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HAIIIOHAJBHUM BCTYII

Lleii crannapt e TotoxxHuid nepexnaa EN 1995-1-1:2004 Eurocode 5: Design of timber structures —
Part 1-1: General — Common rules and rules for buildinds (Eepoxon 5: [IpoekryBanHs aepeB’sSTHUX
KOHCTpYKIiK — Yactuna 1-1: 3aranpHi mpaBuia i nmpaBuiia i Oy/iBelb) 3 TEXHIYHOIO TOMPABKOIO
EN 1995-1-1:2004/AC:2006 i3minoro EN 1995-1-1:2004/A1:2008.

EN 1995-1-1:2004 migrotorieno Texuigaum komitetom CEN/TC 250, cexperapiatom
skoro kepye BSI.

J1o HaIlOHAJTBHOTO CTaHJAPTY JOJYYEHO aHIJTIOMOBHHI TEKCT.

Ha teputopii Ykpainu sk HalioHaaIbHUN cTaHaapT fie jiBa kojoHka Tekcty JJCTY-H b EN
1995-1-1:2010 €Bpokoxa 5: IIpoexTyBaHHS nepeB’sHUX KOHCTpyKUid — Yactuna 1-1: 3arambHi
npasuia i npaswia s oynisens (EN 1995-1-1:2004, IDT), BukianeHa ykpaiHChKOK MOBOIO.

Bimnmosinno 1o JBH A.1.1-1-2009 «Cucrema cranpapTtu3aiii Ta HOPMYBAaHHS B
OymiBHUITBL. (OCHOBHI TOJIOKCHHS el CTaHmapT BITHOCUTHCA N0 Komruiekcy B.2.6
«KoHeTrpykiii OyTMHKIB 1 CIOPYA».

CraHmapT MICTUTh BUMOTH, SIKi BIIMTOB1IaI0Th YAHHOMY 3aKOHOIaBCTBY.

HayxoBo-TexHiuHa oprasizaiis, BiinoBigansHa 3a 1eit crangapt — A1 HAIBK.

Jlo cTanmapTy BHECEHO TaKi peIaKI[iitHi 3MI1HH:

- CJIOBa «Iei MDKHAPOJIHUMA CTaHIAPT» 3aMIHEHO Ha «IIeH CTaHIapT»;

- CTPYKTYpHI eneMeHTH cranaapry: «O0knaauaky», «llepeamoBy», «HarionaasHUNA BTy,
«BusHaueHHS TOHATH» O(OPMIICHO 3TITHO 3 BHUMOTaMH HaIllOHAIBHOI CTaHAapTU3AIlii
VYkpainuy;

- HallOHaJIbHHI MOBIIKOBHM JOIATOK HABEACHO SIK HACTAHOBY Ul KOPHCTYBayiB.

[Tepenik HanionansHux cragAaptiB Ykpainu (ACTY), inearnuanx MC, mocuinaHHs Ha 5Kl € B
EN 1995-1-1:2004, naBeaeno B noaatky HA.

Komii MC, HenpuiHATHX SIK HaIlIOHAJIbHI CTAaHIApTH, HA fKi € nmocuianHs EN 1995-1-1:2004,
MOkHa oTpuMaTu B ['onoBHOMY QoH1 HOpMaTUBHUX AoKyMeHTIB JIT «YxkpHJIHL».

Texniyna mompaBka EN 1995-1-1:2004/AC:2006 i 3mina EN 1995-1-1:2004/A1:2008 Ta ix
nepexian nogana B kinmi JICTY-H b EN 1995-1-1:2010 nicns noaatky HA.
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Beryn

Hanuii €sponeiicbkuii crapmapr EN 1995-1-1, Oys
migrorosiennii Texuiunum Komiterom CEN/TC250

«byniBenbHi  €BpokoaWM»,  cekperapiaT  SIKOTO
migrpumyetbcs  BSI  (BputancekuMm  iHCTHTYyTOM
CTaHJapTiB).

Leit €Bponelicbkuil CcTaHIapT TOBUHEH HaOyTH
CTaTycy  HAI[lOHabHOTO  CTaHAapTy  IUISIXOM
nyOmikaiii  iIEHTHYHOrO  TEeKCTy, abo  uepe3
MiATBEPPKEHHs, HalmisHime no TtpaBHs 2005p., a
HAI[IOHANIbHI CTaHOAPTH, SKi WOMY MNPOTHPIYATh,
NmoBHHHI OyTH BinMiHeHI Halmi3Hime 10 OepesHs

2010p.

Hanwuii €Bponeiicbkuii ctanmapt 3aminioe EVN 1995-
1-1:1993.

Cdeporo BimnmorigansHocti CEN/TC 250 € Bci
€BpOKOM B rany3i Oy/iBHUIITBA

BignosigHo
CEN/CENELEC
€BPONEUCHKHI

BHYTPIIIHIX MIpaBUII
3aMpOBAUTH neu
CTaHJapT 3000B’SI3YIOTHCS
HalllOHaJBHI  Opra”izamii 31 cTaHgapTHU3aIlii
HacTynmHuX KpaiH: Asctpii, bensrii, Kinpy,
Yecwkoi pecryOuiku, Janii, Ecronii, ®iHasHAl,
Opanrii, Himeyunnn, Ipemii, VYropmwHw,
Icmannii, Ipmannii, ITanii, Jlarsii, JIrokcemOypry,
Manwstn, Hinepmanni, Hopgerii, Ilonbmi,
[Mopryramii, CnoBauumnu, Croenii, IcmaHnii,
[Bemii, [1IBetinapii Ta Benukoi bpuranii.

hice]

Foreword
This European Standard EN 1995-1-1 has been
prepared by Technical Committee CEN/TC250
"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 May
2005, and conflicting national standards shall be
withdrawn at the latest by March 2010.

This European Standard supersedes ENV 1995-1-
1:1993.

CEN/TC250 is
Eurocodes.

responsible for all Structural

According to the CEN/CENELEC Internal
Regulations, 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, Luxemburg, Malta, Netherlands,
Norway, Poland, Portugal, Slovakia, Slovenia, Spain,
Sweden, Switzerland and United Kingdom



HALIIOHAJIbHUI CTAHJIAPT YKPATHU

€BPOKO]I 5:TTPOEKTYBAHHS JEPEB’ IHUX KOHCTPYKIII

YACTHUHA 1-1:3AT"'AJIBHI IIPABUJIA T ITPABWIA JJIA CITIOPY [

EBPOKO/I 5: IPOEKTHPOBAHUE JEPEBSTHHBIX KOHCTPYKIIUIA

YACTb 1-1: OBIIIME HOPMBI U ITIPABUJIA JJI1 COOPYXXEHUI

EUROCODE 5: DESIGN OF TIMBER STRUCTURES
PART 1-1: GENERAL — COMMON RULES AND RULES FOR BUILDINDS

OcHoBH nporpamu €BpokoaiB

VY 1975 pomti Komicis €Bponeiicbkoi CUTBHOTH
BH3HA4YMJIa MPOTpaMy JIii B ramys3i
OyIIBHUIITBA, sIKa 0a3yeThCs HA CTATTI 95
VYroau. Meta mporpamu mnoJjsiraia B yCyHEHH1
TEXHIYHUX MEPEIIKOJ] y TOPTiBJIi Ta B
rapMoHi3aIlii TEXHIYHUX BHMOT.

B pamkax miei mporpamu aiii Komicis Bucynyma
HIIIaTUBY I[0/I0 3aMPOBAKEHHS ITEBHOTO
MepeTiKy rapMOHI30BaHUX TEXHIYHUX HOPM JIJIst
MPOEKTYBaHHS OyAIBENbHUX CIOPY[, KOTPI Ha
nepiii craaii moBUHHI OyJu 3aCTOCOBYBATHCH
B SIKOCTi QJIbTEPHATHBH HAI[IOHAJTBHUM HOpPMaM,
10 JiFOTh B KpaiHax-ujeHax i, BPEIITi-PeIlT,
3aMIHUTH iX.

Ha npots3i m’stHaasaty poki Komicis, 3a
JOTIOMOTOF0 BUKOHABYOTO KOMITETY 13
MIpeJICTaBHUKIB KpaiH-4JIeHIB, 3/liiCHIOBaIa
PO3poOKy mporpamu €BpOKOIB, Pe3yabTaTOM
YOro CTajo Mepliie MOKOIIHHI €BPONEHChKUX
HOpM y 1980-x poxkax.

B 1989 poui Kowmicis i kpainu-unenn EU Tta
EFTA (€Bpomelicbkoi Acomiamii  BinpHOT
Toprisni) Ha ocHoBi yroaul mix Kowmiciero Ta

Yuunwuii Bix 01.07.2013

Background of the Eurocode programme

In 1975, the Commission of the European
Community 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 alternative
to the national rules in force in the Member 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 1980s.

In 1989, the Commission and the Member States of
the EU and EFTA decided, on the basis of an
agreement® between the Commission and CEN, to

8



CEN Bupimmmm Hagatu CEN cepito MaHaatiB
Ha MiATOTOBKY Ta myOmikamito €BpOKOIB 3
MeTOI0 3a0e3meyeHHs My MaiOyTHbOMY
crarycy €Bponeiicbkux crapaaptie (EN). Lle
baxTHuHO MO€HAIIO €Bpokoau 13
noyioxkeHHsiMA  Beix  [lupexktuB Pamm  i/abo
pileHb Kowmicti, 110 CTOCYIOThCS
€Bponeicbkux CTaH/AapTIB (Hanpukan
HupextnBa  Pamm 89/106/EEC 10710
oyniBenpHuX BHpoOiB — CPD — 1 [upextuBu
Pamu 93/37/EEC, 92/50/EEC Tta 89/440/EEC
OJ0 TPOMAJCHKMX CHOPYA 1 TOCIyr Ta
exBiBasieHT [JlupektrBu EFTA 3amouarkyBanm
MparHeHHs [0 CTaHOBJICHHS BHYTPIIIHHOTO
PHUHKY.

[Iporpama OyniBenbHUX E€BPOKOAIB BKIIOUYAE

HACTYIIHI CTaHJApPTH, SKi, SK MPaBUIO,
CKJIa/Ial0ThCs 3 IEKUIbKOX YaCTHH:

EN 1990 €BpOKOI: OcHoBH
MIPOEKTYBaHHS CHOPY/T

EN 1991 €ppokoa 1:  /lii Ha ciopyau
EN 1992 €Bpokon 2:  IlpoekTyBaHHA
3a11300€TOHHUX KOHCTPYKIIIH

EN 1993 €Bpokon 3:  [IpoekryBaHHS
CTaJIbHUX KOHCTPYKLIH

EN 1994 €Bpokon 4: IlpoexTyBaHHs
KOMOIHOBAaHHX CTaIeO0ETOHHUX KOHCTPYKITIHA
EN 1995 €Bpokon 5:  IIpoexkTyBaHHs
JIEpEB’ STHUX KOHCTPYKIIIH

EN 1996 €Bpokon 6:  IIpoexkTyBaHHs
KaM’STHUX KOHCTPYKIIIH

EN 1997 €Bpokon 7: I'eoTexHIUHE
MIPOEKTYBaHHS

EN 1998 €Bpokon 8:  IIpoekTyBaHHs
CEHUCMOCTIMKUX CIIOPY/T

EN 1999 €Bpokon 9:  IlpoekTyBaHHs
AITFOMIH1€EBUX KOHCTPYKITIH

Crangapramu €BpoKO/IiB BHU3HAETHCS
BIIIOBIIAJIBHICTH PETYIIOI0YUX OprasiB
KOXHOI KpaiHu-4JieHa 1 TapaHTyeTbCAd IXHE

NpaBO BH3HAYATH TIOKa3HUKH IIOB’s3aHI 3
NUTAaHHAMH  PEryJaloBaHHSA  Oe3leku  Ha
HaI[lOHAIBHOMY PiBHI, KOTpP1 3aJIUIIATUMYThCS
PI3HUMH B 3aJIS)KHOCTI BiJ KpaiHu

1 VYroma mixk Komicieto €Bponeiiceknx CHiTBHOT i
€sporneiicbkkum Komitetom Cranmapruzarii (CEN)
o0 podotu Hax €BPOKOIAMH CTOCOBHO
TIPOEKTYBAHHS OY/IiBENb 1 IMBUIBHUX CHOPY.
(BC/CEN/03/89).

transfer the preparation and the publication of the
Eurocodes to CEN through a series of Mandates, in
order to provide them with a future status of
European Standard (EN). This links de facto the
Eurocodes with the provisions of all the Council's
Directives and/or Commission's Decisions dealing
with European standards (e.g. the Council Directive
89/106/EEC on construction products - CPD - and
Council Directives 93/37/EEC, 92/50/EEC and
89/440/EEC on 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 Eurocode: Basis of  Structural

1990:2002 Design

EN1991 Eurocode Actions on structures
1:

EN 1992 Eurocode Design of concrete
2: structures

EN 1993 Eurocode Design of steel
3: structures

EN 1994 Eurocode Design of composite
4: steel and  concrete

structures

EN 1995 Eurocode Design of  timber
5: structures

EN 1996 Eurocode Design of masonry
6: structures

EN 1997 Eurocode Geotechnical design
7

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium
structures

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.

1 Agreement between the Commission of the European
Communities and the European Committee  for
Standardisation ~ (CEN) concerning the work on
EUROCODES for the design of building and civil
engineering works (BC/CEN/03/89).



Crartyc Ta cdepa 3actocyBanHss €EBpokoaiB

Kpainu-unentu EU Ta EFTA BusnHawots, 10
€BpOKOJM CIYIyIOTh 0a30BUMH JIOKYMEHTaMH 3
HACTYITHOK METOI0:

- 5K 3aci0 3a0e3rneueHHs BiAMOBIAHOCTI OyniBenb
Ta IMBUIBHUX CHOPYJ OCHOBHHUM BHMOI'aM
HupektuBn Pamqu  89/106/EEC, ocobnuBo
ocHOBHIH BMMO031 Nel — Mexaniynmii omip Ta
CTIKICTh — Ta OCHOBHIH BHMO31I No2 —
IToxexna Oe3mexa ;

- SIK OCHOBa sl BU3HAYCHHS KOHTPAKTIB IS
OyZiBeIbHUX CIOPYJl Ta IOB’S3aHUX 3 HHUMHU
TH)KUHIPUHTOBHX MTOCHYT ;

- AK OCHOBa I PO3POOKHM TrapMOHI30BaHMX
TEXHIYHUX YMOB JiIsl OYAiBEIbHHUX BHPOOIB
(ENs ta ETAs).

€BpOKO/IH, OCKUILKH BOHH caMi 1Mo co0i CTOCYIOThCS
OymiBeNbHUX CHopy 1, MaloTh IpSIMHA
B3a€MO3B’ 130K 3 TIyMAYHHMH TOKYMEHTAMH HA fIKi
€ nocwitands B Crarti 12 CPD, xo4a iX CyTHICTh €
BIIMIHHOIO BiJl TapMOHI30BaHHUX CTaHAAPTIB Ha
BupoOu°. TOMy TEXHIUHi aCMeKTH, SKi BHHUKAIOTH
MpH  3acTOCYyBaHHI  €BpPOKOIIB  MOTPeOYIOTh
aIEeKBATHOTO PO3TIANY TexXHIYHUMHU KOMITETaMH
CEN 1i/abo PoGounmmu rpynamu EOTA, 1mio
MPAIIOIOTh HAJ| CTAHJApPTaMH Ha BUPOOH, 3 TOUYKH
30py JOCSATHEHHS TIIOBHOI  CYMICHOCTI  ITUX
TEXHIYHUX YMOB 3 €BPOKOIaMH.

2 Bianosimto 10 Cr.3.3 CPD OCHOBHi BHUMOTH (ERs)
NMOBUHHI OyTM HagaHi B KOHKpeTHiH ¢opmi y
TIyMauyHUX JOKYMEHTaX Ui CTBOPEHHS HEOOXiTHHX
B3a€EMO3B’SI3KIB MIXK OCHOBHMMH BHMOTaMHM  Ta
MaHzatamu Ha rapmonizaiito ENs i ETAGSs/ETAs ;

3 Bimnosizno mo Cr.12 CPD TIyMa4Hi JTOKYMEHTH
TIOBHMHHI:

a) HaJaBaTH KOHKPETHY (HOpPMY OCHOBHHM BHMOTaM
TapPMOHI3YIOUH TEPMIHOJOTiI0, TEXHIYHI OCHOBHU Ta
3a3HayaTH Kjacw abo piBHI I KOXKHOI BIMOTH i€
HEOOXIIHO ;

b) BKazyBaTH MeETOOM KOpeNsmii X KiaciB abo
PiBHIB BHMOT i3 TEXHIYHIMH YMOBaMH, HATIPHKIAL
METOAM PO3PAXYHKIB 1 MepeBipKH, TEXHIYHI IpaBIIIa
JUTS PO3POOKH MIPOEKTIB TOIIIO;

C) CIYr'yBaTH B SIKOCTI JpKepena sl 3alpOBaKCHHS
TAPMOHI30BAaHMX  CTAHOAPTIB 1  HOPM  JUIA
€BpOIEHCHKUX TEXHIYHUX YXBAaJICHb.

€Bpokonu GaKTHIHO BiIIrparoTh CX0XKY poib y chepi ER
1 i gactkoBo ER 2

Status and field of application of Eurocodes

The Member States of the EU and EFTA recognise
that Eurocodes serve as reference documents 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 Nel -Mechanical
resistance and stability - and Essential Requirement
Ne2 - Safety in case of fire ;

- as a basis for specifying contracts for construction
works and related engineering services ;

- as a framework for drawing up harmonised
technical specifications for construction products
(ENs and ETAS)

The Eurocodes, as far as they concern the
construction works themselves, have a direct
relationship with the Interpretative Documents?
referred to in Article 12 of the CPD, although they
are of a different nature from harmonised 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
standards with a view to achieving full
compatibility of these technical specifications with
the Eurocodes.

2 According to Art. 3.3 of the CPD, the essential requirements
(ERs) shall be given concrete form in interpretative
documents for the creation of the necessary links between the
essential requirements and the mandates for harmonised ENs
and ETAGS/ETAS.

3 According to Art. 12 of the CPD the interpretative

documents shall:

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 ;

indicate methods of correlating these classes or levels of
requirement with the technical specifications, e.g. methods of
calculation and of proof, technical rules for project design,
etc. ;

serve as a reference for the establishment of harmonised
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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Crangaptu  €BpokoniB 3a0e3MeuyroTh 3arajbHi
HOPMH OyliBeNbHOTO  TPOEKTYBaHHS IS
MOBCSAKICHHOI'O0 3aCTOCYBaHHS NpPH MPOEKTYBaHHI
CHOpYyH SIK y LIOMY, TaK i OKpEMHX CKJIAJOBHX
BUpOOIB, SIK  TpaauliifiHOro THIy Tak 1
BJIOCKOHAJIEHNX. Y BHIIQJKaX He3BHYAWHOI (HopMHU
cropyl a0 yMOB MPOEKTYBaHHS, 10 KOHKPETHO HE
OXOILIIOIOTECA, €  HEOOXIAHUM  TOJAaTKOBHIA
EKCIIEPTHUH PO3TIISA]] MPOCKTYBAIbHUKAMH.

HamioHanbHi cTaHaapTH, 10 BOPOBAIKYIOTH
€Bpoxonn
HarioHaneHi cTaHIapTH, B SKAX 3alPOBAHKECHO
€BpokoaM, OynyTh BKIOYATH TOBHHH TEKCT
BiJMOBiIHOTO0 €BpOKOY (BKIIOYHO 3 TOJaTKAMHU) y
Burisigi - onyonikoBaHoMy CEN, skomy Moxke
nepeayBaTd HalllOHAJbHA THTYJIbHA CTOPIHKA Ta
HaIllOHaJIbHA TIEPeMOBa, a MICIS MOXE CIiTyBaTH
HaI[IOHAILHUH JTOTATOK.

HamionansHui IOIATOK MOXeE BMIIIIyBaTH
iHpOpMAIil0 TUIBKH IOJO THUX TapaMerpiB, SKi
3aJIMIIEH] BIIKPUTUMH B €Bpokomi I
HAI[IOHAJIbHOrO BUOOpY, Tak 3BaHi HamioHanbHO
BH3HAYEHI rapamerpH, AKI MTOBHHHI
3aCTOCOBYBATHCh ISl MPOEKTyBaHHS OyaiBenb Ta
MUBUTBHUX CHOpPYZ, MO OyAyTb 3BOJUTHCH Y
KOHKpETHIH KpaiHi, TOOTO:
- BEJIMYMHH 1/a00 KJIacu MIOA0 AKHUX Yy €BpOKoIi
HaJaHO aJIbTCPHATUBH,

- BCNIMYMHH, SKi TIOBHHHI 3aCTOCOBYBATHUCH, 1
OJI0 SIKUX Y €BPOKO1 HaTaHO TUTBKH CUMBOJI,

- KOHKpETHI HaHi momo Kpainu (reorpadidHi,
KJIIMaTHYHI, 1 T.I1.), HAIIPUKJIAl KapTa CHITOBOT'O
MOKPOBY,

- METOAWKH, MI0 MOBHHHI 3aCTOCOBYBAaTHCH, 1
00 AKUX y €BPOKOMAI HAaJaHO aJbTEPHATHUBHI

METO/IUKH.

- pimeHHS MIOAO 3aCTOCYBaHHS iH()OPMATHUBHHIX
JIOJATKIB,

- MOCWJaHHA Ha JDKepela  HecymepewsuBOi
JMOJATKOBOI  iHdopMarii, 1o JonoMarae

KOpPHUCTYBaueBi 3aCTOCOBYBAaTH €BPOKOI.

3B’s3KHU MIK €Bpoxogamu Ta
rapMoHizopaHumMu TexHidHumMu ymoBamu (ENS
and ETAS) nis Bupo6is

Icaye HEeOoOXiqHICTH Y3TrOPKEHOCTI MIDK
rapMOHI30BaHMMHU  TEXHIYHHUMH  yMOBaMH  Ha
OyziBenbHI BUPOOHM 1 TEXHIYHUMH HOPMAaMH IS
ciopyn’. Bimbmr Toro, Bcs iHpopMmamis, 1m0
cynpoogute CE  mapkyBaHHs  OyaiBenbHHX
BHUPOOIB [1¢ € MOcWiIaHHA Ha €BPOKOAM, MOBHHHA
OJJHO3HAYHO BKA3yBATH SIKi HAI[lOHAJLHO BU3HAYEHI
napamerpu OyJin BpaxoBaHi.

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

National Standards implementing Eurocodes

The National Standards implementing Eurocodes
will comprise the full text of the Eurocode
(including 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 Nationally
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;

- decisions on the application of informative
annexes;
- references to non-contradictory complementary
information to assist the wuser to apply the
Eurocode.

Links between Eurocodes and harmonised
technical specifications (ENs and ETAs) for
products

There is a need for consistency between the
harmonised technical specifications for
construction products and the technical rules for
works* Furthermore, all the information
accompanying the CE Marking of the construction
products which refer to Eurocodes shall clearly
mention which Nationally Determined Parameters
have been taken into account.
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JoxarkoBa indopmanis crocobHo EN
1995-1-1

EN 1995-1-1 onmcye OcHOBHI mpaBuia i BUMOTH
moao Oe3neku, eKCIlyaTauidHOi NPUAATHOCTI Ta
JIOBIOBIYHOCTI  JIePEB'SHUX KOHCTPYKUiHA. BoHu
0a3yloTbCcsi Ha KOHUEMNLIi TPaHUYHOIO CTaHy B
MOETHAHHI 3 METOJIOM KOE(IIliEHTIB HAIIHHOCTI.

Jis TpOeKTyBaHHS HOBUX CIOPYZA IepeadadeHo
oesnocepenne 3actocyBanHs EN 1995-1-1 cminbHO
3 EN 1990:2002 1 BigmoBigHMUMU 4dacTHHaMH EN
1991.

UucoBi 3HauYeHHS KoOeQIliEHTIB HaAIAHOCTI Ta
THIIUX TapamMeTpiB HaAIHHOCTI PEeKOMEHIYIOThCS B
SKOCTI 0a30BMX BEJIMYMH, SKi 3a0€3Me4yloTh
NpUAHATHUN piBeHb HajilHOCTi. BoHu Oynm
Ha3HaYeH1 BUXOJSYM 3 YMOBH, IIIO 3aCTOCOBYETHCS
BIJMIOBIIHUH piBeHb BHUKOHAHHS Ta YIPABIIHHSA
skictio. Ilpu 3actocyBanni EN 1995-1-1 y skocri
0a30BOro  JOKyMeHTa  IHIIMMH TeXHIYHUMH
komiteramu/CEN moBHHHI NMpUMaTHCh Taki cami
BEJINYHMHU.

Hauionanbui 1omgarku 10 EN 1995-1-1

et t cramapT Haga€ andbTEPHATHBHI METOIHKH,
BEJIMUMHU 1 PEKOMEHJAIl 3 HPUMITKAMHU, B SIKUX
BUIIAAKAX  MOKJIMBUI BHOIp HaIlOHAJIBHUX
ajgpTepHAaTHB. TakuM  YHHOM,  HaIlOHATHHUH
cTaHmaprt, mo 3anpoBamkye EN 1995-1-1, moBuneH
MaTH HaIllOHAJILHUM JOJAaTOK, IO MICTUTh BCl
HaIliOHATBHO BH3HAYCHI rmapaMeTpu
(XapaKTepuCTHKH), SKi BHUKOPUCTOBYIOTHCS  JUIS
MIPOCKTYBaHHS OyIiBEIh Ta MHUBUIBHUX CIIOPY, IIIO
OyayTh 3BEeH1 y BIMOBIAHINA KpaiHi.

HamionanpHa anmpTepHAaTHBaA IO3BONISIETHCT B EN
1995-1-1 4epe3 HACTYIHI CTATTI:

- 2.3.1.2(1)P BceranoBnenns
HaBaHTKEHb TUTS KJIaciB TPHUBAJIOCTI
HABaHTa)KCHHSI,

- 23.1.3(H)P [Ipu3navenHs crnopya 3a
SKCIUTyaTaIlIHHUMH KIIaCaMH;

- 24.1(1H)P Koedimieatn  HamidHOCTI

JUTS BIIACTHBOCTEW MaTepiaiB,

- 6.4.3(8) JIBoCcKaTHi, KPHBOJIHIWHI i
BHITYKJI1 OaJK;

- 71.2(2) I'pannyni BEIMYMHN
MIPOTHHIB;

- 7.3.3(2) I'pannuni BEIMYNHH
BiOparriif;

- 8.3.1.2(4) 3'ennanHs «Opyc-Opyc» Ha

uBsxax: [IpaBuia po3ramryBaHHs LBAXIB;

- 8.3.1.2(7) 3'ennanHs «Opyc-Opyc» Ha
nBsixax: EJeMeHTH 4yTinBi 10 PO3KOIIOBAHHS,

- 9.24.1(7) Meronu MIPOEKTYBAHHS
niadparm CTiHOK;

- 9.25.3(1) [epexinni KoeQillieHTH

Additional information specific to EN 1995-1-1

EN 1995 describes the Principles and requirements
for safety, serviceability and durability of timber
structures. It is based on the limit state concept used
in conjunction with a partial factor method.

For the design of new structures, EN 1995 is
intended to be used, for direct application, together
with EN 1990:2002 and relevant Parts of EN 1991.

Numerical values for partial factors and other
reliability parameters are recommended as basic
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 1995-1-1 is used as
a base document by other CEN/TCs the same
values need to be taken.

National annex for EN 1995-1-1

This standard gives alternative procedures, values
and recommendations with notes indicating where
national choices may have to be made. Therefore
the National Standard implementing EN 1995-1-1
should have a National annex containing all
Nationally Determined Parameters to be used for
the design of buildings and civil engineering works
to be constructed in the relevant country.

National choice is allowed in EN 1995-1-1 through
clauses:

2.3.1.2(2)P Assignment of loads to load-
duration classes;

2.3.1.3(2)P Assignment of structures to
service classes;

241 (1 )P Partial factors for material
properties;

6.4.3(8) Double tapered, curved and

pitched cambered beams;

7.2(2) Limiting values for deflections;
7.3.3(2) Limiting values for vibrations;
8.3.1.2(4) Nailed timber-to-timber

connections: Rules for nails in end grain;
8.3.1.2(7) Nailed timber-to-timber
connections: Species sensitive to splitting;

9.24.1 (7) Design method for wall
diaphragms;
9.2.5.3(1) Bracing modification factors for

beam or truss systems;
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B’s13ei 1u1s cucteM 0aiok abo depm;

- 10.9.2(3) 3BefeHHS bepm 3
nepOopOBaHUMH TIOCKUMHU
MeTajJeBUMHU 3'€THAHHIMHU:
MakcuMaibHUN BUTHH;

10.9.2(4) 3BeneHHs GepM 3 TephOopOBaHUMU

TUIOCKUMU MeETaJIeBUMH 3'€ THAHHSIMH:

MakcuManbHe BIOXUIEHHS

10.9.2(3) Erection of trusses with punched
metal plate fasteners: Maximum bow;

10.9.2(4) Erection of trusses with punched
metal plate fasteners: Maximum deviatio

4 Iup. C1.3.3 i Cr..12 CPD a takox 4.2,4.3.1,43.215.2
ID 1, Tnymauynnii nokyment Nel «MexaHiuHuMiA omip Ta
CTIHKICTB»

. % see Art.3.3 and Art. 12 of the CPD, as well as clauses 4.2,
4.3.1,4.3.2and 5.2 of ID 1.
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PO31JI 1 3AT'AJIBHI TOJIOKEHHS
1.1 Tamy3sb
1.1.1 T'any3s 3acTocyBanns EN 1995

()P EN 1995-1-1 3acTocOByeTbCS  JUIS
NpoekTyBaHHS OyniBenb 1 coopyn 13
nepeBuHU (IUTBHOT JIepeBHHH, O0OPOOIICHOI,
wiockoi ¢opmMu abo y BUAL CTIHOK,
JOIIATOKIJICEH] BUPOOH, HA OCHOBI JICPEBUHU,
Harp., (banepoBani nuIoMaTepiaim),
JIEPEeBUHHMX TUIUT, 3 €THAHUX MDK COOOI0 3a
JIOTIOMOTOK0  KJIeeM  ab0  MEXaHIYHUMU
3’€IHYBATbHUMU €JIEeMEHTaMH. Bin
BIIIIOBIA€ OCHOBHHUM  IIOJIOKEHHSAIM 1
BUMOTaM I0/I0 O€3IMEeKH 1 eKCIUTyaTaliiiHo1
MIPUIATHOCTI cropya, OCHOBaM
MIPOEKTYBAaHHS 1 TMEpEeBIPKM HAJaHUM Yy
EN 1990 — OcHOBH TTPOEKTYBaHHSI CIIOPY/I.

(2)P EN 1995 po3risaaoThCsi BUMOTH TUTBKA
CTOCOBHO  MIIIHOCTI,  MPUIATHOCTI 1O
eKcIUTyaTarli, JOBTOBIYHOCTI 1 TOXKEXHOI
Oe3neku JiepeB'sTHUX KOHCTPYKIiN. [Hmmi
BUMOTH, HampuKiIag MmoA0 Temio abo
3BYKOI30JIs111i, HE PO3TISAIAIOTHCS.

(3) EN 1995 npusHaucHuii I 3aCTOCYBAHHS Y
MO€IHAHHI 3:

EN 1990:2002€Bpoxoq;
MPOEKTYBaHHS CIIOPY
EN 1991 Jlii Ha ciopyau

OcHoBH

EN’s, st OyAiBeNTbHUX BUPOOIB 110
BIJTHOCATBCS  JIO  JCPEB'STHUX
KOHCTPYKITIH

EN 1998 IIpoektyBaHHS  CEHCMOCTIHKHX

CHOpY[

(4) EN 1995 cknamaerhes i3 IEKIIbKOX YaCTHH:

EN 1995-1 OcHOBHI I10J10KEHHS
EN 1995-2 Moctu

(5) EN 1995-1 OCHOBHI  TIOJIOYKCHHS
BKJIFOYAIOTh'
EN 1995-1-1 3aranpHi IMOJOMXKEHHS —
HOPMH 1 IIpaBuiia AJsl OyAiBelnb
EN 1995-1-2 OcHOBHI NpaBMIIa —

[ToxexuHa Oe3neka

(6) EN 1995-2 nocunaethcst Ha 3araibHi HOPMU
EN 1995-1-1. IlomoxeHHsS EN 1995-2
JNOMOBHIOIOTH moJIoKeHHst EN 1995-1.

Section 1 General

1.1 Scope
1.1.1 Scope of EN 1995

(1) P EN 1995 applies to the design of buildings
and civil engineering works in timber (solid
timber, sawn, planed or in pole form, glued
laminated timber or wood-based structural
products, e.g. LVL) or wood-based panels jointed
together with adhesives or mechanical fasteners.
It complies with the principles and requirements
for the safety and serviceability of structures and
the basis of design and verification given in

EN 1990:2002.

(2P EN 1995 is only concerned with
requirements  for  mechanical  resistance,
serviceability, durability and fire resistance of
timber structures. Other requirements, e.g
concerning thermal or sound insulation, are not
considered.

(3) EN 1995 is intended to be used in conjunction
with:
EN 1990:2002 Eurocode - Basis of design

EN 1991 "Actions on structures™
EN's for construction products relevant to timber
structures

EN 1998 "Design of structures for earthquake
resistance”, when timber structures are built in
seismic regions

(4) EN 1995 is subdivided into various parts:

EN 1995-1 General

EN 1995-2 Bridges

(5) EN 1995-1 "General" comprises:
EN 1995-1-1 General - Common rules and rules
for buildings

EN 1995-1-2
Design

General rules - Structural Fire

(6) EN 1995-2 refers to the common rules in EN
1995-1-1. The clauses in EN 1995-2 supplement
the clauses in EN 1995-1.
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1.1.2 T'any3s 3acTtocyBannsa EN 1995-1-1

(1) Y EN 1995-1-1 naBeneHo 3araiabHi HOpMHU
JUISl TIPOSKTYBAHHS ICPEB'STHUX KOHCTPYKILiH Ta
KOHKpPETHI MpaBuiia Jjsi Oy/IiBeb.

(2) Y EN 1995-1-1 po3risigaioTbesi HaCTYIHI
MUTAHHA:

Posznur 1: 3araibHi OJIOKEHHS

Po3nin 2: OcHOBM MPOEKTYBaHHS

Po3nin 3: BractuBocti marepiaiis

Po3ain 4: JIoBroBi4HICTh

Po3znin 5: OcHOBM po3paxyHKy KOHCTPYKIIII
Pozain 6: 'panuyHi cTanu 3a MIHICTIO 1
CTIMKICTIO

Pozain 7: I'pannyHi cTanu 3a TPUAATHICTIO J10
eKcIuTyaTarii

Posnin 8: 3'eqHaHHs Ha METaJIEBUX €JIEMEHTAX

Poznin 9: EnemenTH 1 KOHCTPYKIIi

Po3ain 10: KorcTpyroBaHHS Ta KOHTPOJIh

(3)P EN 1995-1-1 He po3MOBCIOJIKYETHCS Ha
MPOEKTYBaHHS KOHCTPYKIIH, M0 3a3HAIOTh
JOBrOTPHUBAITY Jit0 Temmneparypu Buie 60°C.

1.2 HopmaTuBHi MOCHJIAHHS

(1) Ieit €ppomelicbkuii craHgapT 00’€IHYE
N4l JpKepena, TepMIH Mii SKUX CIUIMB, TaK 1
JIIOYi, 1 IIOJIOKEHHS 3 IHIIMX BHUJIaHb. Lli
HOPMaTHUBHI JpKepena po3MilieHi y
BUIMOBIIHUX  MICIIX TEKCTy a BHUIaHHS
nepepaxoBaHi HWk4e. [ mKxepen, TepMiH il
SIKUX CKIHUMBCS, HACTYITHI JIOIIOBHEHHS JI0 HUX,
abo meperyigHyTi Oynb-siKi 13 TakuX BHJIAHb,
BUKOPUCTOBYIOTHCS LM €BpONEHCHKUM
CTaHIAPTOM TUIBKH TOJi, KOJIM BKJIIOYCHI B
HBOIO IIUISXOM  JIONOBHEHHA a00  HOBOI
penakiii. 3 [iIOYMX JPKEpeNl 3aCTOCOBYETHCS
OCTaHHS PEAAKIIiS BUJAHHS Ha SIKE € MOCHUIaHHS
(BKIJIFOYHO 3 JIOMOBHEHHSIMH ).

Crannaptu [SO:

ISO 2081:1986 Meranesi MTOKPUTTSL.

lanpBaHi30BaHI LIMHKOBI

NOKPHUTTS  4YaBYHy Ta
cramni
1ISO 2631-2:1989 Orrigka BILUIUBY Ha

1.1.2 Scope of EN 1995-1-1

(1) EN 1995-1-1 gives general design rules for
timber structures together with specific design
rules for buildings.

(2) The following subjects are dealt with in EN
1995-1-1:

Section 1: General

Section 2: Basis of design

Section 3: Material properties
Section 4: Durability
Section 5: Basis of structural analysis
Section 6: Ultimate limit states
Section 7: Serviceability limit states

Connections with metal
fasteners

Section 8:

Section 9: Components and assemblies

Section
10:

Structural detailing and
control.

(3)P EN 1995-1-1 does not cover the design of
structures subject to prolonged exposure to
temperatures over 60°C.

1.2

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

Normative references

ISO standards:

ISO 2081:1986 Metallic coatings.
Electroplated coatings of zinc on iron or steel

ISO 2631-2:1989  Evaluation of human
exposure to whole-body vibration. Part 2:

15



JIOAMHY BiOpalliii BChOTO
TiNa. Yactuna 2:
[MocTiiftHi 1 BUKIMKaHI
iMmynbcom  BiOparii B
oymiBmsx (Big 1 mo 80
I'r)

€BpOIEHChKI CTaHIAPTH:

EN 300:1997 Oriented Strand Board (OSB) —
Busnavuenns kmacudikarmist i
TEXHIYHI YMOBH

EN 301:1992 Kneroui pedoBunH, ¢eHOMBHI

Ta aMIHOIIJIACTHYHI IS
HECYUYUX JiepeB’ THUX
KOHCTPYKIIiH ; kiacugikamis i
TEXHIYHI BUMOTH o
XapaKTEPUCTUK

EN 312-4:1996 JepeBHO-CTPY)KKOBI IUTUTH -
Texuiuni ymoBu. Yactuna 4:
Bumorn g0 TUIMT Hecydux

KOHCTPYKIIIH y CyXHX YMOBax

EN 312-5:1997 JlepeBHO-CTPY)KKOB1 TUIHTH -
Texuiuni ymoBu. Yactmna 5:
Bumorn g0 TUIMT Hecydmx
KOHCTPYKITi# y BOJIOTHX

YMOBax

EN 312-6:1996 JlepeBHO-CTPY)KKOB1 IUIMTH -
Texniuni ymou. YactmHa 6:
Bumorn g0 TUIUT Hecydux
KOHCTPYKIIIH Ba)KKOT'O PEKUMY

po0OOTH y CYXHX yMOBax

EN 312-7:1997 JlepeBHO-CTPY)KKOB1 IUIMTH -
Texuiuni ymoBu. YactmnHa 7:
Bumorn nmo miomr Hecydmx
KOHCTPYKIIIF Ba)XKKOTO PEXUMY

poOOTH y BOJIIOTHX YMOBax

EN 335-1:1992 J10BroBiuHICTh JIEPEB'THUX
BUpPOOIB Ta BHPOOIB Ha OCHOBI
JepeBUHN — BU3HAYCHHS KITaciB
3a HeOe3MeKow Oi0NIOTiYHOro
YpaKEeHHSL. Hactuna 1:

3aranabH1 ITOJI0KEHHS

EN 335-2:1992 JloBroBiuHiCTH JlepeB’ THUX
BHpOOIB Ta BUPOOIB Ha OCHOBI
JepeBUHH — BuzHaueHHs KiaciB

3a HeOe3NeKor O010JI0rYHOro

YpasKE€HHSL. Yactuna 2:
3acrocyBaHHA A IUTBHOL
JIepEeBUHU

EN 335-3:1995 JIOBroBiUHICTE JIepeB'THUX

BHpOOIB Ta BUPOOIB Ha OCHOBI
nepeBuHH — BuzHaueHHs KiaciB
3a HeOe3MeKo 01010riYHOro

Continuous and shock-induced vibrations in
buildings (1 to 80 Hz)

European Standards:

EN 300:1997 Oriented Strand Board (OSB) -
Definition, classification and

specifications

EN 301:1992 Adhesives, phenolic and
aminoplastic for load-bearing timber structures;
classification and performance requirements

EN 312-4:1996 Particleboards -
Specifications. Part 4: Requirements for load-
bearing boards for use in dry conditions

EN 312-5:1997 Particleboards -
Specifications. Part 5: Requirements for load-
bearing boards for use in humid conditions

EN 312-6:1996 Particleboards -
Specifications. Part 6: Requirements for heavy
duty load-bearing boards for use in dry conditions

EN 312-7:1997 Particleboards -
Specifications. Part 7: Requirements for heavy
duty load-bearing boards for use in humid
conditions

EN 335-1:1992 Durability of wood and
wood-based products - definition of hazard
classes of biological attack. Part 1: General

EN 335-2:1992 Durability of wood and
wood-based products - definition of hazard
classes of biological attack. Part 2: Application to
solid wood

EN 335-3:1995 Durability of wood and
wood-based products - Definition of hazard
classes of biological attack. Part 3: Application to
wood-based panels
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EN 350-2:1994

EN 351-1:1995

EN 383:1993

EN 385:2001

EN 387:2001

EN 409:1993

EN 460:1994

EN 594:1995

ypaXeHHs. Yactuna 3:
3acTtocyBaHHS IS IUIAT Ha
OCHOBI IEPEBUHU

JlOBTOBiUHICTB JiepeB’ THUX
BHUPOOIB Ta BUPOOIB Ha OCHOBI
JepEBUHU - [Ipuponna
JIOBIr'OBIYHICTH LUIBHOI
JIEpEBUHU. Yactuna 2:
JoBigHuk 3 MIPUPOIHOL

JIOBFOBIYHOCTI 1 TNPHUAATHOCTI
JI0 0OpOOKM TIOpiJ JCPEBUHH,
110 3aCTOCOBYIOThCA y €Bpori

JIOBTOBIUHICTB JiepeB’ THUX
BUPOOIB Ta BUPOOIB Ha OCHOBI
nepesuan — LlinbHa aepeBuHa

00pobiieHa AHTHUCEIITUKAMHU.
Yactuna 1: Kunacudikamis
MIPOHHUKAIOYOT 31aTHOCTI

AHTHCEIITUKIB Ta JOBIOBIYHOCT1

Hdeper’sitHi  KOHCTpYKIi.  —
Meromu BHUIIPOOYBaHb.
BusHaueHHs BEITWYMH MII[HOCTI
Ha BUCMUKYBaHHS 1 OCHOBHU IS
3’€THAHb HATEJILHOTO THILY.

Hdeper’stHi  KOHCTpyKmii 13
3’ ¢ IHAaHHSIMU “B 3aMOK .
Bumoru bi (s} TEXHIYHUX

XapaKTepPUCTUK 1 MIiHIMaIbHI
BHMOT'H JIO BUTOTOBIICHHSI.

Kneena OararomapoBa
nepeBuHa —  TexHOMOridHi
BHMOT'H JI0 KPYIHOIITHPHOBUX
3’€IHaHb. Bumoru bi (o)
TEXHIYHUX XapaKTePUCTHK 1
MiHIMAJIBHI BUMOTH o
BHUT'OTOBJICHHSL.

HdepeB’ss HI KOHCTpYyKmil. —
Meroau BHITPOOYBaHb.

BusHadeHHST TOYKH TEKy4dOCTi
JUIA 3’ €THYBaJIbHUX €JIEMEHTIB
HarempHOro TUIY - LBsixu

JloBroBiuHiCTH JlepeB’ THUX
KOHCTPYKIIiH 1 BHUPOOIB Ha
ocHOBi jaepeBuHH — [lpupoxna

JIOBTOBIYHICTH HUTBHOL
nepeBuHH — JIOBITHUK  TIO
BUMOI'aM CTOCOBHO
JIOBCOBIYHOCT1 JIEpEBUHH,

3aJeKHO  BiA  KjaciB  3a
He0e3MEeKO0 ypaskeHHS

Hdeper’stHi  KOHCTpyKmii  —
Meromu BUITPOOYBaHb.
MirHicTh i KOPCTKICTh
CTiHOBHX naHenei 3
JEpeB’STHUMH ~ pamMaMu  IIpH

EN 350-2:1994 Durability of wood and
wood-based products - Natural durability of solid
wood. Part 2: Guide to natural durability and
treatability of selected wood species of
importance in Europe

EN 351-1:1995 Durability of wood and
wood-based products - Preservative treated solid
wood. Part 1: Classification of preservative
penetration and retention

EN 383:1993 Timber structures - Test methods.
Determination of embedding strength
and foundation values for dowel type fasteners

EN 385:2001 Finger jointed structural timber.
Performance requirements and minimum
production requirements

EN 387:2001 Glued laminated timber -
Production requirements for large finger joints.
Performance requirements and minimum
production requirements

EN 409:1993 Timber structures - Test methods.
Determination of the yield moment of
dowel type fasteners — Nails

EN 460:1994 Durability of wood and wood-based
products - Natural durability of solid

wood - Guide of the durability requirements for
wood to be used in hazard classes

EN 594:1995 Timber structures - Test methods -
Racking strength and stiffness of
timber frame wall panels
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EN 622-2:1997

EN 622-3:1997

EN 622-4:1997

EN 622-5:1997

EN 636-1:1996

EN 636-2:1996

EN 636-3:1996

EN 912:1999

EN 1075: 1999

EN 1380:1999

EN 1381:1999

EN 1382:1999

EN 1383:1999

CKJIalyBaHHI

JepeBHO BOJIOKHUCTI IUIUTH
(ABIT)-  TexHiuHi  yMOBH.
Yactuna 2: Bumorum 1o
TBepaux JIBII

JepeBHO BOJOKHUCTI IUIUTH
(IBIT)-  TexHiuHi  yMOBH.
Yactuna 3: Bumorum mo JIBII
cepenHboi TBEPAOCTI

JlepeBHO BOJIOKHHUCTI IUTUTH
(ABIT)-  TexHiuHi  yMOBH.
Yactuna 4: Bumoru 10 M’SIKux
JBIT

JlepeBHO BOJIOKHUCTI IUIMTH
(ABIT)-  TexHiuHi  yMOBH.
Yacruna 5: Bumoru po JIBII
cyxoro BurorosieHHs (MDF)

Qdanepa — TexHiyHI yMOBH.
Yacruna 1: Bumoru g0 danepu
MPHU3HAYCHOI ISl CYXHX YMOB
eKCInTyaTarii

®danepa — TexHiYHI yMOBH.
Yactuna 2: Bumorn no danepu
MPU3HAYEHOI AN BOJOTHX
YMOB eKCILTyaTarii

®anepa — TexHIUHI YMOBH.
Yacrtuna 3: Bumoru no danepu
MIPU3HAYCHOI I 3OBHIMIHIX[
YMOB €KCIUTyaTaIlii

KpimubHi neraii TUIA
nepeBUHU — TexXHIYHI YMOBH Ha
3’€THAHHS JUISI IEPEBHHU

Hdeper’stHi  KOHCTpyKmii  —
Meroau BHITPOOYBaHb.
BumnpoGysanns 3’€HaHb
BHT'OTOBIIEHUX i3
3aCTOCYBaHHAM TMep(opoBaHUX

MCTAJICBUX ITJIACTHH

Hdeper’stHi  KOHCTpyKmii  —
Meroau BunpoOyBanb — Hecydi
3’€THaHHS Ha [BSXaX

Hdeper’stHi  KOHCTpyKmii  —
Meroau BunpoOyBanb — Hecydi
3’€IHaHHA Ha CK0oOax

Hdeper’stHi  KOHCTpyKmii  —
Meroau BUITPOOYBaHb -
Hecyua 3maTHICTH eneMeHTIB 3
€IHAHHS JIePEBUHU Ha

3BOPOTHC BUTATYBAHHA

Hdeper’stHi  KOHCTpyKmii  —
Meromu ~ BumpoOyBaHb — —
BucmukyBanHs €JIEMEHTIB
3’€IHAHHA JICPEBUHU LUISIXOM

EN 622-2:1997 Fibreboards - Specifications.
Part 2: Requirements for hardboards

EN 622-3:1997 Fibreboards - Specifications.
Part 3: Requirements for medium boards

EN 622-4:1997 Fibreboards - Specifications.
Part 4: Requirements for softboards

EN 622-5:1997 Fibreboards - Specifications.
Part 5: Requirements for dry process boards
(MDF)

EN 636-1:1996 Plywood - Specifications.
Part 1: Requirements for plywood for use in dry
conditions

EN 636-2:1996 Plywood - Specifications.
Part 2: Requirements for plywood for use in
humid conditions

EN 636-3:1996 Plywood - Specifications.
Part 3: Requirements for plywood for use in
exterior conditions

EN 912:1999 Timber fasteners - Specifications
for connectors for timber

EN 1075:1999 Timber structures - Test methods.
Testing of joints made with punched
metal plate fasteners

EN 1380:1999 Timber structures - Test methods -
Load bearing nailed joints

EN 1381:1999 Timber structures - Test methods -
Load bearing stapled joints

EN 1382:1999 Timber structures - Test methods -
Withdrawal capacity of timber fasteners

EN 1383:1999 Timber structures - Test methods -
Pull through testing of timber
Fasteners

18



EN 1990:2002

EN 1991-1-1:2002

EN 1991-1-3

EN 1991-1-4

EN 1991-1-5

EN 1991-1-6

EN 1991-1-7

EN 10147:2000

EN 13271:2001

EN 13986

EN 14080

EN 14081-1

EN 14250

BUIIPOOYBaHHS

€Bpokoxa - OcHoBHU

MIPOEKTYBaHH CIIOPY[

€spokon 1: Jii Ha cnopymu —
Yacruua 1-2: 3arampHi mil —
Ilutoma Bara, BIacHa Bara i
MPUKIIAJICHI HABAHTAKCHHS

€spokon 1: Jii Ha cnopyan —
Yactuna 1-3: 3arambHi mii —
CHIroBe HaBaHTAXKEHHS

€Bpokon 1: Jii Ha cnopymu —
Yactuna 1-4: 3arampHi mii —
BitpoBe HaBaHTa)KeHHs

€Bpokon 1: Jii Ha cnopymu —
Yactuna 1-5: 3arameni gii —
TemneparypHi aii

€spokon 1: Jlii Ha cnopyaun —
UYactuna 1-6: 3aranehi aii — Jlii
TIpH 3BEJICHHI

€spokon 1: Jlii Ha cnopymu —
Yactuna 1-7: 3arameni nmii —
Amapiiiai  mii Bim ymapy Ta
BHOYXY

lapsiuonysxeni OIIMHKOBaHI
MPOKATHI JIMCTOBI 1 CTPIYKOBI
cTai: Texuiuni YMOBH
MOCTaBKU

3’enmHyBadbHI  €IEMEHTH IS
nepeBuHu  —  HopmaTuBHa
Hecyda 3IaTHICTh 1 MOIYJb
KOB3aHHS IS 3’ €IHYBAJbHUX

BY3JiB

HepeBHi IUIATA JUTA
KOHCTpYKIii — BmacrtuBocri,
OIlIHKA BIJITOB1AHOCTI Ta
MapKyBaHHSI

Hdeper’stHi  KOHCTpyKmii  —
Kieena nepeBmna — TexHiuHi
BUMOTH

Hdeper’stHi  KOHCTpyKmii  —
CoptyBaHHs JEpEBUHU
MPSMOKYTHOTO  TIepepizy  3a
Mmigaictio —  Yactuna  1:

3arajabHl BUMOTH

Hdeper’stHi  KOHCTpyKmii  —
TexHomoriydi  BAMOTH  JUIA
bepm 3aBOICHKOrO
BUTOTOBJICHHS i3
3aCTOCYBaHHSAM  3’€IHAHb 3
nephOpOBaHUMH  METAJICBUMHU
IIACTUHAMU.

EN 1990:2002 Eurocode - Basis of structural
design

EN 1991-1-1:2002 Eurocode 1: Actions on
structures - Part 1-2: General actions-Densities,
self-weight and imposed loads

EN 1991-1-3 Eurocode 1: Actions on structures -
Part 1-3: General actions - Snow

Loads

EN 1991-1-4 Eurocode 1: Actions on structures -
Part 1-4: General actions - Wind

Loads

EN 1991-1-5 Eurocode 1: Actions on structures -
Part 1 -5: General actions - Thermal

Actions

EN 1991-1-6 Eurocode 1: Actions on structures -
Part 1-6: General actions - Actions

during execution

EN 1991-1-7 Eurocode 1: Actions on structures -
Part 1-7: General actions -

Accidental actions due to impact and explosions

EN 10147:2000 Specification for
continuously hot-dip zinc coated structural steel
sheet and strip - Technical delivery conditions

EN 13271:2001 Timber fasteners -
Characteristic load-carrying capacities and slip
moduli for connector joints

EN 13986 Wood-based panels for use in
construction - Characteristics, evaluation
of conformity and marking

EN 14080 Timber structures - Glued laminated
timber — Requirements

EN 14081-1 Timber structures - Strength graded
structural timber with rectangular
cross-section - Part 1, General requirements

EN 14250 Timber structures. Production
requirements for fabricated trusses using
punched metal plate fasteners
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EN 14279 danepoBaHi  mUIOMaTepiaIH
(LVL)- TexHonoriuni ymoBH,
BHU3HAYEHHS, Kiacugikamis 1

BUMOI'

EN 14358 Heper’sstHi  KOHCTpyKmii — —
3’enHyBaNbHI eJIEMEHTH i
BUPOOW Ha OCHOBI JEPEBUHH —
OOumncieHHs HOpMaTUBHOI 5-TH
NPOLEHTUILHOI ~ BETUYMHH 1
KpUTEpiiB  TpPUHOMKH Ui
3paska

EN 14374 KOHCTpYKIiiT  —
nujoMaTepianu

—TexHiuHi

Hepep’siHi
daneposaHi
JUIE  KOHCTPYKIIIH
BUMOTH

EN 14544 CopryBaHHs JIEPEBUHU
KpYTJIOro Tiepepi3y 3a Mil[HICTIO

- TexHi4H1 BUMOTH

EN 14545 KOHCTPYKITii

CIICMCHTHU -

Hepep’siHi
3’enHyBaIbHI
TexHiuHI BUMOTH

EN 14592 Hdeper’stHi  KOHCTpyKmii — —
Enementn KpITUICHHS -

TexHiuHI BUMOTH

EN 26891:1991 Heper’sHi KOHCTPYKIIi.
3’emHaHHA 13 3aCTOCYBaHHSIM
MEeXaHIIHIX €IIEMEHTIB
KPIiIJICHHS. OcHoBHI
MOJIOKEHHST ISl BH3HAYCHHS
XapaKTePUCTHK  MIITHOCTI 1
nehOpMaTHBHOCTI

EN 28970:1991 Heper’sHi KOHCTPYKIIi.
BunpoOyBanus 3’emHanp i3
3aCTOCYBaHHSM  MEXaHIYHHX
€IIEMEHTIB KPITUICHHS; TeXHIIH1
BAMOTHU o LIUTBHOCTI

nepesuau (ISO 8970:1989)

[Ipumitka: Bpaxosytoun, mo EN 14250, EN 14081-
1, EN 14080, EN 13986, EN 14374, EN
14358, EN 14544, EN 14545 i EN
14593 He 3aCTOCOBYIOTBCS Y SIKOCTI
€BpOIIEHChKUX ~ CTaHAApTiB, OLUIbIIE
iHpopmamii Moxe OyTH HagaHO ¥
HaI[IOHAJTFbHOMY JIOJATKy

1.3 IlpunyuieHHs

(1)P 3acTocoByKOTbCS OCHOBHI MPHITYIICHHS
EN 1990:2002.

(2) lomaTkoBi BUMOTH CTOCOBHO KOHCTPYIOBAaHHS i
KOHTPOITI0 HABOAATHCS Y po3zini 10.

1.4 BigmiHHOCTI Mi’K OCHOBHUMH I10JI0-
“KeHHSIMHM i IPaBWJIAMH 32CTOCYBAHHSA

(1)P 3actocoByroTbcst mpaBuia crarti 1.4

EN 14279 Laminated veneer lumber (LVL) -
Specifications, definitions,
classification and requirements

EN 14358 Timber structures - Fasteners and
wood-based products - Calculation of
characteristic 5-percentile value and acceptance
criteria for a sample

EN 14374 Timber structures - Structural
laminated veneer lumber — Requirements

EN 14544 Strength graded structural timber with
round cross-section — Requirements

EN 14545 Timber structures - Connectors -
Requirements

EN 14592 Timber structures - Fasteners -
Requirements

EN 26891:1991 Timber structures. Joints
made with mechanical fasteners. General
principles for the determination of strength and
deformation characteristics

EN 28970:1991 Timber structures. Testing of
joints made with mechanical fasteners;
requirements for wood density (1ISO 8970:1989)

NOTE: As long as EN 14250, EN 14081-1, EN
14080, EN 13986, EN 14374, EN 14358, EN
14544, EN 14545 and EN 14592 are not available
as European standards, more information may be
given in the National annex.

1.3 Assumptions

(1)P The general assumptions of EN 1990:2002
apply.

(2) Additional requirements for structural
detailing and control are given in section 10.

1.4 Distinction between Principles and

Application Rules
(1)P The rules in EN 1990:2002 clause 1.4 apply.
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EN 1990:2002.

1.5 Tepminu Ta BUSHAYCHHS

151

(1)P 3actocoByrorbest TepMmiHu Ta BH3HAUCHHS
crarTi 1.5 EN 1990:2002.

3arajbHi MOJOKEHHH

15.2 [lonaTkoBi TepMiHH Ta BUSHAYEHHSI,
BHKOPHCTAHI Yy IbOMY CTaHAAPTI

1521
HOpMaTI/IBHa BCJINYHUHA
Jus. EN 1990:2002 migmyskr 1.5.4.1

1522

Hareabne 3’eqnanns

3'e1HaHHS, BUKOHAHE 3 3aCTOCYBaHHSIM
HWIHAPUYHUX CTPWKHIB KPYTJIOrO Tepepizy, K
MPaBWJIO CTaJIbHMUX, 3 T'OJIOBKaMH abo 0e3, IILIbHO
MiirHAHI Y MOMepeTHb0 BUCBEPUICHI OTBOPH 1, SIKi
CIyXaTh JUIs Tiepefadi HaBaHTaXEHb, IO JIIOTh
MEPIISHTUKYIISIPHO OCi HAreNst

1.5.2.3 PiBHOBaKHA BOJIOTICTH

BwicT Bomoru, npu sIKOMy JiepeBUHA i HE BOUpaE i
HE Bi/IZJa€ BOJIOTY Y HAaBKOJIMIITHE CEPEIOBHUIIIE

1524

I'panuus rirpockonmivyHoOCTi 1epeBUHU

Bmict Bosoru, mpu SAKOMY IIOPH  JI€PEBHHA
MOBHICTIO HACHYEH] BOJIOT OO

1.5.25
LVL

danepoBaHi MUJIOMATEPiaan, BA3HAYAETHCS 3TITHO 3
EN 14279 i EN 14374

1.5.2.6

bararomapoBuii 1epeB’ssHUIl HACTHJI

[Tanens BUTOTOBIICHA 13 MPUIIATAIOYHX MTapaeTbHUX
1 TBepAMX MmapiB 3’€THAHUX LBSXAMH, IIypyIIaMH,
TorepeIHIiM HalpyKEeHHSIM ab0 CKIICEHUX

1.5.2.7

Bwmict Bosioru (BoJioricTn)

Maca BoaH y JiepeBUHI, BUpa)KeHA MPOITOPITIHO Bif
Macu abCOJIFOTHO CYXOi IepEeBHHU

1.5.2.8
IHonepeynuii po3rsar

Edexr, cnpuynHeHUH TOPU30OHTAIBHUMHU IiSIMH Y
IUIOIIMHI CTIHU

1.5 Terms and definitions
1.5.1 General

(1)P The terms and definitions of EN 1990:2002
clause 1.5 apply

1.5.2 Additional terms and definitions used in
this present standard

1.5.2.1

Characteristic value

Refer to EN 1990:2002 subclause 1.5.4.1.
1.5.2.2

Dowelled connection

Connection made with a circular cylindrical rod
usually of steel, with or without a head, fitting
tightly in prebored holes and used for transferring
loads perpendicular to the dowel axis.

1.5.2.3Equilibrium moisture content

The moisture content at which wood neither gains
nor loses moisture to the surrounding air

1524
Fibre saturation point

Moisture content at which the wood cells are
completely saturated.

1.5.25

LVL
Laminated veneer lumber, defined according to
EN 14279 and EN 14374

1.5.2.6

Laminated timber deck

A plate made of abutting parallel and solid
laminations connected together by nails or screws
or prestressing or gluing.

1.5.2.7

Moisture content

The mass of water in wood expressed as a
proportion of its oven-dry mass.

1.5.2.8

Racking
Effect caused by horizontal actions in the plane of
a wall.
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1.5.2.9

KopcrkicHa xapakTepuCcTHKA

XapakTepucThkKa, 1[I0  BHKOPHCTOBYETHCS Y
po3paxyHkax nedopmariii KOHCTPYKIIiH; Taki sK
MOIyJIb  TPYXKHOCTi, MOAYJb 3CYBY, MOXYJIb
KOB3aHHS

1.5.2.10

Moayb KOB3aHHS

XapaKTepucTuka, IO  BHUKOPUCTOBYETBCS Y
po3paxyHkax gedopmariiii MK TBOMa elleMEHTAMH
KOHCTPYKIIi1

1.6 Tepminu Ta Bu3Havenns y EN 1995-1-1
Y EN 1995-1-1

IIO3HAYCHHA

3aCTOCOBYIOTbCS ~ HACTYITHI

Jlamuncoki 6enuxi 6ykeu

A Tlioia nonepeyHoro mnepepizy

Aet Poboua moma 3araiabHOI TOBEPXHI KOHTAKTY
MDX 11ep(OpOBAHOI0 METAJIEBOIO 3’ €HYBAIHHOIO
HOIO TUTACTHHOIO 1 JIEPEBOM

As Ilnomma momepeyHOro mepepizy MoNHIIi

Anety I1morma HETTO TIOIMIEPEYHOTO TIEpePi3y
HepIeHIUKYIISIPHOTO 10 BOJIOKHA

Anety Iln0111a 3CyBY HETTO napasenabHO 10 BOJIOKHA
C  KopcTkicTh IpyXUHH

Eoos 1I’aTHBIICOTKOBA BETMYMHA MOTYIIS
MPYKHOCT1

Eq  PospaxyHKkoBa BeTHYHHA MOIYJISI IPYXHOCTI
Emean Cepenss BeMWImHA MOTYIISI IPYKHOCTI
Emeantin KiHIIEBa CepemHs BeMMImHA MOTYIIS
MPYKHOCT1

F Cuna

Faed PospaxynkoBa cuia, sika i€ Ha
nep¢hopoBaHy METaNEBY 3’ €AHYBAJIbHY IJIACTUHY Y
LEHTpi Baru poOOY0i TLIOIIi

Faming MiHiManbHa po3paxyHKOBa CHIIa, sIKa Ji€ Ha
nephopoBaHy METAJIEBY 3’ €IHYBaJIbHY IJIACTUHY Y
LEHTpi Baru poOOYO0i TUIOMTi

Faxed Po3paxyHKoBa ockoBa cuiia Ha 3’ €THYBaJIbHUH

CIICMCHT

1.5.2.9
Stiffness property

A property used in the calculation of the
deformation of the structure, such as modulus of
elasticity, shear modulus, slip modulus.

1.5.2.10

Slip modulus
A property used in the calculation of the
deformation between two members of a structure.

1.6 Symbols used in EN 1995-1-1

For the purpose of EN 1995-1-1, the following
symbols apply.

Latin upper case letters

A Cross-sectional area

Aer Effective area of the total contact surface between
a punched metal plate fastener

and the timber

As Cross-sectional area of flange

Anety Net cross-sectional area perpendicular to the
grain

Anety Net shear area parallel to the grain

C Spring stiffness

Eops Fifth percentile value of modulus of elasticity;

EqDesign value of modulus of elasticity;
Emean Mean value of modulus of elasticity

Emeansin Final mean value of modulus of elasticity

F Force
Faes Design force acting on a punched metal plate

fastener at the centroid of the effective area

Faming Minimum design force acting on a punched
metal plate fastener at the centroid of
the effective area

Faxea Design axial force on fastener
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Faxrd PO3paxyHKkoBa BeIMUMHA OCLOBOI HECYYOT
3IATHOCTI 3’ €JHYBAJIBHOTO €JIeMEHTa Ha BHC-
MUKYBaHHS

Faxrk XapakTeprcTHUHA BETUYNHA OCHOBOT HECYYOi
3IATHOCTI 3’ €JHYBAJIBHOTO €JIeMEHTa Ha BHC-
MUKYBaHHS

FcCtuckatoua cuna

F4Po3paxynkoBa cuna

Faser PO3paxyHKkoBa cuia mpu rpaHUYHOMY CTaHi 3a
MPUAATHICTIO JI0 eKCIUTyaTallil

Frrd Po3paxyHkoBa Hecy4a 31aTHICTb
3’€IHYBaJIbHOTO €IEMEHTa B CTIHOBIH Jiadparmi
Fi.ced Po3paxyHkoBa cTUCKaroua peakTHBHA CHIIA HA
Kparo CTIHHM, IO TPAIIOE HA 3CYB

Fited Po3paxyHkoBa po3Tsiryroua peakTHBHA CHJIa Ha
Kparo CTIHHM, 110 MPAIIOE HA 3CYB

Fiver,ed BepTukanbHe HaBaHTa)KEHHS Ha CTIHY
Fiv,rd PO3paxyHKkoBuii OITip MaHeNi  MOmepeyHoOMy
po3tsry (B 9.2.4.2) a6o crinu i (B 9.2.4.3)
FiaITonepeune HaBaHTaKEHHS

Fwm,ed Po3paxyrkoBe 3ycHiutst Biff po3paxyHKOBOTO
MOMEHTY

FiPo3rsaryroua cuiia

Fv.o,r« HopMaTrBHA Hecy4a 3MaTHICTE 3’ €JHAHHS
BJIOBJK BOJIOKHA

Fv,ed Po3paxyHkoBa morepevyna cujia Ha TUTOLTHHI
3CYBY 3 €IHYBAJIBHOTO €JIEMEHTa; TOPH30HTAIbHA
pPO3paxyHKOBa Jis Ha CTiIHOBY Aiadparmy

Fv,rd Po3paxyHkoBa Hecyda 31aTHICTb
3’€IHYBAJIBHOTO €JIEMEHTA Ha TUIONIUHI 3CYBY;
pO3paxyHKOBa Hecyda 37JaTHICTh Ha IMONepeIHui
po3Tar

Fvr« HopmaTiBHa Hecy4a 34aTHICT
3’€IHYBAJIPHOTO €JIEMEHTA Ha IUIOINHI 3CYBY
Fv.wed Po3paxyHkoBa nonepevna cuia, sika Jii€ Ha
CTIHKY

Fyxed Po3paxyHkoBa BeMYMHA CHUJIHM B HATIPSIMKY X

Fy.ed Po3paxyHkoBa Benu4uuHa CUIIM B HANIPSIMKY Y

Faxrda Design value of axial withdrawal capacity of the
fastener;

Faxrk Characteristic axial withdrawal capacity of the
fastener;

F. Compressive force
Fq4 Design force
Faser Design force at the serviceability limit state

F+ra Design load-carrying capacity per fastener in wall
diaphragm

Fi.c.ea Design compressive reaction force at end of
shear wall

Fi.eq Design tensile reaction force at end of shear wall

Fivertea Vertical load on wall

Fi.v,ra Design racking resistance of panel i (in
9.2.4.2)or wall i (in 9.2.4.3)

Fia Lateral load

Fwm.eq Design force from a design moment

F: Tensile force

Fvo,rk Characteristic load-carrying capacity of a
connector along the grain;

Fv.eq Design shear force per shear plane of fastener;

Horizontal design effect on wall diaphragm
Fveq Design load-carrying capacity per shear plane per

fastener; Design racking load capacity

Fvrk Characteristic load-carrying capacity per shear
plane per fastener

Fv.w.ed Design shear force acting on web;

Fxea Design value of a force in x-direction

Fyeqa Design value of a force in y-direction
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Fxrd Po3paxyHKoBa BeTMurHa Hecy4oi 3JaTHOCTI
IUTACTUHU B HAIIPSIMKY X

Fy,rd Po3paxyHKkoBa BeTmuuHa Hecy4doi 3JaTHOCTI
IUTACTUHU B HAIIPSIMKY )

Fxrk HopMaTiBHa Hecyya 34aTHICT IJIACTUHH B
HaTPSMKY X

Fyr« HopMaTrBHA Hecyya 31aTHICTh MJIACTUHU B
HaTPSMKY

Go,05 [T’ sITUBiACOTKOBA BENUYMHA MOJYJIS 3CYBY
Gq Po3paxyHkoBa BenmMurHA MOAYJISl 3CYBY

Gmean CepeHst BeTHUMHA MOAYJIS 3CYBY

H aGaputHuii po3mip Gpepmu

lfMoMeHT 1HepIIiT MIONTi TOJHIII

ltor MOMeHT iHepIIii IpK KpydeHHi

I, MoMmeHT 1utomi HaBKoso ociabieHoi oci

Kser MoOmyih KOB3aHHSI

Kser,fin KiHIIEBHH MOY/Ib KOB3aHHS

Ky MuTTEBHIA MOAYITh KOB3aHHSI 1711 TPAHUIHOTO
CTaHy 3a MIILHICTIO 1 CTIHKICTIO

Lnett [IInprHA HETTO TOMIEPETHOTO TIEpEPi3y
MIEPIICHANKYIISIPHOTO /10 BOJIOKHA

L ety JlOBKMHA HETTO IUTOMII 3)1aMy TIPH 3CYBI
Ma ed Po3paxyHKOBHIT MOMEHT, SIKHi Zi€ Ha
riepdopoBaHy 3’€IHYBaJIbLHY METAJICBY IUIACTUHY
Moap,d Po3paxyHKOBHIT MOMEHT Yy 30HI IpeOeHs

Mg Po3paxyHkoBuit MOMEHT

My rc HopmMaTrBHIIT MOMEHT TEKYHOCTi
3’€AHYBAJIBHOTO €JIEMEHTa

N OcpoBa cuna

Roo,¢ Po3paxyHKoBwHiT Omip CKOIIOBaHHIO

Roo,x HopMaTuBHUIL ormip CKOIOBaHHIO

Raxd Po3paxyHkoBa Hecyda 31aTHICT 3’ € JHAHHS

IIPU OCLOBOMY HaBaHTAXKEHH1

Raxk HopmaTuBHa Hecyda 31aTHICTh 3’ € AHAHHS IPU

O0ChOBOMY HAaBaHTaKEHHI
Raxo.x HopMaTBHA Hecyda 37aTHICTh i KYTOM 10
BOJIOKHA

Rq PospaxynkoBa BennunHa HECY4O0i 34aTHOCTI

Fxrda Design value of plate capacity in x-direction;

Fyra Design value of plate capacity in y-direction;

Fxrk Characteristic plate capacity in x-direction;

Fy.r« Characteristic plate capacity in y-direction;

Go,o5 Fifth percentile value of shear modulus
GqDesign value of shear modulus

Gmean Mean value of shear modulus

H Overall rise of a truss

IsSecond moment of area of flange

lior TOrsional moment of inertia

I, Second moment of area about the weak axis
Kser Slip modulus

Kser,in Final slip modulus

Ky Instantaneous slip modulus for ultimate limit states

Lnett Net width of the cross-section perpendicular to
the grain

Lnetv Net length of the fracture area in shear

Ma s Desigh moment acting on a punched metal plate
fastener

Map,d Design moment at apex zone

Mgy Design moment

My,rk Characteristic yield moment of fastener

N Axial force

Reo,a Design splitting capacity

Rook Characteristic splitting capacity

Raxq Design load-carrying capacity of an axially
loaded connection

Raxx Characteristic load-carrying capacity of an axially
loaded connection

Raxox Characteristic load-carrying capacity at an angle
to grain

Rq Design value of a load-carrying capacity
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Refx @akTruHa HOpMAaTHBHA HEcyda 3[aTHICTD
3’€IHAHHS

Riv,a Po3paxyHkoBa Hecyda 34aTHICTh CTiHU Ha
MOTEPEYHUH PO3TAT

Rk HopmatuBHa BenmunHa Hecy4yoi 3JaTHOCTI

Rspx HopMaTuBHMIA OMTip CKOTIOBAaHHIO

R,k HopmaTrBHa Hecy4a 3MaTHICTH 3y04aToro
IUTACTUHYATOTO 3’€IHYBAJIBHOTO EIeMEHTA

Rv.d Po3paxyHkoBuii orip CTiHOBOI Aiadparmu
MOIEPEYHOMY PO3TATY

V 3ycuius 3pizy; O0’em

Vy, Vi 3ycumns 3pisy y BepxHill 1 HUKHIN YacTHHAX
0aJIKu 3 OTBOPOM

Wy MomeHT onopy mniepepizy BiIHOCHO oci y
XqPo3paxyHkoBa Benn4yrHa MEBHOT
XapaKTePUCTUKU MIITHOCTI

