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Design of steel structures —Part 2: Steel Bridges. (€Bpokoa 3. IIpoekTyBaHHS cTageBUX
KOHCTpYKIii. YactuHa 2. CTaneBl MOCTH).

EN1993-2:2006 niarorosieno Texuiuuum komiteroM CEN/TC 250 -byniBenbHi
€Bpokoan”, cekperapiatoM sikoro kepye BSI.

Ha Teputopii Ykpainu sik HallioHaNbHUN cTaHapT aie JiBa kosoHka Tekcty JCTY-H b
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nepeamoBay, «Texker EN1993-2:2006 Eurocode 3 - Design of steel structures —Part 2:
Steel Bridges» (aBToTeHTHMYHMII Tmepekyian), - O(GOPMIEHO 3riHO 3 BHUMOTAMH
HaIllOHAJIBHOI cTaHAapTH3allii YKpainu;

- 3 «I[TepeamoBu 10 EN1993-2:2006» B3sTO T€, 1110 0€3M0CEPEAHBO CTOCYETHCS 1IOTO
CTaHIapTY;

- HaIlIOHAJILHUN JTOBIIKOBUH JTIOAATOK HABEJACHO SIK HACTAHOBY JIJII KOPUCTYBAYiB.
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IlepeamoBa

Ieit eBponeiicbkuii cranaapt EN 1993-2,
€spokon 3: [IpoekTyBaHHs CTalIeBUX
koHCTpyKIid Yactura 2: CraneBi Mmoctu, OyB
miaroroBiaeHu TeXHIYHUM KOMITETOM
CEN/TC250 «CtpykTypHi €BpOKOINY,
CeKpeTapiaT sSIKOTo 3HaxoauThes Ha BSI.
CEN/TC250 Hece BiamoBiIaiabHICTh 3a BC1
CTPYKTYpHi €BPOKOJIB.

Ileit eBponeiicbKuid CTAaHAAPT MA€ OTPUMATH
CTaTyC HAI[IOHAIBHOTO CTAHIAPTY a00 MUIIXOM
myOJTiKarii 1IeHTHYHOTO TEKCTY a0 CXBAJICHHS,
He mi3Himie kBiTHsA 2007 poky, 1 cynepedsinBi
HaIlIOHAJIBbHI CTAaHAAPTH Ma€ OyTH CKaCOBAHO

He mi3Hime oepe3ns 2010 poky.

Le#t €Bpokon 3amintoe ENV 1993-2.
Binnosiguo 1o CEN-CENELEC BHyTpimIHEOTO
posnopsinky, Hamionansauit Crangapt
oprasizaiiii 3000B's13aH1 peaizyBaTu 1ei
€BPOTEHUCHKUN CTaHAAPT Taki KpaiHu : ABCTpis,
bensris, Kinp, Yecska PecriyOmika, Jlanis,
Ecronis, ®innsamais, @pannis, Himeudnna,
I'penist, Yropmuna, Icnannis, Ipnanmis, Itamis,
JlatBis, JIutBa, JItokcemOypr, MaibTa,
Hinepnanau, Hopgeris, [Tonbiia, [opTyranis,
Pymynis, CnoBauunna, CioseHis, [cmanis,
HIBemnis, Lelinapisa i Cnonydyene KoposiBcTBo.
OcHoBa nporpamu €Bpoxoj

Y 1975 poui Kowmicis  €Bponeiicbkoro
CHIBTOBapUCTBAa  yXBalWja  pIIIEHHS  IpO
nporpamy Jii B raimy3i OyJIiBHUIITBA, Ha MiJICTaB1
crarti 95 JloroBopy. Metoo mporpamu €
YCYHEHHS TEeXHIYHUX Oap'epiB IUIsl TOPTiBIi Ta
Y3TO/DKEHHS TEXHIYHUX YMOB.

Y pamkax wmi€i mnporpamu fiif, Kowmicis
BUCTyNUJA 3 IHIIIATUBOIO CTBOPUTHU Habip
MOTO/KEHUX TEXHIYHUX MIPaBUII ISt
MPOEKTyBaHHS OyaiBEeIbHUX poOIT, sKI Ha
nepuioMy  erami, OyAyTh  CIYXHTH  SIK
QIbTEpPHATHBA HAI[IOHATBHUM TpaBHIIaM, MIO0
JII0Th y Jiep’kaBaX, 1 B pe3ynbTaTi, Mamu 0 ix
3aMIHUTH.

[Tpotsirom m'sTHanusaTH pokiB, Kowmicia 3a

JIOTIOMOT OO KepiBnoro KOMITETY 3
NpeJCTaBHUKAMU JIepKaB, POBOIMIIA PO3POOKU
€BpoKONIB - TMporpamu, sKa MpHu3Bena J0

NEpUIOr0 TIOKOJIHHS €BPONEHCHKUX KOMIB Y
1980 pori.

Foreword

This European Standard EN 1993-2, Eurocode 3:
Design of steel structures Part 2: Steel bridges, has
been prepared by Technical Committee
CEN/TC250 « Structural Eurocodes », the
Secretariat of which is held by BSI. CEN/TC250 is
responsible for all Structural Eurocodes.

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
April 2007 and conflicting National Standards
shall be withdrawn at latest by March 2010.

This Eurocode supersedes ENV 1993-2.
According to the CEN-CENELEC Internal
Regulations, the National Standard Organizations
of the following countries are bound to implement
this European Standard: Austria, Belgium, Cyprus,
Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg,
Malta, Netherlands, Norway, Poland, Portugal,
Romania, 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.

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 1980’s.
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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 the 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 FEuropean
Committee for Standardisation (CEN) concerning

VY 1989 poui Kowmiciero Ta nepxaBaMu-daeHaMu
€C Ta €ABT Oyno BupimeHo, Ha OCHOBI
agreement1 Mmix Kowmiciero Ta CEN, ma
repeaadi B MiAroTOBIN Ta myOJikarii €BpoKodiB
B CEN w4epe3 psn MaHzmaTiB, 3 THM 1100
3a0e31eYnTH im ManlOyTHIN cTaTyc
eBporneiicbkoro cranaapty (EN).

Yroma wmix Kowmiciero  €Bponeichkux
CIIBTOBApUCTB 1 €BPONEHCHKIM KOMITETOM II0
craggaptu3aiii (CEN) npo poboty mo €Bpokony

s TpoekTyBaHHS — OyamiBens 1 cmopynd | the work on EUROCODES for the design of

(BC/CEN/03/89). building and civil  engineering  works
(BC/CEN/03/89).

Ile ¢akrnuno mnocwimanHs €BpokoxiB g0 | This links de facto the Eurocodes with the

MOJIOXKEHb BCiX aupekTuB Paam Ta / abo pimeHb
Kowmicii cmpaB 3 €BpONEHCHKUMHU CTaHAApTaMU
(manpuknan, dupektuBu Pagu 89/106/EEC mpo
OyniBenbHi Bupodu - JICII - ta upextuBu Panu
93/37/EEC, 92 / S50/EEC 1 89/440/EEC 3
CYCHUIBHUX POOIT 1 MOCIYr i MPHUPIBHAHUX JO
€ABT [upexTtuB, po3mouaTo B TOHHUTBI 3a
CTBOPEHHS BHYTPIIIHBOTO PUHKY).

CrtpykrypHa mporpama €BpOKOIIB MICTUTh TaKi
CTaHJIAPTH 1, SIK IPABUIIO, CKIIAJIAETHCS 3 KUTBKOX

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

YaCTHH: number of Parts:

EN 1990 €Bpokxox 0: OcnoBu OyaiBensHoro | EN 1990 Eurocode 0: Basis of structural design
MIPOEKTYBaHHS

EN 1991 €Bpokon 1: BBy Ha KOHCTPYKIIiT EN 1991 Eurocode 1: Actions on structures

EN 1992 €poxon 2: [IIpoekrtyBanns | EN 1992 Eurocode 2: Design of concrete
3aJ11300€ TOHHUX KOHCTPYKIIIi structures

EN 1993 €spokon 3: IIpoekTyBaHHS CTaJIeBUX

EN 1993 Eurocode 3: Design of steel structures

KOHCTPYKLIH

EN 1994 €poxon 4: IIpoekryBanns | EN 1994 Eurocode 4: Design of composite steel
KOMIIO3UTHUX CTaJ€BUX Ta 3ali300eToHHUX | and concrete structures

KOHCTPYKIIN

EN 1995 €spokog 5: IIpoextyBanns aepes'suux | EN 1995 Eurocode 5: Design of timber structures
KOHCTPYKIIIH

EN 1996 €pokon 6: IlpoektyBanusa kam'suux | EN 1996 FEurocode 6: Design of masonry
KOHCTPYKIIIH structures

EN 1997  €Bpokon  7: I'eorexniuni | EN 1997 Eurocode 7: Geotechnical design
MIPOEKTYBaHHS

EN 1998 €Bpokon 8: IIpoekryBanus | EN 1998 Eurocode 8: Design of structures for
KOHCTPYKIIIH Ha CEHCMOCTIMKICTD earthquake resistance

EN 1999 €spokon 9: [IlpoextyBanus | EN 1999 Eurocode 9: Design of aluminium
KOHCTPYKIIH 3 aJIFOMiHIEBOTO IPOQ1ITIO structures

Crannmaptu €Bpokon Bu3HatoTh | Eurocode standards recognise the responsibility of
BIJNOBIJAJILHICTh ~ OpraHiB  peryiatoBaHHs Yy | regulatory authorities in each Member State and

KOJKHIM JeprKaBi 1 MalOTh TapaHTyBaTH MPaBO Ha
BU3HAYEHHS I[IHHOCTEH, SKI BIJHOCATBCS [0
MMATaHb peryItoBaHHs Oe3rexku Ha
HAI[IOHAILHOMY pIiBHI, 1€ Ii MPOJOBXKYIOTh
MIHSITHCS BiJl ICP>KaBH JI0 ICPKaABU.

have safeguarded their right to determine values
related to regulatory safety matters at national
level where these continue to vary from State to
State.

2
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Cran Ta cepa 3acrocyBanHs €Bpokoais
Hepxapu-unenn €C 1 €ABT BusHaroTth, 110
€BpOKOIM CIOyXaTh B SKOCTI JOBIJIKOBHX
JIOKYMEHTIB JIJISl TAKUX ITLJICH:

- 5K 3aci0, mo0 MOBECTH BiAMOBIAHICTH OymiBIIi 1
CHOpYJId OCHOBHMM BHMoOram JlupektuBu Pamn
89/106/EEC, 30kpema, ocHOBHiI BuMoru Nel -
MexaniyHa MIIHICTH 1 CTaOLIBHICTE - 1 OCHOBHI
BuMorHu Ne 2 - Be3nieka B pasi moxexi ;

- y SIKOCTI OCHOBHM JJIsi BU3HAYCHHS KOHTPAKTIB
Ha OyaiBenbHI POOOTHM Ta TOB'S3aHI 3 HUMHU
1H)KEHEepHI IOCITYTH;
- y SKOCTI OCHOBHU MJIsi CKJIQJaHHS Y3TOKEHUX
TEXHIYHUX YMOB Ha OyniBenbHi Mmarepiamm (€H
ta [1BII).
€BpPOKOJIH, HACKITPKA BOHH CTOCYIOTBCS CaMUX
OyZIiBenbHUX POOIT, MAIOTh MPsSME BiTHOLICHHS
10 TIIyMadeHHs TOKyMEHTIB, SIKi 3rafyloThCs B
crarri 12 CPD, xoua BOHM 1 MalOTh IHIIHH
Xapakrep, MOTOKEHU T CTaHIapT Ha
Hpoz[yKuiIo3 . TakuM YHHOM, TEXHIYHI ACIEKTH,
pobort, mo moB's3aHi 3 €BpokogaMu, Mae OyTH
agekBatHOo posriasHyro CEN  komiteramu
texHigyHOoi Ta/abo EOTA pobouoi rpymu, ski
MpaLOOTh HAJ CTaHIApPTaMH Ha MPOAYKIIO, 3
METOI0 3a0€3MeYeHHs IMOBHOI CYMICHOCTI LIHUX
TEeXHIYHMX crierudikariii €Bpoko/IiB.
2 Bigmosigao mo cr. 3.3 JICII, ocHOBHI BUMOTH
(CB), mMae Oytu HagaHO KOHKpETHY (opmy B
TIYMa4deHH1 JOKyMEHTIB CTBOPEHHS HEOOXITHHUX
3B'SI3KIB MIDK OCHOBHMM BHMOTaM 1 MaHJIaTaMH
hENs i ETAGS/ETAs

BigmoBigno mo cr. 12 CPD tinymayeHHs
JIOKYMEHTIB:
a) HaJaTH KOHKPETHY (OpMy OCHOBHUX BUMOT
I0JI0 TapMOHI3AIlli TEPMIHOJIOTIT Ta TEXHIYHOI
0a3u, 13 3a3HAYCHHSIM KJaciB a0o pIBHIB s
KOXKHOTO BUMOTH B pa3i HEOOX1THOCTI;
0) BCTAHOBIIIOBAaTH CIOCOOM CIIBBIIHOMICHHS
[IMX KJaciB abo pIBHIB BHUMOT 10 TEXHIYHHX
YMOB, HAIIPHUKJIA]l, METOJaMH PO3PAXYHKY Ta
JIOKa3y, TEXHIYHUMH TIPaBHJIAMH JJI MPOCKTHOI
PO3pOOKH 1 T. 1HIIL;
C) BUCTYIATH B SIKOCTI TTOCWJIAHHS JIJIs1 BBEICHHS
TrapMOHI30BaHUX CTAaHAAPTIB Ta HACTAHOB JIJIS
€BPOIEHCHKOTO TEXHIYHOTO CTBEPKEHHS.
€BpokoaH, ae-(paKTo, TpaT aHAJIOTTUHY POJIb B
obnacti ER 1 1 yactuna 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 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 a harmonised
product standard ® . 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 a full compatibility of these technical
specifications with the Eurocodes.

* 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 hENs 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
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3B'"A30k Mik €BPOKOIOM i rapMOHI30BaHMMH

TeXHIYHUMHM BHMOramMM Ha  OyaiBeJIbHIi
Bupodu (EN i ETA)
HeoOximHo  3a0e3meuntu IIOCJIIJOBHICTH

rapMOHI30BaHMX TEXHIYHHX YMOB Ha OyaiBeIbHI
MPOJYKTH Ta TEXHIUHI MpaBujia Ha OymiBeIbHI
poGori”. Kpim Toro, BCi HaHi MO0 MapKyBaHHIO
CE mis OyniBelbHUX BHPOOIB, IIO BiTHOCITHCS
10 €BpOKOJ, MalTh YITKO BKa3yBaTH, Ha
napameTpH, 110 BCTaHOBIIIOIOTHCS Ha
HAI[lOHAIBHOMY pIiBHI 1 JieKaThb B IX OCHOBI.
Crangapt €Bpokon mependavae  3arajibHi
CTPYKTYpHI rpaBuiia JIU3aiiHy JUTSt
MOBCSIKJIEHHOTO BUKOPUCTAaHHS y po3poOKax
[UTOT CTPYKTYpPH 1 KOMIUIEKTYIOUMX BUPOOIB, 1
Ma€e HOBATOPCbKUM  xapaktep. He3Buuaiini
dopmu OymiBHHITBA 1 YMOBH JW3aliHy He
MiMAga0Th 1 JTOJAATKOBUH PO3IJISL] EKCIEPTiB
Oyze HeoOXiqHO IU3aliHEPOM B TAKUX BUIAIKAX.
HonarkoBa indgopmanis mpo crangapt EN
1993-2

EN 1993-2 € npyroto 3 11€CTH YaCTUH CTaHJAPTY
EN 1993 - [IlpoexkTyBaHHS  CTaJleBUX
KOHCTPYKIINA, 1 MICTUTh OCHOBHI MPHUHIMIH 1
npaBuUja 3aCTOCYBaHHS BHMOT J0 O€3IeKH,
MPHUAATHOCTI JO0 eKCIulyatamii Ta MIIHOCTI
CTaJIeBUX KOHCTPYKIIiH /17151 Oy/A1BHUIITBA MOCTIB.
Y EN 1993-2 HaBeneHO HOPMM IIPOEKTYBaHHS
JIOJaTKOBO IO OCHOBHHX HOPM, HaBEICHHX Y
crannapti EN 1993-1-1.

EN 1993-2 npusHaueHo [UIsi 3acTOCYBaHHS
pazom 3 €Bpokog EN 1990 - OcHoBu
npoektyBanHs, EN 1991 - BmimBu Ha

KOHCTpYKLIi 1 3 yactuHoto 2 EN 1992 - EN 1998
y BIIHOIIEHHI CTaJeBUX KOMIIOHEHTIB MOCTIB.
ACHeKTH, HaBeleHI B JaHMX JOKyMEHTax, He
MTOBTOPIOFOTHCHSL.

EN 1993-2 npu3HaueHO 17151 BAKOPUCTAHHS:

- KOMITETaMH, IO 3alMaloThCs PO3POOKOIO
CTaHJApTIB NPOEKTYBAHHSIM, BHUIPOOYBAaHHAM 1
BUPOOHUIITBOM;

- 3aMOBHHKaMH (HampuKIam,
(dhopmyTrOBaHHS iX 0OCOOJIMBUX BUMOT);
- IHKEHepaMH 1 KOHCTPYKTOpaMH,

- BIATIOBITHUMH OpraHaMHU.

3Ha4YeHHs NPUBATHUX KOE(DIIIE€HTIB Ta IHIIMX
napaMeTpiB  HaJIiHHOCTI PEKOMEHAYIOTbCS B
SKOCT1 OCHOBHMX IMOKa3HHKIB, K1 3a0€3Me4YyI0Th
HaJeKHUN piBeHb HajaiitHOCTI. BoHM 00pani 3
ypaxyBaHHSIM HaJIC)KHOTO PIBHA IPOBEICHHS
pOOIT Ta ympaBIiHHS SKICTIO.

JUTS

Links between Eurocodes and product
harmonised technical specifications (ENs and
ETAs)

There is a need for consistency between the
harmonised technical specifications for
construction products and the technical rules for
works4. Furthermore, all the information
accompanying the CE Marking of the construction
products which refer to Eurocodes should clearly
mention which Nationally Determined Parameters
have been taken into account.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.

Additional information specific to EN 1993-2

EN 1993-2 is the second part of six parts of EN
1993 — Design of Steel Structures — and describes
the

principles and application rules for the safety and
serviceability and durability of steel structures for
bridges.

EN 1993-2 gives design rules which are
supplementary to the generic rules in EN 1993-1-
1.

EN 1993-2 is intended to be used with Eurocodes
EN 1990 — Basis of design, EN 1991 — Actions on
structures and the parts 2 of EN 1992 to EN 1998
when steel structures or steel components for
bridges are referred to.

Matters that are already covered in those
documents are not repeated.

EN 1993-2 is intended for use by

— committees drafting design related product,
testing and execution standards,

— clients (e.g. for the formulation of their specific
requirements),

— designers and constructors,

— relevant authorities.

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 quality management applies.
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HanionaanHi CTaHJAAPTH peaJizauii
€Bpoxoais

HamionanbHi cTangapti peanizaiii €BpoKoiB
OyJlyTh MICTUTH MTOBHUN TEKCT €BPOKOJ (Y TOMY
quCl 1 JOJaTKH), mo omyoaikoBani €KP, ska
MOJKe nepeayBaTd HarioHaabHUN TUTYJIbHHM
JIHCT 1 IepeIMOBY HALlIOHATIBHIN Ta MOXKE
CYIIPOBOJIKYBATHCsI HAI[IOHAIBHOT 101aTOK
(1oBiIKOBHIA).

HanionansHuii 101aTOK (HOBIAKOBUI) MOXKE
MICTHTH TUTBKU iH(POPMALIiIO PO Ti MapaMeTpH,
SIK1 3QJTAIIAIOTHCS BIIKPUTUMU B €BPOKOI1 ISt
HAIllOHAJILHOTO BUOOPY, B1JIOMI ITiJ] HA3BOIO
HAI[IOHAJIbH1 JOJaTKU MapaMeTpiB, AKi OyayTh
BUKOPHCTOBYBATHUCS JIJISl IPOCKTYBAHHS
OyniBenb 1 CIOpyA MalOTh OyTH BU3HAYEH1
KpaiHolo, a caMe:

- 3HAYCHHS JJI YaCTKOBOTO (paKTopiB i/abo
KJIACH, /IS SIKUX QJIbTEPHATHBH HABE/ICHO B
€BpoKoO/I,

- 3Ha4YCHHS, 0 OYAyTh BUKOPUCTOBYBATHUCS, JIE
HaBOJUTHCA TUIBKM CUMBOJI ITapaMeTpy B
€Bpoxoi,

- reorpadivuHi Ta KJIIMaTHYHI JIaHi, SKi TOB'13aH1
3 IepKaBOI0, HATPUKIIA]], KAPTH BETHUUHH
CHITOBOI'O TIOKPOBY,

- IPOIIETyPH, SIKI MAatOTh BUKOPUCTOBYBATHUCS
Tam, Jie albTePHATUBHI MPOLEIYPH HaBE/IEH] B
€BpoKoO/I,

- IOCUJIAHHS Ha HECYNEePEUwSINBOI J0JaTKOBY
1H(popMmallito, 100 JONOMOITH KOPUCTYBa4yEB1
3aCTOCOBYBaTU €BPOKOI.

3B'a3kn Mk €BpokomamMm i mpoaykumii
y3roa:keHux TexHivHux yMoB (ENs ta ETAs)
Icnye HeoOXi1HICTh 3a0€3MeUeHHs y3roKEHOCT1
MDK y3TO/PKEHMMM TEXHIYHMMHM yMOBaMH Ha
OyZiBenbHI MaTepiaiy 1 TEXHIYHUMHU TpaBUIIaMU
BHKOHAHHs polit’. Kpim Toro, Best iH(opmaris,
o cynpoBokye CE MapkyBaHHS NPOEKTHOI
JOKYMEHTaIlii, sKa BIJHOCATHCA 1O E€BPOKOIIB
CIIII  YITKO  3a3HAYATH AK  HAlOHAIBHI
napameTpH, 110 OyJIi IpURHATI 0 yBar.

* Jlus c1.3.3 i crarri 12 3 CPD, a Takox MyHKTH
4.2,43.1,4321521D 1.

JonaTkoBi BitomocTi, moB'sizani 3 EN 1993-2
EN 1993-2 € npyroro 4acTUHOIO 3 IIECTH YaCTUH
EN 1993 - [IlpoekTyBaHHA  CTaJ€BHX
KOHCTPYKLIN - 1 ONMCYy€e MPUHIUIM 1 MpaBUiia
UIL OOHATKIB Ui 3a0e3leueHHs Oe3leKd Ta
3py4HOCTI OOCIYroByBaHHS 1 JOBIOBIYHICTH
METaJIOKOHCTPYKIiK st Mmocta. EN 1993-2 nmae
npaBuia MPOEKTYBAHHS, SIKI € JOJaTKOBUMH JI0
3arasibHuX npasui B EN 1993-1-1.

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 (informative).

The National Annex (informative) 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 for partial factors and/or classes where
alternatives are given in the Eurocode,

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

— geographical and climatic data specific to the
Member State, e.g. snow map,

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

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

Links between Eurocodes and product
harmonised technical specifications (ENs and
ETAs)

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 should clearly
mention which Nationally Determined Parameters
have been taken into account.

% See Art.3.3 and Art.12 of the CPD, as well as
clauses 4.2,4.3.1,4.3.2 and 5.2 of ID 1.
Additional information specific to EN 1993-2
EN 1993-2 is the second part of six parts of EN
1993 — Design of Steel Structures — and describes
the principles and application rules for the safety
and serviceability and durability of steel structures
for bridges. EN 1993-2 gives design rules which
are supplementary to the generic rules in EN 1993-
1-1.
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EN 1993-2 npusHaueHo A7 BUKOPHUCTaHHS 3
€spokogamu EN 1990 - OcHOoBU NTpOEKTYBaHHA,
EN 1991 - Jlii Ha xoHcTpykmii i yactuHa 2 EN
1992 EN 1998 pokiB, 10 SKHUX BITHOCSTHCS
CTaJieBi KOHCTPYKIii a0o cTaleBi eIeMEHTH
MOCTIB.

[TutanHs, SKi B)KE OXOIUICHI IUMHU JOKyMEHTAMHU
HE TIOBTOPIOIOTHCSI.

EN 1993-2 npusHaueHa a1 BUKOPUCTAHHS

- opra”izamissMu 3  pO3pOOKHM  JTU3AWHY
KOHCTPYKIIIA, TECTYBaHHS Ta BIPOBAIKCHHS
CTaH/apTIB,

- 3aMOBHHMKaMH (HAmpHKIAJ, IS PO3POOKH iX
KOHKPETHHX BUMOT),

- IPOEKTyBaJIbHUKAMH 1 Oy 1iBeTbHUKAMH,

- BIATIOBITHUMH OpraHaMHU.

UucenbHi  3HaueHHS I KOeQili€eHTIB
HaJIHHOCTI Ta THITUX rnapameTpiB
PEKOMEHYIOTHCS B SIKOCTI 06a30BUX

Koe(illieHTIB, SKi 3a0e3MedyloTh NPUWHATHUN
piBeHb HaxiliHOCTI. BOHM BH3HaYalOThCS 3a
YMOBH  JIOTPUMaHHS  BIJNOBIAHOTO  PiBHSA
BUKOHAHHS 1 YIPaBJIiHHS AKICTIO.
Hanionaasuuii nonarok ajsa EN 1993-2

Y  mpoMy  cTaHmapTi  JesKi  BEJIWYHHU
CYIIPOBOJDKYIOTHCS MPUMITKAMHU, SIKI BKa3YIOTh,
O Ii BEUYMHH MOXYTh BCTAHOBIIFOBATHCS 3a

BUOOpOM KOHKPETHOI1 KpaiHH. Tomy
Hamionaneni  Cranpaptv, SKi  peaji3yrOTh
craumapr EN  1993-2, mawTh  MICTUTH

«HarioHanbHUM onatok» (National Annex), ne
Ha piBHI KpaiHU BU3HAYEHO MapaMeTpu, AKi CIiJ
3aCTOCOBYBAaTM IpU TNPOEKTYBaHHI  MOCTIB,
MpU3HAUYCHUX i1 OyNiBHHUIITBA Yy BIAMOBITHIN
KpaiHI.

Bubip Ha piBHI KpaiHU JONMYCKAETHCS y TaKUX
noJjokeHHAx cranaapty EN 1993-2:

-2.1.3.2(1)

-2.1.3.3(5)

—2.1.3.4(1)

-2.1.3.4(2)

-2.3.1(1)

-3.2.3(2)

-3.2.3(3)

—3.2.4(1)

—3.4(1)

—3.5(1)

—-3.6(1)

—-3.6(2)

—4(1)

EN 1993-2 is intended to be used with Eurocodes
EN 1990 — Basis of design, EN 1991 — Actions on
structures and the parts 2 of EN 1992 to EN 1998
when steel structures or steel components for
bridges are referred to.

Matters that are already covered in those
documents are not repeated.

EN 1993-2 is intended for use by

— committees drafting design related product,
testing and execution standards,

— clients (e.g. for the formulation of their specific
requirements),

— designers and constructors,

— relevant authorities.

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 quality
management applies.

National annex for EN 1993-2

This standard gives alternative procedures, values
and recommendations with notes indicating where
national choices may have to be made. The
National Standard implementing EN 1993-2
should have a National. Annex containing all
Nationally Determined Parameters to be used for
the design of steel structures to be constructed in
the relevant country.

National choice is allowed in EN 1993-2 through:
—-2.1.3.2(1)
—2.1.3.3(5)
—2.1.3.4(1)
—-2.1.3.4(2)
-2.3.1(1)
—-3.2.3(2)
-3.2.3(3)
—3.2.4(1)
—3.4(1)
—-3.5(1)
—-3.6(1)
—-3.6(2)
—4(1)
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—4(4)
-52.14) —-4(4)
-54.1(1) -5.2.1(4)
- 6.1(1)P -54.1(1)
-6.2.2.3(1) —6.1(1)P
—6.2.2.4(1) -6.2.2.3(1)
-6.3.2.3(1) —-6.2.2.4(1)
-6.3.4.2(1) -6.3.2.3(1)
-6.3.4.2(7) -6.3.4.2(1)
-7.1(3) -6.3.4.2(7)
-7.3(1) -7.1(3)
-74(1) -7.3(1)
-8.1.3.2.1(1) —7.4(1)
—8.1.6.3(1) -8.1.3.2.1(1)
- 8.2.1.4(1) —8.1.6.3(1)
—8.2.1.5(1) —8.2.1.4(1)
—8.2.1.6(1) —-8.2.1.5(1)
—8.2.10(1) —8.2.1.6(1)
—8.2.13(1) —8.2.10(1)
—8.2.14(1) —8.2.13(1)
-9.1.2(1) —8.2.14(1)
-9.1.3(1) -9.1.2(1)
-9.3(1)P -9.1.3(1)
-9.312)pP -9.3(1)P
-9.4.1(6) -9.3(2)P
-9.5.2(2) -9.4.1(6)
-9.5.2(3) -9.5.2(2)
-9.5.2(5) -9.5.2(3)
—-9.5.2(6) -9.5.2(%)
-9.5.2(7) —9.5.2(6)
—9.5.3(2) (nBa micris) -9.5.2(7)
—9.6(1) (nBa micis) —9.5.3(2) (two places)
-9.7(1) —9.6(1) (two places)
—A33(1)P -9.7(1)
—-A.3.6(2) —A33(1)P
-A42.102) —-A3.6(2)
-A.4.2.103) -A42.102)
-A42.14) -A.4.2.103)
—-A.42402) -A42.14)
-C.1.1(2) -A42402)
-C.1.2.2(1) -C.1.1(2)
-C.1.2.2(2) -C.1.2.2(1)
—E.2(1) -C.1.2.2(2)
—-E.2(1)
1 3araabHi 1 General
1.1 Cepa 3acTocyBanHs 1.1 Scope
1.1.1 O6csar €Bpokon 3 1.1.1 Scope of Eurocode 3
(1) dus 1.1.1 (1), (2), (3), (4), (5)1(6) EN 1993- | (1) See 1.1.1(1), (2), (3), (4), (5) and (6) of EN
1-1. 1993-1-1.
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1.1.2 Cdepa 3acToCyBaHHS YACTHHH 2
€Bpoxon 3

(1) Le#t TexHIYHUI KOJEKC A€ 3arajabHi OCHOBU
OyiBEJIbHOTO TIPOCKTYBaHHS CTaJ€BUX MOCTIB 1
CTaJICBUX  €JIEMEHTIB  CTale3ai300eTOHHUX
MOCTIB 00'€eqHAHOT KOHCTPYKIii. Y HBOMY
HABEJCHO TOJIOKEHHS, 10 JOIMOBHIOIOTh,
3MIHIOIOTh abo 3aMIHIOKOTh BIJIITOB1{HI
MOJIOKECHHS, 3a3HaueHi B PI3HUX YacTUHAX
crangapty EN 1993-1.

(2) Po3paxyHkoBi Kputepii
cTajie3aliz00€TOHHUX MOCTIB 00'eTHaHOl
KOHCTpYKLii HaBeneHO B EN 1994-2.

(3) Po3paxyHok TpoCiB HiABHUIIEHOT MIITHOCTI Ta
BIIIMOBIAHUX eleMeHTIiB BKiItoyeHo 1o EN 1993-
1-11.

(4) Llelt TexHIYHUH KOJEKC CTOCYETHCS TUIBKU
CTIMKOCTI, eKCIUlyaTaliiHOl  HaAiMHOCTI 1
MIITHOCTI KOHCTpPYKIiii Mmocty. IHmi acmektu
MPOEKTYBaHHS HE PO3TISAAIOTHCS.

(5) Ilpu BUTOTOBJICHHI KOHCTPYKIIH CTaJIEBUX
MOCTIB HEoOXiHO BpaxoByBaTu BuMOrH EN
1090.

[pumirka: IToku EN 1090 me ©He nHalymu
YUHTHOCTI TONEpeaHi BKa3iBKM HaBEACHO B
nonatky C.

(6) Bumoru /10 BUTOTOBJICHHSI HABEJICHO JIUIIIE B
00cs131, HEOOXITHOMY Ul BH3HAUEHHS SIKOCTI
MartepiaiiB , IO 3aCTOCOBYIOTHCS, Ta BHUPOOIB.
Crangapt sKOCTI poOIT Mae BIANOBIAATH
JIOITYCKaM TIPABHIT IPOSKTYBAHHSI.

(7) Hanuii TeXHIYHUI KOAEKC HE MOIIUPIOETHCS
Ha MPOEKTYBAHHS CEHCMOCTIMKUX KOHCTPYKIIIH.
Cnig BUKOpHUCTOBYBAaTH BUMOTH, HaBeneHI B EN
1998, sKi [OOMOBHIOIOTL 1 BHOCATHL 3MIHH B
npaBuiia MPOEKTyBaHHs, 3a3HayeHi B EN 1993-2,
cHemiajbHoO 3 LIE METOIO.

