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Xapxiscokuil HayioHanvHuil yHisepcumem OyoisHuymea ma apximexmypu, Ykpaina

PO3PAXYHOK HECYYOI 3JIATHOCTI BY3JIIB CTAJJEBUX KOHCTPYKIIIA HA
OCHOBI KOMIIOHEHTHOT'O METO4Y

Biocymuicme 6 Oitouux Hopmax cmaneeux KOHCMPYKYill idomocmell w000 DO3PAXYHKIE 8Y37i8 CMANE8UX
KOHCMPYKYitl npu3600Ums 00 NeGHUX YCKIAOHEHb NPU NPUIHAMMI npoekmHux piuiens. Ha niocmasi komnonenmuozo
Memooy, AKUll 3aK1A0eHO 8 HOpMU Npoekmysanhs €8pokody 3, 6Y10 npoeedeno oYinKy Hecyuoi 30amHocmi 8y3108020
3’eonamnns 6anku 3 KoaoHow. I1opieHANHA pe3yTbmamie aHa imuiHUX po3paxynKie iz pe3yibmamami, OMpUMaHuMu
3a 00NOMO2010 Cneyianizo8ano20 NPOSPamHo20 3abesneyenis, noKasano ix eucoKy 6ionosionicms. OonovacHo ciio
3a3nauumu, mou @axm, wo arOpumM popaxyuxie, npedcmasnenuii y Hopmax €epoxody 3, eumazac 8i0
BIMUUSHAHO20 NPOEKMYBANHUKA 3HAYHUX SUMPAM 4aACy, A MAKOIC 0DIZHAHOCI i3 0COOIUBOCMAMU NPOEKMYBAHHA

8Y371i8 cManegux KOHCMpyKyil, nputinamux 8 kpainax €C.

Knrouogi cnosa: cmanesi kKoncmpykyii, KOMNOHEHMHUL MemMOO, Hecyua 30amHiCMb.

IMocTanoBka mpodJeMmu

XapaktepucTuka poOOTH BY3JIB 10 KOPCTKOCTI,
HECYYiif 3JaTHOCTI 1 3IaTHOCTI IO pO3BUTKY IIACTUIHHX
nedopmattiii — € KIFOYOBUM aCIIEKTOM IPH ITPOCKTYBaHHI
00’exTiB OyIIBHMITBAa i3 3aCTOCYBaHHSIM CTaJeBUX
koHCTpyKIii [1-6] . 1li XapakTepUCTHKU MOXKYTh OYTH
BU3HAYCHI B XOJi EKCICPUMEHTAIBHHUX IOCIHiKCHB,
YHCEIBHUX JOCIIKCHb 3 BAKOPUCTAHHSIM CIICIiali3oBa-
HOTO MPOrPaMHOro 3a0e3MeUYCHHS, aHATITUYHUX PO3pa-
xyHkiB [7-10].

AHQTITHYHUN TOXiM € HaWOUIbII MPUHHATHUM 3
TMOTJISITY TIOBCSKIICHHOT TPOEKTHOT MPAKTUKH, 1 J03BOJISIE
BCTAHOBUTH XapaKTEPUCTUKH BYy3J1a Ha IMiJICTaBi
MEXaHIYHUX 1 TEOMETPUYHHX BJIACTHBOCTEH OKPEeMUX
KOMIIOHCHTIB By3JIa.
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AHaJIi3 OCTaHHIX JOCHiZKeHb i myOikanii

VYV wnopmax €C3[10] B ocHoBy kmacudikarii i
PO3paxyHKy BY3JiB CTaJ€BUX KOHCTPYKIIH MOKJIAJCHO
«KOMIIOHEHTHUN METoa», SKUH B JaHUM dYac €
3arallbHOBU3HAHUM Y CBiTOBiN mpakTuii [11, 12].

