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L e HOPMATMBHA BA3A

BYAIBHULITBA

EN 1993 €Bpokoa 3: [poeKkTyBaHHA cTareBUX KOHCTPYKLIW

ACTY-H B EN 1993-1-1:2010 €Bpokog 3. [MpoekTyBaHHA CTaneBuX KOHCTPYKLIN.
YacTtunHa 1-1. 3aranbHi npaBuna i npasunia ans crnopyg

AOCTY-H b EN 1993-1-8:2011 €Bpokoa 3. [NpoekTyBaHHA CTaneBuX KOHCTPYKLIN.
YacTtnHa 1-8. lNpoekTyBaHHSA 3’ €gHaHb

AOCTY-H B EN 1993-1-10:2012 €Bpokog 3. [NpoekTyBaHHA CTaneBuX KOHCTPYKLIN.
YactuHa 1-10. BnacTtuBOCTI TPILLMHOCTINKOCTI | MiLLHOCTI MaTepiany y Hanpsmi
TOBLLUWHM NpoKarty

ACTY-H b EN 1993-2:2012 €Bpokog, 3. 1.1.2 Cdpepa 3acTocyBaHHSA YacTUHU 2 EBpokoa 3
[MpoeKTyBaHHA CTaneBuUX KOHCTPYKLIN. » (1) Llen TexHi4HMI KOOEKC aae 3aranbHi OCHOBKM ByaiBenbHOro
UacTuHa 2. CTaneBi MOCTH NPOEKTYBAHHS CTaneBNX MOCTIB i CTaneBux eNeMeHTIB
cTanesanizobeToHHMX MOCTIB 00'eAHAaHOT KOHCTPYKLIT.

Y HbOMY HaBeLEeHO NOSIOXKEHHS, LLIO OOMOBHIOKTL, 3MiHIOKOTb
abo 3aMiHIOTL BiAMOBIAHI MOMOXEHHS, 3a3HAY€Hi B Pi3HUX
YacTuHax ctaHgapty EN 1993-1.




o e OCTY-H b EN 1993-1-8:2011

Po3paxyHKOBI NONOXeHHS

2.4 HECYYA 30ATHICTb 3’€AHAHb

Hecy4y 3gaTHICTb 3’€QHaAHHA NOTPIOHO BM3HA4YaTM BUXOOSAYMN 3 HECYUOI
30aTHOCTI NOro OCHOBHUX KOMIMOHEHTIB.

KomMnoHeHT

YacTtuHa By3na, Wwo BnnnBae Ha ogHy abo OinbLue Noro KOHCTPYKTUBHUX
BNacTUBOCTEMN.

KOoMNOHEeHTHM MeToa pPO3pPaxyHKY

Po3paxyHOK OCHOBHMX KOMMOHEHTIB, HEOBXigHNX ONA PO3yMiHHA pob0oTH
By3na B npoueci nepefadi BianoBigHMUX BHYTPILLHIX CUN Ta MOMEHTIB MiX
3’eAHaHUMW erneMeHTaMun
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YKPATHCBKMI LIEHTE
BYOIBHULUTBA

KoMnoHeHTHUN MeTOA pO3paxyHKy

Tabnnus 6.1 OCHOBHI KOMNOHEHTW BY3I1iB

ACTY-H b EN 1993-1-8:2011

KoMmnoHeHT
Component

TMocunanHs Ha NpaBUIA 3aCTOCYBAHHA
Reference to application rules

Hecyua
3OATHICTE

Koediuienr
JKOPCTKOCTI

[ToropoTHa
3IaTHICTh

Design
resistance

Stiffness
coefficient

Rotation capacity

1 JlingHKa CTiHKH
KOJIOHH IIPH 3CYBI

1 Column web panel
in shear

VEI:I —_—

6.2.60.1

6.3.2

6.4.2 12 6.4.3

2 CriHKa KOIOHH NMpPH
MONCPCIHOMY CTHCKY
2. Column web in
transverse compression

— . hFc.Ed

6.2.6.2

6.3.2

6.4.2 Ta 6.4.3

3 Crinka KONOHH NpH
NIONEPEYHOMY PO3TATY
3 Column web in
transverse tension

- . dp FiEd

6.2.6.3

6.3.2

6.4.2 12043

4 Tonuus KOMOHH
TNPH 3rHHI

4 Column flange in
bending

— [l —Frea

6.2.64

6.3.2

642712643

Fiea
5 dnaHels NpyU 3THHI 6265 6.2.65 6.4
5. End-plate in bending e T o
7 NonuLyt Ta CTIHKA
0anku abo KONoOHH
TIpH CTHCKY - 6.2.6.7 6.3.2 *
7 Beam or column - -
flange and web in Feta
compression —
8 Crinxa Ganku npu — |i_p
po3TAry Fiea - 6.2.6.8 6.3.2 *
8 Beam web in tension
¥V 3’€mHaHHAX: 3
TOJTHIIEI0
KQJIOHH —
6.2.0.4;

10 Bontu npu posTary 3 TOPLEBOIO
_10 Bo]Fs IACTHHOK — 6.3.2 6.4.7
in tension 6265

3 TIOACHOK

HAKJIAJKOK —
6.2.6.6

19 3BapHi weu 4 6.3.2 £

19 Welds




' CTAJIEBOTO

YKPATHCBKMI LIEHTE
BYOIBHULUTBA

5.1.1 3aranbHi NONOXeHHA

(1) Ak npaBuno, cnig BpaxoByBaTu BNnB poboTtun
3’eQHaHb Ha POo3rnoAist BHYTPILLHIX CUIT Ta MOMEHTIB
Yy KOHCTPYKLII, a TAKOX Ha 3aranbHi gedopmauil
KOHCTPYKUIil. AKWO LUen BNIMB HE3HAYHUN, TO HUM
MO>XHa 3HEXTyBaTW.

