBaHMX
KOHCTPYKLUi, HaBegeHi Y UbOMY pO3Aini, Takox
NMOBWHHI 3aCTOCOBYBaTUCh.

(3)P BBakaeTbcCs, WO Ana 3ani300eTOHHUX KOH-

CTPYKLIN NOBWHHI 3a40BOSMIbHATUCH OCHOBHI BU-

moru po3giny 2 EN 1990, siki 3acToCcoByOTbCS Y

NOeAHaHHI 3 HACTYMNMHUM:

— MPOEKTYBaHHSAM 3a FPaHUYHUMU CTaHaMu y
noegHaHHi 3 MeToaoM KoediuieHTiB Hagin-
HocTi BianosiaHo oo EN 1990;

— pismum 3rigHo 3 EN 1991;

— cnonyveHHamu gin 3rigHo 3 EN 1990;

— ornopamu, AOBFOBIYHICTIO i NpuaaTtHICTIO A0
ekcnnyarauii 3rigHo 3 UMM CTaHgapTOM.

2.2 MpuHUMNY NPOEKTYBaHHA 3a
rpaHUYHUMMN CTaHaMM

(1)P Ona komOGiHOBaHMX KOHCTPYKLiA MOBUHHI
poarnsgaTuch BiANOBIAHI cTagil 3BeAeHHS.

2.3 OCHOBHi 3MiHHi
2.3.1 fii i ennueu HagKOJTUWHBLO20
cepedosuuya

(1) Aii, wo noBWHHI 3acTocoByBaTUChL MpK MpPO-
€eKTyBaHHi, MOXXHa B3ATW 3 BigNOBIAHMX YaCTWH
EN 1991.

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

0" Diameter (size) of a steel reinforcing
bar
0f Creep coefficient

o (ttg) Creep coefficient, defining creep
between times t and {,, related to
elastic deformation at 28 days

X Reduction factor for flexural buckling

X7 Reduction factor for lateral-torsional
buckling

v Creep multiplier

2 BASIS OF DESIGN

2.1 Requirements

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

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

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

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

— actions in accordance with EN 1991,

— combination of actions in accordance with
EN 1990 and

— resistances, durability and serviceability in
accordance with this Standard.

2.2 Principles of limit states design

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

2.3 Basic variables
2.3.1 Actions and environmental influences

(1) Actions to be used in design may be obtained
from the relevant parts of EN 1991.
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(2)P Mpwn nepesipui cTaneBnx HaACTUIIB Y SAKOCTI
onany6kun HeobXxiaHO BpaxoByBaTU BMNINB HAMOB-
HeHHs (36inblUeHHA BUCOTU GETOHY BHacnigoK
NPOrvHy HacCTUIB).

2.3.2 Xapakmepucmuku mamepiariie

i supobie
(1) Okpim BMNagkis, KOMM iHWeE HaBeAEHO Y
€Bpokoai 4, HeobxigHO 3acTocoByBaTW fji, WO
CMPUYNHEHI XapaKkTepoM poboTu 6eToHy 3 nnu-
HOM 4Yacy, HagaHi y EN 1992-1-1.

2.3.3 Knacudpikauisi diti

(1P) Ak ocHOBHI BMAMBM MOBMHHI KBanidikysa-
TWUCb HACTYMHI: BMAMB YCaaKW i MOB3y4OCTi 6eTOHY
Ta HepiBHOMIpPHI 3MiHKM TemnepaTypu, SKi cnpu-
YMHAIOTb BHYTPILLHI 3yCUnns y nepepisax, CKpue-
NEeHHs Ta No3J0BXHI Aedopmallil B enemMeHTax;
BMMMBU, SIKi BUHUKAKOTb Y CTAaTUYHO BU3HAYEHUX
i CTaTMYHO HEBU3HAYEHMX KOHCTPYKLiSIX, KOMu
CyMiCHICTb Aeopmalin He po3rnsagaeTbCes.

(2)P Y cTtaTU4HO BM3HAYEHUX KOHCTPYKLiSX OC-
HOBHI BMNMBM Big ycagku, NoB3y4voCTi i Temne-
paTypu BBaXalTbCs SK OOAATKOBI BMAMBU Ail,
CYMICHUX i3 3aranbHUMK BAAMBaMu; Taki BNIvBu
HeoOXxigHO kBanicpikyBaTn SIK BTOPUHHI Ta pO3-
rmsgaTtn 9K Henpsami gii.

2.4 MepeBipka 3a gonomMororw metoay
koedilieHTiB HaginHOCTI

2.4.1 Po3paxyHKoei eenluq4uHuU

2.4.1.1 Po3paxyHkoei 3Ha4eHHs1 Oili

(1) Ons nonepeyvyHOro HanpyXeHHs npuknagax-
HAM gedopmalin, Hanpukniag, AoMKpaTaMmn Ha
onopax KoedilieHT HafiHOCTI yp NOBUHEH NpU-
3Ha4YaTUCb ANS rPaHNYHNX CTaHIB 3 ypaxyBaHHSM
CAPUATAMBUX Ta HECMIPUATANBUX Ail.

Mpumitka. BennumHa yp MOXe HagasaTuCb Y Halio-
HanbHOMY [OOOaTKy. PeKOMeH,D,OBaHOI-O BEINMMYNHOO
Ons cnpusaTAMBKX Ta Hecnpuatnuseux gin € 1,0.

2.4.1.2 Po3paxyHKo8i 3Ha4YeHHs xapakme-
pucmuk mamepianie abo supobie

(1)P Akwo He BUMaraeTbCcsi BU3HAYEHHS MiLIHOCTI
3a BULMMWN 3HAYEHHAMU, TO KoedilieHTn Hagin-
HOCTi NMOBWHHI 3aCTOCOBYBaTUChb A0 HWXHIX HOp-
MaTUBHUX (XapaKTEPUCTUYHMNX) 200 HOMIHANbHMX
3Ha4yeHb MiLHOCTI.
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(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 Material and product properties

(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 Classification of actions

(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)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 Verification by the partial factor method

2.4.1 Design values

2.4.1.1 Design values of actions

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

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

2.4.1.2 Design values of material or product
properties

(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)P Ona 6eToHy HeobXigHO 3acTOCOBYBATU KOe-
diuieHT HaginHocTi yo. Po3paxyHkoBa MILHICTb
Ha CTUCK NOBMHHA BU3Ha4aTUCb SK:

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

foa =Tk /7c) (2.1)

[ie HopmaTuBHEe 3HaueHHs fy HeobxiaHO npuii-
maTu 3rigHo 3 EN 1992-1-1, 3.1 ans 3BuM4anHoro
6etoHy Ta EN 1992-1-1, 11.3 ansa GeToHy Ha
Nerkmnx 3anoBHOBaYax.

MpumiTka. Bennunnu v Bignosigatots EN 1992-1-1.

(3)P Ona ctaneBoi apmatypu HeobxigHO 3acTo-
coByBaTW KoediLieHT HagiNnHOCTI v g .

Mpumitka. Bennunnu yg Bignosigatots EN 1992-1-1.

(4)P Ons cTaneBoro npokaty, npodHacTuny Ta
3'eQHyBaslbHNX €NIEMEHTIB HEOOXIiAHO 3aCTOCOBY-
BaTW KOewmIiLiEHT HaQiNHOCTI vy,. AKLWO iHWe He
BCTaAHOBIIEHO, TO ANSA CTaneBoro npokaty Heob-
XigHO 3acTocoByBaTu KoediuieHT HagilHOoCTI

YMO-
Mpumitka. Benuuunnu v,, signosigatots EN 1993.

(5)P Onsi 3cyBHMX 3’eAHaHb HEOOXiAHO 3aCTOCO-
BYBaTU KOeilieHT HagiMHOCTI v, .

MpumiTka. BennuunHa v, MOXe HagasaTUCh Y HaLiOH-
anbHoMmy fofaTky. PEKOMEHL0BaHO BENUYMHOL vy €
1,25.

(6)P TMpn NO3O0OBXHBOMY 3CyBi KOMOIHOBaHMX
nnuT 6yaiBenb HeobXxigHO 3acTocoByBaTU Koedi-
LiEHT HaQiNHOCTI g .

MpumiTka. BennuunHa vy, MOXe HagaBaTWChb Y HaLio-
HanbHOMy JonaTky. PekomeHZoOBaHOKW BENUYMHOK
Yvs € 1,25

(7)P TMpwn nepeBipLi Ha BTOMY CTPWXHIB 3 rofoB-
kamn gnsi Oygisenb HeobxigHO 3acTocoByBaTh
KoeiLliEHTV HARINHOCTI ¥ s 17 pf s -

Mpumitka. BenuunHa y,s BiANOBIAAE BUKOPUCTAHIN Y
BignoBiaHMX 4actuHax EN 1993. Benuuuna YMF, s

MOXe HadaBaTWCb Y HauioHanbHOMY [J0AaTKy.
PekomeHA0BaHO0 BENMUMHOW ¥ yr s € 1,0.

2.4.1.3 Po3paxyHKosi 8eflu4UHU 2e0MempuyHUX
OaHux

(1) FreomeTpuyHi AaHi ons nonepeyYHnX nepepisis
i cMcTeM MOXHa nNpuAMaTh 3a cTaHgapTamu Ha
Bupo6bu hEN abo pobounmmun KpecrneHHsaMU Ta
po3rnsgaTn Sk HOMiHanNbHi 3HaYEHHS.

2.4.1.4 PospaxyHkosul orip

(1)P Ons KoMGIHOBaHNX KOHCTPYKLA pO3paxyHKOBI
Ornopwv NOBWHHI BM3HavaTtuck 3rigHo 3 EN 1990,
Bupasu (6.6a) abo (6.6c).

where the characteristic value f, 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.

Note: The value for y¢ is that used in EN 1992-1-1.

(3)P For steel reinforcement, a partial factor yg
shall be applied.

Note: The value for yg is that used in EN 1992-1-1.

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

Note: Values for y, are those given in EN 1993.
(5)P For shear connection, a partial factor y,, shall
be applied.

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

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

Note: The value for y,5 may be given in the National
Annex. The recommended value for y5 is 1,25.

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

Note: The value for v, is that used the relevant Parts
of EN 1993. The value for Ymf,s May be given in the

National Annex. The recommended value for yy s
is 1,0.

2.4.1.3 Design values of geometrical data

(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 Design resistances

(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 CnosntyyeHHs Qi

(1) BaranbHi napameTpu CNoONyYeHHda Ain HaBe-
AeHi 'y po3aini 6 EN 1990.

Mpuwmitka. [Onga Gyanisenb npaBuna kombGiHauii gin
MOXYTb HadaBaTUCb Y HauUioOHanNbHUX godaTtkax Ao
nopatka A EN 1990.

2.4.3 lNepesipka cmamu4Hoi piesHoeazu (EQU)

(1) BupaxeHHs HagiMHOCTI Npy nepeBipLi cTaTny-
HOi piBHOBarn Ans Gyaisenb, SK Lle ONMCaHo Y
EN 1990, Tabnuus A.1.2(a), TakoX 3aCTOCOBYETb-
€S OAns ekBiBaneHTHUX po3paxyHKOBMX BUMaKiB
(EQU), Hanpuknag, Ansg po3paxyHKy aHKepHUX
npucTpoiB abo nepeBipkM Ha MNignom onop He-
pO3pi3HNX Banox.

3 MATEPIAJIM

3.1 BeToH

(1)P Axwo iHwe He BM3Ha4yeHo y €Bpokoai 4,
XapaKTEPUCTMKM MOBUHHI BU3HA4YaTUCL 4epes
nocunanHs Ha EN 1992-1-1, 3.1 gnsa 3Bn4ariHoro
betoHy Ta EN 1992-1-1, 11.3 — ana 6eToHy Ha
NErknx 3anoBHIOBaYax.

(2) Uen posgin EN 1994 He nmowwmploeTbca Ha
NPOEKTyBaHHA KOMOIHOBaHUX KOHCTPYKLIN 3 Oe-
TOHY KnaciB MiyHocTi Hmwkye C20/25 i LC20/22
Ta BuLe Hix C60/75 i LC60/66.

(3) Ycagka 6eToHy noBMHHA BM3HA4YaTUCh 3 ypa-
XyBaHHAM BOSOroCTi HaBKOSMULLHBOIO cepeno-
BMLLA, pO3MIpiB eneMeHTa i cknagy 6eToHy.

(4) Axwo y byaiBnsax BpaxoByeTbCA KOMBIHOBaHa
Jis, TO BMAMBaMM BHYTPILWHbOI yCagku MOXHa
3HEXTYBaTW NPU BU3HAYEHHI Hanpy>eHb i gedop-
MaLlil.

MpuwmiTtka. Jocsig nokasye, Wo BenuyMHu gedopma-
Ui ycagkm, HasegeHi y EN 1992-1-1, moxyTb gaBatu
3aBULLEHI BMMMBMW YCaOKN Y KOMOIHOBAHUX KOHCTPYK-
Ligx. 3Ha4yeHHs ycaaku 6eTOHY MOXYTb BKa3yBaTUCh Y
HauioHanbHOMy AopaTtky. PekomeHOoBaHi 3HayeHHs
Ans KombBiHOBaHMX KOHCTPYKLiN ByaiBenb HaBedeHO y
popatky C.

3.2 ApmaTtypHa cTanb

(1) XapakTepuctukum npunuMaroTbCcs 3rigHO 3
EN 1992-1-1, 3.2.

(2) Anga komBiHOBaHMX KOHCTPYKLi pO3paxyHKOBE
3HaYeHHSA MOAY NS NPYXXHOCTI MOXe AOPiBHIOBATU
3HaYEHHIO OS5 KOHCTPYKLIMHOro npoginto, HaBe-
aeHomy y EN 1993-1-1, 3.2.6.
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2.4.2 Combination of actions

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

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

2.4.3 Verification of static equilibrium (EQU)

(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 MATERIALS

3.1 Concrete

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

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 Reinforcing steel

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

(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.
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3.3 KoHcTpyKUiHa cTanb

(1) Xapaktepuctukum npunuMaroTbCa 3rigHO 3
EN 1993-1-1, 3.1 Ta 3.2.

(2) MonoxeHHs yboro po3ainy EN 1994 3actoco-
BYIOTbCA A5l KOHCTPYKLUINHOT cTani 3 HOMiHarb-
HMM OMOPOM Ha rpaHuLLi TEKYHOCTi He BinbLue Hix
460 H/mMm?,

3.4 3’egHyBanbHi eneMeHTH
3.4.1 3azanbHi sumozu

(1) HeobxigHo 3actocosysatu Bumorn EN 1993-1-8
ONsl eNeMEHTIB KPinfeHHA Ta BUTPaATHUX MaTe-
pianiB 4nsa 3BaploBaHHS.

3.4.2 3’e¢OHyeanbHi eleMeHmMu Ha 3cye
y euasisidi cmpuixHie 3 20108KaMu

(1) 3actocoByeTbca EN 13918.

3.5 MpodinboBaHi cTanesBi HacTUNu AnA
KOMOiHOBaHUX NAUT cnopyn

(1) XapakTepucTumkmn HeobxigHO NpuMaTK 3rigHo
3 EN 1993-1-1, 3.1 Ta 3.2.

(2) MonoxeHHs uboro po3ainy EN 1994 3actoco-
BYIOTbCS ANl MPOEKTYBaHHS KOMOIHOBaHMX NAUT
3 NpohinboBaHMX CTaneBux HaCTWMiB, BUrOTOB-
neHux i3 ctani arigHo 3 EN 10025, xonogHodop-
MOBaHUX cTaneBux nucTiB 3rigHo 3 EN 10149-2
abo EN 10149-3 abo ranbBaHi30BaHUX NUCTIB
3rigHo 3 EN 10147.

Mpumitka. MiHimanbHa BenuyMHa HOMIHaNbHOI TOB-
LLWVHN t cTaneBUX NUCTIB MOXe BCTaHOBMOBATUCH y

HauioHanbHoOMy goaaTky. PekomeHayeTbCcs MiHiManb-
Ha ToBwMHa 0,70 mMm.

4 NOBIOBIYHICTb

4.1 3aranbHi NONOXeHHSA

(1) HeobxigHoO goTpumMyBaTMCb BMMOI BiAMnOBIA-
HUX nornoxeHb, HasegeHnx y EN 1990, EN 1992
Ta EN 1993.

(2) KoHcTpytoBaHHSA 3CyBHUX 3’€4HaHb HEODXIOHO
3[iMicHIOBaTK 3rigHo 3 6.6.5.

4.2 MNpodinboBaHi cTaneBi HacTUnNu gnsa
KOMOiIHOBaHMX NAUT cnopyn

(1)P BigkpwuTi noBepxHi cTaneBux HacTuniB no-
BMHHI OyTWN OOCTaTHLO 3axuLLEHMMM Big BNNUBY
0Co06nMBMNX aTMOCEPHNX YMOB.

(2) UnHkoBe nokpuTTs, y pasi HeobXxigHoCTI,

NMOBUHHO 3ago0BonbHATK BUMorv EN 10147 abo
BiNOBIQHMX AilounX cCTaHAapTIB.

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

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

3.4 Connecting devices
3.4.1 General

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

3.4.2 Headed stud shear connectors

(1) Reference should be made to EN 13918.

3.5 Profiled steel sheeting for composite
slabs in buildings

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

(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.

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 DURABILITY

4.1 General

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

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

4.2 Profiled steel sheeting for composite
slabs in buildings

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

(2) A zinc coating, if specified, should conform to
the requirements of EN 10147 or with relevant
standards in force.
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(3) UwnHkoBe nOKpUTTA 3aranbHOK  Macok
275 r/m? (3 060X CTOpiH) MOXe 3acTOCOBYBaTUCH
ONS1 BHYTPILWHIX NepekpuTTiB Yy HearpecnuBHOMY
cepeaoBuLi, ane TexXHiYHi BUMOrM MOXYTb 3Mi-
HIOBATMCb 3arexHo Big yMOB ekcrnyaTtadil.

5 KOHCTPYKTUBHWN PO3PAXYHOK

5.1 KoHCTpyKTMBHE MoAestoBaHHA ons
pO3paxyHKy

5.1.1 KoHcmpykmueHe Modesiro8aHHs
i ocHoeHi nepedymosu

(1)P KoHcTpykTBHa mMofenb Ta OCHOBHI nepea-
YMOBW MOBWHHI BW3Ha4yaTUCb Yy BigNOBIQHOCTI
3 EN 1990, 5.1.1 i Binobpaxatn nepegbdbaveHni
Xapaktep poboTW MnonepeyHux nepepisis, ene-
MEHTIB, BY3J1iB Ta OMnop.

(2) Posgin 5 3actocoByeTbCca Anst KOMOIHOBaHMX
KOHCTPYKLIN, Y SKMX OiNbLUICTb KOHCTPYKTUBHUX
ernemMeHTiB i 3'egHaHb € KoMOiHoBaHUMK abo i3
KOHCTPYKUIiNHOI cTani. Akwo xapaktep poboTu
KOHCTPYKUIii B 3HauyHin Mipi Bignosigae poboTi
3anisobeToHHOI abo nonepeaHbO HampyXXeHoi
3anisobeTOHHOI KOHCTPYKLii 3 HE3HAYHOK YacT-
KO KOMOIHOBaHUX eneMeHTIB, 3aranbHUA po3-
paxyHOK, 3a3BuW4yaln, 3AINCHIETBCSA 3rigHO 3
EN 1992-1-1.

(3) PospaxyHok KOMBiHOBaHMX MnuT i3 Npodinbo-
BaHWX CTanesBux HacTuniB y ByaiBnsax HeobxigHo
BMKOHYBAaTW 3rigHO 3 po3ainom 9.

5.1.2 ModentoeaHHs1 3’¢OHaHb

(1) BnnuBamn xapaktepy poboTu 3’e€dHaHb Ha
pO3MoAin BHYTPILWHIX CUI Ta MOMEHTIB Y MeXxax
KOHCTPYKUiI Ta Ha 3aranbHi gedopmadii KoH-
CTPYKLUII, K NpaBuno, MOXHa 3HexTyBaTu, ane
SIKLLO Taki BNAMBM 3HAYHI (Taki SK Yy HaNiBXopCT-
KuX 3’eQHaHHAX), iX HeobxigHO BpaxoByBaTy (pO3-
ain 8 Ta EN 1993-1-8).

(2) Ons BM3HaYeHHA HeobXigHOCTI BpaxyBaHHS

Xapaktepy poboTu 3’eAHaHb MNpU PO3PaxyHKy

MO>XXHa rnpoaHari3yBaTu HaCTynHi BiAMIHHOCTI MixX

TpboMa Mogenamm 3’egHaHb (8.2 Ta EN 1993-1-8,

5.1.1):

— npocTe (po3pi3He), y AKOMY MOXHa npunyc-
TUTW, WO 3’€OQHaAHHA HE nepegae 3rvHanbHi
MOMEHTMU;

— Hepo3pi3He (KOPCTKE), Yy SAKOMY MOXHa npu-
NyCTUTW, LLO XOPCTKICTb i/abo MiUHiCTb 3'en-
HaHHSA [a€ NOBHY HEPO3PMBHICTb enemMeHTa
Npu po3paxyHky;
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(3) A zinc coating of total mass 275 g/m? (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 STRUCTURAL ANALYSIS

5.1 Structural modelling for analysis

5.1.1 Structural modelling and basic
assumptions

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

5.1.2 Joint modeling

(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) 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:

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

— 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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— HaniBXopcTKe, Y AKOMY Xapaktep poboTu 3'eq-
HaHHS HEOOXiQHO BpaxoByBaTM Y PO3PAXYHKY.

(3) Ons 6yniBens BUMOrK ANsi Pi3HMX TUMIB 3'eq-
HaHb HaBegeHo y po3aini 8 Tay EN 1993-1-8.

5.1.3 B3aemodisi cucmemu "ocHoea-criopyoda”
(1)P Axwo gedopmadinHi BNacTUBOCTI onop €
3HaYHUMKM, TO TX HeobXxigHO BpaxoByBaTW MNpwu
pO3paxyHKy.

Mpumitka. Y EN 1997 HaBefeHo BkasiBkM Onsi po3-
paxyHKy B3aemogii "ocHoBa-cnopyaa"

5.2 KOHCTpYKTUBHA CTiNKiCTb

5.2.1 Bnnueu de¢hopmoeaHoOi cxemu
KOHCMPYKUii

(1) Bnnuem gin MmoxyTb, 3a3BMyan, BU3HaA4aTHCb

3 BUKOPUCTAHHSAM:

— PpO3paxyHKy MepLUIoro nopsaky 3 BUKOPUCTaH-
HSAM MOYaTKOBOI reoMeTpii KOHCTPYKLT,

— PpO3paxyHKy OpYroro nopsaky 3 ypaxyBaHHSM
BNNMBY AedopmaLil KOHCTPYKLIT.

(2)P Bnnumeu pedopmoBaHoi cxemu (BAAMBU

ApYyroro nopsiaky) NOBMHHI BpaxoByBaTUCh, SKLLO

BOHM CYTTEBO 30iMblUyoTb BRAMBM A abo

3HAYHO MIHAKOTb XapakTep PoOOTU KOHCTPYKLI.

(3) Po3spaxyHok nepLioro nopsiaky 3acToCoOBYETb-
CS1, KONW 3pOCTaHHS BiAMOBIAHNX BHYTPILLHIX CKN
abo MOMEHTIB, CMpuYUHEHe adedopmauisimu,
OTPMMaHVMK NPU PO3pPaxyHKy NepLIOro NOpsAKyY,
€ MeHwnm HiX 10 %. MoxHa npunyckatu, Lo
LS YMOBaA BMKOHYETLCS, SKLLO 3a40BOSIbHSAETHCA
HaCTYMHUIN KpUTEpINn:

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

(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 Ground-structure interaction

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

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

5.2 Structural stability

5.2.1 Effects of deformed geometry of the
structure

(1) The action effects may generally be deter-

mined using either:

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

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

(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) 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:

ag 210, (5.1)

he o, — KoedilieHT, 3a AKOro pospaxyHKoBe
HaBaHTaXEHHA MOBMHHO 3pPOCTU OO0 BENUYUHW,
LLIO CNPUYMHUTB NPYXXHY BTPATy CTINKOCTI.

(4)P Tlpn BM3HAYEHHi XXOPCTKOCTi KOHCTPYKLi
HeoOXxigHO BBOAMTM 3amnac, L0 BpaxoBYeE YTBO-
PEHHS TPiLWMH, NOB3y4iCTb BETOHY Ta xapaktep
po60oTK 3’€aQHaHb.

5.2.2 MemodQdu po3paxyHKy Ossi criopyd

(1) Mnocki pamu i3 kONMOH Ta H6anok MoXxHa nepe-
BipSITM Ha ropn3oHTanNbHUIN 3CyB 3a PO3PaxyHKOM
nepLworo nopsiaky, skwo kputepin (5.1) 3ago-
BOMbHAETLCA ANS KOXHOrO noBepxy. [Ans Takux
KOHCTPYKLN oL o, MOXE BU3HAYaTUCh 3a BUPA3OM,

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

(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 Methods of analysis for buildings

(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 o, may be calcu-
lated using the expression given in EN 1993-1-1,
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HaBegeHum y 1993-1-1, 5.2.1(4), SKWO OCbOBUIA
CcTuCK y Oankax He3HayHun i 3pobneHo Bigno-
BiJHI OOMYCKM Ha YTBOPEHHSI TPIWMH Yy GETOHI
(amB. 5.4.2.3), noB3yyicTb 6eTOHy (ouB. 5.4.2.2)
Ta xapaktep poboTu 3'egHaHb (ouB. 8.2 Ta
EN 1993-1-8, 5.1).

(2) Bnnuemn gpyroro nopsaky MOXHa BpaxyBaTu
onocepeakoBaHO NpKU 3acTOCyBaHHI Po3paxyHKy
nepLLoro nopsiaky 3 BiAMOBIAHUM KoediluieHTOM
30inbLUEHHS.

(3) Axwo BnnNMBM Apyroro Nopsiiky B OKPEMUX
ernemMeHTax Ta BignoBigHi gedekTn enemeHTiB
MOBHICTIO BPaxoBYIOTbCH Yy 3araribHOMY po3pa-
XYHKY Cnopyau, TO BUKOHYBaTu NepeBipKy CTin-
KOCTi OKpEMUX erleMeHTIB He 060B’A3KOBO.

(4) Axkwo BNAMBKM Opyroro NOPSAKY B OKPEMMX
enemeHTax abo BigNoBigHI OedekTn OKpemux
ernemMeHTiB (Hanpuknag, 3ruHanbHa i/abo Kkpy-
TUIbHO-MONEpeYHa BTpaTa CTINKOCTI) MOBHICTHO
He BPaxOBYIOTbCS y 3arafilbHOMYy PO3paxyHKy, TO
HeobXigHO BUKOHYBATM NEPEBIPKY CTIMKOCTI OKpe-
MUX efleMeHTIB Ha BNAWBW, WO HE BpPaxoBaHi y
3aranbHOMY PO3pPaxyHKy.

(5) Akwo y 3aranbHOMY pO3paxyHKy He BpaxoBy-
IOTbCA KPYTUNBHO-NOMNEPEYHI BNAIMBK, TO MILHICTb
KOMGiHOBaHOI 6anku Ha KpyTUNbHO-MONEPEYHY
BTpaTy CTIMKOCTi MOXXHa nepeBipATH 3rigHo 3 6.4.

(6) CTinkicTb Ha NO3O0BXHIN 3rMH KOMOIHOBaHMX
KOMOH Ta KOMOGIHOBaHUX CTUCHYTUX ENEMEHTIB
MOXXHa NepeBipsATU OOHMUM i3 HACTYMHUX MeTOLIB:

a) 3aranbHUM pO3paxyHKOM 3rigHo 3 5.2.2(3),
nepesBipsitodM  MILHICTE MonepeyHoro nepepiay
BianoBiaHoO A0 6.7.3.6 abo 6.7.3.7;

b) pospaxyHKOM OKpeMux enemeHTiB 3rigHo 3
6.7.3.4 3 ypaxyBaHHSIM KpariHiX MOMEHTIB Ta CuI
i3 3aranbHOro po3paxyHKy Cnopyam BKIIOYHO i3
3aranbHUMU BNAMBaMKU ApYroro Nopsiaky Ta Bid-
NOBIAHMMM 3aranbHUMKU HeToYHoCTAMK. Po3pa-
XYHOK erieMeHTa MoBMHEH BpaxoByBaTW BMVBU
Opyroro nopsigky B enemeHTi i BignoBigHi ge-
dekTn enemeHTa (ame. 5.3.2.3) 3 nepeBipKoto
MILHOCTI nonepeyvHoro nepepisy BiAMoBiOHO 00
6.7.3.6 a60 6.7.3.7;

C) ANg UeHTpanbHO CTUCHYTUX €NeMEHTIB npu
BUKOPUCTaHHI KPUBMX BTPATK CTINKOCTI Ons BW-
3HaYeHHS BMNMMBIB OPYroro nopsiaky B eremMeH-
Tax Ta gedekrax enemeHTiB (auB. 6.7.3.5). Taka
nepesipKka NoBMHHA BPaxoByBaTW KpanHi MOMEH-
TW Ta CWUMK i3 3aranbHOro PO3paxyHKy crnopyau,
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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) Second-order effects may be included indi-
rectly by using a first-order analysis with appro-
priate amplification.

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

(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) 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

(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


arymarenko
Прямоугольник


BKJIIOYHO i3 3aranbHUMK BNAvBamu Opyroro rno-
pSAaKy Ta BiANOBIAHMMM 3aranbHUMWM HETOYHOCTS-
MM i MOBMHHA FPYHTYBaTUCb Ha AOBXWHI NO340B-
YKHbOTO 3r1HY, sika JOPIBHIOE LOBXMHI CUCTEMMW.

(7) Ons cnopyd, Y SKUX KOSIOHM BUWKOHaHI i3
KOHCTPYKUIMHMX CcTaneBux Mpoqinis, CTiMKICTb
MOXHa MNepeBIpATU AN OKPEMUX efleMeHTIB Ha
OCHOBi MNpuBEAEeHOl [AOBXWHM MO340BXHBLOMO
3ruHy 3rigHo 3 EN 1993-1-1, 5.2.2(8) i 6.3.

5.3 HeTto4yHoCTi
5.3.1 OcHosu

(1)P Y KOHCTPYKTMBHOMY pO3paxyHKy HeobXxigHo
BBOOWUTM BiMNOBIOHI JOMYCKU ANS BpaxyBaHHS He-
TOYHOCTEN BKITHOYHO 3 MOYaTKOBMMMW HamnpyXeH-
HSIMW Ta rEOMETPUYHUMN HETOYHOCTSIMU, TaKNMMU
SK: BiAXUITEHHS Bif BepTUKari, HENPAMOSIHINHICTb,
BiAXWNEHHS Bif NIOLUHN, HEMPUNATAHHSA Ta He-
CAPUATIIMBI HEBEIMKI €KCLIEHTPUCUTETU, HasiBHI
y 3’€AHAHHSIX HEHaBaHTaXKEHNX KOHCTPYKLLiN.

(2)P Moxnuea ¢opma HETOYHOCTEN MNOBMHHA
BpaxoByBaTW MpPYXHY ¢OpMy BTpaTu CTINKOCTI
KOHCTPYKUii abo enemMeHTa y NMoLLMHI NO300BX-
HbOrO 3rNHY, SKa PO3rnaA4acTbCs, NPU HaNBINbLL
HECNPUATIINBOMY HanpsAMi Ta opmi.

5.3.2 HemoyHocmi y criopydax
5.3.2.1 3azarsnbHi NonoxxeHHs

(1) HeobxigHO BMKOPWUCTOBYBATW EKBIBaNEHTHI
reoMeTpuyHi HeTovHocTi (amB. 5.3.2.2 i 5.3.2.3),
3HaYeHH4 sSKnX BigobpaxaroTb BNAUBK 3aranbHUX
Ta MicueBMX HETOYHOCTEW, 3a BUHATKOM Bunaa-
KiB, KONu MicLeBi BNAMBM BpaxoBaHi y dopMyrni
O51S1 BU3HAYeHHSA MILHOCTI Npu po3paxyHKy ene-
MeHTa (auB. 5.3.2.3).

(2) B pamkax 3aranbHOro po3paxyHKy HeTOu-
HOCTSIMU enemeHTa y KOMBIHOBaHI KOHCTPYKLi
MOXHa 3HEXTYBaTK, SKLO 3rigHO 3 5.2.1(2) MoxHa
3acTocyBaTW po3paxyHOK nepLloro nopsaky. 3a
HeobBXiAHOCTi 3acToCcyBaTU PO3PaxyHOK ApYroro
nopsaKy (3a 4eopmMoBaHOK CXEMOK) HETOYHOC-
TAMW enemMeHTa MOXHa 3HexTyBaTu B paMkax
3aranbHOro po3paxyHky, SKLLO:

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

(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 Imperfections
5.3.1 Basis

(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)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 Imperfections in buildings
5.3.2.1 General

(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) 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 /Ny gk /Neg - (5.2)

ae:
A — BM3Ha4aeTbca 3a 6.7.3.3 Ta obYMCnoeTbLES
ONs eneMeHTa 3a YMOBU LLIAPHIPHOro obnmMpaHHs
Ha NOoro KiHUaX;

where:
) is defined in 6.7.3.3 and calculated for the mem-
ber considered as hinged at its ends;
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Npi,rk — BU3Ha4aeTbeCA 3a 6.7.3.3;
NEg,— pO3paxyHKoBe 3Ha4eHHs HopMasibHOT CUIK.

(3) HetouHoCTi enemeHTa HeoOXigHO 3aBXau
BpaxoByBaTW Mpu nepesipLi CTIMKOCTI B MeXxax
JOBXWHU enemMeHTa 3rigHo 3 6.7.3.4.

(4) HeTouHoOCTI AN ctaneBux CTUCHYTUX efleMeH-
TiB NOBUHHI BpaxoByBaTUCb 3rigHo 3 EN 1993-1-1,
5.3.2T1ab5.3.4.

5.3.2.2 3azanbHi HemoyHocmi

(1) BnnuBm HeTOYHOCTEN HEOOXiAHO AonyckaTu
3rigHo 3 EN 1993-1-1, 5.3.2.

5.3.2.3 HemoyHocmi ennemeHmis

(1) PospaxyHKOBi BEMUYUHK €KBIBANIEHTHOrO MO-
YaTKOBOrO 3rMHY Bifl HETOYHOCTEW ANst KOMOIHO-
BaHMX KOMOH i KOMBIHOBaHMX CTUCHYTUX €flEMEH-
TiB He0OXigHO NpunmMaTK 3 Tabnuui 6.5.

(2) Ons komBiHOBaHMX Ganok, He PO3KPiNneHnx
3 MIOLWWHKN, BMAMBM HETOYHOCTEN BBOAATLCS B
dopMynu Ansg MiLHOCTI Ha MO3A0BXHIN 3rMH 3a
MOMEHTOM, OuB. 6.4.

(3) Onsa cTraneBux enemMeHTiB BAIBM HETOYHOC-
Teln BBOAATbCA B POPMYNU AS1S MILHOCTI Ha no-
3[0BXHiln 3rMH 3a MOMeHTOM, AnB. 1993-1-1, 6.3.

5.4 Po3paxyHOK 3a BnnMBamu
5.4.1 Memodu 3a2anbH0O20 po3paxyHKy

5.4.1.1 3azarnbHi NOMNoOXXeHHs

(1) Oii BnmBiB MOXXHa BU3HA4aTH i3 3aCTOCyBaH-
HSIM 3ararnbHOro NpyXHOro po3paxyHKy HaBiTb Y
BUMNAKY, KONW MiLHICTb Nepepisy r'pyHTYETLCA Ha
Moro nnactTu4yHomMy abo HeNiHIMHOMY OMnopi.

(2) Ons rpaHUYHUX CTaHIB 3a eKcnnyaTtauiiHow
NPUAaTHICTIO NOBMHEH 3aCTOCOBYBATUChH 3ararb-
HUA MPY>XHUA PO3paxyHOK 3 BiANOBIOHUMU KOpU-
ryBaHHAMMW, LWO BPaxoBYWOTb BMMAVBU HENiHIiN-
HOCTI, Taki IK yTBOPEHHSI TPIiLLMH Y BETOHI.

(3) Ang nepeBipkn rpaHUYHOrO CTaHy 3a BTOMOKO
NMOBUHEH 3aCTOCOBYBaTUCb 3ararlbHUA MPY>XHUIA
pO3paxyHOK.

(4)P Bnnuewu BigcTaBaHHA 3CyBY Y 4aci Ta Mic-
ueBa BTpaTa CTINKOCTI MOBUHHI BpaxoByBaTUCb,
SKLWO BOHW CYTTEBO BMMMBAKOTb Ha 3aranbHuN
pO3paxyHOK.

(5) Bnnuewm micueBoi BTpaTtu CTINKOCTI CTaneBux
ernemMeHTiB Ha BUGIp MeToay po3paxyHKy MOXYTb
BPaxoBYBaTMCb LUMSXOM Knacudikauil nonepeuy-
HUX nepepisis, omB. 5.5.
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Npirk is defined in 6.7.3.3;
Ng, is the design value of the normal force.

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

(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 Global imperfections

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

5.3.2.3 Member imperfections

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

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

(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 Calculation of action effects
5.4.1 Methods of global analysis

5.4.1.1 General

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

(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) 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) BnnuBamu micueBoi BTpaTu CTiKOCTi cTane-
BMX €NIEMEHTIB Ha XOPCTKICTb MOXHa 3HEXTYBaTU
Ons HopMarnbHUX KoMOiHOBaHMX nepepisis. [Ons
nepepisie knacy 4 ame. EN 1993-1-5, 2.2.

(7) HeobxigHo BpaxoByBaTh BNAMBU Ha 3aralib-
HWUA pO3paxyHOK KOB3aHHSA y BONTOBMX OTBOpax
Ta noaibHux gedopmadin y 3’eaHyBarnbHUX ene-
MEeHTax.

(8) Akwo He 3acTOCOBYETLCS HENIHIVHWIA po3pa-
XYHOK, TO BMfMBaMW KOB3aHHS Ta PO34ifbHOro
BU3HAYEHHHA BHYTPILLHIX CUIT i MOMEHTIB Ha Cno-
NyYeHHi cTani Ta GeToHYy MOXHa 3HEXTyBaTw,
SIKLLIO 3CYBHI 3’eAHaHHSA 3abe3neYeHi 3rigHo 3 6.6.

5.4.1.2 EchekmusHa wupuHa nonuup npu 3cysi

(1)P HeobxigHo pobuTtn gonyck Ha rHyYKiCTb CTa-
neBux Ta OETOHHMX MONULb, BUKMUKAHUIA 3CYBOM
y iX NNowmHi (BiacTaBaHHS 3CcyBY), ab0O HAa OCHOBI
Oinblw aeTtanbHOro po3paxyHky, abo 3 BMKOpuUC-
TaHHAM PaKTUYHOT LUMPUHU NMOMuLi.

(2) Bnnuew BiacTaBaHHs 3CyBY y CTanesBux nnoc-
KMX ernleMeHTax NoBMHHI BpaxoByBaTUCh 3rigHO 3
EN 1993-1-1, 5.2.1(5).

(3) MpuBeneHa wupuHa GETOHHUX NONUUbL Mo-
BWHHA BM3HA4YaTUCb 3rigHO 3 HKYEeHaBeaeHUMMU
NMOMOXEHHAMMN.

(4) Mpw 3acTocyBaHHI NPY>XHOro 3ararnbHOro pos-
paxyHKy MOXHa npuiMaTi NOCTiNHY npuBeaeHy
LUMPUHY B MeXax KOXHOro nponboty. Lis Benu-
YnHa MOXE NPUAMATUCh K 3HAYEHHS by q B
cepeauHi nponboTy npu OBNMpaHHi Ha [BOX
KiHLiSIX 200 5K bofr , MPY KOHCONBHOMY OBMUPAHHI.
(5) Y cepeauHi nonboTy abo Ha NPOMIXKHIN onopi
3aranbHa npuseaeHa WwWupuHa byg (PUCyHoK 5.1),
MO>XE BM3HAYaTUCDL SIK:

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

(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 Effective width of flanges for shear lag

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

(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 b4 at mid-span for a span sup-
ported at both ends, or the value b, at the sup-
port for a cantilever.

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

berr =bg +2bgj, (5.3)

ae:

by — BiACTaHi MiX LEeHTpaMn BUCTYMHUX 3CYBHUX
3’eQHaHb;

b, — BENNYMHA (PAKTUYHOT LUIMPUHM BETOHHOI Mo-
NN NO KOXHY CTOPOHY CTiHKM, sika NpUAMaeTbCA
K Lg /8, ane He Binblue HiX reoMeTpuyHa Lum-
pvHa b; 3HauyeHHsA b; MOBMHHO [JOPIBHIOBATK
BifCTaHi Big BUCTYMHOrO 3CYBHOrO 3'€AHaHHS OO
cepenHbOol TOYKM MK NPUAErNUMN CTiHKamK, Big-
KnageHoi nocepeanHi BUcotn 6eToHHOI nonuuj,
3a BUHATKOM BiOKpUTUX (KpaWHix) rpaHen ae b; —
BiACTaHb [0 BiAKPWTOI rpaHi. [JoBxuHy L, Heob-

where:

b, is the distance between the centres of the
outstand shear connectors;

b, is the value of the effective width of the con-
crete flange on each side of the web and taken as
L, /8 but not greater than the geometric width b;.
The value b; 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
b; is the distance to the free edge. The length L,
should be taken as the approximate distance
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XigHO NPUAMATK 9K Bi4MOBIAHY BiACTaHb MK TOY-
KamMn HynNbOBUX MOMEHTIB. [N TMNOBUX HEpPO3-
Pi3HNX KOMOIHOBaHMX 0anok, Po3paxyHOK SIKMUX
BU3HAYaAETLCA 3rMHANbHOK Eentopold MOMEHTIB
Bil Pi3HMX HaBaHTaXXeHb Ta ANsA KoHconen, L,
MOXXHa NpUMMaTK, sIK MOKa3aHo Ha PUCYHKY 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, L, may
be assumed to be as shown in Figure 5.1.

2 4
1 3 D alip
by
-
g ett -]
: | by
[
) . b b
VA o | - =
v \__/
e L ot L Ly
Li/b _-:14/1» La/k Ly/2 Lo/
L/2
el ———
-D‘ sy -I::“'*
Mo3Haku: Key:

1-L,=0,85L ONA be 1;
2-1,=0,25 (L4 + Ly) Ans bego;
3—Le=0,70 Ly ana begr +;
4—Lo=2 Lz ansa bego.

1 Le = 0,85 L1 for beff,1;

2L, =025 (Ly + L) for bego;
3 Le=0,70 Ly for beg;

4 Lo =213 for bego.

PucyHok 5.1 — EkBiBaneHTHi NponboTn Anst pakTU4HOI WNpUHU 6ETOHHOI Nonuui
Figure 5.1 Equivalent spans, for effective width of concrete flange

(6) DaKTMYHY LWIMPUHY NOMWLI Ha KpawnHin onopi
MOXXHa BM3Ha4aTu siK:

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

besr =bg +2XBjbe;, (54)

i npu by, with b,
B; =(0,55+0,025L, / bgj) <1,0, (5.5)

ne: where:

b, — akTMuHa wupunHa nonuui, aue. (5) y cepe-
OVHI KpaNHBbOro MPOnbOTY;

L, — eKkBiBaneHTHUN KpawHin MponiT 3rigHO 3
pucyHkom 5.1.

(7) Po3nogin daKTUYHOI LWMPUHN MiX ornopamu i
cepeaHiMM 30HaMK NPONbOTIB MOXHA MpuUrMMaTu
3rigHo 3 pucyHkom 5.1,
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b, is the effective width, see (5), of the end span
at mid-span and
L, is the equivalent span of the end span accord-
ing to Figure 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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(8) Axkwo y OyniBnsx Ha po3noain MOMEHTIB
BNnvBae onip By3niB abo iX >XOPCTKICTb Ha
KpYYeHHs, TO Le HeobxigHO BpaxoByBaTu Mpu
BU3HAYEHHi JOBXUHN L.

(9) ina pospaxyHKy ByOiBENMbHUX KOHCTPYKLI by
MOXHa MnpuiMaTy 3a Hynb, a b; BU3Ha4aTu Big
LleHTpa CTiHKMW.

5.4.2 JliHitiHO-npY)XHUl po3paxyHOK
5.4.2.1 3acanbHi nonoxeHHsi

(1) HeobxigHO BpaxoByBaTW BMAMBU TPILLUH Y
GeToHi, NoB3y4OCTi Ta ycagkn 6GeTOHy, NocnigoB-
HICTb 3BeEeHHS | MonepeaHe HaMNpPYXeHHs.

5.4.2.2 Ycadka ma noe3ydicmsb

(1)P HeobxigHo BpaxoByBaTu BNAUBM Bif, yCaaKu
Ta NoB3y40CTi 6ETOHY.

(2) 3a BuHATKOM enemeHTiB 3 oboma KOMBIHO-
BaHNMM MONUUSMUW BMIIUMBM MOB3Y4OCTi MOXHa
BpaxoByBaTW 3aCTOCYBaHHSIM CMiBBiAHOLLEHHS
mopaynis Ansa 6eToHy. BigHoweHHa moaynis 3ane-
XWUTb Big TUNY HaBaHTaxeHHs (iHaekc L) i BusHa-
YaeTbCs SK:

(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 L.

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

5.4.2 Linear elastic analysis
5.4.2.1 General

(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 Creep and shrinkage

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

(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:

ng=no(1+y o), (5.6)

ne:

Ny — BiAHOWeHHsA moaynis E, / E,, Ans KopoT-
KOTPMBAroro HaBaHTa)XEHHS;

E., — Ci4HMN mopynb NpYXHOCTi GeToHy Aans
KOPOTKOTPUBANoOro HaBaHTaXEHHS 3rigHO 3
EN 1992-1-1, Tabnuyga 3.1 abo tabnuusa 11.3.1;

@; — KoediuieHT noB3yyocTi (t, f;) 3rigHO 3
EN 1992-1-1, 3.1.4 abo 11.3.3 y 3anexHoCTi Big
BiKy O€TOHY B MOMEHT Yacy {, Lo po3rnsgaeTbes,
Ta BiKy fy Ha MOMEHT NpUKNagaHHA HaBaHTa-
YKEHHS;

W, — 3POCTaHHA NOB3YYOCTi 3anexHo Bif Tumny
HaBaHTaXeHHS, Wo npunmaeTbea 1,1 onsa nocrin-
HMX HaBaHTaxeHb, 0,55 — Ansg oCHOBHMX Ta BTO-
PUHHMX BNNUBIB ycagku Ta 1,5 — ana nonepea-
HbOrO HanpyXxeHHs NpuknagaHHAM gedopmMadin.

(3) Mpwn NoCTiINHOMY HaBaHTaXEHHi Ha KOMOIHO-
BaHi KOHCTPYKLUi, IKi BUKOHaHI y Aekinbka cTafin,
O51S BU3HaYeHHs KoedilieHTa noB3y4ocTi MOXHa
BUKOPUCTOBYBATU CepeHeE 3HaueHHs f;. Lito ymoBy
TakoX MOXHa BMKOpPUCTaATU Mpu nonepeaHbLomy
HaMpy>KeHHi LWAsSXOM npuknagaHHa gedopmallin,
SKLWO Bik BETOHY BCiX CTafii Ha MOMEHT none-
pedHbOro HampyXeHHs1 cknagae Oinblue Hik
14 pgHiB.

where:

ng is the modular ratio E, / E;,, for short-term
loading;

E., 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;

¢; is the creep coefficient (t, ;) 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 f; at loading;

vy 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) For permanent loads on composite structures
cast in several stages one mean value f; 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) Onga ycagkm BiK Nnpy HaBaHTaXXEHHI NOBUHEH
NpUMMaTUCh, Ik MPaBUO, OAWH OEHb.

(5) Mpu 3acTocyBaHHi 36ipHUX NNAMT abo SAKLWO
nonepeaHe Hanpy>xeHHst 6ETOHY NIIUT BMKOHAHO
00 HabyTTss pobOTOCNPOMOXKOCTI 3CYyBHUMU 3'€L-
HaHHSAMW, HEOOXiAHO 3acTOCOBYBATU KOEQILiEHT
NMOB3Y4YOCTi Ta BEMUYMHY YCaAKu Bif Yacy, Konm
HacTynae kombiHoBaHa poborTa.

(6) Axkwo posnogin 3rMHaNbHUX MOMEHTIB B
MOMEHT f; CYTTEBO 3MIHIOETLCA BHACIAOK MOB-
3y4yoCTi, Hanpuknag, y Hepo3pi3HMX Bankax 3mi-
LIAHO| KOHCTPYKLii 3 KOMOIHOBaHMMMW Ta HEKOM-
BiHOBaHMMM MpofboTamMu, HeobXxigHO BpaxoBy-
BaTW BMMMBMK MOB3YYOCTi OPYroro nopsigky, Lo
3anexarb Bif Yacy, 3a BUHATKOM 3arasibHOro po-
3paxyHKy 3a rpaHN4YHUM CTaHOM 47151 EfIEMEHTIB 3
ycima nepepisamu knacy 1 abo 2. [inst 3anexHunx
BiJ, Yacy BTOPMHHMX BMSIMBIB BiOHOLWEHHS MOAY-
NiB MOXKHa BM3Ha4aTu 3 KoedilieHTOM NOB3Yy4OCTi
vy, 0,55.

(7) BignoBigHMM YMHOM MOBUWHHI BpaxoBYyBaTUCh
no4yaTKoBi Ta BTOPUHHI BIMNBW, CNPUYMHEHI ycaa-
KO Ta MoB3ydicTio 6eToHy nonuui. Bnnvsamu
ycaZku Ta MOB3Y4YOCTi MOXHa 3HexTyBaTu npwu
nepesipLi rPaHWYHUX CTaHIB, OKPiM 3a BTOMOIO,
Ans kKoMBGiHOBaHMX eneMeHTIB 3 ycima nepepisa-
MK 1-ro abo 2-ro knacis, y KX He BUMaraeTbcs
ypaxyBaHHSA BTpaTW CTIAKOCTI Big NonepeyvyHoro
KpydyeHHs gng |l rpynm rpaHuMyHmMX ctadis, AMB.
po3sain 7.

(8) Y 30Hax, oe nepenbadaeTbca nosiea TPILLMH Y
GEeToHi NNUTKU, NOYaTKOBMMW BMMMBAMWU YCaaKM
MOXHa 3HEeXTyBaTW MpU PO3paxyHKy BTOPUHHUX
BMMMBIB.

(9) Ons KoMBIHOBaHMX KOSIOH i CTUCHYTUX ene-
MeHTIB HeobXiAHO BpaxoByBaTW BMSMBMU MOB3Y-
YoCTi 3rigHo 3 6.7.2(7).

(10) Mpwn koMBiHOBaHIN Aii Ta A4BOX Nnonuuax 6e3
TpilWwMH (Hanpuknag, y BuNagky nonepeaHboro
Hanpy>XeHHs1) BNIMBU MOB3YYOCTi Ta yCagku no-
BVHHI BU3Ha4YaT1Cb BifnbLlU TOYHUMUN METOOAMMN.

(11) Ona cnpoLlleHHs y KOHCTPYKLiSX Oyaisensb,
AKi 3a40BoNbHAOTL BUpa3 (5.1) abo 5.2.2(1), i aki
He nepenbadvaoTbecs Ang cknagis abo He Hanpy-
XYIOTbCA NpUKNagaHHaM gedopmalin, Bhivsu
MOB3Yy40CTi y KOMGiHOBaHMX Bankax MoOXyTb Bpa-
XOBYyBaTMCb 3aMiHo nnouy 6eToHy A, Ha npwu-
BefeHi ekBiBaneHTHi nnowi ctani A, /n An§a ko-
POTKOTPMBANUX i 4OBrOTPUBANMX HaBaHTaXEHb,
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(4) For shrinkage, the age at loading should gen-
erally be assumed to be one day.

(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) Where the bending moment distribution at t,
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 v, of
0,55.

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

(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) 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 A,
by effective equivalent steel areas A, / n for both
short-term and long-term loading, where n is the
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Oe N — HOMiHanbHe BIAHOLUEHHA Moaynis, L0
BignoBigae akTU4HOMY MOAYM  MPYXKHOCTI
BeTOHY E, of , NPUAHATOMY 5K Eypy / 2.

5.4.2.3 Brnnusu mpiwuH 6emoHy

(1)P HeobxigHO BpaxoByBaTK BMAMBKM Bif YTBO-
PEHHS TPILLMH Yy 6ETOHI.

(2) Ona BM3Ha4eHHS BMAMBIB TPILWH Yy OETOHI
nonuvb KoMGiHOBaHMX 6anok MoXxHa 3acToCcoBY-
BaTW HWxk4eHaBedeHi metoan. OrMHatoua Kpuea
BHYTPILUHIX CUN i MOMEHTIB Ans HOPMaTUMBHUX
cnonyyeHb (EN 1990, 6.5.3) 3 ypaxyBaHHsIM JOB-
roTpuBanux L NOBUHHA BU3HaYaTUCb i3 BUKO-
PUCTaHHAM XOPCTKOCTi E /; nepepisis 6e3 Tpi-
WuH. Takni nigxig HasnBaeTbCA "po3paxyHok 6e3
TPiWUH". Y 30HaxX, Ae HanpyXeHHs posTary y
KpavHix ibpax 6eToHy, BUKNUKaHI 3aranbHUMK
BNAMBaMn, NEPEBULLYIOTb Y ABa pa3v MilHICTb
fotm @00 fim » AMB EN 1992-1-1, Tabnuusa 3.1
abo Tabnuus 11.3.1, XOPCTKICTb MOBUHHI 3MEH-
wysatucb o E_l,, ame 1.5.2.12. Takuin posnogin
YKOPCTKOCTEWN MOXE BUKOPUCTOBYBATUCH A1 rpa-
HU4HMX cTaHiB | i Il rpyn. Micnsa uboro NOBTOPHUM
pO3paxyHKOM BWM3HAYaETbCA HOBMW PO3MNOAIN
BHYTPILLUHIX CKI1, MOMEHTIB i Aedopmadin, 3a He-
obxigHocTi. Takmi nigxig HasmMBaeTbcsa "po3pa-
XYHOK 3 TpilmnHamn".

(3) Ona HepospisHMx kombiHOBaHMX 6anok 3
BEeTOHHMMM NONUUAMKU HaZ cCTaneBmumM Npodinem i
6e3 nonepeaHbLOro HaMpyXeHHs BKITHOYHO 3 ban-
KaMy pam, y SIKUX TOPU3OHTanbHi CUnAM Cnpun-
MalTbCs B’A39MU, MOXYTb 3aCTOCOBYBaTUCh
HaCTYMHi cnpoLeHi MeToaun. SKLLO BCi BigHOLIEH-
HS OOBXWH NPUNErnux Hepo3pi3HMX NPOSbOTIB
(kopOoTWNIA/AOBLUMI) MK ONOpaMu CTaHOBMATb
WwoHavmeHwe 0,6, TO BMAAMB TPILLMHOYTBOPEHHS
MOXe BpaxoBYyBaTUCb 3aCTOCYBaHHSIM 3rMHarb-
HOT >XopcTKoCTi E l, Ha 15 % npornboTy B KOXHY
CTOPOHY BiZ KOXHOI BHYTPIiLUHBOI ONoOpu, a 3Ha-
YyeHHs 6e3 TpilvH E,/; y pewTi 30H.

(4) Bnnve TpiwmH y 6GETOHI Ha 3rMHanbHY XOpCT-
KiCTb KOMBIHOBAHMX KOMNOH i CTUCHYTUX €MEMEHTIB
NOBMHEH BM3HA4YaTUCh 3rigHo 3 6.7.3.4.

(5) Y OypiBnsaAx BHeCOK Oyab-sKMX OBOMOHOK Y
po6oTy 6anku moxe BU3Ha4YaTUCb 3 BUKOPUCTaH-
HAM cepeHbOi KOPCTKOCTI 3 TpilwmHamu i 6es
TPiWUH y o6onoHui. CTUcHyTa 30Ha OETOHY MOXe
BM3Ha4YaTUCb NpUW NrIacTUYHOMY PO3No4ini Hanpy-
XKEHb.

nominal modular ratio corresponding to an effec-
tive modulus of elasticity for concrete E, . taken
asE., /2

5.4.2.3 Effects of cracking of concrete

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

(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 E,/; 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 f,, or f, see
EN1992-1-1, Table 3.1 or Table 11.3.1, the stiff-
ness should be reduced to E.l, , 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) 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 E_l, over
15 % of the span on each side of each internal
support, and as the un-cracked values E_/, else-
where.

(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) 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 Cmaoii ma nocnidosHicmb 36€0eHHS

(1)P HeobxigHo BUKOHYBaTV BiOMNOBIAHMI aHani3
AN BpaxyBaHHS BMMBIB CTagiHOCTI OyaiBHML-
TBa, BPaxoBYy4M, 32 HEOOXIAHOCTI, OKPEMO BMIU-
BW Oil, NpUKageHnx ao cranesmnx npodinie Ta go
MOBHICTIO ab0 YaCTKOBO KOMBIHOBAHMX EMIEMEHTIB.

(2) BnnmBamu nocnigoBHOCTi OyaiBHMLTBA MOXHa
3HEXTYBATM y po3paxyHkax 3a rpaHUYHUMKU CTa-
HaMm, OKPiM BTOMMU, AKLLIO BCi MoMnepeYHi nepepiaun
KombGiHOBaHUX enemeHTiB knacy 1 abo 2, i gns
SKMX Hema noTpebu BpaxoByBaTWM MOXIUBICTb
BTPaTu CTINKOCTI Bif NONEPEYHOro KpyyYeHHs.

5.4.2.5 Brniniusu memnepamypu

(1) HeobxigHo BpaxoByBaTW BNIMBU Temnepa-
Typw 3rigHo 3 EN 1991-1-5.