Xk HopmaTtrBHa BenmMuuHa MTEBHOT XapaKTEPUCTHKH

MILHOCTI

Jlamuncoki mani 6ykeu
a Bincrann

a1 Kpok, mapanensHo BOJIOKHY, 3’€IHYBaJIbHUX
€IIEMEHTIB Y OJTHOMY PsIi

a2 Kpok, meprneHmKynsspHO BOJTOKHY, MDK pPSAIaMu
3’€IHYBAJIbHHX €JIEMEHTIB

asc Bigcrane Mix 3’€qHYBaTbHAM €IEMEHTOM 1
HEHaBaHTaKCHUM KiHIIEM

ast Bincrans Mix 3’€THYBaIIBHUM €JIEMEHTOM i
HABaHTAXEHUM KiHLIEM

as,c Bigcranes Mix 3’€JHYBaIbHAM €IEMEHTOM 1
HEHaBaHTa)KEHOIO TPAHHIO

as Bincrans Mix 3’€THYBaJIBHUM €JIEMEHTOM i
HaBaHTAXXECHOIO TPAHHIO

apow MakcuMaibHa KpUBH3HA eleMeHTa (hepMu
Apow,perm MAKCHMaJIBHO JIONTYCTHMA KPHBU3HA
eneMeHTa GepmMu

adev MakcuMasbHe BiXuieHHs hepMu

Adev,perm MAKCUMaJIBHO JIOITYCTUME BIIXHIICHHS
bepmu

b upuna

Rerx Effective characteristic load-carrying capacity of
a connection

Riv,a Design racking racking capacity of a wall

R« Characteristic load-carrying capacity

Rsp.k Characteristic splitting capacity

Riw,x Characteristic load-carrying capacity of a toothed
plate connector

Rv.a Design racking capacity of a wall diaphragm

V Shear force; Volume

Vy, Vi Shear forces in upper and lower part of beam
with a hole

Wy Section modulus about axis y

XqDesign value of a strength property

Xk Characteristic value of a strength property

Latin lover case letters

a Distance

ai;Spacing, parallel to grain, of fasteners within one
row

a;Spacing, perpendicular to grain, between rows of
fasteners

as Distance between fastener and unloaded end

as; Distance between fastener and loaded end

asc Distance between fastener and unloaded edge

as; Distance between fastener and loaded edge

apow Maximum bow of truss member

Apow,perm Maximum permitted bow of truss member

adev Maximum deviation of truss

Adev,perm Maximum permitted deviation of truss

b Width
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bi Illupuna naneni i (9.2.4.2) abo crinu i (9.2.4.3)
bret BigcTalbs HETTO MiXk CTiliKamMu

bw [upuna crinku

d Hdiamerp

d; liameTp HEeHTPaIbHOTO OTBOPY 3’ €JHAHHS

dc Tiamerp 3'eqHaHHs

der @akTHUHMI JiaMeTp

fhix HopMaTiBHUIT oMip 30HU 3aaHKEPOBYBaHHS
JIEpEB’THOT'O €JIEMEHTA |

fa00 HopmaTiBHa Hecy4a 374aTHICTD
3aaHKEpOBYBaHHS HA OJIMHUIIIO JIOBXKHHU TIPH 0, =
0°ip=0°

fa90,90 HopMaTHBHA Hecyua 31aTHICTE
3aaHKEpOBYBaHHS HA OJIMHUIIIO JIOBXKHHU TIPH 0, =
90° 1 =90°

fapx HOpMaTHBHHMIA OMip 33aaHKEPOBYBaHHS

faxk HOpMaTHBHA XapakTepuCTHKA IBSIXIB IPU
BHCMHKYBaHHI

fc.04 PO3paxyHKOBHIA OMip MPU CTUCKY BIOBXK
BOJIOKOH

fow,d Po3paxyHKOBa MIITHICTB CTIHKH TIPH CTHCKY
ftc.d Po3paxyHKOBa MIIIHICTD TIOJIKH TP CTHCKY
fc.90« HopMaTuBHUIA OImip mIpH po3Ts3i
TIEPIICHANKYIISIPHO BOJIOKHY

ffa Po3paxyHKoBa MIllHICTh ITOJIKH [TPU PO3TS3i
fhx HopMaTuBHHMIA OMip 33aaHKEPOBYBAHHS

fheadx HOpMaTHBHA XapaKTEPHUCTHKA TPOHUKHECHHSI
JUTS [[BAXIB

f1 Bmacua gacrora

fmx HopMaTuBHHMIA OIMip MpH 3rUHI

fmy,d PO3paxyHKOBHIA OITip 3rHHAHHIO BiIHOCHO
TOJIOBHOI OCi )

fmzad PO3paxyHKOBHH OIip 3THHAHHIO BiTHOCHO
TOJIOBHOI OCi Z

fmo,d PO3paxyHKOBHii OMip 3rMHAHHIO ITiJ KyTOM ¢
JI0 BOJIOKHA

fr0,d PO3paxyHKOBHIA OIip PO3TSTY BIOBXK BOJIOKHA
frox HopMaTHBHHIA OMip PO3TATY BJIOBK BOJIOKHA

ft004 Po3paxyHkoBuii omip po3rary

bi Width of panel i (in 9.2.4.2)or wall i (in 9.2.4.3)
bret Clear distance between studs

bw Web width

d Diameter

d;Diameter of centre hole of connector

dc Connector diameter

der Effective diameter

fnik Characteristic embedment strength of timber

member i

fa0,0 Characteristic anchorage capacity per unit area for

a=0°and = 0°

fag0,90 Characteristic anchorage capacity per unit area
for a= 90° and S = 90°

faapx Characteristic anchorage strength

fax Characteristic withdrawal parameter for nails

fc0,0 Design compressive strength along the grain

fow,a Design compressive strength of web
frc.a Design compressive strength of flange
fco0k Characteristic compressive strength
perpendicular to grain

frr.a Design tensile strength of flange

fnx Characteristic embedment strength

fread.k Characteristic pull through parameter for nails

fiFundamental frequency

fmx Characteristic bending strength

fmy,a Design bending strength about the principal y-
axis

fmy,a Design bending strength about the principal z-

axis

fm.e.a Design bending strength at an angle a to the grain

fi0.q Design tensile strength along the grain

fiox Characteristic tensile strength along the grain

fio04 Design tensile strength perpendicular to the grain



MEepIeHINKYISPHO BOIOKHY

frw,d PO3paxyHKOBUIA OITip CTIHKH PO3TATY
fux HopmaTuBHHii omip GONTIB pO3TSATY
fv,0,¢ Po3paxyHKoBwHiA Omip maHesi 3pi3y
fvax,o.xk HOpMaTHBHUIA OMip BUCMUKYBAaHHIO MiJT
KyTOM JI0 BOJIOKHA

fv,ax 90k HOpMaTHBHHU OITip BUCMHKYBAHHIO
MEpIEHINKYIIPHO BOIOKHY

fv,4 PospaxyrkoBuii omip 3pizy

h Bucora nepepizy; Bucora crinu

hap Bricora 30H1 rpedeHst

hq¢ I'mubuna oTBOpY

he I'uOuHa 3aaHkepoOByBaHHSI

he Bucora 3aBaHTakeHOI rpaHi

hes PoOoua BrucoTa

ht BucoTa cTHCHYTOT 30HH TTOJIKH

ht: Bricota po3TSrayTOi 30HH MOJIKH

hn Bizcraus Bix HIDKHBOI TpaHi OTBOPY 0 HU3Y
eNeMeHTa

hw BizcTans Bif BepXHBOI IpaHi OTBOPY 10 BepXa
eNeMeHTa

hw Bucora cTinku

i Haxu 3apyoku

Key a0 Kc, KoedirmieHT XuTKocTi

Kerit KoedimieHT BTpaTi CTIKOCTI i3 MIIOIIUHM
kg KoedirrienT po3mipis s maHesi

Kget KoedittienT nehopMaTuBHOCTI

Kdis KoeditieHT, 1o BpaxoBye po3mnoaii HapyKeHb
B 30HI Tpe0eHs

ke,1, K2, ki3 TTepexiani koedimieHTH 17151 O1IOpY
B’s3ei

kn KoedirienT BucoTu mepepisy

kiq KoedimieHT piBHOMIpHO PO3MOALIIEHOrO
HABaHTAXCHHS

km KoeirieHT mepepo3mnoiny 3ruHarounx
HaTPYXKEHb y TIONEPEUHOMY Tepepisi

Kmod TTepexinuuii KoeillieHT I TPUBAJIOCTI
HaBaHTa)XXEHHS 1 BOJIOTOCT1

kn KoegimieHnT 3cyBy Martepiairy

fiw,a Design tensile strength of the web

fux Characteristic tensile strength of bolts

fv,0,4 Design panel shear strength

fy.axax Characteristic withdrawal strength at an angle
to grain

fv,ax90k Characteristic withdrawal strength
perpendicular to grain

fv.a Design shear strength

h Depth; Height of wall

hap Depth of the apex zone

hqs Hole depth

h. Embedment depth

h. Loaded edge distance

her Effective depth

htc Depth of compression flange

hs: Depth of tension flange

hn Distance from lower edge of hole to bottom of
member

h, Distance from upper edge of hole to top of member

hw Web depth

i Notch inclination

Key , ke Instability factor

kerit Factor used for lateral buckling

ks Dimension factor for panel

keet Deformation factor

kqis Factor taking into account the distribution of
stresses in an apex zone

ki1, k2, Krz Modification factors for bracing resistance

kn Depth factor
kiq Uniformly distributed load factor

km Factor considering re-distribution of bending
stresses in a cross-section

kmod Modification factor for duration of load and
moisture content

ks Sheathing material factor
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kr [ToHrKyrouunii KoegilieHT

Kr red [ToHMKyrOUHI KOCDILIIEHT U1 HECYUOl
3IaTHOCTI

ks KoedirieHT BpaxyBaHHS KPOKY 3’€JHYBaJIbHHUX
eneMeHTiB; [lepeximuuii koedilieHT Ist
KOPCTKOCTI MPYKUH

Ksred TTepexiaauii KoedillieHT i KpOKy

Kshape KoeillieHT BILIMBY (hOPMH MONIEPEUHOTO
nepepisy

Ksys KoedirieHT MiltHOCTI cHCTEMH

kv [Tepexinuuii koedimieHT st 6aJI0K Ha BpyOax
kvol Koedittient 00’ emy

ky a60 k; Koedimient XuTKOoCTI

lo,min MiHiMaTbHa TOBXKMHA 3aaHKEPOBYBAHHS TSI
BKIICEHUX CTPUXKHIB

| TTponkoT; TOBKHUHA KOHTAKTY

Ia OmopHa BificTaHb OTBOPY

les Poboua moBknHa; @akTHYHA JOBKHHA PO3MOIITY
Iv Bigcraus Bim OTBOPY 10 KiHITT €JeMEHTa

Iz Kpok oTBOpiB

m Maca Ha OMHMITIO TUTOIII

N4o KinpkicTe yacToT KOMUBaHb HIK4Ye 40011

Net @akTUIHA KUTHKICTE 3’ €THYBAILHUX €JIEMCHTIB
p¢ Po3noniniene HaBaHTaKCHHS

gi ExBiBasieHTHE piIBHOMIPHO PO3MOALICHE
HaBaHTaKEHHS

I Pamiyc KpuBU3HA

s Kpok

So OCHOBHUH KPOK 3’€THYBAJIbHUX €IEMEHTIB

rn BHyTpimHil pagiyc

t ToBmuHA

tpen [ THOWHA TPOHMKHEHHS

Ucreep leopmarris moB3y4ocTi

Usin [ToBHA nedopmartis

Usin,c [ToBHA nedopmartist Big mocriiHOi nii G
Usin,g,1 IloBHa nedopmartist Bi OCHOBHOI 3MIHHOT it
Q:

Usin,q,i [ToBHA tedpopmartist Bi CymyTHIX 3MIHHUX JTiit

Qi

k- Reduction factor
kr.red Reduction factor for load-carrying capacity

ks Fastener spacing factor;
Modification factor for spring stiffness

ksd Reduction factor for spacing

ksnape Factor depending on the shape of the cross-
section

ksys System strength factor

kv Reduction factor for notched beams

kvt VOlume factor

ky , k. Instability factor

l,min Minimum anchorage length for a glued-in rod

| Span; contact length

Ia Support distance of a hole

les Effective length; Effective length of distribution
Iv Distance from a hole to the end of the member
Iz Spacing between holes

m Mass per unit area

na Number of frequencies below 40 Hz

ner Effective number of fasteners

pq Distributed load

gi Equivalent uniformly distributed load

r Radius of curvature

s Spacing

soBasic fastener spacing

rin INner radius

t Thickness

tpen Penetration depth

Ucreep Creep deformation

Usin Final deformation

Usin,c Final deformation for a permanent action G
Usin,0,1 Final deformation for the leading variable
action Q1

Usin,0,i Final deformation for accompanying variable

actions Q;



Uinst MuTTEBa nedopmartis

Uinstc MuTTEBa e opMaltis Bif moctidHoi 1ii G

Uinst.0,1 MuTTEBA nehopMaltist Bijy OCHOBHOT 3MIHHO1
mii Q1

Uinst,0,i MHTTEBa nedhopmartis Bif CymyTHIX 3MIHHHX
aiit Q;

W, [Torepenniii mporux

Wereep IIpOTHH Bijl TOB3y4YOCTI

Wsin IToBHMIT IpOrvH

Winst MUTTEBUI POTUH

Whet fin UUCTHI KIHIIEBUI TIPOTHH

v IIBHIKICTh BIATYKY OJUHUYHOTO IMITYJIBCY

I'peyvxi mani 6yxeu

o KyT M HarmpsiMKoM oci X i CHIIO0 ISt
nepdopoBaHux MeTaneBux miacTuH; Kyt mMix
CHJIOIO 1 HANIPSIMOM BoOJIOKHA; KyT MiXK HarpsiMom
HaBaHTa)KCHHS 1 HABAHTAXKCHOIO TPaHHI0 (200
KIHIIEM )

£ KyT Mk HarrpssMOM BOJIOKHA 1 CHIIOIO JUISI
nepopoBaHUX METAIEBUX IUTACTHH

B KoedirtieHT psaMoTiHIAHOCTI

y Kyt Mixx HanpsiMkoM oci X 1 JTiHi€l0 3’ € THaHHA
JIepEBUHU 17151 Tep(HOPOBAHUX METAIECBUX TIACTHH
ym KoedirtieHT HagiitHOCTI UTS BIIACTHBOCTEH
MaTepiary, TaKOXX OOUMCITIOETHCS IS
HEBU3HAYCHOCTEH MOJICNI 1 KOJTMBaHb PO3MIpPIB

Ay T'HYYKICTBh TIpY TIO3/IOB)KHBOMY 3THHI BiTHOCHO
ociy

Az THYYKICTh IPU MO37I0BXKHFOMY 3THHI BiTHOCHO
oci z

Arely BITHOCHA THYYKICTh TPH TTO3I0BKHBOMY 3THHI
BiTHOCHO OCi y

Arel; BiTHOCHA THYYKICTh MPH MO3]I0BXKHEOMY 3THHI
BIIHOCHO OCi Z

px HopMmaTuBHA rycTHHA

pm Cepeans rycTuHa

Oc,0,d POSan}’HKOBe HANpy>XXCHHA CTUCKY BAOBX

Uinst INStantaneous deformation

Uinst,c INStantaneous deformation for a permanent
action G

Uinst,0,1 INstantaneous deformation for the leading
variable action Q:

Uinst,0,i INstantaneous deformation for accompanying
variable actions,

W Precamber

Wereep Creep deflection

Wrin Final deflection

Winst Instantaneous deflection

Whret in Net final deflection

v Unit impulse velocity response

Greek lower case letters

a Angle between the x-direction and the force for a
punched metal plate; Angle between a force and the
direction of grain; Angle between the direction of the

load and the loaded edge (or end)

/5 Angle between the grain direction and the force for
a punched metal plate

S Straightness factor

y Angle between the x-direction and the timber
connection line for a punched metal plate

ym Partial factor for material properties, also
accounting for model uncertainties and dimensional
variations

Ay Slenderness ratio corresponding to bending about
the y-axis

Az Slenderness ratio corresponding to bending about
the z-axis

Arely Relative slenderness ratio corresponding to
bending about the y-axis

Aretz Relative slenderness ratio corresponding to
bending about the z-axis

px Characteristic density

pm Mean density

oco,4 Design compressive stress along the grain
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BOJIOKOH
Oco,d PO3paxyHKOBE HANPYKEHHS CTUCKY MiJl KyTOM
0. 10 BOJIOKHA

otcd CepeHe pO3paxyHKOBE HANPYKEHHsI CTUCKY
JUTS TIOJITALL

Of.c,max,d PO3paxyHKOBE HAMPY>KEHHS CTHCKY
KpaiHBOI'O BOJIOKHA TIOJIHII

ott,d CepeTHe pO3paxyHKOBE HAMPYKEHHS PO3TATY
JUTS TIOJTUIT

Oftmax,d PO3paxyHKOBE HANIPY>KEHHS PO3TATY
KpaiHBOI'O BOJIOKHA TTOJIHII

Om,crit KpUTHUYHE Hanpy>XeHHsI 3TUHY

Om,y,d PO3paxyHKOBe HaIlpy>KEHHsI 3THHY BiTHOCHO
T'OJIOBHOI OC1 )

Om,z,d PO3paxyHKOBE HANpPYKEHHS 3TUHY BiJIHOCHO
T'OJIOBHOI OCi Z

Om,a,d PO3paXyHKOBE HaINPy>KEHHS 3THHY ITiJ] KyTOM
0. 10 BOJIOKHA

on OcboBe HanpyXeHHS

o10,d PO3paxyHKOBE HANPYKEHHS PO3TATY BIIOBK
BOJIOKHA

o190,d PO3paxyHKOBE HaIPYKEHHS PO3TITY
MEPIICHTUKYIISIPHO JI0 BOJIOKHA

Ow,c.d PO3paxyHKOBE HANIPY>KEHHS CTHCKY CTIHKH
Owz,d PO3paxyHKOBE HANPY)KEHHS PO3TATY CTiHKA
74 Po3paxyHKOBE Hanpy>KEHHS 3pi3y

7r,d PO3paxyHKoBe HApyKEeHHS 3aaHKEPOBYBaHHS
BiJl OCEOBOT'O 3YCHIIIIS

m,d PO3paxyHKOBe HANIPY>KEHHS 32aHKEPOBYBAHHS
BiJl MOMEHTY

Ttor,d PO3paxyHKOBe HaIpyXeHHS 3pi3y Bij
3aKpy4IyBaHHS

wo KoedimienT xoMOiHATIIT 1t 3MIHHOT [ii

w2 KoedimieHT yMOBHO TTOCTIHHOI BETHYNHA
3MIHHOT il

¢ MopmanbHU KOedilieHT 3aTyXaHHS

oc0,d DESIgN compressive stress at an angle a to the
grain

oicd Mean design compressive stress of flange

ot.cmax,d Design compressive stress of extreme fibres of
flange
oid Mean design tensile stress of flange

ormax,d Design tensile stress of extreme fibres of
flange

om.qit Critical bending stress

om.y,d Design bending stress about the principal y-axis
om.zd Design bending stress about the principal z-axis

om.a.d Design bending stress at an angle a to the grain

on Axial stress

or0,d Design tensile stress along the grain

or90,4 Design tensile stress perpendicular to the grain
owcd Design compressive stress of web

ow,a Design tensile stress of web

74 Design shear stress

74 Design anchorage stress from axial force

v Design anchorage stress from moment

Tor,d Design shear stress from torsion

woFactor for combination value of a variable action
w» Factor for quasi-permanent value of a variable

action

¢ Modal damping ratio
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Po3nin 2 OcHOBM NPOEKTYBaHHA
2.1

2.1.1 OcHOBHIi BUMOru

Bumorn

(1)P IIpoexTyBaHHS JepeB'THUX KOHCTPYKLIiH
MOBHHHO 3/IMICHIOBAaTHCh Yy BiMOBIHOCTI 3
EN 1990:2002.

(2)P [lonaTkoBi MOJIOKEHHS, HABE/ICH] y IIbOMY
PO3/LIi TAKOK MOBHHHI 3aCTOCOBYBATHChH

(3) BBakaeThcs, MO OCHOBUHI ITOJOKEHHS
posoity 2 EN  1990:2002  moBuHHI
3aJJOBOJIBHATHUCH JJISl IPOCKTYBAHHS JICPEB'THUX
KOHCTPYKIIH 3a TpaHWYHUMH CTaHAMH Y
MOEAHAHHI 3 METOJOM KOeQIIIEHTIB Oe3meKu,
akuil  BukopuctoByeTbcss EN  1990:2002 1
EN 1991 ans nmii 1 ix cnonydyens, 1 EN 1995
JUIs  ONOpIB 1 HOPM  €KCIUlyaTaliiHoi
MPUIATHOCTI Ta JOBTOBIYHOCTI.

2.1.2 'YnpasiaiHHs HaJiliHiCTIO

(1) ¥V pa3li 3acTocyBaHHS pI3HUX pIBHIB
HAJIMHOCTI, 11 PiBHI HAJEXKUTh 3a0e3meuyBaTH
MEepeBaXHO  dYepe3  BIANOBIAHWUN  BHOIp
HaJEKHOTO  PIBHSA  SKOCTI  IPOEKTHOTO
MEHEDKMEHTY 1 BWKOHAHHS, BIAMOBIAHO JI0
nonatka C EN 1990:2002.

2.1.3 TlIpoexkTHMii TepMiH eKcILTyaTamii i
JOBIOBIiYHOCTI

(1) 3acTocoByerbes cratts 2.3 EN 1990:2002.

2.2  OcHOBM NPOEKTYBaHHS 3a

rPAaHUYHUMH CTAHAMU
2.2.1 3arajpHi M0JI0KEHHA

()P Po3paxyHkoBi Momemi Juisi  pi3HUX
IPAaHUYHHUX CTaHIB, y BIAMOBIJHUX BHUIIAJKAX,
BpPaxOBYIOTh HACTYITHE:

- pI3HI XapaKTEPHCTHKW MaTepiamiB (Harmp.,
MIIHICTB 1 )KOPCTKICTB);

- pi3HUH XapakTep poOOTH MaTepialiB, 3aJICKHO
Bl IUIMHY 4Yacy (TpUBAJICTh HaBaHTAXKEHHS,
MOB3YUICTh);

- pi3H1 KJIIMaTH4H1 YMOBHU (TeMIEpaTypy, 3MiHy
BOJIOTOCTI);

- PpI3HI PO3paxyHKOBI  BHMAJIKU
OyIIBHULITBA, 3MIHY YMOB OOITUpPaHHS).

(cramii

2.2.2 TI'pannyHi cTanu 3a MilHIiCTIO i
CTIMKICTIO
(1)P  Po3paxyHOK KOHCTPYKLii NOBHHEH

BHKOHYBATUCH i3 34CTOCYBAHHAM HACTYIIHUX
BCJIMYHH KOPCTKOCHUX XapPAKTCPUCTUK:

Section 2 Basis of design
2.1 Requirements
2.1.1 Basic requirements

(1) P The design of timber structures shall be in
accordance with EN 1990:2002.

2) P The supplementary provisions for timber
structures given in this section shall also be
applied.

(3) The basic requirements of EN 1990:2002
section 2 are deemed to be satisfied for timber
structures when limit state design, in conjunction
with the partial factor method using

EN 1990:2002 and EN 1991 for actions and their
combinations and EN 1995 for resistances, rules
for serviceability and durability, is applied.

2.1.2 Reliability management

(1) When different levels of reliability are
required, these levels should be preferably
achieved by an appropriate choice of quality
management in design and execution, according
to EN 1990:2002 Annex C.

2.1.3 Design working life and durability
(1) EN 1990:2002 clause 2.3 applies.
2.2 Principles of limit state design

2.2.1 General

(1)P The design models for the different limit
states shall, as appropriate, take into account the
following:

- different material properties (e.g. strength and
stiffness);

- different time-dependent behaviour of the
materials (duration of load, creep);

- different climatic conditions (temperature,
moisture variations);

- different design situations (stages of
construction, change of support conditions).

2.2.2 Ultimate limit states

(1) P The analysis of structures shall be carried
out using the following values for stiffness
properties:
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-  NOpU  JHIAHO-TIPY)KHOMY  pO3PaxyHKY
KOHCTPYKIIi, Yy SAKUX pO3MOIUT BHYTPIIIHIX
3yCHJIb ~ HE  3aJeKUTh  BiI  PO3MOALLY
KOPCTKOCTEH B MeXax KOHCTPYKUIi (Hamp., BCl
€JIEMEHTH MalOTh OJMHAKOBI XapaKTEPHUCTHUKH,
IO 3aJeXaTh BiJ TPUBAIOCTI HaBaHTAXCHHS)

ITIOBUHHI 34CTOCOBYBATUCH cepeI[Hi BCJIIMYHUHU,

- OpU  JTHIAHO-TIPY’)KHOMY  pO3paxyHKY
KOHCTPYKIIi, Yy SKHX pPO3MOIUT BHYTPIIIHIX
3YCHJIb 3QJICXKHTD Bijl PO3IOILTY )KOPCTKOCTEH B
MeXax KOHCTPYKUii (Hamp., KOMIIO3UTHI
€IIEMEHTH, IO BKIIOYAIOTh MaTepianmm 3
PI3BHUMU XapaKTEPUCTUKAMHM, IO 3ajJekaTh Bil
TPUBAJIOCTI HABaHTAXXEHHS) MIOBUHHI
3aCTOCOBYBAaTUCh TIOBHI CEpelHl BEIMYMHU
MPUBEACHI 0 HaBaHTA)XEHHsS, SIKE BUKIIMKAE
HaNOUIBIII HANIPYXEHHS BIAHOCHO OTIOPY;

- Uil JIHIMHO-TIPY)KHOTO  PO3pPaxyHKy
nepopMoBaHOi KOHCTPYKII{ MOBUHHI
3aCTOCOBYBAaTUCh PO3PaXyHKOBI BEIMYUHHU, 110

HE 3JIe)KaTh BiJl TPUBAIOCTI 11 HABAHTAXKECHHS

I[MPUMITKA 1: CTOCOBHOI MOBHHX CEPEIHIX BETHUUHU
NPUBEACHUX 10 TPHUBAJIOCTI HABAHTAXKCHHS, JIUB.
2.3.2.2(2)

I[TPUMITKA 2: CrocoBHOI pO3paXxyHKOBHUX BEJIWYHMH

JKOPCTKOCHHX XapaKTEePUCTHK, TuB. 2.4.1(2)P.

(2) Mopayns koB3aHHSA ISl 3'€AHAHHS TIPH
TPAaHMYHOMY CTaHI1 3a MIIHICTIO 1 cTiliKicTIO Ky
MTOBHHEH MPUHMATHUCH SIK:

ne Kser - Momysts koB3aHHS, muB. 2.2.3(3)P

2.2.3 I'panuyHuUii CTaH 32 NPUAATHICTIO /10

eKCIuTyaTamii
(1)P Hedopmariii KOHCTPYKIIil, CIPUYUHEHI
BIUIMBOM i (TakMX SK OChOBI Ta

nepepi3yrour CHIIM, 3THHAJIbHI MOMEHTH Ta
KOB3aHHS Yy BY3Jax) 1 BOJIOTICTIO TMOBHHHI
OyTH y BIINOBIZHHX MeXaX, BPaxOBYIOUU
MOJIMBICTh  VIIKO/DKCHHS,  IOBEPXOHb
MarepiaiiB, CTeNlb, IJIOT, IEPEropoaoK i
03700.IF0BaHHSI, 1 TEXHOJIOTTYHI MOTPeOH, fK 1
OyIb-sIKi BUMOTH JI0 30BHIIIHHOTO BUTJIALY.

(2) MutteBa nedopmartis U, , AMB. PUCYHOK
7.1, MOBMHHA BU3HAYATHCh MPU HOPMATHUBHIN
koMmOiHamii miid, auB. EN 1990, crarTsa
6.5.3(2) a), 3aCTOCOBYIOUM CEepeH1 3HAYECHHS
BIJIMOBITHUX MOMYIIB MPYKHOCTi, 3CYyBY 1

- for a first order linear elastic analysis of a
structure, whose distribution of internal forces is
not affected by the stiffness distribution within
the structure (eg. all members have the same
time-dependent properties), mean values shall be
used;

- for a first order linear elastic analysis of a
structure, whose distribution of internal forces is
affected by the stiffness distribution within the
structure (eg. composite members containing
materials having different time-dependent
properties), final mean values adjusted to the load
component causing the largest stress in relation to
strength shall be used;

- for a second order linear elastic analysis of a
structure, design values, not adjusted for duration
of load, shall be used.

NOTE 1: For final mean values adjusted to the
duration of load, see 2.3.2.2(2).

NOTE 2: For design values of stiffness properties, see
2.4.1(2)P.

(2) The slip modulus of a connection for the
ultimate limit state, K, should be taken as:

2.1)

where Kser is the slip modulus, see 2 2.3(3)P

2.2.3 Serviceability limit states

(1)P The deformation of a structure which results
from the effects of actions (such as axial and shear
forces, bending moments and joint slip) and from
moisture shall remain within appropriate limits,
having regard to the possibility of damage to
surfacing materials, ceilings, floors, partitions and
finishes, and to the functional needs as well as any
appearance requirements.

(2) The instantaneous deformation, ums, see figure
7.1, should be calculated for the characteristic
combination of actions, see EN 1990, clause
6.5.3(2) a), using mean values of the appropriate
moduli of elasticity, shear moduli and slip moduli.
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KOB3aHHA.

(3) IloBHa nedopmariis Ufin, AUB. pUCYHOK 7.1,
MOBMHHA BHM3HAYATHCh TPHU KBa3i-MOCTIAHIN

komOiHamii mii , guB. EN 1990, crarrs
6.5.3(2) ¢).

(4) SIkmo KOHCTPYKIiSI BKJIIOYAE €JIEMEHTH
a00 CcKImamoBI 3 PIBHUM  XapakTepoOM
MOB3YYOCTi, TOBHa jedopmallisi MOBUHHA
BH3HAYaTUCh  TpPH  MOBHUX  CEPEIHIX
BEIIMYMHAX BIJIIMTOBITHUX MOTYJISIX

MPYKHOCTI, 3CyBY 1 KOB3aHHS Y BiIIIOBITHOCTI
32.3.2.2(1).

(5) dmst KOHCTPYKITIH, IO BKITFOYAIOTh
eJIEMEHTH, CKJIaJI0BI 1 3'€¢JHAHHS 3 OJHAKOBUM
XapaKTEPOM MOB3y4YOCTI 132 TPUITYIIEHHS
JIHIAHOT 3aJI€KHOCTI JIIMH 1 BIAIIOBIAHUMH
negopmanismu, sik cuporieHss 2.2.3(3),
HOBHI iepopManii Uy, MK MOXKYTb

MIPUHAMATHCH SIK:

Ugp = Ugpe T uﬁn,Q1 + ufin,Qi

ae,
where:

Ung = Uinses (1+ Keer ) TIPH MOCTIiHHIH

(3) The final deformation, usin, see figure 7.1,
should be calculated for the quasi-permanent
combination of actions, see EN 1990, clause
6.5.3(2) ).

(4) If the structure consists of members or
components having different creep behaviour, the
final deformation should be calculated using final
mean values of the appropriate moduli of elasticity,
shear moduli and slip moduli, according to
23.2.2(1).

(5) For structures consisting of members,
components and connections with the same creep
behaviour and under the assumption of a linear
relationship between the actions and the
corresponding deformations, as a simplification of
2.2.3(3), the final deformation, u,,, , may be taken

as:

for a permanent action G

Usino1 = Uinsto (1+ ‘//2,1kdef )

for the leading

Usinoi = Uinstoi (‘//o,i + ‘//2,ikdef )

pH Aii mpoBigHO1 3MiHHOT, Q1

IpH isIX CymyTHIX 3MiHHEX, Qi (1 > 1)

(2.2)
i, G (2.3)
(2.4)
variable action, Q1,
(2.5)

for accompanying variable actions Qi (i > 1)

uinst,G’ uinst,Q,l’ uinst,Q,i - MHTTEBI L[e(bopMauu

npu 1ii G, Q1, Q i BiAMOBIAHO;

W21, Yo - Koe(illieHTH KBa3i-MOCTIHOT
BEJIMYHMHU 3MIHHUX JiH;

Wo,i
Kdef - HamaeThest 'y Tabmmiti 3.2 A7 IEPEBUHH i

MarepianiB Ha OCHOBI JepeBuHH, 1y 2.3.2.2(3)
12.3.2.2(4) nns 3'eqHaHb.

- Koe(illieHTH CIOTy4YeHb 3MIHHUX JTii;

IIpu 3actocyBanni Bupasis (2.3) mo (2.5),

Upsio » Unsio1 Unso; - are the instantaneous

deformations for action G, Q1 Q  respectively;
W21, Yo are the factors for the quasi-
permanent value of variable actions;

wo,are the factors for the combination value of
variable actions;

Kaet - is given in table 3.2 for timber and wood-
based materials, and in 2.3.2.2 (3) and

2.3.2.2 (4) for connections.

When expressions (2.3) to (2.5) are used, the
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KoedimienTH Y2 y Bupazax (6.16a) i (6.16b)
EN 1990:2002 HeoOxXiaHO OMyCKaTH.

I[MPUMITKA: V 6inpI10CTI BUMAJIKIB 3py4UHIIIE
3aCTOCOBYBATH CHPOILLEHUN METOJ.

(6) [Ing rpaHUYHOTO CTaHy 3a MPUIATHICTIO JI0
eKCIUTyaTallii BIiTHOCHO KOJIMBaHb, ITOBUHHI
3aCTOCOBYBATHCh BIAMOBIIHI CEPEIHI BEIMYMHU
MO/TyJIiB )KOPCTKOCTI.

2.3 OcHoBHi 3MiHHi

2.3.1 Jlii i BIIMBH HABKOJIMIIIHBOTO
cepeIoBHIIA

2.3.1.1 3azanwvni nonoxcenns

(1) Mii, mo mnoOBUHHI BpaxoOBYBaTHCh IpH
MIPOEKTYBaHHI, MOKHa npuiiMatu 3
BignoBigaux yactud EN 1991.

ITPUMITKA 1: Bignosigai yactuan EN 1991 s
BUKOPHCTAHHS MPH IPOEKTYBAaHHI BKITIOYAIOTh:

EN 1991-1-1 Tycrunm, BnacHa Bara i
MPUKIIaIeH] HaBAaHTaKEHHS

EN 1991-1-3 CHiroBi HaBaHTa)KEHHS

EN 1991-1-4 Bitposi aii

EN 1991-1-5 TemnepaTypHi BIUIUBH

EN 1991-1-6 Jlii npoTsiromM criopy/KeHHsI
EN 1991-1-7  Asapiiini aii

(2)P TpuBanicTh HaBaHTaXXEHHS 1 BOJIOTICTH
BIUIMBAIOTh HA XapaKTEPUCTUKU MIITHOCTI 1
YKOPCTKOCT1 JICPEBUHU 1 €JIEMEHTIB Ha OCHOBI
NEpEeBUHU, 1 TIOBUHHI BpaxOBYBAaTHUCh TIPH
MPOEKTYBaHHI i1 MEXaHIYHOTO Omopy 1
MPUIATHOCTI JUISl €KCILTyaTarlii.

(3)P IloBuHHI BpaxoBYBaTHUCh [Iii CIPHYUHEHI
BIUIMBOM 3MiHH BOJIOTOCTI Y ICPEBHHI.

2.3.1.2 Knacu mpueanocmi Haéanmai ceHHsn

()P  Knacu  TpuBayoCTI  HAaBaHTAKCHHS
XapaKTepU3YIOThCS ~ BIUIMBOM  MOCTIHHOTO
HABAaHTAXEHHSI, MIO /i€ MPOTATOM MEBHOTO
nepioay 4yacy BiIHOCHO TEpPMIHY eKCIUTyaTallil
KOHCTPYKIIL. J[ns 3MIHHMX [id, BIANOBITHUI
KJIaC TIOBMHEH BU3HAYATHCh HA OCHOBI OI[IHKH
XapakTepHOi 3MIHM HaBaHTAXKEHHS MPOTITOM
qacy.

(2)P Jlii moBHHHI BIAHOCHUTUCH IO OJHOTO 3
KJIaCiB TPUBAJIOCTI HABAHTAKEHHSI, HABEJICHUX Y
tabmumi 2.1, 1mug  oOYHMCIEeHb MIIHOCTI 1
AKOPCTKOCTI.

wofactors should be omitted from expressions
(6.16a) and (6.16b) of EN 1990:2002.

Note: In most cases, it will be appropriate to
apply the simplified method.

(6) For serviceability limit states with respect to
vibrations, mean values of the appropriate
stiffness moduli should be used.

2.3  Basic variables

2.3.1 Actions and environmental influences
2.3.1.1 General

(1) Actions to be used in design may be obtained
from the relevant parts of EN 1991.

Note 1: The relevant parts of EN 1991 for use in
design include:

EN 1991-1-1 Densities, self-weight and imposed
loads

EN 1991-1-3 Snow loads

EN 1991-1-4 Wind actions

EN 1991-1-5 Thermal actions

EN 1991-1-6 Actions during execution

EN 1991-1-7 Accidental actions

(2) P Duration of load and moisture content affect
the strength and stiffness properties of timber and
wood-based elements and shall be taken into
account in the design for mechanical resistance
and serviceability.

(3) P Actions caused by the effects of moisture
content changes in the timber shall be taken into
account.

2.3.1.2 Load-duration classes

(1) P The load-duration classes are characterised
by the effect of a constant load acting for a
certain period of time in the life of the structure.
For a variable action the appropriate class shall be
determined on the basis of an estimate of the
typical variation of the load with time

(2) P Actions shall be assigned to one of the load-
duration classes given in Table 2.1 for strength
and stiffness calculations.
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Taboauus 2.1 — Kiiacu TpUBaI0CTi HABAHTAXKEHHS

Knac TpI/IBaJIOCTi HAaBaAHTAKCHHA

ITopsinok po3noainy TpUBAIOCTI
HOPMATHBHHUX HABAHTAKEHb

[ocriitHe Oinpie HiK 10 pokiB
JloBroTpuBaine 6 micsmiB — 10 pokiB
CepenHbOi TPUBAIOCTI 1 THXACHD — 6 MICSIIIB
KopoTkouacue MEHIIIE HIXK OJIMH THKJCHb
Murrese

[MPUMITKA: Ilpuknagu npu3HAu€HHS TPHUBAJIOCTI HaBaHTa)KEHHA HaBeAeHl y Tabmumi 2.2.
OCKUIbKM KJIIMaTUYH1 HAaBaHTaKE€HHS (CHIT, BITEp) 3MIHIOIOTHCS 3aJI€KHO B1Jl KpaiHu, MPU3HAUYEHHS
KJIaciB TPUBAJIOCTI HABAHTAXKEHHSI MOYKE 3/IIHCHIOBATUCH Y HAIIOHAIBHUX JI0AaTKaX

Table 2.1 - Load-duration classes

Load-duration class Order of accumulated
duration of characteristic
load

Permanent more than 10 years

Long-term 6 months - 10 years

Medium-term 1 week - 6 months

Short-term less than one week

Instantaneous

NOTE: Examples of load-duration assignment are given in Table 2.2. Since climatic loads (snow,
wind) vary between countries, the assignment of load-duration classes may be specified in the
National annex.

Taoauus 2.2 — [Ipukiaaaym npu3HaYeHHs TPUBAJIOCTI HABAHTAKEHHS

Kiac TpuBasiocTi HAaBaHTaKeHHS

Ilpukiaaau HaBaHTAKEHHS

ITocriiine

BJIaCHa Bara

JloBrorpusane

HAaBaHTKECHHS NpH 30epiranHi

Cepennboi TpUBaIOCTI

TUMYacOBE HaBaHTA)XCHHSI Ha
NEPEKPUTTS, CHITOBE

KopoTtkouacue

CHIroBe, BITPOBE

MutrteBe

BITPOBE, aBapiiiHE HABAHTAKCHHSI

Table 2.2 - Examples of load-duration assignment

Load-duration class Examples of loading
Permanent self-weight

Long-term storage

Medium-term imposed floor load, snow
Short-term snow, wind
Instantaneous wind, accidental load
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Koa:K

mod — mod,1

2.3.1.3 Excnayamauiini knacu

(1)P KoHCTpyKIisiM TOBHHHI NpPU3HAYATUCH
OJIMH 13 HAaBEICHWX HIDKYC EKCILTyaTaI[iiHUX
KJIaciB.

[MPUMITKA 1: . Cucrema excrulyaTaniiHHX KJIaciB B
OCHOBHOMY HaIliJICHa HA TIPU3HAYCHHSI BEJIMYUH MIITHOCTI
Ta OOYMCICHHA JedopMamiii TpH TEBHUX YMOBax
OTOYYIOUOTr0 CEPEIOBUIIA.

[MPUMITKA 2: Indopmarist CTOCOBHO TNpH3HAYEHHS
eKCIUTyaTallifHIX KJIaciB JJIsl KOHCTPYKIIH HaBeleHa y
(2)P, 3)P i (4)P Moxke HagaBaTHUCh Y HalliOHAIBHHX
JofaTKax.

(2)p ExcrunyaTariiiauii KJI1ac 1
XapaKTEepPU3yeTbCsS BOJIOTICTIO MarepialiB, IO
BignoBigae Ttemmneparypi 20°C 1 BIOHOCHIN
BOJIOTOCTI ~ HABKOJHWIIHBOTO  TOBITPS, IO
nepeBuiye 85% TUIBKM JIEKUTbKA THDKHIB
MIPOTATOM POKY.

[MPUMITKA: [ns  ekcryaraumiiiHoro  kimacy |
CepelHs BOJOTICTh JEPEBUHM XBOMHUX TIOpiJ He
nepesuiye 12%.

(3)P Excrutyaraniitnuii KJ1ac 2
XapaKTEPHU3YETHCS BOJIOTICTIO MarepiajiB, IO
BiamoBimae Ttemmeparypi 20°C 1 BigHOCHIN
BOJIOTOCTI ~ HABKOJHUIIHBOTO  TOBITPs, IO

nepeBuiye 65% TUIBKM JIEKUTbKA THOKHIB

MPOTATOM POKY.
[MPUMITKA: JIns ekcruiyatamiiHoro kiacy 2

CepelHs BOJOTICTh JEPEBUHH XBOMHUX TIOpiJ HE
nepesuiye 20%.

(4)P Excrutyaraniitnuii KJ1ac 3
XapaKTepU3yeTbCs KIIMAaTHUHUMU  YMOBaMH,
[0 TPU3BOJAATH A0 BHUIIOI BOJOTOCTI UMM JUIS
eKCIUTyaTaIllifHOTO Kiacy 2.

2.3.2 Jlii i BIINBY HABKOJIMIIHbLOT O
cepeoBHINA

2.3.2.1 Bnnue mpueanocmi Ha6aHmaxceHHs i
6071020cmi HA MIUHICID

(1) Ilepexigui koedilieHTH, 110 BPaxXOBYIOTbH
BIUTUB Ha MIIHICTh TPUBAJIOCTI HABAHTAYKEHHS 1
BoJiorocTi (nuB.2.4.1), HaBeneHo y 3.1.3.

(2) Sxkmo 3'enHaHHS YTBOPIOETHCS JBOMA
JIepeB’SHUMHU eJIEMEHTaMH, 110 MaloTh pPi3HY
3aJISKHICTh XapakTepy poOOTH MPOTArOM Hacy,
BHU3HAYEHHS PO3PAaXyHKOBOI HECY4Oi 37aTHOCTI
HEOOXIJJTHO 3JIHCHIOBAaTH TMPH HACTYIHOMY

mod, 2

(2.6)

2.3.1.3 Service classes

(1)P Structures shall be assigned to one of the
service classes given below:

NOTE 1: The service class system is mainly aimed at
assigning strength values and for calculating
deformations under defined environmental conditions.

NOTE 2: Information on the assignment of structures to
service classes given in (2)P, (3)P and (4)P may be
given in the National annex.

(2)P Service class 1 is characterised by a moisture
content in the materials corresponding to a
temperature of 20°C and the relative humidity of
the surrounding air only exceeding 65 % for a few
weeks per year.

NOTE: In service class 1 the average moisture content
in most softwoods will not exceed 12 %.

(3)P Service class 2 is characterised by a moisture
content in the materials corresponding to a
temperature of 20°C and the relative humidity of
the surrounding air only exceeding 85 % for a few
weeks per year.

NOTE: In service class 2 the average moisture
content in most softwoods will not exceed 20 %.

(4)P Service class 3 is characterised by climatic
conditions leading to higher moisture contents than
in service class 2.

2.3.2 Materials and product properties

2.3.2.1 Load-duration and moisture influences
on strength

(1) Modification factors for the influence of load-
duration and moisture content on strength, see
2.4.1, are given in 3.1.3.

(2) Where a connection is constituted of two timber
elements having different time-dependent
behaviour, the calculation of the design load-
carrying capacity should be made with the
following modification factor kmog:
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nepexiiHoMy KoedimieHTi Kmod:

Koog = /K

mod

k

mod,1"*mod,2

1€ Kmod1 1 Kmod,2 — mepexisiHi KoeQillieHTH st
JIBOX JIEPEB'SIHUX €JIEMEHTIB.

2.3.2.2 Bnniue mpueanocmi HA6AHMA}CeHHA i
6os02ocmi Ha Oehpopmauii

(1) Jlnst rpaHUYHMX CTaHIB 32 MPUAATHICTIO JI0
eKCIUTyaTallll, SIKIIO KOHCTPYKLISA CKJIaJa€eThCs
3 eJeMeHTiB a0o 4YacTHH, II0 MAaloTh pi3HI
XapaKTEPUCTHKHU Y 3aJI€KHOCTI Bij 4acy, MOBHI
CepeHl 3HAUYEHHS MOAYINS MPYXKHOCT1 Emean fin,
MOayNst 3CYyBY Gmeanfin 1 MOIYJTb KOB3aHHS
Kser,fin, IK1 BAKOPUCTOBYIOTHCS ISl OOUMCIICHHS
MOBHUX Jledopmaliiid, HEOOX1THO BU3HAYATH 3a
HACTYITHUMU BHUpa3aMu:

E

mean

(14K

mean,fin —

G

mean

(14Kt )
K

ser

(14K )

G p—y

mean,fin

ser,fin —

(2) 1t rpaHUYHUX CTaHIB, MPHU SIKUX PO3TIOILT
KOPCTKOCTEH Yy KOHCTPYKIii BIUIMBaE Ha
pO3MOJIUT 3ycHSIb 1 MOMEHTIB, MOBHI CepeHi
3HAYCHHSI MOJYJISI TMPYXKHOCTI Emean fin, MOITYIIs
3cYBY Gmeanfin 1 MOAynb KOB3aHHS Keerfin,

IIOBUHHI 00YHMCIIIOBATUCH 3a HAaCTyITHUMH
BHUpa3aMu
E _ Emean
mean, fin l k
( + l//2 def )
G _ C:’mean
mean, fin — 1 k
( + '//2 def )

(2.6)

where Kmod,1 and Kmod,2 are the modification factors
for the two timber elements.

2.3.2.2 Load-duration and moisture influences
on deformations

(1) For serviceability limit states, if the structure
consists of members or components having
different time-dependent properties, the final mean
value of modulus of elasticity, Eminfin, Shear
modulus Gmean,fm, and slip modulus, Kser, fin, Which
are used to calculate the final deformation should
be taken from the following expressions:

(2.7)

(2.8)

(2.9)

(2) For ultimate limit states, where the distribution
of member forces and moments is affected by the
stiffness distribution in the structure, the final mean
value of modulus of elasticity, Emin, fin, Shear
modulus Gmean, fm, and slip modulus, Kser. fin, should
be calculated from the following expressions:

(2.10)

(2.11)
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K

ser

ser, fin
(1+ Wzkdef )

ae

Emean - cepenne 3HaUYCHHS MOJIYJISI IPYKHOCTI,

Gmean - cepeaHe 3HAYEHHS MOIYJIS 3CYBY;

Kser - MOZyJIb KOB3aHHS;

Kiet - KoeillieHT i OLIHKK aedopMartii
MOB3y4OCTI 3 ypaxyBaHHSAM
BiJIIOBIHOTO eKCIUTYaTaIiiftHOTO
KJ1acy;

W2 - KoeII[iEHT KBa31-MOCTIHHOT BETUYNHU
nii, fAKa CIHpUYMHIE  HaWOUIbII

Halpy)XeHHsI, BIJHOCHO [0 MIIIHOCTI
(sxmo Taka nig Oyzae MOCTIHOO, TO
w2 HEOOX1/THO 3aMIHUTH Ha 1.

TTIPUMITKA 1: Bemuuunu Kdef HaBeneHi y 3.1.4.

[TPUMITKA 2: Benuunnu Y2
EN 1990:2002

(3) V Bumaaky, fKIO 3’€THaHHS YTBOPEHO
JIEPEB’IHUMU  €JIEMEHTaMH 3  OJIHAKOBOIO
3QJIC)KHICTIO XapaKTepy poOOTH MPOTITrOM Yacy,
3HAauYeHHS Kdef HEOOXITHO MOABOITH.

HaBeJIeHl Yy

(4) Y Bumanky, SKImO 3’€IHAHHS YTBOPEHO
JIBOMa €JIEMEHTaMU Ha OCHOBI JIEPEBHUHU, IIO0
MalTh PI3HY 3aJIEKHICTh XapakTepy poOoTH
OpOTSATOM  4acy,  OOYMCIEHHS  TIOBHHUX
nedopmarniiii  TTOBHHHO BHKOHYBAaTUCh IIPU
HACTymMHOMY KoedimieHTi aedopmartiii Keef:

kdef =2 kdef,lkdef,Z

1€ Kdef.11 Kdef2 - Koedimientu medopmariiii s
IBOX J€PEB'IHUX €JIEMEHTIB.

2.4  TIlepeBipka
HagiiiHoOCTI

MeTo0M  KoedilieHTiB

2.4.1 Po3paxyHkoBa
XaPaKTePUCTUKHU MaTepiary

BC¢JIMYHUMHA

(1)P Po3paxyHkoBa BeIMUMHA XapaKTEPUCTHUKU
MII[HOCT] TOBUHHA PO3PAXOBYBATUCH SIK:

(2.12)

where:
Emean - IS the mean value of modulus of elasticity;

Gmean - IS the mean value of shear modulus;

Kser - IS the slip modulus;

Kdet - is a factor for the evaluation of creep
deformation taking into account the relevant
service class;

w2 - Is the factor for the quasi-permanent value

of the action causing the largest stress in
relation to the strength (if this action is a
permanent action, . should be replaced by
1).

NOTE 1: Values of ke are given in 3.1.4.

NOTE 2: Values of vy, are given in EN 1990:2002.

(3) Where a connection is constituted of timber
elements with the same time-dependent behaviour,
the value of should be doubled.

(4) Where a connection is constituted of two wood-
based elements having different time-dependent
behaviour, the calculation of the final deformation
should be made with the following deformation
factor Keer:

(2.13)

where Kaer, 1 1 and Keer, 2 are the deformation factors
for the two timber elements.

2.4  Verification by the partial factor method
2.4.1 Design value of material property

(1)P The design value Xa of a strength property
shall be calculated as:
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Xd = kmodﬁ

m
ne:
Xk - HOPMaTUBHE 3HAYEHHS
XapaKTePUCTHKHU MIITHOCTI;
™M - Koe(irieHT HaIIMHOCTI 3a

XapaKTePUCTUKOIO MaTepiaiy;

Kmod - mepeximHuii KoeQillieHT, M0 BPaxoBYe
BILJIMB TPUBAJIOCTI HABAHTAKEHHS Ta BOJOTOCTI.

IMPUMITKA 1: Bennuntu Kmog HaBeneni y 3.1.3

IMPUMITKA 2: PekomennoBani koe(illi€eHTH HAIIHHOCTI
JUIA  XapakTepUCTHK ~MaTepiamy (YM) HaBeleHO Y
Tab6mumi 2.3. IHdopMallito CTOCOBHO HAI[IOHAIBHOTO
BUOOPY MOYKHA 3HAWTH y HAI[IOHAJIBHOMY J0JATKY

(2.14)

where:

Xk is the characteristic value of a strength

property;
ym is the partial factor for a material property;

kmod IS @ modification factor taking into account
the effect of the duration of load and moisture
content.

NOTE 1: Values of kmq are given in 3.1.3.

NOTE 2: The recommended partial factors for material
properties (ym) are given in Table 2.3. Information on
the National choice may be found in the National annex.

Tabaunus 2.3 -PexomenaoBaHi koedinieHTH HAAIHOCTI PMm /I XapaKTePUCTHK

MartepiaJiB i onopis

OCHOBHI CITOJTy4YEHHS:
[linpHa nepeBuHa 1,3
JlomarokiieeHa aepeBruHa 1,25
®daneposani mioMmarepianmu LVL, panepa, | 1,2
0SB
HepeHo-ctpyxkoBi mutu (ICIT) 1,3
JlepeBHO-BOJIOKHHCTI IJIUTH, TBEP/Ii 1,3
JlepeBHO-BOJIOKHHCTI ITUTH, CEPEITHBOT 1,3
TBEPJOCTI
HepesHo-BonokuucTi miuth, (MDF) 1,3
JlepeBHO-BOJIOKHHCTI ITUTH, M’ SIK1 1,3
3'emHaHHA 1,3
3'enqnanHs nephopoBaHUMU METAIEBUMU 1,25
IUTACTHHAMU
ABapiiiHi crioTy4eHHs 1,0
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Table 2.3 - Recommended partial factors ym for material properties and resistances

Fundamental combinations:
Solid timber

Glued laminated timber
LVL, plywood, OSB,
Particleboards

Fibreboards, hard
Fibreboards, medium
Fibreboards, MDF
Fibreboards, soft
Connections

Punched metal plate fasteners

1,3
1,25
1,2
1,3
1,3
1,3
1,3
1,3
1,3
1,25

Accidental combinations

1,0

(2)p Po3paxynkoBa
XKOPCTKOCTI enmeMeHTa Eg
BHU3HAYATHUCH SIK:

XapaKTepUCTHKA
a00 Gg MOBUHHO

Ed e Emean
Im
Gd —_ Gmean
Im
ae.
Emean cepenHe 3HaYEHHS MOV II HOCTI;
b
Gmean CepeHE 3HAUCHHS MOMYJIS 3CYBY.
2.4.2 Po3paxynkoBe BHU3HAYEHHS
reoMeTpUYHNX AAHUX
(1) T'eomerpuyni maHi UIsI TONEPEUYHUX

nepepiziB Ta CUCTEM MOXYTh NMPHUMATHUCH SIK
HOMIHAJIbHI BETWYUHU 3 rapMoHi3oBaHWX hEN
cnenudikanii Ha Bupobu abo podoumx
KpECIICHb.

(2) Po3paxyHKOBI BEIWYMHHM JOMYCKIB 3a
TCOMETPUYHUMH PO3MIpaMH, SIKi BCTAHOBJICHO Y
[IUX CTaHAAapTaX, OXOIUIIOITh BIUIMBH Bif:

- TCOMCTPUYIHUX HETOYHOCTEM eJ'IeMeHTiB;

- ne(eKTiB KOHCTPYKIINA BiJi BUTOTOBJIEHHS Ta
3BEJICHHS.

- HEOJHOPIAHOCTI MaTepiaiiB (HANpUKIAA

CYUKIB).

(2)P The design member stiffness property Eq or Gq
shall be calculated as:

(2.15)

(2.16)

where:
Emean is the mean value of modulus of elasticity;

Gmean IS the mean value of shear modulus.

2.4.2 Design value of geometrical data

(1) Geometrical data for cross-sections and systems
may be taken as nominal values from product
standards hEN or drawings for the execution.

(2) Design values of geometrical imperfections
specified in this standard comprise the effects of

- geometrical imperfections of members;

- the effects of structural imperfections from
fabrication and erection;

- inhomogeneity of materials (e.g. due to knots).
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2.4.3 Po3paxyHKoBi onopu

(1)P  PozpaxyHkoBa BelIMYMHA ONOPY
(Hecydoi 31aTHOCTI) MTOBUHHA BU3HAYATHUCH SIK:

R
Rd = Kmod —
Im
ne:
Rk - HOpMAaTHBHE 3HA4YEHHS HECyd4oi
3JIaTHOCTI;
™ - KoeIIieHT HaJIHHOCTI JUIst

XapaKTEPUCTUKHU MaTepiany

Kmod - mepexigHuii KoeQillieHT, 10 BPaxoBye
BILJIUB TPUBAJIOCTI HABAaHTA)KEHHS Ta BOJIOTOCTI.
I[MTPUMITKA 1: Benuuunu Kmog HaBeneni y 3.1.3

I[MPUMITKA 2: [nsa xoedilieHTiB
2.4.1.

HaJIMHOCTI  JUB.

2.4.4 Tlepesipka piBnoBaru (EQU)

(1) ®opmu HamiiHOCTI ISl  MEPEBIPKHU
CTaTUYHOI pIBHOBaru? HaBeAeHAa y TaOIUIIl
Al.2 (A) nomatka Al EN 1990:2002,
BIIMOBIIHUM YHHOM  3aCTOCOBYIOTBHCS ISt
pPO3paxyHKy JEpeB'SHUX KOHCTPYKIIIH, Hamp.,
JUIsl  PO3PaxXyHKy aHKepHUX OousTiB, abo
MEepPEBIPKA OMOP, IO 3a3HAKOTh MIAHOMY BIif
HEPO3PI3HUX OAJIOK.

Po3aia 3 BaacTuBocTi maTepiasiiB

3.1 3arajanHi HoJIOKeHHSA

3.1.1 XapakTepucTUKH  MiOHOCTI i

JKOPCTKOCTi

(1)P XapakTepuCTHKH MIITHOCTI 1 KOPCTKOCTI1
MOBUHHI BU3HAYaTUCh HAa OCHOBI BUIPOOYBaHb
Ui THIB JIid, BIUIMBY SIKUX 3a3HaBaTHME
Marepial y KOHCTPYKIlii, a0o Ha OCHOBI
MOPIBHSAHB 13 TAKUMHU XK 3pa3KaMu JCPEBHHH 1
copramu, a00 MarepiajaMH Ha  OCHOBI
JepeBUHU, a00 Ha OCHOBI HAJEKHUM YHUHOM
BCTAHOBJICHHX 3QJIEKHOCTEH MDK pIZHUMU
BIIACTHBOCTSMHU.

3.1.2 CuiBBigHomenHs

aedopmaniinn

CHATIPYKeHHS -

3HAYEHHS
JHHIAHOT

()P Ockinbku
BHU3HAYAIOTHCA 32

HOpPMAaTHBHI
NPUITYLICHHS

2.4.3 Design resistances

(1)P The design value of a resistance (load-
carrying capacity) shall be calculated as:

(2.17)

where:

R« is the characteristic value of load-carrying
capacity;

ym is the partial factor for a material property,

kmod 1S @ modification factor taking into account the
effect of the duration of load and moisture content.

NOTE 1: Values of kmod are given in 3.1.3.
NOTE 2: For partial factors, see 2.4.1.

2.4.4 Verification of equilibrium (EQU)

(1) The reliability format for the verification of
static equilibrium given in Table Al.2 (A) in
Annex Al of EN 1990:2002 applies, where
appropriate, to the design of timber structures, e.g.
for the design of holding-down anchors or the
verification of bearings subject to uplift from
continuous beams.

Section 3 Material properties
3.1 General

3.1.1 Strength and stiffness parameters

(1)P Strength and stiffness parameters shall be
determined on the basis of tests for the types of
action effects to which the material will be
subjected in the structure, or on the basis of
comparisons with similar timber species and grades
or wood-based materials, or on well-established
relations between the different properties.

3.1.2 Stress-strain relations

(1)P Since the characteristic values are determined

on the assumption of a linear relation between

stress and strain until failure, the strength
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3aJIeKHOCTI MDK HaIpy>KEHHAMHU 1
neopmanisiMu 10 pyHHYBaHHSA, IepeBipKa
MIIHOCTI OKPEMHUX €JIEMEHTIB TaKOX TOBHHHA
0a3yBaTHCh Ha TaKii JIHIHHINA 3aJI€)KHOCTI.

(2) Jns enemenTiB, ab0 X OKpEeMHX YaCTHH, IO
3a3HAIOTh CTUCKY, MOJE 3aCTOCOBYBAaTHUCH
HEITIHIITHA 3aJIeKHICTh (MIPYKHO-TIJIACTUYHA).

3.1.3 Ilepexigni koedinieHTH MilHOCTI M5
eKcIIyaTaniiHuX KJaciB i kJaciB
3a TPUBAJTICTIO HABAHTAKEHHS

(1) TloBuHHI 3aCTOCOBYBAaTHCh HeEpeXigHi
KoedimieHTH Kmod, 10 HaBeeHI y Ta0Omi 3. 1.

(2) SAxmo CITOJIy4YECHHS HAaBAHTAXXEHb
CKJIQ/Ia€ThCs 13 J1H, 0 HaJleXaTh JI0 PI3HUX
KJIaciB 32  TPUBAIICTIO  HaBaHTAXEHHS
HEOOXiqHO BUOWpaTH 3HAYEHHS Kmod, sKE
BIIHOCUTBCS 7O Jii 3  HAMKOPOTIIOIO
TPHUBAIICTIO, HANPHUKIAA, JUISI CHOJYYCHHS
HABAaHTAXXEHHS Bl BJIACHOI Barm Ta SKOTOCh
KOPOTKOTPHUBAJIOTO, MMOBUHHO 3aCTOCOBYBAaTUCH
3HAYEHHS  Kmod, IO  BIZHOCHTBCA [0
KOPOTKOTPHBAJIOTO HABAaHTAXCHHSI.

3.1.4 Ilepexiani koedinienTn aedpopmauiii
JJIS eKCIUTyaTaliiHUX KJIaciB

(1) TloBuHHI 3aCTOCOBYBAaTHCh 3HAYCHHS
koedimienTiB medopmariii Kdef, IKi HaBEICHO Y
Tabymmi 3.2

3.2 HinbHa nepeBuHA

(1)P HdepeB'ssHi eneMeHTH MOBUHHI BIAMOBIAATH
EN 14081-1. /[lepeB'sHi eleMEHTH KpYTJIOTO
nepepi3zy moBuHHI BignoBigatu EN 14544,

[MPUMITKA: Kimacu MinHOCTI
HaBezeHo y EN 338.

IUIL  TepeBUHU

(2) Moxe BpaxoByBaTHCh BIUIMB pO3MIpy
eJeMeHTa Ha MIIHICTb.

(3) HAna npsAMOKYTHOI UUIBHOI JAEPEBUHU 3
HOPMATHBHOIO TYCTHHOIO pk < 700 xr/m>,
0a3o0Ba BUCOTa Mepepizy mpu 3ruHi ado mupuHa
(MakcuManbHUIM pO3MIp Mepepidy) Mpu po3Tasi
npuiiMaetbes 150 mm. [l BucOT mepepiziB 3
LUTBHOT IGPEBUHU TPU 3THHI a00 IHUPHHU TpU
po3Ts3i meHmie 150 MM, HOpMaTUBHI 3HAYEHHS
fnk frok MOXXYTh OyTu 301IbIICH]
3aCTOCYBaHHSIM KOoeQillieHTY Kn, 110
BU3HAYAETHCS SIK:

verification of individual members shall also be
based on such a linear relation.

(2) For members or parts of members subjected to
compression, a non-linear relationship (elastic-
plastic) may be used.

3.1.3 Strength modification factors for service
classes and load-duration classes

(1) The values of the modification factor Kmog given
in Table 3.1 should be used.

(2) If a load combination consists of actions
belonging to different load-duration classes a value
of kmod Should be chosen which corresponds to the
action with the shortest duration, e.g. for a
combination of dead load and a short-term load, a
value of kmod corresponding to the short-term load
should be used.

3.1.4 Deformation modification factors for
service classes

(1) The values of the deformation factors keef given
in Table 3.2 should be used.

3.2 Solid timber

(1)P Timber members shall comply with
EN 4081-1. Timber members with round cross-
section shall comply with EN 14544,

NOTE: Strength classes for timber are given in
EN 338.

(2) The effect of member size on strength may be
taken into account.

(3) For rectangular solid timber with a
characteristic timber density P« < 700 kg/m?, the
reference depth in bending or width (maximum
cross-sectional dimension) in tension is 150 mm.
For depths in bending or widths in tension of solid
timber less than 150 mm the characteristic values
forand fm, xand fio,x may be increased by the factor
kn, given by:
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(

kn =min ¢

\

(@)0,2
h

1,3

(3.1)

ne h - Bucora nepepizy npu 3runi abo mupuna Where h is the depth for bending members or width
MIPH PO3TS31 EIEMEHTA, B MM.

for tension members, in mm

Taoauus 3.1 3nayenns Kmod

Marepian Cranpapr Excnayar Kaacu 3a TpuBajicTIO HABAHTAKEHHS
AUMHHE "y o crifina Josrorpu | Cepennno | Koporko| Mutre
raac ais BaJia il | TpUBaJja | TpUBaja| Ba JAif
HinpHa EN 14081-1 1 0,60 0,70 0,80 0,90 1,10
JiepeBUHA 2 0,60 0,70 0,80 0,90 1,10
3 0,50 0,55 0,65 0,70 0,90
Hormmato- EN 14080 1 0,60 0,70 0,80 0,90 1,10
KJIeEHA 2 0,60 0,70 0,80 0,90 1,10
JIepEBUHA 3 0,50 0,55 0,65 0,70 0,90
danepoBani | EN 14374, 1 0,60 0,70 0,80 0,90 1,10
MaTepiaiu EN 14279 2 0,60 0,70 0,80 0,90 1,10
LVL 3 0,50 0,55 0,65 0,70 0,90
danepa EN 636
Yacruna 1,2, 3 1 0,60 0,70 0,80 0,90 1,10
Yacruna 2, 3 2 0,60 0,70 0,80 0,90 1,10
YacrtuHa 3 3 0,50 0,55 0,65 0,70 0,90
0SB EN 300
OSB/2 1 0,30 0,45 0,65 0,85 1,10
OSB/3, OSB/4 1 0,40 0,50 0,70 0,90 1,10
OSB/3, OSB/4 2 0,30 0,40 0,55 0,70 0,90
JACIT EN 312
Yactuna 4, 5 1 0,30 0,45 0,65 0,85 1,10
YacTtuna 5 2 0,20 0,30 0,45 0,60 0,80
Yactuna 6, 7 1 0,40 0,50 0,70 0,90 1,10
Yactuna 7 2 0,30 0,40 0,55 0,70 0,90
JBII EN 622-2
TBEpAa HB.LA, HB.HLA a6o |1 0,30 0,45 0,65 0,85 1,10
2
HB.HLH a6o 2 2 0,20 0,30 0,45 0,60 0,80
JBII EN 622-3
Cepennboi MBH.LA1 a6o 2 1 0,20 0,40 0,60 0,80 1,10
TBEPJIOCTI MBH.HLS1 a6o 2 1 0,20 0,40 0,60 0,80 1,10
MBH.HLSI1 a6o 2 2 - - - 0,45 0,80
JBII EN 622-5
MDF MDF.LA, MDF.HLS |1 0,20 0,40 0,60 0,80 1,10
MDF.HLS 2 - - - 0,45 0,80
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Table 3.1 - VValues of kmod

Material Standard Service |[Load-duration class
class Permanent [Long [Medium |[Short |Instanta-
action term term term neous
action |action action |action
1 0,60 0,70 0,80 0,90 1,10
Solid timber |EN 14081-1 2 0,60 0,70 0,80 0,90 1,10
3 0,50 0,55 0,65 0,70 0,90
Glued EN 14080 1 0,60 0,70 0,80 0,90 1,10
laminated 2 0,60 0,70 0,80 0,90 1,10
timber 3 0,50 0,55 0,65 0,70 0,90
LVL EN 14374, EN 14279 |1 0,60 0,70 0,80 0,90 1,10
2 0,60 0,70 0,80 0,90 1,10
3 0,50 0,55 0,65 0,70 0,90
Plywood EN 636
Part 1, Part 2, Part3 |1 0,60 0,70 0,80 0,90 1,10
Part 2, Part 3 2 0,60 0,70 0,80 0,90 1,10
Part3 3 0,50 0,55 0,65 0,70 0,90
0SB EN 300
OSB/2 1 0,30 0,45 0,65 0,85 1,10
OSB/3, OSB/4 1 0,40 0,50 0,70 0,90 1,10
OSB/3, OSB/4 2 0,30 0,40 0,55 0,70 0,90
Particle- EN 312
board Part 4, Part 5 1 0,30 0,45 0,65 0,85 1,10
Part5 2 0,20 0,30 0,45 0,60 0,80
Part 6, Part 7 1 0,40 0,50 0,70 0,90 1,10
Part 7 2 0,30 0,40 0,55 0,70 0,90
Fibreboard, |EN 622-2
hard HB.LA, HB.HLA 1 or |1 0,30 0,45 0,65 0,85 1,10
HB.HLA 1 or2 2 0,20 0,30 0,45 0,60 0,80
Fibreboard, [EN 622-3
medium MBH.LAL or 2 1 0,20 0,40 0,60 0,80 1,10
MBH.HLS1 or 2 1 0,20 0,40 0,60 0,80 1,10
MBH.HLS1 or 2 2 - - - 0,45 0,80
Fibreboard, [EN 622-5
MDF MDF.LA, MDF.HLS |1 0,20 0,40 0,60 0,80 1,10
MDF.HLS 2 - - - 0,45 0,80

(4) ns nepeBuHH, sKa BCTaHOBJIEHA Ha abo

OJIM3bKO TPAHUIN TIrPOCKOIYHOCTI, 1 sKa
BIPOTIIHO BHUCYIIEHA TMiJ HAaBaHTAKEHHSM,
3HA4CHHSI Kdef, HaBeICH1 y TabmuIli 3.2, MOBUHHI
30uTbIIYBaTHCH 110 1,0.

(5)P IlumoBi 3'eqHaHHS TMOBWHHI BiAMOBIAATH
EN 385.

3.3

()P Jlomaro-kneeHi
Bigmosigatu EN 14080.

ITPUMITKA: B EN 1194 3nadeHHS BIacTHBOCTEH
MIITHOCTI 1 dKOPCTKOCTI HAJAHO ISl JIOMIaTO-KICEHOT
JIEpEBUHU BIAMOBIAHO 1O KiaciB, auB. Jomatok D
(indopmatuBHUI).

Jomaro-KiaecHa fepeBHHA

eJIEMEHTH IIOBUHHI

(4) For timber which is installed at or near its fibre
saturation point, and which is likely to dry out
under load, the values of kgef, given in Table 3.2,
should be increased by 1,0.

(5)P Finger joints shall comply with EN 385.

3.3 Glued laminated timber

(1)P Glued laminated timber members shall comply
with EN 14080.

NOTE: In EN 1194 values of strength and stiffness
properties are given for glued laminated timber
allocated to strength classes, see annex D
(Informative)
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(2) BruuB po3MipiB efneMeHTa Ha MIIHICTh MOXe
BpPaxOBYBATHCh.

(3) [dust momaTo-KIeeHOT NepeBHHH MPSIMOKYTHOTO
nepepisy, 3a 6a30By BUCOTY HpH 3I'HHI, 00 LIMPHUHY
npu po3Tsi3i, mpuiiMaeTsest 600 M. [ Bucotu mpu
3ruHi a00 IIUPUHHM TPH PO3TSI3i AOMIATO-KICEHOT
JIepeBUHU MeHme Hik 600 MM, HOpPMAaTHUBHI
sHadeHHs fmx 1 fiox MOXYTH 30inBHIYBATHCH HA
KoeQili€eHT Ky , MpUAHATHI SIK:

ol

11

600
h

kn = min

ne h - BUcoTa 1 3rMHAIBHUX €JIeMEHTIB abo
IIMPUHA 7151 PO3TATHYTUX €JIEMEHTIB, B MM.

(4)P  KpynHi munoBi  3'€IHaHHSA, IO
BiamoBigaroTe Bumoram ENV 387, He moBuHHI
3aCTOCOBYBAaTHUCH JUTS BUPOOIB, AK1

BUKOPHCTOBYIOTHCSl Y €KCILTyaTaliiHOMY Kjaci
3, e HarpsiM BOJIOKOH 3MIHIOETHCS Y BY3JIL.

(5)P HeoOxinHo BpaxoByBaTH BIUIUB PO3MIpIB
eJleMeHTa Ha MIITHICTh npu 3THHI
MEPIECHANKYIISIPHO BOJIOKHAM.

Ta6auus 3.2 - 3HayeHHs Kyer 1151 1epeBUHA

(2) The effect of member size on strength may be
taken into account.

(3) For rectangular glued laminated timber, the
reference depth in bending or width in tension is
600 mm. For depths in bending or widths in tension
of glued laminated timber less than 600 mm

the characteristic values for fm «x and fio,x may be
increased by the factor kn, given by

(3.2)

where h is the depth for bending members or width
for tensile members, in mm.

(4)P Large finger joints complying with the
requirements of ENV 387 shall not be used for
products to be installed in service class 3, where the
direction of grain changes at the joint.

(5) P The effect of member size on the tensile

strength perpendicular to the grain shall be taken
into account.

i MaTepiasiB Ha 0CHOBI epeBUHHI

Marepian Crangapt Excrnyaraniinuii Kinac
1 2 3
IineHa EN 14081-1 0,60 0,80 2,00
JIepeBUHA
Jlomaro-kieeHa EN 14080 0,60 0,80 2,00
JIepeBUHA
daneposaHi EN 14374, 0,60 0,80 2,00
MaTepiaiu EN 14279
danepa EN 636
Yacrtuna 1 0,80 -
Yactuna 2 0,80 1,00
Yactuna 3 0,80 1,00 2,50
0SB EN 300
0SB/2 2,25 - -
OSB/3, OSB/4 1,50 2,25 -
JICII EN 312
Yactuna 4 2,25 - -
Yactuna 5 2,25 3,00 -
Yactuna 6 1,50 - -
Yactuna 7 1,50 2,25 -
JBIT EN 622-2
TBEpIa HB.LA 2,25 - -
HB.LA1, HB.LA 2 2,25 3,00 -
JBIT EN 622-3 3,00 - -
CepenHboi TBEpAOCTI MBH.LA1, MBH.LA2 3,00 4,00 -
MBH.HLS1, MBH.HLS2
JBIIT EN 622-5
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MDF MDF.LA 2,25 -
MDF.HLS 2.25 3,00

Table 3.2 - Values of kqet for timber and wood-based materials

Material Standard Service class
1 2 3
Solid timber EN 14081-1 0,60 (0,80 |2,00
Glued Laminated EN 14080 0,60 10,80 |2,00
timber
LVL EN 14374, EN 14279 0,60 (0,80 (2,00
Plywood EN 636
Part 1 080 |— |—
Part 2 0,80 [1,00 |—
Part3 0,80 [1,00 |2,50
osB EN 300
OSB/2 2,25 |- —
OSB/3, OSB/4 1,50 (2,25 |-
Particleboard EN 312
Part 4 2,25 |— |—
Part 5 2,25 (3,00 |—
Part 6 1,50 |— |—
Part 7 1,50 |2,25 |-
Fibreboard, hard EN 622-2
HB.LA 225 |— |—
HB.HLAL, HB.HLA2 (2,25 (3,00 |—
Fibreboard, medium [EN 622-3
MBH.LAL1, MBH.LA2 (3,00 |— |—
MBH.HLS1, 3,00 (4,00 |—
MBH.HLS?2
Fibreboard, MDF EN 622-5
MDF.LA 225 |— |—
MDF.HLS 2,25 (3,00 |-




3.4  ®aneposani nuiomarepianu (LVL)

(1)P Koncrpykuiitai enement 3 LVL nosunHi
siamosigatu EN 14374

(2)P Jna LVL mnpsmokyTrHOTO Tmiepepisy 3
OpIEHTAIlI€}0 BCIX BOJIOKOH INIMOHY B OIHOMY
HampsiMi, TOBHMHEH BPaxOBYBaTHCh  BILIUB
po3Mipy eleMeHTa Ha MINHICTh MpU 3THHI 1
pO3Ts3i.

(3) bazoBoro mpu 3runi € Bucora 300mm. Jls
BUCOTaX mpu 3ruHi  He piBHEX 300MM
HOpMAaTHBHE  3HAueHHA  fmk HIOBHHHO
30UTBITYBATUCh  HA  KoeimieHT  kn,  mo
BHU3HAYA€ETHCA SK:

(2
h

kh = min <
1,2

\

ne, h - Bucora enemenra, B MM.

S — eKCIOHEHIIAJIbHA 3aJICKHICTh BIUIMBY
po3Mmipy, nuB. 3.4(5)P.

(4) IIpu po3ts3i 6a3oBot0 € qoBxkuHA 3000 MM.
Jlnst moBxuH Tipu po3Tsa3i He piBHUX 3000 MM,
HOpMaTHBHE 3HAYCHHS ft.0.k TIOBHHHO
30UTbIIyBaTHCh ~ Ha  KoedimieHT K, mo
BU3HAYAECTHCA SK:

( (3000)5/ 2
|

ki=min ¢
1,1

| - JOBXXHHaA CJICMCHTA, B MM.

(5)P EkcrnoHeHIianpbHa 3aJ€XKHICTh BIUIUBY
po3mipy S s LVL noBuHHa mpuiimMatuch sk
3asBlIeHa y BianosigHocTi 3 EN 14374,

(6)P  Kpynni  mmnoBi  3'€gHaHHS, IO
BiamoBigaroTe BumoraM ENV 387, He moBuHHI

3.4  Laminated veneer lumber (LVL)

(1) P LVL structural members shall comply with
EN 14374,

(2) P For rectangular LVVL with the grain of all
veneers running essentially in one direction, the
effect of member size on bending and tensile
strength shall be taken into account.

(3) The reference depth in bending is 300 mm. For
depths in bending not equal to 300 mm the
characteristic value for fn, « should be multiplied
by the factor kn, given by

(3.3)

where:h is the depth of the member, in mm;

s is the size effect exponent, refer to 3.4(5)P.

(4) The reference length in tension is 3000 mm. For
lengths in tension not equal to 3000 mm the
characteristic value for fio,k should be multiplied by
the factor ki given by

(3.4)

where | is the length, in mm.

(5)P The size effect exponent s for LVL shall be
taken as declared in accordance with EN 14374.

(6)P Large finger joints complying with the
requirements of ENV 387 shall not be used for
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3aCTOCOBYBaTUCh I E: BUPOOIB, AK1
BUKOPHUCTOBYIOTBCS y €KCIUTyaTaliiHOMY Kiaci
3, Je HamIpsM BOJOKOH 3MIHIOETBCS Y BY3JIi.

(7)P Hdma LVL 3 opieHTamiero BCiX BOJIOKOH
IIMOHY B OJHOMY  HampsiMi, [OBHHEH
BpPaxOBYBaTHCh BIUIMB pPO3MIpYy €JE€MEHTa Ha
MIIHICTE TpPH PO3TSA31 NEPHEHIUKYISPHO 0
BOJIOKOH.

3.5

(1)P Ilamemi Ha OCHOBI JEpPEBUHH MOBHHHI
BigmoBimatn EN 13986, a LVL, mpo
BUKOPUCTOBYIOTBCS Y SIKOCTI TaHesned -
EN 14279.

(2) 3acrocyBanns m’sxux JICII BignosigHO A0
EN 622-4 moBuHHI pO3KPIIUIATHACH BITPOBUMH
B’S35IMM 1 IPOEKTYBAaTUCh Yepe3 BUIIPOOYBAHHS.

3.6  Kueroui peyoBuHU

()P Kneroui Marepianu s KOHCTPYKIIIH
MOBUHHI  3a0e3neyyBaTd  3’€IHAHHS  TaKoi
MIITHOCTI Ta JOBTOBIYHOCTI, 100 I[UIICHICTh
3'€eIHaHHS MIATPUMYyBaIach Ha piBHI
BHU3HAUYEHOTO eKCIUTyaTaliifHoro KJ1acy
MPOTATOM nepenoayeHoro TEPMIHY
eKCIuTyaTarii KOHCTPYKIIii.

IIaneni Ha oCHOBI 1epeBHHM

(2) Kneroui peuoBUHH, SIKI BiAMOBINAIOTH KIIACy
1 texniuaumx BuMOT, Bu3HadeHuUX y EN 301,
MOXYTh 3aCTOCOBYBATHUCH JUIST BCIX
eKCIUTyaTaI[liHUX KJIaciB.

(3) Kueroui peuyoBUHH, SIKI BiIMOBINAIOTH KIIaCy
2 TexHiyHWX BUMOT, Bu3HadeHuX y EN 301,

MOBHHHI  3aCTOCOBYBaTHCh  TUIBKH  JJIs
eKcIuTyaTariiaux kiacie 1 abo 2, 1 mpu
HETPUBAIOMY  BIUIMBI  TeMIepaTypH, IO

nepesuirye 50°C.

3.7

(1)P MetaneBi KpinmuiabHI €JIEMEHTH ITOBWHHI
BigmoBizat BuMoram EN 14592, a metaneBi
3'eqnanHsa - EN 14545,

MertaJjieBi KpinujibHi eJ1leMeHTH

Po3ain 4  JloBroBiuHicTh
41  CriiikicTb NpoTH OloJIoriYHNX
oprasizmiB

(1)P [HepeBuna 1 wmarepiaqu Ha il OCHOBI
MOBMHHI MaTtu ab0 JOCTaTHIO MPUPOIHY
IOBTOBIYHICTE, BiAmoBigHo 10 EN 350-2 mia

products to be installed in service class 3, where the
direction of grain changes at the joint.

(7)P For LVL with the grain of all veneers running
essentially in one direction, the effect of member
size on the tensile strength perpendicular to the
grain shall be taken into account.

3.5 Wood-based panels

(1) P Wood-based panels shall comply with
EN 13986 and LVL used as panels shall comply
with EN 14279.

(2) The use of softboards according to EN 622-4
should be restricted to wind bracing and should be
designed by testing.

3.6 Adhesives

(1)P Adhesives for structural purposes shall
produce joints of such strength and durability that
the integrity of the bond is maintained in the
assigned service class throughout the expected life
of the structure.

(2) Adhesives which comply with Type |
specification as defined in EN 301 may be used in
all service classes.

(3) Adhesives which comply with Type Il
specification as defined in EN 301 should only be
used in service classes 1 or 2 and not under
prolonged exposure to temperatures in excess of
50°C.