(2) Ans BCTaHOBMEHHA HEOBXIAHOCTI BpaxXyBaHHS
BANMBY pobOTK 3’€4HaHb HA BUKOHAHHA PO3paxyHKy
PO3PiI3HATL TPU TUMK CMPOLLEHNX Moaernen By3niB:

— MPOCTUN, 3a AKUM MOXHA OOMYyCTUTU, LLIO BY30S1 HE
nepenae 3arMHarbHUA MOMEHT;

— XXOPCTKUN, 3a kMM poboTa BYy3na He BNiMBae Ha
pe3ynbTaTh CTaTUYHOIro PO3pPaxyHKy;

— HaniBXOPCTKMN, 3a AKUM CIlif BpaxoByBaTu
pobOTY By3ria y pO3paxyHKY.

BPAXYBAHHSA XXOPCTKOCTI BY3J1yY

Tabnuusa 6.1 OCHOBHI KOMNOHEHTU BY3niB

MeToa po3paxyHKy
Method of global analysis

[pysxHui
Elastic

Hominaneno
HIAPHIpHUH
Nominally pinned

KopcTro-nnacTHYHHH
Rigid-Plastic

Hominaneso
HIAPHIpHUAH
Nominally pinned

Knacudikauis By3na
Classification of joint

Yoperruit
Rigid

PiBHOMILHHI
Full-strength

Hanigsxopcriuit
Semi-rigid

YacTKOBO piBHOMILHHI
Partial-strength

[Mpy>xHO-NMACTHIHHIH
Elastic-Plastic

HominansHo
IapHipHUE
Nominally pinned

Hoperkuit Ta
piBHOMILHHIT

Rigid and full-

Hanis:xopcTiuii Ta 9aCTKOBO PiBHOMILHHH.
HaniexopcTkuii Ta piBHOMILHMIA.
JXKopcTkuit Ta 4aCTKOBO PiBHOMILHHH

strength Semi-rigid and partial-strength.
Semi-rigid and full-strength.
Rigid and partial-strength
Tun moneni By3na [pocTuii XKopetiuii Hanig:xopcTiuii
Simple Continuous Semi-continuous
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B e KOE®ILIEHTH, AKI 3HALOBJATLCA AN PO3PAXYHKY

BYAIBHULITBA

ACTY-H b EN 1993-1-8:2011

Tabnuusa 2.1 YacTkoBsi koedilieHTn be3nekn ans 3’egHaHb

Y mo, ¥ a1 TA Y any i Y i _
HECYSA  SIATHICTB  ETEMEHTIB  TA | tum on 199511 HauioHanbHu Bnbip ao3soneHo ana EN 1993
MONEPEYHUX IEPEPI3IB - .
RESISTANCE OF MEMBERS AND CROSS SECTIONS | ¥ Mo ¥ a1 AND ¥ ap, 1-8 3a ponomoroto:

SEE EN 1993-1-1
HECYYA 3JATHICTH BOJITIB -2.2(2)
RESISTANCE OF BOLTS
HECYYA 3JATHICTb 3AKJIENIOK -1.2.6 (prna 6: 3a|<nen|<v1)
RESISTANCE OF RIVETS
HECYYA 3JATHICTD IITH®TIB Y - 3.1.1 (3)
RESISTANCE OF PINS -1
HECYYA 3JATHICTD 3BAPHUX LIBIB
RESISTANCE OF WELDS -3.4.2(1)
HECYYA 3JATHICTD IIJJACTHH HA 3MAHAHHS
RESISTANCE OF PLATES IN BEARING -521 (2)
HECYYA 3JATHICTb HA 3CYB
SLIP RESISTANCE _
Y TPAHUYHOMY CTAHI 3A HECYYOIO | Y 6.2.7.2 (9)
3JIATHICTIO (KJIAC TOYHOCTI C)
AT ULTIMATE LIMIT STATE (CATEGORY C) . . .
Y TPAHIYHOMY CTAHI 3A EKCILTIYATALUMHOKO | Y asszr MNPUMITKA. Hucnosi 3Ha4eHHs kKoeilieHTIB
NPHIATHICTIO (KJTAC TOYHOCTI B) :
AT SERVICEABILITY LIMIT STATE (CATEGORY B) Geaneku yy MOXyTb OyTV BU3HaYeEHI Y
HECYHA SIATHICTD IHEKLIIHHUX BOJITIB HA | Y HauioHanbHOMY gogatky. PekomeHayTbeA

A

BEARING RESISTANCE OF AN INJECTION BOLT HaCTYMHi 3HAYEHHS:
HECYYA 3JATHICTb  BY3JIB ®EPM I3 | s
3AMKHYTHX [TIPO®LIIB — . — — . — .
RESISTANCE OF JOINTS IN HOLLOW SECTIONS Ymz = 1,25; vz =1,25 Ta yy3,ser=1,1; yyy = 1,0;
LATTICE GIRDER _ _ _ _ _
HECYYA 3JATHICT INTU®TIB Y TPAHUYHOMY | 7 weser Yus = 1,0; yue.5€r= 1,0; vz = 1,1.