(2) 3asBuyan, BnnMBamMu TemnepaTtypy MOXHa
3HEXTyBaTK Y po3paxyHKax 3a rpaHNYHUMK CTa-
HaMK, OKPiM BTOMM, SKLL,O BCi NONEPeYHi nepepisun
KomOiHOBaHUX enemMeHTiB knacy 1 abo 2, i gns
AKMX Hema MoTpebn BpaxoBYyBaTU MOXIMBICTb
BTpaTu CTINKOCTI Bif MONEPEYHOro KpyyYeHHs.

5.4.2.6 NornepedHe HamnpyXeHHS WIISIXOM
KOHMpO/b08aHO20 rpukadaHHs
Oegpopmaditi
(1)P Axkwo 3acTtocoByeTbCA NonepenHe Hanpy-
XKEHHSA NpuknagaHHam gedopmadivi (Hanpuknag,
AOMKpaTamMn Ha onopax), BMMMBA MOXINBUX
BigxuneHb Big nepenbadeHnx 3HaveHb gedop-
MaLin i XXOPCTKOCTEN Ha BHYTPIiLIHI MOMEHTU i
cunu HeobXxigHO BpaxoByBaTW y pPO3paxyHKy 3a
rpaHn4yHmMMm ctadamum | i Il rpyn.

(2) Axkwo He 3acTocoByeTbCH OiNbl TOYHMI
MeTO[ BU3HAYEHHS BHYTPILIHIX MOMEHTIB i cul,
TO HOPMAaTMBHI 3HAYEHHS HENPAMUX O, CNpUYun-
HEeHMX MNpuKnageHnMmn gedopmauismm, MOXYTb
BU3HAYaTUCb i3 BUKOPUCTAHHAM HOPMaTMBHUX
abo HOMiHanNbHMX 3Ha4YeHb XapakTeEPUCTUK MaTe-
pianis Ta gedopmalin, SKLwo npuknageHi gedop-
MaLii KOHTPONKKTLCS.

5.4.3 3azanbHull HeniHitiHUlU pPo3paxyHOK

(1) HeniHiHMM po3paxyHOK HaneXuTb 3aCTOCOBY-
BaTuh 3rigHo 3 EN 1992-1-1, 5.7 tTa EN 1993-1-1,
5.4.3.

(2)P HeobxigHo BpaxoByBaTu xapaktep poboTu
3CYBHUX 3’€4HaHb.

(3)P Bnnueu pedopmoBaHOi CXeMu KOHCTPYKLi
HeoOXigHO BpaxoByBaTW BiANOBIAHO A0 5.2.
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5.4.2.4 Stages and sequence of construction

(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) 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 Temperature effects

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

(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 Pre-stressing by controlled imposed
deformations

(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) 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 Non-linear global analysis

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

(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 JliHitiHO-npyXHUll PpO3paxyHOK
3 obMexxeHUM rnepepo3nodiniom
y crniopydax

(1) Axwo 3abesneyeHi ymMOBM, 3a SKMX BMIIUBM
OpYyroro nopsaKy MOXXHa He BpaxoByBaTH, TO A1
nepeBipkM rPaHUYHUX CTaHiB, OKPiM 3a BTOMOIO,
HepOo3pi3HNX Barnok i pamMm MoXHa 3acTOCOBYBaTU
NiHIMHO-MPY>KHUIN  PO3PaxyHOK 3 OOMeXeHUM
nepeposnoairniom.

(2) Po3nogin 3rmHanbHUX MOMEHTIB, OTpPMMaHui
npy 3ararbHOMY MiHINHO-MPYXXHOMY PO3paxyHKy
3rigHoO 3 5.4.2, MOXXHa Nepepo3no4inaTh LWASAXOM
3abesnedeHHst piBHOBaru i 3 ypaxyBaHHsM BMv-
BiB HEMIHINHOro xapaktepy poboTn matepianie Ta
BCiX TMMiB BTpaTU CTINKOCTI.

(3) 3rMHanbHi MOMEHTM, BU3HAYEHI NIHIMHO-NPYX-
HMM pO3paxyHKOM, MOXYTb Nepepo3noainatuch
ansi:

a) KOMOiHOBaHMX Ganok 3 NOBHNUM abo YaCTKOBUM
3'edHaHHAM Ha 3CyB, sik HaBeaeHo y (4)...(7);

b) craneBux enemeHTiB 3rigHo 3 EN 1993-1-1,
5.4.1(4);

C) Oons 3anizobeTOHHMX €eneMeHTIB, LWo nepe-
Ba)XHO 3a3HatoTb 3ruHy 3rigHo 3 EN 1992-1-1, 5.5;
d) Gankn 3 4YacTKOBO 3MOHTOBaHOK Onanyb6kor
6e3 6eToHy abo koMGiHOBaHOT Ganku BiANOBIAHO
no (b) abo (c), y 3anexHOoCTi Big TOro, sKuUn
3rMHANbHUIN MOMEHT € BinbLL 0OMeXyBanbHUM.

(4) Ons nepeBipKkM rpaHMYHUX CTaHIB, OKpiM 3a

BTOMOHO, MPYXHi 3rMHarnbHi MOMEHTU Yy KOMBIHO-

BaHMX Oankax MoXxHa moamdikyBaTu 3rigHO 3

(5)...(7) akwo:

— 0anka e Hepo3pi3HUM KOMBiIHOBaHUM efleMeH-
TOM abo 4acTMHOK pamun, Yy SIKOI FOPU3OH-
TanbHi 3ycunns cnpMiMatoTbCa B'139MU;

— Ganka 3’egHaHa >XOPCTKMMU i PIBHOMILHMMU
BYy3ramu abo OgHMM XOPCTKMM Ta iHLLIMM Liap-
HipHUM BY3510M;

— Ganka 3 YacTKOBO 3MOHTOBaHOK OMNanybKoHo i
3afaHo, WO Hecy4va 34aTHICTb 3a KYyTOM Mo-
BOPOTY € AOCTaTHLOW AN NPUNHATOrO nepe-
po3nogainy, abo MOXHa 3HEeXTyBaTU BHECKOM
3anizobeToHHOI onanybkn Ha CTUCK Mpu BU-
3HaYeHHi Hecy4oi 34aTHOCTI 32 MOMEHTOM
nepepisy, B AKOMY 3rmHanbHUN MOMEHT 3MEH-
LIyeTbCS;

— KOXHWW NPONIT Mae piBHOMipHY BUCOTY;

— Hema notpebu BpaxoByBaTu BTpaTy CTINKOCTI
BiJ MOMEepPEeYHOro KpyyYeHHs.

5.4.4 Linear elastic analysis with limited
redistribution for buildings

(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) 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) Bending moments from a linear elastic analy-
sis may be redistributed:

a) in composite beams with full or partial shear
connection as given in (4)...(7);

b) in steel members in accordance with
EN 1993-1-1, 5.4.1(4);

c) in concrete members subject mainly to flexure
in accordance with EN 1992-1-1, 5.5;

d) in partially-encased beams without a concrete
or composite slab, in accordance with (b) or (c),
whichever is the more restrictive.

(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:

— the beam is a continuous composite member,
or part of a frame that resists horizontal forces
by bracing;

— the beam is connected by rigid and full-
strength joints, or by one such joint and one
nominally-pinned joint;

— 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;

— each span is of uniform depth and

— no allowance for lateral-torsional buckling is
necessary.
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(5) Y Bunagkax 3actocyBaHHs (4), 3rvHanbHi

MOMEHTM Yy KOMBiHOBaHNX Bankax, BU3HaYEHi 3a-

ranbHUM AiHINHO-MPYXHUM PO3pPaxyHKOM, MOXHa

MoandikyBaTu:

—  LUNSAXOM 3MEHLLEHHSI MaKCUMarbHUX Big €EMHNX
MOMEHTIB Ha BESMYMHU, LLIO HE NEPEBULLYIOTb
BiJCOTKIB, HAaBeAeHuX y Tabnuui 5.1, abo

— 4anga 6anok 3 ycima nepepizamu Tinbku knacy 1
abo 2 wnaxom 306inblUeHHs MaKCUManbHUX
BiJ €EMHUX MOMEHTIB Ha BENUYMHMU, LLIO HEe ne-
peBuwytoTb 10 % Big NPY>KHOrO PO3paxyHKy
6e3 TpiwmH abo 20 % Big nMpyxHoro pospa-
XYHKy 3 TpilmHamu (5.4.2.3), a9Kwo nepesipka
Hecy4ol 30aTHOCTI nepepisy 3a NOBOPOTOM
aornyckae BinbLUi 3HaYeHHS.

(6) Ana knaciB KOHCTPYKUINHOI CTani BULLE HiX

S355 nepeposnofin 3acToCoOBYETLCA TiflbKM AN

Banok 3 ycima nepepizamu knacis 1 i 2. MNepe-

pPO3MO4in LWNAXOM 3MEHLUEHHS MaKCUManbHUX

BifJ’€MHMX MOMEHTIB HE MOBUHEH MepeBuLLyBaTh

30 % npu pospaxyHky 6e3 TpiwmH i 15 % npu

pO3paxyHKy 3 TpiUMHAMK, SAKLIO MOKa3aHo, Lo

Hecyya 34aTHICTb Mepepidy 3a NoBOPOTOM A0-

nyckae BinbLui 3Ha4YEeHHS.

(5) Where (4) applies, the bending moments in
composite beams determined by linear elastic
global analysis may be modified:

— by reducing maximum hogging moments by
amounts not exceeding the percentages given
in Table 5.1, or

— 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) 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.

Tabnuusa 5.1 — 'paHnyYHi 3Ha4YeHHA Nepepo3noainy Bi4’ EMHMX MOMEHTIB Y BiACOTKax Big MOYATKOBMX
3Ha4eHb 3rMHanbHNUX MOMEHTIB, SIKi 3MEHLLYTbCS

Table 5.1 — Limits to redistribution of hogging moments, per cent of the initial value of the bending
moment to be reduced
Krnac nonepe4Horo nepepiay y 30Hi Bij’EMHOro MOMEHTY 1 5 3 4
Class of cross-section in hogging moment region
Mpu po3paxyHky 6e3 TpiLLmH 40 30 20 10
For un-cracked analysis
Mpn pospaxyHKy 3 TpilnHamu 25 15 10 0
For cracked analysis

(7) Onsa kombiHOBaHUX nepepisis knacis 3 abo 4
rpaHM4Hi 3HavyeHHsa y Tabnuui 5.1 BKasaHi Bia-
HOCHO 3rMHarbHUX MOMEHTIB, AKi NpUKNaaatTbCs
npu po3paxyHKy KOMGIHOBAHOIO efieMeHTa.

5.4.5 3azanbHull npyXHo-nnacmu4YHuUl
pPo3paxyHOK 01151 crnopyad

(1) BaranbHui NPY>XHO-MAACTUYHUI PO3PaXYHOK

MOXe 3aCTOCOBYBaTUChb AN MEPEBIPKN rPpaHnNy-

HMUX CTaHiB, OKpiM 3a BTOMOI, SKLIO BMIMBU

OpYroro nopsiaky BpaxyBaTu He OOOB’sI3KOBO Ta

3a yMOBMW, LLO:

— BCi enemeHTVM Ta By3nu pamu cTtanesi abo
KOMOiHOBaHi;
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(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 Rigid plastic global analysis for
buildings

(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:

— all the members and joints of the frame are
steel or composite,
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— Martepian ctani 3agoBonbHae EN 1993-1-1,
3.2.2;

— TMOMEpeYHi Mepepian CTaneBux ENEeMEHTIB
3ap40BonbHATL 1993-1-1, 5.6 Ta

— BY3nu 3daTHi cnpuAMaTtyi BRacHi NNacTUYHI
MOMEHTM MpW BIiAMNOBIAHIN HeCyYin 34aTHOCTI
3a NoOBOPOTOM.

(2) Y 6ankax i pamax byaisenb, 3a3Buyan, Hema
HeoOXigHOCTi BpaxoByBaTW BMMUBU  3MiHHOI
NNacTUYHOCTI.

(3)P Tpw 3acTtocyBaHHi NPY>XHO-NNACTUYHOrO
po3paxyHKy Ans KOXHOro NnacTUYHOro LWapHipa:
a) nonepeyvHnn nepepis KOHCTPYKLUINHOro ctane-
BOro Npodinito NOBUHEH BYTU CUMETPUYHMM Bif-
HOCHO MMOLUMHK, NapanenbHOi NNOWWHI CTiHKK
abo CTiHOK;

b) B1Gip po3MipiB Ta 3akpinneHb cTaneBux KOM-
MOHEHT MOBWHHI BMKIOYaATN MOXINMBICTb BTpaTH
CTINKOCTI i3 NMNOLWNHK;

C) NomepeyHi B’A3i CTUCHYTUX NOMMULb MOBUHHI
3abe3neyyBaTMCb Yy BCIX MicUsiX, A& MOXYyTb
BMHMKATM NNACTUYHI LWapHipu npu Oyab-aKoMy
BMNaOKy 3aBaHTaXXEHHS;

d) Hecy4a 34aTHICTb 3a MOBOPOTOM MOBUHHA ByTK
AOCTaTHBOI NpuW BpaxyBaHHiI 6yab-Koro 0CboBO-
ro CTUCKY B efnlemMeHTi abo By3ni ANs1 MOXITMBOCTI
pO3BUTKY HEOBXiAHOro NNACTUYHOrO LIApPHIpPa, i
€) SKLLO Hecyya 34aTHICTb 3a MOBOPOTOM He 06-
YUCNIOETBLCH, TO BCi €fleMeHTH, Lo MICTATb nnac-
TWYHI LWAPHIpW, NOBMHHI MaTu poboui NonepeyHi
nepepisn knacy 1 y Micusix nosiBu nNnacTUYHUX
LapHipiB..

(4) Ana komGiHoBaHUX Ganok GyaiBenb MOXHa
BBaXaTu, WO Hecy4va 34aTHICTb 3a NMOBOPOTOM
AOCTaTHSA, KOmnu:

a) Knac KOHCTPYKLiHOI cTani He BULLe Hixk S355;

b) BHeckom Byab-siKoi 3aniz06eTOHHOI 060NOHKM
(onany6kun) Ha CTUCK MOXXHa 3HEXTYBaTW Npu 06-
YMCIIEHHI PO3PaxyHKOBMX FPaHUYHNX MOMEHTIB;
C) BCi poboui nepepi3n y Micuax NIacTUYHUX €
knacy 1, a BCi iHWi poboyi nepepisn — knacy 1
abo 2;

d) nokasaHo, WO KOXHWUA BY30Nn Ganku i KornoHu
Ma€e JOCTaTHIO MILHICTb 32 MOBOPOTOM nepepiay,
abo crnpurMae po3paxyHKOBUIA MOMEHT, LLOHaN-
MeHwe y 1,2 pasa 6inblwuMi Bifg NMAACTUYHOrO
MOMEHTY Npunernoi 6anku;

— the steel material satisfies EN 1993-1-1, 3.2.2,

— the cross-sections of steel members satisfy
EN 1993-1-1, 5.6 and

— the joints are able to sustain their plastic resis-
tance moments for a sufficient rotation ca-
pacity.

(2) In beams and frames for buildings, it is not

normally necessary to consider the effects of al-

ternating plasticity.

(3)P Where rigid-plastic global analysis is used, at
each plastic hinge location:

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) the proportions and restraints of steel compo-
nents shall be such that lateral-torsional buckling
does not occur,

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) 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

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) For composite beams in buildings, the rotation
capacity may be assumed to be sufficient where:

a) the grade of structural steel does not exceed
S355,

b) the contribution of any reinforced concrete en-
casement in compression is neglected when cal-
culating the design resistance moment,

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) 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,

43


arymarenko
Прямоугольник


€) npunerni NPoNboTK He BiApi3HATbCS BinbLue
Hixk Ha 50 % Big HAMKOPOTLLOro NPONnbOTY;

f) KpanHi NPONBEOTN HEe NepeBuLLYIOTb NPUAErnX
[0 Hux BinbLue Hik Ha 115 %;

g) y 6yab-akoMy nNponboTi, Ae Ginblue HixX noso-
BMHa 3arafnbHOro0 pPo3paxyHKOBOro HaBaHTaXeH-
HS Ha Len NponbOT CKOHLIEHTPOBaHa B MeXax
OoBXnHM 1/5 NponboTy Ta y Micui po3TallyBaHHS
NNacTUYHOro LWapHipy 6eToH 6ankm CTUCHYTUMN,
He GinbLue Hixx 15 % 3aranbHOi BUCOTU eneMeHTa
MOBWMHHO BYTW CTUCHYTO; U yMOBa He 3acTOCO-
BYETbCS, SKLIO NOKasaHo, WO LWapHIp y UuboMy
nponboTi 6yae hopMyBaTUCL OCTaHHIM;

h) ctucHyta ctanesa nonuusa y Micui nnactuy-
HOrO LLApHipy pO3KpinneHa 3 NAOLUHN.

(5) Akwo He niaTBEPAXEHO iHWeE, TO HeobXigHO
npunyckaTn, Lo KOMBIHOBaHI KOMOHU He Crnpun-
MatoTb NOBOPOTY OMOPHOro Nepepisy.

(6) Axkwo nonepeyHUii Nepepis3 cTaneBoro ene-
MEHTa 3MiHHUM Yy MO3OOBXHLOMY HanpsMi, TO
MoxHa 3actocoByBatu EN 1993-1-1, 5.6(3).

(7) 3a HeobOXigHOCTI PO3KPINMEHHS i3 MAOLWMHU
3a 3(c) i 4(h) enemeHTN PO3KPINIEHHS NMOBUHHI
pPO3MiLLyBaTUCh Y MeXax 30HW 0BYMCMBaHOro
lWapHipa eneMeHTa, WO He nNepeBuLlye
MOMOBWHN BUCOTM CTaneBoro npodinto.

5.5 Knacudikauis nonepe4yHux nepepisis

5.5.1 3a2anbHi Nos1oXXeHHs

(1)P Cwuctema «kBanicpikaLii, Bu3HayeHa Yy
EN 1993-1-1, 5.5.2, 3acTtocoByeTbCA | Ans none-
peyHux nepepisiB KOMBiHOBaHMX Garnok.

(2) KombiHoBaHUI nepepi3 HeobXxigHO KBanigiky-
BaTW 3a HanBinbll HECNPUATIAMBUM KrNacom Ans
CTUCHYTUX CTaneBux enemMeHTiB. 3asBnyan, knac
KOMGIHOBaHOIo Nepepisy 3anexuTb Big HanpPsAMKy
3rMHaNbHOrO0 MOMEHTY Y LIbOMY nepepisi.

(3) Ons cTucHyTOro cCTaneBoOro erieMeHTa,
MPUKPINNeHoro Ao 3anisobeToHHOro enemMmeHTa,
MOXHa Npu3HayvaTy GinbLL CIPUATAMBUIA KNac 3a
ymMoBM 3abe3neveHHs SKOCTi BUKOHAHHS.

(4) Ona knacudikauii cnig BUKOpUCTOBYBaTU
NNacTUYHUIA PO3MNOAIN HanpyXeHb, 3a BUHATKOM
MeXi Mk knacamu 3 i 4, 3aCTocoByBaTh NPYXHUI
po3noain 3 ypaxyBaHHAM MOCIigOBHOCTI 3BeeH-
HA Ta BNAMBKM MOB3YYOCTi i ycagku. [nsa keani-
dikauii cnig 3actocoByBaT pPO3paxyHKOBi 3Ha-
YeHHs MiLHOCTI MaTepianis. BeToH npu poaTary
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e) adjacent spans do not differ in length by more
than 50 % of the shorter span,

f) end spans do not exceed 115 % of the length of
the adjacent span,

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) the steel compression flange at a plastic hinge
location is laterally restrained.

(5) Unless verified otherwise, it should be
assumed that composite columns do not have
rotation capacity.

(6) Where the cross-section of a steel member
varies along its length, EN 1993-1-1, 5.6(3) is
applicable.

(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 Classification of cross-sections

5.5.1 General

(1)P The classification system defined in
EN 1993-1-1, 5.5.2 applies to cross-sections of
composite beams.

(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) 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) 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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He BpaxoByeTbcs. Po3nogin HanpyxeHb Heob-
XiAHO BM3Ha4aTu Ons nnowli nepepisy 6pyTTO
cTaneBoi CTiHKM Ta NPMBEAEHUX MNONULb.

(5) Ona nonepeyHunx nepepisiB knacie 1 i 2 3
PO3TArHYTUMU CTPUXKHSIMI BUKOPUCTaHa B MeXax
npuBeAeHOI LWMPUHW apmaTypa noBMHHa MaTtu
B’A3KicTb knacy B abo C (ams. EN 1992-1-1, Tab-
nvua C.1). [logaTtkoBo Ansi nepepisy, Ae rpaHny-
HUA MOMEHT BU3HA4YeHOo 3rigHo 3 6.2.1.2, 6.2.1.3
abo 6.2.1.4, HeobXxigHO, W06 MiHiManbHa nnoLa
apmatypu Ag B MexXax NpusBeaeHol LWnpuHn be-
TOHHOI NONULi 3a40BOSTbHSNA HACTYMNHY BUMOTY:

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) 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 Ag within the effective width of the
concrete flange should be provided to satisfy the
following condition:

Ag > pg A, (5.7)
npu with
fy f.
=Y em Jp 5.8

Ps 235 £, c (5.8)
ae: where:
A — NpuBeaeHa nnowa 6eToHHOT nomnuLi; A. is the effective area of the concrete flange;
fy — HOMiHanbHe 3Ha4eHHi rpaHuuUi TeKy4ocCTi fy is the nominal value of the yield strength of

KOHCTPYKUiMHOT cTani, H/MMZ;
g — HOpPMaTMBHE 3HAYEHHA rPaHULi TEKy4OCTi
apmaTtypu;

fotm — CepedHs MilHiCTb 6eToHy Ha po3sTar
(EN 1992-1-1, Tabnuus 3.1 abo 11.3.1);

k. — koediuieHT, HaBeaeHun y 7.4.2;

o — popisHioe 1,0 ons nepepisiB knacy 2 ta 1,1
Ons nepepisiB knacy 1, y sikux HeobxigHe yTBO-
PEHHSA MAAaCTUYHMX LLAPHIPIB.

(6) 3BapHi CiTkM He BKMOYAKTLCS Y NPUBEAEHWIA
nepepis, 3a BUHATKOM, KON MOKa3aHo, LLO BOHM
MatoTb BiAMNOBIAHY B’A3KICTb (NNACTUYHICTb) Nicns
3aMoHofidyBaHHA y ©eToH gns 3anobiraHHs
KPUXKOMY PYNHYBaHHIO.

(7) Y 3aranbHOMy po3paxyHKy Ansi ctagii oyais-
HULTBa HEOOXiQHO BpaxoByBaTuW Knac cTaneBux
nNpoiniB Ha KOXHin cTtagii.

5.5.2 Knacudbikauyisi komb6iHogaHuXx nepepisie
6e3 6emoHHOI 060J10HKU

(1) CtaneBy CTUCHYTY NONMLO, PO3KPINeHy Big
BTPATM CTINKOCTI LUNAXOM HanNeXHOoro 3'€qHaHHs
3CYBHUMM B’A39MUN 3 BETOHHOI MOMMLEID, MOXHa
BigHeCTM o Knacy 1, SKWO KPOK 3CyBHWUX 3’€d-
HaHb Bignosigae 6.6.5.5.

the structural steel in N/mm?;
fs is the characteristic yield strength of the rein-
forcement;

f.im is the mean tensile strength of the concrete,
see EN1992-1-1, Table 3.1 or 11.3.1;

k. is a coefficient given in 7.4.2;

8 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) 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) 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 Classification of composite sections
without concrete encasement

(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) Knacudikauito pewtn CTUCHYTUX CTaneBux
nonvub Ta CTIHOK y KOMGiHOBaHuX Oankax 6e3
©eTOHHOT 000STOHKM HEeObXiAHO 3AiMCHIOBATY 3rif-
Ho 3 1993-1-1, Tabnuusa 5.2. [Ina enemeHTa, WO
He Bignosigae ymoBam ansi knacy 3, HeobxigHO
npurumaTtu knac 4.

(3) MonepeyHi nepepisn 3i cTiHkamn knacy 3 Ta
nonvuammn knacie 1 abo 2 moxHa npurimaTun sk
npvBefeHi nepepisn knacy 2 3 MpPUBEAEHOD
cTiHkoto 3rigHo 3 EN 1993-1-1, 6.2.2.4.

5.5.3 Knacudgbikauisi komb6iHo8aHuUX nepepisie
3 6emoHHOI0 060JI0HKOK y criopydax

(1) BwuctynHi ctanesi nonuui komGiHOBaHOro
nepepisy 3 6eToHHOK 00OMNOHKOK BiAMNOBIAHO 0
(2) moxHa knacudikyBaTu 3rigHo 3 Tabnuueto
5.2.

(2) BeToHHa 06ONOHKa CTiHKM Mepepidy NOBMHHA
apMyBaTuCb, MEXAHIYHO 3’€gHyBaTUCH i3 cTane-
BMM nepepi3oMm, 3anobiraTu BTpaTi CTiNKOCTI
CTiHKM Ta OyOb-AKOi YaCTUHM CTUCHYTOI NOSNL
B HanpsiMKy CTiHKW. MoXHa BBaxaTu, WO BulLLe-
HaBeOeHi BUMOrM 3a40BOSbHSTLCS, SKLLO:

a) 6eToHHa o6onoHKa CTiHK/ apMOBaHa MNo300BX-
HiIMW apMaTypHUMKU CTPWKHAMW Ta XOMyTamu
i/abo 3BapHUMU CiTKamU;

b) BMKOHYETbCA yMOBa CTOCOBHO BifHOLUEHHS
b, / b, HaBegeHoro y Tabnuui 5.2;

c) 6eTOH Mi>X NONULUSAMW NPUKPINAEHUN 4O CTIHKK
3rigHo 3 pucyHkoM 6.10 nprBaptoBaHHAM XOMYTiB
00 CTiHKM abo 3a AONMOMOrOK CTPUKHIB HE MEHLLE
HiXX 6 MM, BCTAHOBIIEHMX Yepe3 oTBOpW, i/abo
NpMBapeHMMN OKPEMUMU XOMYyTaMu Binblue Hix
10 mm:

(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) 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 Classification of composite sections
for buildings with concrete encasement

(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) 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:

a) the concrete that encases a web is reinforced
by longitudinal bars and stirrups, and/or welded
mesh,

b) the requirements for the ratio b, / b given in
Table 5.2 are fulfilled,

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

Tabnuua 5.2 — Knacudikauis CTUCHYTUX CTaneBux Nonuvub A8 YaCTKOBO OMOHOMIYEHNX nepepisis

Table 5.2

— Classification of steel flanges in compression for partially-encased sections

= 1

— .

1
i

_.—f-_

Posnogin HanpyXeHb
(cTuck gopaTHin)
Stress distribution

(compression positive)
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KiHeub Tabnuui 5.2

Knac Twvn paHunui
Class Type Limit
: c/t<9¢
(1) npokaTHa abo (2) 3BapeHa
: (1) rolled or (2) welded cl/t<14g
i c/t<20¢

d) NO3O0BXHIN KPOK OKPEMWUX XOMYTIB 3 KOXHOI
CTOPOHW CTiHKM ab0o BCTAHOBMEHMX YepPEe3 OTBOPYU
CcTpwxkHiB He nepesuwye 400 mm. BigctaHb mix
BHYTPILLUHBOK rPaHHI0 KOXHOI NOnuLi i HanGnmx-
YUM PAOOM KpinfeHb OO CTiHKM He nepeBuLlye
200 mm. [Insg ctaneBux nepepisiB 3 Makcumarb-
HO BMCOTO He MeHLe Hixx 400 MM | ABomMa abo
Ginblle psagammn KpinsieHb XOMYTK i/abo CTPUXKHI
yepe3 OTBOPM MOXHa 3aCTOCOBYBATU Yy LUAXO-
BOMY MOPSAKY.

(3) CraneBy cTiHky knacy 3 3 6eToHHOW 006O-
MNOHKOK BIANOBIAHO A0 BULLE3a3Ha4YeHoro y (2)
MOXHa BUpaxaTu Yepes NpuBeaeHy CTiHKY TOro X
nepepiay knacy 2.

6 TPAHWYHI CTAHU

6.1 banku
6.1.1 banku dnsi cnopyd

(1)P BusHayeHHs kombiHOBaHMX Ganok HaBegeHo
y 1.5.2. XapakTepHi TMnu nepepisiB nokasaHo Ha
pUCyHKy 6.1 ansa cyuinbHoi abo kombGiHoBaHOI
nnnTn. YacTkoBo oMOHOMIYeHi 6ankmn — ue 6anku,
y AKUX CTaneBun nNpodirib OMOHOSIIYEHO 3arni3o-
6eToHOM i 3abe3neyeHo 3CyBHi B's13i MiXk 6€TOHOM
Ta CTaneBMMU KOMMOHEHTaMW.

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) 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 ULTIMATE LIMIT STATES

6.1 Beams
6.1.1 Beams for buildings

(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.

TTT

ITE

PucyHok 6.1 — Tunosi nonepeyHi nepepisn KomGiHOBaHMX 6anok
Figure 6.1 — Typical cross-sections of composite beams
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(2) Po3paxyHkoBuiA onip KOMOIHOBaHOro nonepey-
HOro nepepidy npu 3rmnHi abol/i BepTMKanbHOMY
3CyBi BM3Ha4YaeTbCA 3rigHO 3 6.2 Ans kombiHoBa-
HMx Banok 3i ctanesumMu npodinamu i 3a 6.3 — ang
4YaCTKOBO OMOHOMIYEHNX KOMBIHOBaHMX Garnok.

(3)P KombiHoBaHi ©anku HeobxigHO nepeBipsaTH

Ha:

— MIUHICTb KPUTMYHOIO MOMNepevHoro nepepisy
(6.216.3);

— BTpaTy CTIAKOCTI Big NONEpPEYHOro Kpy4eHHs
(6.4);

— BTpaTy CTiMKOCTi Big 3cyBy (6.2.2.3) i none-
peyHi 3ycunns y cTiHkax (6.5);

— MilUHICTb 3a N0340BXHIM 3cyBoMm (6.6).

(4)P KpuTnyHi nonepeyHi nepepian BKNOYaTh:

— nepepian 3 MakCUManbHUM 3ruHanbHUM MO-
MEHTOM;

— OMOpHi;

— repepi3n i3 30CepeKeHMU HaBaHTaXKeH-
HAMK abo peakuismu;

— Micus pi3kol 3MiHM nonepeyvHnx nepepisis,
OKpiM 3MiH, MNOB’A3aHNX i3 YTBOPEHHSAM TPILLMH
y BeTOoHi.

(5) MNMonepeyHi nepepisn i3 pi3ko 3MiHOK HeOOb-

XiAHO po3rngaaTu K KPUTUYHI, SKLLO BiAHOLLIEHHS

GiNbLIOro 4O MEHLLOro MOMEHTY nepeBuLye 1,2.

(6) Ansa nepeBipkn MILHOCTI Ha MNO34OBXHIN 3CYB

KpUTMYHA [OOBXWHA BM3HAYaETbCA SK BiACTaHb

MK ABOMa KpUTUYHUMMK nepepidamu. [Npu Takin

nepesipLi 4O KPUTUYHMX NepepisiB TakoX BigHO-

CATb:

— BIiNbHi KiHLi KOHCONEN;

— [ONS eneMeHTiB i3 3MiHHUM nepepisom cnig
OOTPUMYBaTUCb YMOBW, LLO BIOHOLIEHHS MiX
HaWdINbWMM Ta HaWMEHLWMM MNacTUYHUMK
MOMeHTaMu (Npu 3rnHi y TOMY XX Hanpsami) ans
Oyab-aKoi napu npunernnx nepepisis He ne-
pesuwye 1,5.

(7)P TloHaTTa "noBHe 3’egHaHHA Ha 3cyB" Ta

"yacTkoBe 3’€HaHHS Ha 3CyB" MOXHa 3aCTOCO-

BYBaTU TiNbkM aAng 6anok, y Skmx 3acTOCOBYETLCHA

Teopisi NIacTUYHOCTI NMPU BU3HAYEHHI MILHOCTI

KPUTUYHUX MEepepi3iB Ha 3rWH.

MponboTn Ganku abo KOHCOMb MakTb MOBHE

3'eHaHHA Ha 3CyB, AKLIO 36iNbLUEHHS KiNbKOCTI

3CYyBHUX 3’€AHaHb He MiABULLYE PO3pPaxyHKOBOI

Hecyy4ol 34aTHOCTI enemMeHTa Ha 3rvH. Y iHWomy

pasi 3’eQHaHHA Ha 3CyB € YaCTKOBUM.

Mpumitka. O6MeXeHHss ONsi 3aCTOCYBaHHS 4YacTKO-
BOro 3'€eJHaHHA Ha 3CyB HaBedeHi y 6.6.1.2.
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(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)P Composite beams shall be checked for:

— resistance of critical cross-sections (6.2 and
6.3);
— resistance to lateral-torsional buckling (6.4);

— resistance to shear buckling (6.2.2.3) and
transverse forces on webs (6.5);
— resistance to longitudinal shear (6.6).

(4)P Critical cross-sections include:
sections of maximum bending moment;

— supports;

— sections subjected to concentrated loads or re-
actions;

— places where a sudden change of cross-sec-
tion occurs, other than a change due to crack-
ing of concrete.

(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) 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:

— free ends of cantilevers;

— 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)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.

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.

Note: Limits to the use of partial shear connection are
given in 6.6.1.2.
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6.1.2 lpueedeHa wupuHa 055 nepeesipku
nornepeyYyHuUx nepepisie

(1) MpuBeneHy WMpUHY GETOHHOI Monuui Ans
nepesipKkM NonepeyHoro nepepizy HeobxigHo Bu-
3HayaTu 3rigHo 3 5.4.1.2 3 ypaxyBaHHAM po3Mo-
Ainy npvBefeHol LWMPUHKU Y 30HaxX MiXX onopamu
i cepeanHoo NponboTYy.

(2) Y sikocTi cnpolieHHsa ans GyaiBenb MOXHa
npuimMaTn NOCTINHY NPUBEAEHY LUMPUHY NONuLi y
30HaxX KOXXHOro MpofbOTY i3 NPOrMHOM MPU 3rUHI.
Lle 3Ha4eHHs1 MoXHa NpUAMaTH SK BENUYUHY b 4
y cepeavHi NponboTy. Taka X ymoBa CTOCYETbCSA
30H i3 BUMMHOM NpWU 3ruMHi N0 0BMABI CTOPOHU
nNpPoMipkHOI onopwu. Lle 3HayeHHs MoOXHa npuin-
MaTm ik BEIMYUHY b4, Bins BiANOBiAHOT onopwm.

6.2 MiyHicTb nonepe4HMnx nepepisiB 6anok
6.2.1 MiuHicmb Ha 32UH

6.2.1.1 3acaribHi NOMNoXeHHs

(1)P Po3paxyHKoOBY MiLHICTb Ha 3rMH HeobXxigHo
BM3HA4YaTU 3a AOMOMOrOK MNPYXHO-NNACTUYHOT
Teopil TiNbKM y BMNagkax npuBegeHuX KOMBiHO-
BaHMX nepepisiB knacie 1 abo 2 i AKWwo He 3acTo-
COBYETbLCS MONEPEAHE HanpPy>XeHHs nyykamu.

(2) MNpy>xHUIN po3paxyHOK i HENiHIMHa Teopia MoXe
3aCTOCOBYBATUChb ANSA BM3HAYEHHS MILHOCTI Ha
3rMH NonepeYHnx nepepisis Oyab-aKoro knacy.
(3) Onst npy>XHOro po3paxyHKy i HeNiHinHOT Teopil
MOXHa npunyckaTu, Wo KOMBIHOBaHWUI nonepey-
HWUI Nepepi3 3an1LaeTbCs NIOCKNM, SIKLLO 3CYBHI
3'eHaHHA Ta NnonepeYHe apMyBaHHS 3arnpoeKTo-
BaHO 3rigHo 3 6.6, 3 ypaxyBaHHAM Bi4MOBIAHOIO
po3noainy po3paxyHKOBUX 3yCUITb NO340BXKHBOMO
3cyBy.

(4) MiuHicTio GETOHY Ha PO3TAr HEXTYHOTb.

(5) Axkwo crtaneBui npodpinb KomMBGIHOBaHOrO
eneMeHTa BUIMHaETbCA Yy MnaHi, To HeobXigHo
BpaxoByBaTW BNINBU KPUBU3HM.

6.2.1.2 Hecyya 30amHicmb KoMb6iHO8aHO20
ronepeyHo20 rnepepisy 3a nnacmu4yHum
MomMeHmMoM My, rq

(1) Mpwn BU3HAYeHHI M, ry NPUAMAIOTBCS Hac-
TYMHi yMOBMU:

a) MK KOHCTPYKLIMHOK CTanmo, apMaTyporo Ta
OeTOHOM € NoBHA B3aEMOAiN:

b) HanpyxeHHs y npMBeaeHin NNOLL KOHCTPYKLiN-
HOro CTaneBoro enemMeHTa JOCsArae po3paxyHKo-
BOTO OMOpY TeKY4oCTi f, 4 Npn po3Tsry abo cTucky;

6.1.2 Effective width for verification
of cross-sections

(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) 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 b 4 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
b o at the relevant support.

6.2 Resistances of cross-sections of beams
6.2.1 Bending resistance

6.2.1.1 General

(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) Elastic analysis and non-linear theory for
bending resistance may be applied to cross-sec-
tions of any class.

(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)P The tensile strength of concrete shall be ne-
glected.

(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 Plastic resistance moment My, gy Of
a composite cross-section

(1) The following assumptions should be made in
the calculation of M,

a) there is full interaction between structural steel,
reinforcement, and concrete;

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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C) HanpyXeHHs y NpuBeAeHMX NroLax no3goBx-
HbOI apMaTypwu npu posTAary i CTUCKY AocsAratoTb
pO3paxyHKOBOro OMnopy TeKy4ocTi fg, . BianosiaHo
apmaTyporo npu CTUCKY Yy BEeTOHI NAnTh MOXHa
3HEXTyBaTu;

d) HanpyxeHHs y NnpuBeaeHin nnowli 6eToHy npu
CTMUCKy, Lo gocaratoTb 0,85 £y, € NocTinHUMKM No
BCil1 BUCOTi MiXX NSTACTUYHOK HENTPASbHO BiCCHO
i HanMBiNbLL CTUCHYTO ibpoto BeToHy, ae fy —
po3paxyHKoBa LMNiHAPUYHA MiLHICTb GETOHY.

XapakTepHi po3noginv nnacTUYHMX HanpyXeHb
NnokasaHi Ha pUCYHKy 6.2.

c) the effective areas of longitudinal reinforce-
ment in tension and in compression are stressed
to their design yield strength f,, in tension or com-
pression. Alternatively, rein-forcement in com-
pression in a concrete slab may be neglected;

d) the effective area of concrete in compression
resists a stress of 0,85 f,; , constant over the
whole depth between the plastic neutral axis and
the most compressed fibre of the concrete, where
f.4 18 the design cylinder compressive strength of
concrete.

Typical plastic stress distributions are shown in

Figure 6.2.

o beﬂ N
0,85fcq
' o P~
M
" : Npl,a pl, Rd
yd
- Begt i
¢ fsd
o o o o @ —— ——= N,
B
_ N, Mo, Ra
| ————— |
Fya Ma

PucyHok 6.2 — [Mpuknagm posnoginy niactMyHUX HanpyxeHb y KoMBiHOBaHMX 6ankax i3 cyuinbHuMu
nAMTaMmu Ta NOBHUM 3’€4HaHHSIM Ha 3CYB NpU 3rMHI 3 NPOrMHOM | BUTMHOM
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

(2) Ona nonepeyHnx nepepisiB 3 KOHCTPYKLIAHOI
cTtani knacie S420 abo S460, akwo BiacTaHb Xpj
Mi>K MNacTUYHOK HEWTparnbHOW BiCCO Ta Kpaw-
HbOK CTUCHYTOI (PIOPOI BETOHHOT NNUTK Nepe-
Buwye 15 % 3aranbHoi BUCOTU h enemeHTa, To
rPaHNYHUA  PO3PaxyHKOBUA MOMEHT Mp, cnif
npuimatn sik B My gy, A€ B — 3HUKYBamNbHWIA

KoedilieHT, nokasaHun Ha pucyHky 6.3. Ons
3Ha4eHb Xp / h Buwe Hix 0,4 MiUHICTb HaA 3rvH
HeobxigHoO BM3Ha4aTu 3a 6.2.1.4 abo 6.2.1.5.
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(2) For composite cross-sections with structural
steel grade S420 or S460, where the distance Xp;
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 Mg, should be taken
as B M, gy Where B is the reduction factor given

in Figure 6.3. For values of x,; / h 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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PucyHok 6.3 — 3HxyBanbHuii koedilieHT B ans My, zy

Figure 6.3 — Reduction factor §§ for M, 54

(3) Akwo 3acTOCOBYETHCHA TEOPIst NIACTUYHOCTI
npy po3TArHYTIM apmaTypi, TO Us apmaTypa
noBuHHa Bignoeigatn 5.5.1(5).

(4) Mpun pospaxyHKy enemeHTiB ByaiBens cTuc-
HYTi IPOgHACTMN HE BPaxXOBYOTbCS.

(5) Onsa bypiBenb BBaXxaeTbC4, L0 Oyab-AKi pos-
TArHYTi NpodHacTUNN, AKi BKIOYEHi y npueBeae-
HUI nepepi3, 4OCAralTb Hanpy>eHb po3paxyH-
KOBOI rpaHuLi TeKy4oCTi fyp,d .

6.2.1.3 Hecyya 30amHicmb rorepeyHo2o
rnepepizy 3 4acmko8UM 3CY8HUM
3’€OHaHHSM 3a rnnacmu4yHUM MOMEHMOM

(1) Y 30Hax NporvHy BiAd 3rMHY Yy KOMBiHOBaHMX
bankax Oygisenb Moxe 3acTOCOBYyBaTUCb YacT-
KoBe 3’eJHaHHA Ha 3CyB 3rigHo 3 6.6.1 1 6.6.2.

(2) AKwo He BM3HAYEHO iHLWe, Hecy4a 30aTHICTb
3a NNacTU4YHUM MOMEHTOM MpPU MPOrMHI NOBUHHA
BM3Ha4YaTUChb 3rigHo 3 6.2.1.2 i3 3abe3nevyeHHsaMm
HeobXxigHOro 3’eQHaHHA Ha 3CyB AN JOCATHEHHS
TEKYYOCTi B PO3TArHyTil apMaTypi.

(3) AKLLO 3aCTOCOBYOTLCA NNACTUYHI 3CYBHI 3'€q-
HaHHS, TPaHUYHUIA MOMEHT Mg, Y KPpUTUYHOMY
nepepisi 6ankn MOXHa BM3HA4YaTU 3a MPYXHO-
NIacTUYHOK Teopieto 3rigHo 3 6.2.1.2, 3a BUHAT-
KOM BUMNaZKiB, KONM HEODOXiOQHO BUKOPUCTOBYBATH
3MEHLUEHEe 3HaYEeHHS CTUCKamNbHOT cunm y 6eToH-
Hii nonuui N, 3amicte cunun N, HaBedeHoi y
6.2.1.2(1)d). BigHoweHHss n =N, / Ny — ue cTy-
NiHb 3’e4HaHHS Ha 3cyB. [1oNOXeHHA NNacTUYHOI
HenTpanbHOI OCi y NNUTI MOBUHHO BU3HA4YaTUCb
3a Hosot curnoto N, (pucyHok 6.4). Y nepepisi
cTanesoro npodino € apyra niactuyHa Hew-
TpanbHa BiCb, SIKy Tpeba BUKOpMCTOBYBaATU AN
Knacudikauii CTiHKW.

(3) Where plastic theory is used and reinforce-
ment is in tension, that reinforcement should be in
accordance with 5.5.1(5).

(4)P For buildings, profiled steel sheeting in com-
pression shall be neglected.

(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 Plastic resistance moment of sections
with partial shear connection in buildings

(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) 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) Where ductile shear connectors are used, the
resistance moment of the critical cross-section of
the beam Mg, 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 N, should be used in
place of the force N given by 6.2.1.2(1)(d). The
ratio n =N, / N is the degree of shear connec-
tion. The location of the plastic neutral axis in the
slab should be determined by the new force N, ,
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.

N

Mgy =Mpiard +(Mpira —Mpiard)—— - (6.1)

ch
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0.85-f,,

3 "'_NI: =7n Nt,f

Fya ; N Maa
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fyﬂ

PucyHok 6.4 — Po3nogin nnacTyHUX HanpyXeHb Npy NPOruHi 3 YaCTKOBMM 3’€4HAHHSM Ha 3CyB
Figure 6.4 — Plastic stress distribution under sagging bending for partial shear connection

(4) 3anexHictb Mg, i N, y (3) akicHo nokasye
Bunykna kpuea ABC Ha pucyHky 6.5, ae My 4 ry i
M rq — BIAMNOBIAHO rPaHWUYHI NAACTUYHI Onopu
Npv NPOrMHi OKPEMO KOHCTPYKLIHOIO CTanesoro
npocinto Ta koMbiHOBaHOro nepepisy 3 NOBHUM
3’€JHaHHSIM Ha 3CYB.

(5) Ana HasepeHoro y (3) metoay BenuunHy Mgy
MOXHa BW3HAYUTU KOHCEpPBaTUBHO, 3acCTOCO-
BYytouMn npsimy ninito AC Ha pucyHky 6.5:

1 =

Mo3Haku:
1 — Teopis NNacTUYHOCTI;
2 — CnpoLLeHnin meTon

(4) The relation between Mg, and N, in (3) is
qualitatively given by the convex curve ABC in
Figure 6.5 where M, ; rq and My ry 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) For the method given in (3), a conservative
value of Mg, may be determined by the straight
line AC in Figure 6.5:

- ) Mpl, Rd

Npl, E

Key:
1 — plastic theory;
2 — simplified method

PucyHOoK 6.5 — 3B'A30K Mixk Mg, i N, (AN NnacTuyHMX 3CyBHUX 3'€OHaHb)
Figure 6.5 — Relation between Mg, and N, (for ductile shear connectors)
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6.2.1.4 HeniritiHul onip 32uHy

(1)P Mpwn BU3Ha4YeHHi MiLUHOCTI KOMBGIHOBAHOro
nepepisy Ha 3rMH 3 BUKOPUCTAHHAM HENiHIMHOT
Teopii HeOOXiAHO BpaxoByBaTW 3aNEXHOCTI Ha-
npy>xeHHA-aedopmauii ana matepianis.

(2) MpwunyckaeTbes, WO KOMOIHOBaHI MonepeyHi
nepepian 3anuarTbCa NIIOCKMMKY | gedopmalii
y 3allemrieHini apmaTypi, 9K npu posTary Tak i
CTUCKY, OOHaKOBi 3 cepefHiMn AedopmauisMmu
OTOYYHYOrO ii 6eTOHy.

(3) HanpyxeHHs1 y GeTOHi npu CTUCKaHHI Heob-
XiOHO OTpMMYyBaTU 3a KPMBOK HanpyXeHHs-ae-
dopmauii, HaBegeHor B EN 1992-1-1, 3.1.7.

(4) HanpyxeHHs B apmaTypi HEOOXigHO OTpUMY-
BaTM 3a OiniHiNHONWO AOiarpamoto, HaBeOEeHOK B
EN 1992-1-1, 3.2.7.

(5) Hanpy»keHHs1 y KOHCTPYKLIiMHIN cTani npu CTUCKY
abo po3aTary HeobxigHO oTpumMmyBaTtun 3a BiniHin-
Hol Aiarpamoto, HaesegeHoto B EN 1993-1-1,
5.4.3(4), i npn BpaxyBaHHi BnnvBiB metoay Oy-
AiBHMUTBa (Hanpwuknag, 3 nignopkamu abo 6e3
nignupaHHs).

(6) Ona kombiHoBaHUX nepepisiB knacie 1 i 2 i3
CTMCHYTOK GETOHHOK MOMMLED HENiHIHA Miul-
HICTb Ha 3rMH Mg, MOXe BM3Ha4YaTUCh AK YHKLIA
3ycunb CTUCKY Yy 6eToHi N, 3 BUKOPUCTaHHAM
crnpoweHux Bupasis (6.2) i (6.3), sk nokasaHo Ha
pucyHky 6.6:

npu Ny << Ng g

6.2.1.4 Non-linear resistance to bending

(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) 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) 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) The stresses in the reinforcement should
be derived from the bi-linear diagrams given in
EN 1992-1-1, 3.2.7.

(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) For Class 1 and Class 2 composite cross-
sections with the concrete flange in compression,
the non-linear resistance to bending Mg, may be
determined as a function of the compressive force
in the concrete N, using the simpliied expressions
(6.2) and (6.3), as shown in Figure 6.6:

for Ng << Ng g

Ne

Mgy =Mg eq + Mo rg —Ma£d) ; (6.2)

npu N o < Ng < Ngf

Nc,el

for Ng g1 < Ng < Ng

Nc _Nc,el
Mrd =Meieq + Mp ra ~MeiRrd) 17—, (6.3)
ch _Nc,el
NpUMMaroYn: with:
Meied =Magg +kMg g (6.4)
ae: where:

M, g — PO3paxyHKOBWI 3rHanbHWA MOMEHT,
NpuKnageHnn 0o nepepizy KOHCTPYKLIAHOrO cTa-
nesoro npodinto A0 HabyTTs KOMGIHOBaHOro
Xapaktepy poboTu;

M, g4 — HYacTuHa po3paxyHKOBOrO 3rMHarbHOro
MOMEHTY, MpukrnageHa go kombiHOBaHOro nepe-

piay;

M, gy is the design bending moment applied
to the structural steel section before composite
behaviour;

M, g4 is the part of the design bending moment

applied to the composite section;
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k — HalMeHLWun KoedilieHT, 3a AKoro gocsra-
€TbCS FPaHNYHE Hanpy>xeHHsi 3a 6.2.1.5(2); akwo
TMMYacoBe MignupaHHsa He BUKOPUCTOBYETHLCSH
npu OyaiBHMLTBI, TO HeoOXigHO BpaxoByBaTh
NOCNIJOBHICTb 3BEAEHHS;

Ng e — 3ycunns CTUcky y GETOHHIN nonui, sike
Bianosinae My, gy -

A Mro
Mpird

10

Meird
Mp\ R

Mo3Haku:
1 — 3 nignupaHHAM NpU 3BEOEHHI;
2 — 6e3 nignvpaHHs

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;

N, is the compressive force in the concrete
flange corresponding to moment M, g, -

2

A Mra

1,0

Md,ﬂ‘d

Mol Rd

Ma,Ed
MplRd

Nc,el 1,0

Nr.,l

Key:
1 — propped construction;
2 — unpropped construction

PucyHok 6.6 — CripoLueHa 3anexHictb Mixk Mg, i N, Ana nepepisis i3 CTUCHYTO BETOHHOIO MMUTO
Figure 6.6 — Simplified relationship between Mg; and N, for sections with the concrete slab
in compression

Akwo ons nonepeyYHnx nepepisie 3aCTOCOBYETb-
cs1 6.2.1.2 (2), To y dhopmyni (6.3) Ta Ha PUCYHKY
6.6 samicTb M, gy HEODXiAHO BUKOPUCTOBYBATH
BMyiRra -

(7) Ans 6ynisenb M, gy MOXHA BU3HA4aATU CNpo-
LLleHo i3 3acTocyBaHHAM 5.4.2.2(11).

6.2.1.5 lpy>xHuUl onip 32uHy

(1) BuaHayeHHs Hanpy>keHb MNOBWHHO BMKOHYBa-
TUCb 3a TEOPIEl0 MPYXHOCTI, 3aCTOCOBYOUU MPU-
BEeAEHY LUMPUHY OETOHHOI nonuui 3rigHo 3 6.1.2.
[na nonepeyHnx nepepisiB knacy 4 npvBegeHUn
nepepi3 KOHCTPYKTMBHOIO cTaneBoro npoqinto
HeobxigHo BM3Ha4aTu 3rigHo 3 EN 1993-1-5, 4.3.

(2) Mpwn oBYMCNEHHI NPY>XHOrO OMOpY 3rMHY Ha
OCHOBI MpPUBEOEHOrO0 MNOMEPEYHOro nepepisy
HeobXigHO NpPUIUMAaTK HACTYMHI FPaHWUYHI Hanpy-
KEHHS:

— f,y y 6eTOoHi npun cTUCKY;
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For cross sections where 6.2.1.2 (2) applies,
in expression (6.3) and in Figure 6.6 instead of

M, rqthe reduced value § M, g, should be used.

(7) For buildings, the determination of M, gy
may be simplified using 5.4.2.2(11).

6.2.1.5 Elastic resistance to bending

(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) In the calculation of the elastic resistance
to bending based on the effective cross-section,
the limiting stresses should be taken as:

— f,4 in concrete in compression;
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— f,g Y KOHCTPYKUIWHIA cTani npu po3tsry abo
CTUICKY;

— fyy B apmarypi npu po3tary abo CTUCKY.
Ak anbTepHaTMBa apmMaTypolo Yy CTUCHYTOMY

OEeTOoHI NNTM MOXHa 3HEXTYBATWU.

(3)P Hanpy»eHHs, WO BUHMKaOTb OKPEMO Y cTa-
neBOMY KapKaci, MOBUHHI JofaBaTUChb 00 Hanpy-
»XEHb BHACHiOOK Aih Ha KOMOIHOBaHUI €NEMEHT.

(4) Akwo He BUKOPUCTOBYETLCA OiNbLl TOYHWUNA
MeToZ, TO BNAMB NOB3Y4OCTi HEOOXiAHO BpaxoBy-
BaTW LUIAXOM 3aCTOCYBaHHSA BiQHOLLEHHSI MOAY-
niB 3rigHo 3 5.4.2.2.

(5) Onsa nepepisiB i3 po3TarHyTMM 6eToHOM abo
32 YMOBM BMHUKHEHHS TPIWWH HaMNpyXeHHAMM
Bif, BNMMBIB no4aTkoBOi ycagku (i30CTaTUYHOI)
MOXHa 3HEXTyBaTHW.

6.2.2 Onip eepmukasibHOMYy 3cy8y
6.2.2.1 Cchepa

(1) MNonoxeHHs 6.2.2 3aCTOCOBYETLCA AN KOM-
GiHoBaHMXx 6anok i3 npokatHMMK abo 3BapHUMMU
cTtaneBMMn npodinsMn 3i CTIHKOK, Sika MOXe
MaTu efieMEeHTU XKOPCTKOCTI.

6.2.2.2 [nacmu4Hul orip eepmukasibHOMY
3cysy

(1) Onip BepTuKkansHOMy 3CyBYy V; gy MOBUHEH

NPUAMAaTUCH SIK OMiP KOHCTPYKTMBHOMO CTaneBoro

npodinto V,, ; gy » SKWO He byna BU3HaYeHa Be-

NMYNHA BHECKY 3ariz00eTOHHOI YaCTMHU Banku.

(2) PospaxyHkoBuMi nNRacTU4HUI onip 3CyBY
V1,a,Rd KOHCTPYKLIMHOMO cTanesoro npodinio no-
BWMHEH BU3Ha4vatucb 3rigHo 3 EN 1993-1-1, 6.2.6.

6.2.2.3 Onip no3008XHbOMY 32UHY rpu 3Cy8i

(1) Onip NO3[OBXHBOMY 3TMHY Npu 3CyBi V) gy
HEe3aMOHOJTIYeHOI CTaneBoi CTiHKM MOBUHEH BU-
3Ha4aTuch 3rigHo 3 EN 1993-1-5, 5.

(2) BHecok GeTOHHOI NAUTU He BPaxOBYETLCH,
OKpiM BMNaAKiB, KON 3acTOCOBYETbCS OinbLu
TouYHUN meTof HiX y EN 1993-1-5, 5, i 3’egHaHH4A
Ha 3CyB pPO3paxoBaHO Ha CPUAHATTSA BiAMNOBIAHOI
BEPTUKAITbHOI CUIN.

6.2.2.4 32uH i eepmukasibHUl 3cy8

(1) Axwo BepTukanbHe 3ycunnsa 3cyBy Vg, ne-
peBWLLYE MOMOBUHY onopy 3cysy Vi, , BUpaxe-
Horo vepe3 V,, gy Y 6.2.2.2 abo V) gy y 6.2.2.3,
3anexHo Lo MeHLLe, TO HeobXxigHO BpaxoByBaTK
oro BNAMB Ha onip 3a MOMEHTOM.

— f,q in structural steel in tension or compres-
sion;

— fgy inreinforcement in tension or compression.
Alternatively, reinforcement in compression in

a concrete slab may be neglected.

(3)P Stresses due to actions on the structural
steelwork alone shall be added to stresses due to
actions on the composite member.

(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) 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 Resistance to vertical shear
6.2.2.1 Scope

(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 Plastic resistance to vertical shear

(1) The resistance to vertical shear V,, g, should
be taken as the resistance of the structural steel
section V,,; , gq Unless the value for a contribution
from the reinforced concrete part of the beam has
been established.

(2) The design plastic shear resistance V), ; gy
of the structural steel section should be deter-
mined in accordance with EN 1993-1-1, 6.2.6.

6.2.2.3 Shear buckling resistance

(1) The shear buckling resistance V,, g, of an
uncased steel web should be determined in ac-
cordance with EN 1993-1-5, 5.

(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 Bending and vertical shear

(1) Where the vertical shear force Vg, exceeds
half the shear resistance Vg, given by V, gy
in 6.2.2.2 or V,, gy 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) Ons nonepeyvHux nepepisiB knacie 1 abo 2
BMMMB BEPTUKANbHOMO 3CyBY Ha OMip 3ruHy
MOXHa BpaxOBYBaTW LUMSIXOM 3HWXEHHSI po3pa-
XyHkoBoro onopy ctani (1-p)f,y y 30Hi 3cyBy, sik
nokasaHo Ha pUCYHKY 6.7, ge:

(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-p)f,4in the shear area

y
as shown in Figure 6.7 where:

p =(2Ved /Vpird —1)2 (6.5)

a Vg, — BiANOBiAHMI ONip BepTMKanbHOMY 3CyBY,
BU3Ha4YeHWUN 3rigHo 3 6.2.2.2 abo 6.2.2.3.

bott

and Vg, is the appropriate resistance to vertical
shear, determined in accordance with 6.2.2.2 or
6.2.2.3.

