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IMepeamosa

Le#t €Bponeiicbkuii crangapt EN
1995-2 miaroroBneHo TexHIYHUM
Komirerom CEN/TC 250 “byniBenbHi
€BpoKoIN”, CEKpeTapiaT IKOTO
nigrpumyetbest BSIL

[pomy €BponeiicbkoMy CTaHIapTy
Oyzie Ha/laHO CTaTyC HAI[IOHAIBHOTO 3
MyOJTIKAII€I0 1IGHTHYHOTO TEKCTY abo
CXBaJICHHSIM He mi3Hime TpaBHsa 2005 poky i
IIPU CKacyBaHHI CyIEepeUIMBUX
HaI[IOHAJIbHUX CTAHAAPTIB HE Mi3HIIIe
oepesns 2010 poky.

[eit moKyMEHT MIATOTOBJIECHO HA
3aminy ENV 1995-2:1997. CEN/TC250 €
BIJIMOB1IaJIbHUM 3a BCl byaiBenbHi
€Bpokoau.

VY BIAMOBIIHOCTI O BHYTPILIHIX
noctanoB CEN/CENELEC ueii
€Bponeiicbkuil ctanaapt 30008’ s13aH1
peanizyBaTy HalllOHAJIbHI OpTaHu 3i
CTaHJIapTHU3allil TaKuUX KpaiH: ABCTpid,
benbris, Yecpka Pecmyoiika, Jlanis,
Oistaais, ®panmia, Himeuunna, I'pertis,
Icmannis, [pmannis, Itams, JlrokcemOypr,
Manswta, Hinepnanau, Hopseris,
[Toptyramis, Cnosenist, Icmanis, [IBerris,
[Beitapis Ta Bennka bpuranis

IlepexymoBu nporpamu €BpokojaiB

VY 1975 poui Komicis €Bpomneiicbkoi
CHinbHOTH IPUIHSTIA PIICHHS TTPO
nporpamy i y raiay3i Oy1iBHHIITBA Ha
miacTasi crarti 95 JloroBopy. MeToto
nporpamu 0ys10 YCYHEHHS TEXHIYHUX
MEePEIIKO/ ISl TOPTIBIIi 1 Y3TOHKEHHS
TEXHIYHUX YMOB.

Foreword

This European Standard EN 1995-2 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withdrawn at the latest by March 2010.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 1995-2:1997.CEN/TC250 is
responsible for all Structural Eurocodes.

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,lceland,
Ireland, Italy, Latvia, Lithuania,
Luxemburg, Malta, Netherlands, Norway,
Poland,Portugal, Slovakia, Slovenia, Spain,
Sweden, Switzerland and United Kingdom.

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.



VY pamkax wiei mporpamu niii Komicist
B3siJ1a Ha ceOe IHIIIaTUBY CTBOPEHHS
CHCTEMH y3TO/DKEHUX TEXHIYHUX MPaBUI
JUTS IPOCKTYBaHHS Oy/IIBENb 1 CIIOPY/I, SKi Ha
nepioMy erari Oynu 6 anTbTepHATHBOIO
YMHHUM HaIllOHAJBHUM MIPABUJIAM JIep)KaB, 1
3pEIITOI0 MaTH O 3aMIHUTH iX.

Ynponosx m’sitHaausATH pokiB Komicis
3a pornomororo KepiBHoro komirety, 10
CKJIJTy SIKOTO BXOIHJIH MIPEJCTaBHUKH
JieprKaB, MPOBOHIIA PO3POOKY ITPOTpaMu
€BpOKO/IIB, IKa IPU3BETA IO CTBOPEHHS Y
1980-Tux pokax mepmoro MOKOIIHHS
€BPOIEHCHKUX KOJIIB

VY 1989 poui Kowmiciero ta nepxaBamu-
yieHamu €C ta €CABT 6yno BupiiieHo, Ha
ocHoBi yroau® misx Komiciero Ta CEN
MepeaaTH MmAroTOBKY Ta IMyOJTiKaIlito
€BpoxkoaiB y CEN uepes psa MaHIaTiB, 3
TUM 100 3a0€3MeYnTH IM MalOyTHIN cTaTyC
eBpormeiicekoro cranaapty (EN).

1Vroma mixx Kowmiciero €Bponeiichkoi
CrineHotu 1 €BponeticbkiM Komiterom 3i
Cranpaptuzanii (CEN) mpo po3podky €BpokoiB 1o
MIPOEKTYBAHHIO OYIiBENb 1 CHOPYIKEHD ITUBLTHHOTO
oynisuuirtBa (BC/CEN/03/89).

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
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).

! 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).



Le paxruyno o0'eqnye €Bpokoan 3
MOJIOKEHHSIMU AUpeKTHB Paau Ta/abo 3
pimenasiMu Kowmicii BitHOCHO
€BPOTICHCHKUX CTAHIAPTIB (HAIPHUKIIA,
Hupextusu Pagu 89/106/€EC mpo
oynisenbHi BupoOu - JICII - Ta lupextuBu
panu 93/37/€EC, 92/50/€EC i 89/440/€EC
Ha TPOMAJICHKi pOOOTH Ta TOCIYyTH
BIJIIOBITHO JI0 TUPEKTUB CBPOMEHCHKOT
acoriarii BUTbHOT TOPTiBJIi, SIKi BBEJCHO 3
METOI0 CTBOPEHHS BHYTPIIIHHOTO PUHKY).

CrpykTypa nporpamMmu €BpOKOIiB
MICTUTh TaKl CTAaHJAPTH 1, SIK IPABUIIO,
CKJIQJIa€ThCS 3 JEKUIBKOX YaCTHUH:

EN 1990:2002 €Bpokoa. OcHoBH
MIPOEKTYBAaHHS KOHCTPYKI[iH

EN 1991 €poxon 1. Jlii Ha
KOHCTPYKIII{

EN 1992 €spoxkon 2. [TpoexTyBaHHs
3a11300€TOHHUX KOHCTPYKIIIH

EN 1993 €spoxkon 3. IIpoexTyBaHHs
CTaJIEBUX KOHCTPYKITIH

EN 1994 €spoxkon 4. IIpoexTyBaHHs
cTane3ani300eTOHNX KOHCTPYKITI

EN 1994 €Bpokona 5. [TpoektyBaHHs
JEPEB'STHUX KOHCTPYKITIHA

EN 1994 €Bpokon 6. [TpoektyBaHHs
KaM'ssHUX CIIOPYI

EN 1994 €Bpoxon 7. 'eoTexHiune
MIPOEKTYBaHHS

EN 1998 €Bpokon 8. [IpoektyBaHHs
CEHCMOCTIMKUX KOHCTPYKITIH

EN 1999 €Bpokon 9. [IpoektyBaHHs
AIFOMIH1€EBUX KOHCTPYKITiH.

VY crangaprax €BpOKO/I1iB BU3HAHO
BIJIMTOB1IaJIbHICTh OPTaHIB PEryIIOBaHHS Y
KOJKHIH JIep>KaBi 1 rapaHTOBAHO MPaBO Ha
BU3HAYEHHS MOKA3HUKIB BIIHOCHO MPaBUII
TeXHIKH O0€3TIeKH Ha HAIlIOHAJILHOMY PIBHI,
SIKITIO 111 TOKA3HUKH B PI3HUX KpaiHax
BIJIPI3HSIOTHCA.

Crartyc i cepa 3acTocyBaHHSA
€Bpokoais

Hepxasu-unenn €C 1 EABT
BHU3HAIOTh, 110 €BPOKOAM CIYXKAaTh SIK
JOBIIKOB1 TOKYMEHTH JJIsl TAKUX IIUIEH:

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
andequivalent EFTA Directives initiated in
pursuit of setting up the internal market).

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

EN 1990:2002 Eurocode: Basis of
Structural Design

EN 1991 Eurocode 1: Actions on
structures

EN 1992 Eurocode 2: Design of
concrete structures

EN 1993 Eurocode 3: Design of steel
structures

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

EN 1995 Eurocode 5: Design of timber
structures

EN 1996 Eurocode 6: Design of
masonry structures

EN 1997 Eurocode 7: Geotechnical
design

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.

Status and field of application of
Eurocodes

The Member States of the EU and
EFTA recognise that Eurocodes serve as
reference



— sIK 3aci0 JIOBEJCHHS BIAMOBITHOCTI
OyaiBenb 1 CIOPYHKEHb IUBLUILHOTO
OyIIBHUIITBA OCHOBHUM BHMOT'aM
Hupextusu Panu 89/106/€EC, i, 30xpema,
HalBaXMBIUM BuMoram Ne 1 —
MexaHiuyHa MIIHICTB 1 CTIAKICTB 1
ocHOBHUM BuMoram Ne 2 — TloxkexHa
Oe3meka;

— sSIK OCHOBY JIJISl ICTAJIbHOTO
BUKJIQJICHHS B JIOTOBOPAaxX Ha Oy/iBeNbHI
poOoTH 1 HAa HEOOXinH1 IHKEHEepHI
KOMYHIKaIIii;

— SIK CTPYKTYPY JUTSI CTBOPCHHS
TapMOHI30BaHUX TEXHIYHUX creu(iKaIlii
Ha OyaiBenbH1 BUpoou (ctannaptu EN 1
ETA).

Ockinbku €BpOKOAM CTOCYIOTHCS
BUKOHAHH$ Oy/1BEJIbHUX poOIT, BOHU
0e31mocepeIHbO MOB'A3aH]1 3
TTOSICHIOBAIEHAMH JIOKyMEHTaMH> Ha sKi
HaBOJIATHCS MOCUJIAHHSA B CTATTI 12
JlupekTuB 3 OyniBeTbHUX BUPOOIB, HABITh
SIKITIO BOHH BIIPI3HSIIOTHCS BITT
rapMOHI30BaHKX CTAHAAPTIB HA BUPOOU®,
Tomy texniuni komitett CEN 1 poboui
rpynu €BporenchKoi acoiallii BUIbHOT
toprieii EFTA, po3po0basitoun ctanmaptu
Ha Oy/iBesbHI BUPOOH, MAIOTh HAJICKHUM
YUHOM BPaxOBYBaTH TEXHIYHI aCTICKTH
€BpOKOIIB /s 3a0€31MEeUeHHS ITOBHOT
BIJIIIOBITHOCTI OCTaHHIM.

2Bignosinuo g0 nyHkTy 3.3 CPD ocHOBHMM
Bumoram (ER) HeoOXiHO HaiaTn KOHKpETHY hopMy
B MOSICHIOBAJIBHUX JOKYMEHTAX JUISl CTBOPCHHS
HEOoOX1THHUX 3B'SI3KIB Mi>K OCHOBHUMH BUMOTaMH 1
MaHznaTamu juist rapmonizoBanux EN 1 ETAG/ETA.

SBiamnosimno 10 crarti 12 CPD noscHOBabHI
JIOKyMEHTH MAaIOTh:

a) HA/IABaTH KOHKPETHY ()OPMY OCHOBHHM
BHMOTaM IIIOJI0 TapMOHi3aIlii TepMIHOIOTiT Ta
TeXHIYHOI 0a3W, 13 3a3Ha4YeHHsIM KJaciB a0o piBHIB
JUTS KOXKHOI BUMOTH OKPEMO 33 HEOOX1IHOCTI;

b) BcTaHOBIFOBaTH METOMM CIIiBBiIHOIIEHHS
[UX KJIaciB a0o0 piBHIB BUMOT 3 TEXHITHIMH
YMOBaMH, HATIPUKIIA/I, 3 METOJIAMH PO3PaXyHKY 1
BITPOBA/KEHHS, TEXHIYHHUX MPABUII POCKTYBAHHS
TOIIIO;

¢) OyTH OCHOBOIO JUISI CTBOPEHHS
TapMOHI30BaHUX CTaHAAPTIB i KEPIBHUX MPUHIIUIIIB
JUTS €BPOTIEHCHKUX TEXHIYHUX Y3TOIKEHb. €BPOKOIN
(haKTUYHO BUKOHYIOTh aHAIOTIYHI QYHKIII] BiTHOCHO
ocHoBHOI BuMmor# ER 1 1 vactunu ER 2.

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 N°1 — Mechanical
resistance and stability — and Essential
Requirement N°2 — 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:

a) give concrete form to the essential
requirements by harmonising the terminology and
the technical bases and indicating classes or levels
for each requirement where necessary ;

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

c) serve as a reference for the establishment of
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.



Y €Bpokojax MpeacTaBIeHO OCHOBHI
NPUHLUIN TPOEKTYBAHHS, PO3PAXYHKY 1
BHU3HAYCHHS PO3MIPIB IIUTICHUX HECHUX
KOHCTPYKI[ifl 1 CKJIaJIOBUX €JIEMEHTIB TpU
BUKOPHCTaHHI B 3BUYAITHOMY 1 IEpEeIOBOMY
OyniBHUIITBI. BOHM He MOMMPIOIOTECS HA
HECTaHIAPTHI KOHCTPYKIIii 200 yMOBHU
MPOEKTYBaHHS, IS IKUX HEOOXiTHO
J0JJATKOBO BUKOPHUCTATH €KCIIEPTHI OL[IHKH.

HauionauabHi penakuii €Bpokoay

HamionaneHi cTangapt, 1o
BIJIMOB1/1al0Th €BPOKOY, MAIOTh MICTHUTH
MOBHUM TeKCT €BpOKOAA (BKIIOYAIOUH BC1
NoJIaTKM) y BUrisal, onyonikoBanomy CEN,
3a MOJKJIMBOCTI, 3 HAI[IOHAJILHOIO
TUTYJABHOIO CTOPIHKOIO 1 HAI[IOHAJIBHOO
MepeAMOBOIO, a TAKOK HAIIOHATLHUM
JTOJTATKOM.

HamionaneHi 101aTKH MOXKYTh
MICTUTH JIaH1 JIUIIE 32 TUMH ITapaMeTpaMu,
K1 B €BpoKo/il He OyJI0 HaBeJIEHO 1 SIKi
MUISITAI0Th BU3HAYEHHIO HA
HarioHaasHOMY piBHI. L{i mapamerpu (NDP)
JIIOTH MPU MPOCKTYBaHH1 KOHCTPYKIT1i
BHCOTHHX OYIOB 1 Oy/aiBeIb ITUBUTLHOTO
OyIIBHMIITBA y BIATIOBIIHINA JIepKaBi,
TOOTO:

— 3HAYCHHS KOCQIIIEHTIB HATIHHOCTI
Ta/abo Kiacu, sIKUM B €BPOKOJIaX HAaBEJCHO
aIIbTePHATHUBH;

— 3Ha4YeHHsI, U1 IKUX B €BpOKO/Ii
HABEJICHO JIMILIE CUMBOJI TapaMeTpy ;

— cnienivHi U1 IEBHOT KpaiHM JaH1
(reorpadiuHi, KIIIMaTHYHI, TOIIO),
HAIPHUKIIAJ], KapTH CHIrOBOI'O
HaBaHTAKECHHS;

— MPOLEIYPH, IS SIKUX HABOISTHCS
albTepHATUBHI MpoleaypH B €BPOKOI;

- pillIeHHs OJI0 3aCTOCYBaHHS
JIOBIIKOBHX JIOJATKIB;

— TIOCUJIAaHHS Ha JIOJIATKOBY
iH(OopMalito, 110 He CYyepeynuTh
BUKOPUCTAHHIO €BPOKOJTY.