CTAHI 3A EKCILIYATAL[IAHOIO IPHIATHICTIO
RESISTANCE OF PINS AT SERVICEABILITY LIMIT
STATE




B OCOBbJINBOCTI, BIAMIHHOCTI

BYAIBHULITBA

ACTY-H B EN 1993-1-8:2011

F:rq— PO3paxyHKoBa Hecy4a 3AaTHiCTb ogHoro 6onTa Ha
po3TAr

F, r¢— PO3paxyHKoBa Hecy4a 3[aTHICTb OIHOrO oonTa Ha
3CyB

Fb,Rd — PO3paxyHKOBaA HECy4a 3gaTHICTb ogHoro GonTa
Ha 3MMUHaAHHA

B, ra — PO3paxyHKoBa Hecy4a 34aTHICTb rofnoBku bonTa
abo rarkn Ha BigpuvB Npu 3CYyBI

ABH B.2.6-198:2014

N, - pO3paxyHKoOBe 3ycunns npu po3Ttary bonta

N, PO3paxyHKoBe 3yCUnns crnpumHaTe ogHUM 6onTom
npu 3pisi (ymoBHoMy) 6onTa

Nbp - PO3paxyHKoOBE 3yCUiiia npu 3MMHaHHI mMeTany
3’€,D,HyBaHI/IX elieMeHTIB B OTBODI



A CTAJIEBOTO

YKPATHCBKMI LIEHTE
BYOIBHULUTBA

OBH B.2.6-198:2014

16.2.9 PospaxyHkoBe 3ycunns, sike moxe 6yt cnpuitHaTe ogHum GonTom, cnig BU3HaYaTu
3anexHo B BMAY HAMPYKEHOro CTaHy 3a opmynamu:
- npw 3pisi (ymoBHOMY) BonTa

Nb.\' = Rb.\' Abn'.s'}/h%' :

- NPy 3MUHaHHI MeTany 3'€4HYBaHWUX EfIEMEHTIB B OTBOPI
Nh_p = thdh mem 7/!:}/(' )

- npu postary bonta

N, =R A

bt bt *“bnl ¢

(16.12)

(16.13)

(16.14)

pe R, R,,, R, — po3spaxyHkosi onopn 0aHOBONTOBMX 3'€aHaHb;

4,

2 -
. =0,78d, — nnowa nonepeuHoro nepepisy cTpuxHa 6onTa;
R, — KiNbKICTb PO3paxyHKOBMX NMOLWMH 3pi3y ogHoro BonTa, wWr,

Ve — koedilieHT YMOB poB0TK, AKWIN BU3HAYaAETLCA 3a Tabnuuet 5.1;
ve — KoediuieHT ymoB poboTM BONTOBOre 3'€AHAHHS, SKWA BU3HAYAETLCA 3@
Tabnuueto 16.4;

d, — 30BHILHIi AiaMeTp CTPKKHA BonTa;

Zz‘m, — Har¥MeHLWa cyMapHa TOBWWHA €MNeMEHTIB Y 3'€4HaHHI, SKi 3MWHAKTBCA B OQHOMY
HanpsmKy;
A,, - nnowa nonepeyHoro nepepiay HeTTo GonTa 3a Pi3boolo.

(MyHkm 16.2.9 3mineHo, 3miHa Ne 1)

OCOBbJINBOCTI, BIAMIHHOCTI

EN 1993-1-8

3’€MIHAHHA, 110 ITPAIOOTH HA PO3TAT
TENSION CONNECTIONS

D F_<F MONEPEAHC HAMNPY/KEHHS HE
3€IHAHHA BE3 i L MOTPIGHE. MOXYTh
MONEPETHEOTO HATSATY Fpa B, 3ACTOCOBYBATHCH BOJITH
BOJITIB KJIACIB
NON-PRELOADED 4.6-10.9.
Begn BU3HAYAETHCS 3A
TABJIULEIO 3.4
NO PRELOADING REQUIRED.
BOLT CLASSES FROM 4.6 TO 10.9
MAY BE USED.
Bp.rp SEE TABLE 3.4,
E Foo<F CJIIg 3ACTOCOBYBATH
3ETHAHHA (k4 LR MONEPEJHBO HAIPYKEHI BOJITH
3 HONEPEJHIM HATSTOM Fl gy < B, KJIACIB 8.8 ABO 10,9,
BOJITIB Brrp BH3HAYAETHCS 3A
PRELOADED TABJIMLEIO 3.4
PRELOADED 88 OR 109 BOLTS
SHOULD BE USED.
Bexo SEE TABLE 3.4,

PO3PAXYHKOBE PO3TATYBAJIBHE 3YCHIA Frep MOBHHHO BKIIOYATH MOZKJIMBE
3YCHJLISA BIIPMUBY BHACJIIJIOK E®EKTY BAJKEJS, JWB. 3.11. BOJITH PO3TATYBAJIBLHOTO
3YCHJLIA 3CYBY PA3OM I3 PO3TSAI'VBAJIBHUM 3VCH/LISAM, IIOBHHHI TAKOXK
3AJJ0BOJIGHATH YMOBH, HABE/JIEHI Y TABJIUIII 3.4

THE DESIGN TENSILE FORCE Fr.zp SHOULD INCLUDE ANY FORCE DUE TO PRYING ACTION,
SEE 3.11. BOLTS SUBJECTED TO BOTH SHEAR FORCE AND TENSILE FORCE SHOULD ALSO
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I YUM KOPUCTYBATUCb?

BYAIBHULITBA

www.academia.edu AMERICAN INSTITUTE OF STEEL The Steel Construction Institute
CONSTRUCTION