0,85-£4

(1-p)-fyq

td

fyd

PucyHok 6.7 — [NnactnyHmm po3nogin HanpyXeHb, MOANMDIKOBaHNI BNSIMBOM BEPTMKAIIbHOIO 3CyBY
Figure 6.7 — Plastic stress distribution modified by the effect of vertical shear

(3) Ansa nonepeyHux nepepisis knacie 3 i 4 3acTo-
coyeTbca EN 1993-1-5, 7.1 i3 BUKOpPUCTAHHAM
BM3HAYEHUX Hanpy>xeHb A8 KoMGiHOBaHOro ne-

pepiay.

6.3 Onip nonepe4yHux nepepisiB 6anok cnopya
npu YacTKOBOMY 3aMOHOMivYyBaHHi

6.3.1 Copepa

(1) BuaHayeHHs 4acTKOBO OMOHOMIYEHUX Danok
HagaHo y 6.1.1(1). 3anizobeTtoHHa abo koMOBiHO-
BaHa nnuTa Moxe oopmMyBaTh YacTUHY npuesese-
HOro nepepidy koMGiHOBaHOI 6anku npu 3abesane-
YeHHi 3’edHaHHA cTaneBoro Npoduinto 3cyBHUMM
3’eHaHHAMM 3rigHO 3 6.6. Tunosi nonepeuyHi
nepepi3n NokasaHo Ha pUcyHky 6.8.

(2) MonoxeHHs 6.3 3aCTOCOBYETLCS ANA YacT-
KOBO OMOHOIIYeHNX NepepisiB knacis 1 abo 2 npu
3abesneyeHHi ymoBu, Wo d / t, 6inblue Hix 124 ¢.

(3) Lli nonoxeHHs1 3acTOCOBYHOTbLCS A4S BCbOro
EN 1994-1-1, akwwio iHWe He BKka3aHo y 6.3.
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(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 Resistance of cross-sections of beams
for buildings with partial encasement

6.3.1 Scope

(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) Clause 6.3 is applicable to partially encased
sections in Class 1 or Class 2, provided thatd / t,
is not greater than 124 ¢.

(3) The provisions elsewhere in EN 1994-1-1 are
applicable, unless different rules are givenin 6.3.
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PucyHok 6.8 — XapakTepHi nonepeyHi nepepi3n 4acTKOBO OMOHOSTiYeHnX 6anok
Figure 6.8 — Typical cross-sections of partially-encased beams

6.3.2 Onip Ha 32uH

(1) HeobxigHo 3a6e3neunty MOBHe 3’€OHaHHSA
Ha 3CyB MK KOHCTPYKLiMHUM cTanesum npodi-
neMm i CTiIHKOK 3anoBHEHHS 3rigHo 3 6.6.

(2) PospaxyHkoBuin omip 3a MOMEHTOM MOXHa
BM3Ha4YaTU i3 3aCTOCyBaHHAM Teopil nracTud-
HocTi. CTUCHyTOO apmaTyporo y GeToHi 3anos-
HEeHHS MOXHa 3HexTyBaTu. [eski npuknagu
XapaKkTepHOro po3noAiny nnacTUYHMUX Hanpy-
XEHb MoKasaHo Ha PUCYHKY 6.9.

6.3.2 Bending resistance

(1) Full shear connection should be provided
between the structural steel section and the web
encasement in accordance with 6.6.

(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.

fya 0,85-f4

SIE ]

e

TH® [

| m—
0,854
< -1
+ Mo\, rd
fea
fua
fsd
| e—

+
l_ le, Rd

fod 0,85+F g

PucyHok 6.9 — Npuknaan posnoginy HanpyxeHb Ansi NpuBeAeHNX nepepisis
Figure 6.9 — Examples of plastic stress distributions for effective sections
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(3) YacTtkoBe 3’egHaHHS Ha 3CyB MOXe 3acTo-
COBYBATUCL NPW 3yCUIIi CTUCKY Y 3ani300eTOHHiIl
abo kOMOGIHOBaHIM NMUTI, LLIO € YaCTMHOK NpuBe-
OeHOoro nepepiay.

(4) Mpwn 3acTocyBaHHiI YacTKOBOro 3’€AHaHHS Ha
3CyB i3 NMACTUYHMMM efnleMeHTaMm1 MacTUYHUN
onip 6ankn 3a MOMEHTOM HeobXigHO BM3Ha4aTu
3rigHo 3 6.3.2(2) i 6.2.1.2(1), 3a BUHATKOM BuNag-
KiB, KON HEOOXiAHO BMKOPUCTOBYBATU 3MEHLLEHE
3HAYEHHA 3yCUIb CTUCKY Y 3anidobeToHHIn abo
kombiHoBaHiv nuTi N, aky 6.2.1.3(3), (4) i (5).

6.3.3 Onip eepmukanbHOMYy 3cy8y

(1) BuaHayeHHs po3paxyHKOBOro Onopy Ha 3CyB
V51, Rg KOHCTPYKLIAHOTO CTaneBoro npocinto no-
BWHHO 3[iNCHIOBATUCL 3a TEOopie NnacTUYHOCTI

3rigHo 3 6.2.2.2(2).

(2) BHecok CTiHOK 3ami300eToHy Y MilHICTb Ha
3CYyB MOXHa BpaxoByBaTW MpW BU3HAYEHHI pO3-
paxyHKOBOro OMopy MonepeyHnx nepepisis Ha
3CyB, SKLIO XOMYTW 3aCTOCOBYHOTbCH 3rigHO 3
pucyHkom 6.10. Mixx 3aniso6eTOHOM Ta KOHCTPYK-
LinHUM cTanesum npodginem NOBMHHO 3abesne-
4yyBaTMUCb HeOOXigHe 3’eqHaHHs Ha 3CyB. AKLWO
nonepeYyHi XoMyTn 3aniso6eTOHHOIrO HaNOBHEHHS
BiOKPWUTi, TO BOHM MOBMWHHI MpuBapOBaTUCbL [0
CTiHKN PiBHOMILHAM LLIBOM.

(3) Partial shear connection may be used for the
compressive force in any concrete or composite
slab forming part of the effective section.

(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 N, should be used as in
6.2.1.3(3), (4) and (5).

6.3.3 Resistance to vertical shear

(1) The design shear resistance of the structural
steel section V,, ; gy should be determined by
plastic theory in accordance with 6.2.2.2(2).

(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.

Mo3Haku:

1 — 3aMKHyTi XOMyTU;

2 — BiOKpUTI XOMYTU, NpUBapeHi 0O CTiHKY;
3 — XOMyTU1 NPOMyLLEHi Yepes CTiHKY

Key:

1 — closed stirrups;

2 — open stirrups welded to the web;
3 — stirrups through the web

PucyHok 6.10 — YnawwtyBaHHA XOMyTiB
Figure 6.10 — Arrangement of stirrups

(3) Axkwo He 3acTOCOBYETHCS Oinbll TOYHWUNA
PO3paxyHoK, TO BBaXa€eTbCs, WO CkNafoBi V, g4 i
V. g 3aranbHoro 3ycunns 3cyBy Vg, ki AitoTb
BignoBigHO Ha cTaneBun npodinb i 3anizobe-
TOHHY CTiHKY, PO3MOAinsTbCA B TaKOMY X ChiB-
BiZHOLLEHHI, LLO | BHECKM CTaneBoro npodisnto i

3ani3o6eTOHHOI CTiHKM Npu onopi Ha 3rH My, gy .
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(3) Unless a more accurate analysis is used, the
distribution of the total vertical shear Vg, into the
parts V, gy and V, g4, 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 M, py -
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(4) Onip BepTUKanbHOMY 3CyBY CTiHKM 3arMOBHEH-
HS MOBWHEH BU3HAYaTUCb 3 YpaxyBaHHSIM yTBO-
peHHSs TpiWwmH y 6eToHi 3rigHo 3 EN 1992-1-1, 6.2
Ta BIgMNOBIAHUMW HOPMATWBHMMMK BUMOramm 3a
LUUM CTaHOApTOM.

6.3.4 32uH i eepmukanbHuUll 3cye

(1) Axwo pospaxyHkoBe 3ycunnsa 3cyBy Vg4
nepeBuLLYy€e MNOSTIOBNHY PO3PaxyHKOBOro nnacTuny-
Horo onopy V,, ; gy KOHCTPYKLIAHOTO CTaneBsoro
Npoginto Ha BepTUKarnbHWUIA 3CyB, TO HeOOXigHO
BpaxoByBaTW Oro BNUB Ha Orip 32 MOMEHTOM.

(2) BnnuB BepTUKanbHOrO 3CyBYy Ha onip 3a
MOMEHTOM MOXHa BUPa3nTK SK i B 6.2.2.4(2) npu
HWkKYeHaBeaeHUX 3MmiHax. [na obumcneHHs
3MEHLLEHOT MiLIHOCTi KOHCTPYKLiMHOro cTanesoro
npodinto y 30Hi 3CyBy BiAHOWEHHS Vg | V) gy
y BUpa3si (6.5) 3amiHtoeTbes Ha V, gy / Vi 4Ry -
Micns uboro HeOOXiAHO BMU3HAYUTU 3MEHLLEHWUN
PO3PaxyHKOBUI MNacTUYHUIN MOMEHT Mg, 3rigHoO
36.3.2.

6.4 Brpara cTiKocTi KOMGiHOBaHMX 6anok
Npuv KPy4eHHi i3 nnowuHu

6.4.1 3a2anbHi Nos10)XXeHHsA

(1) MoxHa BBaxaTu, WO Yy 3’egHaHnX 3 6eTOHOM
cTaneBux nonuusax abo kombiHoBaHUX NNUTax i3
3CyBHUM 3’€AHaHHAM 3rigHO 3 6.6 nonepeyHa
CTiViKiCTb 3a6e3neyvyeTbest 3a yMOBW 3anobiraHHs
MOXITMBOCTI ~ BTpaTM  GETOHHOW  MAUTOH
NMonepeyYHol CTINKOCTI.

(2) Bci iHWIi cTucCHyTI cTaneBi Nonuui MOBUHHI
NnepeBipsATMCb Ha NOMEPEYHY CTINKICTb.

(3) Ona ctaneBux npodinie MOXyTb 3aCTOCO-
ByBaTUCb MeToau, HaBegeHi y EN 1993-1-1,
6.3.2(1) — 6.3.2(3) Ta Ginbw 3aranbHui y 6.3.4
Ha OCHOBIi 3yCunb Yy MOMEpeYHoMy nepepisi
KOoMBiHOBaHOro nepepisy 3 ypaxyBaHHSM BNNUBIB
Bid MOCNIQOBHOCTI 3BedeHHs 3rigHO 3 5.4.2.4.
3akpinneHHs y piBHi 3’eQHaHb Ha 3CyB GETOHHOI
NAUTM MOXHa BpaxoBYyBaTWM $K MNOMEPEeYHi |
NPYXHO-KPYTHI B'A3i.

(4) Ons kombiHOBaHMX Ganok Gyaisens 3 none-
peYyHuMn nepepisamu knacie 1, 2 abo 3 Ta pie-
HOMipHMM Nepepi3oM CTaneBoro NPoqinto MoXxHa
3acTocoByBaTU METO[, HaBedeHun y 6.4.2.

(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 Bending and vertical shear

(1) Where the design vertical shear force V, g4
exceeds half the design plastic resistance V), ; rq
of the structural steel section to vertical shear,
allowance should be made for its effect on the
resistance moment.

(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 Vigy / V), gy is replaced
by Vi, 4/ Vpia,rq to calculate the reduced design
steel strength in the shear area of the structural
steel section. Then, the design reduced plastic
resistance moment Mg should be calculated in
accordance with 6.3.2.

6.4 Lateral-torsional buckling of composite
beams

6.4.1 General

(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) All other steel flanges in compression should
be checked for lateral stability.

(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) 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.

59


arymarenko
Прямоугольник


6.4.2 [Mepeesipka cmilikocmi Ha nonepe4yHe
KpYy4eHHs HepOo3pi3HUX KOM6iHO8aHUX
6asok 3 nepepizamu knacie 1, 2i 3
y 6ydiensix

(1) MomeHT BHYTpPILWHBOI Napwu Ans nepeBipku

CTIMKOCTi HepOo3pi3HMX KOMGiIHOBaHUX 6anok,

HepOo3KpinmeHmx i3 NNowmHN (abo KOMOIHOBaHMX

no BCi AOBXWHI purenie pam), 3 nonepevyHnmMmm

nepepizamun knacis 1,2 abo 3 Ta piBHOMIPHUM
nepepisom crtaneBoro nNpoqinto HeobXigHO BM3-

Ha4aTtun aK:

6.4.2 Verification of lateral-torsional buck-
ling of continuous composite beams
with crosssections in Class 1, 2 and 3
for buildings

(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:

Mp ra =%LT MRy (6.6)

ae:

YLLT — KOeMIiLiEHT 3HKEHHS NO30BXHBLOIO 3rNHY
Bif, MOMEpPeYHOro KpPy4yeHHS Yy 3anexHOCTi Big
BiAHOCHOI HYYKOCTi A, T;

Mgy — pO3paxyHKOBU MOMEHT MpW 3rMHi 3 Npo-
BWCaHHAM (0O4aTHIN) Ha BiAMOBIOHIN MPOMIDKHIN
onopi (abo y By3ni KonoHa-purens).

3Ha4veHHA KoeilieHTa 3HWXEHHS y ;7 MOXHa
npuimaTtn 3righo 3 EN 1993-1-1, 6.3.2(2) abo
6.3.2(3).

(2) Ona nepepisis knacis 1 abo 2 Mg, HeobxigHo
BM3Ha4aTK 3rigHo 3 6.2.1.2 ana 6anok, y sKux
onip 3rMHYy BU3HA4Ya€eTbCA Ha OCHOBI Teopil
nnacTuyHocTi, abo 6.2.1.4 ansa 6anok, y akmx onip
3rMHY BU3HA4Ya€TbCH Ha OCHOBI Teopil HeniHin-
HocTi, abo 6.3.2 4YacTkoBO 3aMOHOMiYeHnX Banok
npy BU3HAYEHHI fyd 3 BUKOPUCTaHHAM Koedi-
LieHTa vy , HaBegeHoro y EN 1993-1-1, 6.1(1).

(3) Ana nepepisis knacy 3 Mg, HeobXigHO BU-
3HayaTu 3rigHO 3a BMpasoMm (6.4), ane 3 BU3Ha-
YEeHHSIM PO3pPaxyHKOBOro 3rMHanbHOrO MOMEHTY,
WO BUKNMKae abo HanpyxeHHs posTary fy, B
apmaTypi, abo HanpyXeHHs1 CTUCKY fyq ¥ Kpant-
Hi HWXHIN gibpi cTaneBoro npodginto B 3anex-
HOCTi, sike MeHLue; f,; HeobXiAHO BU3HaYaTH 3
BMKOPUCTAHHAM KoedilieHTa vy 1, HaBe4eHoro y
EN 1993-1-1, 6.1(1).

(4) BigHOCHY THYYKICTb A, 7 MOXHa BU3HAYMTM 3a
BMPA30M:

Mt =

ae:
Mgy, — MOMEHT BHYTPILLHBLOT Napn KOMBiHOBaHOroO
nepepisy 3 BUKOPUCTAHHAM HOPMaTUBHUX Xapak-
TEPUCTUK MaTepianis;
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where:

.7 is the reduction factor for lateral-torsional
buckling depending on the relative slender ness
AT

Mg, is the design resistance moment under hog-
ging bending at the relevant internal support
(or beam-to-column joint).

Values of the reduction factor y; + may be ob-
tained from EN 1993-1-1, 6.3.2(2) or 6.3.2(3).

(2) For cross-sections in Class 1 or 2, Mg, 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 y,,1 given by EN 1993-1-1,
6.1(1).

(3) For cross-sections in Class 3, Mg, should
be determined using expression (6.4), but as the
design hogging bending moment that causes
either a tensile stress fg; in the reinforcement or
a compression stress f; in the extreme bottom fi-
bre of the steel section, whichever is the smaller;
f,4 should be determined using the partial factor

y
v given by EN 1993-1-1, 6.1(1).

(4) The relative slenderness 1, may be calcu-
lated by:

: (6.7)

where:

Mg, is the resistance moment of the composite
section using the characteristic material proper-
ties;
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M, — NPYXHWA KPUTUYHUIA MOMEHT Npu Mo3s-
OOBXHbOMY 3rUHI Bif, NMOMNEpPeYHOro KpyveHHs,
BM3HAYEHUI Ha MPOMDKHIN OMnopi BigMOBigHOIO
nonboTy, B SKOMY Ai€ HaWbinblwni NO3NTUBHUIA

3rMHanNbHUN MOMEHT.

(5) Axkwo nnuta Takox 3'egHaHa 3 ogHWM abo
OeKinbkoma OMopHUMK CTarieBUMM efieMeHTaMu,
nNpubnmn3Ho napanenbHUMM KoMbGiHOBaHIn Ganuj,
WO po3rnsagaeTbes, | OOTPUMYIOTBCA  YMOBMU
6.4.3(c), (e) i (f), TO BU3HAYEHHS MPYXHOrO Kpu-
TUYHOrO MOMEHTY M, MOXe r'pyHTyBaTUCb Ha
mMogeni "HepoaspisHoi 0GepHeHoi U-nopibHoi
pamn”. Ak noka3aHo Ha pUCyHky 6.11, Luen meToz
BpaxoBye MornepevHe MepeMilleHHA HWKHbOI
nonui, CnpuyYnHeHe 3ruHOM CTaneBol NonuLi, Ta
NMOBOPOT BEPXHbOI Monuui, sika cnpuriMae 3rvH
NAnTK.

M., 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) 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 M,
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.

Mo3Haku:
1 — TpiWUHK

Key:
1 — cracks

PucyHok 6.11 — O6epHeHa U-nogibHa pama ABCD, o cnpuiiMae No3goBXKHIA 3rvH
npv NonepeyYHoMy KpydeHHi
Figure 6.11 — Inverted-U frame ABCD resisting lateral-torsional buckling

(6) Onsa npeactaeneHHs mogeni U-nogidHoi pamum
OfIHiEl0 Barkow KpyTHa »OPCTKICTb Kg Ha oau-
HULLKO OOBXMHW CTaneBoi 6anku Ha piBHIi BEPXHBOI
cTaneBol Nonuui MoXe NpUAMaTUCh SK:

_ kqkz
k1+k2 ’

S

ae:

k4 — 3rvHanbHa »XOpCTKiCTb 6€TOHY 3 TpilMHaMm
abo KOMOGIHOBaHOI MAMTKU Y HaNpsiMi, NepneHan-
KynspHOMY [O CTaneBoi 6ankum, siky MOXHa
BU3HAYMTU SK:

(6) At the level of the top steel flange, a rotational
stiffness kg per unit length of steel beam may be
adopted to represent the U-frame model by a
beam alone:

(6.8)

where:

k, is the flexural stiffness of the cracked concrete
or composite slab in the direction transverse to
the steel beam, which may be taken as:

k1 ZOL(EI)Z/a , (68)

Ae o =2 ana ky KpanHboi 6anku 3 KoHconmo abo
6e3 Hel, i o =3 gna npomixHoi 6anku. Onga npo-
MiXKHMX 6anok nepekpuTTa 3 YoTupma abo binbLue
OOHaKOBUMM NPONIbOTaMM MOXHa 3aCTOCOBYBaTK
oa=4;

where o = 2 for k4 for an edge beam, with or with-
out a cantilever, and o = 3 for an inner beam. For
inner beams in a floor with four or more similar
beams, a = 4 may be used;
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oL — KpOK napanesibH1x 6anok;

(El) — 3ruHanbHa >OPCTKICTb Ha OAUHULIO
OO0BXWHM BeTOoHY 3 TpiwmHammn abo komBiHOBaHOI
NANTK, KA NPUAMAETLCA K HAVMMEHLLIE 3HAYEHHS
y cepeauvHi NponboTy 3 "AogaTHUM" 3rMHOM Ta
3Ha4YeHHS Hag OMOPHMM cTaneBuM npodinem npu
"Big'eMHOMY" 3ruHi;

ko, — 3rvHanbHa XXOPCTKICTb CTanesol CTiHKK, LLIO
NPUAMAETLCA SK:

ko =

O HEOMOHOMIYEHOI cTaneBoi 6anku,

ae: v, — KoediuieHT lNyaccoHa KOHCTPYKLiNHOT
cTani, a hgit, —BU3Ha4YaOTbCA 3a pUCyHKoM 6.11.
(7) Ons ctaneBunx 6anok 3 YacTKOBMM OMOHOJTI-
YyBaHHAM 3rigHo 3 5.5.3.(2) 3ruHanbHa >opcT-
KiCTb MOXXe BpaxoByBaTW BETOH i BU3HAYATUCH SIK:

E.to
44-v3)hg

Ea tW b02

a is the spacing between the parallel beams;
(El), 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;

k, is the flexural stiffness of the steel web, to be
taken as:

(6.10)

for an uncased steel beam,
where: v, is Poisson’s ratio for structural steel and
hs and t,, are defined in Figure 6.11.

(7) For a steel beam with partial encasement in
accordance with 5.5.3(2), the flexural stiffness k,
may take account of the encasement and be cal-
culated by:

ko

ne:

n — BiOHOLWEHHS MoAyniB ANns OOBroTpyBanmx
BNMAMBIB 3rigHo 3 5.4.2.2;

b, — wWwupuHa 6GeTOHHOro 3anoBHEHHs (pucy-
HOK 6.8).

(8) Mpu BusHaueHHi M, y mopeni U-nogi6Hol
pamMy MOXHa BpaxoByBaTW CNPUSTIIMBUMA BMWB
KpyTHOI xopcTkocTi CeH-BeHeHa G,/,; cTanesoro
npoginto.

(9) Ons yacTKOBO OMOHOSMIYEHMX CTaneBmx Ganok,
Y SIKUX apMyBaHHS BUKOHAHO Y BUIMA4i BIOKPUTUX
XOMYTIiB, MpMBapeHUX A0 CTiHKM, abo 3aMkHe-
HAMW XOMYTaMW, KPYTHY >KOPCTKICTb GETOHHOro
3arMoBHEHHA MoOXHa Aopasatn Ao G,l,; crane-
BOro npodinto. Lia gfogatkoBa KpyTHa )KOPCTKICTb
noBMHHa Bu3HayaTucb Ak G.l; /10, ne G, —
MOAYSb 3CyBY OETOHY, SKMA MOXHa npurimMaTtiu
0,3E / n (oe n — BigHOLWEHHA MOAYMiB NpWU J0B-
rotpMBanux BnnuBax), a ly; — KpyTHa nocrinHa
CeH-BeHeHa pnsa 6eToOHHOro 3anoBHEHHS 3a
YMOBMW, L0 BOHO ©€3 TPILLMH, | LUMPWHI, Sika gopiB-
HIO€ 3ararbHil LUMPUHI GETOHHOrO 3aMNOBHEHHS.

6.4.3 CripoweHa nepesipka 0551 criopyd 6e3
MPsIMO20 PO3paxyHKy

(1) HepoapisHi 6anku (abo pureni kapkaca,

KomOGiHOBaHi NoO BCiN AOBXWHI) 3 nepepizamu
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“16h, (1+4nt, /by)’

(6.11)

where:

nis the modular ratio for long-term effects accord-
ing to 5.4.2.2, and

b, is the width of the concrete encasement, see
Figure 6.8.

(8) In the U-frame model, the favourable effect
of the St. Venant torsional stiffnessG,/,;0f the
steel section may be taken into account for the
calculation of M, .

(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 value G,/ for the steel section. This
additional torsional stiffness should be taken as
G.ls¢ 110, where G, is the shear modulus for con-
crete, which may be taken as 0,3E, / n (where n
is the modular ratio for long-term effects), and /
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 Simplified verification for buildings without
direct calculation

(1) A continuous beam (or a beam within a
frame that is composite throughout its length) with
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knacis 1, 2 abo 3 MoxHa npoektyBaTun 6e3
[00AaTKOBMX MOMNepeyvHnx B'si3ell NPU BMKOHAHHI
HaCTYMHWX YMOB:

a) npuvnerni NponbOTW He MOBWHHI BiOPI3HATUCH
Nno JOBXWHi binbLe Hixk Ha 20 % Big HaMMeEHLLOoro
nNponboTy. BuniT KOHCOMi He MOBWHEH nepesu-
LyBaTu npunernun nponit inbLe Hix Ha 15 %);
b) HaBaHTa)KeHHA Yy KOXHOMY MNPONbOTI PiBHO-
MIpHO pPO3MoAifieHe, a po3paxyHKoBe MOCTiNHe
HaBaHTaXeHHs1 nepesuLLye 40 % 3aranbHOro pos-
paxyHKOBOrO HaBaHTaXXEHHS;

C) BEPXHS NONULIA CTaneBoro eneMeHTa 3’eaHaHa
3 3anisobeTtoHoM abo KOMOGIHOBAHOK NIINTOHD
3CYBHUMMW B’A3AMMU 3rigHO 3 6.6;

d) Ta cama nnuta 3'e€gHaHa 3 iHWWM OMOPHUM
enemMeHToM, NpMbnnsHo napanesibHUM KOMBiHO-
BaHin 6anui, Wo po3rnagaeTbes, Ans YyTBOPEHHS
obepHeHoi U-noaibHoi pamu, siKk nokasaHo Ha
puUcyHky 6.11;

€) AKLLO nnuTa KomGiHOBaHa, TO PO3rNsAaaeTbCs
1l npomniT Mk OBOMa OMOPHUMW enemMeHTaMu
o6epHeHoi U-noaibHoi pamu;

f) Ha KOXHiM onmopi cTaneBoro enemeHTa MoOro
HWKHSA MONuUsl PO3KpinfeHa y nonepeyHomy
Hanpsimi, a y CTiHkM 3abes3nevyeHa micueBa CTil-
KicTb. B iHWMX Micuax cTiHka MoXe He maTu
pebpa >OpCTKOCTi ANs MiCLEeBOi CTIMKOCTI;

g) AKwo crtanesun enemeHt € IPE — npodinem
abo HE — npodinem, siki YacTKOBO HE € OMOHO-
niveHMuK, Noro BUCoTa h He NepeBuLLYE rpaHnY-
HWUX 3Ha4YeHb, HaBeaeHuX y Tabnuui 6.1.

Class 1, 2 or 3 cross-sections may be designed
without additional lateral bracing when the follow-
ing conditions are satisfied:

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) The loading on each span is uniformly distrib-
uted, and the design permanent load exceeds
40 % of the total design load.

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) 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.

e) If the slab is composite, it spans between the
two supporting members of the inverted-U frame
considered.

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) 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.

Tabnuua 6.1 — MakcumanbHa BUcoTa h, MM, HEOMOHOMNIYEHNX CTanNeBuX eNeMeHTIB, AN AKUX MOXHa

3aCTOCOBYBATU MOSNOXeEHHS 6.4.3
— Maximum depth h (mm) of uncased steel member for which clause 6.4.3 is applicable

Table 6.1

CtaneBui enemeHT

HomiHanbHUM kNac ctani

Nominal steel grade

Steel member
S235 S275 S355 S420i S460
IPE 600 550 400 270
HE 800 700 650 500

h) akwo cTaneBuin eNemMeHT YacTKOBO OMOHOJTI-
4yeHun 6eToHOM 3rigHo 3 5.5.3(2), oro BucoTa He
nepeBuLLYE MeXi, HaBeaeHi y Tabnuui 6.1 GinbLue
Hi>XK Ha 200 mm gnga knacis ctani go S355 i Ha
150 mm onsa knaciB S420 i S460.

MpumiTtka. NMonoxeHHA Ans iHWKX cTanesux npodinis
MOXYTb HaBOAUTUCH Y HaLlioHanbHOMY JOAATKY.

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.

Note: Provisions for other types of steel section may be
given in the National Annex.
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6.5 NMonepey4Hi cunun Ha CTiHKY
6.5.1 3azasnbHi NonoxeHHs

(1) HaBegeHi B EN 1993-1-5 npaBuna BusHa-
YEeHHS1 pO3paxyHKOBOro OMnopy CTiIHOK 3 pebpamu
XOpCTKOCTI abo 6e3 pebep Ha monepeyHi cunu,
npuKnageHi Yepes NonuLI, 3aCTOCOBYIOTLCA A1
HEKOMOIHOBaHMX CTaneBUX MONULb KOMMOHOBA-
HOT 6anku i 4N Npunernoi YacTUHWU CTiHKK.

(2) Axwo nonepevHa cuna Jie y NOEAHaHHI i3
3rMHOM Ta MO340BXHLOK CUSOK, TO NEPEBIPKY
MILHOCTi HeoOXigHO BWKOHyBaTM 3rigHO 3
EN 1993-1-5, 7.2.

(3) Y 6yaiBnsax, Ha NpOMiKHUX onopax 0anok,
3anpoeKToBaHUX i3 NpUBESEHOI0 CTIHKOK Knacy 2
BignosigHo o 5.5.2(3), noBmHHi 3abes3nevyBa-
TUCb MonepeyHi pebpa KOPCTKOCTi, 32 BUHATKOM
BMNAAKiB, KONM NnokasaHo, Wo CTiHka 6e3 pebep
Ma€e HeobOXigHy CTIMKICTb Ha BWMydyBaHHA Ta
CTIMKICTb Ha NO3A0BXHI 3r1H.

6.5.2 Bmpama cmilikocmi cmiHOK
Crpu4YuHeHa nonuuysimu

(1) EN 1993-1-5, 8 moxHa 3acTtocoByBaTu 3a
yMOBM, WO nnowa A;. AOPiBHIOBATAME MOLLi
HekombGiHOBaHOI cTanesoi nonuui abo npuse-
JeHa nnowa KomMmbiHoBaHOI cTaneBoi MNOMUL
BPaxoOBYE BIiAHOLUEHHA MOZyNiB Ans KOPOTKO-
TPUBANoOro HaBaHTaXXEHHSs, 3aneXxHo Bi4 Toro,
siKa 3 BEMNUYUH MeHLLa.

6.6 3cyBHi 3’egHaHHA
6.6.1 3azasibHi MOJI0)KEHHS
6.6.1.1 OcHosU npoeKkmy8aHHsi

(1) NMonoxeHHs 6.6 3acTocoBYETLCS ANS KOMOI-
HOBaHMX 6Ganok i, y pasi npugaaTHOCTI, ANSA iHWKNX
TUNiB KOMOIHOBaAHUX ENEMEHTIB.

(2)P 3cyBHi 3’egHaHHA Ta nonepeyHa apmaTypa
MOBMHHI BCTaHOBMOBATUCL ANs nepefadi nos-
OOBXHIiX 3yCUNb 3CYBY MK GE€TOHOM i KOHCTPYK-
UiiHMM cTanesum npocpinem, npu uUbOMy npwu-
poaHe 34enrneHHs MK ABOMa martepianamu He
BPaxoBY€ETbLCS.

(3)P 3cyBHi 3’eQHaHHA NMOBUHHI MaTW OOCTaTHIO
aedopmaTuBHICTb, LWOO 3a40BOMBHATA YMOBMU
CTOCOBHO HEMPY>XHOrO nepeposnoainy npu pos-
paxyHKy.

(4)P TnactuyHMMK BBaXatTbCA 3'€4HAHHS, SAKi
MatloTb HeobXiaHy AedopMaTuBHICTL Ang 3abes-
NneyvyeHHs1 BUKOHaHHS YMOB LLOAO ideani3aoBaHoro
NNacTMYHOrO Xapaktepy poboTu 3CyBHUX 3'en-
HaHb Yy KOHCTPYKLUi, LLO po3rnaaaeTbes.
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6.5 Transverse forces on webs
6.5.1 General

(1) The rules givenin 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) 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) 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 Flangeinduced buckling of webs

(1) EN 1993-1-5, 8 is applicable provided that
area Ay, 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 Shear connection
6.6.1 General
6.6.1.1 Basis of design

(1) Clause 6.6 is applicable to composite beams
and, as appropriate, to other types of composite
member.

(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)P Shear connectors shall have sufficient defor-
mation capacity to justify any inelastic redistribu-
tion of shear assumed in design.

(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) B’egHyBanbHW enemMeHT MOXHa BBaxaTtu
NAacTUYHUM, SKLWO HOpMaTMBHA Hecy4a 34aTHICTb
KOB3aHHI0 8 CTaHOBUTb LLLOHaNMeEHLLE 6 MM.

MpumiTtka. OuiHka &, HaBeaeHa y gogatky B.

(6)P Axkwo B ogHOMY nponboTi 6ankm 3acTtoco-
BYtOTbCS ABa abo GinbLue pi3HUX TUMIB 3CYBHUX
3'egHaHb, TO HeOOXigHO BpaxoByBaTW HasiBHI
BiMIHHOCTI Y X XapaKTepuCTUKax KOB3aHHSA Npu
HaBaHTaXXEHHI.

(7)P 3cyBHi 3'egHaHHA NOBUHHI BYTKM AocTaTHIMUK
ansa  3anobiraHHA  BigwapyBaHHO GETOHHOro
erieMeHTa Big cTaneBoro npodinto, 3a BUHATKOM
BMNaAKiB, Konu 3anobiraHHs BiglwapyBaHHKO 3a-
6e3neyvyeTbCs iHWMMM 3acobamu.

(8) Onsa 3anobiraHHA po3llapyBaHHIO MAMTH
3CyBHi 3’€QHaHHS MOBWHHI PO3paxoByBaTUCb Ha
CMPUAHATTA HOMIHANBbHOIO FPaHUYHOIO 3yCUINS
po3TAry, NepneHauKyNapHoro 4o NMOLMHN CTa-
neBoi nonuui, sike meHwe Ha 0,1 Big po3paxyH-
KOBOrO rpaHW4YHOro Ornopy Ha 3cyB 3’€dHaHb. 3a
HeOoOXigHOCTi, BOHM MOXyTb 3abe3nedyBaTuCb
AHKEPHUMU MPUCTPOSMMN.

(9) 3cyBHi 3’'egHaHHS y OpMi XOMYTIB 3 rofoB-
KaMu 3rigHo 3 6.6.5.7 MoO)KHa BBaXkaTu TakuMu,
wo 3abesnedvytoTb HEOOXigHUIM onip BiapuBy 3a

YMOBMU, O BOHN HE 3a3HAKTb NPAMOI Al PO3TAry.

(10)P HeobxigHo 3anobiratv N0300BXHLOMY PYIA-
HYBaHHIO Bifl 3CyBY i KOB3aHHA GETOHHOI MIUTK
BHACMiQoK 30CepemkeHnX Cun, NpuknageHux Big
3’edHaHb.

(11) AKWO KOHCTPYHOBaHHSA 3CYBHOMO 3’€AHaHHSA
BiANOBIiga@e MONOXeHHaM 6.6.5 | nonepeyHe
apMyBaHHS BMKOHaAHO 3rigHo 3 6.6.6, TO MOXHa
BBaXaTu, WO 3abeaneyyeTbCca BiONOBIOHICTb
6.6.1.1(10).

(12) Axwo ana nepegadi 3cyBy M CTanesum
efemMeHTOM i OEeTOHHUM enemMeHTOM BUKOPUCTO-
BYETbCS iHLWNIMN METOA 3'€4HaHHs, BiAMIHHUA Big
3CYBHUX 3’€1HaHb, BKITOYEHNX y 6.6, TO xapakrep
poboTW, NPUIAHATUIA Yy PO3PaxyHKy, MOBMHEH
I'PYHTYBaTMCb Ha BMNPOOYBaHHSX i CynpoBoai
KOHLenTyansHo mogennto. Po3paxyHok Kombi-
HOBaHOro enemMeHTa NOBMHEH NiATBEPAXYBaTUCH
po3paxyHKoM noAibHoro enemMmeHTa i3 3acTocy-
BaHHSAM 3CYBHUX 3’€AHaHb, BKNIOYEHUX Y 6.6, y Tin
Mipi, HACKIfNbKM Lie NPaKTU4YHO MOXIUBO.

(5) A connector may be taken as ductile if the
characteristic slip capacity 3, is at least 6 mm.

Note: An evaluation of 5, is given in Annex B.

(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)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) 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) 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)P Longitudinal shear failure and splitting of
the concrete slab due to concentrated forces
applied by the connectors shall be prevented.

(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) 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) Onsa 6ygiBenb KinbkKicTb 3’€AHaHb NMOBMHHA
OOPIBHIOBATM  LLOHANMEHLUE pPO3paxyHKOBOMY
3yCUnmo 3CyBY ANSA rPaHUYHOro CTaHy, SKe BU-
3HavyaeTbCs 3rigHoO 3 6.6.2, noAineHomy Ha pos-
paxyHKOBUiA onip oAHoro 3'eAHaHHA Pgy . [Ona
CTPWXKHEBUX 3CYBHUX 3'€4HaHb PO3paxyHKOBUI
onip MoBMHEH BM3Ha4aTMCb 3rigHO 3 6.6.3 abo
6.6.4, wo b6inbLe Bignosigac.

(14)P Axwo Bci nonepeyHi nepepisn knacy 1 abo
2, onga 6anok OyaiBenb MOXHa 3aCcTOCOBYBaTU
yacTkoBe 3’egHaHHs Ha 3cyB. KinbkicTb 3’€aHaHb
NoBMHHA B LIbOMY BUMNaAKY BU3HA4YaTUCh 3aCTOCY-
BaHHSIM Teopil YacTKOBOro 3'€HaHHSA Ha 3CyB 3
ypaxyBaHHAM gedopMaLinHOi 30aTHOCTI 3CYBHUX
3'eHaHb.

6.6.1.2 ObmexxeHHs1 0511 3aCmMOoCy8aHHs1
4Yacmkoeoe20 3'€0HaHHS Ha 3cy8 y basikax
criopyd

(1) MNMonepeyHi CTpWXKHI 3 rofloBKamMm 3arasibHOK
OOBXWHOIK NiCnsl NpUBaplOBaHHA HE MEHLUE HiX
4 piameTpu, a AOiaMeTpOM CTPUXKHS He MeHLle
HXK 16 MM i He Ginbwe HiK 25 MM, MOXyTb
BBaXaTuUCb MMAaCTUYHUMWN Y HWXKYeHaBeaeHUX
Mexax OnA CTyneHs 3'eQHaHHs Ha 3CyB, SKUA
BM3HaYaeTbCA KOediLieHTOM =N/ ng:

— [Ons cTanesux Npodinis 3 piBHMMY NONNLAMUN:

L, <25; “21‘{3,«55

Lo >25;

— Ans crtaneBux NpodiniB 3 NOLWE HUKHBLOI
nonvui B TpyM pasn OBinbLUO HiXX nnowa
BEPXHbOI MOMnLi:

L, <20; ”21{3,?5

Le >20;

ne:
L, — BiacTaHb MiX TOYKaMU HYNbOBKX 3r1HanNbHNUX
MOMEHTIB Y MeTpax npu Jo4aTHOMY NPOruHi; 4ns
TUMOBUX HEPO3PI3HNX Banok L, MoXHa npunumMaty,
SIK MOKa3aHo Ha pUCyHky 5.1;

Ng — KiNbKiCTb 3'€HaHb ONA MOBHOMO 3'€QHaHHSA
Ha 3CyB, BM3HaA4YeHa 451 OaHO| LOBXUHU Oanku
3rigHo 3 6.6.1.1(13) i 6.6.2.2(2);

n — gpaKkTM4Ha KinbKicTb 3’€4HaHb Ha 3CyB, Nepesa-
OadveHa Ans Tiel XX JOBXUHN.
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(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 P, . For stud connec-
tors the design resistance should be determined
according to 6.6.3 or 6.6.4, as appropriate.

(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 Limitation on the use of partial shear
connection in beams for buildings

(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=n/ns:

For steel sections with equal flanges:

J(0,75—0,03Le), n>0,4, (6.12)

nx1, (6.13)

For steel sections having a bottom flange with an
area equal to three times the area of the top
flange:

J(0,30—0,015Le), n>0,4, (6.14)
n=1, (6.15)
where:
L, is the distance in sagging bending between

points of zero bending moment in metres; for typi-
cal continuous beams, L, may be assumed to be
as shown in Figure 5.1;

n¢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 is the number of shear connectors provided
within that same length.
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(2) Ons ctaneBmx npodinis, y AKMX NroLla BEpPX-
HbOI NONUUi NepeBULLYE MMOLLY HUXHLOT MEHLLE
HDX Y TPU pasun, rpaHnYHe n MOXHa BU3HAYNTU 3
BupasiB (6.12) — (6.15) nininHOO iHTEpNoOnALUieto.

(3) 3’egHyBarnbHi NONepeYHi CTPWXKHI 3 roffoBKkamMm
MOXYTb BBaXKaTUCb NIIACTUYHUMMU Y LUMPLLIOMY Aia-
NasoHi NPONbOTY HiXK BKasaHo Buwe y (1), SKLWo:
a) CTPWXKHI MatoTb 3aranbHy LOBXWHY Micns npu-
BapHOBaHHS HE MEHLLE HiXX 76 MM, a giameTp Tina
He MeHLUe HiX 19 MM;

b) cTtaneBui nepepia BMKOHAHUI i3 MPOKATHOrO
abo 3BapHoro gsotaBpa abo weenepa 3 piBHUMMU
NoNUUSMU:

c) GeToHHa nnuMTa € KOomOiHoBaHOK 3 Mpodh-
HacTuniB, NnepneHanKynapHux o 6anku, a pedpa
©EeTOHY HEPO3Pi3Hi MO AOBXMHI;

d) y koxxHoMy pebpi npocpinto € ogmH nonepeydHnii
CTPWXKEHb, PO3TallOBaHWI y LIEHTpi pebpa, abo
nepemiHHO Ha niBi i Mpa.ii CTOPOHI NOTOKa
BAOBX NPOMbOTY;

e) y npodHactuni 3 bg/h, 22 i h, <60 mMm
NO3HaYeHHs OUB. Ha PUCYHKY 6.13;

f) sycunna N, BM3Ha4aroTbca 3rigHo i3 cnpote-
HUM METOAOM, HaBeAEHNM Ha PUCYHKY 6.5.

3a JOoTpUMaHHSA LMX YMOB KOeiLlieHT 1 NOBUHEH
3a10BOMbHATU:

(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 n may
be determined from expressions (6.12) — (6.15)
by linear interpolation.

(3) Headed stud connectors may be considered
as ductile over a wider range of spans than given
in (1) above where:

(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) the steel section is a rolled or welded I or H
with equal flanges;

(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) 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;

(e) for the sheeting by / h,, > 2 and h, <60 mm,
where the notation is as in Figure 6.13 and

(f) the force N, is calculated in accordance with
the simplified method given in Figure 6.5.

Where these conditions are satisfied, the ratio n
should satisfy:

L, <25; n21—(?;55](1,0—0,04Le), n=>0,4, (6.16)
y
Le>25; n=1, (6.17)

Mpumitka. Bumorn 6.6.1.2 oTpmmaHi npu piBHOMIp-
HOMY KpOLli 3CYyBHUX 3'€QHaHb.

6.6.1.3 Kpok 3cysHuUx 3’€0HaHb y b6arnkax criopyod

(1)P 3cyeHi 3’egHaHHA MOBMHHI pO3TaLLOBYBaTUCh
B3OoBX Oanku, wob nepenaBaTy MO3OOBXHIl
3CyB i 3anobirati poswapyBaHH0 OETOHY Ta CTa-
neBoi 6anku, BpaxoByko4u BigMOBIAHMIA po3noain
pO3paxyHKOBUX NMO3O0BXHIX 3yCUIb 3CYBY.

(2) y koHCOMAX Ta 30HaxX Bif'€éMHUX MOMEHTIB He-
po3pi3HMX Banok po3TAarHyTa apmaTtypa NnoBMHHa
obpuBaTUCb BI4MOBIAHO OO0 KPOKY 3CYBHUX 3'€4-
HaHb Ta BiANOBIOHNM YMHOM 3aaHKepPOBYBaTUCh.

(3) MnacTtuyHi 3’egHaHHA MOXYTb PO3TalLLOBYBa-
TUCb PIBHOMIPHO MO OOBXWHI MiX Npunernmmm
KPUTUYHUMMK Nepepi3amu, sik BU3HaveHo y 6.1.1
3a yMOBMW, LLO:

Note: The requirements in 6.6.1.2 are derived for uni-
form spacing of shear connectors.

6.6.1.3 Spacing of shear connectors in beams
for buildings

(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) 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) Ductile connectors may be spaced uniformly
over a length between adjacent critical cross-sec-
tions as defined in 6.1.1 provided that:
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— BCi KPUTWYHI nepepi3n y NponboTi, WO po3-
rnagaeTbes, € knacy 1 abo 2;

— 1 3a00BOMbHSE OOMEXeHHs, HaBedeHi Yy
6.6.1.2;

— NMacTUYHUA MOMEHT BHYTPILUHBOI Napu KOM-
GiHOBaHOro nepepidy He nepeBuLlye GinbLue
HiX y 2,5 pasa nnacTMYHUN MOMEHT CTaneBoro
npodinto.

(4) AKwo NNacTUYHMIN MOMEHT BHYTPILLHBOT Napu

KOMOGIHOBaHOro nepepisy nepesuLLye OinbLue Hix

y 2,5 pasa nnacTM4yHUn MOMEHT CTaneBoro ene-

MeHTa, HeobXigHO BMKOHYBAaTW 40AATKOBY nepe-

BipPKY [IOCTATHOCTi 3CYyBHOI0 3'€iHaHHS Y NPOMIX-

HUX TOYKax NpMBIM3HO NocepeanHi Mk npuner-

UMW KPUTUYHUMK Nepepisamu.

(5) HeobGxigHa KinbKiCTb 3CYyBHUX 3’€QHaHb MOXe
PO3MOAINATUCE MK TOYKOK MaKkCcMMarnbHOro
00OaTHOrO MOMEHTY i Mpunerno onopot abo
TOYKOK MaKCMMasnbHOro Bifg'€MHOr0 MOMEHTY
Bi4NOBIAHO A0 MO340BXHLOrO 3CYyBY, BM3HauYe-
HOrO 3a MPYXXHOK TEOPIEld MPU HaBaHTaXKEHHI,
LLIO po3rnsigaeTbes. Y pasi BUKOHAHHS LMX BUMOT
YKOAHI O4AaTKOBI MEPEBIPKN JOCTATHOCTI 3CYBHUX
3’elHaHb HE BUMaratTbCs.

6.6.2 lMo3doexHe 3ycunns 3cyey y 6ankax
criopyad

6.6.2.1 banku, y kux HeniHiliHa abo npyxHa
meopisi suKopucmogyemscsi O
8U3Ha4YeHHs1 MiyHocmi o0Ho20 abo
binbwe nepepisie

(1) Akwo onsa nonepeyvyHUX nepepisie 3acCTOCOBY-

€TbCS HeniHinHa abo npyxHa Teopis, To 3ycunng

NO340BXHbOro 3CyBY MOBMHHI BU3HA4YaTUCb Y

cnocib, wo ysroaxyetbes 3 6.2.1.4 a6o 6.2.1.5

BiANOBIOQHO.

6.6.2.2 banku, y skux 0 euU3Ha4YeHHs1 MiyuHocmi
riepepisie 8UKOPUCMOBYEMbCS
rnnacmu4yHa meopisi

(1)P BaranbHuii po3paxyHKOBUMA 3CyB MOBUHEH
BM3HA4YaTUCb Yy CMocib, WO y3romxXyeTbcsa 3
PO3paxyHKOBUM 3HAYEHHSAM BHYTPILLHBLOT napu, 3
ypaxyBaHHAM Pi3HUL Yy HOMIHanNbHUX 3yCUITSX Y
GeToHi abo KOHCTPYKLUINHIN CTani Ha KPUTUYHIN
JOBXWHI.

(2) Ans noBHOro 3’eAHaHHA Ha 3CyB HEeOOXigHO
nocunaTuch BignosigHo Ha 6.2.1.2 abo 6.3.2.

(3) Mpwn yacTkoBOMY 3’€QHAHHI Ha 3CyB HEOOXiOHO
nocunaTtucb BignoBiaHoO Ha 6.2.1.3 abo 6.3.2.
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— all critical sections in the span considered are
in Class 1 or Class 2,
— m satisfies the limit given by 6.6.1.2 and

— 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) 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) 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 Longitudinal shear force in beams for
buildings

6.6.2.1 Beams in which non-linear or elastic
theory is used for resistances of one
or more crosssections

(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 Beams in which plastic theory is used
for resistance of cross sections

(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) For full shear connection, reference should be
made to 6.2.1.2, or 6.3.2, as appropriate.

(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 CmpuxkHeegi nonepeYHi 3’¢OHaHHs1
3 20/108KaMu y CyUinbHUX naumax
i 6emOHHOMY 3arn08HEHHI

6.6.3.1 PospaxyHkosudl orip
(1) Po3paxyHKoBMIA oMip MOMNEpeYHUX CTPUNKHIB
3 ronioBkamu npuv aBTOMAaTUYHOMY 3BaplOBaHHI

3rigHo 3 EN 14555 noBuHeH Bu3HavaTUCb 3a
BMPA30M:

6.6.3 Headed stud connectors in solid slabs
and concrete encasement

6.6.3.1 Design resistance

(1) The design shear resistance of a headed stud
automatically welded in accordance with EN 14555
should be determined from:

2
Pry :0,8fu nd /41 (6.18)
abo or:
0,290 d 2 Jf E
Pry = * ck=m (6.19)
Yv

3anexHo Bif TOro, sike 3Ha4Y€eHHsI MeHLUe, nNpu whichever is smaller, with:
a =0,2(ZSIC +1] npu (for) 3<hg, /d <4, (6.20)
o =1 npu (for) hg, /d >4, (6.21)

ne:
Yy — KoediuieHT 6e3neku;

d — giameTp Tina cTpmxkHs, 16 Mm < d < 25 mwm;

f, — BubpaHa HeobMexyBaHa MiLHICTb Ha po3TAr
MaTepiany nonepeyvyHoro CTPWKHS, ane He Ginb-
we Hix 500 H/mm?;

f,—HOpPMaTMBHA LMMIHAPUYHA MILHICTb Ha CTUCK
OeToHy y BiUi, WO BIiANOBIAAE MOMEHTY 4acy,
SKUA PO3rnsggaeTbCd, NYCTUHOK HE MEHLUE HiX
1750 kr/m3;

hg, — 3aranbHa HomiHanbHa BUCOTa NOMNepeYHoro
CTPVIXKHS.

Mpumitka. 3HauveHHa 1y, MOXe HagaBaTuCb Yy
HaLI,iOHaJ'IbHOMy 0oaarTky. PeKOMeHﬂySTbCH BernynHa
1w = 1,25.

6.6.3.2 Brinue posmsiay Ha po3paxyHkosuli orip
3pisy

(1) AKLwo nonepeyHi CTPMXKHI 3 roroBKaMu Ha o-

OaTOK 0 3CyBY 3a3HatoTb NPSAMOI Aii 3ycunb pos-

TAry, To HeobxigHO ob4uMcnoBaTN PO3paxyHKOBE

3ycunns postary F,, Ha NonepeyHnii CTpUXEeHb.

(2) Bycunnam po3Tary MoXHa 3HEXTYBaTH, SKLLO
Fien < 0,1Pg, , Ae Pry — poO3paxyHKOBUIA omip
3pi3y, BU3Ha4YeHu 3rigHo 3 6.6.3.1.

(3) Akwio Fp, > 0,1Pgy, TO 3'€QHAHHA HE BXOOUTb
y cpepy 3actocyBaHHs EN 1994,

where:
vy is the partial factor;

d is the diameter of the shank of the stud,

16 mm < d <25 mm;

f, is the specified ultimate tensile strength of
the material of the stud but not greater than
500 N/mm?;

f. is the characteristic cylinder compressive
strength of the concrete at the age considered, of
density not less than 1750 kg/m3;

hy is the overall nominal height of the stud.

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

6.6.3.2 Influence of tension on shear resistance

(1) Where headed stud connectors are subjected
to direct tensile force in addition to shear, the
design tensile force per stud F;,, should be calcu-
lated.

(2) If Fig, < 0,1Pgry, Where Pgis the design shear
resistance defined in 6.6.3.1, the tensile force
may be neglected.

(3) If 4o, > 0,1Pgy , the connection is not within
the scope of EN 1994.
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6.6.4 Po3paxyHkosull onip rnornepeyHux
CMpUXKHie 3 20J/108KaMu, W,0
3acmocosgyrombcs 3 NMpoginnbosaHUM
HacmursoMm y criopyodax

6.6.4.1 [pogpHacmurnu 3 pebpamu,
naparnenbHUMU OropHUM basnkam

(1) MonepeyHi CTpWXHiI po3TalloBaHi B Mexax
30HM B6ETOHY, L0 Mae hopmy ByTa (PUCYHOK 6.12).
Axwo npodbinb Hepo3pi3HMI nonepek Ganku, To
LUMpUHA by AOPIBHIOE LUMPUHI Nasy, SK nokasaHo
Ha PUCYHKY 9.2. AKWO HacTuUn po3pi3HUi, TO b
BM3HAYaETLCSA CMNOCOOOM, SKUIN NOKa3aHo Ha pu-
CyHKy 6.12. Bucoty nasy cnig npuiimatu sik h, —
3aranbHa BMCOTa HACTUMY MiHYC BUCTYNW.

Ay
X

6.6.4 Design resistance of headed studs
used with profiled steel sheeting in
buildings

6.6.4.1 Sheeting with ribs parallel to the
supporting beams

(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 b, is equal to the
width of the trough as given in Figure 9.2. Where
the sheeting is not continuous, by is defined in a
similar way as given in Figure 6.12. The depth of
the haunch should be taken as h, , the overall
depth of the sheeting excluding embossments.

PucyHok 6.12 — banka 3 npoginboBaHMM HAacTUIOM, napanensHum 6anui
Figure 6.12 — Beam with profiled steel sheeting parallel to the beam

(2) PospaxyHkoBuI omip 3cyBy HEODOXigHO MpuiA-
MaTu AK onip y cyuinbHin nnuTi, gus. 6.6.3.1,
MOMHOXEHWUIA Ha NOHWXYBanbHUN KoedilieHT k;,
LLIO BU3HaYa€eTbCS 3a HaCTYMHUM BUPa3oM:

k; =0,6

ne hg, — 3aranbHa BUCOTa CTPWXKHA, ane He
OinbLue Hix hp + 75 MM.

(3) Axkwo HacTun po3pi3HUn nonepek danku i He
3aaHKepoBaHui Ao 6anky HaneXxHUm YMHOM, TO
CTOpOHa naay i il apMyBaHHS MOBUHHI 3a0BOIb-
HATK 6.6.5.4.

Mpumitka. Cnocobn [ocArHEHHS HeOoOXigHOro aHke-
pyBaHHA MOXYTb HadaBaTUCb Y HaLI,iOHaJ'IbHOMy Aao-
haTky.
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(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; given by the fol-
lowing expression:

(6.22)
p

where: hg is the overall height of the stud, but not
greater than h, + 75 mm.

(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.

Note: Means to achieve appropriate anchorage may
be given in the National Annex.
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6.6.4.2 lNpocpHacmurnu 3 pebpamu,
reprneHOUKynsspPHUMU 00 OrMopHUX barok

(1) Mpu 3abe3neyeHHi BMKOHAHHA YMOB, HaBe-
aeHux y (2) i (3), pospaxyHKOBMI OMip 3CyBY
NOBMHEH NPUINMATUCh K OMip Y CYLiNbHINA NAWTI,
obuncneHnn, sk HaBefeHo y 6.6.3.1 (3a BUHAT-
KOM YMOBMU, L0 f, NOBUHHa CTaHOBUTU He BinbLue
HiX 450 H/MM?), NOMHOXEHUIN Ha MOHWXyBarb-
HUI KoediLieHT K; , L0 BU3HAYAETLCA 3a HACTyM-
HUM BMPa30oM:

k¢

A€ N, — KiNbKiCTb NOMepeYHnX CTPUXKHIB Y OOHOMY
pebpi Ha nepepisi Ganku, WO He nepeBuLLye 2
3a po3paxyHKOM, a iHLWi CMMBOMM MoOKa3aHi Ha
pUcyHky 6.13.

bﬂ

1/2h,

0,7 by

by

6.6.4.2 Sheeting with ribs transverse to the
supporting beams

(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,

calculated as given by 6.6.3.1 (except that f,
should not be taken as greater than 450 N/mm?)
multiplied by the reduction factor k; given by:

hso —1}, (6.23)

hp

where: n, 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.

| b

| |
L J

PucyHok 6.13 — banka 3 npodinboBaHnM cTaneBumM HacTUIOM nonepek danku
Figure 6.13 — Beam with profiled steel sheeting transverse to the beam

(2) KoediuieHT k; He NOBUHEH NpUAMaTUCL Birnb-
UMM HiXK BignoBigHe 3Ha4YeHHSA kt‘max, HaBegeHe
y Tabnuui 6.2.

(2) The factor k; should not be taken greater than
the appropriate value k; max given in Table 6.2.

Tabnuusa 6.2 — BepxHi MeXi K max ANS KOeiLieHTa 3HWKEHHS K

Table 6.2

— Upper limits k; max for the reduction factor k;

KinbKicTb CTpMKHEBUX
nonepeyYHnx 3'egHaHb
Ha pebpo
Number of stud
connectors per rib

Thickness t
of sheet (mm)

CTtpwxHi giameTpom He Ginble| MpodHacTnn 3 oTBOpamu Ta
ToBwwuHa t nucta,| Hixx 20 MM, 3BaptoBaHi Yepes
MM cTtanesui npodHacTun
Studs not exceeding 20 mm in| Profiled sheeting with holes
diameter and welded through | and studs 19 mm or 22 mm

nonepeYHnMmM CTPUXKHSIMN
diameTtpom 19 mm abo 22 mm

profiled steel sheeting in diameter
<1,0 0,85 0,75
n.=1
>1,0 1,0 0,75
<1,0 0,85 0,6
n,=2
>1,0 0,8 0,6
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(3) 3HauyeHHs k; , HaBepdeHi y (1) i (2), MOXyTb

3aCTOCOBYBaTUCH MpKn 3abe3neyeHHi yMoB, LLO:

— MOMNepeyHi CTPWXKHI po3MilleHi y pebpax Bu-
COTO hp , He BinbLwoto HixX 85 MM, i Wwnpwn-
HOI by HE MEHLLIOKO HiXK hp ;

— Mpu 3BaploBaHHi 4epe3 HacTun AdiameTtp
CTPWXHIB He nepesuLlye 20 Mu;

— NpuW BRawTyBaHHI OTBOPIB y npodHacTui
JiaMeTp CTPWXKHIB He NepeBULLyE 22 MM.