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
user to apply the Eurocode.



3B's13kM Mik €Bpokogamu i
Y3ro:KeHUMHU TeXHIYHUMH YMOBaMH
(ENs ta ETAs)

Cuin 3a0€31MeYnTH y3roKEeHICTh MK
TEeXHIYHUMHU yMOBaMH Ha Oy/IiBeNbHi
MaTepialiv 1 TeXHIYHUMH MTPaBHIAMH
BUKOHaHHs pobit?. Kpim Toro, Bes
iHpopMaris, mo cynpoBokye CE
MapKyBaHHsI IPOEKTHOT JJOKYMEHTAIlil, SIKa
BITHOCHTBCS 10 €BPOKOJIIB, MA€ YITKO
BKa3yBaTH, SKi BCTAHOBIIIOBaHi Ha
HaI[IOHAJILHOMY PiBH1 [TapaMeTpH JIeKaTh B
iX OCHOBI.

JMoaarkoBa indopmanist npo
cranaapt EN 1995-2

EN 1995 Bkitouae 0CHOBHI IPUHIIMIIH 1

npaBuiIa 6e3neKu, IpUIaTHOCTI JI0
eKCIUTyaTallii 1 MIIIHOCTI1 IepeB’ STHUX
KOHCTPYKIIN 1y OyIBHUIITBA MOCTIB.

VY EN 1995-2 nogaTkoBO HaBOJIECHO
HOPMH TIPOEKTYBAHHS JI0 OCHOBHHUX HOPM,
BUKIIaJieHNX y ctanaapTi EN 1995-1-1, a
takox y EN 1995-1-1 1 EN1990: 2002 Ta y
BinnoBinHii yactuai EN 1991.

3HadeHHs Koe(DiIi€HTIB HaIIHHOCTI Ta
IHIITMX TTapaMeTpiB HAIIHOCTI
PEKOMEH/IYIOTHCS SIK OCHOBHI TIOKa3HUKH,
10 3a0€3MeUy0Th HAIC)KHHUHN PIBEHb
HaJIHOCTI. BOHU Tak0oX BpaxoOBYIOTh
HaJIS)KHUH pIBEHh BUKOHAHHS POOIT 1
ynpaBiiHHA sSKkicTio. [Ipu Bukopucranui EN
1995-2 sk 6a30BOTrO TIOKYMEHTA, B IHIITNX
HopMmaTuBHUX nHokymeHTax CEN/TC cruin
MPUHAMATH Ti K cami 3HAYCHHS
Koe]iIieHTIB.

Hanionansuuii nogatok aias EN
1995-2

VY 11pboMy cTaHapTi JesIKi BETUYUHH
CYIIPOBOJIKYIOTHCS IPUMITKaMHU, SIK1
BKa3yIOTb, IO 111 BETMYUHU MOXKYThb
BCTAHOBJIFOBATHCS 32 BUOOPOM KOHKPETHOT
KpaiHu.

“muB. craTTio 3.3 i cTaTTio 12 CPD, a Takox
po3ninn 4.2,4.3.1,43.21521D1

Tomy Hanionansauii crangapt EN
1995-2 mae MiCTUTH HaALIOHAJILHUH
J0JIaTOK, B IKOMY Oy/ie BU3HAUYEHO BC1
napameTpH, 10 HeoOXiIH1 IS
BUKOPHUCTAHHSI PU MPOEKTYBaHHI1 MOCTIB,
K1 OynyTh MOOYI0BaH1 y BiIMOBIIHIM
KpaiHi.

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.

Additional information specific to
EN 1995-2

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

For the design of new structures, EN
1995-2 is intended to be used, for direct
application, together with EN 1995-1-1 and
EN1990:2002 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 1995-2 is
used as a base document by other CEN/TCs
the same values need to be taken.

National annex for EN 1995-2

This standard gives alternative
procedures, values and recommendations
with notes indicating where national choices
may have to be made.

4 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.

Therefore the National Standard
implementing EN 1995-2 should have a
National annex containing all Nationally
Determined Parameters to be used for the
design of bridges to be constructed in the
relevant country.



Bubip Ha piBHI KpaiHH TOITYCKA€THCS B
TaKUX MoJoxkeHHAX ctannapty EN 1995-2:

2.3.1.2 (1) Knacu TpuBanocTi
HaBaHTa)KCHHS

2.4.1 Po3paxyHKOBI1 3HAaUE€HHS
KoeiIieHTIB HaIIITHOCTI 32 MaTepiaioM

7.2 T'pannyHi 3HAYSHHS BIIXUJICHD

7.3.1 (2) demndipyBaHHS BiTHOCHHU

Po3aia 1 3arajapHi mojoKeHHs

1.1 Cdepa 3acTocyBaHHs

1.1.1 Cdepa 3acrocyBannas EN 1990

(1) P EN 1990 3acTocoBytoTh 10
MPOEKTyBaHHs Oy/iBeIb 1 OyMiBEIBbHUX
poO0iT 3 epeBuHH (CYIUTBHOT IEPEBUHH,
nusioMaTepiaiay, CTpyraHoro
nuioMarepiainy abo y popmi KkepAuHHU,
JIOTIATOKJICHOBUX €JIEMEHTIB a00
JIepeB'SHUX €IEMEHTIB KOHCTPYKIIIH,
HampukIiaj, Opyca Ha OCHOBI KJI€HOBOTO
IITMOHY) a00 JePEB'THUX ILTUT, IKi 3'€HAHO
3a OTIOMOTO0I0 KJIEHOBHUX peYOBHUH a00
MeXaHIYHUX 3'enHadb. BiH BigmoBimae
MIPUHITATIAM 1 BUMOTaM O€3IeKH Ta
MPUIATHOCTI IO €KCILTyaTallii KOHCTPYKITIH,
a TaKO’K OCHOBaM IIPOEKTYBAHHS Ta
nepeBipkam, 1o periameHToBani EN
1990:2002.

(2) P EN 1990 posrusaae nuiie
BHMOTH JI0 MEXaHIYHOTO OTIOPY, HaIIHHOCTI
eKCIuTyaTarlii, MilfHOCTI Ta BOTHECTIMKOCT1
JEpEB'THUX KOHCTPYKIIiK. [HII BUMOTH,
TaKl sIK, HalPUKJIAJ, TEII0- a00
3BYKO130JISI1115, HE PO3TIISIAIOTHCS.

(3) EN 1990 npusnayeno mist
3aCTOCYBaHHS Pa3oM 3:

EN 1990:2002 €Bpokoa. OcHoBH
MIPOEKTYBaHHS KOHCTPYKIIiif;

EN 1991 /Iii Ha KOHCTPYKIIi.

EN Ha OyniBenbH1 BUpoOH, 110
BITHOCSITBCS JIO IEPEB'STHUX KOHCTPYKILiii.

EN 1998 IlpoekryBanHs
CEMCMOCTIMKUX KOHCTPYKIIIH, SIKIIO
JepeB'siHI KOHCTPYKIIil po3TalloBaHi B
celiCMIYHUX paiioHax.

National choice is allowed in EN 1995-
2 through clauses:
2.3.1.2(1) Load-duration assignment

2.4.1 Partial factors for material
properties

7.2 Limiting values for deflection

7.3.1(2) Damping ratios

Section 1 General

1.1 Scope

1.1.1 Scope of EN 1990

(1)P EN 1990 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 that are given in EN
1990:2002.

(2)P EN 1990 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 1990 is intended to be used in
conjunction with:

EN 1990:2002 Eurocode — Basis of
structural 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 1990 moaineno Ha Taxi
YaCTHHHU.

EN 1995-1 3aranbHi M0JI0KEHHS

EN 1995-2 Mocrtn.

(5) EN 1995-1 3arainpHi MOJI0KEHHS
MICTHTB.

EN 1995-1-1 3aranpHi 0JI0KEHHS.

3arayipHi MpaBWIIa 1 MpaBUIIA ISl CIIOPY/I.

EN 1995-1-2 3aranpHi [IOJI0KEHHS.
Po3paxyHOK KOHCTpYKIIii Ha
BOTHECTIAKICTB.

(4) EN 1990 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 General — Structural Fire
Design



1.1.2 C¢epa 3actocyBannss EN 1995-2

(1) EN 1995-2 posriisinae 3arainbHi
MpaBWJIa MPOCKTYBAaHHS KOHCTPYKIIHHUX
YaCTHUH MOCTIB, TOOTO €JIEMEHTIB
KOHCTPYKIIii, STKi BOXKJIUBI JJIs1 HATIHHOCTI
[UTICHOTO MOCTa 200 OTO OCHOBHUX
YaCTHH, SKi BUTOTOBJICHO 3 JIEPEBHHHU a00 3
IHIIUX JepeB’SHUX MaTepialliB, OKpeMo abo
B CITOJIy4eHHI 3 OETOHOM, CTAJLTIO 200
IHIIUMU MaTepialamMu.

(2) Y EN 1995-2 posrusiHyTo Taki
MTUTAHHS:

YacTtuna 1. 3arayibHi MOJI0XKEHHS

Yactuna 2. OcHOBa NPOEKTYBAaHHS

Yactuna 3. BnactuBocti MaTepianisB

Yactuna 4. MinHicThb

Yactuna 5. OCHOBU pO3paxyHKy

YactuHna 6. ['pannyHi cTanu 3a
MIIHICTIO

Yactuna 7. ['pannyHi cTanu 3a
MPUAATHICTIO A0 €KCTUTyaTaIlii

Yactuna 8. 3'emHaHHS

Yactuna 9. [letanizaiiis KOHCTPYKLIH 1
KOHTPOJIb.

(3) Y yactuHni 1 Ta yacTiHU 2 HaBEIEHO
MYHKTH HA JOJIaTOK JI0 THX, 110
Bcra"oBiieHi B EN 1990:2002 «E€Bpoxo:
OcHOBU MPOCKTYBaHHS KOHCTPYKITii».

(4) Sxu10 HE BCTAHOBJICHO 1HIIIOTO,
3actocoBytoTh EN 1995-1-1.

1.2 HopmaTHuBHI NOCHJIAHHSI

(1) HactymHi HOpMaTHBHI JOKYMEHTH
MICTATH MOJIOXKEHHS, SIKi, 32 JOIIOMOTI0IO
MOCUJIaHb y IIbOMY JIOKYMEHTI, CKJIaJIal0Th
MOJIOKEHHS TaHOTO0 €BPONENCHKOTO
cTannapry. s naTroBaHUX MOCHIaHb
Mo JaJIbIII X 3MiHHM a00 Teperysig He
3aCTOCOBYIOTh. 320X0UYIOTHCS
JOCTIIKEHHS. MOKIIMBOCTEH 3aCTOCYBaHHS
OCTaHHIX BUJaHb HOPMATHBHHUX
JOKYMEHTIB, 110 HABOJAATHCS HUXKYE,
CTOPOHAMH 3a yroJIaMu, sIKi OCHOBaHi Ha
CHpaBXHbOMY MKHApOAHOMY CTaHAAPTI.
J171 HeJJaTOBaHUX MOCUIIAHb 3aCTOCOBYIOTh
OCTaHHE BUJAHHS HOPMATUBHOTO
JOKYMEHTA, Ha SIKUH 3pO0JIEHO MOCUIIaHHS.

1.1.2 Scope of EN 1995-2

(1) EN 1995-2 gives general design rules
for the structural parts of bridges, i.e.
structural members of importance for the
reliability of the whole bridge or major parts
of it, made of timber or other wood-based
materials, either singly or compositely with
concrete, steel or other materials.

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

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

Section 8: Connections

Section 9: Structural detailing and
control

(3) Section 1 and Section 2 also provide
additional clauses to those given in EN
1990:2002 “Eurocode: Basis of structural
design”.

(4) Unless specifically stated, EN 1995-
1-1 applies.

1.2 Normative references

(1) The following normative documents
contain provisions which, through
references in this text, constitute provisions
of this European standard. For dated
references, subsequent amendments to or
revisions of any of these publications do not
apply. However, parties to agreements
based on this European standard are
encouraged to investigate the possibility of
applying the most recent editions of the
normative documents indicated below. For
undated references the latest edition of the
normative document referred to applies.



€BpOIEHChKI CTaHIAPTH !

EN 1990:2002 €Bpokoa — OcHOBH
MPOEKTYBAaHHS KOHCTPYKIIii

EN 1990:2002 / A1 €Bpokoa — OcHoBH
MPOEKTYBAaHHS KOHCTpYKIii/monpaBka Al —
nonatok A2: 3acTOCyBaHHS JI0 MOCTIB

EN 1991-1-4 €spoxon 1: Jlii Ha
KoHCTpyKIii — Yactuna 1-4: BitpoBsi
HaBaHTAXCHHS

EN 1991-2 €Bpoxon 1: Jlii Ha
KoHCTpyKIii — YactuHa 2. Pyxomi
HABaHTAKEHHS HA MOCTH

EN 1992-1-1 €Bpoko 2:
[TpoexTyBaHHs 32113006 TOHHUX
KOHCTpyKIiK — Yactuna 1-1: 3aranbHi
MpaBHJiIa 1 IpaBUIA IS CIOPY/L

EN 1992-2 €Bpoxon 2: [IpoexTyBaHHS
3a11300€TOHHUX KOHCTPYKIIH — YacTuHa 2:
3aniz00eTOHHIN MOCTH.

EN 1993-2 €Bpoxon 3: [IpoekTyBaHHsS
CTaJIeBUX KOHCTPYKIIii — YacTuHa 2:
CraneBi mocTu

EN 1995-1-1 €Bpokog 5:
[IpoexTyBaHHS AepeB'IHUX KOHCTPYKIIIHA —
Yactuna 1-1: 3aranbHi MOJIOKEHHS —
3aranbHi MpaBuiia 1 MpaBuja AJIs CIIOPY

EN 10138-1 Hampy>xyBana apmarypa —
Yactuna 1: 3aranpHi BUMOTH

EN 10138-4 HanpyxyBaHa apmarypa —
UYactuna 4: CtepxHi

1.3 llpunymeHHs

(1) JonaTtkoBi BUMOTH 10
BUT'OTOBJICHHSI, TEXHIYHOTO
00CIyroByBaHHS 1 KOHTPOJIIO HABEJICHO B
yacTuHi 9.