Steel Design Guide

JOINTS IN STEEL CONSTRUCTION:
MOMENT-RESISTING
JOINTS TO EUROCODE 3

Extended End-Plate
Moment Connections

Seismic and Wind Applications
Second Edition

e

a2, TATA STEEL




POBOTA 3'€AHAHHA

Fr1
S | =t s

3aaTtHictb «Moment resisting connections» cnpuinmaTu Fro ,
HaBaHTa)XeHHsA 3abe3nevyeTbCcs KOMBIHALIE CNPUAHATTS HF= <418
3yCUIb PO3TAry BUCOKOMILHMMKM BonTamu, i CTUCKY. Fs M\ v
BepTukanbHOMY 3cyBYy NpoTuUaitoTb GonTu. 3assuyar Q= <1F
nepenbavaeTbes, WO 3yCUnns NPOTUAIE rONOBHUM YMHOM
6onTamu, NnpunernMMmmn 4o dnaHus CTUCHEHHS.
Y rpaHM4YHOMY CTaHi LLeHTpP 06epTaHHsA 3HaXOAUTLCA 30Hi e ;L 1; i
CTUCHYTOI Mok purens, i Ans NPOCTOTI KOHCTPYKLl an !
MOXHa MPUNYCTATH, LLIO OMip CTUCHEHHIO 30CEPePKEHO Mo L —H gL
OCi MOSKW.
Pan 6onTis, HanaanbLUWIA Big 30HU CTUCHEHHS, byae — [— H
nparHyT! CIPUIAHATM HaNBINbLLY CKNaaoBy po3TAry, — e
OAHaK, AKLWOo abo dnaHeLpb KonoHu, abo Banku € 4OCTaTHLO :__ *_' / ::
FHYYKUMKU, MOXKHa BUKOPWUCTOBYBATM NOBHUIA OMNip HKHIX 7 y
padiB - «NNacTUYHM po3noain cun 6onToBOro psay». ff’ /

Full Modified Traditional

'Plastic’ Distribution Method Distribution



D s NMOYATKOBI CTAHAOAPTHI NOJIOXXEHHA

He3Baxatoum Ha Te, WO CTaHOApPTHUX 3’€dHaHb He ICHYE, MPUHLUUNU CTaHAapTU3auil 3annwarTbCH
BaXXNMBUMW AN CTPYKTYPHOI €PDEKTUBHOCTI, EKOHOMIYHOIO ByaiBHULTBA Ta Be3neku.

3aranom pekoMeHayeTbCA NpurUMaTi Taki npasuna, NPUHaMMHI 4Ng NOYaTKOBUX HABMTMKEHD:

Bontn M20 abo M24 knacy miuHocTi 8,8, noBHa pi3bba. [Mpn 06rpyHTYBaHHI 4ONYCTUMO
BukopuctaHHa M30 Ta knac migHocTi 10.9.

BinctaHb mixx 6ontamn Ha 90 abo 100 mm no ropusoHTani («gauge»)
BiactaHb mixk 6ontamu Ha 90 mm o BepTukani («pitch»)

EnemeHTn 3'egHaHHAa S275 abo S355 (TopueBi nnacTuHm, 3'eqHyBanbHi NNacTuHU Ta pebpa
XKOPCTKOCTI)

Topuesi nnactnHu 20 mm 3 6ontamm M20; TopueBi nnacTuHU 25 mm 3 bontamu M24.



D s NMOYATKOBI CTAHAOAPTHI NOJIOXXEHHA
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}\  VKPAIHCbKUI LEEHTF I 03 I AxyH o K
I CTAJIEBOTO
BYAIBHULITBA

3aranbHu metog npoekTyBaHHA Ana «Moment resisting connections» 060B’s13K0OBO € iTepauinHOKO
npouenyporo:

BubupaeTtbca KoHirypauia 6onTiB i, SKLWO HEODXIAHO, erfleMeHTIB XXOPCTKOCTI;
OUiHIOETBCSA HecyYa CNPOMOXHICTb L€l KOHQoIrypauit;
KoHdirypauia notim mogndikyetbca ans 6inbLworo ornopy abdbo dinbwoi eKoHOoMiIl, BignoBIgHO;

[lepernsaHyTa KOHirypauia noBTOPHO OLIHIOETLCS, NOKU He Oyae OOCArHYyTO 3a40BISIbHOMO PilLIEHHS.



A KPOKW PO3PAXYHKY

BYAIBHULITBA

[NepeBipka onopy 3’eaHaHHA CKNagaeTbCA 3 CeMU KPOKIB.

Po3paxyBaTu epeKkTMBHY 34aTHICTb KOMMOHEHTIB 3'€QHaHHA cnpunmaTu po3Tar. Lle nepenbavae
pO3paxyHoK onopy bonTis, TopueBoi NracTuHKU (dornaHus), nonkn (dpriaHus) KONOHW, CTIHKK 6arikm Ta CTiHKK
KOSTOHW. lligacyMKoM LbOro etany € Habip onopiB po3Tsary, ogHe 3Ha4YeHHA A8 KOXXHOro pagy 6onTis, |
NigcymMoBYBaHHSA BCiX paaiB 60MTiB ANs OTPUMaHHS 3aranbHOro onopy 30HU PO3TAryBaHHS.

Po3paxyBaTu 30aTHICTb KOMMOHEHTIB 3’€QHaHHSA cnpuMMaTi CTUCK.

Po3paxyBaTu onip 3CyBY CTiHK/ KOMOHW.

AKLLO 3aranbHUK ONip PO3TAry CyTTEBO nepeBuLLye onip CTUCHEHHIO (Kpok 2) abo onip 3CyBY CTiHKW KOMNMOHU
(Kpok 3), HeobxigHO ckopurysaTtu napamMmeTpu 3’€HaHHs WoOb rapMoHi3yBaTn po3noais 3ycusb.

Po3paxysatu onip 3cyBy psaiB 6onTis. Onip NnpunMaeTbCsa K Cyma NOBHOIO ONopy 3CyBY HMXXHLOIO psay
(abo psgis) bonTiB (AKi, SK NnependavaeTbCs, He MaloTb onopy po3Tary) i 28% onopy 3cyBy OONTIB y 30Hi
PO3TAryBaHHS.

[MepeBipTe HEOBXiOHICTL BCTAaHOBMNEHHS pebep XXOPCTKOCTI B KOHirypadlil.

[lepeBipTe NpaBUNbHICTb 3BAPHUX LUBIB Y 3'€4HaHHI.