6.6.4.3 [IsosicHe HagaHMa)KeHHS 3CYy8HUX
3’€OHaHb

(1) AKwLo 3cyBHI 3’'e4HaHHSA BCTAHOBNIOKOTLCA 4151
3abe3neyeHHs cninbHOi poboTn 6anku i kKoMGi-
HOBaHOI MAWUTU, TO CMOJSTYYEHHSA CuA, AKi 4itoTb
Ha CTPWXKEeHb, MOBUHHO 3a40BOSbHATU HACTYMHY
YMOBY:

ae:
F;— po3paxyHKoBa No3[10BXHS cuna, CrpuymHeHa
KOMOGiHOBaHOI0 Aieto y 6anu;

F;— po3paxyHkoBa nornepeyHa cuna, crpuymHeHa
KOMOGiHOBaHOI0 i€t y nnuTi (po3gin 9);

P rg 1 Pirg — BIAMOBIAHO pO3paxyHKOBi ornopw
Ha 3CYB CTPWKHS.

6.6.5 KoHncmpyroeaHHs1 3Cy8HuUX 3’€OHaHb
ma ensiue UKOHaHHS

6.6.5.1 Onip siOpusy(po3wapysaHHo)

(1) MrowwmHa 3’€QHYBanNbHOIO ernemMeHTa, SKWN
cnpuriMae 3ycunns Bigpuvey (Hanpuknag, HWXKHS
CTOPOHA rOfIOBKN CTPWMXKHSA), MOBMHHA BMCTYNaTh
He MeHLWe HiX Ha 30 MM Yy YNCTOTI HaZ HWXHBOK
apmMartypoto (pucyHok 6.14).

6.6.5.2 3axucHul wap ma 6emoHy8aHHs

y criopydax
(1)P  KoHcTpytoBaHHS1 3CyBHUX 3’€QHaHb, SKi
crnpunmaroTb 3ycunns 3cyBy, NOBMHHO 3abea3ne-
YyBaTU MOXIIMBICTb HaNeXHUM YMHOM YLLiNbHIO-
BaTy 6€TOH HaBKOMO OCHOBW 3’€4HAHHSI.
(2) Axwio 3Bepxy 3'€gHaAHHA BUMAraeTbCs 3axmc-
HWUIA Wap, TO BiH MOBUHEH ByTHU:
a) He MeHLLe Hix 20 mm abo
b) 3rigHo 3 pekomeHgauismmn EN 1992-1-1, Tab-
nua 4.4 ong crtanesBoi apMaTypu MEHLIe HiX
5 MM, y 3anexHOCTi, dKka i3 BenuyuH binbLua.
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(3) The values for k; given by (1) and (2) are ap-

plicable provided that:

— the studs are placed in ribs with a height h, not
greater than 85 mm and a width by not less
than h, and

— for through deck welding, the diameter of the
studs is not greater than 20 mm, or

— forholes provided in the sheeting, the diameter
of the studs is not greater than 22 mm.

6.6.4.3 Biaxial loading of shear connectors

(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:

—t <9, (6.24)

where:

F, is the design longitudinal force caused by com-
posite action in the beam;

Fy is the design transverse force caused by com-
posite action in the slab, see Section 9;

P, rg and P;gy are the corresponding design
shear resistances of the stud.

6.6.5 Detailing of the shear connection and
influence of execution

6.6.5.1 Resistance to separation

(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 Cover and concreting for buildings

(1)P The detailing of shear connectors shall be
such that concrete can be adequately compacted
around the base of the connector.

(2) If cover over the connector is required, the
nominal cover should be:

a) not less than 20 mm, or

b) as recommended by EN 1992-1-1, Table 4.4
for reinforcing steel, less 5 mm, whichever is the
greater.
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(3) AKwo 3axucHUM Wwap He BUMAraeTbCcs, TO
BepXx 3’€AHaHHA MOxe 36iratucs 3 noBepxHer
GEeToHY MnTHN.

(4) CryniHb Ta nNOCMIAOBHICTb GETOHYBaHHS
NOBWHHI ByTK Takumu, Wob fospisatounii 6eToH
He MOLUKOMAXXyBaBCHA BHACIiAOK OOMEXEHOI KOM-
6iHoBaHOI poboTu, WO BiabyBaeTbca npu ae-
dopmauii ctanesmx 6Ganok npu nocnigoBHOMY
BMKOHaHHI 6eToHyBaHHSA. [le TinNbku MOXMMBO,
Jedopmadii 40 3CyBHUX 3’€AHaHb HE MOBWUHHI
npuknagaTncb Ao HabyTtta 6eToHOM uUMniHapPWY-
HOT MiLHOCTI WoHaimMeHLwe 20 H/MMmZ2.

6.6.5.3 Micuese apmysaHHs1 y nnumax

(1) Y micusax npunsaraHHs 3CyBHOroO 3’'€4HaHHSA 0O
MO340BXHbBOI rpaHi 6eTOHHOI NNUTK nonepevHa
apmMartypa, L0 BCTAHOBMOETLCA 3rigHO 3 6.6.6,
MOBMHHA TMOBHICTIO 3aaHKepPOBYBATUCb  MiX
rPaHHIO NANTK Ta NPUNErnMm pagom 3’ eqHaHb.

(2) Ons 3anobiraHHA NO340BXHLOMY PO3TPICKY-
BaHHI0 GETOHY NOMULb, CMPUYNHEHOMY 3CYBHUMU
3'egHaHHAMM, KON BiACTaHb Bif rpaHi 6eToHHOI
nonuui Ao oci HanGnMXX4oro psay 3CyBHUX 3'€d-
HaHb CTaHOBUTb MeHLe Hik 300 MM, HeobXigHO
3aCTOCOBYBATM HACTYMHI A04ATKOBI PEKOMEH-
nauit:

a) nonepeyHa apmartypa MoBMHHa [OMOBHIOBA-
TMcb U-nogibHMmMm CTpUKHAMM, LLO BCTAHOBIIO-
FOTbCS HABKOSO 3CYBHUX 3'€QHaHb;

b) akwo gns 3cyBHMX 3’€AHaHb BUKOPUCTOBYHOTb-
CHA CTPWKHI 3 rorioBkaMu, TO BiACTaHb Bif, rpaHi
OETOHHOT Monuui A0 OCi HAMBNMXKXYOro CTPUXKHS
noBuMHHa ByTM He MeHLle Hix 6d, ge d — HoMmi-
HanbHUA AiaMmeTp CTpWKHSA, a U-nofibHi CTprxkHI
NOBWHHI MaTu giaMeTp He MeHLue Hixx 0,54;

¢) U-noaibHi cTpuKHi NOBUHHI po3TalloByBaTUCh
AKOMOra HuX4de A0 MiHiManbHO MOXIMBOroO 3a-
XWCHOTO LWapy.

(3)P Ha kiHui KoHconi HeobxigHO 3abe3nedyBaTu
BigNoBigHe apMyBaHHsS ANd nepegadi 3ycunb Big
3CYBHUX 3’€QHaHb Ha NO3O0BXHI0 apmaTypy.

6.6.5.4 IHwi sudu 8ymis, OKpiM cghopmos8aHUX
cmaresumu rpoghHacmunamu

(1) Axwo BNAWTOBYOTLCA BYTU MiX CTaneBum
npocinem i HWKHBOK MOBEPXHE BETOHY MANTH,
CTOPOHW BYTIB MOBMWHHI Mponaratv 3a Mexamu
niHii, NnpoBegeHoT nig Kytom 45° Big 30BHILHLOT
rpaHi CTpuxHS (pUCyHOK 6.14).

(3) If cover is not required the top of the connector
may be flush with the upper surface of the con-
crete slab.

(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/mm?2.

6.6.5.3 Local reinforcement in the slab

(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) 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:

a) transverse reinforcement should be supplied
by U-bars passing around the shear connectors,

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

c) the U-bars should be placed as low as possible
while still providing sufficient bottom cover.

(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 Haunches other than formed by profiled
steel sheeting

(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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PucyHok 6.14 — KoHCcTpytoBaHHSA
Figure 6.14 — Detailing

(2) MiHimanbHWiA 3axmMcHUI Wwap 6eToHy Big Oo-
KOBOI rpaHi ByTa A0 CTPWXKHSI MOBMHEH OyTn He
MeHLUe HiX 50 MMm.

(3) HeobxigHi nonepeyHi CTpuKHi BIANOBIAHO A0
BUMOr 6.6.6 NOBMHHI BCTAHOBMIOBATUCb Y ByTaxX
HWk4Ye He MeHwe Hixx 40 MM Big noBepxHi 3'ea-
HaHb, L0 CNpUAMaloTb 3yCUnns Bigpuay.

6.6.5.5 Kpok 3cysHUX cmpuUXXHie

(1)P Akwo y po3paxyHKy MNpunycKaeTbCH, Lo
CTiKicTb cTanesoro abo 3anizobeToHHOro ene-
MeHTa 3abe3nevyeTbes 3’ €AHaHHAM MiXK HUMU, TO
KPOK 3CYyBHUX 3'€QHaHb NOBUHEH OYTM 0OCTATHLO
TOYHMM, W06 LS yMOBa BUKOHYBanach.

(2) Axwo BBaxaeTbCs, WO CTMCHyTa cTarnesa
nonuusa BHacnigOK CTBOPEHHS B'A3€M 3CYBHUMM
3'egHaHHAMM cTae knacy 1 abo 2 3aMiCTb HMX-
4yoro Kracy, TO BiACTaHb MK LleHTpamMu 3CYyBHUX
3d'eQHaHb y HanpsaAmi Aii CTUCKY He MOoBWMHHA
nepeBu1LLYBaTU HACTYMHUX 3HAYEHb:

— SKWO NNuUTa Mae KOHTaKT MO BCiA OOBXWHI

(Hanpwvknag, cyuinbHa nnuta): 224 ,/235/ 1, ;

— SKLWO NSMTa Mae KOHTAKT He MO BCil AOBXUHI
(Hanpuknag, nnuTa 3 pedbpamu nonepek Gan-

kn): 15t /235 /1,

ne:
tr— TOBLLMHA NONWL;
fy— HOMiHanbHUIM ONip TEKYYOCTi NONunLi, H/Mm2.,

Okpim TOro, BiACTaHb Y YUCTOTI Mi>K FPaHHIO CTU-
CHYTOI Monuui 40 HaNBRMXKYOT NiHiT 3CyBHUX 3'€a-
HaHb He NOBMHHa nepeswLlyBaTtn 9ty /235 /1, .

(3) Y OypiBnax makcMmarnbHa BigCcTaHb Yy Mo3-
OOBXHBOMY HanpsMKy 3CyBHMX 3'€QHaHb He
MOBWHHA MepeBuLlyBaTK Oinblie HiX y 6 pasis
3aranbHy TOBLUMHY NAnTKn, abo 800 mm.

74

(2) The nominal concrete cover from the side of
the haunch to the connector should be not less
than 50 mm.

(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 Spacing of connectors

(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) 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:

— where the slab is in contact over the full length

(e.g. solid slab): 22¢¢ /235 /1, ;

— where the slab is not in contact over the full
length (e.g. slab with ribs transverse to the

beam): 15t /235 /f,,

where:

ty is the thickness of the flange;

f, is the nominal yield strength of the flange in
N/mm?.

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 9t; /235 / fy.

(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 Poamipu cmanesoi nonuui

(1)P ToBwwuHa cTaneBoi nnacTuHm abo nonwi, Ao
AKOI npuBapeHuin 3'eqHyBanbHUN CTPUXEHb, MO-
BMHHa OyTV OOCTATHBLOK OS1 HANEXHOro 3Bapto-
BaHHS i BigNoBiOHMM 4YMHOM nepefaBaTu HaBaH-
TaXEHHS Bifl CTPWXKHS Ha NnactuHy 6e3 nokarnb-
HOro pyrHyBaHHSA Ta HaaMIpHUX aecopmain.

(2) Y 6yaisnax BiacTaHb ep MiX rpaHHIO CTPYDKHA
i rpaHHO nonuui 6anku, A0 KO BiH MpuBapto-
€TbCs (pUCYHOK 6.14), NOBMHHa ByTU He MeHLle
Hixk 20 MMm.

6.6.5.7 3’c¢0HysarsibHi CMpUXHI 3 205108KaMu

(1) 3aranbHa BUCOTa CTPUKHS MOBUHHA ByTW He
MeHLe Hixx 3d, oe d — giameTp Tina CTpUXKHS.

(2) l'onoBka NoBMHHA ByTK AiaMeTPOM HE MEHLLE
Hix 1,5d i MmaTn BUCOTY He MeHwwe Hixk 0,4d.

(3) Ons enemeHTiB, WO 3a3HalOTb PO3TAry i Npu
HaBaHTaXXEHHi BTOMW, iaMeTp CTPWIXKHS, KU NMpu-
BaplOETLCS, HE MOBWHEH MepeBuLLyBaTh BinbLue
Hi>X y 1,5 pasa TOBLUMHY MOMKLi, 32 BUHATKOM BU-
nazkis, KOnu € faHi BUNpobyBaHb Ansi BU3HAYEHHS
Ornopy BTOMI CTPWMXKHS, SIK 3CYBHOrO 3'eAHaHHs. Lis
YMOBa 3aCTOCOBYETbLCS TAKOX ANt CTPUXKHIB, pO3-
TalloBaHNX 6e3nocepeaHbO Ha CTIHKOM.

(4) Kpok CTpwKHIB y HanpsiMi 3ycunnsi 3cyBy
NMOBUHEH CTaAHOBUTUM He MeHLWe HiX 5d, a y
nonepevyHoMy HanpsiMi 4O 3yCunnga 3CyBy — He
MeHLe HiX 2,5d y cyuinbHuMx nnutax Ta 4d B
iHLLMX BUNagKax.

(5) 3a BMHATKOM BMMNAAKIB, KONU CTPWXKHI po3Ta-
WwoBaHi 6e3nocepedHbO Hag CTiHKOW, AdiameTp
CTPWXKHSI HE MOBUHEH MepeBuLLyBatn y 2,5 pasa
TOBLLUMHY Ti€l YaCTUHW, A0 SKOT BiH NPUBAPHETb-
Csl, OKpiM BUNagkiB, KONW HasiBHi AaHi BUNpoby-
BaHb OJ11 BU3HAYEHHS OMOpPYy CTPWXKHA SIK 3CYB-
HOro 3'€HaHHS.

6.6.5.8 3acmocysaHHs1 3’ €0Hy8anbHUX
CMPUXKHI8 3 20/108KaMU i3 cmariesumu
npogHacmunamu y 6ydiensx

(1) HomiHanbHa BUcOTa CTPUKHS NOBMHHA 36iNb-
LyBaTUCb HE MEHLLE HiXX Ha 2d BuLle BepXxy cTa-
NeBOro HacTuny, ae d— giaMeTp CTBOMa CTPUXKHS.

(2) MiHimanbHa wuWpuHa nasiB, WO 3anoBH0O-
t0TbCsl 6€TOHOM, MOBUHHA CTAHOBUTU HE MEHLLE
H>X 50 MM.

(3) AKWO CTPWXKHI HEMOXNUBO BCTAHOBWUTU MO
LEeHTpy nasa HacTuny, TO iX Cnig po3TawoByBaTth
nonepemiHHO 3 OBOX CTOPIH Masa no LOBXWHI
NponbLoTy.

6.6.5.6 Dimensions of the steel flange

(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) In buildings, the distance ep 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 Headed stud connectors

(1) The overall height of a stud should be not less
than 3d, where d is the diameter of the shank.

(2) The head should have a diameter of not less
than 1,5d and a depth of not less than 0,4d.

(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) 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) 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 Headed studs used with profiled steel
sheeting in buildings

(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) The minimum width of the troughs that are to
be filled with concrete should be not less than
50 mm.

(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 lMo30oexHill 3cye y 3a1i306emoHHUX
nnumax

6.6.6.1 3azaribHi MOMOXeHHs

(1)P TonepeyHa apmatypa y nnuTax NoBMHHA
poO3paxoByBaTUCh 3a FPaHWYHMM CTaHOM TakK,
wob y nepiog [ospiBaHHA GeToHy 3anobiraTtu
MOXIMBOCTI PYMHYBaHHSA Bi NO300BXHbOrO
3cyBYy ab0 NO340BXHBOIO PO3KOSOBAHHS.

(2)P Po3paxyHKOBI HanpyXeHHs1 MO340BXHbOro
3cyBy y Oyab-sIKMX MOTeHUianbHUX MNNoLMHaxX
PYMHYBaHHSA Bif MO34OBXHLOrO 3CYBY B MeXaX
NAUTU VEy HE NOBUHHI NepeBuLLyBaTN po3paxyH-
KOBOro Onopy no3goBXHbOMY 3CYBY Y MITOLLUHI,
LLO pO3rNsagaeTbes.

(3) OoexuHa nnowunHn 3cyBy b-b, Wwo nokasaHa
Ha PUCYHKY 6.15, moBWHHa npurUmaTUCb 2hg,
Mnoc AiaMeTp rofioBKM NPU OJHOMY P CTPUXK-
HEeBUX 3CYyBHUX 3’edHaHb abo (2hg, + s nnoc
AiameTp ronoBkM MpU MapHOMY po3TallyBaHHi
CTPWXKHEBUX 3CYBHUX 3'€HaHb, Ae hy, — BMUCOTa
CTPUXHS, @ S; — MOMepeYHnii KPoK MixK LieHTpamm
CTPWXHIB.

sC

6.6.6 Longitudinal shear in concrete slabs

6.6.6.1 General

(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)P The design longitudinal shear stress for any
potential surface of longitudinal shear failure
within the slab vgy shall not exceed the design
longitudinal shear strength of the shear surface
considered.

(3) The length of the shear surface b-b shown in
Figure 6.15 should be taken as equal to 2h. plus
the head diameter for a single row of stud shear
connectors or staggered stud connectors, or as
equal to (2hg, + s;) plus the head diameter for stud
shear connectors arranged in pairs, where hg, is
the height of the studs and s; is the transverse
spacing centre-to-centre of the studs.

- - |

PP
Iy sssd

Asf /Sf

Ap +A;
24,

c-C 2A,

d-d 2A,

PucyHok 6.15 — Tunosi noTeHLiarnbHi NOBEPXHi pyrNHYBaHHSA Bif, 3CyBY
Figure 6.15 — Typical potential surfaces of shear failure

(4) PospaxyHKOBUIM NO3O0BXHIN 3CyB Ha OAUHU-
L0 JOBXUHM Barnku y nnoLwmHi 3cyBy HeObXigHO
BM3Ha4aTu 3a 6.6.2 i po3rnagaTtu chifibHO 3 po3-
paxyHKOM i KOHCTPYIOBAHHSIM 3CYBHUX 3’ €QHaHb.
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(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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MoxkHa BpaxoByBaTV 3MiHY NO340OBXHBOIO 3CyBY
B MeXax WMpuHM BETOHHOI nonuui.

(5) Ona koxHOro TUMy pPO3rNAHYTOI MIOLLMHN
3CyBY PO3paxyHKOBI HaMNpy>XeHHS NO340BXHbOro
3CYBY Vg4 MOBWHHI BM3HA4YaTUCb 3@ PO3paxyH-
KOBWM NO30BXHiM 3CYBOM Ha OOUHULIIO JOBXNHN
Gankn 3 ypaxyBaHHSIM KiJTbKOCTi MIOLLMH 3CYBY i
OOBXWHW MIOLWUHN 3CYyBY.

6.6.6.2 Po3paxyHkosud orip no3008>XKHbOMY 3Cy8y

(1) PospaxyHkoBa MiUHIiCTb Ha 3cyB OGETOHHOI
nonuui (nNnowwmHa 3cyBy a-a, WO MokasaHa Ha
puUcyHky 6.15) noBWHHa BM3HaAYaTUCb 3rigHO 3
EN 1992-1-1, 6.2.4.

(2) 3a BigcyTHOCTI BinbLU TOYHUX OOYUCTIEHD PO3-
paxyHKOBa MiLHICTb Ha 3CyB Y ByAb-SAKi NIOLWWHI
noTeHLUianbHOro pywHyBaHHS Bi4 3CyBY MNONULi
abo ByTta moxe Bu3Hadatucb 3a EN 1992-1-1,
6.3.4(4). Onsa nnowmHW 3CyBYy, LLIO OXOMI0E
CTPWXHI (Hanpuknag, nnowmHa 3cyBy b-b Ha pu-
CYHKy 6.15), BenuumHy h; HeobxigHO npurumaTy
TaKOH0, LLIO JOPIBHIOE MIOLLUHI 3CYyBY.

(3) Poboya nonepeyHa apmaTypa Ha OOMHULIO
noBxuHn Age /s y EN 1992-1-1 noBuHHa npuii-
MaTWCb, K MOKa3aHo Ha PUCYHKY 6.15, ne Ay, A;i
App — NNOLWI apmMaTypu Ha OAMHULID [OBXUHU
0anku, sika 3aaHkepoBaHa 3rigHo 3 EN 1992-1-1,
8.4 ons No3noBXHLOI apMaTypu.

(4) Y pasi 3actocyBaHHs koMOiHaLii 36ipHUX | MO-
HOMNITHMX eneMeHTIB onip No340BXHbOMY 3CyBY
NOBMHEH BM3Ha4yaTucb 3rigHo 3 EN 1992-1-1,
6.2.5.

6.6.6.3 MiHimanbHa nonepeyHa apmamypa

(1) MiHimansHa nnowia apmatypu NoBMHHA BU-
3HavaTtuch 3rigHo 3 EN 1992-1-1, 9.2.2(5) i3 3a-
CTOCYyBaHHSAM BMpasiB, WO BiANoOBigalTb none-
peYHin apmaTypi.

6.6.6.4 [1o3006xHili 3cys i nornepeyHa
apmamypa y 6arnkax criopyd

(1) AKwWo BMKOPUCTOBYIOTLCA CTanesi NPodinbo-
BaHi HacTUnu i nfowmHa 3CyBy NPOXOAUTb MO
BUCOTI MAMTK (Hanpuknag, niowuHa 3cyBy a-a
Ha PUCYHKy 6.16), 3a po3mip h; MOBMHHHA NPUA-
MaTUCb TOBLUMHA BETOHY BULLE HACTUy.

(2) Axwo cTanesuin nNpodHACTUIT BCTAHOBIO-
€TbCA nonepek 6Gankui, a po3paxyHKOBMIW onip
CTPWXKHSI BUBHAYAETLCH 3 BUKOPUCTaAHHAM Koedi-
Li€HTa 3HWKEHHSA Kk, 3riaHo 3 6.6.4.2, TO NnowuHy
3cyBy Tuny b-b Ha pucyHky 6.16 MOXHa He po3-
rnagaTtu.

Account may be taken of the variation of longitudi-
nal shear across the width of the concrete flange.

(5) For each type of shear surface considered, the
design longitudinal shear stress vgy 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 Design resistance to longitudinal shear

(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) 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 h; should be taken as the length of the
shear surface.

(3) The effective transverse reinforcement per
unit length, Ags / s¢gin EN 1992-1-1, should be as
shown in Figure 6.15, in which A,, A;and A,;, are
areas of reinforcement per unit length of beam an-
chored in accordance with EN 1992-1-1, 8.4 for
longitudinal reinforcement.

(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 Minimum transverse reinforcement

(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 Longitudinal shear and transverse
reinforcement in beams for buildings

(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 h should be taken as the thick-
ness of the concrete above the sheeting.

(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 k; as givenin 6.6.4.2, itis not nec-
essary to consider shear surfaces of type b-b in
Figure 6.16.
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(3) Ons noBepxHi Tuny c-c Ha pucyHky 6.16
BMCOTa HacTuiy He BKMoYaetbea y hy, 3a BU-
HATKOM BMMAAKiB, KOMW Taka MOXMIUBICTb nifa-
TBEpAXeHa BUNPOOyBaHHAMMN.

(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 h;.

'I'TyMpne Agr | s¢
a-a A;
b-b 2A,
c-C 2A;
d-d At +Ap

PucyHok 6.16 — Tunosi noTeHUianbHi NOBEPXHi pyrNHYBaHHSA Big 3CyBY MpW 3aCTOCYBaHHI
cTaneBoro npocHacTuny
Figure 6.16 — Typical potential surfaces of shear failure where profiled steel sheeting is used

(4) Axkwo npodHacTun i3 MexaHiyHMM abo 34en-
NeHHsIM Ha TepTi Ta pebpamn nonepek Banku €
HEepoO3pi3HNM Ha BEPXHIi Nonuui cTanesoi 6anku,
TO MOXHa BpaxoByBaTW iX BHECOK Y nornepeyHe
apMyBaHHS Ha MAOLUMHI 3CyBY TUMY a-a LUNSAXOM
3amiHv Bupasy (6.21) y EN 1992-1-1, 6.2.4(4) Ha:

(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:

(ASf fyd /Sf ) +Ape fyp,d > VEq hf / coto s (625)
ae: where:
Ape — TpuBEAeHa nrolla nepepisy CTanesoro Apeis the effective cross-sectional area of the pro-

NPogHACTUIY Ha OAMHULIIO OOBXUHM Barnku, AuB.
9.7.2(3); ona HacTunis 3 oTBOpamMu HeobXiaHO
BUKOPUCTOBYBATU MIIOLLY HETTO;

fyp o — PO3paxyHKOBUI OMip TEKY4OCTi.

(5) Axwo craneBun npodHacTun 3 pebpamu
nonepek Gankm € Hepo3pi3HUM Yy Mexax Bepxy
nonuui cranesoi Gankm, a CTPWXKHI 3CYyBHUX
3'egHaHb npuBapeHi oo 6ankm GesnocepeaHbO
Yepes cTanesuit npodHacTUN, BennuinHy A, f,,
y Bupasi (6.25) HeobxigHO 3aMiHUTK Ha:

P
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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,q is its design yield strength.

(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, theterm A . 1,
in expression (6.25) should be replaced by:

pb,Rd/s ane (bUt) < Ape fyp,d! (626)
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ae:
Pob,Rrg — PO3PaxXyHKOBWIA ONIp CTPVXHS 3 rONoB-
KO0, NPMBAPEHOro Yepes HacTun 3rigHo 3 9.7.4;

S — MO3A0BXHIN KPOK MiXK LLlEHTPaMM CTPWKHIB, SIKi
AitoTb SIK aHKepu Y HacTunax.

(6) Ons crtaneBux npodHacTumiB BUMOMM CTO-
COBHO MiHiMarbHOrO apMyBaHHA MOB’A3aHi 3
nnoweto 6eTOHy BULLE HACTUAY.

6.7 KombiHOoBaHi KONOHM Ta KOMOiHOBaHi
CTUCHYTI enieMeHTun

6.7.1 3acanbHi Nos10)XeHHSs

(1)P Le nonoxeHHs 3aCTOCOBYETLCA A5 MPOEK-
TyBaHHS KOMOIHOBaAHMX KOSIOH i KOMOGiHOBaHMX
CTUCHYTUX eNneMeHTIB 3 nepepizamu i3 MOHOMIT-
HOro 0eTOHy, 4aCTKOBO 3a6EeTOHOBAHMX NeEPepI3iB
Ta 3anoBHeHUX GeTOHOM KBagpaTHUX i Kpyrnux
Tpy6 (pncyHok 6.17).

where:
Popra is the design bearing resistance of a
headed stud welded through the sheet according

t0 9.7.4;

s is the longitudinal spacing centre-to-centre of
the studs effective in anchoring the sheeting.

(6) With profiled steel sheeting, the requirement
for minimum reinforcement relates to the area of
concrete above the sheeting.

6.7 Composite columns and composite
compression members

6.7.1 General

(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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PucyHok 6.17 — Tunosi nepepi3n KOMBIHOBaHMX KOJOH i MO3HaKu
Figure 6.17 — Typical cross-sections of composite columns and notation
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(2)P Lle nonoxeHHs1 3aCTOCOBYETLCA AN KOMOH
i KOMBIHOBaHUX CTUCHYTUX enemeHTiB 3i cTani
knacie S235...S460 Ta 3BM4aliHOro OeToHy kna-
ciB C20/25...C50/60.

(3) Lle nonoxxeHHs 3aCTOCOBYETLCS A151 OKPEMUX
KOMOH i KOMGIHOBaHMUX CTUCHYTUX €MEeMEHTIB Y
KapKaCHUX KOHCTPYKUIAX, iHLWi erNeMeHTN SKux €
abo kombiHoOBaHMMK, abo cTaneBuUMU.

(4) KoepiuieHT BHeCKy cTani NOBMHEH 3a40BOSTb-
HSITU HACTYMHY YMOBY:

(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) 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) The steel contribution ratio 5 should fulfil the
following condition:

0,2< 38 <0,9, (6,27)

he: 3 — BM3HayaeTbca y 6.7.3.3(1).

(5) KomGiHoBaHi KOnoHM abo CTUCHYTI eneMeHTn
Oyab-sIKOro NonepeYHoro nepepisy NOBMHHI Nepe-
BipATMCb Ha:

— MiUHiCTb enemeHTa 3rigHo 3 6.7.2 abo 6.7.3;

— MicueBy BTpaTty cTikocTi 3rigHo 3 (8) i (9)
HUXKYE;
— MpuWKNagaHHs HaBaHTaXeHb 3rigHo 3 6.7.4.2;

— MIUHICTb Ha 3CyB Mix cTaneBMMmn Ta GETOH-
HMUMW CKNagoBMMK 3rigHo 3 6.7.4.3.

(6) HapatoTbcst ABa METOAM PO3PAXYHKY:

— 3aranbHui meTon y 6.7.2 ons enemeHTiB i3
HECMMETPUYHUMM | HEPIBHOMIPHMMW NMonepey-
HUMK Nepepi3aMu No LOBXMWHI KONMOHW;

— crpoweHun metoq y 6.7.3 Ana enemeHTiB 3
NoABINHO CUMETPUYHUMM | PIBHOMIPHMMU MO-
nepeyYHnMn nepepizamm rno AOBXKUHI KOFIOHMN.

(7) Onsa komMBiHOBaHMX CTUCHYTUX eneMeHTIB, Ha
AKi 4it0Tb 3rMHanNbHi MOMEHTU | HOpMarbHi 3ycurn-
NS, CNPUYUHEH] HE3aNEXHNUMU OiaMU, KoedilieHT
Gesnekn yg ANS LUX 30BHILLHIX CUN, SKUA Npu-
BOANTb A0 36ifbLUEHHS OMOpY, MOBUMHEH 3HMXY-
BaTucb Ha 20 %.

(8)P Bnnue MoxnuBoi nokanbHOI BTpaTh CTin-
KOCTi cTanesoro npodinto Ha onip NOBUHEH Bpa-
XOBYBATUCh Y PO3PaXYHKY.

(9) BnnuBamu MOXnMBOI NOKarnbHOI BTPATK CTiln-
KOCTi MOXHa 3HexTyBaTW AMfS CTaneBoro npo-
into, NOBHICTIO 3anNoBHEHOro 6GeTOHOM 3rigHO 3
6.7.5.1(2), a Ansa iHWWX TMNIB NonepeyHmx nepe-
pi3iB — Npu 3abe3nedeHHi yMOBU, LLIO MaKCUMarbHi
3Ha4eHHs B Tabnuui 6.3 He NepeBuLLYIOTLCS.
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where: § is defined in 6.7.3.3(1).

(5) Composite columns or compression members
of any cross-section should be checked for:

— resistance of the member in accordance with
6.7.2 or 6.7.3,

— resistance to local buckling in accordance with
(8) and (9) below,

— introduction of loads in accordance with
6.7.4.2 and

— resistance to shear between steel and con-
crete elements in accordance with 6.7.4.3.

(6) Two methods of design are given:

— 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

— a simplified method in 6.7.3 for members of
doubly symmetrical and uniform cross section
over the member length.

(7) For composite compression members sub-
jected to bending moments and normal forces
resulting from independent actions, the partial
factor yg for those internal forces that lead to an
increase of resistance should be reduced by
20 %.

(8)P The influence of local buckling of the steel
section on the resistance shall be considered in
design.

(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.


arymarenko
Прямоугольник


Ta6nuus 6.3 — MakcumanbHi sHaueHHa d /£, h /tib / t; npu f, , Himm®

Table 6.3 — Maximum valuesd /t,h/tand b /t; with f, in N/mm?
MonepeyHnii nepepis max(d / t), max(h / t) i (and)
Cross-section max(b / t)
-
Kpyrna tpy6a max(d /t) =90- 235
Circular hollow steel sections fy

MpsamokyTHa Tpyba
Rectangular hollow steel sec-
tions

max(h /t) =52 - /@
fy

[iBoTaBp 3 4aCTKOBVM
GeToHyBaHHAM nepepisy
Partially encased I-sections

—
|

max(b / tf) = 44 - 235
fy

6.7.2 3azanbHuli Memod po3paxyHKy

(1)P Po3paxyHOK CTiKOCTi KOHCTPYKLii NOBUHEH
BpaxoByBaTu BMIMBW APYroro Nopsaky, BKIHOYHO
3 NOYaTKOBUMM HaMPYXXEHHAMW, reOMeTPUYHUMMU
HETOYHOCTSIMU, MiCLLEBOI BTPATO CTINKOCTI, TPi-
LWMHamMKM y 6eTOHi, MOB3YyYiCTIO i ycaakor 6eToHy
i TEKyYiCTIO KOHCTPYKUiMHOI cTani Ta apmMmatypu.
Po3paxyHok noBuHEH rapaHTyBaTu, L0 BTpata
CTiKOCTi He Oyge maTu Micue npu HanbinbLu
HECNPUATAINBOMY CMOMYYEHHI Ain Yy rpaHuyHOMY
CTaHi, He byae nepeBULLEHA MILHICTb OKPEMOrO
nonepeyHoro nepepisy npw Ail 3ruHy, No3goBx-
HbOI CUNK | 3CyBY.

(2)P Bnnuem gpyroro nopsiaky MOBWHHI Bpaxo-
ByBaTUCb Yy OyAb-gKOMy Hanpsmi, Ae MOXnvBee
HaCTaHHSA PYyNHYBaHHSA, SKLLIO BOHW CYTTEBO BMIKX-
BalOTb Ha CTiMKICTb KOHCTPYKLT.

(3)P BHyTpiLHi 3ycunnsa NoBUHHI BU3HAYaTUCH i3
3aCTOCYBaHHSM NPY>XHO-NNACTUYHOrO nigxoay.

6.7.2 General method of design

(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)P Second-order effects shall be considered in
any direction in which failure might occur, if they
affect the structural stability significantly.

(3)P Internal forces shall be determined by
elasto-plastic analysis.

81


arymarenko
Прямоугольник


(4) MpunyckaeTbca, WO Nepepian 3anuatnTbCa
nnockumn. MoxkHa npunyckatu MOBHY CRNbHY
poboTy [0 pyrHyBaHHA OETOHHWMX i cTaneBuXx
CKINaJoBUX efeMeHTa.

(5)P MiuHicTio 6€TOHY Ha po3TAr Cnig HEXTYBaTMW.
Bnnue niaBuULLIEHHS KOPCTKOCTI 6ETOHY MiX Tpi-
LWMHaMKU MPU PO3TArY Ha 3rvHarnbHYy >KOPCTKICTb
MO>XHa BpaxoByBaTW.

(6)P Bnnuewm ycagku i noB3y4ocTi HeoOXiaHO Bpa-
XOBYBaTW, SIKLLO BOHU MOXYTb CYTTEBO 3HWU3UTU
CTINKICTb KOHCTPYKLIT.

(7) Onsa cnpolleHHs BAAMBK YCaaKku i NOB3Yy4OCTi
MOXHa He BpaxoByBaTW, SKLLO 3POCTaHHS 3ru-
HanbHMX MOMEHTIB 3a HededOopMOBaHOK CXxe-
MO0 (NepLUOro NopsAaKy) BHAcnigok Aedopmallin
MOB3Yy4YOCTi Ta MO340BXHbOrO 3YCWUNSS, BUKMN-
KaHOro MOCTIMHMMWU HaBaHTaXXeHHSMMW, He nepe-
Buye 10 %.

(8) Mpn NpyXHO-NACTUYHOMY PO3PaXYHKY He-

00XxigHO BMKOPMCTOBYBATM HACTYMHI 3aNEXHOCTI

"Hanpy>xeHHA-aedopmauii™:

— ona 6eToHy MNpW CTUCKaHHI, 9K MOKa3aHo Yy
EN 1992-1-1, 3.1.5;

— apmartypHoi cTtani, gk HagaHo y EN 1992-1-1,
3.2.7;

— Ona  KOHCTPYKUiMHOI cTani (npodinto), K
HagaHo y EN 1993-1-1, 5.4.3(4).

(9) Ons cnpoleHHs 3aMiCTb BANUBY MNOYaTKOBMX

HanpyXeHb i reOMEeTPUYHMX HETOYHOCTEN MOXYTb

BUKOPUCTOBYBaTUCb €KBIBaNeHTHi BUMMHKU Big

HeToYHOCTEeN (HETOYHOCTI enemMeHTa) 3rigHo 3

Tabnuueto 6.5.

6.7.3 CnpouwieHuli Memod po3paxyHKy

6.7.3.1 3azanbHi nonoxeHHs i cghepa Oii

(1) Cdopepa uboOro cnpowieHoro metogy obme-
XKYETbCS €fIEMEHTaMN 3 CUMETPUYHMMU Y OBOX
HanpsiMKax i piBHOMIPHUMW NOMNepPeYHNMM nepe-
pizamMu No AOBXMHI, 3 MpOKaTHUMK, X0NogHOdOp-
MOBaHUMKM abo 3BapHMMW cTanesumu npodi-
namu. CnpoweHun meTon He 3aCTOCOBYETbCH,
SAKLWO  KOHCTPYKUIMHWA  CTaneBui KOMMOHEHT
cknagaeTbca 3 ABOX abo binblue He 3’egHaHuX
M coboto npodpinis. BigHOCHa rHyuYKiCTb A, Wo
BM3Ha4YaeTbCa 3a 6.7.3.3, noBMHHA 3a40BOJlb-
HATU HaCTyMHY YMOBY:

A
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(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)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)P Shrinkage and creep effects shall be con-
sidered if they are likely to reduce the structural
stability significantly.

(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) The following stress-strain relationships
should be used in the non-linear analysis:

— for concrete in compression as given in
EN 1992-1-1, 3.1.5;

— for reinforcing steel as given in EN 1992-1-1,
3.2.7;

— for structural steel as given in EN 1993-1-1,
5.4.3(4).

(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 Simplified method of design

6.7.3.1 General and scope

(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 A defined in
6.7.3.3 should fulfill the following condition:

(6.28)
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(2) Ona nosHicTio 3abeTOHOBaAHOro CTaneBoro
npocinto (pucyHok 6.17a) obmexeHHs Makcu-
MarbHOI TOBLLUMHM 3aXMCHOTO Lapy OeToHy, ske
MOXe BWMKOPUCTOBYBATUCb Yy pPO3paxyHKax, cTa-
HOBUTb:

(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:

maxc, =0,3h, maxc, =0,4b. (6.29)

(3) MNospoexHSA apmaTypa, sika MOXe BUKOPUCTO-
BYBATMCb Yy pO3paxyHKax, He MOBUHHA MNepeBU-
wyBaTn 6 % nnolyi 6eToHy.

(4) CniBBigHOLIEHHSI BACOTW [0 LUMPUHN KOMOIHO-
BaHOro nepepisdy NoBMHHO OyTn B Mexax 0,21 5,0.

6.7.3.2 Onip nonepeyHux rnepepisie

(1) Mnactnynnii onip ctmucky Ny ry kOoMBiHOBa-
HOro nepepidy MOBMHEH BU3HAYaTUCb LLIISAXOM
aoaaBaHHA NNacTU4YHUX OI'IOpiB KOMMOHEHT MNe-
pepisiB:

(3) The longitudinal reinforcement that may be
used in calculation should not exceed 6 % of the
concrete area.

(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 Resistance of cross sections

(1) The plastic resistance to compression N, ry
of a composite cross-section should be calculated
by adding the plastic resistances of its compo-
nents:

Npl,Rd :Aafyd +O’85Acfcd +Asfsd' (630)

Bupas (6.30) 3acTOCOBYETbLCA [0 3arnOBHEHUX
OETOHOM | 4acTKOBO 3a0ETOHOBAHWX CTaneBux
nepepisie. [Jna 3anoBHeHUx 6eTOHOM nepepisis
koediuieHT 0,85 moxHa 3amiHnTK Ha 1,0.

(2) Onip nonepeyHMx nepepisiB Npu CRiNbHIN Aji
CTUCKY Ta 3ruHy i BignoBigHa KpuBa B3aemogil
MOXYTb 064YMCOBATMCh 3@ YMOBM NPSIMOKYTHOMO
po3noginy HanpyXeHb, SIK MOKa3aHO Ha PUCYHKY
6.18, 3 ypaxyBaHHAM pO3paxyHKOBOro 3yCUIins
3cyBYy Vg4 3riaHo 3 (3). MiuHicTb 6eToHy Ha po3Tar
He BPaxoBYETbCS.

(3) MNpw BU3Ha4YEHHI KpMBOI B3aeMogii HeobxigHo
BpaxoByBaTW BMMB MOMNepevHux 3yCcunb 3CyBY
Ha onip 3rMHy i HoOpMarbHI CUAi, SKLWO 3yCUnnsg
3cyBy V, gy Y CTanesomy npodini nepesuLlye
50 % po3paxyHkoBoro onopy 3cyBy Vj,; 5 rq CTa-
nesoro npoqinto, ame. 6.2.2.2.

Akwo V, gy > 0,5V 5 Ry, TO BNAMB NOMEPEYHOTO
3CYyBY Ha onip ChinbHin Aii 3rMHy Ta CTUCKY NOBK-
HeH BpaxOBYBaTUCb LUMSIXOM 3HWXEHHSI po3pa-
XyHkoBoro onopy ctani (1-p)f,y y 30Hi 3cyBy A,
3rigHo 3 6.2.2.4(2) Ta pucyHkom 6.18. 3ycunns
3cyBy V, gy HE MOBMHHO MNepeBWLLyBaTW Onip
3CyBY cTanesoro npodinto, BU3Ha4eHUN 3rigHo 3
6.2.2. Onip 3cyBy V, g, 3ani306€TOHHOI YaCTUHU
noBuvHeH nepesipATUCb 3rigHo 3 EN 1992-1-1,
6.2.

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) 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 V¢,
in accordance with (3). The tensile strength of the
concrete should be neglected.

(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 V,, g, on the steel section
exceeds 50 % of the design shear resistance

Vi,a,ra Of the steel section, see 6.2.2.2.

Where V, gq > 0,5V, 5 ra» 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-p)fyg in the shear area A, in accordance with
6.2.2.4(2) and Figure 6.18. The shear force V, g4
should not exceed the resistance to shear of
the steel section determined according to 6.2.2.
The resistance to shear V, g, of the reinforced
concrete part should be verified in accordance
with EN 1992-1-1, 6.2.
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PucyHok 6.18 — KpuBa B3aemogii npu cninbHin gii CTUCKy Ta OQHOBICHOIO 3rnHY
Figure 6.18 — Interaction curve for combined compression and uniaxial bending

(4) 3a BigcyTHOCTI Oinbll TOYHOrO PO3pPaxyHKY
Vg MOXHa po3nofinat Ha Va,Ed , Wo gie Ha
KOHCTPYKLiNHWI cTanesuin npodink, Ta V, g4, WO
Jie Ha 3ani3obeToOHHNI Nepepis:

(4) Unless a more accurate analysis is used, Vg,
may be distributed into V, g, acting on the
structural steel and V, g, acting on the reinforced
concrete section by:

Mpi1,a,Rd
Vakd =Veg o, (6.31)

M1 Ra
Ve.ed =VEd —VaEd (6.32)

ae: where:
Mpiarg — MNACTUHHWUA MOMEHT BHYTPILLIHBOI Mp1arq is the plastic resistance moment of the

napu crtanesoro Npoginto;

M1 Rg — NNACTUHHUI MOMEHT BHYTPILLHBOT Napw
KOMGiHOBaHOro nepepisy.

[na cnpoleHHsas MoxXHa npuimatu, wo Vg, aie
TiNbKM Ha CTaneBU KOHCTPYKLiHMI Npodinb.

(5) Ona cnpolleHHs KpvBy B3aemofii MOXHa
3aMiHUTX MNoMiroHanbHOK AiarpamMold (OCHOBHa
NiHia Ha pucyHKy 6.19). Ha pucyHky 6.19 y sKocTi
npuknagy nokasaHo pOo3nOoAin MnacTUYHUX Ha-
npy>XeHb AN MOBHICTIO 3arnOBHEHOro 6eTOHOM
nepepidy Ansi To4ok A...D. Cuna N, g4 NOBUHHA
npunmatuck sK0,85f.4 A, Ana 6eToHHOro 3anos-
HEHHS1 Ta YaCTKOBO 3anoBHeHWx 6eToHOM nepe-
pi3iB, AnB pucyHok 6.17, (a)...(c), i Ak f,y A, Ans
MOBHICTIO 3anoBHEHMX BETOHOM nepepisiB (pucy-
HOK 6.17, (d)...(f)).

(6) Ansa nepepisiB i3 kpyrnmx TpyO, 3anOBHEHUX
GEeTOHOM, MOXHa BpaxoByBaTU NiABULLLEHHSA MiLl-
HOCTi GeTOHy, cnpuynHeHe edeKkToM obonmu,
npw 3abe3neveHHi yMoBW, L0 BiAHOCHA rHYYKiCTb
A, BM3HaAYeHa y 6.7.3.3, He nepesuwye 0,5, a

e/d<0,1, oe e — eKCLEeHTPUCUTET HaBaHTa-
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steel section and

M1 rg is the plastic resistance moment of the
composite section.

For simplification Vgy; may be assumed to act
on the structural steel section alone.

(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.N,,, gy
should be taken as 0,85f,4 A, for concrete en-
cased and partially concrete encased sections,
see Figures 6.17, (a)...(c), and as f,4 A, for con-
crete filled sections, see Figures 6.17, (d)...(f).

(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 A 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 Mgy / Ngy and d
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PucyHok 6.19 — CnpoLlleHa kpvBa B3aeMOZii Ta BigNoBigHUI po3Mno4in HanpyxeHb
Figure 6.19 — Simplified interaction curve and corresponding stress distributions

XKEHHA, BU3HaYeHun Ak Mgy / Ngy, a d — 30B-
HiLWHIM giameTp kornoHu. MnactnyHum onip npu
CTUCKY MOXXHa BU3HA4MTK 3a BUPa30oM:

t 1
Npi.Rd =MaAafyg +Acfcq (1"‘710 dny"‘Asfsd,

ae: t — ToBLWMHA CTiHKM cTanesoi Tpyou.

Ona enemeHTiB 3 € = 0 3HAYEHHSI N4 =M, Ta
Ne = Neo BU3HAYAKOTLCS 3@ HaCTyMHUMU BUpa-
3amMmu:

Nao =0,25(3+21), ane (but ) < 1,0,

Neo =4,9-18,5% +17 42, ane (but ) > 0,

[na enemeHTiB NpW CRiNbHIN Ail CTUCKY Ta 3rNHY 3
O<e/d <0,1 3Ha4eHHA N, i N, NOBWHHI BU3Ha-
Yatuce 3 (6.36) Ta (6.37), Ae N4 | Ngo — BU3Ha-
yatoTbes 3a (6.34) Ta (6.35):

Na =MNao +(1-M4z0)(10e/d),

Ne =MNgo +(1-10e/d),

MNpn e/d>0,1 n, =1,0 Ta n, =0.

is the external diameter of the column. The plastic
resistance to compression may then be calcu-
lated from the following expression:

(6.33)
ck

where: t is the wall thickness of the steel tube.

For members with e = 0 the values n, = n,, and
Ne = Neo are given by the following expressions:

(6.34)
(6.35)

For members in combined compression and ben-
ding with O<e/d <0,1, the values n, and n,
should be determined from (6.36) and (6.37),
where 1 4, and n,, are given by (6.34) and (6.35):

(6.36)
(6.37)

For e/d>0,1,n,=1,0 and n, =0.
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6.7.3.3 ®akmuyHa 32uHasibHa XX0pCMKiCmb,
KoeiuieHm 8HecKy cmarni ma 8i0HOCHa
2HY4Kicmb

(1) KoedpiuieHT BHecKy cTani & BU3Ha4aeTbCS SAK:

A f
6=ayd

6.7.3.3 Effective flexural stiffness, steel con-
tribution ratio and relative slenderness

(1) The steel contribution ratio § is defined as:

, (6.38)

Npi.rd

Ae: Ny rg — NNacTM4HU onip CTUCKY, BU3Ha-
YyeHun y 6.7.3.2(1).

(2) BigHocHa rHy4KiCTb ANS NAOLWMHN 3rUHY, 9Ka
pPO3rNsagaeTbCsl, BUPAXaeTbCa Yepes:

A=

ae:

Npi,rk — HOpPMaTUBHE 3Ha4eHHsI MNacTUYHOro
0onopy CTUCKaHHIO, BM3HadeHe 3a (6.30), akwo
3aMiCTb pPO3pPaxyHKOBUX OMOpPIB BMKOPUCTOBY-
I0TbCS HOPMATUBHI 3HaYEHHS;

N, — npyXHa KpuUTW4Ha HopmarnbHa cuna ans
BiANOBIgHOI OpPMU BTpPATU CTIMKOCTI, BU3Ha4YeHa
npu OaKTUYHIN 3rrHanbHiA XopcTKoCTi (El)qf ,
obuncneHin srigHo 3 (3) i (4).

(3) Ana BU3HAYEHHSI BIAHOCHOT KOPCTKOCTI A Ta
MPYXHOI KpUTUYHOI cunm N, HOpMaTuBHE 3Ha-
YeHHS1 (PaKTUYHOI 3rMHanbHOI XOPCTKOCTI (El)gs
nornepeyHoro nepepisy KoMOGIHOBAHOI KOJTOHM
NMOBUHHO BM3Ha4YaTUCb 3@ BUPa3OM:

N1 Rk

where: N, rq is the plastic resistance to com-
pression defined in 6.7.3.2(1).

(2) The relative slenderness A for the plane of
bending being considered is given by:

: (6.39)

where:

Npiri 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;

N, is the elastic critical normal force for the rele-
vant buckling mode, calculated with the effective
flexural stiffness (El )¢ determined in accordance
with (3) and (4).

(3) For the determination of the relative slender-
ness A and the elastic critical force N, , the char-
acteristic value of the effective flexural stiffness
(Eless of a cross section of a composite column
should be calculated from:

(ENeff =E 13 +Egls +Kg Egmy 1, (6.40)

ae:
K, — nonpaBoYHUi KOEMILIEHT, LLIO NPUIMAETLCA

0,6;
I, , I, Ta I — BiANOBIAHO MOMEHTH iHepLji oL
KOHCTPYKLINHOro cTaneeoro npoqinto, 6e TOHHOro
nepepisdy 6e3 TpilnH Ta apMmaTypu AN NAoWmHU

3rnMHy, AKa po3rnAagacTbCA.

(4) HeobxigHo BpaxoByBaTh BMNIMBU LOBroTpwu-
Banux edekTiB Ha aKTUYHY NPYXHY 3rvHarnbHy
XOpCTKiCTb. Moaynb npyxHocTi 6eToHy E,,
HeobOXigHO 3HWXKYyBaTU Ha BENUYUHY Ecyeff BiO-
MOBIAHO 4O HACTYMHOro BMpasy:

where:

K, is a correction factor that should be taken as
0,6;

I, 1. and [ 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) Account should be taken to the influence of
long-term effects on the effective elastic flexural
stiffness. The modulus of elasticity of concrete
E., should be reduced to the value E_ .4 in ac-
cordance with the following expression:

! , (6.41)

Ec,eff = Ecm

ae:
¢ — KoedilieHT noB3y4ocTi 3rigHo 3 5.4.2.2(2);

86

1+ (NG Eq | Neg) 0t

where:
¢ is the creep coefficient according to 5.4.2.2(2);
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Ngy —3aranbHa po3paxyHkoBa HopMarsibHa cuna;
Ng gy — NoCTiliHa YacTUHa HOpMarnbHOT CUNN.

6.7.3.4 MemoOu pospaxyHKy i Hemo4yHocmi
enemeHma

(1) Mpu nepeBipui enemeHTa po3paxyHOK NOBK-
HEH I'PYHTYBATUCb Ha NiHIMHO-MPYXHOMY NiAXOAi
3 ypaxyBaHHSAM BMNMBIB OpPYroro nopsiaky (3a
AedOpPMOBaHOK CXEMOIO).

(2) MNpwn BU3HAYEHHI BHYTPILWHIX 3ycurnb po3pa-
XYHKOBI 3Ha4eHHS DakTUYHOI 3rMHarnbHOT XXOPCT-
KoCTi (El)gsr 1 CRiA BU3HAYaTU 3a HaCTynHUM
BMpPa30oM:

(EDetr 1 =Ko (Eglg +Es ls +Kg 1Ecm I

ne:
Ke i1 — MOMPaBOYHUIA KOEWMILIEHT, sKMiA Npurima-
eTbea 0,5;
K, — kanibpoBOYHMI KOediLieHT, Wo npuiima-
eTbea 0,9.
[oBroTpuBani BNAMBM MOBUHHI BpaxoBYBaTUCh

arigHo 3 6.7.3.3(4).

(3) Bnnueu gpyroro nopsigky MoxHa He Bpaxo-
BYyBaTW, AKLWLO 3acTocoByeTbes 5.2.1(3) i npyxHa
KPpUTUYHa cuna BU3HAYaeTbCsA NPU 3rvHanbHiN
XKOPCTKOCTI (El ) of 1) 3MiAHO 3 (2).

(4) BnnvB reOMeTPUYHNX | KOHCTPYKTUBHUX He-
TOYHOCTEN MOXE BpPaxoBYBaTWUCb Yepes ekBiBa-
NEHTHI reomMeTpuyYHi HeTo4yHocTi. EkBiBaneHTHI
HETOYHOCTI eNeMeHTIB AN KOMOIHOBaHUX KOMOH
HaBedeHo y Tabnumui 6.5, oe [ — 4OBXUHA KOMOHN.

(5) B mexax AOBXMHM KOSTIOHU BMAVBMK LpPYroro
nopsaky MOXyTb BPaxoBYBaTUCh LUMASIXOM MHO-
XKEHHSA HaMbINbLIOro pPo3paxyHKOBOTO MOMEHTY
nepworo nopsaky Mg, Ha KoedilieHT Kk, Lo
BM3HAYaETLCH 3a BUPA30OM:

Ng, is the total design normal force;
NG gy is the part of this normal force that is per-
manent.

6.7.3.4 Methods of analysis and member
imperfections

(1) For member verification, analysis should be
based on second-order linear elastic analysis.

(2) For the determination of the internal forces the
design value of effective flexural stiffness (El)qf
should be determined from the following expres-
sion:

(6.42)

where:

Ko, s a correction factor which should be taken
as 0,5;

K, is a calibration factor which should be taken
as 0,9.

Long-term effects should be taken into account in
accordance with 6.7.3.3 (4).

(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
(El)efr,1 in accordance with (2).

(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 [ is the column length.

(5) Within the column length, second-order ef-
fects may be allowed for by multiplying the
greatest first-order design bending moment Mg,
by a factor k given by:

k= P 1,0, (6.43)
1_NEd /Ncr,eff
ae: where:
Ncneff — KpUTUYHaA HOpMarnbHa cuna gns eigno- Ncneff is the critical normal force for the relevant

BiHOT OCi Ta BiAMNOBIAHO A0 3rMHANIbHOI )KOPCTK-
OCTi, BM3Ha4yeHol 3a 6.7.3.4(2) npu npuBeneHin
OOBXWHI, NPUAHATIN AK AOBXMHA KOJTOHU;

f — KoediuieHT ekBiBanNeHTHOro MOMEHTY 3a
Tabnuueto 6.4.

axis and corresponding to the effective flexural
stiffness given in 6.7.3.4(2), with the effective
length taken as the column length;

B is an equivalent moment factor given in Table
6.4.
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Tabnuusa 6.4 — KoedilieHTM B ANnsa BU3HAaYeHHS MOMEHTIB 3a TEOPIE0 APYroro Nopsiaky

Table 6.4 — Factors B for the determination of moments to second order theory
Entopa momeHTIB KoediuieHT B ANna MOMeHTY MpumiTkn
Moment distribution Moment factors 3 Comment
3rviHanbHi MOMEHTM NepLuoro | Mg, — MakcmManbHUiA 3ruHanbHUM
nopsiaKy Big HETOYHOCTEN MOMEHT Y MeXax JOBXUHU
,:B ernemMeHTa abo HaBaHTa- KOMnoHu 6e3 ypaxyBaHHS BNNUBIB
XeHHsA i3 nnowmHu: B=1,0. | Apyroro nopsaaky.
First-order bending moments | Mg, is the maximum bending mo-
from member imperfection or | ment within the column length ig-
lateral load: = 1,0. noring second-order effects
3
Meq KiHLEeBi MOMEHTH: Mgy ir Mgy — KiHLEBI MOMEHTH Bif,
B =0,66 + 0,44r, 3arasfibHOro po3paxyHKy nepLuoro
rMgs |ane B >0,44. nopsaky abo gpyroro nopsaky.
End moments: Mgy and r Mgy are the end
B=0,66 + 0,44r, moments from firstorder or
but § >0,44. second-order global nalysis
-1=r=t

6.7.3.5 Onip enemeHmie npu 0CbO80OMY CMUCKY

(1) EnemeHTM MOXyTb NepeBipATUCHb i3 3acTo-
CYBaHHAM pO3paxyHKy ApYroro NOpsiAKy 3rigHo 3
6.7.3.6 3 ypaxyBaHHAM HETOYHOCTEN enemMeHTa.
(2) Ona enemeHTiB Mig Ai€l0 OCbOBOro CTUCKY

PO3paxyHKoBe 3Ha4eHHsi HopmarnbHOI cunm Ngy
MOBUHHO 3aJ0BOMbHATU YMOBY:

Neg
% Npi.Rrd

ae:
Npirg — MNACTU4HWI ONip KOMGiHOBaHoOro nepe-
pi3y 3rigHo 36.7.3.2(1), ane npu fy , BA3HAQ4YeHOoro
i3 3acTtocyBaHHAM KoedilieHTa HafilnHOCTI v 1
3rigHo 3 EN 1993-1-1, 6.1(1).