1.4 BigmiHHOCTI Mi’k NpUHOMNIAMUA i

NMPaBUJIAMHU 32CTOCYBAHHS
(1) Jus 1.4 (1) EN 1995-1-1.

1.5 Busnayenus

1.5.1 3arainbHi

(1)P 3acTocoByrOTh BU3HAUEHHS, 1110
BcraHoBieHo B EN 1990:2002 mynkr 1.5 1
EN 1995-1-1 nynxkr 1.5.

European Standards:

EN 1990:2002 Eurocode — Basis of
structural design

EN1990:2002/A1 Eurocode — Basis of
structural design/Amendment Al — Annex
A2: Application to Bridges

EN 1991-1-4 Eurocode 1: Actions on
structures — Part 1-4: Wind loads

EN 1991-2 Eurocode 1: Actions on
structures — Part 2: Traffic loads on bridges

EN 1992-1-1 Eurocode 2: Design of
concrete structures — Part 1-1: Common
rules and rules for buildings

EN 1992-2 Eurocode 2: Design of
concrete structures — Part 2: Bridges

EN 1993-2 Eurocode 3: Design of steel
structures — Part 2: Bridges

EN 1995-1-1 Eurocode 5: Design of
timber structures — Part 1-1: General —
Common rules and rules for buildings

EN 10138-1 Prestressing steels — Part 1:
General requirements

EN 10138-4 Prestressing steels — Part 4:
Bars

1.3 Assumptions

(1) Additional requirements for
execution, maintenance and control are
given in section 9.

1.4 Distinction between principles and
application rules
(1) See 1.4(1) of EN 1995-1-1.

1.5 Definitions

1.5.1 General
(1)P The definitions of EN 1990:2002
clause 1.5 and EN 1995-1-1 clause 1.5

apply.






1.5.2 lonatkoBi TepMiHU Ta
BU3HAYCHHS, SIKI BAKOPUCTOBYIOTHCS B
IbOMY CTaHJIApPTi

1.5.2.1 3'eqnanns 3 xoa00KamMu

3'eqHaHHS, 1110 MPALIOIOTH HA 3CYB Ta
CKJIAJIAIOThCA 3 HEPO3'€EMHOI IeTalli OJJHOTO
eJIEMEHTA, 3arJIH0JICHOTO Y MTOBEPXHIO
B3aeMOil 3 IHIINM elleMeHToM. YacTrHy,
10 B3a€EMOJIIIOTH SIK MTPABHJIO,
YTPUMYIOTBCS pa30M 32 JOTIOMOT OO0
MeXaHIYHUX 3’ €IHYBAIbHUX JI€TaJICH.

Mpumitka: [Ipukian 3'eaHaHHS 3 )KOT00KAMH
NIpUBEJCHUIN Ha pUCYHKY 1.1.

1.5.2 Additional terms and definitions
used in this present standard

1.5.2.1 Grooved connection

Shear connection consisting of the
integral part of one member embedded in
the contact face of the other member. The
contacted parts are normally held together
by mechanical fasteners.

NOTE: An example of a grooved connection is
shown in figure 1.1.

Pucynok 1.1- Ilpuknan 3'eqnanss 3 xonodaMu
Figure 1.1 — Example of grooved connection

1 JlepeBuna
2 beron
3 Criony4Ha jeraib

1.5.2.2 baraTtomapoBi IUIMTH HACTHITY

[TnuTh HacTHITy, IO BUTOTOBJICHI 3
MOIIAPOBOTO MaTepiaiy, sIKUi MOCTaBICHO
Ha pebpo abo YKIIaJICHO ITUCKOM, 1 K1
YTPUMYIOTBCS pa30M 32 JJOTIOMOT OO
MEXaHIYHUX 3’ €JIHYBAJIHUX JeTaiel abo 3a
JOTIOMOTO0 CKJICIOBAaHHSI, MOKa3aH1 Ha
pucynkax 1.211.3.

1.5.2.3 HanpysxeHi 6araToiaposi
TUTUTH HACTUITY

BaratomapoBi minTu HaCTHILY, K1
BUTOTOBJICH] 3 MOKJIAICHUX IJIMCKOM IlIapiB
3 PO3NWISIHUMU a00 CTpyraHUMHU
MIOBEPXHSAMH, SIKI YTPUMYIOTHCS pa3oM 3a
JIOTIOMOT010 TIONEPEAHBOTO HAIIPYKEHHS,
auB. pucyHok 1.2 b, cid.

Key:

1 Timber

2 Concrete
3 Fastener

1.5.2.2 Laminated deck plates

Deck plates made of laminations,
arranged edgewise or flatwise, held together
by mechanical fasteners or gluing, see
figures 1.2 and 1.3.

1.5.2.3 Stress-laminated deck plates

Laminated deck plates made of
edgewise arranged laminations with surfaces
either sawn or planed, held together by pre-
stressing, see figure 1.2.b, c and d.



c) d)

Pucynok 1.2. — [Ipuxsiagy minT HaCTUITY, SIKI BUTOTOBJIEHO 3 IOCTABJIEHUX Ha peOpO €IEMEHTIB:
a) 3a J0MOMOTOIO I[BSIXiB @00 OOJITIB;
b) He ckieeHi Ta 00’ €qHAHI TOTIEPETHHO HATIPYKCHUMH TSHKAMH,
C) CKJICEH] 1 MOTIepeIHRO HAMPYKEH1 OaraTomaposi
JOIIAaTOKJICHOBI IUTHTH, 3 €IEMEHTaMH, TTOKJIAJICHUMH TIJTHCKOM;
d) ckiieeHi i monepeHLO HAMPYKEHi OaraToIaposi
JOUIATOKICHOBI IJTUTH, 3 €IEMEHTaMU, MOKIAJJICHIMHU Ha PeOpo

Figure 1.2 — Examples of deck plates made of edgewise arranged laminations
a) nail-laminated or screw-laminated
b) pre-stressed, but not glued
¢) glued and pre-stressed glued laminated beams positioned flatwise
d) glued and pre-stressed glued laminated beams positioned edgewise

Key:
1 IIBsix a6o Goar 1 Nail or screw
2 CtepikeHb HaIIPY:KEHOT apMaTypu abo 2 Pre-stressing bar or tendon
MOTIEPETHBO HAIPyKeHa apMarypa
3 KueioBuii 0B MiXK CKIICEHUMU 3 Glue-line between glued laminated
[IapyBaTHMH €JIEMEHTAMH members

4 KneitoBuii moB Mk mapamu B ckireeanx 4 Glue-line between laminations in glued
[IapyBaTUX EIEMEHTaX laminated members



1.5.2.4 IInutu HacTWITY 3
XPECTONOIIOHUM pO3TaIIyBaHHSM IIapiB

BararomapoBi miIUTH HACTHITY, SIKi
BUTOTOBJICH] 3 IIApiB, 1[0 MAIOTh Pi3HE
CHpsIMyBaHHS BOJIOKHA B TUIACTax
(xpecromoaiOHa abo Mix piI3HUMH KyTaMH).
[lapu ckieTh pa3oM ado 3'€HYIOTH,
BUKOPHCTOBYIOUM MEXaHI4HI 3'€IHyBaJIbHI
Jeraini, IUB. pUCyHOK 1.3.

1.5.2.5 Tlonepenne Hanpy>KeHHs

Be3nepepBHUii BIUTMB BHACITIIOK
KOHTPOJILOBAHUX CHII 1/ abo aedopmartii,
10 JIFOTh HAa KOHCTPYKILIIO.

IpumiTtka: IIpuknagom € nonepeuHe
MOMEPEe/IHE HAMPY)KESHHS IEPEB'THUX TUTUT HACTHITY
3a JIOIOMOTOI0 CTEPKHIB 200 HANPYKEHOI apMaTypH,
JuB. pucyHok 1.2 b 1o d.

1.5.2.4 Cross-laminated deck plates

Laminated deck plates made of
laminations in layers of different grain
direction (crosswise or at different angles).
The layers are glued together or connected
using mechanical fasteners, see figure 1.3.

1.5.2.5 Pre-stressing

A permanent effect due to controlled
forces and/or deformations imposed on a
structure.

NOTE: An example is the lateral pre-stressing
of timber deck plates by means of bars or tendons, see

figure 1.2 b tod.

Pucynok 1.3— Ilpukian Ty HACTHITY 3 XpEeCTOTIOAIOHUM pO3TaIlyBaHHSM IIapiB
Figure 1.3 — Example of cross-laminated deck plate

1.6 CumBoJn, 0
BUKOpPHCTOBYIOThCst B EN 1995-2

Y EN 1995-2 3actocoByrOTh Taki
MO3HAYCHHS.

[IponucHi 6ykBH TaTUHCHKOTO
angasiry

A - moma HacTHITy MOCTa,

Eomean - cepenuiii MOIysIb IPYKHOCTI,
napajieIbHHUI IO BOJIOKHA;

Eoomean - cepeHiil MOIYIIb TPYKHOCTI,
MePIEeHIUKYIAPHUI 10 BOJIOKHA,

F - cuna;

FtEed - po3paxyHKOBa cuiia po3TAry MK
JIEpPEBUHOIO 1 OETOHOM,;

1.6 Symbols used in EN 1995-2

For the purpose of EN 1995-2, the
following symbols apply.

Latin upper case letters

A Area of bridge deck

Eomean Mean modulus of elasticity
parallel to grain

Egomean Mean modulus of elasticity
perpendicular to the grain

F Force

Fteq Design tensile force between
timber and concrete



Fv,ed - po3paxyHKOBa CHIIa 3CYBY Mixk
JICPEBUHOIO 1 OETOHOM;

Go,mean - CEpEIHill MOJIYIIb 3CYBY,
rapajeabHUi 10 BOJIOKHA,

Goo,mean - CEPEIHIN MOLYIb 3CYBY,
MEPIECHANKYIAPHAN 70 BOJIOKHA (3CYB
CKOYYBaHH);

M - 3araipHa Maca MOCTa;

Mbeam - 3THHATBHHI MOMEHT y Oatiti,
[0 MPEJICTABJISE TUTUTY,

Mmax,beam - MAaKCHMaJIbHUM 3rHHATLHHAI
MOMEHT Y Oairi, o MpeaCTaBsie TINTY;
Nobs - KUTBKICTh ITUKJIIB HAMPY>KEHB 3
MOCTIHHOIO aMILTITYAOI0 HA PIK;

R - koedilieHT HapYKEHHS.

Mani nimepu namuncorkoco anrghagimy

a - BiJICTaHb, KOE(PIIIIEHT BTOMH;

dhor,1 - TOPU30HTAIIBHEC IIPUCKOPCHHS
OJTHI€1 JTIOJTMHU, IO TMEPETUHAE MICT;

ahor,n - TOPU30HTAJTILHE IIPUCKOPCHHS
KUTBKOX JTIFOJICH, IO MePETHHAOTH MICT;

Avert,1 -~ BEPTUKAJILHEC IPUCKOPCHHSI
OJTHI€1 JTIOJTMHU, IO TIEPETHHAE MICT;

Avertn - BEPTHKAIBHE TPUCKOPEHHS BiJT
Iii AEKUTBKOX JIFOCH, 110 TMPOXOIATh 110
MICTY;

b - koedirienT BTOMH;

Def - poOoua mupuHa;

Defc - 3aranpHa poboUa MHUpHHA
OCTOHHOT IIJIUTH;

Det1; Der2 - pobova mupuna GeTOHHOT
TUTUTH;

blam - mmpuna wapy;

bw - MmIMpHUHA HABaHTAXXEHOT IUIOIII Ha
MOBEPXH1 B3a€MOI11 IUTUTU HACTHUILY;

Dw,middle - IIMPHUHA HABAHTAKEHOT IO
rocepe/] IIUTH HACTUITY;

d - miamerp, 30BHIIIHII giamMeTp
CTEepXHS, BIICTAHb;

h - BucoTa OajKu; TOBIIMHA IJIUTH;,

fc,90,d - po3paxyHKOBa MIIHICTh TIPH
CTHCHEHHI, IEPIIeHIUKYISPHA 10 BOJOKHA;

ffatd - pO3paxyHKOBa BEIMYMHA BTOMHOT
MIIIHOCTI;

Fv.ed Design shear force between timber
and concrete

Go,mean Mean shear modulus parallel to
grain

Goo,mean Mean  shear modulus
perpendicular to grain (rolling shear)

M Total mass of bridge

Mpeam Bending moment in a beam
representing a plate

Mmax,beam Maximum bending moment in
a beam representing a plate

Nobs Number of constant amplitude
stress cycles per year

R Ratio of stresses

Latin lower case letters

a Distance; fatigue coefficient

anor,1 Horizontal acceleration from one
person crossing the bridge

anorn Horizontal acceleration from
several people crossing the bridge

avert1 Vertical acceleration from one
person crossing the bridge

avertn Vertical acceleration from several
people crossing the bridge

b Fatigue coefficient

ber Effective width

berc Total effective width of concrete
slab

ber1; ber2 Effective width of concrete
slab

blam Width of the lamination

bw Width of the loaded area on the
contact surface of deck plate

bw,migale Width of the loaded area in the
middle of the deck plate

d Diameter; outer diameter of rod,;
distance

h Depth of beam; thickness of plate

fcood Design compressive strength
perpendicular to grain

frata Design value of fatigue strength



fx - HOpMaTHBHA MIIHICTB;

fm,d,deck - pO3paxyHKOBa MILHICTh IPU
BUTHHI TUTUTH HACTHITY;

fv,d,deck - pO3paxyHKOBa MIIHICTh IPU
3CYBI IJTUTH HACTHUILY;

fm,d,lam - PO3PaxyHKOBa MIIHICTh MPH
BUTHHI IIaPiB;
fv,d,lam - PO3paxyHKOBa MIIHICTh MPH 3CYyBi
Iapis;
fert, fhor - OCHOBHA BIIacHa yactoTa
BEPTUKAITBHUX 1 TOPU30HTATHHUX KOJIMBAHB,
Ke,90 - KOehilieHT MIIHOCTI IIPU CTUCHEHHI,
MEPIICHIUKYIIIPHOMY BOJIOKHY;

Kat - KOeiIlieHT, 1110 BimoOpaxae
3MEHIIIECHHS MIITHOCTI 31 30UThIIIEHHSIM
[IMKJTIB HABAHTAKCHHS,

Knor - KOeirtieHT;

Kmod - KOe(IIlieHT 3MiHH;

Ksys - KOSII[IEHT MIIHOCTI CHCTEMH;

Kvert - KOeQillieHT;

| - mposkoT;

l1 - BincTans;

M - Maca, Maca Ha OAUHUILIIO JOBXWHU;

Mplate - 3STHHAILHUI MOMEHT Y IIJIMTI Ha
OJIMHUITIO JIOBXKWHU;

Mmaxplate -~ MAKCUMaJIbHUN 3TUHATIBHUN
MOMEHT Y TUINTI;

N - KUTBKICTh HABAHTAKCHUX II1APiB,
KUIBKICTD ITIIIOXO/IIB;

NADT - OYIKyBaHa MIOpIYHA CEPETHS
IHTEHCUBHICTh PYXY TPAHCIIOPTY 3a JACHb
MPOTATOM TEPMIHY CIY>KOU KOHCTPYKIIii,

t - yac; ToBIIMHA IIAPY;

tL - pO3paxyHKOBHI TEPMIH CITYKOH
KOHCTPYKIIii, BAPQKCHUH Y pOKax.