I YKPATHCBKMI LIEHTE
CTAJIEBOIO
i BYOIBHULUTBA

KOMIMOHEHTMU, AKI HEOBXIAHO OUIHUTW
B NMPOLEAYPI NPOEKTYBAHHSA
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BeptukanbHuin 3cys
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Po3aTar 6onTis

3rvH KiHUeBoI nnacTuHu (dnaHus)
3rMH NONKN KONoHW (dpnaHus)
PosTar y cTiHui 6anku

Po3Tar y CTiHLi KOSTOHW

3BapHi LWBMK, WO NOEOHYIOTb PO3TArHYTY
nonky 6anku Ta KiHueBy NnacTuHy
3BapHi WBMW, WO NOEAHYOTb CTIHKY Banku
Ta KiHUEBY NNacTUHY

3CyB BiJ ropu3oHTarbHUX 3yCUMb Yy CTiHUI
KOMNMOHU

CTuck nonku danku

3BapHi WBMK, L0 NOEQHYHOTb CTUCHEHY
nonky 6anku Ta KiHLueBy NnacTuHy

CTunckatodi 3ycmnnng B CTiHLiI KOSTOHM

3BapHi WBMW, L0 NOEOHYIOTb CTIHKY 6anku
Ta KiHLUEeBY NracTuUHy

BonTtun Ha nonepeyHy cuny

Kpok 1A
Kpok 1A
Kpok 1A
Kpok 1B
Kpok 1B

Kpok 7

Kpok 7

Kpok 3

Kpok 2
Kpok 7
Kpok 2
Kpok 7

Kpok 5
Kpok 5



' CTAJIEBOTO

YKPATHCBKMI LIEHTE

BYOIBHULTBA
'Moarris' stiffener

'N' stiffener
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SHEAR STIFFENERS

Provides tensile
compression and
shear reinforcement
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SUPPLEMENTARY WEB PLATE

Flange backing

Cnocoeu NIACUJIEHHSA (KPOK 6)

Partial depth Full depth
stiffener stiffener Cap plate
| plates
III ',II II| .."
| _.II"._ o | ,."; -
y a
\ [~
|| "‘-\.\_\i‘
h |
Stiﬂ”ellner for
beam web
TENSION STIFFENERS
M I I I
\ | -
| II
I"x.ﬁ / \
| | .'I .-
1 | | F—

COMPRESSION STIFFENERS



YKPATHCBKMI LIEHTE
BYOIBHULUTBA

PO3PAXYHOK BPYYHY NMPUKJIAL

= Job No. CDS 324 Sheot 1 of 23
47 sci . ..
Steel Knowledge Title Example C.1 - Bolted end plate connection {unstiffened)
CALCULATION SHEET Client

BCSA

Cales by MEE Checked by DGE Date  Nov2012

References to
clauses, sic.
are o BS EN

JOINT CONFIGURATION AND DIMENSIONS

Determine the resistances for the extended end plate connection shown below.

It may be assumed that the design mements in the two beams are egual and opposite. 1883-1-8 and
its UK MA,
unless

250 othenwise

254 % 254 x 107 UKC—A\ 7510075 stated.

- 1
S
[ | g
= —

f Tension < 4 1 {

. ] [ =

1

'\ Beamas '\

Y other side \

\

| |

| Comprewion( 1 / J
533 x 210 x 52 UKB

Column 254 x 254 » 107 UKC in 5275

Beam 533 x 210 = 82 UKB in 5275

End plate §70 = 250 = 25 in 3275

Bolis M24 class 8.8

Welds Fillet welds. Assumed weld sizes:

5%=12 mm
5w =8 mm

Title  Exampie C.1 - Boked end plate connection (unstiffaned) Sheet 4 of 23
TENSION ZONE T-STUBS
When prying forces may develop, the design tension resistance (Frgg) of 3 T-stub flange 6.2.4 1(6)
should be taken as the smallest value for the 3 possible failure modes in Table 6.2,
BOLT ROW 1
Column flange in bending (no backing plate) STEP 1
Consider bolt row 1 to be acting alone. The key dimensions are shown below.
2]
: a,
m, m,
| L} 087 - 085, |l | &
b = F ] -,
Llr r 5, 1
F E— A— W
Lot
Dieterming Suwy , M and fup for the unstiffened column flange 6.2.4.1(2))
- - 1 - _I- 1 ]
m Cme= w-i,-2=x08r. 100-128-(1.8x 2'?'=33.4mm
2 2
Omn = min(@p ; &} = mini75 ; 79.4) = 75 mm Figure 6.8
For Mode 1, fa= 4 is the lesser of fen: and feqp Table 6.6
famey = 2ZEM Table 2.2(e)
=2xx33.4=210mm in STEF 1A
fompe =4m+ 1258
=4 x 334+ 1.25=70.4 =233 mm
As 210 < 233
fpmy = fpuep =210 mm
For failure Mode 2, fenz = femn: STEF 1
Therefore {enz = 233 mm
Mode 1 resistance
For Mode 1, without backing plates, using Methed 2:
(8n-204 |Mysm Table 6.2
Frima= _
20101 -8y, M+ M)
where:
m =M. =33.4 mm
n = B, but < 1.25m
1.26m=1.256 = 33.4 =41.8 mm
As 418 =75

n =418 mm

Tithe Example C.1 - Bolted end plate connection (unsiiffened) Shoot

22 of 23

[
In this case, the limiting thickness in both expressions = 2 Iﬂ- 21.9 mm

The celumn flange is 20.5 mm thick, so no reduction is necessary.

EQUILIBRIUM OF FORCES

The sum of the tensile forces, together with any axial compression in the beam, cannot
excead the resistance of the compression zone.

Similarly, the design shear cannot exceed the shear resistance of the column web panel;
this is not relevant in this example as the moments in the identical beams are equal and
opposite.