3.7 Metal fasteners

(1)P Metal fasteners shall comply with EN 14592
and metal connectors shall comply with EN 14545,

Section 4 Durability

4.1 Resistance to biological organisms

(1)P Timber and wood-based materials shall either
have adequate natural durability in accordance with
EN 350-2 for the particular hazard class (defined in
EN 335-1, EN 335-2 and EN 335-3), or be given a
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0c00IMBO HEOE3NEYHOTO Kiacy (BU3HAYEHOTO B
EN 335-1, EN 335-2 i EN 335-3), a6o
MiJIaBaTUCh 3aXUCHIA oOpoOIli, BU3HAYCHIN Yy
Bignosiguocti 10 EN 351-1 1 EN 460.

[MPUMITKA 1: 3axucHa 00poOKka MOXXE BILTUBATH
Ha MIHICTh 1 )KOPCTKICTb.

[NPUMITKA 2: IlpaBuna BHU3HAu€HHS 3aXUCHHUX
00pobok HaBeneni y EN 350-2 EN 335.

4.2  CriiikicTs NpoTH KOPO3ii]

(1)P MeraneBi KpinuiabHI €JIEMEHTH Ta IHIII
KOHCTPYKTHBHI1 3'€lHaHHS MOBHMHHI ab0 Martu
HEOOX1IHYy KOpO3iliHY CTiiiKicTh, abo OyTu
3aXUIIEHUMH BiJl KOPO3ii.

(2) llpuknanu MIHIMAIBHOTO MPOTUKOPO3IHHOTO
3aXUCTy, a00 TEXHIYHMX BUMOT JI0 MaTepiaiiB
JUId PI3HUX eKCIUlyaTalllfHUX KjaciB  (JuB.
2.3.1.3) naBeneno y tabnuii 4.1.

preservative treatment selected in accordance with
EN 351-1 and EN 460.

NOTE 1: Preservative treatment may affect the strength
and stiffness properties.

NOTE 2: Rules for specification of preservation
treatments are given in EN 350-2 and EN 335.

4.2 Resistance to corrosion

(1)P Metal fasteners and other structural
connections shall, where necessary, either be
inherently corrosion-resistant or be protected
against corrosion.

(2) Examples of minimum corrosion protection or
material specifications for different service classes
(see 2.3.1.3) are given in Table 4.1.

Tabamnusa 4.1 Tlpukaaan MiHiMaJbHUX TeXHIYHUX BUMOT /10 3aXMCTY MaTepiajiB KpinJjieHHs
nportu koposii (Binnmosigno 3 ISO 2081)

Excnayaraniiinnii knac®
Kpinaenns
P 1 2 3
saxu i mypynu 3 d <4 Mm He 3acrocos Fe/Zn 12c? Fe/Zn 25¢?
Bosru, Haremi, UBSXH 1 IIypyIH 3 He 3acrocos He 3acrocoB Fe/Zn 25¢?
d>4 MM
Ckobu Fe/Zn 12c? Fe/Zn 12c? Hepxasiroua
CTaJlb
KpimeHns 3 MetaneBux Fe/Zn 12c? Fe/Zn 12c? Hepxasiroua
neppopoBaHUX IUIACTHH 1 CTAJICBUX CTaJlb
IUTACTHH 10 3 MM 3aBTOBIIKH
CraneBi IUIACTUHHU Bill 3 MM JI0 5 MM He 3acTocos Fe/Zn 12c? Fe/Zn 25¢
3aBTOBIIKH
Crainesi IacTUHU OUIBIIE 5 MM He 3actocoB He 3actocoB Fe/Zn 25¢2
3aBTOBILKH
& SIkmio 3acTOCOBYEThCS rapsde IUHKYBaHHS, TO Fe/Zn 12¢ HeoOxinHO 3amiHioBaTH Ha Z275, a
Fe/Zn 25¢ na Z350, Bignosiguo 1o EN 10147
b s oco6auBo arpecMBHUX YMOB HEOOXITHO rependavyaTtd 3aCTOCYBaHHS TIIMOIIOTO Tapsyoro
LIUHKYBaHHS a00 HeprKaBilo4voi cTali.
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Table 4.1 - Examples of minimum specifications for material protection against corrosion

for fasteners (related to 1SO 2081)

Fastener Service Class®

1 2 3
Nails and screws with d <4 mm None Fe/Zn 12¢* |Fe/Zn 25¢?
Bolts, dowels, nails and screws with d > [None None Fe/Zn 25¢?
4 mm
Staples Fe/Zn 12¢® |Fe/Zn 12¢®* |Stainless steel
Punched metal plate fasteners and steel |Fe/Zn 12c* |Fe/Zn 12c¢® |Stainless steel
plates up to 3 mm thickness
Steel plates from3 mmup to 5mmin  |None Fe/Zn 12¢® |Fe/Zn 25c?
thickness
Steel plates over 5 mm thickness None None Fe/Zn 25¢?

& If hot dip zinc coating is used, Fe/Zn 12c should be replaced by Z275 and Fe/Zn 25¢ by Z350 in

accordance with EN 10147

b For especially corrosive conditions consideration should be given to heavier hot dip coatings or

stainless steel.

Po3nin 5 OcHoBH po3paxyuky Section 5 Basis of structural analysis
KOHCTPYKUii
513 i
araJibHl MoJ1I0KCHHSA 5.1 General
(1)P Po3paxyHku OBHUHHI 3/11HCHIOBATUCH 13 . )
3ACTOCYBAHHAM PO3PAXYHKOBHX MOJIE/IEH (1)P C_alculatlor)s shall be performed using
appropriate design models (supplemented, if

(IOTIOBHIOBATHUCH 3a HEOOXIAHOCT1
BUNPOOYBaHHSIMH) 13 BAKOPUCTAHHSM BCIX
BIIOBIIHUX 3MIHHUX BeIUYMH. Moeni
MMOBHUHHI 3 HAJIC)KHOKO TOYHICTIO BiIOOpaXkaTu
po0OOTY KOHCTPYKIIii, BiAMOBIAATH
3araJibHOMPUHHATOMY PIBHIO BUKOHAHHS, SIKHA
MMOBUHEH JIOCATATHCh 1 HAMIHHOCTI iH(OopMaIltii
Ha SIKIi IPYHTYIOTBCSI PO3PaXyHKH.

(2) 3arampHuil xapakTep poOOTH KOHCTPYKIIii
MOBHHEH OIIIHIOBATHCh MUIAXOM PO3PaxXyHKY
HACNIAKIB Al mpu JiHINHIA Moneni marepiany
(mpyxHiii xapakTep poOOTH).

necessary, by tests) involving all relevant variables.
The models shall be sufficiently precise to predict
the structural behaviour, commensurate with the
standard of workmanship likely to be achieved, and
with the reliability of the information on which the
design is based.

(2) The global structural behaviour should be
assessed by calculating the action effects with a
linear material model (elastic behaviour).

3) His KOHCTPYKIIIH, 3IaTHUX o )
Nepepo3NOAIATH BHYTpimHi 3ycwmis wepes (3) FOr structures able to redistribute the internal
YeTHAHHA 3 BiAMOBiTHOIO mojaTimBicTio, [OrCes via connections of adequate ductility, elastic-

MOXYTh 3aCTOCOBYBATUCH MPYKHO-TUIACTHYHI
MOJIeNl pO3PaxyHKy BHYTPIUIHIX 3yCHJIb B
€JIEMEHTaX.

(4)P Mopeni qist oOYHMCIEHHS BHYTPINIHIX

plastic methods may be used for the calculation of
the internal forces in the members.

(4)P The model for the calculation of internal
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3yCWIb Yy KOHCTPYKIii a0o il 4acTWHI MOBHUHHI
BpPaxoBYBaTH BILUIUB JieopMarliii 3’ €JHaHb.

(5) Sk mpaBumio, BIUMB nedopmariii 3’€aHaHb
MOBHHEH BPAaXxOBYBATUCh 4Yepe3 iX KOPCTKICTh
(HanmpukiIaa KpyTuibHy a0o nepeaaTouny), abo
4yepe3 BeTMYMHH 3CYBY, 10 BCTAHOBIIIOIOTHCS SIK
GyHKIIS pIBHA HAaBAaHTAXKEHHS Y 3’ €THAHHI.

5.2

(1)P Ilpu po3paxyHKy KOHCTPYKIi TOBHHHI
BpPaxOBYBAaTHCh:

EaemenTn

-BIIXWJICHHS B1JI JTIHIHHUX PO3MIPIB ;
-HEOJHOPITHOCT1 MaTepiaiy.

MMPUMITKA: BinxuneHHs Bij JiHIMHUX pO3MIipiB i
HEOJHOPIJIHOCTI BPaxOBYIOThCSI HESIBHHM YHHOM
METOJJaMH  PO3PaxXyHKIB, HABEACHUMH VY I[bOMY
HOPMATHBHOMY JTOKYMEHTI.

(2)P OcnabnenHs y mnomepedyHoMy Tepepisi
MOBUHHI  BpPaxOBYBaTUCh MpU  HepeBipii
MII[HOCTI €JIeMEHTA.

(3) [ocnabnenHssMu y monepedyHOMY Iepepizi
MOJKHA 3HEXTYBATH Y HACTYITHUX BUTIA/IKAX:

-IBSAXH 1 IIypyn# & 6 MM 1 MEHIIIE, BCTAHOBJICHO
0e3 monepeTHbOr0 BUCBEPJIFOBAHHS OTBOPIB

-OTBOpPHY y CTUCHYTIHM 30HI €JIEMEHTIB 3alIOBHEHI
MaTepiaioM 3 BHUIIAMH XapaKTEPUCTHKAMU
YKOPCTKOCTI HIK JIepeBHHA.

(4) Ipwm orrinIl poOOYOT BETUIMHHU OTIEPEYHOTO
nepepidy y 3’€mHaHHI 3 0araro YMCeIbHUMH
3’€IHyBaJIbHUMH €JICMEHTaMH, BCl OTBOPH, SIKi
3HAXOIAThCS Ha BiJCTaHi TIOJIOBHHU
MIHIMQJIBHOTO KPOKY 3’€/IHYBaJIbHUX €JICMEHTIB,
BIJIKJIAJICHOT  TapajieIbHO BOJIOKHY  JIaHOTO
MOTIEPEYHOr0 TIepepidy, TOBHHHI BBa)KaTHCh
TAaKUMHU, 10 3HAXOAATHCS Y IIbOMY TIepepi3i.

5.3

(1)P Hecywya 3patHicTh 3’€HAHHS TIOBHHHA
MEepeBIPATUCh 3 ypaxyBaHHSM CHJI 1 MOMEHTIB
MDK  €JIeMEHTaMH, SKI BHU3HAYE€HO IIpH
3aralbHOMY PO3PaxXyHKY KOHCTPYKITIi.

3’eqHaHHSA

(2)P Hedopmaris 3’eaHaHHA TOBUHHA OyTH
CyMicHOIO 3 gdedopmalii€o, M0 BH3HAYEHA
3arajlLHUM PO3PaxyHKOM KOHCTPYKITIi.

3’eqHaHHA
poboTu

(3)P Po3paxyHOK KOHKpPETHOTO
MOBUHEH BPaxOBYBATH  XapakTep
€JIEMEHTIB, 1110 YTBOPIOIOTH 3’ €IHAHHS.

forces in the structure or in part of it shall take into
account the effects of deformations of the
connections.

(5) In general, the influence of deformations in the
connections should be taken into account through
their stiffness (rotational or translational for
instance) or through prescribed slip values as a
function of the load level in the connection.

5.2 Members

(1)P The following shall be taken into account by
the structural analysis:

- deviations from straightness;
- inhomogeneities of the material.

NOTE: Deviations ~ from  straightness and
inhomogeneities are taken into account implicitly by the
design methods given in this standard.

(2)P Reductions in the cross-sectional area shall be
taken into account in the member strength
verification.

(3) Reductions in the cross-sectional area may be
ignored for the following cases:

- nails and screws with a diameter of 6 mm or less,
driven without pre-drilling;

- holes in the compression area of members, if the
holes are filled with a material of higher stiffness
than the wood.

(4) When assessing the effective cross-section at a
joint with multiple fasteners, all holes within a
distance of half the minimum fastener spacing
measured parallel to the grain from a given cross-
section should be considered as occurring at that
cross-section.

5.3 Connections

(1)P The load-carrying-capacity of the connections
shall be verified taking into account the forces and
the moments between the members determined by
the global structural analysis.

(2)P The deformation of the connection shall be
compatible with that assumed in the global
analysis.

(3)P The analysis of a connection shall take into
account the behaviour of all the elements which
constitute the connection.
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5.4  BupoOu
5.4.1 3arajbHi noJ0KeHHSs
(1)P  Po3paxyHOK KOHCTPYKIii TNOBHHEH

BUKOHYBATHCh 13 BUKOPHCTAHHSM CTaTHYHUX
MOJIeIIeH, SIKi BpaXxOBYIOTh 3 JOCTaTHIM pIBHEM
TOYHOCTI p0OOTY KOHCTPYKIIiH Ta omop.

(2) [ns paMHUX MoJelel po3paxyHOK IMOBUHEH
BUKOHYBAaTHCh y BimmosimHocTi 3 5.4.2, abo 3a
CIIPOIIEHUM PO3PAaXyHKOM Y BIIIOBITHOCTI 3
543 VTS bepm 3 3’ € THAHHSIMU
nepGopoBaHUMH METAJICBUMH TUTACTHHAMHU.

(3) Po3paxyHOK TIJIOCKHUX paMm 1
nehopMOBAHOIO CXEMOI0
BUKOHYBAaTHUCh Y BIANOBITHOCTI 3 5.4.4.

apoK 3a
IIOBUHCH

5.4.2 Pamui koHCTpYKIIii]

(HP Pammui KOHCTPYKLIT MOBUHHI
pO3paxoByBaTUCh TaKUM YHWHOM, WI00 TIpH
BU3HAUYEHHI CHUJ 1 MOMEHTIB YPaXOBYBaJUCh
nedopmariii  €Ie€MEHTIB Ta BY3/IIB, 1 BILUIUB
€KCLEHTPUCUTETIB OTIOP Ta KOPCTKOCTI OMOPHUX
KOHCTPYKITiH, TuB. Pucynoxk 5.1 myist BUSHaUYCHHS
KOH(pIryparmii KOHCTPYKIlli Ta MOJEITIOBAHHSI
€JIEMEHTIB.

5.4 Assemblies
5.4.1 General

(1)P The analysis of structures shall be carried out
using static models which consider to an acceptable
level of accuracy the behaviour of the structure and
of the supports.

(2) The analysis should be performed by frame
models in accordance with 5.4.2 or by a simplified
analysis in accordance with 5.4.3 for trusses with
punched metal plate fasteners.

(3) Second order analysis of plane frames or arches
should be performed in accordance with 5.4.4.

5.4.2 Frame structures

(1)P Frame structures shall be analysed such that
the deformations of the members and joints, the
influence of support eccentricities and the stiffness
of the supporting structure are taken into account in
the determination of the member forces and
moments, see Figure 5.1 for definitions of structure
configurations and model elements.

[osnauenns: (1) — miHIL PO3paxyHKOBOI MOZETI ;

(4) — 30BHiIIHI eneMeHT ;

(2) — omopa ;

(3) — mpomsor ;

(5) — BHYTpimIHI# eeMeHT

Pucynox 5.1 - Ilpuxinagu anamnizy Moie/IIOBaHHSI €JICMEHTIB

Key:

(1) System line

(2) Support

(3) Bay

(4) External member

(5) Internal member

(6) Fictitious beam element
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Figure 5.1 - Examples of frame analysis model elements

(2)P Ilpu po3paxyHKy pam, JiHii MOjAeNel BCiX
€JIEMEHTIB TIOBMHHI MPOXOAWTH B KOHTYpI
npodiato eneMeHTa. [ OCHOBHUX €JIEMEHTIB,
HaNpUKJIal 30BHIIIHIX eleMeHTiB depm, miHii
MoJiesiel MMOBUHHI CHIBNAJATH 3 LIEHTPAIbHUMHU
OCSIMHU €JIEMEHTIB.

(3)P Sxmo miHii cUCTeMH HE CIIBIAJAIOTh 3
[EHTPAJLHUMHU OCSIMH  €JIEMEHTIB, TO TIpH
MepeBipIli MIHOCTI TaKUX E€JIEMEHTIB TOBUHCH
BpPaXOBYBATHCh BIUIUB €KCIICHTPUCHTETY.

(4) @ixTuBHI OanoyHl €JIEMEHTH 1 MpPYXKHI
€JIEMEHTU MOXYTh BHUKOPHUCTOBYBATUCH IS
MOJIENIIOBAHHS 3’ €JHAHb 3 €KCLEHTPUCUTETOM Ta
omop. OpieHTtamnis (QIKTUBHUX €JIEMEHTIB Ta
PO3MIILIEHHSI MPYXHUX €JEMEHTIB IOBHHHI
SKHAWOMMKYe  chiBmagatd 3 (aKTHIHOIO
KOH(Iryparii€ero By3ia.

(5) Ans niHIMHO-TIPY>KHBOTO PO3PAXYHKY, BILJIUB
MOYaTKOBUX JedopMalliil 1 HaBeJIeHUX MPOTUHIB
MO)XKHAa HE BpPaxOBYBAaTH, AKIIO BOHU BPaxOBaHI
MIpH MepeBIpIll MILHOCTI eJIeMEHTA.

(6) Po3paxyHOK pam MOBHUHEH BHUKOHYBATHChH 13
3aCTOCYBaHHSM BIAOBITHUX BEJINYNH
JKOPCTKOCT1 €JICMEHTIB, BH3HAYEHUX 3TITHO
2.2.2.  Xopctkicte  (QIKTUBHUX  OaJOYHUX
€JIEeMEHTIB TOBHHHA BIANOBIZATH peaNbHIN
YKOPCTKOCTI 3’€THAHb.

(7) SIxkmo xpyrtunbHi aedopmaliii HE MarOTh
3HAYHOTO BIUIMBY HA PO3MOJLT CHJI 1 MOMEHTIB,
TO BY3JIM MOJYKHA BBaXKaTH >KOPCTKUMH Ha JIit0
3aKpydyBaHHsA. B iHIIOMY BHIaKy 3’€IHaHHS,
SK MPABUJIO, BBAKAIOTHCS IIAPHIPHUMHU Ha JIiF0

3aKpy4yBaHHS.

(8) Ilepemarounuii 3cyB y By3/daX, SKIIO BIH
CYTTEBO HE BIUIMBAE Ha PO3MOALT BHYTPIIIHIX
CHJI 1 MOMEHTIB, MOX€E HE BPaXOBYBAaTUCh IPH
MepeBipIli MIITHOCTI.

(9) 3pomieHi 3’eaHAaHHS, IO 3aCTOCOBYIOTHCS Y
PENIITKOBHUX KOHCTPYKIIISIX, MOXYTh
MOJENIOBATUCH, SIK KOPCTKI Ha KPYUEHHS, SKIIO0
Mif 1i€10 HaBaHTaXeHHs (PaKTUYHUI TOBOPOT HE
Ma€ 3HaUYHOTO BIUIMBY Ha 3yCUJUIA B €JIEMEHTAaX.
s BUMOTa 3aJI0BOJILHSETHCS, SKIIO
BUKOHYETHCS OJIHA 3 HACTYITHUX YMOB:

- 3pOILIeHE 3’€JHaHHS Ma€ HeCydy 3/1aTHICTb Ka
BiMOBia€e, HIoHaMeHmn, 1,5 kparTHiil BiA
KOMOIHAIII1 30CcepePKeHOT CHIIM 1 MOMEHTY;

(2)P In a frame analysis, the system lines for all
members shall lie within the member profile. For
the main members, e.g. the external members of a
truss, the system lines shall coincide with the
member centre-line.

(3)P If the system lines for internal members do not
coincide with the centre lines, the influence of the
eccentricity shall be taken into account in the
strength verification of these members.

(4) Fictitious beam elements and spring elements
may be used to model eccentric connections or
supports. The orientation of fictitious beam
elements and the location of the spring elements
should coincide as closely as possible with the
actual joint configuration.

(5) In a first order linear elastic analysis, the effect
of initial deformations and induced deflections may
be disregarded if taken into account by the strength
verification of the member.

(6) The frame analysis should be carried out using
the appropriate values of member stiffness defined
in 2.2.2. Fictitious beam elements should be
assumed to have a stiffness corresponding to that of
the actual connections.

(7) Connections may be assumed to be rotationally
stiff, if their deformation has no significant effect
upon the distribution of member forces and
moments. Otherwise, connections may be generally
assumed to be rotationally pinned.

(8) Translational slip at the joints may be
disregarded for the strength verification unless it
significantly affects the distribution of internal
forces and moments.

(9) Splice connections used in lattice structures
may be modelled as rotationally stiff if the actual
rotation under load would have no significant effect
upon member forces. This requirement is fulfilled if
one of the following conditions is satisfied:

- The splice connection has a load-carrying
capacity which corresponds to at least 1,5 times the
combination of applied force and moment
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- 3poIleHE 3’€IHAHHS Ma€ HeCcydy 3/AaTHICTb,
IO BIANOBifa€, IMIOHAWMEHII, HeCy4id
3MATHOCTI Bix KOMOIHAIIl 30CepemkeHoi
CHJIM 1 MOMEHTY, TIpM YMOBI, IO AepeB'sHi
CIEMEHTH HE MIJJAI0ThCS HANPYKECHHIM
3ruHy, OuteimmM HDK y 0,3 pasu MiIHOCTI
eJIEMEHTa Ha 3THH, 1 CTIMKICTh BHpOOy Oyxe
3a0e3rneueHa, SKIIO BCi 3’€IHAHHS OYyAyTh
HIapHIPHUMH.

5.4.3 Copoumenuii po3paxyHok ¢epm i3
3’€AHAHHAMH 3 IepGOPOBAHUX MeTaJIeBHUX
IUIACTHH

(1) Chopomenuii po3paxyHOK TPUKYTHHUX (epm
MTOBHHEH 33/I0BOJILHATH HACTYITHI yMOBH:

- BiACYTHI  Oyab-sfiki  BXIAHI

30BHIIIHBOMY HpO(ii;

KyTH Yy

- [IMPHUHA OTIOP 3HAXOAMUTHCS Y MEKaxX JTOBXKUHU
a1, a BIICTaHb a2 HA PUCYHKY 5.2 He Oiiblie
HDK «1/3, a6o 100 mMm, Big OuIemIOl 13
BEJIMYMH;

- Bucota (epmu Outbma HiX 0,15 BenuuuHH
MpoJIbOTY 1 B 10 pa3 — MakCUMaJIbHOT BUCOTH
nepepizy 30BHIIMIHBOIO €JIEMEHTA.

(2) OcpoBi 3ycwuis B eleMEHTaxX TIOBUHHI
BH3HAYaTUCh TIPH YMOBI, IO BC1 BY3JIH
3’€IHaH1 MIAPHIPHO.

(3) 3ruHanBHI MOMEHTH Y OJHO TPOJHOTHOMY

€JIeMEHTI TTOBHHHI BHU3HAYAaTHCh MPH YMOBI, IO
BY3JIM 3’€IHaH1 MAPHIPHO. 3rWHAJIbHI MOMCHTH B
eleMeHTaX, SKi € HEpO3pI3HMMHM Ha JeKUIbKa
MPOJIbOTIB, TOBUHHI BU3HAYATHCH MPU YMOBI, 10
EIIEMEHT € OAJKOK0 3 OJHOKO IIAPHIPHO-PYXOMOIO
ONOPOI0 Yy KOXHOMY BYy3ii. BrmiuB mporuny y
By3JIax 1 YacTKOBE 3alleMJICHHA Yy 3 €IHaHi
MOBWHHI BpaxoByBaTHCh mwisixom 10  %-ro
3MEHIIICHHS MOMEHTIB Ha BHYTPIIIHIX OIMOpax
eleMeHTa. MOMEHTH Ha BHYTPINIHIX OIOpax
MOBHHHI BUKOPUCTOBYBATUCH Ui OOYMCIICHHS
3TUHAILHUX MOMEHTIB Y MPOJIbOTAX.

- The splice connection has a load-carrying
capacity which corresponds to at least the
combination of applied force and moment,
provided that the timber members are not subject to
bending stresses which are greater than 0,3 times
the member bending strength, and the assembly
would be stable if all such connections acted as
pins.

5.4.3 Simplified analysis of trusses with
punched metal plate fasteners

(1) A simplified analysis of fully triangulated
trusses should comply with the following
conditions:

- there are no re-entrant angles in the external
profile;

- the bearing width is situated within the length a:
and the distance az in Figure 5.2 is not greater than
ai /3 > or 100 mm, whichever is the greater;

- the truss height is greater than 0,15 times the span
and 10 times the maximum external member depth.

(2) The axial forces in the members should be
determined on the basis that every node is pin-
jointed.

(3) The bending moments in single-bay members
should be determined on the basis that the end
nodes are pin-jointed. Bending moments in
members that are continuous over several bays
should be determined on the basis that the member
is a beam with a simple support at each node. The
effect of deflection at the nodes and partial fixity at
the connections should be taken into account by a
reduction of 10 % of the moments at the inner
supports of the member. The inner support
moments should be used to calculate the span
bending moments.
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Pucynok 5.2 I'eomeTpuyHi po3mMipu onopu

Figure 5.2 - Geometry of support

5.4.4 Tlnocki pamu i apku

(1)P 3acrocoBytorbcsi Bumoru 5.2. HeobxigHo
BpaxoOBYBaTH BIUIUB HaBEJECHUX MPOTUHIB Ha
BHYTPIIIHI CUJIM 1 MOMEHTH.

(2) BpaxyBaHHs BIUTMBY HaBEJCHUX MPOTHHIB Ha
BHYTpIIIHI  CHJIH 1  MOMEHTH  MOXeE
BpaxOBYBaTHUCh BUKOHAHHSM JHIHOTO
pO3paxyHKy 3a ae(GOpMOBAaHOIO CXEMOIO TIpH
HACTYITHUX MPHITYIIECHHSX:

- BBaXaeTbes, mo aAepexktd (GopMu MOBHHHI

BIJIIIOBIIATH [IEBHUM [I0YaTKOBUM
nedopmartisim, SIK1 3HAXOAATHCS yepe3
NpUKIagaHHss 70  KOHCTpPyKIii, a6o  ii

BIIMTOBIIHUX YacCTHH, MEBHOTO KyTa HaxXwiy ¢
CIUIBHO 3 IIEBHOIO II0YaTKOBOIO
CHUHYCOINaJbHOK KPHBU3HOK MDK BY3JIaMHU
KOHCTPYKIIii, II0 BiAMOBiZa€ MaKCHMalbHOMY
CKCIICHTPHCHUTETY € ;

- MiHIMajgpbHa BeaWYMHA ¢ (B pajiaHax)

IIOBHHHA HpHﬁMaTHCB K

¢ = 0,005 s h < 5m
¢ :0,005,/% st h > 5w
ne h — BucoTa KOHCTpYKLii ab0 JOBXKHHA

CJICMCHTA, B M.

- MiHIMaJgbHa
MIPUHMATHUCH, K

BEIMYMHA €
e=10,00251

IIOBHMHHA

[Tpuknanu NpUAHATHX MOYATKOBUX BIIXHUIIEHB Y
reomMeTpii 1 mporuHax Bix | HaBemeHo Ha

5.4.4 Plane frames and arches

(1)P The requirements of 5.2 apply. The effects of
induced deflection on internal forces and moments
shall be taken into account.

(2) The effects of induced deflection on internal
forces and moments may be taken into account by
carrying out a second order linear analysis with the
following assumptions:

- the imperfect shape of the structure should be
assumed to correspond to an initial deformation
which is found by applying an angle ¢ of
inclination to the structure or relevant parts,
together with an initial sinusoidal curvature
between the nodes of the structure corresponding to
a maximum eccentricity e.

- the value of ¢ in radians should as a minimum be
taken as

é =0,005

4= 0,005\/%

where h is the height of the structure or the length
of the member, in m.

- the value of e should as a minimum be taken as:
e=0,00251

Examples of assumed initial deviations in the
geometry and the definition of /are given in Figure
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Pucynky 5.3.

5.3.

0,00257,

0,0025,

c
IHCYHUK 3.0 -~ 1IPpUKJIAIM HIPAMHHTHX [NUIATRKUBHUX BIIXMJICHD Yy 1'COMCTPII IJIA P'dM (a),
BiJIMOBIIHO 10 CHMETPUYHOI0 HABAHTAKeHHS (D) I HeCHMMETPUYHOI O (¢)

Figure 5.3 - Examples of assumed initial deviations in the geometry for a frame (a),
corresponding to a symmetrical load (b) and non-symmetrical load (c)

Po3ain 6 I'pannyHi cTanm 3a MiLHICTIO i
cTiHKicTIO

6.1 Po3paxyHok mnomepe4yHHX mepepisiB
NPH Ail FOJIOBHUX HANIPY’KEHb

6.1.1 3araJjbHi H0J0XKEeHHHA

(1) Crarrs 6.1 mnNoOmMMPIOETbCS Ha LUIbHY
JepeBUHY, KJIeeHI MuioMarepiaiu abo BHUpOOH
Ha OCHOBI JIEpE€BUHH, MOCTIMHOTO MOMEPEUHOr0
nepepizy, BOJIOKHA SKUX HalpaBiieH1 IPAKTUYHO
napaieiabHO JOBXHHI eJIEMEHTa.
[Tpunyckaerbcsi, O €IEMEHT 3HaXOIUThCA Mij
J€10 HalPpY)XEeHb Yy HANpsMKYy TUIbKU OJHIET 3
ioro royioBHUX oceit (quB. Pucynox 6.1).

Section 6 Ultimate limit states

6.1 Design of cross-sections subjected to stress in
one principal direction
6.1.1 General

(1) Clause 6.1 applies to straight solid timber, glued
laminated timber or wood-based structural products
of constant cross-section, whose grain runs
essentially parallel to the length of the member.
The member is assumed to be subjected to stresses
in the direction of only one of its principal axes (see
Figure 6.1).
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[o3nauenns: (1) — HanpsiM BOJIOKOH

Pucynoxk 6.1 -

Key:

(1) direction of grain

Oci e1emMeHTa

Figure 6.1 - Member Axes

6.1.2 Po3Tar napaJejibHO BOJJOKHAM

()P TloBuHHa 3aJ0BOJBHATHCH HACTYITHA
YMOBA:

O-t,O,d < ft,oyd ’
Ie.
O,04 - DO3PaxyHKOBE HAIPYKCHHS PO3TATY

I103J0BK BOJIOKOH,

fioq - PO3paxyHKOBHIl OIp PO3TArY MO3I0BXK

BOJIOKOH.

6.1.3 Po3Tar nepneHIuKyJIsPHO BOJIOKHAM

(1)P TloBuHeH BpaxOBYBaTHCh BILTUB PO3MIpiB
eJIEMEHTa

6.1.4 Cruck napajieJi-HO BOJIOKHAM

()P  TloBunHa
yMoOBa:

3a10BOJIBHATUCH HAaCTyIIHa

O-c,O,d < fc,O,d

6.1.2 Tension parallel to the grain
(1)P The following expression shall be satisfied:

(6.1)
where:

otod IS the design tensile stress along the grain;

ftoa is the design tensile strength along the grain.

6.1.3 Tension perpendicular to the grain

(1)P The effect of member size shall be taken into
account.
6.1.4 Compression parallel to the grain

(1)P The following expression shall be satisfied:

(6.2)
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ac:
Ocod PO3PaXyHKOBC HAIIPYKXCHHA CTUCKY

I10310BX BOJIOKOH,

fooq - PO3PaxyHKOBMii OHIp CTHCKY IO3J0BK
BOJIOKOH.
[MPUMITKA:  IIpaBuia CTOCOBHO CTIHKOCTI €IEMEHTIB

HaBeJqieHO y 6.3.

6.1.5 CruHcK nepneHIMKYJISIPHO BOJIOKHAM

(1)P IloBuHHa 3aJOBOJIBHATUCH HACTYIIHA
yMOBa:

Tes0d < Kegoa
ae:

O.g0q -~ DO3PaXyHKOBI HANpPYXEHHS CTUCKY Y

30H1 KOHTAKTY NEPIEHIUKYISIPHO BOJIOKHY;

fe 004 pO3paxyHKOBHMIl  omp  CTHCKY

MEPIEHIUKYISIPHO BOJIOKHY;

K: o0 - KkoedilieHT,

110
KOH(Iryparito HaBaHTAKCHHS,
MOXJIMBICTh PO3KOJIFOBAHHS 1 CTYITiHb
CTUCKaOUHX Jehopmartin

(2) V pasi, KO0 HE  3aCTOCOBYETHCS

KOH(Irypariisi eJeMeHTa HaBeIeHa Y HACTYITHHUX

naparpadax,  3Ha4eHHsS K. g0 IIOBUHHO

BpaxoBye

npuiimatuch 1,0. Y 3a3HaueHUX BUIIAJKax
3HAYEHHS kc’90 MOXe OyTH aX 10 TpaHUYHOT

BennunHn K, oo = 4,0.
[MPUMITKA: SIkumio 3acTocoBYeThCs Oijibliie 3HAUCHHS

kC 90> 1 30Ha KOHTAKTy INIPOCTSTA€ThCS HA BCIO IIHPUHY

emeMeHTa D, pesyapTyroua medopmariis CTHCKY TIPH
TpaHUYHOMY CTaHI 32 MIIHICTIO Oyae CTaHOBUTH
npudmmn3Ho 10 % BiJ BUCOTH MEpepi3y eIEeMEHTa.

(3) Jns BUIbHO 0OIIEpTOTO OAJOYHOTO EIEMEHTA
(muB. PucyHok 6.2), xoediuieHT K., MOBHHEH

BHU3HAYATHUCh 34 HACTYIITHUMHA BHUPA3aMU:

- SKIIO BiJCTaHb BiJ TpaHi OMOpPU JO KIHIIA
oanku a; < h/3,

- :[2,38—'— 1
’ 250 121

where:

oco,d IS the design compressive stress along the
grain;

fcod is the design compressive strength along the
grain.

NOTE: Rules for the instability of members are given in
6.3.

6.1.5 Compression perpendicular to the grain
(1)P The following expression shall be satisfied:

(6.3)

where:

ocod IS the design compressive stress in the
contact area perpendicular to the grain;

fcooa IS the design compressive strength
perpendicular to the grain;

keoo, Is a factor taking into account the load
configuration, possibility of splitting and degree of
compressive deformation.

(2) The value of k¢go, should be taken as 1,0, unless
the member arrangements in the following
paragraphs apply. In these cases the higher value of
Keoo specified may be taken, up to a limiting value
Of kc,90 = 4,0

NOTE: When a higher value of k¢go is used, and contact
extends over the full member width b, the resulting
compressive deformation at the ultimate limit state will
be approximately 10 % of the member depth.

(3) For a beam member resting on supports (see
Figure 6.2), the factor kc90 should be calculated
from the following expressions:

- When the distance from the edge of a support to
the end of a beam a <h/3:

(6.4)
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- U BHYTPIIIHBOT OTIOPH, At internal supports:

| h
K oo=|238———||1+— 6.5
&% ( 250)( 6J (©.3)
ne: where:
| — TOBKMHA KOHTAKTy B MM; | is the contact length in mm;
h — Bucora niepepizy B MM h is member depth in mm.

EREERERRE PYYY YV VP YYY

i Il s

e - >

Pucynok 6.2 - baika Ha onopax

Figure 6.2 - Beam on supports

(4) Jdns emementa 3 h < 2,5b , saxmo (4) For a member with a depth h < 2,5b where a
30cepe/DKeHa Cuila, Mo ImepemaeThesi Ha Bcro  concentrated force with contact over the full width
[IHPUHY cIIeMEHTa b, npukiaageHa b of the member is applied to one face directly over
Oe3mocepelHbO 10 OAHiET IUTOIMMHHU, 1 depe3 a continuous or discrete support on the opposite
OesmepepBHe abo guckperHe obnupanHs g0 face, see Figure 6.3, the factor ke oo is given by:
MPOTUJICKHOI CTOPOHHU, AUB. PucyHok 6.3,

koe(ilieHT K, 4, BU3HAYAETHCS BUPA30OM:

I Ief 0,5
kc,90 = (2, 38 - %j [Tj (66)

Ie: where:

lef — daxkTHuHa moBXkMHA po3moziny, B MM, IHB e is the effective length of distribution, in mm, see
(5) Hmxue; (5) below;

| - noBwuHA KOHTAKTY, MB. PHCYHOK 6.3, B | is the contact length, see Figure 6.3, in mm.

MM.
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PucyHok 6.3 -BusHaueHHsi po6ounx J0BKHH 1J1s1 exeMeHTiB 3 h/b < 2,5, (a) i (b) - cymiibHa
01opa, (¢) — IMCKpPeTHA onopa

Figure 6.3 - Determination of effective lengths for a member with h/b <25, (a) and (b)

continuous support, (c) discrete supports

®)) Po6oua JIOBXKMHA MIPUKJIATaHHS
HABaHTAXCHHS le¢f TMOBMHHA BH3HAYATHUCH 3a
JIHIE0  PO3MOJUTY HANPYXEHb, sKa Mae
BepPTHUKaIbHMI Haxui 1:3 mo BucoTi nepepizy h ,
ase oOMeKeHa BIICTaHHIO a/2 BiJ Oyab-sIKOTO
KiHig, abo BiacranHoo 11/4 Bim Oyab-sKOi
MIPHUJIETJIOT CTUCHYTO1 30HU, 1uB. PucyHok 6.3a 1

b.

Z[J'ISI 0COOIUBUX BI/IHa,I[KiB pO3TallyBaHHsA CHUII,
HaBCICHUX HUKYC, p060qa JOBXHMHa CTAHOBUTL:

- U1 HaBaHTAXEHb MPWICTIIUX JI0 KIHIA
eneMeHTa, 1uB. PucyHok 6.3a

(5) The effective length of distribution 4f should be
determined from a stress dispersal line with a
vertical inclination of 1:3 over the depth h, but
curtailed by a distance of a/2 from any end, or a
distance of 11/4 from any adjacent compressed
area, see Figure 6.3a and b.

For the particular positions of forces below, the
effective length is given by:

- for loads adjacent to the end of the member, see
Figure 6.3a

(6.7)
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- SKIIO BiACTaHb BiJ TpaHi 30CEPEIHKEHOTO
HaBaHTa>XCHHA 10 KiHLISI CJIEMCHTa a CTaHOBUTH

> %h , TUB. PUCYHOK 6.3b

ne h — Bucora mepepizy enemenrta, abo 40 mwm;
MPUHAMAETHCS OUTBINA 3 BETUYHH.

Jlig eneMeHTIB 3 AUCKPETHUMHU OINOpaMu, MpU
ymoBi, mo @ > h |1 > 2 h, quB pucyHnok 6.3c,
pob6oya TOBKHMHA OOUUCITIOETHCS SIK:

2h
I :O,S(I +l +?j

ne h - Bucora mepepizy enementa, abo 40mm;
MPUHAMAETHCS OUTHINA 3 BETUYHH.

(6) s enemenTa 3 BUCOTOIO Tepepizy h > 2b,
3aBaHTA)KEHOTO 30CEPEHKCHOI0  CTHCKAIOUYOI0
CHJIOI0 3 [JIBOX TIPOTHJISKHUX CTOPIH, 5K
MOKa3aHO Ha PUCYHKY 6.4b, abo CTHCKaI40Io
30CEpeHKEHOI0 CUJIOK0 3 OJHIET CTOPOHU 1
MOCTIHOIO OTOPOIO 3 IHIIOI, TUB. PUCYHOK 6.44a,

koedimienTr K. ,, TOBHHEH OOYHCIIIOBATUCH

3rimHo 3 BupazoMm (6.10), mpu 3abe3nedeHHi
BUKOHAHHS HACTYITHUX YMOB:

- CTHCKaloua CHJIa IPHUKIAZEHa [0 BCiil MMpHHi
b enemenra;

- JIOB)KMHA 30HU KOHTaKTy | — MeHIIa GiibInoi 3
BenmuuH — h a6o 100 Mm:

- when the distance from the edge of a concentrated
load to the end of the member a, > %h, see Fiqure
6.3b

, (6.8)

where h is the depth of the member or 40 mm,
whichever is the largest.

For members on discrete supports, provided that
a > hand | > 2h, see Figure 6.3c, the effective
length should be calculated as:

(6.9)

ewhere h is the depth of the member or 40 mm,
whichever is the largst.

(6) For a member with a depth h > 2,5b loaded with
a concentrated compressive force on two opposite
sides as shown in Figure 6.4b, or with a
concentrated compressive force on one side and a
continuous support on the other, see Figure 6.4a,
the factor k9o should be calculated according to
expression (6.10), provided that the following
conditions are fulfilled:

- the applied compressive force occurs over the full
member width b;

- the contact length £ is less than the greater of h or
100 mm:

(6.10)
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Ac:

| — OB)KMHA 30HU KOHTAKTY, 3TiJJHO 3 PUCYHKOM
6.4;

lef — QakTUUHA JOBXKHMHA PO3MOALTY, 3TiTHO 3
pUCYHKOM 6.4.

dakTryna JOBXHWHA pO3HOI[i.Hy HE€ IIOBHMHHA
MOUIMPIOBATUCH Outblie HK Ha | abo 3a rpaHb
AOBXXWHHU 30HU KOHTAKTY.

(7) Hns enemeHTiB, YHMs BHCOTa Tepepizy
3MIHIOETBCS JIIHIHHO 3a omopy (Hamp., HUXKHI
nosick ¢epM y OmopHOMY By3ii), h moBuHHA
MpUiiMaTHCh PIBHOIO BHUCOTI €lIeMeHTa OuIsl oci
oropu, a (akTU4HA JOBXKHHA lef - MOpiBHIOE
JOBKUHI KOHTAKTY |.

where:

| is the contact length according to Figure 6.4;

ler is the effective length of distribution according
to Figure 6.4.

The effective length of distribution should not
extend by more than | beyond either edge of the
contact length.

(7) For members whose depth varies linearly over
the support (e.g.bottom chords of trusses at the heel
joint), the depth h should be taken as the member
depth at the centreline of the support, and the
effective length les should be taken as equal to the
contact length I.
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Pucynok 6.4 - BusHaueHHsI po00YNX J0BKHH JUIs1 esieMeHTiB 3 h/b>2,5 (a) — npu cyuinbHiii
onopi (D) — mpu KHCKpeTHNX OMOpax

Figure 6.4 - Determination of effective lengths for a member with hlb > 2,5 on (a) a continuous
support, (b) discrete supports
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6.1.6 3run

(1)P TToBuHHI 33710BOJIHATHCH HACTYITHI YMOBH:

6.1.6 Bending

(1)P The following expressions shall be satisfied:

myd gk —mnd < (6.11)
fm,y,d fm,z,d
O
k, —2d 4 —mzd <9 (6.12)
fm,y,d m,z,d

me: where:

Omyd Omza - DO3DAaXyHKOBi HampyxXeHHA GOmydand omzd are the design bending stresses
srumy  BimHocHo  romopmmx  aPout the principal axes as shown in Figure 6.1,
ocel, K MOKa3aHO Ha PUCYHKY
6.1. . .

' o . fmyd and fmza are the corresponding design
foye fmoa - BiIOBiHI po3paxyHKkoBi onopu bending strengths.

Ha 3ruH/

IMPUMITKA: Koedimient Km BPaxoBye
TIepepOo3IOAUT HANPYKEHb 1 BIUIMB HEOAHOPITHOCTI
Marepiany y rmonepeqyHoMy mepepisi

(2) 3naueHHs
MPUNMATHUCH:

koedimienta Km  MOBUHHI

- Jlns minbHOT nepeBUHHM, KIIGEHOT NEPEBUHU 1
(hanepoBanux nunomarepiaiis (LVL)

JUIS TIPSIMOKYTHHX 1iepepiziB: km= 0,7
JUIs IHIUX nepepiziB: km=1,0
JInst pemiTi KOHCTPYKIIHHUX BUPOOIB HA OCHOBI
JEPEBUHM Ta BCix mepepisis: km= 1,0

(3)P HeoOxigHO BHKOHYBAaTH MEPEBIPKY 3a
YMOBOIO XUTKOCTI (11B.6.3).

6.1.7 3cys

(1)P Ins 3cyBy 3 KOMIIOHEHTOIO HampyXeHb
napaJielIbHOI0 BOJIOKHY, JUB. PUCYHOK 6.5(a), a
TaKOXX U1 3CyBY 3 00OMa KOMIIOHEHTaMH
Hanpy>KeHb MEePHEeHUKYISIPHO 10 BOJIOKHA, JTUB.
pUCYHOK  6.5(b), TOBUHHI 3aJJOBOJILHATHUCH
HACTYIH1 YMOBH:

NOTE: The factor kn makes allowance for re-
distribution of stresses and the effect of inhomogeneities
of the material in a cross-section.
(2) The value of the factor should be taken as
follows:

For solid timber, glued laminated timber and LVL.:

for rectangular sections: km = 0,7
for other cross-sections: km = 1,0

For other wood-based structural products, for all
cross-sections: km = 1,0

(3)P A check shall also be made of the instability
condition (see 6.3).

6.1.7 Shear

(1)P For shear with a stress component parallel to
the grain, see Figure 6.5(a), as well as for shear
with both stress components perpendicular to the
grain, see Figure 6.5(b), the following expression
shall be satisfied:
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Td < fv'd
e
Td - PO3PaxXyHKOBE HAIIPY>KCHHA 3CYBY,
fv,d - pO3anYHKOBHﬁ OHip 3CYBY A

KOHKPCTHUX YMOB.

[MPUMITKA: PozpaxyHkoBuii omip 3CyBy mpHU
KOUGHHI NPUONM3HO pIBHUHA TNOABIHHIN BeNMWYMHI
OTOpY Ha PO3TSAT MEPIEHANKYIISIPHO BOJIOKHY.

(a)

(6.13)

where:
1d IS the design shear stress;

fva is the design shear strength for the actual
condition.

NOTE: The shear strength for rolling shear is
approximately equal to twice the tension strength
perpendicular to grain.

(h)

PucyHnok 6.5 -(a) EjaemeHT i3 CK/1a10BOI0 HANIPY KEHHSI 3CYBY NapaJjieJibHOI0 BOJIOKHY, (b)
EnemeHT 3 000Ma KOMIIOHEHTAMM HANPY:KeHb NMePHEeHINUKYJISIPHUMH BOJOKHY (3CYB KOYEHHA)

Figure 6.5 - (a) Member with a shear stress component parallel to the grain (b) Member with
both stress components perpendicular to the grain (rolling shear)

(2) bins omop, BHECKOM Yy 3arajbHE 3yCHILIS
3CYBY 30Ccepe/keHol e F, 1o jie Ha BEpXHIO
CTOpOHY Oanku B Mekax Bigctadi h abo her Bin
rpaHi  ONOpH, MOKHA 3HEXTYBaTH  (IMB.
pucyHok 6.6). [lns Ganok 3 Bpybamu Ha omnopax
TaKe 3MCHIICHHS 3yCWJIb 3CYBY 3aCTOCOBYETHCS
TUIBKA y pas3i, SKIO BpyO 3HAXOAUTHCA 3
MPOTHJICIKHOT BII ONIOPH CTOPOHHU.

(2) At supports, the contribution to the total shear
force of a concentrated load F ading on the top side
of the beam and within a distance h or her from the
edge of the support may be disregarded (see Figure
6.6). For beams with a notch at the support this
reduction in the shear force applies only when the
notch is on the opposite side to the support.
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PucyHnok 6.6 - (a)- YM0oBH Ha onopi, Npu AKX MOKHA 3HEXTYBATH 30CepeI:KeHo0I0 cuior F

NPH BU3HAYEHI 3yCHJIb 3CYyBY

Figure 6.6 - Conditions at a support, for which the concentrated force F may be disregarded

6.1.8 Kpyyenus

()P IloBunHI

BHpa3u:

npu

with

kshape = S

1,2

{ 1+0,15E
b

min
LZ,O

in the calculation of the shear force

6.1.8 Torsion

3agoBoabHaTHCE  HacTymHi  (1)P The following expression shall be satisfied:

Trord = kshape fud (6.14)

(6.15)
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ae:
Ttor,d -
KpPY4eHHI;

- PO3paxyHKOBHUH OIIIp 3CYBY;

pPO3paxyHKOBE  HANpPYKEHHS TpU
fv,d
Kshape - KoeilieHT, MO 3aIeXuTh Bl GopMu
MOTIEPEYHOTO Mepepizy

h -
nepepisy;
b - MEHIIUN pO3Mip MOMEPEYHOTrO
nepepizy.

6.2  Po3paxyHok momepeyHHX mepepisiB Ha
AiI0 CKJIATHOTO HATIPY’KEHOT0 CTAHYy

OUIBIIMK  pO3MIp  MONEPEYHOTO

6.2.1 3araJjbHi H0JOXKEHHS

(1)P Crarrs 6.2 3acTOCOBYETHCS ISl MPAMOi
LUUTPHOT  JIPEBHHM,  JIOIIATO-KJIEEHOi  abo
KOHCTPYKLIHHUX BUPOOIB Ha OCHOBI JE€PEBUHU,
MOCTIMHOTO TIONEPEYHOro IMepepidy, BOJOKHA
SIKOT MPAaKTUYHO HapasesibHi JOBXHUHI eJIeMEeHTa.
[Ipumyckaerscs, MO €IEMEHT MiAIAEThCS il
HampyXeHb B/l CKJIaJHUX NI ab0 HampyKeHb,
o0 JII0Th y HampsMi ABOX, ab0 TPHOX HMOTO
TOJIOBHHUX OCEH.

6.2.2 Cruckaw4i HANPYKeHHS MiJ KyTOM /10
BOJIOKHA

(1)P IloBuHHa BpaxOBYBAaTHCh B3a€EMOJIS MK
CTHCKAIOYMMH HAINPY)KCHHSMH y IBOX, a0o
OuTbIIIe HaMpsIMax.

(2) Cruckaroui HampyXeHHs Tif KyToM a 10
BOJIOKHa (IWMB. pPHUCYHOK 6.7), TIOBHHHI
3aJI0BOJIBHATH HACTYITHI BUPA3HU:

f

c,0d

c

—0d  oin? g +cos? a
k«:,90 ¢,90,d

Ie:

o

c,a,d

- CTHCKAaloul HampyKeHHs MiJ KyTOM o

JI0 BOJIOKHA;

k

BpaxoBy€  BIUIUB  OyAb-SKHUX
NEePIEeHANKYIPHUX J10 BOJIOKHA.

coo - KoeQiuienT, HaBeaeHui y 6.1.5, Axui

HanpyKeHb,

where:

Tor,d 1S the design torsional stress;
fua  Is the design shear strength;

Kshapeis 1S @ factor depending on the shape of the

cross-section;

h is the larger cross-sectional dimension;
b is the smaller cross-sectional dimension.
6.2  Design of cross-sections subjected to

combined stresses

6.2.1 General

(1)P Clause 6.2 applies to straight solid timber,
glued laminated timber or wood-based structural
products of constant cross-section, whose grain
runs essentially parallel to the length of the
member. The member is assumed to be subjected to
stresses from combined actions or to stresses acting
in two or three of its principal axes.

6.2.2 Compression stresses at an angle to the
grain

(1)P Interaction of compressive stresses in two or
more directions shall be taken into account.

(2) The compressive stresses at an angle a to the
grain, (see Figure 6.7), should satisfy the following
expression:

(6.16)

where:
ocad IS the compressive stress at an angle a to the
grain;

keoo is a factor given in 6.1.5 taking into account
the effect of any of stresses perpendicular to the
grain.
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PucyHok 6.7 - Ctuckarodi Hanpy»keHHs il KyTOM /10 BOJIOKHA

Figure 6.7 - Compressive stresses at an angle to the grain

6.2.3 CnijJibHA Jifl 3rHHY TA 0CHOBOT0 6.2.3 Combined bending and axial tension

pO3TALY (1)P The following expressions shall be satisfied:
(1)P IloBuHHI 3a10BOJIBHATUCH HACTYIH1 YMOBHU:

Ot,0,d n Om.y.d +k, Om.z2d <1 (6.17)
ft,O,d 1:m,y,d fm,z,d

O-I,O,d +km O-m,y,d + Gm,z,d <1 (618)
ft,O,d fm,y,d fm,z!d

(2) 3acrocoByrothesi BenuunHu Km HaBemeni y  (2) The values of kn given in 6.1.6 apply.
6.1.6.

6.2.4 CrmizibHa nist 3rHHY Ta 0CHOBOIO CTHCKY  6.2.4 Combined bending and axial compression

(1)P TloBuHHI 3a10BOIBHATHCH HACTYIHI YMOBH:  (1)P The following expressions shall be satisfied:

O-c,o,d + Um,y,d + km O-m,z,d <1 (619)
fc,o,d fm,y,d fm%d

2
Ocod n km Gm,y,d + Om,zd <1 (620)
fc,o,d fm,y,d fm zd
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(2)P 3acrocoByroThCsl BeNUYMHU Km HaBeneHi y
6.1.6.

[MPUMITKA: ¥V 6.3 mpuBeneHo MeToJ HepeBipKu
CTIHKOCTI

6.3

6.3.1 3araJjbHi H0JI0XKEHHS

CriiikicTh ej1eMeHTIiB

(1)P  3runaroui HampyXeHHS, CHPUYHHEHI
MOYATKOBOIO KPUBHU3HOIO, EKCIIEHTPUCUTETAMH 1
IIPOrMHaMH, 110 BUHUKIIY, NOBHHHI
BpaxoBYBaTHCh Ha JIOJIATOK JI0 HAIpPYXEHb Bl
OyIb-sIKOTO MOIMEPEYHOr0 HABAHTAKEHHS.

(2)P CTiiiKICTh KOJIOH 1 MONEpeYHa CTIMKICTh Ha
KpY4EHHS MOBUHHI MIepeBIPATUCH 13
3aCTOCYBAHHSAM XapaKTEPUCTUYHUX MOKAa3HUKIB,
Harp., Eos.

(3) CriiikicTh KOJIOH Ha Ji10 CTUCKY a00 CHUIbHY
JI0 CTUCKY 1 3TMHY NOBMHHA NEPEBIPATHCH Y
BIIIOBIAHOCTI 10 6.3.2.

(4) IlomepeuHa CTIMKICT, Ha KpYy4YeHHsS OaJok
i Ji€f0 3TUHY a00 CHUTBHO 3THHY Ta CTHUCKY
MMOBUHHA TIEPEBIPATHCH Y BIAMOBIAHOCTI IO
6.3.3.

6.3.2 CrilikicTh KOJIOH Ha Jil0 CTHCKY a00
CIIJIbHY Jil0 CTUCKY i 3TMHY

(1) BimHOCHA THYYKICTh TTOBHHHA BU3HAYaTHCh
SK:

ﬂ“rel,y = ly fC'O’k
EO,OS
1
and
ﬂ‘rel,z = /12 fCYOYk
EO,OS

(2)P The values of km given in 6.1.6 apply.

NOTE: To check the instability condition, a method is
givenin 6.3.

6.3 Stability of members
6.3.1 General

(1)P The bending stresses due to initial curvature,
eccentricities and induced deflection shall be taken
into account, in addition to those due to any lateral
load.

(2)P Column stability and lateral torsional stability
shall be verified using the characteristic properties,
e.9. Eoos

(3) The stability of columns subjected to either
compression or combined compression and bending
should be verified in accordance with 6.3.2.

(4) The lateral torsional stability of beams

subjected to either bending or combined bending
and compression should be verified in accordance
with 6.3.3.

6.3.2 Columns subjected to either compression
or combined compression and bending

(1) The relative slenderness ratios should be taken
as:

(6.21)

(6.22)
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ne

Ay 1 Ay - THYYKOCTI IIPU 3TUHI BIIHOCHO
oci Y (IIPOTHH y HAPSIMKY OCi Z);

A1 A, - THYYKOCTI IIPH 3THHI BiTHOCHO

0ci Z (IPOTHH y HAIIPSMKY 0OCi Y);

Eoos - I'STA BIJICOTKOBA BEIUYHHA
MOJYJISI TPYKHOCTI TTapajIeIbHO BOJIOKHAM.

03 1

[IOBUHHI

(2) Sxmo 3HaYeHHSA THYYKOCTI A, ,<
A 0,3,
3a70BoJIbHATH BHpasu (6.19) 1 (6.20) y 6.2.4.

TO  HalpYyXEHHS

<
rel,y —

(3) ¥V Bcix IHmMMX BHUNAaAKaX, SKI OyayTh
3pOCTaTl  BHACHIAOK  TNPOTHWHY,  IOBMHHI
3aJI0BOJIBHSATH HACTYIIHI BUPA3H:
o, o, o,
y.d Z,
c,0,d + m,y +km mZdSl
kc,y fc,o,d fm,y,d fm,z,d
o, o, o,
y.d 2,
c,0,d +km m,y + m,z,d <1
kc,z fc,O,d fm,y,d fm,z,d

7€ CUMBOJIM BU3HAUAIOTHCS 3a HACTYITHUMU
BHpa3aMHu

where:

Jy and Arer,y are slenderness ratios corresponding to
bending about the y-axis (deflection in the zZ-
direction);

Az and Arel,; are slenderness ratios corresponding to
bending about the z-axis (deflection in the y-
direction);

Eoos is the fifth percentile value of the modulus of
elasticity parallel to the grain.

(2) Where both  Are,; < 0,3 and Arei,y < 0,3 the
stresses should satisfy the expressions (6.19) and
(6.20) in 6.2.4.

(3) In all other cases the stresses, which will be

increased due to deflection, should satisfy the
following expressions:

(6.23)

(6.24)

where the symbols are defined as follows:

k., = (6.25)
Tk, k-2
K = ! (6.26)
- kz +’\’ k22 _j’rzel,z
K, =0,5(1+ 8, (A, ~0,3)+ 4%, ) (6.27)
k, =0,5(1+ B, (A, —0.3)+ 4%, ) (6.28)
e: where:
Le - xoedimieHT I8 eneMeHTiB y Mexax fs is a factor for members within the straightness
rpaHullb TpsMOMiHiiiHOCTI, Bu3HaueHux y limits defined in Section 10:
po3aini 10:
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0,2

for solid timber, mis wineHOI 1epeBUHU

(6.29)

e = JUTSL LTBHOT ISpEBUHU
0,1
for glued laminated timber and LVL
JUIsL KJIIeEHOT JTaMiHOBaHO1 JiepeBUHU AepeBuHH Ta LVL
Km - HaBesieHo y 6.1.6.

6.3.3 baaku nig agier0 3ru"y ado cHiJIbHO
3rHHY i CTHCKY

()P CriiikicTe Ha mONEpeYHE KpPYyUEHHS
MOBUHHA TMEPEeBIPATUCH I 000X BHUMAJKIB,
KOJIM BUHHUKA€E TUTbKU MOMEHT My BiHOCHO Oci
Yy, 1 mnpu cnuibHid aii MomeHty My Ta
cruckarouoi cuad Ne.

(2) BimHocHa THYYKICTh NpU 3THHI TOBHHHA
MIPUHAMATHCH SIK:

1€ Omcrit — KPUTHYHE CTHUCKAKO4e HANpPYKCHHS
obunciaeHe 3riAHO 3 KJIACHYHOK TEOPIEI0
CTIMKOCTI IIPH 3aCTOCYBaHHI I’ SITH BiJICOTKOBHUX
BEJIMYUH KOPCTKOCTI.

Kputnuni cruckaroui
BHU3HAYATHUCH SIK:

HAIpPY)KEHHS TMOBHHHI

My 7y Eo.051:Go.05 ior

km as given in 6.1.6.

6.3.3 Beams subjected to either bending or
combined bending and compression

(1)P Lateral torsional stability shall be verified both
in the case where only a moment My exists about
the strong axis y and where a combination of
moment My and compressive force Nc exists.

(2) The relative slenderness for bending should be
taken as:

(6.30)

where omcrit -1S the critical bending stress calculated
according to the classical theory of stability, using
5-percentile stiffness values.

The critical bending stress should be taken as:

O-m,crit -

W

y Ieny
oe.

E0,0S - 5-tm Bi,Z[COTKOBa BCJIMYMHA MOIYJIA
pr)KHOCTi napajcJIbHO BOJIOKHAM;

Goos - 5-TM BIJICOTKOBAa BEIMYMHA MOJYJS
3CyBY HapaJieIbHO BOJIOKHAM;

I - MOMEHT iHepuii BiIHOCHO ciabmoi oci
Z,

ltor - MOMEHT IHepIIil KpyueHHs.

(6.31)

where:

Eoos is the fifth percentile value of modulus of
elasticity parallel to grain;

Go,os Is the fifth percentile value of shear modulus
parallel to grain;

I; isthe second moment of area about the weak
axis z.

lior IS the torsional moment of inertia;
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Ly - pO3paxyHKOBa JIOBXXHHA OAJIKH Y
3aJIeKHOCTI BiJl yMOB OONTUpaHHS i
KOH(Irypariii HaBaHTa)KEHHS,
BIAIOBIAHO 10 TaOimI 6.1;

Wy - MOMEHT OMNIOPY BITHOCHO «CHUJIBHOI OC1»

y.

Jlisi XBOMHUX TOPiJ 3 HUIBHUM TNPSMOKYTHUM
Nepepi30M Om,crit TOBUHHI BU3HAYATHUCH SIK:

2
Omcrit = % Eo.0s
ne:
b - mMpHHa OalKu;
h - BUCOTa OaJIKH.

(3) YV Bunaaky, xoim i€ TUTbku MoMmeHT My
BIIHOCHO «CHJIBHOI OCl» Y, HampyXeHHS
MMOBUHHI 33/I0BOJIHATH HACTYITHI BUPA3H:

O-m,d < kcrit fm,d
ae:
Omd - PO3PAaXyHKOB1 3TMHAIOY1 HAMIPYKCHHS;
fmd - pO3PaxyHKOBHIA OIIip 3THUHY;
Kerit - KoedillieHT, 110 BPaxOBYE 3HIKECHHS
OMOpy 3THHY BHACTINOK BUIYYyBaHHS i3
TUTOIIMHH.

les is the effective length of the beam, depending
on the support conditions and the load
configuration, acccording to Table 6.1;

Wy
y.

is the section modulus about the strong axis

For softwood with solid rectangular cross-section,
omcrit Should be taken as:

(6.32)

where:
b is the width of the beam;
h is the depth of the beam.

(3) In the case where only a moment My exists
about the strong axis Yy, the stresses should satisfy
the following expression:

(6.33)

where:
omd IS the design bending stress;
fma IS the design bending strength;

kerit is a factor which takes into account the re
duced bending strength due to lateral buckling.

Tabauus 6.1 - Po3paxyHKoBa 10B:KHHA SIK CIIIBBI/IHOLIEHHS 10 NMPOJILOTY

Tun 6anku Tun HaBaHTaKEHHS les /12
Banka ma nBox | IlocTiiiHMA MOMEHT 1,0
oropax PiBHOMIpHO po3MoaiyieHe HABaHTAKCHHS 0,9

3ocepemKeHa CUITU Y CepeIHI MPOJIbOTY 0,8
Koncoub PiBHOMIpHO po3noiiieHe HaBaHTaXEHHS 0,5
3ocepemkeHa CUITU Y BUIBHOTO KIHIIS 0,8

* CniBBiTHOLICHHS MDK (DaKTHYHOO JOBXHUHOIO lef 1 mposiboToM | € 00rpyHTOBaHUM /TSt
0aJoK 13 3aKpiIUIEHUMH BiJ KPYYEHHS ONOpaMH 1 HaBAaHTAKEHHsSIM OIS LIEHTpa Baru.
SIKIO HaBaHTaKEHHs MPHKIIAJICHE 10 CTHCHYTOI IpaHi Oanku, lef 30imbimyeThes Ha 2h,
NPY HABaHTAXXEHHI JI0 PO3TATHYTO1 rpaHi OajaKku Mosxe 30u1biryBaTtuch Ha 0,5h.
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Table 6.1 - Effective length as a ratio of the span

Beam type Loading type les /12

Simply supported|Constant moment Uniformly 1,0
distributed load Concentrated force at |0,9

the middle of the span 0,8
Cantilever Uniformly distributed load 0,5
Concentrated force at the free end 0,8

& The ratio between the effective length ler and the span | is valid
for a beam with torsionally restrained supports and loaded at the
centre of gravity. If the load is applied at the compression edge of
the beam, let

should be increased by 2h and may be decreased by 0,5h for a
load at the tension edge of the beam.

(4) dnsa 6anok 3 movatkoBuM BinmxwieHHsM Bix  (4) For beams with an initial lateral deviation from
NPSIMOJIIHIHHOCTI 13 TUTOIIMHY B MEXax rpaHuils, Straightness within the limits defined in Section 10,
BusHaueHnx y posmimi 10, Keit  moxe Kerit may be determined from expression (6.34)
BH3HAYATHUCh 13 BUpa3y (6.34).

1 JJIA /Irel,m S 0,75
Kerit = < 1,56 — 0,75Arel,m 11 0,75 < Arelm < 1,4
1
12

rel,m

JJIA 1,4 < lrelvm

(5) Koeopimient Keit mis  6amok  moxe (5) The factor may be taken as 1,0 for a beam
npuiiMaTich pisauM 1,0, skmo nepemimienns ix  where lateral displacement of its compressive edge
CTUCHYTHX TpaHell BHKIIOUCHO Ha Bcid ix IS prevented throughout its length and where
JIOBXHHI, 1 BUKJIFOUECHO TOBOPOTH Bix KpyueHHs torsional rotation is prevented at its supports.

Ha OoIIopax.

(6) In the case where a combination of moment My
about the strong axis y and compressive force N¢
exists, the stresses should satisfy the following

(6) YV Bumaaky, KOJM Ma€ MiCIe CIiUIbHA Iis
MOMEHTY My BITHOCHO «CHIIBHO» oOci Y, 1
ctuckaoyoi cuiau Nc, HampyXeHHsS IOBUHHI

. expression:
3a10BOJIBHATU HACTYIIHY YMOBY:
2
Oma_ | _Ted o9 (6.35)
kcrit fm,d kc,z fc,O,d
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ae:

Omd - pO3pPaxyHKOBi 3THHAJIbHI HAMPY>KEHHS;
Ocd - pO3pPaxyHKOBi CTUCKAIOUi HAPY)KCHHS,
fcod - pO3paxyHKOBUH  OmIp  CTUCKY
napajieabHO BOJIOKHAM;

Kz - BU3Ha4aeThCs 3a BUpa3oM (6.26).

6.4  Po3paxyHOk momepe4Hux nepepisis

eJIeMeHTIB i3 mepepizaMu 3MiHHOI
a00 KpuBOIiHiHHOI (popmu

6.4.1 3araJjbHi M0JIOXKEHHS

(1)P Heob6xigHO BpaxoByBaTH BIUIMBHM CHUIBHOT
11T OCLOBOT CUJTM Ta 3TUHAJTLHOTO MOMEHTY.

(2) BingnoBinH1 YacCTUHU HEOOX1IHO MEPEBIPUTH
326.216.3.

(3) HanpyxeHnst y momnepedyHOMYy Tepepi3i Bij
OCBOBO1 CHJIM MOYKHA BA3HAYATH 32

N
oy = A
Ie:
ON - OCbOBUH THCK
N - 0ChOBA CHJIA
A - TUTOIIA TIOTIEPEYHOTO TIEpepi3y.

6.4.2 OapHockaTHi 0aJIKH

(1)P BrumB Haxwily Ha 3rHHaJIbHI HAMPYKCHHS
napajieabHO TUIONMHI TOBUHEH BPaXOBYBATHUCh

where:
omd IS the design bending stress;
ocd IS the design compressive stress;

fco0,d IS the design compressive strength parallel to
grain;
Kezis 1S given by expression (6.26).

6.4 Design of cross-sections in members with
varying cross-section or curved shape
6.4.1 General

(1)P The effects of combined axial force and
bending moment shall be taken into account.

(2) The relevant parts of 6.2 and 6.3 should be
verified.

(3) The stress at a cross-section from an axial force
may be calculated from

(6.36)

where:

on s the axial stress;
N is the axial force;
A s the area of the cross-section.

6.4.2 Single tapered beams

(1)P The influence of the taper on the bending
stresses parallel to the surface shall be taken into
account.

L 11

Pucynok 6.8 - Ongnockatna 6aj

Figure 6.8 - Single tapered beam
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2) Po3paxyHKOBI 3rHHAIbHI HAPYKEHHS Omad 1 (2) The design bending stresses, omad and omod
omo,d (muB.Pucynok 6.8) moxyrs mpmiimaruce (See Figure 6.8) may be taken as:

SIK:

Om,a,d = Om,0d -~

6M,
bh?

(6.37)

Y wHaiiOutem BigmanieHomy BoJiokHI moxuioi At the outermost fibre of the tapered edge, the
rpaHi HamnpyXeHHs MOBHHHI 3a10BoJbHATH Stresses should satisfy the following expression:

HACTYITHI YMOBH:

ac:

Om,a,d < km,a fm,d (638)

where;

Omad - PO3PaxyHKOBE 3THHAJIbHE HANpPYXKEHHS Omad IS the design bending stress at an angle to

IiJ] KyTOM JI0 BOJIOKHA;

fmd - pO3PaxyHKOBHIA OIip 3THUHY;

grain;
fma is the design bending strength;

Km.a - TIOBUHEH OOYHCIIIOBATHCE SK: kma should be calculated as:

JUis  po3TATYIOUM HANpy>KeHb MapalelbHUX

MTOXWJIIN TpaHi:

For tensile stresses parallel to the tapered edge:

1

m,n T

(6.39)

2 2
f f
1+ — ™ tang | +| —™ tan’«
O’ 75 fv,d ft,90,d

IV CTHCKAIOUMX HampyKeHb mapajaeasbHux For compressive stresses parallel to the tapered

MOXWJIIN T'paHi:

edge:

L (6.40)

2 2
f f
14{ md_ tan a] +£m’dtan2a]
17 5 1:v,d ft,90,d

6.4.3 [Bockathi, kpuBoJiniiini Ta 3 6.4.3 Double tapered, curved and pitched

BHIIYKJIUM rpedeHeM 0aJKku

(1) Ls craTTs 3aCcTOCOBYETHCA TITBKU JUIS

cambered beams
(1) This clause applies only to glued laminated
timber and LVL.

J011aTO-KIIeeHo1 nepeBuHu ta LVL.

(2) Bumorm 6.4.2 3actocoBytoThCs 10 THX (2) The requirements of 6.4.2 apply to the parts of
4acTHH OaJoK, sIKi MAOTh OJIHOCTOPOHHIH cKaT.  the beam which have a single taper.
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(3) V 30Hi rpebdens (muB. Pucynox 6.9),
3TUHAJIbHI HANPYXXEHHS MMOBUHHI 33/10BOJIbHATH
HACTYIIHI YMOBHU:

Omd < kr fm,d

ne kr - BpaxoBye  3MCHIICHHS  MII[HOCTI
BHACIIIZIOK 3TUHY JIUCTIB TIPH BUTOTOBJICHI.

[MPUMITKA: VY xpuBONHIMHHX 1 3 BHUIYKIUM
rpebeHeM Oaskax, TpeOeHeBa 30Ha MOJIOBXKYETHCA 3a
KPHUBOIHIHHY YaCTHHY OaJiKu.

(4) 3ruHanpHI HaNpy>KEHHs y Ipe0deHl MOBUHHI
00YMCIIIOBAaTUCh HACTYITHUM YHMHOM:

M., 4
Omd = Ki bhfz
pu:
with:

h h Y h )’
= ket kz(ﬂ}k{ﬂj ok, H
r r r

kl =1+ 1,4 fan Oap + 5,4 tan2 Oap
k2 = 0,35 —tan Oap
k3 = 0,6 + 8,3 fan Oap — 7,8 tan2 Oap

k4 =6 tanz Oap

r=rpn+ 0,5hap
ae:
Mapd — pO3paxyHKOBMI MOMEHT y IrpeOeHi;

hap — BHCOTa mepepidy Oanku y rpebeHi,
muB. Pucynok 6.9;

b — IIMPUHA Nepepizy Oanku;
Fin — BHYTpIlIHIN paaiyc, nuB. Pucynok 6.9;
Olap — KYT Haxuiy y cepeauHi rpebeHeBoi

30HH, 1uB. PucyHok 6.9.

(5) HMns ngBockatHux Gamok ko = 1,0. mis
KPUBOJIIHIIHUX 1 CKaTHUX rpeOeHeBux Oanok K
MOBUHEH MPUHMATHUCH SK:

r

1 TSt f > 240

(3) In the apex zone (see Figure 6.9), the bending
stresses should satisfy the following expression:

(6.41)

where kr, takes into account the strength reduction
due to bending of the laminates during production.

NOTE: In curved and pitched cambered beams the apex
zone extends over the curved part of the beam

(4) The apex bending stress should be calculated as
follows:

(6.42)

(6.43)

(6.44)
(6.45)
(6.46)
(6.47)
(6.48)
where:
Map,d is the design moment at the apex;

Nap is the depth of the beam at the apex, see
Figure 6.9;

b isthe width of the beam;
rm is the inner radius, see Figure 6.9;

aap IS the angle of the taper in the middle of the
apex zone, see Figure 6.9.

(5) For double tapered beams k. = 1,0. For curved
and pitched cambered beams k; should be taken as:
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ke =

0,76 + 0,001 rT s rT <240
ae
I'm - BHYTpIIIHIN paxaiyc, muB. Pucynok 6.9;
t - TOBUIMHA JIUCTA (AOIIKH).

(6) Y 30HI TpeOcHs, HAWOLIBII PO3TATYIOUH
Hanpy)XKCHHsI TICPIEHANKY/ISIPHI JO BOJIOKHA,
0t,90,d, [TOBUHHI 33]I0OBOJILHSATH HACTYITHI YMOBH:

(6.49)

where
rin is the inner radius, see Figure 6.9;
t is the lamination thickness.

(6) In the apex zone the greatest tensile stress
perpendicular to the grain, ot04, Should satisfy the
following expression:

0t90,d < Kais Kvol ft90,d (6.50)
npu
with
npu
1,0 JUTS IUTBHOT ICPEBUHA
Kvol = (6.51)
V, 02 JUTsI TonaTo-KieeHoi gepesunau 1 LVL 3 ycima
V2 nomkaMu (IMCTaMK) HapaeabHo 0ci 6anku
1,4 - mist ABOCKaTHUX 1 KpUBOJIIHIHHUX OaJIOK
Kais = (6.52)
1,7 - nyst 6anmok 3 BUYKJIUM TpeOeHEM
Ie: where:
Kis - koedimient, mo BpaxoBye BIUIMB Kgis IS a factor which takes into account the effect

pO3MOAUTY HAPYKEHb Y TPeOCHEBIH 30Hi;

Kvol - koedimient 06’emy 0,01m?;

ftood -  po3paxyHKOBHH ~ Omp  PO3TATY
napajeIbHO BOJIOKHAM;
Vo - bazoBHii 00°eM;
\Y - 00’eM TpebOeHEBOi 30HU, IO 3a3HAE

HaNpyKeHHs, B M°, (IUB. pUCyHOK 6.9),
SIKAW HE TTOBUHEH MPUHMATHUCh OLTBIIIE
2V/3, ne Vp - 3araiabHuii 00°eM OajKu.

(7) Ans cxkiaamHOTO PO3TATY MEPHEHAUKYISIPHO
BOJIOKHaM 1 3CyBY TOBHMHHI 3a/I0BOJIbHSTHUCH
HACTYITHI YMOBH:

of the stress distribution in the apex zone;

kvo is a volume factor;

ftoo,d is the design tensile strength perpendicular to
the grain;

Vo s the reference volume of 0,01m?;

V s the stressed volume of the apex zone, in m?,
(see Figure 6.9) and should not be taken greater
than 2Vu/ 3, where Vyp is the total volume of the
beam.

(7) For combined tension perpendicular to grain

and shear the following expression shall be
satisfied:
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7y Ot .90,d

<
fv,d I(dis |(vol ft,90,d

ae:
Td - PO3paxyHKOB1 HAIPY>KEHHSI 3CYBY;
fv.d - PO3paxyHKOBHH OIIIp Ha 3CYB;
Oi90d - PO3pPaxXyHKOBI HAaINPYXEHHS 3CyBY
MEPIIEHIUKYIISIPHO BOJIOKHAM;
Kdis 1 Kvol — HaBeneHi y (6).
(8) Haii6inbmi HaIpPYKEHHS po3TAryY

MEePIEHUKYIISIPHO BOJIOKHY, $IKi CIIPUYHUHEH1
3TMHAJIBH 3TUHAJIBHUM MOMEHTOM TIOBHHHI
BH3HAYATHUCH SIK:

M, ,
bhZ

ot90d = Kp

a0, y SIKOCTI aJbTepHAaTUBU BHUpa3y (6.54), sk:

or, as an alternative to expression (6.54), as

6M p
ot90d = kp—224 0,64
" bhZ b
Ie:
Pd - PIBHOMIPHO pO3IoiIeHE

HABaHTAXCHHS, IO Ji€ Ha TOBEPXHIO OaIKu B
30H1 rpe0OeHs;

b - IIMpHYHA TIepepizy Oanku;

Map,d - PO3paxyHKOBHIl MOMEHT y IpebeHi,

BUKIIUKAHUH HATPYXCHHSIMH PO3TATY
rapanebHUMHU BHYTPIIIHIH
KpUBOJIIHIAHINA rpaHi

pH:

2
kp = k5 + kﬁ(%jﬁ' k7 [%j
r r

k5 = 0,2 tan Oap

(6.53)

where:
74 IS the design shear stress;
fua is the design shear strength;

ot90,d IS the design tensile stress perpendicular to
grain;
Kdis and kvol are given in (6).

(8) The greatest tensile stress perpendicular to the
grain due to the bending moment should be
calculated as follows:

(6.54)
(6.55)
where:
Pd is the uniformly distributed load acting on

the top of the beam over the apex area;
b is the width of the beam;

Map,d is the design moment at apex resulting in
tensile stresses parallel to the inner curved edge;

with:

(6.56)

(6.57)
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ke = 0,25 — 1,5 tan Qap + 2,6 tan2 Qap (658)

kz =2,1tan oap - 4 tan? Oap (659)

I[MPUMITKA: Pexomennyetbcsi BukopucroByBatu Note: The recommended expression is (6.54).
Bupas (6.54). Indopmartito crocoBHo HarionaneHoro Information on the national choice between expressions

BUOOpY Mik Bupasamu (6.54) 1 (6.55) moxna 3naiiTn  (6.54) and (6.55) may be found in the National annex.
y KOHKPETHOMY HalliOHAJTbHOMY JOAATKY.