1.2 HopmaTuBHI NOCHJIAHHA

(1) Leii cranaapT MICTUTh, HyMEPOBaHi 1
HEHYMEPOBaHi MOCUJIAHHS, TIOJIOKEHHS 3 1HIIINX
myOmikarii. [{i HopMaTuBHI TOCHIIaHHS
IIUTYIOTHCS Y BIATIOBITHUX MICISX Y TEKCTI Ta
nyOmikanii nepepaxoBaHi Hibkue. J{is
HYMEpPOBaHMUX MOCHJIaHb HACTYITHI MOMPaBKU a0
Meperyisaan Oyab-IKUX IUX MyOTiKarii
3aCTOCOBYIOTHCS JI0 IIHOTO €BPOMNEHCHKOTO
CTaHJApTYy TUTHKU MPU BHECEHHI JI0 HHOTO 3MiH
abo0 meperIs ANl HEHyMEPOBAHHUX TTOCUIIAETHCS
Ha OCTaHHIN BUIYCK BUJIaHHS MOIIUPIOETHCS
(BKJIIOYArOYH MOMPABKH).

(2) Ha nogaTox f0 nmocuiaaHb Ha HOpPMAaTUBHI
TOKyMEeHTH, siki HaBeZieHo B EN 1990 1 EN 1993-
1, 3aCTOCOBYIOThCSI TOCHUJIAHHS HA TaKi
HOPMATHBHI JOKYMEHTH:

1.1.2 Scope of Part 2 of Eurocode 3

(1) EN 1993-2 provides a general basis for the
structural design of steel bridges and steel parts of
composite bridges. It gives provisions that
supplement, modify or supersede the equivalent

provisions given in the various parts of EN 1993-
1.

(2) The design criteria for composite bridges are
covered in EN 1994-2.

(3) The design of high strength cables and related
parts are included in EN 1993-1-11.

(4) This European Standard is concerned only with
the resistance, serviceability and durability of
bridge structures. Other aspects of design are not
considered.

(5) For the execution of steel bridge structures, EN
1090 should be taken into account.

NOTE: As long as EN 1090 is not yet available a
provisional guidance is given in Annex C.

(6) Execution is covered to the extent that is
necessary to indicate the quality of the
construction materials and products that should be
used and the standard of workmanship needed to
comply with the assumptions of the design rules.
(7) Special requirements of seismic design are not
covered. Reference should be made to the
requirements given in EN 1998, which
complements and modifies the rules of EN 1993-2
specifically for this purpose.

1.2 Normative references

(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 applies (including
amendments).

(2) In addition to the normative references given in
EN 1990 and EN 1993-1 the following references
should apply:
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EN 1090 BuroroBneHHs cTaJIeBUX Ta
QTFOMIHIEBUX KOHCTPYKIIIH

EN 1337 Onopui yactuHu

EN 10029:1991 JIuctu cranesi rapsiaekaTaHi
3aBTOBIIKH 3 MM 1 Oibie. Jlomycku po3Mipis,
dhopmu 1 Baru

EN 10164 CraneBi BupoOH 3 MONINIICHUMHU
nedopmaliiHUMH BIAaCTUBOCTSAMH Y HANPSIMKY,
NEePIEHANKYIIIPHOMY TIOBEPXHi BUPOOY.
TexHiYHI YMOBHU NTOCTa4YaHHS

EN ISO 5817 3BaproBanus. 3BapHi BU IpU
JyrOBOMY 3BapioBaHHi. PiBHI sIKOCTI B
3aJIeKHOCTI Bi eeKTiB mIBa

EN ISO 12944-3 ®ap6wu 1 1aku. 3aXUCT Bij
KOpO3ii CTaJeBUX KOHCTPYKIIiH CHCTEMaMu
3aXMCHUX MOKpUTTIB. YacTuHa 3. OCHOBHI
KpUTEpil MPOCKTYBaHHS.

EN ISO 9013:2002 Pi3ka Teruiosa.
Knacudikarist pi3iB, OTpUMaHUX TETJIOBUM
crnoco0oM. ['eoMeTpuuHI XapaKTEepUCTUKH
BUPOOIB 1 JOITyCKH

EN ISO 15613 TexHonoriuyHa iHCTPYKILisl Ta
KBaJTi(hiKaIlisi 3BapOBAILHUX MPOLIECIB IS
MeTasieBux marepianiB. Ceprudikaris Ha
mizcTaBi BUNPOOYBaHHS TEXHOJIOTI] 3BapIOBaHHS
710 IOYaTKy BUPOOHUIITBA

EN ISO 15614-1 Bumoru ta kBanidikaris
3BapIOBAIbHUX MPOLECIB [ METAJIEBUX
MaTtepiaiiB. BunpoOyBaHHs TeXHOJOT1T
3BaproBaHHs. Yactuna 1. Jlyrosa i ra3oBa 3Bapka
cTaJiel 1 1yroBe 3BapIOBaHHSI HIKEIIO Ta
HIKEJIeBHX CILJIaBiB.

1.3 lIpunyumeHHs

(1) Aus 1.3 (1) EN 1993-1-1.

1.4 Pi3Huus Mixk NpMHIUNIAMH TAa NPaBUJIa
3aCTOCYBAHHA

(1) Aus 1.4 (1) EN 1993-1-1.

1.5 Tepminn Ta BU3BHAYECHHS

(1) Tepminu Ta BU3HaUeHHs, HaBeaeHi B EN
1990, EN 1993-1 i HacTynHUX yMOB:

1.5.1

MmicT

IH)KeHEepHa CIIopy/la TOJIOBHUM MPH3HAYCHHIM
SKOI € MPOMYCK TPAHCIOPTY a0 MIIIOXO/iB HaJ
MIPUPOIHOIO NIEPELIKOI0I0 a00 Hajl
TPAHCHOPTHOIO MariCTPaIo

IMPUMITKA: 1ie TepMiH OXOILTIO TaKOX
3aJ1I3HUYHI MOCTH 1 MOCTH JUJIsI IPOITYCKY
KaHaIiB, TpyO a00 1HIIMX TPAaHCTIOPTHUX
3ac00iB, TAKUX SIK JIITAKU.

EN 1090 Execution of steel structures and
aluminium structures

EN 1337 Structural bearings

EN 10029:1991 Specification for tolerances on
dimensions, shape and mass for hot rolled steel
plates 3

mm thick or above.

EN 10164 Steel products with improved
deformation properties perpendicular to the
surface of the product - Technical delivery
conditions.

EN ISO 5817 Arc-welded joints in steel -
Guidance on quality levels for imperfections.
EN ISO 12944-3 Paints and varnishes - Corrosion
protection of steel structures by protective paint
systems - Design considerations.

EN ISO 9013:2002 Thermal cutting -
Classification of thermal cuts - Geometrical
product specification and

quality tolerances.

EN ISO 15613 Specification and qualification of
welding procedures for metallic materials -
Qualification based on pre-production welding test

EN ISO 15614-1 Specification and qualification of
welding procedures for metallic materials —
Welding procedure test - Part 1: Arc and gas
welding of steels and arc welding of nickel and
nickel alloys

1.3 Assumptions

(1) See 1.3(1) of EN 1993-1-1.

1.4 Distinction between principles and
application rules

(1) See 1.4(1) of EN 1993-1-1.

1.5 Terms and definitions

(1) The terms and definitions given in EN 1990,
EN 1993-1 and the following apply:

1.5.1

bridges

civil engineering construction works mainly
intended to carry traffic or pedestrian loads over a
natural obstacle or a communication line

NOTE: Railway bridges and bridges which carry
canals, service pipes or other vehicles such as an
aircraft are also covered.
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1.5.2 crosin

Oy/b-siKa KIHIIEBa OIOPa MOCTY

IIpumiTka: npu HEOOX1AHOCTI 3a3HAYAETHCS
KOPCTKA OIOPa YM THYUKA.

1.5.3 onopa pamHoro Mmocty

0I10pa 5IKa )KOPCTKO MOE€JHAHA 3 IPOTOHOBOIO
0yJI0BOIO MOCTY

1.5.4 npomi:kHa onopa (0UK)

IPOMIXKHA OITOpa MOCTY, PO3TalIOBaHa ITi[
IIPOTOHOBOIO Oy10BOIO

1.5.5 onopHa yactuHa

KOHCTPYKTUBHUI €J1€MEHT, AKHI PO3TaIllOBaHO
MiX POTOHOBOIO OYOBOIO 1 OTIOPOFO, IO
nepeae HaBaHTaXXKEHHS B1Jl IPOrOHOBOI Oy/J0BU
Ha CTOSIH 200 MPOMIXKHY OITOpY MOCTa

1.5.6 BanT

PO3TATHYTHI €JI€MEHT, IKUH 3'€ITHy€ IPOrOHOBY
OyZ0BY MOCTAa 3 MIJIOHOM a00 MiIOHaMH 1
pO3TaIoOBaHUl HaJ MTPOrOHOBOIO OYIOBOIO.
1.5.7 nonepeane HanpyKeHHS

NOCTiiHA JIis 32 paXyHOK KOHTPOJIbOBAHOI CHITH
Ta/ab0 KOHTPOJILOBAHOI AedopMallii,
NPUKIIAJACHUX 10 KOHCTPYKIIT

Ipumitka: Pi3Hi Buau nonepeHboro
HaNpy>KEHHS BiIPI3HAIOTHCS OJIMH Bijl OHOTO,
SK BIATOBIIHI B 3aJI€KHOCTI BiJl BUIY il
(HampuKIIaa, TOMEPEIHHOTO HAIIPYKESHHS
apMaTypHHX €JIEMEHTIB a00 MonepeHbOro
HaIpyXKeHHs B JedopMalliii ornop).

1.5.8 rabapur MocTa o BHcoTI

pO3Mip 110 BUCOTI B CBITY I 3a0€3MeUeHHs
pPyxy

1.5.9 xkomBaHHA (IJIACTHH)

nornepeyHa gegopmallis INIACTHHU B Pe3yJIbTaTi
[UKTIYHOTO HABaHTAXECHHS

1.5.10 apyropsiiHi KOHCTPYKTHBHI eJIeMeHTH
KOHCTPYKTHBHI €JIEMEHTH, SIKI HE € YACTUHOIO
OCHOBHOI KOHCTPYKIIii MOCTa

IMPUMITKA: npyropsiiHi KOHCTPYKTHBHI
€JIEMEHTH MPU3HAYEHI ISl 3a0€3MeUeHHS
0e3nevHoi 1 HalliHOT poOOTH CIIOPYAU Ta OTJISIY
KOHCTPYKIIi.

1.6 Ilo3HaueHnHs

(1) TyT BUKOpHCTaHI CHMBOIH, 1110 HaBEJICH] B
EN 1990 ta EN 1993-1. JlogaTkOB1 CHMBOJIH
BU3HAYAIOTHCS TAKUM YHHOM:

OFdser> TEdser XAPAKTEPUCTHYHI HATIPYTH BiJl
XapaKTEePUCTUYHOIO CIIOJy4YE€HHS! HABAHTaKEHb
Ay Ay Ay Ay, Ay, A Aioes Agto KOECDILIEHT

max * glo
€KBIBaJIECHTHOI HETaTUBHOT il

1.5.2 abutment

any end support of a bridge

NOTE: A distinction is made between rigid
abutments and flexible abutments where relevant.
1.5.3integral abutment

abutment that is connected to the deck without any
movement joint

1.5.4 pier

intermediate support of a bridge, situated under the
deck

1.5.5 bearing

structural support located between the
superstructure and an abutment or pier of the
bridge that transfers loads from the deck to the
abutment or pier

1.5.6 cable stay

tensioned element which connects the deck of a
bridge to the pylon or pylons above the deck

1.5.7 prestress
permanent effect due to controlled forces and /or
controlled deformations imposed within a structure

NOTE: Various types of prestress are
distinguished from each other as relevant (such as
prestress by tendons or prestress by imposed
deformation of supports).

1.5.8 headroom
clear height available for traffic

1.5.9 breathing (of plates)

out-of-plane deformation of a plate caused by
repeated application of in-plane loading

1.5.10 secondary structural elements

structural elements that do not form part of the
main structure of the bridge

NOTE: The secondary structural elements are
provided for other reasons, such as guard rails, 1.6

1.6 Symbols

(1) The symbols in EN 1990 und EN 1993-1
apply. Further symbols are given as follows:
OEdser> TEdser NOMinal stresses from the

characteristic load combination
Ay A Ay Ay Ags Agax > Aiger Aq, damage

equivalent factors
parapets, ladders and access covers.
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(D2 ’ (Dloc’ q)gl

€KBIBAJICHTHOI HETaTUBHOI i1
Ac,, Aoy,., Aoy, JianasoH HANpPYXKEHb Bl

o TUHAMIYHAN KOeQIIieHT

lo

111 HABaHTaXKEHHS p

m XapaKTEPUCTUYHE 3HAYCHHS KoedilieHTa
TepTs

7 Koe(ilieHT HAMIHHOCTI ISl TePTS

a KOe(IIieHT, 110 3aJIeKUTh BiJ TUITY OTIOp

1 KUTBKOCTI OIOP 3 HECTIPUSITINBOIO ab0
PO3BaHTAXKYBAIBHOIO €0

Ty max > Tomin > Lo TEMIIEpPaTypHu
ATy, ATy, AT, pi3HHUIII TEeMIEpaTyp
V7 Koe(ilieHT HAIIHHOCTI I TeMIepaTypu

K ’ Kfoundatiorp Kpier > Kbearing JKOPCTKOCT1

MPYXKUHU (B’5131)
Sy, S; JIOBJKMHA KOB3aHHSA

(2) lomaTkoBi CHMBOJIM BU3HAYEHI B TEKCTI, /1€
BOHM BIIEpIIE 3yCTPIYAIOTHCS.

1.7 YMoBHi no3HaueHHS oceil eJieMeHTIiB
KOHCTPYKUIi

(1) Ausuce. 1.7 (1), (2), (3) Ta (4) EN 1993-1.
2 OCHOBH NPOCKTYBaHHSA

2.1 Bumoru

2.1.1 OcHOBHI BUMOTH

(1) Aus 2.1.1 (1), (2) 1 (3) EN 1993-1-1.

2.1.2 HagilinicThb

(1) Aus 2.1.2 (1) EN 1993-1-1.

2.1.3 IIpoexTHHI TePMIH eKCIIyaTanmii,
JAOBIOBIYHICTBH i HAAIHICTD

2.1.3.1 3arajbHi No10KeHHS

(1) Aus 2.1.3.1 (1) EN 1993-1-1.

(2) P Moctu MaroTe OyTH po3paxoBaHi Ha BTOMY
Ha BECh MPOEKTHUI TEpMiH eKCIUTyaTallii.
2.1.3.2 IIpoeKkTHHI1 TePMiH eKCILTyaTamil

(1) mpoexTHUI1 TepMiH eKCIuTyaTalii cIif
PO3IIISIIATH K MEPioj, 3a SIKU MiCT Ma€e
BUKOPHUCTOBYBATHUChH 3a TIPU3HAUEHHSM, 3
ypaxyBaHHSM TE€XHIYHOTO 0OCIYrOBYBaHHS, 10
KamiTaTbHOTO PEMOHTY.

IIpumirka 1: YV HanlioHaIbHOMY J10/1aTKY MOXeE
OyTH yKa3aHO IMPOEKTHUH TepMiH eKCIUTyaTallii.
PexomeH10BaHU# POEKTHUH TEPMiH
excrutyaTariii mocra - 100 pokiB.

Ipumirka 2: {18 TUMYacOBUX MOCTIB
MMPOCKTHUN TEPMIH EKCIUTyaTaIlii MocTa MOXe
OyTH BKa3aHO B TEXHIYHUX yMOBaXx.

(2) KOHCTPYKTHBHI €JIEMEHTH, SIK1 HE MOXYTh
OyTH po3paxoBaHi Ha 3araJbHUN TEPMiH
eKcruTyarariii mocta, cm. 2.1.3.3.

®,, ®,., Dy damage equivalent impact

factors
Aoc,, Aoy, Ao,

o

stress ranges from load p

lo

m characteristic value of friction coefficient
7 partial factor for friction
a factor depending on type of bearing and

number of bearings with adverse or relieving
forces

Tomax > Tomin > Lo temperatures

ATy, ATy, AT, temperature differences
V7 partial factor for temperature

K ’ Kfoundationv Kpier’ Kbearing Spring
stiffness

S,, S; slide path

(2) Additional symbols are defined in the text
where they first occur.

1.7 Conventions for member axes
(1) See 1.7(1), (2), (3) and (4) of EN 1993-1-1.

2 Basis of design

2.1 Requirements

2.1.1 Basic requirements

(1) See 2.1.1(1), (2) and (3) of EN 1993-1-1.
2.1.2 Reliability management

(1) See 2.1.2(1) of EN 1993-1-1.

2.1.3 Design working life, durability and
robustness

2.1.3.1 General

(1) See 2.1.3.1(1) of EN 1993-1-1.

(2)P Bridges shall be designed for fatigue for the
duration of their design working life.

2.1.3.2 Design working life

(1) The design working life should be taken as the
period for which a bridge is required to be used for
its intended purpose, taking into account
anticipated maintenance but not major repair.

NOTE 1: The National Annex may specify the
design working life. A design working life of a
permanent bridge of 100 years is recommended.

NOTE 2: For temporary bridges the design
working life may be stated in the project
specifications.

(2) For structural elements that cannot be designed
for the total design life of the bridge, see 2.1.3.3.
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2.1.3.3 MiunicTh

(1) s 3abe3nedeHHst MIITHOCTI, MOCTH Ta X
€JIEMEHTH MPOEKTYIOTh TAKMM YHHOM, 100
MIHIMI3yBaTH MIKOY a00 3aXUCTUTH BiJ
Ha/JMIpHOI Aedopmariii, 3HOCY, BTOMH 1
BHITAJIKOBUX JIiH, K1 OUIKYIOTHCSI IPOTATOM
IPOEKTHOTO TEPMiHY €KCILTyaTaIlii .

(2) KOHCTPYKTHBHI €JIEMEHTH MOCTA JI0 SIKHX
MPHUKPITLTIOIOTHCS Mepuiia a00 OropoxKi, MarOTh
OyTH 3alIpOEKTOBaH1 3 ypaxyBaHHAM MOXKIIUBUX
IaCTHYHUX Aedopmartiii mepun abo oropoxi
0e3 MOLIKOIKEHHSI OCHOBHOT KOHCTPYKIIIi.

(3) Sxmo B KOHCTPYKIIi MOCTY nepeadayeHi
eJIEMEHTH, SIKi HeOOX1IHO 3aMIHIOBATH IIiJI Yac
eKcIuTyaTarii, muB. 4 (6), citi nependadyuT
MO>KJIMBICTB 1X 0€3IIE€YHOI 3aMiHH, a IPOEKTHA
CHUTYaIlis ITiJ]] YaC BUKOHAHHS 3aMiHU Ma€ OyTu
3a3/1aJeriib PO3TIISIHYTA.

(4) ocriitHi 3'eMHaHAS KOHCTPYKTUBHUX
€JIEMEHTIB MOCTa CJIi/I BAKOHYBaTH Ha
BHCOKOMiITHUX OonTax Kareropis B abo C. Sk
anbTepHATHBA MOXYTh OyTH BUKOPUCTaH1 OOITH
3 TYTOI0 TIOCAIKOI0, 3aKJICITKHA 200 3BapIOBAHHSI
JUIS 3aIT00ITaHHS KOB3aHHS.

(5) 3’ennanns, 1€ nepegaya 3yCcuib 3a paXyHOK
KOHTAKTy €JI€MEHTIB MOXYTh
BUKOPHUCTOBYBATHUCH SIKITIO 1€ BUIIPABIAHO
OIIIHKOIO Ha BTOMY.

Mpumirka: V HaioHaTbHOMY JOAATKY MOXYTh OyTH

HaBeJIeHI 10JaTKOBI peKOMEHIaL1 /sl KOHCTPYKTHBHUX
€JIEMEHTIB.

2.1.3.4 HagiitnicTh i MiHiCTh KOHCTPYKIIl
(1) IIpoexTom MocTy Mae OyTu nependadeHo, 1o
[pY NOUIKO/KEHH] eIEMEeHTIB KOHCTPYKIIIi, B
pe3ynbTati BUMAJKOBOI JIli, pelTa yacTHHA
KOHCTPYKI_Iﬁ MOXC HCCTHU HaBaHTAXCHHA.
MNPUMITKA: VY HanioHaTbHOMY HOAATKY MOXYTh OYTH
BHM3HAYEHI €JIEMEHTH, IiaHi BUIIAJKOBUM BILIUBaM, 1
SNIEMEHTH, CTaH SKUX MiJyisirae owinmi. [Ipuknany takux
€JIEMEHTIB: Mi/IBICKH, TPOCH, OTIOPHI EJIEMEHTH.

(2) BrutuB kopo3ii 200 BTOMU Ha €JIEMEHTH
KOHCTPYKLIi Ta MaTepianu HeoOXiTHO
BpPaxoBYBaTH P MPOEKTYBaHHI, AUB. TakoXK EN
1993-1-9 i EN 1993-1-10.

IMPUMITKA 1: V EN 1993-1-9, poznin 3, HaBeeHO
METOaU OHiHKI/I 3 BUKOPUCTAaHHAM IPUHIUITY JOITYCTUMHUX
MOIIIKO/KEHb 200 OE3METHOTO pecypcey.

IMPUMITKA 2: YV HamioHaTFHOMY AOAATKY MOXKE OyTH
00paHuil METOI, IO BUKOPUCTOBYETHCS IS OLIHKU
BTOMMU.

MMPUMITKA 3: /IuB. KepiBHUITBO 1O 3a0e3MeYEHHIO
JOCTYITY, TEXHIYHOTO 00CITyrOBYBaHHS Ta OTJISIAY B
po3nini 4.

2.1.3.3 Durability

(1) To ensure durability, bridges and their
components may be designed to minimise damage
or be protected from excessive deformation,
deterioration, fatigue and accidental actions that
are expected during the design working life.

(2) Structural parts of a bridge to which guardrails
or parapets are connected, should be designed to
ensure that plastic deformations of the guardrails
or parapets can occur without damaging the
structure.

(3) Where a bridge includes components that need
to be replaceable, see 4(6), the possibility of their
safe replacement should be verified as a transient
design situation.

(4) Permanent connections of structural parts of
the bridge should be made with preloaded bolts in
a Category B or C connection. Alternatively
closely fitted bolts, rivets or welding may be used
to prevent

slipping.

(5) Joints where the transmission of forces is
purely by contact may be used where justified by
fatigue assessments.

NOTE: The National Annex may give additional
recommendations for durable details.

2.1.3.4 Robustness and structural integrity

(1) The design of the bridge should ensure that
when the damage of a component due to accidental
actions occurs, the remaining structure can sustain
at least the accidental load combination with
reasonable means.

NOTE: The National Annex may define components that
are subject to accidental design situations and also details for
assessments. Examples of such components are hangers,
cables, bearings.

(2) The effects of corrosion or fatigue of
components and material should be taken into
account by

appropriate detailing, see also EN 1993-1-9 and
EN 1993-1-10.

NOTE 1: EN 1993-1-9, section 3 provides assessment
methods using the principles of damage tolerance or safe
life.

NOTE 2: The National Annex may give a choice of the
design method to be used for fatigue assessment.

NOTE 3: For guidance on access, maintenance and
inspection, see section 4.
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2.2 Po3paxyHKu 3@ rpaHU4YHUMMU
CTaHamMu

(1) Aus 2.2 (1)1 (2) EN 1993-1-1.

(3) i1 0OMeKCHHS TIOIIKOKEHD B
IPAaHMYHOMY CTaHIi MO BTPATi HECHOI 3/1aTHOCTI
pO3paxyHKOBa MOJIEb Ma€ OYTH THYUYKOIO JIJIs
MO/IETIIOBaHHS MIBUAKOIUTUHHUX 1
JOBrOTPUBAJIMX MPOLECiB, TUB. 5.4.

(4) HeoOxigHa BTOMHA JOBTOBIUHICTh
JOCSITAETHCS IUIIXOM BpaxyBaHHs BTOMH i/ ab0
HAJIEKHOTO KOHCTPYIOBaHHS, TUB. noaatku A 1 C
1 IepeBipKOIO EKCIUTyaTalifHOi HaliIHHOCTI.

2.3 OcHOBHi 3MiHHI

2.3.1 HaBaHTa:KeHHs Ta BILUIUB
HABKOJIMIIHBOTO CepeI0BHIIA

(1) HaBanTaxeHHs AJ11 IPOEKTYBAaHHS MOCTIB
muB. B EN 1991. CniosyyeHHs1 HABaHTa)KE€Hb Ta
KoedilieHTn HaaiitHOCTI quB. y monaTtky A.2 EN
1990.

Hpumirka 1: — HaBaHTaxkeHHs Ha IUIUTY OPOI3HOT
YaCTUHU MCTAJICBUX ABTOAOPOKHIX MOCTIB JUB. 1O0JATOK
E.

[pumirka 2: HasaHTakeHHs, 10 He HaBeneHi B EN
1990, cix AMBUTHUCS Yy HAI[IOHATBHOMY JIO0/IATKY.

(2)Cm. 2.3 (2), (3), (4) u (5) EN 1993-1-1.

Ipumirka: HaBaHTa)keHHs Ha OMOPH JUB. Y AOAATKY A.
2.3.2 XapaKkTepuCTHKH MaTepiaiiB Ta
BUPOOIB

(1) dus. 2.3.2 (1) EN 1993-1-1.

2.4 IlepeBipka 3a 10n10MOro0 ko3dimieHTiB
HagiHHOCTI

(1) duB. 2.4.1 (1),2.42(1)Ta(2),2.43 (1) Ta
2.4.4 (1) EN 1993-1-1.

2.5 IlpoekTyBaHHS B KOMILIEKCI 3
BHIIPOOYBaHHAMH

(1) dum. 2.5.1 (1), (2) Ta (3) EN 1993-1-1.

3 Marepianu

3.1 3araabHi Mo10KeHHS

(1) dus. 3.1 (1) Ta (2) EN 1993-1-1.

3.2 KoncrpykuiiiHa crainb

3.2.1 XapakTepuCTHKH MaTepiaxy

(1) dms. 3.2.1 (1) EN 1993-1-1.

3.2.2 BumMoOru 10 mjiacTu4HoOCTi

(1) dus. 3.2.2 (1) Ta (2) EN 1993-1-1.

3.2.3 [lnacTu4HicTh

(1) Marepias noBUHEH MaTH HEOOX1IHY
TUTACTUYHICTH JIJIS 3aTI00ITaHHS KPUXKOTO
pyHHYBaHHS B IIepi0oJ eKCILTyaTarii
KOHCTPYKIIIi.

(2) SAxmo ymou, HaBeaeHi B EN 1993-1-10,
BUKOHAHI 3 ypaxyBaHHAM HalHMkK401 poOOYOi
TeMIIepaTypu, HeMa€e He0OXITHOCTI B TIepeBIpKax
Ha KpUXKE pyWHYBAaHHS.

2.2 Principles of limit state design

(1) See 2.2(1) and (2) of EN 1993-1-1.

(3) For damage limitation at the ultimate limit state
global analysis models should be elastic for
transient and persistent design situations, see 5.4.

(4) The required fatigue life should be achieved
through design for fatigue and/or appropriate
detailing, see Annex C, and by serviceability
checks.

2.3 Basic variables

2.3.1 Actions and environmental influences
(1) Actions for the design of bridges should be
taken from EN 1991. For the combination of
actions and partial factors for actions see Annex

A.2 of EN 1990.
NOTE 1: For actions on steel bridge decks of road bridges,
see Annex E.

NOTE 2: For actions not specified in EN 1991, see the
National Annex.

(2) See 2.3(2), (3), (4) and (5) of EN 1993-1-1.
NOTE: For actions on bearings, see Annex A.

2.3.2 Material and product properties
(1) See 2.3.2(1) of EN 1993-1-1.

2.4 Verification by the partial factor method
(1) See 2.4.1(1), 2.4.2(1) and (2), 2.4.3(1) and
2.4.4(1) of EN 1993-1-1.

2.5 Design assisted by testing
(1) See 2.5(1), (2) and (3) of EN 1993-1-1.

3 Materials

3.1 General

(1) See 3.1(1) and (2) of EN 1993-1-1.

3.2 Structural steel

3.2.1 Material properties

(1) See 3.2.1(1) of EN 1993-1-1.

3.2.2 Ductility requirements

(1) See 3.2.2(1) and (2) of EN 1993-1-1.

3.2.3 Fracture toughness

(1) The material should have the required material
toughness to prevent brittle fracture within the
intended design working life of the structure.

(2) No further checks against brittle fracture need
to be made if the conditions given in EN 1993-1-
10 aremet for the lowest service temperature.
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Ipumirka 1: Haiinmwkya poboua Temneparypa, siKy ciiz

BpaxoBYBaTH IPH NPOEKTyBaHHI, Bka3zana B EN 1991-1-5.

Mpumirka 2: YV HalioHATBHOMY J0AaTKY MOXKYTh OYTH
HaBeJIeHI T0aTKOBI BUMOTH, B 3aJIEKHOCTI BiJl TOBIUHU
mucta. [Ipukian HaBeseHo B Tabummi 3.1.

NOTE 1: The lowest service temperature to be adopted in
design may be taken from EN 1991-1-5.

NOTE 2: The National Annex may specify additional
requirements depending on the plate thickness. An
example is given in Table 3.1.

Ta6auns 3.1 — IIpukaag 10AaTKOBMX BUMOT 10 OIIOPY OCHOBHOI'0 MaTepiajly NIpH KPUXKIil

pyiHauii
Mpxaax | Hominanbha JonaTkoBi BUMOTH
TOBIIHHA
1 <30 MM T, =—20 C BignosigHo g0 EN 10025
30 <t <80 mm | BucoxkosikicHa ctanp BignoBigHo 1o EN 10025, nHanpukmnan,
S355N/M
t> 80 MM BucokosikicHa crans Bianosigno a0 EN 10025, nanpukian,
S355NL/ML

Table 3.1: Example for additional requirement for toughness of base material

Exampl Nominal Additional requirement
e thickness
1 t<30 mm 7,7, = -20 °C in accordance with EN 10025

30 <t <80 mm

Fine grain steel in accordance with EN 10025, e.g. S355N/M

t> 80 mm
S355NL/ML

Fine grain steel in accordance with EN 10025, e.g.

(3) st cTUCHYTHX €IeMEHTIB MOCTa CIijl
BHU3HAUUTHU HEOOXITHUI MIHIMAJILHUHN OMip

KPUXKOMY PYHHYBaHHIO.

IIpumiTka : Y HanioHAILHOMY JIOJATKY MOXYTb OyTH
HaBeJIeHI peKOMEH/Iallii 110 BU3HAYCHHIO ONIOPY
KPUXKOMY pyHHYBaHHIO JUISl CTUCHYTHX €JIEMEHTIB
MocTa. PekomeHyeThCsl BAKOPUCTOBYBATH JIaHi TaOiui

2.1 EN 1993-1-10 w5t 0, =0,25f,(¢) .

3.2.4 BracTHBOCTI cTaJH B HANIPAMKY
TOBIIMHY MPOKATY

(1) Tam, ge noTpiOHO, C1iJT BAKOPUCTOBYBATH
CTaJli 3 MOMIMIIEHUMH BIACTUBOCTSIMU 10
tosiuHi BignosigHo 10 EN 10164, nus. EN
1993-1-10.

(3) For bridge components under compression a
suitable minimum toughness property should be
selected.

NOTE: The National Annex may give guidance on the
selection of toughness properties for members in compression.

The use of Table 2.1 of EN 1993-1-10 for o, = 0,25 (¢) is

recommended.

3.2.4 Through thickness properties

(1) Steel with improved through thickness
properties forming to EN 10164 should be used
where required, see EN 1993-1-10.

ITpumirka : fkio 3Ha4yenus Zy,; BU3HaueHi
BiamosigHo 10 EN 1993-1-10, HeoOXigHHUI KIac IKOCTI
srinHo EN 10164 moxxHa BUOpaTH B HaIllOHAILHOMY
Jo1aTKy. PekoMeHIyeThCsl MPOBOANTH BUOID 3 TaHUX
Tabmumi 3.2.

NOTE: Where Z;,; values have been determined in

accordance with EN 1993-1-10, the required quality class
according to EN 10164 may be chosen in the National Annex.
The choice in Table 3.2 is recommended.
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Tadauus 3.2 — Kuac sikocri y Binnosignocri 1o EN 10164

IToka3uuk 3HaYEeHHS ZEq Knac axocri
Z;4<10 —
10< Z;,;<20 Z15
20 < Z, <30 725
Zga>30 735

Table 3.2: Quality class conforming to EN 10164

Target value Zkd Quality class
Zg,<10 —
10< ZE;<20 Z15
20< Zg,;<30 725
Zgy>30 735

3.2.5 lomyckn

(1) Jomycku Ha po3Mipu Ta Macy CTajaeBOro
MIPOKATHOTO MPO]IITIO, IyCTOTIIOT0 MPOLIIO 1
JIUCTOBOT CTaJIl MAOTh BIJIMIOBIIATH CTaHIApTaM
Ha nipoaykt, ETAG a6o ETA, skiio He Bka3aHi
OLIIBII )KOPCTKI IOMYCKH.