For horizontal equilibrium:

I Fopa* Nea= Foma

In this example there is no axial compression in the beam (Mg = 0)
Therefore, for equilibrium of forces in this example:

ZFrme = Fomo

Here, the total effective tension resistance LFggy = 377 + 320 + 281 = 888 kM, which
exceeds the compression resistance Fopy = 841 kN,

To achieve equilibrium, the effective resistances are reduced, starting at the lowest row
and working upward, until equilibrium is achieved.

Reduction required = 982 — B41 = 147 kN

All of this reduction can be obtained by reducing the resistance of the bottom row.
Hence Fugg =281 - 147 = 144 kN

Fy= 377 kN
Fo=320 kN - [ {
Ey= 144 kN i —

565

F =B41kN . /

MOMENT RESISTANCE OF JOINT

The moment resistance of the beam to column joint (M g} may be determined using:
Mza= 3 i Foma

Taking the centre of compression to be at the mid-thickness of the compression flange of
the beam:

15.6
2

Firy =ht-f%’='j+x-5aa.1-f |£40 -585 mm

hs =hy— 100 = 485 mm

Az =Rh-80=375mm

Thus, the moment resistance of the beam to column joint is:
Mz = MFips+ fefoma + Mafasa

= |:555x3??'+455x323+375x‘4—4|x‘0_3 =416 kMNm

8.2.7.2(1)
(6.25)
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[Ona nigTBepaXeHHsA pe3ynstatiB 6ynu 3pobrieHi pyyHi po3paxyHKn Ta po3pobneHi cknagHi
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New project
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Description
Steel grade 5355 6
Bolt assembly MM 10.9 |QJ
Concrete grade C25/30
Design code - v

About

Units

Preferences

Licences

Close

Exit
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Tutorials 02.08.2023 05.07.2023 282.06.2023

FAQ Webinar: Critical steel member design workflow with ... Reinforced concrete walls - linear or nonlinear design? Webinar: Design of Steel to Concrete Connections inc...

Sample projects During the one-hour session, we will show the recommended steel  Reinforced concrete walls are a common structural element in many Steel base plate connections to concrete foundations or other concrete

Case Hiidies design workflow for critical steel members using all the Steel IDEA  buildings, but how to design them carrectly? |s it better to use a linear  elements are critical to successfully transferring forces frem the main
applications: Checkbot, Connection and Member. or a nonlinear approach? In this article, we will explore these questions,  structure to the ground. IDEA 5tatiCa helps you to model and design

Webinars

make a comparison, and show you how to avoid underestimations and  them. Join this webinar to learn all about steel to concrete joints.
cracks by using the innovation methed.
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StatiCa® CONNECTION

Coalculate yesterdays sstimatss

Flanec_2.ideaCon

Project i Materials
Select manufacturing operation
Presentatoin ~ ¥ Undo B "— h— ”:-
EENYa -8 | Iy = I
New Copy ° Members Plates LCS New Gallery Propose Publish Manage Code Calculate Overall
Save setup check

R tures Connection Library

Analysis o 100,0%
Plates " 00 <50%
Preloaded bolts 99,2 < 100
Welds W 69,9 < 100
Buckling 398

So

Production cos’

-240,0

-
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StatiCa® CONNECTION

Calculste yssterday’s astimatss

— PG

New Copy

n Q4 C

Analysis o 100,0%
Plates ' 00<50%
Preloaded bolts J 99,2 < 100%
Welds o 726 < 100%
Buckling 3,97

Analysis

Plates
Preloaded bolts
Welds

Buckling

v 100,0%

v 00 <50%

v 992 <100%

v 726 <100%
3,97

EN Stress, strain

®naneus.ideaCon

NE F R

Code Calculate Overall Strain Buckling

| T
ey N -
. -

Equivalent Plastic Stressin Bolt

stress  strain contacts forces

rt analysis

Solid Transparent Wireframe

Production cost - 803 €

Status of FE analysis

Status | Loads | Applied [%]

 w

PE3YJIbTATU — 3ATAJ1bHI NEPEBIPKM

Trag

Trad

ideastatica


https://uscc.ua/filterpages/category/proekti-ta-koncepcii-budivnictva-dla-vidnovlenna-ukraini
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StatiCa® CONNECTION ®naneus.ideaCon

Calculate yesterdeys sstimatss

I EENETEIENET Y == KT T

% Redo For extreme ~

MNew Copy Members Plates LCS New Gallery Code Calculate Overall Strain Buckling Eguivalent Plastic Stressin Bolt Mesh Deformed
E] save setup v check check shape stress  strain contacts forces
Data Labels Pictures A FE
A - -
ﬁh Q Q "}' c .. P Solid Transparent  Wireframe Analysis Plates Preloaded bolts Welds Buckling
Analysis 100,0% . Production cost - 803 € Check of members and steel plates for extreme load effect
Plates 0,0 < 50%
' ’ t (=} £ o
Stat It: ] Load Ed PI <.Ed
Preloaded baolts 99,2 < 100% e ;fl He em [mm] oads [MPa] [%a] [MPa]
Welds 72,4 < 100% =
o > | @ |ctfi1 [160 |LET 3447 |00 0,0
Buckling 3,97
[MPa] @ |cobfi1 (160 |LET  |2487 |00 0.0
355,0 @ |cw1 |80 LE1 2393 |00 00
325 @ |Bti1 [120 |LE1  [1747 |00 0,0
300 P
\ ) -
575 ) |B-bfl1 12,0 LE1 271,6 | 0,0 0,0
250 @ |ew1 |80 LET 2256 |00 0,0
225 O |se 12,0 LE1 2853 |00 00
200 .
175 ) |se2 27,0 LE1 281,200 50,4
150 @ |er1 27,0 LE1 2455 |00 64,9
125 @ |[sTIFF1a|12,0 LET 1504 |00 0,0
100 ~
75 ) |STIFFib|[12,0 LET 1523 |00 0,0
50 @ |[sTIFFIc 12,0 LET 1482 |00 0,0
25
0,0 =