B nmamiii poOoTi 3OIiCHATH OLIHKY Hecydoi
3MATHOCTI  BY3JIOBOTO  3’€QHAHHI Ha  MJCTaBi
BHUKOPUCTAHHS KOMIIOHCHTHOTO METO/TY i3 MOPIBHAHHIM
OTPUMAaHHUX PE3YNbTATIB 3 Pe3yJbTaTaMH, OTPUMAHUMHU
3a  JIONOMOTOK  CHELialli30BaHOI0  [POTrPaMHOTO
3a0e3meucHHs.

BukJsiag ocHOBHOro Martepiany

VY BiMIOBITHOCTI /10 KOMITOHEHTHOT'O METO.TY BY30JI
PO3TILIIAETECS K HaOlp OKpeMIX 0a30BHX KOMITOHEHTIB
(puc. 1), KOXeH 3 SKHX BOJOZIE€ CBOIMH BIACHUMH
XapaKTEepPUCTUKAMH JKOPCTKOCTI 1 MIIHOCTI B yMOBax
PO3TATYBaHHSI, CTHCHEHHS 1 3CYBY.

OnopHHUH (aHelb Ipy 3rUHI;

TIOJIMIISL KOJIOHU TIPH 3THHI;

CTiHKa OaJIKU MPH PO3TATYBaHHI;

CTIHKa KOJIOHM TIPH PO3TSTyBaHHI;

3BapHi MIBY OIMIOPHOTO (IIAHIIS 3 OOKY MOJIHII OATKH B
PO3TATHYTI# 30H,

3BapHI IBU OMOPHOTO (IIaHIs 3 00Ky CTIHKU OaJKH;
CTiHKa KOJIOHHM TIPH 3CYBI;

mosic OaJKH MPH CTUCKAHHI,

3BapHi MIBU ONOPHOTO (a1t 3 00Ky MOJIUIl OamKky B
PO3TATHYTIH 30Hi,

CTIHKA KOJIOHH B CTHCHYTI{ 30Hi;

3BapHi IIBY OMOPHOTO (WI1aHIS 3 OOKY CTIHKH Oalky;
601TH B yMOBax 3pi3y;

00J1TH B YMOBaX 31M'ATTS;

Puc. 1. OcHOBHI KOMITIOHEHTH BY3Ja y BiANOBITHOCTI /10 BKa3iBOK HOpM €C3

© Comogosuuk 10.10., Promin B.B., Hikiuanos B.B.
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3acTocyBaHHS! KOMIIOHEHTHOTO METO/IY BKJIIOYAE B 3) eran 30ipKkH, Ha SKOMY BH3HA4YalOTHCS
ce0e HaCTyIHI eTanu: XapaKTEePUCTUKH KOPCTKOCTI 1 MIIJHOCTI By3J1a B LILJIOMY.
1) eran inenTudikarmii aKTUBHHUX Posrisaemo 3aCTOCYBAaHHS KOMIIOHEHTHOT'O
KOMIIOHEHTIB By3I1a; METOJy NIpH BU3HAYEHHI HECYydoi 3[aTHOCTI By37a, IO
2) eTan BU3HAYCHHS XapaKTEpPUCTHK  IpeJCTaBJICHUH Ha pHC. 2.

JKOPCTKOCTI ~ Ta  MIIIHOCTI  KOXKHOTO  OKPEMOTo
KOMITOHEHTA BY3J1a,;
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Puc. 2. KoHCTpyKTHBHE PillICHHS BY3JI0BOTO 3’€THAHHS
(a — rpadiure 300pakeHHS By31a; O — MOJIENb BY3JIOBOTO 3’ €THAHHS).