(2) oo 3BapHUX eIEeMEHTIB HEOOX1THO
3aCTOCOBYBATH JIonyckH, HaBeneHi B EN 1090.
(3) dum 3.2.5 (3) EN 1993-1-1.

3.2.6 Po3paxyHkoBi 3Ha4eHHs1 KoedinieHTIB
Marepiajnay

(1) dus 3.2.6 (1) EN 1993-1-1.

3.3 EsemeHTH 3'€1HAHB

3.3.1 KpinuiasbHi aeraji

3.3.1.1 boaTu, raiiku, maiou

(1) bontwm, raiiku i maidyu MarOTh BiMOBITIATH
BHMOTaM BIJIMOBIIHUX CTaHAAPTIB, 3a3HAYCHUX
B EN 1993-1-8, 2.8: rpymna 4.

(2) TexHiuH1 HOPMAaTHUBHU, HaBE/IEHI B LIbLOMY
TEXHIYHOMY KOJIEKC1, 3aCTOCOBYIOTHCS L1010
KJ1aciB 00NTIB, 3a3HaYeHUX y Tabmuii 3.3.

(3) HomiHanbHi 3HaYEHHS MEXI TEKYJOCTI [, 1

MEXI1 MIITHOCTI Ha PO3TAT f,,;, UIsl OONTIB

HaBeJleH1 y Tabnuii 3.3 1 mpuiMaroThCS B
SIKOCTI XapaKTePUCTUYHUX 3HAYECHb B
pO3paxyHKax.

3.2.5 Tolerances

(1) The dimensional and mass tolerances of rolled
steel sections, structural hollow sections and plates
should conform with the relevant product standard,
ETAG or ETA unless more severe tolerances are
specified.

(2) For welded components the tolerances in EN
1090 should be applied.

(3) See 3.2.5(3) of EN 1993-1-1.

3.2.6 Design values of material coefficients
(1) See 3.2.6(1) of EN 1993-1-1.

3.3 Connecting devices

3.3.1 Fasteners

3.3.1.1 Bolts, nuts and washers

(1) Bolts, nuts and washers should conform to the
Reference Standards given in EN 1993-1-8, 2.8:
Group 4.

(2) The rules in this part are applicable to bolts of
grades given in Table 3.3.

(3) The nominal values of the yield strength f,, and

the ultimate tensile strength f,, are given in Table

3.3 and they should be adopted as characteristic
values in calculations.

Tabmuus 3.3 — HoMmiHaabHi 3HAYEHHS TPAHMIIE TEKYYOCTi /), ¥ rPaHHLi MILHOCTi HA PO3TAT

f,p: 00aTH
Kunac mintaocti 60BTa 4,6 5,6 6,8 8,8 10,9
b (H/MMz) 240 300 480 640 900
fup (H/MMz) 400 500 600 800 1000

16



arymarenko
Прямоугольник


Table 3.3: Nominal values of the yield strength /,, and the ultimate tensile strength f,, for bolts

Bolt grade 4,6 5,6 6.8 8,8 10,9
b (N/mmz) 240 300 480 640 900
fon (N/mmz) 400 500 600 800 1000

3.3.1.2 boJuTH 3 nonepeHiM HATATOM

(1) BucokoMirHi KOHCTPYKIIiiiHI OOJTH KJ1aciB
8.8110.9, mo BiAMOBIAAIOTH CTaHIAPTAM,
3a3HadyeHuM B EN 1993-1-8, 2.8: rpymna 4,
MOXYTh BUKOPHUCTOBYBATHUCS B SIKOCTI OOJITIB 3
MOTIepEAHIM HATATOM, SIKILIO KOHTPOIh
3aTATYBaHHS MPOBOAUTHCS 3T1THO CTAHIAPTaM,
3azHayeHuM B EN 1993-1 -8, 2.8: rpyna 7.
3.3.1.3 3akaenkun

(1) XapakrepucTuku mMarepiaiy, po3MipH i
JIOITYCKH Ha CTAJIEBi 3aKJICIIKK MAIOTh
BIJIMOBIAaTH CTaHAapTaM, 3a3HaueHuM B EN
1993-1-8, 2.8: rpyna 6.

3.3.1.4 AukepHi 601TH

(1) It BUTOTOBJICHHS aHKEPHUX OOJITIB MOYKHA
BUKOPHCTOBYBATH HACTYITHI MAapKH CTaJIi:

- Mapku cTaii 3riJHO 3 BiANOBIAHUMHU
cTaHaapTamH, 3a3HadeHuM B EN 1993-1-8, 2.8:
rpyna 1;

- Mapku crasti 3riJIHO 3 BiJIITOBITHUMHU
cTaHgapTami, 3a3HaueHuM B EN 1993-1-8, 2.8:
rpyna 4;

- ApMaTypHi CTpHXHI, [0 BiJNOBI1IaI0Th
cranaapty EN 10080.

HowminanbHuit Mexa TeKydOCTi A7l aHKEPHHUX
GonTiB He Mae mepeBuILyBatH 640 H/Mm”.
3.3.2 BurparHi MaTepiaju 1Jis1 3BaplOBaHHSA
(1) Bei BuTpatHi MaTepiaiu JIsl 3BaprOBaHHS
MAalOTh BiJIMOBIAATH CTaHAApPTaM, 3a3HAYEHUM B
EN 1993-1-8, 2.8: rpyma 5.

3.3.1.2 Preloaded bolts

(1) High strength structural bolts of bolt grades 8.8
and 10.9 which conform to the Reference standards
given in EN 1993-1-8, 2.8: Group 4 may be used as
preloaded bolts when controlled tightening is
carried out in accordance with the Reference
Standards given in EN 1993-1-8, 2.8: Group 7.

3.3.1.3 Rivets

(1) The material properties, dimensions and
tolerances of steel rivets should conform to the
Reference Standards given in EN 1993-1-8, 2.8:
Group 6.

3.3.1.4 Anchor bolts

(1) The following steel grades may be used for
anchor bolts:

— Steel grades in accordance with the appropriate
Reference Standards given in EN 1993-1-8, 2.8:
Group 1;

— Steel grades in accordance with the appropriate
Reference Standards given in EN 1993-1-8, 2.8:
Group 4;

— Reinforcing bars conforming to EN 10080.
The nominal yield strength for anchor bolts should
not exceed 640 N/mm?2.

3.3.2 Welding consumables

(1) All welding consumables should conform to the
Reference Standards given in EN 1993-1-8, 2.8:
Group 5.

(2) ExcrimyaraniiiHi XapakTepUCTHKU METaTy
3BapHOTO I1IBa HE TOBUHHI OyTH HUXKYE
BIJIMOBIIHUX 3HAaY€Hb, BKA3aHUX JJISI MAPOK
CTalli 3BaproBaHMX eneMeHTiB. Lle cimif
BPaxOBYBAaTH JIA:

- BCTAaHOBJICHOT MEXI1 TeKY4OCTi;

- BCTAaHOBJICHOT ME3K1 MILIHOCT1 Ha PO3TSIT;

- BITHOCHOTO TIOJIOBKEHHSI ITPH PO3PHBI;

- yaapHii B'si3kocTi 3a Illapmi npucagounoro
meTtany (3 V-moiOHOI0 KaHABKOIO).

(2) The performance of the weld metal should not
be less than the corresponding values specified for
steel grade being welded. This should take into
account:

— specified yield strength;

— ultimate tensile strength;

— elongation at failure;

— minimum Charpy V-notch energy value of the
filler metal.

3.4 Tpocu i iHIIi eJieMeHTH, 110 NPANIOKOTH
HA PO3TAr
(1) lmB. iHbOpMAaIIiO PO TPOCH Ta 1HIII

3.4 Cables and other tension elements
(1) For cables and other tension elements see EN
1993-1-11.
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€JIEMEHTH, L0 MPALIOIOTH HA po3TAr, B EN
1993-1-11.

[pumirka: Y HanioHaJIFHOMY HOAATKY MOXYTH OYTH
yKa3aHi THITH TPOCiB, IO BiAIOBIAAOTh IEBHUM THIIAM
MOCTIB.

3.5 OnopHi yacTuHn
(1) OnopHi YacTUHU MAKOTh BiMIOBIIATH
sumoraM EN 1337.

pumirka: ¥V HalioHaIbHOMY J0/ATKY MOXYTh OyTH
HaBeJIeH] IHCTPYKIIi IO THIIaX OTIOPHUX YaCTHH, SKi
3aCTOCOBYIOTBCS TIPH MPOSKTYBAaHHI MOCTIB.

3.6 Inuii exeMeHTH MOCTIB

(1) edopmarriitHi 1B, 3aXUCHI OTOPOXKI,
MapareTy Ta iHIIi JOMOMIKHI eJIEeMEHTH
[IOBHHHI 3aI0BOJILHATH BUMOI'aM BiJIIOBIIHUX

TEXHIYHUX YMOB.

IMpumirka: Y HalioHaJIBHOMY J0/IaTKY MOXYTh OyTH
HaBeJICHI IHCTPYKUii THIIB JeGopMaliiHUX HIBIB,
3aXHCHHUX OTOPOJK, MApareTiB Ta IHIIUX JOMOMDKHHUX
€JIEMEHTIB, SIKi BUKOPHUCTOBYIOTHCSI IIPU MPOESKTYBaHH1
MOCTIB.

(2) Cucrema MOCTOBHX HAaCTHIIIB, BUPOOH, IO
BUKOPUCTOBYIOThCS 1 00J1aCTh 3aCTOCYBaHHS 1X
MAarOTh BiAIIOBIIaTH BUMOTraM BiIITOBIIHUX

TEXHIYHUX YMOB.

[pumirka: Y HamioHATFHOMY HOAATKY MOXYTH OYTH
HaBeJIeHI IHCTPYKIIIT 0 CHCTEMaM MOCTOBHX HACTHIIIB,
BUpoOaM, 110 BUKOPUCTOBYIOTHCS 1 TX 3aCTOCYBaHHS B
KOHCTPYKIIISTIX MOCTIB.

4 MinHicTh

(1) Mus 4 (1), (2) i (3) EN 1993-1-1.
IIpumirka: Y HalioHaJIBHOMY J0AATKY MOXe OyTH
TIPUBEJICHI BUMOTH J10 3a0€3NeUeHHs JOCTYILY JUIs
MIPOBEICHHS OTJISA/IB 1 TEXHIYHOTO OOCITyTOBYBAHHS.

(4) Heo6x11HO MPOBOJUTH NEPEBIPKY BTOMU
(muB. EN 1993-1-9) i 3a6e3neuntu AOMyCKH HA
KOPO3iI0 €JIEMEHTIB, OTJISIT IKHX HEMOKITHBO

MIPOBECTU IPU OOCTEKEHHI CIOPYAH.
[pumirka: YV HallioHATEHOMY JOJATKY MOXE OYTH
IIpUBEJICHE KEPIBHULITBO 110 aHTHKOPO3ilHiH 00pooii,
3ax0/1aM 110710 3a0e31eUeHHsI TePMETHYHOCTI OaIoK
KOpoO4YaToro nepeTnHy abo 3a yMOBaMH 301IbIIEHHS
TOBIIMHU CTaJH HEIOCTYITHUX EJIEMEHTIB.

(5) BromneHocTHa JOBrOBIUHICTh KOHCTPYKIIT 1
il €IeMEHTIB JIOCSITA€ThCS HACTYITHUM:

- PO3paxyHOK Ha BTOMY eJIeMeHTiB 3rigHo (1),
(4) 1 EN 1993-1 Ta nmepeBipka ekcrutyaTariiiHol
HAJIIHOCTI, 110 MPOBOJATHCS BIAMOBIIHO 110
po3niny 7;

- KOHCTPYIOBaHHSI MOCTIB 3 OPTOTPOITHUX
CTAJICBUMU TUTHTAMU;

- BUOip Martepiaiy - BIAOBIAHO 10 po3aiTy 3;

- BUTOTOBJIEHHS - BiAoBigHo 1o EN 1090.

NOTE: The National Annex may specify the types of cables
appropriate to the specific bridge types.

3.5 Bearings
(1) Bearings should conform to EN 1337.

NOTE: The National Annex may give guidance on the types
of bearings applicable to bridges.

3.6 Other bridge components

(1) Expansion joints, guardrails, parapets and other
ancillary items should conform to the relevant
technical specifications.

NOTE: The National Annex may give guidance on the types
of expansion joint, guardrail, parapet and other ancillary items
applicable to bridges.

(2) The bridge deck surfacing system, the products
used and the method of application should meet
with the relevant technical specification.

NOTE: The National Annex may give guidance on the bridge
deck surfacing system, the products used and the method of
application applicable to bridges.

4 Durability

(1) See 4(1), (2) and (3) of EN 1993-1-1.
NOTE: The National Annex may give guidance on
requirements for access to allow for inspection and
maintenance.

(4) For elements that cannot be inspected fatigue
checks should be carried out (see EN 1993-1-9) and
appropriate corrosion allowances should be
provided.

NOTE: The National Annex may give guidance on sealing
against corrosion, measures to ensure air tightness of box
girders or the provisions of extra steel thickness for
inaccessible surfaces.

(5) The required fatigue life of the structure and its
components should be attained by the:

- fatigue design of details in accordance with (1),
(4) and EN 1993-1-9 and with serviceability checks
carried out in accordance with section 7;

- structural detailing for orthotropic steel decks;
~material chosen in accordance with section 3;

- fabrication conforming to EN 1090.
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(6) Enementu, pecypc poOOTH SIKUX MEHILIE
TEPMIHY €KCILTyaTaIlii BCi€i CIopyau, MaroTh
OyTu 3aMiHHUMHU. J{0 HUX BIHOCSATHCS:

- BIATSDKKH, TPOCH, T1JIBICKH;

- ONIOPHi YaCTHHU;

- neopmarriiiti mBw,

- €JIEMCHTHU BOJIOBIIBEICHHS;

- 3aXKMCHI OTOPOXi, TAPAIETH;

- mapu achanbTy 1 3aXUCHI MOKPUTTS 1HIITUX
MOBEPXOHb;

- BITPO3aXMCHI OTOPOXKi;

- MPOTHUIITYMOBI Oap'epu.

5 Po3paxyHOK MOCTOBHX CIIOpPY]

5.1 CTpyKkTypHe MOJ€e/II0BAHHSA

5.1.1 Po3paxyHkoBi cxemMH i OCHOBHi
PO3PaxXyHKOBi 10IyIIEHHA

(1) dus 5.1.1 (1), (2) 1 (3) EN 1993-1-1.

(4) Po3paxyHKOBI CXeMH Ta OCHOBHI
PO3PaxyHKOBI TOMYIIICHHS JIJISl €IEMEHTIB
mocrtiB B quB EN 1993-1-1.

Mpumirka: [IpoekTyBaHHS 3BapHUX CIEMEHTIB i TPOCIB
B Takox EN 1993-1-51 EN 1993-1-8.

5.1.2 MoaeaioBaHHs 3'¢JHAHb

(1) dmB 5.1.2 (1), (2), (3)1(4) EN 1993-1-1 1
EN 1993-1-8.

(5) s 3abe3neyeHHss HEOOX1THOT BTOMHOL
JIOBrOBIYHOCTI MOCTIB, HEOOX1AHO BU3HAYNTH

TUII 3'€JHAHHS 1 HOTO CXEMYy.

Mpumirka : XKopcTki 3'emHaHAS, BIAIOBITHI KaTETOpisM
BTOMHU, HaBeJileHUM B EN 1993-1-9, 3acTOCOBYIOTHCS JIJIst
PI3HHX €JIEMEHTIB MOCTa, KPiM OMOPHUX YaCTHH,
HIAPHIPHKUX BY3J1iB 200 TPOCIB.

5.1.3 B3aemonisi 31 CTPYKTYPOIO IPYHTY
(1) dus 5.1.3 (1) EN 1993-1-1.
Mpumirka 2 : JKOPCTKICTH OCHOBU MOXeE
3ayieXxaTy BiJl AeQopMaliiiHuX XapaKTepUCTUK
ONOPHUX YaCTUH, OMOP 1 QyHIAMEHTY.
5.2 3aranbHuii anaui3
5.2.1 Pe3yabTaT BILINBY reOMETPHYHO
nAegopMoOBaHOI CXeMH CIIOPYAHU
(1) Aus 5.2.1 (1), (2) 1 (3) EN 1993-1-1.
(4) MocTH 1 eneMeHTH MOKHa NIEPEBIPATH
3TiHO MPUMYIIEHHAM MPYXKHOi poOOTH
MaTepiajy, SKIO CTOCOBHO KOXKHOI1 JIeTali
BUKOHYETHCS YMOBA:

a,, 210 5.1
ne «, BuzHayaetbes B 5.2.1 (3) EN 1993-1-1.

IIpumiTka: YV HamioHATEHOMY A0ATKY MOXYTh OyTH
HaBeJIeHI JI0JaTKOBI IHCTPYKIIT 3 BU3HAYCHHS 1
PO3PaxyHKy «f,;; -
(5) Jlus 5.2.1 (5) i (6) EN 1993-1-1.

5.2.2 CtpykTypHa cTiKicTh pepM

(1) Jlus 5.2.2 (1), (2), 3) i (4) EN 1993-1-1.

(6) Components that cannot be designed with
sufficient reliability to achieve the total design
working life of the bridge should be replaceable.
These may include:

- stays, cables, hangers;

- bearings;

- drainage devices;

- guardrails, parapets;

- asphalt layer and other surface protection;
-wind shields;

-noise barriers.

5 Structural analysis

5.1 Structural modelling for analysis

5.1.1 Structural modelling and basic
assumptions

(1) See 5.1.1(1), (2) and (3) of EN 1993-1-1.
(4) For the structural modelling and basic
assumptions for components of bridges see EN
1993-1-1.

NOTE: For the design of plated components and cables see
also EN 1993-1-5 and EN 1993-1-11.

5.1.2 Joint modelling

(1) See 5.1.2(1), (2), (3) and (4) of EN 1993-1-1
and EN 1993-1-8.

(5) For bridges, the type of joint and its modelling
should be chosen to ensure that the required fatigue

lifecan be attained.

NOTE: Rigid joints appropriate to the fatigue categories
given in EN 1993-1-9 are suitable to be employedbetween
members of bridges except for bearings or pinned connections
or cables.

5.1.3 Ground structure interaction

(1) See 5.1.3(1) of EN 1993-1-1.

NOTE 2: The stiffness of the supports may be based on the
deformation characteristics of the bearings, piers and
foundation.

5.2 Global analysis
5.2.1 Effects of deformed geometry of the
structure

(1) See 5.2.1(1), (2) and (3) of EN 1993-1-1.
(4) The bridges and components may be checked
with first order theory if the following criterion is
satisfied for each section:

a,>10 (5.1)
where «,, is defined in 5.2.1(3) of EN 1993-1-1
NOTE: The National Annex may give further guidance for
the definition and calculation of «,,.;; .
(5) See 5.2.1(5) and (6) of EN 1993-1-1.
5.2.2 Structural stability of frames
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(1) See 5.2.2(1), (2), (3) and (4) of EN 1993-1-1.
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(5) Sxumo xapaKTepUCTHUKU MOCTa abo Horo
€JIEMEHTIB BU3HAYAETHCS TIEPIIO0 PopMOIO
BTPATH CTIHKOCTI (3 OJHUM CTyIICHEM
cBOOO/IN), MOMEHT JIPYTOT0 MOPSAIKY M ; MOXKe

OyTH po3paxoBaHUil 3 3aCTOCYBaHHSIM
KoedilieHTa 10 3ruHATILHOTO MOMEHTY M,

HAaCTYITHUM YHMHOM:

M,o=M

1—
a{'r‘

(5.2)

ne a,> 3.

(6) IuB 5.2.2 (7)1 (8) EN 1993-1-1.

5.3 YpaxyBauns nedexriB ciopyau

5.3.1 OcHOBHIi M0J10KEeHHA

(1) dme 5.3.1 (1), (2) 1 (3) EN 1993-1-1.

5.3.2 BigxuJieHHsl 3araJIbHOTO0 aHAJI3Y (pepm
(1) dme 5.3.2 (1), (2) 1 (3) EN 1993-1-1.
Mpumirka 1: {751 IpoMDKHAX OTIOpP 3aCTOCOBYETHCS
a., , AKIO BUHUKAE CYMapHUH BIUIUB Pi3HUX ONOP

(HanpuKIaj, SIKIO TPOMDKHI ONOPH YTBOPIOIOTH pamy 3
MIPOTOHOBUMH OyJJOBaMHU MOCTA).

Ipumirka 2: JIuB TakoX ypaxyBaHHS BIIXUJICHb
€JIEMEHTIB B 10aTKy D.

(4) Aus 5.3.2 (6), (7), (8), (10) i (11) EN 1993-
1-1.
5.3.3 BigxuJieHHs I aHAJI3Y CHCTEMH

3B'fI3KIB JKOPCTKOCTI
(1) Aus 5.3.3 (1), (2), (3), (4)1(5) EN 1993-1-
1.

5.3.4 ledexTH eneMeHTIB

(1) Aus 5.3.4 (1), (2) 1 (3) EN 1993-1-1.

5.4 MeToau anaJjii3y 3 ypaxyBaHHAM
HeJliHiHoCTI AedopMmanii MaTepiaxy
5.4.1 3arajabHi 10J105KeHHS

(1) Po3paxyHoOK 3 ypaxyBaHHSM MPYXKHOI
poOOTH HEOOX1THO 3aCTOCOBYBATH ISt
BU3HAYEHHS BHYTPILIHIX CUJI 1 MOMEHTIB IIpU
MIPOEKTYyBaHHI KAMITAIBHUX 1 THMYACOBUX

CHOPYI.
IMpumiTka: YV HanioHAIEHOMY J0JATKY MOXKYTh OyTH
HaBeJICHI IHCTPYKIT, [UT BU3HAYCHHS, MOXKIIMBOCTI1
3aCTOCYBAHHS 3arajbHOIO IIACTUYHOT PO3PAXyHKY IS
MPOCKTYBAHHS APYTOPSAHUX €IeMEHTIB. [IMB 3araibHuii
TIACTUYIHUH po3paxyHok B 5.4 1 5.5 EN 1993-1-1.

5.4.2 3araabHuii IVIACTHYHUH aHAJI3

(1) AuB 5.4.2 (1), (2) 1 (3) EN 1993-1-1.

(2) Axmo Bci e1eMeHTH BiTHOCATHCS 10 1-T0
KJIacy, BIUTMB PI3HMII TEMIEPATyp, YCaTKU Ta
OCaJIK¥l Y TPAaHUYHOMY CTaH1 110 BTPATi HECHOT
3IaTHOCTI MOKHA HE BPaxOBYBAaTH.

5.5 Knacudgikauis npodiis

5.5.1 OcHOBHI N0J107KeHHS

(1) dus 5.5.1 (1) EN 1993-1-1.

5.5.2 Knacudikauis

(5) Where the behaviour of a bridge or its
components is governed by the first buckling mode
(single degree of freedom) the second order effects
M ; may be calculated by applying a factor to the

bending moments M as follows:

M =M

11 1

1-—

i (5.2)
a,
where a, > 3.

(6) See 5.2.2(7) and (8) of EN 1993-1-1.

5.3 Imperfections

5.3.1 Basis

(1) See 5.3.1(1), (2) and (3) of EN 1993-1-1.

5.3.2 Imperfections for global analysis of frames
(1) See 5.3.2(1), (2) and (3) of EN 1993-1-1.

NOTE 1: For piers «,, would be applicable, if cumulative

effects from contributions of various piers occur (e.g. for piers
forming a frame with the superstructure).

NOTE 2: For the use of member imperfections see also
Annex D.

(4) See 5.3.2(6), (7), (8), (10) and (11) of EN 1993-
1-1.

5.3.3 Imperfection for analysis of bracing
systems

(1) See 5.3.3(1), (2), (3), (4) and (5) of EN 1993-1-
1

5.3.4 Member imperfections

(1) See 5.3.4(1), (2) and (3) of EN 1993-1-1.

5.4 Methods of analysis considering material
non-linearities

5.4.1 General

(1) Elastic analysis should be used to determine the
internal forces and moments for all persistent and
transient design situations.

NOTE: The National Annex may give guidance to enable the
user to determine when a plastic global analysis may be used
for accidental design situations. For plastic global analysis see
5.4 and 5.5 of EN 1993-1-1.

5.4.2 Elastic global analysis

(1) See 5.4.2(1), (2) and (3) of EN 1993-1-1.

(4) If all sections are class 1 the effects of
differential temperature, shrinkage and settlement at
the ultimate limit state may be ignored.

5.5 Classification of cross sections
5.5.1 Basis

(1) See 5.5.1(1) of EN 1993-1-1.
5.5.2 Classification

(1) See 5.5.2(1), (2), (3), (. (5), (6), (D, (8), (9)
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(1) Jlus 5.5.2 (1), (2), 3), (4), (5), (6), (7), (8), | and (10) of EN 1993-1-1.

(9) Ta (10) EN 1993 - 1-1.

6 I'pann4Hi cTaHM 32 BTPATOIO 6 Ultimate limit states

HeCYy40i 31aTHOCTi

6.1 3aranbHi MoJI0KEeHHS 6.1 General

(1) P Okpemi koedimieHTH ¥,, , BA3HAUCHHS (1)P The partial factors y,, as defined in 2.4.3 of
skux gaHo B 2.4.3 EN 1993-1-1, B EN 1993-1-1 shall be applied to the various
TEMEePITHLOMY TEXHIYHOMY KOJIEKCi characteristic values of resistance in this section,
3aCTOCOBYIOTHCS JI0 PI3HUX see Table 6.1:

XapaKTePUCTHYHNUMH 3HAYEHHSIMH OIIOPY, UB.
Tadauro 6.1.

Taboauna 6.1 — Koedinientu HaaiiinocTi

a) OITip €JIEMEHTIB Ta MPOoQiseii:

omip npodizei HaIUITKOBOI MIIACTHYHOT Aedopmallii, BKIIIOUAIOYU MICIIEBY

BTPATy CTIMKOCTI PU MO3J0BKHBOMY 3THHI Ym0
OITip €JIEMEHTIB BTPATH CTIMKOCTI, OIlIHKA SKOi MIPOBOIUTHCS MIJITXOM

NIEPEBIPKU €JICMEHTIB i
omip pyiiHYBaHHIO MPOQ1iIiB, IO MPALIOIOTH HA PO3TAT Vi
0) omip 3'eqHAHB

orip 601TiB

OITip 3aKJICTIOK

omip mTH)TIB m2
OTTip 3BapHUX IIBiB

OMip MaiiIaHYMKIB OOTIMPAHHS

OIIip 3CYBY

B IPaHUYHOMY CTaH1 110 BTpaTi HECHOI 37aTHOCTI (kaTeropis C) M3
B IPaHUYHOMY CTaH1 IPUJIATHOCTI 0 eKCIITyaTarii YM3.ser
omip 31M'aTy OOJITIB Vira
orip 3'€qHaHb MyCTOTIIMX MPOodisiB rpaTyacTux hepm VM
omip WTH(TIB B TpPAHUYHOMY CTaHi MPUIATHOCTI 10 €KCILTyaTarii 7 M6.ser
MoTiepeIHs 3aTATyBaHHS BUCOKOMIIIHUX OOJITIB Yu7
Table 6.1: Partial factors

a) resistance of members and cross section:

-resistance of cross sections to excessive yielding including local buckling Ym0
-resistance of members to instability assessed by member checks 278!
-resistance of cross sections in tension to fracture Y2
b) resistance of joints

-resistance of bolts

-resistance of rivets

-resistance of pins V2
-resistance of welds

- resistance of plates in bearing

- slip resistance

- at ultimate limit state (Category C) VM3
- at serviceability limit state YM3.ser
- bearing resistance of an injection bolt Va4
-resistance of joints in hollow section lattice girders Vs
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-resistance of pins at serviceability limit state

7M6,Ser

- preload of high strength bolts

Ym7

Ipumirka 1: {uB xoediuienT HagiiiHOCTI ¥, Mns onopy
6etony B EN 1992.
Ipumirka 2: KoedinienTn HagifHOCTI ;) 171 MOCTIB

MOXyTh OyTH BU3HAUCHI B HAI[IOHATEHOMY JOJATKY.
PexoMeHyI0ThCSl HACTYIIHI 3HAYCHHS:

7o = 1,00
71 = 1,10
Yus = 1,25
v = 1,25
Ym3ser = 1,10
Yya = 1,10
7us = 1,10
Ymé,ser = 1,00
yu7 = 1,10

6.2 Omnip nepepisis

6.2.1 3arajabHi 10JI05KeHHS

(1) ue 6.2.1 (1), (2), (3), (4), (5), (6), (7), (8), (9)
ta (10) EN 1993 - 1-1.

6.2.2 XapakTepucTUKH NepepisiB

6.2.2.1 Ilepepi3 OpyTTO

(1) dus 6.2.1.1 (1) EN 1993-1-1.

6.2.2.2 Ilepepi3 HeTTO

(1) dus 6.2.2.2 (1), (2), (3), (4)1(5) EN 1993-1-1.
6.2.2.3 BukpuBjeHHS MOJMIb IPH 3TMHI i
BIJIMBOM IOTHYHUX HANPYKEHb

(1) AuB 6.2.2.3 (1)1 (2) EN 1993-1-1,3.21a 3.3
EN 1993-1-5.

IMpumirka: Y HaioHaJIBHOMY J0/IaTKY MOXYTh OyTH
HaBeJIeH] IHCTPYKIIii 0 YCYHEHHIO BUKPUBJICHHS ITOJIHIb
NPY 3TUHI TiJl BILIMBOM AOTHYHUX HAIPYKEHb B
IPaHUYHOMY CTaHi MO BTPaTi HECHOT 3/1aTHOCTI.

6.2.2.4 E¢dexTrBHI BJI1aCTUBOCTI nepepisis 3
NoJUIAMHM KJjacy 3 Ta kiaacy 1 ado 2 mounb
(1) Au 6.2.2.4 (1) EN 1993-1-1.

6.2.2.5 YpaxyBaHHs MiclleBOi BTPaTH CTilKOCTI
NpH M03/10BKHHOMY 3rMHI npodiiiB kiacy 4

(1) Cnix BpaxoByBaTH BILTUB MiCLI€BOI BTpaTu
CTINKOCTI MPH MO3/10BKHHOMY 3THHI,
BUKOPHCTOBYIOUHM OJIMH 3 HACTYITHUX METOJIB,
HaBegeHux B EN 1993-1-5:

1. EdextuBHI BracTuBOCTI IpodiiB Kiacy 4 y
BianosigHOCTI 3 EN 1993-1-5, po3min 4.

2. OOMexeHHs piBHS HANPY>KEHb IS
3a0e3MeyeHHs BIaCTUBOCTEH MpodiiiB y
BignoBigHoCTi 3 EN 1993-1-5, po3ain 10.
IIpumiTka: VY HalioHaJIbHOMY JOAATKY MOXYTh OyTH
HaBeZIeH1 peKoMeHalii 3 BUOopy merony. Y pasi
BUKOPUCTAHHA METOAY 2B HaHiOHaHLHOMy JA0JATKY MOXYTb
OyTH HaBeJICHI JTOATKOBI IHCTPYKIIil.

NOTE 1: For the partial factor y, for the resistance of
concrete see EN 1992.
NOTE 2: The partial factors y,,; for bridges may be

defined in the National Annex. The following numerical
values are recommended:

Va0 = 1,00
71 = 1,10
Yua = 1,25
Yvs = 1,25
Ym3,ser = 1,10
Ve = 1,10
7us = 1,10
Ym6,ser = 1,00
yu7 = 1,10

6.2 Resistance of cross sections

6.2.1 General

(1) See 6.2.1(1), (2), (3), (4), (5), (6), (7), (8), (9)
and (10) of EN 1993-1-1.

6.2.2 Section properties

6.2.2.1 Gross cross section

(1) See 6.2.1.1(1) of EN 1993-1-1.

6.2.2.2 Net area

(1) See 6.2.2.2(1), (2), (3), (4) and (5) of EN 1993-
1-1.

6.2.2.3 Shear lag effects

(1) See 6.2.2.3(1) and (2) of EN 1993-1-1 and 3.2

and 3.3 of EN 1993-1-5.

NOTE: The National Annex may give guidance on the
treatment of shear lag effects at the ultimate limit state.

6.2.2.4 Effective properties of cross section with
class 3 webs and Class 1 or 2 flanges

(1) See 6.2.2.4(1) of EN 1993-1-1

6.2.2.5 Effects of local buckling for class 4 cross
sections

(1) The effects of local buckling should be
considered using one of the following two methods
specified in EN 1993-1-5:

1. effective cross section properties of class 4
sections in accordance with EN 1993-1-5, section
4

2. limiting the stress levels to achieve cross section
properties in accordance with EN 1993-1-5,
section 10

NOTE: The National Annex may recommend which method
is to be used. In case of the use of the method 2 the National
Annex may give further guidance.
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6.2.2.6 E¢pexTHBHI BJ1acTHBOCTI nepepi3iB
KkJiacy 4

(1) dus 6.2.2.5 (1), (2), (3), (4) 1 (5) EN 1993-1-1.
(2) s oOMexkeHHST HanpyT MyCTOTIINX Mepepi3iB
KPYTJIOrO IEPEeTUHY ISl 3a0e3neueHHs
BianoBigHOCTI Kiacy 3 auB. EN 1993-1-6.