(1)

r=r,+05h,

(b)

()

Kau-

Io3HaueHns: (1) — 30Ha rpebeHs

[NPUMITKA: VY kpuBomiHIHHUX 1 3 BHIYKIHM TpebeHeM Oankax, rpeOeHeBa 30HA ITOAOBXKYETHCS Ha
KPHUBOIIIHITHY YaCTUHY OaJIKH.

(1) Apex Zone

NOTE: In curved and pitched cambered beams the apex zone extends over the curved parts of the
beam.

Pucynok 6.9 -/IBockatni (a), xpuBoJiHiiini (b) i 3 Bunykaum rpebeHem (c¢) Oankm 3
HANPSIMKOM BOJIOKOH NapaJjie/bHO HUKHIN rpaHi 0ajakn

Figure 6.9 - Double tapered (a), curved (b) and pitched cambered (c) beams with the fibre
direction parallel to the lower edge of the beam
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6.5

Enementu 3 BupizamMmu

6.5.1 3araJjbHi H0JI0XKEeHHS

()P TIpm mepeBipii MITHOCTI E€JIEMEHTIB
MOBHHHO BPaxXOBYBATUCH SIBUIIE KOHIEHTpAIii
HaTpyXeHb Y BHpi3ax

(2) BrmmBoM KOHIIEHTpAIil HaNpPY>KEeHb MOXKHA
3HEXTYBAaTH y HACTYNHUX BUIAJKAX:

- Tpu po3Tia3i abo CTUCKaHHI TapayielbHO
BOJIOKHY;

- 3TUH 3 HaNpPY>XEHHSAMU PO3TATY y BUPI31, AKILIO

nepexiji 10 3BY)KEHHS He Kpyrimie Hibk 1:0 =
1:10, To6TO0 i > 10, 1uB. Pucynox 6.10a;

- IpU Aii 3TUHY 13 CTUCKAIOYMMU HaNpy>KEHHAMU
y BUpi3i, 1uB. PucyHok 6.10b.

6.5
6.5.1 General

Notched members

(1)P The effects of stress concentrations at the
notch shall be taken into account in the strength
verification of members.

(2) The effect of stress concentrations may be
disregarded in the following cases:
- tension or compression parallel to the grain;

- bending with tensile stresses at the notch if the
taper is not steeper than 1:i= 1:10, that is
i>10, see Figure 6.10a;

- bending with compressive stresses at the notch,
see Figure 6.10b.

)

Pucynok 6.10- 3run y Bupi3i: a) - npu pO3TAryOYH HANPYKEHHSAX Yy BHUPi3i;b) — npm

CTHCKAIYMX HANIPYKEHHSAX Y BUPI3i.

Figure 6.10 - Bending at a notch: a) with tensile stresses at the notch, b) with compressive

stresses at the notch
6.5.2. baakwu 3 BUpi3aMu Ha onopax

(1) Jns Ganok mpsSMOKYTHOTO Tepepizy 1 KoJu
BOJIOKHA PO3TAILIOBaHI MPAKTHUYHO MapajebHO
BJIOBXK €JIEMEHTa, HallpYyKEHHs 3CYBY Ha OMopi y
3pi3li NOBUHHI BU3HAYATUCH 13 BUKOPHUCTaAHHIM
bakTuyHO1 (3MeHIIeHOT) BHUCOTH Nef  (ITHB.
Pucynox 6.11).

(2) HeoOxigHO mepeBipATH YMOBY, 1110:

6.5.2 Beams with a notch at the support

(1) For beams with rectangular cross-sections and
where grain runs essentially parallel to the length of
the member, the shear stresses at the notched
support should be calculated using the effective
(reduced) depth her (see Figure 6.11).

(2) It should be verified that
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1
= -V <kv fua (6.60)
bhef
e Ky - sHmKyounid koedimient, mo Where ky is a reduction factor defined as follows:
BHU3HAYAE€THCA:

- For beams notched at the opposite side to the

- s Oajok 13 3pi30M Ha MPOTHUIICKHINA Bif support (see Figure 6.11b)

oropu cTopoHi (1uB. Pucynok 6.11b)

ke=1,0 (6.61)

- ms Oanok 13 3pi3oM Ha ctopodi omopu (amuB. - FOr beams notched on the same side as the

Pucynox 6.11a) support (see Figure 6.11a)
( 1
15
K, (1+ 1’\;% ]
m=mm< (6.62)
X [1
h| Ja(l-a)+0,8-,|~—a’
zanRt
N
e: where:
i - HaxwuJ1 3pi3y (auB. Pucynok 6.11a); i is the notch inclination (see Figure 6.11a);
h - BUCOTA OAJIKH, B MM; h is the beam depth in mm;
X - BiZicTaHb B NiHii Aif onoproi peakuil x s the distance from line of action of the support
AO NOYATKy 3p13y; reaction to the corner of the notch;
h f _ hef
= a=—"
h
45 - ana LVL (nmucroBux BUpoOiB) 45 -for LVL
kn = 5 - g HUILHOI JEPEBUHU kn = 5 - for solid timber
6,5 - s ZOLIATO-KICEHOT JePEeBHHH 6,5 - for glued laminated timber
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(@)

Pucynok 6.11 - baaku i3 3pizamu Ha KiHIsIX

Figure 6.11 - End-notched beams

6.6

(1) ¥V Bumamkax, KOJIW MACKUTbKA OJHAKOBHUX
€JIEMEHTIB, CKJIQZIOBUX abo BHPOOIB,
pO3TalloBaH1 3 pIBHOMIPHUM KPOKOM 1 3’€/IHaH1
13 IUIONMHU ©0arato TMPOTOHHOIO BEJIMYHWHU
XapaKTEPUCTHK MIIHOCTI €JIEMEHTIB MOXKYTh
30UTbIIYBATUCh Ha BEJIMYMHY KoedilieHTa
MIITHOCTI CUCTEMH Ksys.

KoHCTPpYKTHBHA MILIHICTH CHCTEMH

(2) Ilpum 3abe3medeHH] MOXKJIMBOCTI Tepenadi
CHUCTEMOIO PO3IOAUTY HABAHTAXXEHHS B1I OJTHOTO
CIIEMEHTA Ha CYCiIHI eJeMEHTH, KOeDiieHT Ksys
MMOBUHEH NMpUUMAaTUCh piBHUM 1,1.

3) [TepeBipka MIIHOCTI CHUCTEMH
Nepepo3MOALTY HaBaHTAXCHHS MOBHHHA
3MIIICHIOBATUCH 3a NPUTTYIICHHS, o

HaBAHTAXXCHHA € KOPOTKOTPHBAJIUMHU.

I[TPUMITKA: Jost bepm TTOKPHUTTIB 3
MaKCHMAaJbHOIO BIACTAHHIO Biff LEHTPY IO IIEHTY
1,2 ™M, MOXHA TPUNYCTUTH, IO TIOKPIBIIA,
OOpWINTYBaHHA, TPOTOHW ab0 TaHeNli MOXYTh
mepeaBaTH HaBaHTKEHHS Ha CYCiaHI gepMu mpu
YMOBi, IO €IeMEeHTH pPO3MOALTy HaBaHTAXKEHb €
CYIUTPHUMHY IOHAWMEHINIE MK BOMa MPOJIHOTaMH,
1 HeMa BY3ITiB Y pO301KKY

(4) Jlns noucToBUX JAEpEB'STHUX HACTHIIB abo
MiJIOT HEOOX1THO BUKOPUCTOBYBATH, BETMYHHH
Ksys, HaBelleHi Ha Pucynky 6.12.

YTy

h

»> hal «

(b)

6.6  System strength

(1) When several equally spaced similar members,
components or assemblies are laterally connected
by a continuous load distribution system, the
member strength properties may be multiplied by a
system strength factor ksys.

(2) Provided the continuous load-distribution
system is capable of transfering the loads from one
member to the neighbouring members, the factor
ksys should be 1,1.

(3) The strength verification of the load distribution
system should be carried out assuming the loads are
of short-term duration.

NOTE: For roof trusses with a maximum centre to
centre distance of 1,2 m it may be assumed that tiling
battens, purlins or panels can transfer the load to the
neighbouring trusses provided that these load-
distribution members are continuous over at least two
spans, and any joints are staggered.

(4) For laminated timber decks or floors the values
of ksys given in Figure 6.12 should be used.
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.8 8 #:385:8.7 8 9% 10°
KinpkicTs 3aBaHTaXEHUX JIUCTI

Number of loaded laminations

Ilo3Ha4yeHHs:
1 - mucTy Ha uBsAxax abo mrypynax
2 - MCTH 3’€THAaHI TIOTIePEeIHIM HAIIPYKEHHSM a00 CKIIeeHi

Key:
1 Nailed or screwed laminations
2 Laminations pre-stressed or glued together

Pucynok 6.12 KoedimieHT MinHocTi cucremMu Ksys 10181 JIMCTOBMX MaHe el HACTHJIIB i3
HiJIbHOI IepeBUHHU a00 3 101IATO-KJIEECHUX eJIeMEHTIB

Figure 6.12 System strength factor ksys for laminated deck plates of solid timber
glued laminated members

Po3nin 7 I'panuuni cranm 3a Section 7 Serviceability limit states
NPUIATHICTIO 10 eKCIUTyaTamii

7.1 KoB3aHHsi 3°€IHAHD 7.1 Jointslip

(1) Jlnst 3'eqHaHb 3 eleMEHTAMH HATeIbHOTO (1) For joints made with dowel-type fasteners the

Ty, Momymb KoB3aHHI Ksr Ha mwrommni SHP mModulus Keer per shear plane per fastener under
KOB3aHHA Ha 3’eqHyBanbHuil enement mpu aii SeTvice load should be taken from Table 7.1 with pm

. - 3 - - -y
eKCIUTyaTaliifHoro  HaBaHT@KEHHA rOBMHEH IN kg/m® and d or dc in mm. For the definition of dc,
npuiimMaTrcs 3a Tabmmuero 7.1 mpu pm B kr/M id  See EN 13271
a6o dc B mwm. Jlug BusHayeHns Oc , auB.

EN 13271. o
_ NOTE: In EN 26891 the symbol used is ks instead of
I[IPUMITKA: YV EN 26891 3amicts mosHaueHHS Ks Keer.

BHUKOPHUCTOBYETHCS MO3HAUEHHS Kser.
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Tabmmus 7.1 - Beauunnn Keer 20181 3akpiniiens i 3’€AHyBaJbHHX eseMeHTiB, B H/mMm, npn
3’€AHAHHAX «IepeBHHA-AePEeBUHA» i HA OCHOBI IePeBUHH «II1aHeJIb-/IePeBHHA.

Tun 3’€1HYBaJILHOIO eJleMeHTa Kser
Haremi pmt d/23
Bontu 3 abo 6e3 3a3o0pa
[lypynu
LBsixu (3 oTnepeIHiM BUCBEPAJICHHSIM )
[{Bsixu (6€3 momepeHLOr0 BUCBEPICHHS) pmt° d98/30
Ckobu pm*® d*8/80

Pospizana riamka KidblieBa IMMOHKA THIY A, | pm dd/2
BignoBigHo 10 EN 912

I'magka kuibieBa mmoHka 3 (uaHuem Ttuny B,
BignoBiaHo 10 EN 912

Mertanesi HIMOHKH:
- enementr tuny Cl...C9, Biznosizuo g0 EN 912 1,5pm dc/4
- enementr tuy C10 i C11, BigmoBigao 10 EN 912 | pm do/2

? 3a30p IOBUHEH OKPEMO JIOJIABATHCH JI0 Aedopmarrii

Table 7.1 - Values of Ksr for fasteners and connectors in N/mm in timber-to-timber and wood-
based panel-to-timber connections
Fastener type Kser

Dowels pmt®d/23

Bolts with or without clearance® Screws

Nails (with pre-drilling)

Nails (without pre-drilling) pm®d%8/30
Staples pmt° d%8/80
Split-ring connectors type A according to EN 912 pmdc/2

Shear-plate connectors type B according to EN 912

Toothed-plate connectors:
- Connectors types C1 to C9 according to EN 912 1.5pm dc/4
- Connectors type C10 and C11 according to EN 912 |  pmdc/2

& The clearance should be added separately to the deformation.
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(2) Sxmo cepemHst TYCTHHA pm1 1 pPm2 JBOX
3’€IHAaHUX €JIEMEHTIB Ha OCHOBI JIEPEBHHU
BIJIPI3HAETHCS BiJl pm , TO y HAaBEJCHUX BUIIE
BHpa3ax BOHA IIPUHMAETHCA SIK:

Pm = \[Pmi P2

(3) Hus 3'emHanp «cTaib-aepeBo» ab0 «OETOH-
nepeBo» Kser TOBUHEH 0a3yBaTHCh HaA pm JUIS
JIepeB’THOTO ~ €JeMeHTa 1  Moxe  Oytu
30UTBIIIEHUN Y JIBA pa3H.

7.2 TI'panuyHi BeJWYMHH TIPOTHHIB [JIsl
0anok
(1) KomnoHeHTH  THpOTrMHY,  BHUKJIHMKaHI

criosydyeHHsM nii (auB. 2.2.3 (5)) mokasaHi Ha

(2) If the mean densities pm,1 and pm2 of the two

jointed wood-based members are different then pm

in the above expressions should be taken as

(7.1)

(3) For steel-to-timber or concrete-to-timber
connections, Kser should be based on pm for the
timber member and may be multiplied by 2,0.

7.2 Limiting values for deflections of beams
(1) The components of deflection resulting from a
combination of actions (see 2.2.3(5)) are shown in
Figure 7.1, where the symbols are defined as

pucyaky 7.1, nAe 3acTocoBaHI HACTYIHI
MO3HAYeHHS:, TUB. 2.2.3: follows, see 2.2.3:
“We o - HOTICPCTHIN BUTHH (K10 we is the precamber (if applied);
3aCTOCOBAHO); _ _ )
. Winst IS the instantaneous deflection;
- Winst - MUTTE€EBUUA IIPOT'vH;
. , Wereep IS the creep deflection;
- Wereep - IPOTHMH BHACIIIOK IOB3YYOCTI;
W — Wsin IS the final deflection;
- Wfin - 5
. . Whetfin 1S the net final deflection.
- Whet,fin- IOBHHI YACTUH MTPOTHH (HETTO)
” o e A i
I s . R = £ X w,
/E M o inst - “/‘/A I W
S - - S W P | w [ " fin
e AR X_ AP " netfin |
~ .ceepy s ‘ V

Pucynok 7.1 - Cki1agoBi nporuny

Figure 7.1 - Components of deflection
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2) Yuctuil MpOrMH HIDKYE OpAMOi JiHIT MK
onopamMu, Whet fi -

Whet,fin = Winst T Wereep - We, = Wrin - We

[MPUMITKA: PexomenjoBanmit Jiarason
TPAaHUYHUX BETMYMH MPOTHHIB IJIs1 0aJIOK IPOTOHOM
| wmaBememo y Tabmmii 7.2, 3aMeXHO  Bif
npunycTuMoro piBHs nedopmanii. Jani crocoBHO
HAllOHAJILHOIO BHOOPY MOKe HaJlaBaTH
HAI[IOHAJILHUN JOJIATOK.

. (2) The net deflection below a straight line
between the supports, Wretfin, Should be taken as:

(7.2)

NOTE: The recommended range of limiting values of
deflections for beams with span | is given in Table 7 2
depending upon the level of deformation deemed to be
acceptable. Information on National choice may be
found in the National annex.

Taoauus 7.2 PekomeHa0BaHi rPAHUYHI BeJJMYUHU NPOTHHIB 11 0aJI0K

Winst Whet fin, Wrin
banku Ha 1BOX 1/300...1/500 1/250...1/350 1/150...7/300
ornopax
KouconpHi 6anku 1/150...1/250 1/125...1/175 1/75...1/150

Table 7.2 - Examples of limiting values for deflections of beams

Winst Whet fin Wirin

supports

Beam on two 1/300 to 1/500 1/250 to 1/350 1/150 to 1/300

beams

Cantilevering 1/150 to 1/250 1/125 to 1/175 1/75 to 1/150
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7.3 KoauBaHHs

7.3.1 3arajabpHi MoJ10KeHHHA

()P  HeoOxigHo 3abe3neunt  mob i,
BUHUKHEHHS SKUX Yy €JIEMEHTi, CKJIaJ0Bil

gacThHiI a00 KOHCTPYKIIi MOKHA Tepea0adynTH,
HE BUKIMKQJIM  KOJMBaHb, IO  MOXYTh
noripmuTH  (QPyHKIIOHYBaHHS KOHCTPYKIIT abo
CIPUYUHUTH TUCKOMPOPT IS JTFOICH.

(2) PiBeHb KONMBaHb TOBUHEH OI[IHIOBATUCH
BUMIPIOBaHHSIMU abo PO3paxyHKOM 3
ypaxyBaHHSIM nependoaveHol JKOPCTKOCTI
€JIIEMEHTa, CKJIaJoBOi a00 KOHCTPYyKWil 1
MOJIAIbHUM KOEeQIIIEHTOM 3aTyXaHHs
(mexpeMeHTOM).

(3) Jns mepexkpurTiB, SKIIO HE OOIPYHTOBAHO
IHIIl ~ BEJTUYMHH, MOJAIBHUM  KOEQIIIEHT
3aTyXxaHHs NMOBUHEH BCTAHOBJIIOBATUCH SIK ( =
0,01 (To6to 1 %).

7.3.2 KoJauBaHH# BiJg po0oTH 0012 IHAHHSA

()P KonuBanus Bix poOOTM MalIMH 1
oOnasHaHHA TOBUHHI OOMEXYyBaTHCh uepe3
3aJlaBaHHsl  HECIPHUSTINBOIO CIOJTyYEHHS
MOCTIHOTO 1 3MIHHOTO HaBaHTaKEHHSL.

(2) Hns mepekpuTTIiB JOMYCTUMHHA pIBEHB
KOJIMBaHb IOBMHEH BCTaHOBJIOBATUCH  3a
pucyakoM 5a y gomatky A ISO 2631-2 3
MHOKHHUKOM 1,0.

7.3.3 IlepekpHUTTS KUTJIOBUX OYTUHKIB

(1) Jns mepekpuTTiB KUTIOBUX OYIAWHKIB 3
BIacHUMU KosuBaHHsMH MeHme 8 ' (fy < 8 ')
HEOOX1IHO BUKOHATH OKPEMI JOCIIIKEHHS.

(2) Hnsa mepekpUTTIB KUTJIOBUX OYIWHKIB 3
BJIAaCHUMHU KosmBaHHsMH Outbmie 8 T'ip (fi > 8
I'1) moBUHHI 32/10BOJIBHITUCH HACTYITHI YMOBH:

W
ESa B MM/KH

v <b'™ g m/(H c?)

7.3 Vibrations
7.3.1 General

(1)P It shall be ensured that the actions which can
be reasonably anticipated on a member, component
or structure, do not cause vibrations that can impair
the function of the structure or cause unacceptable
discomfort to the users.

(2) The vibration level should be estimated by
measurements or by calculation taking into account
the expected stiffness of the member, component or
structure and the modal damping ratio.

(3) For floors, unless other values are proven to be
more appropriate, a modal damping ratio of (=
0,01 (i.e 1 %) should be assumed.

7.3.2 Vibrations from machinery

(1)P Vibrations caused by rotating machinery and
other operational equipment shall be limited for the
unfavourable combinations of permanent load and
variable loads that can be expected.

(2) For floors, acceptable levels for continuous
vibration should be taken from figure 5a in
Appendix A of ISO 2631-2 with a multiplying
factor of 1,0.

7.3.3 Residential floors

(1) For residential floors with a fundamental
frequency less than 8 Hz (f1 < 8 Hz) a special
investigation should be made.

(2) For residential floors with a fundamental

frequency greater than 8 Hz (f; > 8 Hz) the
following requirements should be satisfied:

mm/kN (7.3)

m/(Ns?) (7.4)
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Ac:

¢

[NPUMITKA:

- MAaKCUMaJIbHUI MUTTEBUN
BEPTUKAIBHUHI IIPOTUH, CIIPUYUHEHUN
BEPTUKAIBHOIO 30CEpPEIKEHOI0
CTaTUYHOIO cuiIor0 F, nmpukianeHoo y
Oyab-sKii  TOYIl TEPEeKpUTTH, 3
ypaxyBaHHIM po3noaiTy
HABaHTAXCHHS;

- MIBHJKICTH BIiATYKY OJWHUYHOTO
iMmynbcy,  TOOTO  MakCcHMallbHa
MOYaTKOBA  BEJIMYMHA  IIBHUJKOCTI
KOJMBaHHS (B M/C), BHKIMKAaHOTO
OJIMHUYHUM IMITYJIbCOM (1 Ho),
MIPUKIIAJIEHUM Y TOYL[l IEPEKPUTTS 1110
nae MAaKCUMaJIbHUN BIATYK.
Komnonentamu Bume 40 't moxxua
3HEXTYBATH;

- MOJAJIbHUN KOEQII[IEHT 3aTyXaHHS.

Pexomen noBanmii mlamna3soH

TPAaHMYHUX BEIUYMH a 1 D Ta pexkoMmeHIoBaHa
3ajJIeKHICTh MDK a i b, HaBemeHi Ha pucyHky 7.2.
JaHi moo HallioHAILHOTO BUOOPY MOXKHA 3HAUTH Y
HaI[lOHAJIBLHOMY JOJATKYy.

b 100

where:

W IS the maximum instantaneous vertical
deflection caused by a vertical concentrated static
force F applied at any point on the floor, taking
account of load distribution;

v is the unit impulse velocity response, i.e. the
maximum initial value of the vertical floor
vibration velocity (in m/s) caused by an ideal unit
impulse (1 Ns) applied at the point of the floor
giving maximum response. Components above
40 Hz may be disregarded;

{ is the modal damping ratio.

NOTE: The recommended range of limiting values of a
and b and the recommended relationship between a and
b is given in Figure 7.2. Information on the National
choice may be found in the National annex.

a [mm/kN]

[Toznauenns: 1 — kpaiii XapakKTepUCTHUKU

Key:

2 — TipIIi XapaKTePUCTHKU

PucyHnok 7.2 - PexoMeH/10BaHMii Tiana3oH i B3aeMo3ajiexHicTs Mizk a i b

1 Better performance
2 Poorer performance
Figure 7.2 - Recommended range of and relationship between aand b
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(3) OOuucnenns 'y  7.3.3(2) mnoBuHHI
BUKOHYBATHCh 32 MPHITYIICHHS, [0 TEPEKPUTTS
HE HaBaHTaXEHE, TOOTO NPHUKIAACHI TUIBKH
BJIACHA Bara Ta iHII MOCTIHI HABaHTAKCHHSI.

(4) Hns  OpsIMOKYTHHUX — TEPEKPUTTIB 13
3arajgbHUM po3mipamu | X b, mapuipHO
o0nepTuX BAOBXK BCIX YOTHUPHOX TpaHed i 3
JepeB’sTHUMU OaJikaMu TMporoHom |, BiacHy
4acToTy f1 MOXKHA PUOIM3HO BU3HAYUTH 34!

_ 7 |(ED)
2\ m
ae:
m - Maca Ha OJIMHHIIIO IUIOII, B KI/M;
I - IPOJILOT TIEPEKPHUTTS, B M;
(EI)1 - exBiBaJeHTHa 3THHAIbHA YKOPCTKICTH

MEPEKPUTTS BIJHOCHO OCl, MEePHEeHIAUKYIIPHOL
HanpaMKy 6anku, B HM?/M

(5) Mns nOpsAMOKYTHHX  HEPEeKpUTTIB 13
3aralbHUM  po3mipamu b X |, 1mapuipHO
o0mepTUX BIOBX BCIX YOTHPHOX TpaHe

3HAYCHHA V CIIPOIICHO MO>KHA BU3HAYUTH SK:

_ 4(0,4+0,6n,,)
~ mbl+200

Ji(H

\Y; - IIBUJIKICTH
: o 2-
iMmynscy, B M/H c%;

BIITYKY  OJWHUYHOTO

N4o - HOMep mepmoi (GOpMH I3 BIIACHOIO
gacToToro 10 40 I'1;

b - IIMPHHA IEPEKPUTTS, B M;
m - Maca, B KI/M’;

I - IPOJILOT MEPEKPUTTS, B M.

BeJ’II/ILII/IHy N40 MO’XKHA BU3HAYHUTH 3:

(3) The calculations in 7.3.3(2) should be made
under the assumption that the floor is unloaded,
I.e., only the mass corresponding to the self-weight
of the floor and other permanent actions.

(4) For a rectangular floor with overall dimensions
| x b, simply supported along all four edges and
with timber beams having a span |, the
fundamental frequency fi may approximately be
calculated as

(7.5)

where:
m is the mass per unit area in kg/m?;
| is the floor span, in m;

(El): is the equivalent plate bending stiffness of the
floor about an axis perpendicular to the beam
direction, in Nm?/m.,

(5) For a rectangular floor with overall dimensions
b x 1, simply supported along all four edges the
value v may, as an approximation, be taken as:

(7.6)

where:

v isthe unit impulse velocity response, in
m/(Ns?);
Nao is the number of first-order modes with natural

frequencies up to 40 Hz;

b s the floor width, in m;
m is the mass, in kg/m?

I is the floor span, in m.

The value of n4 may be calculated from:
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(ED),
(E1),

(E1),

o GG

ne (El)p — exBiBajieHTHa 3rHHAJbHA YKOPCTKICTH
mmrtH, B Hwm?/M, BimHOCHO oci, TapanenbHOI
HanpsMKy Oaiok, pu yomy (El)p < (El)1.

Po3nin 8 3'eqnanHs i3
eJleMeHTaMM KpilJIeHHs

METAJICBUMHU

8.1 3arajbHi M0J0KeHHS

8.1.1 Bumoru 10 ejeMeHTIB KpinJjieHHs

(1)P 3a BUHATKOM MpaBWI HAJaHUX y LBOMY
po3nuTi, HOpPMAaTHBHAa Hecy4Ya 3JATHICTh 1
KOPCTKICTh 3'€THAaHb TOBHHHI BHU3HAYATHUCH 3a
pesynbratamu BunpoOyBanb 3rimHo 3 EN 1075,
EN 1380, EN 1381, EN 26891 i EN 28970. Sxmuro
BIJIOBIAHUN CTaHAAPT ONKCYE BUMIPOOYBAHHS Ha
PO3TAT 1 CTUCK, BUIPOOYBaHHS 11 HOPMATUBHUX
3HA4YEHb HECy4oi 31aTHOCTI MMOBUHHI
3/1IHCHIOBATUCH HA PO3TAT.

8.1.2 3'enHaHusn 3
eJileMeHTAMM KpilJIeHHS

0araTOKpaTHUMH

()P PosmimienHs 1 po3Mipu  €JIEMEHTIB
KpIIJIEHHA Yy 3’€IHAaHHI Ta KpPOK EJIEMEHTIB,
BiJICTaH1 BiJl TPaHEH 1 KIHIIS TOBHHHI BUOUPATUCH
TaKUM YHHOM, 1100 OYII0 MOKJIMBHM JOCSATHEHHS
HEOOX1THOT MIITHOCTI 1 )KOPCTKOCTI.

(2)P HeoOxigHO BpaxoByBaTH, IO Hecyda
3MATHICT  3'€MHaHHA 3  0araTOKpaTHUMU
eJIeMEHTaMH1 OJHOTO TUIY 1 pO3MIpIB MOXe OyTH
HIW)KYOK BIJl CyMmMapHOI Hecy4oi 3IaTHOCTI
OKPEMUX €JIEMEHTIB KPITUICHHS.

(3) Sxmo y 3'eqHaHHS BXOIATH PI3HI THUIHU
€JIEMEHTIB KpiIlJIeHHsI, 00 YKOPCTKICTh 3'€THAHb
BITHOCHO IUJIOLIUH 3CYBY € PI3HOI, HEOOXiTHO
NEPEBIPUTH iX CYMICHICTb.

(4) 11t OHOPSTHOTO KPIIMJICHHS MapaieIbHOTO
HamnpsIMKy BOJIOKOH, (pakTHYHa HOpPMAaTUBHA
Hecyda 3JaTHICTb HapayelbHO psay, Fvefrk,
MOBMHHA BU3HAYATHUCh SK:

Fuv.efRk = Nef Fv Rk

0,25

(7.7)

where (El)y is the equivalent plate bending
stiffness, in Nm2/m, of the floor about an axis
parallel to the beams, where (El)» < (El).

Section 8 Connections with metal fasteners

8.1 General
8.1.1 Fastener requirements

(1)P Unless rules are given in this section, the
characteristic load-carrying capacity, and the
stiffness of the connections shall be determined
from tests according to EN 1075, EN 1380, EN
1381, EN 26891 and EN 28970. If the relevant
standards describe tension and compression tests,
the tests for the determination of the characteristic
load-carrying capacity shall be performed in
tension.

8.1.2 Multiple fastener connections

(1)P The arrangement and sizes of the fasteners in
a connection, and the fastener spacings, edge and
end distances shall be chosen so that the expected
strength and stiffness can be obtained.

(2)P It shall be taken into account that the load-
carrying capacity of a multiple fastener
connection, consisting of fasteners of the same
type and dimension, may be lower than the
summation of the individual load-carrying
capacities for each fastener.

(3) When a connection comprises different types
of fasteners, or when the stiffness of the
connections in respective shear planes of a
multiple shear plane connection is different, their
compatibility should be verified.

(4) For one row of fasteners parallel to the grain
direction, the effective characteristic load-
carrying capacity parallel to the row, Fygetgrk,
should be taken as:

(8.1)
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Ac:

Fuefrk -  daxkTmyHa HOpMaTHBHA  Hecyda
3IATHICTh OJHOPSIHOTO KPIIJICHHS MapajenbHO
BOJIOKHY;

Nef - (haKTHYHA KUIbKICTh €JIEMEHTIB Ha JIiHI{
napajiebHili BOJIOKHY;

Fvrk -  ¢daktmyna HOpMaTHBHAa  Hecyda
3MATHICTh KOKHOTO  €JIEMEHTa  IapajiesibHO
BOJIOKHY.

[TPUMITKA: BemuuuHH Nef VIS PSITIB

napajieibHO BOJOKHY Hamano y 8.3.1.1(8) i
8.5.1.1(4).

(5) dunis cui, 1o AiFOTH Ti KYTOM J0 HANPSIMKY
psay HEOOX1HO MEepeBIpUTH, 100 CKIIa10Ba CUII
napajienbHa psgy Oyna meHma abo piBHa 3a
HeCydy 3/IaTHICTh BU3HAUEHY 3a BUpazoM (8.1).

8.1.3 3'ennannsi 3 3CyBOM MO0 0ararbox
IJOIMHAX

(1) ¥V 3’eananni 3 GaratbMa IUIOIIMHAMU 3CYBY
OMip MO KOXHIA TIJIOIUHI 3CYBY IIOBHHEH
BU3HAYATHCh 3a TMPHUITYOICHHSA, M0 KOXHA
IUIOIIMHA 3CYBY € CKJIaJOBOI0 YaCTHUHOIO
MOCJIIOBHOCTI TPU-EJIIEMEHTHOTO 3'€THAHHS.

(2) JIms MOXIWUBOCTI 00’€HAHHS ONOPIB Ha
OKpEeMUX ITUIOIIWHAX 3CYBY B €IMHE 3'€JHaHHS 3
OaraTbMa IUIONIMHAMH 3CYBY HEOOXimHO, MO0
dbopmMu pyilHyBaHHSI €JIEMEHTIB KpPIUICHHS Ha
BIIMOBIIHUX ITUIONIMHAX 3CYBY OY/lIM CyMICHI, 1
HE CKJIaJauch 13 KoMmOiHamii GpopM pyitHyBaHb
(@), (b), (9) i (h) Ha pucynky 8.2 a6o dopmu (e),
(f) i (j/) na pucynky 8.3 3 iHmumu Gopmamu
pyiHYBaHHS.

8.1.4 3ycumnas y By3Jaax mig KyToMm [0
BOJIOKOH

(1)P SIkmio 3ycwinist y By3jiax IifOTh IMiJ] KyTOM
70 BOJIOKOH (IMB. PUCYHOK 8.1), TO TOBHHHO
BpPaxOBYBaTHCh MOJXIJIUBICTh  PO3KOJIIOBAHHS,
BUKITUKAHOTO CKJIaJIOBOIO 3yCHIUISL po3TATY Feg
Sin a, MepIeHIUKYIAPHOT 10 BOJOKOH.

(2)P s HEepeBIPKH MO>KJIMBOCT1
PO3KOJIIOBAaHHS,  BHKJIMKAHOTO  CKJIa/J0BOIO
3ycuiuisi po3tsry Feq SIN o, meprneHaukynspHOi
70  BOJIOKOH, IOBHMHHAa  3aJ0OBOJIbHATHUCH

HaCTyIlHa ymMOBa:

where:

Fvefrk IS the effective characteristic load-carrying
capacity of one row of fasteners parallel to the
grain;

net IS the effective number of fasteners in line
parallel to the grain;

Fvrk IS the characteristic load-carrying capacity of
each fastener parallel to the grain.

NOTE: Values of nes for rows parallel to grain are
given in 8.3.1.1(8) and 8.5.1.1(4).

(5) For a force acting at an angle to the direction of
the row, it should be wverified that the force
component parallel to the row is less than or equal
to the load-carrying capacity calculated according
to expression (8.1).

8.1.3 Multiple shear plane connections

(1) In multiple shear plane connections the
resistance of each shear plane should be determined
by assuming that each shear plane is part of a series
of three-member connections.

(2) To be able to combine the resistance from
individual shear planes in a multiple shear plane
connection, the governing failure mode of the
fasteners in the respective shear planes should be
compatible with each other and should not consist
of a combination of failure modes (a), (b), (g) and
(h) from Figure 8.2 or modes (e), (f) and (j/l) from
Figure 8.3 with the other failure modes.

8.1.4 Connection forces at an angle to the grain

(1)P When a force in a connection acts at an angle
to the grain, (see Figure 8.1), the possibility of
splitting caused by the tension force component,
Feq sin a, perpendicular to the grain, shall be taken
into account.

(2)P To take account of the possibility of splitting
caused by the tension force component, Fgq Sin a,
perpendicular to the grain, the following shall be
satisfied:
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Fv.ed < FooRrd (8.2)

FvEd1
Fved = max (8.3)
FvEd2
ne: where:
Foo,rd - pO3paxyHKOBa HeCy4a Foo,rd IS the design splitting capacity, calculated
3IATHICTH PO3KOJIFOBAHHIO, from the characteristic splitting capacity Fgo,rk
BU3HAYEHA 324 HOPMATUBHOO according to 2.4.3;

Hecy4a 3/1aTHICTh

PO3KOIIOBAaHHIO Foo Rk

BigmoBigHO J10 2.4.3;

Fv,ed1, Fv,eq2  are the design shear forces on either

F 1 F — PO3PaxXyHKOBI 3yCHJIIS 3CYB ) . .
vEal 1 FvEd2 ~ POSpAXYH Y By side of the connection, (see Figure 8.1).

Ha OJHIM 13 CTOpIH 3'€eJHaHHA (JIMB. PUCYHOK

8.1).

(3) Jlnst lepeBUHM XBOIMHUX MOPijl, HOPMATHBHA (3) For softwoods, the characteri§tic _splitting
Hecyda 37aTHiCTH TNpHM  poskomoBamni ams Capacity for the arrangement shown in Figure 8.1
poSMillleHHs ~ KpiluleHHs, —mokasaHoro ma Should be taken as:

pUCYHKY 8.1, MOBMHHA BU3HAYATHUCH SIK:

Foork =14 bw (8.4)

ze:

/ e W 0,35

(ﬁj JJIA KpiHJ'IeHL 3 MCTAJICBUMU Hep(i)OPOBaHI/IMI/I IIJ1aCTUHaAMU
< max < for punched metal plate fasteners
W= \1 (8.5)
1 JUI BCIX IHIUX KPIMJICHb
N for all other fasteners
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Foork - HOpMaTmBHa  Hecyda  3JaTHICTB

PO3KOIOBaHHIO, B H;

W - mepexiHui KoedirienT;

he - BIICTaHb BiJ TpaHi HABAHTAXXEHHS 10
IEHTPY  HANOLIBII BiJIaJICHOTO
elieMeHTa  KpiluleHHs abo  rpaHi
KPIIUICHHS METAJIEBOIO TUIACTHHOIO, B
MM;

h - BUCOTA JICPEB’SIHOTO €JICMECHTA, B MM;

b - TOBIIMHA €JIEMEHTA, B MM;

Wpl - IIMPHUHA METAJIEBO] IIJIJACTUHU €JIEMEHTA
KPIIUIEHHS MapaJieJIbHO BOJIOKHY, B MM.

a)

» “4 » -«

Foo,rk IS the characteristic splitting capacity, in N;
W Is a modification factor;

he is the loaded edge distance to the centre of the
most distant fastener or to the edge of the punched
metal plate fastener, in mm;

h is the timber member height, in mm;

b is the member thickness, in mm;

W is the width of the punched metal plate

fastener parallel to the grain, in mm.

bi2 b2

b)

Pucynok 8.1 - Ilepenaya 3'eTHAHHAM 3YCHJIb il KyTOM

Figure 8.1 - Inclined force transmitted by a connection

8.1.5 3nako3MiHHI 3ycHJIs Y 3’ €ITHAHHSAX

(1)P HopmaruBHa Hecyda 37aTHICTH 3'€HAHHS

MOBUHHI  3MCHIIYBaTHCh, SKIIO y HBOMY
BHHHMKAIOTh  Jii  3HAKO3MIHHUX  3YCHJUIA,
BUKJIMKAHI JOBIOTPUBAITUMU a0o0

CEPEeIHbOTPUBAIIUMU JTISIMHU.

(2) BB Ha MILHICTh €THAHHS TOBTOTPHUBAIUX
a00 CepeaHBOTPUBAIMX i, IO 3MIHIOKOTHCS
MDK PO3PaXyHKOBOIO CHIJIOIO pO3TIry Fied 1
PO3PaxyHKOBOK CHJIOK CTHCKY FcEed , TOBHHEH

BpPAXOBYBATUCh HIIAXOM PO3PAXYHKY 3'€/JHAHHS
Ha (Fyed + 0,5Fced) 1 (Fced + 0,5Fgd).

8.2 TIlomepeuna Hecy4ya 3IaTHICTH
CTAJbHHUX IITHPOBHUX €J1EMEHTIB KPilJIeHHs

8.2.1 3araJjbHi H0JI0KEeHHHA

(1)P Ilpm Bu3HAuYeHHI HOPMATHUBHOI HeCydoi
3IATHOCT1 3'€ZIHaHb 31 CTAJIBHUMHU IITHPOBUMHU
€JIEMEHTaMU KpIIJICHHS, MOBUHHI

8.1.5 Alternating connection forces

(1)P The characteristic load-carrying capacity of a
connection shall be reduced if the connection is
subject to alternating internal forces due to long-
term or medium-term actions.

(2)The effect on connection strength of long-term
or medium-term actions alternating between a
tensile design force F,eq and a compressive design
force Fced should be taken into account by
designing the connection for (Ft,eqs + 0,5F,eq) and
(Fc,ed +0,5 F,eq).

8.2  Lateral load-carrying capacity of metal
dowel-type fasteners
8.2.1 General

(1)P For the determination of the characteristic

load-carrying capacity of connections with metal

dowel-type fasteners the contributions of the yield
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BpaxOBYBAaTUCh MII_[HICTB Ha I‘paHI/IL[l TeKy‘-IOCTl

MH_[HICTB 3aaHKCPCHHA 1 MlL[HlCTI:
BHCMHKYBAaHHA CJIICMCHTA KpiHJIeHHSI.

8.2.2 3'enHaHHs
opyc»

(1) HopmaTtuBHa Hecy4a 31aTHICTh IBSIXIB, CKOO,
0O0JITIB, ITOHOK 1 UIYPYIIB IO IJIOUIMHI 3CYBY
Ha €JIEMEHT KpIIUICHHS, MOBHHHA IMPHUIMATHChH

SK MiIHIMaJbHA BEJIMYMHA,
HACTYITHUMHU BHUpa3aMHu:

BU3HA4YCHa

- ISl €IEMEHTIB KPIIJIEHHS IPU IPOCTOMY 3CYyB1

«Opyc-Opyc» i «maHeb-

strength, the embedment strength, and the
na withdrawal strength of the fastener shall be
considered.

8.2.2 Timber-to-timber and panel-to-timber
connections

(1) The characteristic load-carrying capacity for
nails, staples, bolts, dowels and screws per shear
plane per fastener, should be taken as the minimum

2q Value found from the following expressions:

- For fasteners in single shear

/ fhik trd (a)
fhok t2d (b)
fo1tid t,) ) i\ OF
kL B4 28% 142+ +/3 2| Bl 1+2 ||+ 2R (c
i /3{ tl (tljlﬂ(tlj o] o
. f 48(2+ )M F
Fore=mind 1,05058 | o g0q, |+ R d 8.6
me=ming 105208 N plas ) LT g @ @9
f .. td 45(2 M F
1’ 05 hlk*%2 2,82 (l+ﬂ)+ IB( +IB) 5 Rk _ﬁ + ax,Rk (e)
1+28 f o dt 4
Fax
115 y.Rk Thik - ()
- JUIs eJIEMEHTIB KpiruteHHs mpu 3cyBi y mBox For fasteners in double shear:
TUTOIIIMHAX
(fh,l,k t1d (9)
0,5fh2k t2d (h)
. f 48(2+ )M F _
Fure = min < 1,051a5¢ | o - xR 8.7
v,Rk < 2+ﬁ !\/ ﬁ( ﬂ) fhvl’kdtf ﬁ + 4 (J) ( )
2 F.
1,15 /1+ﬂﬁ 2M o Fo i d +T'Rk (k)
\
npu
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Ac:

Fvrk - HOpMaTHBHa Hecyda 3[aTHICTh Ha
TUIONIUHI 3CYBY JIJISl €JIGMEHTA KPITUICHHS;

ti - ToBIIMHA Opyca abo MOmKH, abo
rIMOWHA MPOHUKHEHHS, Tipu i 1 abo 2,
IMB. Takox 8.3...8.7;

fhik - HOpPMATHBHA MILHICTh 3aaHKEPEHHS Yy
JIEpEB’STHOMY €JIEMEHTI i}

d - liaMeTp eJeMeHTa KPIilIeHHS;;

Myprk - HOpPMATMBHMM MOMEHT MpU TpaHMIIL
TEKY4OCT1 eJIEMEHTa KPIIJICHHS;

S - CIIBBIOHOIIEHHS MDK MIMHOCTSIMHA
3aaHKEPEHHS OKPEMHUX €JIEMEHTIB KPIIJIEHHS;

Faxrk - ~HOpMaTHMBHAa MIIHICT  €JIEMEHTA
KpIIUIEHHS Ha OCbOBE BUCMUKYBaHHS, AUB. (2).

[MPUMITKA: THyukicte By31IiB MoXe Oytn
3a0e3redena, SKIIO 3aCTOCOBYEThCSI BIJTHOCHO TOHKI
ENEMEHTH  KpilieHHA. Y  [bOMY  BHMAJKY
Br3HavaIBHUMU € Gipmu pyitnyBanns () i (K).

(2) V Bupazax (8.6) i (8.7), mepmmii 4ieH 3
MPaBOi CTOPOHHU BHpaKa€ HECydy 3MIaTHICTH 3a
Teopiero TekydocTi MoxaHcena Toi sk ApyrHif -
Faxrk/4 — BpaxoBy€ BHECOK B’SI3KOCTi. Brumms
B’A3KOCTI Ha HeCydy 3[aTHICTb ITOBHHEH
00ME)XyBaTHUCh y MPOIIEHTHOMY BiJIHOIIIEHHI BiJl
MEPIIOTO YJICHA:

- KpYIJIi UBSIXH -15%
- KBajpaTHi BsIxu — - 25 %
- HIII IBIXH -50 %
- HIypymnu - 100 %
- dontu -25%
- ITUpi -0%

SIkmo Faxrk HEBiIOMAa, TO BIUIMB B’ SI3KOCTI
MOBUHEH MPUHMATUCH PIBHUM HYJIIO.

JlJis eneMeHTIB KPIIUICHHS 13 MPOCTUM 3CYBOM,
HOpMAaTHBHA Hecyda 3/1aTHICTh Ha
BUCMHUKYBaHHS Faxrk $SK MeHIma 3 JBOX
eneMeHTiB. Pi3HI ¢opmu pyiiHYyBaHHS NOKa3aHi
Ha pucyHky 8.2. Jlng Hecydoi 3JaTHOCTI Ha
BUCMUKYBaHHS, Faxrk, A7 OOJNTIB MOXHa
BpaxoBYBaTH OIIp, sIKUIl 3a0e3meuyroTh IMaiou,
muB. 8.5.2(2).

(8.8)

where:

Fv.r IS the characteristic load-carrying capacity per
shear plane per fastener;

ti  is the timber or board thickness or penetration
depth, with i either 1 or 2, see also 8.3 to 8.7;

fhix IS the characteristic embedment strength in
timber member i;

d is the fastener diameter;
My,rk s the characteristic fastener yield moment;

S is the ratio between the embedment strength
of the members;

Faxrk is the characteristic axial withdrawal
capacity of the fastener, see (2).

NOTE: Plasticity of joints can be assured when
relatively slender fasteners are used. In that case,
failure modes (f) and (k) are governing.

(2) In the expressions (8.6) and (8.7), the first term
on the right hand side is the load-carrying capacity
according to the Johansen vyield theory, whilst the
second term Faxri/4 is the contribution from the
rope effect. The contribution to the load-carrying
capacity due to the rope effect should be limited to
following percentages of the Johansen part:

- Round nails 15 %

- Square nails 25 %

- Other nails 50 %

- Screws 100 %

- Bolts 25 %

- Dowels 0%

If Faxre IS not known then the contribution from

the rope effect should be taken as zero.

For single shear fasteners the characteristic
withdrawal capacity, Faxrk, is taken as the lower of
the capacities in the two members. The different
modes of failure are illustrated in Figure 8.2. For
the withdrawal capacity, Faxrc Of bolts the
resistance provided by the washers may be taken
into account, see 8.5.2(2).
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(3) Sxmro iHIII MpaBWIIa PO3paxyHKIB HE HalaHI
HID)KYE, TO HOPMAaTHBHA MIIHICTh 3aaHKEPEHHS
fak TOBMHHA BH3HAYATHCH BIAMOBIZHO IO
EN 383 1 EN 14358.

(4) Sxmio iHIII MpaBMIIa PO3paxXyHKIB HE HalaHI
HIDKYE, HOPMAaTUBHUI MoOMeHT Myrk mpH
TPaHUIll  TEKYy4OCTi  €JIeMEHTa  KpIIUICHHS

MOBMHEH BU3HAYATUCh Yy BiAmoBigHOCTI 10 EN
409 1 EN 14358.

Tlo3Hauenus:

(1) — mpocrwii 3cyB
(2) — cknaguuii 3cyB

(3) If no design rules are given below, the
characteristic embedment strength fnx should be
determined according to EN 383 and EN 14358.

(4) If no design rules are given below, the

characteristic yield moment Myr«  should be
determined according to EN 409 and EN 14358

(1)

(2)

I[MPUMITKA: ITo3nadyeHHst OyKkBaMu BiAIMOBiMat0Th Bupaszam (8.6) 1 (8.7)

Pucynok 8.2 - ®@opmu pyiiHyBaHHS ISl 3’ €IHAHb «OPyC» i «IaHe b

Key:
(1) Single shear
(2) Double shear

NOTE: The letters correspond to the references of the expressions (8.6) and (8.7)
Figure 8.2 — Failure modes for timber and panel connections.

8.2.3 3'exHaHHA «CTAIbL-OPyCc»

(1) HopmaruBHa Hecyua 34aTHICTh 3'€IHAHb
«Opyc-CTalb) 3aJCKUTh BiJl TOBIIUHH CTAJICBUX
mractud. Cranesi mactuHu ToBmmHOKO 0,5d i
MeHIIIe KIacU(IKYyIOThCS SIK TOHKI, @ TOBIIMHOIO
Ounbie abo piBHOIO d, MpH JOMyCKy Ha TiaMeTp
otBOpiB MenIire Hix 0,1d, - K TOBCTI TUIACTHHH.
HopmatuBHa Hecyua 34aTHICTh  3'€/IHaHb
MJIaCTUHAMU ~ TPOMDKHOI  TOBIIMHH,  MIDK
TOBCTUMHU 1 TOHKMMH CTaJIEBUMHU IUIACTUHAMH,
MOBUHHA BU3HAYATHCH JIIHIHOIO IHTEPIOJIALIEI0
MDK TPaHUYHUMH 3HAYCHHSIMH JJS TOBCTHX 1
TOHKHUX IJIACTHH.

8.2.3 Steel-to-timber connections

(1) The characteristic load-carrying capacity of a
steel-to-timber connection depends on the thickness
of the steel plates. Steel plates of thickness less than
or equal to 0,5d are classified as thin plates and
steel plates of thickness greater than or equal to d
with the tolerance on hole diameters being less than
0,1d are classified as thick plates. The characteristic
load-carrying capacity of connections with steel
plate thickness between a thin and a thick plate
should be calculated by linear interpolation
between the limiting thin and thick plate values.
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(2)P CraneBi miacTUHM MOBHHHI NEPEBIPSITUCH
Ha MILHICTb.

(3) HopmatmBHa Hecyya 3HaTHICTh IIBSXIB,
00JITIB, HAreNiB 1 MIypyIiB HA TUIOIIUHY 3CYBY
UL €IEMEHTa TOBHUHHA MNPHUUMATHCh K
MiHIMaJIbHE 3HAYCHHS, BU3HAYCHE 3a
HACTYITHUMHU BUPA3aMHU:

- U1 TOHKHUX CTAJICBUX INIACTHH IIPH HNPOCTOMY
3CYBI:

014 fh,k tl d

Fvrk = min

F
1,15 2M o, f,,d + jm

- JJI1 TOBCTUX CTAJICBUX IIJIACTUH IIPU IPOCTOMY
3CyBi:

-
4AM F
fak t1 d 2+__E%_1+ ax, Rk
fh,kdtl 4
< F.
Fvrk = Min 2’3\/m+ 4,Rk
faktad
.

- JUIA CTAJICBUX TUIACTHH, OY/b-SKOI TOBIIMHH,
SK ICHTPAJBLHUX €JIEMEHTIB 3’ €IHaHHS 3 JBOMa
IJIOIIMHAMHU 3CYBY:

p
fhixtid
F

ax,Rk

4

F . 4|\/|y’Rk
vRk = Min < faktad| |2+ -1|+

fh,l,kdtlz

F
2.3 /My'Rk o, d + aZRk

\

(2)P The strength of the steel plate shall be
checked.

(3) The characteristic load-carrying capacity for
nails, bolts, dowels and screws per shear plane per
fastener should be taken as the minimum value
found from the following expressions:

- For a thin steel plate in single shear:

(a)
(8.9)

(b)

- For a thick steel plate in single shear:

()

(d) (8.10)

(€)

- For a steel plate of any thickness as the central
member of a double shear connection:

(f)

(9) (8.11)

(h)
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-JUI  CTaJICBUX IIJIACTHH, SK  30BHIIIHIX
CJICMEHTIB 3’€JHAHHS 3 JBOMAa ILIOIIMHAMH

3CyBY:

0,5 fh2kt2d
Fv.rk = min

ax,Rk

F
1,15./2M o, f,,,d + :

- IUISL TOBCTHX CTAJIEBUX IUIACTHH, SK 30BHIIIHIX
eJIEMEHTIB 3’€IHAHHA 3 [JBOMAa IUIOLIMHAMU

3CYBY:

0,5 fh2k t2d
Fv,rk = min
2 Fax,Rk
B yM, g fipWd +——
4
ne:
Fvrk - HOpMaTMBHa Hecy4Ya 3/IaTHICTb Ha

TJTOIIHHI 3CYBY TSI €JIEMEHTA KPITUICHHS;

fhk - HOpPMaTHUBHA MIIHICTh 3aaHKEPECHHS
JIEPEB’IHOTO €JIEMEHTA;

t1 - MEHIIIA 13 TOJIIMH OOKOBHUX JIEPEB’THUX
€JIeMEHTIB, a00 TITyOrMHA TPOHUKHEHHS,

o -
€JIEMEHTA;

TOBIIMHA CEPEIHBOTO JEPEB’STHOTO

d - TaMeTp 3’ €JHYBAIBHOTO €JIEMEHTA,

Myrk - HOPMATUBHMM MOMEHT NpH T'paHMII
TEKY4JOCT1 €JIEeMEHTA KPIIICHHS;

Faxrk - ~HOpMaTHBHA  MIIHICTh
KPIIUICHHS Ha BUCMUKYBaHHSI.

CJICMCHTA

[NPUMITKA: Ha pucysky 8.3 mokazaHo pi3Hi
MoJieNni pyHHyBaHHS

gt d e

a b & d e f

ol le

- For thin steel plates as the outer members of a
double shear connection:

)
(8.12)
(K)

-For thick steel plates as the outer members of a
double shear connection:

(N
(8.13)

(m)

where;

Fvre is the characteristic load-carrying capacity
per shear plane per fastener;

fak IS the characteristic embedment strength in
the timber member;

t1 is the smaller of the thickness of the timber
side member or the penetration depth;

to is the thickness of the timber middle
member;
d is the fastener diameter;

My,rk is the characteristic fastener yield moment;

Faxrk IS the characteristic withdrawal capacity of
the fastener.

NOTE 1: The different failure modes are illustrated
in Figure 8.3

524

ﬁ%ﬁ%ﬁ%ﬁ%ﬁﬁ

m

g h il k m

Pucynok 8.3 - Mopeuni pyiiHyBaHHs1 U1s 3'€AHAHDb «CTaJIL-0pyc»

Figure 8.3 - Failure modes for steel-to-timber connections
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(4) Ons oOMexeHHs BpaxyBaHHS
B’SI3KOCTI 3aCTOCOBYEThCS Fax Rk 8.2.2(2).

BILIUBY

(5)P HeoOxizHo BpaxoByBaTH, IO Hecyda
3MATHICT  3'€MHAHHA  «CTalb-AEPEBO» 3
HaBaHTaXXCHUM KiHI_[eM MOKC 3HHWKYBATHCbH
BHACIIZIOK PYHHYBaHHS IO TMEPUMETPY TpYyIU
3’€THYBaJIbHUX €JIEMECHTIB

[MPUMITKA: Merox BH3Ha4YeHHS MIIHOCTI TpYIH
3’€IHYBaJbHUX EJIEMEHTIB HABEICHO
y noaatky A (iH¢opMaTHUBHOMY).

8.3

3'eqHaHHS HA IBAXAX
8.3.1 IlomepeuHo 3aBaHTa:KeHi I[BSXH

8.3.1.1 3azanwvni nonorcennsn

(1) Tlo3naueHHs TOBHIMH y 3 €JHAHHAX 13
3CyBOM y OJHIA 1 JBOX IUIOIMIMHAX (IUB.
PUCYHOK 8.4) BU3HAUAIOTHCSI HACTYITHUM YHHOM:

ty — TOBIIWHA eJleMeHTa 3 OOKY T'OJIOBKH
IBsSXa MNpH 3'€THAHHI 3 OJIHIEI0 TUIOIIHHOO
3CyBYy, a00 MiHIMaJbHa TOBIIWHA JIEPEB'STHOTO
eneMeHTa 3 OOKy TOJIOBKH 1 TiIuOWHA
NPOHUKHEHHS y OOKOBUH  €JIEMEHT IpH
3'€JHaHHSX 3 IBOMA TUIONIUHAMY 3CYBY;

t - TiMOWHA TPOHUKHEHHS y OOKOBUH
€JIEMEHT TPU 3'€THAHHAX 3 OJHIEI0 IIOUIMHOIO
3CyBy, a00 TOBIIWHA IICHTPAJIHHOTO EJIEMEHTa
npH 3'€IHAaHHSX 3 JBOMA TUIONTUHAMU 3CYyBY.

2) JlepeBuHa MMOBUHHA
BHCBEPUTIOBATUCH SIKIIIO:

MOoNnepeaHbO

- HOpMaTHMBHAa T'yCTHHA JEPEBUHU OUIbIIA HIXK
500 kr/m®;

- miametp 1BsxiB d mepeBuiye 8 MM.

(3) dns xBagpaTHUX 1 pudICHUX IBAXIB JTIaMETp
MOBUHEH MPUHMATUCH PIBHUM PO3MIPY CTOPOHH
nepepizy 1Bsxa.

(4) s M’SKUX IBSIXIB, BUTOTOBIIEHUX 13 APOTY
3 MiHiMankHUM omopom posTary 600 H/mm?,
MOBHHHI 3aCTOCOBYBATHUCh HACTYIHI BEJIMYMHU
HOpPMAaTHBHUX  MOMEHTIB  MpH  TpaHMLi
TEKy4OCTI:

(4) For the limitation of the rope effect Faxrk
8.2.2(2) applies.

(5)P It shall be taken into account that the load-
carrying capacity of steel-to-timber connections
with a loaded end may be reduced by failure along
the perimeter of the fastener group.

NOTE: A method of determining the strength of the
fastener group is given in Annex A (informative).

8.3  Nailed connections

8.3.1 Laterally loaded nails

8.3.1.1 General

(1) The symbols for the thicknesses in single and
double shear connections (see Figure 8.4) are
defined as follows:

ty is:

the headside thickness in a single shear connection;
the minimum of the head side timber thickness and
the pointside penetration in a double shear
connection;

to is:

the pointside penetration in a single shear
connection;

the central member thickness in a double shear
connection.

(2) Timber should be pre-drilled when:
- the characteristic density of the timber is greater
than 500 kg/m?;

- the diameter d of the nail exceeds 8 mm.

(3) For square and grooved nails, the nail diameter
d should be taken as the side dimension.

(4) For smooth nails produced from wire with a
minimum tensile strength of 600 N/mm?, the
following characteristic values for yield moment
should be used:
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013 fU d2’6 - AJIs
My,Rk =

0,45 fu d2’6

KPYTJIMX IBSIXIB

for round nails

(8.14)

- U KBaJIpaTHUX IIB?IXiB

for square nails

ac:

Myrk - HOpMaTHBHA BEJIMYMHA MOMEHTY NpH
rpanuui Tekydocti, y H mm;

d JTiaMeTp  IBsXa,
EN 14592, y mm;

fu

BU3HAYEHUN

3a

- MilHIiCTH HA PO3TAT ApOTY, B H/MM?,

(5) Hnsa uBsaxiB giaMeTpoM a0 8 MM, BKIIOYHO,
3aCTOCOBYETHCS HaCTYTIHI 3HA4YEHHS
HOPMAaTUBHOI MIITHOCTI 3aaHKEPEHHSI y JI€PEBUHI1
ta LVL:

- 0e3 momnepeHbOro BUCBEPAIIOBAHHS OTBOPIB

fhk = 0,082 px d O3 H/mm?

- TIpU TOTNIepeIHHOMY BHUCBEPAIOBAHHI OTBOPIB

fak = 0,082(1-0,01 d) p« H/Mm?
Ie:
Pk - HOpPMAaTHMBHA TyCTHHA JICPEBUHU, B
KO/MS;
d - iaMeTp LBsIXa Yy MM.

where:
My,rk IS the characteristic value for the yield
moment, in Nmm;

d is the nail diameter as defined in EN 14592,
in mm;
fu is the tensile strength of the wire, in N/mm?.

(5) For nails with diameters up to 8 mm, the
following characteristic embedment strengths in
timber and LVL apply:

- without predrilled holes

N/mm? (8.15)
- with predrilled holes

N/mm? (8.16)
where:
pk is the characteristic timber density, in kg/m?;
d isthe nail diameter, in mm.
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N

Lot

(@)

Pucynok 8.4 -BuzHauenns ty i t2 (a) — aJist 3'€ITHAHHSA 3 OIHI€I0 IUIOIMHOIO 3CYBY, (D) — s
3'€IHaAHHS 3 IBOMA ILUIOIINHOI0 3CYBY

Figure 8.4 - Definitions of t; and t> (a) single shear connection, (b) double shear

connection

(6) Hns uBaxiB miaMeTpoM Outbiie 8 MM,
3aCTOCOBYIOTHCS HOPMAaTHBHI BEJIMYUHHA
MIIIHOCTI 3aaHKEpPEeHHs Il OOJITIB, BIAMOBIIHO
1o 8.5.1.

(7) Y TpueneMeHTHOMY 3 €IHAHHI IIBAXH
MOXYTh TEPEKPUBATUCh y IEHTPAITBHOMY
eneMeHTi ipu yMoBi, mo (t-t2) Oinbime HiK 4d
(mmB. PucyHok 8.5).

(6) For nails with diameters greater than 8 mm the
characteristic embedment strength values for bolts
according to 8.5.1 apply.

(7) In a three-member connection, nails may
overlap in the central member provided (t -t2) is
greater than 4d (see Figure 8.5).

Pucynok 8.5 - lIBsixu 3 nepekpruBaHHAM

Figure 8.5 - Overlapping nails
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(8) dns omHoro psimy N UBSAXIB MapajelbHOTO
BOJIOKHAM,  SKIIO  LBSIXH  IOTO  psay
BIJICTYAIOTh NEPIEHAUKYISPHO JO BOJIOKHA
xoua 0 Ha 1d (muB. pucyHok 8.6), Hecyua
3/IaTHICTH TapalieIbHO BOJIOKHAM (nuB. 8.1.2(4))
NMOBHHHA  BHU3HAYaTHCh 3  BHUKOPHCTAHHIM
(bakTHYHOT KUTPKOCTI €IEMEHTIB KPITICHHS Nef
ae:

K
Nef= N

ae:

Nef - (pakTHUYHA KUIBKICTh LBAXIB y PsIAi;

n - KUIBKICTb LIBSIXIB Y PAI;

Kef - HaBeJIeHo y Tabumii 8.1

(8) For one row of n nails parallel to the grain,
unless the nails of that row are staggered
perpendicular to grain by at least 1d (see figure
8.6), the load-carrying capacity parallel to the grain
(see 8.1.2(4)) should be calculated using the
effective number of fasteners ner, where:

(8.17)

where:
Nes IS the effective number of nails in the row;

n is the number of nails in a row;

Ker is given in Table 8.1.

Taoauus 8.1 - Beanmuunau Kes

Kpox® be3 TOTEPETHBOTO “ 3 nonepeaHIM ‘
BUCBECPAJICHHA OTBOP1B BUCBECPAJICHHAM OTBOPIB
a1 > 14d 1,0 1,0
a1 =10d 0,85 0,85
a1 =7d 0,7 0,7
a1 =4d - 0,5
& Jlnst IpOMDKHUX KPOKIB J03BOJISETHCS BU3HAYATH Kef
THTEPIIOJIAIIIEI0
Table 8.1 - Values of ker
Spacing® Kef
Not predrilled |Predrilled

a1 >14d 1,0 1,0

a1 =10d 0,85 0,85

ar =7d 0,7 0,7

a1 =4d - 0,5

& For intermediate spacings, linear

interpolation of ker is permitted
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Pucynoxk 8.6 -1IIBsixu y psifi mapajieJibHO BOJOKHAM 3 BiICTYNOM MepHeHIHKYJJISIPHO 10
BOJIOKHA Ha d

Figure 8.6 - Nails in a row parallel to grain staggered perpendicular to grain by d

(9) Y 3'enHanH1 MOBUHHO OYTH HE MEHIIIE JIBOX
LIBSIXIB.

(10) Bumorm CcTOCOBHO KOHCTpPYIOBaHHS 1
NepeBipKU 3'€lHAHb Ha IBSAXaX HABEJIEHO Y
10.4.2.

8.3.1.2 3'eonannsn
oepesuna»

Ha ueéaxax «0epeeuua-

(1) Anst rmaakux UBSXiB TIMOWHA TPOHUKHEHHS
y TIOTIEPEYHOMY HAIpPsIMi1 TOBUHHA CTAHOBUTH HE
MeHI Hik 8d.

(2) dns BCiX IHIIUX THUIB IBAXIB, 3TITHO 3
EN 14592, r1mmbwuHa  TPOHHUKHEHHS YV
MOTIEPEYHOMY HaIpsiMi TTOBUHHA CTAHOBUTH HE
MeHII Hik 6d.

(3) Tmaaki uBsIXu y KpailHbOMY BOJIOKHI HE
CIIPOMOXHI TepeaBaTu 1 OOKOBi 3ycHIUIS 1 HE
BPaxOBYIOThCH.

(4) VY sxkocti ansrepuatuBu a0 8.3.1.2(3) mis
[BSIXIB Y KpAlHBLOMY BOJIOKHI 3aCTOCOBYIOTHCSI
HACTYITHI TPaBHUIIa;

- JUIA JIONIOMDKHHUX KOHCTPYKIIIX MOXYTh
3aCTOCOBYBAaTUCh TJIQJKi IBSIXU. 3SHAYCHHS
PO3paxyHKOBOi HECY4Oi 37aTHOCTI TOBHUHHO
npuiiMatuch 1/3 1 BenWUMHM IS IBAXIB
BCTaHOBJICHHX ITiJI TPSIMUM KyTOM JIO BOJIOKHA;

- BCl IHINI THUMH LBAXiB, 3rimHo 3 EN 14592,
OKpIM TJIaJIKHX, MOXXYTh 3aCTOCOBYBAaTHUCh HE
TUIBKA  Afs  JONOMDKHHUX  KOHCTPYKIIIH.
3HaueHHsl pPO3PaXyHKOBUX HECYUMX 3/1aTHOCTEH
MOBUHHI mpuiiMatuchk 1/3 iX BenuuuH s
TJIaJKUX [BSXIB €KBIBAJICHTHOTO JiaMeTpa,
BCTAHOBJICHHUX MiJI MPSIMHUM KYTOM JO BOJIOKHA
mpu 3a0e3MeueHH] HACTYITHUX YMOB:

- [IBSIXY 3aBaHTa)KEH1 TUTbKU 300KY;

- y 3'€JHaHH1 HasiBHI MIHIMYM TpU IBSXHU;

- ruOWHa TPOHUKHEHHS y TOTEPEYHOMY
HarnpsIMi CTAHOBUTH He MeHII Hbk 10d,;

(9) There should be at least two nails in a
connection.

(10) Requirements for structural detailing and
control of nailed connections are given in 10.4.2.

8.3.1.2 Nailed timber-to-timber connections

(1) For smooth nails the pointside penetration
length should be at least 8d.

(2) For nails other than smooth nails, as defined in
EN 14592, the pointside penetration length should
be at least 6d.

(3) Smooth nails in end grain should not be
considered capable of transmitting lateral forces.

(4) As an alternative to 8.3.1.2(3), for nails in end
grain the following rules apply:

- In secondary structures smooth nails may be used.
The design values of the load-carrying capacity
should be taken as 1/3 of the values for nails
installed at right angles to the grain;

- Nails other than smooth nails, as defined in
EN 14592, may be used in structures other than
secondary structures. The design values of the load-
carrying capacity should be taken as 1/3 of the
values for smooth nails of equivalent diameter
installed at right angles to the grain, provided that:

- the nails are only laterally loaded;
- there are at least three nails per connection;
- the pointside penetration is at least 10d
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- 3'elHaHHA HE MIANANa€e il YMOBHU
eKCIUTyaTaIiifHoro Kiacy 3;
- 33/I0BOJIBHSIIOTBCS ~ YMOBU  II0JO
BCTaHOBJICHHS KPOKIB 1 BiJCTaHEH 10
rpaHei, 3aganux y Tabmmmi 8.2
ITPUMITKA 1: [Tpuxnagom JOIMOMDKHOT
KOHCTPYKIiI MOXE  CIyryBaTH
Oopaop Ha JIONIKA, MPUOUTA JI0
TOPIIB KPOKB.

[TPUMITKA 2: PexoMennoBaHi npaBuia

3aCTOCYBaHHS HaBEICHO y
8.3.1.2(3). 'V  HamioHaJILHOMY
JIO/IATKY MOXKE HAJ[aBaTUCh

HaI[lOHAJIbHUI BUOIP.

(5) MiniManbH1 KpOKH Ta BIACTaH1 J0 KIHIIB 1
rpaHeil HaBeieHO Yy Tabmuui 8.2, ne (auB.
pucyHok 8.7);

a1 - KPOK IBSIXIB OJHOTO psAy, MapajeiabHO

- the connection is not exposed to service class 3
conditions;

- the prescribed spacings and edge distances given
in Table 8.2 are satisfied.

Note 1: An example of a secondary structure is a fascia
board nailed to rafters.

Note 2: The recommended application rule is given in
8.3.1.2(3). The National choice may be specified in the
National annex.

(5) Minimum spacings and edge and end distances
are given in Table 8.2, where (see Figure 8.7):

ap is the spacing of nails within one row parallel to
grain;

BOTIOKHY:; _ a, is the spacing of rows of nails perpendicular to
d2 - KPOK pAMIB IUBSAXIB MEPICHIAMKYIAPHO grajn;
BOJIOKHAM;
azc - BiJCTaHb MDK [[BXOM ta asc IS the distance between nail and unloaded end;
HCHABAHTAXXCHUM KiHHeM;
a3: - BiICTAaHB MiK IBSXOM Ta HapaHTaxenmm a3t IS the distance between nail and loaded end;
KIHIIEM; _ ) _
- - asc Is the distance between nail and unloaded edge;
e - BIJICTaHb MDK [BAXOM Ta
HEHABaHTaXEHOIO I'PAHHIO; . . .
) ) P asy is the distance between nail and loaded edge;
ast - BIACTaHb MDK LIBSIXOM Ta HAaBaHTaXEHOIO _ _
TPaHHIO; a is the angle between the force and the grain
o - KyT MDK CHJIOIO Ta HAmpsIMKOM BOJIOKHa.  direction.
Taouauus 8.2 MiHiMajibHI KPOKH Ta BiICTaHi 10 KiHUIB i rpaHei 1J1 LBSAXiB
Kpoxk a6o Kyt a MiniMaabHi Kpoku Ta BiacTani 10 KiHniB/rpanei
BiZcTaHb B -
€3 NonepeIHboro 3 nonepegHim
(nuB. pucynox BHCBepPIJIEHHSI OTBOPiB BHCBEPAJICHHAM
8.7) OTBOPIB
pk < 420 kr/m® | 420 kr/m3< pr < 500 kr/m?
Kpoxk a1 0°<a<360° |d<5mm. (7+8| cos a|) d (4 +/cosal)d
(mapainenbHO (5+5| cosa|) d
BOJIOKHY) d>5 mm;
(5+7| cosa|) d
Kpox a2 0°<a<360° 5d 7d (3+sina|)d
(meprieHUKyIIS
PHO BOJIOKHY)
Bincrans ast -90° <a <90° (10+5cosa) d (15+5cosa) d (7+5cos a) d
(HaBaHTa)KEeHUU
KIHEeIIb)
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Bincraub as.c 90° < a <90° 10d 15d 7d

(HeHaBaHTa)KeH

Wi KiHEIb)

Bincranb aat 0°<a<180° |d<5mm. (d <5mm. (d <5 mm.

(HaBaHTa)KCHUIT (5+2sina) d (7+2sin a) d (3+2sina) d

KiHEIIb) d>5 mm; d>5 mm. d>5 mm.
(5+5sina) d (7+5sina) d (3+4sina) d

Bincraus asc 180° < a < 360° 5d 7d 3d

(HeHaBaHTaXe-

HUH KIHEIb )

Table 8.2 - Minimum spacings and edge and end distances for nails

Spacing or Angle a Minimum spacing or end/edge distance
distance
(see Figure
8.7)
without predrilled holes with predrilled
holes
pk < 420 kg/m® 420 kg/m® < pi <500 kg/m®
Spacing a: 0°< a0 <360° d<5mm: (7+8|cos a|) d (4+|cos a|) d
(parallel to (5+5|cos a) d
grain) d>5mm:
(5+7|cos al) d
Spacing az 0°< a0 <360° 5d 7d (3+[sin o) d
(perpendicular
to grain)
Distance azz | -90°< o <90° | (10+5 cos a) d (15+5cosa) d (7+5 cos a) d
(loaded end)
Distance azc |90° <a < 270° 10d 15d 7d
(unloaded
end)
Distance as; [0°<a < 180° |d<5 mm: d<5mm: d<5 mm:
(loaded edge) (5+2sin ) d (7+2 sin a) d (3+2sina)d
d>5mm: d >5 mm: d>5mm:
(5+5sina)d (7+5sina)d (3+4sina)d
Distance asc [180°< a <360° 5d 7d 3d
(unloaded
edge)
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(6) HeoOximHo mOMEPEHBO BUCBEPUTIOBATH
OTBOPH Yy JEPEBHHI MPU TOBIIMHI EJIEMEHTIB
MEHIII HIXK:

7d
t = max

(13d — 30) L
400

ac:

t - MIHIMQJIBHO JIONYCTUMa TOBIIMHA
JIEpEeB'SHOTO eJeMeHTa 0e3 BUCBEPATIOBAHHS
OTBOPIB;

Pk - HOpMAaTWBHA TYCTHHA JEPEBHHHU, B
Kr/m°
d - TiaMeTp LBSIXIB, B MM.

(7) YV nepeBuHi O0OCOONMBO YYTIWUBHUX [0
PO3KOJIFOBAaHHS TIOPiZl, HEOOXITHO TOTMEepPeTHBO
BHCBED/UTIOBATH  OTBOPU  SKIIO  TOBIIMHA
JIEPEB'STHUX €JIEMEHTIB MEHIIIA HIK

14d
t = max

(13d - 30) 2
200

Bupaz (8.19), moxna 3aminuTu Ha (8.18) mpum
HACTYITHUX BIICTaHAX JI0 TPaHI:

az>10d nns pk < 420 xr/m3
as>14d nns 420 xr/v® < p< 500 kr/vC.
[TPUMITKA: [Ipuknagamu YYTIUBOL o

PO3KOJIFOBAHHS JIEPEBUHHE MOXYTh OyTH sutiHa (abies
alba), mixra (pseudotsuga menziesii) cocua (picea
albies). Pexkomenmyerbesi 3acrocoByBatu 8.3.1.2(7)
st gepesunn  sutmad  (abies  alba) i mixTh
(pseudotsuga menziesii). HamioHameHi ITOmATKH
MOXYTh MICTUTH HalliOHAJIbHUH BUOIp.

(6) Timber should be pre-drilled when the thickness

of the timber members is smaller than

(8.18)

where:

t is the minimum thickness of timber member to
avoid pre-drilling, in mm;

pk s the characteristic timber density in kg/m?;
d isthe nail diameter, in mm.

(7) Timber of species especially sensitive to
splitting should be pre-drilled when the thickness of
the timber members is smaller than

(8.19)

Expression (8.19) may be replaced by expression
(8.18) for edge distances given by:

as >10d
as >14d

for pi < 420 kg/m?
for 420 kg/m?* < px < 500 kg/ m?.

Note: Examples of species sensitive to splitting are
fir (abies alba), Douglas fir (Pseudotsuga
menziesii) and spruce (picea abies). It is
recommended to apply 8.3.1.2(7) for species fir
(abies alba) and Douglas fir (pseudotsuga
menziesii). The National choice may be specified in
the National annex.
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34
- s < aa’c =
-90° < < 90° 90° £ ¢ < 270° 0°<a<180° 180° < a < 360°
(1 (2) (3) 4)
[To3HaueHHs: (1) — HaBaHTaXKCHUH KiHEIIb

(2) - HeHaBaHTaXCHUIT KiHEIIb
(3) — HaBaHTa)KeHa rPaHb

(4) - HeHaBaHTa)KEHA IPaHb

1 — eneMeHT KpirIeHHS

2 — HampsiM BOJIOKHA

Pucynok 8.7 -Kpoku Ta Bincrani 10 KiHuiB i rpanei

(2) KpoK mapaJieJibHO BOJIOKHY B O[THOMY Psi/li Ta NePHEHIUKYJIAPHO BOJOKHY MK psiiaMHu,
(b) BizcTani 10 kparo i rpaneit

Key:

(1) Loaded end
(2) Unloaded end
(3) Loaded edge
(4) Unloaded edge
1 Fastener

2 Grain direction

Figure 8.7 - Spacings and end and edge distances (a) Spacing parallel to grain in a row and
perpendicular to grain between rows, (b) Edgeand end distances
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8.3.1.3 3'eonannsn
oepesunay

Ha ueaxax «iucm-

(1) 3acTocoBYIOTECS MIHIMAIIbHI KPOKH JIJIST BCIX
3’€¢lHaHb HA IBAXAaX «IaHEJIb-JCPEBUHAY,
HaBeleHI y Tabmumi 8.2 1 TOMHOXEHI Ha
koedimient 0,85. Skmo iHIIE HE BU3HAYCHO
HUXK4Ye, TO 3aCTOCOBYIOTBCSI Ti K BIICTaHi Bij
IBSXIB 10 KpaiB/TpaHew.

(2) MinimasbHi BijcTaHi BiJ IBSAXIB J0 KpaiB i
rpaHeil s (paHepHWX EJEMEHTIB ITOBHHHI
npuiiMaTich 3d T HeHaBaHTaKeHOT rpaHi (a0
kiHIst) 1 (3 + 4 sin a)d s HaBaHTaXKEHOI IpaHi
(a00 kiHLA), & o — KyT MDK HamnpsMKOM
HaBaHTXCHHS 1 HABAaHTAXKEHOIO TpaHHIO (200
KIHIIEM).