Hecyua 3IaTHICTh KOKHOTO AKTUBHOTO  PEKOMCHJAMii M0 BUKOPHCTAHHIO KOMIIOHEHTHOI'O
KOMIIOHEHTa By3J1a (Tabur. 1) BU3Hauamacs BiIMOBIIHO 10  MeTOy HaBeieHi B poborax [3, 7, 13].
BKa3iBOK, HaBemeHmx y [10]. Takox moxmamHi PesynbraTu eramiB 1 Ta 2 HaBeneHi B Tabi. 1.
Tabmuus 1.
Hecyd4a 3maTHiCTh aKTHBHUX KOMIIOHEHTIB BYy3J1a
AKTHBHUI KOMIIOHEHT BY3J1a Hecyua 37aTHiCTH KOMIIOHEHTA
CTiHKA KOJIOHM IIPH 3CyBi 907.6 xH
CTiHKa KOJIOHH NPH CTHCKAHHI 750.3 kH
CTiHKA KOJIOHM IIPH PO3TATyBaHHi:
Psan 6onris 1 760.7 xH
Psan 6ouris 2 760.7 xH

Psu 6oatiB 112 B rpymi 893.8 kH

Ionnus KoJI0HM NPH 3rUHAHHI
BuuepnanHs  Hecywoi  37aTHOCTI  KOMITIOHEHTa

BiIOYBa€ThCA B pe3yNbTaTi TPHOX THIIIB BiIMOBH: " = Fra
Tun 1. IToBHMIT PO3BUTOK IIACTHYHUX AedopMarliil B Frire Frap

TTOJTHIII. - -

Tun 2. Po3pus Gonta 3 pO3BUTKOM ITACTHYHUX I

nedopMariiii B ITOJHIII.
Tun 3. Po3pus Gonra.

Tun Bigmosu 1 Tun BixMoBH 2
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B T Fre
Hecyua 3naTHiCTS KOMIIOHEHTa OJIHAKOBA ISl OOJTIB Frara
psany 112, ki po3TIIAAIOTECS OKPEMO T
B T Fgg
Tum BigMoBu 3
Tun 1 934.74 xH
Tun 2 560 kH
Tun 3 508.4 kH
Hecyua 3patHicTs KOMIIOHEHTa Juisl psigy GonriB 1 i
2 npu BpaxyBaHHI rPynoBOi po6oTH
Tun 1 1568 kH
Tum 2 913 kH
Tun 3 1016.64 xH
OnopHuii (iiaHens NpH 3ruHaHHI
Buuepnanus Hecy4oi 3maTHOCTI BigOyBaeThcs B
pe3ynbTaTi THX JK€ BHUJAIB BIIMOBH, SK 1 JUIA
KOMITOHEHTA «ITOJIHILISI KOJIOHH TIPH 3THHAHHI»
Psix 6oariB 1
Tum 1 690.8 kH
Tun 2 510 kH
Tun 3 508.32 kH
Psg 6oariB 2
Tun 1 690.8 xH
Tum 2 477.4 xH
Tum 3 508.32 kH
Psix 11 2 npu BpaxyBaHHi rpynoBoi po6oTu
Tum 1 803.5 kH
Tun 2 510 kH
Twm 3 1016.64 xH
Monunus Ta cTinka 6aaKu NPU CTUCKAHHI 743 xH
Crinka 0aJKH NPH PO3TATyBaHHI
Psin 6onris 1 607.2 xH
ijnfggj:i]szl i2 B rpymi 5203 kH
8 i 739.2 kH
Eran 3. Bu3Ha4YeHHS HECYy4Ol 3IaTHOCTI By3J1a. ®  TOJMYKa KOJOHU mpH 3ruHanHi 508.4 kH;
36ipka: e onopHui ¢uaHenp npu 3ruHanHi 477,4 kH;
a) Hecy4a 3/[aTHICTh psfy | okpemo: e  cTiHKa OasKy npu po3TAryBaHHi 739.2 xH;
e  CTiHKa KOJIOHH TpH po3TsaryBanHi 760.7 kH; e  MiHiManbHe 3HaueHHs Fomin = 477.4 xH.
®  MOJMYKA KOJIOHH TIpH 3ruHanHi 508.32 kH; CymapHa BeJIM4MHa MAKCHMAIbHOTO 3yCHILIS, sIKa
e  omnopuuii (ranens npu 3ruHanHi 508.32 kH; Moxe OyTu cripuitHaTa 6onramu psny 112 6e3

e  crinka 6anku mpu posrsaryBaHHi 607.2 xH;
e  MmiHiManbHe 3HaYeHHs Fimin = 508.32 xH.