6.2.3 Po3TsATHEeHHSA
(1) dus 6.2.3 (1), (2), (3), (4) 1 (5) EN 1993-1-1.

6.2.4 CTucHeHHst
(1) Aus 6.2.4 (1) EN 1993-1-1.
(2) IpoexTHe omip MpodisiB BCEOIYHOMY CTHCKY

N, pq CIiJI BU3HAYATH HACTYITHUM YUHOM:
a) 6e3 MicLeBOi BTpaTu CTIMKOCTI:
Af, » . .
Nega = - 151 mepepisiB kimaciB 1,213 (6.1)
VMo
0) 3 MiCIIEBOIO BTPATOIO CTIHKOCTI:
A .
Nega = Aty Ui Tiepepisy kiacy 4, abo (6.2)
Ymo
Aiimir
N.ra = - U1 OOMEKEHHSI HaIllPyKEeHb
VMo
(6.3)

1€ Ojimir = Py.f, € TPAHUIHUM HATIPYKECHHIM

HaO1Ib1I 0CTa0JIEHOI0 YACTUHY Nepepi3y MpH
ctucHenHi (muB. 10 (5) EN 1993-1-5).
(3) Aus 6.2.4 (3) 1 (4) EN 1993-1-1.

6.2.5 3ruHaJbHUH MOMEHT

(1) Aus 6.2.5 (1) EN 1993-1-1.

(2) IIpoexTHMIA omip 3rHHAIBHOMY MOMEHTY I10
TOJIOBHIHM OC1 BU3BHAYAE€ThCSA HACTYITHUM YHHOM:
a) 6e3 MiCIIeBO1 BTpaTH CTIHKOCTI:

M, gq= Lfy - 15t mepepisiB kiaciB 112, (6.4)
Yo
w, . .
M, ga= M - JUIs Tiepepi3y Kiacy kiacy 3;
Ymo
(6.5)
b) 3 MiCIIEBOIO BTPATOO CTIMKOCTI:
W ,
M, gy = Wermin Iy _ IS epepisy Kiaacy 4, a6o
YMmo
(6.6)
W Ol
M, ga= Zeffmin THmit g 0OMeKEHHS
Ymo

HaIpyXeHsb, (6.7),
1€ Wy in 1 Wofs min - MOMEHTH OTIOPY, BiANOBIIHI

BOJIOKHY 3 MAKCUMaJIbHUM IIPYKHUM
HaANPYKCHHSM;
Olimi; -~ MAKCUMAaJIbHE HANIPYKEHHsI HAWOTbIII

6.2.2.6 Effective cross section properties of class
4 sections

(1) See 6.2.2.5(1), (2), (3), (4) and (5) of EN 1993-
1-1.

(2) For stress limits of circular hollow sections to
conform to class 3 section properties, see EN
1993-1-6.

6.2.3 Tension

(1) See 6.2.3(1), (2), (3), (4) and (5) of EN 1993-1-
1.

6.2.4 Compression

(1) See 6.2.4(1) of EN 1993-1-1.

(2) The design resistance of cross sections for
uniform compression N, r, should be determined

as follows:
a) without local buckling:

A .
Rd= Aty for class 1, 2 and 3 cross sections

NC
Mo
(6.1)
b) with local buckling:

Ay .
N, pa = Lfy for class 4 cross sections or (6.2)
’ VMo

A0 .
N, gg = ——1mit for stress limits
VMo

where o, = p..f, 18 the limiting stress of the

(6.3)

weakest part of the cross section in compression
(see

10(5) of EN 1993-1-5)

(3) See 6.2.4(3) and (4) of EN 1993-1-1.

6.2.5 Bending moment

(1) See 6.2.5(1) of EN 1993-1-1.

(2) The design resistance for bending about the
major axis should be determined as follows:

a) without local buckling:

w .
M. ga= Wity . for class 1 and 2 cross sections
Ymo
(6.4)
Wi i .
M, pa= Wetmin Iy _ for class 3 cross sections (6.5)
Ymo
b) with local buckling:
0
W, i .
M. pa= M ) [J for class 4 cross sections or
VMo
(6.6)
Wesr min Olimir T
UM, g =—"——— LI L] for stress limitg6.7)
YMo

where W,; i, and Wy i, are the elastic moduli

which correspond to the fibre with the maximum
elastic stress
Olimi; 18 the limiting stress of the weakest part of
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ociabieHoi yacTUHU Npo(diIIo MPU CTUCHEHH
(muB. 2.4 EN 1993-1-5).
(3) AuB 6.2.5 (3), (4), (5) 1 (6) EN 1993-1-1.

6.2.6 3cys

(1) dus 6.2.6 (1), (2), (3), (4), (5), (6), (7)1 (8) EN
1993-1-1 1 po3nin 5 EN 1993 -1-5.

the cross section in compression (see 2.4 ofEN
1993-1-5)
(3) See 6.2.5(3), (4), (5) and (6) of EN 1993-1-1.

6.2.6 Shear
(1) See 6.2.6(1), (2), (3), (4), (5), (6), (7) and (8) of
EN 1993-1-1 and section 5 of EN 1993-1-5.
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6.2.7 Kpyuenns

6.2.7.1 3araJbHi 0JI0’KeHHA

(1) HeoOxigHO BpaxoBYyBaTH pe3yibTaT MOSBU
Kpy4eHHs 1 nedopmariii e1eMeHTiB, CXUIBHUX 10
Kpy4YeHHSI.

(2) s 3meHIeHHs aegopMaliiii MOKHa
BPaxXOBYBATH KOPCTKICTh B MOTICPEIHOMY
HaIpsMKY TpodiTro 4u pedep KOPCTKOCTI,
PO3TISAAI0OYH BiIMOBIAHY MOJIENb MPYKHOTO
nedhopMyBaHHS, SKa MMiABEp)KeHa KOMOIHOBAaHOMY
BIUIMBY 3TUHY, KPYTiHHS Ta nedopmartii.

(3) Mo>xHa He BpaxOByBaTH MOTIEPEUHY
nedopMariito eJIeMEHTa, KO BOHA HE MIEPEBUIITYE
10% Bin 3aranbHOi nedopmallii BiJl 3TUHY.

(4) diadparmu ciify MpoOEKTYBATH 3 ypaxyBaHHIM
BILTMBY PO3MOJLTY 11 HABaHTaKEHHS.

6.2.7.2 Kpy4eHHs, 1JIfl IKOT0 MOKHA He
BPaxoBYBAaTH BILIMB JAedopmanii

(1) B 6.2.7 (1), (2), (3), (4), (5), (6), (7), (8) 1 (9)
EN 1993-1-1.

6.2.8 3ruH, 0cbOBe HABAHTAKEHHS, 3CYB i
Nonepe4YHa HaAaBAHTAKEHHS

(1) OgHouacHICTh BpaXyBaHHS 3TUHY, OCOBOTO
HaBaHTa)XEHH$, 3CYBY Ta IIONEPEYHOTO
HaBaHTAXEHHs, MOXe OyTH BU3HAUEHA 33 OJTHUM 3
JIBOX HACTYITHUX METO/IB:

1. Meroau B3aemoii HaBeneHi B 6.2.8 - 6.2.10.
Mpumirka: {1 MiciieBoi BTpaTu ctiiikocti n1uB. EN 1993-1-
5, po3mimu 4 - 7.

2. B3aemoist HanpyXeHb, 1110 BUKOPUCTOBYE
KpHUTepiil Tekydocti auB. 6.2.1.

Mpumirka: {1 miciieBoi BTpaTu ctiiikocti nuB. EN 1993-1-
5, poznain 10.

6.2.9 3ruH i 3cyB

(1) dus 6.2.8 (1), (2), (3), (4), (5)1(6) EN 1993-1-
1.

6.2.10 3ruH i ocroBa cHI1a

6.2.10.1 ITepepisu kaaciB 11i2

(1) dus 6.2.9.1 (1), (2), (3), (4), (5) 1 (6) EN 1993-
1-1.

6.2.10.2 Ilepepizu kaacy 3

(1) Aus 6.2.9.2 (1) EN 1993-1-1.

(2) Heo6x11HO BUKOHAHHS HUKYEIIOAaHOTO YMOBHU
IpU PO3IIISAAL MiCLIEBOT BTPATH CTIMKOCTI, SKIIO
3aCTOCOBYETHCSI METO/I FPAHUYHOTO HANIPYKEHHS:

(6.8)

Olimit / y
OvEdS— S ——
Ymo  Ymo
J€ Ofim;; CIL1 BU3HAYATH 3rinHO 3 po3aiiom 10 EN

1993-1-5.

6.2.10.3 Ilepepizu kaacy 4

6.2.7 Torsion

6.2.7.1 General

(1) Torsional and distortional effects should be
taken into account for members subject to torsion.
(2) The effects of transverse stiffness in the cross
section, or of diaphragms that are built in to reduce
distortional deformations, may be taken into
account by considering an appropriate elastic
model which is

subject to the combined effect of bending, torsion
and distortion.

(3) Distortional effects in the members may be
disregarded where the effects from distortion, due
to the transverse bending stiffness in the cross
section and/or diaphragm action, do not exceed 10
% of the bending effects.

(4) Diaphragms should be designed to take into
account the action effects resulting from their load
distributing effect.

6.2.7.2 Torsion for which distortional effects
may be neglected

(1) See 6.2.7(1), (2), (3), (4), (5), (6), (7), (8), and
(9) of EN 1993-1-1.

6.2.8 Bending, axial load, shear and transverse
loads

(1) The interaction between bending, axial load,
shear and transverse loads may be determined
using one

of the following two methods:

1. Interaction methods given in 6.2.8 to 6.2.10.
NOTE: For local buckling effects see EN 1993-1-5, section
4to7.

2. Interaction of stresses using the yielding

criterion given in 6.2.1
NOTE: For local buckling effects EN 1993-1-5, see section
10.

6.2.9 Bending and shear

(1) See 6.2.8(1), (2), (3), (4), (5) and (6) of EN
1993-1-1.

6.2.10 Bending and axial force

6.2.10.1 Class 1 and class 2 cross sections

(1) See 6.2.9.1(1), (2), (3), (4), (5) and (6) of EN
1993-1-1.

6.2.10.2 Class 3 cross sections

(1) See 6.2.9.2(1) of EN 1993-1-1.

(2) The following should be met for local buckling
consideration, when the limit stress method is
used:

< Olimit. < fiy
YmMo  Ymo

where oy;,,;, should be determined from section 10

of EN 1993-1-5.

6.2.10.3 Class 4 cross sections

(6.8)

x,Ed
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(1) AuB 6.2.9.3 (1) 1 (2) EN 1993-1-1. (1) See 6.2.9.3(1) and (2) of EN 1993-1-1.
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6.2.11 3ruH, 3cyB i ocboBa cuJIa

(1) dus 6.2.10 (1), (2) 1 (3) EN 1993-1-1.

6.3 Omnip eneMeHTIB OAOBKHBOMY 3TMHY

6.3.1 CTHCHEHHSI OTHOPIIHUX eJIeMEeHTIB
6.3.1.1 Onip NogO0B:KHbOMY 3THHY

(1) dus 6.3.1.1 (1), (2) 1 (3) EN 1993-1-1.

6.3.1.2 KpuBi BTpaTH cTiliKOCTi NpH
M03/10BKHbOMY 3THHI

(1) Aus 6.3.1.2 (1), (2), (3) 1 (4) EN 1993-1-1.
6.3.1.3 I'Hy4KicTh NP MO310BKHbOMY 3THHI
(1) AuB 6.3.1.3 (1)1 (2) EN 1993-1-1.

6.3.1.4 I'nyuKicTh NpU KPYYEHHi Ta KPY4YeHHi i3
3rHHOM

(1) dus 6.3.1.4 (1), (2) 1 (3) EN 1993-1-1.

6.3.1.5 3acTocyBaHH# BJIacCTHBOCTel nepepisis
KJacy 3 3 00MeKeHHSIM HANPYKeHb

(1) B sikOCTi anpTepHATHBU BUKOPUCTAHHS
nepepiziB kinacy 4, HaBeneHUx y popmynax (6.48),
(6.49), (6.51)1(6.53) EN 1993-1-1, moxHa
BUKOPHUCTATH BIACTHBOCTI MEpepiziB Kiacy 3,
BUpakeHi hopmymamu (6.47), (6.49 ), (6.50) i
(6.55) EN 1993-1-1 3 oOMeXEeHHSIM HaIllpyKEeHb Y
BignoBigHOCTI 3 po3aiiaom 10 EN 1993-1-5 (aus.
6.2.2.5).

6.3.2 OxHOpiaHi eJieMeHTH - 3TUH

6.3.2.1 Onip NOAOB:XKHBOMY 3THHY

(1) Aus 6.3.2.1 (1), (2), (3) 1 (4) EN 1993-1-1.
6.3.2.2 KpuBi BTpaTH CTIHKOCTI NpH
nonepeyHOMY KpYy4eHHi - 3arajibHUil BUNAI0K
(1) Aus 6.3.2.2 (1), (2) 1 (3) EN 1993-1-1.

(4) BTpary cTiliKoCTI IpH MONEPEYHOMY KPYUEHHI
MOYKHA HE BpPaXxOBYBAaTH, SIKIIIO MapaMeTp
THYYKOCTI CTUCHYTOTO eleMeHTa A;, <0,2 abo

Mea ¢ 0,04

crit
6.3.2.3 KpuBi BTpaTH CTiHKOCTI NpH
M03/10BKHbOMY 3THHi 3 KPYYEHHAM -
NPOKATHUII NPo(iJIb 200 eKBiBaJIeHTHI 3BapHi
npodgini
(1) dus 6.3.2.3 (1)1 (2) EN 1993-1-1.
Ipumirka: binbi neransHa iHpopMalist Moxe OyTH
HaBe/IeHa B HALlIOHAILHOMY JI0/IaTKY.

6.3.3 OnHOpiaHI eJ1IeMeHTH - 3TMH i 0CbOBHUIl
CTHCK

(1) Axuro He TPOBOAMBCS PO3PAXYHOK 3
ypaxyBaHHSIM IJIaCTHYHOT pOOOTH 3
BIAXWJIEHHSAMU, HaBEJIECHUMU B 5.3.2, CTIHKICTD
OJTHOPITHUX €JIEMEHTIB, IPH OCbOBOMY CTHUCKY 1
3THHI B IUIOIIMHI BUKPUBIICHHS, CJIiJ] IEPEBIPSITH

BIANOBiNHO 10 6.3.3 a6o 6.3.4 EN 1993-1-1.

Mpumirka: B sxocrti ciporienns ¢popmynu (6.61), y 6.3.3
EN 1993-1-1, MoxHa BUKOPUCTATH HACTYIIHY YMOBY:

6.2.11 Bending, shear and axial force

(1) See 6.2.10(1), (2) and (3) of EN 1993-1-1.

6.3 Buckling resistance of members

6.3.1 Uniform members in compression

6.3.1.1 Buckling resistance

(1) See 6.3.1.1(1), (2), (3) and (4) of EN 1993-1-1.
6.3.1.2 Buckling curves

(1) See 6.3.1.2(1), (2), (3) and (4) of EN 1993-1-1.

6.3.1.3 Slenderness for flexural buckling

(1) See 6.3.1.3(1) and (2) of EN 1993-1-1.

6.3.1.4 Slenderness for torsional and torsional
flexural buckling

(1) See 6.3.1.4(1), (2) and (3) of EN 1993-1-1.
6.3.1.5 Use of class 3 section properties with
stress limits

(1) As an alternative to using class 4 section
properties given in equations (6.48), (6.49), (6.51)
and (6.53) of EN 1993-1-1, class 3 section
properties given in equations (6.47), (6.49), (6.50)
and (6.52) of EN 1993-1-1, with stress limits in
accordance with section 10 of EN 1993-1-5, may
be used, see 6.2.2.5.

6.3.2 Uniform members in bending

6.3.2.1 Buckling resistance

(1) See 6.3.2.1(1), (2), (3) and (4) of EN 1993-1-1.
6.3.2.2 Lateral torsional buckling curves —
General case

(1) See 6.3.2.2(1), (2) and (3) of EN 1993-1-1.

(4) Lateral torsional buckling effects may be
ignored if the slenderness parameter 4;, <0,2 or

Mga 0,04

crit

6.3.2.3 Lateral torsional buckling curves for
rolled sections or equivalent welded sections

(1) See 6.3.2.3(1) and (2) of EN 1993-1-1.
NOTE: The National Annex may give further information

6.3.3 Uniform members in bending and
axial compression

(1) Unless second order analysis is carried out
using the imperfections given in 5.3.2, the stability
of uniform members subject to axial compression
and bending in the plane of buckling should be
checked in accordance with section 6.3.3 or 6.3.4

of EN 1993-1-1.
NOTE: As a simplification to equation (6.61) in 6.3.3 of EN
1993-1-1 the following condition may be used:
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Ngq Cmi,o(My,Ed + AMy,Ed)
+ <0.
ZyNRk My,Rk
VM1 Yum1

9

(6.9)

NEd + Cmi,o (My,Ed + A]\/[y,Ed) <0.
ZyNRk My,Rk
Ymi1 Ym

9

(6.9)
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e N, - IpOeKTHE 3HAYCHHS CTHCKAIOYOl CUIIH;
M, g4 - IPOCKTHE 3HAYECHHS MAKCHMAIIbHOTO

MOMEHTY TI0 OCi y - Y eJIEMEeHTa, OTPUMaHEe NIPH
HPYKHIX po3paxyHKax 0e3 ypaxyBaHHS
BiIXUJIEHB;

AM ,, pq - MOMEHT B PE3YJILTATI BIAXUIECHHS

HEHTpaIbHOI oci 3rimHo 6.2.10.3;
Cpiio - KOE(ILIEHT EKBIBAJIEHTHOIO MOMEHTY
KpyTiHHA, AuB. Tabmuiro A.2 EN 1993-1-1;
Xy - KOE]IIIEHTH 3MEHIIECHHS YEPE3 BTPATy

CTIAKOCTI IpH 3ruHi 110 6.3.1.

6.3.4 3arajibHU MeTOl BU3HAYEHHSI BTPATH
CTIfKOCTI NPH NMO310BKHBOMY 3I'MHI 3
KPYYeHHSAM i py 0iYHOMY BUIIMHAHHSA
KOHCTPYKUIHUX eJleMeHTIiB

6.3.4.1 3araabHuii MeTO

(1) Aus 6.3.4 (1), (2), (3) 1 (4) EN 1993-1-1.
6.3.4.2 CnpomieHuii MeTOJ

(1) dus 6.3.2.4 (1) EN 1993-1-1.

IpumiTka: YV HauioHaNEHOMY J0JIaTKy MOXeE OyTH
3a3HaYCHO TPaHUYHE 3HAUCHHS [T 3aCTOCYBaHHS.

Pexomenytytotbes snauennst 4., =0,2 i ky =1,0 (mus.
6.3.2.4 (2) EN 1993-1-1).

(2) Ctucnyti nosica ¢pepmu 1 IOJIKH, CXUITBHI JI0
01YHOTO BUITMHAHHS, MOXKYTb OyTH MepeBipeHi sK
KOJIOHU, MiAJjaH1 Al CTUCKAK4oi cuiu Ny, 1

HiATPUMYBAHOIO 130JIbOBAHUMHU IPY>KHUMHU
B'SI35IMH, 3MOJIEIbOBAHUMH Y BUTJISI/IL IPYXKUH.

IMpumirka 1 : [HcTpyKuii 3 BU3SHAUEHHS )KOPCTKOCTI B'sI3eH y
hopmi pamu 3 U-nioaiOHOT OMIEPEYHHOIO HABEICHO Y
Honatky D.2.4.

Mpumirka 2 : ko mosica hepm i TONKH MATPAMYIOTHCS
pamamu 3 U-nopiOHOT MonepednHoro, eNeMEeHTH X paM
3aBaHTaXXyIOThCSI CHJIaMH, III0 BUHUKAIOTh TIPH OOMEXXEHH] Ta
B3aemoii pam 3 U-1o1i0HOT nonepeurnHoro 1 nojuuero abo
MOsICAMHU.

(3) ®opma BTpaTH CTIKKOCTI 1 cuyia N, MpU
NPYXHIM BTpaTi CTIKOCTI MOKYTh OyTH BU3HAUEHI
IpU PO3paxyHKY MPYXKHOi BTPATH CTIHKOCTI. SIKII0
B SIKOCTI 3aKPIIJIEHHS BUKOPUCTOBYIOTHCS
OJTHOP1/IHI IPY’KH1 B'S131, 3HAUEHHS CUJIH MIPH
NPYXKHIHM BTpaTi CTIMKOCTI HE Ma€ NMEePEeBUILYBAaTH
CHJIM, BU3HAYCHOI B KOHCTPYKIIIT 3 IIapHipaMHu B
MICISIX pO3TallyBaHHS B's3€i.

(4) IepeBipka MiIHOCTI MO>ke OyTH TpoBeIeHA
BIJIMOB1THO 70 6.3.2, 3 BUKOPUCTAHHSAM (popmyn

_ A
= Pty (6.10)
\ N crit
e Aeff - KOpHCHa IUIOIIA I105Ca;

N,

iy - KDUTHUYHA CHJIa IPU MIPYXKHIN BTpaTi

CTIHKOCTI, 110 BUSHAYAETHCA 3 Ay -

where N, is the design value of the compression

force;
M, g4 is the design value of the maximum

moment about the y-y axis of the member obtained
from first order analysis without considering
imperfections;

AM , 4 1s the moment due to the shift of the

centroidal axis according to 6.2.10.3;
C,io 1s the equivalent moment factor, see Table

A.2 of EN 1993-1-1;
%, 1s the reduction factors due to flexural buckling

from 6.3.1.
6.3.4 General method for lateral and lateral
torsional buckling of structural components

6.3.4.1 General method
(1) See 6.3.4(1), (2), (3) and (4) of EN 1993-1-1.
6.3.4.2 Simplified method

(1) See 6.3.2.4(1) of EN 1993-1-1.
NOTE: The National Annex may give the limit of

application. The values 4., =0,2 and k; =1,0 (see
6.3.2.4(2) of EN-1993-1-1) are recommended.

(2) Truss chords and flanges in compression that
are subject to lateral buckling may be verified by
modelling the elements as a column subject to the
compression force N, and supported by

continuous or discrete elastic restraint modelled as
springs.

NOTE 1: Guidance for determining the stiffness of the
restraint in the form of U-frames is given in Annex D.2.4.
NOTE 2: Where truss chords and flanges are restrained by
U-frames, the U-frame members are subjected to forces
induced by the restraint and the interaction of the U-frame
and the flanges or chords.

(3) The buckling mode and the elastic critical
buckling load N, may be determined from an
elastic critical buckling analysis. If continuous
springs are used to represent the restraints which
are basically discrete, the critical buckling load
should not be taken as being larger than that
corresponding to the buckling with nodes at the
locations of the restraints.

(4) The safety verification may be carried out in
accordance with 6.3.2 using

AT = Aty

\ N, crit
where 4, is the effective area of the chord,
N

C

(6.10)

., 1s the elastic critical load determined with
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(5) dnst crucHyTOro mosica a0 HUKHBOT MOJIUIII
HEpO3pi3HU (PepMH MiK KOPCTKUMHU OTIOpaMHU
e(eKT MOYaTKOBOTO BiAXUJICHHS (HEJOCKOHAIOCTI)
1 BIUTMBY TUTACTHYHUX AchOpMaIliil Ha TPy KHUH
3B'130K (IIPY>KMHY) MOHa BPaXxOBYBaTH 3a
paxyHOK NMPUKIAAaHHS J0JIaTKOBOI MOMEpeyHOl
cuiu Fy,; 10 3'€qHaHHA 10sCa 1 IPYXKHOIO 3B'A3KY:

Ny .

=_"kta [, <£1,21
Ed 100 lf k

[ Ngg 1 . (6.11)

=——=4__ [, >1,21

Ed Zk 30 l_NEd f k
crit

nel, =n Er

=

\Ncrit

| - BiICTaHb MK MPYXHUMH 3B'SI3KaMU

(6) SAxo ctuckaroya cusia N, MOCTiHHA MO BCii

JIOBXKUHI 1M0siCa, KPUTUYHA OChOBA HABAHTAXKCHHS

MO3Ke OYTH po3paxoBaHa HACTYITHAM YHHOM:
Ncrit = mNE

2 EI

(6.12)

2
m= ”—z\ﬁ ane ne menue 1,0.

et
4 EI

C
c="d

/
TYT L - BIJICTaHb MiX JIBOMA KOPCTKUMH
OTopamy;
| - BIACTaHb MK IPY>KHUMH 3B'sI3KaMU.
C, - dOPCTKICTb IPYKHOTO 3B'SI3KY, 1UB. (2),
[Tpumitka 1.
JlomyckaeTbes, 1110 O14Ha OMOpa CTUHYTOI HOJIKH
KOPCTKA, SIKIIO 11 )KOPCTKICTh C,; BiANOBiIAE
YMOBI
4N

C, > (6.13)

ne Np - KpUTUYHE HaBaHTAXECHHS, SKe
BU3HAUYAETHCS MPU JOMYIIEHH] IIapHIPHO OMEPTHX
KIHIIB.

(7) lopsinok, HaBeaenuii y (2) - (6), Moxe
3aCTOCOBYBATHUCS JI0 MOJHUIb CTUCHYTHX OaloK,
KOJIM A, 3aMiHMTH B (4) Ha

Ay + Ag”c

ne A,, - Ioma 30HU CTUCHEHHS CTIHKH. Y

BUMIAJIKY Mepepizy Kiacy 4 1 rioma
MPUHAMAETHCS B IKOCT1 poOOYOT TUTOITI.
IpumiTka: ¥V HaioHATEHOMY JOJATKY MOXYTh OYTH
yKa3aHi 10JJaTKOB1 IHCTPYKLIT JUIsl BUIAAKIB, KOJIH

(5) For chords in compression or the bottom
flanges of continuous girders between rigid
supports, the effect of initial imperfections and
second order effects on a supporting spring may be
taken into account by applying an additional lateral
force Fj, at the connection of the chord to the

spring such that:

Npy .
=—=4 [, <£1,21
Ed 100 lf k
I Ngy 1 . (6.11)
=——*£4 [, >1,21
Ed lk 30 a NEd f k

crit

EI

where [, =7

crit

! 1is the distance between the springs.

(6) If the compressive force N, is constant over
the length of the chord, the critical axial load N,

crit
may be calculated from
N,

crit
2 ET

L2

(6.12)

:mNE

where Np=rx

m= %\ﬁ but not less than 1,0.
T

_t
4 ET
e

[
where L is the span length between the rigid
supports;
[ 1s the distance between the springs
C, is the spring stiffness, see (2), NOTE 1.
A lateral support to a compressed flange may be
assumed to be rigid if its stiffness C, satisfies:

c, > Ne (6.13)

where Ny is the critical load which is determined
assuming hinged ends.

(7) The procedure given in (2) to (6) may also be
applied to the flanges of girders in compression
when 4, in (4) is substituted by

Ay + A}fc

(4

where 4,,. is the area of the compression zone of

the web. In the case of a class 4 section the areas
should be taken as the effective areas.

NOTE: The National Annex may give further guidance for

33



arymarenko
Прямоугольник


cTuckaioya cuna N g, HENoCTilHA 1O BCii TOBXKHMHI Mosca.
PexomeHayeTbCst METOI, ONTMCAHUN HUXKYE.

the case where the compressive force N, is not constant

over the length of the chord. The following method is
recommended.

JlJ1st HIDKHBOTO TI0SICa HEPO3Pi3HOT OaNKH 3
KOPCTKUMHU OIYHHMHU OTIOPAMH, PO3TAIIOBAHUMU
Ha BiJicTaHi, (IUB. pUCYHOK 6.1), Benmu4unHa y
bopmyi (6.12) Moxke OyTH NIPHIHATA SIK
MiHIMaJIbHE 3HAYCHHSI, OTPUMaHE 3 JIBOX
HACTYMHUX (QOpMYII:

m=1+0,44(1+ 1)@ + (3+2D)y /(350 — 50 1)

m =1+0,44(1+ £)®" + (0,195 + (0,05 + 1£/100)D)y ">
(6.14)

He w=V,/V;, n4B. pucyHOK 6.1

D =2(1— M,/ M) 1+ ) 115t M, >0

SIKI0 3HAK 3rHHATILHOTO MOMEHTY 3MIHIOETHCS,
MO>KHa BUKOPHCTOBYBaTH Gopmyny (6.14) B
SIKOCTI OIIIHKHY 3 3aBHUIIEHHSAM ITOXHOOK,
IPUMHABIIKA M, =0.

For the bottom flange of a continuous girder with
rigid lateral supports at a distance L (see Figure
6.1) m in equation (6.12) may be taken as the
minimum value obtained from the two following
values:

m=1+0,44(1+ @)@ + (3+2D)y (350 — 50 1)

m =1+ 0,44(1+ £)®" + (0,195 + (0,05 + ££/100)D)y*>
(6.14)

where u=V,/V;, see Figure 6.1

@ =2(1—M,/M,)/(1+ u) for M, >0

Where the bending moment changes signs,

equation (6.14) may be used as a conservative

estimate by inserting M, =0.

i S S

v

M(\I

!

Pucynok 6.1 — JliisiHka 0a/1KHM Mi’K KOPCTKMMH OIYHUMH ONOPAMH i3 3THHAJIBHUM MOMEHTOM,
110 3MIiHIOETHCH Yy 32 3aKOHOM Napado/iu

|
—
v 4

I —g L

pit

0251,

L

Figure 6.1: Segment of beam between rigid lateral supports with bending moment varying as a parabola
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[TepeBipka onopy BTpaTH CTIHKOCTI IPH
MO3/I0BXKHLOMY 3THHI 3 KPYUYEHHSIM 3rigHo 6.3.2.2
MOJK€e ITPOBOAUTHUCS Ha BiacTaHi 0,257, BiJ olOpu

3 HAOIIBIIUM MOMEHTOM, SIK TTOKa3aHO Ha
PUCYHKY 6.1, 32 yMOBU KOHTPOJIIO ONOPY
nepepizy npodiito 3 HaOUIBIIUM MOMEHTOM, JI€
Ly=L/m.

6.4 CxnajeHi ejileMeHTH, 110 MPANIOIOTH HA
CTHCK

(1) dus 6.4 EN 1993-1-1.

6.5 I10310B:KHiil BUTMH CTIHOK

(1) Y BigHOIIICHH] BUTHHY CTIHOK 3BapHOi OaKu
CJIiJ 3aCTOCOBYBATH NpaBuja, HaBeneHi B EN
1993-1-5.

(2) IlepeBipka BUTHHY CTIHOK €JIEMEHTIB B
IPaHUYHOMY CTaHi 3a BTPATOI HECHOT 3/1aTHOCTI
IPOBOJUTHCSA 3T1AHO a) a00 b) TAKUM YHHOM:

a) HOpMaJIbH1 HANIPY)KCHHsI, HAIIPY>KEHHS 3CYBY 1
HOTIEpPEeYHA CUJIa TIEPEBIPSFOTHCS 3T1IHO 3
po3aitamu 4, 5 a6o 6 EN 1993-1-5. Kpim Toro,
HEOOX1THO 3a0€3MEeUNTH BiIMOBIIHICTh KPUTEPIIO
B3aeMoi1 (3B's13Ky), muB. po3nin 7 EN 1993-1-5.

The verification of resistance to lateral torsional
buckling in accordance with 6.3.2.2 may be carried
out at a distance 0,25Z, from the support with the
largest moment as shown in Figure 6.1, provided
that the crosssectional resistance is also checked at
the section with the largest moment, where

L, =L/\m.

6.4 Built-up compression members

(1) See section 6.4 of EN 1993-1-1.

6.5 Buckling of plates

(1) For buckling of plates in a fabricated girder the
rules given in EN 1993-1-5 should be applied.

(2) The plate buckling verification of members at
the ultimate limit state should be carried out using
either a) or b) as follows:

a) Direct stresses, shear stresses and transverse
forces should be verified according to section 4, 5
or 6 of EN 1993-1-5. Additionally, the interaction
criteria in section 7 of EN 1993-1-5 should also be
met.

b) OOMexeHHAM HanpyKeHb PEryII0IThCS
MiCIIeBa BTpaTa CTIMKOCTI BIMOBITHO 10 PO3ALTY
10 EN 1993-1-5.

IIpumirka: /{us Takox 6.2.2.5.

(3) CriiikicTh pebep KOPCTKOCTI CTIHKH Oanku
a00 MOCHIICHHSI IUTUT HACTUITY, IiBKPKEHUX
CTHCHEHHIO 1 JOJaTKOBOMY 3rMHAJIbHOMY
MOMEHTY, BUKJINKaHOTO HaBAaHTAXCHHSM B
HONEPEYHOMY HaNpsAMKY [0 TUIOIIUHY TOCUIICHS
IUTMTH, MOKHA TIEPEBIPUTH Y BIAMOBIIHOCTI 3
6.3.2.3.