(3) dmst BAXIB 3 TOJIOBKOIO 1IaMETPOM HE MEHIII
HDK 2d HOpPMAaTHUBHI MII[HOCTI 3aaHKEPEHH:I
MPUIMAaIOThCS PIBHUMU:

- st panepu:

fhk = 0,11 px d 03
ae:
fhk - HOpMAaTHBHA MIIHICTh 3aaHKEPEHHS, B

H/Mm?;
Pk - HOPMaTHBHA I'YCTHHA QaHepH, B KI/M°;
d - iamMeTp IBsXa, B MM;

- s JIBII, 3rimao 3 EN 622-2:

fak =30d 03106

Ie:

fhk
H/mm?;

d

t - TOBIIIMHA MMaHEeN, B MM.

- ms JICIT 1 OSB:

- HOpMAaTHBHaA MiI_IHiCTB 3daHKCPCHH:, B

- laMeTp UBsIXa, B MM;

8.3.1.3 Nailed panel-to-timber connections

(1) Minimum nail spacings for all nailed panel-to-
timber connections are those given in Table 8.2,
multiplied by a factor of 0,85. The end/edge
distances for nails remain unchanged unless
otherwise stated below.

(2) Minimum edge and end distances in plywood
members should be taken as 3d for an unloaded
edge (or end) and (3 + 4 sin «)d for a loaded edge
(or end), where or is the angle between the
direction of the load and the loaded edge (or end).

(3) For nails with a head diameter of at least 2d, the
characteristic embedment strengths are as follows:

- for plywood:

(8.20)

where:

fok is the characteristic embedment strength, in
N/mm?;
pk is the characteristic plywood density in kg/m?;

d is the nail diameter, in mm;
- for hardboard in accordance with EN 622-2:

(8.21)

where:

fak I the characteristic embedment strength, in
N/mm?;

d is the nail diameter, in mm;

t is the panel thickness, in mm.

- for particleboard and OSB:
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foi = 65 d 07 101

ne:

fhk - HOpPMaTHBHA MIIHICTh 3aaHKEPEHHS, B
H/Mm?;

d - TiaMeTp LBsIXa, B MM;

t - TOBIIIMHA MTaHENIl, B MM.

8.3.1.4 3'eOnannsa na ueaxax «cmaib-
oepesuna»

(1) 3acrocoByroTbCSi MIHIMAJIbHI BiJCTaHI BIJ
LBSIXIB JI0 KIHIIS 1 TpaHel, HajlaHl y Ta0mwuili 8.2.
MiniManbH1 KPOKU IBSIXIB, HaBEJIEHI Y TaOIuIIl
8.2 3acTocoByroThCs 3 KoediuienToMm 0,7.

8.3.2 LIBsixu Npu 0CLOBOMY HABAHTAKEHHI

(1)P I'maaxi nBSXH HE MOBUHHI 3aCTOCOBYBAaTUCH
s CIIPUUAHSATTSA IIOCTIHHOTO abo
JIOBTOTPUBAJIOTO OCHOBOIO HABAHTAKEHHS.

(2) Hns pizpO0BUX LBSIXIB, Mepegadya 0CbOBOIO
HaBaHTAXXCHHA MOXKCE PpO3NIAAaTHCh TUIBKH
4yepe3 pi3b0OBYy YaCTHHY.

(3) lpsxu B KpalHIX BOJOKHaX HE IOBWHHI
BpaxoBYBaTHCh Il Tepeladi  OChOBOTO
HaBaHTAXKCHHS

(4) XapakTepucTuuHa Hecyda 3JaTHICTh IBSXIB
Ha BHUCMHKYBaHHS, FaxRrk, MEPICHIUKYISIPHUX
BoJiokHaM (Puc. 8.8 (a)) 1 BcTaHOBICHHMX Mif
kyrom (Puc. 8.8 (0)) moBMHHa mNPUEMATHUCH
MEHIIIOI0 i3 JIBOX BEJIMYHMH, BH3HAYCHHX 32
HACTYITHUMHU BUpPa3aMu:

- IS BCiX THITIB I[BSIXIB OKPIM TJIJKUX, 3T1THO 3
EN 14592:

(a)
(b)

fax,k d tpen
Fax,rk = max

2
fheadk d

- JUIA TVIAOKUX LBSIXIB:

(8.22)

where:

fak IS the characteristic embedment strength, in
N/mm?;

d is the nail diameter, in mm:;

t is the panel thickness, in mm.

8.3.1.4 Nailed steel-to-timber connections

(1) The minimum edge and end distances for nails
given in Table 8.2 apply. Minimum nail spacings
are those given in Table 8.2, multiplied by a factor
of 0,7.

8.3.2 Axially loaded nails

(1)P Smooth nails shall not be used to resist
permanent or long-term axial loading.

(2) For threaded nails, only the threaded part should
be considered capable of transmitting axial load.

(3) Nails in end grain should be considered
incapable of transmitting axial load.

(4) The characteristic withdrawal capacity of nails,
Faxrk, for nailing perpendicular to the grain (Figure
8.8 (a)) and for slant nailing (Figure 8.8 (b)), should
be taken as the smaller of the values found from the
following expressions:

- For nails other than smooth nails, as defined in
EN 14592:

(8.23)

- For smooth nails:
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faxx d tpen (a)

Fax,rk = max

faxk d t + fhead k dhz (b)
ac:
faxk - HOpMAaTHBHHH OIIp HA BUCMHUKYBAaHHS y

IIOIIEPEYHOMY HAIPSAMKY;

fheadk - HOpPMATHBHHI OIIp HA MPOJIABIIOBAHHS
3 OOKY T'OJIOBKH,

d - miameTp uBsixa BigmosigHO 10 8.3.1.1;

tpen - TIMOMHA OOKOBOTO MPOHHMKHEHHS a00
ribuHa  pi3bOOBOI  YacTMHM  OGOKOBOIO
eIIEMEHTa;

t - TOBILMHA €JIEMEHTa 3 OOKY r'OJIOBKHU;

dn - TiaMeTp TOJIOBKH IBSIXa.

(5) HopmaruBHi omopu faxk 1 fheadk MOBHHHI
BHU3HAYATUCh IIJIIXOM BUIIPOOYBaHb BiJIMOBIAHO
no EN 1382, EN 1383 i EN 14358, sikuo iHme
HE BU3HAUEHO HIKYE.

(6) Hns rmagkux I1BSIXiB 3 TIMOWHOIO
MPOHUKHEHHSM Yy TOTIEPEYHOMY HAIpPSIMKY HE
MeHIn HiK 12d, HopMaTHBHI 3HAYEHHS OMOPIB HA
BUCMUKYBaHHS 1 Ha MPOJABIIOBAHHS TOJIOBKH
MOBHHHI ~ BHM3HAYaTHCh  3a  HACTYIHHMH
BHpa3aMH:

(8.24)

where:

faxk IS the characteristic pointside withdrawal
strength;
fread k 1S the characteristic headside pull-through
strength;

d  isthe nail diameter according to 8.3.1.1,;
tpen IS the pointside penetration length or the
length of the threaded part in the pointside member;

t is the thickness of the headside member;
dn is the nail head diameter.

(5) The characteristic strengths faxk andyt fheadx
should be determined by tests in accordance with
EN 1382, EN 1383 and EN 14358 unless specified
in the following.

(6) For smooth nails with a pointside penetration of
at least 12d, the characteristic values of the
withdrawal and pull-through strengths should be
found from the following expressions:

faxk = 20 X106 p7? (8.25)

fheadx = 70 x10° p? (8.26)
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ae:

Pk -
Kr/MS.

HOpMaTWBHAa TIyCTHHA JOCPCBHUHU, B

(7) Ans rmankux NBSXiB, TIMOMHA TPOHUKHEHHS
y TONEPEYHOMY HANpsIMKy NOBHHHA OyTH HE
meHm Hibk 8d. Jng mnBsxiB 3 riMOWHA
NPOHUKHEHHS y TIONEPEYHOMY HAIPSMKY MEHII
HDK 12d, Hecyya 37aTHICTh Ha BUCMHUKYBaHHSI
noBUHHA OyTH MoMHOXeHa Ha (tpen/4d - 2). Jlost
IBAXIB 3 pi3p00I0, TMMOMHA TNPOHUKHEHHS Y
MOTEPEYHOMY HANPSMKY IOBHHHA OYyTH HE
MeHimr Hik 6d. Jng  uBsxiB 3 riMOWHA
NPOHUKHEHHS y TIOTIEPEYHOMY HATPSMKY MEHII
HDK 8d, Hecydya 37aTHICTh HAa BUCMHUKYBaHHSI
moBHHHA OyTH ToMHOKeHa Ha (fpen/2d - 3).

(8) Jlms  KOHCTPYKTUBHOI  JI€pEeBUHH
3MOHTOBaHOi TMpH, ab0 OJM3BKO  TOYKH
HacCHYEHHS BOJIOKOH, 1 5IKa, BIPOTiTHO, BHCOXJIA
MiJ HABAHTAXKCHHAM, 3HAYeHHA faxk 1 fheadk
MMOBUHH1 OyTH MOMHOXeH1 Ha 2/3.

(9) Kpoku, Bigctani a0 Kparo 1 TpaHeill mis
UBSIXIB, HABAaHTAXEHUX Yy  IONEPEUHOMY
HampsiMi, 3aCTOCOBYIOThCS Taki X, AK 1 AJs
IBSXIB IIPH OCbOBOMY HaBaHTaXEHHI.

(10) Jlms HaxuiaeHWUX MBSAXIB, BIACTaHb JIO
HaBaHTa)XCHOI TpaHi MOBUHHA OyTH HE MEHII
bk 10d (mmuB. Pucynok 8.8(D)). V enmanni
MOBHHHO OyTH HE MEHIIE JBOX HAaXWICHUX
LBAXIB.

t

{ e
\

{a)

where:

pk s the characteristic timber density in kg/m?;

(7) For smooth nails, the pointside penetration tpen
should be at least 8d. For nails with a pointside
penetration smaller than 12d the withdrawal
capacity should be multiplied by (tpen /4d - 2).
For threaded nails, the pointside penetration should
be at least 6d. For nails with a pointside penetration
smaller than 8d the withdrawal capacity should be
multiplied by (tpen /2d - 3).

(8) For structural timber which is installed at or
near fibre saturation point, and which is likely to
dry out under load, the values of fak and fheadk
should be multiplied by 2/3.

(9) The spacings, end and edge distances for
laterally loaded nails apply to axially loaded nails.

(10) For slant nailing the distance to the loaded
edge should be at least 10d (see Figure 8.8(b)).
There should be at least two slant nails in a
connection

, A
/“\h

L

——lf >10d
]

v

(b)

Pucynoxk 8.8 - (a) LiBsixoBe 3'eiHAHHS MEePHEHIUKYIAPHO BOJIOKHY i (D) - moxuaumu usixamu

Figure 8.8 - (a) Nailing perpendicular to grain and (b) slant nailing

111



8.3.3 LiBsixu, 3aBaHTaXkKeHi y monepeyHoOMY i
0CbOBOMY HaINpPAMKaxX

(1) Jns 3'enqHanb, M0 3a3HAFOTH OJHOYACHOT. Jii

ocboBoro  (Faxed) 1 momepeunoro  (Fved)
HAaBAaHTAKEHHS ~ TOBUHHI  3aJJ0BOJIBHATHUCH
HACTYITHI YMOBHU:
- JUTS TJIQIKHUX [BSIXIB:
F F
ax,Ed + v,Ed <1
I:ax,Rd I:v,Rd

JUTSI BCIX 1HIMX I[BSIXIB, KPIM TJIQJKUX, 3T1THO

EN 14592:

Ie:

Faxrd 1 Fvrd — po3paxyHKOBa Hecy4a 3/1aTHICTh
3'€IHAHHS, BIAMOBIIHO HABAHTAKEHOIO OCHOBHUM
a00 TOMepeYHUM HAaBAaHTAKCHHSIM.

8.4 3'eqHAHHA HA CKO0aX

(1) IlpaBuna, HaBemeHni y 8.3, 3a BHUHSITKOM
8.3.1.1(5) 1 8.3.1.2(7), 3acTOCOBYIOTbCS IS
Kpyrimx, abo Oau3bpKO0i 10 Kpyrioi hopmu, abo
MNPSIMOKYTHUX CKOO 13  CKOIIEHMMH  abo
CUMETPHUYHUMH 3arOCTPEHUMH HDKKAMH.

(2) Hns cko0 NPSIMOKYTHOTO MOTEPEYHOTO
nepepizy aiamerp 0 MOBHHEH NPUAMATUCH SK
KOPiHb KBaJpaTHUH i3 100yTKY 000X pO3MIpiB.

(3) UIupuna b rpedeHst ckoOu moBuHHA OyTH
moHaimeniie 6d , i TIHOMHA MPOHUKHEHHS
BICTps t, MOBMHHA CTAHOBUTH HE MeHII HiX 14d,
muB. Pucynox 8.9.

(4) Y 3'enHaHHI MOBUHHO OYTH HE MEHIIE JBOX
CKO0.

(5) PoszpaxyHkoBa Hecyya 3JaTHICTb Y
MOTIEPEYHOMY HampsMi OfHIE] cCkoOM Ha OJHIN
IUIONIMHI ~ 3CYyBY  TOBHHHA  PO3TISIATHUCH

8.3.3 Combined laterally and axially loaded
nails

(1) For connections subjected to a combination of
axial load (Faxed) and lateral load (Fved) the
following expressions should be satisfied:

- for smooth nails:

(8.27)

for nails other than smooth nails, as defined in EN
14592:

(8.28)

where:

Fax,ed and Fyrgare the design load-carrying
capacities of the connection loaded with axial load
or lateral load respectively.

8.4  Stapled connections

(1) The rules given in 8.3, except for 8.3.1.1(5) and
(6) and 8.3.1.2(7), apply for round or nearly round
or rectangular staples with bevelled or symmetrical
pointed legs.

(2) For staples with rectangular cross-sections the
diameter d should be taken as the square root of the
product of both dimensions.

(3) The width b of the staple crown should be at
least 6d, and the pointside penetration length t,
should be at least 14d, see Figure 8.9.

(4) There should be at least two staples in a
connection.

(5) The lateral design load-carrying capacity per
staple per shear plane should be considered as
equivalent to that of two nails with the staple
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€KBIBJICHTHOIO JIBOM IIBSIXaM 3 JllaMEeTpOM
ckoOu, mpHu 3a0e3MeYeHHI YMOBH, IO KYT MK
rpeOeHeM 1 HampsMOM BOJIOKHA JIEPEBHHH IIiJT
rpedbenem Oimpme 30° nuB. Pucynok 8.10.
SIKimo Kyt MK rpeGeHeM i HalmpsIMKOM BOJIOKHA
nig rpebeHem piBHuUK ab6o wmenme 30° , TO
HEeCyda 3/IaTHICTh Y MONEpPEYHOMY HAINPIMKY
MTOBHHHA 3aCTOCOBYBATHCH 3 MHOKHHUKOM 0,7.

(6) st ckoO, BUTOTOBJICHUX 13 APOTY 3
MaKCHMAJIBHUM OIOpOM po3Tary 800 H/mm?,
MTOBHHEH 3aCTOCOBYBATHUCh HOPMATUBHUI
MOMEHT Ha TPaHMII TeKy4OCTi, BU3HAUCHHIA 32

YMOBH:

My rk = 240 d 26

ac:

Myprk - HOpPMaTUBHHUH MOMEHT Ha TpaHMIIl
TeKkydocTi, B H Mmm:

d - iaMeTp HDKKH CKOOH.

(7) dnst psamy 3 N ckoO, mapaieabHUX BOJIOKHY,
Hecyda 3JaTHICTh y IIbOMY HampsMi MOBHHHA
BU3HAYATUCh 3  BHUKOPUCTaHHSAM  po0OOYOi
KUTBKOCT1  3’€IHYBaJIbHUX €JIEMEHTIB  Nef
BiamosixHoO 10 8.3.1.1(8).

(8) MiHiMaibHUIT KpOK CKOO, BIIACTaH1 BiX
KIHI[IB 1 TpaHeW, HamaHi y Tabmmmi 8.3, i
nokazani Ha Pucynky 8.10, ne © — kyr Mix
rpebeHeM CKOOM Ta HaNPsIMKOM BOJIOKOH.

diameter, provided that the angle between the
crown and the direction of the grain of the timber
under the crown is greater than 30°, see Figure
8.10. If the angle between the crown and the
direction of the grain under the crown is equal to or
less than 30°, then the lateral design load-carrying
capacity should be multiplied by a factor of 0,7.

(6) For staples produced from wire with a minimum
tensile strength of 800 N/mm? the following
characteristic yield moment per leg should be used:

(8.29)

where;

My.rk is the characteristic yield moment, in Nmm;
d is the staple leg diameter, in mm.

(7) For a row of n staples parallel to the grain, the
load-carrying capacity in that direction should be
calculated using the effective number of fasteners
nef according to 8.3.1.1(8)

(8) Minimum staple spacings, edge and end
distances are given in Table 8.3, and illustrated in
Figure 8.10 where O is the angle between the staple
crown and the grain direction.
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Pucynok 8.9 - Po3mipu ckoon
Key: (1) - staple centre
Figure 8.9 - Staple dimensions
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Pucynok 8.10 - BusHaueHHSI KPOKY CK00

Figure 8.10 - Definition of spacing for staples
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Taboauus 8.3 -MiniMa/jibHi KPOKH Ta BiAcTaHi Bil KiHIs Ta rpaHei Ajs ko0

Kpox Ta BiacTani Bix kinus ta Kyt MiniMaJabHUIl KPOK Ta
rpasei BicTaHDL Big KiHIA Ta
(1uB. pucyHok 8.7) rpatien
a1 (mapayureTbHO BOJIOKHAM
s 0 > 30° 0°<a<360° (10+5| cos al) d
s 6 < 30° (15+5| cos af) d
a2 (epreHUKYIIPHO BOJIOKHAM) 0° <a <360° 15d
ast (HaBaHTaKEHHI KiHEIb) -90° < a <90° (15+5| cos af) d
asc (HeHaBaHTAKCHHUI KiHEIIb) 90° < <270° 15d
a4t (HaBaHTaXXCHUIT KiHEIIb) 0°<a<180° (15+5| sinaf) d
auc (HeHABaHTAKCHHUH KiHEIIb) 180° < a <360° 10d

Table 8.3 - Minimum spacings and edge and end distances for staples

Spacing and edge/end Angle Minimum spacing or
distances edge/end distance
(see Figure 8.7)
a1 (parallel to grain)
for 0>30° 0° <a <360° (10 + 5|cos «|)d
for 0 < 30° (15 + 5|cos «|)d
az (perpendicular to grain) 0°<or<360° 15d
ast (loaded end) -90° <a<90° (15+5]cosa|) d
asc (unloaded end) 90° < <270° 15d
as,t (loaded edge) 0°<a < 180° (15+5]sing|)d
ac(unloaded edge) 180°< &0 <360° 10d

8.5 BouaroBi 3’eqnanus

8.5.1 boaTru HaBaHTa)keHi y MonepeyHOMY
Hanpsami

8.5.1.1 3acanvni nonoxcenna ma 0601MmMoOGI
3'conanna muny «depesuna-oepesuna)

(1) [Jns OonTiB TOBUHHI 3aCTOCOBYBAaTHCH
HACTYyITHE HOPMATHBHE 3HAYEHHS MOMEHTY Ha
TPaHUIll TeKYy4OCTi:

8.5 Bolted connections
8.5.1 Laterally loaded bolts

8.5.1.1 General and bolted timber-to-timber
connections

(1) For bolts the following characteristic value for
the yield moment should be used:
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Myrk = 0,3 fux d 2°

Ac:

Myrk - HOpMAaTHMBHMH MOMEHT Ha TpaHHII
TeKy4ocTi, B H mm:

fuk - HOPMATHBHUIl OIIp NMPH PO3TATraHHI, B
H/Mm?;
d - TiaMeTp HDKKH CKOOH.

(2) Hns 6ontiB miametpom a0 30 MM, 3HAYCHHS
HOPMATHBHOI MIITHOCTI 3aaHKEPEHHS MPH KYTI a
70 BOJIOKHa, g nepeBuHu 1 LVL mnoBuHHO
BHU3HAYATHCH SIK:

(8.30)

where:

Myrk IS the characteristic value for the yield
moment, in Nmm;
fuk is the characteristic tensile strength, in N/mm?;

d is the bolt diameter, in mm.
(2) For bolts up to 30 mm diameter, the following

characteristic embedment strength values in timber
and LVL should be used, at an angle « to the grain:

f
f — h,a k 8.31
ek Kgo SIN° ¢ +COS° & (8.31)
fhox = 0,082 (1-0,01 d) p« (8.32)
ne:
where:
1,35+ 0,015d for softwoods; mas M’siK01 IepeBUHM
koo =4 1,30+ 0,015d for LVL ; s LVL (8.33)
0,90+ 0,015d for hardwoods; s TBepmOi AepeBUHM
fnoxk - HoOpmaTMBHa MilHICTE 3aaHkepeHHs fnok IS the characteristc embedment strength

napaneibHO BOJIOKHY, B H/MMm?;

Pk - HOpMaTHMBHA TYCTHHA JICPCBUHHU, B
KO/MS;

o - KyT HamnpsIMKy HaBaHTXCHHS 1O
BOJIOKHA;

d - nmiameTp 00JITa, B MM.

(3) MiHiManbpHI KPOKH Ta BIACTaHI JO Kparo i
IrpaHei MOBWHHI NMpUHAMATHCh 3a Tadiuiewo 8.4,
3 MO3HAYECHHSIMH, HaBEJICHUMH Ha PUCYHKY 8.7.

parallel to grain, in N/mm?;
pk  is the characteristic timber density, in kg/m?;

o isthe angle of the load to the grain;
d is the bolt diameter, in mm.
(3) Minimum spacings and edge and end distances

should be taken from Table 8.4, with symbols
illustrated in Figure 8.7.
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Taoauus 8.4 -MiniMaJjibHi KPOKH Ta BiAcTaHi Bix KiHUs Ta rpaHei Ais 004TiB

Kpox Ta Biacrani Bia kinus ta Kyt MiniMaJabHUIl KPOK Ta
rpasei BiJicTaHb Bij KiHUA Ta
(nuB. pucyHok 8.7) rpasei
a1 (mapaieabHO BOJOKHAM 0° <a <360° (4+| cosal) d
a2 (epreHUKYIIPHO BOJIOKHAM) 0° <a <360° 4d
ast (HaBaHTaKEHHI KiHEIb) -90° < a <90° max (7 d; 80mm)
asc (HeHaABaHTAKCHHUH KiHEIIb) 90°<a <150 max [(1+6 sin ) d; 4d]
150°<a<210° 4d
210° <a <270° max [(1+6 sin «) d; 4d]
aut (HaBaHTAKCHUU KiHEIIb) 0°<a<180° max [(2+2 sin «) d; 3d]
au,c (HeHABaHTAKCHHUH KiHEIIb) 180° <o <360° 3d

Table 8.4 - Minimum values of spacing and edge and end distances for bolts

Spacing and end/edge Angle Minimum spacing or
distances distance
(see Figure 8.7)
a1 (parallel to grain) 0°<a<360° (4 +|cosal)d
a> (perpendicular to 0°<a<360° 4d
grain)
azt (loaded end) -90° < o < 90° max (7d, 80 mm)

azc (unloaded end)

90° <a <150°

max [(1 + 6 sin a)d; Ad]

150° < a<210° 4d

210° < <270°| max [(1 + 6 sin a) d; 4d]
ast (loaded edge) 0°<a<180° | max [(2 + 2 sin a) d; 3d]
asc (unloaded edge) 180° < a <360° 3d

4) Il psay 3 N OOJITIB, MapajielbHUX BOJOKHY,
Hecy4ya 3[aTHICTh y IIbOMY HampsMi MOBHHHA
BUKOPHUCTAHHAM

BU3HA4YATHUCH 3

BiamosimHO 1o 8.1.2(4), ne:

(4) For one row of n bolts parallel to the grain
direction, the load-carrying capacity parallel to

pobouoi grain, see 8.1.2(4), should be calculated using the
KUTBKOCTI  3’€HYBalbHUX eleMeHTiB Ner ,  effective number of bolts ne; where:
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Nef = MIN
4 i

09

™ \13d
ae:
a1 - KPOK MDK OoNTaMu Ta HaIpsIMKOM
BOJIOKHA;
d - miametp OoTa;
n - KUIBKICTb OOJITIB y psfl.
Jlnsi  HaBaHTaXEHb, TMEPHEHIUKYISIPHUX O
BOJIOKHa,  poOoya  KUIBKICTh  €JIEMEHTIB

KPIIUIEHHS IPUIAMAETHCS SIK :

nef:n

Jis xyriB 0° < o < 90° ™Mbk HampsIMKOM
HaBaHTAXCHHSAM 1  BOJIOKOH, Nef  MOXKE
BH3HAYATUCh JIHIHHOIO IHTEPIIOJAIIEI0 MK
3Ha4YCHHAMU 32 Bupazamu (8.34)1(8.35).

(5) Bumoru cTOCOBHO pO3MIpIB 1 TOBIIMH 10
BIIHOCHO JiameTpy OonTa , HaBeaeHi y 10.4.3.

8.5.1.2 3'eonanna
oonmax

«naue/zb-oepeeuua» Ha

(1) s danepu, npu BCiX KyTax JO JIMIIbOBHX
BOJIOKOH, MII[HICTh 3aaHKepeHHs , B H/Mm?
MMOBHHHA BU3HAYATHCH, SIK:

fak =0,11(1-0,01 d) p«

Ie.
Pk - HOPMaTHBHA I'yCTHHA (aHepH, B Kr/m>;
d - niameTp 0oJITa, B MM.

(2) Ana ACIT i OSB HeoOxigHO 3aCTOCOBYBATH
Ha MilHIiCTh 3aaHkepeHHs, B H/MM%, mpu Bcix
KyTax JI0 JUIbOBUX BOJIOKOH, BU3HAUEHY SIK:

(8.34)

where:

ai Is the spacing between bolts in the grain
direction;

d is the bolt diameter

n is the number of bolts in the row.

For loads perpendicular to grain, the effective
number of fasteners should be taken as

(8.35)

For angles 0° < a < 90° between load and grain
direction, ner may be determined by linear
interpolation between expressions (8.34) and

(8.35).

(5) Requirements for minimum washer dimensions
and thickness in relation to bolt diameter are given
in 10.4.3

8.5.1.2 Bolted panel-to-timber connections

(1) For plywood the following embedment strength,
in N/mm?, should be used at all angles to the face
grain:

(8.36)

where:

pk is the characteristic plywood density, in kg/m?;
d isthe bolt diameter, in mm.

(2) For particleboard and OSB the following
embedment strength value, in N/mm?, should be
used at all angles to the face grain:
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fnx = 50d 06 ¢ 02

ne:
d - miametp 0oJiTa, B MM;
t - TOBIIIMHA ITaHEJIl, B MM.

8.5.1.33"conanna
oonimax

«cmajlb-depeeuna» Ha

(1) 3acrocoByroThCs mpaBuiia, HaBeneH1 y 8.2.3.

8.5.2 BoaTu npu 0cb0BOMY HABAHTAKEHHI

(1) Hecyui 3pmatHOCTI 0OONATAa Ha OCHOBE
HAaBAaHTAXKEHHS Ta HAa BUCMHUKYBaHHS ITOBHHHI
MpUMaTHCh PIBHUMH MEHIIH 13 BEIUYHUH:

- Hecy4oi 3aTHOCT1 00JITa Ha PO3TAT;

- Hecy4oi 3JaTHOCTI cTajieBoi maiiou abo (mmns
3’€JHaHb «CTATb-ICPEBUHAY) IUTACTHHHU.

(2) Hecyuya 3paTHICT, 1IAOM  TIOBHMHHA
BU3HAYATHCh 3a MPHITYIICHHS, IO BEJIMYHHA
HOPMATHBHOTO OINOPY CTHUCKAHHIO B  30HI
KOHTaKTy cTaHOBHTSH 3,0fc 00 k.

(3) Hecyua 3matHicTh OonTa Ha crajieBid
TUTACTHHI HE TIOBHHHA TICPEBHIYBATH HECY4Yy
3MaTHICTb  Kpyryioi  Imaibu  MiHIMaIbHUM
JiaMeTpOM:

- 12t,
- 4d,

Je t — TopmnHa IIaCTUHH,

ne d — miamerp Gourra.

8.6

(1) 3acTocoByroThCs TIpaBuia, HagaHi y 8.5.1, 3a
BuHATKOM 8.5.1.1(3).

3’€qHaHHSA HAreJIbHOT0 THILY

(2) liametp HaresiB MOBHHEH CTAHOBUTHU OLIBII
HDK OMM 1 He nepeBuIryBati 30 Mm.

(3) MiniManbHHMI KPOK 1 BiJICTaH1 BiJ KIHIIIB Ta
rpaHeil  HaBeieHi |y  Tabmumi 8.5, 3
MO3HAYCHHSIMH, TTOKa3aHUMU Ha Pucynky 8.7.

(8.37)

where:
d is the bolt diameter, in mm;

t is the panel thickness, in mm.

8.5.1.3 Bolted steel-to-timber connections
(1) The rules given in 8.2.3 apply.
8.5.2 Axially loaded bolts

(1) The axial load-bearing capacity and withdrawal
capacity of a bolt should be taken as the lower
value of:

- the bolt tensile capacity;

- the load-bearing capacity of either the washer or
(for steel-to-timber connections) the steel plate.

(2) The bearing capacity of a washer should be

calculated assuming a characteristic compressive
strength on the contact area of 3,0fc g0«

(3) The bearing capacity per bolt of a steel plate
should not exceed that of a circular washer with a
diameter which is the minimum of;

- 12t, where t is the plate thickness;

- 4d, where d is the bolt diameter.

8.6 Dowelled connections

(1) The rules given in 8.5.1 except 8.5.1.1(3) apply.

(2) The dowel diameter should be greater than 6
mm and less than 30 mm.

(3) Minimum spacing and edge and end distances

are given in Table 8.5, with symbols illustrated in
Figure 8.7.

119



Taoauus 8.5 - MiniMaabHi KPOKH Ta BiAcTaHi Bil KiHIS Ta rpaHei A5 HarejliB

Kpox Ta Biacrani Bin kinus ta Kyt MiniMaJabHUIl KPOK Ta
rpasei BicTaHDL Big KiHIA Ta
(1uB. pucyHok 8.7) rpatien
a1 (mapaJuIeIbHO BOJIOKHY) 0° < o < 360°
o (3+2| cos af) d
a2 (epIeHUKYIISIPHO BOJIOKHAM) 0° <a <360° 3d
azt (HaBaHTaKCHUH KiHEIb) -90° < o <90° max (7 d; 80 mm)
asc (HeHaABaHTAKCHHUU KiHEIIb) 90° < o < 150° max [(azc [sin «|) d; 3d]
150°<a<210° 34d
210°<a <270° max [(as: |sin «|) d; 3d]
ast (HaBaHTaXXCHUI KIHEIIb) 0°<a<180° (max [(2+2sin o) d; 3d]
auc (HeHaBaHTAKCHHUH KiHEIIb) 180° < a <360° 3d

Table 8.5 - Minimum spacings and edge and end distances for dowels

Spacing and edge/end Angle Minimum spacing or
distances edge/end distance
(see Figure 8.7)
a1 (parallel to grain) 0° <a<360° (3+2]cosal)d
a> (perpendicular to 0°<a<360° 3d
grain)
a3t (loaded end) -90° < o < 90° max (7d, 80 mm)
asc(unloaded end) 90° <a <150° | max(ast | sin «|)d, 3d)
150°<a <210° 3d
210° < <270° | max(as; sin «|) d; 3d)
as (loaded edge) 0° <o <180° | max([2 + 2 sin &) d;3d)
asc (unloaded edge) 180°< & <360° 3d

(4) BuMor# cTOCOBHO JIOMYCKIB /ISl OTBOPIB ITi[
Hareni HaBeeHo y 10.4.4.

8.7  3'enHaHHs Ha HIypymax

8.7.1 Iypynu
HABaHTAXKeHi

npu nonepevYHoMy

(1)P BmiuB  pi3p0OBOi  YacTWHU  IIypymna
MOBHUHEH BpAaxOBYBaTHCh Ipd  BHU3HAYEHHI
HECy4oi 3JaTHOCTi, MLUIIXOM 3aCTOCYBAaHHS
(bakTuaHOTO JiamMeTpa Uef.

(4) Requirements for dowel hole tolerances are
given in 10.4.4.
8.7  Screwed connections

8.7.1 Laterally loaded screws

(1)P The effect of the threaded part of the screw
shall be taken into account in determining the load-
carrying capacity, by using an effective diameter der

120



(2) Mns mypymiB 3 IJIaAKOK XBOCTOBOIO
YaCTUHOIO, Y SKHX 30BHINIHIA JiamMeTp pi3pou
piBHMIA niaMeTpy IJ1aKO1 YacTHHH,
3aCTOCOBYIOTHCS IPaBUJjIa, HaBEJACHHI y 8.2, mpH
JOTPUMAaHHI YMOB, IO:

- pakTuuHMit KiamMeTp def, IPUHMAETHCS Y SIKOCTI
IiaMeTpa TIIaAKol YaCTHHH;

- TIJagKka XBOCTOBAa YacTHMHA MPOHHUKAE B
€JIEMEHT, Y SIKHI 3aXOJUTh KIHEeIb 3 pPi3b00I0 HE
MEHII HDK Ha 4d.

(3) Ansa BCix iHIMX BUNAAKIB KOJIH yMOBHU (2)
HE BUKOHYIOTHCS, Hecyya 3/1aTHICTh
3HAXOJIUTHCS 3 BUKOPUCTAHHIM PO3PAXyHKOBOIO
miamerpa Oef B 1,1 pasu Outble miameTpa 1O
pi3i.

(4) dnsa rmamkol YacTUHM MIypyma, AiaMeTpoM
d > 6 MM, 3aCTOCOBYIOTHCS IIpaBHJIa, HABE/ICHI Y
8.5.1.

(5) [t rmagkol yacTHHU TIypyma, giaMeTpoM 6
MM, 3aCTOCOBYIOThLCS MpaBmiia, HaBeneHi y 8.3.1.

(6) IlpaBunma CTOCOBHO KOHCTPYIOBaHHS 1
KOHTPOJIIO 3'€JHaHb Ha WIypylax, HaBeAEHl Yy
10.4.5.

8.7.2 Illlypynu npu ocbOBOMY HABAHTAaKeHi

(1) Ilpu mepeBipIi HECydoi 3IaTHOCTI 3'€JHAHB
Ha IIypynax Tpd OChOBOMY HaBaHTaXCHHI
MMOBUHHI PO3TJISIATUCh TakKl MOXJIUBI (popMu

pyHHYBaHHS:

- HeCcy4a 3/IaTHICTh Ha BUCMUKYBaHHS Pi3b00BOT
YaCTUHHM IIypYIIa;

- Hecyd4a 3/IaTHICTh IIYpYIiB HA BIAPUB T'OJIOBKH,
IIPHU 3aCTOCYBaHHI CTaJICBUX IUIACTHH, MMOBUHHA
OyTH BUIIOIO 32 OIp HIYpYyIa PO3TATaHHIO;

- MII[HICTh Ha BTSTYBaHHS T'OJIOBKHU IIypyNa;

- Ui WIypyHiB, 3aCTOCOBAaHUX Y MOEIHAHHI 31
CTaJICBUMH IUIACTUHAMH, PYWHYBAaHHS TPYyIU
IIypyIHiB BIOBX 3aMKHYTO1 KpuBoi ( 3pi3 Mo
MacuBy abo0 3pi3 MO KOHTAKTY).

(2) MinimManbHUE KPOK Ta BiACTaHi Bij rpaHei

JUIs IIYpyHiB TpU OCbOBOMY HaBaHTaXKEHI
HaBeJeH1 y Tabnuii 8.6.

(2) For smooth shank screws, where the outer
thread diameter is equal to the shank diameter, the
rules given in 8.2 apply, provided that:

- The effective diameter der is taken as the smooth
shank diameter;

- The smooth shank penetrates into the member
containing the point of the screw by not less than
4d.

(3) Where the conditions in (2) are not satisfied, the
screw load-carrying capacity should be calculated
using an effective diameter der taken as 1,1 times
the thread root diameter.

(4) For smooth shank screws with a diameter d > 6
mm, the rules in 8.5.1 apply.

(5) For smooth shank screws with a diameter of 6
mm or less, the rules of 8.3.1 apply.

(6) Requirements for structural detailing and
control of screwed joints are given in 10.4.5.

8.7.2 Axially loaded screws

(1) The following failure modes should be verified
when assessing the load-carrying capacity of
connections with axially loaded screws:

- the withdrawal capacity of the threaded part of the
screw;

- for screws used in combination with steel plates,
the tear-off capacity of the screw head should

be greater than the tensile strength of the screw;

- the pull-through strength of the screw head;

- the tension strength of the screw;

- for screws used in conjunction with steel plates,
failure along the circumference of a group of
screws (block shear or plug shear);

(2) Minimum spacing and edge distances for

axially loaded screws should be taken from Table
8.6.
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Tabamnus 8.6 -MiniMabHI KPOKH Ta BiicTaHi Bil rpaHei A/ IIypyniB PH 0CbOBOMY

HABaHTaMXKeHi
Ilypynu 3arBuHYeHi MinimManbHuUI KPOK MinimaabHa BiicTaHBb 10
rpanei
[Tix mpssMUM KyTOM JI0 BOJIOKHA 4d 4d
V KiHIIEBE BOJIOKHO 4d 2,5d

Table 8.6 - Minimum spacings and edge distances for axially loaded screws

Screws driven Minimum Minimum edge
spacing distance

At right angle to the 4d 4d

grain

In end grain 4d 2,5d
(3) MinivaibHa  MOuHa — mponukHeHHs (3) The minimum pointside penetration length of
3arocTpeHoro  KiHmsg — pizsboBoi  uwactmmm the threaded part should be 6d.
[MOBHHHA CTAHOBUTH 6.

. (4) The characteristic withdrawal capacity of

(4) HopmatmBHa Hecy4ya 3IaTHICTH Ha

BUCMUKYBaHHS, 3'€lHaHHS Ha INIypynax Mpu
O0CbOBOMY HaBaHTa)XKCHH1, TOBUHHA CTAHOBUTH:

Fax,a,Rk = Nef (71' d lef)o'8

oe:

Fax,o.RK - HOpMaTHBHAa HecydYa 3JaTHICTh
Ha BUCMHKYBAaHHS, 3'€HAHHS Wi KyTOM a JO
BOJIOKHA!

Nef - (paKTUYHA KUIBKICTh IIYPYIIiB:

d - 30BHIIHIA JOiaMeTp Ha pi3bOOBOT

YaCTHHI:

let - IIMOWHA TPOHUKHEHHS 3arOCTPEHOTO
KiHII Pi3b00BOT YaCTMHH MIHYC OJUH
JiaMeTp pi3pou;

faxok - HOpMATHBHUU OTIP BUCMUKYBAHHIO ITi]T

KYTOM & 10 BOJIOKHA.

(5) HopmatuBHMI omip BUCMHKYBAHHIO i
KYTOM ¢ JIO BOJIOKHA MOBUHEH BU3HAYATHCh, SIK:

connections with axially loaded screws should be
taken as:

(8.38)

fax,a,k

where:
Faxork IS the characteristic withdrawal capacity of
the connection at an angle a to the grain;

Nef is the effective number of screws;

d is the outer diameter measured on the
threaded part;

le is the pointside penetration length of the

threaded part minus one screw diameter;

faxak IS the characteristic withdrawal strength at
an angle a to the grain.

(5) The characteristic withdrawal strength at an
angle a to the grain should be taken as: with:
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f

ax,k

fax,a,k = —
sin® @ +1,5c08%* «

aec:
faxk = 3,6 x 10° p°

ac:

faxok - HOPMATHBHHU OTIP BUCMUKYBAHHIO ITiJT
KyTOM . I0 BOJIOKHA;

faxk - HOPMATUBHHMU OIip BHCMHUKYBAaHHIO
MEPIEHIUKYIIIPHO 10 BOJIOKHA;

Py - HOpMATHBHA TYCTHHA, B KI/M°.

[MPUMITKA: ®opmu pyiiHyBaHHs cTaii abo
JIEPEBUHU HABKOJIO IIYPYIiB € KPUXKHUMH, TOOTO MPH
MaJIUX TpaHUYHHX JiepopMallisx i TOMy MOXKIUBICTh
Hepepo3NOALTY HapyXKeHb € 0OMEXKEHOIO.

(6)P  Hecywa  3maTHicTh  TOJIOBKH  Ha
MIPOTATYBAHHS MTOBHHHA BU3HAYATHUChH
BUTIPOOYBaHHSIMH, Y BiamoBigHocTi 1o EN1383.

(7) Y 3’emHaHHi 3 TpYyNoOW  UIYpYIIiB,
HaBaHTAXCHHUX KOMIIOHEHTOIO CHITH
MapajebHOK XBOCTOBIM dYacTHWHI, (aKTHIHA
KUIBKICTh ITYPYIIB IPUHMAETHCS SIK:

Net = N
ae:
Nef - hakTHYHA KUIBKICTh ITyPYITIB;
n - KUIBKICTh WIypyHiB, IO MPaIIOIOTh
pa3oMm y 3'eJIHaHHI.
8.7.3 Iypynu npu cHIbHil Al

MOMEePEeYHOro i 0CbOBOro HABAHTAKEHHS

(1) Ana 3'emnanp Ha wIypymnax, siKi 3a3HAIOTh
CIiibHOT  fii  OCBOBOTO Ta  IOIEPEYHOTO
HaBaHTa)KEHHS IMOBHHHA 33/I0BOJIBHATHCH YMOBa
Bupasy (8.28).

8.8 3'eqHaHHs, BHUTOTOBJIECHI i3
3aCTOCYBAHHAM Mep(OpPOBAHUX MeTaJleBUX
IJIACTHH

8.8.1 3araJjbHi H0JI0KEeHHSA

(1)P 3'emnanHs, BUTOTOBIEHI 13 3aCTOCYBaHHSIM

0,9

(8.39)

(8.40)

where:

fax,k IS the characteristic withdrawal strength at an
angle a to the grain;

faxk IS the characteristic withdrawal strength
perpendicular to the grain;

pk is the characteristic density, in kg/md.

NOTE: Failure modes in the steel or in the timber
around the screw are brittle, i.e. with small ultimate
deformation and therefore have a limited possibility for
stress redistribution.

(6)P The pull-through capacity of the head shall be
determined by tests, in accordance with EN1383.

(7) For a connection with a group of screws loaded
by a force component parallel to the shank, the
effective number of screws is given by:

(8.41)

where:

Nes is the effective number of screws;
n is the number of screws acting together in a
connection.

8.7.3 Combined laterally and axially loaded
SCrews

(1) For screwed connections subjected to a
combination of axial load and lateral load,
expression (8.28) should be satisfied.

8.8  Connections made with punched metal
plate fasteners

8.8.1 General

(1)P Connections made with punched metal plate
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y SIKOCTi1 €JIEeMEHTIB KpilUIeHHs mep(OopOoBaHUX
METaleBUX IUIACTHH, TIOBHHHI  BKIJIIOYaTH
IUIACTUHH ~ OJIHAKOBOTO  THUITy, po3Mipy i
HaNpsSMKY, PO3TAIIOBAaHMX 3 KOXHOI CTOPOHH
JIepeB’THUX €TIEMEHTIB.

(2) Hwxkue  HaBeneHo — mpaBwia, 11O
3aCTOCOBYIOTBCS ~ TUIBKM  JUISS  CIIEMEHTIB
KpIIIeHHs 3 TeppOPOBAHUX METAIIEBUX TUIACTHH
y IBOX B3a€MHO NEePHeHIUKYIIPHUX
HanpsMKax.

8.8.2 T'eomerpis njacTuHu

(1) Ilo3HaueHHs, 110 BUKOPHUCTOBYIOTHCS JUISI
reoMeTpii BY3JIB 3 €JIEMEHTaMHU KpPIUICHHS 3
nephopoBaHUX METAJEBUX TUIACTUH, HaBEICHI

Ha pucyHKy 8.11 1 BU3HAYAIOTHCSA SIK:
Hamnpsm x - OCHOBHMM HAIIPSAM IJTACTUHU:

Hamnpsm y -
OCHOBHOTO HampsM;

NEePIEHIUKYJIIPHAN o

a - Kyr MDK HampsMoM X 1
3ycuisiM (po3Tary: 0° <y < 90°, ctucky: 90° <
y < 180°);

S - KyT MDK HampsIMKOM BOJIOKHA 1
3YCHILIIS

y - KyT MDK HampsiMoM X 1 JIHI€IO
3'€THAHHA,

Aet - 30Ha MOBHOTO KOHTAKTy MOBEPXHI MK

TUTACTHUHOIO 1 JIPEBUHOIO, 3MCHIICHA Ha 5 MM
BiJI TpaHeil IepEeBUHM 1 Ha BIJCTaHb a Y HaNpsMi
BOJIOKOH BiJl KIHII Opyca, pIBHOIO I’ ITUKPATHIN
TOBIIHMHI €JIeMEHTa KPITUICHHS;

| - po3mip mIKTH BIOBK JIiHIT 3'€ THAHHSL.

8.8.3 XapakTepucTHKHN MIlIHOCTi IJIUTH

(HP [Tnactuan [IOBUHHI BIAIIOBiAATH
HOPMaTHUBHUM 3HAYEHHIM HACTYITHUX
XapaKTEPHUCTHK, BU3HaUeHUX 3rigqHo 3 EN 14545
HAa OCHOBI BHUNPOOYBaHb BIANOBITHO  JO
EN 1075:

faoo - MIIHICT 3aaHKEPCHHS Ha
miomti mpu o = 0°1 4 = 0

OIMHULIIO

fa0000 - MIIHICTE 3aaHKEPEHHS HA OJMHHUIIIO

miomti mpu a = 90°1 4 = 90°;

ft0 - MIIHICTP Ha pO3TAT Ha
IIUPUHU TUTacTUHY 1ipu o = 0°;

OJWHHUITIO

feo - MIIHICTP HA CTHCK Ha
ITUPUHHU TUTacTUHY 1ipu o = 0°;

OJWHHUITIO

fasteners shall comprise punched metal plate
fasteners of the same type, size and orientation,
placed on each side of the timber members.

(2) The following rules apply only to punched
metal plate fasteners with two orthogonal
directions.

8.8.2 Plate geometry

(1) The symbols used to define the geometry of a
punched metal plate fastener joint are given in
Figure 8.11 and defined as follows:

x-direction main direction of piate;
y-direction perpendicular to the main plate
direction;

a angle between the x-direction and the force
(tension: 0° <y <90°, compression:

90°< y < 180°);

S angle between the grain-direction and the force;

y angle between the x-direction and the
connection line;

A area of the total contact surface between the
plate and the timber, reduced by 5 mm from the
edges of the timber and by a distance in the grain
direction from the end of timber equal to 6 times
the fastener's nominal thickness;

|  dimension of the plate measured along the
connection line.

8.8.3 Plate strength properties

1)P The plate shall have characteristic values for
the following properties, determined in accordance
with EN 14545 from tests carried out in accordance
with EN 1075:

faoo the anchorage capacity per unit area for o
0°and g = 0°;

fa,00,90 the anchorage capacity per unit area for a
90° and g = 90°;

fro  the tension capacity per unit width of plate
for a =0°;

fco  the compression capacity per unit width of
plate for o = 0°;
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fvo - minHicTH Ha 3cyB Ha oauHuIo mmpuHu  fvo  the shear capacity per unit width of plate in
IUIACTUHY Y HANPSIMKY X; the x-direction;

froo  the tension capacity per unit width of plate
for o = 90°;

fcoo  the compression capacity per unit width of
fcoo - wminmicte ma cTuck Ha ommmMUIO plate for a = 90°;

MUPUHY TU1acTuEn Tipu o = 90°;

ftoo - MINHICTD Ha PO3TAT HA OJUHHIIO
MIUPUHY TU1acTUHA Tipu o = 90°;

fuoo - MIlHICTb Ha 3CYB HA OJMHUIIO MHPHHH fuoo  the shear capacity per unit width of plate in

TUTACTUHU Y HAMIPSIMKY Y; Eze ﬁ/z _d;reg ;irc;’rt];nts
) y do '
k1,k2,00 - mocriitai

(2)P In order to calculate the design tension,
compression and shear capacities of the plate the
value of kmog Shall be taken as 1,0.

(2)P nns BU3HAUEHHS PO3PAXYHKOBHMX 3HAYEHB
MIIIHOCTI Ha PO3TAT, CTUCK 1 3CYB JUISI TUTACTHH,
HEOOXITHO TIPUUHATH 3HAYCHHS KoediieHTa
Kmod piBHEM 1,0.

P <

[To3nauenns: 1 — ['panuis po6o4oi 30HU
2 — Hamnpsim BostokoH

Pucynok 8.11-I'eometpist 3'e1HaHHA 3 nep(POPOBAHOI0 METAIEBOIO IJIACTHHOI, IPH il 3yCHJIb
Fed i Med

Key:

1 Border of effective area

2 Grain direction

Figure 8.11 - Geometry of punched metal plate connection loaded by a force Feq and
moment Mgq
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8.8.4 MiuHicTb 32aHKepeHHs MIACTHH

(1) HopmaruBHa MIIHICTh 3aaHKEPEHHS IS
TIACTUHU faqpk TTOBUHHA BU3HAYATUCH MUIIXOM
BUINIPOOyBaHb,  ab0  OOYMCIIOBATHUCH 32
BUpa3aMu:

fa,u0k — (fawok - 2,90,90k) 257

faapk = Max

8.8.4 Plate anchorage strengths

(1) The characteristic anchorage strength per plate
faapk Should either be derived from tests or
calculated from:

s < 45°, abo

(8.42)

fa.0,0.k — (fa0,0k - fag0.90k) sin(max(a,p))

faopk— (fa0,0k - fago00k) sin(max(a,p))

(2) HopmaruBHa MIIHICTh 3aaHKEPEHHsS Ha
IUIACTUHY  MapajelbHO  BOJIOKHY IOBHHHA
BHU3HAYATHUCH SIK:

faook + ki a
fa,a,B,k =
fao0k Kiao + Kz (a - o)

Iocriitai K1 , K2 1 ao MOBMHHI BH3HAYaTHCH 3a
BUNPOOYBAaHHSAMHU  3aaHKEPEHHS, 3TigHO 3
EN 1075 i 06po06Kkot0 maHuUX y BiMOBIIHOCTI JI0
EN 14545 niis KOHKPETHOTO THITY IUIACTUHH.

8.8.5 IlepeBipka MinHOCTI 3’€1HAHHSA

8.8.5.1 Hecyua
naacmuHnu

30amuicmbs  3aaHKeEPEeHHA

(1) Po3paxyHKoB1 Hapy>KEHHS 7r,d 3aaHKEPEHHS
OKPEMOTO €JIEeMEHTa KpIIUIGHHS 3 METaJleBOi
nepdopoBaHoi MmiIacTiHU Bin aii cuwim Feq 1
PO3paxyHKOBI HAaNpPYKEHHS Tmd 3aaHKCPCHHS
BiJ Aii MOMeHTY Mgd , MOBUHHI BU3HAYATHUCH SIK:

— FA,Ed
TFd =
Ay
M A,Ed
™d =
W

s 45° < £ <90° (8.43)

(2) The characteristic anchorage strength per plate
parallel to grain should be taken as:

AKIIO o < oo
(8.44)
oo < a<90°

The constants ki, k2, and a, should be determined
from anchorage tests in accordance with EN 1075
and derived in accordance with the procedure given
in EN 14545 for the actual plate type.

8.8.5 Connection strength verification

8.8.5.1 Plate anchorage capacity

(1) The design anchorage stress zrq on a single
punched metal plate fastener imposed by a

force Feq and the design anchorage stress v

imposed from a moment Meq, should be taken
as:

(8.45)

(8.46)
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pu:

with:

W, = IrdA
A

ne:
Fagd - po3paxyHKOBE cuia, IO Ji€ HA OKpEMY
IUIACTHHY B IICHTPI Baru poOodoro mepepizy
(ToéT0 TOJOBMHA 3arajJbHOTO 3YCHIUIL Y
JIEpeB’THOMY €JIEMEHTI);

MaEd - PO3paxyHKOBHI MOMEHT, IO i€ Ha
OKpeMy IUIaCTUHY B LEHTpl Baru poOoYoro
nepepizy;

dA - IJIolla CerMeHTa mepdopoBaHOI
MeTaJIeBO1 TUTACTUHH KPITUICHHST,

r - BIJICTaHb BiJ] IIEHTPA Bard IJIaCTHHU JI0
ILIONII cerMeHTa actuuu dA;

Aet - pakTHUHA MIIOIA TUTACTUHHU.

(2) ¥V skocti anbrepHatuBu Bupaszy (8.47), Wy
KOHCEpBaTHUBHO BU3HAYATHUCh 13!

d
o= P

4
TIpU:
with:

Ji(H
het - MakcumanbHa BHCOTa (DAKTHUHOT 30HHU
3aaHKepeHHs, MNEepPHeHAUKYISIPHOI 10 JOBIIOL
CTOPOHH.

(3) Tuck Ha KOHTaKTI MDK JCpeB’SHUMH
CIEMEHTaMH  MOXKE BpPaxOBYBAaTHUCh  4Yepe3
3MCHIIICHHSI BEJIWYMHU Fegq TIpU  CTUCKaHHI,
3a0e3neuyroun, 00N cepeHs BEeIHUrnHA 3a30Py
MDK €JIeMEHTaMHu He ImepeBuilyBaia 1,5 mwm, a
MakCUMallbHa BEIMYMHA — 3 MM. Y Takux
BHUIIA/IKaX 3’€JHAHHS MOBUHHO PO3PaXxOBYBATHUCH
Ha MiHIMaJbHE 3YCHILISI CTUCKY FaEd/2.

(4) Tuck Ha KOHTaKTI MDK JAepeB’STHUMHU
€IeMEHTaMHU Yy 3pOIICHHAX TOSCIB  TMpHU
CTHCKaHHI MO’K€ BPaXOBYBAaTHUCh PO3PAXYHKOM
OKpeMOi MJIaCTHHH Ha PO3PaXyHKOBY cuily FaEd

(8.47)

where:

Fakd is the design force acting on a single plate at
the centroid of the effective area (i.e. half of the
total force in the timber member);

Magd IS the design moment acting on a single plate
on the centroid of the effective area;

dA is the segmental area of the punched metal
plate fastener;

r is the distance from the centre of gravity of
the plate to the segmental plate area dA;

Aes  Is the effective plate area.

(2) As an alternative to expression (8.47), Wy may
be conservatively approximated from:

(8.48)

(8.49)

where:
hes is the maximum height of the effective
anchorage area perpendicular to the longest side.

(3) Contact pressure between timber members may
be taken into account to reduce the value of Feq in
compression provided that the gap between the
members has an average value, which is not greater
than 1,5 mm, and a maximum value of 3 mm. In
such cases the connection should be designed for a
minimum compressive design force of Fagd /2.

(4) Contact pressure between the timber members
in chord splices in compression may be taken into
account by designing the single plate for a design
force, Fakq, and a design moment Magqd , according
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1 po3paxyHkoBuil MOMeHT Magd 3a HacTynmaumu  to the following expressions:
BUpa3aMu:

2
F 3|M )
Fagd = s 0058 3|Me| +(Feq sin ) (8.50)
2 2h

Makd = Me, (8.51)

2

ae: where:

= Fea  is the design axial force of the chord acting
Ed - pO3paxyHKOBa OChbOBa CuJja Iosca, IO

. } on a single plate (compression or zero);
i€ Ha OKpeMY TIJIaCTHUHY (CTHUCK ab0 HYIb);

Meq - po3paxyHKOBHI MOMEHT mosica, o i€ Mgy s the design moment of the chord acting on
Ha OKpEMY IJIaCTUHY a 5ing|e p|ate;

h = BHCOTA HOACA. h is the height of the chord.

(5) IlouHHa 3a10BONBHATHCE HACTYIIHA YMOBA:  (5) The following expression should be satisfied:

2 2
[ Trd ] +[ Tm.d J <1 (8.52)
fa,a,/},d fa,0,0,d

8.8.5.2 Hecyua 30amuicmo naacmunu 8.8.5.2 Pla te capacity

(1) s xoxHoro cnosydeHHs y Bysii, sycunns (1) For each joint interface, the forces in the two
y JABOX TOJIOBHUX HampsMKax moBHHHI main directions should be taken as:
BHU3HA4YaTUCH AK:

Fxed = Fed COSa £+ 2Fm,ed SIN y (8.53)
Fyed = Fed Sina = 2FmEed COS (8.54)
ne: where:
Fe« - pospaxyHkoe s3ycmmis y okpemii Fed IS the design force in asingle plate (i.e. half

niacTuHi (TO6TO MoNoBHHA 3aranbHoro sycuus  Of the total force in the timber member)
y JEpeB'sTHOMY €TIEMEHT1): _ _
Fmed is the design force from the moment on a

FmEd - po3paxyHKOBE 3yCHIIIS Bil MOMEHTY Y single plate (Fw.co =2Med/l)

okpemiii miactuHi (Fmed = 2 Medll)

(2) TloBHHHI 3a710BOJIBHATHC HACTYIIH] YMOBH: (2) The following expression should be satisfied:
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ae:

FxediFyed - pospaxyHkKoBi 3ycuiuis y
HanpsMKax X 1Y;

FxrdiFyrd -  BiOmoBimHi  po3paxyHKOBi
3HAYECHHS MIITHOCTI TUTACTHHH. Bonu
BHU3HAYAIOTHCS 3a MaKCUMaJIbHUMH
HOPMaTUBHUMH MITHOCTSIMU nepepizis,
napajelpbHuX a0 TEepHeHIUKYISIPHUX 0

FOJOBHHUX OCEH, Ha OCHOBI HIJKYE HaBEICHUX
HOPMATUBHUX MIITHOCTEH TUIACTMH Yy IUX
HaIpsiMKax:

(| fuok I'sin (y — y0 sin (27))|
Fxrk = max <
\| fuox 1 cos y |

p
| fu,go,k | cos Y |
Fyrk = max <

| k fv,go,k | sin Y |
~

[Ipu
with
frok st Fxeq > 0
fnok = )
feok st Fxeqa <0
[ fro0k s Fyea >0
fn,O,k = <
\fc,go,k st Fyea <0
1 + ky sin (2y) st Fxed >0
k =
1 st Fxea <0

(8.55)

where:

Fxed and Fyeq are the design forces acting in the x
and y direction,

Fxrd and Fyrq are the corresponding design values
of the plate capacity. They are determined from the
maximum of the characteristic capacities at sections
parallel or perpendicular to the main axes, based
upon the following expressions for the
characteristic plate capacities in these directions

(8.56)

(8.57)

(8.58)

(8.59)

(8.60)
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ne yo i Kv - mocriiiHi, 0 BU3HAYAIOTHCS MPH
BUIIPOOYBAHHSX HA 3CYB Y BIAMOBIAHOCTI 10

EN 1075 1 BUBOOITHCS TIOZHO 3 METOIUKOIO,
HaBegeHowo y EN 14545 nns koHKpeTHOro TuIly
IJIACTHHU.

(3) SIkuro mIacTUHA MEpeKpUBaE OLTBINIE HIK JBI
3’€IHYBaJIbHI JIIHIT HAa €JIEMEHTi, TO 3yCHIUI Y
KOKHIA TPAMOIIHINHIA YacTUHI 3'€THYBaIbHOL
JIHIT TOBUHHI BU3HAYATHChL TAKUM YHHOM, II00
3a0e3neyyBajach CTaTHYHA piBHOBara, i moo
3aI0BOJIBHSTIACHE  ymMoBa (8.55) mis  KoXHOT
NPSIMOJIIHIAHOT YacTHHHM 3 €IHYBaJbHOI JIIHII.

Bci  kpuTM4HO BaxJMBI  PO3AUIM  MOBHMHHI
BPaXOBYBATHCh.
8.9 3'ennanus po3pizHHUMH i TrIAAKHUMH

KiﬂbHeBHMH IIMOHKaAMH

(1) Jns 3'enqHaHb, BUKOHAHUX 3 PO3PI3HUMU
KUTBIIEBUMHU IIMIOHKAMH TUTY A, a00 TIagKuMU
KUTBIIEBUMU IITIOHKaMHU TUMIY B, BimmoBimHO 10
EN 912 i EN 14545, ta miamerpom He OLTbIIE,
sk 200MM, HOpMaTHBHA HecCy4Ya 3/IaTHICTh
napajiesbHO BOJIOKHY, FvoRrk, Ha 3’ €IHYBaTbHUN

€JIEMEHT 1 Ha IUIONMHY 3CYBY, IIOBHHHA
BHU3HAYATHCH SIK:
ki, K2, k3, ks (35 dct®)
Fvork = min
ki, ks, he (31,5dc)
ae:
Fvork - HOpMaTrMBHa  HeCy4ya  3JIaTHICTh
napajieiabHO BOJIOKHY, B H;
de - JiaMeTp 3’€qHYBaJIbHOTO €JICMCHTA, B
MM;
he - IMOWHA 3aKJIaJITaHHS, MM
Ki - mepexigHuil koediieHt, pu i = 1...4,

BHU3HA4YA€THCA HIKYC.

(2) MiHiMabHA TOBIIMHA 30BHIIIHIX JEPEB'SHUX
eNIeMeHTIB TOBHHHA OyTH 2,25h., a BHYTpIlIHIX
— 3,75he, ne he- rimMbuHa 3akiagaHHsA, OUB.
Pucynoxk 8.12.

where yo and ky are constants determined from
shear tests in accordance with EN 1075 and derived
in accordance with the procedure given in EN
14545 for the actual plate type.

(3) If the plate covers more than two connection
lines on the member then the forces in each straight
part of the connection line should be determined
such that equilibrium is fulfilled and that
expression (8.55) is satisfied in each straight part of
the connection line. All critical sections should be
taken into account.

8.9  Split ring and shear plate connectors

(1) For connections made with ring connectors of
type A or shear plate connectors of type B
according to EN 912 and EN 14545, and with a
diameter not bigger than 200 mm, the characteristic
load-carrying capacity parallel to grain, Fvork per
connector and per shear plane should be taken as:

(@)
(b)

(8.61)

where:
Fvork Is the characteristic load-carrying capacity
parallel to the grain, in N;

dc is the connector diameter, in mm;
he is the embedment depth, in mm;

ki are modification factors, with i = 1 to 4,
defined below.

(2) The minimum thickness of the outer timber
members should be 2,25he, and of the inner timber
member should be 3,756 he, where he is the
embedment depth, see Figure 8.12.
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Pucynok 8.12 - Po3mipu 3'e1HaHHS 3 pO3Pi3HMMH i IVIaAKUMH KiJIbIIeBUMH IIIIOHKAMHM

Figure 8.12 - Dimensions for connections with split ring and shear plate connectors

3) Koedimient ki moBrHEeH BU3HAYATUCH SIK (3) The factor ki should be taken as:
(1
k=min { - (8.62)
3h,
b
\ 5h,

(4) xoedimientr K 3acrocoByerscst s (4) The factor k. applies to a loaded end
(-30° < a < 30% mapamTaxennx kiHmiB i (-30° < a < 30° and should be taken as.
BU3HAYAETHCS SIK:

Ka
k2 = min (8.63)
hat3
2d,
ac
1,25 nns 3'eqHaHb 3 OJHUM €JIEMEHTOM KPIMJICHHS Ha IUIOMUHY 3CYBY
Ko = for connections with one connector per shear plane (8.64)

1,0 s 3'enHaHb 3 OUTBIN HDK OJTHUM €JIE€MEHTOM KPIMJICHHS Ha IJIOUIUHY 3CYBY
for connections with more than one connector per shear plane
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azt HaIaHo y Tabmui 8.7. ast Is given in Table 8.7.

Jlnst inmux 3HaueHb o, ko = 1,0. For other values of o, k2 = 1,0.

(5) Koediuient ks npuitmaerses sk : (5) The factor ks should be taken as:
1,75

ks = min (8.65)
P
350

7ie pk - HOpMaTHMBHA TYCTHHA JIepeBHHN, B KI/M°.  Where pk  is the characteristic density of the timber,

in kg/m?3.
(6) Koediuient ks 3anexuts Bin 3’ennysanbHux  (6) The factor ks which depends on the materials
MaTepiajiB 1 TOBUHEH MPUIMAaTUCh SK: connected, should be taken as:
1,0 s 3'enHaHb «JIepeBUHA-EPEBHHAY
ks = for timber-to-timber connections
1,1 3’enHaHb «CTadb-ICPEBUHAY (8.66)

for steel-to-timber connections

(7) Hna 3'eqmans 3 oauuMm  enementoM (7) For connections with one connector per shear
KpiIUIeHHs Ha IUIONIMHY 3CyBY, Tix miero cumm y  plane loaded in an unloaded end situation (150° <
BHIIAJKy HaBaHTaxeHoro kiHmsa (150° < a < a < 210°), the condition (a) in expression (8.61)
210°), ymoBa (a) y Bupasi (8.61) wme should be disregarded.
BPaXOBY€ETHCH.

(8) For a force at an angle o to the grain, the
(8) Ilpu nii cunm mig Kyrom o 10 BOJIOKHA, characteristic load-carrying capacity, Furc per
HOpMaTHBHA Hecy4a 3/IaTHICTD Ha connector per shear plane should be calculated
3’€[HYBAlbHUN €JIEMCHT Ha ILIOLIMHY 3CYyBY, using the following expression:
Fq,Rk, ITOBHMHHA BU3HAYATUCh 4 BUPA30M:

=
Furapk = ——— 28 (8.67)
Ky SIN @ +COS” &

pu: with:

koo = 1,3 + 0,001 d (8.68)
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Ac:

Fv.ork

de

MM.

- HOpMaTHUBHaA HECYy4a 3IIaTHiCTb
3’€IHYBaJILHOTO €JEMEHTa INpH CHIII
napajieibHO BOJIOKHY, BIAMOBITHO /IO

(8.61);

- AiamMerp 3’€IHYBAJbHOTO E€JIEMEHTA, B

(9) MiniManbHiI KpOKH Ta BifCTaHI BiJ KIiHIIB 1
rpaHeii, HaBe[cHI y TaOuumii 8.7, MO3HAYCHHS
MOKa3aHi Ha PUCYHKY 8.7.

where:

Fv.ork Is the characteristic load-carrying capacity of
the connector for a force parallel to grain according
to expression (8.61);

dc isthe connector diameter, in mm.
(9) Minimum spacing and edge and end distances

are given in Table 8.7, with the symbols illustrated
in Figure 8.7.

Taboauus 8.7- MinimasibHi KpoKH Ta BicTaHi Bil KiHls Ta rpaHeil Ay 3'€1HAHHA 3

PO3PI3HUMH i NIIAAKMMU KiTbLIEeBUMU IIMOHKAMHU

Kpox Ta Biacrani Bia kinus ta KyT 10 Bos10KHA MiniMajabHUil KpPOK Ta
rpasei BiAcTaHb Bix KiHI" Ta
(1uB. pUcyHoK 8.7) rpaHeu
a1 (mapamieabHO BOJOKHY) 0° <a <360° (1,2+0,8| cos a|) dc
a2 (epreHauKyIIPHO BOJOKHAM) 0° <a <360° 1,2 de
ast (HaBaHTaKEHUH KiHEIb) -90° < a <90° 1,5dc
asc (HeHaBaHTAKCHHH KiHEIIb) 90° < a < 150° (0,4 + 1,6 |sin ¢|) dc
150°<a<210° 1,2 d.
210°<a <270° (0,4 + 1,6 |sin ¢|) dc
ast (HaBaHTAKCHUU KiHEIIb) 0°<a<180° (0,6 + 0,2 |sin ¢|) d.
a4 (HEeHaBaHTAKCHUI KIHEIh) 180° < a < 360° 0,6 dc

Table 8.7 - Minimum spacings and edge and end distances for ring and shear plate

connectors.
Spacing and edge/end| Angle to grain | Minimum spacings
distances and edge/end distances
(see Figure 8.7)
a1 (parallel to grain) 0°<a<360° (1,2 + 0,8 |cos a |)dc
az (perpendicular to 0°<a<360° 1,2 dc
grain)
az; (loaded end) -90° <a <90° 1,5dc
asc(unloaded end) 90° < a0 < 150° (0,4 + 1,6sin a |) dc
150 <a <210° 1,2 dc
210°<a<270°| (0,4 + 1,6|sina|) dc
ast (loaded edge) 0°<a<180°° (0,6 +0,2|sin a |) dc
asc(unloaded edge) 180° < a <360°° 0,6 dc
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(10) Sxmo 3’enHyBaJIbHI €IEMEHTH PO3MILIEHH]

B «po30ibKKy»  (muB.  pucyHok  8.13),
MIHIMaJTbHHUH KPOK napajieabHO i
HEePICHIUKYIISIPHO BOJIOKHY MOBHHEH

BIJINIOBIIaTH HACTYITHINA YMOBI:

(Ka1)? + (ka2)® > 1 npu

with 0<ka<l

0< ka2 <1

ae:
Ka1 - [ONpPaBOYHMM  KOeQIlieHT  AJd
MiIHIMaJIbHOI BI/ICTaHi 81 MapaieabHO BOJOKHY:
Ka2 - [ONpPaBOYHMMA  KOeQIlieHT  AJd
MIHIMQJIBHOI BIICTaHI &2 TMEPHNEHIUKYISIPHO
BOJIOKHY.

(10) When the connectors are staggered (see Figure
8.13), the minimum spacings parallel and
perpendicular to the grain should comply with the
following expression:

(8.69)

where:

Ka1 is a reduction factor for the minimum
distance a1, parallel to the grain;

Ka2 is a reduction factor for the minimum
distance a, perpendicular to the grain.

Ra194

- kazaz -

Pucynok 8.13 - IIpuBeaena BigcTanb 1Jif 3’€IHYBAJIbHHUX €JIEMEHTIB

Figure 8.13 - Reduced distances for connectors

(11) Kpoxk mapanenbHo BOJOKHY, Kaiai , moxke (11) The spacing parallel to grain, kaiai, may
3MEHINYBAaTHCh MHOKEHHSIM Ha koedimieHT Ksred further be reduced by multiplication by a factor
npu 0,5 < Ksrea < 1,0, i ymoBi, mo Hecyda Ksred With 0,5 <Ksred < 1,0, provided that the load-

3/IaTHICTh MHOXHUTHCS Ha KOe(DII[i€eHT

Krred = 0,2 +0,8 Ks red

carrying capacity is multiplied by a factor

(8.70)

134



(12) [Jns psaka 3’€AHYBaJIbHUX EJIEMCHTIB
napajgeJbHUX BOJIOKHY, HeCy4a 3[aTHICTh Y
[[bOMY HAaNpsIMKy T[OBMHHA BHU3HAYaTUCh 3
ypaxyBaHHSIM dakTugHO1 KUTBKOCTI
3’€IHYBaJIbHUX CIIEMEHTIB Nef JIE:

Mo =2 + (1-2%)(n ~2)

Nef - ¢akTHYHOI KUIBKOCTI 3’€THYBaJIbHHUX
€JIEMEHTIB;

n - KUIbKICTb 3’€/IHYBaJIbHUX €JIEMEHTIB Ha
JIHI1, MapaieabHii BOJIOKHY.

(13) 3’enqHyBaTbHI €JIEeMEHTH
BBXKATHUCh TApaJCIIbBHUMH  BOJIOKHY,
kaz a2 <0,5 ka1 ai.

MOXYTb
AKIIO

8.10 3y6uacTi mmMoHKH

(1) HopmatuBHa Hecyda 37aTHICTh €JIEMEHTIB
KPIIUIEHHS, BUTOTOBJICHHX 13 3y0UacTHX HIMOHOK
MOBHHHA BHM3HAYATHUCh SK CyMa HOPMATHBHHUX
HECY4YMX 3JaTHOCTEH CcaMuX eJEMEHTIB 1
3’€IHYyBAIBHUX OOJTIB, BIAMOBIAHO 110 8.5.

(2) HopmatuBHa Hecyda 3AaTHICTh, Fvrk, Ha
3y0uacTy  IIMOHKY IS 3 €IHYBAIbHHX
enementis tuny C, BiamoBimHo mo EN 912
(omaoctoponni: Tun C2, C4, C7, C9, Cl1;
nsocroponni: Tun C1, C3, C5, C6, C8, C10) i
EN 14545, noBuHHA BU3HAYATUCH SIK:

18 k1 kz k3 dcl’5
Fv,Rk =
25 k1 kz k3 dcl’5

(12) For a row of connectors parallel to the grain ,
the load-carrying capacity in that direction should
be calculated using the effective number of
connectors nes Where:

(8.71)

where: - nes IS the effective number of connectors

n - is the number of connectors in a line parallel
to grain.

(13) Connectors should be considered as positioned
parallel to the grain where ka2 a2 < 0,5 Kaz au.

8.10 Toothed-plate connectors

(1) The characteristic load-carrying capacity of
connections made using toothed-plate connectors
should be taken as the summation of the
characteristic load-carrying capacity of the
connectors themselves and the connecting bolts
according to 8.5.

(2) The characteristic load-carrying capacity Fvrk
per toothed-plate connector for connectors of type
C according to EN 912 (single-sided: type C2, C4,
C7, C9, C11; double sided: type C1, C3, C5, C6,
C8, C10) and EN 14545 should be taken as:

(8.72)
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ae:

Fvrk - HOpMaTMBHa  Hecy4ya  3/IaTHICTh
3yOuaroi mmoHkH, B H;

€ - mepexigHuil xoediuient, 3 i = 1...

BHU3HAYCHHUMMU HUKYC,

dc:

- miametp 3y6uaroi mmonku Tumis C1, C2, C6,

C7,C101Cl11, B MMm;

- OokoBa joBXKMHA 3y04aroi mmoHku T C5,

C81C9, B MMm;

- KOpIHb KBaJpaTHUM BiA J0OYTKy 000X

0oxoBux JoBxuH s TumiB C3 1 C4, B MM.
(3) 3actocoByetbes cTaTTs 8.9(2).

(4) Koedirient k1 moBrHeH BU3HAYATHCH SIK:

)
1
= min ) 'S
3h,
s
5h,
ne:
tl - TOBIIIMHA KpSlI‘/’IHLOFO eﬂeMeHTa;
t2 - TOBIIIMHA KpSlI‘/’IHLOFO eﬂeMeHTa;
he - rHI/I6I/IHa 3aX0/?KCHH IIIMOHKHW, B MM.

(5) Koedimient k2 moBrHeH BU3HAYATHCH SIK:

- g tamiB C1...C9:

ko = min

1,5d,

npu

where:

Fvrk Is the characteristic load-carrying capacity
per toothed-plate connector, in N.

k; are modification factors, with i = 1 to 3,
defined below.
dc is:

- the toothed-plate connector diameter for types C1,
C2, C6, C7,C10 and C11, in mm;

- the toothed-plate connector side length for types
C5, C8 and C9, in mm;

- the square root of the product of both side lengths
for types C3 and C4, in mm.

(3) Clause 8.9(2) applies.

(4) The factor ki should be taken as:

(8.73)

where:

t1 is the side member thickness;

t2 is the middle member thickness;

he is the tooth penetration depth, in mm.
(5) The factor ko should be taken as:

- For types C1 to C9:

(8.74)
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with

1,1dc
agt=max < 7d
80 MM
ae:
d - miametp 0oJiTa, B MM;
de - MOSICHEHHS AUB. BULE Y (2).

- g tumie C101 C11:

1
k2 = min
Ay
2,0d,
npu
with
1,5dc
ast = max 7d
80 mm
ae:
d - miameTp 00JITa, B MM;
de - TIOSICHEHHS AMB. BUIIE Y (2).
(6) Koeoirienr K :
1,5
k2 = min
P
350

where:

d isthe bolt diameter, in mm;
dc is explained in (2) above.
For types C10 and C11:

where:
d is the bolt diameter in mm;

dc is explained in (2) above.

(6) The factor ks should be taken as:

(8.78)

(8.75)

(8.76)

(8.77)
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Jie pk — HOPMATHBHA TYCTHHA JICPEBHHH, B KI/M".

(7) HAna 3ybuatmx mmonok tumis Cl1...C9,
MIiHIMaJIbHI KPOKH 1 BifIcTaHi 10 rpaHel i kpais,
MOBHHHI TNpHHMaTUCh 3a Tabmuner 8.8; 3
MO3HAYEHHSIMH HaJIaHUMH HA PUCYHKY 8.7.

(8) Hns 3ybuarmx mmoHok tumie C10 1 Cl11,
MIiHIMAJTBHHA KPOK Ta BIACTaHI 10 TpaHel i
KIHIIB HEOOXiTHO mpuiiMaTH 3a Tabnuiero 8.9; 3
MMO3HAYCHHSIMY HaJJAHUMH Ha PUCYHKY 8.7.

(9) Sxmo enementn tumie Cl, C2, C6 1 C7
Kpyrioi opMH 1 po3TalIoBaH1 B «PO30LKKY», TO
3actocoByeTbes 8.9(10).

(10) TIpu 3acrocyBanHi OONTIB 13 3yO4aTHUMU
HIMOHKaMH 3acTocoBYeThCs 10.4.3.

where px is the characteristic density of the timber,
in kg/m?®

(7) For toothed-plate connector types C1 to C9,
minimum spacings and edge and end distances
should be taken from Table 8.8, with the symbols
illustrated in Figure 8.7.

(8) For toothed-plate connector types C10 and C11,
minimum spacing and edge and end distances
should be taken from Table 8.9, with the symbols
illustrated in Figure 8.7.

(9) Where connectors of types C1, C2, C6 and C7
with circular shape are staggered, 8.9(10) applies.