EN Stress, strain
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StatiCa® CONNECTION ®naneub.ideaCon

Calculste yasterdsys sstimates

Project

; i R
Mpesentauia YUCE - fird ¥ Undo B ] LET v — 1— B ; 1000 *
A . . / / ]
% Redo — T
cC For extreme ¥

New Copy Members Plates LCS MNew Gallery | Code Calculate Owverall Strain Buckling Equivalent Plastic Stressin| Bolt Mesh Ceformed
Save setup v check check shape stress strain contacts forces

T

Data Labels Fictures CBFEM FE analysis

Solid Transparent  Wireframe Analysis Plates Preloaded bolts Welds Buckling

Analysis 100,0% Production cost - 803 € Check of preloaded bolts for extreme load effect
Plates 0,0 = 50%
Preloaded bolts 99,2 < 100% ELE Status | ltem | Grade | Loads [F:&E]d [FI:&E]d :;i]m [F:r'a':d :*Ja:lt :::15
;\:’ilsljng ;;;6 < 100% - > ||+ O B1 M24 109 | LE1 194,5 21,5 7579 22,0 76,5 98,0
+ '(:3 B2 M24 109 | LE1 1945 215 7579 22,0 76,5 98,0
+ '(:3 B3 M24 109 | LE1 1389 229 7579 326 547 70,2
+ '(:3 B4 M24 109 | LE1 1391 21,7 7579 326 547 66,6
+ '(:3 B5 M24 109 | LE1 80,5 205 7579 47,7 23,8 429
+ '(:3 B6 M24 109 | LE1 80,5 209 7579 47,7 23,8 438
+ '::3 B7 M24 109 | LE1 42,1 17,2 7579 51,2 16,6 336
+ '::3 B8 M24 109 | LE1 42,3 17,8 7579 51,2 16,6 347
+| @ B9 |m2s109|LE1  |101  |s563 [7579 |574 |40 98,2 1
+ '::3 B10 |M24 109 LE1 9,9 564 7579 574 39 98,2
+ '::3 B11 |M24 109 LE1 0,9 58,7 7579 591 0,4 99,2
+ '::3 B12 |M24109|LE1 0,9 58,7 7579 591 0,3 99,2 ‘¢
Design data

Grade |TtRd K )
[kN] [-1

> M24109|2542 0,30

Stiffener (STIFF1b): Material S 355,

Stress, strain



—_— PE3YJIbTATHU — LLIBW

BYAIBHULITBA

Stat-fcﬂ " CONMNECTION Maanews.idealo

Cnlersfaler puatordioys selrrtse P I t L ; k B ' | . ll' i I
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" o o I f " A + { iy For extreme ¥ . Epemee b it criad
MNew Copy Members Plates LS Meww  Gallery Code Caloulate Overall Strain Buckling EqQuivalent Flastic Stréedin Bolt (Mesh Deformed
setup ¥ check check  shape stress strain  contacts fonces
r 3 L | -
& C SRS g, - Solid Transparent  Wireframe Analysis.  Plates  Prefoaded bolis S Buckling
r. . & + # 70 k|30 LE1 1506 0.0 -123 -Tdd 240 3.6 6
Analysis Production cost - B3 € e
—h ] . . - . . .- -
Piates : + } | Cebfi 1 | SP1 4708 1012 LEY 1915 |00 05 05 1106 | 440 313
oty > i + o 10w | 1012 E1 914 |00 C 03 1105 | 439 31,3
- d 7 0 191, ) a 10,5 5 3
Welds e - ' " 70 e L 0 3 3 3
Buckding + f:z' sp2 =M 470 | S04 LE1 3158 00 1514 -151,2 | 522 725 45,4
> I+ O 4 7T0 W 264 LE1 3161 0.0 1574 15313 | -320 126 43,4
+ O C-bfl 1 | 5THFla &4 50k (157 LE1 1525 0.0 -184 -2T8 -328 350 14,0
+ C; 450w 151 LE1 730 0.0 56,0 265 B2.2 39,7 15.3
+ & |Em Wik 470w B4 LE1 2475 0.0 1159 1221 26,7 568 49,0
+ "\_ﬂ 470k B4 LE1 2473 0.0 1220 -1198 | 3128 56,8 49,3

by ji“-&ﬁmnmqﬁﬁﬂﬁﬁm =
| i L

e

Generaly Jodated plate jterial 5 358, Th Ekiies s 27,0 mm

EN Stress, strain In equilibrium
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EN 1993-1-1

5.2.1 Bnnue aedopmauil KOHCTPYKUil

(1) BHYTpIiLWHI cMnu | MOMEHTW y 3araribHOMY BUMaaKy
MOXYTb OYyTU BU3HA4Y€Hi 3 BUKOPUCTAHHAM:

— pO3paxyHKy NepLloro Nopsaky 3 BUKOPUCTaAHHAM
NOYaTKOBOI reOMeTPIT KOHCTPYKLT;

— pO3paxyHKy ApYroro nopsiaky 3 ypaxyBaHHAM BAUBY
aedopmaLin KOHCTPYKLIT.

(2) Bnnveun gedopmadii (Bnnueu apyroro nopagky)
HeoOXiAHO po3rngaaTu, SKLWO BOHN 3HAYHO 30iMbLUYOTb
3ycunnst abo 3Ha4YHO 3MiHIOKTb POBOTY KOHCTPYKLIT.