¥ — NMOHWXYBarbHUA KoedilieHT Ans BigNoBigHOT
dopmn BTpatn cTirkocTi 3rigHo 3 EN 1993-1-1,
6.3.1.2 Ha OCHOBI BigNOBIAHOI BIQHOCHOI THYY-
KOCTi A .

BignosigHi KpuBi BTpaTy CTIMKOCTI Ans nonepeuy-
HUX nepepisiB KOMGIHOBAHMX KOMOH HaBeOeHO
y Tabnuui 6.5, oe pg — KoediuieHT apMyBaHHSA
Ag 1A
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<1,0,

6.7.3.5 Resistance of members in axial
compression

(1) Members may be verified using second order
analysis according to 6.7.3.6 taking into account
member imperfections.

(2) For simplification for members in axial com-
pression, the design value of the normal force Ngy4
should satisfy:

(6.44)

where:

Npira is the plastic resistance of the composite
section according to 6.7.3.2(1), but with f,
determined using the partial factor y,,1 given by
EN 1993-1-1, 6.1(1);

. 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 A .

The relevant buckling curves for cross-sections of
composite columns are given in Table 6.5, where
ps is the reinforcement ratio A / A..
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Ta6bnuusa 6.5 — Kpusi BTpaTy CTIKOCTi i HETOYHOCTI enemMeHTIB Ansi KOMOIHOBaHMX KOMOH

Table 6.5 — Buckling curves and member imperfections for composite columns
Kpusa BTpaTty| HeTo4HOCTI
- . Hanpsam sTpaTn . .
lMonepeyHnin nepepis ObmMexeHHs o L CTINKOCTI ernemeHTa
. S cTivikocTi (oci) .
Cross-section Limits . . Buckling Member
Axis of buckling . .
curve imperfection
Mepepi3 3anoBHeHNU GETOHOM y-y b L /200
Concrete encased section z-7 c L /150
y \
v
Z
[Mepepi3 YacTkOBO 3aNOBHEHUN BETOHOM y-y L /200
Partially concrete encased section 7-7 L/150
L /200
y
z
Kpyrnnin i npAMoKyTHUI nepepis i3 ps <3% Byab-skun a L /300
NMOPOXHUCTOrO cTaneBoro Npoqisnto 3%< ps <6% By ab-sikuit b L /200
Circular and rectangular hollow steel
section
Kpyrnnn i npamokyTH1n nepepis i3 Y-y b L /200
NMOPOXXHUCTOrO CTaneBoro Npodinto 3 7-7 b L /200
A00aTKOBMM [ABOTaBPOM
Circular hollow steel sections with addi-
tional I-section
Yoo
[Nepepi3 4acTKOBO 3anoOBHEHNN BETOHOM Byab-sikun b L /200
i3 NnepexpecH1x OBOTaBpIB
Partially concrete encased section with
crossed I-sections
y
z
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6.7.3.6 Onip enemeHmie npu crifibHOMY CIMUCKY
ma 00HOBICHOMY 32UHi

(1) HwxuyeHaBeoeHun Bupas, WO I'PYHTYETbCA
Ha KpMBIN B3aemofii, BU3HAYEHIN 3rigHO 3
6.7.3.2(2)-(5), NOBMHEH 3a40BONBHATUC:

Mgy

Mgy

6.7.3.6 Resistance of members in combined
compression and uniaxial bending

(1) The following expression based on the interac-
tion curve determined according to 6.7.3.2(2)-(5)
should be satisfied:

Monrd  HdMpird

ne:

Mgy — Hanbinbwuii i3 KiHUEBMX MOMEHTIB Ta
MaKCMMarnbHWUIA 3rMHaNbHUA MOMEHT Yy MeXax
JOBXWHW KOJTOHW, BU3Ha4YeHuUn 3rigHo 3 6.7.3.4,
3 ypaxyBaHHSM HETOYHOCTEN i BMMMBIB OpYyroro
nopsiaKy, 3a HeoOXiaHOCTI;

Mpin.Rg — NNACTUYHWA MOMEHT  BHYTPILLHBOI
napu 3 ypaxyBaHHAM HopmarnbHol cunu Ngy , LWo
BUpaxeHa Yepe3 ny My ry (PUCYHOK 6.18);

M 1, Rg — NNACTUHHUIN MOMEHT BHYTPILLHBLOT Napw,
BU3HaYeHNn ToUKot B Ha pucyHky 6.19.

[Ona knaciB ctani mixx S235 ta S 355 BKJOYHO
KoediLieHT a s noBuHeH npuiimatuck 0,9, a anga
knaciBs ctani S420 i S460 — 0,8.

(2) 3HaveHHs pg =gy, abo py, (pucyHok 6.20)
6asyloTbCsl Ha pPO3pPaxyHKOBOMY MS1aCTUHHOMY
MOMEHTI BHYTPILLHLOT Napn My g Y NAOWMHI
3rMHY, 5iKa Po3rNsaAaeTbes. 3Ha4YeHHs 1y, BinbLui
1,0, NOBWHHI 3aCTOCOBYBATUCH TiSTbKM SKLLO 3ru-
HanbHUA MOMeHT Mg, 3anexuTtb 6esnocepeHb0
BiA Ail HopmarnbHol cunn Ngy , Hanpuknaz, Konm
MOMEHT Mg, BMHMKAE BHACNIOOK EKCLeHTpUCH-
TeTy HopmanbHoi cunn Ngy . Y iHWOMY BUNaaKy
HeobXigHO BMKOHYBaTW [O0OATKOBY MEpPEBIpPKY
3rigHo 3 6.7.1(7).

My.kd

<ay, (6.45)

where:

Mg, 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;

M yin R is the plastic bending resistance taking
into account the normal force Ng, , given by
tg My ra s See Figure 6.18;

M rq s the plastic bending resistance, given by
point B in Figure 6.19.

For steel grades between S235 and S355 inclu-
sive, the coefficient oy, should be taken as 0,9
and for steel grades S420 and S460 as 0,8.

(2) The value ug =pgqy Or ng;, see Figure 6.20,
refers to the design plastic resistance moment
M rq for the plane of bending being considered.
Values ny greater than 1,0 should only be used
where the bending moment Mg, depends directly
on the action of the normal force Ng, , for example
where the moment Mg, results from an eccentric-
ity of the normal force Ng, . Otherwise an addi-
tional verification is necessary in accordance with
clause 6.7.1 (7).

Neg

Nyoird

MZ. Ed

LY

1.0 Mouy.pa

>
1:] Mt 2, Rd
u
- dz

PucyHok 6.20 — "padoiku 4nga CTUCKY Ta ABOBICHOIO 3rnMHy
Figure 6.20 — Design for compression and biaxial bending

90


arymarenko
Прямоугольник


6.7.3.7 CniinbHa 0is cmucky ma 0808iCHO20
32UHY

(1) Ons komMGiHOBaHMX KOMOH Ta CTUCHYTUX
€erneMeHTIiB 3 JBOBICHMM 3rMHOM 3Ha4YeHHS Hay i
LLgz Ha pucyHKy 6.20 MOXyTb obumucrnioBaTuCb
3rigHo 3 6.7.3.6 okpemo Onsi KOXHOI oci. HeTou-
HOCTi MOBMWHHI BpaxoByBaTUCb TiflbkW ANdA Mso-
WHUHN, Yy SKin nepeabadaeTbCa  MOXIMBICTb
PYNHYBaHHSA. AKLLO HE OMEBUAHO, AKa 3 MMOLUH
€ Oinbl KPUTUYHOK, TO MEpPEBIPKY HeobXigHO
BMKOHYBaTK 45151 060X MMOLMH.

(2) MNpw cninbHIn gii cTMCKY Ta 4BOBICHOIO 3rUHY,
npyv nepeBipLi CTINKOCTI B MeXax OOBXWUHU KO-
NOHM Ta NepeBIPKN Ha Kpasix MOBUHHI 3a00BOMb-
HATMCb HaCTYMHi YMOBMU:

6.7.3.7 Combined compression and biaxial
bending

(1) For composite columns and compression
members with biaxial bending the values p4, and
Lgz 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) 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 M
y.Ed <apy z,Ed <ayy (6.46)
Yo Z
Ray Mp1y Rd Haz Mp1 2z Rd
M M
v.Ed zBd 10, (6.47)
Hay Moy Rd  Hdz Mpiz Ra
ae: where:

Mpiy.Ra T Mpiz Rrg — NNACTU4HI MOMEHTU BHYT-
PiLLHIX Nap y BiANOBIAHIN NIIOLWWHI 3rUHY;

M, £q1 M, gy — PO3paxyHKOBI 3rvHarbHi MOMEHTU
3 ypaxyBaHHsIM BMNNNBIB APYroro nopsagky Ta He-
TOYHOCTEN 3rigHo 3 6.7.3.6;

Hgy | Hgz — BU3HAYaIOTbCS 33 6.7.3.6;

oy =apy i oy =0y, —HaBEAEHO Y
6.7.3.6(1).

6.7.4 3’edHaHHsI Ha 3cye ma npuknadaHHs
HasaHMakeHHs

6.7.4.1 3acaribHi NOMoXeHHs

(1)P Y 30Hax npuknagaHHs HaBaHTaXeHHs
NnoBWHHI Nepenbadatnch BiANOBIOHI 3axoan Ansg
BHYTPILUHIX CWUMN i MOMEHTIB, WO BUHUKaKTL Bif
€rneMeHTIB, NPUeAHaHMX OO KiHUiB Ta HaBaHTa-
XeHb, WO MnpuKknageHi B Mexax OOBXWHM, i
MOBWHHI PO3MNOAINATUCL MK CTanesoo i 3ani3o-
OETOHHOI CKIMAgJOBMMK 3 ypaxyBaHHAM OrMopy
3CyBY B Micui 3'egHaHHA cTani Ta 6eToHy. Heob-
xigHo 3abesnedyyBaTu TOYHE MOAEMOBAHHS
CXEMW HaBaHTaXEHHS, dKa He Npu3BOaUTbL OO0
BUHWKHEHHS 3HAYHOrO KOB3aHHSA Yy MicLi 3’eQHaH-
HS, KOTpe MOXe 3pobuTn HeainCHUMKU 3pOoBneHi
Y pO3paxyHKy NpUnyLLEHHS.

Mpiyra and My, , rq are the plastic bending
resistances of the relevant plane of bending;

M, 4 and M, £, are the design bending moments
including second-order effects and imperfections
according to 6.7.3.4;

Hqy and pg, are defined in 6.7.3.6;

apy =apy,y anday =ay , are givenin
6.7.3.6(1).

6.7.4 Shear connection and load introduction

6.7.4.1 General

(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.
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(2)P Akwo KomBiHOBaHI KOMOHW i CTUCHYTI ene-
MEHTW 3a3HaKTb 3HAYHOrO MomNepeyvyHoro 3cyBy,
Hanpuknag, npyu nokanbHUX NONeEpPeYHMX HaBaH-
TaXEHHAX Ta MOMEHTaxX Ha KiHUSX, MOBUHHI
nepenbavaTtnch BignoBigHI 3axoaun Ans nepegadi
BiQNOBIAHMX MO340OBXHIX HaMNpyXeHb 3CyBYy B
Micui 3’egHaHHsA cTani Ta 6eToHy.

(3) Ona ueHTpanbHO HaBaHTAXEHWUX KOSOH i
CTUCHYTUX eNleMeHTIB NO3JOBXHIN 3CyB 3a Me-
»KaMn 30HM NPUKNagaHHS HaBaHTaXXEHHS MOXHa
He po3rnagaTu.

6.7.4.2 lNpuknadaHHA HagaHMa)KeHHs

(1) 3cyBHi 3’egHaHHA HeoOxigHO 3abe3nevyBaTty
y 30Hax MpuvKnagaHHs HaBaHTaXEHHHA Ta 3MiHK
nonepeyHoro nepepisy, Ko po3paxyHKoBa MiLl-
HICTb Ha 3CYB TRy (AMB. 6.7.4.3), NepeBnLLYETLCS
y Micui 3'egHaHHs cTani Ta 6eToHy. 3ycunns
3CyBY MOBUHHI BU3Ha4yaTHCb 3@ 3MiHO 3yCuUIlb Y
nepepisi ctraneeoro abo 6eToOHHOro NoNepPeYHoro
nepepisy Ha AOBXWHI NpPUKNagjaHHa HaBaHTa-
XKEHHA. FAKWO HaBaHTaXEHHS NpPUKNagaTbCs
TiNnbkM 40 6€TOHHOro NoMepeYyHoro nepepisy, To
OTPUMaHi i3 MNPY>XHOr0 pPO3paxyHKy 3arasbHi
3Ha4YeHHs MOBWHHI BpaxoByBaTW MOB3YYiCTb Ta
ycagky. B iHwomy Bunagky 3ycunns y micui 3'eg-
HaHHS MOBWUHHI BM3HA4YaTUCb 3a TEOPIE NPYX-
HocTi abo nmnmacTuyHoCTi Ans Ginbl Hecnpuat-
NMBOro BMNaaKy.

(2) 3a BigcyTHOCTI Ginbll TOYHOrO MeTody AOB-
XMHa 30HU MNPUKagaHHSa He MOBMHHA NEepeBU-
wysatn 2d abo L/3, pe d — miHiManbHUI none-
PEYHUIN PO3MIp KOMOHMK, a L — AOBXNHA KOJTOHW.

(3) 3’egHaHHA Ha 3CcyB y 30Hax MpuUKNagaHHA
HaBaHTaXeHHHA Yepes3 NNacTVHM Ha KiHUAX KOM-
GiHOBaHMX KOMOH i CTUCHYTMX ErleMeHTIB He
BUMAaraeTbCsl, SKLIO 3'€AHAHHA MiXk 6eTOHOM Ta
TOPUEBOK MMACTMHOK 3HAXoAUTbCS MOCTINHO
Npuv CTUCKY 3 ypaxyBaHHAM NOB3Y4OCTi Ta ycaaKu.
B iHWoOMy BuNagky npuknagaHHa HaBaHTaXXeHHS
NMOBMHHO NepeBIpATUCH 3rigHo 3 (5). [inga 3anos-
HeHux 6eToHOM TpyOG Kpyrnoro nepepisy MoxHa
BpaxoByBaTn edeKkT 0b6onMK, SKLWO 3a40BOfb-
HATbCA YyMOBKU 6.7.3.2(6), Npy BUKOPUCTaHHI
3HayeHb 14 i N, Npu M, LLIO [AOPIBHIOE HYTIO.

(4) Axwo 3CyBHI CTPWKHI NPUEOHYIOTLCA [0
CTiHKM 4acTKoBO abo MOBHICTO 3a0eTOHOBaAHOIo
ctanesoro npodinto ABoTaBpoBOoro abo nopio-
HOro nepepisy, MOXHa BpaxoByBaTu CUNN TEPTS,
LLIO PO3BMBAIOTLCA MPY MNOMNEPEYHOMY PO3LLN-
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(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) For axially loaded columns and compression
members, longitudinal shear outside the areas of
load introduction need not be considered.

6.7.4.2 Load introduction

(1) Shear connectors should be provided in the
load introduction area and in areas with change of
cross section, if the design shear strength 1z,
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) 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) 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 n, and n, for A

equal to zero.

(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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peHHi 6eTOHy BAOOBX MpUNernux cranesBux no-
nvupb. Llen onip moxHa gogasatv Ao obuucne-
HOro onopy 3CyBHUX 3’eAHaHb. MoxHa npunyc-
KaTu, WO A0OATKOBUIW ONip CTaHOBUTb pPry /2
Ha KOXHIN Monuui i KOXXHOMY FrOpU3OHTarbHOMY
pagi 3CYBHUX CTPWXKHIB, SIK MOKa3aHO Ha PUCYH-
Ky 6.21, oe u — BignoBigHW nepenbadysaHuii
KoeqiLieHT TepTa. [ina ctanesux HedapOoBaHMX
npodoinis p mMoxHa npunimatn 0,5. Pg, — onip
OAMHOYHOrO CTPWXKHSA 3rigHo 3 6.6.3.1. 3a Bia-
CYTHOCTi TOYHILWOI iHdopmaLii i3 BUNpoOyBaHb,
BiACTaHb Y YUCTOTi MK NONUUSMM HE MOBMHHA
nepeBuLLYyBaTU 3HAY€Hb, HAaBE4EHMX HA PUCYH-
Ky 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 nPg, /2 on each flange and each
horizontal row of studs, as shown in Figure 6.21,
where p is the relevant coefficient of friction that
may be assumed. For steel sections without
painting, u may be taken as 0,5. P, 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.

PucyHok 6.21 — [logaTKoBi cunu TepTa y KOMGIHOBaHUX KOSTOHAX Mpu 3aCTOCYyBaHHI CTPUXKHIB
3 rornoBkamu
Figure 6.21 — Additional frictional forces in composite columns by use of headed studs

(5) Akwo nepepi3 HaBaHTaXeHW YacTKOBO
(Hanpuknag, Sk NokasaHo Ha PUCYHKy 6.22a), To
HaBaHTaXXeHHS MOXYTb PO3NOAINATUCL Y CriBBIa-
HOLLEeHHi 1:2,5 no TOBLUHI {, TOPLEBOI NNACTUHN.
A HanpyxeHHs1 y 6eToHi NoBUHHI 0O6MeXxXyBaTUCh
PaKkTUYHOIO NSOLWE MpuKnagaHHA HaBaHTa-
XEHHS: Ans NOPOXHUCTUX NpodiniB 3rigHo 3 (6),
a Ons BCiX HWWX TuUNiB nepepisiB — 3rigHo 3
EN 19921-1, 6.7.

(6) Axwo 6eToH y kpyrnomy abo kBagpaTHOMY
NMOPOXHUCTOMY MNepepisi HaBaHTaXKEHUN TiflbKK
YaCcTKOBO, Hamnpuknag, dacoHkamu 4yepes npo-
dinb abo pebpamm KOPCTKOCTI, AK NOKa3aHO Ha
PUCYHKY 6.22, nokansHa po3paxyHKoBa MiLHICTb
BeToHy o.Rry NiA acoHkolo abo pebpom
XXOPCTKOCTI, O BMHMKAE Big 3ycurib Y nepepisi,
NOBUHHA BM3Ha4yaTMCb 3a BUPa3OM:

(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 t,
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) 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, 6 ;. gy under the gusset
plate or stiffener resulting from the sectional
forces of the concrete section should be deter-
mined by:
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t
O¢Rd =fed (1+TICL a7

ae:

t — TOBLUMHA CTiHKM CTaneBoi Tpyou;

a — pgiameTtp Tpybu abo cTtopoHa kBagpaTHOro
nepepisy;

A, — nnowa nonepeyHoro rmnepepisy GeToHy
KOJTOHMU;
A, — nnowa HaBaHTaXEHHs i AaCOHKO

(pncyHok 6.22);

NeL = 4,9 Ana kpyrnux ctanesux Tpy6 i 3,5 ans
KBagpaTHMX nepepisi..

3HaueHHs BiaHoWeHHA A, / A4 He MOBUHHO ne-
pesuyBaTti 20. 3BapHi WBK MK (PaCoHKO Ta
NMOPOXHUCTUM MpOQifiemM NOBUHHI PO3paxoByBa-
Tnch 3rigHo 3 EN 1993-1-8, poagin 4.

NEd

Y

Tha
+
un

flon

: (6.48)

where:

tis the wall thickness of the steel tube;

a is the diameter of the tube or the width of the
square section;

A_ is the cross sectional area of the concrete sec-
tion of the column;

A, is the loaded area under the gusset plate, see
Figure 6.22;

neL = 4,9 for circular steel tubes and 3,5 for square
sections.

The ratio A, / A4 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.

PucyHok 6.22 — YacTKOBO HaBaHTaXeHi Ta 3anoBHEHi 6ETOHOM Kpyrni NOPOXHUCTI nepepisu
Figure 6.22 — Partially loaded circular concrete filled hollow section
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(7) Ons 3anoBHEHNX BETOHOM NOPOXHUCTUX CTa-
neBux npoinie Ana po3paxyHKy MiLlHOCTi KOno-
HUW MOXe BpaxOBYyBaTMCb MO3O0BXHS apMatypa
HaBiTb y BUNaAKy, SIKWO BOHa He npuBapeHa g0
TOopLUeBMX NNacTuH abo He KoHTakTye Gesnoce-
pedHbo 3 nracTMHamu, 3a YMOBM, LLO:

— He BUMAaraeTbCsi NEPEBIPKN Ha BTOMY;

— 3a30p M apmaTyporo i TOPLEBOIO NNACTUHOKO

He nepesuwye 30 MM (pUCYHOK 6.22 a).

(8) NMonepeyHa apmaTypa NOBWHHA BiAMOBIAATU
EN 1992-1-1, 9.5.3. Y pasi yacTtkoBoro 6eTto-
HyBaHHSA cTaneBoro npodinto O6eTOH NOBMHEH
yTpMMyBaTUCL MOMEPEYHO0 apmaTyporo, BCTa-
HOBIEHOH0 3riaHO 3 pucyHkom 6.10.

(9) AKWo HaBaHTaXXeHHs MPUKIaAaeTbCA TiflbKU
Yyepes cTaneBun npodinb abo 6eToHHMI Nepepis,
TO MNPV NOBHICTIO 3aMOBHEHOMY CTareBoMy rnepe-
pi3i nonepeyHa apmaTtypa MOBUHHA PO3pPaxoBy-
BaTUCb AN1S1 NMO3A0BXHbOIO 3CYBY, WO BUHUKAE
npu nepepadi HopmanbHoro 3ycunnsa (N, Ha
pucyHky 6.23) Big 4acTuHu GeToHy, dka Geano-
cepenHbo 3’eAHaHa 3a 4ONOMOro 3CyBHUX 3'€-
HaHb, Y YacTuHM B6eTOoHY 6e3 NpsIMOro 3’€AHaHHSA
Ha 3cyB (puCyHOK 6.23, pospi3 A-A; 3aTpuxo-
BaHa 30Ha 3a MexaMu MonuLb NOBMHHA PO3rns-
aatuck sk 6e3 npsiMoro 3’egHaHHs). Po3paxyHok
Ta po3TallyBaHHS nornepeyHoi apMaTypu NOBUHHI
I'PYHTYBaTUCb Ha Moferni depmMu, npunyckaro4m
KyT 45° Mi>k YMOBHUM GETOHHUM CTUCHYTUM €re-
MEHTOM i BiCCIO efnlemMmeHTa.

(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:

— verification for fatigue is not required,

— the gap eg between the reinforcement and the
end plate does not exceed 30 mm, see Figure
6.22(a).

(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) 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 (N, 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.

Neg

&

C—1

/,\
: -

1
L°Ld
fr1

Mo3Haku:
1 — 6e3 npsimoro 3’egHaHHs;
2 — 6esnocepeaHbo 3’€AHaHi.

ek 1T

2 Nl:1 Nc1

Key:
1 — not directly connected;
2 — directly connected.

PucyHok 6.23 — 3oH1 6eToHy 6e3nocepeHbo 3’€AHaHi i 6e3 NPAMOro 3’egHaHHS Npu Po3paxyHKy
nonepeyHol apmaTypu
Figure 6.23 — Directly and not directly connected concrete areas for the design of transverse
reinforcement
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6.7.4.3 No3006xHili 3cys8 3a MexxaMu 30HU
rpuknadaHHs1 HaBaHMaXXeHHs

(1) MNo3noBxHIN 3CyB 3a MeXamMu 30HW NpUKna-
OaHHSA HaBaHTAXEHHs ¥ Micli 3’egHaHHA 6eToHyY
i cTani HeobxigHO MepeBipATU, SKWO BiH Crpu-
YMHEHUA MOMEPEYHUMM HaBaHTaXKEHHAMM i/abo
MOMEHTaMM Ha Topudax. 3CyBHI 3'eqHaHHSA HEOO-
XifHO BCTaHOBMOBATN Ha OCHOBI po3noginy pos-
paxyHKOBOI BENMUYMHN MO3L0BXHbOIO 3CyBY, SIKLLIO
BiH NepeBuLLYyE PO3paxyHKOBUI ONip 3CYBY TRy -
(2) 3a BigcyTHOCTI Ginbll TOYHOro MeToay Ans
BU3HAYEHHSA MO340BXHbOrO 3CyBY Y Micui 3’ea-
HaHHSA MO)XXHa 3aCTOCOBYBATW MPYXXHUI po3pa-
XYHOK 3 ypaxyBaHHSIM JOBroTpMBanux BrMMBIB i
YTBOPEHHS TPILLMH Y BETOHI.

(3) MNpwn 3a6e3neveHHi yMOB LOAO BiACYTHOCTI Yy
cTtaneBoMy npodini Ha NOBEPXHi KOHTaKTy dhap-
OyBaHHs, Onil, XMpIB Ta KPUXKOI OKanuHu abo
ipXi, ONSA TRy MOXHA NPUAMAaTKN 3HAYEHHS, HaBe-
OeHi y Tabnuui 6.6.

(4) 3HayeHHA TRy, HaBedeHe y Tabnuui 6.6
0151 NOBHICTHO OMOHOMIYEHNX cTaneBmx npodinis,
3aCTOCOBYETbCH, SKWO MiHIManbHUA 3aXUCHUI
wap 6eToHy crtaHoBuUTb 40 MM, a monepeyHa i
no3goBXHs apmaTtypa Bignosigae 6.7.5.2.

Tabnuusa 6.6 — Po3paxyHKoBUI ONip 3CYBY TRy

6.7.4.3 Longitudinal shear outside the areas
of load introduction

(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
TRd -

(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) 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
TRd -

(4) The value of trygiven 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.

Table 6.6  — Design shear strength 1y
Twvn nonepeyHoro nepeplsy TR H/MM2 (N/mmz)
Type of cross section
NoBHiCTIO OMOHONIYEHI cTanesi npodini 030
Completely concrete encased steel sections ’
Kpyrni nopoxHucTi ctanesi npodini, 3anoBHeHi 6€TOHOM 055
Concrete filled circular hollow sections ’
MpsAMOKYTHI MOPOXHUCTI cTanesi Npodini, 3anoBHeHi 6ETOHOM 040
Concrete filled rectangular hollow sections ’
Monuui yacTkoBO OMOHOMIYEHNX Npodinis 0.20
Flanges of partially encased sections ’
CTiHKM YacTKOBO OMOHORIYeHMX npodinis 0.00
Webs of partially encased sections ’

Mpn Ginbwomy 3axucHOMy Liapi i BignoBigHOMY
apMyBaHHi MOXHa 3aCTOCOBYBaTU BULLi 3Ha4YeH-
HA TRy . FKWO iHWe He BM3Ha4YeHO 3a BMNpPoby-
BaHHAMMW, ANS MOBHICTIO OMOHOIIYEHNX cTarne-
BUX NpoiniB MOXe 3aCTOCOBYBATUCH NiABULLIEHE
3Ha4YeHHsA B, TRy NPV BU3HAYEHHI B, 3a BUpa3oM:

96

For greater concrete cover and adequate rein-
forcement, higher values of t gy may be used. Un-
less verified by tests, for completely encased
sections the increased value 3,1z, may be used,
with B, given by:
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Be =1+0,02¢, [1—

ae:
C, — HOMiHasrbHe 3Ha4YeHHs 3ax1cHoro Liapy 6e-
TOHY, MM (pUCYyHOK 6.17a);

Czmin = 40 MM — MiHiManbHWi 3axvMcHUX LWap
GEeTOHYy;

(5) AKWwo iHWe He BM3HA4YeHo, TO Afis YaCTKOBO
OMOHOfIYEeHNX NPoiniB 3 nonepeyHnm 3CyBOM,
BUKINMKAHMM 3rMHOM BigHOCHO cnabLuioi oci BHa-
Crnigok OOKOBOro HaBaHTa)KeHHS abo KiHLeBuX
MOMEHTIB, 3CyBHi 3’€AHaAHHS MOBWHHI 3aBXau
3abe3neyvyBaTmChb. FAKLIO 3a onip 3CyBY HE Mpun-
Ma€eTbCH TiNbKM OMNip KOHCTPYKLUIMHOT cTani, To
nepenbadeHy nonepeyHy apmaTtypy ans 3ycunns
3cyBy Vg4 3riaHO 3 6.7.3.2(4) HeobxigHO npw-
BaptoBaTW OO CTiHKM cTaneBoro npodinto ado
BOHa MOBWHHA MPOXOAMTK Yepes3 CTiHKy cTane-
BOro Mpointo.

6.7.5 Mos1o)XeHHs1 CMOCOBHO KOHCMPYO8aHHS

6.7.5.1 3axucHul wap 6emoHy Onsi cmasnesozo
npoginto ma apmamypu

(1)P Ons noBHiCTIO OMOHOMIYEHWX CTaneBumX Npo-
¢hiniB NOBNHEH 3abe3nevyBaTnCh, LOHAMEHLLE,
MiHIManbHUN 3aXMCHUIN Lwap 3anizobeToHy Ans
rapaHTyBaHHsi 6e3neyvHoi nepegadi 3ycunb 34en-
NEeHHs1, 3axXMCTy cTani Big KOpo3ii Ta po3Tpicky-
BaHHs1 OETOHY.

(2) BaxucHur wap 6eToHYy nonuub MNOBHICTHO
OMOHONIYEHMX CTaneBmx Npodinia NOBMHEH ByTK
He MeHLe HixX 40 MM Ta He MeHLe HiX 1/6 ww-
pyHM b nonuui.

(3) 3axucHun wap 6eToHY Ana apmaTypu NoBu-
HeH BignosigaTtu po3ainy 4 EN 1992-1-1.

6.7.5.2 o3006xHs i monepeyHa apmamypa

(1) Mo3noexHs apmaTypa y 3anoBHEHMX 6ETOHOM
KOMOHaXx, sika BPaxoBYETbLCS Y OMOPi NONepeyHoro
nepepisy, MOBMHHA CTAHOBUTUM HE MEHLLE HiX
0,3 % Big nepepizy 6GeToHy. Y 3anoBHeHNX GeTo-
HOM MOPOXHUCTUX Nepepizax NO3LOBXHS apMa-
Typa He noTpibHa, SKWO po3paxyHOK Ha BOrHe-
TPUBKICTb HE BUMaraeTbCsl.

(2) Monepe4yHa i NO3QOBXHA apmaTtypa Yy Mos-
HicTo ab0 YaCTKOBO 3aNOBHEHNX BETOHOM KOJIOH
MOBMHHA PO3pPaxoBYBaTUCb i KOHCTPYLBAaTUCh
3rigHo 3 EN 1992-1-1, 9.5.

C .
,min ) <25, (6.49)

where:

c, is the nominal value of concrete cover in mm,
see Figure 6.17a;

Cz min = 40 mm is the minimum concrete cover.

(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 Vg 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 Detailing Provisions

6.7.5.1 Concrete cover of steel profiles and
reinforcement

(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) 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) The cover to reinforcement should be in accor-
dance with EN 1992-1-1, Section 4.

6.7.5.2 Longitudinal and transverse
reinforcement

(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) 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) BigctaHb y 4McTOTi MiXK NO340BXHIMM apma-
TYPHUMMW CTPUXKHAMU | KOHCTPYKLINHUM CTanesmm
npoginem Moxe 6yTV MEHLLIOK Hi>XX BUMaraetbCs
y (2), abo HaBiTb HYNbOBOK. Y LbOMY BUMNaAKy
ANng 34enneHHs poboyunin nepumeTp ¢ apmaTyp-
HOrO CTPWXHS MOBMHEH [OPIBHIOBATU MOOBUHI
abo 4yBepTi MOro nepmmeTpa, AK MokasaHo Ha
puUCyHKy 6.24 (a) i (b) BignosiaHo.

2222

(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 ¢ 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.

c (b)
|

|7//////
|

PucyHok 6.24 — Pobouunii nepumMeTp ¢ apMaTypHOro CTPUKHS
Figure 6.24 — Effective perimeter ¢ of a reinforcing bar

(4) Ong noBHicTIO abo YaCTKOBO OMOHOSTIYEHNX
€eMEeHTIB 3a YMOB HaBKOSMLLHBbOIO CepenoBu-
wa knacy X0 3rigHo 3 EN 1992-1-1, Tabnuuyga 4.1,
i SIKLLO MO3A0OBXHA apMaTypa y po3paxyHKy He
BPaxOBYETbCHA, TO HeOoOXigHO BCTaHOBMIOBATU
MiHiManbHy MNO340BXHIO apmaTtypy AiaMeTpom
8 MM Ta kpokom 250 MM, a nonepeyHy apmatypy
diameTpom 6 MM Ta kpokom 200 mMm. Ak anbTep-
HaTMBa MOXYTb 3aCTOCOBYBATMCb 3BapHi CiTKM
diameTpom 4 mMmm.

6.8 Btoma

6.8.1 3azasnbHi Nos1oxXeHHsA

(1)P Onip kOMBIHOBaHMX KOHCTPYKLLiA BTOMi HEOO-
XiOHO NepeBipATY, SKLLO KOHCTPYKLiS 3a3Hae mno-
BTOPHOBAsIbHOrO KONMMBAHHSA (3MiHW) Hanpy>KeHb.

(2)P Po3paxyHok 3a rpaHM4YHMM CTaHOM Ha BTOMY
NMOBUHEH 3a6e3neynTv Ha NPUAHATHOMY pPiBHI
BipOrigHOCTI, WO MPOTArOM BCbOrO MPOEKTHOro
CTPOKY ekcnnyaTtauii ManovMOBIipHE HaCTaHHS
BigMoBM y poboTi BHacnigok BTomn abo Heob-
XiOHICTb PEMOHTY BHACMigOK MOLUKOKEHHS,
CMPUYMHEHOrO BTOMOIO.

(3) Ona HaBaHTaXXeHUX CTPWXKHIB 3CyBHUX 3’€-
HaHb y OyAiBNaxX Npy HOPMaTUBHOMY CMOSTYYEHHI
Jin MakcuMaribHe No3[0BXHE 3YCUMMs 3CyBY He
noBuHHO nepesulysatn 0,75Pg, , oe Py — BU-
3Ha4aeTbca 3rigHo 3 6.6.3.1.
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(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 Fatigue

6.8.1 General

(1)P The resistance of composite structures to
fatigue shall be verified where the structures are
subjected to repeated fluctuations of stresses.

(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) 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 0,75Pg, , where P,
is determined according to 6.6.3.1.
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(4) Y ©ypiBnax He BMMaraeTbCA NepeBipkM Ha
BTOMY KOHCTPYKLINHOI cTani, apmatypu, 6eToHy
Ta 3CYyBHWUX 3'€QHaHb, SKWO ANSA KOHCTPYKLUINHOT
ctani 3actocoByetbca EN 1993-1-1, 4 (4), a gnsa
©eToHy He 3actocoByeTbca EN 1992-1-1, 6.8.1.

6.8.2 Koegpbiyienmu HadiliHocmi Onsi oyiHKU
emomu y criopydax

(1) KoediLieHTN HadinHOCTI y 4 ANS ONOPY BTOMI
HaBegeHo y EN 1993-1-9, 3 ansa ctanesux ene-
MeHTiB, ay EN 1912-1-1,2.4.2.4 — onsa OeToHy Ta
3anizobeToHy. [na CTpWXKHIB 3 rosioBkamm npwu
3CyBY HeobXigHO 3aCTOCOBYBaATU KOEMILLIEHT Ha-
RINHOCTI ¥ psf s -

MpumiTka. 3Ha4YeHHA v)yr ¢ MOXE BCTAHOBIIOBATUCH Y
HaLI,iOHaJ'IbHOMy 000aTKy. PeKOMeH,D,yGTbCFl BennynHa
Ymr,s = 1.0.

(2) Ona HaBaHTaxeHHA HeobXigHO 3acTOCOBY-
BaTW KOEWMILIEHT HAMINHOCTI v £ .

MpumiTka. 3Ha4YeHHs v ANA PiSHUX BUAIB HaBaHTa-

)KEHHSI BTOMWU MOX€ BCTaHOBIOBATWUCh Y HaLjioHasb-
HOMY JofaTky.

6.8.3 Onip emowmi

(1) Onip BTOMI ANSA KOHCTPYKUiMHOI cTani Heob-
XigHo npunmaty 3rigHo 3 EN 1993-1-9, 7.

(2) Onip BTOMi apmaTypHOi cTani Ta nonepegHbo
HanpyXeHoi ctani HeobxigHO npuMaTh 3rigHo 3
EN 1992-1-1. [Ona 06eTOHy 3acTOCOBYETbLCHA
EN 1992-1-1, 6.8.5.

(3) KpmBa onopy BTOMI Npy aBTOMaTU4YHOMY 3Ba-
ptOBaHHI CTPWXKHIB 3 ronoBkamm 3rigHo 3 6.6.3.1
nokasaHa Ha puUCyHKy 6.25 i BM3HavyaeTbCca Ans
3BMYANHOrO BaXKOro 6eTOHY SK:

(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 Partial factors for fatigue assessment
for buildings

(1) Partial factors y,, 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
Ymf s Should be applied.

Note: The value for vy ¢ may be given in the National
Annex. The recommended value for vy ¢ is 1,0.

(2) Partial factors for fatigue loading ygf should
be applied.

Note: Partial factors ygf for different kinds of fatigue
loading may be given in the National Annex.

6.8.3 Fatigue strength

(1) The fatigue strength for structural steel and for
welds should be taken from EN 1993-1-9, 7.

(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) 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:

(Atg)™NR = (Ate)™ N, (6.50)

ae:

Atg — onip 3cyBy BTOMi, LLO MOB’A3aHWI 3 Mone-
peYHUM Nepepi3om Tina CTPUKHA 3 BUKOPUCTaH-
HSIM HOMiHanNbHOro AgiameTpa d Tifna CTPUXKHS;
At, — [oBigkoBe (KOHTPOMbHE) 3HAYeHHs npu
2 MinbrMoHax umknis npu At,= 90 H/MM?;

m — Haxun KpuBoOI onopy BTOMi npy m = 8;

Ng — KinbKiCTb LMKIiB NpY AianasoHi HarnpyXeHb.

where:

Atg 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;

At is the reference value at 2 million cycles with
At equal to 90 N/mm?;

m is the slope of the fatigue strength curve with
the value m = 8;

Ny is the number of stress-range cycles.
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PucyHok 6.25 — KpvBa onopy BTOMi A45151 CTPUKHIB 3 rOSTOBKaMU Y CyLiNIbHUX NAUTax
Figure 6.24 — Fatigue strength curve for headed studs in solid slabs

(4) Ons cTpwxHiB y nerkomy OeTOHi 3 Krnacom
ryctuHu BignosigHo go EN 1992-1-1, 11 onip
BTOMi MOBMHEH BM3HadaTucCb 3rigHo 3 (3), ane
3 3aMiHOI0 At Ha NgAtgr, @ At, Ha NgAt., Ae
ng —HasegeHo y EN 1992-1-1, 11.3.2.

6.8.4 BHympiwHi cunu ma HagaHmMa)xeHHs1
emomu

(1) BHyTpiLWHi cyunmn Ta MOMEHTU MOBWUHHI BU3Ha-
YaTUCb 3arasnibHUM NPYXXHUM PO3pPaxyHKOM KOHCT-
PYKUii 3rigHo 3 5.4.1 Ta 5.4.2 i npu cnony4eHHi gin,
Bu3HayeHomy B EN 1992-1-1, 6.8.3.

(2) MakcumanbHi Ta MiHiManbHiI BHYTPILLHI 3ru-
HanbHi MOMEHTU Ta BHYTPILUHI CUMX, LLO BWUHU-
KatoTb MPKW CNOSTYYEHHI HaBaHTaXKeHb 3rigHo 3 (1),
BU3HAYaTbCs K Mey maxs | MEg min f -

(3) Ana OGygiBenb HaBaHTaXeHHS BTOMU Heob-
XiQHO BM3Ha4yaTU 3a BIQMOBIAHWMW YacTMHaAMU
EN 1991. Akwo HaBaHTaXXeHHS1 BTOMU He BKa-
3aHO, TO MOXHa 3acTocoByBaTu gopatok A.1
EN 1993-1-9. [luHamiyHni BiAryk (peakuis) KOH-
CTPYKUii abo ygapHuiA ebeKT NMOBUHHI BpaxoBy-
BaTMCb Yy BiONOBIQHMX BMNagKax.

6.8.5 Hanpy>xeHHs
6.8.5.1 3acaribHi NOMNoXXeHHs

(1) BnsHayeHHs Hanpy»XXeHb MOBUHHO ['PYyHTYBa-
TUCb Ha 7.2.1.

(2)P Ons BM3HaA4YeHHs1 Hanpy>keHb y 30HaxX 3 Tpi-
LUMHaMKM HeobXigHO BpaxoByBaTu edheKkT obonmum
Bi, HANPY>XeHb PO3TAry B apMartypi.
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(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 At replaced by ngAtg and
At replaced by ngAt,, where ng is given in
EN 1992-1-1, 11.3.2.

6.8.4 Internal forces and fatigue loadings

(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) The maximum and minimum internal bending
moments and/or internal forces resulting from the
load combination according to (1) are defined as
Meg, max,r @and Meg min f -

(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 Stresses
6.8.5.1 General

(1) The calculation of stresses should be based
on7.21.

(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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(3) 3a BigcyTHOCTI 6inbw TOYHOro meTody ne-
peBipkn edeKkT 06ovMK Bif HaNpyXeHb PO3TAry B
apmMartypi MOXXHa BpaxoByBaT 3rigHo 3 6.8.5.4.

(4) Axkwo He 3acTocoByeTbCHA OiNbl TOYHWIA
MeToA AN BU3HAYEHHS1 Hanpy>XeHb Y KOHCTPYK-
LirHin cTani, To ehekToM 06ONMN MOXHA 3HEX-
TyBaTW.

6.8.5.2 bemoH

(1) Ons BU3Ha4YeHHS HanpyXeHb y 6eTOHHUX ene-
MeHTax 3actocoByeTbcs EN 1992-1-1, 6.8.

6.8.5.3 KoHcmpykuitiHa cmaiib

(1) HAxwo 3sruHanbHi  MOMEHTU Mgy mayr |
MEg min s CNPUYMHSIOTD HaMpYXeHHs po3Tary y
OETOHI NNUTK, TO HAMPYXEHHA Y KOHCTPYKLiNHIN
cTtani Bi4 UUX MOMEHTIB MOXYTb BM3HayaTUCb
Ha OCHOBi MOMEHTY iHepLii /, nepepisy 3rigHo 3
1.5.1.12.

(2) Axwo Mgy maxr | Mgg mins, @60 Tinbku
MEg minf CNPUYMHAIOTE HaMPYXEHHS CTUCKY Y
OEeTOoHI NANTK, TO HanpyXXeHHs1 Y KOHCTPYKLiNHIN
cTani Big UMX 3ruHanbHUX MOMEHTIB NOBUHHI BU-
3HaA4YaTUCb 3a XapaKTepPUCTUKaMK MOMepeyvHoro
nepepisy 6e3 TpiwmH.

6.8.5.4 Apmamypa

(1) Axwo 3ruHanbHWUi MOMEHT Mgy max s CRPY-
YMHHAE HanpyXeHHs po3Tary y OeToHi nnauntun i
He BWKOPUCTOBYETLCS BinbLlU TOYHWUIA MeTofd, TO
edekT obovimMy Npy HANPYXKEHHI PO3TATY G g may
y apmartypi, ski cnpuuuHeHi Mgy may s, NOBUHHI
BU3Ha4yaTucb 3 Bupasie (7.4) — (7.6) y 7.4.3(3).
Y Bupasi (7.5) 3amictb koediuieHTa 0,4 NOBUHEH
3aCTOCOBYBaTUCh koediuieHT 0,2.

(2) AKwWo 3sruHanbHWii MOMEHT Mey min ¢ TaKOX
CMPUYUHSAE HANPY>XeHHs1 po3Tary y 6eToHi nnuTw,
TO Aianas3oH HanpyxeHb A ; 3a4aeTbCs 3rigHO 3
PUCYHKOM 6.26, Hanpy>XeHHA G g min ¢ Y @pMaTypi,
cnpudmHeri Mgy in , MOXYTb BU3HAYaTUCh 3a
BMpPa3oM:

O s,min,f = Os,maxf

(3) Axwo Mgy ming | Mgy maxs @60 HaBiTb
MEqg mins CNPUYMHSIOTL HaMPYXXEHHS CTUCKY Y
OeToHi MAUTKU, TO HaMpPY)XeHHA B apmaTypHi
cTani Bid UMX 3rMHaNbHUX MOMEHTIB MOBUHHI
BM3HA4YaTUCb 3a XapakTepucTukamu nonepey-
HOro nepepisy 6e3 TPiLuH.

(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) 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 Concrete

(1) For the determination of stresses in concrete
elements EN 1992-1-1, 6.8 applies.

6.8.5.3 Structural steel

(1) Where the bending moments Mgy ax s @nd
Mgy mins 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 [, according to
1.5.1.12.

(2) Where Mgy maxs and Mgqg minf, OF only
MEq minf, 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 Reinforcement

(1) Where the bending moment Mgy max s 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
Gs.maxf INreinforcementdue to Mgy max s 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) Where also the bending moment Mgy min
causes tensile stresses in the concrete slab, the
stress range A is given by Figure 6.26 and the
stress o mins in the reinforcement due to
MEq mins can be determined from:

Mg, min,f 6.51)

MEd,max,f

(38) Where Mgy mins and Mgy maxs O only
Mgq mins 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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Key:

1 —slab in tension;

2 — fully cracked section.

PucyHok 6.26 — BusHa4yeHHs! HaNpPyXeHb G g maxs |G min,f Y 30HaX 3 TpilHaMM

Figure 6.26 — Determination of the stresses 65 mayxs @nd o g min s in cracked regionss

6.8.5.5 3’°e¢0HaHHs Ha 3cy8

(1)P Mo3noBxHilh 3CyB HAa OAMHULIIO OOBXMWHN MO-
BMHEH BM3HA4YaTUCb 3a NPYXXHUM PO3paxyHKOM.

(2) B enemeHTax 3 TpiwmHamMn y 6eTOHi Heob-
XigHO BpaxoByBaTu edeKT 00oMKN 3a NPUAHAT-
HOW Moaenmo. [Ona CnpoLLEHHs HanpyXeHHs
NO340BXHbOro 3CYyBY Ha KOHTaKTi MiX KOHCTPYK-
LiiHoO cTannto i 0eTOHOM MOXHa BuU3Ha4vaTu 3
BMKOPUCTAHHSAM XapaKTepuUCTUK nepepidy 6es
TPIiLWWH.

6.8.6 [liana3oH Hanpy)xeHb

6.8.6.1 KoHcmpykuitiHa cmarb i apmamypa

(1) HianasoH HanpyeHb MOBMHEH BU3HA4YaTWCb
3a Hanpy>XeHHAMW, BU3Ha4YeHMN 3rigHo 3 6.8.5.

(2) Axkwo nepesipka Ha BTOMY I'PYHTYETbCS Ha
JianasoHax ekBiBaNeHTHUX HanpyXeHb YLIKOA-
XKEHHs1, y 3aranbHOMy BUMagKy Aianas3oH Hanpy-
XeHb Ac g NOBUHEH BU3Ha4aTuUCb 3a:

6.8.5.5 Shear Connection

(1)P The longitudinal shear per unit length shall
be calculated by elastic analysis.

(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 Stress ranges

6.8.6.1 Structural steel and reinforcement

(1) The stress ranges should be determined from
the stresses determined in accordance with 6.8.5.

(2) Where the verification for fatigue is based on
damage equivalent stress ranges, in general a
range Ac g should be determined from:

Ac g =7¥¢|Gmax,f _Gmin,fl’ (6.52)

ne:
Cmax f | Omin f — MakcuManbHi Ta MiHiManbHi
Hanpy>XeHHA BignosigHo o 6.8.4 i 6.8.5;

A — KoedilieHT ekBiBaneHTHUX YLWKOOXEHb;

¢ — KoediLieHT ekBiBaneHTHUX YLLKOAXeHb Bif, Ail
YyOAPHOrO HaBaHTaXEHHS.
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where:

G max, f a@nd o i ¢ are the maximum and mini-
mum stresses due to 6.8.4 and 6.8.5;

) is a damage equivalent factor;

¢ is a damage equivalent impact factor.
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(3) AKLio eneMeHT 3a3Hae CNinbHOI Ail 3aranbHNX
Ta MicueBMX BMMMBIB, TO iX HeobOXigHO po3rns-
Aatn oKpeMo. AKWO He 3acTOCOBYETHLCS Oinblu
TOYHUA MeTOoh, TO EKBIiBaNeHTHI Hamnpy>XeHHS
NOCTINHOI amMnAiTyAn Bif 3aranbHUX Ta MicLeBmux
BMMMBIB NMOBWHHI CNOMy4aTUChb 3 BUKOPUCTAHHAM
BMUpasy:

(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:

Ac g =hgiob® giob ASE,giob + 2 10cP 1oc ACE, loc (6.53)

ae: iHgeken "glob" i "loc" o3Ha4aoTh 3aranbHi Ta
MicueBi BNSIMBW BiANOBIQHO.

(4) Y 6yniBnax Acg ANs KOHCTPYKLiMHOI cTani
MOXe npUAMaTUCb $HK [iana3oH HanpyXeHb
AG g 2, BU3Ha4eHnnn y EN 1993-1-9, 1.3, a ana
apmaTypHOi cTani €K fJianas3oH HanpyXeHb
AG 5 equ> BU3HaYeHWin y EN1992-1-1, 6.8.5.

(5) Ona ©OypiBenb koedilieHT eKBiBaneHTHOro
yLWwKogKeHHs Bu3HavaeTbesa B EN 1993-1-9, 6.2, i
BignosigHMx 4actmHax EN 1993 gna ctaneBux
erieMeHTiB Ta A4ns apmaTtypHoi ctani y Bignosia-
HUX YacTuHax EN 1992,

(6) Axkwo ans byaisenb He BCTAHOBMEHO HiSKOro
3HaYeHHS A, TO KOeqiUiEHT eKBiBaNeHTHOro
YLWKOMKEHHS MOBWHEH BM3HAYaTUCb 3rigHO 3
EN 1993-1-9, popatok A i3 BUKOPUCTAHHSM
Haxuny BigNOBIQHOT KPMBOI ONOPY BTOMI.

6.8.6.2 3’°c¢0HaHHs Ha 3cy8

(1) Anga nepeBipkn CTPMXKHEBMX 3CYBHUX 3’€AHAHb
Ha OCHOBI [iana3oHy HOMiHaNbHUX HarnpyXeHb
eKBiBaneHTHWU MOCTINHUIA Oiana30oH HanpyXeHb
3CyBY Atg o ANA 2 MiNbUOHIB LMKNIB BU3HA-
YaeTbCA:

in which subscripts "glob" and "loc" refer to global
and local effects, respectively.

(4) For buildings, Acg for structural steel may
taken as the stress range Acg, defined in
EN 1993-1-9, 1.3 and for reinforcement as
the stress range Ac g g4, given by EN 1992-1-1,
6.8.5.

(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) Where for buildings no value for A 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 Shear connection

(1) For verification of stud shear connectors
based on nominal stress ranges the equivalent
constant range of shear stress Atg , for 2 million
cycles is given by:

ATE,Z =7\,VA‘E , (654)

ae:
Ay — KoediUiEHT eKBiBaNeHTHOro YLUKOKEHHS,
O 3anexuTb Bi4 CnekTpa Ta Haxuiy m KpuBOi
onopy BTOMi;

At — pianas3oH HanpyxeHb 3CyBY Bi4 HaBaHTa-
KEHHS BTOMM, WO 3anexuTb Big Mol none-
peyYyHoro nepepisy Tifla CTPWXHSA MpU BUKOPUC-
TaHHi HOMiHanNbHOro AiameTpa d Tina CTPUKHS.

(2) EkBiBaneHTHa NocTiMHa amnniTyaa AianasoHy
Hamnpy>XeHb 3CYBY Y 3BaplOBaHHAX iHLWMX TUNIB
3CYBHUX 3’€1HaHb NOBUHHA BU3HA4YaTUCh 3riHO 3
EN 1993-1-9, 6.

where:

L, is the damage equivalent factor depending on
the spectra and the slope m of the fatigue strength
curve;

At 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) 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) Axwo ana CTPMKHEBMX 3CYBHUX 3’€AHaAHb
y OyAiBnAx He BCTAHOBMEHO 3HAYEHHHA A, TO
KoeiUieHT eKBiBaNeHTHOro YLUKOMKEHHS Mo-
BMHEH Bu3Ha4vaTucb 3rigHo 3 EN 1993-1-9, po-
AaTok A i3 BUKOPUCTAHHAM Haxwuny BignoBigHOI
KpvBOI onopy BTOMi, HaBegeHol y 6.8.3.

6.8.7 OuyiHka emomu Ha ocHogi Oiana3oHie
HOMiHanbHUX HanpyXeHb

6.8.7.1 KoHcmpykuitiHa cmarb, apmamypa ma
6emoH

(1) OuiHka BTOMM Ang apMaTypu MOBUHHA BUKO-
HyBaTucb 3rigHo 3 EN 1992-1-1, 6.8.5 a6o 6.8.6.

(2) NepeBipka 6eTOHY NpK CTUCKY NOBUHHA BUKO-
HyBaTuUCb 3rigHo 3 EN 1992-1-1, 6.8.7.

(3) Ons ©ypiBenb ouiHka BTOMW ONS1 KOHCTPYK-
UiHOI cTani MoBMHHA BWKOHYBaTUCb 3rigHO 3
EN 1993-1-9, 8.

6.8.7.2 3’°e¢0HaHHs Ha 3cy8

(1) Ons 3cyBHUX CTPWXKHIB, NpuBapeHnx Ao cTa-
neBoi Nonuui, gka 3aBxXau CTUCHyTa, Npy Bigno-
BigHOMY cnonyyeHHi ain (aus. 6.8.4 (1)), ouiHka
BTOMM MOBWHHa BMKOHYBaTWUCb LUMSXOM Mepe-
BipKW HACTYMHOro KpUTEPItO:

(3) Where for stud connectors in buildings no
value for &, 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 Fatigue assessment based on nominal
stress ranges

6.8.7.1 Structural steel, reinforcement and
concrete

(1) The fatigue assessment for reinforcement
should follow EN 1992-1-1, 6.8.5 or 6.8.6.

(2) The verification for concrete in compression
should follow EN 1992-1-1, 6.8.7.

(3) For buildings the fatigue assessment for struc-
tural steel should follow EN 1993-1-9, 8.

6.8.7.2 Shear connection

(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:

VEFATE 2 < Ate [ Vs (6.55)

ne:
Atg o — BU3HaYaeTbCA y 6.8.6.2(1);

At, — [0OBiOKOBE 3HA4YeHHSA Oropy BTOMI Mpu
2 MinNbMOHaXxX LMKNIB, BU3HAYEHWNX 3rigHo 3 6.8.3.

(2) AKkwo makcumanbHi HanpyXeHHs1 y cTanesin
nonuui, 4o SIKOi NPMBAPEHNN 3CYBHUI CTPUMXKEHD,
CTBOPIOKTbL PO3TAr Npw BigNOBIAHOMY CMOMy-
YeHHi, B3aemopis y Oyadb-skoMmy nepepisi Mix
Aiana3oHOM HanpyxeHb 3CYBY At g Y 3BaplOBaHHI
3CYBHUX CTPWXHIB i [fiana3oHOM HoOpMaribHUX
HanpyXeHb Ac g Yy PO3TArHYTIA Nonuui NoBMHHA
nepeBipATUCb 3 BUKOPUCTaAHHSAM  HACTYMHUX
B32aEMO3B’A3aHNX BUPaA3iB:

where:

Atg o is defined in 6.8.6.2(1);

At is the reference value of fatigue strength at
2 million cycles determined in accordance with
6.8.3.

(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
Atg inthe weld of stud connectors and the normal
stress range Acg in the steel flange should be
verified using the following interaction expres-
sions:

Ac At
YFfACE,2 N YFfATE,2 <13, (6.56)
Aoe Tymr  Ate Ivurs
Ac At
ug1,0+ug1,o, (6.57)
Ace ymr At Iy mr s
ae: where:
AGEg o — pAianasoH HampyxeHb y nonuui, Ac g o is the stress range in the flange determined

BU3HAYeHUN 3rigHo 3 6.8.6.1;
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Ac, — [OBiAKOBE 3HA4YeHHA oOnopy BTOMi,
Bu3HayeHe y 1993-1-9, 7, 3acTOCOBYOUM KaTero-
pito 80;

Atg o i At, — Aiana3oHn HanpyxeHb, SAKi BU3-
HauveHi y (1).

Bupas (6.56) HeobXxigHO NepeBipATM Ha Makcu-
MasbHe 3HaYeHHs Ac g o | BIAMOBIAHE 3HAYEHHS
ATE 5, @ TAKOX MpKW CMOJyYeHHi MakcMMarnbHOro
3HAYeHHS Atg o i BiANOBIAHOIO 3HAYEHHS AG £ o.
3a BUMHATKOM BMnagkie, konu edekT obornmu
BPaxoBYETbCA 3a OBinbll TOYHUMW MeTodamu,
KpuUTepin B3aemofii NOBMHEH NEPEeBIPATUCH MpuU
Bi4NOBIiAHOMY Aiana3oHi Hanpy>KeHb, BUSHaYEHNX
OJ151 XapakTepucTuK nepepisie 3 TpiwmHamm i 6e3

TPILWMH.

7 TPAHUYHUN CTAH 3A NPUOATHICTIO
[0 EKCNNYATALI

7.1 3aranbHi NONIOXXeHHSA

(1)P KoHcTpyKuis 3 KOMBGIHOBaHUMKN enleMeHTamm
NMoBMHHA NPOEKTYBaTWUCb i 3BOAUTUCHL TakK, 00
3aJ0BOJIbHANUCH BIiAMOBIOHI rPaHWYHI CTaHu 3a
eKkcnryaTauinHol NpuaaTHICTIO 3rigHO 3 OCHOB-
HumMmn Bumoramm 3.4 EN 1990.