(10) For bolts used with toothed-plate connectors,
10.4.3

Taoauus 8.8- MiniMasibHI KPOKM Ta BiICTaHI BiJ KiHIS Ta rpaHeil /s 3y04aTuX MIMOHOK
Tunis C1...C9

Kpok Ta Biacrani Bix KiHug ta KyT 10 Bos10KHA MinimMajibHU KPOK Ta
rpasei Bi/ICTaHb BiJ KiHLA Ta
(muB. pucyHok 8.7) rpaHeu
a1 (mapaienabHO BOJOKHY) 0° <a <360° (1,2+0,3| cos a|) dc
a2 (MepHeHANKYIIPHO BOJIOKHAM) 0°<a<360° 1,2 dc
ast (HaBaHTaKCHHH KiHEI[b) -90° < @ <90° 2,0d.
a3, (HeHABaHTAKCHHI KiHEIIb) 90° < a < 150° (0,9 + 0,6 |sin a|) d.
150° <a<210° 1,2 dc
210°<a <270° (0,9 + 0,6 |sin «|) d.
ast (HaBaHTAXKCHUIU KiHEIIb) 0°<a<180° (0,6 + 0,2 |sin ¢|) d.
as,c (HeHaBaHTa)KCHUI KIHEIb) 180° < a < 360° 0,6 dc
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Table 8.8 - Minimum spacings and edge and end distances for toothed-plate connector

types C1 to C9.
Spacings and Angle to grain | Minimum spacings
edge/end distances and edge/end
(see Figure 8.7) distances
ai1 (parallel to grain) 0°<a<360° | (1,2+0,3|cosa |)dc
az (perpendicular to 0° <a <360° 1,2 dc
grain)
azt (loaded end) -90° < o < 90° 2.0 dc
azc(unloaded end) 90°<a<150° | (0,8+0,6|sinal)dc
150 <o <210° 1,2 dc
210°<a<270°| (0,9 +0,6lsin a ) dc
ast (loaded edge) 0°<a<180°° | (0,6 +0,2/sina|) de
asc(unloaded edge) 180° < a < 360°° 0,6 dc

Tabauus 8.9- MiniMmajibHi KpokH Ta BicTaHi Bi KiHls Ta rpaHei 3y0uaTux JJIs IIMOHOK

Tunis C10...C11.

Kpok Ta Biacrani Bix KiHug ta
rpasei

KyT 10 Bos10KHA

MinimMajibHU KPOK Ta
BiZACTaHb BiJ KiHIA Ta

(muB. pucyHok 8.7) rpaHeu
a1 (mapaienabHO BOJOKHY) 0° <a <360° (1,2+0,3| cos a|) dc
a2 (MepHeHANKYIIPHO BOJOKHAM) 0°<a<360° 1,2 dc
ast (HaBaHTaKCHUH KiHEI[b) -90° < @ <90° 2,0d.
a3, (HeHABaHTAXXCHHI KiHEIIb) 90° < a < 150° (0,4 + 1,6 |sin «|) dc
150°<a < 210° 1,2 dc

210° < a<270° (0,4 + 1,6 |sin «|) dc
ast (HaBaHTaXXCHUI KiHEIb) 0°<a<180° (0,6 + 0,2 |sin ¢|) d.
as,c (HeHaBaHTA)KCHUI KIHEIb) 180° < a < 360° 0,6 dc
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Table 8.9 - Minimum spacings and edge and end distances for toothed-plate connector
types C10 and C11.

Spacings and Angle to grain | Minimum spacings
edge/end distances and edge/end
(see Figure 8.7) distances
ai (parallel to grain) 0°<a<360° | (1,2+0,8]|cosal)dc
az (perpendicular to 0° <a<360° 1,2 dc
grain)
azt (loaded end) -90° < o < 90° 2.0dc
azc(unloaded end) 90°<a<150° | (0,4 +1,6|sina|)dc
150 <o <210° 1,2 dc
210°<a<270°| (0,4 + 1,6|sina]) dc
as (loaded edge) 0°<a<180° (0,6 +0,2Isin & |) dc
asc(unloaded edge) 180° < a <360° 0,6 dc
Po3nin 9 KoMmnoHeHTH Ta KOHCTPYKIii Section 9 Components and assemblies

9.1 KoMmmnoHeHTH
9.1.1 KieeHi TOHKOCTIHHI 0aJKH

(1)P SIxmio mpuirycKaeThecsl JIHIMHUA XapakTep
nedopmarllii  BIOBX BHCOTH Oajkdh, OCHOB1
HAlPY)KCHHsI y TOJKax Ha OCHOBI JEPEBUHU
MMOBUHHI 33I0BOJIBHATH HACTYITHI YMOBH:

Ofcmax,d = fm,d
Oftmaxd < fm,d
Ofcd < kc fc,O,d

oitd < frod

9.1 Components

9.1.1 Glued thin-webbed beams

(1) If a linear variation of strain over the depth of
the beam is assumed, the axial stresses in the wood-

based flanges should satisfy the following
expressions:

(9.1)
(9.2)
(9.3)
(9.4)
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Ac:

Of,c,max,d
KpaliHbOI'O BOJIOKHA ITOJIKH;

- PO3paxyHKOBE HalpyKEHHS CTUCKY

where:
ofcmaxd IS the extreme fibre flange design
compressive stress;

Oftmaxd - PO3paxyHKOBE HanpyKeHHs Oftmaxd 1S the extreme fibre flange design tensile
pO3TATY KpaiiHbOT'O BOJIOKHA ITOJIKH; stress;
Ofcd is the mean flange design compressive
Otcd - cepenHe po3paxyHKoOBe stress:
HaMpyKCHHS CTUCKY IOJIKH, '
Ot t.d - cepesiHe PO3paxyHKOBE Oftd is the mean flange design tensile stress;
HaMpyKCHHSA PO3TATY ITOJIKH,
ke . xoebimienr, mo BpaxoBye ke is a factor which takes into account lateral
MONEPEYHY CTIMKICTb. instability.
o'lic_mag
- »
Ote
- »
1 1 w.C.max
» -
A % v
o :
L ’_J .:’- _:ﬁ A (1)
-
1 3
1 ¥
v
- v
[]1] d 8 @
A A _c"
> < bw bw " Ow.tmax
b b > -
Oy “ " Ot
- »>
0% t max
< -
[To3naueHHs: (1)  cruck
(2)  posrar
Pucynok 9.1-TonkoctinHi 0aakn
Key:

(1) compression
(2) tension

Figure 9.1 - Thin-webbed beams
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(3) Koedimienr K Moxe  BHU3HAYATHCH
(KOHCEpBAaTUBHO, OCOOJIMBO ISl KOpPOOYATHX
0anox) 3rizHo 3 6.3.2, pu

I
(s
b
ae:
I - BiICcTaHR MDK  Tepepi3amu, e

3armo0iraeTbCsi MPOTHH CTUCHYTHX TOJHIb 13
TUTOIIVHY ;

b - MMOKa3aHO Ha PUCYHKY 9.1.

K110 BUKOHAHO OKPEMI JOCIIKEHHS BITHOCHO
3ano0iraHHsl BTPATH CTIMKOCTI 13 IUIOMIMHU BCi€l
Oaynku, MOKHA MpUIycTUTH, 110 Ke = 1,0.

(4) OcpoBl 3ycwist y CTIHII
3aJI0BOJIBHSATH HACTYITHI YMOBH:

MOBWHHI

Owcd < fc,w,d

Owtd < ft,w,d
Ie:

Owcd 1 Owtd — BIIMOBIAHO PO3PaxXyHKOBI
HAMpPY)KEHHsI CTUCKY Ta PO3TATY Y CTIHKAX;

fowd 1 frwa - BIINOBIAHO PO3pPaxyHKOBa
MIIHICTh CTIHOK Ha CTHCK Ta PO3TAT TIpH
3TUHAaHHI.

(5) Slkmo He HAMAKOTHCS IHIII BEIMYMHH, TO 32
pPO3paxyHKOBY MIIHICTh HAa 3TMH Yy IUIOIIHMHI
CTIHOK TIOBUHHAa NPUHAMATUCh MIIHICTh Ha
po3TAT a00 Ha CTHCK.

(6)P HeoOximHO mepeBipuTH, 110 KOXKHE KIICEHE
3pOILEHHS Ma€ HEOOXIAHY MIIIHICTb.

(7) YV Bunmaaky, SKImO HE 3AIHCHIOETHCS
JeTalbHUN PO3paxyHOK Ha CTIHKICTh, HEOOX1AHO
NIEPEBIPUTH YMOBY:

hw < 70 bw

and

(3) The factor ke may be determined
(conservatively, especially for box beams)
according to 6.3.2 with

(9.5)

where:

I is the distance between the sections where lateral
deflection of the compressive flange is prevented;
b is given in Figure 9.1.

If a special investigation is made with respect to the
lateral instability of the beam as a whole, it may be
assumed that k. =1,0.

(4) The axial stresses in the webs should satisfy the
following expressions:

(9.6)
9.7)
where:

ow,c,d and ow,,q are the design compressive and
tensile stresses in the webs;

few,d and fyw,q are the design compressive and
tensile bending strengths of the webs.

(5) Unless other values are given, the design in-
plane bending strength of the webs should be taken
as the design tensile or compressive strength.

(6)P It shall be verified that any glued splices have
sufficient strength.

(7) Unless a detailed buckling analysis is made it
should be verified that:

(9.8)
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o b (1MJ oo

Fv,w,Ed < <

h

w

35 b2 £1+ MJ fv0.d

\

ac:

FvweEd - pO3paxyHKOBa IepePi3yroua CHIa;

hw - BiZICTaHb HETTO MDK IIOJIKAMHU;
hfc - BHCOTa CTUCHYTOI 30HH TIOJIKH;
hft - BHCOTa pO3TATHYTOI 30HH IIOJIKH;
bw - MIHUPUHA KOYKHOT CTIHKH

fuod - PO3paxyHKOBa MIIHICTh Ha 3CYB JIUCTa

(8) Mdnst cTiHOK i3 JIMCTIB HA OCHOBI JIEPEBHHH,
HeoOximHo, i nepepi3iB 1-1 Ha pucynky 9.1,
HEOOX1IHO NEPEBIPUTH YMOBY

fv.90.d s he < 4bet
Tmean,d < < i o
fu.90.d E Efj wis hs > 4bes
\ h
e:
Tmean.d - PO3PAaxXyHKOBI HANPYKEHHS 3CYBY Y

nepepizi  1-1, 3a  mpumymeHHs

PIBHOMIPHOTO PO3MOALTY HAMPYKEHb;
fuood - po3paxyHKOBa MII[HICTh CTIHKH Ha 3CYyB
MIPH TUIOCKOMY KPYYEHHI;

st hw < 35bw
(9.9

JJIA 35bw < hw < 70bw

where

Fv.wed IS the design shear force acting on each web;
hw is the clear distance between flanges;

htc  is the compressive flange depth;

het s the tensile flange depth;

bw is the width of each web;

fuod is the design panel shear strength.

(8) For webs of wood-based panels, it should, for
sections 1-1 in Figure 9.1, be verified that:

(9.10)

where:
Tmeand 1S the design shear stress at the sections 1-1,
assuming a uniform stress distribution;

fuod IS the design planar (rolling) shear strength of
the web;

h¢ - pieue hic a6o hi. h¢ is either htc or hrt
bw JUI KOpoOYaTux 0anok
et = for boxed beams
bw/2 JUTSL TABPOBUX OAJIOK (9.11)

for 1-beams
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9.1.2 KieeHi TOHKOCTIHHI 02K

(1) ¥V wiif crarTi npumycKaeThCs JiHiIHHA 3MiHA
nedopmMariiii BAOBK BUCOTH OaJIKH.

(2)P Ilpu mepeBipii MIHOCTI KJIGEHHX OaJoOK 3
TOHKUMH TIOJIKAMH, HEOOXiJIHO BpaxOBYBAaTH
HEPIBHOMIPHHI PO3MOALT HANPYXEHb Y MOJIKAX,
CIPUYUHEHUH 3CYBOM OOIIMBKH 1 TIO30BKHIM
MIPOTHMHOM.

(3) Skmo iHIIE HE BU3HAYEHO JI€TATHBHUMHU
MEpEeBIPHUMU  pO3paxyHKaMu, KOMOIHOBaHa
Oasika pO3IIISINAETHCA SK TEBHA KOMOIHAIIS
JBOTaBpOBUX Oasiok 1 miBenepiB (auB. PucyHok
9.2) ipu poOOUiil IMHUPHHI TIOJKHU Def, BU3HAUEHOT
HACTYITHUM YHMHOM:

- JJIsL TBOTABPOBUX OATIOK
et = bc,ef + bw (360 O,Sbt,ef + bw)

- JIJIs IBEJIEPIB

ber = 0,5 bc,ef + bw (360 bt,ef + bw)

3HaueHHS Deef 1 Dtef HE MOBUHHI TIEPEBUIIYBATH
MaKCHUMAJIbHUX,  BU3HAYCHHUX  JUIA  3CYBY
oOpemriTku 3 Tabmuii 9.1.

(4) Okpim TOrO, 3HAYEHHSA Dcef HE MMOBHHHO
MEPEBUIIYBATH MaKCUMaJIbHE, BU3HAYEHOTO TPH
MO3/I0BKHBOMY HPOTHHI JIKCTa 32 Tabnuiero 9.1,
ne | - mponpoT Gankw.

9.1.2 Glued thin-flanged beams

(1) This clause assumes a linear variation of strain
over the depth of the beam.

(2)P In the strength verification of glued thin-
flanged beams, account shall be taken of the non-
uniform distribution of stresses in the flanges due to
shear lag and buckling.

(3) Unless a more detailed calculation is made, the
assembly should be considered as a number of I-
beams or U-beams (see Figure 9.2) with effective
flange widths be, as follows:

- For I-beams

(9.12)
For U-beams

(9.13)

The values of bcer and brer Should not be greater
than the maximum value calculated for shear lag
from Table 9.1.

(4) In addition the value of bcer should not be
greater than the maximum value calculated for
plate buckling from Table 9.1.

Taoauus 9.1- MakcumanbHa po0doya IMPHHA MOJKHU MPH Jil 3CyBY 00pelIiTKH i
NM0310B:KHHOMY IPOTMHI JIMCTA

Martepiaua noJku

3cyB oOpemniTkn

Ilo310B:KHii MPOrWH JUCTA

danepa 3 HampsSMOM BOJIOKOH Y
30BHIIIHBOMY IIIAp1

,Z[OBi.]'H:HO pO3TaliI0OBaHUMU
BOJIOKHaMH

- TapayeIbHO CTIHITI 0,11 20hs
- TEPIEHAUKYISIPHO CTIHITI 0,11 25hs
XapakTepHa CepIieBHHHA JOIIKa 0,15l 25hs
JlepeBHO-BOJIOKHUCTI IITUTH 1
JIEPEeBHO- CTPYKKOBI TUTUTH 3 0,21 30hs
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Table 9.1 - Maximum effective flange widths due to the effects of shear lag and plate

buckling

Flange material

Shear lag

Plate buckling

Plywood, with grain direction

in the outer plies:

with random fibre orientation

- Parallel to the webs 0,1l 20h¢
- Perpendicular to the webs 0,11 25hs
Oriented strand board 0,15l 25ht
Particleboard or fibreboard 0,21 30hs

(5) SIxmo He BMKOHAHO JETaldbHI JOCTIIHKEHHS
CTIMKOCTI, HE PO3KpIIJIeHa UIMPHUHA TOJKHU He
MOBUHHA TIEPEBUIIYBAaTH TOJBIHHY pobOody
MIUPUHY TIOJIKH, HEOOXIIHY Ui 3a0e3rmedyeHHs
CTIMKOCTI TUCTa (maHeni) 3a Tabmwmiero 9.1.

(6) dns TOHKMX CTIHOK 3 JIMCTIB Ha OCHOBI
JIEpEeBUHU, ISl JBOTABpOBOro mepepidy 1-1 Ha
pUCYHKY 9.2, MOTPIOHO MEPEBIPSATH YMOBY:

fv.90.d s bw < 8ht
Tmeand =
gh, )"
fusod | —- s bw > 8hy
bW
ae:
Tmean,d - PO3paxyHKOBI HalpyKEHHS 3CYBY y
nepepizi  1-1, 3a  mpumymeHHs

PIBHOMIPHOTO PO3NOALTY HAMPYKEHb;
fuood - pO3paxyHKOBa MIIHICTh MOJKH Ha 3CYB
MIPH TIOCKOMY KPYY€HHI,

Hns po3pizy 1-1 mepepidy Tumy miBenepa,
MOBMHHA TEpeBIpATHCH TI X YMOBH, aie I3
3amiHowo 8ht Ha 4hy.

(7) OcboBi HampyXeHHs Yy IOJKaX, Ha 0a3i
BIAMOBIAHOI  po0OYOi  MIMPUHM,  TMOBHHHI
3aJI0BOJIHSATH HACTYITHI YMOBH:

(5) Unless a detailed buckling investigation is
made, the unrestrained flange width should not be
greater than twice the effective flange width due to
plate buckling, from Table 9.1.

(6) For webs of wood-based panels, it should, for
sections 1-1 of an I-shaped cross-section in Figure
9.2, be verified that:

(9.14)

where:

Tmeand 1S the design shear stress at the sections 1-1,
assuming a uniform stress distribution;

fu0d IS the design planar (rolling) shear strength of
the flange.

For section 1-1 of a U-shaped cross-section, the
same expressions should be verified, but with 8hs
substituted by 4hs.

(7) The axial stresses in the flanges, based on the
relevant effective flange width, should satisfy the
following expressions:
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Oted < fred

ottd < frra

ne:
Ofcd - CEpPEeIHE PO3PaXyHKOBE HAIPYKCHHS
IIOJIKH CTI/ICKy;

Oftd - CEpEIHE PO3PaXyHKOBE HANPYKEHHS
MIOJIKU PO3TATY;

ficd - pO3PaxyHKOBHIA OIIpP MOJIKH CTUCKY;
fttd - pO3pPaxyHKOBHIA OIIP MOJKH PO3TATY.

(8)P HeoOximHO miepeBipUTH, 110 KOXKHE KIICEHE
3pOIYBaHHS Ma€ HEOOXIHY MIITHICTb.

(9) OchoBi HampyXeHHS y CTIHKax, MOBWUHHI
3a]10BOJIbHATU BUpa3H (9.6), (9.7), BU3HaueH1 y
911

Dy

(9.15)

(9.16)
where:
ofcd IS the mean flange design compressive
stress;
oftd IS the mean flange design tensile stress;
frcd is the flange design compressive strength;
frta is the flange design tensile strength.

(8)P It shall be verified that any glued splices have
sufficient strength.

(9) The axial stresses in the wood-based webs
should satisfy the expressions (9.6) to (9.7) defined
in9.1.1

by
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Pucynok 9.2 -basnka 3 TOHKMMH OJIKAMU

Figure 9.2 - Thin-flanged beam

9.1.3 baaku 3’¢aHaHi MexaHIiYHHM CIIOCOOOM

(1)P SIxmio nepepi3 KOHCTPYKTUBHOTO €JIEMEHTa
CKIIAJIA€ThCS 3 JIEKUIBKOX YaCcTHH, 3 €IHAHHX
MEXaHIYHUMHU JETAISIMH KPIIUICHHS, HEOOX1IHO
PO3IIIIaTH BILUTUB KOB3aHHS Y BY3Jax.

(2) Po3paxyHKkuM TOBUMHHI BUKOHYBaTHCh 3a
NPUITYLIEHHS  JIHIAHOT  3aJeXHOCTI MK
3YCUJUISM 1 KOB3aHHIM

9.1.3 Mechanically jointed beams

(1)P If the cross-section of a structural member is
composed of several parts connected by mechanical
fasteners, consideration shall be given to the
influence of the slip occurring in joints.

(2) Calculations should be carried out assuming a
linear relationship between force and slip.
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(3) Sxmo Kpok aeranel KpiruieHHs 3MIHHUH Y
MO3JI0B)KHBOMY ~ HAmpsSMKY, BIONOBIAHO O
3yCUIb 3CYBY Smin 1 Smax (X 4Smin) Moxe
3aCTOCOBYBAaTUCh HACTYITHUIN pOOOUMI Sef KPOK:

Sef = 0,75 Smin + 0,25 Smax

[MPUMITKA: Meron po3paxyHKy HeCy4oi 3aTHOCTI
0aJoOK 3 MEXaHIYHUMHU 3’€JHAHHSMH HaJaHO ¥y
noaatky B (IndpopmatuBHOMY).

9.1.4 KieeHi i MexaHiuHO 3’€{HAHI KOJIOHU

()P Hedopmariii Big KOB3aHHS y 3’ €THAHHSX,
3CYBY 1 3TUHY Y By3JaX, KOCUHKaxX, CTPHXKHSX 1
MOJIKaX Ta OChOBHUX CWJI y PEIIiTIl, MOBHHHI
BpPaxOBYBAaTHUCh NP NEPEBIPIll MIIIHOCTI.

[MPUMITKA: Merox po3paxyHKy HeCy4oi 37JaTHOCTI
KOJIOH JBOTaBPOBOIO 1 KOpoOYaToOro Imepepisy,
MPOCTOPOB1 KOJIOHH 1 PENIITKOBI KOJOHU HAJAHO Y
Honatky C (IapopmatuBHOMY).

9.2

36ipHi KoHCTpPYKIil

9.21

(1) Hns depMm, 3aBaHTaKEHUX TEPEBAKHO Y
BY3JIaX, CyMapHi HaNmpyXeHHsS Bl CIUTbHOT il
3TMHY 1 OCBOBOTO CTHCKY, CIIBBIJHOIIICHHS,
HaBenene y (6.19) 1 (6.20) moBuHHI
obmexyBatuch 110 0,9.

®epmu

(2) Jnst ctucHYTHX €leMeHTIB, poOoYa JOBKHUHA
eJIeMeHTa, IS MEePeBIPKH MIITHOCTI y TUIOLIHHI,
MOBHHHA, SIK TIPAaBUJIO, IPUHMATHCH SIK BiJICTaHb
MDK TBOMA MPUJICTJIMMU TOYKAMHU TIEPETUHY.

(3) Anst TpukyTHUX GepM poOoUa JOBXKHHA JIJIS
CTHCHYTUX €JICMCHTIB IMOBUHHA NPUIAMATUCH 5K
po3Mmip nporony, auB. Pucynok 5.1, sikimo:

- E@JIEMEHTH OJHO TPOJBOTHI 0€3 >KOPCTKOTO
3'eIHAHHA Ha KIHIIX;

- EJeMEHTH Hepo3pi3HI Ha JBa 1 Oulbmie
MPOJIbOTIB 1 HE HABAHTAXKEHI 13 TUIOLIHHHU.

(4) TIpu cropoiieHOMY pO3paxyHKY TPUKYTHHX

bepm 13 3'¢ THAaHHSAM nepopoBaHUMU
CTAJIEBUMHU IIJIACTMHAMH, BIAMOBIAHO IO CTATTi
5.4.3, JomyckaeTbcsi TpUMMAaTH  HACTYMHI

(akTUYHI TOBXKUHU CTUCHYTUX €JIEMEHTIB (JIUB.
Pucynox 9.3):

- 7 HEpO3pI3HHUX eNeMEeHTIB 0e3 3HauHuX
MOMEHTIB Ha KIHISAX 1 KOJM HampyKeHHS

(3) If the spacing of the fasteners varies in the
longitudinal direction according to the shear force
between Smin and Smax (< 4Smin), an effective spacing
Sef

may be used as follows:

(9.17)

NOTE: A method for the calculation of the load-
carrying capacity of mechanically jointed beams is
given in Annex B (Informative).

9.1.4 Mechanically jointed and glued columns
(1)P Deformations due to slip in joints, to shear and
bending in packs, gussets, shafts and flanges, and to
axial forces in the lattice shall be taken into account
in the strength verification.

NOTE: A method for the calculation of the load-
carrying capacity of I- and box-columns, spaced
columns and lattice columns is given in Annex C
(Informative).

9.2 Assemblies
9.2.1 Trusses

(1) For trusses which are loaded predominantly at
the nodes, the sum of the combined bending and
axial compressive stress ratios given in expressions
(6.19) and (6.20) should be limited to 0,9.

(2) For members in compression, the effective
column length for in-plane strength verification
should generally be taken as the distance between
two adjacent points of contraflexure.

(3) For fully triangulated trusses, the effective
column length for members in compression should
be taken as the bay length, see Figure 5.1, if:

- members are only one bay long, without rigid end
connections,

- members are continuous over two or more bays
and are not loaded laterally

(4) When a simplified analysis of a fully
triangulated truss with punched metal plate
fasteners according to clause 5.4.3 has been carried
out, the following effective column lengths may be
assumed (see Figure 9.3)

- for continuous members without significant end
moments and where the bending stresses of the
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3TUHY BiJ MONEPEYHOTO HABAHTAKEHHS Y
Kpaitnbomy pa3zi 40 % HanpyXeHb CTUCKY:

- y 30BHIIIHbOMY TIporoHi  — 0,8 BennuuHH
MIPOTOHY;
- Y BHYTpIilIHbOMY TiporoHi - 0,6 BenuyuHH

IIPOT'OHY;
- yBy31i - 0,6 BenMMUMHH OUTBIIOTO MPHIIETIIOTO
IIPOTOHY;

- JUIA HEpO3pi3HUX CIEMEHTIB 13 3HAYHUMU
MOMEHTAaMH Ha KIHIMX 1 KOJH HampyKEHHS
3TUHY BiJ TMONEPEYHOTO HABAHTAKEHHS Y
KpaitHpoMy pa3i 40% HanpyKeHb CTUCKY:

- U1 KIHI[IB 0aJI0K 3 MOMEHTOM - 0,0 (To6TO
0€e3 BIUIMBY MO3J0BXKHBOTO 3TUHY)
- JUIS TIEPEJOCTAHHBOTO MIPOTOHY - 1,0

BEJINYMHU IIPOTOHY;

- PEIITH TIPOTOHIB 1 BY3/TIB - SIK BU3HAYEHO

BHINE JJIs HEPO3PI3HUX Oajok 0e3 3HAYHUX
MOMEHTIB Ha KIHIIIX;

- I BCIX I1HIMUX BHUMaAkiB - 1,0 BenmwmawHH
MIPOTOHY.

J1y1st mepeBipKH MIITHOCT1 CTUCHYTHX €JIEMEHTIB 1
3'elHaHb, OOYMCIICHI OCHOBI 3YCHIUII HEOOX1THO
30utpITyBaTH Ha 10 %.

(5) Tlpu cnopomieHOMYy pO3paxyHKy depwm,
HAaBaHTAXCHUX Y BY3JIaX, CIIBBIIHOIICHHS
HAIPYXCHb PO3TATY Ta CTHCKY, a TAKOX Hecyda
3MaTHICTh 3’€IHAHHA HEOOXIIHO OOMEXKyBaTH
70 %:

(6) HeoOximHO mepeBIpsITH CTIMKICTh CJIEMEHTIB
dhepM 13 IUTOIIMHH )

(7) Hecyua 3matHicTh 3'eJHaHb MOBUHHA OyTH
JNOCTaTHBOI JUISI CHPUMHATTS 3yCWIb IIPH
BUPOOHUIITBI TA MOHTAXKY.

(8) Hecywa 3pmaTHicTh BCIX 3'€lHaHb TOBHHHA
OyTH TOCTaTHBOIO JUI CIIPUMHATTS 3ycuib Frg,
Oy/b-KOTO HamNpsMKY, L0 JIIOTh Yy IUIOLIMHI
¢depmu. Ipunyckaersbes, mo Frg moBuHHI OyTH
KOPOTKOTPUBAJIMMH,B MEXaxX €KCIUTyaTalifHOTO
KJIacy 2, BEIMYMHOIO:

lateral load are at least 40 % of the compressive
stresses:

- inan outer bay: 0,8 times the bay length;
- inan inner bay: 0,6 the bay length;

- at a node:
length

0,6 times the largestadjacent bay

- for continuous members with significant end
moments where the bending stresses of the lateral
load are at least 40 % of the compressive stresses:

- at the beam end with moment: 0,0 (i.e. no
column effect);
- in the penultimate bay: 1,0 times bay

length;

- remaining bays and nodes: as described
above for continuous beams without
significant end moments;

- for all other cases 1,0 times bay length.

For the strength verification of members in
compression and connections, the calculated axial
forces should be increased by 10 %.

(5) When a simplified analysis is carried out for
trusses which are loaded at the nodes, the tensile
and compressive stress ratios as well as the
connection capacity should be limited to 70 %.

(6) P A check shall be made that the lateral (out-of-
plane) stability of the truss members is adequate.

(7) P The joints shall be capable of transferring the
forces which may occur during handling and
erection.

(8) All joints should be capable of transferring a
force Frq acting in any direction within the plane of
the truss. Frq should be assumed to be of short-term
duration, acting on timber in service class 2, with
the value:
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Fra=1,0+0,1L (9.18)

ae:
Fra - BKH.;
L - 3araJibHUH MPOTiH (hepMu.

where:
Fra isinKkN;
L  isthe overall length of the truss, in m.

(a)

(b)

Pucynok 9.3 -Entopu MoMeHTIB i (paKTHYHI IPOTOHU NPH CTUCKY

(a) — mpM BiACYTHOCTi MOMEHTIB HA KiHIAX;

(b) — mpu 3HAYHHUX MOMEHTAX HA KiHIAX

Figure 9.3- Moment diagrams and effective lengths in compression (a) No
significant end moments (b) Significant end moments

9.2.2 ®epmu i3 3’ € MHAHHAMHU 3
nep¢gopoBaHNX CTAJIEBUX IUIACTHH

(1)P ®epmu, BHUroTOBIEHI 13 3aCTOCYBaHHSIM
nepGopoBaHUX CTAJIEBHX ILJIACTUH, TOBUHHI
3ag0BoJbHATA BuMoru EN 14250,

(2) 3acrocoByroThest Bumoru 5.4.119.2.1.

(3) Ana TpukyTtHuX (epM SKIIO 30CepekeHa
cuiia (HampuKJaja, HABaHTa)KEHHS BiJ JIOJMHMU)
Ma€ MepIeHANKYISIpHY 10 eJIeMEeHTa CKIaI0By <
1,5xH, 1 saxmo ocd < 0,4 fead 1 6t < 0,4 fig, TO
BUMOTH 6.2.3 16.2.4 MOXXyTh OyTH 3aMiHEH] Ha:

9.2.2 Trusses with punched metal plate
fasteners

(1)P Trusses made with punched metal plate
fasteners shall conform to the requirements of EN
14250.

(2) The requirements of 5.4.1 and 9.2.1 apply.

(3) For fully triangulated trusses where a small
concentrated force (e.g. a man load) has a
component perpendicular to the member of <
1,5kN, and where ocg < 0,4 fcg, and ow < 0,4 fig,
then the requirements of 6.2.3 and 6.2.4 may be
replaced by:
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Om,d S 0,75 fm,d

(4) MiniManbHe TEPEKPUBAHHS JICPEB'STHOTO
eJleMeHTa ep(GOpPOBAHOIO CTANEBOIO IIACTHHOO
MMOBUHHO CTAHOBUTHU OUIbIIE 13 BEIHYMH: HE
Mentie 40 MM, ab0 TPETHHY BUCOTH JICPEB'THOTO
eJIEMEHTA

(5) IlepdopoBani crameBi IMIACTHHH, IO
3aCTOCOBYIOTKCS JJIs1 3POIICHHS IOSICIB, TOBUHHI
MepeKpUBaTH BincTaHb y 2/3 Bim HeoOXimaHOI
BHCOTH IIepepizy mosica.

9.2.3 JliapparmMu noKpuTTA Ta NEePEKPUTTS
9.2.3.1 3azanwvni nonoxcenns

(1) Ieit po3ain CTOCYeEThCA MO UIAPHIPHO
oOmepTuX JiarpaM, TaKMX SK MEpPeKpUTTs 1
MOKPUTTS, 310paHUX 3 JIMCTOBHX MarepiayliB Ha
OCHOB1 JIEPEBUHH, 3aKPIMNIEHUX MEXaHIYHUMU
3’€IHYBAUIbHUMH €IIEMEHTaMH JI0 JEPEB’SHO1
pamu.

(2) Hecyua 31aTHICTD 3’ €AHYBaJIbHUX €JIEMEHTIB
Ha TpaHsAX JHUCTIB MOXE 30UIBIIYBaTHCh Ha
koedimieHT 1,2 10 3HaYeHb, HABEICHUX Y
posznini 8.

9.2.3.2 Cnpowenuit  po3paxynox
ROKpUmms ma nepekpumms

diaghpazm

(1) s miadgparm 3 piBHOMIPHO PO3MOAUICHUM
HaBaHTKCHHSIM (nmB. Pucynox 9.4),
CIIPOIIEHUIA METOJ PO3PaxXyHKY, SIKUH HABEICHO
y IBOMY PO3JLTi, MOXE 3aCTOCOBYBATHUCH IPH
yMOBax, II10:

- nposiboT | Mae Benmmumnay Mk 2b i 6b e b -
mupuHa aiadgparmu;

- YMOBOI HACTaHHS TPAaHUYHOTO CTaHy €
pyHHYBaHHS eJEMEHTIB 3'eHaHHS (ale He
TaHenen);

- TaHeN’l 3aKpIUIIOIOTHCS Y BIATMOBITHOCTI 10
npaBuil KOHCTpyroBaHHs y 10.8.1.

(2) Slkiio He BUKOHAHO IETAbHUX PO3PaXyHKIB,
TO IpaHi 0aJlOK MOBHHHI PO3PaxOBYBATUCh Ha
CIPUHHATTA  MAaKCHUMalbHOTO  3THHAJIBHOTO
MOMEHTY Y Aiadparmi.

(3) HeoOxinHO mpuUIyCKaTH, IO 3yCHILIS 3CYBY
PIBHOMIPHO PO3MOJUIEHUMHU BIOBX IIHPHHU

(9.19)

(4) The minimum overlap of the punched metal
plate on any timber member should be at least
equal to 40 mm or one third of the height of the
timber member, whichever is the greater.

5) Punched metal plate fasteners used in chord
splices should cover at least 2/3 of the required
member height.

9.2.3 Roof and floor diaphragms
9.2.3.1 General

(1) This section relates to simply supported
diaphragms, such as floors or roofs, assembled
from sheets of wood-based material fixed by
mechanical fasteners to a timber frame.

(2) The load-carrying capacity of fasteners at sheet
edges may be increased by a factor of 1,2 over the
values given in Section 8.

9.2.3.2 Simplified analysis of roof and floor
diaphragms.

(1) For diaphragms with a uniformly distributed
load (see Figure 9.4) the simplified method of
analysis described in this section should be used
provided that:

- the span t lies between 2b and 6b, where b is the
diaphragm width;

- the critical ultimate design condition is failure in
the fasteners (and not in the panels);

- the panels are fixed in accordance with the
detailing rules in 10.8.1.

(2) Unless a more detailed analysis is made, the
edge beams should be designed to resist the
maximum bending moment in the diaphragm.

(3) The shear forces in the diaphragm should be
assumed to be uniformly distributed over the width
of the diaphragm.
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niagparmu.

(4) Skuo JMCTH PO3TAlIOBAHO y HIAXMaTHOMY
nopsaky (muB. Pucynox 9.4), TO KpOK NBSIXiB
BJIOBXK MEPEPUBUCTHX rpaHei MOXeE
30UIBITYBAaTHCh Ha KoeilieHT 1,5
(MakcumanbHo 70 150 MMm), 6e3 3MeHIIECHHS
HECy4OT1 3/1aTHOCTI.

(4) When the sheets are staggered, (see Figure 9.4),
the nail spacings along the discontinuous panel
edges may be increased by a factor of 1,5 (up to a
maximum of 150 mm) without reduction of the
load-carrying capacity.

AR A

(1) (2)

(2)

v
—— e e e e 3 A

Tlo3Hnauenr

Y

(2) — mepepuBucCTi rpaHi,
(3) — po3TamryBanHs manenei

Pucynok 9.4 -3aBanTraskeHHs QiajpparmMu Ta po3TanryBaHHs NMaHeJei

Key:
(1) Edge beam
(2) Discontinuous edges
(3) Panel arrangements

Figure 9.4 - Diaphragm loading and staggered panel arrangements

9.2.4 CrinoBi gia¢gparmu

9.2.4.1 3azanvni nonosicennsn

(1P CriHoBI niapparmu HOBMHHI
MIPOEKTYBaTHCh st CIPUMHATTA SIK
TOPU30HTAJIBHUX, Tak 1  BEPTHKAJIbHUX
HaBaHTAXKEHb.

(2)P Crinm  TOBUHHI  HalEXKHUM  YHHOM

3aKpIMJIIOBATUCH ISl 3aM00IraHHs EPEeKHUIaHHS
Ta KOB3aHHSL.

9.2.4 Wall diaphragms
9.2.4.1 General

(1)P Wall diaphragms shall be designed to resist
both horizontal and vertical actions imposed upon
them.

(2)P The wall shall be adequately restrained to
avoid overturning and sliding.
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(3)P CrinoBi nmiagparmu, 1m0 HpU3HAYEHI JUIS
CIPUHHATTA TOMNEepedyHoi aedopmarii MOBHHHI
Oyt miAcWieHI y IUIOIUHI  JOIATHMHU
MarepiaJamMu, JlarOHATBbHUMH B S35IMH 1
KOPCTKUMHU 3'€THAHHSAMU.

(4)P  Omnip mnomnepeuniii nedopmamnii  cTiHU
[IOBUHEH BM3HAYaTUCh a00 BUIIPOOYBaHHAMHU
srigao 3 EN 594, a6o po3paxyHkamu Ha OCHOBI
BIAMOBIAHAX  AQHAIITHYHUX  MeTomiB  abo
PO3paxyHKOBUX MOJCIIEH.

(5)P Ilpu mnpoexTyBaHHi CTiHOBHX miadparm
HEOOXiJJTHO BpaxoBYBaTH 1 CKJax marepiany, i
TE€OMETPUYHY CTPYKTYPY KOHKPETHOI CTiHH.

(6)P HeoOximHO OIIHIOBATH PEAKIII0 CTIHOBOI
miagpparmu Ha il g 3a0e3medyeHHs
HEOOXIIHOTO 3amacy B MeXax eKCIulyaTaliiHoi
HaIIHHOCTI.

(7 YV 9242 1 9243 wHamano 1Ba
aIbTEPHATHBHI CHPOLIEHI METOIU PO3PAXYHKY
JUIS CTIHOBUX Jiadparm.

[NPUMITKA: PexomeHnnyeThCst 3aCTOCYBaHHSA
Meroauka A y 9.2.4.2. HamionanbHuii BUOIp MOXKe
HA/IaBaTHCh y HAIIIOHAILHOMY JIOJIATKY.

9.2.4.2 Cnpowenuii ananiz cminosux oiagppacm —

Memoo A

(1) Cuhpomenuit MeTon, JaHHH B IBOMY
MITYHKTI Ma€ OyTH 3aCTOCOBAaHWUW TUIBKH IS
CTIHOBHUX Jiad)parM 3 KpilJIEHHSM B KiHIII TOOTO
BEPTUKAJIbHUN €JIEMEHT 3’€HaHUW 3 HUKHBOIO
KOHCTPYKITI€IO.

(2) Ilpoexktna Hecyya 3maTHICTP  FyRrd
(mpoekTHUI omip 3cyBy) npu cuii Fyed aka nie
(3BepXy)KOHCOJILHOT ~ TaHeNi, MiAHOM  SKOi

00MEXeHH (BEpTUKAIBHUMH 3yCHJUIIMHU, a00
AaHKCTYBaHHSM), TIOBMHHa OyTH BHU3HAYeHa 3
BUKOPUCTAHHSM CIPOIICHOTO METO/IY aHali3y
I CTiH, BHUTOTOBJIEHHMX 3 OMHIEI, a OuIbIIe
MaHeJeH, 1e KOXKHA CTIHOBA TMaHEel b CKIIAIA€ThCs
3 JIUCTa, 3aKpIIUICHOTO 1O OJHI€T CTOPOHH
JIEPEBSTHOTO KapKacy, IpH YMOBI I110:
- KpPOK  KpiIUIEHbE  MOCTIHHUM
nepruMeTpa KO>KHOTO JIUCTA;

-IIUPUHA KOKHOTO JIUCTA AOPIBHIOE HE MEHIIE
h/4.

(3) Mnst cTiHW, 1m0 BUTOTOBJIEHA 3 KLUIBKOX
CTIHOBHX  TMaHeJei, TpoeKTHa  3JaTHICTh
BTPUMYBAaTH HAaBaHTAKEHHS 3CyBY CTIHH Mae
OyTu po3paxoBaHe 3

B3I0BXK

(3)P Wall diaphragms deemed to provide resistance
to racking shall be stiffened in-plane by board
materials, diagonal bracing or moment connections.

(4)P The racking resistance of a wall shall be
determined either by test according to EN 594 or by
calculations, employing appropriate analytical
methods or design models.

(5)P The design of wall diaphragms shall take
account of both the material construction and
geometric make-up of the wall under consideration.

(6)P The response of wall diaphragms to actions
shall be assessed to ensure the construction remains
within appropriate serviceability limits.

(7) For wall diaphragms two alternative simplified
methods of calculation are given in 9.2.4.2 and
9.2.4.3.

NOTE: The recommended procedure is method A given
in 9.2.4.2. National choice may be given in the National
annex.

9.2.4.2 Simplified analysis of wall diaphragms -
Method A

(1) The simplified method given in this subclause
should only be applied to wall diaphragms with a
tie-down at their end, that is the vertical member at
the end is directly connected to the construction
below.

(2) The design load-carrying capacity Fvrd (the
design racking resistance) under a force Fyeqacting
at the top of a cantilevered panel secured against
uplift (by vertical actions or by anchoring) should
be determined using the following simplified
method of analysis for walls made up of one or
more panels, where each wall panel consists of a
sheet fixed to one side of a timber frame, provided
that:

- the spacing of fasteners is constant along the
perimeter of every sheet;
- the width of each sheet is at least h/4.

(3) For a wall made up of several wall panels, the

design racking load-carrying capacity of a wall
should be calculated from
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Fvrd = FivRd

(S FivRd - pO3paxyHKOBa HeCyda 37aTHICTb
Ha TmomepeuHy naedopMallilo CTIHOBOI maHemni
BiamoBiaHO 10 9.2.4.2(3)19.2.4.2(5).

(4) PospaxyHkoBa Hecyda 3JaTHICTH Ha
norepeuny naedopMariiro KOXHOi  CTiHOBOI
maneni, Fivrd, Bim cwm Fived, 3rigHo 3
pUCYHKOM 9.5 TmOBMHHAa BH3HAYaTUCh 34
dhopmyIor0:

Fivrg = Fr raBiCi
i,v,Rd =
S
ne: Ffra — momepeyHa Hecyda 3[aTHICTh
OKPEMOTO eJIEeMEHTa 3'€IHaHHS;
bi - mwmpuHa cTIHOBOT MaHeIi:

Ci - KpOK €JIEMEHTIB 3'€/THaHHSI.

1 s bi > bo
Ci=

E—(‘) s bi < bo
ne:
bo = h/2

h - Bucora crinu.

(5) Hns 3’emHyBaJbHUX €JIEMEHTIB BIIOBXK
KPOMKH  OKPEMOro  JIHNCTa, PO3PaxyHKOBa
monepeyHa  Hecyya  3JaTHICTh  ITOBHHHA
30UTBIIyBAaTUCh  Ha  KoedimienT 1,2 1o
BIIMOBIAHUX 3HAYEHb HABEJECHUX y PO3IiIi 8.
IIpu BU3HAYCHI  KPOKY 3 €JHYBaJIbHHX
€JIEMEHTIB 3TIH0 3 BUMOTaMu po3Iiny 8§,
HEOOXiJTHO MPUIMATH PUITYIICHHS, [0 KPOMKH
HE 3aBaHTa)KEHI.

(9.20)

where Fivrd is the design racking load-carrying
capacity of the wall panel in accordance with
9.2.4.2(3) and 9.2.4.2(5).

(4) The design racking load-carrying capacity of
each wall panel, Fivrq against a force Fiy,ed
according to Figure 9.5 should be calculated from

(9.21)

where: Ftra - is the lateral design capacity of an
individual fastener;

bi - isthe wall panel width;

Ci - Is the fastener spacing.

(9.22)
where:
bo = h/2

h is the height of the wall.

(5) For fasteners along the edges of an individual
sheet, the design lateral load-carrying capacity
should be increased by a factor of 1,2 over the
corresponding values given in Section 8. In
determining the fastener spacing in accordance with
the requirements of Section 8, the edges should be
assumed to be unloaded.
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Pucynok 9.5 -Cuin, 110 giloTh Ha:

(a) — maHeni CTiHU; (b) — obpamnenHs;

(c) - muct

Figure 9.5 - Forces acting on: a) wall panel; b) framing; c) sheet

(6) INameni criH, MO MarOTh BIKOHHI 1 JABEPHI
Mpopi3n HE TOBHHHI BpPaxoOBYBaTUCh MIpH
BHU3HAUEHI MONIEPEYHOT HECYUOi 3JaTHOCTI.

(7) Hns maneneit CTiH, OOMIMTHUX JIMCTaMH 3
000X  CTOpiH, 3aCTOCOBYIOThCS  HACTyIHI
MpaBHJiIa:

SKIIO JIMCTH 1 €JIEMEHTH KpPITUICHHS
OJIHAKOBOTO THITy Ta PO3MIpIB, TO TMOTEpPEeUHa
Hecy4a 3/aTHICTh CTIHM NOBUHHA IMPHUIMAaTHUChH
AK CcyMmMa IIONEpPeYHUX HEeCydyuX 3/aTHOCTEH
KOXHOI CTOPOHH.

- SIKIIO 3aCTOCOBYIOTHCS PI3H1 THUIIM JIUCTIB,
TO MOX€ BpaxoByBaTUCh 75 % mnomnepeyHoi
HeCy4oi 3/1aTHOCT1 ¢1a0Ioi CTOPOHU, AKIIO HE

0OrpyHTOBAHO HIITY BEIIUYHHY, npu
BUKOPHCTaHHI  €IIEMEHTIB  KpIIUIGHHS 3
OJIHAKOBMM MOJyJIeM KOB3aHHsA. B  iHImmx

BUIIAJIKAX MOJK€ BpaxoByBaTHCh He OulblIe
50 %.

(8) 3oBHimHi cuau Ficed | Fited , 3rigHo 3
pucyHkoM 9.5, TmMOBMHHI BH3HAYaTHUCh 32
¢bopmynoro:

(6) Wall panels which contain a door or window
opening should not be considered to contribute to
the racking load-carrying capacity.

(7) For wall panels with sheets on both sides the
following rules apply:

- if the sheets and fasteners are of the same type
and dimension then the total racking load-carrying
capacity of the wall should be taken as the sum of
the racking load-carrying capacities of the
individual sides

- if different types of sheets are used, 75 % of the
racking load-carrying capacity of the weaker side
may, unless some other value is shown to be valid,
be taken into consideration if fasteners with similar
slip moduli are used. In other cases not more than
50 % should be taken into consideration.

(8) The external forces Ficed and Fiteqd according to
Figure 9.5 should be determined from
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F ., en
Ficed = Figga = —25—

ne h - Bucora crinm.

(9) i 3ycuiuis MOXYTh TepeAaBaTuch abo Ha
JUCTH TpPUJIETNIOl CTiHOBOi maHenmi, abo Ha
KOHCTPYKIIi, [0 PO3TAIIOBaHi BHUIIE YM HUXKYE.
SIKIIO 3yCHIUIA PO3TATY MEPENaroThCsl Ha HIDKYE
pO3TaIIoBaHi KOHCTPYKIIii, TaHeli HOBUHHI OyTH
3aaHKEepPEeH1 KOPCTKUMHU €JICMEHTAMH KPIIUICHHS.
CTifiku  CTiH TIOBMHHI NeEpeBIpATHCH  Ha
MO3/I0BXKHIA MPOTHH y BiAmoBigHOCTI 3 6.3.2.
Skmo  KIHII ~ BEpTUKAJIbHUX  EJIEMEHTIB
OoOMMparOThCS Ha TOPU3OHTAJBHI EJIEeMEHTH
KapKacy, TO HEOOXIJIHO OI[IHUTH Hamnpy>KEeHHS
CTHCKY Yy  TOPHU3OHTAIBHHX  €JEeMEHTaX

MEPNEeHIUKYIIPHO BOJIOKHAM BIAMOBIIHO [0
6.1.5.

(10) 3ycummns, sKi BUHHUKAIOTH y CTIHOBHX
MaHENsAX 3 JBEPHUMU a00 BIKOHHHUMH
Mpopi3aMu, a TaKOX y MaHeIsIX Majoi UIMPUHH,
JIMB. PHUCYHOK 9.5, MOXyThb IepenaBaTUCh
Oe3rmocepelHbO  Ha  BUmIle  ab0  HIDKYE
poO3TalIoBaHi KOHCTPYKIIii.

(9.23)

where h is the height of the wall.

(9) These forces can either be transmitted to the
sheets in the adjacent wall panel or transmitted to
the construction situated above or below When
tensile forces are transmitted to the construction
situated below, the panel should be anchored by
stiff fasteners. Buckling of wall studs should be
checked in accordance with 6.3.2 Where the ends
of vertical members bear on horizontal framing
members, the compression perpendicular to the
grain stresses in the horizontal members should be
assessed according to 6.1.5.

(10) The external forces which arise in wall panels
containing door or window openings and in wall
panels of smaller width, see Figure 9.6, can
similarly be transmitted to. the construction situated
above or below.

F
v.Ed
3 +-
|
{
F/ Ed '
K2 } T e
» br\el R ? ¢
1 )
bl
[To3HaueHHs: (1) — crinoBa maHens (HOPMAILHOT IMHPHHH);

(2) - crinoBa maHeNb 3 BIKOHHHM IIPOPI30M;
(3) - crinoBa maHenb (Majoi MIUPHUHN).

PucyHnoxk 9.6 -IIpukJiag KOMIIOHOBKH CTiHM 3 BKJIKYEHHAM NaHeJ i 3 BIKOHHMM IPOpPi3oM Ta
MaJIoi IUPH

Key:

(1) Wall panel (normal width)
(2) wWall panel with window
(3) Wall panel (smaller width)

Figure 9.6 - Example of the assembly of wall panels containing a wall panel with a window
opening and a wall panel of smaller width
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(11) Tlo3moBXHIM TNPOTHHOM JIUCTIB  BiJ
MOTIEPEYHOi CHJIM MO’KHA 3HEXTYBaTH y pasi

b
3a0e3MeUeHHs] YMOBH: %"t <100, ne:

Pret - BimcTaHb MDK CTIMKaMH Y YHCTOTY;
t - TOBILIMHA JIUCTA.

(12) Jns Toro, mo0 mEHTpalbHA CTiiKa
po3risjanack SK omopa Uil JIMCTa, KPOK
€IEMEHTIB KpIJICHHs Yy Hiii HE TOBUHEH
NepeBUIYyBaTH OUIbII SIK y JBa pa3u KpOK
KPIIJICHHSI BIOBXX I'paHEei JIHCTa.

(13) Sxmo KoXKHa TMaHedb CKIAJA€ThCA 13
CTIHOBHX €JIEMEHTIB 3aBOJCHKOTO
BUTOTOBJIEHHS, TO OKpPEM1 CTIHOBI €JIEMEHTHU
MTOBUHHI EPEBIPATUCH HA 3[ATHICTh ME€peIaBaTu
JIITO TIOTIEPEYHOT CHUITH MK HUMU.

(14) ¥V 30Hax KOHTaKTy MDX BEPTUKAJIbHUMU
CTIMKaMH 1 TOPU3OHTAIBHUMU JE€peB’STHUMU
€JIeMEHTaMHU JUIsi HUX HEOOXITHO NepeBIpATH

BEIIUYUHY HaNpyX€Hb CTHUCKY
MEPIEHANKYISIPHO BOJIOKHY.

9.2.4.3 Cnpowenuii  po3paxyHoxk cmiHogux
Jdiaghpacm — memoo B

9.2.43.1 Bumoru A0 KOHCTPYKHii cTiH i
naHejeii 'y BigmoBimHocTi 3i  cmpomeHuM

PO3paxyHKOM

(1) KommonoBka ctiau (auB. Pucynox 9.7)
BUKOHYEThCA 13 OJHOI ab0 OuTbIlle CTIHOBHX
naHeNnel, KOoXHa 3 SKUX BKIIOYae OoJHY abo
JeKUTbKa YapyHOK, W0 BUTOTOBJISIOTHCS 13
JUCTIB HAa OCHOBI BHPOOIB 13 JCpEBHUHH,
onucaHuX y 3.5, NPUKPIUICHUX 10 JEPEB'STHOTO
Kapkacy.

(11) Shear buckling of the sheet may be
disregarded, provided that % <100

where:
bnet is the clear distance between studs;
t is the thickness of the sheet.

(12) In order that the centre stud may be considered
to constitute a support for a sheet, the spacing of
fasteners in the centre stud should not be greater
than twice the spacing of the fasteners along the
edges of the sheet.

(13) Where each panel consists of a prefabricated
wall element, the transfer of shear forces between
the separate wall elements should be verified.

(14) In contact areas between vertical studs and
horizontal timber members, compression stresses
perpendicular to grain should be verified in the
timber members.

9.2.4.3 Simplified analysis of wall diaphragms -
Method B

9.2.4.3.1 Construction of walls and panels to
meet the requirements of the simplified analysis

(1) A wall assembly (see Figure 9.7) is comprised
of one or more walls with each wall formed from
one or more panels, the panels being made from
sheets of wood-based panel products, such as those
described in 3.5, fastened to a timber frame.
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[To3HaueHHs: (1) — crinoBa maunens 1 (2) - crinoBa nmanesn 2
(3) - crinoBa mauens 3 (4) - crinoBa manens 4
(5) - crinoBa manens 5 (6) — crina 1
(7) — crina 2 (8) - crina 3
(9) — KOMITOHOBKA CTiHH (10) — nuct
(11) — BepxHst 00B’s13Ka (12) — BikHO
(13) - aBepi
Pucynok 9.7 -Ilpukjiag KOMIOHOBKH 3 IeKIIBKOX CTIHOBUX MaHeJ el
Key:
(1) Wall panel 1 (2) Wall panel 2
(3) Wall panel 3 (4) Wall panel 4
(5) Wall panel 5 (6) Wall 1
(7) Wall 2 (8) Wall 3
(9) Wall assembly (10) Sheet
(11) Head binder (12) Window

(13) Door

Figure 9.7 - Example of wall assembly consisting of several wall panels
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(2) [ns 3abe3neueHHs] MOMEPEYHOT MIITHOCTI (B
IUTOIIMHI) CTiHM, IIUPUHA MaHeli MOBUHHA OyTH
HE MEHIIE BeJIWYMHU 1/4 BHCOTH TaHeI.
KpiruiteHHs JUCTIB 7O JEpeB'sTHOTO Kapkacy
MOBHHHO  3JICHIOBAaTUCh  IBAXaMH  abo
IIypymnaMu, a KpOK €JIEMEHTIB KpiIUICHHS
MOBHHEH OyTH PIBHOMIPHHMM BJIOBX IEpHUMETpa
mucta. EneMeHTH KpiluleHHS BCepeAuHI JIUCTa
MOBUHHI OyTH 3 KpPOKOM, IO HE IEPEBUIIYE
OLIBII HDK BIBIYI KPOK BIOBX NMEPUMETPA.

(3) Y pa3i HasgBHOCTI mpopidy y MaHell,
JOBKMHA TMaHel 3 KOXHOro OOKy BiJ mpopizy
MTOBHHHA PO3TJISIATUCH K OKPEMa MaHeb.

(4) Koyt maHesni KOMIOHYIOTBCS Y CTiHI, TO:

- BEpXHI YaCTUHU OKPEMHX IaHeleld MOBHUHHI
OyTH CKpIMJIEHI €JIEeMEHTOM a00 KOHCTPYKIIIEIO
Yepes3 CTHUK MMaHeNei;

- HeoOx1/IHa MILHICTh BEPTUKAJIBLHOTO 3'€THAHHS
MDK JBOMAa MaHEIIMH ITOBHHHA OIIHIOBATHUCH,
ajie MaTH PO3PaXyHKOBY MILHICTh HE MEHII HIXK
2,5 xH/Mm;

- TIp¥ KOMTIOHOBIII CTiHM 3'€JHAHHS JOX MaHeen
MMOBUHHO CHpUUAMATH TIEPEKHJIaHHA 1 CHIH
KOB3aHHS IIUIIXOM 3aaHKEPEHHS [0 OIMOPHOI
KOHCTPYKIlii, a00 TpUKIaJaHHSIM JI0 CTIHU
MMOCTIMHOTO HaBaHTAXXEHHsI, a00 3a JOIIOMOIOIO
000X YMHHMKIB.

9.2.4.3.2 MeToauka po3paxyHKy

(1) PospaxyHkoBa HecydYa 3JaTHICTH Y IUTOIIHHI
Fvrd (po3paxyHKOBHil Omip IOIEPECUYHOMY
nebopMyBaHHIO), BiI cuiau Fyved, mpukiageHoi
3BEpXy KOHCOJBHOI IMaHeNl 3akKpilieHol BiJ
MiIHOMY BEPTHUKAIBHUM HAaBaHTAXXCHHSIM a0o0

3daHKCPCHHAM, IIOBHMHHAa BHU3HA4YaTHCh 3
BHUKOPUCTAHHAM HaBCICHOI'O HMKYC
CIIpOIICHOI'O MeToy PO3PaAXYHKY JJIA

KOHCTPYKIiH CTiH BU3HaYeHUX y 9.2.4.3.1.

(2) Mnsa cTiH, BUTOTOBJCHHX 13 JACKUIBKOX
naHeseil, po3paxyHKOBa Hecyda 3JaTHICTh Ha
nonepeyHy aedopmarito cTiHu Fyrd TOBUHHA
BHU3HAYATHUCH 32 (HOPMYIIOIO:

Fvrd =2 FivRrd

(2) For a panel to contribute to the in-plane
(racking) strength of a wall the width of the panel
should be at least the panel height divided by 4.
The fastening of the sheets to the timber frame
should be by either nails or screws and the fasteners
should be equally spaced around the perimeter of
the sheet. Fasteners within the perimeter of a sheet
should be spaced at not more than twice the
perimeter fastener spacing.

(3) Where an opening is formed in a panel, the
lengths of panel on each side of the opening should
be considered as separate panels.

(4) Where panels are combined to form a wall:
- the tops of individual panels should be linked by a
member or construction across the panel joints;

- the required vertical connection strength between
two panels should be evaluated but should have a
design strength of at least 2,5 KN/m;

- the panels when joined together to form a wall
should be able to resist overturning and sliding
forces by either anchorage to the supporting
structure or the permanent actions applied to the
wall or a combination of both effects.

9.2.4.3.2 Design procedure

(1) The in-piane design shear (racking) strength
Fvrda against a force Fyveq acting at the top of a
cantilevered wall that is secured against uplift and
sliding by vertical actions and/or anchorage, should
be determined using the following simplified

method for the wall construction defined in
9.2.4.3.1.

(2) For a wall assembly made up of several walls,
the design racking strength of the wall assembly
Fv.ra Should be calculated from

(9.24)
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ne FivRrd - po3paxyHKOBa Hecy4a 3[IaTHICTh
Ha TmomepeuHy naedopMallilo CTIHOBOI MaHemni
BIJIOBITHO 710 HaBeACHOTO Y (3).

where:
FivRrd is the design racking strength of a wall in
accordance with (3) below.

(3) PospaxynkoBa mHecyya 3xatHicTh Ha (3) The design racking strength of a wall i, Fiyrd
nonepeuny Aedopmario  koxHOi  cTiHOBOI should be calculated from
naHeni i , FivRrd, Bix cumn Fiy eq,
F gl
Fivrd = —F Ky Kig Ks kn (9.25)
So
ne:  Ffra — mnomepeuna Hecywa 3mathicte Where:  Frrg IS the lateral design capacity of an
OKpPEMOTO eJIEMEHTA 3'€/IHAHHS; individual fastener;
_ : . . _ bi  is the wall length, in m;
b| - IIApHHA CTIHOBO1 IMaHCII1, B MM
So - OCHOBHMH KpOK CJICMEHTIB 3'eIHaHHA. s, s the basic fastener spacing, see (4) below;
IMB. (4) HIDKYE,
Kq - koedirient posmipHocti nameneit, mus. Kd 1S the dimension factor for the panel, see (4)
(4) HUKUE; below;
Kig - KoedilieHT PIBHOMIPHO PO3MOALICHOTO kiq is the uniformly distributed load factor for

HaBaHTKCHHS /IS TTaHeTeH, quB. (4) HIDKYE,
Ks - koedimieHT  BpaxyBaHHS
€JIEMEHTIB KpIiIJIEHHS, TUB. (4) HUXKYE;

kn - Koe(ilieHT, 10  3aJCKHUThH
Marepiany OOmHUBKH, TUB. (4) HIKYIE.

KPOKY
BIJ

(4) 3uauenns So, Kda, Kig, Ks, 1 Kn moBuHHI
BU3HAYATHCh HACTYITHUM YMHOM:

9700d
So =
Pk
Ie: d - JlaMeTp eJIeMEHTa KPIillJICHHS, B
MM;
Pk - HOpMaTHBHA T'YCTHHA JEPEBUHU
pamu;

wall i, see (4) below;
ks is the fastener spacing factor, see (4) below;

ko is the sheathing material factor, see (4) below.

(4) The values of so, K4 , kig, ks and kn should be
calculated as:

(9.26)

where: d is the fastener diameter, in mm;

pk is the characteristic density of the timber frame;
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A b
— , for —+4<10
h TUISt . (a)
b )" b
-ka = < [F'j s, for F‘ >1,0ibi<48m (b)
(9.27)
0,4
\(4’—8j s, for H >10ibi>4,8m (c)
h h
Ie: h - Bucora cTiHu, B M; where h is the height of the wall, in m;
2,4)"
- kig =1 + (0,083q; — 0,0008 qf)[t’)—j (9.28)
ne Qi — exBiBaJeHTHe piBHOMIpHO Where ¢; is the equivalent uniformly distributed
po3srnoaiieHe BeprukanpHe Vertical load acting on the wall, in kN/m, with q; >

HaBaHTaXEHHS, 1110 Ji€ Ha CTiHY, B
kH/m, ipu Qi = 0, quB (5) HIXKYE;

ks= 1

So

ne S — KpPOK €JIEMEHTIB KpIIJICHHS BIOBX
MEePUMETPY JIUCTIB;

0,86 +0,57

0, see (5) below;

(9.29)

where s is the spacing of the fasteners around the
perimeter of the sheets;

(
1,0 P KPITUICHH] 3 OJTHI€T CTOPOHH (a)
for sheathing on one side (9.30)
F +0,5F; | rd min ) ) )
-kn = Fivrdme VR, U KPIIEHH] 3 000X CTOPiH (b)
I:i,v,Rd,max

L for sheathing on both sides
ne: where:
Fi v,Rd,max - PO3paxyHKOBUI omip FiyvRrdmax IS the design racking strength of the
norepeuHii nedopmaiiii MIilHIIIOT OOIITHBKHY; stronger sheathing;
Fi.v.Rd,min - PO3paxyHKOBUI omip FiyvRramin IS the design racking strength of the

nonepeyHiii nedopmaitii ciadioi oOUTUBKY;

(5) ExBiBaneHTHE pIBHOMIPHO pO3MOILICHE
BEpPTHKAIbHE HaBaHTaXXEHHS i, SIKE
BUKOPHUCTOBYETHCS TIPU BU3HAUCHHI Ki g TOBUHHO
BHU3HAYATUCH TUTHKH BiJ MOCTIHHUX i Ta OyIb-

weaker sheathing.

(5) The equivalent vertical load, gi used to calculate
kiq should be determined using only permanent
actions and any net effects of wind together with
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AKX  CyMapHUX Jid  BiTpy pa3oMm 3
€KBIBAJICHTHUMU TsIMU CIPUYMHEHUMU
30CEPeHKEHIMH CHJIAaMH, BKIIIOYHO 3 CHJIAMH
3aaHKepeHHs, W0 MifoTh y mna”em. Jlus
BU3HAYCHHS Kig, 30Cepe/KeH] BEPTUKAIbHI CHIIH
HEOOXIJIHO TPUBECTH JO CKBIBAJIGHTHOTO
PIBHOMIPHO pPO3IMOAUICHOTO HABAaHTAKEHHS 3a
NPUITYIICHHS, [0 CTiHA € OPCTKHM TUIOM,
HanpuKiIan, Fiverted, IO i€ Ha CTiHY, SK
nokaszaHo Ha Pucynky 9.8.

the equivalent actions arising from concentrated
forces, including anchorage forces, acting on the
panel. For the purposes of calculating kig
concentrated vertical forces should be converted
into an equivalent uniformly distributed load on the
assumption that the wall is a rigid body e.g. for the
load Fivertea acting on the wall as shown in Figure
9.8

2aF
qi — |,v2ert,Ed (931)
b;
Ie: where:
a - TOpU30HTaIbHA BijcTanb BiA cuam F 1o a is the horizontal distance from the force F to the
[HABITPAHOTO KyTa CTIHI, leeward corner of the wall;
b - JIOB)XHHA CTIHU. )
8 b is the length of the wall.
g
RREEEERERE;
FI vert Ed
F| v.Ed
 ali |
. " > '
| |
H 'l
: d
|
Fu v.Ed | ; ............. : :~ ............. ’
Fl C Ed * F‘ tEd
Fl q.Ed TF. q.Ed

Pucynok 9.8 -BusHauyeHHSI eKBIBaJIeHTHOI BePTHKAJIBHOI il (i i peakuii Bil BepTHKAJIbLHHUX i
TOPHU30HTAJbHUX il

Figure 9.8 - Determination of equivalent vertical action g;, and reaction forces from
vertical and horizontal actions
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(6) 3oBuimHI cn Ficed 1 Fited (muB. Pucynok
9.8) Bix ropusoHTanbHUX i Fiv,ed Ha CTIHY i
MMOBUHHI BU3HAYATHCH 32 (POPMYIIOIO:

I:i,v,Ed h

Ficed = Fited =

e h — Bucora crian.

11 30BHIIIHI CUII MOKYTb IepeAaBaTUCh ado Ha
JUCTH TPpUJIeryoi CTIHOBOI maHeni, abo Ha
KOHCTPYKIIi, 10 PO3TAIlIOBAaH1 BULIE YU HIKYE.
SIKIo 3ycuIuIst po3TATY MEpPelaloThes Ha HUKYE
po3TaloBaHi KOHCTPYKIIii, TaHEeJ 1 HOBUHHI OyTH
3aaHKEPEH1 KOPCTKUMU €JIEMEHTAMU KPITUICHHS.
Criliku CTIH TOBHHHI TEpEeBIPATUCh Ha
MO3/JI0BKHIA MPOTUH Yy BIAMOBIIHOCTI 3 6.3.2.
SIxmo KIHI BEPTUKAIIBHUX €JIEMEHTIB
oOmUparoThCsi Ha TOPU3OHTANbHI EJIEMEHTH
Kapkacy, TO HEOOXITHO OIlIHUTH HaNpPYyXEHHS
CTUCKY Y  TOpPU30OHTQJIbHUX  €JIEeMEHTax
MEPIEHANKYJISIPHO BOJIOKHAM  BIATIOBITHO IO
6.1.5.

(7) Tlo3moBXHIM 3THHOM JIHCTIB TIpH  Aii
noriepeuHoi ¢ Fypd MOKHA 3HEXTYBaTH TIpH

YMOBI, 1110

%3100
t
Iie: Dret - BiICTaHb MDK CTiMKaMH Yy
YUCTOTY;
t - TOBIIMHA JIHACTA.
9.25 B'asi

9.2.5.1 3azanvni nonoscenns

(1)P KoHucrpykiii, Siki HE MarOTh BIAMOBIIHOT
KOPCTKOCTI ~ TOBUHHI  OyTH aIeKBAaTHO
PO3KpiIeHI  B’SI3IMHU  JKOPCTKOCTI  JUIs
3armo0iraHHsl BTpaTH CTIMKOCTI ab0 HaJMIPHOTO
MPOTUHAHHS.

(2)P HeoOxinHO BpaxoBYBaTH HAaIPYKEHHS,
CIPUYMHEH] F€OMETPUYHUMHU HETOYHOCTSMH Ta
nedexkraMu BUTOTOBJICHHS, a TaKOXK BUKJIMKAaHI
MPOrMHAaMH(BKJIIOYHO 3 OyJIb-SIKUM KOB3aHHSM y
BY3JIax).

(6) The external forces Ficeqd and Fitea (See Figure
9.8) from the horizontal action Fiveqs on wall i
should be determined from

(9.32)

where h is the height of the wall.

These external forces can be transmitted to either
the adjacent panel through the vertical panel-to-
panel connection or to the construction above or
below the wall. When tensile forces are transmitted
to the construction below, the panel should be
anchored with stiff fasteners. Compression forces
in the vertical members should be checked for
buckling in accordance with 6.3.2. Where the ends
of vertical members bear on horizontal framing
members, the compression perpendicular to the
grain stresses in the horizontal members should be
assessed according to 6.1.5.

(7) The buckling of the sheets under the action of
shear force Fveq may be disregarded provided

(9.33)

where: bret - is the clear distance between
vertical members of the timber frame;
t is the thickness of the sheathing.

9.2.5 Bracing
9.2.5.1 General
(1)P Structures which are not otherwise adequately

stiff shall be braced to prevent instability or
excessive deflection.

(2P The stress caused by geometrical and
structural imperfections, and by induced deflections
(including the contribution of any joint slip) shall
be taken into account.
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(3)P 3ycuss Bin mo3nosxHboro 3rudy nosunaHi  (3)P The bracing forces shall be determined on the
BU3HAYATHCh Ha OCHOBI HailOmein  basis of the most unfavourable combination of
HECIIPUSATINBOTO CIIOJTyYCHHS nedexriB  structural imperfections and induced deflections.
KOHCTPYKIIi Ta HaKTUYHUX MPOTUHIB.

9.2.5.2 Okpemi enemenmu npu cmuckanni 9.2.5.2 Single members in compression

(1) Jlnst okpemoro CTHCHYTOTO eNEMEHTa, IO (1) For single elements in compression, requiring
BAMAra€ - pO3KPUUICHHA — y  IHONCPCIHOMY |aterg| support at intervals a (see Figure 9.9), the
HanpsAMKy 3 iHTepBanoM a (mis. pucyHok 9.9), jnjtial deviations from straightness between
TMOYaTKOBE BUIXHIICHHS Bl HPSAMOJIHIAHOCTL gupports should be within /500 for glued

MK onopamu nosuHHO OyrH B Mexkax a/S00 |aminated or LVL members, and a/300 for other
A1 Kieenux 1 naminoBanux LVL enementiB Ta  members.

a/300 11t IHIIUX eJIEMEHTIB.

(2) KoxxHa mnpomikHa omopa IOBHHHAa MaTu

- h (2) Each intermediate support should have a
MIHIMaJIbHY IPYXHY KOPCTKICTH C

minimum spring stiffness C

N
a
ae: where:
ks - mepexigHui KoedirienT; ks is a modification factor;
Nqg - CepelHs PO3PAXYHKOBA CHIA CTHCKY Y Nld |s.the mean design compressive force in the
€JIEMEHTI; element;
a - BenM4nHa nporony (quB. Pucynok 9.9) 3 s the bay length (see Figure 9.9).
IMPUMITKA: J{ns ks qus. IIpumitky B 9.2.5.3(1) NOTE: For ks, see note in 9.2.5.3(1)

(3) PospaxynkoBa craOumizyroua cuna Fqg
MOBHHHA BU3HAYATHUCH SIK:

(3) The design stabilizing force Fq at each support
should be taken as:

N, .
k_ JUTS TBEPIO1 IEPEBUHU
fl
Fa= < for solid timber (9.35)
N, . : .
—< Ju1s KieeHoi i maminoBanoi (LVL)
\Ki
for glued laminated timber and LVL
ne: Ke1 i Ke2 — mepexiani koedimieHTH. where k1 and ki2 are modification factors.

IIPUMITKA: st Kei i Krz uB. mpmmirky B NOTE: For ki1 and ki see note in 9,2.5.3(1)
9.2.5.3(1).
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Pucynox 9.9-Ilpukjaam po3kpinjieHHsl OKpeMHX eJ1eMEeHTIB MonepeYHUMH ON0paMHu

Figure 9.9 - Examples of single members in compression braced by lateral supports.

(4) PospaxynkoBa crabimizyroua cuma Fq ams (4) The design stabilizing force Fq for the
CTHCHYTHX TpaHeii Oamku mpsMokyTHoro compressive edge of a rectangular beam should be
mepepisy TMOBHMHHA BH3HayaThch 3rigHo 3 determined in accordance with 9.2.5.2(3)
9.2.5.2(3), where:

ne:

M
Na = (1 — Kerit) Td (9.36)

Bennuuna Kerit moBuHHA Bu3Hayatuch 3 6.3.3(4) The value of should Kkeit be determined from

I Hepo3B’s3aHumx  Oamok, a Mg — 6.3.3(4) for the unbraced beam, and Mg is the
MaKCHMAJIbHUI pO3paxyHKOBHI MOMEHT, 1110 ai€ maximum design moment acting on the beam of
Ha 6aJKy 3 BUCOTOIO mepepizy h. depth h.

9.2.5.3 Po3kpinnenns 6’azamu cucmem 6anok 9253 Bracing of beam or truss systems

aoo epm

(1) Jlis mOCHiTOBHOCTI N HApATENbHUX (1) For a series ofn parallel. members which require
eEMEHTIB, IO BHMAMAKOTH  MOMEPEUHONO Ia_teral supports at |_ntermed|ate nodes A,B, et(_:. (see
POKDIIIEHHS Y TPOMDKHHX By3max A, Flg_ure 9.10) a k_)racmg system should be provided,
B,...(muB. Pucynox  9.10), HeOBXiTHO Whl_ch, in addition to the effects of external
Mepe0auuTH CHCTeMy, AKA HA JIOJATOK JI0 hor_lzgntal Iqad (e.0. Wan?, should be ca_pable of
BIUIMBIE  BHYTDIMIHBOTO  TOPH3OHTATBHOTO resisting an internal stability load per unit length g,
HaBaHTaXCHHA (HaHpI/IKJ'Ia,I[, BiTep), IIOBHMHHA as fOIIOWS:

cpuiiMarTu BHYTpIIHE  cTaluli3yroue

HaBaHTaX€HHA Ha OJAUHHUII JOBXHWHU q,

BHU3HAYCHC 3a BUPA30OM:
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a=ki 9.37
q K, (9.37)
ac:
where 1
ki = min (9.38)
15
I
Ng - cepenHs po3paxyHkoBa cuia ctucky B Ng IS the mean design compressive force in the
€JIEMEHTI,; member;

I - CcepemHid TPOJBOT  CTAOLTI3YyHOYOT

CHCTEMIL, B MM: | is the overall span of the stabilizing system, in

m;
ki - mepeximHuit Koe(illieHT. kes is a modification factor.
' (2)

-o—

a -

-

B - I— - > - -

-

¢ (3) a (4) <«+—(5)

-

A ~ — H > - -

-

a -

-

Y - — s I anllicsisssaittinansstminindnasssd -
ot t 1 =
(6)
N N N
(1)
[To3HaveHHS: (1) — n enemenTiB cucremu hepm

(2) — poskpirenHs

(3) — nporuHu cucremMu QepM BHACIIIOK HETOYHOCTEH Ta CHPHYMHEHUX
HUMHU BIUIMBIB

(4) — crabinizyroui cuiu

(5) — 30BHIIIIHE HABAHTAXKEHHS HA PO3KPIIICHHS

(6) — cunm peaxiiil y po3KpirJICHHI Bil 30BHIIIHIX CHJI

(7) — cunm peaxiiiii cucremu (epM, BUKIHKAHI CTA0UTI3YFOUMMH CHUIIAMU

Pucynok 9.10- Cucremu 6a10k 200 gepMm, 10 BUMAraloTh NONEPEYHOr0 PO3KPiNJIeHHS
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Key:

(1) n members of truss system

(2) Bracing

(3) Deflection of truss system due to imperfections and second order effects
(4) Stabilizing forces

(5) External load on bracing

(6) Reaction forces of bracing due to external loads

(7) Reaction forces of truss system due to stabilizing forces

Figure 9.10 - Beam or truss system requiring lateral supports

[TPUMITKA: Bennuunu nepexinuunx koediuientis NOTE: The values of the modification factors ks,
Ks, K1, ke2, 1 ks 3amexars Bin sikocti BukoHanHs, kiy, kio and ki depend on influences such as
nmponboTy Tomo. Jliamason 3HaueHb HabeleHO y workmanship, span etc. Ranges of values are given
Tabmui 9.2, ne  MiIKpecleHo  PeKOMEHNOBAHI jn Taple 9.2 where the recommended values are

snauciH. Hauionanbauii BuGip Moxe HanaBatiCh Y\ nderlined. The National choice may be given in
HATIOHATLHOMY HORATIY: the National annex

Tabanus 9.2- PexkoMeH/10BaHi BeJTMYNHY NepexiTiHUX KoedinieHTIB

Iepexinuuii koediuient | Jdiana3on 3HayeHb
Ks 4...1

ke1 50...80

ke 2 80...100

ke 3 30...80

Table 9.2 - Recommended values of modification factors

Modification factor |Range

Ks 4t01

K1 50 to 80
ke 2 80 to 100
K3 30to 80

(2) Topusonramehmii  mporun  cucremu (2) The horizontal deflection of the bracing system
PO3KpIIJICHHS, CIIpUYMHEHUH cuamu (¢ 1 Oyme-  due to force gq and any other external load (e.g.
SKAM 30BHIIIHIM HaBaHTakeHHsM (Hampukiaan wind), should not exceed 1/500.

BITpOM, He oBUHHI nepeBuirysatu 1/500.
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Po3nin 10 KoHncTpyroBanHsi i KOHTPOJIb

10.1 3araabHi moJ10KeHHS

(1)P TlonoxenHsl, 0 HAaBEJCHI y IBOMY PO3ALTI
€ TIEPEIyMOBOIO IS 3aCTOCYBAHHS BUMOT 11010
MpaBUJ MPOCKTYBaHHS, HAJaHUX Y IBOMY
CTaHJIAPTI.