Mani nimepu epeyvkoeo angasimy

0. - OUIKyBaHe y BIJICOTKaX BIJHOIICHHS
BAaHTAXKHUX aBTOMOOIIB, IO MPOXOIATH I10
MOCTY;

[ - KoedilieHT, OTpUMaHU B
pe3ynbTaTi pyiiHyBaHHS; KyT
PO3MOBCIOIKEHHS HAPY>KEHb;

YM - KoeIIieHT HAAIMHOCTI 3a
MaTepiajJoMm IS IePeBUHHU, 1[0 BPAXOBYE
MOXUOKM MOJIeNi 1 BIIMIHHOCTI pO3MIpiB;

YM,c - KoeillieHT HaIiifHOCTI 3a
Matepiajgom Juisi OETOHY, [0 BPaXxOBYE
MOXUOKM MOJIeNi 1 BIIMIHHOCTI pO3MIpiB;

f« Characteristic strength

fm.a.deck Design bending strength of deck
plate

fuddeck Design shear strength of deck

plate

fmalam Design bending strength of
laminations

fualam Design shear strength of
laminations

fuert, fhor Fundamental natural frequency
of vertical and horizontal vibrations

keoo Factor for compressive strength
perpendicular to the grain

kiat Factor representing the reduction of
strength with number of load cycles

knor Coefficient

kmoda Modification factor

ksys System strength factor

kvert Coefficient

| Span

I, Distance

m Mass; mass per unit length

Mplate Bending moment in a plate per
unit length

Mmaxplate Maximum bending moment in
a plate

n Number of
number of pedestrians

naotr Expected annual average daily
traffic over the lifetime of the structure

loaded laminations;

t Time; thickness of lamination
t. Design service life of the structure
expressed in years

Greek lower case letters
o Expected percentage of observed
heavy lorries passing over the bridge

S Factor based on the damage
consequence; angle of stress dispersion

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

ymc Partial factor for concrete material
properties, also accounting for model

uncertainties and dimensional
variations



YM,s - KOeQIIIEHT HATIMHOCTI 3a
MaTepiaioM Ui CTalli, 0 BPaXxOBYeE
MOXUOKM MOJIeNi 1 BIIMIHHOCTI pO3MIpiB;

yMy - KoeillieHT HaIifHOCTI 3a
MaTepiaioM JUIS CIIONYYHUX JeTaje, 1o
MPALIOIOTH Ha 3CYB, 1 BPaXOBYE MOXUOKH
MOJIeIi 1 BIIMIHHOCTI pO3MipiB;

YMfat — KOe(IiEHT HAMIHHOCTI 3a
MaTepiaioM Ui MEePEBIpKH BTOMHU
MaTepiajiB, 10 BPaXOBY€E TOXUOKH MOJIENI 1
BIZIMIHHOCT1 PO3MIipiB;

K - KOe(IIiEHT IS TIepEeBIPKUA BTOMU;

Pmean - CEPETHS MIUIBHICTb;

Ud - PO3paXyHKOBHUH KOEDIIIEHT TEPTS;

0d,max - HAHOUIBIIIE 3HAYCHHS
PO3PaxyHKOBOTO HAIIPYKEHHS JUISI
BTOMHOTO HaBaHTA)KEHHSI,

0dmin - HAaIMEHIIE 3HAYCHHS
PO3pPaxyHKOBOTO HAIIPYKEHHS JUIsI
BTOMHOTO HaBaHTa)KEHHSI,

Op,min - MiHIMaJIbHE TPUBAJIE 3aIUILIKOBE
Hanpy)XeHHsI IPU CTUCHEHH1 BHACIIIOK
MOTIEPETHHOTO HATIPYKCHHS;

¢ - koeIIIEHT 3aTyXaHHA

2 OcHOBY NIPOEKTYBAHHS

2.1 OcHoBHi BUMOTH
(1) P IIpoekTyBaHHS AEpEB'IHUX
mocTiB Mae Bigmosigatu EN 1990:2002.

2.2 IIpuHIUIY POEKTYBAHHS
TPAHUYHOIO CTAHY
(1) Aus 2.2 EN 1995-1-1.

2.3 OcHoBHIi 3MiHHI
2.3.1 JIii Ta BIUTMB JOBKULIS

2.3.1.1 3aranpHi MOJOKEHHS

(1) Mii, uro 6yayTh BUKOPHCTOBYBATHCS
IIPU MIPOEKTYBAHHI MOCTIB, MOXKYTh OyTH
oTpuMaHi 3 BimoBiqHux yactud EN 1991.

Mpumirka 1 - Bignosiaxi wactuan EN 1991
JUTSl. BUKOPMCTOBYBAHHS TIPH TIPOCKTYBAHHI,
BKJIFOYAOTh:

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

ymy Partial factor for shear connectors,
also accounting for model uncertainties and
dimensional variations

ymfat Partial safety factor for fatigue
verification of materials, also accounting for
model uncertainties and dimensional
variations

x Ratio for fatigue verification

pmean Mean density

ud Design coefficient of friction

odmax Numerically largest value of
design stress for fatigue loading

odmn  Numerically smallest value of
design stress for fatigue loading

opmin  Minimum long-term residual
compressive stress due to pre-stressing;

¢ Damping ratio

Section 2 Basis of design

2.1 Basic requirements
(1)P The design of timber bridges shall
be in accordance with EN 1990:2002.

2.2 Principles of limit state design

(1) See 2.2 of EN 1995-1-1.

2.3 Basic variables

2.3.1 Actions
influences

2.3.1.1 General

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

and environmental

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



EN 1991-1-1 I'yctuna, BnacHa Bara i
TIPUKIIaieH] HaBaHTAXKEHHS

EN 1991-1-3 CHIiroBi HaBaHTa>KE€HHS,

EN 1991-1-4 BitpoBi HaBaHTa)KEHHS,

EN 1991-1-5 TepmiuHi HaBaHTa)KEHHS,

EN 1991-1-6 HaBaHTa)keHHS B mporieci
BUTOTOBJICHHS,

EN 1991-1-7 BunankoBi BIUIMBH BHACIIIOK
yAapy Ta BUOYXy;

EN 1991-2 TpancriopTHi HaBaHTa)XEHHS Ha
MOCTH.

2.3.1.2 Knacu TpuBaIOCTi HABAaHTAKCHHS

(1) 3mirHI A1l BHACTIAOK PYXY
aBTOMOOUIBHOTO TPAHCIIOPTY Ta PYXy
MIIIOXO/1IB BBA)KalOTh KOPOTKOYACHUMHU
BILJTHBAMU.

Mpumirka - [Tpukinaay po3noxineHHs
TPUBAJIOCTI HABAHTAXCHHS HABECHI B IPUMITII 10
2.3.1 EN 1995-1-1. PexoMeHI0BaHUM PO3IIOIIIOM
TPHUBAJIOCTI HABAHTAXXKEHHS JJIs BIUIMBIB Y MPOIIECI
MOHTaXYy € KopoTKouacHe. HarioHanbHuil BUOip
MOske OyTH NpUBEIECHHH B HALIOHATBHOMY AOJATKY

(2) MovaTkoBi 3ycHILIISI TOTIEPEHHOTO
HAIPYXXCHHSI, TIEPICHIUKY/ISIPHI BOJIOKHY,
BBQ)XAIOTh KOPOTKOYACHHMH BIUTUBAMHU.

2.4 TlepeBipka 3a 10MIOMOI 010
KoediuicHTIB

2.4.1 Po3paxyHKOB1 3HAaYCHHS
KoediieHTIB HAIIHOCTI 32 MaTepiaioM

INPUMITKA: J[7151 OCHOBHHX CIIONy4€Hb
pexoMeHmoBaHi Koe(illieHTH HaIiHHOCTI 3a
MatepianoMm, ym, 0 HaBeAeHi B Tabmumi 2.1. s
BUII/IKOBUX BILUTUBIB PEKOMEH/IOBAHA BEJIHMUYMHA
KoedirienTa HaIifHOCTI 32 MaTepiaioM CTAHOBHUTH
ym = 1,0. Tndopmatiis 3a HalliOHATEHUM BUOOPOM
HaBe/ICHA B HAI[IOHAJILHOMY JIOJIATKY.

EN 1991-1-1 Densities,
imposed loads

EN 1991-1-3 Snow loads

EN 1991-1-4 Wind loads

EN 1991-1-5 Thermal actions

EN 1991-1-6 Actions during execution

EN 1991-1-7 Accidental actions due to impact
and explosions

EN 1991-2 Traffic loads on bridges.

self-weight and

2.3.1.2 Load-duration classes

(1) Variable actions due to the passage of
vehicular and pedestrian traffic should be
regarded as short-term actions.

NOTE: Examples of load-duration assignments
are given in note to 2.3.1 of EN

1995-1-1. The recommended load-duration
assignment for actions during erection is short-term.
The National choice may be given in the National
annex.

(2) Initial pre-stressing  forces
perpendicular to the grain should be regarded
as short-term actions.

2.4 Verification by the partial factor
method

2.4.1 Design value of material property

NOTE: For fundamental combinations, the
recommended partial factors for material properties,
ym, are given in table 2.1. For accidental
combinations, the recommended value of partial
factor isym =1,0.

Information on the National choice may be found
in the National annex.



Tab6auus 2.1 — PekomenioBani koediieHTH HAAIMHOCTI 32 MaTepiaaoM
Table 2.1 — Recommended partial factors for material properties

1. lepeBuHa Ta nepeB’siHI MaTepianu
1. Timber and wood-based materials
— 3BUYaliHa TIepeBipKa
— normal verification
— MacHBHA JICPEBHHA
— solid timber
— JIOILATOKJIEHOBA JepEBUHA
— glued laminated timber
— JIBJI, cdanepa, OCII
— LVL, plywood, OSB
— MepeBipKa Ha BTOMY
— fatigue verification

w =1,3
yw =1,25

w =1,2

2. 3’eqHaHHs

2. Connections

— 3BUYaiiHa TIepeBIpKa
—normal verification
— MepeBipKa Ha BTOMY
— fatigue verification

mfat = 1,0

3.Crainp, 1110 BUKOPUCTOBYETHCA B 3’ €IHYBAIBHUX €JIEMEHTAX ms = 1,15
2 y

3. Steel used in composite members

4.beToH, 1110 BUKOPUCTOBYETHCS y €I€MEHTax 00’ € THaHHS e = 1,9

4. Concrete used in composite members

5. EnemenTn 00’eqHaHHs, IO MPAIIOOTh HA 3CYB MDK JIEPEBUHOIO 1

OE€TOHOM B eeMeHTax 00’ ¢ qHaHHS

5. Shear connectors between timber and concrete in composite

members

— 3BMYaiiHa MIepeBIpKa
— normal verification
— MepeBipKa Ha BTOMY
— fatigue verification

ymy = 1,25

ymyfat = 1,0

6. [lonepeHLO HAMPYXKEHI1 CTAJIEB1 €JIEMEHTH
6. Pre-stressing steel elements

s = 1,15

3 BaacTuBocti marepiaiy

(1) P IlonepenHnpo HampyxeHi crani
maroth Bigmosigaty EN 10138-1 ta EN
10138-4.

4 Minnicre

4.1 lepeBnna

(1) HeoOximHO BpaxyBaTH BIUIUB
aTMoc(epHUX OMaiB, BITPY 1 COHIYHOI
pamiaii.

Section 3 Material properties

(1)P Pre-stressing steels shall comply
with EN 10138-1 and EN 10138-4.

Section 4 Durability

4.1 Timber

(1) The effect of precipitation, wind and
solar radiation should be taken into account.




IMPUMITKA 1: be3nocepenHiii BIutuB
aTMoc(epHHX OIajiB a00 COHSYHOI pajiamii Ha
JIepeB'sHI €JIEMEHTH KOHCTPYKIIIi MOXHA 3MEHIIIUTH
3a JOITIOMOTOF0 3aXO[IiB 3aXHCTY KOHCTPYKIIii a0o 3a
JIOTIOMOT'OF0 BUKOPUCTAHHS JIEPEBUHU 3 IOCTATHLOIO
TIPUPOTHOIO MIITHICTIO a00 XK ICPEBUHM, SKY B IIJISIX
3aXUCTy 0YI10 00pOOIICHO MPOTH O10TOTTYHIX
BILIUBIB.

MPUMITKA 2: fIxmio yacTkoBe abo TIOBHE
MTOKPUTTSI OCHOBHHX €JIEMEHTIB KOHCTPYKIIiT HE €
MIPAKTHUIHUAM, TO MIiIHICTh MOXKHA TTOJIIIIIATH 32
JIOTIOMOT OO OJTHOTO 200 KiTBKOX 3aXOJIiB, a caMme:

— 3MEHIIEHHsI CTOSYO0i BOJY Ha MMOBEPXHI
JIEPEBUHH NIISIXOM BiIIOBIHOIO HAXUITY
MTOBEPXOHb;

— 3MEHIIICHHS OTBOPIB, IIIINH TOIIO, B MICIISX,
JIe MOXKE BiZOYBATHCS HAKOMMYCHHS BOJH 200
MPOCOYYBAHHS;

— 3MEHIIEHHS PSAMOrO MOTJTHHAHHS BOIH
(HanpuKIa, KamiJsipHe TOTIMHAHHS 3 OETOHHOTO
(yHIaMEHTY) 3a JOIOMOI'0K0 BUKOPUCTaHHS
BIJIMIOBITHUX TIEPEIIKO]T;

— 3MEHIICHHS TPILIMH 1 PO3IIapyBaHb,
0COOJIMBO B MICIIIX, JI€ TOPLIEBE BOJIOKHO Oy/ie
IiAaHO BIUTMBY, 32 JOMIOMOI'OIO BiZMOBIIHOT
repMeTu3allii i/a00 30BHIIIHIX HAKJIAIO0K;

- oOMexeHHsI HaOyXaHHsI 1 epeMillieHb 3a
PaxyHOK 3a0€3MeUYeHHs BiMOBIIHOT MOYaTKOBOT
BOJIOT'OCTI 1 CKOPOYEHHS B IIpolLieci eKCIuTyaTamii
NPOHUKHEHHS BOJIOTY Yepe3 3aXMCHI OBEpPXHi

— BUOIp GopMH KOHCTPYKIIIT, 110
3abe3neuyBaia O MPUPOJHY BEHTUIISLIIO BCIX
JIepeB'THUX YaCTHH.