(2) Mepesipka rpaHUYHMX CTaHIB 3a ekcnsyaTa-
LiHOKO MPUAATHICTIO NOBUHHA I'PYHTYBaTUCb Ha
KpuTepisx, HaBegeHnx y EN 1990, 3.4(3).

(3) MpaHnyHi cTaHn 3a ekcnnyaTauiHOK Npwu-
OaTHICTIO Ans KoMOIHOBaHMX NNUT i3 Npodinbo-
BaHMM CTaneBMM HaCTUIOM MOBWHHI NepeBips-
TUCb 3rigHO 3 po3aaifiom 9.

7.2 HanpyxeHHs
7.2.1 3az2anbHi NonoXeHHs

(1)P TMpu Bu3HayeHHi HanpyxeHb Ans ©6anok
y FPaHU4YHOMY CTaHi 3a eKchnyaTauiiHo npu-
OaTHIiCTO HeoOXigHO BpaxoByBaTW Y BiAMOBIAHNX
BMNagKax HacTymnHi BNANBK:

— 3aTpPUMKY HapOCTaHHS 3CYyBY;

— MOB3Yy4iCTb Ta ycaaky 6eToHy;

— YTBOPEHHS TPilLMH Y 6eTOHi Ta edekT oboriMmu
ans 6eToHy;

— MOCNiQOBHICTb 3BEAEHHS;

— 3POCTaHHSA THYYKOCTi BHACNigOK KOB3aHHA Yy
3CYBHUX 3’€HaHHAX NpU HeJOCTaTHLOMY Ha-
POCTaHHi 34ENSIEHHS;

— HeniHinHWIA xapakTtep poboTu cTani Ta apma-
TYpW, SKLO Le Mae Micue;

— [JennaHauis Bia Kpy4yeHHs abo 6e3 Kpy4eHHs,
AKLLO Le Mae MicLie.

Ac, is the reference value of fatigue strength
given in EN1993-1-9, 7, by applying category 80,

and the stress ranges Atg , and At are defined
in (1).

Expression (6.56) should be checked for the
maximum value of Ac g , and the corresponding
value Atg 5, as well as for the combination of the
maximum value of Atg , and the corresponding
value of A g . 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 SERVICEABILITY LIMIT STATES

7.1 General

(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) The verification of serviceability limit states
should be based on the criteria given in EN 1990,
3.4(3).

(3) Serviceability limit states for composite slabs
with profiled steel sheeting should be verified in
accordance with Section 9.

7.2 Stresses
7.2.1 General

(1)P Calculation of stresses for beams at the ser-
viceability limit state shall take into account the
following effects, where relevant:

— shear lag;

— creep and shrinkage of concrete;

— cracking of concrete and tension stiffening of
concrete;

— sequence of construction;

— increased flexibility resulting from significant
incomplete interaction due to slip of shear con-
nection;

— inelastic behaviour of steel and reinforcement,
if any;

— torsional and distorsional warping, if any.
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(2) 3aTpumKy HapoCTaHHsSI 3CyBY MOXHa Bpaxo-
ByBaTy 3rigHo 3 5.4.1.2.

(3) Akwo He BUKOPUCTOBYETLCA OiNbLl TOYHWUIA
MeTof, TO NOB3YYICTb i YCajKy MOXHa BpaxoBy-
BaTU LUMSXOM 3aCTOCYBaHHS BiAHOLIEHHS MoAy-
niB 3rigHo 3 5.4.2.2.

(4) Y nepepisi 3 TpiluMHaAMN OCHOBHMMMK BMSN-
BaMu ycagKkm MOXHa 3HEXTyBaTu npu nepesipui
HanpyXeHsb.

(5)P lMpun pospaxyHky nepepisdy MiLHICTb 6eToHY
Ha pO3THAr He BPaxoBYETbLCS.

(6) Bnnne 06T1CKkaHHA OETOHY Y 30HaX MiX TpiLLK-
HaMu Ha HanpyXeHHs B apmaTtypi i nonepegHb0
HanpyXeHin cTani NoBMHEH BpaxoByBaTUCh. AKLLO
He BMKOPUCTOBYETLCS BinblU TOYHWMIA MeTod, TO
HarnpyXeHHs B apmaTypi MOBWHHI BM3Ha4YaTUCb
3rigHo 3 7.4.3.

(7) Bnnueom oB6TnCkaHHA BETOHY Ha HanpyXXeHHS
Y KOHCTPYKUINHIN cTani MoXXHa 3HexXTyBaTw.

(8) BnnuBamu HeNoBHOro HAbyTTS MiLHOCTI 34en-
MNEHHS MOXXHA 3HEXTYBATK, SKLLO 3ab6e3neyyeTbes
MOBHE 3CYBHEe 3'€[HaHHS, i AKLLO 3aCTOCOBYETHCS
7.3.1(4) y BUNagKy HEMOBHOIO 3CYBHOTO 3'€HaHHS.

7.2.2 O6MexXeHHs1 HanpyXeHb Onsi crnopyd

(1) OBmexeHHs Hanpy>xeHb He BUMaraeTbes Ans
6anok, Akwo Ansa | rpyny rpaHnUYHoOro CTaHy He
BMMaraeTbCs NepeBipkn Ha BTOMY i He nepea-
BGavaeTbCsa 3aCTOCYyBaHHA MONepeaHLOro Hampy-
)KEHHs1 KaHaTaMu i/abo npuknagaHHsM KOHTPO-
NbOBaHUX gedopmauin (Hanpuknag, nigaoMkpa-
YyBaHHS Ha onopax).

(2) Onsa kombBiHOBaHMX KOSOH Yy ByaiBnsax, 3a3su-
Yyaw, He BUMaraeTbCsl OOMEXEHHS Hanpy>XeHb.

(3) 3a HeobXxigHOCTI, 3aCTOCOBYOTLCS OOMEXKEH-
HS HanpyxeHb y 6eTOHi Ta apmaTypi, HaBeaeHi
B EN 1992-1-1, 7.2.

7.3 Oecdopmadii y cnopyaax

7.3.1 lpoa2uHu

(1) MporvHM ogHWMX cTaneBux eNnemeHTiB Bia
NPUKNageHoro HaBaHTaXeHHS MOBWHHI BuU3Ha-
YyaTtuchb 3rigHo 3 EN 1993-1-1.

(2) MporMHn KOomMBGiHOBaHUX enemMeHTiB Big npwu-
KnaJeHoro HaBaHTaXeHHSA MOBUHHI BU3HAYaTUCH
3a NPYXHUM PO3paxyHKOM 3rigHO 3 po3ainom 5.

(3) BignikoBun piBeHb BEPTUKANbLHOrO MPOrnHY
(NPOBMUCAHHS) G 5y BiNlbHO 06NepTMX 6anok Bu-
3HavyaeTbCsA 40 BEPXHbOI CTOPOHM KOMOIHOBAHOI
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(2) Shear lag may be taken into account accord-
ing to 5.4.1.2.

(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
5.4.22.

(4) In cracked sections the primary effects of
shrinkage may be neglected when verifying
stresses.

(5)P In section analysis the tensile strength of
concrete shall be neglected.

(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) The influences of tension stiffening on
stresses in structural steel may be neglected.

(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 Stress limitation for buildings

(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) For composite columns in buildings normally
no stress limitation is required.

(3) If required, the stress limitations for con-
crete and reinforcement givenin EN 1992-1-1,7.2
apply.

7.3 Deformations in buildings
7.3.1 Deflections

(1) Deflections due to loading applied to the steel
member alone should be calculated in accor-
dance with EN 1993-1-1.

(2) Deflections due to loading applied to the com-
posite member should be calculated using elastic
analysis in accordance with Section 5.

(3) The reference level for the sagging vertical de-

flection o 5« Of un-propped beams is the up-
perside of the composite beam. Only where the
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Bankn. Tinbkn y BUNagky, AKWO MPOrMH MOXe
BNNMBaTM Ha 30BHIilWHIA BUrNsag Gyaieni, Heob-
XigHO MnpurAMaTK 3a BiANIKOBUW PIiBEHb HWKHIO
CTOPOHY Banku.

(4) BnnnBamu HeNoBHOro HabyTTs MiLHOCTI 34en-
NEHHS MOXHa 3HEXTYBaTU, AKLLO:

a) po3paxyHOK 3CYBHOro 3’€AHAHHS BUKOHAHO
3rigHo 3 6.6;

b) 3acTOCOBYETHCS HE MEHLL HiXK MOMOBUHA 3CYB-
HUX 3’eQHaHb Big HEOOXiOHUX ONA OOCATHEHHS
MOBHOrO 3CYBHOrO 3’€AHaHHA, abo 3ycunns, Lo
BMHMKAKOTb MPU MPYXHOMY Xapaktepi poboTu i
AKi AiloTb 'y 3CyBHUX 3'egHaHHax anga |l rpynum
rPaHNYHUX CTaHiB, He NepeBuLLYoTb P, ;

C) y BMnagky pedpuctux naut 3 pebpamu none-
pek 6ankn BucoTta pebep He nepesuLlye 80 Mm.

(5) Bnnue TpiwmH y BETOHI y 30HaX Big €MHUX
MOMEHTIB Ha MPOrMH MOBWHEH BPAaxXOBYBaTUChb
3aCTOCyBaHHAM MeETo4y PO3paxyHKy, HaBede-
Horo y 5.4.2.3.

(6) Anga 6anok 3 KpUTUYHUMK NepepisaMmn Knacis
1, 2 abo 3 MOXHa 3acTOCOBYBaTW BKa3aHWUW
HWXYe CnpoLEeHA MeTod. Ha KOXHi NpOMIKHIN
onopi, ae o nepesuwye 1,57, abo 1,5,
BiMOBIAHO, 3rMHANbHUA MOMEHT, BU3HAYEHWUIA ANsl
nepepisy 6e3 TpiwmnH 3a 5.4.2.3(2), MHOXWTbLCSA
Ha KoediuieHT f;, HaBedEeHNN Ha PUCYHKY 7.1, i
3abe3nevyroTbCs BiAMNOBIAHI 3pOCTaHHA MOMEHTIB
y npunernux nponbotax. Kpuy A MOXHa 3acTo-
COBYBaTM TifbKM ANA MPOMDKHMX MNPOSbOTIB,
SIKLLO HABaHTaXXEHHSI Ha OOMHULIKO JOBXWUHN BCiX
NpPonbOoTiB OAHAKOBE, a BENUYMHN NPOSILOTIB Bia-
Pi3HAOTLCA He Binblue HixX Ha 25 %. B iHwomy
pasi HeobXigHO 3acTocoByBaTWM HabnxeHe
HWKHE 3Ha4YeHHA 34enneHHa f; = 0,6 (niHia B).

deflection can impair the appearance of the build-
ing should the underside of the beam be taken as
reference level.

(4) The effects of incomplete interaction may be
ignored provided that:

a) the design of the shear connection is in accor-
dance with 6.6,

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 P, and

c) in case of a ribbed slab with ribs transverse to
the beam, the height of the ribs does not exceed
80 mm.

(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) For beams with critical sections in Classes 1, 2
or 3 the following simplified method may be used.
At every internal support where c,; exceeds
1,5y, or 1,514, as appropriate, the bending
moment determined by un-cracked analysis de-
fined in 5.4.2.3(2) is multiplied by the reduction
factor f, 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 f; = 0,6 (line B)
should be used.

f1
A
-035
10 g |50 206
+ Ea !2 =
A
06
& -
e‘r : : Eq Iy
1 2 3 Ezly

PucyHok 7.1 — KoeiuieHT 3HWXKEeHHS Ang 3rMHarbHOro MOMEHTY Ha Oropi
Figure 7.1 — Reduction factor for the bending moment at supports
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(7) MNpwn BU3HaAYEHHI NPOrMHY Ans BinbHO obnep-
TMx 6anok MoxHa BpaxoByBaTW BNIIMB MiCLEBOI
TEKYYOCTi KOHCTPYKUIMHOI CcTani Hag Onopoto
LWUNAXOM MHOXEHHSI 3rMHarlbHOro MOMEHTY Ha
ornopi, BW3HA4YeHOro 3rigHO 3 HaBegeHuMU Yy
LbOMY pO34ini MeTogamu, Ha HaACTynHWIA Jopat-
KOBMI NOHWXKYBAIbHUN KOEILLIEHT:
- f, = 0,5 aKupo fy OOCAraeTbcs OO HabyTTa
MiLlHOCTi O€TOHOM MNUTK;
- f, = 0,7 akwo fy aocsaraetbcsa nicns HabyTTa
MiLLHOCTi 6eTOHOM.
HaBegeHe HMX4ye 3acTOCOBYETbCA AN BU3Ha-
YEeHHA MaKCMMarnbHOro MNPOrMHy, ane He Ans
"ByaiBenbHOro nigrnomy".
(8) Y pasi BigcyTHOCTI 0COONMBUX BUMOI 3aMOB-
HUKa BMNIIMB KPWMBWU3HMW, CMPUYUHEHOI YCaAKoH
3BUYANHOrO BaXXKOro GETOHY, MOXe He BKto4a-
TUCb Y MPOrMH 3a YMOBMU, O BENWYMHA BIiAHO-
LLEHHS NpoNibOTy A0 3aranbHOoi BUCOTU Banku He
nepesuwye 20.

7.3.2 Bi6bpauisi (konueaHHsl)

(1) OvHamiyHi xapakTtepucTukm 6Ganok nepe-
KPUTTS MOBWHHI 3a40BOJIbHATU KpuTepii, HaBe-
aeHiy EN 1990, A1.4.4.

7.4 YTBOPEHHS TPilLUH Yy GETOHi
7.4.1 3azasnbHi NOI0)XXEHHS

(1) Ons oBMeXeHHSA LWMPUHK TPIWMH ANA KOM-
GiHOBaHMX KOHCTPYKLI/ 3aCTOCOBYHOTLCS MOSo-
*eHHsa EN 1992-1-1, 7.3.1(1) — (9). O6MexeHHs
WMPVHX TPILWH 3anexuTb Big KnaciB BNIvBY
3rigHo 3 EN 192-1-1, 4.

(2) OuiHKy WMPUMHX PO3KPUTTHA TPILLMH MOXHa
otpumatu 3 EN 1992-1-1, 7.3.4, oe HanpyXeHHs
o5 HeobxigHO BM3HA4aTK 3 ypaxyBaHHAM BMu-
BiB 0OTUCKaHHA GETOHYy npu po3Tary. AKWO He
3aCTOCOBYETHCA BinblL TOYHUI METOA, G ¢ MOXHA
BU3HayaTu 3rigHo 3 7.4.3(3).

(3) 3a cnpoLleHoOro KoHcepBaTMBHOMO nigxoay
MPUNHATHOrO OOMEXEHHS LLUMPUHMN TPILLMH MOXHA
OOCArTN WNsIXom 3abes3neyeHHsa MiHiManbHOro
apMyBaHHs, Bu3HayeHoro y 7.4.2, Ta KpOKy
CTpWXHiB abo AiameTpiB, IO HE NEepeBULLYIOTb
BU3HAYEHUX y 7.4.3 Mex.

(4) Y Bunagkax, konv 6anku B 6yaiBnsax sanpoek-
TOBaHi SIK LUAPHIPHO 00NepTi, a NMTU HEPO3PI3Hi
i KOHTPONb LUMPUHKN TPILLUMH HE BMMaraeTbCs, TO
nepenbadeHa NO3OBXHSA apmaTypa, sika BCTa-
HOBIIETLCA B MeXax MpuMBEAEHOI LMPUHK Oe-
TOHHOT NNUTK 3rigHO 3 6.1.2, NOBUHHA CTAHOBUTYU
He MeHLUe HiX:
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(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:

- f, = 0,5 if f, is reached before the concrete
slab has hardened;

- L,=0,7if fy is reached after concrete has hard-
ened.

This applies for the determination of the maximum

deflection but not for pre-camber.

(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 Vibration

(1) The dynamic properties of floor beams should
satisfy the criteria in EN1990, A1.4.4.

7.4 Cracking of concrete
7.4.1 General

(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-|, 4.

(2) An estimation of crack width can be obtained
from EN 1992-1-1, 7.3.4, where the stress o4
should be calculated by taking into account the ef-
fects of tension stiffening. Unless a more precise
method is used, 6 ¢ may be determined according
to 7.4.3(3).

(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) 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 % nnowi 6eToHy Onsi PO3KPINMEHMNX KOH-
CTPYKLUIN;
— 0,2 % nnowi GeToHy ANs HepO3KpinmeHmx
KOHCTPYKLLiN.
ApmaTypa y wapHipHux 6ankax MOBMHHA Mpo-
[0BXyBaTUCb Ha AOBXNHY 0,25L y KOXXHY CTOPOHY
BiJ NMpOMiXKHOI onopu, abo Ha 0,5L 3a npwunerny
00 KoHconi, ge L — goBXuHa BignoBigHOro npo-
nboTy abo koHconi BignosigHo. He BpaxoBy-
HOTbCA XOAHI NpodHACTUNM. MakcmanbHUin KpoK
CTPWXHIB noBuHeH Bignosigatn 9.2.1(5) ansa
KombGiHoBaHux nnut abo EN 1992-1-1, 9.3.1(3)
ANsA CyuinbHNX 6ETOHHUX NOMKULb.

7.4.2 MiHimanbHe apmMy8aHHs

(1) Akwo He BUKOPUCTOBYETLCA OiNbLl TOYHWUNA
po3paxyHok 3rigHo 3 EN 1992-1-1, 7.3.2(1), To
y BCiX nepepizax 6e3 nonepegHbO HamnpyXeHoi
apmatypu i il 3Ha4yHUMX 3ycunb pPO3TAry BHa-
cnigok obmexeHHs npuknageHux gedopmalin
(Hanpuknag, OCHOBHUM | AoAaTKOBUIA BMNMB
ycafku) B NnoegHaHHi abo 6e3 Hboro 3 BnnMBamm
Bif 6e3nocepegHbOro HaBaHTAXEHHS, HEOOXiaHY
MiHiManbHy nnowy apmaTtypu Ag Ana nnut
KOMOiHOBaHMX Oanok BU3Ha4aloTb 3a BUPa3oM:

— 0,4 % of the area of the concrete, for propped
construction;

— 0,2 % of the area of concrete, for un-propped
construction.

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 Minimum reinforcement

(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 A, for the slabs of com-
posite beams is given by:

As =Ks k¢ kfct,eff Ast los, (7.1)

ae:
fotoff — PAKTUYHA CepefHsl MILHICTb Ha po3Tsar
GeTOHY Ha MOMEHT Yacy, KOnu O4iKyeTbCH MOX-
nMBa nosiBa TPILLWH. 3HAYEHHS fyy o MOXHA NPUI-
matu, akiana fy, (EN 1992-1-1, Tabnuuga 3.1) abo
K fo, (TaGnus 11.3.1), BignosigHo NpuMaroyn
SK Knac MILUHOCTI HA MOMEHT MOXIMBOI MNOSIBU
TPILLMH. AKWO Bik 6ETOHY HA2 MOMEHT YTBOPEHHS
TPILLMH HEMOXNNBO BCTAHOBUTW OOCTOBIPHO, ane
BiH MEHLUWI HiXX 28 Ai6, To MiHiManbHy MiLHICTb Ha
pO3TAr MOXHa npuimatn 3 H/mm?;
k — koedilieHT, WO BpaxoByE BB HEPIBHO-
MIpH/X CaMOBPIBHOBaXXEHUX Harpy>XeHb i MoXxe
npunmatuce 0,8;
ks — KOeiLliEHT, LLI0 BPaXOBYE BMIIMB 3MEHLLEHHS
HOpMarbHUX 3ycunb y GETOHI NAUTU BHACNIgOK
NnosiBM TPILUH i MiCLEBOro KOB3aHHS 3CYBHUX
3'edHaHb, 9k Moxe npumatuce 0,9;
k. — KoediuieHT, WO BpaxoBye po3noin Hanpy-
XeHb Y nepepisi 6e3nocepeHbO nepen nosBoro
TPILWVMH | BU3HAYAETLCA 3a BUPA3OM:

1

c

"4 h, 1(220)

where:

fot off 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 f 4 may
be taken as those for £, , see EN 1992-1-1, Table
3.1, or as f,, , 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/mm? may be adopted:;

k is a coefficient which allows for the effect of
non-uniform self-equilibrating stresses which may
be taken as 0,8;

k. 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;

k. is a coefficient which takes account of the
stress distribution within the section immediately
prior to cracking and is given by:

+0,3<1,0; (7.2)
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h, — TOBLUMHA GETOHHOI MONWLi, 3a BUHATKOM
BYTIB Ta pebep;

Zy — BepTUKarnbHa BiCTaHb MiX LeHTpaMu Barv
©eToHHOI nonuui 6e3 TpiwmH i KOoMBiHOBaAHOro
nepepisy 6e3 TpimH, obuncneHa i3 3actocyBaH-
HAM BiAHOLUEHHA MOAYNIB Ny NMPU KOPOTKOTPU-
BariloMy HaBaHTaXEHHi;

Cs — MakcuMaribHO [OMYCTUMI HanpyXeHHs Y
apmartypi 6e3anocepegHbO Micns BUHUKHEHHS Tpi-
LWMH. BOHM MOXXYTb OOpiBHIOBATM HOPMaTUBHOMY
ornopy TeKy4oCTi fg, . Y 3anexHocTi Bif AiameTtpa
CTPWXKHIB MOXITMBA HEOBXiAHICTb NPUAHATTS HUX-
YOro 3HayeHHs1 AN BMKOHAHHS YMOB CTOCOBHO
OOMEXEHHS LUMPUHU PO3KPUTTS TPiWmMH. Lli 3Ha-
YeHHs HaBegeHo y Tabnuui 7.1;

At — NNoLLa po3TArHyToi 30HM (BHaCMiOoK Al npu-
KnageHoro HaBaHTaXXeHHs Ta OCHOBHUX BMMMBIB
ycagkun) 6eanocepeHbo nepen YyTBOPEHHAM Tpi-
WHH vy nepepisi. ng cnpoLleHHs MOXHa BUKO-
pucToByBaTW MoLy nepepidy OeToHy B MeXxax
NpvBEAEHO! LUMPUHNA.

(2) MakcumanbHUM giameTp CTPWKHSA NpU MiHi-
ManbHOMY apMyBaHHi MOXe 6yTun BUOO3MiIHEHWIA
Ha BENWYMHY ¢, LLO BU3HAYAETLCSA BUPA3OM:

h is the thickness of the concrete flange, exclud-
ing any haunch or ribs;

z, is the vertical distance between the centroids
of the un-cracked concrete flange and the
un-cracked composite section, calculated using
the modular ratio n, for short-term loading;

os is the maximum stress permitted in the
rein-forcement immediately after cracking. This
may be taken as its characteristic yield strength
fy - Allower 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;

At 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) The maximum bar diameter for the minimum
reinforcement may be modified to a value ¢ given

by:

¢ = ¢*fct,eff /fct,O, (7-3)
ae: where:
¢ — MakcumarbHUIA PO3MIp CTPUKHA, HABEAEHUN ¢* is the maximum bar size given in Table 7.1;
y Tabnuui 7.1;
f.; o — AOBiaKoBa (6a30Ba) MiLHICTb 2,9 H/MM?. f.1o is a reference strength of 2,9 N/mm?.

Tabnuua 7.1 — MakcumanbHi giameTpu apMaTypHUX CTPUXKHIB 3 pUPNEHHAM

Table 7.1 — Maximum bar diameters for high bond bars
MakcumanbHUn giameTp CTPUXKHIB ¢*, MM, ONs1 PO3PaxXyHKY LLUMPUHK
HanpyxeHHs ychani PO3KPUTTS TPILLMUH W) , MM
Steel sc’:rse’sglcznsw,l N/mm?2 Maximum bar diameter ¢* (mm) for design crack width, w;, , mm

w, = 0,4 mm (mm) w, = 0,3 MM (mm) w, = 0,2 mm (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) Ak miHimym nonoBuHa HeobXxigHOI apmaTypu
MOBUHHA PO3TALUOBYBATUCh MiX CEPEAMHON BU-
COTUW MAUTU | TPaHHIO, Ha SKY Ail0Tb MakcuMarnbHi
aedopmadii postary.

(4) Ona BM3HAYeHHS MiHIManbHOrO apMyBaHHSA
y GEeTOHHMX MOoMMUAX 3 NEePEMIHHOK BUCOTO Y
nonepeyHomy 0 Ganku HanpsiMi HeoOXigHO BK-
KOpPUCTOBYBaTW MiCLLEBY TOBLLMHY.

(5) Ons 6yniBenb MiHiManbHe apMyBaHHS 3rigHO
3 (1) i (2) NOBMHHO PO3MiLLlyBaTUCb, SIKLLO MNpw
HOPMaTUBHOMY CMOJSyYeHHi Ail BUHUKaOTb Ha-
NPY>XEHHS po3TAry.

(6) Y byaiBnax MiHimanbHa HUXHS apmatypa ans
OETOHHOro 3anoBHEHHSI CTiHKW CTaneBoro ABO-
TaBpOBOro Mpoqifto MOBMHHA BU3HA4YaTUCL 3a
Bupasom (7.1) npu k., = 0,6, a k =0,8.

7.4.3 KoHmposib ymeopeHHss mpiwuH
eHacsidok 6e3nocepedHbL020
HaeaHMaXxeHHs1

(1) Axwo 3abesneyveHoO MiHiManbHe apMyBaHHS
3a 7.4.2, 1O, 3a3BUYal, OOMEXEHHSI LUMPUHN
TPILUH NPUAHATHUMU BENUYUHAMU OOCATaeTbCS
OOMEXEeHHsIM KpoKy abo AiameTpiB CTPUXKHIB.
MakcumanbHuii giameTp i MakCumManbHUA KPOK
CTPWXHIB 3anexuTb Bif HanpyxeHb ¢4 y apMma-
Typi i pO3paxyHKOBOI LWMPUHU TpiwmMH. Makcu-
ManbHWUIA JdiameTp CTPWXKHIB HaBedeHo y Tab-
nigi 7.1, a MakCUManbHUA KPOK CTPUXKHIB — Yy
Tabnuui 7.2.

(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) 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) 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) 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 k. taken as 0,6 and k
taken as 0,8.

7.4.3 Control of cracking due to direct
loading

(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 o 5 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.

Tabnuua 7.2 — MakcumanbHUM KPOK apMaTypPHUX CTPUXKHIB i3 puddnieHHAM

Table 7.2

— Maximum bar spacing for high bond bars

HanpyxeHHs B apmartypi
og, HiMM?

MakcumarnbHU KPOK CTPYDKHIB, MM, AN PO3PAXYHKY LUMPUHN TPILLUH W)
Maximum bar spacing for design crack width w;,

Steel stress o 5, N/mm? W, = 0,4 MM (mm) w, = 0,3 MM (mm) w = 0,2 MM (mm)
160 300 300 200
200 300 250 150
240 250 200 100
280 200 150 50
320 150 100 -
360 100 50 -

(2) BHyTpiWwHi 3ycunng nOBWMHHI BU3HaA4YaTUCb
NPY>XHUM pO3paxyHKOM 3rigHO 3 po3aginom 5 3
ypaxyBaHHAM BNNuUBY TPiWwuH y 6eToHi. Hanpy-
XXEeHHs1 B apmaTypi MOBWHHI BU3Ha4yaTUCb 3 ypa-
XyBaHHSIM BMAMBIB 00TUCKaHHA BETOHY MiX Tpi-

(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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WnHaMK. AKWO He 3acTOCOBYETbCA Oinblu TOY-
HUA METOA, TO HarnpyXeHHA MOXYTb 004MChto-
BaTUCb 3rigHo 3 (3).

(3) Y kombiHoBaHMX Garnkax, Ae OOMyCKaeTbCs,
Wwo 6eToH NNUTK 3 TpilMHaAMM i HemMa nonepea-
HbOrO Hanpy>XeHHs kaHaTaMu, Hanpy>XeHHs y 3a-
ni3o6eTOoHi 30iNbLIYOTECA BHACMIOOK OOTUCKAHHS
OETOHY MiX TPILLMHAMM Y MOPIBHSAHHI 3 HAMPYXXeH-
HSIMM, LLIO I'PYHTYHOTbCS Ha poBoTi KOMBIHOBaHOIO
nepepisdy 6e3 ypaxyBaHHA 6eToHy. HanpyXeHHs
po3TAry B apmartypi o BHacrnigok 6esnocepepn-
HbOrO HaBaHTAXEHHSI MOXHa BU3HAYUTK 33 BU-
pasom:

tension stiffening of concrete between cracks.
Unless a more precise method is used, the
stresses may be calculated according to (3).

(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 3 due
to direct loading may be calculated from:

Gs =0g 0 tAcy (7.4)
npwu: with:
Acg = % , (7.5)
Qet Ps
oo =— 7.6
ct Aa Ia ( )
ae: where:

G0 — HampyXeHHs B apmaTypi, WO BUHUKAKOTb
Bif, BHYTPILUHIX 3yCunb, AKi AOil0Tb Ha KOMOIHO-
BaHWI nepepis, obumcneHi 6e3 ypaxyBaHHs po3-
TAMHYTOro GETOHY;

fotm — CepeaHs MILHICTb 3BUYaNHOrO BaXXKOro
6eToHy Ha po3Tar, WO NpuAMaeTbCcs AK fy,
(EN 1992-1-1, Tabnuusa 3.1) abo f,,, ansa ner-
Koro 6eToHy 3 Tabnuui 11.3.1;

ps — KoeilieHT apMyBaHHS , LLO BU3HAYaETLCA
AKps =(As [ Act);

At —NpuBeeHa nroLa nepepidy 6eToHy nonuui
B 30Hi pO3T4ry; Ang CnpoLeHHsA BUKOPUCTOBYIOTb
nnowy nepepizy 6eToHy B Mexax npuBeaeHoi
LUVPVHU;

Ag — 3aranbHa nnoua BCiX WapiB No3A0BXHLOI
apmatypu B Mexax npvseaeHol nnowi Az ;

A, | — nnowa i MOMEHT iHepLii NpnBegeHOro KoM-
BiHoBaHoOro nepepisy 6e3 ypaxyBaHHA pO3TArHy-
Toro 6eToHy i NnpochHaCTUN, AKLLO HasABHUN,

A, |, — BiANOBIAHI XapakTepUCTUKN KOHCTPYKLLiN-
HOro cTaneBoro NpPoqinto.

(4) Onsa koHCTpyKLUin byaisens 6e3 nonepeaHLoro
HaMpy>XeHHA KaHaTamu, 3a3Bu4van, HeobXxigHo
BMKOPUCTOBYBATU KBa3iMOCTINHE CNOSTy4YeHHs i
AN BU3HAYEHHA G 5.
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G 0 Is the stress in the reinforcement caused by
the internal forces acting on the composite sec-
tion, calculated neglecting concrete in tension;

fm is the mean tensile strength of the concrete,
for normal concrete taken as fy, from
EN 1992-1-1, Table 3.1 or for lightweight concrete
as f,,, from Table 11.3.1;

ctm
ps Iis the reinforcement ratio, given by

ps =(As [ Act);

Aqt 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;

A, is the total area of all layers of longitudinal rein-
forcement within the effective area Ag;;

A, | are area and second moment of area, respec-
tively, of the effective composite section neglect-
ing concrete in tension and profiled sheeting, if
any;

A, , I, are the corresponding properties of the
structural steel section.

(4) For buildings without pre-stressing by ten-
dons the quasipermanent combination of actions
normally should be used for the determination of
Cg-
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8 KOMBIHOBAHI BY3J11 KAPKACIB
cnopypg

8.1 Chepa

(1) KombGiHoBaHuWI By30n Bu3HavaeTecs y 1.5.2.8.
OkpeMi npuknaam nokasaHo Ha pUCyHKy 8.1. [Hwwi
BY3IM y KOMBIHOBaHMX Kapkacax NOBWHHI Mpoek-
TyBaTuCh 3rigHo 3 EN 1992-1-1 abo EN 1993-1-8
BignoBigHoO.

Mo3Haku:

1 — Npn OAHOCTOPOHHBOMY 3’€HaHHi;
2 — nNpv ABOCTOPOHHBLOMY 3’€QHaHHi;
3 — NMoLMHa KOHTaKTy

8 COMPOSITE JOINTS IN FRAMES FOR
BUILDINGS

8.1 Scope

(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.

Key:

1 — single-sided configuration;
2 — double-sided configuration;
3 — contact plate.

PucyHok 8.1 — lNMpuknagu kombiHOBaHMX By3niB
Figure 8.1 — Examples of composite joints

(2) Posgin 8 3acTtocoByeTbCA OO BY3NiB, SKi 3Ha-
XOASATbCSA MepeBaXkHO Mia4 CTaTUYHUM HaBaHTa-
>KeHHAM. BoHM OonoBHIOWTLCA abo BUOO3MIHIO-
toTbesa (EN 1993-1-8).

8.2 Po3paxyHOK, MoAentoBaHHA
i knacudpikauia
8.2.1 3azasnbHi NosoxeHHs
(1) BactocoBytoTbes nonoxeHHs EN 1993-1-8, 5

Ans By3noBux 3'egHaHb tmniB "H" abo "I" 3 Bugo-
3MiHamu, HaBegeHuUMK y 8.2.2 1 8.2.3 Hmxkye.

(2) Section 8 concerns joints subject to predomi-
nantly static loading. It supplements or modifies
EN 1993-1-8.

8.2 Analysis, modelling and classification

8.2.1 General

(1) The provisions in EN 1993-1-8, 5 for joints
connecting H or | sections are applicable with the
modifications given in 8.2.2 and 8.2.3 below.
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8.2.2 Mpy»xHuli 3a2anbHUll PO3paxyHOK

(1) AAKwlo OpCTKICTb Ha Kpy4eHHst S; mpuiima-
€TbCAA 5K S jnj/y 3riAHO 3 EN 1993-1-8, 5.1.2, 10
3Ha4YeHHA nepexigHoro koeilieHTa XOPCTKOCTI 1
Ons 3’eqHaHHS Yepes KOHTaKTHI NacTUHU Heob-
xigHo npunmatun 1,5

8.2.3 Knacudbikauisi ey3nie

(1) Knacudikauis By3niB NoOBMHHa 34iNCHIOBATUCH
arigHo 3 EN 1993-1-8, 5.2 3 ypaxyBaHHAM KOMOi-
HOBaHOI fAii.

(2) Mpu kBanigikauii HeobXigHO BpaxoByBaTU
HanpPsIMM BHYTPILLHIX CUIT | MOMEHTIB.

(3) YTBOpPEHHSAM TPILLMH i NOB3YYiCTIO Y 3’€QHAHNX
erieMeHTax MoXHa 3HexTyBaTu.

8.3 MeToam po3paxyHKy

8.3.1 OcHoeu i cchepa

(1) Y sKocTi OCHOBM ANA poO3paxyHKy BY3MiB i
3’eHaHHSA KOOH i pureniB MoXHa 3acTOCOBYBaTU
EN 1993-1-8, 6 npu 3abe3neyeHHi ymoBU, L0
YaCTWHMW CTaneBnx eNeMeHTIB BY3MiB 3HaxXoaATb-
Csl B MeXax Liboro nepepiay.

(2) MpuHATI y po3paxyHKy XapakTepUCTUKK
KOMIMOHEHTIB MOBWHHI I'PYHTYBaTUCb HA BUMpPO-
OyBaHHsAX abo aHaniTUYHMX YN YNCENBHUX METO-
Aax, nigTBepokeHnx BunpobyBaHHAMMN.

MpumiTka. XapakTepncTnkn cknagoBux HagaHo y 8.4
i gogatky A Hwkde Tay EN 1993-1-8, 6.

(3) Mpu BU3HAYEHHI KOHCTPYKTMBHUX XapakTepuc-
TMK KOMMOHEHTIB BY3MiB psg PO3TArHyTUX apMa-
TYPHUX CTPWDKHIB MOXXHA PO3rnsifaTi Sk NoaibHMN
PS4 PO3TArHYTMX OOMTIB CTaneBoro 3'€AHaHHSA
npu 3abesneveHHi yMoBW, L0 NPUAMaOTbCHA KOH-
CTPYKTUBHI XapakTEPUCTUKN apMaTypu.

8.3.2 Hecyuya 30amHicmb

(1) Komb6iHOoBaHi By3nu MOBWHHI pO3paxoByBa-
TMCb Ha CMIPUNHATTS BEPTUKASTbHOMO 3CYBY 3rigHO
3 BignoBiaHUMK nonoxeHHsimm EN 1993-1-8.

(2) PospaxyHKkoBUA MOMEHT BHYTPILIHBbOI Napu
KOMOiHOBaHOro By3na MOBMHEH BW3HA4YaTUCb
aHanoriyHo 3 BiAMNOBIAHMMMW MOJIOXKEHHAMU AN
cTaneBux By3nis, HaBegeHumn y EN 1993-1-8,
6.2.7 3 ypaxyBaHHSIM BHECKY apmaTypw.

(3) Onip cknagoBMx NOBUHEH BU3Ha4YaTUCL 3a 8.4
Huxkde | EN 1993-1-8, 6.2.6 BignosigHo.
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8.2.2 Elastic global analysis

(1) Where the rotational stiffness S; is taken as
S, ini/m in accordance with EN 1993-1-8, 5.1.2,
the value of the stiffness modification coefficient n
for a contactplate connection should be taken as
1,5.

8.2.3 Classification of joints

(1) Joints should be classified in accordance with
EN 1993-1-8, 5.2, taking account of composite
action.

(2) For the classification, the directions of the in-
ternal forces and moment should be considered.

(3) Cracking and creep in connected members
may be neglected.

8.3 Design methods

8.3.1 Basis and scope

(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) The structural properties of components as-
sumed in design should be based on tests or on
analytical or numerical methods supported by
tests.

Note: Properties of components are given in 8.4 and
Annex A herein and in EN 1993-1-8, 6.

(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 Resistance

(1) Composite joints should be designed to resist
vertical shear in accordance with relevant provi-
sions of EN 1993-1-8.

(2) The design resistance moment of a composite
joint with full shear connection should be deter-
mined by analogy to provisions for steel joints
givenin EN 1993-1-8, 6.2.7, taking account of the
contribution of reinforcement.

(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 KpymunbHa xxopcmkicmb

(1) KpyTunbHa KOpPCTKICTb By3ria NoBMHHA BU3-
HayYaTUCb aHanoriyHo 3 BigNOBIAHWUMMK MOMO-
XEHHAMU ONg CcTaneBux BY3riB, HaBeOEHUMU Y
EN 1993-1-8, 6.3.1 3 ypaxyBaHHAM BHECKY apMa-
Typw.

(2) BHauyeHHs koedpivyienta v (EN 1993-1-8,
6.3.1(6)) noBMHHO npunmaTuUch 1,7 ons 3’eqHaHb
yepes3 KOHTaKTHI NNacTuHU.

8.3.4 Hecyya 30amHicmb Ha KpYy4eHHs1

(1) Mpwn BM3Ha4YeHHI Hecy4oi 34aTHOCTI Ha Kpy-
YeHHs1 HeoOXiAHO BpaxoByBaTK BMSIMB TPILLUH Y
BeToHi, 06T1CKaHHA Npy po3TAry Ta AedopmalLlito
3CYBHUX 3’€QHaHb.

(2) Hecy4ya 3gaTHICTb Ha Kpy4eHHsi KOMBIHOBaHUX
By3niB Moxe OyTu MnokasaHa AaHuMMW eKkcnepwu-
MeHTanbHUx BunpobysaHb. HeobxigHo Bpaxosy-
BaTW MOXIUBY BiAMIHHICTb XapakTepucTuK mare-
pianis Big BCTAHOBMEHNX HOPMATUBHUX BEMNYNH.
EkcnepumeHTanbHe niaTBepikeHHA He BMMara-
€TbCH Y BUMAAKax, KONW 3acTOCOBYHOTbCS ene-
MEHTU, ANS AKUX NPaKTUKOK MiATBEPOXKEHO, Lo
BOHW MaloTb HEOOXiAHI XapakTepUCTUK.

(3) Ak anbTepHaTMBa MOXYTb 3aCTOCOBYBaTUCb
yucenbHi METoaM 3a YMOBW, LLIO BOHW NiATBEPA-
XYKOTbCS BUNPOOYBAHHSAMM.

8.4 Onip KOMNOHEHTIB
8.4.1 Copepa

(1) 3rigHo 3 HaBeaeHUM HUxYe Y 8.4.2 HeobXigHO
BM3HA4aTW Onip HACTYMHUX OCHOBHUX KOMMOHEHT
BY3niB:

— MO340BXHbLOI PO3TArHYTOI apMaTypu;

— CTUCHYTOT CTaneBoi KOHTaKTHOT MANTW.

(2) Onip komMnoHeHT, BkazaHux y EN 1993-1-8,
NMOBUHEH MPUAMATUCL, SIK HaBedEeHO HWX4e, 3a
BUHSTKOM HaBegeHoro y 8.4.3.

(3) Onip 6eTOHY OMOHOSIYEHHS CTIHOK y CTaneBux
NPOgINAX KOMOH MOBUHEH BM3HAYaTUCL BiAMO-
BigHO 00 8.4.4.

8.4.2 OcHo8HI KoMrioHeHMuU 8y31lie

8.4.2.1 No30d08xHs1 cmarnega po3mseaHyma
apmamypa

(1) MpueeaeHa wWnpuHa 6eTOHHOT NONULi NOBUH-

Ha BM3HaA4YaTMCb AN MOMEPEYHOro nepepisy B
3’edHaHHI 3rigHo 3 5.4.1.2.

8.3.3 Rotational stiffness

(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) The value of the coefficient vy, see
EN 1993-1-8, 6.3.1(6), should be taken as 1,7 for
a contact plate joint.

8.3.4 Rotation capacity

(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) 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) Alternatively, calculation methods may be
used, provided that they are supported by tests.

8.4 Resistance of components

8.4.1 Scope

(1) The resistance of the following basic joint com-
ponents should be determined in accordance with
8.4.2 below:

— longitudinal steel reinforcement in tension;

— steel contact plate in compression.

(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) The resistance of concrete encased webs in
steel column sections should be determined in
accordance with 8.4.4 below.

8.4.2 Basic joint components

8.4.2.1 Longitudinal steel reinforcement in
tension

(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) HeobxigHo gonyckaTu, WO Y aKTUYHIN NroLLi
NO300BXHBOI PO3TArHYTOI apMaTypu HanpyXeHHs
JocsaratoTb I pO3paxyHKOBOro OMopy TeKy4OCTi
fsd -

(3) Axkwo mae micue HeBpiBHOBaXXeHe HaBaHTa-
XEeHHSA, Ang nepesipkn nepefadi 3ycunb Big, 6e-
TOHHOI NIIUTN Ha KOMOHY MOXHa 3aCTOCOBYBaTU
MOAENb CTUCHYTO-PO3TAMHYTUX YMOBHUX €fleMeH-
TiB (pUCYHOK 8.2).
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(2) It should be assumed that the effective area of
longitudinal reinforcement in tension is stressed
to its design yield strength £ .

(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.
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PucyHok 8.2 — Mogenb CTUCHYTO-PO3TArHYTUX YMOBHUX €f1EMEHTIB
Figure 8.2 — Struttie model

(4) Ona OQHOCTOPOHHBLOI KOHirypauii Kombi-
HOBaHOro By3na poboya MO3O0BXHS PO3TArHyTa
apmaTypa MnAMTU MOBUHHA HANEXHUM YMHOM
3aaHKepOoBYBaTMCb BAOBX MPONboTy Ganku Ans
MOXXINMBOCTiI JOCATHEHHSI PO3PaxyHKOBOro Onopy
npv posTary.

8.4.2.2 Cmanesa KoHmakmHa rauma rnpu
cmucky

(1) Axwo BrncoTa abo WMprHA KOHTaKTHOI NIMTH
nepeBuLLyE BIONOBIOHWI PO3MIp CTUCHYTOI MoO-
nuui ctanesoro npodinto, To pobounii po3mip
NMOBMHEH BM3HA4YaTMUCb 3a YMOBM AWCNepcii nig
KyTOM 45° yepes KOHTaKTHY NInTY.

(2) HeobxigHo gonyckatu, wo y pobouyin nnoLi
CTUCHYTOI KOHTaKTHOI MANTWN HaMNPYXeHHS MOXYTb
J0CArTN Ti pO3paxyHKOBOroO OMopy TEKy4OCTi fyd .

8.4.3 CmiHka KOs1OHU npu riornepeyHomy
CMUcKky

(1) Ons 3’egHaHHA Yepes3 KOHTAKTHY MAUTY po-
Boya LWMpUHa CTUCHYTOI CTIHKN KOMOHW b e
NMoBMHHA BM3HaA4YaTUCb 3a YMOBM Aucnepcii nig
KyTOM 45° yepes KOHTaKTHY NInTy.
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(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 Steel contact plate in compression

(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) It should be assumed that the effective area of
the contact plate in compression may be stressed
to its design yield strength £, .

8.4.3 Column web in transverse compression

(1) For a contact plate connection, the effective
width of the column web in compression bgg . ¢
should be determined assuming dispersion at 45°
through the contact plate.
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8.4.4 lidcuneHi koMnoHeHMu
8.4.4.1 CmiHka KOMOHU ripu 3cysi

(1) Akwo cTtanesa CTiHKa KONIOHW OMOHOMIYeHa
©eToHoM (pucyHok 6.17, b), po3paxyHKoBuMI onip
3cyBy nadeni (cTiHku) 3rigHo 3 EN 1993-1-8,
6.2.6.1 moxe 306inbliyBaTUCb 3 YypaxyBaHHAM
OMOHOMIYEHHS.

(2) Ons ogHOCTOPOHHIX By3niB abo ABOCTOPOH-
HiX, Yy KMX BucoTa 6anku ogHakoBa, po3paxyH-
KOBWI onip 3CcyBy GETOHHOrO 3amMOBHEHHS MO
naHeni CTiHkU KONOHU V, . ry MOBUHEH BU3Ha-
YaTuCb 3a BUPA3OM:

8.4.4 Reinforced components
8.4.4.1 Column web panel in shear

(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) 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 V,,, - 5, should be determined
using:

Vap.c.rd =0,85VA. fpy SiN6 (8.1)
npu: with:
A; =0,8(b; —t,)(h—2tf)cosb, (8.2)
6 =arctan[(h —2t¢)/ 2], (8.3)
ae: where:

b, — wmnpuHa 6€TOHHOro 3anoBHEHHS;

h — BucoTa Npointo KONoHw;

tr— TOBLLMHA NOMULIb KOIOHW;

t,, — TOBLLIMHA CTiHKW KOMOHMW,

Z — nneye BHyTpiwHbOi napu (EN 1993-1-8,
6.2.7.1 i pucyHok 6.15).

(3) KoeillieHT 3HWMXKEHHS, WO BpaxoBYy€E BMVB
NO3J0BXHbOr0 CTUCKY Y KOSMOHI Ha po3paxyHKo-
BUA ONip CTIHKA KOMOHW nNpW 3CyBi, NMOBUHEH
BM3Ha4YaTUCL 3a BMPa3OM:

v:0,55(1+2(

ae:

Ngy — po3paxyHKoBa HopMarbHa cura CTUCKY Y
KOINOHi;

Npi,rg — PO3PaxyHKOBWIA NNIACTUYHMIA onip norne-
peyHoro nepepisy KOMOHWU BKMHOYHO 3 B6ETOHOM,
anB.6.7.3.2.

8.4.4.2 CmiHka KOIOHU ripu rnornepevyHomy
cmucky

(1) Akwo cTiHka cTaneBoi KOSIOHW OMOHOMIYEHA
0eToHOM, TO PO3paxyHKOBWUI OMip CTiHKW KOFOHU
npM CTUCKY, LO BU3HAYaeTbCA 3rigHO 3
EN 1993-1-8, 6.2.6.2, moxe 30inbliyBaTuCh 3
ypaxyBaHHAM GEeTOHY.

b, is the breadth of the concrete encasement;

h is the depth of the column section;

t¢ is the column flange thickness;

t,, is the column web thickness;

z is the lever arm, see EN 1993-1-8, 6.2.7.1 and
Figure 6.15.

(3) The reduction factor v 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:

NEeqg

o B <1, (8.4)

pl,Rd

where:

Ng,is the design compressive normal force in the
column;

Npirg is the design plastic resistance of the
column’s cross-section including the encase-
ment, see 6.7.3.2.

8.4.4.2 Column web in transverse compression

(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) PospaxyHkoBuii onip 6E€TOHHOIO 3arnOBHEHHS

(2) The design resistance of the concrete encase-

CTIHKA  KOMOHM TMpu  NONepevyHoMy CTUCKY ment to the column web in transverse compres-
Fé we,c,rg HEOOXIAHO BM3HAYaTW 3 BUKOpUCTaH- sion F; . ¢ Rg Should be determined using:
HSM BUpasy:

Fc,wc,c,Rd = 0785kwc,c teff,c (be —tw)fod (8.5)
ae: where:

tofrc — POBOYa OoBXMHa 6eToHy, BU3HaYeHa Ta-
KM e Crnocobom, sk i poboya WwuprHa beg . e »
sika Bu3HavaeTbca y EN 1993-1-8, 6.2.6.2.

(3) Axkwo Ha GeToH 3anoBHEHHS AiloTb Hanpy-
YKEHHS MO340BXHbOIO CTUCKY, TO X BMSMB Ha onip
BGeToHy MonepeyHoMy CTUCKY MOXHa BpaxoBYy-
BaTU LUMSXOM MHOXEHHS 3HaueHHs Fg .. py
Ha koedilieHT k. . Lo BU3HaYaeTbCs Sk

Gc
Kwee =1,3+3,3

ne:

G com,c,Ed — MO3AOBXHI HaNpyXeHHs CTUCKY Y
3anoBHEHHI Bif pO3paxyHKOBOI HOpMaribHOT Cunm
Ngg .

3a BiACyTHOCTI BirlbLL TOYHOrO METOAY G ¢om ¢ Ed
MOXXHa BM3Ha4yaTu 3a BigHOCHMM BHECKOM BETOH-
HOro 3arnoOBHEHHS Yy NAACTUYHUW OMip NPoduinto
kosioHn npu ctucky Ny ry, ANB. 6.7.3.2.

9 KOMBIHOBAHI MJIUTU 3 NPO®IJIbOBA-
HAMWU HACTUINAMM ONA Crnopyq

9.1 3aranbHi NOMOXeHHSA
9.1.1 Copepa

(1P Llen posgin posrnsgae KOMOiHOBaHI NnnTu
NEpPEKPUTTIB 3 MPOSIbOTOM TiflbKWU Yy HanpsiMKy
pebep. KoHConbHI NnMTK oxonntorTbesa. 3acTo-
COBYETbCA [N MPOEKTyBaHHA  OyaiBenbHUX
KOHCTPYKLiM, AKLWO NPUKIaaeHi HaBaHTaXeHHs €
nepeBa)kHO CTaTUYHI, BKIHOYHO 3 NPOMUCIIOBMMMU
OyniBnsMu, Oe Ha NepekpuUTTa MOXyTb AiFTu
PYXOMi HaBaHTaXXEHHS.

(2)P Cdhbepa obmexyeTbca HacTUNaMm 3 By3bkum
KPOKOM CTiHOK.

MpumiTka. By3bKknin KpoK CTIHOK BM3HAYa€ETbCA BEPX-
HbOIO MeXelo BifHOWeHHs b, / bg (pucyHok 9.2). pa-

HWYHI 3HAYEHHS MOXYTb BCTaHOBMIOBATUCb Y HaLjio-
HanbHoMy goaatky. PekomeHayeTtbca BenuymHa 0,6.
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terrc is the effective length of concrete, deter-
mined in a similar manner to the effective width
b defined in EN 1993-1-8, 6.2.6.2.

(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 F; . . g4 by a factor k. .
given by:

eff,c,wc

om,c,Ed

<2,0, (8.6)
fcd

where:

G com,c,Ed 1S the longitudinal compressive stress
in the encasement due to the design normal force
Ngy -

In the absence of a more accurate method,
G 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 Ny rq, see 6.7.3.2.

9 COMPOSITE SLABS WITH PROFILED
STEEL SHEETING FOR BUILDINGS

9.1 General
9.1.1 Scope

(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)P The scope is limited to sheets with narrowly
spaced webs.

Note: Narrowly spaced webs are defined by an upper
limit on the ratio b, / bg, 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)P NS KOHCTPYKUIN, y AKX NpUKNageHe Ha-
BaHTaXeHHs € y OinbLin mipi noBToptoBaHe abo
npuknageHe panToBO TakK, WO CTBOPHE AuHA-
MiYHi BNAXBK, KOMOIHOBaAHI NNUTU A03BONMAETHCSA
3aCTOCOBYBaTW, ane ocobnuBy yBary HanexuTb
3BepTaTh Ha KOHCTPYIOBAHHA 3 METOK rapaHTy-
BaHHS, LLIO 3 YacoM KoMbiHOBaHa poboTa He byae
nopyLueHa.

(4)P Mnntn, Wwo 3a3HaTb CENCMIYHOIO HaBaHTa-
XKEHHS1, He BUKIMOYaTbCA MpU 3abe3neyeHHi
Bi4MOBIAHOrO MeTody PO3PaxyHKy i BU3HAYEHHI
CENCMIYHMX YMOB ANs KOHKpeTHoro ob’ekta abo
X HAgABHOCTI B iHLLOMY €BPOKOA,.

(5) KombBiHOBaHi NMTN MOXYTb 3aCTOCOBYBaTUCH
Ans 3abes3neyeHHs 3aKpinmneHHs i3 NNoLMHN cTa-
neBux Ganok Ta y AKOCTI giadparm ans cnpumn-
HATTA rOPU3OHTaNbHUX L, ane uen crtaHgapT
He oae okpeMux npasun. Ons poboTtu npodinbo-
BaHMX CTaneBUX HACTUAIB y AKOCTI giadparmu,
KOMv BOHW 3aCTOCOBYHOTbCS K onanyobka, 3acto-
COBYyIOTbCS npaswna, HasegeHi y EN 1993-1-3,
10.

9.1.2 Bu3sHayeHHs

9.1.2.1 Tunu 3cysHux 3’ €¢OHaHb

lNpodinboBaHMn  cTaneBuii HacTUIT  MNOBUHEH
cnpuriMaTy i nepegaBaTv ropu3oHTanbHUN 3CyB
Ha KOHTaKTi MiX HacTtunom Ta 6etoHom. Came
34EMMEHHSA MiXK CTaneBMM HaCTWUIOM i GETOHOM
He BBaXaeTbCHA [OOCTaTHIM Ons 3abe3ne4yeHHs
cninbHoi poboTn. Taka poboTa NOBUHHA 3a6e3-
neyyBaTUCb MK HAcCTUIOM i GETOHOM LUNAXOM
3aCTOCyBaHHA OAHOro abo 6Ginblue HacTymHUX
3axopais (pucyHok 9.1):

a) MexaHiYyHe 34enneHHs, Wo 3abesnevyeTbes
aedopmyBaHHAM npodinto  (BM’'ATMHamMn abo
BUCTYNaMm);

b) 3uenneHHsa TepTam gns npoginis y dopmi Bu-
CTYniB Mig, KyTOM;

C) 3aaHKepyBaHHS KiHUiB, WO 3abe3nevyetbes
LUNAXOM NPUBApPHOBaHHA CTPWXKHIB abo iHWnM Tn-
nomM MicLeBOro 3’eqHaHHs1 Mi>k 6€TOHOM i cTane-
BMM HaCTUITOM TiNbKW y NOEAHaHHI 3 (a) abo (b);
d) 3aaHKkepyBaHHs KiHUiB, O 3abesnevyeTbcs
aecdopmyBaHHAM pebep Ha KiHUAX HacTWniB,
TiNbkM y noegHaHHi 3 (b).

He BuknoyaoTbCa i iHLWi cnocobu, ane BOHU He €
NpeaMeToM LibOro cTaHaapTy.

(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)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) 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 Definitions

9.1.2.1 Types of shear connection

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:

a) mechanical interlock provided by deformations
in the profile (indentations or emboss-ments);

b) frictional interlock for profiles shaped in a
reentrant form;

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) end anchorage by deformation of the ribs at the
end of the sheeting, only in combination with (b).

Other means are not excluded but are not within
the scope of this Standard.
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MosHaku:

1 — MexaHiYHe 34enneHHs;

2 — 34enneHHs TepTaMm;

3 — 3aaHKepyBaHHS KiHLiB NpUBapeHnMn Yepes HacTun
CTPWKHAMY;

4 — 3aaHKepyBaHHs KiHLUiB AedopmMyBaHHSAM pebep

Key:

1 — mechanical interlock;

2 — frictional interlock;

3 — end anchorage by through-deck welded studs;

4 — end anchorage by deformation of the ribs

PucyHok 9.1 — Tunosi opmu 34enneHHst y KoMBIHOBaHMX nNnuTax
Figure 9.1 — Typical forms of interlock in composite slabs

9.1.2.2 [losHe i Hacmkoge 3’ €0HaHHS Ha 3Cy8

Mponit nAMTM Mae noBHe 3'€4HaHHSA Ha 3CyB,
AKLLO 30iMblUEHHSA onopy 3'€éQHaHHA Ha MO340B-
XHi 3cyB He Oyae 36inbLuyBaT pO3paxyHKOBOI
Hecy4ol 34aTHOCTI enemMeHTa Ha 3rvH. B iHwomy
BMNaKy 3’€HaHHS Ha 3CYyB € YaCTKOBUM.

9.2 MNonoxeHHsA 3 KOHCTPYHOBaHHA
9.2.1 ToewuHa naumu i apMmyeaHHs

(1)P 3aranbHa TOBLYMHA kOMGiHOBaHOI NAnTK h
noBuvHHa GyTM He MeHwe Hik 80 mm. ToBLMHA
6eToHy h, BuULLE OCHOBHOI MMOLUHK, LLO MNPO-
XoOuTb Mo Bepxy pebep HacTuny, NoBMHHA CTa-
HOBUTU HE MEHLLIE HiX 40 MM.