10.2 Marepiaan

(1) Binxunenns BIJ PSMOJTIHIHOTO
MIOJIOKEHHSI, BUMIpPSHE y CEpeArHI MPOJbOTY
MDK OIOpamMu, JIs KOJOH 1 0alok, y SKHX
MOJKJIMBA BTpaTa CTIHKOCTI 13 MIOMMHH, 200 IS
€JIEMEHTIB  paM, I[OBUHHO OOMEXYBaTUCh
Benn4yuHO0 B 1/500 MOBXKUHHM 1718 KISEHHX 1
mmonoBannx (LVL) nepeB'ssHUX €lIEeMEHTIB i
1/300 noBxxWHM — [ TUIBHOT JIEPEBUHU.
OOMexxeHHss y  BUTMHI B OLUIBIIOCTI
HOPMaTUBHUX  KiIacu@ikamiii  MIQHOCTI €
HEJOCTaTHIM Al BHOOpY MaTepiany Uil IUX
€JIEMEHTIB, 1 TOMYy OCOOJIMBY YyBary ciij
3BEpTaTH Ha 1X MPSIMOJIHIHHICT

(2) Jepes'ssHi KOHCTPYKIIii Ta KOMIIOHEHTH Ha
OCHOBI JICPEBUHM HE TIOBUHHI 0€3 HEOOX1THOCTI
Mi/1aBaTUCh BILIUBY [N CYBOpHX
KJIIMAaTUYHUX YMOB, HDK KIHIIEBa KOHCTPYKITIS.

(3) do BUKOpHUCTaHHS B KOHCTPYKIIISIX IEPEBUHY
HEOOXITHO BHCYIIUTH JO BOJIOTOCTI, SIKOMOTa
OmmK4Yoi 10 KIIMAaTHYHMX YMOB  KIHIIEBO1
KOHCTPYKIIil. SIKIo BIUIMB yCaJkk HE €
BKJIMBUM, a00 SIKIIIO 3aMIHIOIOTHCS YITKOKEHI
YaCTUHH, JIOMYCTUMOI € OiIbllia BOJIOTICTh
MPOTATOM 3BEJICHHS NPU YMOBI, IO JCPEBHHA
BHUCOXHE 10 HEOOX1THOI BOJIOT'OCTI.

10.3 Kueeni 3'eqnanus

(1) Sxmmo MIHICTH 3YEIUIEHHS € BUMOTOKO MPH

HpOGKTYBaHHi 3a I'paHU4YHHUM CTaHOM,
BHUI'OTOBJICHHA 3'€I[HaHI> IIOBHHHO
CYIIPOBOKYBATUCH KOHTPOJIEM SIKOCTi, JJIA

3a0e3reyeHHs] HaIIItHOCT1 Ta SKOCTI €IHAHHS Y
BIJIMOBIIHOCTI 3 TEXHIYHUMH CIICIIH(IKAIIISIMH.

(2) BupoOHuK KII€l0 TIOBUHEH HaJaBaTH
peKoMeHallli CTOCOBHO 3MIIIyBaHHS, BILIUBY
YMOB HABKOJIMIIIHBOTO CEpEeIOBHIIIA,
3aCTOCYBaHHS 1 JIOTJISY, BOJIOTOCTI €JI€MEHTIB 1
BCIX (paKTOpIB, L0 BIAHOCATHCA 10 HAJEKHOTO
BUKOPHUCTAHHS KJICIO.

(3) Jns kieiB, mo BUMaraloTh MEBHOTO MEPIOAY
BUTPUMKHU TICISl CKJICIOBAHHS, JIJIS TOCSTHEHHS
IMOBHOI  MII[HOCTI, HEOOXIIHO BCTAHOBHMTH

Section 10 Structural detailing and control

10.1 General

(1)P The provisions given in this section are
prerequisite requirements for the design rules given
in this standard to apply.

10.2 Materials

(1) The deviation from straightness measured
midway between the supports should, for columns
and beams where lateral instability can occur, or
members in frames, be limited to 1/500 times the
length of glued laminated timber or LVL members
and to 1/300 times the length of solid timber. The
limitations on bow in most strength grading rules
are inadequate for the selection of material for these
members and particular attention should therefore
be paid to their straightness.

(2) Timber and wood-based components and
structural elements should not be unnecessarily
exposed to climatic conditions more severe than
those expected in the finished structure.

(3) Before being used in construction, timber
should be dried as near as practicable to the
moisture content appropriate to its climatic
condition in the completed structure. If the effects
of any shrinkage are not considered important, or if
parts that are unacceptably damaged are replaced,
higher moisture contents may be accepted during
erection provided that it is ensured that the timber
can dry to the desired moisture content.

10.3 Glued joints

(1) Where bond strength is a requirement for
ultimate limit state design, the manufacture of
glued joints should be subject to quality control, to
ensure that the reliability and quality of the joint is
in accordance with the technical specification.

(2) The adhesive manufacturer's recommendations
with respect to mixing, environmental conditions
for application and curing, moisture content of
members and all factors relevant to the proper use
of the adhesive should be followed.

(3) For adhesives which require a conditioning
period after initial set, before attaining full strength,
the application of load to the joint should be
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HEeOoOXiTHHIA qac 10 IIPUKIIAJTaHHS
HABAaHTAXECHHS 10 3'€HAHHS.
10.4 3'ennanns 3 MeXaHIYHUMM

eJleMeHTaAMM KPilJieHHs
10.4.1 3arajbHi MOJIOKEHHA

(1)P Cman posmipiB (00301), pO3TpPICKyBaHHS,
cyukn  abo  iHmi  gedekTd, — MOBHHHI
OOMEXYBaTUCh y 30HAaX 3'€IHAHHS TaKUM
YMHOM, II00 HE 3HIKYBATH HECY4y 3[aTHICTh
3'eTHaAHHS.

10.4.2 LBsaxu

(1) SIxmo He BCTAHOBJEHO IHINE, TO IBSIXHU
MOBUHHI 3a0MBaTUCh M NPSIMUM KYTOM JO
BOJIOKOH 1 Ha TaKy IJIMOUHY, 11100 TOJI0BKa IBsXa
Oyna BpiBEHb 3 MOBEPXHEIO JEPEBUHHU.

(2) SIxmo He BCTAHOBJICHO 1HINE, TO 3'€HAHHS
MOXWJIMMH [BSIXaMH TOBUHHI BHKOHYBaTHCH
3rimHo 3 pucyHkom 8.8(b).

(3) diameTp momepeHbO BUCBEPAJICHUX OTBOPIB
He moBuHeH nepesuiyBatu 0,8d, ne d — giamerp
BsIXa.

10.4.3 BoJru i maiion

(1) OtBopu nmnst GOATIB y JEpeBUHI TOBWHHI
OyTu niaMeTpoM He OuTblie YuM Ha IMM Bix
niametpy 6onra. OTBOpH A1 OONTIB y CTaIeBUX
MJaCTUHAX TMOBUHHI MaTH JiaMeTp He Oulbiie
HDK Ha 2 MM Bin miamerpy Goara d, ado 0,1d
(BpaxoBY€eThCs O1NTbIIA 3 BETMYHH) .

(2) Ilim TrTOJOBKM 1 TalKu  TOBHUHHI
3aCTOCOBYBAaTUCHh MIAHOW 3 PO3MIPOM CTOPOHH
a00 miamMmeTpoM He MeHII HiK 3d i TOBIMHOIO HE
menm HiK 0,3d. [laiiOu MOBHHHI OMUPATHCH
BCI€IO TIOBEPXHEIO.

(3) boatu i mypynu 3 KBaJpaTHOIO TOJIOBKOIO
MOBUHHI 3aTSATyBaTUCh HIUIBHO IO €JIEMEHTIB, 1
BOHU TIOBHHHI JOTATYBaTHCh, 32 HEOOXITHOCTI,
KOJIM BOJIOTICTH JIGPEBUHHU JIOCSATHE PIBHOBAIH,
uis  3a0e3meueHHsT Hecydoi  3JaTHOCTI 1
KOPCTKOCTI 3B€ICHOT KOHCTPYKIIii.

(4) Bumoru CTOCOBHO MIHIMaJbHMX JiaMeTpPiB
00JITIB, IO 3aCTOCOBYIOTHCS Yy JEpeB'STHUX
3'eTHaHHIX HaBeAeHo y Tabmuii 10.1 me:

dc - JiaMeTp 3’€IHYBAJIbHOTO €JIEeMEHTa, B
MM;

d - niameTp 0oJiTa, B MM;

ds - lilaMeTp OTBOPY.

restricted for the necessary time.

10.4 Connections with mechanical fasteners
10.4.1 General

(1)P Wane, splits, knots or other defects shall be
limited in the region of the connection such that the
load-carrying capacity of the connection is not
reduced.

10.4.2 Nails

(1) Unless otherwise specified, nails should be
driven in at right angles to the grain and to such
depth that the surfaces of the nail heads are flush
with the timber surface.

(2) Unless otherwise specified, slant nailing should
be carried out in accordance with Figure 8.8(b).

(3) The diameter of pre-drilled holes should not
exceed 0,8d, where d is the nail diameter.

10.4.3 Bolts and washers

(1) Bolt holes in timber should have a diameter not
more than 1 mm larger than the bolt. Bolt holes in
steel plates should have a diameter not more than

2 mm or 0,1d (whichever is the greater) larger than
the bolt diameter d.

(2) Washers with a side length or a diameter of at
least 3d and a thickness of at least 0,3d should be
used under the head and nut. Washers should have
a full bearing area.

(3) Bolts and lag screws should be tightened so that
the members fit closely, and they should be re-
tightened if necessary when the timber has reached
equilibrium moisture content to ensure that the
load-carrying capacity and stiffness of the structure
is maintained.

(4) The minimum diameter requirements given in
Table 10.1 apply to bolts used with timber
connectors, where:

dc is the connector diameter, in mm;

d is the bolt diameter, in mm
d: is the diameter of centre hole of connector.

168



JJIS1 IepeBUHU

Tabumus 10.1-Bumorn 1o niamerpis 60JTiB, 110 32CTOCOBYIOTHCA SIK 3'€/IHYBAJIbHI €J1eMEHTH

Tun 3eAHyBaJIHUX de d d
EsemenTiB 3a EN 912 MiHIMYM | MAKCUMYM
MM MM MM
Al...A6 <130 12 24
Al, A4, A6 >130 0,1d. 24
B de-1 dt
Table 10.1 - Requirements for diameters of bolts used with timber connectors
Type of dc d d
connector minimum | maximum
EN 912
mm mm mm
Al-A6 <130 12 24
Al, A4, A6 >130 0,1dc 24
B di-1 ds
10.4.4 Hareui 10.4.4 Dowels

(1) MiniManpHUN JOMYCTUMUM JiaMEeTp Harems
— 6 wmwm. Jlomycku i giamMeTpa  Harelns
CTAHOBJISITH 0/+0,1 MM. [Tonepenupo
BHCBEp/JICHI OTBOPH Yy JICPEB'SHUX eJIeMEHTaX
MMOBUHHI MaTH JiaMeTp He OUTbIIe HIK Harelb.

10.4.5 llypynu

(1) Hdnsa wmypymiB y M’SKId JE€peBUHI TpH
miamerpi rmaakoi dvactmanm d < 6 MM, He
NOTPIOHO TIOTIEPEIHBO BHCBEPIUIIOBATH OTBOPH.
Jlnst BCiX mIypymiB y TBepid JEepeBHHI Ta Yy
M’sKiii mpu  giamerpi d > 6 MM moTpiOHO
MOTIEPEIHRO  BUCBEPIUTIOBATH  OTBOPH, 3
JOTPUMAaHHIM HACTYITHUX BHMOT

- HANpaBJIAIOYMNA OTBIp Ui TJIaJKOI YacCTHHHU
MOBUHEH MaTH TaKi caMi JAiaMeTp 1 JOBXKHUHY, 1110
1 TU10 mIypyma:

- HampaBJIsIOYUN OTBIp AT Pi3bOOBOI YaCTUHU
noBuHeH Oyru mpubnuzno 70 % Bim mgiametpa
TiNa mrypyma.

(2) Jns nepeBUHM 3 TYCTHHOIO OUIBII HIDX
500 kr/mM®, giamerp  OTBOpiB  MOBHHEH
BHU3HAYaTHUCh BUMPOOYBAHHIMH.

(1) The minimum dowel diameter should be 6 mm.
The tolerances on the dowel diameter should be -
0/+0,1 mm. Pre-bored holes in the timber members
should have a diameter not greater than the dowel.

10.4.5 Screws

(1) For screws in softwoods with a smooth shank
diameter d <6 mm, pre-drilling is not required. For
all screws in hardwoods and for screws in
softwoods with a diameter d > 6 mm, pre-drilling is
required, with the following requirements:

- The lead hole for the shank should have the same
diameter as the shank and the same depth as the
length of the shank

- The lead hole for the threaded portion should have
a diameter of approximately 70 % of the shank
diameter.

(2) For timber densities greater than 500 kg/m?3, the
pre-drilling diameter should be determined by tests.
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10.5 3060pka

(1) Konctpykiisi moBHHHAa 30UpaTHCh TaKUM
YMHOM, 100 YHHUKAaTH NepeHanpyKeHHs ii
enemMeHTiB  abo  3'equanb.  [lokopoOiewi,
PO3KOJIOTI, ab0 TMOTaHO MPHJIATAIYl Yy BY3Jax
€JIEMEHTH MTOBHHHI OyTH 3aMiHEHI.

10.6 TpancnopTyBaHHs i 3Be/IeHHsI

(1) HeoOxigHO yHHMKAaTH TE€pPEHANPYKEHHS
€JIEMEeHTIB TpHu 30epiraHHi TpaHCHOPTYBaHHI 1
3BelleHl. SIKmo HaBaHTaXeHHS a00 OONMpaHHS
KOHCTPYKIlIi Tpu OYIIBHUILITBI BIAMIHHE BiJ
po6oTH y Oy/iBIIi, TO THMYACOBI YMOBHU MMOBUHHI
BpPaxOBYBAaTHUCh BIJIMOBITHUM BUIIAJIKOM
HAaBaHTAXEHHS, BKJIIOYHO 3  MOXJIMBUMH
TUHAMIYHUMHU JisIMU. Y BUNAAKY CTPHIKHEBHUX
KOHCTPYKIIM, HANpUKIAJ, CTPHKHEBHX apok,
MOPTaJbHUX pPaM, OCOOJIMBY yBary HaJIEKUTh
3BepTaTd Ha 3amobiraHHs JAedopmanii mpu
MigHOMI 3 TOPU3OHTAJIBHOTO Yy BEPTHKAJIbHE
MOJIOKEHHS.

10.7 Konrpoan

(1) Tlepenbauaerbcs,
OXOTLITIOE:

oo TIUIaH TEPEBIPOK

- KOHTPOJb BHPOOHHWITBA 1 KBawmidikamii Ha
MIIPUEMCTBAX 1 MalIaHUUKY;

- TIEPEBIPKY ITIiCTIS 3aBEPIICHHS KOHCTPYKIIII.

[NPUMITKA 1: Maetbcst Ha yBasi, 10 KOHTPOIb Ha
OyZIBHHUIITBI BKITIOYAE:

- TomepenHi BUpoOyBaHHS, HATTPUKIIA],
MIPUIATHICTh MaTepialiB 1 TEXHOJIOTH;

- TepeBipKy MaTepialiB i X imeHTu(IKaLis,
HaTPUKIIA];

- I MaTepiajiB i3 IepeBUHU 1 Ha il OCHOBI:
opoy, COpT, MapKyBaHHA, 00poOKa i
BOJIOT'ICTb;

- JUISl KIIGEHUX KOHCTPYKI[IH: THIT KJICHO,
BHUTOTOBJICHHSI, SIKICTh KJICEHOT'O I11Ba;

METOI

- JUIS €IEMEHTIB KPIIJISHHS: TUI, aHTHUKOPO3IHHMIMA
3aXHCT;

- TPaHCIIOPTYBaHHS, 30epiraHHg HA MAWIAaHYHUKY 1
BaHTA)X0-PO3BAHTAKEHHS MaTepialliB;

- TepeBipKa MpaBIILHOCTI pO3MIpIB 1 reoMeTpii;

- TIepeBipKa YKPYITHEHHS i 3B€ICHHS;

- TepeBipka KOHCTPYIOBaHHS, HAPUKIIAI:KITbKICTh
LBIX1B, OOJITIB TOIIIO;

- po3Mip OTBOPIB, MPABUIILHICTH MONEPEAHBOTO BU

10.5 Assembly

(1) The structure should be assembled in such a
way that over-stressing of its members or
connections is avoided. Members which are
warped, split or badly fitting at the joints should be
replaced.

10.6 Transportation and erection

(1) The over-stressing of members during storage,
transportation or erection should be avoided. If the
structure is loaded or supported in a different
manner during construction than in the finished
building the temporary condition should be
considered as a relevant load case, including any
possible dynamic actions. In the case of structural
framework, e.g. framed arches, portal frames,
special care should be taken to avoid distortion
during hoisting from the horizontal to the vertical
position.

10.7 Control
(1) It is assumed that a control plan comprises:

- production and workmanship control off and on
site,
- control after completion of the structure.

NOTE 1: The control
assumed to include:

- preliminary tests, e.g. tests for suitability of
materials and production methods;

- checking of materials and their identification e.g.:

of the construction is

- for wood and wood-based materials: species,
grade, marking, treatments and moisture content;

- for glued constructions: adhesive type, production
process, glue-line quality;

- for fasteners: type, corrosive protection;

- transport, site storage and handling of materials;
- checking of correct dimensions and geometry;

- checking of assembly and erection;

- checking of structural details, e.g.:

number of nails, bolts etc.;
- sizes of holes, correct pre-drilling;
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CBEpAJICHHS;
- KPOKH 1 BiCTaHi 10 TpaHel i KpaiB eleMeHTiB;

- HasBHICTb PO3KONIOBAHHS;

- 3aBeplIaJibHa MepeBipka BUPOOHMYMX MPOIIECIB,
HaIPUKIIA]], Bi3yaJlbHUM OOCTSKEHHSIM 200 MpOOHUM
HABaHTAKCHHSIM.

[NPUMITKA 2: Ilepenbavaerbcsi, 10 Iporpama
MepeBipoOK BH3HAYAa€ HEOOXiJHI 3aXOAH KOHTPOIIO
(3mificHeHHST TIepeBIpOK) MpH eKCIUTyaTallii, SKIIO0
aJlckBaTHO He 3a0e3medyeTsCsi  JOBrOTpUBAIA
BIJINOBIIHICTh OCHOBHUM BUMOTaM JIO CIIOPY/IH.

[NPUMITKA 3: Bca indopmariis, HeoOXimHa s
eKCIUTyaTallii 1 Harysiry 3a KOHCTPYKIIIEIO HAaJIaeThCs
ocobaM 1 opraHam, IO HECYTh BiANOBiNANBHICTH 32
3aBEPIICHY KOHCTPYKILIIO.

10.8 Oco6auBi npaBuia 115 giad)parMoBUX
KOHCTPYKUIH

10.8.1 dia¢parmu nmepexkpuTTiB i NOKPUTTIB

(1) V 9.2.3.2 HaBeneHO CHPOIIEHUN METOJ
pO3paxyHKy, IO TPUIYCKA€  BIICYTHICTb
oOmupaHHs TMaHened OOMUBKU 10 Oamok abo
KpOKB, a 3’€lHaHl MK CO0O00, HampUKIAI 3a
JOTIOMOTOI0 PEHOK, SIK TMOKa3aHO Ha PHUCYHKY
10.1. TloBWHHI 3aCTOCOBYBAaTHUCh IIBSXH, 3a
BUHATKOM TWIagkux, s BuzHaueno EN 14592,
abo mypymnu, 3 MakCUMaJabHUM KpokoM 150 MM
BJIOBXK TpaHed maHesneil oOmmBku. HesamexHo

Bil 30HHM, MAaKCUMAaJIbHHH KpPOK CTAaHOBHUTH
300 mm.

e

(1)

A

[To3nauenns: (1) moxuia peiika, mpuOuTa
npubura 10 0anku abo KpOKBU
(2) peiixa
(3) obumBKa, mpulUTa 10 peku

- spacings and distances to end and edge of
members;

- splitting;

- final checking of the result of the production
process, e.g. by visual inspection or proof loading.

NOTE 2: A control program is assumed to specify the
control measures (inspection maintenance) to be carried
out in service where long-term compliance with the
basic assumptions for the project is not adequately
ensured

NOTE 3: All the information required for the use in
service and the maintenance of a structure is assumed to
be made available to the person or authority who
undertakes responsibility for the finished structure.

10.8 Special rules for diaphragm structures

10.8.1 Floor and roof diaphragms

(1) The simplified method of analysis given in
9.2.3.2 assumes that sheathing panels not supported
by joists or rafters are connected to each other e.g.
by means of battens as shown in Figure 10.1. Nails
other than smooth nails, as defined in EN 14592, or
screws should be used, with a maximum spacing
along the edges of the sheathing panels of 150 mm.
Elsewhere the maximum spacing should be
300 mm.

A—A
Key:
(1) Batten slant nailed to joist or rafter
(2) Batten

(3) Sheathing nailed to batten

Pucynok 10.1- IIpukiaan KpinyieHHs aHeJiei, 110 He 00NMPATHCS Ha 0aJKH 200 KPOKBH

Figure 10.1 - Example of connection of panels not supported by a joist or a rafter 10.8.2 Wall

diaphragms
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10.8.2 Crinosi giagparmu

(1) Copouienuit MeTos1 po3paxyHKy, HaBeIEHUI
y 9.2.4.2 19.2.4.3 npuryckae, o NpUKpiruIeHHS
naHeli IMOBMHHO MaTH MaKCUMAJIBHUI KpOK
150 mm BHoBx Tpaneit s uBsxiB i 200 MM —
st mypyniB.  Ha  BHyrpimHiX — criiikax
MaKCUMaJIbHUI KPOK HE MOBHHEH
MEePEBUIIYBAaTH OUTBII HDK BIBIUI KPOK BIOBXK
rpaneii a6o 300 MM, B 3JIKHOCTI KM MEHIIIC.
JluB. Pucynok 10.2.

(1)

[Toznauenns: (1) makcumanbHu Kpok 300 MM

JUTSI IPOMDKHUX CTIHOK
(2) rpanp maneni
(3) MakcuMaNbHUHN KPOK IBSIXIB

10.8.2 Wall diaphragms

(1) The simplified methods of analysis given in
9.2.4.2 and 9.2.4.3 assume that panel fixings have a
maximum fastener spacing along the edges of 150
mm for nails, and 200 mm for screws. On internal
studs the maximum spacing should be no more than
twice the spacing along the edge or 300 mm,
whichever is the lesser. See Figure 10.2.

ollo
.03
I loflo
(3)
Y. _loilo

Key:

(1) Maximum nail spacing 300 mm to intermediate
studs

(2) Panel edge

(3) Maximum nail spacing 150 mm

Pucynok 10.2 - IIpukpinjieHHs naHeJsi

10.9 Special rules for trusses with punched

150 mm
Figure 10.2 - Panel fixings
10.9 Oxpemi npaBmma aas  depm i3
KPilJIeHHSM CTAJIeBUMU

nep¢opoBaHNMH MJIACTUHAMH

10.9.1 BuroroBJ/ieHHs

[NPUMITKA: Bumorum mo BUTOTOBIEHHS (epm
Hamani y EN 14250.

10.9.2 3Beaennsn

(1) @epmu HeoOXiTHO  TeEpeBIPATH  Ha
NPSIMOJIIHIAHICTE 1 BEPTUKAIBHO BHBIPATH 10

metal plate fasteners

10.9.1 Fabrication
Note: Requirements for the fabrication of trusses are
given in EN 14250.

10.9.2 Erection

(1) Trusses should be checked for straightness and
vertical alignment prior to fixing the permanent
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PO3KpITUICHHS MMOCTIHHUMH B’ S35IMHU.

(2) Ipu BuroToBieHHi (epM eIeMEeHTH He
MOBHHHI /1€()OPMYBATUCh OUIbIIIE TPAHUIHHUX
3Ha4yeHb, HaBegeHuX y EN 14250. Oxnaxk, skimio
€JIEMEHTH, IO 3a3HAIM BUKPUBJICHHS Yy MEPiOA
BUTOTOBJICHHS JI0 3BEICHHS, MOXYTb OYyTH
BUPIBHAHUMU 0O€3 MOIIKOPKEHHS JEPEBUHU 200
3'€ZIHaHb Ta EKCIUTyaTyBaTUCh MPSIMUMH, Gepma
MOKE€ BBaXXKaTHCh TaKOIO, IO BIAIIOBIZAEC
BHMOTAaM €KCILTyaTalii.

(3) MakcumanbHuil BUTHH Abow Y OYIb-SIKOMY
eleMeHTl (epMu TICHs 3BEICHHS TOBUHEH
obmexxyBatuch. [Ipu 3a0e3nedenHi HEOOXITHUX
3aX0/iB O€3IMeKH JJIg 3aBEPIICHOT MOKPIBIIL, 110
00OMEXYIOTh 3pOCTaHHS BUTHHY, ciin
MpU3Ha4YaTu MaKCHMaJIbHO JOMYCTUMY
BEITUYHHY BUTHHY @bow,perm-

[MPUMITKA: PekomenmoBaHUlN miania3o0H  8bow,perm
cranoButh 10... 50 mm. HamioHaibHu# BHOIp MOXKe
HaJaBaTHCh y HAI[IOHAJIBHOMY J0IATKY.

(4) MakcuMasbHe BIIXUJICHHS Adev PEpMU MiCIs
3BEICHHS BIJ] BHBIPEHOI BEpPTUKaJl MOBHHHO
oOMexyBaTuch. MakcUMalbHO  JOIYCTHME
BiIXWICHHS (epMH Bil BUBIPEHOT BEpTHUKAITI
CJI1JT IPU3HAYATHU K Adev,perm.

[NPUMITKA: PexomeHIOBaHWMIA Miamia3oH 8dev,perm
cranoBuTh 10...50 mMm. HarionansHuii BUOIp MOXe
HAJIaBaTHCh y HAIIIOHAILHOMY JIOJIATKY.

bracing.

(2) When trusses are fabricated, the members
should be free from distortion within the limits
given in EN 14250. However, if members which
have distorted during the period between
fabrication and erection can be straightened without
damage to the timber or the joints and maintained
straight, the truss may be considered satisfactory
for use.

(3) The maximum anow In any truss member after
erection should be limited. Provided that it is
adequately secured in the completed roof to prevent
the bow from increasing, the permitted value of the
maximum bow should be taken as apow,perm

Note: The recommended range of apowperm is 10 to
50 mm. The National choice may be given in the
National annex

(4) The maximum deviation agev Of a truss from
true vertical alignment after erection should be
limited. The permitted value of the maximum
deviation from true vertical alignment should be
taken as of agew,perm.

Note: The recommended range of adew,perm IS 10 to 50
mm. The National choice may be given in the National
annex.
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Hopatok A (ImpopmarmBumil) Mopeni pyliHyBaHHA npu 3cyBi mo JiHii a0o 30Hi
PO3TallyBaHHA 3’ €IHYBAJIbHUX €JIeMEHTIB HATeJIbHOI0 THILY «CTAJIb-1ePeBOo)

(1) s 3'eqHaHb «CTalb-ACPEBO», SKI BKIFOYAIOTH 0araTo €JIEMEHTIB KPIMUICHHS HArejabHOTo
TUIy, Ha SK1 Jli€ CKJIaJ0Ba YCHJIb TapalieibHa BOJIOKHY ONU3bKO J0 KiHIISI €JeMEHTa HOPMaTHBHA
HeCyda 3JaTHICTh NPOTH pyHHYBAaHHS BAOBXK IEPHUMETPY 30HH PO3TAIIyBAHHS EJIEMEHTIB
KpIIUICHHSI, SIK TMOKa3aHO Ha pHUCYHKY A.l (pyiHyBaHHS 1o JiHii OJIOKy) Ta pHCYHKY A.2
(pyliHyBaHHSI BChOTO OJIOKY), IOBUHHA BU3HAYATHUCh 34 BUPA3OM:

1,5 Anett frok
Fos,rk = max (A.1)
017 Anet,v fv,k
ae:
Anett = Lnett T (A.2)
Lrety t1 mojeni pyinyBanus (€, f, j/l, k, m)
Anety = (A.3)
L
%t"' (Anett + 2 ter) BCI iHIITI MOJIeTTi pyHHYBaHHS
i
Lnety = zlv,i (A-4)
Lnett = zlt,i (A.5)
- JUISl TOHKHX CTaJICBUX IJIACTHH (TIPH MOJETISIX pyHHYBAaHHS, HABEACHHUX Y TyXKKaxX)
0,41 (a)
tef = (A.6)

(b)

- (d)(h)
et :< (A?)

(©)(9)

ne:

Fbsrk HOpMaTHMBHA HECyda 3JaTHICTh Ha 3CyB OJIOKY MO JiHIT 60 mepumerpy;
Anett - TUIOIIA MEPEPi3y HETTO MEPIICHINKYISIPHA BOJIOKHY;

Anety - TUIOIIA HETTO Ha 3CYB y MapaJieIbHOMY BOJIOKHY HAIpsIMi;

Lnett - IIMpHMHA HETTO MEpepizy NepreHUKYIIIpHA BOJIOKHY;

Lnetyv - 3arajibHa JOB’KMHA HETTO 30HU PYWHYBaHHS BiJ] 3CYBY;

lvilt1 - moxasaHi Ha pucyHky A.1

ter - (pakTHyHA rIMOMHA Y 3aJIeKHOCTI Bl MOJIETI pyHHYBaHHS KPIIJIEHHS , IUB PUCYHOK 8.3;
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t1 - TOBILMHA JICPEB'THOTO eJIeMeHTa a0 TIIMOMHa MPOHUKHEHHS €JIeMEHTa KPIIJIeHHS,

Myrk - HOpMATHBHE 3HAUYE€HHS MOMEHTY Ha I'PAHUIll TEKYUOCTI €JIEMEHTA KPIILIEHHS,
Y,

d - IiaMeTp eJIeMEeHTa KPIlICHHS;

ftok - HOpMaTHBHUII OIIip AEPEB'STHOTO EIIEMEHTA PO3TATaHHIO;
fuk - HOpMaTHBHHUII OIip AEPEB'THOTO €JIEMEHTA Ha 3CYB;

fek - HOpPMaTHBHHUH OITIp 3aaHKEPEHHS JIEPEB'STHOTO EIIEMEHTA.

[MPUMITKA: Moneni pylinyBaHHSI, 110 BupaxaroThes (A.3), (A.6), (A.7), mokazaHi Ha pUCYHKY 8.3.

/v_1 /v 2 /v 3 Iv.d 1
- a> A ar
*—@
' A, B
y u
2 »* a E .
4,
Y 12
peillre—il
/v‘S ‘/v 6 | /v_7 /v.8
-> a“r a“r -r
[To3nauyenHus: 1 — HampsM BOJIOKOH
2 — JiHis pyHHYBaHHS
Pucynok A.1 Ilpuxaan pyiiHyBaHHs 0JIOKY MO JIiHII
h \

Pucynoxk A.2 Ilpuxaapn pyiiHyBaHHsI 0JIOKY 110 00’ €My
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Anex A (Informative): Block shear and plug shear failure at multiple dowel-type steel-to-

timber connections

(1) For steel-to-timber connections comprising multiple dowel-type fasteners subjected to a force

component parallel to grain near the end of the timber member, the characteristic load-carrying

capacity of fracture along the perimeter of the fastener area, as shown in Figure A.1 (block shear

failure) and Figure A.2 (plug shear failure), should be taken as:

1,5 Arett frox

Fosrk = max
0,7 Anet,v fv,k

with

Anett = Lnett t1

I—net,v tl
Anet,v =
Lnet \
: ( Anett + 2 tef)
2
and

Lnety = Zlv'i
Lnett = th,i

Failure modes (e,f, j/I, k, m)

all other failure modes

- for thin steel plates (for failure modes given in brackets)

0,41
ter =
M y,Rk

1,4
f,d

()

(b)

for thick steel plates (for failure modes given in brackets)

tef :<

(d)(h)

(©)(9)

(A1)

(A3)

(A.4)

(A.5)

(A.6)

(A7)
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where

Fbs,rk IS the characteristic block shear or plug shear capacity;

Anett 1S the net cross-sectional area perpendicular to the grain;

Arety IS the net shear area in the parallel to grain direction;

Lnett IS the net width of the cross-section perpendicular to the grain;
Lnetv Is the total net length of the shear fracture area;

Ivi, It are defined in figure A. 1;

ter IS the effective depth depending of the failure mode of the fastener, see Figure 8.3;
t1 is the timber member thickness or penetration depth of the fastener;
Myrk IS the characteristic yield moment of the fastener;

d is the fastener diameter;

ftok IS the characteristic tensile strength of the timber member;

fuk IS the characteristic shear strength of the timber member;

fax is the characteristic embedding strength of the timber member.

NOTE: The failure modes associated with expressions (A.3), (A.6) and (A.7) are shown in Figure

8.3.

/ / /
v1 v2 /./3 va 1

- > A A A

e e e

/v,S /v 6 /vJ /v.8

- - - -

Key:
1 Grain direction
2 Fracture line

Figure A.1 - Example of block shear failure
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Figure A.2 - Example of plug shear failure
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Honarok B (IndpopmarnBHmii) banku 3 MexaHIYHUM CHIOJTYYEeHHAM

B.1 Chnpoumenunii po3paxyHok

B.1.1 Ilomnepeunuii nepepi3

(1) Y upomy g0o1aTKy po3TIIsIar0ThCS TIOMEPEeYHi Iiepepi3u, MoKa3aHi Ha pUCYHKY B.1.
B.1.2 TlpunyumeHHs

(1) Meton po3paxyHKy 06a3yeThcsi Ha TEOPIi JIHIHHOT MPYKHOCTI Ta HACTYIHUX MPUITYIICHHSX:

- mapHipHO o0mepti Oanku MaroTh mporid |. [yis Hepo3pizHHX Oalok MOKe 3aCTOCOBYBATHCH
BenmurHa 0,8 | BIAMOBIAHOTO MPOJILOTY, a ISl KOHCOJBHUX OAlOK — IMOJBOEHA JOBXKHHA
BHJIBOTY KOHCOTI |.

- CKJIaJIOBl 4acTUHU (AepeB'sHUX a00 HAa OCHOBI JEPEBUHU IMaHENel) BUTOTOBJIEHI HAa IMOBHY
JIOBXHUHY 200 31 CKJICEHUMU 3'€THAHHSAMH CTHKIB

CKJIQZIOB1 YaCTHHHU 3’ €THYIOTHCS MK COOOI0 MEXaHIYHUMHU €JIEMEHTaMH 3 MOJIyJieM KoB3aHHS K

KpOK €JIEMEHTIB KpIIUICHHS S a00 MOCTIHUMN, ab0 3MIHIOETHCS PIBHOMIPHO, BIAMOBITHO [0
BEJIMYUH CHJI 3CYBY, MK 3HAUEHHSAMH Smin | Smax TTPH Smax < 4Smin

HABaHTAXCHHS Ji€ y HAMpsAMKY oci Z Ta BUKIMKae MOMEHT M = M(X), 10 3MIHIOEThCS
CHHYCOIIaIbHO ab0 3a mapaboJioto, Ta 3ycusuist 3cyBy V = V(X)/
B.1.3 Kpoku

(1) Sxmo mnomuii CKIaNarThCA 3 JBOX YaCTHH, 3 €JHAHUX 31 CTIHKOIO, a0 SKIIO CTIHKa
CKJIQZIAETHCS 3 IBOX YACTHH (K y OaiKax KOpoOJaToro mnepepizy), Kpok Si BU3HAYAETHCSI CyMapHOIO
KUTBKICTIO €JIEMEHTIB KPITUICHHS Ha OJIMHHUINIO JOBXKHUHH JIBOX 3’ €THYBAHUX MaHESX.

B.1.4 IlporuHu, cnpu4YMHeHi 3rUHAJIbLHUMHA MOMEHTAMH

(1) TIporuHu BHW3HAUYAIOTHCS Yepe3 3acTOCyBaHHS (akTuuHOi )opcTtkocti Ha 3run (Elef), sxa
BHU3HAYAETHCS 3rigHO 3 B.2.
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[MTosnauenns: (1) — kpok: S1 MO/1yJIb KOB3aHHS: HaBaHTaXeHHA: F1
(2) - xpoxk: S3 MOj1yJb KoB3aHH: K3 HaBaHTaXeHHs: F3

Pucynok B.1 Ilonepeunmii nmepepis (371iBa) i po3mogiJ 3ruHAILHUX HaNpy:KeHb (cnpasa). Bei
PO3MIPHOCTI 104aTHI 32 BUHATKOM 32, J10JAATHIi HANIPAM SIKOI TOKA3aHO.
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B.2 ®akTnyHa 3rUHAJIBHA )KOPCTKICTH

(1) dakTruHa 3rUHATBHA )KOPCTKICTh MOBUHHA BU3HAYATUCH 3@ BUPA30M:

3
(EDes= > (Eili+yiEi4a?) (B.1)
i=1
IIpH CepeAHbOMY 3HaueHHI1 £ i pu:
Ai = bi hi (B.2)
bh?
li= — B.3
P (B.3)
y2=1 (B.4)
yi = [1+22 Ei Aisi | (Ki D] msi=1Ttai=3 (B.5)
E h, ) —75Es A (h
a, = nEA (h + 23) 73EsA (h, +hg) (B.6)
2> viEA
i=1
Jie 3HAUE€HHS CUMBOJIIB BU3HAUEHO Ha pUCYHKY B.1
Ki = Kser,i - JUTs BU3HAYEHHS TPAHUYHOTO CTaHy 3a MPUJIATHICTIO JIJIsl eKCTUTyaTaIllii;
Ki = Ku,i - 17151 BU3HAYEHHSI TPAHUYHOTO CTaHy 32 MIIHICTIO 1 CTIMKICTIO.

Jlnst TaBpoBux 6anok hs =0

B.2 HopmauabHi HanpysKeHHsI

(1) HopmanbHi Hanpy>keHHS TOBUHHI BU3HAYATUCh 32 BUPA3aMHU:
_ ziEaM
o= —4——1—

( El )ef

Omi = m (B 8)

(El)q

(B.7)

B.3 MaxkcumaibHi HANIPYKeHHS 3CYBY

(1) oTnyHi Hampy>XeHHS OCATAIOTh MAaKCUMaJIbHUX 3HAUYEHb MPH PIBHOCTI HYJIIO HOPMAIbHHUX
HanpyXeHb. MakCHMasbHI HANpPYKEHHs 3CYBY B €JIEMEHTaxX CTIHKM (4acTuHa 2 pucyHkKa B.1)
MOBHHHI BU3HAYATHUCH 32 (POPMYJIOH0:

2
T2 max = 73EsAsa; +0,5E,b) 0y V (B.9)
bZ(EI )ef

B.4 HaBaHTa:XKeHHSI HA eJIEeMEHT KpilJIeHHSI

(1) HaBaHTa)keHHs Ha €IEMEHT KPIMJICHHs] TOBUHHO BU3HAYATUCH 32 (DOPMYIIOIO:

.E.Aa.s.

Fi: ViEi i\ (B]_O)
(EI )ef

Ie:

i= 113, BiamoBimHO;

Si = Si(X) — KpOK eJleMeHTIB KpiruieHHs BiamosinHo g0 B.1.3(1).
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Annex B (Informative): Mechanically jointed beams

B.1 Simplified analysis

B.1.1 Cross-sections
(1) The cross-sections shown in Figure B.1 are considered in this annex.

B.1.2 Assumptions

(1) The design method is based on the theory of linear elasticity and the following assumptions:

- the beams are simply supported with a span I. For continuous beams the expressions may

be used with | equal to 0,8 of the relevant span and for cantilevered beams with | equal to twice the
cantilever length

- the individual parts (of wood, wood-based panels) are either full length or made with glued end
joints

- the individual parts are connected to each other by mechanical fasteners with a slip modulus K

- the spacing s between the fasteners is constant or varies uniformly according to the shear force
between Smin and Smax , With Smax < 4Smin

- the load is acting in the z-direction giving a moment M = M(X) varying sinusoidally or

parabolically and a shear force V= V(x).

B.1.3 Spacings
(1) Where a flange consists of two parts jointed to a web or where a web consists of two parts (as in
a box beam), the spacing s; is determined by the sum of the fasteners per unit length in the two

jointing planes.
B.1.4 Deflections resulting from bending moments

(1) Deflections are calculated by using an effective bending stiffness (El)er determined in

accordance with B.2.
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Key:
(1) spacing: s1  slip modulus: K load: F1
(2) spacing: s3  slip modulus: Ks load: F3

Figure B.1 - Cross-section (left) and distribution of bending stresses (right). All measurements
are positive except for a; which is taken as positive as shown.
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B.2 Effective bending stiffness

(1) The effective bending stiffness should be taken as:
3

(EDes= Y, (Eili+yiEidia?) (B.1)

i=1

using mean values of E and where:

Ai = bihi (B.2)
bh?
= 2 B.3
D (B.3)
y2=1 (B.4)
yi = [1+22 Ei Aisi | (Ki D] fori=landi=3 (B.5)
a, = 71E1A1(hl "‘hz)_?/sEaAs(hz +h3)
3
22% EiA
i=1
where the symbols are defined in Figure B.1,
Ki = Kser,i - for the serviceability limit state calculations;
Ki = Kuii - for the ultimate limit state calculations.

For T-sections hs = 0
B.3 Normal stresses
(1) The normal stresses should be taken as:

_ ziEaM

” (EI )ef (B7)
_ 0,5EhM
Oom,i — W (BS)

B.4 Maximum shear stress
(1) The maximum shear stresses occur where the normal stresses are zero. The maximum shear

stresses in the web member (part 2 in Figure B.1) should be taken as:

2
Tomax = 73EsAa; +0,5E,b, 1y v (B.9)
bZ(EI )ef

B.5 Fastener load

(1) The load on a fastener should be taken as:

Fi= ASTALLERY (B.10)

(EDy

where:
i =1 and 3, respectively;
si = si(X) is the spacing of the fasteners as defined in B.1.3 (1).
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HMonarok C (IndopmaruBuuii) 36ipHi KOJIOHH
C.1 3araabHi nojoxxeHHsA
C.1.1 Ilpunymenns

(1) 3acTocoByrOThCSl HACTYITHI TPUITYIICHHS:

- KOJIOHH IIAPHIPHO OONUPAIOTHCS TIPU IOBXKHHI |

- CKJIQ/IOBI YaCTHHU 3aCTOCOBYIOTHCS Ha BCIO IOBXUHY;

- HABaHTAXKEHHSIM € OChOBE 3YCWIUIS F¢, 10 i€ y TEOMETPUYHOMY IEHTPI TSHKIHHS (JIUB.TaKOX
C.2.3).

C.1.2 Hecyua 3paTHicTh

(1) Hecyua 3naTHicTh K0JIOH y Hampsimi ocl Y (auB. pucyHku C.1 1 C.3) noBuHHa BU3HAYaTUCH SIK
CyMa HECy4YHuX 3/1aTHOCTEN OKPEMUX €JIEMEHTIB.

(2) Anst 3a6e3meueHHs CTIMKOCT1 B HANMpsAMIi 0c¢i Z, HE0O0X1THO TIEPEBIPSITH YMOBY:

Oc0,d < kc fc,O,d (C.l)
Ie:
Oc0,d = h (C.2)
ot
Ie:
Awt - 3arajpHa TUIOIIA TIEPEpI3Y ;
ke - BU3HAYAETHCS BIAMOBIMHO 10 6.3.2 ane npu GaKTUUHIA THYYKOCTI Aef BU3HAYCHIHN 3T1IHO 3

poznutamu C2...C.4.
C.2 MexaHi4yHo 3'¢1HAHI KOJIOHH
C.2.1 ®PaxkTn4Ha rHYYKiCTH

(1) ®akTruHa THYYKICTh TOBUHHA BU3HAYATHUCH 32 (HOPMYIIOKO:

Jer = | % (C.3)
ef
npu

(E)y

mean

lef = (C.4)

ne (Eler 3rimuo 3 momatkoM A (Indopmartiiiamii).

C.2.2 HasaHTa’KeHHS HA €JIEMEHTH KPillJICHHSI

(1) HaBaHTakeHHs Ha €JEMEHTH KpIIUICHHS [OBMHHO BH3HAYaTHCh 3TiIHO 3 JoJatkoM B
(Inopmartiiinuit).

Ac:
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-
Fc,d

120k,

npu Aef < 30

F A
Vg=< —od7e 30 < lef < 60 C.5
0= 3600k, IPH ST = et €3)

F
o pu 60 < Aet
60K,

C.2.3 CkJiaaHe HABAHTAXKCHHS

(1) Sk11o okpiM 0OCHLOBOIO HaBaHTAXEHHS /IIFOTh HE3HAUYH1 MOMEHTH (HAIIPUKJIAJ] BiJ] BIIACHO1 Baru),
3aCTOCOBYETHCS TOJI0kKEeHHs 6.3.2(3).

C.3 IIpocTopoBi K0/I0HH i3 BcTaBKAMH 200 HAKJIAAKAMH
C.3.1 Ilpunymenus

(1) Tlokazani Ha pucyHKy C.l KOJOHU PO3TJISAAIOTHCS K YTBOPEHI CTPUKHSAMHU, PO3KPIIUIEHUMHU Y
MpoCTOpi BCTaBKaMM ab0 HakiagkaMu. 3'€JHAHHS MOXYTh BUKOHYBaTHCh Ha LIBSIXaxX, K€ abo
0oJTax 3 BIAMOBITHUMU €JIEMEHTAMHU KPITIJICHHS.

(2) 3acTOCOBYIOTHCSI HACTYITHI IPUITYIICHHS:
- TIoTIepeyHui iepepiz PopMyeThCs ABOMA, TPhOMa a00 YOTUPMA OTHAKOBHUMH CTPHKHSIMU,
- TIOTIEPEYHUH TIepepi3 CHMETPUYHUMA BITHOCHO 000X OCeH;

- ICHYE€. IMOHAHMEHIIT TPU HE3AIMEMJICHUX TIPOJILOTH, HATPUKIIAI, CTPUXKHI 3’ € THYIOThCSA Ha KIHIAX 1
B TPbOX TOYKAX;

- BiZICTaHb y YMCTOTI MK CTPHIKHSIMHM HE OilbIlIa HDK MOTPiiHA TOBIIMHA Mepepi3y CTPHKHS h s
KOJIOH i3 BCTaBKaMU, i He OlIble HbK 6N 17151 KOJOH 3 HaKIaaKaMu;

- 3'¢/ITHAHHS, BCTABKH 1 HAKJIAJIKU PO3PaxoBYIOThCs 3rinHo 3 C.2.2;
- TOBKWHA BCTaBKU |2 3amoBosibHsIe€ yMOBY lo/a > 1,5;

- Y KOXKHIH TIJIOIIMHI 3CYBY € IOHAWMEHII YOTUPH IBSIXU a00 JBa OONTH 3 KpiieHHAM. J[1s1 eqHaHb
Ha [BAXaX € MIOHAWMEHII YOTHPH IBSXU Y PsJli HA KOKHOMY KiHIII B IO3/IOBKHBOMY HAIPsIMi
KOJIOHU;

- HAKJIJKH 33JI0BOJIbHSAIOTH YMOBY lo/a > 2;

- Ha KOJIOHH JIIFOTh 30CEePEIDKCHI HAaBAaHTaKCHHSI.

(3) dnst nBOoCTpUKHEBUX KOJOH Atot 1 ltot TIOBHHHI BUBHAYATHCH 32 BUPA3aAMU:

At = 2A (C.6)

b[(Zh +a)3 —aﬂ

12

ltot =

(C.7

(4) nst K0MOH 13 TPbOX CTPMXKHIB Atot 1 ltot TOBUHHI BU3HAUATHUCh 32 BUPA3aMU:

At = 3A (C.S)

b| (3h+2a)° ~(2h+a)" -’ |
12

(C.9)

ltot =
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Pucynok C.1 IIpocTopoBi Ko10HH

C.3.2 Hecyua 31aTHiCTh IPU 0CLOBOMY HABAHTAKEHHI

(1) Hecyua 3naTHICTh K0JIOH y HampsMi oci Y (auB. pucyHku C.3) NOBHMHHA BU3HAYaTUCh SIK CyMa
HECYYHX 31aTHOCTEH OKPEMHX €JICMEHTIB.

(2) Hecyua 3maTHICT KOJIOH y Hanpsami oci Z BuzHavaeTbes 3a C.1.2 mpu

Jer= |2 +nng (C.10)

ne:
A - THYYKICTh JUIS HUTBHUX KOJOH OJHAKOBOI MOBKUHH, IUIONI Tepepi3y (Att) i MOMEHTOM
inepii (lot), HaIpUKIIAL,

Aot ot (C.11)
A - THYYKICTb CTPMJKHIB, fIKa IMOBHHHA miacTaBistuck y Bupa3 (C.10) 3 MiHIManbHUM
3HaUYEHHM IoHaiMeH 30, HalpuKias,

I

1= \/12F1 (C.12)
n - KUIBKICTh CTPHIKHIB KOJIOHH;
n - KoeiIieHT, npuiiMaeTbes 3a Tadauuneto C.1
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Taoauus C.1 Koedinienr 7

BcraBku Haknaaaknu
Ha KIIEIO Ha Ha Ha KJIEIO Ha
BsAXaX ooxrax? OBAXax

[TocrtiiiHe/mOBrOTpHBaIIS 1 4 3,5 3 6
HaBaHTaKEHHS
Cepennbo  /kopoTko  TpuBaie | 1 3 2,5 2 4,5
HaBaHTaKEHHS
3 eJIeMEHTOM KpIIUICHHS

C.3.3 HapaHTaKeHHS HA eJIeMEHTH KpPillJIeHHsl, BCTABKH 200 HAKJIAAKH

(1) HaBaHnTa)XCHHS Ha €IEMEHTH KPIIUICHHS 1 BCTaBKU a00 HAKJIAJKH Ji€ SIK MOKAa3aHO HAa PUCYHKY
C.2 mpu V4, BU3HAYEHOMY BiIMOBIAHO 110 po3ainy C.2.2.
(2) 3ycwins 3cyBy y BCTaBKax abo Hakiajkax, AuB. pucyHok C.2, MOBUHHI BU3HAYaTHCh 3a
hopmyroro:

Vgl
Tg= 42 (C.13)

&

Ya Y9 V4 Yy

4 4 4 4
(‘(ll

s

Va
- §
F'

’g' '
0,5¢, 037, |04T,| 03T

~ <+ 44 + 4

a a,
! a1 a!

0,54,

|

|

1

=3

w

Pucynok C.2 Po3nogis nepepizyrodu cu/ HABAHTAKeHb HA HAKJIAJAKU 200 BCTABKH

C.4 PenriTkoBi KOJOHY i3 3'€THAHHAMHE HA KJICI0 200 BAXAX

C.4.1 Ilpunymenns

(1) Y upoMy po3aiii po3risgatoThCs peuriTkoBi KOJIoHU 3 «N»- a60 «V»-1o1i0HOI0 KOHbIrypalieto
PELLIITKY Ta 3 €THAaHHAM Ha Kieto abo 1Bsixax, 1uB. pucyHok C.3.

(2) IlpmiiHATI HACTYIHI NPHUITYILEHHS:

- KOHCTPYKIIisl CHMETpUYHA BITHOCHO oceil mepepi3y. PemriTka 3 ABOX CTOPIH MOXeE pO3MILI[yBaTUCh
y MIaXMaTHOMY NOPSAKY (ycTymamu) Ha goBxuHi l1/2, ne |1 — Bincranp Mk By3namu;

- iICHY€. IIOHaWMEHII TPH MPOJIbOTH;

- Y KOXHI{ TUIOMIMHI 3CYBY € IIIOHAMEHIII YOTHPH LIBSIXM HA KOKHIHM JllaroHasi y By3JIOBiH TOYII.
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- KOXXHHU KiHEellb PO3KPIIICHUH;
- THYYKICTh KO’KHOTO OKPEMOTO0 TI0SICY, Ha BiJicTaHi MK By3siamu |1 He Oubiia Hix 60;
- BUKJIFOYA€ETHCSI MOXKIIMBICTH MICIIEBOI BTPATH CTIHKOCTI MOSICY Ha JOBXHHI KOJIOHH l1;

- KUIBKICTB 1BSIXIB 110 BepTHKaii (st «N»-1oai0HOo1 penriTk) Oiibina Hix N SING, 1e N — KUIbKICTh
[BSIXIB y JIarOHAJTBHUX €IEMEHTaX, a - KyT HaxXWiIy JiaroHanei.

C.4.2 Hecyua 31aTHiCTBh

(1) Hecyua 3matHicTs KOJIOH y Hampsimi oci Y (auB. pucyHku C.2) MOBHHHA BU3HAYATHCh K CymMa
HECYYHX 31aTHOCTEH OKPEMHX TOSICIB.

(2) Hecyua 3naTHicTh K0JIOH y HanpsMi oci Z Bu3HavaeTbes 3a C.1.2 mpu

Atot \J1+

Aef = Max (C.14)
1,05 Ztot
ae:
Atot - THYYKICTb JIJIsl IUTbHUX KOJIOH OJHAKOBOI JIOBXKUHH, TUIONIi Tiepepi3y (Att) 1 MOMEHTOM

irepuii (ltot), HapUKIAL,

Aot = %‘ (C.15)

y7, - HaO0yBae€ 3Ha4YeHb, HaBeAeHNX HUXKYE Y (3)...(6).
(3) dmst kneernx «N»-ToqI0HIX PENIITOK:

ZA 2
u=a® Gj (C.16)
f

ne (muB. pucynok C.3):

e - eKCLIEHTPUCHUTET 3'€THAHHS;
As - TUIOIIIA TIEpepi3y MosACY;

It - MOMEHT 1HEpIIii MosCy;

I - MPOJIBOT;

h - BIZICTaHb MDK ITOSICAMH.
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b)

[Tosnauenns: (1) — KiTbKiCTh IBSXIB N; (2) - ximpKicTh IBAXIB N;
(3) - ximpKicTh 1BSAXIB > N SING, (4) - xinbKicTh IBAXIB N,

Pucynox C.3 PemiTkoBa koJioHa: (a) «V»- moaioHi poskocu, (D) «N»- moaioHi poskocu

(4) dns kneennx «N»- mogiOHUX PO3KOCIB:

uz O [IET (C.17)

Iy

(5) Hdns «V»- moaiOHUX pO3KOCIB HA IBSAXAX:

NE jean A
p=25—rm (C.18)
I“nK, sin 20
ae:
n - KUIBKICTh I[BSIXIB y JllarOHAJIbHOMY €JIEMEHTI. SIKIIO AiaroHallb CKJIaJaeThes 3 BOX abo

OibIIe YAaCTHH, CyMa LBSXIB (aJie He KUTbKICTh I[BAXIB Ha IUIOIIUHY 3CYBY);

Emean - CCPCAHE 3HAUCHH MOJYJIA HPY)KHOCTi;
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Ku - MOJYyJIb KOB3aHHS OJJHOT'O LIBAXA IMPU I[OCHFHGHHi T'paHUYHOI'O CTaHy.

(6) N»- moaiOHUX PO3KOCIB Ha LBSIXaX:

hE, ... A
f
1=50—"—— (C.19)
I“nK, sin 26
ne:
n - KUIBKICTh IBSIXIB y JIiarOHAJILHOMY €JIEMEHTI. SIKIo AiaroHanb CKIaJaeThes 3 ABOX a00
OLUTBIIIC YACTHH, CyMa IBSXIB (aJIe HE KUTBKICTh I[BSXIB Ha IUIOIIUHY 3CYBY);
Ku - MOJIyJIb KOB3aHHS OJIHOTO LIBSXA MPH JOCATHEHHI TPAaHUYHOTO CTaHYy.

C.4.5 3ycuaas 3cyBy
(1) 3acrocoByetnes C.2.2
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Annex C (Informative): Built-up columns

C.1 General

C.1.1 Assumptions

(1) The following assumptions apply:

- the columns are simply supported with a length I;

- the individual parts are full length;

- the load is an axial force Fc acting at the geometric centre of gravity, (see however C.2.3).

C.1.2 Load-carrying capacity

(1) For column deflection in the y-direction (see Figure C.1 and Figure C.3) the load-carrying
capacity should be taken as the sum of the load-carrying capacities of the individual members.

(2) For column deflection in the z-direction (see Figure C.1 and Figure C.3) it should be verified
that:

Oc,0,d < kc fc,O,d (C.l)
where:
F
Geod = 22 (C.2)
ot
where:

Awt, s the total cross-sectional area;
ke is determined in accordance with 6.3.2 but with an effective slenderness ratio lef determined in

accordance with sections C.2 - C.4.
C.2 Mechanically jointed columns

C.2.1 Effective slenderness ratio

(1) The effective slenderness ratio should be taken as:

der = | \/@ (C.3)
ef

with

(E)y

mean

lef = (C.4)

where (El)er is determined in accordance with Annex B (informative).
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C.2.2 Load on fasteners
(1) The load on a fastener should be determined in accordance with Annex B (informative), where

npu Aef < 30

Vg=< — mipr 30 < Jer < 60 (C.5)

' mipu 60 < Jef

C.2.3 Combined loads
(1) In cases where small moments (e.g. from self weight) are acting in adition to axial load,
6.3.2(3)applies.

C.3 Spaced columns with packs or gussets

C.3 1 Assumptions

(1) Columns as shown in Figure C.1 are considered, i.e. columns comprising shafts spaced by packs
or gussets. The joints may be either nailed or glued or bolted with suitable connectors.

(2) The following assumptions apply:

- the cross-section is composed of two, three or four identical shafts;

- the cross-sections are symmetrical about both axes;

- the number of unrestrained bays is at least three, i.e. the shafts are at least connected at the ends
and at the third points;

- the free distance a between the shafts is not greater than three times the shaft thickness h for
columns with packs and not greater than 6 times the shaft thickness for columns with gussets;

- the joints, packs and gussets are designed in accordance with C.2.2;

- the pack length I satisfies the condition: I./a > 1,5;

- there are at least four nails or two bolts with connectors in each shear plane. For nailed joints there
are at least four nails in a row at each end in the longitudinal direction of the column;

- the gussets satisfies the condition: I./a > 2;

- the columns are subjected to concentric axial loads.

(3) For columns with two shafts Acwt and ltt should be calculated as

At = 2A (C.6)
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b[(2h+a)3—a3} ©
12 '

ltot =

(4) For columns with three shafts Acwt and It should be calculated as

Atot:3A (CS)
b[(3h+2a)3—(2h+a)3—a3}
liot = C.9
tot o (C.9)
% M 1 - o
a0 AL L dL.H. FRECSERY N
( K = p o — F]—_['—;“" —_— - - b i janed & o i/z
4
%2513 = B 18 = F e 8 S D N
ﬂ
A4
h a h|la||h h a h
> o —> ol < > > :»J 4'1
Y A y A y A y A
ettt - zeH - H -z - z<edH -84 ]-
| 1 {
A A A A A A

Figure C.1 - Spaced columns

C.3.2 Auxial load-carrying capacity
(1) For column deflection in the y-direction (see Figure C.3) the load-carrying capacity should be

taken as the sum of the load-carrying capacities of the individual members.

(2) For column deflection in the z-direction C.1.2 applies with
Jer= |2 +ngﬂf (C.10)

where:
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A is the slenderness ratio for a solid column with the same length, the same area (Atwt) and the same

second moment of area (lit), i.€.,

A(OI / I tot

(C.11)

J1 1s the slenderness ratio for the shafts and has to be set into expression (C.10) with a minimum

value of at least 30, i.e.
A= \/ﬁlﬁl

n is the number of shafts;
n isa factor given in Table C.1.

Table C.1 - The factor »

(C.12)

Packs Gussets
Glued |Nailed|Bolted® |Glued |Nailed
Permanent/long-term 1 4 3,5 3 6
loading
Medium/short-term loading |1 3 2,5 2 4,5
& with connectors

C.3.3 Load on fasteners, gussets or packs
(1) The load on the fasteners and the gussets or packs are as shown in Figure C.2 with Vgaccording

to section C.2.2.

(2) The shear forces on the gussets or packs, see Figure C.2, should be calculated from:

&
Vg Vg
b Pty
—’-"T
0,5/, T
0.5,

1

a,

| _—

- =

-

0,37, 04T, | 0,37,

#1«4
a1 a!

Figure C.2 - Shear force distribution and loads on gussets or packs
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C.4 Lattice columns with glued or nailed joints

C.4.1 Assumptions

(1) Lattice columns with N- or V-lattice configurations and with glued or nailed joints are
considered in this section, see Figure C.3.

(2) The following assumptions apply:

- the structure is symmetrical about the y- and z-axes of the cross-section. The lattice on the two
sides may be staggered by a length of 11/2, where I, is the distance between the nodes;

- there are at least three bays;

- in nailed structures there are at least four nails per shear plane in each diagonal at each nodal
point;

- each end is braced,

- the slenderness ratio of the individual flange corresponding to the node length I is not greater than
60;

- no local buckling occurs in the flanges corresponding to the column length Iy;

- the number of nails in the verticals (of an N-truss) is greater than n sin 9, where n is the number of

nails in the diagonals and & is the inclination of the diagonals.

C.4.2 Load-carrying capacity
(1) For column deflection in the y-direction (see Figure C.2), the load-carrying capacity should be
taken as the sum of the load-carrying capacities of the individual flanges.
(2) For column deflection in the z-direction C.1.2 applies with
Aot \[1+

Jef = Max (C.14)
1,05 Atot

where:
Jwot IS the slenderness ratio for a solid column with the same length, the same area and the same
second moment of area, i.e.

ot = %‘ (C.15)

w1 takes the values given in (3) to (6) below.
(3) For a glued V-truss:

ZA 2
=4 e| f[lﬂj (C.16)
f

where (see Figure C.3):
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e is the eccentricity of the joints;

As is the area of the flange;

I+ is the second moment of area of the flange;
I is the span;

h s the distance of the flanges.

Key:

(1) number of nails: n

(2) number of nails: n

(3) number of nails: > n sin 8

(4) number of nails: n

Figure C.3 - Lattice columns: (a) V-truss, (b) N-truss
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(4) For a glued N-truss:

2A 2
L= eI f(lnj (C.17)
f
(5) For a nailed V-truss:
_ 25 hEmeanAf (C 18)
a I°nK,, sin 260 '
where:

n is the number of nails in a diagonal. If a diagonal consists of two or more pieces, n is the sum
of the nails (not the number of nails per shear plane);

Emean IS the mean value of modulus of elasticity;

Ky is the slip modulus of one nail in the ultimate limit state.

(6) For a nailed N-truss

hEmean Af

_mean” f C.19
I°nK,, sin 260 (C-19)

=50

where:
n is the number of nails in a diagonal. If a diagonal consists of two or more pieces, n is the sum
of the nails (not the number of nails per shear plane);

Ky is the slip modulus of one nail for the ultimate limit states.

C.4.3 Shear forces
(1) C.2.2 applies.
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Jonatoxk D (IndopmaruBumii): Bidaiorpadis

EN 338 JlepeBuna i KOHCTpYKIii — Kimacu minHOCT1

EN 1194 Kneena nepeBuna — Kinacu MilfHOCTI 1 BU3HAYE€HHSI HOPMATUBHUX 3HAYEHb
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Annex D (Informative): Bibliography

EN 338  Structural timber - Strength classes
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JonaTtox HA
(noBigKOBMIA)

[epenik HarionansHuX ctanaaptiB Ykpainu (ACTY), inearnunux MC, mocunanus
Ha siki € B EN 1995-1-1:2004

[To3naueHHs Ta Ha3Ba eBponeicbkoro | CTyminb Ilo3HaueHHs Ta Ha3Ba JEPKABHOIO
CTaHIapTy BiJIIIOB1THOCTI crangapry Ykpainu (ACTY)

EN 300:1997 Oriented Strand Board IDT JCTY EN 300:2008 ITautu

(OSB) — Busnauennsi, kiacudikaiis i JIEPEBUHHOCTPYKKOBI 3 OPIEHTOBAHOIO

TEXHIYHI yMOBH crpyxkoio (OSB). Tepminu ta
BHU3HAYCHHS TIOHATH, KJIacH(iKaIlis Ta
texaiuHi ymoBu (EN 300:2006, IDT)

EN 312-4:1996 JlepeBHO-CTPYKKOBI IDT JACTY EN 312-4-2003 [Tnutu

Ut - Texuiuai ymoBu. Yactuna 4: nepeBocTpyxkoBi. Yactuna 4. Bumoru

Bumorwu 1o mimuT Hecydux 710 TUTAT, 3aCTOCOBYBAaHUX JIJIS

KOHCTPYKIIIH Y CYyXUX YMOBax TPUMATLHUX KOHCTPYKIIIH,
pO3paxoBaHUX Ha CyXl yMOBH
excruryaranii . Texaiuni ymosu (EN
313-4:1996, IDT)

EN 312-5:1997 IDT JCTY EN 312-5-2003 ITnutn

JlepeBHO-CTPY>KKOBI IUTUTH — nepeBHOCTpYkKoB1. Uactuna 5. Bumoru

Texniuni ymoBu.Yactuna 5 : Bumoru JI0 TUTHT, $IK1 3aCTOCOBYIOTh JIJISt

70 IUTAT ~ HEeCYYUX KOHCTPYKIIH y TPUMAITbHUX KOHCTPYKITIH,

BOJIOTUX YMOBaxX BUKOPHCTOBYBaHMX y BOJIOTHX YMOBaxX
ekcruyartaitii. Texaiuni ymou (EN
312-5:1997, IDT)

EN 312-6:1996 IDT JACTY EN 312-6-2003 I[Tnutu

JlepeBHO-CTPY>KKOBI IJTUTH - nepeBHOCTpYkKoB1. Uactuna 6. Bumoru

Texuiuni ymoBu. Yactuna 6 : JI0 B&XKOHABAHTAKECHUX TUIUT JJIS

BuMoru 10 it Hecyunx TPUMATILHUX KOHCTPYKIIIH,

KOHCTPYKI[IH BaXKKOTO PEKUMY BUKOPHCTOBYBaHHUX y CYXUX YMOBaxX

pOOOTH y CYXHX YMOBaxX ekcrutyaTarnii . TexHiuyHi yMOBH (EN
312-6:1996, IDT)

EN 312-7:1997 JlepeBHO-CTpYKKOBI1 IDT JACTY EN 312-7-2003 ITnutu

Uty - TexHiyai ymoBu. YactuHa 7 nepeBHOCTPYXKOBi. UacTuHa 7. Bumoru

: Bumoru 10 mimT Hecydux JI0 BaKKOHABAaHTAXCHUX IUTUT JJIs

KOHCTPYKI[Il BaXKKOTO PEKUMY TPUMAJIbHUX KOHCTPYKIIIH,

poOOTH y BOJIOTUX YMOBax BUKOPHCTOBYBaHHUX y BOJIOTUX YMOBax
ekcryaraitii. Texaiuni ymosu (EN 312-
7:1997, IDT)

EN 335-1:1992 JloBropiuHicTh IDT JCTY EN 335-1-2003 CriiikicTb

JIEpeB’STHUX BUPOOIB Ta BUPOOIB Ha JIEPEBUHHU Ta BUPOOIB 3 JCPECBUHHU.

OCHOBI JiepeBUHU — Bu3zHaueHHs BusnauanHs knaciB HeOe3meku

KJIaciB 3a HeOe3MeK010 610I0TYHOTO Oionoriunoro ypaxenss. Yactuna 1.

ypaxkenHs. Yactuna 1 : 3aranpHi 3araneHi monoxenns (EN 335-1:1992,

MOJIO)KEHHS IDT)

EN 335-2:1992 JloBropiuHicTh IDT JICTY EN 335-2-2003 CriiikicTh

JiepeB’sHUX BUPOOIB Ta BUPOOIB Ha
OCHOBI JiepeBUHU — Bu3HaueHHs
KJIaciB 3a HeOE3MeKok0 O10I0TTYHOTO
ypaxxeHHs. YactuHa 2: 3acToCyBaHHS
JUIS LUTHHOT IepEBUHU

nepeBuHH. Bu3HavyaHHs Ki1aciB
HeOe3nekn 610JI0TTYHOTO YPaXKEHHS.
Yactuna 2. 3acTOCyBaHHS CYIUIBHOT
nepesunu (EN 335-2:1992, IDT)
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EN 335-3:1995 [loBroBiuHicTh IDT JCTY EN 335-3-2003 CriiikicTb

JepeB'sTHUX BUPOOIB Ta BUPOOIB HA JICPEBUHH Ta BUPOOIB 3 IEPEBHUHHU.

OCHOBI JIepeBUHU — Bu3HaueHHS BusnauanHs ki1aciB HeOe3MeKH

KJIaciB 3a HEOE3MeKoI0 O10I0TIYHOTO OlonorivHorO ypakenus. Yactuna 3.

ypaxenHns. Yactuna 3: 3acTocyBaHHs 3actocoByBanHs J10 aepeBHuX T (EN

JUTS TUTUT Ha OCHOBI JICPEBUHU 335-3:1995, IDT)

EN 350-2:1994 [loBroBiuHicTh IDT JCTY EN 350-2:2004 CrilikicTb

JepeB'sTHUX BUPOOIB Ta BUPOOIB HA JICpPEBUHH Ta BUPOOIB 3 JEPEBUHH.

OCHOBI nepeBuHH — [Ipupoana [TpupoaHa CTIMKICTD CYHUTBHOT

JOBTOBIYHICTh UTHHOI JICPEBUHHU. nepesunu. Yactuna 2. HactanoBu momo

Yactuna 2: JIoBIIHUK 3 IPUPOJHOL HNPUPOIHOT CTIHKOCTI Ta MPOCOYHOCTI

JOBTOBIYHOCTI 1 IPUIATHOCTI 0 OKpEMUX MOPIiJl IEPEBUHH, 110 MAIOTh

00poOKH MopiA 1€PEBUHHU, L0 snauenHst B €Bpomi (EN 350-2:1994,

3aCTOCOBYIOTECS y €BpOITi IDT)

EN 351-1:1995 [loBroBiuHicTh IDT JCTY EN 351-1:2004 CrilikicTb

JiepeB'sHUX BUPOOIB Ta BUPOOIB Ha JIEpEBUHHU Ta BUPOOIB 3 JEPEBUHHU.

OCHOBI JiepeBuHHU — LlinbHa nepeBuHa CynuibHa fepeBUHa, IpocoUYeHa

00pobinena antucentukamu. Yactuna 3aXMCHUMH 3acoboM. Yactuna 1.

1: knacudikarist IpOHUKaYO1 Knacudikanis npoHUKHOCTI Ta

3/1aTHOCT1 aHTHCENTUKIB 1 Ta YTPUMYBAJILHOCTI 3aXHCHOTO 3ac00y

JOBTOBIYHOCTI (EN 351-1:1995, IDT)

EN 383:1993 JlepeB’siHi KOHCTPYKITIl. IDT JCTY EN 383:2003 JlicomaTepianu

— Metoau BUnpoOyBaHb. KOHCTPYKI[1iH1. MeToau BUMpoOyBaHHS.

BusxaueHHs BeIMUYMH MIHOCTI HA Bu3HadyeHHs MIIHOCTI 3'€IHAHHS Ta

BUCMUKYBaHHS 1 OCHOBHU JJIsi OCHOBHHUX 3HA4€Hb JUI IITUPTOBUX

3’€IHaHb HATCJIBHOTO THITY kpimuapHuX eaementiB ( EN 383:1993,
IDT)

EN 385:2001 [lepeB’stHi KOHCTPYKITIT IDT JACTY pr EN 385-2001 3'eqnanus

13 3’€IHAHHIMH «B 3aMOK». Bumoru JIEPEB'THUX KOHCTPYKIIIH IIHIIOBI.

JI0 TEXHIYHUX XapPAKTEPUCTHK 1 DyHKIIOHATBHI Ta MIHIMAJIBHI

MIHIMaJIbHI BUMOTH JI0 BUTOTOBJICHHS BupoOHuyi Bumoru (pr EN
385:2001,IDT)

EN 387:2001 Kneena 6araromapoBa IDT JACTY pr EN 387:2001 Jlicomarepianu

nepeBuHa — TeXHOJIOTIYHI BUMOTH JI0 KJIe€H1 ImapyBarti .BiagkpuTi mmumnosi

KpYIHOIITHPHhOBHX 3’ €HaHb. Bumoru 3'eqnanHs. OyHKIIKHHI Ta MiHIMAIBHI

JI0 TEXHIYHUX XapPAKTEPUCTHK 1 BHUPOOHNY1 BUMOTH

MiHIMaJIbHI BAMOTH JI0 BUTOTOBJICHHS (pr EN 387:2001, IDT) (3aMiHro€ThCs Ha
JCTY EN 387:2009 3 2012.01.01)

EN 460:1994 JIoBroBiuHiCTh IDT JACTY EN 460-2003 CriiikicTb

JiepeB’STHUX KOHCTPYKILiK 1 BUpOOiB JIEPEBUHHU Ta BUPOOIB 3 JCPECBUHM.

Ha OCHOBI aepeBuHH — [IpupoHa [Tpupoana CTIMKICTh CYIITBHOL

JOBTOBIYHICTh LUTHHOI AEPEBUHU — nepeBuHH. HacTaHOBM 1I0/10 BUMOT

JIOBITHHK IT0 BUMOT'aM CTOCOBHO CTIHKOCT1 IEPEBUHU CTOCOBHO KJIAaCiB

JIOBIOBIYHOCTI JCPEBUHH, 3aJICHKHO neoesnexu (EN 460:1994, IDT)

BiJI KJIaciB 3a HEOE3MEKOI0 YpasKeHHs

EN 622-2:1997 [lepeBHO BOJIOKHUCTI IDT JCTY EN 622-2:2006 ITimutu

ity ([IBIT)— TexHiuHi yMOBH. JIepEeBUHHOBOJIOKHUCTI. TexHIYH1

Yactuna 2: Bumoru o tBepaux JBII ymoBU. HactuHa 2. Bumoru 10 TBepAauX
wiut (EN 622-2:2004, IDT)

EN 622-4:1997 JlepeBHO BOJIOKHUCTI IDT JCTY EN 622-4:2006 ITiutu

wita (JBII)— Texuiuni ymoBH.

JIEpeBUHHOBOJIOKHUCTI. TexHiuHi
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Yacrtuna 4: Bumoru 1o m’sikux JIBIT

moBH. Yactrua 4. Bumoru 10 M’ IKUX
y

wint (EN 622-4:1997, IDT)

EN 622-5:1997 [lepeBHO BOJIOKHUCTI IDT JCTY EN 622-5:2006 ITnuTu

Ty ([IBIT)— Texniuni ymoBH. JIepEBOBOJIOKHUCTI. TeXHIUHI yMOBH.

Yacrtuna 5: Bumoru o JIBII cyxoro Yactuna 5. Bumoru 0 niur,

BurortosieHHst (MDF) OoTpuUMaHuX cyxum crocooom (MDF)
(EN 622-5:1997, IDT)

EN 1990:2002 €Bpokog — OcHOBU IDT JACTY —H b B.1.2-13:2008 Cucrema

MIPOCKTYBaHHS KOHCTPYKITil HAIIMHOCTI Ta Oe31eKkn y OyMiBHUIITBI.
HacranoBa. OcHOBU IIPOEKTYBaHHS
xonctpykuii (EN 1990:2002, IDT)

EN 1991-1-1:2002 €Bpoxox 1: Jlii Ha IDT JCTY-H b EN 1991-1-1:2010 €Bpoxon

copyau — Yacruna 1-2: 3araneHi il 1. [ii na xoHcTpyKIii.YacTuHa 1-

— IlnToma Bara,BiacHa Bara i 1.3araneni aii. [Iutoma Bara,BinacHa

MIPUKJIAJICH] HABAaHTAKEHHS Bara,eKcIutyaTaliiiHi HABaHTa>KCHHSI JIJIs1
cropya (EN 1991-1-1:2002, IDT)

EN 1991-1-3 €Bpoxon 1: [lii Ha IDT JCTY-H B EN 1991-1-3:2010 €Bpoxon

cnopymu — Yactuna 1-3: 3aranbHi aii 1. [ii Ha xoHcTpykiii.YactuHa 1-3.

— CHIroBe HaBaHTaKEHHS 3aranpai 1. CHIrOBI HaBaHTaKEHHS
(EN 1991-1-3:2003, IDT)

EN 1991-1-4 €Bpoxon 1: Jlii Ha IDT JACTY-H b EN 1991-1-4:2010 €poxon

cnopymu — Yactuna 1-4: 3araneHi mii 1. [ii Ha xoHcTpykiii.Yactuna 1-4.

— BiTtpoBe HaBaHTaKEHHS 3aranbHi Aii. BiTpoB1 HaBaHTaXeHHS
(EN 1991-1-4:2005, IDT)

DF)EN 1991-1-7 €Bpokon 1: Jlii Ha IDT JCTY-H B EN 1991-1-7:2010 €poxon

cnopyau — Yactuna 1-7: 3aranpHi mii
— ABapiiiHi aii Bi yaapy Ta BUOYXy

1. Jii Ha xoHcTpykiii.Yactuna 1-7.

3aranpHi A1i. OcoOuBI IMHAMIYHI
srumiBe (EN 1991-1-7:2006, IDT)
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Eurocode 5: Design of timber structures - Part 1-1: General - Common rules and

rules for buildings

This corrigendum becomes effective on 7 June 2006 for incorporation in the three official language

versions of the EN.
English version

6.5.2 Beams with a notch at the support

Paragraph (2), modify A to read as follows:

x is the distance from the line of action of the support reaction to the corner of the notch, in

mm;

8.2.2 Timber-to-timber and panel-to-timber connections

Paragraph (2), second indent, modify to read as follows
- Square and grooved nails 25 %

8.3.1.1 General

Paragraph (4), modify to read as follows:

2,6
—{ 0.31,d for round nails (8.14)

YRC10,45F,d%0
for square and grooved nails

8.3.1.2 Nailed timber-to-timber connections

Paragraph (3), modify to read as follows:

(3) Nails in end grain should not be considered capable of transmitting lateral forces.
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JNCTY-H b EN 1995-1-1:2010

€BPOIIENICbKUIN CTAHJIAPT EN 1995-1-1:2004/AC

UYepsens 2006

ICS 91.010.30; 91.080.20

(YkpaiHcbkuil niepeksia aHTJIOMOBHOI BepCii)

€Bpoxkoa 5: IlpoekTyBaHHS AepeB’ssTHUX KOHCTPYKIiH — Yactuna 1-1: 3aranbHi
B1JIOMOCTI — 3arajibHi MpaBuiIa 1 mpaBujia s CIopyl.