MMPUMITKA 3: Pusuk 301JIbILIEHHS BMICTY
BOJIOTH O1JIs1 3eMUIi, HATIPUKJIIAJI, BHACII 0K
HEJIOCTaTHhOI BEHTHIIALIIT Yepe3 POCIMHHICTh MiXkK
JICPEBUHOIO 1 3eMJIet0 a0 CIUIECKIB BOJU, MOXKHA
3MEHILIUTH 32 JIOIIOMOT'OI0 OJIHIET 200 KLITBKOX
3aXO/IiB, a CAMeE:

— MOKPHUTTS 3€MJIi BEJIMKHUM TpaBieM abo
AHAJIOTIYHUM MaTepiajoM JUIsl 3SMEHIIICHHSI
POCITUHHOCTI;

— 301UIBIICHHS BIJICTaHI MIX JIEPEB'SHUMU
YaCTHHAMH 1 PIBHEM 3€MJI1.

(2) P lns KOHCTPYKTUBHUX €JIEMEHTIB,
B SIKUX JICPEBUHA IMIJIAETHCS 3HOCY Uepes
PyX TpaHCHOPTY, MiHIMaJIbHA MTHOWHA
CTUpPaHHs, 0OMEKEHa B MPOCKTI, IPH
IOCIATHEHHI K01, BOHH IIIIAraroTh 3aMiHi.

NOTE 1: The effect of direct weathering by
precipitation or solar radiation of structural timber
members can be reduced by constructional
preservation measures, or by using timber with
sufficient natural durability, or timber preservatively
treated against biological attacks.

NOTE 2: Where a partial or complete covering of
the main structural elements is not practical, durability
can be improved by one or more of the following
measures:

— limiting standing water on timber surfaces
through appropriate inclination of surfaces;

— limiting openings, slots, etc., where water may
accumulate or infiltrate;

— limiting direct absorption of water (e.g.
capillary absorption from concrete foundation)
through use of appropriate barriers;

— limiting fissures and delaminations, especially
at locations where the end grain would be exposed, by
appropriate sealing and/or cover plates;

— limiting swelling and shrinking movements by
ensuring an appropriate initial moisture content and
by reducing in-service moisture changes through
adequate surface protection

— choosing a geometry for the structure that
ensures natural ventilation of all timber parts.

NOTE 3: The risk of increased moisture content
near the ground, e.g. due to insufficient ventilation
due to vegetation between the timber and the ground,
or splashing water, can be reduced by one or more of
the following measures:

— covering of the ground by course gravel or
similar to limit vegetation;

—use of an increased distance between the timber
parts and the ground level.

(2)P Where structural timber members
are exposed to abrasion by traffic, the depth
used in the design shall be the minimum
permitted before replacement.



4.2 CriiikicTh 10 KOpO3ii

(1) EN 1995-1-1 nynkr 4.2
MOIIUPIOIOTHCS Ha 3 €HyBaibHI netani. EN
1993-2 po3noBCIOMKYETHCS Ha CTAJEB1
JeTai, OKpiM 3’ €THYBaJIbHHX.

MMPUMITKA: IlpuknasoM ocoOIMBUX
KOpPO3iHUX YMOB € JEPEB'sIHUN MICT, IJIS SIKOTO
HEMOXXJTUBO BUKJIFOUUTH KOPO31HHUI 3aXUCT BiJ
o0JeIeHiHHSI.

(2) P HeoOxinHO BpaxoByBaTH
HMOBIPHICTh KOPO3Ii M1J1 HAIPYKEHHSAM.

(3) Cranesi yactunw, 1110
3arauONIOI0ThCS Y OETOH, HANIPUKIIA],
apMaTypHi CTepXkH1 a00 HaNpyKyBaH1
MYYKH, 3aXUIIAI0Th BiAmoBinHo 10 EN
1992-1-1 mynkr 4.4.1 1 EN 1992-2.

(4) HeoOxinHO BpaxoByBaTH BILUIUB
XIMI4HOT 0OpOOKHU JepeBUHU a00 AepEeBUHU
3 BUCOKMM BMICTOM KHCJIOTH Ha 3aXUCT
3’€IHYBAIBHUX JIETAJICH BiJl KOPO3ii.

4.3 3axucT nepeB'sTHOT0 HACTUILY Bil
BOJIY IIJISIXOM repMeTHu3anii

(1) P IpyxHicTh mapis repMeTH3aIlii
Mae OyTH JOCTaTHBOIO 1 BIMOBIIATH
MEePEMILICHHSAM JICPEB'THOTO HACTHITY.

5 OcHoOBH po3paxyHKy

5.1 bararomapoBi VIMTH HACTHJLY

5.1.1 3aranbHi MONOKEHHS

(1) Po3paxyHok GaraTomapoBux
JIepeB'SHUX TUIUT HACTHITY Ma€e OyTH
3aCHOBAHUH Ha:

— Teopii OPTOTPOIHOT IIUTH;

— MOJIETIOBAaHHI TUTMTH HACTUITY 32
JIOTIOMOTOO CITKH;

— CIIPOLIEHOMY METO/I1 BiAMOBIAHO 10
5.1.3.

MMPUMITKA: Ilpu 6inb1r TOUHOMY
PO3paxyHKYy IUTUT HACTHITY, SIKI BUTOTOBJICHI 3 IIapiB

4.2 Resistance to corrosion

(1) EN 1995-1-1 clause 4.2 applies to
fasteners. EN 1993-2 applies to steel parts
other than fasteners.

NOTE: An example of especially corrosive
conditions is a timber bridge where corrosive de-icing
cannot be excluded.

(2)P The possibility of stress corrosion
shall be taken into account.

(3) Steel parts encased in concrete, such
as reinforcing bars and pre-stressing cables,
should be protected according EN 1992-1-1
clause 4.4.1 and EN 1992-2.

(4) The effect of chemical treatment of
timber, or timber with high acidic content, on
the corrosion protection of fasteners should
be taken into account.

4.3 Protection of timber decks from
water by sealing

(1)P The elasticity of the seal layers shall
be sufficient to follow the movement of the
timber deck.

Section 5 Basis of structural
analysis

5.1 Laminated deck plates

5.1.1 General

(1) The analysis of laminated timber
deck plates should be based upon one of the
following:

— the orthotropic plate theory;

— modelling the deck plate by a grid;

— a simplified method according to
5.1.3.

NOTE: In an advanced analysis, for deck plates
made of softwood laminations, the relationships for



3 M'SIKOT JISPEBUHHU, 3aJICKHOCTI TS (Pi3UKO-
MEXaHIYHUX XapaKTEePUCTUK CUCTEMU OepyThCS 3
tabmuti 5.1. Koegimient [lyaccona v qomycTaMo
PUAMATH TaKUM, IO JIOPiBHIOE HYITIO.

the system properties should be taken from table 5.1.
The Poisson ratio v may be taken as zero.

Taoauus 5.1 — BnactuBocTi cucreMu 6aratomapoBuX IUIAT HACTHITY
Table 5.1 — System properties of laminated deck plates

Tun Mty HacTUITy

Type of deck plate

E90,mean/E0, mean

GO,mean/EO,mean GQO.mean/GO,mean

lapwu, o0 CKPITUICHI BSIXaMHU
Nail-laminated

Hanpyxeni 6araromaposi
Stress-laminated

— pO3MUJISHI

— sawn

— CTpyrasi

— planed

Ckuieeni Oaratomaposi
Glued-laminated

0,015
0,020

0,030

0,06 0,05

0,06 0,08
0,06 0,10

0,06 0,15

(2) dnst minT HACTHITY 3
XPECTONOJIOHUM PO3TalllyBaHHSM ILIapiB,
HeoOX1IHO BpaxoByBaTu AeopMallii npu
3cyBi. [luB. pucynok 1.3.

5.1.2 3ocepemkeHi BepTUKATBHI
HaBaHTAXCHHS

(1) HaBanTa)KeHHSI PO3TIISIIAIOTH Ha
HYJIBOBIH TUTOITWHI B LIEHTPI TUTUTH
HACTHITY.

(2) dns 30cepekeHUX HaBaHTaKEHb
HEOOX1THO PO3TIISIHYTH €(EKTUBHY ILIOILY
HaBaHTAXXEHHSI OJI0 CEPEANHHOT TUTOIIUHH
TJTUTH HACTHUITY, IMB. PUCYHOK 5.1, ne

bw - mMpHUHA HaBaHTaKEHOT IJIOIIII Ha
KOHTAKTHIN TTOBEPXHI1 JOPOKHBOTO
TIOKPHUTTS,

Pw,middle - IIMPHUHA HABAHTAXKEHOT MJIOIII
Ha HYJIbOBHUH TUIOIIMHI B IIEHTP1 IUIUTH
HACTHUILY,

[ - KyT MIOIIMPEHHS Y BiIMOBIIHOCTI 3
Tabiuuero 5.2,

(2) For cross-laminated deck plates, see
Figure 1.3, shear deformations should be
taken into account.

5.1.2 Concentrated vertical loads

(1) Loads should be considered at a
reference plane in the middle of the deck
plate.

(2) For concentrated loads an effective
load area with respect to the middle plane of
the deck plate should be assumed, see figure
5.1, where:

bw is the width of the loaded area on
the contact surface of the pavement;

bw,midale 1S the width of the loaded area at
the reference plane in the middle of the deck
plate;

S is the angle of dispersion according to
table 5.2.




W\

bw.middle

Pucynok 5.1 — Po3noain 30cepe/ykeHIX HaBaHTaKEHb 3 IMUPUHE KOHTAKTHOT TLTOTI Dy
Figure 5.1 — Dispersion of concentrated loads from contact area width b

Key:
1 Jlopo>kHE MOKPUTTH, 1 Pavement
2 JlepeB'sHa rIMTa HACTUITY; 2 Timber deck plate
3 Touka BiTiKy OCepeuHi IepeB'sTHOT 3 Reference in middle of timber deck plate

IIJIMTH HACTUITY

Taémuus 5.2 — Kyt posnoginy £ 30cepe/DKeHUX HaBaHTAXEHb JIJIS PI3HUX MaTepialliB
Table 5.2 — Dispersion angle  of concentrated loads for various materials

Jopoxue nokputts (Bigmosiguo 10 EN 1991-2 nyukr 4.3.6) 45°
Pavement (in accordance with EN 1991-2 clause 4.3.6)
Jlomky Ta nmnaHku 45°

Boards and planks

JlepeB'siH1 GaraTtomapoBi MUIMTH HACTUITY.
Laminated timber deck plates:

— B HaNpsIMKY BOJIOKHA ¢ ¢ ¢ 450

— 1in the direction of the grain = N

ZJ’ \\
yal *

— TEePHEHIUKYJISPHO JI0 BOJIOKHA ¢ ¢ ¢

— perpendicular to the grain ) ' 15°
¥ [}

:.I' 'II'I.

®danepa 1 IIIUTH HACTUITY 3 XPECTOMOIIOHUM PO3TAIlyBaHHSIM IIaPiB 45°

Plywood and cross-laminated deck plates




5.1.3 Cnpouenwuii anani3

(1) [nuTy HACTHITY MOKHA 3aMIHUTH
OJIHI€0 200 KUTbKOMa OallkaM¥ B HAIIPSIMKY
mIapis 3 poOOYOIO IUPHHOKO Def, 1110
PO3PaXOBYETHCS TAKUM YHMHOM

5.1.3 Simplified analysis

(1) The deck plate may be replaced by
one or several beams in the direction of the
laminations with the effective width bes
calculated as

b = bw,middle +a (5.1) b = bw,middle +a (5.1)
ae: where:
Dw middle OOUUCITIOIOTH BiAMIOBIHO JIO bw,middle should be calculated according
5.1.2(2); t0 5.1.2(2);
a 6epyth 3 Tabsmi 5.3. a should be taken from table 5.3.
Taoauus 5.3 — HlupuHa a B M 1711 BU3HAUEHHS poO0YOi IIMPUHA OaTIKU
Table 5.3 — Width a in m for determination of effective width of beam
Cucrema HaCTHITY IUTUT a
Deck plate system m
[Tnuta HacTMITy 3 MIApiB, 110 3’ €IHAHHI IIBIXAMHU 0,1
Nail-laminated deck plate
3 Hampy)KeHHX IapiB a00 CKIEEHUX IIapiB 0,3
Stress-laminated or glued laminated
3 XpecTonoIOHUM pO3TallyBaHHSIM IIapiB 0,5
Cross-laminated timber
CkamoBa OeToHHa / iepeB'ssHa KOHCTPYKIIisS HACTHITY 0,6
Composite concrete/timber deck structure

5.2 CkiaaoBi eJileMeHTH

(1) dnst koMOIHOBAHOT 11T CUCTEM TITUT
HaCTUITy HEOOX1THO BpaxOBYBAaTH BIUIMB
KOB3aHH 3'€THAHHS.

INPUMITKA. IuB nyHKT 8.2.

5.3 Cky1a10Bi ejieMeHTH 3 iepeBa Ta
0eToHy

(1) beronHy YacTHHY POCKTYIOTh
BignoBigHo 10 EN 1992-2.

(2) CrasteBi kpirieHHS 1 3'€THAHHS 3
Xo0J00aMu MaroTh OYTH 3alPOEKTOBaH1
TaKUM YHUHOM, 11100 CIIpUMMaTH BC1 CHIIH 3a
paxyHoOK crinpHO1 poboTH. Tept i
34YCIICHHS MK JIEPEBUHOIO 1 0ETOHOM HE
BPaxXOBYIOTb, SIKIIIO HE TIPOBOISATh
0COOJIUBOrO JOCIIKEHHS.

(3) Po6ouy mupuHy 6€TOHHOT IIUTH
JUT KOMOIHOBaHHMX KOHCTPYKIIIH epeB'stHOT

0anky/0ETOHHOTO HACTUITY BU3HAYAIOTh
TaKUM YHUHOM:

b =b+bef’1+bef’2

ne:b - mmpuHa gepes'sHOT Oanku;

(5.2)

ef ¢

5.2 Composite members

(1)P For composite action of deck plate
systems, the influence of joint slip shall be
taken into account.

NOTE: See clause 8.2

5.3
members

Timber-concrete  composite

(1) The concrete part should be
designed according to EN 1992-2.

(2) The steel fasteners and the grooved
connections should be designed to transmit
all forces due to composite action. Friction
and adhesion between wood and concrete
should not be taken into account, unless a
special investigation is carried out.