7 I'paHn4YHMI CTaH eKclIyaTaniiHol
HagilHOCTI

7.1 3arajbHi 10J105KeHHA

(1) Aus 7.1 (1), (2) 1 (3) EN 1993-1-1.

(4) Bumoru 10 excrutyaTariiiHoi HaAiitHOCTI:

a) 0OMeXEHHS MOBEAIHKH IPH MPYKHOMY
Harpy>keHuu, o0 0OMeXUTH:

- HaaMipHi mactuyHi gedopmarii, nus. 7.3 (1);
- BIIXWJIEGHHS BiJl 337JaHOi TeoMeTpii (3aJIUIIKOBHIMA
nporuH), aus. 7.3 (1);

- HaITUIITKOBY nepopmartiro, muB. 7.3 (4).

b) oOMexeHHS IPOTHHIB 1 KPUBU3HU JUIS
3ano0IraHHs:

- HeOaXaHOTO TUHAMIYHOTO BIUIUBY PYXY
TPAHCIIOPTHUX 3aC001B (TTOE€THAHHS TPOTHHIB 1
0OME)KEHHS BJIIACHOI 4acTOTH ), TuB. 7.7 Ta 7.8;

- HEIOTPUMaHHS 3aJIaHUX 3a30piB, TUB. 7.5 abo
7.6;

b) Reduced stress method on the basis of stress
limits governed by local buckling according to
section 10 of EN 1993-1-5.

NOTE: See also 6.2.2.5.

(3) For web stiffeners or stiffened deck plates
which are subjected to compression and additional
bending moments from loads transverse to the
plane of the stiffened plate, the stability may be
verified in accordance with 6.3.2.3.

7 Serviceability limit states

7.1 General

(1) See 7.1(1), (2) and (3) of EN 1993-1-1.

(4) The following serviceability criteria should be
met:

a) Restriction to elastic behaviour in order to limit:
— excessive yielding, see 7.3(1);

— deviations from the intended geometry by
residual deflections, see 7.3(1);

— excessive deformations, see 7.3(4).

b) Limitation of deflections and curvature in order
to prevent:

—unwanted dynamic impacts due to traffic
(combination of deflection and natural frequency
limitations), see 7.7 and 7.8;

— infringement of required clearances, see 7.5 or
7.6;
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- TIOSIBH TPIILIMH NMOBEPXHEBUX 1IapiB, AUB. 7.8;

- TIOIIKO/KEHHS CUCTEMH BOJIOBI/IBEAICHHS, INB.
7.12.

C) oOMeXeHHs BJIaCHO1 4acToTH, AuB. 7.8 1.7.9, B
ILITSIX

- BUKJIFOUCHHS BiOpallii uepe3 pyx TPaHCTIOPTHUX
3ac00iB, BITPOBOI'O HABAHTAXKECHHSI, HETIPUEHUX
JUTSI TIIIIOXO/TIB UM MACAKUPIB Y TPAHCIIOPTHUX
3aco0ax;

- 00Me)XEeHHSI BTOMHOT'O TIOITKO/[KEHHSI, 110
BUKJIUKAETHCS PE30HAHCOM;

- 00Me)XEHHS Ha UTUIITKOBOTO BUIIPOMiHIOBAHHS
Iymy.

d) oOMexkeHHsI THYYKOCT1 CTIHOK, AuB. 7.4, Ais
IIBOTO CJIiJ{ OOMEKHUTH:

- HaJIMipHI KOJINBaHHS CTIHOK;

- MOBTOPIOBAHS MICIICBOTO BUITYYiBaHis CTiHOK;
- 3HIDKCHHS KOPCTKOCTI HA BUTUH CTIHOK, IO
BHUKJIMKA€ 301bIIeHHS nedopmartii, nus. EN
1993-1-5.

€) MiBUIICHHS IOBTOBIYHOCTI IIITXOM
HAJIC)KHOTO MPOCKTYBAHHS 3 METOIO T ABUILCHHS
KOpPO3iiHO1 CTIMKOCTI Ta CTIMKOCTI 10
3HOLIYBaHHsA, TuB. 7.11.

— cracking of surfacing layers, see 7.8;
— damage of drainage, see 7.12.

¢) Limitation of natural frequencies, see 7.8 and
7.9, in order to:

— exclude vibrations due to traffic or wind which
are unacceptable to pedestrians or passengers in
cars using the bridge;

— limit fatigue damages caused by resonance;
— limit excessive noise emission.

d) Restriction of plate slenderness, see 7.4, in order
to limit:

— excessive rippling of plates;

— breathing of plates;

— reduction of stiffness due to plate buckling,
resulting in an increase of deflection, see EN 1993-
1-5.

e) Improved durability by appropriate detailing to
reduce corrosion and excessive wear, see 7.11.
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f) 3py4HicTh TEXHIYHOTO OOCITYTOBYBaHHS 1
peMoHTYy, auB. 7.11, nys 3a0e3nedeHHs:

- IOCTYITHOCTI KOHCTPYKTHBHHX €JIEMEHTIB /IS
MIPOBEICHHS OTJISIIB 1 TEXHIYHOTO
00CITyroBYBaHHs, BITHOBIICHHSI aHTHKOPO31HHOTO
3aXHCTY 1 13I0BOTO MOJIOTHA;

- 3aMiHU OMOPHHX YaCTHH, aHKEPiB, TPOCIB,
nedhopmaliiiHuX IIBIB 3 MiHIMaJIbHOIO TIEPEPBOIO
y BUKOPHCTaHHI KOHCTPYKIIIi.

(5) YV 6inbmIocTi cUTyaIlii acekTu
eKCIUTyaTaIliiHOl HaJiHHOCTI CITiJT PO3TISAaTH
IPU KOHIICTITYaIbHOMY TIPOCKTYBaHHI MOCTY 200
KOHCTpytoBaHHI. OTHAK y IESIKUX BUITAJIKAX
TpaHUYHI CTaHU eKCIUTyaTalliiHol HaiitHOCTI
MIEPEBIPSIOTHCS 32 JTOTIOMOTOI0 YHCIIOBUX OI[IHOK,
HANPUKIA]], IUIIXOM PO3PaxyHKY IPOTHHIB i

BJIACHOI YaCTOTH.

IMpumirka: Y HanioHaJIbHOMY J0aTKY MOXE OyTH
HABEJICHO IHCTPYKIIIi 3 BUMOTaMH 0 CKCILTyaTaIliifHOT
HaIIMHOCTI creliaIbHUX TUIIIB MOCTIB.

7.2 MopeJii po3paxyHKiB

(1) Hampy>keHHS B TpaHUYHUX CTaHaX
eKCIUTyaTaliiiHoi HaitHOCTI HEOOX1IHO
BU3HAYATH 32 IOTIOMOTOI0 aHaJIi3y JiHIHHO-
MPYKHOI 3aJIe)KHOCT1, BAKOPUCTOBYIOUHU
BIJINIOBI/IHI BJIACTUBOCTI nepepisis, 1uB. EN 1993-
1-5.

(2) TIpu MonentoBaHHI KOHCTPYKIIIT CIIiJT
BpaxoBYBaTH HEPIBHOMIPHUN PO3MOALT
HaBaHTaXEHb 1 )KOPCTKICTh B pe3yJIbTaTi 3MIHU
TOBIIMHU JIUCTA, KPITUICHHS 1 T. 1.

(3) Bigxunenss cinij BU3HAYATH 32 JOTIOMOTOIO
aHaI3y JIHIMHO-NIPYXKHOI 3aJI€KHOCTI,
BUKOPHCTOBYIOUH BiJIMOBIHI BITaCTUBOCTI
nepepizis, quB. EN 1993-1-5.

Mpumirka: CrnpoieHi Moeni po3paxyHKiB MOXKHA
BUKOPUCTOBYBATHU JI1 BUSHAYCHHSA HAIIPYKCHb 3a YMOBH,
10 HACJIITKOM CTIPOIIEHHS Oy/Ie 3aBUIIICHHS

BaHTAXKOIII JHOMHOCTI CITOpPY/IH.
7.3 O0MesKeHHsS1 HATIPYKEHb
(1) HominanbHi HAPYKEHHS Oy gopr 1 Tpyger B

pe3yibTaTi MO€HAHHS HOPMAaTUBHUX
HaBaHTA)XCHb 3 HAICKHUMH JIOITYCKaMH Ha €PEeKT
HETMOBHOTO BKJIFOYEHHS MOJIMIIb B POOOTY 1
BTOpPUHHI €()eKTH, BUKIIUKAaHI TeOMETPUYHUMU
BIJIXWJICHHSIMHU (BTOPMHHI MOMEHTH B (pepmax),
cii1 OOMEXyBaTH TAaKUM YHHOM:

O-Ed,ser < fy (7 1)
7M,ser
Ty
o sen < 7.2
Fd \/§7/M,ser ( )

f) Ease of maintenance and repair, see 7.11, to
ensure:

— accessibility of structural parts for maintenance
and inspection, renewal of corrosion protection and
asphaltic pavements;

— replacement of bearings, anchors, cables,
expansion joints with minimum disruption to the
use of the structure.

(5) In most situations serviceability aspects should
be dealt with in the conceptual design of the
bridge, or by suitable detailing. However in
appropriate cases, serviceability limit states may be
verified by numerical assessment, e.g. for
calculating deflections or eigen frequencies.

NOTE: The National Annex may give guidance on
serviceability requirements for specific types of bridges.

7.2 Calculation models

(1) Stresses at serviceability limit states should be
determined from a linear elastic analysis, using the
appropriate section properties, see EN 1993-1-5.

(2) In modelling the structure, the non-uniform
distribution of loads and stiffness resulting from
the changes in plate thickness, stiffening etc.
should be taken into account.

(3) Deflections should be determined by linear
elastic analysis using the appropriate section
properties, see EN 1993-1-5.

NOTE: Simplified calculation models may be used for stress
calculations provided that the effects of the
simplification are conservative.

7.3 Limitations for stress
(1) The nominal stresses o, ., and 7z ¢,

resulting from the characteristic load combinations
calculated making due allowance for the effects of
shear lag in flanges and the secondary effects
caused by deflections (e.g. secondary moments in
trusses), should be limited as follows:

O-Ed,ser < fy (71)
7/M,ser
Sy (7.2)

TEd,ser =
\/gyM,ser
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[98)

Sy (7.3)

7M,ser
Ipumirka 1: fxmo BunienaseneHi Gpopmynu
MaroTh OyTHU BKJIIOYEHI o, Bij MONEPEYHUX
HaBaHTaXXeHb, JuB. EN 1993-1-5.
IIpumiTka 2: YV HallioOHATILHOMY JIOJIaTKY MOXKE
OyTH IPMBEJICHE 3HAYECHHS ¥ )/ o, -

2 2
\/O' Ed,ser +37 Ed,ser <

Pexomennyerbest yy, o, =1,00.

Ipumitka 3: EQext BumydyBaHHs MIOMIKUH
MOJKHA HE BPaXxOBYBATH y BHUITAJIKaX, 3a3HAYCHUX
y 2.2 (5) EN 1993-1-5.

(2) dianason 3Ha4€Hb AC 4, HOMIHAIBLHOTO

Hanpy>KeHHsI Ma€ OyTH OOMEKEHO BEINIHHOIO
L5/, /¥ u ser» 3 YPAXYBAaHHSM YACTOTH IO€AHAHHS

HaBaHTaXkeHb, JuB. EN 1993-1-9.

(3) lns 6onToBHX 3'€HAHB 3 MOMEPEAHIM
HATATOM, TIITAaHUX i1 3MATTS, CHJIA 3aTATYBaHHS
OoJita, 3 ypaxyBaHHIM BIUTUBY TIO€THAHHS
HOPMATUBHUX HaBaHTaXCHb, Ma€ OYTH OOMEKeHa
3HAYCHHSIMU:

F}J,Rd,ser < 097F}7,Rd (74)

ac Fb,Rd - 3HAYCHHJA OIIOPpY 3MUHAHHIO, OTPUMAHC

IIpY NEePEBIPIIl TPAHUYHUX CTaHIB MO BTparTi
HECHOT 37aTHOCTI.

(4) OmiHka excIuTyaTaiiitHoi HalIfHOCT1
O0JITOBHX 3'€/IHAHB 3 MONEPEIHIM HATATOM
kareropii b (omip 3cyBy npu ekciutyaranii, 1B
EN 1993-1-8) BUKOHY€ETBHCS 3 BAKOPUCTAHHSIM
HOPMAaTUBHOTO CIIOTY4YE€HHS HABAHTAXKEHb.

7.4 IlepionnuHy MicueBe BUIy4YiBaHie CTIHKH
(ERINT

(1) T'ayukicTh cTiHOK O6amku Mae Oyt oOMekeHa
1100 YHUKHYTH HaJUIMIIKOBOTO TIOBTOPIOBAHOTO
BUITyYiBaHisl, IK€ MOXKE MPU3BECTH J]O BTOMHU
3'€eTHaHb «CTIHKA - MOJUIISH a00 MPUIIETINX
3'eJHAHD.

IIpumirka: YV HallioHaTbHOMY J10JIaTKy MOXYTh
OyTH BU3HAYCHI BUIIAJIKH, KOJIU TIEPEBIpKa
MICIIEBOTO BUITy4iBaHis CTIHOK HEOOXiTHA.

(2) Ilepionnuny MiclieBe BUITy4diBaHi€ CTIHKH
0aJIKu MOKHA HE BpaXOBYBATH JUIsSl CTIHOK
CKJIaZIOBUX 0ajiok 6e3 Mo30BXKHIX pedep
KOPCTKOCTI 200 CTIHOK MOCHJIEHUX OaJoK, 1110
3aJI0BOJIbHSIOTH HACTYITHUM BUMOTaM:

b/t <30+4,0L <300 - 1y1s1 aBTOTOPOKHIX MOCTIB
(7.5)

b/t <550 +3,3L<250- st 3aIi3HUYHUX MOCTIB
(7.6)

ne L - TOBXXUHA MPOJIbOTY B METPAX, aje He
MeHure 20 M.

(3) Sxmo ymoBa B (2) HE BUKOHYEThCA,
RITOBTOPIOBAHE MICIICBE BUITYJiBaHI€ CTIHKH OAJKH
HEOOXiTHO NepeBipATH HACTYITHUM YUHOM:

(s | (Mevzase | 21y oy

Sy (7.3)

J/M,ser
NOTE 1: Where relevant the above checks should
include stresses o, from transverse loads, see EN

1993-1-5.

2 2
\/O' Ed,ser +37 Ed,ser <

NOTE 2: The National Annex may give the value
for 7)1 ser- Var.ser = 1,00 is recommended.

NOTE 3: Plate buckling effects may be ignored as
specified in EN 1993-1-5, 2.2(5).

(2) The nominal stress range Ao ., due to the

frequent load combination should be limited to
L5 £/ Vas ser» €€ EN 1993-1-9.

(3) For non-preloaded bolted connections subject
to shear, the bolt forces due to the characteristic
load combination should be limited to:

Fb,Rd,ser < 0’7F}7,Rd (74)

where F}, p, is the bearing resistance for ultimate

limit states verifications.

(4) For slip-resistant preloaded bolted connections
category B (slip resistant at serviceability, see EN
1993-1-8), the assessment for serviceability should
be carried out using the characteristic load
combination.

7.4 Limitation of web breathing

(1) The slenderness of web plates should be
limited to avoid excessive breathing that might
result in

fatigue at or adjacent to the web-to-flange
connections.

NOTE: The National Annex may define cases
where web breathing checks are not necessary.

(2) Web breathing may be neglected for web
panels without longitudinal stiffeners or for
subpanels of
stiffened webs, where the following criteria are
met:
b/t <30+4,0L <300 forroad bridges

(7.5)
b/t <550+3,3L<250 for railway bridges (7.6)
where L is the span length in m, but not less than
20 m.

(3) If the provision in (2) is not satisfied web
breathing should be checked as follows:
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k, , k, - KoeiieHTH JTIHIHHO-TIJIACTUIHOTO

3TUHY 3 JOMYIICHHSIM MapHIPHO ONEPTUX PEIIT
crinok, nus. EN 1993-1-5;

o T

2
op = 190000[2) [V mm? |

b, MeHIIE 3HAYCHHSA 3 a 1b.

IIpumiTka: Y BUnagky HEPiBHOMIPHOTO
HANPYKCHHS 10 JTOBXUHI cTiHKH 1uB. EN 1993-1-
5,4.6 (3).

7.5 BukopucTaHHs LIyNiB I BUMIPIOBAHHA
3a30piB

(1) Ilynu HEe MOBUHHI BUKOPUCTOBYBATHUCS JIJIS
BHUMIPIOBAHHSI 3a30PiB IIPH JIii HOPMATHBHHUX
HABaHTAXXCHb.

7.6 Mexi 30poBOro CipHilHATTS

(1) Ins 3abe3nedeHHs 3aI0BIILHOTO
30BHIIIHBOTO BUTIISY MOCTa HEOOX1THO
PO3TIIAIATH MOXKIIMBICTh PETYIIOBAHHS
HanpyXeHb (gedopmariiii) npu OyaiBHUIITBI.

(2) IIpu po3paxyHKY KpUBH3HH HEOOX1THO
BpaxoByBaTH JehopMallito 3CyBY 1 3MILIICHHS
KJIETIaHUX 200 OOJITOBUX 3'€THAHB.

(3) Cnin gomyckaTH 3CyB KpIMMMIBHOI JIeTali Ha
0,2 MM B Kkienanux abo 00NTOBUX (PPUKLIHHUX
3'eqHaHHSAX. 3pi3 HE BPaXOBY€EThCS B O0OJITAX 3
MOTIEPETHIM HATSITOM.

7.7 ExcnutyaTaniiiHi XapaKTepUCTHKH
3aJIi3HUYHUX MOCTIiB

(1) duB cnerianbHi KpuTepii BIAXUIECHD 1 BiOpaiii
3ami3HnYHUX MOcTiB B EN 1991-2.

(2) Bumoru 10 oOMeXeHHsI ITyMOBOTO
BUITPOMIHIOBAaHHS MOXYTbh OYTH NpUBEJEH] B
TEXHIYHUX BUMOTAX J0 MPOEKTY.

7.8 Excrnutyaraniiini XapakTepuCTHKH
aBTO/IOPOKHIX MOCTIB

7.8.1 3arajibHi MoJ10KeHHsI

(1) HeoOxigHo 3amo0iratv HaJTUIIKOBI
nedopmariii B TUX BUIIAIKaX, KO BOHH MOXYTh:
- CTBOPIOBATH HEOE3MEKY AJIsl TPAHCIIOPTHUX
3ac001B HAUTMIIKOBUM IMOTIEPEYHUM YXUJIOM IIPH
oOMep3aHH1 OBEPXHi;

- YUHUTH HETATHBHUH BILTUB Ha JIMHAMITHE
HABaHTa)XKCHHS MOCTa (BILJIUB KOJIICHOTO
HaBaHTAXCHHS TPAHCIIOPTY);

- YUHUTH HETATHUBHUH BIUTUB HA TUHAMIYHI
XapaKTePUCTHKH, BUKIUKAIOUN TUCKOMMOPT IS
MacaXHpiB;

- BUKJIUKATH PO3TPICKYBaHHS ac(paabTOBOTO
TOKPUTTS;

- HaJlaBaTH HETaTUBHUI BIUIMB Ha BiJBEJCHHS
BOJIM 3 MOCTOBOT'O TTOKPHTTSI.

k., k, [ are the linear elastic buckling coefficients

assuming hinged edges of the panel, seeEN 1993-
1-5;
P
op = 190000([)) [N/mmZ]
b, is the smaller of @ and 5.
NOTE: For stresses varying along the panel see
EN 1993-1-5, 4.6(3).
7.5 Limits for clearance gauges

(1) Specified clearance gauges should be
maintained without encroachment by any part of
the structure under the effects of the characteristic
load combination.

7.6 Limits for visual impression

(1) To achieve a satisfactory appearance of the
bridge consideration should be given to
precambering.

(2) In calculating camber the effects of shear
deformation and slip in riveted or bolted
connections should be considered.

(3) For connections with rivets or fitted bolts, a
fastener slip of 0,2 mm should be assumed. For
preloaded

bolts, slip does not need to be considered.

7.7 Performance criteria for railway bridges
(1) Specific criteria for deflection and vibrations
for railway bridges should be obtained from EN
1991-2.

2) Any requirements for the limitation of noise
emission may be given in the project specification.

7.8 Performance criteria for road bridges

7.8.1 General

(1) Excessive deformations should be avoided
where it could:

— endanger traffic by excessive transverse slope
when the surface is iced;

— affect the dynamic load on the bridge by impact
from wheels;

— affect the dynamic behaviour causing discomfort
to users;

— lead to cracks in asphaltic surfacings;

— adversely affect the drainage of water from the
bridge deck.

IlpumiTka: /[uB BUMOTH 10 MIITHOCTI B TOJIaTKy

NOTE: For durability requirements see Annex C.
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N

C.
(2) Po3paxyHok nedopmariiii IpoOBOAUTHCS 3
BUKOPHUCTAHHSM ITOE€THAHHS HAaBAaHTAKEHb, SKi
4acTo 3yCTPI4arOThCsl.
(3) Bnacua wacroTa BiOpartiii i BIAXHUICHHS MOCTa
MarTh OyTH OOMEKEHI 00 YHUKHYTH
IUCKOM(OPTY ISl KOPUCTYBAUiB.
7.8.2 I'panuyHi BiaXuJIeHHS PiBHOCTI i310BOT0
MOJIOTHA /IS 3MEHIIeHHS TMHAMIYHUX
BILIUBIiB
(1) Koncrpykuist i310BOro moja0THA MOBHHHA
OyTH 3aIIpOEKTOBaHAa TAKMM YHHOM, 100
3a0e3MeUNTH HAIEKHY HOT0 PiBHICTH 110 BCii
JOBKHHI, 0€3 pI3KOi 3MIHU YXUITY JUIS
3armo0iraHHs JOAATKOBOTO JHHAMIYHOTO BILTUBY.
JledopmartiiiHi mBY MOBUHHI OYTH 3alpPOEKTOBaH1
0e3 3MiHHM piBHA i310BOTO MONOTHA. [lonepeyni
0ayKku B KiHIIl MPOTOHOBUX Oy/I0B OBHHHI
3abe3neunTH aedopmarlii B IONEPEIHOMY
HAMpPSIMKY, 10 HE MEPEBULIYIOTh:
- TpaHWYHI 3HAYEHHS, 3a]]aH1 I HAJIEKHOTO
¢dbyHKIiOHYBaHHS AeQopMaIliiiHIX IIBiB;
- 5 MM IIpU TOBTOPIOBAHOMY HABaHTAKEHHI, SIKITO
He nepe0ayeHo 1HII rpaHuYHI 3HAYSHHS TS
JAHOTO TUTTY AeOopMaIlifHOTO mBa.
IIpumirka: KepiBHUIITBO rpaHUYHI 3HAYCHHS
nedopmariii geopMaIliitHUX 1IBIB HABEJEHO Y
nonarky B.
(2) k110 KOHCTPYKIIISI MOCTOBOT'O IIOJIOTHA M€
JOJJATKOB1 TOYKU CUpPAHHS (HAMpPUKIIA,
HECHMETPUYHO PO3TAIIOBaH1 3B'sI3KU )KOPCTKOCTI
Ha TPOMIKHHX OIOPax MOCTa), TO HEOOX1THO
BpaxoByBaTH (PaKTOPU MOCUIIEHOTO AUHAMIYHOTO
BILTUBY, HaBezeHi B crangapti EN 1991-2, na
JUISTHKH, 10 MPUJISTAI0Th 10 nedopmariiiaux
IIBIiB.
7.8.3 EdekT pe3onancy
(1) Mexaniunuii pe30HaHC HEOOX1THO
BpPaxOBYBAaTH B OCOOJIMBUX BHITaIKaX. SKIO
3HAYEHHS BJIIACHOT YaCTOTH JIETKHUX €JIEMEHTIB
3B'SI3KIB JKOPCTKOCTI, BIATSHKOK 200 aHATOTIIHUX
KOMITOHEHTIB HaOIMKAETHCSI IO YACTOTH
MEXaHIYHOTO TTOXOKEHHS BIJ PETYJIIPHOTO
MPOi31y TPAaHCTIOPTHHX 3ac00iB IO 13J0BOMY
MOJIOTHY, HEOOX1THO PO3TJISTHYTH MOKJIUBICTh
301TBIIEHHS KOPCTKOCTI a00 YCTAaHOBKHU IITYYHHX
nemrdepiB, HAMPUKIIA]T, TACUTEIIB KOJUBAHb.
IIpumirka: KepiBHULTBO 10 e1eMeHTax
KPIIUICHHSI KOMIIEHCAIIHHUX 3'€THAaHb HABEJICHO Y
nonatky B.
7.9 ExcrutyaraniiiHi XxapakTepucTHKH
MiIIOXiTHUX MOCTIB
(1) HagymumkoBa BiOparrist MIoOXigHUX 1
BEJIOCUIICTHUX MOCTIB MOX€E BUKIHKATH
DarickoMdopT I KOPUCTYBAYiB, TOMY HEOOXITHO
BXKUTH 3aXOJiB JJIsl MiHIMi3allii Takux BiOparlii,
MPOEKTYIOYH MOCTH 3 HaJIC)KHOIO BIIACHOIO

IaCTOTOIO 260 Tene Thauatouir R1TITORT TTH1

(2) Deformations should be calculated using the
frequent load combination.

(3) The natural frequency of vibrations and
deflections of the bridge should be limited to avoid
discomfort

to users.

7.8.2 Deflection limits to avoid excessive impact
from traffic

(1) The deck structure should be designed to
ensure that its deflection along the length is
uniform and that there is no abrupt change in cross
section giving rise to impact.

Sudden changes in the slope of the deck and
changes of level at the expansion joints should be
eliminated. Any transverse girders at the end of the
bridge should be designed to ensure that the
deflection does not exceed:

— the limit specified for the proper functioning of
the expansion joint;

— 5 mm under frequent loads unless other limits are
specified for the particular type of expansion joint.
NOTE: Guidance on the deflection limit of
expansion joints is given in Annex B.

(2) Where the deck structure is irregularly
supported (e.g. by additional bracings at
intermediate bridge

piers), the deck area adjacent to these additional
deck supports should be designed for the enhanced
impact

factors given in EN 1991-2 for the area close to the
expansion joints.

7.8.3 Resonance effects

(1) Mechanical resonance should be taken into
account when relevant. Where light bracing
members, cable stays or similar components have
natural frequencies that are close to the frequency
of any mechanical excitation due to regular
passage of vehicles over deck joints, consideration
should be given to either increasing the stiffness or
providing artificial dampers, i.e. oscillation
dampers.

NOTE: Guidance on members supporting
expansion joints is given in Annex B.

7.9 Performance criteria for pedestrian bridges
(1) For footbridges and cycle bridges with
excessive vibrations could cause discomfort to
users, measures should be taken to minimise such
vibrations by designing the bridge with appropriate
natural frequency or by providing suitable
damping devices.
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7.12 CucTeMa BOaAOBiaBe1eHHS

(1) MocToBe MOJIOTHO TTIOBUHHO OYTH
BOJIOHEIIPOHUKHUM, TIOBEPXHI MPOI3HOT YACTHUHU
Ta MIIIOX1HUX JJOPIKOK MOBUHHI OyTH YIIiJIbHEHI
JUISL 3a1001raHHs TPOHUKHEHHS BOJIH.

(2) pu po3poli11i cxemu CUCTEMHU
BOJIOBIIBEICHHS HEOOXITHO BPaXOBYBaTH YXHJI
i3/10BOTO MOJIOTHA 1 TPOTYapiB, a TAKOXK
pO3TallyBaHHs, JlaMeTp 1 KyT HaxXmIy
BOJIOTIPOITYCKHHX JIOTKIB 200 TpyO.

(3) Cucrema BoJIOBIIBEICHHS IOBUHHA
3a0e3meuyBaTu JOCTaBKY BOJH B HAJICKHE MICIIE,
3armo0iraroyy MOTPAIITHHIO BOJIM HA MTOBEPXHIO 1
BCEpEIMHY KOHCTPYKIIII.

(4) Koncrpykiiist BOJOBIABIAHUX TpyO MOBUHHA
3a0e3meuyBaTy 3py4HICTh iX OYHINEHHs. BincTanb
M1X [IEHTpaMH OTBOPIB JUIsl YUIIIEHHS IOBUHHO
OyTH BKa3aHO Ha KPECIEHHSX.

(5) Axiro BogoBiIBIIHI TPYOU MOCTIB MPOKIaieH1
B Oajkax KopoO4aTroro nepeTuHy, HEOOXiTHO
3aro0irTi HAaKOMMYEHHIO BOJIU MIPH BUTOKY 200
po3puBi TpyOH.

(6) Y aBTOIOpOKHIX MOCTaX HEOOXiTHO, IO
MOJKJIMBOCTI, 3a0€3ICUUTH 3JIUB 3
nedopMarifHuX mBiB 3 000X OOKiB MOCTOBOTO
MOJIOTHA.

(7) Y 3anizEngHuX MocTax 70 40 M 3 KOTi€r0 Ha
OayacTi IIKUTY MPOI3AY CJiJT POOUTH 3 YXUIOM
JUTSL CAMO3JIMBY BOAM B CHCTEMY BOJIOBI/IBEICHHS
3 BUBOJIOM JI0 CTOSIHIB. TO/1l HE BUHUKAE
HEOOXIIHICT B JOJATKOBHUX BOOBIIBITHUX
KOHCTPYKIISX 110 JOBKHUHI MOCTOBOTO MOJIOTHA.
(8) HeobOximHo mepenbaunTy BOAOBIIBECHHS 3
YCIX 3aKpUTHUX MEPePi3iB €JIEeMEHTIB KOHCTPYKIIii,
SKIIIO0 BOHHU HE TIOBHICTIO T€pPMETHU30BaHi
3BapIOBAHHSIM.

8 EnemeHnTH KpinvieHb, 3BapHi IIBH, 3'€IHAHHS
i cTUKM

8.1 boaToBi, 3aKk/enyBajbHi, IIAPHIPHi
3'€IHAHHSA

8.1.1 Kareropii 00.1T0BHX 3'€1HAHB

8.1.1.1 3'exnaHHs, 0 NPALIOIOTH HA 3CYB

(1) dus 3.4.1 (1) EN 1993-1-8.

8.1.1.2 3'ennaHHd 3 nonepeaHiM HATATOM

(1) dus 3.4.2 (1) EN 1993-1-8.

8.1.2 Po3ramyBaHHs 0OTBOPIiB 1J151 00JITIB i
3aKJIENOK

(1) AuB 3.5 (1)1 (2) EN 1993-1-8.

8.1.3 Po3paxyHkoBHii onip OKpeMHX
KPiNWIbHUX JeTaJiei

8.1.3.1 boJaru i 3akyenkun

7.12 Drainage

(1) All decks should be waterproofed and the
surfaces of carriageways and footpaths should be
sealed to prevent the ingress of water.

(2) The layout of the drainage should take into
account the slope of the bridge deck as well as the
location, diameter and slope of the pipes.

(3) Free fall drains should carry water to a point
clear of the underside of the structure to prevent
water entering into the structure.

(4) Drainage pipes should be designed so that they
can be cleaned easily . The distance between
centres of the cleaning openings should be shown
on drawings.

(5) Where drainage pipes are used inside box
girder bridges, provisions should be made to
prevent accumulation of water during leaks or
breakage of pipes.

(6) For road bridges, drains should be provided at
expansion joints on both sides where is
appropriate.

(7) For railway bridges up to 40 m long carrying
ballasted tracks, the deck may be assumed to be
selfdraining to abutment drainage systems and no
further drainage provisions need to be provided
along the length of the deck.

(8) Provision should be made for the drainage of
all closed cross sections, unless these are fully
sealed by welding.

8 Fasteners, welds, connections and joints
8.1 Connections made of bolts, rivets and pins

8.1.1 Categories of bolted connections
8.1.1.1 Shear connections

(1) See 3.4.1(1) of EN 1993-1-8.

8.1.1.2 Tension connections

(1) See 3.4.2(1) of EN 1993-1-8.

8.1.2 Positioning of holes for bolts and rivets
(1) See 3.5(1) and (2) of EN 1993-1-8.

8.1.3 Design resistance of individual fasteners
8.1.3.1 Bolts and rivets
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(1) me 3.6.1 (1), (2), (3), (4), (5), (6), (7). (8),

(1) See 3.6.1(1), (2), (3), (), (5), (6), (7), (8),

(9), (10), (11), (12), (13), (14), (15)1(16) EN
1993-1-8.

8.1.3.2 In'exniiiHi 00TH

8.1.3.2.1 3araJnHi moJ10KeHHS

(1) dus 3.6.1 (1) 1(2) EN 1993-1-8.

IpumiTka: Y HalioHaIbHOMY JOAATKY MOXYTh OyTH

HaBeJICHI IHCTPYKIii 10 BUKOPUCTAHHIO 1H'€KIIHNX OOMTIB.

8.1.3.2.2 Po3paxyHkoBHuii omip

(1) dus 3.6.2 (1), (2), (3), (4), (5)1(6) EN 1993-
1-8.

8.1.4 I'pynu KpinuibHUX JeTanei

(1) Ims 3.7 (1) EN 1993-1-8.