0) Hecy4a 3/1aTHICTb Py 2 OKPEMO:

BpaxyBaHHS IX pOOOTH B TPYIIi CKIIAAE:

F1,min+ F2,min = 508.4+477.4 = 985.8 xH. (1)

e  CTiHKA KOJIOHM IpH po3TsryBanHi 893.8 kH;
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OTprMaHe 3HaUYCHHS NOPIBHIOETHCS 3 BEITMYHHOIO
MaKCHUMaJILHOTO 3yCWIUIA, SK€ MOXe OyTH IepeaaHo
6onramu psiniB 1 i 2 mpm BpaxyBaHHI IX TPYIIOBOI
pobotmu.

508.32 kH
4774 kH

Puc. 3. MakcuManbHi 3ycHiLIs, sSIKi MOXKYTb OyTH
CHpuiHATI psiaamu 1 12 6e3 BpaxyBaHHS iX poOOTH B

rpymi

Hecyua 3gatHicTs 601TiB psiny 1 i 2 3 ypaxyBaHHIM
ix rpymnoBoi po6oTu:

e moNMYKa KoJoHM mpu 3ruHaHHI 913 xH;

e CTiHKa KOJOHH mpu po3TsaryBaHHi 893.8 kH;

e criHka Oanku rpu po3rsaryBanHi 739.2 kH;

e  Fiomin= 739.2 xkH.

Hecyya 3partmicts GonTiBpsimy 1 1 2 mpu
BpaxyBaHHI TIpymnoBoi poOOTH, MeHIIE Hecy4oi
31aTHOCTI OonTiB psimy 1 1 2 6e3 ypaxyBaHHsI TPYHOBOi
poboTu, ToMmy y BigmoBigHOCcTi a0 [12] HeoOxigHO
NPOBECTH KOPHI'YBaHHS 3HAYCHHS 3yCHIUIA U Py
2 (puc. 4).

F2,minsred = F1+2,min — F1 = 739.2 — 508.32 = 230.88 xH. (2)

BuueprnianHs Hecy4ol 34aTHOCTI iHIIMX aKTHBHHX
KOMIIOHEHTIB By3JIa HACTA€ MPU HACTYINHUX 3HAYCHHSX
BHYTPIIIHIX 3yCHJIb!

e criHka KosioHu ripu 3cyBi 907.6 kH;

e CTiHKa KOJOHM Ipu cTucHeHHi 750.3 xH;

4000

3000 pMeRd = 281,0 kNm

]

kNm

cTiHKa OaJIKy Ta 1osic mpu cTucHeHHi 743 kH;
L4 Fglobal,min =743 xH.

508.32 kH
230.88 kH

Puc. 4. MakcuManbHi 3yCHIUIA, SIKi MOXYTh OyTH
CHPHUHHATI psaaMu 1 1 2 micist KoperyBaHHs

AHani3ylouu OTpUMaHi BEJIWYMHH TI'PaHUYHHUX
3yCHIIb, MOXKHA CKA3aTH, 110 3 YMOBH PiBHOBAaru Hecy4a
3/IATHICTh KOMIIOHEHTAa «CTiHKAa Oajku 1 Mosc TpH

CTHUCHEHHI» O6Me)KyBaTI/IMe MaKCUMAJIBHE 3yCWILIA, AKC

MOXe OyTn nepeiaHo qyepes psanu
6ountiB By3na. OCKUTPKH B HAIIOMY BUTIAJIKY
(Fl,min + Fz,min) < Fglobal,min ) (3)

TO TIOJAJIbIIIE KOPET'YBaHHS 3yCHIb, IO MEPEIAr0THCs
yepes paau 6omatiB 1 i 2, He MOTPiOHO.

BenuuuHa 3rUHAaIBHOTO MOMEHTY, SIKUH MOXE
CTIPUHHSTH BY30JI, CTAHOBUTH.