(2)P Akwo nnuTa npautoe cninbHo 3 6ankoto abo
BMKOPUCTOBYETLCS Y SIKOCTI Aiacbparmu (amcka),
TO 3ararnbHa TOBLUMHA MOBUHHA CTaHOBUTU HE
meHwe HixX 90 MM, a h, — He MeHLLe HiX 50 MMm.

(3)P NonepeyHa i n030oBXHA apMaTypa noBMHHA
PO3TaLIOBYBaTUCh Yy MeXax TOBLUUHK h, GETOHY.

(4) KinbkicTe apmaTypy B 060X HanpsiMkax no-
BUHHA BYTU He MeHLLe Hix 80 MM2/M.

(5) Kpok apmaTypHUX CTPWXHIB HE MOBMHEH Me-
pesuwyBatn 2h i 350 MM, y 3anexHOCTi dka 3
BEMMYMH MeHLLa.
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9.1.2.2 Full shear connection and partial shear
connection

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 Detailing provisions
9.2.1 Slab thickness and reinforcement

(1)P The overall depth of the composite slab h
shall be not less than 80 mm. The thickness of
concrete h, above the main flat surface of the
top of the ribs of the sheeting shall be not less
than 40 mm.

(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 h,, shall be not
less than 50 mm.

(3)P Transverse and longitudinal reinforcement
shall be provided within the depth h, of the con-
crete.

(4) The amount of reinforcement in both directions
should be not less than 80 mm?2/m.

(5) The spacing of the reinforcement bars should

not exceed 2h and 350 mm, whichever is the
lesser.
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9.2.2 3anosHroeayi

(1)P HomiHanbHun po3mip 3anoBHOBauiB 3ane-
XWUTb Big HAWMEHLLOro PO3Mipy KOHCTPYKTUBHOIO
ernemMeHTa, B KM YKragaetbca O6eTOoH, i He no-
BMHEH NepeBuLLyBaTu LOHaNMEHLLE:

— 0,40 h, (pucyHok 9.2);

— bg /3, pe by — cepeaHs wupunHa pebep (MiHi-
ManbHa W1puHa nNpodinto 3 NOXUnMMK CTo-
poHamu pebep;

— 31,5 mm (cuto C 31,5).

9.2.2 Aggregate

(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 h,, see Figure 9.2;

— bg /3, where by is the mean width of the ribs
(minimum width for reentrant profiles), see
Figure 9.2;

— 31,5 mm (sieve C 31,5).

Npoqinb 3 po3LWMpPEHNMI 3BEPXY pebpamm

b,

by

-
i
|
|

|

I o
£

|

|

Npoqinb i3 3BY)XeHUMK 3BEPXY pebpamu

PucyHok 9.2 — Po3mipu HacTunis i nnuT
Figure 9.2 — Sheet and slab dimensions

9.2.3 Bumozau Ao obnupaHHs

(1)P OosxuHa obnupaHHs noBuHHa ByTn gocraTt-
HbOK And 3anobiraHHA YLWKOMXKEHHIO NAUTK i
onopwu; Tak MOXHa AOCArTM KPInneHHs HacTuny
0o onopu 0e3 i yLWKOMKEHHA Ta 3anobiraHHs
PYMHYBaHHIO BHACNIAOK aBapilHOro nepeMilleH-
HA MNPy 3BEeJEeHHI.

9.2.3 Bearing requirements

(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.

121


arymarenko
Прямоугольник


(2) OoBxuHn obnmpaHHs I, i s , AKi nokasaHo

Ha pUCyHKy 9.3, NOBMHHI OYTWM HE MEHLUMMN Bif

HACTYMHWX rPaHNYHNX 3HAYEHb:

— [Ons KOMBIHOBaHMX NSUT, LLO 06nupatTbCs Ha
cranb abo 6eToH: [, =75 MM i [,s = 50 MMm;

— [Ans KOMGIHOBaHUX NIUT, LLIO 06nNupatTbCs Ha
iHWi matepianu: /. = 100 MM i /s = 70 Mm;

(2) The bearing lengths /,, and /.4 as indicated in

Figure 9.3 should not be less than the following

limiting values:

— for composite slabs bearing on steel or con-
crete: I, =75 mmand /g = 50 mm;

— for composite slabs bearing on other materi-
als: I, = 100 mm and /, = 70 mm.

g

[ |

Mpumitka. lNepekpuBaHHA AedkMX MpodinNbLOBaHMX
HaCTuUIiB HEMOXIUBE.

11—

Note: Overlapping of some sheeting profiles is im-
practical.

PucyHok 9.3 — MiHimanbHa gOBXMHa o6nupaHHs
Figure 9.3 — Minimum bearing lengths

9.3 [ii Ta BNNuBM gin

9.3.1 Po3paxyHkoei eunadku

(1)P Bci BignoBigHi po3paxyHKOBI BMNaaku i rpa-
HWYHI CTaHM MOBUHHI PO3rNaaaTnCh Y PO3paxyHKy

Tak, Wwob 3abe3neunTtn HeobXigHU CTyniHb 6e3-
nekun Ta ekcnnyaTtauinHoi NnpuaaTHOCTI.

(2)P lMNoBuWHHI po3rnagaTncb HACTYMNHI BUNagku:
a) NpodHacTUIM y AKOCTi onanybku: HeobxigHO
nepeBipsaATM Xxapaktep poboTn npodHacCTUnIB,
KOMM BOHM NpaLoTb SK onanybka Ans CBiXOro
6eToHy. HeobxigHO BpaxoByBaTK BNIIMB PO3KpIM-
NEHHS, 32 HassBHOCTI.

b) komGiHOBaHiI NNUTK: HeOoOXigHO nepeBipATH
NAUTY NEPEKPUTTA Micns noyYaTKy KOMOGiHOBaHOI
po60oTK i BuAaneHHs BCiX PO3KPInmneHsb.

9.3.2 [ii Ha cmaneesul npogpHacmun
K onasy6ky
(1) Mpun pospaxyHKy cTaneBoro npodHacTuy
K onanybku HeoOXigHO BpaxOByBaTU HACTYMHI
HaBaHTAXEHHS:
— Bary OeTOHy Ta cTaneBoro HacTuny;
— KOHCTPYKTUBHI HABAHTaXXEHHS BKIOYHO 3 MiC-
LEBUM BMBAHTaXXEHHAM CBiXOro GETOHY npwu
3BeaeHHi 3rigHo 3 EN 1991-1-6, 4.11.2;
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9.3 Actions and action effects
9.3.1 Design situations

(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)P The following situations shall be considered:
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) Composite slab: Verification is required for the
floor slab after composite behaviour has com-
menced and any props have been removed.

9.3.2 Actions for profiled steel sheeting
as shuttering

(1) The following loads should be taken into

account in calculations for the steel deck as shut-

tering:

— weight of concrete and steel deck;

— construction loads including local heaping of
concrete during construction, in accordance
with EN 1991-1-6, 4.11.2;
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— HaBaHTaXeHHs Bif CKnagyBaHHS, 3a HasiB-
HOCTI;

— edbekT "HanoBHeHHs" (30iNbLUEHHA TOBLUUHK
©eToHy BHacnigoK NPOrMHy HaACTUIIB).

(2) AKWwo nNporuH y LeHTpi HacTuny & Big MOro
BMacHOI Barn Nnioc CBKUA GEeTOH, obuncneHuin
Ona  ekcnnyaTtauinHol npuaaTHOCTI, CTaHOBUTb
MeHwe Hik 1/10 ToBWMHM nAnTU, TO edekT
"HanoBHEHHA" MOXHa He BpaxoByBaTW Mpu pPo3-
paxyHKy cTaneBux HacTumiB. AKWO uUa mexa
nepeBuLLYETLCA, TO LUen edekT HeobxigHo Bpa-
xoByBaTu. MoxHa gonyckatun Ansg po3paxyHKy,
LLIO HOMiHanbHa ToBLUMHA GETOHY BOOBX BCbOrO
nponboTy 36inbwyetbes Ha 0,78 .

9.3.3 [Jii 0nsi komb6iHO8aHUX naum

(1) HaBaHTaxkeHHA Ta ix knacudikauis NOBUHHI
Bignosigatn EN 1991-1-1.

(2) TMpwn pospaxyHky Hactunis 3a | rpynoto
rPaHMYHUX CTaHIB MOXHa NpuMyckaTtu, WO BCi
HaBaHTAXXEHHA Ail0Tb Y KOMOIHOBaHIM nnuTi 3a
YMOBW, LLO Take NPUMYLLEHHS] TaKoX NPUAHATO i
AN po3paxyHKy NO300BXHLOMO 3CyBY.

9.4 Po3paxyHOK BHYTPILLUHiX CUS1 i MOMEHTIB

9.4.1 lMpoghinboeaHi cmarnesi Hacmusnu
y sikocmi onany6ku

(1) PospaxyHok cTaneBux npodHacTunis vy
SIKOCTi onanyobky HeobXiAHO BUKOHYBaTK 3rigHO 3
EN 1993-1-3.

(2) Mpw BMKOPUCTaHHI TMMYacoBMX OMOP He A0-
3BOJSIAETLCS 3aCTOCOBYBATM MNacTUYHUIA Nepe-
pPO3MoAisT MOMEHTIB.

9.4.2 Po3paxyHoK KOM6iHogaHOI niiumu

(1) Ansa rpaHnyHKX cTaHiB | rpynyM MoxyTb 3acTo-
COBYBaTUCb HACTYMHi MeTOAM:

a) NiHINHO-NPY>XHWUIA PO3paxyHOK 3 nepeposno-
ainom abo 6e3 HbOro;

b) 3aranbHU NPYyXHO-NNACTUYHUI PO3PaxyHOK,
SKLLO MOKas3aHo, Wo 3abesnevyeHi ymoBU, LLO
nepepian, y SKMX BUHUKAKOTb NAACTUYHI LWaPHIpH,
MaloTb HeobXiAHY Hecydy 3OaTHICTb Ha rpaHuy-
HWI NOBOPOT;

C) NPYXXHO-MNAaCTUYHUI PO3pPaxyHOK 3 ypaxyBaH-
HAM HeniHInHMX BNacTMBOCTEN MaTtepianis.

(2) Ons 1l rpynn rpaHn4HUX cTaHiB HeoOXigHO
3aCTOCOBYBATU MiHIHI MeTOaN PO3paxyHKY.

— storage load, if any;

— "ponding" effect (increased depth of concrete
due to deflection of the sheeting).

(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 0,75 .

9.3.3 Actions for composite slab

(1) Loads and load arrangements should be in ac-
cordance with EN 1991-1-1.

(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 Analysis for internal forces and moments
9.4.1 Profiled steel sheeting as shuttering

(1) The design of the profiled steel sheeting
as shuttering should be in accordance with
EN 1993-1-3.

(2) Plastic redistribution of moments should not
be allowed when temporary supports are used.

9.4.2 Analysis of composite slab

(1) The following methods of analysis may be
used for ultimate limit states:

a) linear elastic analysis with or without redistribu-
tion;

b) rigid plastic global analysis provided that it is
shown that sections where plastic rotations are
required have sufficient rotation capacity;

c) elastic-plastic analysis, taking into account the
non-linear material properties.

(2) Linear methods of analysis should be used for
serviceability limit states.
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(3) Axkwo BnnMB TPiWUH Yy BGETOHI HE BpaxoBy-
€TbCSA MpU PO3paxyHKy 3a | rpynor rpaHnyYHmnX
CTaHiB, 3rMHanbHi MOMEHTN Ha MPOMIKHUX OMNO-
pax gonyckaetbcs 3HMxyBaTn 8o 30 % i pobuTn
BiAnoBigHe 30inblUEHHA A0OaTHUX 3rMHanbHUX
MOMEHTIB Y MpUNernux nponboTax.

(4) MnactnyHmMn pospaxyHoK 6e3 npsimoi nepe-
BiPKM TrPaHW4YHOro MOBOPOTY Ha OMopi MOXe
3aCTOCOBYBATUCh AN | rpyny rpaHNYHOro CTaHy,
SIKLLLO 3aCTOCOBYETLCA apMaTypHa cTanb knacy C
3rigHo 3 gogaTtkom C (EN 1992-1-1) i nponit cTa-
HOBUTb He binbLue Hix 3,0 M.

(5) HepospizHa nnuta moxe po3paxoByBaTUCb
SIK MOCNIQOBHICTb LWAPHIpHO 0BnNepTuX MPOroHiIB.
HomiHanbHe apmyBaHHSA Ha MPOMKHMX Ornopax
NoBMHHO 3abe3nevyBaTuchb 3rigHo 3 9.8.1.

9.4.3 Pobo4a wupuHa Kom6iHoeaHoi nnumu
0s1s1 30cepediKeHo20 i JiHiliIHo20
HasaHMaXKeHHs1

(1) Mpw posTaluyBaHHi 30cepexeHoro abo niHin-
HOrO HaBaHTaXXEHHSA Ha MANUTI IX MOXHa po3rns-
AaTn sIK po3noginieHi Ha NeBHi pobouin LUMPUHI,
AKLLO HE BUKOHYETBLCS OiNbLL TOYHNIA PO3PaxyHOK.

(2) 3ocepenxeHe abo niHiiHe HaBaHTaXEHHS,
napanenbHe MponboTy MNAMTU, HEeobXigHO po3-
rnanaTtu gk posnodineHe Ha WnpuHi b, , Biokna-
OeHin Ge3nocepegHbO Hag pebpom  HacTuny
(pncyHok 9.4) | BU3HAYEHIN SK:

(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) 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) 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 Effective width of composite slab for
concentrated point and line loads

(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) Concentrated point or line loads parallel to the
span of the slab should be considered to be dis-
tributed over a width b,, , measured immediately
above the ribs of the sheeting, see Figure 9.4, and
given by:

by =bp (he +hy). (9.1)

Mo3Haku:
1 — cTaxKa;
2 — apmaTypa

Key:
1 —finishes;
2 — reinforcement

PucyHok 9.4 — Po3nogain 3ocepeaXeHoro HaBaHTa)XeHHs!
Figure 9.4 — Distribution of concentrated load
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(3) Ons 30cepemkeHoro NiHIMHOroO HaBaHTaXeH-
HS, MepneHAOVKYNApHOro A0 MNPONbOTY NnnTw,
Bupa3 (9.1) HeobxigHo 3acTtocoByBatu Ansa b,
npu b, , NPUAHATOMY siK JOBXWHA NiHil npukna-
OaHHSA HaBaHTaXXEHHS.

(4) Axkwo hp / h He nepeBuwye 0,6, To AngA cnpo-
LLIEHHS BBaXaeTbCs, WO poboya WnpuHa nnmTu
ONs 3aranbHOro pPo3paxyHKy i onopy MoXxe BuU3-
HayaTuCb 3a BuMpasamu (9.2) — (9.4):

a) AN 3r1Hy i NO340BXHbLOrO 3CYBY:
— 4ns WwapHipHO 06NepTMX NPOrOHiB i 30BHILLHIX
NPONbOTIB HEPO3PI3HUX NANT

(3) For concentrated line loads perpendicular to
the span of the slab, expression (9.1) should be
used for b, , with b, taken as the length of the
concentrated line load.

(4) If h, / h 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):

(a) for bending and longitudinal shear:
— for simple spans and exterior spans of continu-
ous slabs

L
bem =bm +2L, [1 _Lp] < WupuHK NNUTK (slab width), (9.2)

— [ONS BHYTPILWHIX NPONbOTIB HEPO3PI3HMX MANUT

— for interior spans of continuous slabs

L
bem =bm +1,33L, [1 —L’JJ < wmpuHKu NanTK (slab width), (9.3)

b) ansa BepTMkanbHOro 3cyBy:
Lp
bey =bm +Lp| 1-—
L
ne:
Lp — BiCTaHb BiO LEHTpa HaBaHTaXeHHs OO0
HaNBIMKYOT onopwu;
L — noBXuWHa NponboTy.

(5) HomiHanbHy nonepeyHy apmaTtypy MOXHa
npunmaTn 6e3 po3paxyHKy, SKWO npuknageHi
HOPMATUBHI HaBaHTaXEHHS HEe MNepeBULLYIOTb
HMWKYEeHaBe4EHNX 3HAYEHb:

— 30CcepemkeHe HaBaHTaXeHHs 7,5 kH;

— posnogineHe HaBaHTaxeHHs 5,0 kH/M2.

Taka HomiHanbHa nonepeyvHa apmaTypa NoBMHHA
MaTu nnowy nepepisy He MeHwwe Hix 0,2 % Bia
MIoLWi KOHCTPYKUiNHOro 6eToHy Hag pebpamu i
NMOBMHHA 3aBOAUTUCH 3a LUMPUHY HE MEHLUE HiX
by, - MiHiManbHa AOBXMHA 30HWN 3aaHKepyBaHHS
NMoBWHHa 3abe3nedyyBaTUCb MOHAA L0 LUMPUHY
srigHo 3 EN 1992-1-1. ApmaTypa, W0 BCTaHOB-
NIOETLCA 3 iHWOK METOoK, MOXe Bignosigatn
LbOMY MpaBwusly NOBHICTIO abo YaCTKOBO.

(6) Axwo ymoBa (5) He 3a40BOSMBHAETLCS, TO
pO3MNoAin 3rMHanbHUX MOMEHTIB, CMPUYMHEHNX
NiHiMHMM abo 3ocepemKeHMM HaBaHTaXXEHHSIM,
Ta BignosigHa nonepeyHa apmartypa MNOBUHHI
BM3Ha4yaTUCb i3 3acTocyBaHHAM EN 1992-1-1.

(b) for vertical shear:

J < wunpwuHu NnuTwk (slab width), (9.4)

where:

Lp is the distance from the centre of the load
to the nearest support;

L is the span length.

(5) If the characteristic imposed loads do not ex-
ceed the following values, a nominal transverse
reinforcement may be used without calculation:

— concentrated load: 7,5 kN;
— distributed load: 5,0 kN/m?2.

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
b, 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) 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 lNepeBipka ctaneBux npocHacTuniB y
AIKOCTi onanyo6ku 3a | rpynor rpaHUYHnUX
CTaHiB

(1) MepeBipka cTaneBux NPotHACTUMIB Y SAKOCTI
onany6ku 3a | rpynoto rpaHMYHUX CTaHiB NOBUHHA
BMKOHyBaTUCb 3rigHo 3 EN 1993-1-3. HeobxigHo
HaneXxHWM YMHOM BpaxoBYBaTU BMSVB BM'ATUH i
BUCTYNIB HA PO3paxyHKOBi ONOPW.

9.6 MNepeBipka ctaneBux npocHacTUNiB y
fAkocTi onany6ku 3a Il rpynoto rpaHnyHnX
CTaHiB

(1) XapaktepucTukn Npointo NOBUHHI BU3HaYa-
Tuck 3rigHo 3 EN 1993-1-3.

(2) MporvH Hactuny 8¢ BiA BMacHol Barn nroc
Bara cBioro 6etoHy 6e3 ypaxyBaHHsSi KOHCTPYK-
LiIHOrO HaBaHTaXXeHHA He MOBUHEH NepeBuLLy-
BaTN S max-

Mpumitka. 3HAYeHHA &g oy MOXE HadaBaTUCh Y
HaLioHanbHOMy aoaaTky. PeKoMeHAyeTbCs BenmunHa
L /180, pe L — pobounii NponboT Mixx onopamu (pos-
NipKX NpU LIbOMY BBaXXarTbCs onopamm).

9.7 MNepeBipka KOMGiHOBaHUX NNUT 3a
| rpynoro rpaHUYHUX CTaHIB

9.7.1 Po3paxyHkoei kpumepii

(1)P Po3paxyHKOBi 3Ha4YE€HHSA BHYTPILLHIX 3yCUIlb
He MOBMHHI NepeBuLLlyBaTN PO3PaxyHKOBUX OMo-
piB 4Ns1 BiANOBIAHNX rPAHNYHMX CTaHIB.

9.7.2 T'Hy4Kicmb

(1) Y Bunmagky noBHOro 3’€gHaHHA Ha 3CyB
MOMEHT BHYTPILLIHLOT napu Mgy y Byab-sakomy
rnonepeyHomMy nepepisi MNOBUHEH BU3HA4YaTUCb
3a nnacTu4Ho Teopieto 3rigHo 3 6.2.1.2(1), ane
npy po3paxyHKOBOMY OMOpi TEKYYOCTi cTanesBux
ernemMeHTIiB (HacTuniB), NPUAHATUM TakUM Xe, 9K i
Ons HacTuniB — fyp,d )

(2)P TNpwn pomatHOMY 3rMHI BHECOK CTaneBux
npodHacTuniB MOXHa BpaxoByBaTU TiflbKn Yy
BUMNAAKy, SIKWO BOHWM HEepo3pi3Hi Ta Ha cTagii
3BeeHHS He 3aCTOCOBYBaBCS MNepepo3nogin
MOMEHTIB  LUMSXOM [OCATHEHHS1 MNAacTUYHUX
LWapHipiB y Nnepepisax Hag ornopamu.

(3) Anst poGoyoi nnowi A, cTanesoro HacTuny
BMCOTa BUCTYNMIB | BM'ATUH Yy HACTWMi HE NOBMHHA
BPaxoBYyBaTUCb, SKLIO TiflbKM He MNigTBEPIKEHO
BMNpobyBaHHAMU, LLLO poboYoto € BinbLua nnoLua.
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9.5 Verification of profiled steel sheeting
as shuttering for ultimate limit states

(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 Verification of profiled steel sheeting as
shuttering for serviceability limit states

(1) Section properties should be determined in ac-
cordance with EN 1993-1-3.

(2) The deflection 55 of the sheeting under its own
weight plus the weight of wet concrete, excluding
the construction load, should not exceed 6 5 yay -

Note: Values for 85 ox 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 Verification of composite slabs for the
ultimate limit states

9.7.1 Design criterion

(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 Flexure

(1) In case of full shear connection the bending
resistance Mg, 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, f,, ;.

(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) For the effective area A, 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) Bnnue micueBoi BTpaTu CTINKOCTi CTUCHYTOI
YacTMHM HacTuUNy TMOBMHEH BpPaxoOBYyBaTUCb
LUMSIXOM 3aCTOCYyBaHHSA POOOYOI LUMPUHY, LLIO He
nepeBuLLy€e MNOABIMHOINO FPaHUYHOIO 3HaYEeHHS,
HaBegeHoro B EN 1993-1-1, Tabnuusa 5.2 ans
knacy 1 ctaneBoi CTiHKW.

(5) Hecyua 3gaTHiCTb monepeyHoro nepepisy Ha
OOOATHUM 3MMH MPU NPOXOKEHHI HENTparbHOI
OoCi BuWLEe HacTUNy MOBMHHA BM3HaYaTUCb 3a
pO3MoAirnomM Hanpy>xxeHb Ha pUCYHKy 9.5.

(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) The sagging bending resistance of a cross-
section with the neutral axis above the sheeting
should be calculated from the stress distribution

0,857,

- S 1t

S

in Figure 9.5.
Nt
z )Mpl, Rd
A
N

\__/ )
T \_/ e
f
yp, d
1
Mo3Haku: Key:

1 — LeHTpanbHa BiCb CTanesBoro NpodHacTuny

1 — centroidal axis of the profiled steel sheeting

PucyHok 9.5 — Po3nogin HanpyxeHb nNpy AogaTHOMY 3rMHI, SIKLWO HENTparnbHa BiCb NPOXOAUTb
BULLE HacTuUny
Figure 9.5 — Stress distribution for sagging bending if the neutral axis is above the steel sheeting

(6) Hecyya 3gaTHiCTb monepeyvHoro nepepisy Ha
OOOATHUM 3rMH MPU MPOXOOXKEHHI HEWTpanbHOI
OCi B HacTuUni NOBMHHA BM3HA4YaTUCb 3a PO3NO-
JinoM Hanpy>KeHb Ha PUCYHKY 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.

\

e

--""'"'-—
&

\
2

Mo3Haku:

1 — ueHTpanbHa BiCb CTaneBoro NpodHacTuny;

2 — nnacTMyHa HemTparnbHa BiCb CTaneBoro npog-
HacTuny

0,85, N,
Ei
- —| -1 My
F Z —
—-"yd - |
+
Key:

1 — centroidal axis of the profiled steel sheeting;
2 — plastic neutral axis of the profiled steel sheeting

PucyHok 9.6 — Po3noain HanpyxeHb Npyv AoAaTHOMY 3rUHI, SKLLO HenTparbHa BiCb NPOXOANTb
y HacTuni
Figure 9.6 — Stress distribution for sagging bending if neutral axis is in the steel sheeting
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3 MeTOI0 CrPOLLEHHS! Z | M, MOXyTb BU3HaYaTUCh
3a HWXKYeHaBeeHNUMN BMpasaMu BianoBigHO:

z=h-0,5h, —-€p

M, :1,25Mpa[1

(7) Akwo BHeCOK cTaneBoro npodHacTuy He
BPaxoOBYETLCHA, TO OMip MOMNEpPeYHOro nepepisy
Bi€MHOMY 3r1MHY NOBMHEH BM3HA4YaTUCb 3a PO3-
noAiriomM Hamnpy>KeHb Ha PUCYHKy 9.7.

For simplification z and M, may be determined
with the following expressions respectively:

+(ep ve) Ner . (9.5)
Ape fyp.d
—chJ <My, . (9.6)
Ape fyp,d

(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.

b L

. g ,,

*3 « ¢ [ | L
o~
' =y > Mrd
—— o P _EJ_I:
= |- -—_
4 N‘
A, 0,85,

PucyHok 9.7 — Po3nogin HanpyxeHb nNpu Big €MHOMY 3ruHI
Figure 9.7 — Stress distribution for hogging bending

9.7.3 [No300oexHill 3cye y niiumax 6e3
3aaHKepyeaHHs1 mopuyie

(1)P Lle nonoxeHHst 3aCcTOCOBYETLCA A0 KOMDOI-
HOBaHWUX MAWUT i3 MexaHiYHUM 34yenneHHsaM abo
34enneHHaM TepTam (Tunu a) i b)), K BU3Ha4eHo
y 9.1.2.1).

(2) PospaxyHkoBUI ONip MO340BXHLOMY 3CYBY
HeobXxigHO BM3Ha4aTh 3a m-k metogom (auB. (4)
i (5) HWK4Ye), abo 3a MEeTogOM 4YacTKOBOroO 3'ed-
HaHHS, SK nokasdaHo y (7)...(10). Metog 4act-
KOBOro 3’'€dHaHHS MOBMHEH 3acTOCOBYBaTUCb
TiNbkM Ana KOMGIHOBaHMX NIMT NAAaCTUYHUM
XapakrepoM poboTu Ha NO3A0BXHIN 3CYB.

(3) Xapaktep poboTH Ha NO3AOBXHIN 3CYyB MOXE
BBaXXaTWCb MSIACTUYHUM, SKLLO PYMHIBHE HaBaH-
TaXXeHHS NepeBULLYE HAaBaAHTAXEHHS, SIKe BUKIU-
Kae 3achikcoBaHe KOB3aHHA Ha Topusx 0,1 mm
OinbLie Hix Ha 10 %. Akwo makcumarnbHe HaBaH-
TaXEHHSA Yy MpONbOoTi OOCAraeTbCs MpU MPOruHi
y cepeauHi nponboty L /50, pynHiBHEe HaBaHTa-
KEHHS1 HeobXigHO MpurUMaTh SIK HaBaHTaXXEHHS
npwv nporuHi L / 50 y cepeauHi NponboTy.
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9.7.3 Longitudinal shear for slabs without
end anchorage

(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) 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) 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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(4) Axwo 3acTtocoByeTbCa M-k MeToa, TO HEOb-
XiAHO MNPOAEMOHCTPYBATU, WO MaKCUMaIbHUIA
pO3paxyHKOBUIA BepTMKanbHUA 3cyB Vg, Ha
LUMPWHI MAMTK b He NepeBMLLYE PO3PaxyHKOBOrO
onopy 3cyBy Vj gy , BU3HAYEHU 3@ HACTYMHUM
BUPA30M:

bd,
ViRd =——
Yvs
ae:
b, dp —y MM;
Ap — HOMiHanNbHWI NONepPeYHNiA Nepepis HacTuny,
2.
MM*;

m, Kk — pO3paxyHKOBi 3HA4YE€HHS eMMiPUYHUX
koediLieHTiB, H/MMZ,0TpuMaHi 3a peaynbTatamu
BUnNpobyBaHb NNUT, LLO BiAMNOBIAATH OCHOBHUM
BUMOram m-k metoay;

L,—nponiT 3cyBY, MM, BU3Ha4YaeTbCA Y (5) HUKYE;

Yvs — KoediuieHT 6e3nekn ans | rpynu rpaHny-
HUX CTaHiB.

MpumiTka 1. BenuunHa yyg Moxe BCTaHOBMIOBATUCh Y
HauioHanbHoMmy goaaTtky. PekoMeHayeTbes BenmimHa
YWs = 1,25

Mpumitka 2. MoxHa BBaxaTw, O MeToA BUMNPOOY-
BaHb, SIKMA BKa3aHo y gogatky B, Bianosigae Bumoram
m-k meToay.

MpumiTtka 3. Y Bupasi (9.7) 3aCTOCOBYETLCHA HOMiIHAmNb-

HUI nonepeYHnin nepepis Ay, , OCKINbKY Lie 3HaYEeHHs

3a3Bu4an BUKOPUCTOBYETLCA Y BVII'IpO6yBaHHFIX and

BU3HAYEeHHA M i k.

(5) Ana pospaxyHKy Lg HeobXiaHO npunmaTt AK:

— L /4 npw piBHOMipHOMY HaBaHTaXXeHHi B300BX
YCbOro MposboTY;

— BigcTaHi MK NpUKNageHnM HaBaHTaXEHHSM i
HaNOGMMKYOK OMOPOK MPX OBOX PIBHMX i CU-
METPMYHO PO3TaLLOBaHMX HABAHTaXKEHHSX;

— npu iHWOMY po3TalwyBaHHI HaBaHTaXeHb
BKMIOYHO 3i CMOJSTYYEHHAM pPO3MNoAifeHoro i
HECMMETPUYHOIO 30CEPEAXXEHOro HaBaHTa-
)KEHHS1 OLiHKa MnoBMHHA ©OasyBaTuUCb Ha pe-
3ynbTaTax BUNpoOyBaHb abo HaCTYMHUX KPO-
Kax (anpokcumalisix) obumcneHs. Mponit 3cyBy
(BioCTaHb) HeOOXiAHO MpuUAMaTK sIK Makcu-
MarbHWUIA MOMEHT, PO3A4iNeHnIn Ha HanbinbLy
BEPTMKAmbHY CUNYy 3CyBYy, NpUnerny 4o onop
NPOnbOTY, AKWIA PO3rNAAAETHCS.

mAp
bLg

(4) If the m-k method is used it should be shown
that the maximum design vertical shear Vg, for
a width of slab b does not exceed the design
shear resistance V, g4 determined from the fol-
lowing expression:

+kJ, (9.7)
where:
b, dp are in mm;
A, is the nominal cross-section of the sheeting
in mm?2;

m, k are design values for the empirical factors in
N/mm? obtained from slab tests meeting the basic
requirements of the m-k method;

L is the shear span in mm and defined in (5) be-
low;

Yvs is the partial safety factor for the ultimate limit
state.

Note 1: The value for y,5 may be given in the National
Annex. The recommended value for y5 is 1,25.

Note 2: The test method as given in Annex B may be
assumed to meet the basic requirements of the m-k
method.

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) For design, L should be taken as:

— L /4 for a uniform load applied to the entire
span length;

— the distance between the applied load and the
nearest support for two equal and symmetri-
cally placed loads;

— 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) Axwo kombiHOBaHa NnnTa € HePO3pPi3HOD, ANd
BU3HAYEHHA Hecy4yol 34aTHOCTI [03BOMNSETbCHA
BUKOPUCTOBYBATU €KBiBaneHTHWUI i30CTaTUYHUI
nponit. [oBXuWHa Takoro nponboTy MNOBMHHA
npunMaTUCh AK:

— 0,8L gns BHYTPILWHIX (NPOMiXXHMX) NPOSbOTIB,;
— 0,9L gns 30BHILWHIX (KparHiX) NpOnboTiB.

(7) Axwo 3acTOCOBYETLCA METOA 4YacTKOBOro
3'eHaHHA Ha 3cyB, HEODOXigHO MokasaTu, Lo Yy
Byab-AKoMy nepepisi 3ruHanbHUA MOMEHT Mg,
He nepeBuLLYE PO3PaxXyHKOBOrO BHYTPILUHbOI
napu Mg, .

(8) PospaxyHkoBUA MOMEHT BHYTPILUHBLOI Napu
Mg, HeobxioHo BuaHadaTu 3a 9.7.2(6), ane i3
3amiHoto N Ha:

(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 for internal spans;
— 0,9L for external spans.

(7) If the partial connection method is used it
should be shown that at any cross-section the
design bending moment Mg, does not exceed
the design resistance Mg, .

(8) The design resistance Mg, should be deter-
mined as given in 9.7.2(6) but with N replaced

by:

NC = TU,RC/ bLX < ch (98)
[ and:
~h-0,5 _Ne 9.9
zZ= —,xpl—ep+(ep—e)A f , (9.9)
pe 'yp,d
ae: where:
TyRd — PO3paxyHkoBa MilUHICTb Ha 3cyB TuRd 1S the design shear strength (1, gy / vys)

(turd /Yvs), OTpuMaHa 3a BUNPOGYBaHHAMY
nNAuTK, 9Ka BigNOBI4AE OCHOBHMM BUMMOraMm Me-
TOAY 4aCTKOBOrO 3'€4HaHHS;

L, — BiAcTaHb nonepeYHoro nepepisy, AKnii pos-
rmagaeTbest, 40 HaUbnMXK4oi onopu.

MpumiTka 1. BenuunHa yy s Moxe BCTaHOBMNIOBATUCH Y
HauioHanbHoMy foaaTky. PekomeHayeTbesi BennyvHa
Ys = 1,25

MpumiTtka 2. MoxHa BBaxaTu, O MeTon BUMPOOY-
BaHb, SIKMW BKasaHO y gofaTky B, Bignosigae ocHoBs-
HWM BMMOraM CTOCOBHO BU3HAYEHHA T, Ry

(9) Y Bupasi (9.8) N, moxHa 36inbwysatn Ha
uREgy 3a ymoOBY, WO 1, gy BU3HAYAETHCS 3 ypa-
XyBaHHAM [00ATKOBOrO OrMopy 3CyBY, BUKIUKa-
HOro OMOPHOHK peakuieto, ae:

REg4— onopHa peakuis;

L — HOMiHanbHUIN KoedilieHT.

Mpumitka. BenuumvHa p mMoxe BCTaHOBMOBATUCh Y
HauioHanbHoMy AoaaTky. PekomeHayeTbesi BenuyvHa
0,5.

(10) Y meToai 4acTKOBOro 3’€AHaHHS MOXe Bpa-
XOBYBaTUCb o4aTKOBa HWXHA apMaTypa.
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obtained from slab tests meeting the basic
requirements of the partial interaction method;

L, is the distance of the cross-section being con-
sidered to the nearest support.

Note 1: The value for y,,5 may be given in the National
Annex. The recommended value for y5 is 1,25.

Note 2: The test method as given in Annex B may be
assumed to meet the basic requirements for the deter-
mination of T, gy.

(9) In expression (9.8) N, may be increased by
WREgy provided that t, gy is determined taking
into account the additional longitudinal shear re-
sistance caused by the support reaction, where:
Rg4 is the support reaction;

u is a nominal factor.

Note: The value for u may be given in the National
Annex. The recommended value for p is 0,5.

(10) In the partial connection method additional
bottom reinforcement may be taken into account.
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9.7.4 [No300exHill 3cye y niumax
i3 3aaHKepy8aHHSM KiHUie

(1) AKwo BHECOK IHWWUX 3CYBHWX MPUCTPOIB Y
Hecyyy 30aTHICTb Ha MO3A0BXHIN 3CyB He nia-
TBEPAXXEHO BUNPOBYBaHHAMMU, TO 3aaHKepyBaHHS
KiHLiB TUMy C), 9K BU3Ha4yeHo y 9.1.2.1, NOBMHHO
po3paxoByBaTUChb Ha 3yCWUMMs PO3TAry y crarne-
BOMY HacTuni gns | rpyny rpaHnUYHMX CTaHiB.

(2) PospaxyHkoBMI Onip MO3Q0BXHLOMY 3CYBY
NAuUT i3 3aaHKepoBaHMMM KiHUSMK TUMIB ¢) i d), 9K
BU3HaveHo y 9.1.2.1, MOXXHa BU3Ha4YaTuU MeTOLOM
4YacTKOBOro 3’efHaHHs, HaBedeHum y 9.7.3(7)
npu N, , 36inbWeHOMY Ha PO3paxyHKOBWI Orip
3aaHKepyBaHHS KiHLIB.

(3) PospaxyHkoBuit onip Py, gy CTPWKHIB 3 ro-
noBkamu, npuBapeHnx 4Yepes ctanesBuin HacTun,
SKi BUKOPUCTOBYIOTbCS OS5 3aaHKEPYBaHHA KiH-
LiB, MOBUHEH NPUMAMATUChL SIK HAUMEHLUUNA PO3-
paxyHKOBWIA onip CTPUKHA 3rigHo 3 6.6.4.2 abo sk
Hecy4a 3gaTHICTb HacTuny, BM3HaveHa 3a Hac-
TYMHUMU BMpa3aMu:

9.7.4 Longitudinal shear for slabs with
end anchorage

(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) 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 N, increased by the design resis-
tance of the end anchorage.

(3) The design resistance P, g, 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:

Ppb,Rd = k(p ddo tfyp’d (9.10)
npu with:

k(p:1+a/ddo£6,0, (9.11)
ae: where:

d4, — AiameTpun No KOHTYPY 3BapHOro LIBa, AKUN
MOXHa NpunHATK 1,1 Big AiameTpa Tina CTPUXKHS;

a — BIiACTaHb Big LEHTpa CTPWXKHA OO KiHUs
HacTUny, WO MOBUHHA CTAHOBUTU HE MEHLLE HiXX
1,5 dyo;

t — ToBLMHA HacTuny.

9.7.5 BepmukanbHuli 3cys

(1) Onip BepTukansHomy 3cyBy V, gy KOMGiHO-
BaHOI MIUTWN Ha LUMPWHI, sika OOPIBHIOE BiocTaHi
MK LeHTpamn pebep, MOBUHEH BM3HAYaTUCb
3rigHo 3 EN 1992-1-1, 6.2.2.

9.7.6 3cye npu npodaesitoeaHHi

(1) Onip 3cyBy nMpu NpPOLaBMtOBAHHI V), Rd KOM-
OiHOBaHOI MNUTK B MiCLi NpUKNagaHHsa 3ocepen-
KEHOr0 HaBaHTaXEHHS MOBUHEH BW3HA4YaTUCh
3rigHo 3 EN 1992-1-1, 6.4.4, ge KpUTUYHUIA ne-
puMeTp HeobXigHO BM3HA4yaTu, SIK MOKa3aHO Ha
pryCyHKy 9.8.

dy, is the diameter of the weld collar which may be
taken as 1,1 times the diameter of the shank of
the stud;

a is the distance from the centre of the stud to the
end of the sheeting, to be not less than 1,5 d, ;

tis the thickness of the sheeting.

9.7.5 Vertical shear

(1) The vertical shear resistance V|, g, 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 Punching shear

(1) The punching shear resistance V,, g, 0f 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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Mo3Haku:
1 — KpUTUYHUIA NEPUMETP Cp;
2 — 30Ha HaBaHTaXXeHHsA

Key:
1 — critical perimeter Coi
2 — loaded area.

PucyHok 9.8 — KputnyHuii nepumeTp npu 3cyBi Ha NpoAaBrtoBaHHSA
Figure 9.8 — Critical perimeter for punching shear

9.8 MNepeBipka KOMGIHOBaHUX NNUT 3a
Il rpynoro rpaHUYHKUX CTaHIB

9.8.1 KoHmposnb po3kpummsi mpiuwjuH
y 6emoHi

(1) WnpuHa TpilwKnH y 30Hax Big €éMHMX MOMEHTIB
HEepO3pPI3HNX MAUT NOBUHHA NepeBipATUCH 3rigHO
3 EN 1992-1-1, 7.3.

(2) Akwo Hepo3pi3Hi NANTKM 3anPOEKTOBaHi K
BiflbHO 06nepTi 3rigHo 3 9.4.2(5), To Nnowa nepe-
pidy apmatypu gnsi 3anobiraHHsa TpiwMHaMm Hapg
pebpamy MNOBWHHA CTAHOBUTM HE MEHLUE HiX
0,2 % nonepeyHoro nepepisy 6eToHy Hag peb-
pamu npu 3BefeHHi 6e3 TMMYacoBOro po3Kpin-
nenHs i 0,4 % ujiei Nnowi — 3 TMM4YacoBUM PO3-
KpPiMmeHHSM.

9.8.2 MpoauH
(1) B3actocoByeTbest EN 1990, 3.4.3.

(2) MNpornHn Big NpuKNageHoro Tifbkn OO CTa-
neBoro nNpodHacTUiy HaBaHTaXEHHS MOBUHHI
BM3Ha4aTUChb 3rigHo 3 poaginom 7 EN 1993-1-3.
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9.8 Verification of composite slabs for
serviceability limit states

9.8.1 Control of cracking of concrete

(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) 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 Deflection
(1) EN 1990, 3.4.3, applies.

(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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(3) MporuHun Big NpuknageHoro 0o kombiHoBa-
HOro enemMeHTa HaBaHTaXEHHsI MOBMWHHI BU3Ha-
YaTUCb i3 3aCTOCYBaHHSM MPY>KHOMO PO3paxyHKy
3rigHo 3 po3ginom 5 6e3 ypaxyBaHHSA yCaaKu.

(4) OBumncneHHs NPOrnHIB MOXXHa HE BUKOHYBaTU

npv BUKOHaHHI 060X YMOB:

— BIOHOLWIEHHA MNPONbOTY OO0 TOBLUMHU He ne-
pEeBULLYE FPaHUYHMX 3HaYeHb, HaBEAEeHUX Yy
EN 1992-1-1, 7.4, npn HEBMUCOKOMY pIiBHi Ha-
NpyXeHb y 6eTOoHi;

— ymoBa (6) CTOCOBHO HeBpaxyBaHHsS BMMBIB
KOB3aHHS Ha KiHLAX 3a40BOJSbHSETLCS.

(5) Onst BHYTPILWHIX NPOMbOTIB HEPO3PI3HOT Mn-

TK, SKLO 3’€4HAHHS Ha 3CYyB BU3HAYaETbCS, SK Y

9.1.2 a), b) abo(c), NpornH MoXxHa BU3Ha4YaTKn i3

3aCTOCYBaHHSIM HaCTYMHWUX CMPOLLEHb:

— MOMEHT iHepLil nepepidy MOXHa npunmaTn, K
cepefHe 3HavYeHHs Ans nepepiay 3 TpilmHamm
i 6e3 TpiwmH;

— Ana 6eToHy MOXHa 3acToCcoByBaTW cepefHe
3HaYEeHHs BIOHOLIEHHS MOAYIIB SIK ANns KO-
poTKOTpMBaNUX, Tak i AOBroTpuUBanmx gisix.

(6) Ansa kpanHix NponboTiB MOXHA HEe BPaxoBy-
BaTW KOB3aHHS Ha KiHUSX, SKLO HaBaHTaXeHHs
NMoYaTKOBOro KOB3aHHSI MpU BUNPOOYBaHHAX (BM3-
HayeHe fK HaBaHTaXKeHHSs!, WO CMPUYMHSAE KOB-
3aHHA 0,5 mm) nepesuwye B 1,2 pasa pospa-
XYHKOBE eKcrnnyaTauiliHe HaBaHTaXKeHHs.

(7) Akwio koB3aHHS KiHLiB, Lo nepesuye 0,5 Mm,
Ma€e Micue npuv HaBaHTaXKEHHi, MEHLLUOMY HiX
1,2 pasa Big po3paxyHKOBOro ekcrsyaTauifiHoro
HaBaHTaXeHHsA, TO HeobxigHO 3abesnedyBaTu
aHKepyBaHHs Ha KiHLAX. BignosigHo BCi 3Ha4eHHSA
NMOBUHHI 0B64YMCMOBaTUCE 3 YypaxyBaHHSAM BrUBY
KOB3aHHS KiHLiB.

(8) Axwo BNNMB 3cyBHOro 3'€QHaHHSA MK HacTu-
nomM i 6eToHOM HeBigOMWUI 3 OOCBIAY ekcnepu-
MEeHTanbHOI NepeBipkM KOMBIHOBaAHUX NepeKkpuT-
TiB i3 3@aaHKepyBaHHAM Ha KiHUAX, TO pO3paxyHOK
HeoOXigHO cnpollyBaTh 40 apku 3 PO3TATHYTUM
CTpwkHeM. 3a uieto MoAennio BUOOBXKEHHS abo
CKOPOYEHHSI [a€ MporvH, KOoTpurM HeobxigHo
BpaxoByBaTMu.

(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) Calculations of deflections may be omitted if

both:

— the span to depth ratio does not exceed the
limits given in EN 1992-1-1, 7.4, for lightly
stressed concrete, and

— the condition of (6) below, for neglect of the
effects of end slip, is satisfied.

(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:

— the second moment of area may be taken as
the average of the values for the cracked and
un-cracked section;

— for concrete, an average value of the modular
ratio for both long- and short-term effects may
be used.

(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) 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) 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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OOOATOK A
(iHcbopmaLinHKn)

XXOPCTKICTb KOMMOHEHT 3’€AHAHb
Y CMOPYOAX

A.1 Cchepa
(1) >KopcCTKiCTb HACTYMHNX OCHOBHMX KOMMOHEHT
3’eIHaHb MOXHa BM3Ha4aTu 3rigHo 3 A.2.1:

— MO340BXHbOI CTaneBol PO3TArHYTOI apMaTypu;
— CTaneBuX CTUCHYTUX KOHTaKTHUX NNacTuH.

(2) KoeiLieHT )XOpCTKOCTI K; BU3HaA4aeTbCs 3ria-
Ho 3 EN 1993-1-8, Bupas (6.27). XKXopcCTKiCTb KOM-
MOHEHT, BU3HAYEHMX Yy TOMY CTaHAapTi, MOXHa
npuAMaTN SK Y LUbOMY OOKYMEHTI, 32 BUHATKOM
A22.

(3) »KopcTkicTb BETOHY, LLIO OMOHOMIYYE CTIHKY Y
craneBoMy nNpoduini KOMOHW, MOXHa BU3HAYUTU
3rigHo 3 A.2.3.

(4) Bnnue KOB3aHHsSI y 3CyBHOMY 3’€QHaHHi Ha
YKOPCTKICTb 3’€QHaHHS MOXKHa BM3HA4aTh 3rigHo 3
A3.

A.2 KoedpiuieHTH xxopCcTKOCTI

A.2.1 OcCHO8Hi KOMNOHeHMU 3’€¢OHaHHS

A.2.1.1 [No3006XXHs po3msicHyma cmareea
apmamypa

(1) KoediLieHT »KopCTKOCTi ks, - ANA pAay r MOXHa

NPUNHATK 3a Tabnuueto A.1.

Tabnuua A.1— KoeilieHT XXOPCTKOCTi K -

ANNEX A
(Informative)

STIFFNESS OF JOINT COMPONENTS
IN BUILDINGS

A.1 Scope

(1) The stiffness of the following basic joint com-
ponents may be determined in accordance with
A.2.1 below:

— longitudinal steel reinforcement in tension;

— steel contact plate in compression.

(2) Stiffness coefficients k; 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) The stiffness of concrete encased webs in
steel column sections may be determined in ac-
cordance with A.2.3 below.

(4) The influence of slip of the shear connection
on joint stiffness may be determined in accor-
dance with A.3.

A.2 Stiffness coefficients
A.2.1 Basic joint components

A.2.1.1 Longitudinal steel reinforcement
in tension

(1) The stiffness coefficient k , for a row r may be
obtained from Table A.1.

Table A.1 — Stiffness coefficient ks,
KoHdirypauia HaBaHTa)xeHHSA KoeilieHT >kopCTKOCTI
Configuration Loading Stiffness coefficient
O[IHOCTOPOHHS P Asr
Single-sided ST 36h
A
Mgy 1=M kg, =—2
Ed .1 Ed,2 ST h2)
Ana 3’enHanHa npy Mgy 4 -
For the joint with Mgy 4 :
[BOCTOPOHHS k. = Asr
Double-sided > (1+B
Meg 1> Megq 2 h N +Kp
npu:
with:
Kz =B(0,4p* -89 +7,2)
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KiHeub Tabnuui A.1

KoHdirypauia HaBaHTa)xeHHs KoediuieHT XKopCTKOCTiI
Configuration Loading Stiffness coefficient
Ans 3'eqHanHs npu Mgy 5 ¢
For the joint with Mgy 5 :
[BOCTOPOHHS M M A
Double-sided Fd.1 = Tkd.2 kg, = —>"
ey
hl =P
2

A, — NIowa nonepevHoro nepepisy nosaos-
XHbOT apmaTypu y pagi r B Mexax poboyoi Lwu-
puvHM 6ETOHHOI NONKL, BU3HaYeHa Anis nepepisy
B MicLji 3’eAHaHHsA 3rigHo 3 5.4.1.2;

Mgy — PO3paxyHKOBWI 3rHanbHUA MOMEHT,
npuvknageHun oo i-ro 3’egHaHHs 6anku wo 3’ea-
HyeTbcs (pucyHok A.1);

h — BucoTa nepepidy cranesoro npodinto Ko-
TNOHN (pUCYHOK 6.17);
B — nepexigHun
EN 1993-1-8, 5.3.
MpuwmiTka. KoediuieHtv sxkopcTkocTi Ana Mgy 4 = Mg 2
3aCTOCOBYHTbHCA NPU OOHO- i ABOCTOPOHHIN KOHAIry-
pauii 3’e4HaHHA 3a O4HAKOBMX YMOB HaBaHTaXXEHHS,

SIKLLO LUMPUHA NOMNUL OMOPHOI ronoBHOT 6anku 3ami-
HIOE BUCOTY h nepepisdy KOMoHMU.

napameTp, HagaHunm Yy

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;
Mg, is the design bending moment applied to a
connection i by a connected beam, see Figure
A.1;

h is the depth of the column’s steel section, see
Figure 6.17;

B is the transformation parameter given in
EN 1993-1-8, 5.3.

Note: The stiffness coefficient for Mgy 1 =Mgy 5 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.

o —

PucyHok A.1 — 3’egHaHH4 i3 3rMHanbHMMN MOMEHTaMM
Figure A.1 — Joints with bending moments

A.2.1.2 Cmarnesa cmucHyma KoHmakmHa
nracmuHa

(1) KoediuieHT >XOPCTKOCTi MOXHA NPUAHATU
TakuM, WO OOPIiBHIOE HECKIHYEHHOCTI.

A.2.1.2 Steel contact plate in compression

(1) The stiffness coefficient may be taken as
equal to infinity.
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A.2.2 I[Hwi koMnoHeHMuU y KOoMb6iHO8aHUX
3’edHaHHsAX

A.2.2.1 [NaHenb cmiHKU KOMTIOHU rfpu 3cysi

(1) Ana naHeni 6e3 pebep >XOPCTKOCTI y By3ni
3'eQHaHHS i3 CTaneBo KOHTAKTHOK MANTO Koe-
(hiuieHT XopcTKoCTi k; Moxe npuiimatuck 0,87
Big, 3HaveHHs, HaBegeHoro EN 1993-1-8, tabnu-
ust 6.11.

A.2.2.2 CmiHKa KOJIOHU rpu rnornepeyHomy
cmucky

(1) Ons cTiHkM 6e3 pebep XKOPCTKOCTI i CTaneBoi

KOHTaKTHOT NMIUTU 3’€QHaHHA KoedilieHT KopCT-
KOCTi Kk, MOXe BM3Ha4YaTUCb 3a BUPa3OM:

_ O’Zbeff,c,wc twc

A.2.2 Other components in composite joints

A.2.2.1 Column web panel in shear

(1) For an unstiffened panel in a joint with a steel
contact plate connection, the stiffness coefficient
ki may be taken as 0,87 times the value given in
EN 1993-1-8, Table 6.11.

A.2.2.2 Column web in transverse compression

(1) For an un-stiffened web and a contact plate
connection, the stiffness coefficient k, may be
determined from:

: (A1)

2

Ae: by o we — PODOYA LUMPUHA CTUCHYTOI CTIHKM
KonoHu, ame. 8.4.3(1).
IHWi TepmiHn BkasaHi y EN 1993-1-8, 6.

A.2.3 3anizo6emoHHi KoOMMoHeHmMu

A.2.3.1 [NaHenb cmiHKU KOSTOHU rpu 3cysi

(1) AKwo cTiHka cTaneBoi KOMOHW OMOHOMIYeHa
6eToHOM (pucyHOK 6.17b), XOpCTKICTb naHeni
CTiHKM MOXHa 36inbLUyBaTN 3 ypaxyBaHHAM OMO-
HoniveHHs1. [lonaTok ky . A0 koediLieHTa XopcT-
KOCTi k4 MOXXHa BM3Ha4MTN 38 BUPA3OM:

ki =0,06

ne:

E., — Moaynb NpyxXHOCTi 6ETOHY;

Z — nnede BHyTpiWwHbOI napu (EN 1993-1-8, pu-
CYHOK 6.15).

A.2.3.2 [NaHerb cmiHKU KOTOHU rpu 3cysi

(1) Axwo cTiHKa cTaneBoi KOMOHU OMOHOMIYEHa
6eToHOM (pUCYHOK 6.17b), >XOPCTKICTb CTiHKM
KOMOHW MpWU CTUCKY MOXHa 36inbluyBaTn 3 ypa-
XyBaHHSAM OMOHOJTIYEHHS.

(2) Onga 3’egHaHHA Yepes KOHTaKTHY NNWTY Aoaa-
TOK Ky . 0O KoediljieHTa »KOpCTKOCTi K, MOXHa
BM3HA4YMTU 32 BUPA3OM:

Koo =0,13

pe: toge — poboya TOBLWIMHA OeTOHy, AuMB.

8.4.4.2(2).
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ECH’I bC hC
E, BBz

Ecm teff,c bc

de

where: bgg . ¢ IS the effective width of the column
web in compression, see 8.4.3(1).
Other terms are defined in EN 1993-1-8, 6.

A.2.3 Reinforced components

A.2.3.1 Column web panel in shear

(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 k, . to the stiffness coefficient
ki may be determined from:

: (A.2)

where:
E., is the modulus of elasticity for concrete;
zisthe leverarm, see EN 1993-1-8, Figure 6.15.

A.2.3.2 Column web in transverse compression

(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) For a contact plate connection, the addition
k, . to the stiffness coefficient k, may be deter-
mined from:

: (A.3)

a hC

where: t.g . is the effective thickness of concrete,
see 8.4.4.2(2).
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(3) Anga 3’egHaHHA Yepes TopLueBy NANTY 4OAATOK
k5 . MOXHa BU3HAYMTK 3a BUPA3OM:

Ky =0,5

A.3 Jedopmauis 3cyBHOro 3’¢agHaHHsA

(1) Axwo pedopmadia 3CyBHOro 3’€QHaHHSA He
BPaxOBYETbCA 3a [OMOMOrol Oinbll TOYHOrO
MeToay, TO BNNB KOB3aHHS Ha XOPCTKICTb By3na
MOXe BM3HayaTuch 3a (2)...(5).

(2) KoedpiuieHT xopcTkocTi Ky, , avB. A.2.1.1,

MOXXHa MHOXWUTU Ha KOeiLlIEHT 3HMKEHHS ksl,-p :

Ecm teff,c be

(3) For an end plate connection, the addition k;, .
may be determined from:

. (A.4)

A.3 Deformation of the shear connection

(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) The stiffness coefficient k ., see A.2.1.1, may

be multiplied by the reduction factor, k

slip:
Kglip =———, (A.5)
P 1+Es Ksr
KSC
npu: with:
Nk
Ko = sc , (A.6)
v—1\h,
V— - >
1+& Jdg
2
ve |(+E)Nkse lds (A7)
Ea Ia
- 2Ea la (A.8)
dS ES AS
ae: where:

hy — BiACTaHb MiX MO3AOBXHIMA CTPUKHAMM
PO3TArHyTOl apmaTypu i LLEHTPOM CTUCKY; AUB.
EN 1993-1-8, pucyHok 6.15 ons LeHTpa CTUCKY;
dy — BIOCTaHb MDK MO3AO0BXKHIMU CTPYDKHAMM
PO3TArHYTOl apMaTypu i LLEHTPOM Baru nepepiay
cTaneBoro npodinto 6anku;

I, — MOMEeHT iHepuii nnowli nepepisy cranesoro
npoginto 6ankw;

I — goBXuHa Barnku y 30Hi 4OAATHOrO 3ruHY, Lo
npunsarae 4o By3na, sika 'y pamax i3 B'139Mu MOXe
npunmaTuchb gk 15 % JOBXUHU NPONbOTY;

N — KinbKiCTb 3CyBHUX 3’€QHaHb, LLO PO3MNOAiNeHi
Ha OOBXWHI [ ;

K¢ — XOPCTKICTb 3CYBHOIO 3'€HaHHS.

(3) XKopcTkicTb 3CyBHOMo 3’€4HaHHA MOXHa Npuin-
matn 0,7 Pry /' s, pe:

Pry — HOpMaTMBHUIA OMip 3CYBHOIO 3'€HAHHS;

hy 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;

d is the distance between the longitudinal rein-
forcing bars in tension and the centroid of the
beam’s steel section;

I, is the second moment of area of the beam’s
steel section;

lis 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 is the number of shear connectors distributed
over the length [;

k. is the stiffness of one shear connector.

(3) The stiffness of the shear connector, kg
be taken as 0,7 Pry / s, where:

Pry is the characteristic resistance of the shear
connector;

> may
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S — KOB3aHHS, BM3Ha4YeHe 3a BUNPOByBaHHAMM
HagaBsMOBaHHAM 3rigHO 3 gopatkoMm B npu Ha-
BaHTaxeHHi 0,7 Pgy .