8.1.5 JloBromipHi 3'enHaHHsA

(1) mB 3.8 (1)1 (2) EN 1993-1-8.

8.1.6 Omip 3pynIeHHI0 3 BUKOPUCTAHHSAM
oouriB 8.8110.9

8.1.6.1 Omip 3pymeHHo

(1) Ime 3.9.1 (1)1 (2) EN 1993-1-8.

8.1.6.2 IloeanaHHsA pPO3TATY Ta 3CYyBY

(1) ImB 3.9.2 (1)1 (2) EN 1993-1-8.

8.1.6.3 KomoinoBani 3'e1HaHHs

(1) ImB 3.9.3 (1)1 (2) EN 1993-1-8.
[pumirka: V HallioHATEHOMY JOIATKY MOXYTh OyTH
HaBeJIeH] IHCTPYKIIIT IO BUKOPUCTAHHIO KOMOIHOBaHIX
3'€JHaHb.

8.1.7 O0Jik 0TBOPIB A1 KPINWJIBHUX JeTaJIel
8.1.7.1 3araibHi noso:keHHs1

(1) Aus 3.10.1 (1) EN 1993-1-8.

8.1.7.2 Po3paxyHok JeraJieil Ha Biipus

(1) Aus 3.10.2 (1), (2) 1 (3) EN 1993-1-8.

8.1.7.3 EnemeHTH 3 KYyTHHMKIB, 1110 NPALIOIOTH
HA PO3THT i3 3THHOM

(1) Aus 3.10.3 (1) 1 (2) EN 1993-1-8.

8.1.7.4 3'ennyBaJibHi ynopu

(1) dus 3.10.4 (1), (2), (3), (4), (5) 1 (6) EN 1993-
1-8.

8.1.8 BaxinbHi cuian

(1) Aus 3.11 (1) EN 1993-1-8.

8.1.9 Po3noain cua Mizk KpinuiabHUMH
AeTAJSIMH B TPAHUYHOMY CTaHi 10 BTPaTi
HeCY4oi 31aTHOCTI.

(1) SAxmio 10 3'€eHaHHS JOIA€THCS MOMEHT CHIIH,
PO3MOALUT BHYTPIIIHIX CHJI Ma€ OyTH JIHIHHO
MPOMNOPIIIHO /10 BiJICTaHI BiJl IEHTPY 00epTaHHS.

(2) Aus 3.12 (3) EN 1993-1-8.

8.1.10 urudToBMX 3'€AHAHHS

8.1.10.1 3aranbHi M0JIOKEHHSA

(1) dus 3.13.1 (1), (2), (3) 1 (4) EN 1993-1-8.
8.1.10.2 IlpoexkTyBaHHs IITH(PTIB

(1) Aus 3.13.2 (1), (2) 1 (3) EN 1993-1-8.

(9), (10), (11), (12), (13), (14), (15) and (16) of EN
1993-1-8.

8.1.3.2 Injection bolts

8.1.3.2.1 General

(1) See 3.6.2.1(1) and (2) of EN 1993-1-8.
NOTE: The National Annex may give guidance on the use
of injection bolts.

8.1.3.2.2 Design resistance

(1) See 3.6.2.2(1), (2), (3), (4), (5) and (6) of EN
1993-1-8.

8.1.4 Groups of fasteners

(1) See 3.7(1) of EN 1993-1-8.

8.1.5 Long joints

(1) See 3.8(1) and (2) of EN 1993-1-8.

8.1.6 Slip resistant connections using 8.8 and
10.9 bolts

8.1.6.1 Slip resistance

(1) See 3.9.1(1) and (2) of EN 1993-1-8.

8.1.6.2 Combined tension and shear

(1) See 3.9.2(1) and (2) of EN 1993-1-8.

8.1.6.3 Hybrid connections

(1) See 3.9.3(1) of EN 1993-1-8.

NOTE: The National Annex may give guidance on the use
of hybrid connections.

8.1.7 Deductions for fastener holes

8.1.7.1 General

(1) See 3.10.1(1) of EN 1993-1-8.

8.1.7.2 Design for block tearing

(1) See 3.10.2(1), (2) and (3) of EN 1993-1-8.
8.1.7.3 Angles connected by one leg and other
unsymmetrically connected members in tension
(1) See 3.10.3(1) and (2) of EN 1993-1-8.

8.1.7.4 Lug angles

(1) See 3.10.4(1), (2), (3), (4), (5) and (6) of EN
1993

8.1.8 Prying forces

(1) See 3.11(1) of EN 1993-1-8.

8.1.9 Distribution of forces between fasteners at
the ultimate limit state

(1) If a moment is applied to a joint, the
distribution of internal forces should be linearly
proportional to the distance from the centre of
rotation.

(2) See 3.12(3) of EN 1993-1-8.

8.1.10 Connections made with pins

8.1.10.1 General

(1) See 3.13.1(1), (2), (3) and (4) of EN 1993-1-8.
8.1.10.2 Design of pins

(1) See 3.13.2(1), (2) and (3) of EN 1993-1-8.
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8.2 3BapHi 3'exHaHHs

8.2.1 I'eomeTpis i po3mipu

8.2.1.1 Tun 3BapHoOro msBa

(1) Au 4.3.1 (1) 1(2) EN 1993-1-8.

8.2.1.2 KyroBuii 3BapHuii 110B

8.2.1.2.1 3arajibHi 10JI0KEHHS

(1) dus 4.3.2.1 (1), (2), (3), (4), (5) 1 (6) EN 1993-
1-8.

8.2.1.2.2 IlepepuBuacTi KyTOBi 3BapHi IIBH
(1) IlepepuBuacTrii KyTOBHIA 3BapHUH IIOB HE
3aCTOCOBYETHCS TaM, JI€ MOKJIUBE YTBOPEHHS
1poKi.

Mpumirka: Skmo 3'enHaHAS 3aXUIICHE BiJ BIUTHBY
JIOBKLIIIS, HATIPUKIIA]], BHYTPIIIHS YacTHHA TPOdiiB

KOpOOYacToro nepepisy, A0MyCKaeThCsl BAKOHAHHS
MepeprBYACTOTO KYTOBOT'O 3BapHOTO IIIBA.

8.2.1.3 /IBOCTOpPOHHI KyTOBHUH 1IOB

(1) Mue 4.3.3 (1), (2), (3) i (4) EN 1993-1-8.
8.2.1.4 CruxkosBuii mos

(1) e 4.3.4 (1), (2) i (3) EN 1993-1-8.
IMpumirka: Y HanioHaJIbHOMY J0ATKY MOXYTh OyTH
HaBEJICHI IHCTPYKIIIT 3 BUKOPUCTAHHS CTUKOBHX IIIBIB 3

HCIIOBHUM IIPOBAPOM.
8.2.1.5 ToukoBuii 3BapHuii 1I0B
(1) Aus 4.3.5 (1) EN 1993-1-8.

IMpumirka: V HamioHaTbHOMY JOAATKY MOXXYTH OYTH
HaBeJIeH] IHCTPYKIii 3 BAKOPUCTAHHS TOYKOBHMX 3BAPHUX
IIBIB.

(2) AuB 4.3.5 (2), (3), (4) 1 (5) EN 1993-1-8.
8.2.1.6 3Bapenuii 0B 3 00p00JIeHHSIM KpaiioKk

(KOHYCHA KaHABKA)
(1) Ius 4.3.6 (1) EN 1993-1-8.

IMpumirka: Y HaioHaJIBHOMY J0/IaTKY MOXYTh OyTH
HaBeJIeHl IHCTPYKIIT 3 BAKOPHCTAHHS 3BApHUX IIBIB 3
00pOoOICHHAM KPOMOK.

8.2.2 3papHi IBK 3 HAIOBHIOBAYeM

(1) AuB 4.4 (1), (2) 1 (3) EN 1993-1-8.

8.2.3 Po3paxyHKoBHii OIIIp KyTOBOI'0 3BAPHOI0
1IBa

(1) AuB po3paxyHKOBHI OIip KyTOBOT'O 3BaPHOTO
mBa B 4.5 EN 1993-1-8.

8.2.4 Po3paxyHnkoBuii onip 0e3nepepBHOIo
KYTOBOI'0 3BAPHOI0 IBa

(1) Au 4.6 (1) EN 1993-1-8.

8.2.5 Po3paxyHKOBHIi OIlip CTHKOBOI'O 3BAPHOI0
1IBa

8.2.5.1 CtuxkoBuii 10B 3 NOBHUM
NPOILIABJICHHAM

(1) Aus 4.7.1 (1) EN 1993-1-8.

8.2.5.2 CtukoBHii IOB 3 HENMOBHUM
NPOIJIABJIEHHAM

(1) AuB 4.7.2 (1), (2) 1 (3) EN 1993-1-8.

8.2.5.3 T-nmonioHe 3BapHe 3'€AHAHHS

(1) Au 4.7.3 (1) 1 (2) EN 1993-1-8.

8.2 Welded connections

8.2.1 Geometry and dimensions

8.2.1.1 Type of weld

(1) See 4.3.1(1) and (2) of EN 1993-1-8.

8.2.1.2 Fillet welds

8.2.1.2.1 General

(1) See 4.3.2.1(1), (2), (3), (4), (5) and (6) of EN
1993-1-8.

8.2.1.2.2 Intermittent fillet welds

(1) Intermittent fillet weld should not be used at
locations, where they could result in the possible

formation of rust pockets.

NOTE: Where the connection is protected from weather,
e.g. in the interior of box sections, intermittent fillet welds
are permitted.

8.2.1.3 Fillet welds all round

(1) See 4.3.3(1), (2), (3) and (4) of EN 1993-1-8.
8.2.1.4 Butt welds

(1) See 4.3.4(1), (2) and (3) of EN 1993-1-8.
NOTE: The National Annex may give guidance on the use
of partial penetration butt welds.

8.2.1.5 Plug welds

(1) See 4.3.5(1) of EN 1993-1-8.
NOTE: The National Annex may give further guidance on
the use of plug welds.

(2) See 4.3.5(2), (3), (4) and (5) of EN 1993-1-8.
8.2.1.6 Flare groove welds
(1) See 4.3.6(1) of EN 1993-1-8.

NOTE: The National Annex may give further guidance on
the use of flare groove welds.

8.2.2 Welds with packings
(1) See 4.4(1), (2) and (3) of EN 1993-1-8.
8.2.3 Design resistance of a fillet weld

(1) For the design resistance of a fillet weld see
4.5 of EN 1993-1-8.

8.2.4 Design resistance of fillet welds all round
(1) See 4.6(1) of EN 1993-1-8.
8.2.5 Design resistance of butt welds

8.2.5.1 Full penetration butt welds

(1) See 4.7.1(1) of EN 1993-1-8.
8.2.5.2 Partial penetration butt welds

(1) See 4.7.2(1), (2) and (3) of EN 1993-1-8.
8.2.5.3 T-butt joints
(1) See 4.7.3(1) and (2) of EN 1993-1-8.
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8.2.6 Po3paxyHkoBuii onip TO4YKOBOI0
3BAPHOIO 1IBA

(1) AuB 4.8 (1)1 (2) EN 1993-1-8.

8.2.7 Po3noais 3ycmib

(1) AuB 4.9 (1), (2), (3), (4), (5) 1 (6) EN 1993-1-
8.

8.2.8 3'ennanns 3 HepacKpenJeHHUMI
MOJIMISIMH

(1) dus 4.10 (1), (2), (3), (4), (5)1(6) EN 1993-1-
8.

8.2.9 JloBromipnuii 3'e1HaHHSs

(1) duB 4.11 (1), (2), (3) 1 (4) EN 1993-1-8.
8.2.10 KyroBuii 3BapHuii o a60
OJTHOCTOPOHHIM CTUKOBHUI1 IOB 3 HEMIOBHUM
NPOIUIABJIEHHSAM 3 M03ALEHTPOBOMY
HABAHTAKEHHAM

(1) us 4.12 (1) 1 (2) EN 1993-1-8.

Ipumirka: Y HalioHaIbHOMY JOAATKY MOXYTh OyTH
HaBEJICHI I0JJATKOBI IHCTPYKIIT 3 BUKOPUCTAHHS KYTOBHX
3BapHUX IIBIB 200 OJJHOCTOPOHHIX CTUKOBHX IIBIB 3

HCTIOBHUM IPOIJIaBJICHHAM 3 MIO3aIEHTPOBOMY
HaBaHTaXCHHAM.

8.2.11 KyrTouku, 3'€eAHaHi 0Hi€I0 MO/IHIIEI0
(1) dus 4.13 (1), (2) 1 (3) EN 1993-1-8.

8.2.12 3BaproBaHHS B 30Hi X0J10JHOTO
IITAMITYBAaHHS

(1) Ius 4.14 (1) EN 1993-1-8.

8.2.13 Anauri3 3'eqHanb OyAiBeIbHUX
KOHCTPYKIUii 3 1BOTABPOBUX NpodiiiB

(1) [uB anani3 crosyk OyaiBelIbHUX KOHCTPYKIIIH
3 IBOTaBPOBUX NMPOQ1IIB B TPAHUYHOMY CTaH1 10
BTpaTi HeCyuoi 31aTHOCTI B po3ainax 516 EN
1993-1-8.

Ipumirka: Y HalioHaIBHOMY J0AaTKy MOXYTh OyTH
HaBEeJICHI I0JJATKOBI IHCTPYKIT 3 BUKOPHCTAHHS 3'€JHAHD
OynmiBeTbHUX KOHCTPYKIIIH 3 JBOTaBPOBUX MPOPLIiB.
8.2.14 3'exnanns mycrortiaux npodinis

(1) AuB anani3 crosyk Mopo>KHCTUX MpoQisiiB B
TPaHUYHOMY CTaHi MO BTPaTi HECHOI 3/1aTHOCTI B
po3aini 7 EN 1993-1-8.

IIpumiTka: Y HalioHaIbHOMY JOAATKY MOXYTh OyTH
HaBCJICH1 10JAAaTKOB1 1HCTPYKIIll 3 BUKOPUCTAHHA 3'€,HHaHB
MOPOXKHUCTHX MPOQLIIB.

9 Ouninka BTOMH

9.1 3araJibHi MOJIO’KEHH

9.1.1 Bumoru 10 OiHKH BTOMM

(1) Otinka BTOMH MTPOBOAMTHCS TSI BCIX
KPUTHYHHUX 30H Y BiAnoBigHOCTI 3 EN 1993-1-9.
(2) Otrinka BTOMH HE 3aCTOCOBYETHCS IIOJI0:

- [TimroxigHUX MOCTIB, MOCTIB-TPyOOIIPOBO/IIB
a00 1HIIMX MOCTIB 3 IEPEBAYKHO CTATUYHUM
HaBaHTA)KECHHAM, SKIIO TIJIBKHA TaKki MOCTH a0o0 iX
€JIEMEHTH HE MiIJAI0THCS KOJIMBAHHSM ITi]]
BIUIMBOM BITPOBHX HABAaHTAKECHb a00 MIIIOXOIIB;

8.2.6 Design resistance of plug welds
(1) See 4.8(1) and (2) of EN 1993-1-8.

8.2.7 Distribution of forces

(1) See 4.9(1), (2), (3), (4), (5) and (6) of EN 1993-
1-8.

8.2.8 Connections to unstiffened flanges

(1) See 4.10(1), (2), (3), (4), (5) and (6) of EN
1993-1-8.

8.2.9 Long joints

(1) See 4.11(1), (2), (3) and (4) of EN 1993-1-8.
8.2.10 Eccentrically loaded single fillet or single-
sided partial penetration butt welds

(1) See 4.12(1) and (2) of EN 1993-1-8.

NOTE: The National Annex may give further guidance on
the use of eccentrically loaded single fillet or single sided
partial penetration butt welds.

8.2.11 Angles connected by one leg
(1) See 4.13(1), (2) and (3) of EN 1993-1-8.
8.2.12 Welding in cold-formed zones

(1) See 4.14(1) of EN 1993-1-8.

8.2.13 Analysis of structural joints connecting
H - and [ -sections

(1) For the analysis of structural joints connecting
H - and I -sections at the ultimate limit state see
sections 5 and 6 of EN 1993-1-8.

NOTE: The National Annex may give further guidance on
the use of structural joints connecting H - and I -sections.

8.2.14 Hollow section joints
(1) For the analysis of structural joints connecting
hollow sections at the ultimate limit state see

section 7 of EN 1993-1-8.

NOTE: The National Annex may give further guidance on
the use of structural joints connecting hollow sections.

9 Fatigue assessment

9.1 General

9.1.1 Requirements for fatigue assessment

(1) Fatigue assessments should be carried out for
all critical areas in accordance with EN 1993-1-9.
(2) Fatigue assessment is not applicable to:

— pedestrian bridges, bridges carrying canals or
other bridges that are predominantly statically
loaded, unless such bridges or parts of them are
likely to be excited by wind loads or pedestrians;
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- UacTuH 3a1i3HIYHAX Y1 aBTOJIOPOXKHIX MOCTIB,
HE CXWJIBHUX JI0 BIUTMBY HaBaHTAKCHHSI BiJI
TPAHCIIOPTHHUX 3aCc00iB a00 BITPOBOTO
HABAaHTA)KCHHS, 110 BUKIIUKAIOTHh KOJTMBAHHS.
9.1.2 Po3paxyHoK aBTO0POKHIX MOCTIiB Ha
BTOMY

(1) HeoOxigHO MPOBOAUTH OLIIHKY BTOMH JIJIS
BCiX €JIEMEHTIB MOCTAa, SIKII0 KOHCTPYIOBAaHHS HE
BIJIMIOBiIa€ CTAaHJIAPTHUM BUMOT'aM 10
KOHCTPYKLIH 3 TPUBAIUM TEPMIHOM EKCILUTyaTaIlii,
BCTAaHOBJICHUM IILJIIXOM BUIIPOOYBaHb.
Ipumirka: YV HamioHaTbHOMY JOAATKY MOXYTh OyTH
HaBCJICHI 1aH1 3a YMOBaMH, IIPU SIKUX OIlIHKa BTOMHU HE
MNPpOBOAUTHCA.

(2) Ominka BTOMH MPOBOAUTHCS B MOPSKY, 1110
HABOJAUTHCA Y IboMy po3aiii Ta EN 1993-1-9.
9.1.3 Po3paxyHoK 3aJ1i3HMYHUX MOCTIB HA
BTOMY

(1) HeoOxigHO MPOBOIUTH OIIHKY BTOMU JJISI
BCIX KOHCTPYKIIIIHUX €JIeMEHTIB, BKIIOYAI0UH

€JIEMEHTH, HaBeeHi B (2).

Ipumirka: YV HauioHANIEHOMY JI0JIaTKy MOXKYTb OYTH
3a3Ha4yeHi eJIeMEHTH, JUTA SIKHX OL[iHKA BTOMH He
HPOBOJMTHCSL.

(2) HeoOxigHO nIepeBipsATH HACTYITHI €IIEMEHTH
MOCTOBHX CIIOPY/I:

1. MOCTOB1 HACTHJIM 3 TIO3JIOBXKHIMU peOpamMu
KOPCTKOCTI 1 MOTIEPEYHUMHU OaTKaMu:

- INTATH (MOCTOBOT0) HACTHUITY;

- pebpa KOpCTKOCTI;

- IonepeyHi Oanku;

- pebpa KOPCTKOCTI 3'€THAHD MOMEPEYHNX OATOK;
2. MOCTOBI HACTWJIY TIIbKY 3 TIOTIEPEUHUMU
pedpaMu >KOPCTKOCTI:

- IUNTUTH (MOCTOBOT'0) HACTHUITY;

- pebpa KOPCTKOCTI.

(3) JuB nepeBipky BTOMH KpUTUYHHUX oOacTen
Ha pUCYHKY 9.1, pucyHky 9.2 i B Tabaui 9.8.

— parts of railway or road bridges that are neither
stressed by traffic loads nor likely to be excited by
wind loads.

9.1.2 Design of road bridges for fatigue

(1) Fatigue assessments should be carried out for
all bridge components unless the structural
detailing complies with standard requirements for
durable structures established through testing.

NOTE: The National Annex may give guidance on the
conditions where no fatigue assessment is necessary.

(2) Fatigue assessment should be carried out using
the procedure given in this section and EN 1993-1-
9

9.1.3 Design of railway bridges for fatigue

(1) Fatigue assessments should be carried out for
all structural elements including the components
listed in (2).

NOTE: Elements for which no assessment is needed may be
given in the National Annex.

(2) For the bridge deck the following components
should be checked:

1. for bridge decks with longitudinal stiffeners and
crossbeams

— deckplate

— stiffeners

— crossbeams

— stiffener to crossbeam connections

2. for bridge decks with transverse stiffeners only
— deckplate

— stiffeners

(3) For critical areas for fatigue checks see Figure
9.1 and Figure 9.2 and Table 9.8.

1 — obnacth 1; 2 — obmacTh 2; 3 — o06macTh 3
4 — obnactb 4 (cTuK); 5 — 006xacTb 5
Pucynok 9.1 — KputnuHi 00;1acTi BTOMJICHOCTI, TUB. TaK0xk Ta0aumo 9.8
1 region 1; 2 region 2; 3 region 3; 4 region 4 (splice); 5 region 5
Figure 9.1: Critical regions for fatigue, see also Table 9.8
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| — CTUKOBHIA 3BapHMUIA IIOB; 2 — MPUXBATOYHHUN 3BAPHUN IIIOB IT0 TOBHIH JOBXKHHI ITiAKIAIKH
PucyHok 9.2 — Pe6pa KopCTKOCTi 3i CTUKOBMMMW HaKnagKaMmu ta MeTarieBUMM nigknagKkamm
1 butt weld; 2 tack weld continuous along the full; length of backing strip
Figure 9.2: Stiffeners with splice plates and metallic backing strips

9.2 HaBaHTaKeHHs /1JIsl pO3PAXyHKY Ha BTOMY
HArpyKeHHe

9.2.1 3aranbHi M0JI0KeHHSA

(1) HaBanTaxkeHHs U pO3paxyHKY Ha BTOMY,
BUKITMKAHE PYXOM TPAHCIIOPTHHX 3ac00iB, TUB
EN 1991-2.

(2) UukmivHi HaBaHTaXXECHHS HAa THYYKi €JIeMEHTH
BiJl BITPOBOTO HaBaHTakeHHs nuB. EN 1991-1-4.
9.2.2 CnpomeHa Mojiejib MUKJIIYHUX
HABaHTAaKeHb HA aBTOJAOPOKHI MOCTH

(1) Jlyist OIliHKM BTOMH aBTOJIOPOKHIX MOCTIB
3aCTOCOBYETHCSI MOJICITb ITUKIIIYHIX HABAaHTAKEHb
3 (MoJienb - OJIMH TPaHCIOPTHUH 3aci0) y
MO€ETHAHHI 3 JAHUMH IIOJI0 PYXY TPAHCIIOPTY,
3aJJaHUMU 7151 KOHKPETHOTO PO3TallyBaHHS

MocTa y BianoigHocti 3 EN 1991-2.
Mpumirka: us takox 9.4.1 (6).

9.2.3 CnipomieHa MoieJ1b HMKJIIYHUX
HABAHTa’KeHb HA 3AJII3HHYHI MOCTH

(1) st o1iHKYM BTOMU 3aTi3HUYHUX MOCTIB
3aCTOCOBYIOTHCS HOPMATHUBHI 3HAYSHHS MOJIE1
IHUKJIIYHUX HaBaHTaXXEHb 71, BKIIFOYAIOUH

nuHaMivHUN KoedirieHT, HaBeaenuii B EN 1991-2.

9.3 Okpemi koeinieHTH NepeBipKH BTOMHU
(1) P KoedirieHT HagiitHOCTI IIUKIIYHOTO
HABAHTAKECHHS IPUAMAETHCS f -

Ipumirka: V HarlioHaTEHOMY JOJATKy MOXE OyTH
IPUBEICHE 3HAYCHHS )y . PEKOMEHAYETBCS ) fpp = 1,0.

(2) P KoedirieHnT HagiitHOCTI BTOMHO1 MIITHOCTI
HOPUAMAETBCS 7y, -

Ipumirka: V HarioHaTEHOMY JOJATKY MOXYTh OyTH
HaBeﬂeHi 3HAYCHHA ]/Mf . PeKOMCH,HyIOTI)CSI 3HA4YCHHAI,

HasegeHi B Tabaumi 3.1 EN 1993-1-9.

9.4 AMILTITY/1a HANIPY2KEHb IIPH BTOMi

9.4.1 3arajibHi MOJI0KEHHS

(1) Iy cripo1eHoro BTOMHOT'O HaBaHTa)KCHHS,
3a3Ha4eHoro B 9.2.2 a60 9.2.3, moxe
BUKOPHUCTOBYBATHUCS TaKUIl MOPSIOK BUSHAUCHHS
PO3PaxyHKOBOI aMILTITYAH HAMIPYKEHb.

9.2 Fatigue loading

9.2.1 General

(1) The fatigue loading from traffic should be
obtained from EN 1991-2.

(2) The fatigue loads on slender elements due to
wind excitations should be obtained from EN
1991-1-4.

9.2.2 Simplified fatigue load model for road
bridges

(1) For the fatigue assessment of road bridges the
fatigue load model 3 (single vehicle model) in
conjunction with the traffic data specified for the
bridge location in accordance with EN 1991-2
should be applied.

NOTE: See also 9.4.1(6).

9.2.3 Simplified fatigue load model for railway
bridges

(1) For the fatigue assessment of railway bridges
the characteristic values for load model 71 should
be used, including the dynamic factor @, given in

EN 1991-2.

9.3 Partial factors for fatigue verifications
(1)P The partial factor for fatigue loads shall be
taken as yz, .

NOTE: The National Annex may give the value for

7Fs -The use of 7, =10 is recommended.

(2)P The partial factor for fatigue resistance shall
be taken as 7, .

NOTE: The National Annex may give values for s, . The

values given in Table 3.1 of EN 1993-1-9 are recommended.

9.4 Fatigue stress range

9.4.1 General

(1) For the simplified fatigue loading specified in
9.2.2 or 9.2.3, the following procedure may be
used to determine the design stress range.
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(2) MakcumanbHe HANPYXKEHHSA Op oy 1
MiHIMaJIbHE HANPYKEHHA Op i HEOOXiTHO

BU3HAYATH IUISIXOM OILIIHKH C(ep BIUIUBY.
(3) KoHTpoJibHa aMILTITY1a HANPYKEHb Ao, JUIs

BU3HAYCHHS! HErAaTUBHOTO BIUIMBY HANPYKEHb
BU3HAYAETHCS 32 POPMYIIOI0:

Ao-p = ‘O-P,rmx ~OP min (91)
(4) HeratuBHUI BIUTUB CIIEKTPa aMILTITYIH
HaANPYXCHb MOKe OyTH TIPEJICTABICHO
€KBIBAJICHTHOIO aMILIITYI0I0 HaNpy>KeHb 3
LIUKJIOM 2 X 10°:
Acp, = AD,A0, (9.2)

e A - KoedillieHT eKBIBAJICHTHOCTI HETaTUBHOTO
BIUIMBY, SIKM BU3HAYAETHCA B 9.5.
®, - TMHAMIYHHUHI KOe(Dilli€EHT €KBIBaJIEHTHOTO

HETaTUBHOTO BILIUBY.
(5) 3nauenns @, A 3a]7i3HUYHUX MOCTIB

Mo>xHa Bu3HaunTy 3rigHo EN 1991-2. 3nauenns
®, 1 aBTOJIOPOKHIX MOCTIB MOXKe OyTH

MPUAHATO TKUM, 1110 J0piBHIOE 1,0, OCKIIBKH
BOHO BKJIIOUEHE B MOJIC/Ib [IUKIIYHOTO
HaBaHTAaXCHHA.

(6) Ak anbTepHATHBY 0 HABEJEHOI'O BUIIE
MOpAAKY CIICKTPa BTOMHOI'O HAIIPY’KCHH, MOKHA
BH3HAYaTH Ha OCHOBI1 OLIIHKHU 1CTOPIi
HaBaHTaXXCHHS, sk 3a3HadueHo B EN 1991-2, nus.
EN 1993-1-9.

IMpumirka: Y HaioHaJIbHOMY J0AaTKY MOXYTh OyTH
HaBeJleH1 1HCTPYKIIiT o 3acTocyBaHHIO EN 1991-2.

9.4.2 AHaJj1i3 BTOMH

9.4.2.1 Ilo3n0B:kHi pedpa KOPCTKOCTI

(1) HeobOxigHo mpoBecTH aHai3 MO3/I0BKHIX
pebep KOPCTKOCT1 3 BUKOPUCTAHHIM MOJIENI ISt
HECHUX KOHCTPYKIIiH a00, 3 METOI0 CIIPOILEHHS,
SIK HEPO3PI3HUX OAJIOK HA MIPYKHUX OMOpax.
Ipumirka: AHani3 Mo3G0BXHIX pedep KOPCTKOCTI
3aIi3HUYHUX MOCTIB MOX€e OYTH ITPOBEACHUH K aHaIi3
HEPO3pi3HUX OAJOK Ha MPYKHUX OTOpax.

9.4.2.2 Ilonepeuni 6anku

(1) B ananizi monepeyHux 6aok HEOOXiTHO
BpPaxOBYBaTH BIUIUB KOHCTPYKTUBHUX BUPI3iB.
IMpumirka: Skmo monepeyHi 6amky 3a0e3nedeHi qeTaIIMA
3 BUpi3aMH, SK OKa3aHO Ha PUCYHKY 9.3, iX BIJIMB MOXKHA
BHU3HAYMTH 32 MOJIEIUTIO BipeHnnens (B Akii pedpamu 1minT
HACTWITY 1 YaCTWHU HIKHBOI OAJIKM CITy’>KaTh IOJIUIT, a
TSTHKaMHW MK IITAMIIOBAHUMH JETANISIMU - CTIHKH).

(2) The maximum stress op ,, and the minimum
stress op i, should be determined by evaluating

influence areas.
(3) The reference stress range Ao, for determining

the damage effects of the stress range spectrum
should be obtained from:

(9.1)

Ao-p = 0P max ~ OP,min
(4) The damage effects of the stress range
spectrum may be represented by the damage
equivalent stress range related to 2 x10° cycles:
Aoy, = AD,A0, 9.2)

where A is the damage equivalence factor as
defined in 9.5;
®, is the damage equivalent impact factor.

(5) For railway bridges the value of ®, should be
obtained from EN 1991-2. For road bridges @,
may be

taken as equal to 1,0, as it is included in the fatigue
load model.

(6) As an alternative to the procedure given above,
fatigue stress spectra may be obtained from the
evaluation of stress history from the fatigue load
vehicles as specified in EN 1991-2, see EN 1993-
1-9.

NOTE: The National Annex may give guidance on the use
of EN 1991-2.

9.4.2 Analysis for fatigue

9.4.2.1 Longitudinal stiffeners

(1) Longitudinal stiffeners should be analysed
using a model for the integral structure or for
simplicity, as

continuous beams on elastic supports.

NOTE: For railway bridges longitudinal stiffeners may be
analysed as continuous beams on elastic supports.

9.4.2.2 Crossbeams
(1) The influence of the cut outs should be taken

into account in the analysis for crossbeams.
NOTE: Where crossbeams are provided with cut outs as
given in Figure 9.3, the action effects may be determined
with a Vierendeel-model (where the deckplate and a part of
the crossbeam below the cut outs are the flanges and the
areas between the cut outs are the posts).
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BB cunn F; Ha CTiHKY Ganky MK yCTAaHOBOYHHMM BHPi3aMHL.

PucyHok 9.3 — Mogenb BupeHpens ans nonepeyHux 6anok
F; action on web between cut outs
Figure 9.3: Vierendeel-model for a crossbeam

(2) B anamnizi Mmojeni A1 MonepevyHnx 0anok
HEOOXiTHO BPaxOBYBaTH TaKe:

1. 3'eqHaHHS MONEpeyHUX OaJIOK 3 MOMEPEUYHUMHU
pedpamu )KOPCTKOCTI CTIHOK TOJIOBHUX OaJIOK
MaroTh (hOpMyBaTH HEPO3PI3HY MOMEPEUHY pamy;
2. BHECOK Aeopmallii KOMIIOHEHTIB Oalok
Bipenzens BiJl 3ruHaIbBHOTO MOMEHTY, il
OCBOBHX CHJI 1 3CYBHOTO 3YCHJUIS B 3arajibHy
nedopmariiio;

3. BIUTUB 3CyBY MIX TUIUTOIO HACTUIY 1 CTIHKOIO
MOTIEPEYHOI OAKK HA TOJIOBHI HANIPY>KEHHS 1
HaNpy>KEHHsI 3CYBY B KDHTUYHOMY TIepepisi Ha
pUCYHKY 9.4;

4. BIUTMB JIOKAJILHOTO 3aIPOBAKCHHS
HaBaHTaXeHb pedep )KOPCTKOCTI Ha CTIHKY.

5. Hanpy>KeHHs B1J] TOPU30HTAIBHOTO 1
BEPTUKAJIBHOI'O 3CYBY B KpUTHUHOMY Iepepi3i Ha

pUCyHKY 9.4.