M; pq = 508.32-0.307 + 230.88 - 0.257 =

215.4 kHw. 4

Po3paxyHox BY3JIOBOT'O 3’€/IHaHHS, 110
PO3TIIsiIaBCsl, TaKOXK OYB IPOBEACHHI 3 BUKOPHCTAHHIM
MIPOrPaMHOTO KOMILJIEKCY IDEASTATICA
(https://www.ideastatica.com/free-trial), B ocHOBY sikoro
TIOJIOKEHO KiHI[CBO-CJIEMEHTHU N METOJI [14].

PesynbraTn po3paxyHKy HaBeJeHI Ha puc. 5.

o= 201,2 kNm

222000

A

100,0 gk Slimi= 375 Mbim/rad

00
00 10,0 20,0 30,0

2/3 MjRd = 134,2 kNm

40,0 30,0 60,0 70,0

* lmrad]

Puc. 5. XapakrepucTHKH By3iia 110 )KOPCTKOCTI Ta MiIIHOCTi, OTpUMaHi Ha IiJICTaBi KiHIIEBO-EJIEMEHTHOTO

koMnoHeHTHoro Meroay (Mjrd - Bending resistance - po3paxyHkoBa Hecy4a 3AaTHICTb By3Jia IPH 3TUHI; Sjini -
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Initial rotational stiffness - mouatkoBa obGepranbHa XKOPCTKICTh By3na; Sis - Secant rotational stiffness - ciuna
obepTasbHa )KopeTKicTh By3ia; @ - Rotational deformation - kyr moBopory By3ina; ®c - Rotational capacity -
pO3paxyHKOBa HeCyda 3IaTHICTh By3Ja IIPH KyTi IOBOpoTy; Sjr - Limit value - rigid joint - rpannuse 3sHaueHHs
MOYATKOBOT 00EePTaBHOT JKOPCTKOCTI LIS KOPCTKOTO By3Ja; Sjp - Limit value - nominally pinned joint - rpaandse
3HAYCHHS II09aTKOBOi 00epTanbHOI )KOPCTKOCTI Ui HOMIiHAJIBHO MIAPHIPHOTO BY37a; M. - 3HaU€HHS BHYTPIIIHEOTO
MOMEHTY B KOJIOHI Ha PiBHI By371a; MEd - pO3paxyHKOBE 3HaUCHHS BHYTPIITHHOTO MOMEHTY).

BucHoBxku

Po3paxyHOK HeCy4oi 34aTHOCTI BY3JIOBUX 3’ €THAHb
B aHANITHYHIN Qopmi 3a BkaziBkamu HopM EC3 Bumarae
Bl TPOEKTYBIbHMKAa 3HAYHUX  BHUTpPaAT  dvacy.
BuKkoOpHCTaHHS CICIiaTi30BaHOTO MPOrPaMHOTO 3a0e3-
MICYCHHS 3HAYHO IOJIETIIYE 3aBAAHHS OLIIHKM XapakTe-
PHUCTHK MIITHOCTI 1 5KOPCTKOCTI BY371a 3 HOTO OJAIIBIIO0
Kacudikamiero.

Jlitrepatypa

1. Boracchini, 4. Design and analysis of connections in steel
structures / Alfredo Boracchini - Ernst&Sohn, 2018.

2. Trahair, N.S. The behavior and design steel structures to
EC3/N.S. Trahair, M.A. Bradford, D.A. Nethercot, L. Gardner
- Taylor &Francis London and New York, 2008. — 513 p.

3. Joints in steel construction. Moment - resisting joints to
Eurocode 3 / The Steel Construction Institute and The British
Constructional Steelwork Association, 2013. — 172 p.

4. Bernuzzi, C. Structural steel design to Eurocode 3 and AISC
Specifications / C. Bernuzzi, B. Cordova - John Wiley & Sons,
2016.