(3) The effective width of the concrete
plate of composite timber beam/concrete
deckstructures should be determined as:

b (5.2)

where: b is the width of the timber
beam;

:b+bef,1+bef,2

ef ¢




Def.1, Def2 - poboUa mMprHa GETOHHUX
¢naniiB, o0ymoBieHa st 6eToHHoro T-
nonibHoTO Mepepi3y BignosinHo 10 EN
1992-1-1, migmyskT 5.3.2.1.

(4) P 1511 mepeBipKH rpaHUYIHOTO
CTaHy 3a MIIHICTIO BPaXOBYIOTh TPIIIUHU B
OCTOHHIN IUTUTI.

(5) Moxe OyTr BKJIFOUEHA JTist
30UTBIICHHS KOPCTKOCTI OETOHY TIpH
po3TsryBanHi. JIJ1sl ClIpOILeHHS )KOPCTKICTh
YaCTHHU OETOHHOTO MOIEPEYHOro mepepizy,
II0 PO3TPICKABCS, MOYKHA TIPUIHATH TaKO}IO,
1o nopiBHIOE 40 % KOPCTKOCTEH y CTaHi,
10 He po3TpickaBcs. Ha Takux miomniax
ICHY€e HEOOX1IHICTh B apMarypi, 110
3arno0irae po3TpICKyBaHHIO.

6 'paHuyHi cTaHu 32 MiLHiCTIO

6.1 Il HACTHITY

6.1.1 MIIHICTb CHCTEMHA

(1) 3acTocoByrOTh BIIMOBIAHI MpaBHIIa,
BcranosiyieHl B EN 1995-1-1 nynkr 6.7.

(2) Po3paxyHKoBa MIlIHICTh IIPH 3THHI i
MIIHICTh MPH 3CYB1 INIUTH HACTHITY
00YHCITIOIOTH SIK:

=K, f

sys 'm,d,lam

=K, f

sys 'v,d,lam

(6.1)
(6.2)

fm,d,deck

fv,d,deck

ne:

fin.d lam - PO3paxyHKOBa MII[HICTb IIapiB
MIPY 3THHI;

fv.dlam - PO3pPaxXyHKOBa MIIHICTb IIApiB
TIPH 3CYBI;

Ksys - KoeilieHT HaaIHHOCTI CHCTEMH,
B EN 1995-1-1. Jlng HacTuiny BiImoBiAHO
1o pucysky 1.2d BukopuctoByrors EN
1995-1-1 pucynox 6.14 psgoxk 1.

Jlnst o6urcieHHs Ksys KUTbKICTh
HaBaHTAXXCHHX IIapiB BU3HAYAIOTH 3a
dbopmynoro:

of (6.3)

lam

n=
b

ne:

Def - poboua mmpuHa;

Dlam - mupuHa mapis.

bet1, ber2 are the effective widths of the
concrete flanges, as determined for a
concrete T-section according to EN 1992-1-
1, subclause 5.3.2.1.

(4)P For verification at ultimate limit
state, cracks in the concrete plate shall be
taken into account.

(5) The effect of concrete tension
stiffening may be included. As a simple
approach the stiffness of the cracked part of
the concrete cross-section may be taken as 40
% of the stiffness in un-cracked condition. In
such areas the need for an adequate crack
distributing  reinforcement  should be
observed.

Section 6 Ultimate limit states

6.1 Deck plates

6.1.1 System strength

(1) The relevant rules given in EN 1995-
1-1 clause 6.7 apply

(2) The design bending and shear
strength of the deck plate should be
calculated as:
=k, f

sys 'm,d,lam

=K, f

sys 'v,d,lam

(6.1)
(6.2)

fm,d,deck

fv,d,deck

where:

fm,d,1am IS the design bending strength of
the laminations;

fv,d,1am IS the design shear strength of the
laminations;

ksys IS the system strength factor, see EN
1995-1-1. For decks in accordance to Fig.
1.2d EN 1995-1-1 figure 6.14 line 1 should
be used.

For the calculation of ksys, the number of
loaded laminations should be taken as:

of (6.3)

lam

n=

b
with:
ber is the effective width;
biam is the width of the laminations.



(3) PoGouy mrpuny bef BU3HAUAIOTH K
(muB. pucynok 6.1):
M
b — max,beam (64)
m

ef
max, plate

Je:

Mmax beam - MAKCUMaJILHHI 3rHHAILHUN
MOMEHT Y OaIli, o MOJCITIOE TUTHTY;

Mmaxplate -~ MAKCUMaJIbHUW 3TUHATIBHUN
MOMEHT Y TUIUTI, BA3HAYCHUH 32
JIOTTIOMOTOK0 PO3PAXyHKY TUIUTH.

INPUMITKA. ¥ B 5.1.3 HaBeieHO CrIpoIIeHU
METOJ [T BU3HAYCHHS pOOOYOI IIIMPHHH.

(3) The effective width ber should be
taken as (see figure 6.1):

b — Mmax,beam (64)

m

where:

Mmaxbeam 1S the maximum bending
moment in a beam representing the plate;

Mmaxplate 1S the maximum bending
moment in the plate calculated by a plate
analysis.

ef
max, plate

NOTE: In 5.1.3 a simplified method is given for
the determination of the effective width.

mmax.plate

/

Mmax.beam

/
AN

Pucynok 6.1 - IIpuxian po3noiiny 3ruHAIBHOTO MOMEHTY B TUIUTI JIJIs BU3HAYEHHS poO0voi
LIUPUHU
Figure 6.1 — Example of bending moment distribution in the plate for determination of effective
width



6.1.2 Hampy>xeHi 6araromapoBi IITUTH
HACTHILY

(1) TpuBani 3ycuiuis MONEPeTHLOTO
HaNpYy>KEHHs] MalOTh OyTH TaKUMH, 100 HE
BUHUKAJIO MDKIIAPOBE POKOB3YBaHHS.

(2) MatoTh BUKOHYBATHUCS TaKi BUMOTH:

Fv,Ed < /ud Gp,minh (65)

Ie:

Fved - po3paxyHkoBa cuiia 3CyBY Ha
OJUHHIIO  JIOBXHHH, 10 BHUKJIMKaHA
BEPTUKAIBHUMU 1 TOPU30HTAIHHUMHU JTISIMHU;

Ud - po3paxyHKOBa  BEJIMYMHA

Koe(ilieHTa TepTs;
Op,min - MIHIMaJIbHE TPUBaJI€ 3aJIUILIKOBE

HaTPyKCHHS CTHCKY BHACITIJIOK
MOTIEPETHHOTO HATIPYKCHHS;

h - ToBIMHA TUIMTH.

3) Koedirient TepTA Mae
BpPaxOBYBaTH:

— MOPOJIH JICPECBHUHH;

— HEpIBHICTh KOHTAKTHO1 IOBEPXHI,

— 00poOKy IepeBUHH;

— piBEHB 3AJTUIIIKOBOTO HAPY>KECHHS
MDK IIapamMu

(4) Sxmo He BCTAHOBJEHI IHIII
3HAQYEHHS,  PO3PAXyHKOBI  KOEQIII€EHTH
TEPTs, MDK IIapaMH M'SKO1 IEPEBUHH 1 MK
mapamMu M'sIKO1 IepeBUHH 1 6€TOHOM OepyTh
3 Tabmuiri 6.1. [Ipu BMICTI BOJIOTH Y MeXax
12 1 16% BenmuyuMHM OJEPXKYIOTh 32
JOTIOMOT'OFO JIIHIMHOT IHTEPIOJISIII.

(5) YV wMicuax nii KOHIICHTPOBAaHUX
HaBaHTa)KCHD, MiHIMaJIbHE TpUBaJIC
3QIMIIKOBE HANPYKECHHS CTHCKaHHS, B
pe3ynbTaTi MONEPEIHBOTO HAIIPY)KEHHS MK
mapamMu Mae Oyru He MeHme HDK 0,35
H/mm2.

(6) TpuBasme 3aIMIIKOBE IOTEPEIHE
HaMpyXeHHs] MO’KHA BBAXXATH OUIBIIUM HDK
0,35 H/MM? 33 yMOBH, 1110

— IOYaTKOBE MOMEPEHE HAIPYKCHHS
CTaHOBUTS, IoHalMenme, 1,0 H/mm?;

— BMICT BOJIOTM B IIapax i dYac
MOTIEPETHHOTO HAMPY)KEHHS CTAaHOBUTH HE
outpire HiK 16%;

— 3MiHa BOJIOTOCTi B IUIMTI HAaCTHIy B
IpoIieci eKcITyaTalii Moxke OyTH 3MEHIIEeHa
3a JIOTIOMOTOI0  BIATIOBITHOTO  3aXHCTY,
HAMPUKIIA]], TePMETU3YIOUYOTO MIapy.

6.1.2 Stress-laminated deck plates

(1)P The long-term pre-stressing forces
shall be such that no inter-laminar slip
occurs.

(2) The following requirement should
be satisfied:

Feq S 440 h (6.5)

p,min
where:

Fved is the design shear force per unit
length, caused by vertical and horizontal
actions;

ud is the design value of coefficient of
friction;

op,min IS the minimum long-term residual
compressive stress due to pre-stressing;

h is the thickness of the plate.

(3) The coefficient of friction should
take into account the following:

— wood species;

— roughness of contact surface;

— treatment of the timber;

— residual stress level
laminations.

between

(4) Unless other values have been
verified, the design static friction
coefficients, pd, between softwood timber
laminations, and between softwood timber
laminations and concrete, should be taken
from table 6.1. For moisture contents
between 12 and 16 %, the values may be
obtained by linear interpolation

(5) In areas subjected to concentrated
loads, the minimum long-term residual
compressive stress, opmin, due to pre-
stressing between laminations should be not
less than 0,35 N/mm?.

(6) The long-term residual pre-stressing
stress may normally be assumed to be greater
than 0,35 N/mm?, provided that:

— the initial pre-stress is at least 1,0
N/mm?;

— the moisture content of the laminations
at the time of pre-stressing is not more than
16%;

— the variation of in-service moisture
content in the deck plate is limited by
adequate protection, e.g. a sealing layer.

Tab6auusa 6.1 — Po3paxyHKoBi 3HaUeHHS KOe(illiEHTa TEPTS Ud



Table 6.1 — Design values of coefficient of friction uq

[IepneHquKysspHO 10 [TapasnensHO 10
BOJIOKHA BOJIOKHA
Perpendicular to grain Parallel to grain
HepiBHicTs mOBepxHi mapy Bwmicr BwmicT BwmicT BwmicT
Lamination surface roughness BOJIOTH BOJIOTH BOJIOTH BOJIOTH
Moisture Moisture | Moisture | Moisture
content content content content
<12% >16 % <12% >16 %
PosnunsiHa nepeBuHa MO pO3MMIISHIN 0,30 0,45 0,23 0,35
JIepeBHHI
Sawn timber to sawn timber
Crpyrana nepeBrHa 10 CTpyTaHii 0,20 0,40 0,17 0,30
JepeBUHI1
Planed timber to planed timber
PosnmunsiHa nepeBuHa MO CTpyraHiit 0,30 0,45 0,23 0,35
JepeBUHI1
Sawn timber to planed timber
JlepeBuHa 110 OETOHY 0,40 0,40 0,40 0,40
Timber to concrete

(7) PesynmbTyroui cuiu TOINEPEIHBOTO
HanpyKeHHs MalTh MJiATH TI0 ICHTPY
JIEPEB'STHOTO MOTIEPEUYHOTO Tepepi3y.

(8) P HeoOximHO mepeBIpUTH CUITY
CTHCHEHHS, IO TEPHCHIUKYIIpHA 10
BOJIOKHA JIEPEBUHU, B nporieci
MOTIEPETHBOTO HaINpy>XCeHHS B3JIOBXK
KOHTAKTHOI IUIOIMHYU AaHKEPOBAHOT IUIUTH.

(9) Koedoimient Kego y BimoBimHOCTI 10
EN 1995-1-1 cmig mpuiiMaTH TakuM, IO
nopisHioe 1,3.

(10) ¥V Oyap-sIKHX YOTHPBOX CYCIIHIX
mapax Mae Oyrh He OuUIbIlle OJHOTO
CTUKOBOTO 3'€JIHAHHS Yy MeXax BijacTaHi li,
10 BU3HAYAETHCS HACTYITHUM YHHOM

(7) The resulting pre-stressing forces
should act centrally on the timber cross-
section.

(8P  The compressive  stress
perpendicular to the grain during pre-
stressing in the contact area of the anchorage
plate shall be verified.

(9) The factor kcgo according to EN
1995-1-1 may be taken as 1,3.

(10) Not more than one butt joint should
occur in any four adjacent laminations within
a distance |1 given as

2d
|, = mind 30t (6.6) 2d
12m |1 = min< 30t (6.6)
Ie: 12m
d - BiaCcTaHb MDK IOMEPEAHBO where:
HaIpy>KEHUMH €JIEMEHTaMHU; d is the distance between the pre-
t - ToBmMHA mapis y Hampamky Stressing elements;

MOTIEPEAHBOTO HAIIPYKEHHSI.

(11) TIpu po3paxyHKYy HO3JOBXKHBOT
MII[HOCT] HAIIPY>KEHUX 0araromapoBuX IIUT
HACTUJIy Tepepi3 3MEHIIYIOTh MPONOPLIiHO
KUIBKOCTI CTHUKOBUX 3'€HaHb Yy Mexkax
BIJICTaHi, 1[0 CTAHOBUTH 4 TOBUIUHU LIAPIB Y
HaMpsMKY MOTepeIHbOTO HAIPYXEHHS.

t is the thickness of the laminations in
the direction of pre-stressing.

(11) In calculating the longitudinal
strength of stress-laminated deck plates, the
section should be reduced in proportion to
the number of butt joints within a distance of
4 times the thickness of laminations in the
direction of pre-stressing
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PucyHnok 6.2 — CTukoBi 3'€IHaHHS B HaNPYXEHUX 0araTomapoBUX IJIMTAaX HACTUITY
Figure 6.2 — Butt joints in stress-laminated deck plates

1 Ilap;
2 CtukoBe 3'eqHaHHS,;
3 IlonepeqHbO HANIPY)KEHUN €IEMEHT

6.2 Broma

(1) P Hns xoHcTpykiiii abo dYacTwH
KOHCTPYKIIA Ta 3'€lHaHb, CXWIBHHUX [0
YaCTUX 3MIH HamPYXeHb BiJ TPAHCIOPTHUX
a00 BITPOBUX HABaHTaXXEHb, HEOOXITHO
MEePEBIPUTH  MOXJIMBICTh ~ BUHUKHEHHS
pyiiHYBaHHS a00 CEPHO3HOTO MOIIKOKCHHS
BHACJIIJOK BTOMH .