Jlana nmompaska BcTynae B cuity 3 7 yepBHs 2006 p.i BHOCUThCS y Tpu odiiiiiHi MoBHI Bepcii EN.

CEN
€BPOIIEMCHKNI KOMITET CTAHIAPTHU3ALIIL

AnMinicTpaTuBHHMIA eHTp: rue de Stassart, 36 B-1050 Brussels

2008 CEN Bci npaBa Ha BUKOpUCTaHHS B Oy/ib-sKiil popMi Ta Oyab-IKMM YHMHOM Y BCbOMY CBIT1
30epiratoThes s HaioHanbHUX wieHiB CEN
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Ile xopuryBanHsi BXOAUTH B 1it0 3 7 yepBHs 2006 p.

6.5.2 baakmu 3 nazoM B onopi
B napaepagi (2) zaminumu A i yvumamu max:
X — BIIICTaHb Bif JiHiT Aii peakuii omopu B KyTy Masza B MM.

8.2.2 3’ennaHHs IepeBUHH 10 JepeBHHHU Ta NMaHeJIi 10 iepeBUHI
Iapazcpag (2), Opyeuti abzay, 3minumu i yvumamu max:
- KBaJIpaTHi 1 pudQJieH1 uBsxXu 25 %

8.3.1.1 3aranbHi noJI0KeHHsI
Ilapacpag (4) sminumu i vumamu max:

Rk = JUISL KpYTJIMX 1BSXIB

0,3f,d>°
0,45f,d2°

JUTSI KBaJIpaTHUX 1 pUGIICHUX [BAXIB

8.3.1.2 IIBsix0BI 3’€1HAHHA [ePEBHHHU /10 1ePECBUHHU
Ilapacpagp (3) sminumu i vumamu max:

(3) Lpsixu B TOpIIeBOMY BOJIOKHI HE TIOBUHHI PO3TJIAATUCH SIK 3[IaTHI TIepeiaBaTi OOKOB1 CUITH.

(8.14)
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National annex for EN 1995-1-1

6.1.7(2) Shear

Drafting note: To be added to the list of clauses
1.2 Normative references

Delete paragraph (1) and replace with:

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

ISO standards:

ISO 2081 Metallic coatings. Electroplated coatings of zinc on iron or steel

ISO 2631-2:1989 Evaluation of human exposure to whole-body vibration. Part 2:
Continuous and shock-induced vibrations in buildings (1 to 80 Hz)

European Standards:

EN 300 Oriented Strand Board (OSB) — Definition, classification and
specifications
Adhesives, phenolic and aminoplastic for load-bearing timber
EN 301 _ e :
structures; Classification and performance requirements
EN 312 Paricleboards — Specifications
Durability of wood and wood-based products — definition of hazard

EN 3351 classes of biological attack — Part 1: General
EN 335-2 Durability of wood and wood-based products — definition of hazard
classes of biological attack — Part 2: Application to solid wood
Durability of wood and wood-based products — Definition of hazard
EN 335-3 classes of biological attack — Part 3: Application to wood-based
panels
Durability of wood and wood-based products — Natural durability of
EN 350-2 solid wood — Part 2: Guide to natural durability and treatability of
selected wood species of importance in Europe
Durability of wood and wood-based products — Preservative treated
EN 351-1 solid wood Part 1: Classification of preservative penetration and
retention
Timber structures — Test methods — Determination of embedding
EN 383 )
strength and foundation values for dowel type fasteners
EN 385 Finger jointed structural timber — Performance requirements and
minimum production requirements
Glued laminated timber — Large finger joints — Performance
EN 387 . ] . :
requirements and minimum production requirements
EN 409 Timber structures — Test methods. Determination of the yield

moment of dowel type fasteners — Nails
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EN 460 Durability of wood and wood-based products — Natural durability of solid
wood — Guide of the durability requirements for wood to be used in hazard classes

EN 594 Timber structures — Test methods — Racking strength and stiffness of timber
frame wall panels

EN 622-2  Fibreboards — Specifications. Part 2: Requirements for hardboards

EN 622-3  Fibreboards — Specifications. Part 3: Requirements for medium board

EN 622-4  Fibreboards — Specifications. Part 4. Requirements for softboards

EN 622-5  Fibreboards — Specifications. Part 5: Requirements for dry process boards

(MDF)
EN 636 Plywood — Specifications
EN 912 Timber fasteners — Specifications for connectors for timber

EN 1075 Timber structures — Test methods — Testing of joints made with
punched metal plate fasteners

EN 1380 Timber structures — Test methods — Load bearing nailed joints
EN 1381 Timber structures — Test methods — Load bearing stapled joints

EN 1382 Timber structures — Test methods — Withdrawal capacity of
timber fasteners

EN 1383 Timber structures — Test methods — Pull through testing of
timber fasteners

EN 1990:2002 Eurocode — Basis of structural design

EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-2:
General actions — Densities, self-weight and imposed loads

EN 1991-1-3 Eurocode 1: Actions on structures — Part 1-3: General
actions — Snow loads

EN 1991-1-4 Eurocode 1: Actions on structures — Part 1-4: General
actions —Wind loads

EN 1991-1-5 Eurocode 1: Actions on structures — Part 1-5: General
actions — Thermal actions

EN 1991-1-6 Eurocode 1: Actions on structures — Part 1-6: General
actions — Actions during execution

EN 1991-1-7 Eurocode 1: Actions on structures — Part 1-7:

General actions — Accidental actions due to impact and explosions

EN 10147  Specification for continuously hot-dip zinc coated structural steel

sheet and strip — Technical delivery conditions
EN 13271 Timber fasteners — Characteristic load-carrying capacities and slip

moduli for connector joints
EN 13986 Wood-based panels for use in construction — Characteristics,

evaluation of conformity and marking
EN 14080 Timber structures — Glued laminated timber — Requirements
EN 14081-1 Timber structures — Strength graded structural timber with

rectangular cross-section — Part 1, General requirements
EN 14250 Timber structures — Production requirements for fabricated

trusses using punched metal plate fasteners
EN 14279 Laminated veneer lumber (LVL) — Specifications, definitions,
classification and requirements
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EN 14358 Timber structures — Fasteners and wood-based products — Calculation of
characteristic 5-percentile value and acceptance criteria for a sample EN 14374 Timber
structures — Structural laminated veneer lumber — Requirements EN 14545 Timber
structures — Connectors — Requirements EN 14592 Timber structures — Fasteners —

Requirements

EN 26891 Timber structures — Joints made with mechanical fasteners — General
principles for the determination of strength and deformation characteristics

EN 28970 Timber structures — Testing of joints made with mechanical fasteners;
Requirements for wood density (ISO 8970:1989)

NOTE: As long as EN 14545 and EN 14592 are not available as European standards,
more information may be given in the National annex.

1.6 Symbols used in EN 1995-1-1

Add following symbols at relevant places:

Latin lower case letters

aice End distance of centre of gravity of the threaded part of screw in the member
az2cc Edge distance of centre of gravity of the threaded part of screw in the member

d Diameter; Outer thread diameter
dn  Head diameter of screws

di Inner thread diameter
f axk Characteristic pointside withdrawal strength for nails; Characteristic withdrawal

strength
ke Crack factor for shear resistance

Latin upper case letters

Aess  Effective area of the total contact surface between a punched metal plate

fastener and the timber; Effective contact area in compression perpendicular to the grain
Firk  Characteristic tensile resistance of connection

Greek lower case letters

Pa Associated density

2.1.3 Design working life and durability

Paragraph (1), modify to read as follows:
EN 1990:2002 clauses 2.3 and 2.4 apply.

2.2.2 Ultimate limit state

Paragraph (2), delete where Kser is the slip modulus, see 2.2.3(3)P
and replace with the following:
where Kser is the slip modulus, see 7.1(1).
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2.2.3 Serviceability limit states

Paragraph (5), modify expression (2.2) to read as follows:
U, =Ugpg T uﬁn,Q1 + Z ufin,Qi

3.2 Solid timber

Delete paragraph (1)P and replace with:
(2)P Timber members shall comply with EN 14081-1.
NOTE: Strength classes for timber are given in EN 338.

3.1.3 Strength modification factors for service classes and load-duration classes

Table 3.1, delete and replace with

Table 3.1 — Values of Kmod

Material Standard Servise Load-duration class
class |Permanent| Long | Medium | Short |Instanta-
action ter_m ter_m ter_m neous
action action action | action
Solid timber |EN 14081-1 1 0,60 0,70 0,80 0,90 1,10
2 0,60 0,70 0,80 0,90 1,10
3 0,50 0,55 0,65 0,70 0,90
Glued EN 14080 1 0,60 0,70 0,80 0,90 1,10
laminated 2 0,60 0,70 0,80 0,90 1,10
timber 3 0,50 0,55 0,65 0,70 0,90
LVL EN 14374, EN 14279 1 0,60 0,70 0,80 0,90 1,10
2 0,60 0,70 0,80 0,90 1,10
3 0,50 0,55 0,65 0,70 0,90
Plywood EN 636
Type EN 636-1 1 0,60 0,70 0,80 0,90 1,10
Type EN 636-2 2 0,60 0,70 0,80 0,90 1,10
Type EN 636-3 3 0,50 0,55 0,65 0,70 0,90
0SB EN 300
0SB/2 1 0,30 0,45 0,65 0,85 1,10
OSB/3, OSB/4 1 0,40 0,50 0,70 0,90 1,10
0OSB/3, OSB/4 2 0,30 0,40 0,55 0,70 0,90
Particle- EN 312
board Type P4, Type P5 1 0,30 0,45 0,65 0,85 1,10
Type P5 2 0,20 0,30 0,45 0,60 0,80
Type P6, Type P7 1 0,40 0,50 0,70 0,90 1,10
Type P7 2 0,30 0,40 0,55 0,70 0,90
Fibreboard, |EN 622-2
hard HB.LA, HB.HLA lor 2 |1 0,30 0,45 0,65 0,85 1,10
HB.HLH 1lor 2
2 0,20 0,30 0,45 0,60 0,80
Fibreboard, |EN 622-3
medium MBH.LA1 or 2 1 0,20 0,40 0,60 0,80 1,10
MBH.HLSI1 or 2 1 0,20 0,40 0,60 0,80 1,10
MBH.HLSI1 or 2 2 - - - 0,45 0,80
Fibreboard, EN 622-5
MDF MDF.LA, MDF.HLS 1 0,20 0,40 0,60 0,80 1,10
MDF.HLS 2 - - - 0,45 0,80
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3.1.4 Deformation modification factors for service classes
Table 3.2, delete and replace with

Table 3.2 — Values of kgef for timber and wood-based materials

Material Standard Service class
1 2 3

Solid timber EN 14081-1 0,60 0,80 | 2,00
Glued EN 14080 0,60 0,80 | 2,00
Laminated
timber
LVL EN 14374, EN 14279 0,60 0,80 | 2,00
Plywood EN 636

Type EN 636-1 0,80 -

Type EN 636-2 0,80 1,00 | —

Type EN 636-3 0,80 1,00 | 2,50
OSB EN 300

OSB/2 2,25 -

OSB/3, OSB/4 1,50 225 | -
Particleboard EN 312

Type P4 2,25 |-

Type P5 2,25 3,00

Type P6 1,50 |-

Type P7 1,50 2,25 | --
Fibreboard, EN 622-2
hard HB.LA 2,25 -

HB.HLA1, HB.HLA2 2,25 3,00 | -
Fibreboard, EN 622-3
medium MBH.LAL, MBH.LA2 [300 |-

MBH.HLS1,MBH.HLS2 | 3,00 4,00 | —
Fibreboard, EN 622-5
MDF MDF.LA 2,25 -

MDF.HLS 2,25 3,00 -

3.3 Glued laminated timber

Paragraph (4)P, modify to read as follows:

Large finger joints complying with the requirements of EN 387 shall not be used for
products to be installed in service class 3, where the directson of grain changes at the
joint.

3.4 Laminated veneer lumber (LVL)

Paragraph (6)P, modify to read as follows:

Large finger joints complying with the requirements of EN 387 shall not be used for

products to be installed in service class 3, where the direction of grain changes at the joint.
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6.1.5 Compression perpendicular to the grain
Delete paragraphs (1) to (7) and replace with

(2)P The following expression shall be satisfied:

Oog0d = kc,go fc,go,d (6.3)
with:

FC
Oco0d = Aiid (6.4)
where:

O.q041S the design compressive stress in the effective contact area perpendicular to

the grain;
Fe.o041S the design compressive load perpendicular to the grain;

Ais the effective contact area in compression perpendicular to the grain;
f 00,415 the design compressive strength perpendicular to the grain;

k. g0 1S @ factor taking into account the load configuration, the possibility of splitting and the

degree of compressive deformation.

The effective contact area perpendicular to the grain, Aef, should be determined taking
into account an effective contact length parallel to the grain, where the actual contact
length, |, at each side is increased by 30 mm, but not more than a, Zor /11/2, see Figure
6.2.

(2) The value of K¢ 9o should be taken as 1,0 unless the conditions in the following
paragraphs apply. In these cases the higher value of K¢ g0 specified may be taken, with a
limiting value of K¢ g0 = 1,75.

(3) For members on continuous supports, provided that 71 = 2h, see Figure 6.2a,
the value of K¢ go should be taken as:

- Ke90 = 1,25 for solid softwood timber
- Kco0 = 1,5 for glued laminated softwood timber

where h is the depth of the member and 7 is contact length.

(4) For members on discrete supports, provided that 71 = 2h, see Figure 6.2b, the value of
Ke.oo should be taken as:

- K90 = 1,5 for solid softwood timber
- Ke,00 = 1,75 for glued laminated softwood timber provided that /< 400 mm

where h is the depth of the member and | is contact length.
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(a) (b)
Figure 6.2 — Member on (a) continuous and (b) discrete supports

DRAFTING NOTE: Paragraphs (5) to (7), figures 6.3 and 6.4 and expressions (6.5) to
(6.10) are void.

6.1.7 Shear

Delete paragraphs (1)P and (2) and replace with

(1)P For shear with a stress component parallel to the grain, see Figure 6.5(a), as well as
for shear with both stress components perpendicular to the grain, see Figure 6.5(b), the

following expression shall be satisfied

7, < f,4 (6.13)

where:
T4 IS the design shear stress;
fva is the design shear strength for the actual condition.

NOTE: The shear strength for rolling shear is approximately equal to twice the tensile
strength perpendicular to grain.

(2) For the verification of shear resistance of members in bending, the influence of cracks
should be taken into account using an effective width of the member given as:

b, =k b (6.13a)

cr

NOTE: The recommended value for k¢ is given as

ker = 0,67 for solid timber
o = 0,67 for glued laminated timber
o« = 1,0 for other wood-based products in accordance with EN 13986 and EN 14374.

Information on the National choice may be found in the National annex.
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(a) (h)

Figure 6.5 — (a) Member with a shear stress component parallel to the grain (b)
Member with both stress components perpendicular to the grain (rolling shear)

(3) At supports, the contribution to the total shear force of a concentrated load F acting on
the top side of the beam and within a distance h or hes from the edge of the support may be
disregarded (see Figure 6.6). For beams with a notch at the support this reduction in the
shear force applies only when the notch is on the opposite side to the support.

Ful |

A

h

Figure 6.6 — Conditions at a support, for which the concentrated force F may
be disregarded in the calculation of the shear force

6.3.3 Beams subjected to either bending or combined bending and compression
Paragraph (6), modify to read as follows:

(6) In the case where a combination of moment My about the strong axis y and
compressive force N¢ exists, the stresses should satisfy the following expression:

2
Oma | 4 _Feod g (6.35)
Kk f kK f

crit “m,d c,z '¢,0,d
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where:

Om,d is the design bending stress;

Oc,0,d IS the design compressive stress parallel to grain;
fcod is the design compressive strength parallel to grain;
Kez is given by expression (6.26).

6.4.3 Double tapered, curved and pitched cambered beams
Paragraph (7), delete

For combined tension perpendicular to grain and shear the following expression shall be
satisfied:

and replace with the following:

For combined tension perpendicular to grain and shear the following expression should be
satisfied:

8.1.3 Multiple shear plane connections

Paragraph (2), modify to read as follows:

To be able to combine the resistance from individual shear planes in a multiple shear
plane connection, the governing failure mode of the fasteners in the respective shear
planes should be compatible with each other and should not consist of a combination of
failure modes (a), (b), (g) and (h) from Figure 8.2 or modes (c), (f) and (j/I) from Figure 8.3
with the other failure modes.

8.2.3 Steel-to-timber connections

Paragraph (3), expression (8.10), modify to read as follows:

(©)

f, td

4M F
Fomo=min{ f td] [24+—25 1] 2K (d) (8.10)
' ' f,  dt; 4

Fax
2,3/M, g f, 0+ 2K
4
(e)
8.3.1 Laterally loaded nails
8.3.1.1 General
Delete paragraph (2) and replace with:

(2) Timber should be pre-drilled when:
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- the characteristic density of the timber is greater than 500 kg/m?;

- the diameter d of the nail exceeds 6 mm.

8.3.2 Axially loaded nails

Paragraph (1)P, delete and replace with:

(1)P Nails used to resist permanent or long-term axial loading shall be threaded.
NOTE: The following definition of threaded nalils is given in EN 14592: Nail that has its

shank profiled or deformed over a part of its length of minimum 4,5 d (4,5 times the
nominal diameter) and that has a characteristic withdrawal parameter fax greater than or

equal to 6 N/mm°’ when measured on timber with a characteristic density of 350 kg/m3
when conditioned to constant mass at 20 °C and 65 % relative humidity.

Paragraph (10), delete and replace with:

(10) For slant nailing the distance to the loaded end should be at least 10d (see Figure
8.8(b)). There should be at least two slant nails in a connection.

8.5.1.1 General and bolted timber-to-timber connections
Table 8.4, third column, fifth row, delete

max[(1+ 6sin a)d;4d]
4d
max[(1+ 6sin a)d;4d]

and replace with:

(1+6sina)d
4d
(1+ 6/sin a|)d

8.4 Stapled connections
Paragraph (1), modify to read as follows:

The rules given in 8.3, except for 8.3.1.1(4) and (6) and 8.3.1.2(7), apply for round or
nearly round or rectangular staples with bevelled or symmetrical pointed legs.

8.7.2 Axially loaded screws
Delete paragraphs (1) to (7) and replace with

(1)P For the verification of resistance of axially loaded screws, the following failure modes
shall be taken into account:
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- the withdrawal failure of the threaded part of the screw;

- the tear-off failure of the screw head of screws used in combination with steel plates, the

tear-off resistance of the screw head should be greater than the tensile strength of the

Screw,

- the pull-through failure of the screw head;

- the tensile failure of the screw;

- the buckling failure of the screw when loaded in compression;

- failure along the circumference of a group of screws used in conjunction with steel plates
(block shear or plug shear);

(2) Minimum spacings and end and edge distances for axially loaded screws, see figure
8.11a, should be taken from Table 8.6, provided the timber thickness t = 12d.

Table 8.6 — Minimum spacings and end and edge distances for axially loaded
screws

Minimum screw
spacing in a plane
parallel to the
grain a;

Minimum screw
spacing
perpendicular to a
plane parallel to
the grain a;

Minimum end
distance of the
centre of gravity
of the threaded
part of the screw
in the member
aicc

Minimum edge
distance of the
centre of gravity
of the threaded
part of the screw
in the member
az.cc

7d

5d

10d

4d
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arcc|a2,c6

ace a2,c6

—» a1,.cc }q— J L —»82,CC -

Key: 1 Centre of gravity of the threaded part of the screw in the member

Figure 8.11.a — Spacings and end and edge distances

(3) The minimum point side penetration length of the threaded part should be 6d.
(4) For connections with screws in accordance with EN 14592 with
-6mms<d<12mm

-0,6 <d1/d<0,75

where
d is the outer thread diameter

d1 is the inner thread diameter
the characteristic withdrawal capacity should be taken as:

n,f .dl_k
F — ef ax,k ef "N 8.38
kR 1 2008 o +sin’ o (838)
where:
f.« =0,52d *°’5Ie}°'lpf'8 (8.39)
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(8.40)

x
o
I
3
S
~ ool

Faxark is the characteristic withdrawal capacity of the connection at an angle a to the grain,
in N;

fak is the characteristic withdrawal strength perpendicular to the grain, in N/mmz;

Net is the effective number of screws, see 8.7.2(8);

! ef is the penetration length of the threaded part, in mm;
3
P« is the characteristic density, in kg/m ;

a is the angle between the screw axis and the grain direction, with a = 30°.

NOTE: Failure modes in the steel or in the timber around the screw are brittle, i.e. with
small ultimate deformation and therefore have a limited possibility for stress redistribution.

(5) Where the requirements with respect to the outer and inner thread diameter given in (4)
are not satisfied, the characteristic withdrawal capacity, Fax«rk , Should be taken as:

0,8
nef fax,kdlef & (8408)
1,2cos’ a+sin‘a | p,

ax,a,Rk =

where
fak  is the characteristic withdrawal parameter perpendicular to the grain determined in
accordance with EN 14592 for the associated density pa;

Pa is the associated density for faxg, in kg/m3
and the other symbols are explained in (4).

(6) The characteristic pull-through resistance of connections with axially loaded screws
should be taken as:

08
Fax,a,Rk =Ny fhead,kdﬁ [&J (8-4Ob)

a

where:
Faxork 1S the characteristic pull-through capacity of the connection at an angle a to the
grain in N, with
a =307
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fheadk is the characteristic pull-through parameter of the screw determined in accordance
with EN 14592 for the associated density pa;
dh is the diameter of the screw head in mm and the other symbols are explained in (4).

(7) The characteristic tensile resistance of the connection (head tear-off or tensile capacity
of shank), Firk, should be taken as:

l:'[,Rk =Ny ftens,k (84OC)

where

fiensk is the characteristic tensile capacity of the screw determined in accordance with
EN 14592,

Nef  is the effective number of screws, see 8.7.2(8).

(8) For a connection with a group of screws loaded by a force component parallel to the
shank, the effective number of screws is given by:

nef = N9 (8.41)

where:
Nes IS the effective number of screws;
n is the number of screws acting together in a connection.

8.8.5.2 Plate capacity

Paragraph (2), modify expression (8.58) to read as follows:

f
ok :{ Lo for Fxea>0 (8.58)

For Fxga<O0

8.10 Toothed-plate connectors
Paragraph (2), modify expression (8.72) to read as follows:

V,Rk —

1,5
{18k1k2k3d° for tyhes C1 to C9 (8.72)

25k k,k,d>®
for tyhes C10 to C11.

Paragraph (4), delete

he is the tooth penetration depth, in mm.

and replace with the following:
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he is the tooth penetration depth

9.2.4.2 Simplified analysis of wall diaphragms — Method A

Paragraph (3), delete

where Fiyrd IS the design racking load-carrying capacity of the wall panel in accordance

with 9.2.4.2(3) and 9.2.4.2(5)

and replace with the following:

where Fiyrd IS the design racking load-carrying capacity of the wall panel in accordance

with 9.2.4.2(4) and 9.2.4.2(5).
9.2.4.3.2 Design procedure
Paragraph (3), delete

So is the basic fastener spacing, see (4) below;

Kq is the dimension factor for the panel, see (4) below;

and replace with:

So is the basic fastener spacing, in m, see (4) below;

Ka is the dimension factor for the wall, see (4) below;

Paragraph (4), delete

~9700d
’ Pk

where:
d is the fastener diameter, in mm:

Px is the characteristic density of the timber frame;

and replace with:

where:
So is the basic fastener spacing, in m;

d is the fastener diameter, in mm;

Pk is the characteristic density of the timber frame, in kg/ms;

(9.26)

(9.26)
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10.4.5 Screws

(1) For pre-drilling screws in softwoods with a smooth shank diameter d < 6 mm, pre-
drilling is not required. For all screws in hardwoods and for pre-drilling screws in softwoods
with a diameter d > 6 mm, pre-drilling is required, with the following requirements:

- The lead hole for the shank should have the same diameter as the shank and the same
depth as the length of the shank

- The lead hole for the threaded portion should have a diameter of approximately 70 % of
the shank diameter.

(2) For timber densities greater than 500 kg/ms, the pre-drilling diameter should be
determined by tests.

(3)P Where pre-drilling is applied to selfdrilling screws, the lead hole diameter shall not be
greater than the inner thread diameter ds.
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Annex A (Informative): Block shear and plug shear failure at multiple dowel-type
steel-to-timber connections

Paragraph (1), modify expressions (A.3) and (A.7) to read as follows:

Lnet,vtl
vy =1L failure modes (c,f,j/l,k,m A3
A, ety (Lnem . 2tef) (c.f ) (A.3)
all other failure modes
2 I\/Iy,Rk
Ly = (e)(h) (A7)
M y,Rk _
fh |<dt12
(d)(9)

C.3.1 Assumptions

Paragraph (2), modify fifth indent to read as follows:
- the joints, packs and gussets are designed in accordance with C.3.3;

C.3.2 Axial load-carrying capacity
Paragraph (1), modify to read as follows:

(1) For column deflection in the y-direction (see Figure C.1) the load-carrying capacity
should be taken as the sum of the load-carrying capacities of the individual members.

226



€BPOIIENICbKUIN CTAHJIAPT EN 1995-1-1:2004/A1
UYepsens 2008

ICS 91.010.30; 91.080.20

AHTJIOMOBHUH BapiaHT

€Bpokoa 5: IlpoekTyBaHHS AepeB’sTHUX KOHCTPYKIiK — Yactuna 1-1: 3aranbHi
BIIOMOCTI — 3arajbHi IpaBuiia Ta MpaBuia A OyIUHKIB

s mompaBka Al BHOCUTH 3MiHU 10 €Bpormeiicbkoro cranmapty EN 1995-1-1:2004; Bona Oyna
npuitasaTa CEN (€Bponeilicbkium KoMiTeToM 31 cranfgaptu3zaiii) 10 kBitHsa 2008 poky.

Unenn CEN 3000B’a3aHi notpumyBatucs Buyrpimsboro Permamenty CEN/CENELEC
(EBpomeiicbkkoro KomiTeTy 31 cradaaptusamii / ['apMOHI30BaHOI CHCTEMH OIIHKH SIKOCTI
€JIEKTPOHHUX BUPOOIB), SKUH BH3HAYa€ YMOBHU BKJIFOYCHHS IIi€i MOMPaBKU 0 BIAMOBIIHOTO
HaIlIOHAJFHOTO CTaHAAPTY 0e3 Oyab-skuX 3MiH. OHOBIIEHI CIUCKHU 1 610mi0TpadiuHi MOCKUIaHHS Ha
TaKl HaI[lOHAJbHI CTaHJAPTU MOKHA OTPUMATH, 3BEPHYBUIUCH 13 3asBOIO 70 AJMIHICTPaTUBHOIO
Hentpy CEN a6o mo 6yap-sikoro uineHa CEN.

s mompaBka icHye Yy TpbOX OQIIIHHUX BapiaHTax (AHIIIHCHKOIO, (PAHIY3bKOIO, HIMELBKOIO
MoBaMH). BapianT Oyb-KOI0 1HILIOIO MOBOIO, IEepekiafieHuit mia BianosiganbHicTh wiena CEN Ha
Horo BilacHy MOBY 1 3apeectpoBanuii B AnminictpatruBHomy Llentpi CEN, mae Takuii camuit
cTaryc, o i ogiIiifH1 BapiaHTH.

Unenamu CEN e HamioHapHi opranu crannaptusaiii ABctpii, benbrii, bonrapii, Kinpy, Uecskoi
Pecmy6uixu, Jlanii, Ectonii, @innsuaii, @panmii, Himeaunnu, ['pemii, Yropuau, [cnanmii,
Ipnannii, Itanii, Jlatii, JIuteu, JIrokcemOypry, Manstu, Hinepnanais, Hopserii, [Tombii,
[Mopryramnii, Pymynii, CioBauunnu, Cnoenii, Icmanii, [1Isemnii, [lIBefinapii Ta O6’ emHanoTrO
KopouiscTBa.
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ITepeanmoBa

Lleit noxkyment (EN 1995-1-1:2004/A1:2008) OyB miarotoBanuii TexHiuaum komiretom CEN/TC
250 “byniBenbHi €BpONENCHKI cTaHAApTH , CeKpeTapiaT skoro 3Haxoauthes y BSI (bpurancekuit
IHCTHTYT CTaHIApTIB).

s nompaBka no €Bpomneiicekoro cranaaptry EN 1995-1-1:2004 noBuHHa OTpUMartu CTaTyc
HAI[IOHAJILHOTO CTaHAAPTy MUIAXOM abo myOumikaiii ieHTHYHOTO TEKCTy, abo MiITBEPIKEHHS
YUHHOCTI IIbOTO TEKCTy He mi3Hime rpyaHs 2008 poky, a Hal[lOHaJdbHI CTaHIAPTH, AKI HOMY
cylnepeuaTh, HOBUHHI OyTH BUiIydeH1 He nizHiue o6epe3ns 2010 poky.

Binnosinno 1o Bayrpimnasoro pernamenty CEN/CENELEC, neit €Bponeiicbkuii cTanaapT
3000B’43aH1 BIPOBAAUTH HAIlIOHAJIbHI OPTaHU CTaHIapTU3allil TaKUX KpaiH, sik ABCTpis, benbrid,
Bosrapis, Kinp, Yecska Pecriyonika, Hanis, Ectonis, ®iansuais, @pannist, Himeuunna, I'perris,
VYropuuna, [cnannis, Ipnanmis, [tanis, Jlatsis, Jlutea, JIrokcemOypr, ManbTa, Hinepnanau,
Hopsgeris, [lonema, [opryranis, Pymynis, CnoBauunna, CrnoBenis, Icnanis, [lseris, [Beimnapis,
06’eanane KopouiscTBo.
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Yepsenb 2008 p.
€Bpoxon S: IlpoexTyBanHs JepeB’ssHUX KOHCTPYKUii — YacTtuna 1-1: 3aranbHi npaBuia i
NpaBuIIa JAJs CIIOPYI

Leit noxyment Al 3minioe €Bponeiicbkuii ctanmapt EN 1995-1-1:2004; Bin 3arBepmkenuiit CEN
10 kBitHs 2008 p.

6.1.7(2) 3cys

Peoaxyitina npumimka: oooamu 6 nepenix cmamei
1.2 HopmaTHuBHIi nocHJIaHHSA

Buoanumu napaepadh (1) i 6secmu nacmynne:

(1) Leit €Bpomeiichbkuii CTaHIAPT MICTUTH 1aTOBaH1 1 HEJATOBAH1 MOCUJIAHHS, Ta TIOJIOKEHHS IHIIINX
nyOmikanii. HopmaTtuBHi mocuiaHHs 3a3Hauykel B HEOOXIAHMX MICHAX TEKCTy, a myOumikarii
MepeNiuyoThes Tam ke. [ 3actapimmx JTOKYMEHTIB, Ha SKI € TOCWJIaHHS, 3 HACTYIHUMH
nomnpaBKamu, abo iX meperyigaom, 01 11 myOumikalii 3aCTOCOBYIOThCS JUIsl IbOTO €BpONENCHKOTO
CTaHJApTy TUTBKHM B TOMY pa3i, SKIIO BOHMU BWIpaBJIeHI abo meperisHyTi. [ns He 3acTapimmx
JOKYMEHTIB, Ha SKI € TIOCWJIaHHS, caM€ OCTaHHE BUJAHHS MyOJiKalii NpU3HAYCHO JIs
3aCTOCYBaHHS (BKJIFOYAIOYH BUIPABIICHHS).

Crangaptu 1SO:

ISO 2081 Mertanesi nokpuTTs. ['anbpBaHi30BaHI IUHKOBI MOKPUTTS YaBYHY Ta CTall

1ISO 2631-2:1989 OrniHka BIUIMBY Ha JIIOAWHY BiOpariid Bchoro Tima. Yactuna 2: IloctiitHi 1
BHUKJIMKaHI IMITYJIbcOM BiOpaiii B OyaiBisax (Big 1 mo 80 I'mr)

€BpOIEHChKI CTaHAAPTH:

EN 300 Oriented Strand Board (OSB) — Busnauenust, kmacuikairist i TEXHIUHI YMOBH

EN 301 Kimetoui pedoBmHm, ¢QeHompHI Ta aMIHOIJIACTAYHI I HECYYHMX JIepeB’sTHUX
KOHCTPYKIIIH ; Kitacu(ikallis i TEXHIYHI BUMOHH JI0 XapaKTEPUCTHK

EN 312 JlepeBHO-CTPYKKOBI TUTUTH — TeXHIYHI YMOBU

EN 335-1 JIOBTOBIUHICTE JEpeB'THUX BUPOOIB Ta BHPOOIB HA OCHOBI JAEpEBHHH — BH3HAYECHHS
KJIaciB 3a HeOe3mekoro OiomorivHoro ypaxeHnHs. YactuHa 1: 3araipHi MOI0XKEHHS

EN 335-2 JIOBroBiuHICTh JCpeB’sIHMX BHPOOIB Ta BHPOOIB HAa OCHOBI JACpEBUHU — Bu3HaueHHs
KJIaciB 3a Hebe3mekoro Oiomorignoro ypakenHs. Yactuna 2: 3acTocyBaHHS TSI MUTHHOL
JICpEBUHU

EN 335-3 JIOBroBiuHICTh JepeB'sHUX BHPOOIB Ta BUPOOIB Ha OCHOBI JepeBMHU — Bu3HaueHHA

KJIaciB 3a HeOe3MmeKoro Oionorignoro ypaxkeHHs. Yactuna 3: 3acTocyBaHHS UIA ILTUT Ha
OCHOBI JIEpEBUHHU

EN 350-2 JloBroBiuHiCTh AepeB’ssTHUX BHpOOIB Ta BHpOOIB Ha OCHOBI nepeBmHH — llpmpomHa
JIOBTOBIUHICTh IUTBHOT gepeBrHH. YactrHa 2: JIOBITHHK 3 MPHUPOIHOI TOBTOBIYHOCTI 1
MPUIATHOCTI 10 0OpOOKK IMOPiA JePEBUHH, IO 3aCTOCOBYIOThCS Y €Bporti

EN 351-1 JloBroBiuHiCTh iepeB’ssHUX BHPOOiB Ta BUPOOIB HA OCHOBI nepeBuHU — LinbHa nepeBrHA
o0pobnena anTucentukamu. YactmHa 1: Knacudikamis mnpoHWKaro4doi 31aTHOCTI
AHTUCENTUKIB Ta JTOBTOBIYHOCTI

EN 383 Heper’sHi xoHCTpyKIii. — MeTomu BuUnpoOyBaHb. BU3HaueHHS BENMWYWH MIIHOCTI Ha
BHCMHKYBaHHS 1 OCHOBH JJIsl 3’€IHAHBb HATEIBLHOIO THITY.
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EN 385

EN 387

EN 409

EN 460

EN 594

EN 622-2

EN 622-3

EN 622-4

EN 622-5

EN 636
EN 912
EN 1075

EN 1380
EN 1381
EN 1382

EN 1383

EN 1990
EN 1991-1-1

EN 1991-1-3
EN 1991-1-4
EN 1991-1-5
EN 1991-1-6
EN 1991-1-7

EN 10147

EN 13271

EN 13986
EN 14080

13

Jeper’ssHi  KOHCTpyKIii 13 3’€¢IHaHHAMH ‘B 3aMok”’. BuMorm m0 TexXHIYHUX
XapaKTEPUCTUK 1 MiHIMaJIbHI BUMOTH JI0 BUTOTOBJICHHS.

Kieena OararomapoBa nepeBuHAa — TEXHOJOTrIYHI BHMOTH JIO KPYITHOIITHPHOBUX
3’¢HaHb. BHMOrM 1O TEXHIYHMX XapaKTCPUCTUK 1 MIHIMAIbHI BHMOTH JO
BUTOTOBJICHHS.

Jeper’s Hi KoHCTpyKIii. — Meroau BuUNpoOyBaHb. BU3HAYeHHS TOYKM TEKY4YOCTI JUIS
3’€IHYBaJIbHUX €JIEMEHTIB HAreJIbHOrO THITY - LIBsixu

JlOBTOBIUHICTh JepeB’sSTHUX KOHCTPYKIii i BUpOOiB Ha OCHOBi AepeBHHU — [IpupomHa
JIOBIFOBIUHICTh LUIBHOI JepeBUHU — JIOBIIHMK MO BHMOTaM CTOCOBHO JIOBI'OBIYHOCTI
JIEPEBHHU, 3aJISKHO BiJI KJIaciB 3a HEOE3MEKOI0 YpaXKeHHs

Heper’siHi koHCTpyKHii — Meroau BUNpoOyBaHb. MIIHICTh 1 JKOPCTKICTh CTIHOBHX
naHeneH 3 IepeB’SHUMU paMaMH TPH CKJIalyBaHH1

Hepesno Bonokuucti muth (ABIT)— Texniuni ymoBu. Yactuna 2: Bumorn 1o TBepaux
JBIT

HepeBno Bonokuucti muutu ([IBIT)— Texuiuni ymoBu. Yactuna 3: Bumoru no JIBIT
cepenHboi TBEPAOCTI

Hepesno Bonokaucti muth (JBIT)— Texniuni ymou. Yactina 4: Bumoru 10 mM’sSKux
JBIT

HepeBno Bonokuwucti muutu (JIBIT)— Texuiuni ymoBu. YactuHa 5: Bumorn no JIBIT
cyxoro BurorosieHast (MDF)

®danepa — TexHiYHI yMOBH.
Kpinuibhi aerani st nepeBuHd — TeXHIYHI YMOBH Ha 3’€IHAHHS JUIS JCPEBUHU

Heper’stHi  koHCTpykmii — Meroau  BumpoOyBaHb. BumpoOyBanHS 3 €lHaHb
BUTOTOBJICHHX 13 3aCTOCYBaHHIM Nep(HOPOBAHUX METAJICBUX TUIACTUH

HepeB’sHi KOHCTPYKITi — Meroau BunpoOyBanb — Hecydi 3’ efHaHHS Ha IBSIXax
JepeB’sHi KOHCTPYKITT — Meroau BunipoOyBans — Hecydi 3’emHanHs Ha ckobax

Hepep’ssHi KoHCTpyKIii — Meroau BumpoOyBaHb — Hecyuya 3maTHICTH €JIEMEHTIB 3
€JTHAHHS JICPEBUHH HA 3BOPOTHE BUTITYBAaHHS

Heper’sHi KOHCTpPYKITii — Meroan BUIIpoOyBaHb — BUCMIKYBaHHS €IeMEHTIB 3’ €THAaHHS
JIEPEBUHH IIUISIXOM BHIIPOOYBaHHS

€Bpokog — OCHOBY MTPOEKTYBAHHS CITOPYI

€pokog 1: Jlii Ha ciopynu — YactuHa 1-2: 3araneHi nii — [lutoma Bara, BmacHa Bara i
MIPHUKIIAJICHI HAaBAaHTAKCHHS

€pokog 1: Jlii Ha cnopyan — Yactuna 1-3: 3aransHi nii — CHiroBe HaBaHTa)KEHHS
€pokog 1: Jlii Ha cnopyau — Yactura 1-4: 3aranpHi 1ii — BiTpoBe HaBaHTaKEHHS
€Bpokog 1: Jlii Ha cnopyau — Yactura 1-5: 3aransHi aii — TemmnepatypHi mii
€pokog 1: Jlii Ha cnopyau — Yactuna 1-6: 3aransai nii — i mpu 3BeneHH1

€Bpokop 1: Jlii Ha ciopymu — Yactuna 1-7: 3aransHi nii — ABapiiiHi aii Bim ymapy Ta
BHOYXY

lapsaonyxeHi OIMHKOBAaHI MPOKATHI JIMCTOBI 1 CTPIUKOBI cTani: TexHIYHI yMOBH
MIOCTaBKU

3’eqHyBaNbHI eNeMeHTH Uil AepeBuHW — HopMaTMBHa Hecyda 3[aTHICTh i MOIYJh
KOB3aHHS IS 3’ €JHYBAJIBHUX BY3JIiB

JlepeBHi TUUTH 7151 KOHCTPYKILii — BracTHBOCTI, OIliHKa BiIIOBIAHOCTI Ta MapKyBaHHS

Heper’sni koHcTpyKIlii — KiteeHna nepesnna — TexHiYHI BUMOTH
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EN 14081-1

EN 14250

EN 14279

EN 14358

EN 14374

EN 14545
EN 14592
EN 26891

EN 28970

Heper’siHi koHCTpyKLii — CopTyBaHHS AEPEBUHU MPSIMOKYTHOTO Mepepizy 3a MIIHICTIO
—Yacruna 1: 3aransHi BUMOTH

Heper’sHi koHcTpyKIlii — TexHOMOriyHi BUMOrH Juis (hepM 3aBOACHKOI'0 BUTOTOBJICHHS
i3 3aCTOCYBaHHSM 3’€THAHb 3 MePPOPOBAHUMHU METAJICBUMH IJIACTHHAMH.

®aneposani mutomatepianu (LVL)— TexHonoriuni yMOBH, BU3HaYCHHS, Kacu]ikamis i
BHUMOTH

Jleper’siHI KOHCTPYKIiT — 3’€IHYBaJIbHI €IEMEHTH 1 BUPOOW HA OCHOBI JICPEBUHU —
OO0urciaeHHsT HOPMATUBHOI 5-TH TPOIEHTIEHOI BETMYWHU 1 KPUTEPIiB MPUHOMKH IS
3paska

Heper’sHi koHCTpyKIii — dDaHepoBaHi MUJIOMATepiaid JUIsl KOHCTPYKIid —TexHiuHi
BHUMOTH

Jleper’siHi KOHCTPYKIIIT — 3’€IHYBaIbHI €JIEMEHTH — 1 €XHIUHI BUMOT'H
Jeper’siHi koHCTpYKILii — EnemMenTy kpirienHs —TeXHIYHI BUMOTH

Heper’ssHi  koHCTpyKiiil. 3’€HAaHHS 13 3aCTOCYBaHHSM MEXAHIYHHMX EJICMEHTIB
kpimeHHs. OCHOBHI TONOXKEHHS JUISi BH3HAYCHHS XapaKTEPUCTHK MII[HOCTI i
JeOpMaTHUBHOCTI

Heper’siHi  koHCTpyKIil. BunpoOyBaHHsS 3’€HaHb 13 3aCTOCYBaHHSM MEXaHIYHUX
€JIEMEHTIB KPIIUICHHS; TEXHIYHI BUMOTH JI0 minibHOoCTi gepeBuru (ISO 8970:1989)

[Tpumitka: ockutbku EN 14545 ta EN 14592 He nitoTh SK €BpPOIEWCHKI CTaHIAPTH — OUIBIIE
iHpopMallii Moke OyTH 1aHO B HalllOHAIBHOMY JIOJIATKY.

1.6 CumBouu, Bukopuctani B EN 1995-1-1

Jlooamu nacmynui cumeonu 8 He0OXIOHUX MicYsx:

Jlamuncoxi nponucui nimepu:

ai, Cc  BIACTaHb JO KIHII BiJ IIEHTPY TSOKIHHA Pi3bOOBOT YaCTUHU T'BUHTA B €JIEMEHTI
a2, Cc  BIACTaHb JIO KParo BiJl ICHTPY TsDKIHHS Pi3bO0BOT YaCTMHY TBHHTA B €JIEMEHTI

d JiaMeTp; 30BHIITHIN JiaMeTp TBUHTIB

dn JiaMeTp TOJIOBKU TBUHTIB

di BHYTPIIIHIA AiamMeTp pi3bou

faxk XapaKTepPUCTUYHA MIIHICTh Ha BUCMUKYBAHHS I[BSAXIB
Ker MOKA3HUK PO3TPICKYBAHHS JJIs OTIOPY 3CYBY

Jlamuncoxi 6enuxi nimepu

Aef

edeKTUBHA IUIONIA 3arajibHOT MOBEPXHI KOHTAKTYy MDK Mep(OopoBaHOI0 METalIEeBOIO

IJIOIMNHOIO YKpiHJ'IIOBaJ'Ia Ta JCPCBHUHOIO; G(I)CKTI/IBHEI IJIoma KOHTAKTy, HNCPHCHIAUKYIIAPHA OO0

BOJIOKHA

Fire  XapakTepuCTUYHUI OIIp HA PO3TATYBaHHS 3’ € JHAHHS

I peyvxi mani nimepu

Da 3arajibHa IUIEHICTD

2.1.3 IIpoeKkTHHI TepMiH eKCILIyaTalil Ta JOBrOBiYHICTH
Iapaepag (1) 3aminumu na:

3acrocoByroThes ctatTi 2.3 Ta 2.4 EN 1990:2002.

2.2.2 Kpaiiniii rpaHM4HuUii cTaH
B napaepadhi (2) eunyyumu:
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ne Kser € Moysiem koB3aHHsA, TuBUCH 2.2.3(3)P
I 3aMiHumu Ha make:
ne Kser € MOysieM koB3aHHs, JUBUCH 7.1(1).

2.2.3 Kpaiiniii cran ekcruryataniiiHoi mpuaaTHoCTI
B napaepaghi (5) 3aminumu piensnus (2.2) na maxe:

Ug, =Ugpe t uﬁn,Q1 +zuﬁn,Qi

3.2 HinbHa nepeBuHA
Bunyuumu napaepag (1)P ma 3aminumu na:
(1)P [epes’sHi enemenTn MatoTh Binnmosinata EN 14081-1.

[TpumiTka: xracu mMinHOCTI 1715 iepeBunu Aano B EN 338.

3.1.3 [loxka3HuKH 3MiHU MIITHOCTI 151 KJIACIB CJIy:K0M Ta KJIaciB TPHBAJIOT0 HABAHTAKEHHS
Tabnuyro 3.1 3aminumu Ha:
Tadomuus 3.1-3naueHHst Kmod

Marepian Cranpapr Excmuya Kaacu 3a TpuBaJIicTIO HABAHTAKEHHS
T;l::;:c“ IocTiiina | loerotpu | Cepennbo | Kopotko| Mutre
st Bajia lisl | TpuBaJa | TpUBaJia| Ba Jist
HinpHa EN 14081-1 1 0,60 0,70 0,80 0,90 1,10
JiepeBUHA 2 0,60 0,70 0,80 0,90 1,10
3 0,50 0,55 0,65 0,70 0,90
Hormmato- EN 14080 1 0,60 0,70 0,80 0,90 1,10
KJIeEHa 2 0,60 0,70 0,80 0,90 1,10
JiepeBUHA 3 0,50 0,55 0,65 0,70 0,90
danepoBani |EN 14374, EN 14279 1 0,60 0,70 0,80 0,90 1,10
MaTepiaiu 2 0,60 0,70 0,80 0,90 1,10
LVL 3 0,50 0,55 0,65 0,70 0,90
danepa EN 636
Yacruna EN 636-1 1 0,60 0,70 0,80 0,90 1,10
Yacruna EN 636-2 2 0,60 0,70 0,80 0,90 1,10
Yacruna EN 636-3 3 0,50 0,55 0,65 0,70 0,90
0SB EN 300
OSB/2 1 0,30 0,45 0,65 0,85 1,10
OSB/3, OSB/4 1 0,40 0,50 0,70 0,90 1,10
OSB/3, OSB/4 2 0,30 0,40 0,55 0,70 0,90
HepesHo- EN 312
CTPYKKOBa Yactuaa P4,Y9actuna P5 |1 0,30 0,45 0,65 0,85 1,10
I Ta Yactuna PS5 2 0,20 0,30 0,45 0,60 0,80
Yactuna P6,Yactuna P7 |1 0,40 0,50 0,70 0,90 1,10
UYactuna P7 2 0,30 0,40 0,55 0,70 0,90
HepesHo- EN 622-2
Bonokaucta |HB.LA, HB.HLA la6o |1 0,30 0,45 0,65 0,85 1,10
TTUTA 2
TBEpIa HB.HLH 1a6o 2 2 0,20 0,30 0,45 0,60 0,80
JHepesHo- EN 622-3
ponokaucrta |MBH.LA1 a6o 2 1 0,20 0,40 0,60 0,80 1,10
TUTATA MBH.HLS1 a6o 2 1 0,20 0,40 0,60 0,80 1,10
Cepennboi MBH.HLS1 a6o 2 2 - - - 0,45 0,80
TBEPJIOCTI
HepesHo- EN 622-5
Bosiokaucta |MDF.LA, MDF.HLS 1 0,20 0,40 0,60 0,80 1,10
TN Ta MDF.HLS 2 - - - 0,45 0,80
MDF
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3.1.4 lloxka3nuku 3MiHu AedopManii 1Js1 KJIaciB cayx0u
Tabauyio 3.2, 3aminumu Ha

Taéauus 3.2 - 3naueHHs Kaef 17151 1IepeBHHY i MaTepiajliB Ha 0CHOBI 1epeBHHHI

Marepian Crangapr Excnayaraniiinuii kiac
1 2 3
IinpHa EN 14081-1 0,60 0,80 2,00
JIepeBUHA
JomaTo-kieeHa EN 14080 0,60 0,80 2,00
JIepeBUHA
danepoBaHi EN 14374, EN 14279 0,60 0,80 2,00
matepianm LVL
danepa EN 636
Yactuaa EN 636-1 0,80 -
Yactuaa EN 636-2 0,80 1,00
Yactuaa EN 636-3 0,80 1,00 2,50
0osB EN 300
0SB/2 2,25 - -
OSB/3, OSB/4 1,50 2,25 -
JlepeBHO-CTpyKKOBa EN 312
IUINTa Yacruna P4 2,25 - -
Yacruna P5 2,25 3,00 -
Yacruna P6 1,50 - -
Yacruna P7 1,50 2,25 -
HepeBHo-BonokHucta | EN 622-2
[JIATA HB.LA 2,25 - -
TBEpAa HB.LA 2 2,25 3,00 -
HB.HLA1, HB.HLA2
HepeBHo-BonokHucta | EN 622-3 3,00 - -
[JIATA MBH.LA1, MBH.LA2 3,00 4,00 -
Cepennboi TBeprocti | MBH.HLS1, MBH.HLS2
HepeBHo-BonokHucta | EN 622-5
IUIATA MDF.LA 2,25 - -
MDF MDF.HLS 2,25 3,00 -

3.3 Kiteena JjamMiHoBaHa JiepeBHHA

Ilapacpagh (4)P 3aminumu na:
Benuki munosi 3’enHanHs, K1 BiAnoBigaoTs Bumoram EN 387, He MOXyTh OyTH BUKOpUCTaHI A
MPOYKIIil, BHECEHOT B KJIac CIIy)KOM 3, SIKIIIO HANPSIM BOJIOKHA 3MIHEHHI B 3’€THAHHI.

3.4 JlaminoBauuii mmonkoBuii 6yniBenabumii jic (LVL)

Ilapaepag (6)P 3aminumu Ha:
Benuki munoBsi 3’€AHaHHS, 5K BianoBigaioTh Bumoram EN 387, He MoxxyTh OyTH BUKOpPUCTaHI st
MPOIYKIIil, BHECEHOT B KJIac CIIy>KOU 3, SKIIO HAIpsAM BOJIOKHA 3MIHEHUH B 3’€THaHH1

6.1.5 CTuckyBaHHsI IePHEHANKYJ/ISIPHE BOJOKHY

Bunyuumu napaepagu 3 (1) no (7) i 3aminumu na:
(1)P mae OyTu 3a10BUIbHUN HACTYITHUI BUpa3
Teg0a < Kogod (6.3)

c
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ac:
F ,90,d

C

Oc90,d = A
f

ae:

Oc90,d - MPOEKTHE HANPY)KEHHS Ha CTUCKYBAaHHS B €(PEKTUBHIN IUIOIII KOHTAKTY MEPIIEHANKYIAPHIHI
710 BOJIOKHA;

Fcood - MPOEKTHE CTHCKYIOUE HABAHTAXCHHS NMEPICHIUKYIISIPHE 10 BOJOKHA;

(6.4)

Aet - edpexkTHBHA TUIONIA KOHTAKTY MPH CTUCKYBAHHI NEPIICHANKYISPHA 10 BOJIOKHA;
fco0d - MPOEKTHA MIIHICTh HA CTUCKYBAHHS NIEPICHIMKYIISIPHO JI0 BOJIOKHA,
Kcoo - mokasHuHK, sikuii Oepe 10 yBaru KOHQIrypalliro HaBaHTaXESHHS, MOYKJIUBICTh PO3CIOFOBAHHS

Ta CTYIIiHb AedopMallii Mpu CTUCKYBAHHSI.
EdexTrBHa 1101112 KOHTAKTY MIPH CTUCKYBaHHI MEPIECHINKYISIPHA 10 BOJIOKHA Aef Ma€ BU3HAYATHCH
Oepyun 10 yBaru e(eKTHBHY JOBXKHHY KOHTAKTY IapajelibHy BOJIOKHY, JIe pealibHa JOBXKHWHA

KOHTAKTy | 3 koxkHOTO 60Ky 30iMbIIyeTHCS Ha 30 MM. AJte He OuTbie HiX a, | a0 11/2, nuBHCH pHC.
6.2.

(2) 3unauenns Kego Mae Opatuch piBHUM 1,0 SKIIO BUKOHYIOTHCSI YMOBHM HAacTymHHX maparpadis. B
[IUX BUIAJKaX MOKe OpaTHCh OiIbIlie BKa3aHe 3HaueHHS Ke oo 3 0OMekeHHsM Kego = 1,75.

(3) Jlns eneMeHTIB HEPO3PHUBHHX OIMOpax, MpH yMmoBi 1m0 11>2h nuBuCH pucyHOK 6.2a, 3HaYEHHS
Kc,90 Mae OpaTHUCh TaKKM:

- Kego = 1,25 my1st IBHOT M SIKOT JICPEBUHMU;

- Kego =1,5 st KiTeeHOT TaMiHOBAHOT M’SIKOT JIEPEBUHH,

ae h — rmmouHa eemMeHTy, a | — 10BKMHA KOHTAKTY.

(4) ns eneMeHTIB Ha TUCKPETHHUX OMopax, mpu yMmoBi 1o 11>2h nuBucek pucyHok 6.2 b, Keoo Mae
OpaTHCh TaKUM:

- Kego=1,5 st HiIbHOT M SIKOT ICPEBUHHU;

- Kego = 1,75 st kireeHoi TaMiHOBaHOT M’ K0T iepeBHHM 1Py yMOBi | <400 MM,

ae h — rmmouHa eeMeHTy, a | — 10BXKMHA KOHTAKTY.

s [l L ._4&.1
— ][] — =l
I [T i

(a) (b)

Pucynok 6.2 — EjleMeHT Ha HepO3pMBHMX (I0BI'HX) onopax (a) i Ha AMCKpeTHHUX onopax (0)
Penaxiiiina npumirka: nmaparpacdu 3 (5) no (7), pucynku 6.3 1 6.4 Ta Bupasu 3 (6.5) mo (6.10)
He JIHCHI.

6.1.7 3cys
Bunyuumu napaepaghu (1)P ma (2) i 3aminumu na:
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(1)P Hns 3pizy 31 CKIaI0OBOIO HAIPYKCHHSI MapajelibHOI BOJOKHY IUB. (ir. 6.5(a), a Takox ais
3pi3y 3 000Ma CKJIaJJOBUMH HANpPYXXCHHs NMEPHCHIUKYIIIPHUMH JI0 BOJIOKHA IuB. ¢ir. 6.5(0), mae
BUKOHYBATUCh HACTYITHUW BUPA3:

7, <, (6.13)

ae:
Td— IPOEKTHE HANPYKEHHS 3pi3y;

fv,d— MpOEKTHA MIIHICTB 3pi3y /Ul peaibHUX YMOB.

[TpumiTka: MIOHICT 3pi3y Ui 3pi3y BEpTiHHSA NPHUOIM3HO AOPIBHIOE MOJBIHHIN MIIHOCTI Ha
PO3TITyBaHHS MEPIECHIUKYISIPHO BOJIOKHY.

(2) Jns mepeBipkd OmMOpy 3pi3y €JIEMEHTIB MpH 3THHI, HEOOXimHO OpaTtu 10 yBaru BIUIMB
PO3TPICKYBaHHS, BUKOPUCTOBYIOUH €(DEKTUBHY IIMPUHY €IEMEHTY 3a (OPMYJIOIO:

b, =k,b (6.13a)

1e b — mupuHa BIINOBITHOT CEKITiT €ICMEHTY.

[Tpumitka: PexomeH0oBane 3HaueHHS TSt Ker :

ker = 0,67 muist ibHOT IEpEBUHN

Ker = 0,67 uist KIe€HOT TaMiHOBAHOT IEPEBUHHI

Ker = 1,0 s iHmmo1 mpoaykitii Ha 6a3i gepeBunu 3rigHo 10 EN 13986 ta EN 14374,

[ndopmartiro oo HanionansHoro Bubopy MoskHa 3HaiTu B HarjioHaabHOMY T0/1aTKY.

(a) (h)

PucyHok 6.5-(a) - eleMeHT 3i CKJIaI0BOI0 HANPY:KeHHsI HA 3Pi3 MapaJie/ibHO 10 BOJIOKHA,
(0) - esieMeHT 3 000Ma CKJIAJIOBUMHU HATIPYKEHHS HA 3Pi3 NepHeHIUKYJISIPHIMH /10 BOJIOKHA

(3) Ilpu omopax, BHECOK B 3arajibHy CHJIy 3pi3y KOHIICHTPOBAHOTO HaBaHTaxeHHs F, ske i€ Ha
BEPXHBOMY KiHI[i Oaiku i Ha BimcraHi h a60 hef Big KpOMKH OMOpH, MOXE OYTH irHOpOBaHHMIA (IHB.
pucyHOK 6.6). Jlns Gajok 3 ma3oMm B OMOpi 1€ 3MEHIIECHHS B CHIII 3pi3y NMPUUHITHE TUTBKH TOJI,
KOJIM T1a3 3HaXOIUThCS Ha MPOTUIICKHOMY OOIIi OTIOPH.

ﬁ
3=

P — -

Pucynok 6.6: YMoBH B omopi, UIsl AKHX KOHUEHTpPOBaHa cuja F moxe irHopyBaTuch npu
PO3paxyHKax Ha CHJY 3pi3y
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6.3.3. bisiku, o nmiAnaganTe mijx Aio 3ruHy ad0 3rMHY Ta CTHCKYBAHHIO
Iapaepag (6) 3aminumu Ha:
(6) B pa3i, konu Mae miclie MOEAHAHHS MOMEHTY M), HaBKOJIO CHJIBHOI OCi Y Ta CHJIM CTHCKYBaHHS

Nc, - Hanpy>KeHHsS MaIOTh 33J0BOJILHATH HACTYITHOMY BUPa3y:
2

” G’“f'd + kacl'f’d <1 (6.35)
crit "m,d c,z '¢,0,d
ae:
Omd— IPOEKTHE HANpYKCHHS 3TUHY;
Oc0,d — MPOEKTHE HAPYXCHHS CTUCKYBAaHHS IapaJieIbHO BOJIOKHY
fcod— TPOEKTHA MIIHICTh CTUCKYBAHHS IapajiesibHO BOJOKHY
Kcz-  maerbcst Bupa3om (6.26).

6.4.3 IloaBiliHOTO 3MiHHOTO NIePeTHHY, KPUBI Ta BUTHYTI 3 YKJIOHOM 0aJIKH

B napaepagi (7) sunyuumu

[Ipu noenHaHH1 pO3TATYBaHHSI IEPIEHANKYISIPHO BOJIOKHY Ta 3pi3y OyJieé BUKOHYBATHUCH:
ma 3amMiHumu Ha maxe:

[Ipu noeHaHH1 pO3TATYBaHHS MEPIEHANKYISIPHO BOJIOKHY Ta 3pi3y Ma€ BUKOHYBATHCh:

8.1.3 Ckuageni 3pi3Hi IJIOCKI 3’ €THAHHS

Ilapacpag (2) 3aminumu i yumamu max:

o6 OyTu 31aTHUM TOEAHYBAaTH OMIp BiJ OKPEMHUX IUIOMIMH 3pi3y B CKIAJCHOMY 3pPI3HOMY
IJIOCKOMY 3’€/IHaHH1, OCHOBHUM TUIl pyHHYBaHHS €JIEMEHTIB KPIIJIEHHS Y BiAMOBIAHUX TUIONIMHAX
3pi3y Mae OyTH CyMIiCHHM JPYT 3 JAPYTOM 1 HE Ma€ MICTUTH TOETHAHHS THITB pyiiHyBaHHs (a), (D),
(9) Ta (h) 3 pucynok 8.2 a6o tumis (C), (f) Ta (j/1) 3 pucynky 8.3 3 iHIIMMU THIIAMH PYyHHYBAHHS.

8.2.3 CrasieBo - n1epeB’siHi 3’ €IHAHHSA
B napaepagi (3), supas (8.10) saminumu i vumamu max:

(©)
f, . td
H Fax Rk
Forc=min {f  td -1 +T' (d) (8.10)
Fax
2,3/M o i+ 4*Rk
(e)

8.3.1 IIBsixu HaBaHTaKeHi 300Ky

Bunyuumu napaepag (2) i 3aminumu na:

(2) HepeBuHa moBUHHA OYTH MONEPETHHO 3aCBEP/UICHA, KOJIU:
- XapaKTepUCTUYHA HIUTBHICTh AepeBUHU OunbiIe 500 Kr/mS;

- miametp d 1BsiXa MEPEBUILYE 6 MM.
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8.3.2 AkciaJILHO HAaBaHTAaKeHI BAXH

Iapaepag (1)P sunywumu i 3aminumu Ha:

(1)P 1lBsxu, BuUKOpuCTaHi MO0 NPOTUMIATH TOCTIHHO abo TpPUBAIMK Yac i aKCiaJbHOTO
HaBaHTAXCHHS, MAIOTh OYTH 3 HAPI3KOIO.

Mpumitka: Hacrynae Bu3HaueHHs 1BsXIB 3 Hapi3koto mano B EN 14592: «Bsx, skuii Mae HOKKY
npodiiboBaHOI ab0 aehOpPMOBAHOK Ha YacTWHI Horo moBxuuu MiHiMym 4,5d (4,5 kparu
HOMIHAJIBHOTO JliaMeTPy) 1 AKUI Ma€e XapaKTepUCTHYHUIN TTapaMeTp BUCMHKYBaHHS faxk OLIbIIE 200
piBEUM 6 H/MM?, KOIM BUMIpsHMI Ha JEpEBMHI 3 XapaKTepPHCTHUHOIO IMIUIbHICTIO 350 Kr/m®,
BuTpuManiit ipu Temmnepatypi 20 ° C i BignocHil Bomorocti 65 %».

Iapaepag (10) sunyuumu i 3aminumu Ha:
(10) [ns HaxusieHOTO 3a0MBaHHS 1BAXIB B1ICTaHb 10O HABAaHTA)XEHOT'O KIHIISI Ma€ OyTH SIK MIHIMyM
10d (muB. Puc.8.8.(b). Tyr mae OyTtH sk MiHIMyM JBa 3a0MBHI I[BSIXH B 3’€THAHHI.

8.5.1.1 3araJubHi Ta ckpinuieHi 6oJTaMu 3’€IHAHHS /IePeBUHM 10 epPeBHHU
B mabauyi 8.4 mpemio konouky, n’sasmuil psaoox uOaIumu.

max[(1+ 6sin a)d;4d]
4d
max[(1+ 6sin a)d;4d]

ma 3amMinumu Ha

(1+6sina)d
4d
(1+ 6Jsin | )d

8.4 CrenuiepHi 3’€qaHaHHS

Ilapaepadgp (1) 3aminumu i yumamu max:

[IpaBuna, mani B 8.3, 3a BunsatkoMm 8.3.1.1(4) ta (6) 1 8.3.1.2(7), npuiiHATHI A0 KpPyriaux abo
NPUOJIM3HO KPYyriMX abo MPSIMOKYTHUX CTHILIEPIB 31 CKOINICHUMH a00 CHMETPUYHHMH TOCTPUMU
HDKKaMU.

8.7.2 AkciajibHO HABaHTaXKeHI TBUHTH

Bunywumu napaepacghu 3 (1) no (7) i 3aminumu ua:

(1)P [nst mepeBipku omopy akciaJbHO HaBaHTa)KEHUX MBUHTIB HEOOX1IHO OpaTu 10 yBaru HacCTYIHI
TUIY pYHHYBaHHS:

- MOPYIICHHS Pi3b00BOT YACTHHH I'BUHTA;

- BIIpUB T'OJIOBKM TBHHTA, BUKOPUCTAHOTO B TOETHAHHI 31 CTAJIEBUMHU ILUIUTAMH, OIIp BiIPUBY
TOJIOBKM TBUHTA Ma€ OyTH OUTHIINM HDK CHJIa PO3TSATYBaHHS TBUHTA;

- MOpyIICHHS 000/1Ka TBHHTA;

- PO3pUBHE pyHHYBaHHS T'BUHTA,

- 3THH T'BUHTA MPH HaBaHTAXXEHHI MIPH CTUCKYBaHHI;

- pyiliHyBaHHSI 32 00CTaBMHAMHU JUIsl TPYMH TBHHTIB, BUKOPUCTAHUX MpPH 3€IHAHHI 31 CTaJIEBUMHU
IacTUHaMU (3pi3 670Ky abo ynapHHii 3pi3).

(2) MinimanbHHMiA 1Iar 1 BiACTaH1 KiHIM 1 KPOMKH JUTSl aKCiallbHO HaBaHTa)XXEHUX MBUHTIB (IUB. (ir.
8.11a) maroTh OpaTuch 3 TabI.. 8.6 IpH YMOBI, 10 TOBIIKHA JAepeBHHU t >/2d.
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Tabauus 8.6 -MiniMajibHi KPOKH Ta BiACTaHi Bil rpaHei 1Jisl LIypyNniB NPH 0CbOBOMY

HABaHTAaMXKeHI
MinimanbHuii Kpok | MiHiManbHMIT KpoOK MinimanbHa MinimasbHa BiACTaHb
IBHHTA B IUIOIIMHI | TBHHTA BiiCTaHb KiHIA BiJl KPOMKH /10
napasesbHii NepneHANuKYJIsIPHO LEeHTPY TSKIHHSA LEeHTPY TSKIHHSA
BOJIOKHAM TUIOIIMHI BiJ pi3b00BOI pPi3b00BOI YacTHHH
napaJesbHii YaCTHHU I'BUHTA
BOJIOKHAM
ai az aice a2,cG
7d 5d 10d 4d

AN

|
| _
|
1 _—
| | )
1
—» aicc F
N N
a a —» a1.cG L«
} oA
| 5
1 Ty
I 8_A
| o <
r 1 s}
| ©
1 8
| &
©
1

—»| @1cG }q— »J L —» 82,CC <

Pucynok 8.11.a. - mar i Bincrani kinus i kpomku: 1 — neHTp TsKiHHSA Pizb00BOI YACTHHH
IBMHTA B eJIeMEHTi

(3) MinimanbpHe AOBKHUHA TPOHUKHEHHS Pi3b00BOT YacTHHU Mae OyTu 6d.

(4) dns 3’equans 3 rBuATamMu 3rigHo 10 EN 14592 npu:
-6MM<d<I12mMMm

-0,6<d:1/d<0,75,

Ie:

d - 30BHILIHII qiameTp pi3bOH;

d1 — BHYTpIiLIHIN KiamMeTp pi3bOH,

XapaKTepUCTUYHA 3[JaTHICTh BUCMUKYBAHHS Ma€ OyTH TaKOIO:
nef fax,kdlef kd

1,2c0s® ¢ +sin* a

(8.38)

Fax,k,Rk =
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Ac:

. -0,5;-01 0,8
fox =0,52d 7"l p, (8.39)
d
k, =min< 8 (8.40)
1
Fax,a,Rk — XapaKTEepUCTHUYHA 3[aTHICTh O BUCMUKYBAaHHS IPH KYTi 0. 10 BOJIOKOH B H;
Faxk —  XapaKTepHCTHYHA CHJIA BICMHMKYBAaHHS HepIEeHIUKYIAPHO 10 BOJOKHA B H/MM?,
Nef — e(eKTHBHA KUIbKICTb T'BUHTIB, AuB. 8.7.2(8);
les — JIOBXXMHA TPOHUKHEHHS Pi3b00BOT YaCTHHU B MM;
p- XapaKTepHCTHYHA IIITBHICTh B KI/M°;
ao- KyT MDK BiCCIO TBHHTA i HAMPAMKOM BosiokHa mpu o>30°.

[Ipumirka: Tunu pyHyBaHHS B cTajl ab0 B I€pEBHHI HABKOJIO TBUHTA € KPUXKUM, TOOTO 3 MaJloro
MaKCUMaJbHOIO JedopMalli€ro, 1 TOMy MalTh OOMEXEHY MOKJIMBICTh IIOJ0 MEPEPO3NOILTY
HaTPYKEHHS.

(5) Kon BUMOTH 1110710 30BHIITHBOTO Ta BHYTPIIIHBOTO JlaMeTpPy, JaHl B (4), HE BUKOHYIOTHCS, TO
XapaKTepUCTUYHA 3JJaTHICTh BUCMHUKYBaHHS Fax k Mae OpaTuch Tak:

08

nef fax,kdlef &
1,2cos’ a+sin’a | p,

(8.40a)

ax,a,Rk =

ne:
faxk — XapakTepUCTHYHHIA TTapaMeTp BUCMUKYBAHHS MEPHICHIUKYIIPHO BOJIOKHY, 110 BU3HAYCHH

3rigHo EN 14592 nns noB’s13aHOi 3 HElO TYCTHHU P, |
P, - TOB’s3aHa rycTHHA ISl faxk, B Kr/M°
a HIII CHMBOJIH TTOSICHEHI B (4).

(6) XapakTepucTHUHHMIA OITp 3’€HAHHIO TP OCLOBOMY HaBaHTa)KEHHI TBUHTA MIPUIHMAETHCS SIK:

08

F £ d2| £ (8.40h)

xRk — Nef Thead
a

ne
Fowre - XapaKTEPUCTUYHA 3JATHICTH 3€JHAHHS IPH KyTi o 10 BonokHa B H, npu kyti o > 30°;
fheadk - XapakTepHCTHUYHMI TTapaMeTp rBUHTA BH3Ha4YeHU# y BigmosimHocti 3 EN 14592 s

MOBS3aHO1 3 HUM T'YyCTHUHHU O, ,

dh - miameTp roJOBKH FBUHTA B MM
a 1HIII1 CUMBOJIU TIOSICHEH1 B (4).

(7) XapakTepUCTHUHUH OMIp PO3TATYBAHHIO 3’€HAHHSA (BIPUB TOJIOBKM ab0O 3AaTHICTH [0
pO3TATYBaHHS HDKKH) FtRrk Ma€ BUBHAYaTHCh TaK:

Fore =g f (8.40c¢)

tens,k
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ae:
ftens k — XapaKTEpUCTHYHA 37]aTHICTh PO3TSATYBaHHS TBUHTA, BU3Ha4YeHuit 3riqHo EN 14592;
Nef — e(heKTUBHA KUTBbKICTh TBHHTIB, B 8.7.2(8).

(8) Hnsa 3’eqHaHHs TPYNOK TBUHTIB, HABAHTAKCHHUX CKJIAJOBOI0 CHJIM TapajelibHOK HDKIII,
e(eKTUBHA KUTbKICTh TBUHTIB 3HAXOUTHCS TaK:

Ner= N%° (8.41)

ae:
Nef- €PEKTUBHA KUIBKICTh TBUHTIB;
N - KUTBKICTh TBHUHTIB, SIKi IIFOTh Pa30M B 3’ €HAHHI.

8.8.5.2 CnipoMoOsKHiCTH MJIOIMHH
B napaepaghi (2) 3sminumu eupaz (8.58) i uumamu max:

s Fxeda>0

f
frox ={ Ho st Fyea<0 (8.58)

8.10 3yOuacri muiocki 3’€IHAHHA
B napaepagpi (2) sminumu supas (8.72) i vumamu max:

st tuamis 3 C1 go C9

18k k k,d>®
Rk T (8.72)
25k k,k,d>

st tamis 3 C101C11.

B napaepai (4) sunyuumu:

he — rIOMHA TPOHUKHEHHS LYY B MM
I 3aMiHUmMu Ha.

he — rMOMHA TPOHUKHEHHS LIYITY.

9.2.4.2 CrnpomieHuii aHai3 cTiHOBHUX aiagparm — meToa A

B napazcpadi (3) eunyyumu:

ne Fivrd — MPOEKTHA 3[AaTHICTh BUTPUMYBATH HABAHTAXKEHHS TPSCKU CTIHOBOI MaHel 3TiIHO
9.2.42(3) 1a 9.2.4.2(5)

I 3aMIHUmMU Ha:

ne Fivrd — TMpOEKTHA 3ATHICTH BUTPUMYBATH HABAHTAXEHHS TPACKH CTIHOBOI MaHENl 3TiIHO
9.2.4.2(4) 12 9.2.4.2(5)

9.2.4.3.2 IIpoexTHa mpoueaypa

B napazcpadi (3) eunyyumu:

So— 06a30BHI KPOK YKpiIUTIOBajia, JUBKUCH (4) HUXKYE;

K¢ — MOKa3HUK po3Mipy [UIs MaHei, TUBHCH (4) HIKYE

I 3aMIiHUmMu Ha:

So— 06a30BHI KPOK YKpIIUIIOBaja B MM, AUBHCH (4) HUXKUE;

Kd — IOKa3HUK pO3MIpy ISl CTiHH, IUBUCH (4) HIKYE;
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6 napazpaghi (4) unyuumu:

5, = 2700d (9.26)

Px
Ie.
d — miameTp yKpiriroBaia B MM;
Pk — XapaKTEPUCTUIHA IIUIBHICTh JIEpeB’THOT pamu;
I 3amMiHumu Ha:

5, = 2. (9.26)

Pk

ae:

So— 0a30BHIl KPOK YKPIIUTIOBaja B M;

d — miamerp yKpirutoBaia B MM;

Pk — XapaKTepUCTHYHA MIUTHHICTh JIePeB’THOT paMu B KI/M°.

10.4.5 I'eunTH

(1) Jns rBUHTIB 3 TONEpEHIM 3aCBEPUICHHSIM B M SIKii JIEpEBUHI 3 JiaMeTpOM HDKKH 0<6 MM,
MOoNepeHE 3a 3aBep/UIeHHA He MoTpiOHe. s IBUHTIB B TBEp[iil AepeBHHI 1 A TBUHTIB 3
MOTIEPEIHIM 3aCBEePIUICHHSIM B M’SIKil JepeBUHI 3 miaMeTpoMm O>6 MM HeEOoOXimHEe MomepenHe
3acBEp/UICHHSI 3 HACTYITHUMU BUMOTaMHU:

- HaIpaBJISIFOYMNA OTBIp U1 HDKKU Ma€ MaTH TakKui caMHi JiaMeTp SK JlaMeTp HDKKH 1 TaKy camy
IIIHOUHY K JOBXXHHA HDKKU;

- HaIpaBJISIOUUNA OTBIp sl Pi3bO0BOI YaCTHHU Mae MaTu JiameTrp mpuoausHo 70% Big miameTpy
HDKKH.

(2) Jlns nepeBuHM 3i minpHicTIO Ginmbmre 500 Kr/M° miaMeTp IONEPEIHBOTO 3a CBEPIUICHHS MAe
BHU3HAYATUCh BUMIPOOYBAHHSIM.

(3)P Kosm momepenHe 3acBEepAJieHHS 3aCTOCOBYETHCS IS CaMO3aKPY4YYIONIUXCS TBHUHTIB,
HaIpaBJISIOYNI JilaMeTp OTBOPY Ma€ OyTH He OiIbllie YMM BHYTPIIIHII giameTp pi3pou di.
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HMonartok A (ingpopmaruBumii): 3pi3 00Ky i 3pi3He pyiiHyBaHHsI A00e10 NpPH MacHBi

3’€IHYBaYiB JIePeBUHH /10 CTAJi T100€JIbLHOI0 TUILY
B napaepagpi (1) sminumu eupasu (A.3) i (A.7) i uumamu max:

tunu pyinysanns (C,T,j/1,k,m)
t

Lnet,v 1
A1et v = Lnet v AJI THIOWUX TUITIB PYWHYBAHHA

2’ (Lnet,t + 2tef )

t, = (©)(h)

MyRk _
fhkd

|

(d)(@)

C.3.1 llpunymeHHs
B napaepadgi (2) saminumu n’samuii abzay i yumamu max:

- 3’€IHaHHSI, 3aKJIaH1 €JIEMEHTH Ta KYTOBI1 3’ €IHaHHS MPOEKTYI0ThCs 3riaHo 3 C.3.3.

C.3.2 OcboBa Hecy4a CIIPOMOSKHICTh
Ilapacpagp (1) sminumu i vumamu max:

(A.3)

(A.7)

(1) dns BigxmieHHS KOJOH B HampsMKy Y (muBuch Pucynok C.1) Hecydya 34aTHICTh Ma€

OpaTuCh SIK CymMa CIIPOMOKHOCTEH OKPEMHUX €IIEMEHTIB.
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91.010.30; 91.080.20

KuroueBi ciioBa: gepeB’siHi KOHCTPYKIIii, TbHA IEPEBUHA, KJICEHA EPEBUHA, KJIac MIIHOCTI,
XapaKTepUCTUYHUH OITIp, PO3PaxXyHKOBHUH OIip, MOIYJb IPY>KHOCT1, MOZYJIb 3CYBY, PO3PaxXyHOK
nepepiziB, eJIEMEHTH KPIIUICHHS, 3'€JHAHHS, KIICEH] 3'€ITHAHHS, PO3PAXYHOK 3'€THAHbD,
JOBTOBIYHICTH, 3THHAIBHA KOPCTKICTh, POCTOPOBA )KOPCTKICTH, (pepMH, KOJIOHH.

3aCTyIHHK IUPEKTOpPa
IHCTUTYTY 3 HayKOBO1 poOoTH Tapacrok B.T'.

3aBimyBad BAILTY,
HayKOBUH KEPIBHUK Kpiros B.O.
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