5. Kozlovski, A. Estimation of the initial stiffness and moment
resistance on steel and composite joints / A. Kozlovski,
R. Kowalczyk, M. Gizejowski - CTUBH 8-th World congress,
2008. —p 1-7.

6. Graham, W. Structural Steelwork Connections / Graham W
Owens & Brian D Cheal - Butterworth-Heinemann, 1989. —
336 p.

7. Joints in Steel Construction. Moment connections / The Steel
Construction Institute. 239 p.

8. Jaspart, J.P. Design of joints in steel and composite
structures / J.P. Jaspart, K. Weynand - Ernst&Sohn, 2018.

9. Ana M.Girao Coelho. Finite — element modeling of the
nonlinear behavior of bolted T-stub connections / Ana M.Girao
Coelho, Luis Simoes da Silva, Frans S.K. Bijlaard.
[Enexmponnuii  pecypc]. — Peocum  docmyny: DOI:
10.1061/(ASCE)0733-9445(2006)132:6(918).

10. Eurocode 3. EN1993-1-8. Design of steel structures — Part
1-8: Design of joints / CEN, Brussels, 2005.

11. Steenhuis, M. Application of the component method to steel
joints / M. Steenhuis, J.Jaspart, F. Gomes, T.Leino —
Enginering, 1998.

12. Jaspart, J.P. Derivation of the joint properties by means of
the component method /Texem] [ Jaspart J.P, Anderson A. &
Steenhuis M - Proceedings of the Liege COST C1 conference of
semi-rigid behaviour of civil engineering structural
connections Brussels, September 1998.

13. Moore, D.B. Design of structural connections to Eurocode
3 frequently asked questions /Texcm ]/ Moore D.B., Wald F. -
Building Research Establishment Ltd, 2003 Watford.

14. Lubomir Sabatkal. Structural Analysis and Design of Steel
Connections Using Component-Based Finite Element Model /
Lubomir Sabatkal, FrantiSek Wald2, Jaromir Kabeldc¢ 3,
Drahoslav Kolajal and Martin Pospisill. [Enexmponnuil
pecypc]. — Peascum  docmyny: DOl 10.17265/1934-
7359/2015.08.002.

References

1. Alfredo Boracchini (2018). Design and analysis of
connections in steel structures. Ernst&Sohn.

2. N.S. Trahair, M.A. Bradford, D.A. Nethercot, L. Gardner
(2008). The behavior and design steel structures to EC 3. Taylor
&Francis London and New York, 513 p.

3. Joints in steel construction (2013). Moment - resisting joints
to Eurocode 3. The Steel Construction Institute and The British
Constructional Steelwork Association), 172 p.

4. C. Bernuzzi, B. Cordova (2016). Structural steel design to
Eurocode 3 and AISC Specifications. John Wiley & Sons.

5. A. Kozlovski, R. Kowalczyk, M. Gizejowski (2008).
Estimation of the initial stiffness and moment resistance on
steel and composite joints. CTUBH 8-th World congress p.1-7.
6. Graham W Owens & Brian D Cheal (1989). Structural
Steelwork Connections. Butterworth-Heinemann, 336 p.

7. Joints in Steel Construction. Moment connections. The Steel
Construction Institute, 239 p.

8. J.P. Jaspart, K. Weynand (2018). Design of joints in steel and
composite structures. Ernst&Sohn.

9. Ana M.Girao Coelho, Luis Simoes da Silva, Frans S.K.
Bijlaard (2006). Finite — element modeling of the nonlinear
behavior ~ of  bolted  T-stub  connections.  DOI:
10.1061/(ASCE)0733-9445(2006)132:6(918).

10. Eurocode 3 (2005). EN1993-1-8. Design of steel structures
— Part 1-8: Design of joints. CEN, Brussels.

11. M. Steenhuis, J.Jaspart, F. Gomes, T.Leino (1998).
Application of the component method to steel joints.
Enginering.

12. Jaspart J.P., Anderson A. & Steenhuis M. (1998).
Derivation of the joint properties by means of the component
method. Proceedings of the Liege COST C1 conference of semi-
rigid behaviour of civil engineering structural connections
Brussels, September.