MMPUMITKA 1: IlepeBipka BTOMHU He TOTpiOHA
JUISL TIITOX1THUX MOCTIB.

MPUMITKA 2: CripotieHuii MeTO epeBipKu
HaBEeJICHO y HoaaTky A (IoBiaKOBHi).

7/ I'paHuYHi cTaHM 32
NPUIATHICTIO 10 eKCIIyaTanii

7.1 3arajapHi MOJI0KEeHHS
(1) Tpu po3paxyHKax BUKOPUCTOBYIOTh
CepelHi 3HAaYCHHS IIUTBHOCTI.

7.2 I'pann4Hi 3HaYeHHS BiIXHJIeHb

MIPUMITKA: Obnacts TpaHUYHUX 3HAYCHB
BIIXWJICHD y PE3YIIbTAaTi TPAHCIIOPTHOTO
HaBaHTAKEHHA JUIs 0aJIOK, TUTUT abo depM i3
nponsoroM | HaBemeHo B Tabmumi 7.1.
PexomeH0BaH1 3HAYEHHS ITiIKPECIICHO.
[HdpopmMamito mo HaIiOHAIEFHOMY BHOOPY HaBECHO B
HaIllOHATEHOMY JTOJaTKY.

Key:

1 Lamination

2 Butt joint

3 Pre-stressing element

6.2 Fatigue

(1)P For structures or structural parts
and connections that are subjected to
frequent stress variations from traffic or wind
loading, it shall be verified that no failure or
major damage will occur due to fatigue.

NOTE 1: A fatigue verification is normally not
required for footbridges.

NOTE 2: A simplified verification method is
given in annex A (informative).

Section 7 Serviceability limit
states

7.1 General
(1) In the calculations, mean values of
density should be used.

7.2 Limiting values for deflections

NOTE: The range of limiting values for
deflections due to traffic load only, for beams, plates
or trusses with span | is given in Table 7.1. The
recommended values are underlined. Information on

National choice may be found in the National annex.



Taoauus 7.1 —'pannuni 3HaUSHHS BIIXWICHD I OaJoK, IUIHT 1 pepm
Table 7.1 — Limiting values for deflections for beams, plates and trusses

Briius
Action

OO6nacTh rpaHUYHUX
3Ha4YCHb
Range of limiting values

HopmaTtuBHE TpaHCTIOpTHE HABAHTAKEHHS
Characteristic traffic load

1/400 to 1 /500

HaBanTaxxenHs  Big  mIIoxomiB 1
HAaBAHTAKXCHHA
Pedestrian load
and low traffic

load

MaJie

TPaHCIIOPTHE

1 /200 to | /400




7.3 KosuBaHnus

7.3.1 KonmBaHHS Bijx MIMIOXOIB

(1) Ans komdopTHOCTI TIpU
eKCIUTyaTalliil CIIOPYN BUKOPUCTOBYIOTHCS
ymoBu EN 1990:2002 / Al.

(2) Sxuio He BCTAHOBIICHI iHII
3HAYEHHS, KOCQIIIEHT 3aracaHHs
MIPUHAMAIOTh:

— = 0,010 mns koHCTpYKIIii 63
MEXaHIYHUX 3'€JHAHb.

— £ = 0,015 mnst kKoHCTPYKIIH 3
MEXaHIYHUMH 3'€THAHHSIMU.

Mpumitka 1: s cnenudivHUX KOHCTPYKIIN
y HalliOHAIEHOMY JIOJIaTKy MOXYTh OyTH HaBezeHi
QJIbTEPHATHBHI KOe(illi€HTH 3aracaHHsl.

MpumiTka 2: CrpomieHnit MeTO T OIlIHKH
KOJIMBaHb JIEPEB'STHUX MOCTIB, CIIOPY/IXKEHUX 3
BUKOPUCTaHHSM BiJIBHO onepTux 0ajok abo depm,
HaBEJECHO y J0JaTKy B.

7.3.2 KonuBaHHS BifI BITpY
(1) P 3acrocoByrots EN 1991-1-4.

8 3'eqHanHnA

8.1 3aranbHi Mo10KeHHA
(1) P Y mMocTax He BUKOPHUCTOBYIOTH:

— HaBaHTAXXEHHS B3JI0BXK OCI LIBAXIB,

— 3'eIHaHHA CKOOaMy;

— 3'eIHAHHS, BUTOTOBJIECH] 3
BUKOPHUCTAHHIM NEPPOPOBAHUX METATCBUX
3'€IHYBAJIbHUX J€TajeH IJIUT.

8.2 3'ennanus 3 AepeBa i 6eToHY B
CKJIAJIeHUX 0aJIKax

8.2.1 IlonepeyHo-HaBaHTaXKEHI
ITUPOBI 3'€IHYBaJIbHI JeTali

(1) P He BUKOPHUCTOBYIOTH €(heKT
MOTY3KH.

(2) 3a HassBHOCTI MTPOMDKHOTO
HEKOHCTPYKTHBHOTO LIapy MiX JIEPEBHHOIO
i 6eTOHOM (HAMpUKIIAM, TSl ONaTyOKH),
JIMB. PUCYHOK 8.1, mapaMeTpu MillHOCTI 1
KOPCTKOCTI BU3HAYAIOTh 3a JOIIOMOTOI0
CIeLIaNbHOTO aHalizy a00 BUMPOOYBaHb.

7.3 Vibrations

7.3.1 Vibrations caused by pedestrians

(1) For comfort criteria
EN1990:2002/A1 applies.

(2) Where no other values have been
verified, the damping ratio should be taken
as:

— £ = 0,010 for structures without
mechanical joints;

- ¢ = 0,015
mechanical joints.

for structures with

NOTE 1: For specific structures, alternative
damping ratios may be given in the National annex.

NOTE 2: A simplified method for assessing
vibrations of timber bridges constructed with simply
supported beams or trusses is given in Annex B.

7.3.2 Vibrations caused by wind
(1)P EN 1991-1-4 applies

Section 8 Connections

8.1 General

(1)P The following shall not be used in
bridges:

— axially loaded nails;

— stapled connections;

— connections made with punched metal
plate fasteners.

8.2 Timber-concrete connections in
composite beams

8.2.1 Laterally
fasteners
(1) The rope effect should not be used.

loaded dowel-type

(2) Where there is an intermediate non-
structural layer between the timber and the
concrete (e.g. for formwork), see figure 8.1,
the strength and stiffness parameters should
be determined by a special analysis or by
tests.



Pucynok 8.1 — IIpomixawmii map Mi>k 6E€TOHOM 1 AEPEBUHOIO
Figure 8.1 — Intermediate layer between concrete and timber

1 beromH,;
2 HectpyKTypHHUiI TPOMDKHUH 11ap;
3 JlepeBuna

8.2.2 3'enHaHus 3 ’K0JI00aMH

(1) dns 3'emnanb 3 5x0100aMH, JTHB.
pucyHok 1.1, 3a cuity 3cyBy OepyTh
Oe3rnocepe/iHil TUCK HAa OBEPXH1 B3a€EMO/Iii
MDK JIEPEBUHOIO 1 OETOHOM, 3aKJIa/ICHUX B
’KOJI00.

(2) HeoOximHO TIepeBIpUTH MIIHICTh
OETOHHOT YaCTHUHH 1 IEPEB'SHOT YaCTUHU
3'€ THAHHS.

(3) P beronna i nepeB'ssHa yaCTUHU
CKPITUTIOIOTHCSI TAKMM YMHOM, 100 He
B1I0OyBaIOCS iX BIIOKPEMJICHHS.

(4) 3'eqnanHs cItig MPOEKTYBATH 3
ypaxyBaHHSIM CHJIH PO3TATY MK
JIEPEBUHOIO 1 OETOHOM, BEJTMYMHA SKO1
CTaHOBHTD.

Fiea = 0.1F, g (8.1)

Ie:

Fted - po3paxyHKoBa criia po3TATy MK
JIEPEBUHOIO 1 OETOHOM;

Fv.ed - po3paxyHKOBa cuiia 3CyBy MiXK
JIEPEBUHOIO 1 OCTOHOM.

9 Jleranizanis KOHCTPYKUIi Ta
KOHTPOJIb

(1) P o yacTMH KOHCTPYKIIii MOCTIB
3aCTOCOBYIOTh IMpaBuiia, BCTaHOBNEHI B EN
1995-1-1 gactuna 10, 3a BUHATKOM ITyHKTIB
10.8110.9.

(2) Ilepen yJalTyBaHHAM
repMETU3YIOUOT0 MIapy Ha IJIMTI HACTHILY
MOBEPXHSI HACTUIIy Mae OyTH CYXOIO 1 Mae
3aJIOBOJIBHATH BUMOTaM JI0 BJAIITYBaHHS
repMETHU3YI0UOTO I1Iapy.

Key:

1 Concrete

2 Non-structural intermediate layer
3 Timber

8.2.2 Grooved connections

(1) For grooved connections, see figure
1.1, the shear force should be taken by direct
contact pressure between the wood and the
concrete cast in the groove.

(2) 1t should be verified that the
resistance of the concrete part and the timber
part of the connection is sufficient.

(3)P The concrete and timber parts shall
be held together so that they can not separate.

(4) The connection should be designed
for a tensile force between the timber and the
concrete with a magnitude of:

Ft,Ed = 0’1Fv,Ed

where:

Fieq is the design tensile force between
the timber and the concrete;

Fved is the design shear force between
the timber and the concrete.

(8.1)

Section 9 Structural detailing

and control

(1)P The relevant rules given in EN
1995-1-1 Section 10 also apply to the
structural parts of bridges, with the exception
of clauses 10.8 and 10.9.

(2) Before attaching a seal layer on a
deck plate, the deck system should be dry
and the surface should satisfy the
requirements of the seal layer.



JlogaTok A
(moBimKOBHI)

IlepeBipka Ha BTOMY

A.1 3arajbHi M0J10:KeHHA

(1) Let#t cporieHnit METO1 3aCHOBaHUI
Ha €KBIBAJICHTHOMY BTOMHOMY
HAaBAaHTAXXCHHI 3 MOCTIHHOI aMILTITYO0I0,
mo BijoOpaxae epeKTH BTOMH IIUTICHOTO
nianma3oHy MPUKIIAJaHHS HABAaHTAKCHHS.

MPUMITKA: IlepeBipka BTOMHU /151
aAMIUTITYM HATIPYXXCHb, 110 3MIHIOIOTHCS, MOXE OyTH
3aCHOBaHa Ha JiHiIHI} Teopii HaKOMMYEHOTO
yikomkeHHs (rinore3a [lammrpena-Maitaepa).

(2) Hanpy>xeHHs1 BU3HAYaIOTh 3a
JOTIOMOTO¥0 TIPY’KHOTO PO3pPaxyHKy IPH
3amanii mii. Ciig BUKOHYBATH MOMPABKY 70
HaINPYXCHb 3 YpaxXyBaHHIM
HaMIBXOPCTKOTO 3'€IHAHHS 1 €PEKTIB
JPYroro MOPSJIKY Bif AedopMarrii i
MIPOTHHIB.

(3) IlepeBipka Ha BTOMY MOTpiOHAa,
SIKITIO KOC(IITIEHT K, BCTAHOBIICHUH Y
dbopmyii (A.1), 6inbie, HIXK :

— JUJISl €JIEMEHTIB TIPU CTUCHEHHI,
MEePIEHINKYIIPHOMY a00 MapajieIbHOMY J10
BoJiokua: 0,6

— JIJISl €JIEMEHTIB TP 3TUHI 200
postsarysanHi: 0,2

— 15 eneMeHTiB mipu 3cyBi: 0,15

— s 3'eqHanb 31 mrupsvu: 0,4

— i 3'enHanb 3 uBsaxamu: 0,1

— igmai 3'engagus; 0,15

Ie:

O-d,max ~ Oy min
k= —
_d

VM fat

(A1)

0dmax - HallOLIbIIIE PO3paxyHKOBE
Hampy)XeHHsI Bil BTOMHOTO HaBaHTaXKCHHS,
0d,min - HAMIMEHIIIE PO3PaXyHKOBE
Hanpy)XeHHsI Bil BTOMHOTO HaBaHTaXKCHHS,
f - BiIMOBITHA HOPMATUBHA MIIHICTB,
YM fat- KOEQIIIEHT HATIIHOCTI 32
MaTepiajJoMm JijIsl BTOMHOTO HaBaHTaKEHHSI.

Annex A
(informative)

Fatigue verification

A.1 General

(1) This simplified method is based on
an equivalent constant amplitude fatigue
loading, representing the fatigue effects of
the full spectrum of loading events.

NOTE: More advanced fatigue verification for
varying stress amplitude can be based on a cumulative
linear damage theory (Palmgren-Miner hypothesis).

(2) The stress should be determined by
an elastic analysis under the specified action.

The stresses should allow for stiff or
semi-rigid connections and second order
effects from deformations and distortions.

(3) A fatigue verification is required if
the ratio x given by expression (A.l) is
greater than:

— For members in compression
perpendicular or parallel to grain: 0,6

— For members in bending or tension:
0,2
— For members in shear: 0,15
— For joints with dowels: 0,4
— For joints with nails: 0,1
— Otbher joints: 0,15
where:
o = Oy mi
k _ d,max d,min

N (A1)

7'M, fat

odmax IS the numerically largest design
stress from the fatigue loading;

admin 1S the numerically smallest design
stress from the fatigue loading;

fi is the relevant characteristic strength;

ymfat 1S the material partial factor for
fatigue loading.



A. 2 BroMHe HABAHTAKEHHA

(1) Coporiena mMoienb BTOMHOTO
HaBaHTAXCHHS 3aCHOBAaHA HAa 3MEHIICHUX
HaBaHTAXEHHAX (edeKTax aii) y
MOPIBHSHHI 3 MOACSIMH CTATHYHOTO
HaBaHTAXXEHHS. MoeIh HaBaHTAKEHHS Ma€
HaJaBaTH MaKCHUMaJIbHE 1 MiHIMaJIbHE
HaTPYKEHHS B €JIEMEHTaX KOHCTPYKIIIl.

(2) BromHe HaBaHTa)XEHHS Bifl
PYXOMOTO HAaBAaHTAXKEHHS OTPHUMYIOTH 3

MIPOEKTHOTO 3aBJaHHs B oeaHaHHi 3 EN
1991-2.