(2) In the analysis of the model for a crossbeam the
following should be taken into account:

1. the connections of the crossbeam to the
transverse stiffeners of the webs of main girders
should form a continuous transverse frame;

2. the contributions of the deformations of
components of the Vierendeel-beams due to
bending moments, axial forces and shear forces to
the overall deformation;

3. the effects of shear between the deckplate and
the web of the crossbeam on the direct stresses and
shear stresses at the critical section in Figure 9.4;

4. the effects of local introduction of loads from
the stiffeners into the web;

5. the shear stresses from the horizontal and
vertical shear in the critical section in Figure 9.4.

AL O EEEEf T EELf I IEy
wrrs Po A s

LRI UL UL UL SRR
Aauiivreiinnnaiig aas
i

PHcy_}iOK 94 — Pb3n0)1in_i{an_f)y>1<éHb B apqudMy_l OTBOPI
Figure 9.4: Stress distribution at cope hole

(3) [IpocTi Hanpy>KeHHS B KPUTUYHOMY TIepepisi
Ha pUCYHKY 9.4 MOXHA BU3HAUYUTH TaKHUM YHHOM:
9.3)
9.4)

01 =0y, T 0y
Oy =0y + 0y,

(3) The direct stresses in the critical section in
Figure 9.4 may be determined as follows:
01 =01 + Oc

(9.3)
(9.4)

O) =0, + 0y
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ne — oy, =+0,, = —L4 - HanpyKEHHSI BiJ

3TMHAJIBHOTO MOMEHTY; (9.5)

L. F. .

Oy, =——— 1 05, = ——'— - CTUCKaJIbHI
2’Alc 2A2(3

HAINpYKSHHS, 110 BAHUKAIOTh Yepe3 MicleBi

HaBaHTa)XCHHS BiJl pedep kopcTKocTi (9.6)

I 2
W ="tbh

6 B
Alc = blct
A2c = cht

Vg4 - CM1a TOPU30OHTAJIBHOI'O 3CYBY;
Mg, =Vgsh - 3rMHANBHUN MOMEHT KPUTUYHOIO

nepepisy;

F,,F,,, - HaBaHTa)XEHH:I BiJ peOep KOPCTKOCTI;

{ - TOBUIMHA JINCTA CTIHKU OAJIKH.

(4) Axio oTBOpU HE MependaYeHo, HANPYKEHHS
B KPUTUYHOMY Iepepi3i MOKHA BU3HAUUTH,
BUKOPHCTOBYIOUH TIOJKH pedpa dKOPCTKOCTI
Oanku epEKTUBHOI IMMPUHU by = 5t,, o, € 1, o -

TOBIIMHA JIUCTa pedpa )KOPCTKOCTI.

9.5 IopsAoK OliIHKH BTOMU

9.5.1 Oninka BTOMH

(1) Ouinky BroMH HEOOX1THO BUKOHYBAaTH TaKUM
YHHOM:

Ad 9.7)

VrrAOEy <
rmf

Vet < Sl 9.8)
Ymr

9.5.2 KoedinieHT eKBiBaJeHTHOCTI
HEraTMBHOI'O BILUIMBY /ISl aBTOJOPOKHiX
MOCTIB
(1) KoedirieHT ekBIBaI€HTHOCTI HETAaTUBHOTO
BIUTUBY A JUIsl aBTOAOPOXKHIX MOCTIB 3
pobOTOM 10 80 M MOKHA BU3HAYUTH
HACTYITHUM YHHOM:

A= x Ay x 3 x Ay ane A< A,

e A, - KoedilleHT HETaTUBHOTO BILTUBY

(9.9)

TPAHCTIOPTY, SIKAW 3aJICKUTh B1JI TOBXKUHH JIIHIT
BILIMBY;

Ay - KOEQIIIEHT IHTEHCUBHOCTI pyXy
TPaHCHOPTY;

Ay - KOeQIIEHT PO3paxyHKOBOTO TEPMIHY
CIIyk0u MocCTa;

A4 - KOEQIIIEHT pyXy TPAHCHOPTY MO 1HIIUX
CMyTax;

Apax - MAKCUMAaJIbHE 3HAYEHHA A 3 ypaxXyBaHHAM
MEX1 BTOMH, AuB. (8).

where —oy, =40y, =

M
nfd are the stresses due to

bending 9.5
F, F :
0y, =——— and o,, =——'— are the compressive
lc 2¢

stresses due to local load from stiffeners  (9.6)

L 2
W=-tbh

c'"B
Alc = blct
A2c = b2(,‘t

Vg4 1s the horizontal shear force

Mg, =Vgsh 1s the bending moment in the critical
section
F;,F,,, are the loads introduced from the stiffeners

t is the plate thickness of the web

(4) Where no cope holes are provided the stresses
at the critical section may be determined using
flanges from the webs of the stiffeners with an
effective width b, = 5¢,, ,, where ¢,, , is the plate

w,st>
thickness of the stiffeners.
9.5 Fatigue assessment procedures

9.5.1 Fatigue assessment

(1) The fatigue assessment should be carried out as
follows:

Ao
;/Fanm <—< (9.7)
Ymf
and
AT
VFfATEz <—< (9.8)

Ymy
9.5.2 Damage equivalence factors A for road
bridges

(1) The damage equivalence factor A for road
bridges up to 80m span should be obtained from:

where 4, is the factor for the damage effect of

traffic and depends on the length of the critical
influence line or area;
4, 1s the factor for the traffic volume;

(9.9)

45 1s the factor for the design life of the bridge;
A4 1s the factor for the traffic on other lanes;

Arax 18 the maximum A -value taking account of
the fatigue limit, see (8).

(2) IIpu Bu3HaYeHHI A; TOBKWHA JiHIT a00

(2) In determining 4, the critical length of the
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00J1acTi BILIUBY MOKe OyTH mpUiHATA

a) 1711 MOMEHTIB:

- PO3pi3HI NPOJIBOTH - JOBXKHUHA MPOIBOTY L, ;

- HEpO3Pi3HUX MPOTOHOBHUX OYyJ0B B OIIOPHOMY
nepepisi, IUB. pUCYHOK 9.7, - TOBXXHHA IPOTOHY,
IO PO3rIAda€Thes L;;

- HEPO3pI3HUX IPOTOHOBUX OY/I0B B OIIOPHOMY
nepepisi, IUB. pUCYHOK 9.7, - cepeiHe 3HaYEeHHS
JIOBXKHH JIBOX NPOJILOTIB L; 1 L;, IPHJIETINX IO

oropu;
- MO3/I0BKHI 0aJIKH, 110 MiATPUMYIOTh TOTIEPEYHIi
0aJKu, - cymMa JOBXKUH JIBOX CYMIKHHUX MPOJIBbOTIB
pedep KOPCTKOCTI MOMEePEeYHOT OaIKHu.

b) 115 monepeYHO1 CHITM HEPO3Pi3HOT MPOTOHOBOT
OynoBu:

- OnopHwii iepepi3, JUB. PUCYHOK 9.7, - TOBKHHA
IIPOTOHY, 110 PO3IJISIAETECA L, ;

- TIepepi3 B Cepe/IMHI MPOTOHY, IUB. PUCYHOK 9.7,
- 0,4 NOBXXMHU IPOTOHY, L0 PO3IIISAAETHCA L, .

C) JUTSI peaKIfii:

- KpaliHi OTIOpH - JOBXKHWHA MPOTOHY, 1110
po3risiiaerbes L;;

- IPOMIXKHI OTIOPH - CyMa JIOBKUH JBOX
CYMDKHHX MPOJILOTIB L; + L ;.

d) st apKOBUX MOCTIB:

- MiJABICKH - JIBl JOBKHHHU MiABICKH;

- apKU - TOJIOBUHA IPOJIbOTY apKHu.
Mpumirka: Y HalioHaIbHOMY JOAATKY MOXYTh OyTH
HaBeCHI BIAIOBIIHI 3HAUYECHHS /11 . PekomennyeThes

3acTOCOBYBarH KoedilieHTH A, HaBeaeHi Ha PUCYHKY 9.5.

influence line or area may be taken as follows:

a) for moments:

- for a simply supported span, the span length Z;;
- for continuous spans in midspan sections, see
Figure 9.7, the span length L, of the span under

consideration;
- for continuous spans in support sections, see
Figure 9.7, the mean of the two spans L, and

L ;adjacent to that support;

—for cross girders supporting stringers, the sum of
the two adjacent spans of the stiffeners carried by
the cross girder.

b) for shear for a simply supported span and a
continuous span:

- for the support section, see Figure 9.7, the span
under consideration L;;

- for the midspan section, see Figure 9.7, 0,4 x the
span under consideration L, .

c) for reactions:

~for end support, the span under consideration L;;

- for intermediate supports, the sum of the two
adjacent spans L; +L;.

d) for arch bridges:
- for hangers, twice the length of hangers;

- for arch, half the span of the arch.
NOTE: The National Annex may give the relevant values for

A, . The use of the factors A, in Figure 9.5 is recommended.

A

A
B

3.4 —|
32—
3,0—
2,8 —|
26— 255

2,4 —| SR
22— = —

2,0 — ~—
18—
1,6 —|
14—

1.2 =—

% ] l L l L 1

A

34— -
32— —
3, ) ==
28— —
2 — —
24— —

22— 220

1,8=—
1,6 = e
14— —

1,2 = —

10 20 30 40 50 60 70 B0
Josxwra porona L (m)
B CepeArHi MPOroHa

10 20 30 40 50 80 70 80
Josxuna nporona L (m)
Ha omopi

PucyHok 9.5 : 1, ANA MOMEHTIB aBTOLOPOXHiX MOCTIB

span length L [m]
at midspan

span length L [m]
at support

Figure 9.5: 4, for moments for road bridges
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(3) 4, pO3paxOBYETHCS TAKUM YHHOM:

1/5

— le[ NObsj
O \ Ny

ne Q,, - cepenns Bara 6pyrro, kH,

TPaHCIIOPTHUX 3aCO0iB, 10 PYXAKThCS 110

KpaifHii IpaBiii cMy3i, BA3HAYEHO TAaKUM YHHOM:

(9.10)

Zn,Q5~ 1/5
le :( : IJ
Zni
0, = 480 kH

N,=0,5 x 10°

Nops - 3arajibHa KiJbKICTb BAHTAKHHX
aBTOMOOLIIB B piK, KpaifHs IpaBa CMyTa, JIMB.
9.2.2 (2);

O, - Bara 6pyrro (kH) TpancrnopTHIX 3ac00iB, 110
PYXalOThCS PYXAIOThCS 10 KpaiHii mpaBiii cMy3i,
3a JaHMMH €KCIUTyaTylO4YHX OpraHizalliii;

n; - KUIbKICTh BAaHTQXXHHUX aBTOMOO1JIiB Baroro

OpytTo Q;, Ha KpaliHiil mpaBiii cMy3i, 32 JaHUMHU
eKCIUTYyaTyF4YHX OpTaHi3alliil.

Ipumirka: Y HanioHaJIbHOMY J0ATKY MOXYTh OyTH
HaBe/CHI IHCTPYKIIT 10 BU3HAYCHHIO A, .

(4) 3amani 3HaueHHs Q,,;, Ny, 1 4, HaBEeJeHI B

(3) 4, should be calculated as follows:
1/5
_ O (N Ost

= 9.10
O Ny ©-10)

where Q,,; 1s the average gross weight (kN) of the
lorries in the slow lane obtained from:

Zn.QSi 1/5
le :( l J
xn
0, = 480 kN
Ny=0,5x 10°

Ny, 18 the total number of lorries per year in the
slow lane, see 9.2.2(2);

O; is the gross weight in kN of the lorry i in the

slow lane as specified by the competent authority;
n; is the number of lorries of gross weight Q; in

the slow lane as specified by the competent
authority.

NOTE: The National Annex may give guidance on A, .
(4) For given values of Q,,, and N, 1, may be
obtained from Table 9.1.

Tabymmi 9.1.
Ta6nuus 9.1 : 1,

Table 9.1: 4,

Om Nops
0,25 10° [ 0,50 10° | 0,75 10° | 1,010° | 1,2510° [ 1,510° | 1,7510° |2,010°
200 0,362 |0417 |0452 (0,479 |0,500 |0,519 |0,535 0,550
300 0,544 | 0,625 0,678 0,712 0,751 0,779 | 0,803 0,825
400 0,725 0,833 0,904 0,957 1,001 1,038 1,071 1,100
500 0,907 1,042 1,130 1,197 1,251 1,298 1,338 1,374
600 1,088 1,250 1,356 1,436 1,501 1,557 1,606 1,649

(5) A; po3paxoBY€ETHCS TAKMM YHHOM:

¢ 1/5
_[ la
% (100}

Ie t;, - pO3paxyHKOBHIl TepMiH Clly:k0u MocTa B
pOKax.

9.11)

(5) 4, should be calculated as follows:

t 1/5
_[ la
% (100}

where ¢;, is the design life of the bridge in years.

(9.11)

Tabnuus 9.2 — 4,

Pospaxynkosmit Tepuint | 5, 60 70 80 90 100 120

CIIy0HU B poKax

Koeoiuient 4, 0,871 0,903 0,931 0,956 0,979 1,00 1,037
Table 9.2: 2,

Design life in years 50 60 70 80 90 100 120

Factor 4, 0,871 0,903 0,931 0,956 0,979 1,00 1,037
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Ipumirka: Po3paxyHKoBuii TEpMiH CIly:0u f;, B poKax
MOe OyTH BU3HAYEHHUH Y HAI[IOHATHLHOMY JIOAATKY.
Pexomennyetbes £7, = 100 poxkiB.

(6) A, pO3paxOBYETHCS TAKUM UYHHOM:

1 771Q5m1 1 WO 9.12)
N\ O

ne k - KUIBKICTb CMYT 3 IHTEHCUBHUM PYXOM;

N - KUIbKICTh BaHT&KHUX aBTOMOOLIIB Ha PIK Ha
cMy3i j;

0,,; - cepenns Bara OpyTTO TPAHCIIOPTHHUX
3ac00iB, 110 PyXAIOTHCS IO CMY31 j;

17; - 3HAYEHHs OPJIMHATH JIiHil BIUIMBY
BHYTPILIHIX CHJI, [0 BUKJIUKAIOTh MAKCUMAJIbHI
HaINpy>XeHHsI B CEPEIMHI CMYTH j , TOAAETHCS B

dbopmyny (9.12) 31 3HAKOM «+».
[pumirka: Y HamioHaTFHOMY HOAATKY MOXYTH OYTH
HaBeJIeHI IHCTPYKIIiT 10 BU3HAYCHHIO /14 .

(7) Koedimient A, BU3HAYAETHCS HA OCHOBI

BiJIMTOBITHOTO CIIEKTPY BTOMHOT'O HAIIPYKCHHSL.
IMpumirka: Y HalioHaIbHOMY JOAATKY MOXYTh OyTH
HaBeJeHI IHCTPYKLUil 10 BU3HAYCHHIO A, .
PexkomeHyeThCS BUKOPUCTAaHHS Koe(ilieHTa lmax , 0
HABOJAMTHCS HA PUCYHKY 9.6.

NOTE: The design life of the bridge ¢;;, may be specified

in the National Annex. The choice of #;, =100 years
is recommended.

(6) A4 should be calculated as follows:

1 771%"1 1 U O 9.12)
Ny O

where £ is the number of lanes with heavy traffic;
N is the number of lorries per year in lane ;;

0,,; 1s the average gross weight of the lorries in
lane ;;

n; is the value of the influence line for the internal
force that produces the stress range in the middle
of lane ;j to be inserted in equation (9.12) with
positive sign.

NOTE: The National Annex may give guidance on A, .

(7) The factor A, should be obtained from the

relevant fatigue stress spectra.
NOTE: The National Annex may give the relevant factors
Auax - The use of the factors A, in Figure 9.6 is

recommended.

A’ﬂ]ﬂx
T | | |

34— —
32— —
3,0 —

28— —

10 20 30 40 50 80 70 80

Jopxuna nporona L (m)
B CepeAnHi IPOroHa

i max

34— —

3,2 —| —
3,0 —| |
2,8—| |

2,70
2,6 —| -
2,4 —|
22—

2,0 —

10 20 30 40 50 60 70 80

Josxwaa niporona L (M)
Ha omopi

PucyHok 9.6 : A, 1151 MOMEHTIB aBTOJOPOKHIX MOCTiB

span length L [m]
at midspan

span length L [m]
at support

Figure 9.6: A_,. for moments for road bridges
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9.5.3 KoedinieHT ekBiBaJIeHTHOCTI

HEraTUBHOIO BILTUBY A JJIsl 3aJi3HHYHHUX

MOCTIB

(1) KoeimieHT eKBIBaJICHTHOCTI HETaTUBHOTO

BIUTUBY A JUIsl 3aJ1I3HUYHUX MOCTIB 3 IPOJIBOTOM

10 100 M MOXHA BUSHAYUTH TAKUM YHHOM:
A= x Ay x3x Ay ane A< A,

e A, - KoedilieHT HETaTUBHOTO BILTUBY

TPAHCIIOPTY, 3aJIEKUTH B/l JOBKUHU KPUTHUHOT

JIHIT;

A, - KOeQIIiEHT IHTEHCUBHOCTI pyXy

(9.13)

TPaHCIOPTY;
Ay - KOeQIIIEHT PO3paxyHKOBOTO TEPMiHY
CITy»OH MOCTa;

A4 - KOEQIIIEHT J151 KOHCTPYKTHBHOTO €JIEMEHTA,

SKIIO HABAaHTAXKEHHSI OUIbIIIE OJTHOTO PEHKOBOTO
MOJIOTHA,
Amax - MAKCUMAaJIbHE 3HAUYEHHS A 3 ypaxyBaHHSAM

MeX1 BTOMH, AuB. (9).
(2) dus. ;B Tabmumsx 9.319.4.

Ipumirka 1: Y HanlioHAIEHOMY TOJATKy MOXYTh OyTH
HaBeJIeHI TOJATKOBI BKa3iBKU 10 BUKOPHCTAHHIO TAOIHUIIb
9.3194.

IMpumirka 2: 3HaueHHs, HaBeeHI B Ta0mumsax 9.3 1 9.4 mns
3MillIaHKUX MIEPEBE3CHb, BIAMOBINAIOTH MMOETHAHHIO THITIB
NOi3/iB, 1110 HaBOAAThCs y goaaTky F EN 1991-2.
IMpumirka 3: /[y NUBIXIB 3 1HITOK KOMOIHAIIEIO TUITIB
MOI3/iB, HIXK PO3IIISAAETHCS (HAIPUKIIaZ, Crieliaai3oBaHi
JiHiT), B HA[IOHAJILHOMY JJOAATKY MOXYTh OyTH BU3HaueHI
3HAYCHHS ;.

9.5.3 Damage equivalence factors 1 for railway
bridges

(1) The damage equivalence factor A for railway
bridges with a span up to 100 m should be
determined as follows:

A= XAy x yx Ay but A< A, (9.13)
where 4, is the factor for the damage effect of
traffic and depends on the length of the influence
line;

4, 1s the factor for the traffic volume;

44 1s the factor for the design life of the bridge;

A4 1s the factor for the structural element is loaded
by more than one track;

Arax 18 the maximum A value taking account of
the fatigue limit, see (9).

(2) 4, may be obtained from Table 9.3 and Table
9.4.

NOTE 1: The National Annex may give further guidance for
the use of Table 9.3 or Table 9.4.

NOTE 2: The values given in Table 9.3 and Table 9.4 for
mixed traffic correspond to the combination of train types
given in Annex F of EN 1991-2.

NOTE 3: For lines with train type combinations other than
those taken into consideration (specialised lines for

example), the National Annex may specify values of 4.

Tabnuus 9.3 — 1, Ans cTaHAAPTHUX 3aJi3HUYHUX NepPeBe3eHb

L EC 3mim L EC 3mim L EC 3mim L EC 3mim L EC 3mim
0,5 1,60 3,5 1,17 8,0 0,92 20,0 0,67 50,0 0,63
1,0 1,60 4,0 1,07 9,0 0,88 25,0 0,66 60,0 0,63
1,5 1,60 4.5 1,02 10,0 0,85 30,0 0,65 70,0 0,62
2,0 1,46 5,0 1,03 12,5 0,82 35,0 0,64 80,0 0,61
2,5 1,38 6,0 1,03 15,0 0,76 40,0 0,64 90,0 0,61
3,0 1,35 7,0 0,97 17,5 0,70 45,0 0,64 100 0,60

Table 9.3: 4, for standard rail traffic

L EC Mix L EC Mix L EC Mix L EC Mix L EC Mix
0,5 1,60 3,5 1,17 8,0 0,92 20,0 0,67 50,0 0,63
1,0 1,60 4,0 1,07 9,0 0,88 25,0 0,66 60,0 0,63
1,5 1,60 4.5 1,02 10,0 0,85 30,0 0,65 70,0 0,62
2,0 1,46 5,0 1,03 12,5 0,82 35,0 0,64 80,0 0,61
2,5 1,38 6,0 1,03 15,0 0,76 40,0 0,64 90,0 0,61
3,0 1,35 7,0 0,97 17,5 0,70 45,0 0,64 100 0,60
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Tabnuua 9.4 — 4, ansa ekcnpec nepeBe3eHb Ta NOI3AiB METPO, a TaKoX NepeBe3eHb 3
HaBaHTAKEeHHAM Ha BiCb 25 T

. 3ai3HUYHI IepeBE3CHHS 3
Excripec nepeBe3eHHs Ta MOi3au METPO .
L HaBaHTa)KEHHSIM Ha BICh 25 T.
Tumo 9 Tum 10 25 1. 3MilIanHi

0,5 0,97 1,00 1,65

1,0 0,97 1,00 1,65

1,5 0,97 1,00 1,65

2,0 0,97 0,99 1,64

2,5 0,95 0,97 1,55

3,0 0,85 0,94 1,51

3,5 0,76 0,85 1,31

4,0 0,65 0,71 1,16

4.5 0,59 0,65 1,08

5,0 0,55 0,62 1,07

6,0 0,58 0,63 1,04

7,0 0,58 0,60 1,02

8,0 0,56 0,60 0,99

9,0 0,56 0,55 0,96

10,0 0,56 0,51 0,93

12,5 0,55 0,47 0,90

15,0 0,50 0,44 0,92

17,5 0,46 0,44 0,73

20,0 0,44 0,43 0,68

25,0 0,40 0,41 0,65

30,0 0,37 0,42 0,64

35,0 0,36 0,44 0,65

40,0 0,35 0,46 0,65

45,0 0,35 0,47 0,65

50,0 0,36 0,48 0,66

60,0 0,39 0,48 0,66

70,0 0,40 0,49 0,66

80,0 0,39 0,49 0,66

90,0 0,39 0,48 0,66
100,0 0,40 0,48 0,66

Table 9.4: 4, for express multiple units and underground and for rail traffic with

25 t axles
I Express multiple units and underground Rail traffic with 25 t axles
Type 9 Type 10 25 t Mix
0,5 0,97 1,00 1,65
1,0 0,97 1,00 1,65
1,5 0,97 1,00 1,65
2,0 0,97 0,99 1,64
2,5 0,95 0,97 1,55
3,0 0,85 0,94 1,51
35 0,76 0,85 1,31
4,0 0,65 0,71 1,16
4,5 0,59 0,65 1,08
5,0 0,55 0,62 1,07
6,0 0,58 0,63 1,04
7,0 0,58 0,60 1,02
8,0 0,56 0,60 0,99
9,0 0,56 0,55 0,96
10,0 0,56 0,51 0,93
12,5 0,55 0,47 0,90
15,0 0,50 0,44 0,92
17,5 0,46 0,44 0,73
20,0 0,44 0,43 0,68
| 200 | 0,44 0,43 0,68
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25,0 0,40 0,41 0,65
30,0 0,37 0,42 0,64
35,0 0,36 0,44 0,65
40,0 0,35 0,46 0,65
45,0 0,35 0,47 0,65
50,0 0,36 0,48 0,66
60,0 0,39 0,48 0,66
70,0 0,40 0,49 0,66
80,0 0,39 0,49 0,66
90,0 0,39 0,48 0,66
100,0 0,40 0,48 0,66

(4) IIpu BU3HAYEHHI A; KPUTUYHA JTOBXKMHA JIHIT
BIUIMBY IIPUMMAETHC:

a) 1711 MOMEHTIB:

- po3pi3Ha MPOTroHOBA OYI0BA - JTOBKUHA
HPOJILOTY L;;

- HepO3pi3Ha MPOroHOBa OY0Ba B Iepepisi B
CepeIuH1 MPONbOTY, AUB. PUCYHOK 9.7, - TOBXKHHA
JTAHOT'O MPOJIBOTY L;;

- HepO3pi3Ha MPOrOHOBA OY/I0Ba B OMTOPHOMY
nepepisi, JUB. pUCYHOK 9.7, - cepeqHe 3HAaUCHHS
JIOBXKUH JTBOX TPOJIOTIB L, Ta L ; » IPUJICTIINX 110

OI0pH;
- IoTiepeyHi OaJIKH, IO MiITPUMYIOTh TIO3/I0BXHI
penKoBi OAJIKH, - CyMa TOBKUH JIBOX CYMIKHUX
MPOJIBLOTIB MO3JOBXKHIX pEHKOBUX 0aJoK,
npujIerIux 0e3nocepeHbO A0 MONepevHo] OalKHy;
- IJTUTa HaCTUILY, 1O MIATPUMYETHCS TUIBKH
HOMEePEeYHUMHU OaIKaMH a00 TONepPeYHUMHU
pebpamu KOpPCTKOCTI (6€3 O30BXKHIX
€JIEMEHTIB), a TAKOK MIATPUMYBaJIbHI MONEPEUHI
€JIEMEHTH - TOBXKMHA JiHI1 BIUIUBY Aedopmariii
(BpaxoBYIOUYHM YaCTHHU OJJHOTO 3HAKY) 3
ypaxyBaHHSM KOPCTKOCT1 peHOK MpH pO3MOALII
HaBaHTaxeHHs. [lonepeyHi eneMeHTH, 1110
po3TaloBaHi Ha BiJicTaHl He OuIbIe HiX 750 MM,
Moyke OyTH MpUITHATA, SIK IBOKpAaTHA BiJICTaHb
M1DX MOMIEPEYHUMH eJIEMEHTaMH ILTI0C 3 M.

0) A1 MONepevHO1 CUIIM HEPO3Pi3HOI IPOTOHOBOL
Oy0BH :

- OTIOPHUH Tepepi3, AUB. PUCYHOK 9.7, - TOBKUHA
JTAHOTO MPOJIBOTY L;;

- Iepepi3 B cepeuHi MPOJIbOTY, IUB. PUCYHOK
9.7, - 0,4 TOBXXUH JAaHOTO POIBOTY L; .

(4) In determining 4, the critical length of the
influence line should be taken as follows:

a) for moments:

- for a simply supported span, the span length, L,;

- for continuous spans in midspan sections, see
Figure 9.7, the span length L, of the span under
consideration;

- for continuous spans in support sections, see
Figure 9.7, the mean of the two spans ; and L;

adjacent to that support;

- for cross-girders supporting rail bearers (or
stringers), the sum of the two adjacent spans of the
railbearers (or stringers) immediately adjacent to
the cross-girder;

- for a deck plate supported only by cross-girders
or cross-ribs (no longitudinal members) and for
those supporting cross-members, the length of the
influence line for deflection (ignoring any part
indicating upward deflection) taking due account
of the stiffness of the rails in load distribution. For
cross-members spaced not more than 750 mm
apart, this may be taken as 2 X cross-member-
spacing + 3 m.

b) for shear for both a simply-supported span and a
continuous span:

- for the support section, see Figure 9.7, the span
under consideration L;;

- for the midspan section, see Figure 9.7, 0,4 - the
span under consideration L;.
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[Tepepi3 B cepeauni nporony Omnopuuii nepepiz  Ilepepi3 B cepeauHi nporony

@ A ‘ N

0,15L,|0,15L, 0,15L,
Ly Lo

Pucynox 9.7 — PocranryBanHs nepepi3iB B cepeinHi IPOroHa Ta y MPpUOTIOPHOMY Iepepisi

Mid span section Support section Mid span section
Pan AN paN
0,15L,]0,15L, 0,15L,
L, Lo

Figure 9.7: Location of midspan or support section

| (5) dus. A, y tabmumi 9.5. ‘ (5) 4, should be obtained from Table 9.5.

Tabnuua 9.5: 4,

Murencusuicts pyxy sapix (10° | | o | 45 [ 20 | 25 | 30 | 35 | 40 | 50
T / KOJII10)
X 0,72 [ 0,83 | 0,90 | 0,96 | 1,00 | 1,04 | 1,07 | 1,10 | 1,15
Table 9.5: 1,
Traffic per year [10° t / track] 5 10 15 20 25 30 35 40 50
2 0,72 [ 0,83 | 0,90 | 0,96 | 1,00 | 1,04 | 1,07 | 1,10 | 1,15
| (6) uB. 4; y Tabmuni 9.6. | (6) 4, should be obtained from Table 9.6.
Tabnuus 9.6 : 4,
Po3paxynkoBuii cTpok ciyx0u 'y | 50 60 70 80 90 100 | 120
poOKax
A 0,87 10,90 | 0,93 | 0,96 [ 0,98 | 1,00 | 1,04
Table 9.6: 4,
Design life [years] 50 |60 [70 [80 [90 [100 | 120
A 0,87 10,90 | 0,93 | 0,96 0,98 | 1,00 | 1,04
| (7) us. A, y TaGmuui 9.7. | (7) 4, should be obtained from Table 9.7.
Tabnuus 9.7 — 4,
Ac,/Acy,, 1,00 0,90 0,80 0,70 0,60 0,50
A4 1,00 0,91 0,84 0,77 0,72 0,71

- aMIuliTya HanpyxeHb Aoy B mepepisi, 110 nepeBipsieThest y BiAnoBinaHOCTI 3 Mogewno 71 (ogHa pekoBa KoJIis);

- aMILTiTYZa HanpyeHb AO7,, B TOMY X Iepepisi y BinmosinuocTi 3 Mmomemtro 71 3a EN 1991-2 (aBi Oynb siki
peHKOBI KouIii).
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Table 9.7: 4,

Ao,/ AGy,, 1,00 0,90

0,80

0,70 0,60 0,50

Py 1,00 0,91

0,84

0,77 0,72 0,71

on one track;

Aoy is the stress range at the section to be checked due to load model 71

Aoy, is the stress range at the same section due to load model 71 according to EN 1991-2 on any two tracks.

Ipumirka: Tabmunsa 9.7 pificHa, axmo Aoyi Aoy,
MAaroTh OJHAKOBHUI 3HAK.

(8) 3nauennsa A, B Tabmuii 9.7 npuBeieHi B
MpUITYIIEHH], 110 12 % Bij 3arajJbHOro pyxy mno
MOCTY 3[iHICHIOETBCS 32 HassBHOCTI PyXYy Ta IO
JIpYyTii cMy3i. SIKIIO BiICOTOK TaKOTO PyXy
IHIINHA, A, pO3paxOBY€ThCS TAKUM YHHOM:

g =3 n+[1-nfd® +(1-a)] (9.14)

ne a=Aoy /Ao,y

n - BIJICOTOK PYXY.

(9) 3HaueHHa A He Mae NepeBUIlyBaTH 3HAYCHHSI
Arax > TPUBEACHOTO HIKYE :

Avax = L4 (9.15)

9.5.4 Kom0inauiss HecnpUATJIUBUX Ail Bil
MiCLIeBOI Ta 3araJIbHOI aMILTITY1H
HaNpy:KeHHb

(1) Sxmo mpoBOAUTHCS MEpeBipKa HANPYKEHb B
€JIEMEHTI B1J] KOMOIHOBAHO] /i IPOTHHY
TOJIOBHUX HECHUX €JIEMEHTIB MOCTa (3arajbHa
nis) Ta geopmariii JONOMIKHUX €JIEMEHTIB
(micueBa ais1), KOMOiHOBaHa 1 Ao,

PO3paxXOBYETHCS TAKUM YUHOM:

AO-EZ = ﬂ'l()c x (Dloc x AUI{) + ﬂ“glo x q)glo x AGg

(9.16)

ne cydike «locy BITHOCUTBHCS 10 MICIEBOI i, a
«glo» — 10 3aranpHOT aii.

9.6 BromHa MiLyHiCcTb

(1) JInst oriHKK BTOMHO{ MIITHOCT1 MOCTIB
3acTtocoByeTbcsa EN 1993-1-9.

IIpumirka 1: V HarlioHaTbHOMY TOAATKY MOXYTh OyTH
BUKJIFOUEH] OKpeMi BKa3iBKH /10 MPOEKTyBAaHHS MOCTIB,
npusezeHi B EN 1993-1-9.

IIpumirka 2: Y HanioHaJIHHOMY J0AaTKy MOXYTh OyTH
MIPUBEJICHI JOJJATKOBI IHCTPYKIIii 32 OI[IHKOFO BTOMH TUTHT
HaCTHUITY.

(2) Jnst KpuTUYHUX AUISSHOK CTaJIEBOIO HACTUITY
MOXKYTb 3aCTOCOBYBATUCA KaTel“Opﬁ O]_[iHKI/I

BTOMM, NTpUBEJICHI B Tabnuii 9.8.

c lo

NOTE: Table 9.7 is only valid if Aoy and Aoy, have the
same sign.