(3) PospaxyHoK nepLuoro nopsagky Moxe oytm
BUKOPUCTaAHUN N9 KOHCTPYKLIT, SKWO 3pOCTaHHAM
BiANOBIAHMX BHYTPILWHIX cuim abo MOMeHTIB, abo Oyab-
SIKOHO iHLLIOK 3MiHOK POBOTUN KOHCTPYKLIT, BUKIMKAHOLO 11
Aedopmauismu, MOXHa 3HexTyBaTu. Lisa ymoBa moxe
BBaXKaTUCA BUKOHAHOIO, AKLLO 3a40BOMbHATLCA TaKi

KpUTEPIl:

NMEPEBIPKA CTIMKOCTI

a_=—4>10
F

Fd

01151 pO3paxyHKy
B NPYXHin ctagil

a, =—>15
F

e

AnNga po3paxyHKy
B NnacTUYHInU cTaail

ne:

O, — KOEiLEHT, Ha KM po3paxyHKoBe
HaBaHTa)XXeHHSI NOBUHHO ByTK 36inbLIeHe ans
OOCArHEHHS 3arasnibHOI BTPaTU CTIMKOCTI Y NPYXHin
cTaail;

Feq — pO3paxyHKOBE HaBaHTaXKEHHS Ha KOHCTPYKLiHO;

F . — KOUTUYHE HaBaHTaXXEeHHA Npu BTpaTti 3aranbHol
CTIMKOCTI Y MPYXHin cTagii, BA3Ha4YeHe Ha OCHOBI
NOYaTKOBUX MPY>XHUX XXOPCTKOCTEN.

Loads | Shape| Factor

LE1 1 3,97
2 4,13
3 4,63
4 522
5 5,69

> b6 511
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[o niacuneHHs- XXOPCTKUN

Analysis Rotational stiffness Auxial stiffness

NMEPEBIPKA XXOPCTKOCTI

[Micna nigacnneHHs- HaNiBXOPCTKUMN

Analysis Rotational stiffness Auxial stiffness

Rotational stiffness of joint component Rotational stiffness of joint component
MEd | Mj.Rd | Sjini Sjs [ ¢ L SiR 5i.P MEd | MjRd | Sj,ini Sjis ) b L Si.R Si,P
Item | Comp. | Load a
em |£omP- [0S iNm] | [kNm] | [MNm/rad] | [MNm/rad] [mrad] |[mrad] |[m] | [MNm/rad] | [MNm/ral] =~ ftem  Comp. |Loads |\ 1 | (kNm] | [MNm/rad] | [MNm/rad] | [mrad] |[mrad] [m] | [MNm/rad] | [MNm/rad]
> |C My LE1 -6700 | -8815 |867,0 8595 08 1l 6,00 6339 127 Rigid > C My LE1 -670,0 | -901,0 |5056 5035 13 25 6,00 7734 15,5
{
{ >
Stiffness diagram My - ¢y, LE1
Stiffness diagram My - ¢y, LE1
ms
H SR )
2000,0- ) ms
| 5 W SR
B Siini 2500,07 msip
W Sjini
1500,0- 2000,0-
£ McRd = 1117,7 kN =
£ - ' - £ 15000 Mc,Rd = 1379,2 kNm E N 1 993-1 -8
1000,0- B g
= 10 Mj,Rd = 8815 kNm =
_ | | | | | 1000,0- r-’f— vira=9010nm  (3) Y BUNAAKy HaniBXOPCTKOro By3na B
HEd-=670,0-kNm—— | ! .
500,0- 2/3 Mj,Rd = 587,7 kNm | CTaTU4HOMY PO3pPaxyHKY noTpibHO
5jini = 8670 MNm/rad 500,0-§/=¢ = /UTKNM 2/3 Mj,Rd = 600,6 kNm N . S
e NpMIMaT NOBOPOTHY KOPCTKICTb S,
0,0+ ! . . . . | | 0, ‘ , . . ! . . | LLO BIANOBIOA€ 3rMHaribHOMY MOMEHTY
00 100 20,0 30,0 40,0 50,0 60,0 70,0 00 100 200 300 400 500 600 700 800

d[mrad]

dlmrad]

M; 4. Ak M, g4 HE NepesuLLye 2/3

M; rg» TO B CTAaTU4HOMY PO3PaXyHKY
MOXHa NPUNHATY NOYaTKOBY NOBOPOTHY
KOPCTKICTb S; ;; AMB. PUCYHOK 5.1 (a).
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Project no:
Auther:

Project item MNpeaexTtauis YUCE

Design

Name Mpesestauin YLCE
Descripton
Analysis

Members

‘Stress, sirain! loads in equilibrium

Goomatry
§-Direction
r n
c 3 w500x350 00 80,0
8 4- WT506320 00 A4

Name Cross-section

Supports and forces
Mame Support

Ciend NVy-Vz-Mx-My-Mz

B/end

o-Rotation  Offset ex

n

00

Node
Node

[}

Farces in

Cross-sections
‘Name
3- IWS00%350
4- W750x320

5355
5355

=] StatiCa®
Offsetey  Offset ez
mm) [mm]

x
fmm]

Project:
Project no

Equivalent stress. LE1

Preloaded bolts

hem  Grade
B1  M24109
82 M24109
B3 M24109
B4 M24109
85 M24109
B8 M24109
B7  M24109
B8 M2410.8
B9 M24109
810 M24109
BT M2410.3
812 M24109

Loads

LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1

Fipg
N
2542
2542

2542
2542
2542
2542
2842
2542
2542
2542
2542

Bpra
N]
7579
7579
7579
7578
7579
7578
579
7579
579
579
7579
7579

MPa]
3550

325

300

275

250

225

200

15

150

125

100

™

50

25

00
Fama Ut
N )
220 765
220 765
326 s47
326 547
477 138
477 238
512 168
512 168
574 40
574 39
591 04
591 03

cani
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