(3) KinbKiCTh IIUKITIB HANPY>KEHbD 3
MOCTIMHOIO aMILTITY 1010 Ha PiK, Nobs,
6epyth 3 Tabmuii 4.5 EN 1991-2 a6o, 3a
HassBHOCTI JIETANBHIMIOT IH(pOpMAIIii Tpo
(akTUYHY IHTEHCUBHICTb PyXy TPaHCIOPTY,
BHU3HAYAIOTh TAKUM YMHOM:

Nps = 365N prax

ne:

Nobs - KUTbKICTh LIUKJIIB HAIIPYXEHHS 3
MOCTIMHOIO aMILTITYIO0 Ha PIK;

NADT - OYIKyBaHa IIOpIYHA CEPETHS
IHTEHCUBHICTh PYXY TPAHCIIOPTY 3a JCHb
YIPOJIOBXK TEPMIHY CIYKOU KOHCTPYKIIIi;
BEIIMUUHY NADT OEPYTh HE MEHIIIE HIK
1000;

@ - OYIKyBaHE TPOIICHTHE BITHOIIECHHS
BKKHUX aBTOMOOWUTIB, 1110 MTPOXOASTH TIO
Mocty, 1uB. EN 1991-2 nyHkr 4.6
(mampuknan, a = 0,1);

(A2)

A. 3 IlepeBipka Ha BTOMY

(1) Sxmo Moaenb nepeBipKku He
BCTaHOBJICHA HIDKYE a00 TepeBipka He
BUKOHYETBCS 32 JJOMIOMOTOI0 OCOOIMBUX
JOCTIIKEHb, KOSQIIIEHT K 3MEHIIYIOTh J0
BEJIMYMHH, BCTAHOBJICHOI B MIOTIEPETHHOMY
nyHkTi A1(3).

(2) s HaBaHTa)XEHHS 3 MMOCTIHHOIO
aMILTITY/I00 KpUTEPieEM NEepeBIpKH Ha
BTOMY €:

Ogmax < ¥

(A3)

fat,d

A.2 Fatigue loading

(1) A simplified fatigue load model is
built up of reduced loads (effects of actions)
compared to the static loading models. The
load model should give the maximum and
minimum stresses in the actual structural
members.

(2) The fatigue loading from traffic
should be obtained from the project
specification in conjunction with EN 1991-2.

(3) The number of constant amplitude
stress cycles per year, Nobs, Should either be
taken from table 4.5 of EN 1991-2 or, if more
detailed information about the actual traffic
is available, be taken as:

Ngps = 365N o1

where:

Nobs is the number of constant amplitude
stress cycles per year;

napt IS the expected annual average
daily traffic over the lifetime of the structure;
the value of napr should not be taken less
than 1000;

(A2)

a is the expected fraction of observed
heavy lorries passing over the bridge, see
EN 1991-2 clause 4.6 (e.g. o =0,1);

A.3 Fatigue verification

(1) Unless the verification model is
defined below or by special investigations,
the ratio x should be limited to the value
defined in the previous clause A1(3).

(2) For a constant amplitude loading the
fatigue verification criterion is:

Ogmax S ¥

(A.3)

fat,d



ae:

0d,max - HAOLTBIIIE PO3PaXyYHKOBE
HanpY>KCHHSI Bil BTOMHOTO HaBaHTaXCHHS,

ffatd - pO3paxyHKOBa BEIMYMHA
BTOMHO{ MIITHOCTI.

(3) Po3paxyHKOBY BTOMHY MIIHICTb
BH3HAYAIOTh TAKUM YHMHOM:
ffad,d = kfatL

e M, fat

(A.4)

Ie:

fx - HOpMaTHBHA MILHICTD 15
CTaTHYHOI'0 HABAHTAKCHHS;

Kfat - KOeirieHT, o BimoOpakae
3MEHIIICHHS MIITHOCTI 31 301IbIICHHAM
LIUKIIB HaBaAHTAKEHHS.

(4) Benuuuny Kat BU3SHaYarOTh TAaKUM
YUHOM:

1-R

k., =1-——Io N >0
fat (b R) g (IB obs )
(A.5) ne:
R=0ymin!Ogmx With-1<R<1
(A.6)

0d,min- HAUMEHIIE PO3PaXyHKOBE
HaTPY)KEHHsI Bl BTOMHOTO HAaBaHTa)XCHHS;

0d,max - HAMOLIBIIIE PO3PAXyHKOBE
HaTPYKEHHsSI BiJl BTOMHOTO HAaBaHTA)XCHHS;

Nobs - KUTBKICTh ITUKJIIB HAIPY>KCHHS 3
MOCTIMHOIO aMILTITYI010, SIK BCTAHOBJIEHO
BUIIIC;

tL - pOo3paxyHKOBHI TEPMIH CITYXKOH
KOHCTPYKIIii, B pOKax, Y BIMOBITHOCTI JI0
EN 1990:2002 (nanpukiazn, 100 poxis);

[ - KoedilieHT, OTpUMaHui 3a
pe3yJibTaTaMu pyHHAIII] eJIeMeHTa
KOHCTPYKIIIi;

a, b - xoedirienTy, MO MPEaCTaBIAIOTH
THUII BTOMHOI Aii y BIATIOBITHOCTI 10
Tabymmi A.1.

KoedirienT £ cnig npuitmaT B
3aIe)KHOCTI B1J HACTIAKIB pyHHAIil
CIIEMEHTY, TIPH:

- 3HaYHUX Hacligkax: ff = 3

- He 3HAYHUX Hachigkax: f =1

where:

odmax IS the numerically largest design
stress from the fatigue loading;

fraa IS the design value of fatigue
strength.

(3) The design fatigue strength should
be taken as:

ffad,d = kfat L (A.4)
7/M,fat
where:
f« is the characteristic strength for static
loading;

keat is a factor representing the reduction
of strength with number of load cycles.

(4) The value of kst should be taken as:

1-R
k.. =1-—1o N >0
fat (b R) g (ﬂ obs )
(A.5)
where:
R =0y min ! g max with—1<R<1
(A.6)

admin 1S the numerically smallest design
stress from the fatigue loading;

odmax 1S the numerically largest design
stress from the fatigue loading;

Nobs IS the number of constant
amplitude stress cycles as defined above;

t. is the design service life of the
structure expressed in years according to EN
1990:2002 (e.g. 100 years);

S is a factor based on the damage
consequence for the actual structural
component;

a, b are coefficients representing the
type of fatigue action according to table A.1.

The factor £ should be taken as:

— Substantial consequences: 5 =3
— Without substantial consequences: f =
1



Taoaunsa A.1 — Benuunnu koedirieHTiB a 10
Table A.1 — Values of coefficients a and b

JlepeB'siHi €JIeMEeHTH pU
Timber members in

— CTHCKY, IEPIEHIUKYISIPHOMY 200 MapajieIbHOMY JI0 BOJIOKHA 2,0 9,0
— compression, perpendicular or parallel to grain
— 3TUHI 1 pO3TATYBaHHI 9,5 1,1
— bending and tension
— 3CyBi 6,7 1,3
— shear

3'equanHg Ha

Connections with
— mrrupsx 3 d < 12 mv? 6,0 2,0
— dowels with d < 12 mm?
— [IBSIXax 6,9 1,2
— nails

4 BennuuHY KOeili€HTIB UIs IITUPIB NPUHHATI Ha OCHOBI BUIIPOOYBaHb 12 MM IIUIBHO MTOCA/IKEHUX LITHPIB.
Itupi 3Ha4HO OlnbmIOro JAiamMeTpy ab0 HENIUIBHO MOCA/PKeHI MOXYTh MaTh MEHIIE 3HAaueHHS BTOMHOI
BJIACTUBOCTI.

2 The values for dowels are mainly based on tests on 12 mm tight-fitting dowels.

Significantly larger diameter dowels or non-fitting bolts may have less favourable fatigue properties.




Jlonatok B
(noBigKOBMH)

KoauBanug Bix mimoxigHoro
HABAHTAXKEHHSA

B. 1 3aranbHi nojoxeHHst

(1) IIpaBuna, 1110 HaBeIEH1 B ILOMY
J0JIaTKY, 3aCTOCOBYIOTH JI0 JIEPEB'THUX
MOCTIB 3 BUIBHO 00mepTuMu Oankamu ado i3
[ITPEHTeTBHOI0 CUCTEMOIO, 110
MPUBOAMUTHCS B KOJMBAHHS MIIIOXO0IAMH.

MMPUMITKA: BianosiaHi npaBuia MoXXHa
Oyne 3HaliTH B MaiiOyTHiX penakuisx EN 1991-2.

B. 2 BepTukajbHi KOJMBaHHS

(1) Ilpu mpoxoakKeHH1 OJIHIET TIOUHH,
10 MOCTY, BEPTUKAJIbHE MTPUCKOPEHHS
MOCTA Avert,1 B M/C? OOUHCITIOIOTH TAKAM
YHHOM:

@for f  <25Hz
M

vert —

(B.1)

vert,1 =

@for 25Hz < f . <50Hz
M

vert —

ae:

M - 3araigbHa Maca MOCTa B KT, sIKa
BU3HA4aeThed Sk M = m-|;

| - mposiboT MOCTA;

M - Maca Ha OJIMHUIIIO TOBKUHH
(BmacHa maca) MOCTa B KI'/M;

{ - KoeIIieHT 3aracaHHs;;

fuert - OCHOBHA BJIaCHA YacTOTA
BEpTUKAIBHOI Aedopmarlii MocTa.

(2) st KUTBKOX YOJIOBIK, 1110
MPOXOASTh IO MOCTY, BEpTHKAJIbHE
IPUCKOPEHHS MOCTA vertn B M/c?
OOYHCITIOIOTh TAKUM YHHOM:

avert,n = 0’23avert,lnkvert (BZ)

Ie: N - KUIBKICTH IMIIIOXOIIB;

Kvert - Koe(illieHT TPUHMAETBCS Yy
BIJIMOBITHOCTI 10 pUcyHKa B.1;

Avert,1 - BEPTUKAJIbHE MPUCKOPEHHS Bil
MIPOXO/Y [0 MOCTY OJIHI€T JIFOTUHU
BHU3HAYA€THCS BIINOBIIHO 10 (hopMynu
(B.1).

Annex B
(informative)

Vibrations caused by
pedestrians

B.1 General

(1) The rules given in this annex apply
to timber bridges with simply supported
beams or truss systems excited by
pedestrians.

NOTE: Corresponding rules will be found in
future versions of EN 1991-2.

B.2 Vertical vibrations

(1) For one person crossing the bridge,
the vertical acceleration avert1 in m/s? of the
bridge should be taken as:

@for f . <25Hz
M

vert —

a (B.1)

vert,1 =

@for 25Hz < f . <50Hz
M

vert —

where:

M is the total mass of the bridge in kg,
given by M = ml;

| is the span of the bridge;

m is the mass per unit length (self-
weight) of the bridge in kg/m;

' is the damping ratio;

fuert is the fundamental natural frequency
for vertical deformation of the bridge.

(2) For several persons crossing the
bridge, the vertical acceleration avertn in m/s?
of the bridge should be calculated as:

avert,n = 0’23avert,lnkvert (BZ)

where: n is the number of pedestrians;

kvert is a coefficient according to figure
B.1;

avert1 1S the vertical acceleration for one
person crossing the bridge determined
according to expression (B.1). .



KinpkicTh mimoxois, N, mpuiAMaeTbes
TaKOIO, 1110 JIOPIBHIOE:

—n =13 - g okpemMoi rpynu
IMIIIOXO/IIB;

—n=0,6 4 - g 6e3nepepBHOTO
MOTOKY HIIIOXO/IiB.

7ie A - TLIoIA HACTHILY MOCTa B M2,

(3) [Ipu BpaxyBaHHI JtOEH, 110
ODKaTh, BEPTUKAJIBHE MTPUCKOPEHHS vert,1
MOCTa B M/C?, BUKITHKaHE OiroM oHi€l
JIFO/IMHY, 110 BU3HAYAIOTh TAKUM YHHOM:

000 for2,5Hz < f,,, <3,5Hz (B.3)
Mg

vertl —

B. 3 'opu3oHTabHi KOJTUBaAHHSA

(1) IIpu mpoxomKeHH1 OAHIET TI0IUHA
0 MOCTY, TOPH30HTAJIbHE TIPUCKOPECHHS
MOCTa @hor,1 B M/c? OGUHCITIOIOTH TAKHUM
YHUHOM:

Apory = S0 forO,5Hz < f,, <2,5Hz (B.4)
VY

ne:
fhor - OCHOBHA BIacHA yacToTa
TOPU30HTANIbHOT teopMmalrii MocTa.
(2) dmst KUTBKOX JIFOJIEH, IO TPOXOISITh
0 MOCTY, TOPU30HTAJIbHE MIPUCKOPECHHS
MOCTa @hor,n B M/C% 0GUHCITIOIOTH TAKHM
YUHOM:

ahor,n = 0'18ah0r,1nk (85)

hor
Ie
Khor - K0e(illi€eHT BU3HAYAETHCS
BIJIMTOB1THO JI0 pucyHKa B.2.
KinpkicTp mimoxoais, N, mpuiMaeThCs:

—n =13 - g okpemoi rpymnu
MIIIOXO/IB;

—n=0,64 - nns 6e3repepBHOTO
MOTOKY MIIIOXO/IIB.

zie A - oA HACTHITy MOCTa B M2,

The number of pedestrians, n, should be
taken as:

- n =
pedestrians;

—n = 0,6A for a continuous stream of
pedestrians.

where A is the area of the bridge deck in
m2.

(3) If running persons are taken into
account, the vertical acceleration avert1 In
m/s? of the bridge caused by one single
person running over the bridge, should be
taken as:

Qers = 600 for2,5Hz < f,,, <3,5Hz (B.3)
T Mg

13 for a distinct group of

B.3 Horizontal vibrations

(1) For one person crossing the bridge
the horizontal acceleration anor1 in m/s® of
the bridge should be calculated as:

Aoy = S0 for0,5Hz < f, , <2,5Hz (B.4)
T Me

where:

fhor IS the fundamental natural frequency
for horizontal deformation of the bridge.

(2) For several persons crossing the
bridge, the horizontal acceleration anorn in
m/s? of the bridge should be calculated as:

ahor,n = O':I'8a'hor,1nk

where:

knor is @ coefficient according to figure
B.2.

The number of pedestrians, n, should be
taken as:

- n =
pedestrians;

—n = 0,6A for a continuous stream of
pedestrians,

where A is the area of the bridge deck in
m?.

(B.5)

hor

13 for a distinct group of
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Pucynox B.1 — 3aexHICTh MK BEPTHKAIBHOIO OCHOBHOIO BIIACHOIO YaCTOTOXO fyert
i koedirrieHTOM Kvert

Figure B.1 — Relationship between the vertical fundamental natural frequency fuert
and thecoefficient Kvert
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Pucynok B.2 — 3anexxHicTh MiXk TOPU30HTAIBHOI OCHOBHOIO BIIACHOIO YaCTOTOXO fhor
i koedirrieHToM Knor

Figure B.2 — Relationship between the horizontal fundamental natural frequency fhor and
the coefficient Knor