13. Moore D.B., Wald F. (2003). Design of structural
connections to Eurocode 3 frequently asked questions. Building
Research Establishment Ltd, Watford.

14. Lubomir Sabatkal, Frantiek Wald2, Jaromir Kabelaé 3,
Drahoslav Kolajal and Martin Pospisill. Structural Analysis
and Design of Steel Connections Using Component-Based
Finite Element Model. DOI: 10.17265/1934-
7359/2015.08.002.

Penensenr: n-p TtexH. Hayk mnpod. Sposuit C.M.,
XapKiBCHbKUH HAIIOHAJBHUH YHiBEpCHUTET OyAiBHHIITBA
Ta apXiTeKTypH, YKpaiHa.

23



Komynansne zocnooapcmeo micm, 2021, mom 1, eunyck 161 1SSN 2522-1809 (Print); ISSN 2522-1817 (Online)

Aptop: COJIOJIOBHUK IOmis IOpiisna Agrop: HIKIYAHOB B’suecnas BonoauMuposuu
acucmenm  Kagedpu Memanesux ma 0epes’HUX  KaHOUOAM MEXHIYHUX HAVK, 0OyeHm, 0oyenm Kageopu
KOHCMpPYKYil Memanegux ma 0epes ssHux KOHCIMpPYKYill

Xapriscokutl nayionanonutl ynisepcumem 0Oyoienuymea  Xapxiscokuil Hayionarbuuii yuisepcumem Oyoienuymea
ma apximexkmypu ma apximexkmypu

E-mail — solladesign@gmail.com E-mail — v_valx7@bigmir.net

ID ORCID: http://orcid.org/0000-0002-5243-9993 ID ORCID: http://orcid.org/0000-0002-5913-104

Astop: PIOMIH Bomnoanmup BomomumupoBnd
KaHOUOam mexHiYHUX HAYK, OOYeHm, OOyeHm Kageopu
Memanesux ma 0epes'sHux KOHCMpYKyitl

Xapriscokuil HayioHanbhull yHigepcumem 0y0ieHUYMSA
ma apximekmypu

E-mail — luger09par@yahoo.com

ID ORCID: http://orcid.org/0000-0001-8884-589X

EVALUATION OF LOAD-BEARING CAPACITY OF THE STEEL CONSTRUCTION JOINTS ON THE
BASIS OF COMPONENT METHOD
Y. Solodovnyk, V. Riumin, V. Nikichanov
Kharkiv National University of Civil Engineering and Architecture, Ukraine

Connections are essential in every kind of steel constructions. Structure is a constructed assembly of joints
separated by members which implies the importance of connections. Three basic parameters describe the behavior
of connections: strength, stiffness and ductility, and the mechanical behavior of steel joint in those terms are complex
phenomena. It must be said that absence in current Ukrainian design codes rules for the load capacity calculation of
steel constructions connections led to some difficulties in project decisions. On the basis of component method, which
lay in the EC3 design codes load capacity estimation of beam to column connection was made. According to
component method beam to column connection divided into basic components. EN 1993 -1-8 provides a good
overview of different components. Most important components for bolted steel joints are the plates and bolts which
both are considered by the design of a T-stub through the “Equivalent T-stub in tension”. The procedure of load
capacity calculation used yield line formulations to determine resistance of the following basic components: column
flange in bending, end plate in bending, column flange in bending, column web in tension, column web in compression,
beam flange in compression. Failure by this method is described by yield-line models depending on geometry of plates
and bolts. Obtained analytical results were compared with the results obtained by means of specialized software and
it shown their adequacy. It must be noted that presented in EC3 calculation algorithm of beam to column connection
is time consumable for domestic designer also designer must have knowledge about features of connection design in
countries of EC. The choice of design procedure depends on the time effort and thereby to the designer preferences.

Keywords: steel constructions, component method, load capacity.
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