(4) AnbTepHaTUBHO ANS NNOCKMX (CyLinbHMX) abo
KOMBIHOBaHUX MANT, Y AKUX KOEMILIEHT 3HVKEHHS
ki € oguHuuero (6.6.4.2), MoxHa npurUmaTy
HaCTYMHI HAaBMNWKeHi 3Ha4YeHHs Ana kg,
— anga ctpwxkHiB 19 mm 3 ronoskamn 100 kH/mwm;
— [ONs X0NnoAHOMMOPMOBAHNX KYTUKIB

80 MM...100 mm BucoToto 70 KH/MM.

(5) Ona kombGiHOBaHMX BY3niB i3 Oinblle Hix
O[HMM LIApOM apmaTypu, WO nepenbayaeTbes
SK po3TArHyTa (2), Wo HaBegeHo BULLE, MOXHaA
3aCTOCOBYBATK 3@ YMOBW, LLIO LLUAPW BUPaXKaTb-
CH Yepes OAMH Lap 3 eKBiBaneHTHMM nonepeu-
HUM Nepepi3oM Ta eKBiBareHTHOL Bi4CTaHHIO Bif
LleHTpa CTUCKY i LleHTpa Barmn ctaneBoro Npoqinto
Oanku.
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s is the slip, determined from push tests in accor-
dance with Annex B, at a load of 0,7 Py .

(4) Alternatively, for a solid slab or for a composite

slab in which the reduction factorkt is unity, see

6.6.4.2, the following approximate values may be

assumed for kg, :

— for 19 mm diameter headed studs: 100 kKN/mm;

— for cold-formed angles of 80 mm to 100 mm
height: 70 kN/mm.

(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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OOOATOK B
(iHcbopmaviiH1in)

CTAHOAPTHI BUNPOBYBAHHA

B.1 3aranbHi nonoxeHHA

(1) HaBegeHi y uboMy cTaHaapTi npasuna crto-
CYHOTbCS:

a) BunpobyBaHb 3CYyBHUX 3'egHaHb y B.2 i

b) BunpoByBaHHA CTUCHYTUX NAWUT NEPEKPUTTIB
y B.3.

MpumiTtka. Lli ctaHgapTu3oBaHi MeToamku BUMNPOOYy-
BaHb BKntovaloTbes y KepisHuuteo ETA, Wwo po3pob-
nsietbes. Konu take KepiBHuutBO Oyae po3pobnene,
uewv gopatok byae BigMiHEHO.

B.2 BunpobyBaHHSA 3CyBHUX 3’€AHaHb
B.2.1 3azanbHi nos10KeHHs

(1) Axwo He moOXHa 3acTocoByBaTW npaBuna
po3paxyHKy 6.6, TO po3paxyHOK MOBUHEH I'PYHTY-
BaTMUCb Ha BMNPOOYBaHHSX, BUKOHAHUX Yy CMOCIO,
o 3abesnevye iHpopMaLito CTOCOBHO XapakTe-
PUCTUK HEOOXiOHWX 3CYBHUX 3’€AHaHb ANs pO3-
paxyHKy 3rigHO 3 MM CTaHAapTOM.

(2) 3MmiHHiI, siKi HeobXigHO BM3HaAYaTV Npu Aocnia-
YKEHHSX, BKITOYaTh reoOMeTpito i MexaHidHi xa-
pPaKTEPUCTUKN OETOHY NNUTW, 3CYBHUX 3'€OHaHb
Ta apmatypu.

(3) Onip HaBaHTaXXEHHIO, OKpPIM YyTOMMW, MOXHa
BM3HayaTu 3a BUMNPOOYyBaHHAMU PO3[aBMOBaH-
HSM 3rigHO 3 BUMOramu Liboro goaaTka.

(4) Ona BunpobyBaHb Ha BTOMY 3pa30K TaKoX
HeoOXigHO MiaroTyBaTh 3rigHO 3 BUMOramu Liboro
aodarky.

B.2.2 [lidcomoeka eunpobyeaHb

(1) Axwo 3cyBHi 3’€gHaHHA BUKOPUCTOBYIOTHCS
ana T-nogibHnx 6anok i3 6eToOHHOK NIIMTOK piB-
HOMIPHOI TOBLUMHM abo 3 ByTamu, LLIO MOBHICTHO
Bignosigatotb 6.6.5.4, MOXHa 3acTocoByBaTh
CcTaHAapTHI BUNpobyBaHHA po3aaBntoBaHHSIM.

(2) Ons craHpapTHMX BMNpoOyBaHb po3daBnito-
BaHHAM pPO3Mipy 3paska cTaneBoro npoqinto i
apMmaTtypu MNOBWHHI BignosigaTn BKasaHWM Ha
pucyHky B.1. 3arnnbneHHsa y 6eToHi nauTtu go-
BifbHi.

ANNEX B
(Informative)

STANDARD TESTS

B.1 General
(1) In this Standard rules are given for:

a) tests on shear connectors in B.2 and
b) testing of composite floor slabs in B.3.

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.

B.2 Tests on shear connectors
B.2.1 General

(1) Where the design rules in 6.6 are not applica-
ble, the design should be based on tests, carried
outin a way that provides information on the prop-
erties of the shear connection required for design
in accordance with this Standard.

(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) The resistance to loading, other than fatigue,
may be determined by push tests in accordance
with the requirements in this Annex.

(4) For fatigue tests the specimen should also be
prepared in accordance with this Annex.

B.2.2 Testing arrangements

(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) 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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Mo3Haku:

1 — 3axucHun wap 15 mm;

2 — BUPIBHIOBAHHS LLEMEHTHMM PO34MHOM abo rincom;
3 — JoBinNbHe 3arnnoneHHs;

4 — apmaTypa: CTPWXHI NepiognyHoro npodinto

@10 MM, Wo 3abe3neyye BUCOKE 34ENSIEHHS

450 <fy, <550 H/Mm?; cTanesuii npodins

HE 260B ato 254 x 254 x 89 kr. 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 <f <550 N/mm? steel section:
HE 260 B or 254 x 254 x 89 kg. UC

PucyHok B.1 — 3pa3sok onsa ctaHgapTHUX BunpobyBaHb Ha po3aaBnoBaHHS
Figure B.1 — Test specimen for standard push test

(3) KoHkpeTHi BUNpobyBaHHS pO34aBMiOBaHHAM
MOBMHHI BUKOHYBaATMCb TakK, WOO6 NAuTh i apmMy-
BaHHS BignoBiganu po3mipam 6anok, ons skux
BMNpobyBaHHA NepenbdaveHi:

a) JOBXWHA | KOXHOI NAMTK NOBWMHHA CMiBBIgHO-
CUTUCb i3 MO3AOBXHIM KPOKOM 3’€HaHb y KOM-
GiHOBaHIN KOHCTPYKLT;

b) wupuHa b KOXHOI MANTU He MOBMHHA nepe-
BMLLYBaTM POBOYOT LUMPUHW NAUTU Banku;

C) TOBLUMHA h KOXHOI MAUTW HEe MOBUHHA nepe-
BULLYBATM MiHiManNbHOI TOBLUMHW NANTK y Banui;

d) siKWwo ByTM y NNuTi He BignosigatoTb 6.6.5.4, To

nnuTM BMNPoOyBanbHOro 3paska MOBWHHI MaTw
Taki cami ByTU i apmaTypy, 9K i 6anka.
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(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:

a) the length [ of each slab should be related to the
longitudinal spacing of the connectors in the com-
posite structure;

b) the width b of each slab should not exceed the
effective width of the slab of the beam;

c) the thickness h of each slab should not ex-
ceed the minimum thickness of the slab in the
beam;

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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B.2.3 lMpuzomyeaHHs 3pa3ka

(1) KoxHa 3 aBOX OGETOHHMX NAUT MNOBMHHA
BUrOTOBMSATUCH Y FOPU3OHTaNbHOMY MOJIOXEHHI,
AK  PaKTUYHO BUrOTOBNATLCA  KOMOIHOBAHI
Barnku.

(2) 34yenneHHs Ha KOHTaKTi MK nonMUaAMUK
cTaneBoi 6anku i 6eToHy BUKMIOYAETHCS LUISAXOM
3MalllyBaHHS MacTunom abo B iHWUA NnpugaTHUA
cnocio.

(3) 3pasok NOBMHEH BUCMXaTU Y 3BUYANHUX
yMOBaXx.

(4) Ona koxHoro 3amicy nig 4vac yknagaHHs y
BuNpoOyBanbHMI 3pa3ok HeoOXigHO BWroTOB-
NSTU MiHIMyM Y0Tupu 3pasku (umniHgpis abo
KybiB) Ons BU3HAYEHHS LMNIHOPWYHOT MILHOCTI.
Lli 3paskm MOBUWHHI gornggaTtucb aHanoriyHo 3
BunpobyBanbHUMKU 3paskamMu. MiuHICTb GeTOHyY
f., HEOBXIOHO BU3HAYATU AK CepeHE 3HAYEHHS.

(5) MiuHicTb 6eToHy Ha cTuck f,,, Ha MOMEHT
BunNpobyBaHb NoBuHHa ctaHoBuT 70 % 10 %
BCTaHOBMEHOI MilLHOCTi 6eToHy f, 6anku, ana
AKOI 34iNCHIoTLCS BUNpobyBaHHA. Lis Bumora
MOXe 3a[0BOSIbHATUCL Yepe3 BUKOPUCTaHHSA
GeToHy BKa3aHOro knacy, ane BuNpoByBaHOro
paHile Hixk 4Yepe3 28 Oib nicns BUMroTOBMNEHHS
3paskKiB.

(6) Ons 3paskiB-npeacTaBHUKIB MaTepiany 3CyB-
HUX 3’egHaHb HeobXigHO BU3HA4aTK OMip TeKy-
4OCTi, onip Ha po3TAr i MakcumaribHe BUOOB-
XEHHS.

(7) Awo ANg NAnT BUKOPUCTOBYETHCA NPOIiNbo-
BaHWUWN CTaneBui HACTUM, TO MILHICTb Ha PO3TAr i
onip TEeKy4oCTi cTaneBoro npodHacTuny Heob-
XigHO npuiMaTty 3a BUMNPOOYBaHHAMU MPOOHMX
3paskiB, BMpi3aHWX i3 HACTUNIB, SIKi BUKOPUCTaHI y
BUNpobyBaHHAX Ha PO34aBMIOBAHHS.

B.2.4 Memoduka eunpobyeaHb

(1) MepLue HaBaHTaXkeHHA HEOOXIAHO NpUKNaaaT
i3 3pocTaHHsaM A0 40 % ouikyBaHOro pymHiBHOrO
HaBaHTaXeHHd, a NoTiM uuknamm 25 pasis Mix
5 % i 40 % Big o4ikyBaHOro pyMHiBHOrO HaBaH-
TaXKEHHS.

(2) Micna uboro HacTtynHe 30iNblLUEHHS HaBaH-
Ta)KeHHs1 HeOOXiAHO NpUKNagaTu Tak, Wob pynHy-
BaHHs He BigbyBanochb LWOHaANMEHLLE NPOTSAroM
15 xB.

(3) Mo3noBXHE KOB3aHHA MiX KOXXHOK 6ETOHHOM
NAUTOK | CTaneBnm NpodinemMm HeobxigHO BUMI-

B.2.3 Preparation of specimens

(1) Each of both concrete slabs should be cast in
the horizontal position, as is done for composite
beams in practice.

(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) The push specimens should be air-cured.

(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 f,,,, should be taken as the mean value.

(5) The compressive strength f,, of the concrete
at the time of testing should be 70 % £ 10 % of
the specified strength of the concrete f, 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) The yield strength, the tensile strength and the
maximum elongation of a representative sample
of the shear connector material should be deter-
mined.

(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.

B.2.4 Testing procedure

(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) Subsequent load increments should then be
imposed such that failure does not occur in less
than 15 minutes.

(3) The longitudinal slip between each concrete
slab and the steel section should be measured
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ptoBaTK MOCTIMHO MPOTArOM HaBaHTa)KeHHSA abo
NpY KOXXHOMY 3POCTaHHI HaBaHTaXXEHHS.

(4) Ana koxHOT rpynu 3’egHaHb NonepevHe Bia-
LapyBaHHA MiX cTaneBuM Npodinem i KOXHOI
NANTOK HEOOXIAHO BUMIPATM SKOMOra TOYHILLE.

B.2.5 OuiHka pe3ynbmamie eunpobyeaHb

(1) AKWO BUKOHYIOTLCHA TPW BUNPOBYBaHHS HOMI-

HaNbHO iAEHTUYHMNX 3Pa3kiB i BiOXUNEHHS pe3yrib-

TaTiB OKpeMumx BMNPOOYyBaHb Big4 OTPUMAaHOro

CepenHbOro 3Ha4YeHHs BCiX BUNpoOyBaHb He ne-

pesuye 10 %, TO po3paxyHKOBMI OMip BU3Ha-

YaeTbCA Tak:

— HOpMaTuBHWIA onip Pg, HeobXioHO npuimaTu
SK MiHiManbHe PyMHIBHE HaBaHTaXXeHHs (pPo3-
JineHe Ha KinbKiCTb 3’€4HaHb), 3MEHLLEHUIN Ha
10 %;

— pospaxyHkoBun onip Pgry HEobxiaHO BU3Ha-
4yaTu 3a BUpPa3oM:

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) As close as possible to each group of connec-
tors, the transverse separation between the steel
section and each slab should be measured.

B.2.5 Test evaluation

(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:

— the characteristic resistance Pg, should be
taken as the minimum failure load (divided by
the number of connectors) reduced by 10 %;

— the design resistance Pgr, should be calcu-
lated from:

Py = Ju FRK < Fri (B.1)

ne:

f, — MiHiManbHa BW3HaYeHa rpaHW4Ha MILHICTb
MaTepiany 3'€QHaHHS;

f, — akTMyHa rpaHuyHa MilHICTb MmaTepiany
3'egHaHHA y BUNpoboByBaHOMY 3paskKy;

Yy — KoedilieHT HadiHOCTI AnA 3CyBHOro 3'efl-
HaHHS.

Mpumitka. 3HavyeHHa y, MOXe BCTaHOBMOBATUCL Y
HaLJ,iOHaJ'IbHOMy noaartky. PeKOMeHﬂySTbCﬂ BennynHa
1,25.

(2) Axwo BiaxuneHHs BiO cepedHbLOro nepeBu-
wye 10 %, To HeobXiaHO BUKOHATM LLLOHAMEHLLE
Tpu BUNpobyBaHHS Takoro camoro suay. llicna
LbOro pesynbTat BUNpobyBaHb HEOOXIAHO Oui-
HUTK 3rigHo 3 gogaTtkom D, EN 1990.

(3) Axwo 3’egHaHHA cknagaeTbCa 3 ABOX OKpe-
MUX eNeMEHTIB, OAWNH 3 SKUX ClpuAMae 3CyB, a
iHWKWIA  3ycunns, sKi - HamaralTbCs  BigginuTu
nnuTy Big ctanesoro npodinto 6anku, To B’A3i, Aki
crnpuriMaloTb BigpvB, MOBWHHI MaTh HeOoOXigHy
MILHICTb | XOPCTKICTb ON1s1 CMPUMHATTA Takoro
BiOpMBY Npu BUNpobyBaHHAX. Bigpue HeobXxigHO
BUMIpIOBaTN NpU OOCArHEHHI HaBaHTaXXEHHS Ha
3'egHaHHa 80 % Big rpaHWYHOro, WO MOBUHHO
CcKnagaty MEHLLE MOSIOBMHU NO340BXHBLOro 3Mi-
LLEeHHSA NNUTU BiAHOCHO Danku.
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)

where:

f, is the minimum specified ultimate strength of
the connector material;

f,+ is the actual ultimate strength of the connector
material in the test specimen; and

vy is the partial safety factor for shear connection.

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

(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) 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) Hecyya 3paTHiCTb 3paska Ha KOB3aHHA §,
NMOBUHHA MPUNMATUCh SIK MaKkCUMaribHO BUMIpSIHE
KOB3aHHS NPy HOPMaTMBHOMY PiBHI HaBaHTaXeH-
HS, SIK MOKa3aHo Ha pUCYHKy B.2. 3a HopmaTnBHe
3Ha4YeHHsA Hecy4ol 30aTHOCTI Ha KOB3aHHA J
HeoOXigHO MpuMaTU MiHIManbHy BENUYMHY i3
BUNpobByBaHb J,,, 3MeHLeHy Ha 10 % abo Bu3-
HauyeHy 4yepes3 CTaTUCTUYHY OLLIHKY pe3ynbTaTiB
BCiX BMMpobyBaHb. B ocTaHHbOMY BMMagKy Hop-
MaTMBHE 3HaYeHHH Hecy4qoi 30aTHOCTI Ha KOB3aH-
HA HeobXxigHO BM3Ha4aTy 3rigHO 3 gogaTtkom D,
EN 1990.

P v

(4) The slip capacity of a specimen 6, should be
taken as the maximum slip measured at the char-
acteristic load level, as shown in Figure B.2. The
characteristic slip capacity 3, should be taken as
the minimum test value of 6, 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.

' X

o S S S,

u

PucyHok B.2 — BnaHa4eHHs Hecy4ol 34aTHOCTi Ha KOB3aHHS &,

Figure B.2 — Determination of slip capacity §,,

B.3 BunpobyBaHHA KOMGiHOBaHMUX NAUT
nepeKkpuTTiB

B.3.1 3azanbHi Nos10XXKeHHS

(1) BunpobyBaHHs BignoBigHO A0 LbOro po3ainy
HeobBXiAHO BUKOPWCTOBYBaTU AMNS BU3HAYEHHS
koedilieHTiB m i k abo 3HaYeHHS TRy, AKi 3a-
CTOCOBYHOTbCSA NS NEepeBipkn Ornopy MNo3goBX-
HbOMY 3CyBY, SIK NOKasaHo y po3aini 9.

(2) 3rigHO 3 KPUBMMU 3aneXHOCTi HaBaHTaXeH-
HA — MPOrMH XapakTtep pobOTW Ha MO3L4OBXHIN
3CyB MOXHa KBanidhikyBaTu siK Kpuxkumn abo nnac-
TUYHUI. XapakTep poboTH BBaXaETbCA NNacTuy-
HUM, SKWO BiH Bignosigae 9.7.3(3). B iHwomy
BUNAdKy Xapaktep poboTu kBanidikyetbca 4K
KPUXKUIA.

B.3 Testing of composite floor slabs

B.3.1 General

(1) Tests according to this section should be
used for the determination of the factors m and k
or the value of 1z, to be used for the verification
of the resistance to longitudinal shear as given in
Section 9.

(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.
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(3) 3MiHHiI, siki HeOBXigHO JOCNIANTY, BKITHOYaOTh
TOBLUMHY i TMN CTaneBoro npodgHacTumny, Krac
cTani, NoKpuTTa npodHacTuy, FyCTUHY i Krnac
GeTOHy, TOBLUMHY | JOBXMHY L NPONbOTY 3CyBY.

(4) Ons 3MeHLUEeHHs KinNbKOCTi HeobXigHMX Bun-

pobyBaHb Ta MOBHOTK AOCMIIKEHb OTPUMAHI 3a

cepigamun BMNpoOyBaHb pe3ynbTaTi MOXHAa BUKO-
pucToByBaTU ANSA OLHKW iHLLMX 3MIHHUX, a came:

— [4ns TOBLUMHKM cTaneBoro npodgHacTuny, Ginb-
LOro Hix t y BunpobyBaHHsIX;

— Ana 6eToHy i3 BCTaHOBMEHOK MILHICTIO fy
He meHwe Hix 0,8 f,, , ne f,,, — cepeaHe 3Ha-
YeHHs1 MiLHOCTi 6eTOHY Y BUNpobyBaHHSIX;

— [Ans ctanesBoro NpodgHacTuy 3 onopoM Teky-
YOCTi fyp He MeHLwe Hix 0,8 fypm ,.,u,e fypm -

cepeaHe 3Ha4YeHHs onopy TEKYYOCTi 3a BUNPO-

OyBaHHAMM.

B.3.2 [lidcomoeka eurnpobyeaHHsI

(1) BunpobyBaHHs HeObXiAHO BUKOHyBaTM Ha
LUApHIpHO 0bNepTMX nnuTax.

(2) YnawrTyBaHHs BUnNpobyBaHb NOBWHHO Bigmno-

BiJjaTM nokasaHoMy Ha pucyHky B.3 abo 6yTtu
€KBiBaneHTHMM.

(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 L.

(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:

— for thickness of the steel sheeting ¢ larger than
tested;

— for concrete with specified strength f, not

less than 0,8 1, , where f,, is the mean value
of the concrete strength in the tests;

— for steel sheeting having a yield strength fyp
not less than 0,8 f, ., where fypm is the mean

value of the yield strength in the tests.

B.3.2 Testing arrangement
(1) Tests should be carried out on simply sup-
ported slabs.

(2) The test setup should be as shown in Figure
B.3 or equivalent.

<100 | L

< 100

MosHaku:

1 — HeonpeHoBa abo ekBiBaneHTHa Npoknagka

<100 mm x b;

2 — onopHa nmmta < 100 MM x b x 10 mm (min)
(opHakoBa Ans BCiX ONOPHWX NAWT)

Key:

1 — neoprene pad or equivalent <100 mm x b;

2 — support bearing plate <100 mm x b x 10 mm (min)
(typical for all bearing plates)

PucyHok B.3 — YnawTyBaHHS BUNpoOyBaHHSA
Figure B.3 — Test set-up
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(3) Oo 3pas3ka MOBWHHI NpuKnagaTUCb OBi PiBHi
NiHii 30cepekeHnX HaBaHTaXeHb, po3TalloBa-
HUX cumeTpuyHo y L / 4 i 3L / 4 nponboTy.

(4) BigctaHb Big oci onopu 4O Kpak NAUTK He
nosuHHa nepesuysati 100 mm.

(5) WwvpnHa onopHOI nMnacTuHW i NiHii npukna-
OaHHA HaBaHTaXEHHSA He MOBUHHA NepeBuLLy-
Batn 100 Mm.

(6) Axwio BuNpobyBaHHSA BMKOPMCTOBYIOTHCS ANS
BU3HAYEHHs koedilieHTiB m i k, TO Ons KOXHOI
3MiHHOT HeObXigHO BUKOHYBATK OBi rpynu no Tpu
BMNPOOYBaHHS (BkasaHi Ha pucyHky B.4 ons 3oH
A i B) abo Tpu rpynn no gesa BunpoOyBaHHS.
[na 3paskiB y 30Hi A NponiT 3cyBy NOBMHEH ByTun
HanBINbLWNM i3 MOXNUBMX, WO 3abesnevye pyn-
HyBaHHS Big NO300BXHbLOrO 3CyBY, a ANd 3paskiB
y 30Hi B — HaMeHLWnM i3 MOXNMBKMX, WO 3abes-
neyvye pyrnHyBaHHSA Big NO340BXHbLOIO 3CyBY, arne
HE MEHLLUM Y IOBXUHY HiX 3h; .

Vy

b-dp
(N/mm?)

(3) Two equal concentrated line loads, placed
symmetrically at L /4 and 3L /4 on the span,
should be applied to the specimen.

(4) The distance between the centre line of the
supports and the end of the slab should not ex-
ceed 100 mm.

(5) The width of the bearing plates and the line
loads should not exceed 100 mm.

(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 3h, in length.

Ls

-~
w

rof

(ST

Mpuwmitka. b, dp, Ls—B MM, Ap B MM2, Vi BH

1 — po3paxyHKoBa 3anexHIiCTb ANs Ornopy MNO3[A0BX-
HbOMY 3CYBY

Note: b, dpand Lsarein mm, Ap isin mm2, ViisinN.

1 — design relationship for longitudinal shear resis-
tance

PucyHok B.4 — OujHka pesynbTatiB BUnpobysaHb
Figure B.4 — Evaluation of test results
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(7) Axkwo BunpobyBaHHS BUKOPUCTOBYOTLCS AN
BU3HAYEHHS T, gy AJIS KOXHOrO TUMy CTanesux
npodgHacTunie abo NOKpUTTS, HEOOXIAHO BUKO-
HyBaTW HE MEHLLUE HiXX YOoTUpW BUNPOByBaHHA Ha
3paskax OJHaKOBOI TOBLMHM 6e3 OoOaTKoBOro
apMyBaHHS abo 3aaHkepyBaHHSA KiHUIB. Y rpyni 3
TPbOX BUMPOOYBaHb NPONIT 3CyBY NMOBMHEH OYTK
HanbINbLIMM i3 MOXNUBMKX, WO 3abes3nevye pyn-
HyBaHHSA Bif NO3O0BXHbLOrO 3CyBY, @ B OAHOMY
BMNPOOYBaHHI — HAVMEHLUNM i3 MOXIIMBMX, L0
3abesnevye pyriHyBaHHA Big NO340BXHbOrO 3Cy-
BY, ane He MEeHLUMM Yy OBXUHY HixX 3h;. Bunpoby-
BaHHSA 3 KOPOTKMM NPOSIbOTOM 3CYyBY BMKOPUCTO-
BYETbCA TiNbkKM Ana  knacudikauii xapakrepy
po6oTwu 3rigHo 3 B.3.1(2).

B.3.3 [lpuzomyeaHHs 3pa3kie

(1) NoBepxHs cTaneBoro NnpogHacTMIy NoOBMHHA
OyTu Takow X, SIK Micnsi BUrOTOBNEHHS, 6e3 Byab-
SIKOrO MOKPALLEHHSA BIACTUBOCTEN 34EnSIEHHS
LUFISIXOM 3HEXUPEHHS MOBEPXHI.

(2) ®opma BnaguH npoHacTUnNy NOBUHHA TOYHO
BigNoBiAaTM HacTuMnam, WO BUKOPUCTOBYKOTLCSH
Ha npakTuui. BuMipsaHun Kpok i BucoTa BnaguH He
NOBMHHA BIiAXMNATUCH Big HOMiIHANbHMX 3HA4Y€Hb
OinbLue Hixk Ha 5 % i 10 % BignoBsigHoO.

(3) Y po3TArHyTUX 30HAX NAUT iHOYKTOPWU YyTBO-
PEHHS TPIiLLWH NOBUHHI PO3TaLLOBYBAaTMUCH MO BCIN
LWMPUHI NAUTK, gka BUNPOBOBYETLCS, NpU Npu-
KnageHux HaBaHTaXeHHsX. |HAykTopu TpiwmH
MOBUHHI NPOAOBXYBATUCh, LIOHaNMeHLUe, Ha
BMCOTY HacTuny. BoHu BcTaHOBNOWTLCA ANS
KpaLloro BU3HAYEHHS OOBXWHM MPOSbOTY 3CYBY
L i ouiHK1 MiLHOCTi 6€TOHY Ha POo3TAr.

(4) OosBongeTbCA pO3KPINIATU KpPaWHi CTiHKK
HacTuny Tak, Wwob BOHM npautoBanu, siK y GinbLu
LUMPOKIW MANTI.

(5) WnpuHa b Bunpo6oByBaHMX NANT NOBUHHA CTa-
HOBWUTW HE MEHLL HXX TPY PO3Mipuy 3araribHOI BUCO-
™1 600 MM | nepekpmBaTh LWMPUHY NpPodOHACTUIY.

(6) 3pa3skm NOBMHHI 3aNOBHIOBATUCH NPU KiHLEBMUX
ymoBax obnupaHHs. Lle Haibinbw HecnpuaTnu-
BUI BUNAZOK AN hOpMy pyiHYBaHHS 3CYBHOIO
3’eQHaHHA.

(7) Y nnuTi Mmoxe BCTaHOBMOBATUCh apMaTypHa
CiTka, Hanpuknag, Ans apmyBaHHS NAUT Mpu
TpaHCMNOpPTYyBaHHI, 3anobiraHHi ycaaui Towo. Y pasi
1T BCTAHOBMEHHSA BOHA MOBWMHHA PO3MiLLyBaTUCh
Tak, Wwob npauBaTh Ha CTUCK Yy 30Hi 4O4aTHOro
MOMEHTY.
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(7) When the tests are used to determine 1, g4 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 3h; in length. The one test with
short shear span is only used for classifying the
behaviour in accordance with B.3.1(2).

B.3.3 Preparation of specimens

(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) 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) 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, L and to eliminate the tensile
strength of concrete.

(4) It is permitted to restrain exterior webs of the
deck so that they act as they would act in wider
slabs.

(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) Specimens should be cast in the fully sup-
ported condition. This is the most unfavourable
situation for the shear bond mode of failure.

(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) BeToH ans BCix 3paskiB cepii Npy AOCHIOKEHHI
OfHi€el 3MiHHOT NOBMHEH OyTN 3 0QHOro 3amicy Ta
3a O[IHAKOBX YMOB JOrMsigaHHs.

(9) Anga Bcix rpyn nnuT, wo 6yayTb BUunpoboBy-
BaTUCb nNpoTsaromMm 48 roa, HeobxigHO OAHOYaCHO
rotyBaTu MiHiManbHy KinbKiCTb 3paskiB GeToHy
AN BU3HAYEHHSA LMMIHAPUYHOI abo KybKoBOI
MilHoCTI. MiuHicTb 6€TOHY £, KOXHOI rpynu no-
BWHHA NPUAMATUCL SIK CepefiHE 3HAYEHHS, SKLO
BiAXUIEHHS KOXHOIO 3pas3ka Bif cepegHboro 3Ha-
yeHHs He nepeBuwlye 10 %. SAKWO BigXMNEHHs
MiLHOCTI Ha CTUCK Big cepefHbOoro 3Ha4yeHHs1 He
nepesuye 10 %, TO MiLHICTb 6ETOHY HeODXigHO
npurMaTi ik MakCuMarnbHe OTpUMaHe 3Ha4YeHHs.

(10) Onip posTary Ta onip TEKy4OCTi CTanesoro
npodHacTuny HeobxigHO NpunmaTn 3a BUNPoOy-
BaHHSAMMW 3paskiB, BMUPI3aHNX 3 KOXXHOIO HaCcTumy,
BMKOPUCTAHOTO A BUNPOOYBaHHS NiwT.

B.3.4 Memoduka eunpobyeasibHo20
HaeaHMaXkeHHs1

(1) MeTtoguka BunNpobyBanbHOro HaBaHTaXEHHS
Mae Ha MeTi BUOpaTV HaBaHTaXEHHS, L0 Mnpu-
KnagaeTbCs MPOTArOM MNEBHOrO nepiogy 4acy.
BoHa cknagaeTtbes i3 4BOX YacTUH Ans nodaTko-
BMX BUNPOOYBaHb, KOMW NiuTa 3a3Hae LUKITIYHOIO
HaBaHTaXeHHs!; Lue BiAbyBa€eTbCA 3a HACTYMHUM
BMNPOOYBaHHSAM Ta KOMW NAMTa HAaBaHTaXYETbCS
00 pYMHYBaHHSA 30iNbLUEHHSIM HaBaHTaXKEHHS.

(2) SAKwo BMKOPUCTOBYOTLCA ABI rPYyNU 3 TPbOX
BMNpoOyBaHb, TO OAVH i3 TPbOX 3Pa3KiB y KOXHil
rpyni Moxe niggaBaTUCb TiflbKM CTaTUYHOMY
BUNpobyBaHHIO 6e3 LMKMNIYHOro HaBaHTaXeHHs
AN BU3HAYEHHSI PIBHA LMKIIYHOrO HaBaHTa-
XKEHHS AN ABOX iHLWINX.

(3) MoyatkoBe BMNPOGYBaHHA: HA NNUTY HEOO-
XiQHO MPUKNAcTU UMKMIYHE HaBaHTaXEHHSs, ke
3MIHIOETBCA MK HaWMEHLUMM 3Ha4YeHHsM, Lo
He nepesuye 0,2W; Ta BepxHiM 3Ha4YeHHAM, He
MeHLWnM Hix 0,6W; , ne W; — BuMipsiHe pyiHiBHe
HaBaHTaXEHHS 3 MonepeaHbOro CTaTUYHOro
BUNpobyBaHHSA 3rigHo 3 (2).

(4) HaBaHTaXeHHs1 MOBMHHO MpUKIagaTuCb Npu
5000 ymknax npoTArom He MeHLe Hixk 3 rof,.

(5) HactynHe B1unpobyBaHHS: Ha 3aBepLUEHHS MO-
4YaTKOBOro BMMPOBYBaHHA NAUTY HeobxigHo nig-
AaTtn cTaTMYHOMY BUNPOBYBaHHIO, KOMKW NpuKna-
AeHe HaBaHTaXXeHHs1 3pOCTae MOCTINHO Tak, Lo
pYNHYBaHHA He BiAOYBaETLCS NPOTArOM LLLOHAN-

(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) 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 £,
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) 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.

B.3.4 Test loading procedure

(1) The test loading procedure is intended to rep-
resent loading applied over a period of time. Itis 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) 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) Initial test: the slab should be subjected to
an imposed cyclic load, which varies between a
lower value not greater than 0,2W; and an upper
value not less than 0,6W; , where W; is the mea-
sured failure load of the preliminary static test ac-
cording (2).

(4) The loading should be applied for 5000 cycles
in a time not less than 3 hours.

(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 W, is the maximum load
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meHwe 1 roa. PynHiBHe HaBaHTaxeHHs W, — ue
MakcumarnbHe HaBaHTaXXeHHs, npuknageHe Ao
NAUTK NPU PyMHYBaHHI, NNOC Bara KOMBiHOBaHO|
nnuTK i TpaBepc.

(6) Mpwn HacTtynHOMy BMNpoGyBaHHI HaBaHTa-
KEHHSI MOXe MpUKNagaTucb SIK KOHTPOSbOBaHa
cuna abo 9K KOHTPONbOBAHUIN NMPOTVH.

B.3.5 Bu3Ha4eHHs1 po3paxyHKO8UX 3Ha4YeHb
mik

(1) Axwo xapaktep poboTM NNaAcCTUYHUIN (AMB.
9.7.3(3)), TO xapakTepuUCTUYHE eKkcriepumMeHTanb-
He 3ycunns 3cyBy V; HeobxigHo npunmaTy Ak 0,5
Bifl 3HA4YeHHA PyNHIBHOrO HaBaHTaxeHHA W, , ake
BM3Ha4veHo y B.3.4. Akwo poboTa 3paska € Kpux-
KO, TO AdaHe 3HayeHHS HaBaHTaXXeHHs BapTo
3MEHLUMTUN, NOMHOXMBLUM Ha KoediuieHT 0,8.

(2) 3a Bcima 3HaueHHsAM V; y BUMPOOYyBaHHAX
HOpMaTMBHMI OMip 3CyBYy HeobXigHO obuucrio-
BaTn 5K 5 % BMOIpPKY i3 BUKOPUCTaAHHSM NpuaaTt-
HOI CTaTMUCTMYHOI Modeni, NobyaoBaHOI SK HOp-
MaTMBHa NiHis perpecii (pucyHok B.4).

(3) Axwo BMKOPUCTOBYOTLCA ABI rpynu no Tpwu
BMNPOOYBaHHS | BiAXWMNEHHS ByAb-AKOro pesyrb-
TaTy oKkpeMoro BunpobyBaHH4A y rpyni Big cepea-
Hboro y rpyni He nepesuilye 10 %, To po3paxyH-
KOBE BIQHOLUEHHST MOXHa BW3HaYUTWU 3rigHO 3
popatkom D, EN 1990 abo HacTynHMM YMHOM:

3 KOXHOI rpynu HopMaTUBHE 3HAYEHHS BBAXAEThb-
CA €AVHUM, OTPUMaHUM MPUMHATTSAM MiHiMarnb-
HOro 3Ha4eHHs, 3meHLweHoro Ha 10 %. Po3paxyH-
KOBE BiJHOLLUEHHS YTBOPKETLCA NPAMOIO NiHIE
yepes Ui HopMaTuMBHI 3HadeHHs and rpyn A i B.

B.3.6 BusHayeHHs1 po3paxyHKO8UX 3Ha4YeHb
Tu,Rd

(1) Oiarpama 4acTKOBOro 34ensneHHsl, sK Noka-

3aHO Ha pucyHky B.5, noBuMHHa BM3Ha4yaTUCL i3

BUKOPUCTAHHAM BUMIPSHUX PO3MIpiB Ta MiLHOCTI

GeToHy i cTanesoro npodHacTuny. Ans mMiyHoCTi

GeToHy MOXe BMKOPUCTOBYBaTUCb CepenHe

3HaueHHs f,,, , Ak BkasaHo y B.3.3 (9).

(2) 3a makcumanbHUM MNpUKNageHMM HaBaHTa-
XXEHHAM MMOBWHHI BM3HA4YaTUCb 3rMHANbHUA MO-
MeHT M y nepepisi nig 3ocepeskeHnM HaBaHTa-
XEHHSIM, CMPUYMHEHUA HaBaHTaXEHHAM, BriacHa
Bara nnutu i TpaBepcu. MocnigosHicTb A - B — C
Ha pucyHky B.5 fgae 3HayeHHs m AnS KOXHOro
BMNPOBYBaHHS, @ 3Ha4YeHHS T, 3a BUPA3OM:
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imposed on the slab at failure plus the weight of
the composite slab and spreader beams.

(6) In the subsequent test the load may be applied
either as force-controlled or deflection-controlled.

B.3.5 Determination of design values for
m and k

(1) If the behaviour is ductile, see 9.7.3(3), the
representative experimental shear force V; should
be taken as 0,5 times the value of the failure load
W; as defined in B.3.4. If the behaviour is brittle
this value shall be reduced, using a factor 0,8.

(2) From all the test values of V; 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) 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:

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.

B.3.6 Determination of the design values for
Tu,Rd

(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 f,,,, of a group as specified in B.3.3 (9)
may be used.

(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 n for each test, and a value t,, from:
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NNer
b(Ls +Lo) ,

Ty =

ae:
L, — noBXunHa 3aBefeHHs 3a Onopu.

A M f.

MP. Rm

C

(B.2)

where:
L, is the length of the overhang.

Lo LS
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PucyHok B.5 — BusHaueHHsi CTyneHs 3'eHaHHA Ha 3CyB 3a M,
Figure B.5 — Determination of the degree of shear connection from M,

(3) Axwo y pospaxyHkax AogaTKOBMIW OMip Nos-
AOBXHbOMY  3CyBY, CMPUYUHEHWUIA  OMOPHMMMU
peakuisiMu, BpaxoByeTbCs 3rifgHo 3 9.7.3(9), To 1,
HeobXiaHO BU3HA4YaTU 3a BUPa3oM:

Tu

ae:

L — 3Ha4YeHHd KoedilieHTa TepTs NPUAMaETbCS
0,5;

V; — onopHa peakuist npy rpaHu4HOMy BUNpoBy-
BanbHOMY HaBaHTaXeHHI.

(4) HopmatmeHuin onip 3cyBy T,k HEOOXiaHO
obuncnoBaTK 3a pesynbTatamm BUNpobyBaHb SIK
5 % BUGIpKyY i3 3acTOCyBaHHSM MpuAaTHOI CTa-
TUCTUYHOT Moaeni 3rigHo 3 gogaTtkom D, EN 1990.
(5) PospaxyHkoBwuii onip 3CyBy t, Ry — HOpMa-
TUBHUIA ONIp T, Rk, PO3AINEHNA HAa KoedilieHT
HafiHOCTI yy/s -

MpumiTka. 3HaveHHs y,g MOXe BKasdyBaTUCh Y HaLlio-
HanbHOMy gogaTtky. PekomeHayeTbcs 3HadeHHs 1,25.

_nNgs —n V4
b(Ls +Lo) 1

(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), t,,
should be determined from:

(B.3)

where:

u is the default value of the friction coefficient to
be taken as 0,5;

V; is the support reaction under the ultimate test
load.

(4) The characteristic shear strength 7, g, should
be calculated from the test values as the 5 %
fractile using an appropriate statistical model in
accordance with EN 1990, Annex D.

(5) The design shear strength 7, g4 is the charac-
teristic strength 1, g divided by the partial safety
coefficient yyg.

Note: The value for y,5 may be given in the National
Annex. The recommended value for y5 is 1,25.
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OOOATOK C
(moBigkoBui)

YCAOKA BETOHY Y KOMBIHOBAHUX
KOHCTPYKLUIAX CNOPY[

(1) AKWOo TOYHUIM KOHTpONb NpodHACTUY Npwu

3Be[leHHi He Ma€e BaXXITMBOTo 3Ha4YeHHs, abo AKLLO

He OYiKYETbCHA AOCArHEHHS yCaaKOK HagMipHUX

BEMWYMH, TO ANS BU3HAYEHHSA BMSMBIB YCaLKu

MOXXHa NpuUMMaTh HacCTYMHi HOMiHanNbHi 3Ha4YEeHHS

aedopmauii  3aranbHOi  OCTATOYHOI  BiflbHOI

ycaaKu:

— Yy cyxomy cepenoBwuLi (330BHI abo BcepeauHi
OygaiBernb, 3a BUHATKOM 3anoBHEHUX GETOHOM
enemeHTIB):

325 x 1078 ans 3BuyaitHoro 6eToHy,
500 x 10~ nns 6eToHy Ha nerkux 3anoBHIoBa-
yax;

— B iHLIMX yMOBax cepefoBuLla Ta 3anoBHEHUX
©eToHOM enemeHTax:

200 x 1078 gnsa 3BuvaitHoro 6eToHy,
300x 10~ gna ©eToHy Ha nerkmx 3anoBHOBa-
yax.

150

ANNEX C
(Informative)

SHRINKAGE OF CONCRETE FOR
COMPOSITE STRUCTURES FOR BUILDINGS

(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:

— in dry environments (whether outside or within
buildings but excluding concrete-filled mem-
bers):

325 x 1078 for normal concrete
500 x 1078 for lightweight concrete;

— in other environments and in filled members:
200 x 108 for normal concrete,
300 x 1078 for lightweight concrete.
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OOOATOK HA
(moBigkoBwuiA)

Mepenik HauioHanbHUX cTaHaapTiB Ykpainu (ACTY), ineHTM4YHMXx MC,
nocunaHHA Ha siki € B EN 1994-1-1:2004

. CrtyniHb .
lMo3Hakm Ta Ha3Ba €BPONENCHKOro BiANOBIA- lMo3HakM Ta Ha3Ba AepxaBHOro cTaHaapTy YKpaiHu
cTaHpapTty ocT (ACTY)
EN 1990:2002 OcHoBY NpoeKTy- IDT OCTY-H B B.1.2-13:2008 Cuctema HaginHocTi Ta
BaHHA cnopya Oesneku y 6yaiBHMuTBI. HactaHoBa. OcHoBYM
npoekTyBaHHs KoHCTpyKuivi (EN 1990:2002, IDT)
EN 1992-1-1:2002 NpoekTyBaHHs IDT OCTY-H B EN 1992-1-1:2010 €spokog 2.
3arni306eTOHHMX KOHCTPYKLLi lMpoeKTyBaHHs 3ani306€TOHHUX KOHCTPYKLiN.
YactuHa 1-1. 3aranbHi npaBuna i npasuna ans
cnopyg (EN 1992-1-1:2004, IDT)
EN 1993-1-1:2003 NpoekTyBaHHS IDT OCTY-H B 1993-1-1 201x NpoekTyBaHHS cTaneBmx
cTaneBuX KOHCTPYKLIN KOHCTPYKUi. OCHOBHI MONOXeHHA. 3aranbHi npaBvna
npoektyBaHHsA (EN 1993-1-1:2005)
EN 10025-1:2002 Bupobwu i3 raps- IDT OCTY EN 10025-1:2007 Bupobu rapsiyekaTaHi 3
YyekaTaHoi cTani: 3aranbHi ymoBu KOHCTPYKUiHOI cTani. YactnHa 1. 3aranbHi TEXHIYHI
NoCTaBKM ymoBu noctasku (EN 10025-1:2004, IDT)
EN 10025-2:2002 Bupobwu i3 raps- IDT OCTY EN 10025-2:2007 Bupobu rapsiyekaTaHi 3
YekaTaHoI ctani: TexHiyHi ymMoBU KOHCTPYKUiMHOI cTani. YactuHa 12. TexHiyHi ymoBu
NMOCTaBKM ANsi HENEeroBaHux cranemn NOCTaBKW HENMEroBaHNX KOHCTPYKLIMHUX cTanemn
(EN 10025-2:2004, IDT)
EN 10025-3:2002 Bupobw i3 raps- IDT OCTY EN 10025-3:2007 Bupobu rapsivekaTaHi 3
YyekaTaHoI cTtani: TexHiYHi ymMoBU KOHCTPYKUiMHOI cTani. YactuHa 3. TexHiyHi ymoBu
NoCTaBku ANst HOPMOBaHUX NMOCTaBKN 3BaptOBaHNX APiOHO3EPHUCTMX KOHCTPYK-
NPOKaTHUX 3BaplOBaHMX LiHMX cTanen, nigaaHnx Hopmanisadii abo Hopmani-
TOHKO3EPHUCTUX CTanemn 3yBansHomy npokatyBaHHio (EN 10025-3:2004, IDT)
EN 10025-4:2002 Bupobwu i3 raps- IDT OCTY EN 10025-4:2007 Bupobu rapsiyekaTaHi 3
YyekaTaHoi ctani: TexHiYHi ymMoBU KOHCTPYKUiMHOI cTani. YactuHa 4. TexHiyHi ymoBu
NOCTaBKM ANst TepMOMEXaHIYHNX NOCTaBKMN TEPMOMEXaHIYHO 06pOBNEHNX 3BaptOBaHNX
NpoKaTHUX 3BaproBaHNX ApibHo3epHucTux ctanen (EN 10025-4:2004, IDT)
TOHKO3EPHUCTUX CTanen
EN 10025-5:2002 Bupobw i3 raps- IDT OCTY EN 10025-5:2007 Bupobu rapsivekaTaHi 3
YyekaTaHoi cTtani: TexHi4Hi ymMoBU KOHCTPYKUiMHOI cTani. YactuHa 5. TexHiyHi ymosu
NOCTaBKM ANS1 aHTUKOPO3iNHNX NMOCTaBKM KOHCTPYKUINHUX CTanen 3 niaBuLLEHO
cTanemn TPUBKICTIO 4O aTMOCEPHOT KOpO3ii
(EN 10025-5:2004, IDT)
EN 10025-6:2002 Bupobu i3 raps- IDT OCTY EN 10025-6:2007 Bupobu rapsiyekaTaHi 3

YyekaTaHoi cTani: TexHiYHi ymoBU
NOCTaBKW ANsi NNOCKNX BMPOGiIB i3
BMCOKOMILIHOI 3arapToBaHoI i
BignyLieHoi ctani

KOHCTPYKUiMHOI cTani. YactuHa 6.TexHiyHi ymoBu
NOCTaBKM MIOCKUX BUPOBIB 3 KOHCTPYKLINHOI cTani

3 BMCOKO0 rpaHuLIer0 TEKYYOCTi B 3arapToBaHOMy Ta
BianyweHomy ctaHi (EN 10025-6:2004, IDT)
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TexHi4yHa nonpaBka
EN 1994-1-1:2004/AC:2009

1) 3minm go "3micty"

CmopiHka 5, psidok do nidpos3diny 6.8.7.1,
3amiHumu "apmartypa, i 6eTon" Ha "apmartypa i
GeToH".

2) 3miHu pgo "HauioHanbHoro pgopartka
EN 1994-1-1"

2-0 ab3auy, cmopiHka 11, crnucok ryHKmie, 3ami-
Humu "2.4.1.2(5)" Ha "2.4.1.2(5)P".

2-0 ab3ay, cmopiHka 11, cnucok ryHKmie, 3ami-
Humu "2.4.1.2(6)" Ha "2.4.1.2(6)P".

2-0 ab3ay, cmopiHka 11, criucok nyHKkmis, 3ami-
HUmu "2.4.1.2(7)" Ha "2.4.1.2(7)P".

2-0 ab3auy, cmopiHka 11, crnucok ryHKmie, 3ami-
Humu "9.1.1(2)" Ha "9.1.1(2)P".

2-0 ab3ay, cmopiHka 11, cnucok ryHKmie, 3ami-
Humu "9.7.3(4)" Ha "9.7.3(4), MpumiTtka 1".

2-G absau, cmopiHka 11, crnucok rmnyHKmis,
3amiHumu "9.7.3(8)" Ha "9.7.3(8), MNMpumitka 1".

3) 3miHn go n. 1.2.2
Cmopinka 13, 3amiHumu "EN 1992-1-1"" Ha
"EN 1992-1-1:2004".
CmopiHka 13, 3amiHumu "EN 1993-1-1"" na
"EN 1993-1-1:2005".
CmopiHka 13, 3amiHumu "EN 1993-1-3"" Ha
"EN 1993-1-3:2006".
Cmopinka 13, 3amiHumu "EN 1993-1-5"" Ha
"EN 1993-1-5:2006".
CmopiHka 13, 3amiHumu "EN 1993-1-8"" na
"EN 1993-1-8:2005".
CmopiHka 13, 3amiHumu "EN 1993-1-9"" Ha
"EN 1993-1-9:2005".

Budanumu suHocky 3HU3y cmopiHku 13:

! MoBuHHe GyTn ony6nikoBaHe.

Cmopinka 13, 3amiHumu "EN 10025-1:2002" Ha
"EN 10025-1:2004".

CmopiHka 13, 3amiHumu "EN 10025-2:2002" Ha
"EN 10025-2:2004".

CmopiHka 13, 3amiHumu "EN 10025-3:2002" Ha
"EN 10025-3:2004".

Cmopinka 13, 3amiHumu "EN 10025-4:2002" Ha
"EN 10025-4:2004".

CmopiHka 13, 3amiHumu "EN 10025-5:2002" Ha
"EN 10025-5:2004".

CmopiHka 13, 3amiHumu "EN 10025-6:2002" Ha
"EN 10025-6:2004".
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1) Modification to "Contents"

Page 5, line for Subclause "6.8.7.1", replace "rein-
forcement, and concrete" with: "reinforcement
and concrete".

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) Modification to 1.2.2

Page 13, replace "EN 1992-1-1""  with:
"EN 1992-1-1:2004".
Page 13, replace "EN 1993-1-1""  with:
"EN 1993-1-1:2005".
Page 13, replace "EN 1993-1 31 with:
"EN 1993-1-3:2006".
Page 13, replace "EN 1993-1-5"  with:
"EN 1993-1-5:2006".
Page 13, replace "EN 1993-1-8"" with:
"EN 1993-1-8: 2005".
Page 13, replace "EN 1993-1 9™ with:

"EN 1993-1-9:2005".

Delete footNote at the bottom of page 13:

! 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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CmopiHka 14, 3amiHumu:

"EN 10147:2000" Ha "EN 10326:2004 Cwmyra i
NINCT 3 KOHCTPYKLINHOT cTani, NOKpUTOI rapsymm
PO34MHOM — TexHi4Hi BUMOorun nocraeku"

4) 3miHm go n. 3.5
CmopiHka 25, abzau "(2)", 3amiHumu "EN 10147"
Ha "EN 10326"

5) 3miHn go n. 4.2
CmopiHka 26, abzau "(2)", 3amiHumu "EN 10147"
Ha "EN 10326"

6) 3miHn go n. 5.3.2.1
CmopiHka 28, ab3ay "(2)", 2-t pssOokK, 3amiHumu
"5.2.1(2)" Ha "5.2.1(3)"

7) 3miHn go n. 5.4.2.2

CmopiHka 31, absay "(2)", eusHayeHHs "y ",
HeobxidHo dodamu diecrioeo "should" mix cro-
samu "which" j "be".

8) 3miHu go n. 5.4.3
CmopiHka 34, absay "3(P)", samiHumu "should"
Ha "shall".

9) 3miHu go n. 6.2.1.3
CmopiHka 43, abzay (5), y pieHsaHHI "(6.10"
3amiHumu "Ng" Ha "N ¢".

10) 3miHn go n. 6.2.2.4

CmopiHka 45, absay, (3), 3amiHumu Ha Hacmyri-
Huu:

"BigHOCHO nonepeyHnx nepepisie knacy 3 i 4,
EN 1993-1-5, 7.1 MOXNIMBO BUKOPUCTAHHS SIK 3a-
ranbHOro MOMeHTY Mg, , Tak i MOMEHTIB M gy |
M gy BIBHOCHO KOMGiHOBaHOro nepepiay."

11) 3minn go n. 6.6.1.2
Cmopinka 54, absay (1), 3amiHumu "n¢' Ha "ny".

12) 3miHum go n. 6.6.3.1
Cmopirka 56, ab3ay, (1), samiHumu "f " Ha "f".

13) 3miHn go n. 6.6.4.2

CmopiHka 57, ab3ay (1), 3amiHUMU 8U3Ha4YeHHS
"n," Ha HacmyrnHe:

"N, — KiNbKiCTb MONEePeYHNX CTPUXKHIB Y oaHOMY
pebpi nepepisdy Oanku, WO He nepeBuLLye 2
npy po3paxyHKy 3HUXyBarbHOro KoedilieHTa k;
i NO300BXHBLOrO ONopy 3cyBy. IHWI cumBoNU No-
KasaHi Ha puCyHKy 6.13."

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) Modification to 3.5
Page 25, paragraph "(2)", replace "EN 10147"
with: "EN 10326".

5) Modification to 4.2
Page 26, paragraph "(2)", replace "EN 10147"
with: "EN 10326".

6) Modification to 5.3.2.1
Page 28, paragraph "(2)", 2nd line, replace
"5.2.1(2)" with: "5.2.1(3)".

7) Modification to 5.4.2.2
Page 31, paragraph "(2)", definition of "y ", add:
"should" between "which" and "be".

8) Modification to 5.4.3

Page 34, paragraph "3(P)", replace "should" with:
"shall".

9) Modification to 6.2.1.3

Page 43, paragraph "(5)", Equation "(6.1)", re-
place "N;" with: "N ;.

10) Modification to 6.2.2.4

Page 45, paragraph "(3)", replace the existing
paragraph with the following one:

"(8) For cross-sections in Class 3 and 4,
EN 1993-1-5, 7.1 is applicable using as Mg, the
total bending moment in the considered cross
section and both M,,; g, and M; g, for the compos-
ite cross section."

11) Modification to 6.6.1.2

Page 54, paragraph "(1)", page 54, replace "n;'
with: "ny".

12) Modification to 6.6.3.1

Page 56, paragraph "(1)", replace "f" with: "f".
13) Modification to 6.6.4.2

Page 57, paragraph "(1)", replace the definition
for "n," with the following one:

"n, is the number of stud connectors in one rib at
the beam intersection, not to exceed two in calcu-
lation of the reduction factor k; and of the longitu-
dinal shear resistance of the connection. Other
symbols are as defined in Figure 6.13.
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14) 3miHun po n. 6.6.5.5

CmopiHka 60, absay (2), nepwuli psdokK, 3ami-
Humu "Hmk4ymni knac" Ha "knac 3 abo knac 4"

15) 3miHun go n. 6.6.6.4

CmopiHka 63, absay (5), 3amiHumu dea pa3su "A p"
Ha llApell.

16) 3miHn go n. 6.7.4.2

CmopiHka 75, absauy (6), pisHsaHHS (6.48), euda-

Jiumu KoMy -, .

17) 3miHu go n. 9.1.2.1

CmopiHka 95, 1-0 abszau, no4amok, dodamu
ll(1 )Pll.

18) 3miHn go n. 9.1.2.2

CmopiHka 95, 1-t absau, no4amok, dodamu"(1)".

19) 3miHn go n. B.2.2
CmopiHka 111, "PucyHok B.1", 3amiHumu daHudi
PUCYHOK HacmyrnHuUM:

14) Modification to 6.6.5.5

Page 60, paragraph "(2)", 1st line, replace
"a lower class" with: "Class 3 or Class 4".

15) Modification to 6.6.6.4

Page 63, paragraph "(5)", replace two times "A,"
with: "Apg".

6) Modification to 6.7.4.2

Page 75, paragraph "(6)", Equation "(6.48)", de-
lete the comma: ",".

17) Modification to 9.1.2.1

Page 95, 1st paragraph, at the beginning of the
paragraph, add.: "(1)P".

18) Modification to 9.1.2.2

Page 95, 1st paragraph, at the beginning of the
paragraph, add.: "(1)".

19) Modification to B.2.2

Page 111, "Figure B.1", replace the figure with the
following one:
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20) 3minm go n. B.3.6

CmopiHka 117, ab3ay, (2), pieHsHHS (B.2), 3ami-
HUMU "Ny Ha "N ¢".

CmopiHnka 117, absay (2), "PucyHok B.5" 3ami-
HUMU fligy 4acmuHy pucyHKa Ha HacmyrnHy (0e
"Ng' 3amiHeHo Ha "N ¢, "My gy Ha "My pp" i

llfcmll Ha "0,85fcm":"

156

20) Modifications to B.3.6

Page 117, paragraph "(2)", Equation "(B.2)",
change "N' into: "N, ¢'.

Page 117, paragraph "(2)", "Figure B.5", replace
the left part of the Figure with the following one

(in which "N " is replaced with: "N ¢, "M, " with:

n pl’lel, and llfcmll With.. "0,85fcm“):"
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M test

Hp],R

EI[H

CmopiHka 117, ab3ay, (2), pieHsaHHs (B.3), 3ami-

HUmu "Ng" Ha "N, ¢'.

A M 0!85 fﬂl‘l
Muir
B
Fyp
C
'Ilest 1,0

N,

Page 117, paragraph "(2)", Equation "(B.3)",
change "N" into: "N f".
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Koa YKHA 91.080.10; 91.080.40; 91.010.30

Knro4yoBi cnoBa: cranes3anizobeToHHi KOHCTPYKLUii, BUMOrM 0O MPOEKTYBaHHSA cTanesanizobe-

TOHHMX KOHCTPYKLUiN, BAMOIK OO MaTtepianis, NMPUHLMNM MPOEKTYBaHHS 3@ rPaHUYHUMKN CTaHaMu
KOHCTPYKTUBHUI pO3paxyHOK cTane3anizobeToHHMUX KOHCTPYKLiA, BUMOrM OO 3CYBHMX 3'€4HaHb
rPaHWYHUIA CTaH 3a MpUOATHICTIO OO0 eKkcnnyaTauii, KOMBGIHOBaHI 3'eQHaHHsA y pamax Oyaisernb
KOMGiHOBaHI nnuMTKu 3 npodinbOBaHUMM HacTunamn ans  OyaiBenb, XOPCTKICTb 3'€egHaHb
BUNpoByBaHHS.
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