(8) The values of 4, in Table 9.7 assume that 12 %

of the total traffic crosses the bridge whilst there is
traffic on the other track. If the percentage of
traffic crossing the bridge is different, 1, should be

taken as follows:

Ay =%/n+[1—n1a5+(l—a)5]
where a =Ao,/Aocy,,

(9.14)

n 1is the percentage of traffic.
(9) The value of A should not exceed 4,,, given
by:

Arax. = 1,4 (9.15)
9.5.4 Combination of damage from local
and global stress ranges

(1) Where the stress verification in a member is
due to the combined effects of flexure of the bridge
(global effects) and flexure of the internal elements
(local effects), the combined effects Ao, should

be as follows:

AO-E2 ://Lloqu)locXAO-loc+/1glox(bgloXAo- (916)

glo

where the suffix —lo¢ refers to local effects and
—glo” refers to global effects.

9.6 Fatigue strength

(1) EN 1993-1-9 should be used for the fatigue

strength assessment of bridges.

NOTE 1: The National Annex may exclude particular details
in EN 1993-1-9 from the design of bridges.

NOTE 2: The National Annex may give supplementary
guidance for the fatigue of deck plates.

(2) For the critical regions of steel decks, the
fatigue categories given in Table 9.8 may be used.
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Tabnuma 9.8 — Kateropii orfiHku BTOMH

KI'{I/ITPI‘IHa Omic Enemenr 3a Kareropis
JISTHKA EN 1993-1-9 €JIeMEHTa
Ilnura HaCTWIy MAAAETHCA TO30BXKHIN HAITPY31 Ta6J'II/IIISI 84,
1 HA TIONEPEYHUX KYTOBUX 3BapHUX IIBAX, JUB. 71
€JIeMEHT 8
pHucyHOK 9.1
[lnuTa HACTWITY MIJANAETHCS MO3MOBXKHIN HAIPY3i Ta6nwis 8.2, 100
) Ha 3BapHUX 3'€[[H8.HHSIX HOZ[OB)KHI)O.I. 0ajKu 3 eJIEMEHT 6
TUTUTOIO HACTHUITY, TUB. PUCYHOK 9.1 Tabmuus 8.3, 20
€JIEMEHT 9
P’e6po JKOPCTKOCTI MyCTOTINIOr0 npodinto B Micmi TaGmums 8.8,
3 3'eqHAaHHI «pedpo JKOPCTKOCTI — IMoTepeyHa 80
ejeMeHT |
Gankay, IMB. pUCYHOK 9.1
CrHK pebep KOPCTKOCTI 13 CTHKOBHMH Ta6mus 8.8,
4 HakJaJKaM{ Ta METAJEBUMU MiAKIaIKaMU, TUB. 71
eneMeHr 4
pUCYHOK 9.4
BinbH1 kpal OTBOPIB B MOJIULISIX HO'ljlepeLIHI/IX. Ta6ms 8.8,
5 6aj0K GepMu 1Mo KOHTYPY HUIKHBOI IIOBEPXHI 112
: €JIEeMEHT 6
pedep KOPCTKOCTI, IUB. pUCYHOK 9.4
Table 9.8: Detail categories for fatigue assessments
Critical Detail Detail to Detail
region EN 1993-1-9 category
Deckplate stressed longitudinally at Table 8.4
1 . . 71
transverse fillet welds, see Figure 9.1 detail 8
Deckplate stressed longitudinally at Table 8.2 100
) welded stringer-to-deckplate connection, detail 6
see Figure 9.1 Table 8.3
. 80
detail 9
Hollow section stiffener at stiffener-
: Table 8.8
3 crossbeam connection, see s 80
. detail 1
Figure 9.1
Splice of stiffeners with splice plates and Table 8.8
4 . . . . . 71
metallic backing strips, see Figure 9.2 detail 4
Free edges of cope holes in webs of webs
. Table 8.8
5 of crossbeams around soffits of stiffeners, g 112
. detail 6
see Figure 9.4

9.7 Obpobka nicnsa 3BaprOBaHHA

(1) e HeoOximHO, CITi1 BAKOPUCTATH TEXHOJIOTIIO
00poOKH MicIIsl 3BaprOBaHHS, HAIPUKJIA,
nuTiyBaHHS KPOMKH JIMIIBOBOI TOBEPXHI 11IBA,
PO3IUIaBJIEHHS 30BHIIIHBOT TOBEPXHI 111BA
NAJIBHUKOM [T QpTOHO - IyTOBOT'O 3BapIOBaHHS,
MPaBKy MOJIOTKOM, 3MIITHIOUY APOOOCTpyMiHEBE

OYUIIICHHA.
MpuMiTKa: Y HalioHAIBHOMY JI0JIATKY MOXYTb OyTH
HaBeJICHI YMOBH IiCJI3BapIOBAIEHOT 0OPOOKH.

10 ITpoexkTyBaHHA B KOMILJIEKCi 3
BUIIYKYBAHHAM

10.1 3araabHi moJj10:KeHHA

(1) [IpoexTyBaHHS B KOMILJIEKCI 3
BUNpoOyBaHHsIMHU Mae Bifmosinatd EN 1990 3

9.7 Post weld treatment

(1) Where appropriate, weld improvement
techniques such as weld toe grinding, TIG
remelting of weld toe region, hammer peening,
shot peening, may be used to improve the fatigue
life of connections.

NOTE: The National Annex may give provisions for post
weld treatment.

10 Design assisted by testing

10.1 General
(1) Design assisted by testing should be in
accordance with EN 1990, supplemented by
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ypaxyBaHHSIM J0JaTKOBUX YMOB, HABEJICHUX Y
10.2110.3.

10.2 Tunu BUnpoOyBaHb

(1) MoxxyTh IPOBOJUTHUCS TaKi BUTTPOOYBAHHS:
a) I BU3HAYCHHS HECHOI 3aTHOCTI a00
BJIACTMBOCTEH eKCIUTyaTaliiiHOl IPUAAaTHOCTI
KOHCTPYKTUBHUX €JIEMEHTIB, HAIIPUKJIIA,
BUIIPOOYBAHHSI 3 METOIO PO3POOKHU TUITOBUX
KOHCTPYKIIIH;

b) 1 OTpUMaHHS CHEIiaTbHUX BIACTUBOCTEH
MmarepiasiB, HAIPHUKIIAJ], BU3SHAYCHHS
BJIACTMBOCTEH IPYHTY B MOJIHOBUX YMOBax a0o B
nabopaTopii, BUIpoOyBaHHs HOBHX MaTepiajiiB
MOKPUTTS;

C) JUIsl 3HWKECHHSI HETOYHOCTEH MmapaMeTpiB y
MOJIeJISIX HaBaHTaXXeHHsI a00 OMOopy, HAIPUKIIA],
BUNIPOOYBaHHS B aepOIMHAMIYHIH TpYyOi,
BUIIPOOYBaHHS 3pa3KiB y HATypajibHy BEJIUYHHY,
BUIIPOOYBaHHS MOJIeIIeH B MacmiTaoi,

d) g mepeBipKH SIKOCTI MPOIYKIIIT, 110
MIOCTABJISETHCS 200 BIAMOBIAHOCTI XapaKTEPUCTHK
BHUPOO1B, HAPUKIIA, BUIPOOYBaHHS TPOCiB a00
MyoT;

e) U1t 00Ky (DaKTUYHUX YMOB, HAITPUKIIA, JIJIs
BUMIPIOBaHHS 4aCTOT KOJMBaHb abo aedopMariiii;
f) nns mepeBipku MOBEIHKA KOHCTPYKLiH a0o
KOHCTPYKTUBHUX €JIEMEHTIB ITiCJISI BUTOTOBIICHHS,
HalpUKiIaJ, BUIPOOYBAaHHS IiJT PO3PaXyHKOBUM
HABaHTA)XCHHSM y TPAHUYHOMY CTaHi 3a
MIIHICTIO 1 TPIIIUHOCTIUKICTIO.

(2) dns BunpoOyBaHb TUMIB a), b) 1 C)
PO3paxyHKOBI 3HaUEHHs PUHMAaIOThCA 32
pe3yabTaTaMu BUIPOOYBaHb, SIKIIO BOHU
JOCTYIIHI MiJ1 4aC MPOEKTYBaHH.

(3) lono BunpoOyBans TuMiB d), €) 1 f) abo
CHUTYalliif, KOJIU BiACYTHI Pe3yNbTaTH
BUTIPOOYBaHbh HA MOMEHT IIPOCKTYBaHHS,
MPOEKTHI MOKAa3HUKH MAlOTh BiAMOBIIATH
3HAYEHHSM, SIK1 33]J0BOJIBHSIOTH KPUTEPIIM
npuiiMaHHs Ha OLIbII Mi3HHOMY eTalrli.

10.3 KoHTpOJIb 2epOAMHAMIYHOI0 BILIUBY HA
MOCTH NPH BUIIPOOYBAHHSX

(1) BunpoOyBaHHSsI MalOTh 3aCTOCOBYBATHUCS IS
nepeBipKU KOHCTPYKIIIT MOCTa i/l BIUTUBOM
BITPOBOTO HABAaHTAXXEHHS, KOJIM PO3PaxXyHKH abo
3aCTOCYBaHHS OTPUMAHUX PE3Y/IbTaTiB HE
3a0€3MevyI0Th I0OCTaTHLOT BIIEBHEHOCTI B
KOHCTPYKTHUBHIN Oe3merli Ha cTaaii OyIiBHUIITBA
abo ekcruryaTartii

the additional provisions given in 10.2 and 10.3.

10.2 Types of tests

(1) Tests may be carried out as follows:

a) to determine the ultimate resistance or
serviceability properties of structural parts, e.g. tests
to develop standardised temporary bridge systems;

b) to obtain specific material properties, e.g. soil
testing in situ or in the laboratory, testing of new
materials for coating;

¢) to reduce uncertainties in parameters in load or
resistance models, e.g. wind tunnel testing, testing
of full size prototypes, testing of small scale
models;

d) to check the quality of the delivered products or
the consistency of the production characteristics,
e.g.tests of cables or sockets;

e) to take account of actual conditions experienced,
e.g. for measurements of frequencies or damping;
f) to check the behaviour of the actual structure or
of structural elements after completion, e.g. proof
load tests at the ultimate or serviceability limit
states.

(2) For test types a), b) and c), the design values
should be obtained from the test results, if these are
available at the time of design.

(3) For test types d), €) and f) or situations where
the test results are not available at the time of
design, the design values should be taken as those
that are expected to satisfy the acceptance criteria at
a later stage.

10.3 Verification of aerodynamic effects on
bridges by testing

(1) Testing should be used to verify the design of a
bridge under the effects of wind where the
calculation or the use of established results do not
to provide sufficient assurance of the structural
safety during either the erection stage or the service
life.
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(2) BunipoOyBaHHS MalOTh POBOJUTHUCS JIJIS
BU3HAYCHHSI:

a) BITPOBOT'O HABAaHTAXXCHHA y MicCIli OyIiBHUIITBA
MOCTa 1 Ha MICIIE€BI METEOPOJIOTIUHIHN CTaHIIi,
mo Qikcye cuiry BIiTpY;

b) MOBLIPHO MIHJIMBOTO 3yCHJLIS, MTIAHOMHOI CHUITH
1 KpyTHOTO MOMEHTY, 11O Jif0Th Ha MICT 1 HOTO
€JIEMEHTH TIPU BIUIMBI MOBITPSHOTO TIOTOKY;

C) aMIUTITYJM KOJMBaHb MocTa abo oro
€JIEMEHTIB Yepe3 BUXPOYTBOPEHHS 3 PI3HUX
CTOpiH MOcTa ab0 HOro eJIEMEeHTIB MpH il
MOBITPSIHOTO MTOTOKY (0OMEXEH1 aMILTITYIH1
XapaKTEPUCTUKHU);

d) mBHAKOCTI BITPY, HNpH AKIM aMILTITYIHI
XapaKTepUCTHKH MOCTa a00 HOTo YaCTUH MOXKYTh
PO3XOJIUTHCS Yepe3 HECTIHKI KOJIMBAHHS, 110
BHUKJIMKaHI BITPOM a00 JI01IeM, He KOJTUBATBHHIX
PO301XKHOCTEH 1 T. 1.;

€) peakirii Mocta abo Horo eIeMeHTIB Ha
TypOyIEHTHICTh MPUPOAHUX BITPOBUX MOTOKIB;

f) BHYTpimHBKOTO AeMII(pyBaHHS KOHCTPYKIIi.

(3) BunpoOyBanns, 1o 3a3Hayeni y 10.3 (2) Big
a) 110 €), CIIi] MPOBOUTH B aePOIUHAMITHII
TpyOi. SKIIo MicT miAaeThCsl BAPOOYBAHHIO B
aepoJMHaAMIYHIN TpyOi, MOJIEl MAIOTh TOYHO
IMITYBaTH Iepepi3 30BHIIIHIX €JIEMEHTIB,
BKJTIOYAIOUM HE HECHI €JIeMEHTH, HAIPUKIIA],
napaneTu. MoAemoIThCs TAK0X
MPEACTAaBHUIIBKHUH /1ana30H BJIACHUX YacToT 1
nemrdyBaHHs, BiIMOBIAHO TPOTHO30BAHOMY
peXUMY KOJIMBaHb MOCTy. OcOOIMBOMY PO3IIIALY
HiJJIAra€e BIUIMB TypOYJIEHTHOCTI 1 BITPIB,
CTIPSIMOBAHUX TTiJ] KyTOM JI0 TOPU30HTATI.

(4) Byap-sKi MOTeHIIHI 3MiHU TIepepi3y
(BKITFOUArOUM 0OMEpP3aHHs 1 KOHJIEHCAT Ha TPOCaX)
HEOOX1JTHO BpaxOBYBaTH MPU MPOBEIECHH1

BUIIPOOYBaHb.

Ipumirka: KoHCTpYKLiHiHEe nempyBaHHI MOXe OyTH
BU3HAYCHO IISIXOM MEXaHIYHO BUKIMKAHUX KOJHBaHb
MOCTY (BUKOPHCTOBYIOUH OallaHCYBalbHE-00epTaIbHE
oOnasHaHHs, OamaHCHpH a00 aHAJIOTIYHI IPUCTPOT).
3HaveHHs AeMII(yBaHHSI MOXKHA BU3HAYUTH BUXOJISIUH 3
eHeprii, HeoOXiTHOT /ISt CTBOPEHHSI IEBHOT aMILTITY TN
KOJIMBaHb 200 3aracaHHsl KOJIMBAHb ITiCJIS 3aKIHYCHHS
BILUIUBY.

(2) Testing should be used to determine:

a) the overall wind environment at the bridge site
and at the local wind recording station;

b) the quasi-static drag and lift forces and twisting
moments on a bridge or its components resulting
from the flow of wind past them;

c¢) the amplitude of oscillation of the bridge or its
components due to vortex shedding from alternate
sides of the bridge or its components in the wind
flow (limited amplitude response);

d) the wind speed at which the bridge or its
components may be liable to a divergent amplitude
response due to galloping, stall flutter, classical
flutter, rain-wind-induced vibration, non-oscillatory
divergence, etc;

e) the response of the bridge or its element due to
the turbulence in the natural wind;

f) the inherent damping of the structure.

(3) 10.3(2)a) to e) above should be carried out in a
wind tunnel. Where a bridge is subject to wind
tunnel testing, the models should accurately
simulate the external cross-sectional details
including non-structural fittings, such as parapets. A
representative range of natural frequencies and
damping, appropriate to the predicted modes of
vibration of the bridge, should also be simulated.
Due consideration should be given to the influence
of turbulence and to the effect of wind which is
inclined to the horizontal.

(4) Any potential changes in cross section
(including icing or rivulets of water on a cable)
should be taken into account when testing.

NOTE: The structural damping may be determined by
mechanically exciting the bridge (using reciprocating
machinery, out of balance rotating machinery, rockers or
similar devices). The value of damping required can be
determined from the energy required to generate a particular
amplitude of oscillation or the decay of oscillation after the
excitation has ceased.
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Joaatok A
(J10BiIKOBHIA)
TexHiYHI XapaKTePpUCTUKH ONIOPHUX YACTHH

A.1 Cdepa 3acTocyBaHHA
(1) ¥V upomy nonaTky HaBeIE€HO HAaCTaHOBH 3
MiJTOTOBKU TEXHIYHUX crienudikaiiii omopHux
yacTuH, BignosigHo no EN 1337. HactanoBu He
HOLIMPIOETHCS HA TaKi OMOPU:
a) OMOPHI YaCTUHH, OCHOBHOIO (DYHKITIEIO KX €
nepegaya MOMEHTIB;
b) omopHi YacTUHHU 3 ONIOPOM BHITMHAHHIO;
C) OIIOpH JJISl IEPECYBHUX MOCTIB;
d) rayuki 6eTOHHI onopu;
€) ceficMiuHi MPUCTPOI.
Ipumirka 1 - Ileil qogaTox mpu3zHAYEHO AJIsI BHECEHHS
10 EN 1990 OcHoBM OyiBeNBbHOTO TPOEKTYBAaHHS.
Ipumitka 2 - HepyxoMi OmopHi 4acTHHU 3arno0iraroTh
MEPEMIIICHHIO, aJI€ ONIOPH1 YaCTUHH! 1HIIOTO TUITY, TaK1l AK
HalpaBJIl04Y1l  ONOPH, JAONYCKAIOTh TICPEMILICHHA B
OITHOMY HAmNpsAMKY, y TOH dYac SK IIapHIpHI OIOpHI
YaCTUHU JOIMYCKAKOTh MIEPEMIIICHH Yy BC1X HAIIPSAMKaXx.
Mpumirka 3 - JletampHy iHQOpMALiI0O TPO OMOPHI
YaCTHUHM HAaBEJEHO B HACTynHUX yacTuHax EN 1337:
UYactuna 1: 3aranbHi TOJOKEHHS
- 3arajpHi MpaBuiia MPOCKTYBAHHS
Yactuna 2: EjleMeHTH KOB3aHHA
- JomycTume BepTUKAIbHE HABAaHTAXEHHS Ha
OTIOpPH1 YaCTHHHU
- Cuna mpoTuii yepe3 TepTs KOB3aHHS
- IONYCTUMI NEepeMIlLIeHHS
- IOMyCTUMI1 €KCIIEHTPUCUTETH
YacTruna 3: EnacTu4Hi onopHi YacTUHA
- JomycTuMme BepTUKAIbHE HABAaHTAXKEHHS Ha
OTIOpPH1 YaCTHHHU
- PeaktuBHa
nedopmartii
- PeakTuBHI MOMEHTH uepe3 0OepTaHHs B3/I0BXK
TOPU30HTAIBHOT OC1
- TIOMyCTUMI1 €KCIIEHTPUCUTETH
Yacruna 4: KaTkoBi onopHi yacTuamn
- JomycTume BepTUKAIbHE HABAaHTAXKEHHS Ha
OTIOPHI YaCTHHH
- Cuiia mpoTuaii yepes TepTsi KOUeHHs
- PeakTHBHI MOMEHTH y BEPTUKAJIbHIN IIOMMHI
B3/I0BXK OCl KaTKa
- JlomycTrMe TOPU30HTaIbHE HABAHTAKEHHS Ha
OTIOpHY YacCTHHY 4Yepe3 TepTs B HAMPSIMKY OCl
KaTKa
- O0GepTaHHs B3J0BX OCl KaTKa
- ExcueHTpucuTET KaTKa WI0J0 BEPXHBOI Ta

CUIa yepe3 TOpHU30HTAJbHI

HIDKHBOI IUIAT (0,5 BITHOCHOTO
EKCLIEHTPUCUTETY MIX OCHOBHHUMU
KOHCTPYKITISIMH).

Annex A [informative] — Technical
specifications for bearings
A.1 Scope

(1) This annex gives guidance for preparation of
technical specifications for bearings, that
comply with EN 1337. The following bearings
are not covered:

a) bearings that transmit moments as a primary
function;

b) bearings that resist uplift;

¢) bearings for moving bridges;

d) concrete hinges;

¢) seismic devices.

NOTE 1: This annex is intended to be transferred to EN
1990 — Basis of structural design.

NOTE 2: Fixed bearings prevent movements but other
bearings such as guided bearings allow movements in one
direction while free bearings allow movements in all
directions.

NOTE 3: Detailed information on bearings may be
obtained from the following parts of EN 1337:

Part 1: General

— General design rules
Part 2: Sliding elements
— Vertical bearing capacity

— Reaction forces due to friction
— Translation capability

— Eccentricity

Part 3: Elastomeric bearings
— Vertical bearing capacity

— Reaction forces due to horizontal deformations

— Reaction moments due to rotation about the
horizontal axes

— Eccentricity

Part 4: Roller bearings

— Vertical bearing capacity

— Reaction forces due to —elling” friction

— Reaction moment in vertical plane with roller
axis

— Horizontal bearing capacity due to friction in
direction of roller axis

— Rotation about roller axis

— Eccentricity of roller with respect to top plate
and bottom plate 0,5 times the relative
eccentricity between the main structures
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YacTruna 5: Kom0iHOBaHI ONIOpPHI YacTHHM B
o0oimi

-Jlomyctume BepTHKaIbHE HABAaHTAKECHHS Ha
OTIOpHI YaCTUHHU

-PeakTBHI MOMEHTH y BEPTUKAIbHIH IIOMIMHI
- 3HOC YITiIJIbHEHHS

- 'paHn4HMIT KYyT TOBOPOTY MEepepizy

Yacruna 6: BajgkoBa onopHa yacTuHa

- lomycTume BepTUKaJIbHE HAaBAaHTAKEHHS Ha
OTIOpPHI YaCTUHU

- lomycTuMe ropu30HTAIbHE HABAHTAXKEHHS Ha
OIIOPH1 YaCTHHU Yepe3 TepTs

- 'pannunmii KyT MOBOPOTY Nepepi3y Mo oxHii
oci

YacTruna 7: Onopu cepuyHi i nuaiHApUYHI 3
IIT®E

- lomycTuMme BepTHKaJIbHE HABAaHTAKECHHS Ha
OTIOpHI YaCTUHHU

- PeakTuBHI MOMEHTH Yepe3 TepTs

- 'pannuHMii KyT MOBOPOTY Hepepi3y Mo BCiX
ocsx (cepuunmii) a6o 1o OIHIN OCi

(T HAPUYIHUT)

YacTuna 8: IIpsamoaniniiini HanpasJsioui i
YTPUMYBAJIbHI KOHCTPYKIIl

OOMexeHHs TIepeMillieHHs B OTHOMY a00
OlIbIIIEe HANPSIMKaX.

YacTruna 9: 3axucr

Yacruna 10. KonTpoJs Ta TexHiuHe
00cIyroByBaHHS

Yacruna 11. TpancnopryBanus,
CKJIA/IYBAHHA | MOHTaXK

(2) JuB TexniuHi cnernudikaiii Ha OMOpPHi
YaCTHUHU, BKJIIOYAIOYN BEPTUKAJIBHI 1
TOPU30HTAIbHI CHUJIM, TIEPEHECEHHS Ta
o0epTanbpHi pyXH, 1HIII T€OMETPUYHI Ta
eKCIuTyaTaliiiHi xapakrepuctuku B A.3.1 (3).
A.2 Ilo3HayeHHs

(1) TTo3HaueHHs Al OMIOPHUX YACTUH HAMOITBII
3arajJbHMUX TUINB HaBeaeHo B Tadiauii 1 EN
1337-1.

A.3 3araJibHi N0/10:KeHHs

A.3.1 Po3mimenHst onop

(1) Ilpu mpoexTyBaHH1 po3TallyBaHHS OMIOPHUX
YaCTUH HE0OX11HO nepeadauuTi MOKIUBICTD
3aJIaHOTO MEPEMIIIEHHS KOHCTPYKIIIT 3
MiHIMaJIbHO MOXKITUBUM OTIOPOM.

(2) Po3minieHHs ONOPHUX YaCTHUH B KOHCTPYKIIIT
PO3IIISIIAETHCS IPU POEKTYBaHHI KOHCTPYKIIi{
B niytomy. JlaHi mpo cuiu Ta mepeMilieHHs
OMOPHUX YACTHUH CIIiJI IepeilaTH BUPOOHHUKY
OIOPHUX YACTHUH Ul 3a0€3€UeHHs] BUKOHAHHS
BHMOT JI0 OIIOPHHUX YaCTHH.

Part 5: Pot bearings
— Vertical bearing capacity

— Reaction moment in vertical plane
— Wear of seal

— Rotation capacity

Part 6: Rocker bearings

— Vertical bearing capacity

— Horizontal bearing capacity due to friction
— Rotation capacity about one axis

Part 7: Spherical and cylindrical PTFE
bearings

— Vertical bearing capacity

— Reaction moment(s) due to friction

— Rotation capacity about all (spherical) axes or
one (cylindrical) axis

Part 8: Guided bearings and restraint
bearings

— Restraint of movements in one or more
directions

Part 9: Protection

Part 10: Inspection and maintenance

Part 11: Transport, Storage and installation

(2) For technical specifications for bearings
including vertical and horizontal forces,
translational and

rotational movements and other geometrical and
performance characteristics, see A.3.1 (3).

A.2 Symbols

(1) Symbols for the most common types of
bearings may be taken from EN 1337-1, Table 1.

A.3 General

A.3.1 Bearing layout

(1) The bearing layout should be designed to
permit the specified movement of a structure
with the minimum possible resistance to such
movements.

(2) The arrangement of bearings for a structure
should be considered in conjunction with the
design of the structure as a whole. The forces
and movements in bearings should be given to
the bearing manufacturer to ensure that the
bearings provided meet the requirements.
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(3) Kpecnennst 3 BKa3iBKOIO pO3TalllyBaHHs
OTIOPHUX YaCTHH MAIOTh MICTUTH TakKi JIaHi:

a) CIIPOLLIEHUH 3arajJbHUI BUTIISA MOCTY 3
B1JI0OOpa)KEHHSM OIOPHUX YaCTHH Ha TUIaHI;

b) geranbHi AaHi PO Micle pO3TalTyBaHHS
OTOPHUX YAaCTUH (HANPUKIIAA, TOTIUOICHHS Ta
apMyBaHH:);

C) YiTKYy BKa3iBKY THITy OTIOPHUX YaCTHH Y
KO>KHOMY MiCIli PO3TaIllyBaHHS;

d) TabGnuIrto 3 TOKIAJHUMH BUMOTaMH J10
KOYKHOI OIIOPHOI YaCTHHHY,;

€) JIeTabHI JaHi PO OCHOBY Ta KPITICHHS.

(4) 3a3Buuaii He mependaYaAETHCS, 110 OMOPHI
YaCTUHU MAIOTh YMHUTH OIip MOMEHTaM, 110
BUKIIMKAHI IOBOPOTaMH. SIKIIIO TaKuit
o0epTanpHui pyX IPUCYTHIN, HOTr0 HEOOX1THO
BpaxyBaTH, BUKOPHCTOBYIOUYH CaMy OIIOpy abo
KOHCTPYKIIit0. SIKII0 nepeadavaeTbes, 1o
OTIOpY MAIOTh YHHUTH OMIp 00EPTAITEHOMY
pyXy, HEOOX1THO MPOBECTH aHATI3 JUIS
3arno0iraHHs HETaTUBHOMY BIUIMBY Ha OIIOPH,
nuB. A.3.2.

(5) igitom (3mMiHa 3HaKa OMOPHOI peaKIIii)
MO’K€ BUKIIMKATU HAJAMIpHUN 3HOC OIIOPHUX
YaCTHH, AKIIO TaKi CUTYyallii BAHUKAIOTh YacTo.
SIkio ney npouec HEeMUHYYHU, MOYKHA
3aCTOCOBYBATH CTBOPEHHS MOTIEPETHBOTO
HaANPYXKeHHS TSI 3a0e3neueHHsT HeoO0XiIHOT
JIOJTATKOBO1 BEPTUKAIBHOI CHIIH.

(6) OnopHi yacTUHU 1 MigAGEPMEHHUKH CIiT
MIPOEKTYBATH 3 YpaxyBaHHSIM MOXKIIMBOCTI 1X
OTJIAy, TEXHIYHOTO 0OCITYrOBYBaHHS 1 B pasi
HEOOX1THOCTI - 3aMIHH .

IMpumirka 1 — 3 MeTor0 3a0e3MeUeHHs OTJISIIIB OTIOPHI
YACTUHHM CJIiJ] 3a0€3MEUNTH 1HIUKATOPAMHU MIEPEMIIIICHHS 3
BIIMITKaMH, 110 MMOKa3yrOTbh MAKCUMAJIbHO JOITYCTUMY
BCIIMYUHY.

IIpumirka 2 - Heo6xinHo nepenbaunty 3a30p He Oinblne
HiK 10 MM 17151 TOBTOPHOT YCTAHOBKH / 3aMiHM OlIOpHU 200
11 YaCTHUH IPHU MAAOMKpPpadYyBaHH1 KOHCTPYKII1.

(7) 3a HEOOX1THOCTI TTOTIEPETHE B1ICTOIOBAHHS,
H0ro CJ1iJ] MPOBOAMTH B 3aBOJICHKUX YMOBAX.
Sxio migronka Ha Oy/AiBeIbHOMY MallJJaHUUKY
HEMMHYYA, il IPOBOJATH Y BIAMOBIAHOCTI 3
JOKJIaTHUMH THCTPYKIIIMU BUPOOHHKA.

A.3.2 E¢exT 0e3nepepBHOcTi 1edopmanii
(1) Ilomo BamkoBUX Ta KOTKOBUX OMOPHUX
YaCTUH MOCTA: TIPU MPOEKTYBaHHI KOHCTPYKIIi{
Ta OTMOPHU CJ1J1 BpaXOBYBAaTH Y IOBHOMY 00cs31
3Ha4YeHHS HEPIBHOMIPHOTO THCKY 10 JIOBXXHHI
KoB3aHKH a00 Oanancupa. OcoOnuBy yBary
HEOOX1JTHO 3BEPHYTH Ha NMPOEKTYBAHHS TaKUX
€JIEMEHTIB:

a) KOHCTPYKLIi Ha KpUBIH Ha IUIaHI;

(3) A drawing showing the bearing layout
should include the following:

a) a simplified general arrangement of the bridge
showing the bearings in plan;

b) details at the bearing location (e.g. recess and
reinforcement) ;

¢) a clear indication of the type of bearing at
each location;

d) a table giving the detailed requirements for
each bearing;

e) bedding and fixing details.

(4) Bearings should not normally be expected to
resist moments due to rotational movement.
Where such rotational movement is present
provision should be made to accommodate it by
using the bearing itself or within the structure.
Where bearings are required to resist rotational
movement an analysis should be carried to
ensure that the bearings will not be affected
adversely, see A.3.2.

(5) Uplift may cause excessive wear in bearings
if such conditions occur frequently. Where uplift
is unavoidable prestressing may be used to
provide the necessary additional vertical force.

(6) Bearings and supports should be designed in
such a way that they can be inspected,
maintained and replaced if necessary.

NOTE 1: For inspection purposes bearings should be
provided with movement indicators with markings
showing the maximum allowable movements.

NOTE 2: A clearance of not more than 10 mm should be
provided for resetting or replacement of bearings or parts
of bearings during jacking of the structure.

(7) If presetting is required it should be carried
out at the factory wherever possible. If
adjustment on site is unavoidable it should be
carried out in accordance with the
manufacturers’ detailed instructions.

A.3.2 Effects of continuity of deformation
(1) For line rocker and single roller bearings, the
full implications of uneven pressure along the
length of the roller or rocker should be taken
into account in the design of the structure and
the bearing. Particular care should be taken in
the design of the following:

a) structures curved in plan;
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b) KoHCTpYKILIi 3 MPOMIKHUMH ONOPaMU Maoi
YKOPCTKOCTI;
C) KOHCTPYKIIIi 3 MONepeyHuMH OaaKaMu;
d) KOHCTpYKIIii 3 MONepeYHUMHU OaJIKaMHu, Jie
SKHX B SIKOCTI BOYIOBaHHMX OTOP IS
MONIEPEUYHUX OAIOK TOCUTH €(EKTHBHO
BUKOPHUCTOBYBAaTH OanaHcup ab0 KaToK ;
€) KOHCTPYKIIii, sIK1 MiITaI0ThCsI
HEPIBHOMIPHOMY TE€MIIEpAaTYpPHOMY BILIUBY.
A.3.3 3akpinuieHHs1 ONIOPHUX YACTHH
(1) P 3akpinieHHsI MOCTOBUX OIOP
MIPOEKTYEThCS 32 TPAHUYHUMH CTaHAMU 32
BTPATOIO HECYHOI 3/1aTHOCTI. SIKIIIO MOJIOKEHHS
OTOPHOT YacTUHHM a00 T eIeMeHTa
HiATPUMYETHCS TIOBHICTIO 200 YaCTKOBO 3a
JIOTIOMOTOI0 TE€PTS, CIiJ] MEPEBIPSTH iX Oe3MeKy
B IUTaHI KOB3aHHS 3T1IHO 3 HEPIBHICTIO:

Ve <Via (A.1)

ac VEd - PO3paxXyHKOBC 3HAYCHHS 3CYBHOTO

3YyCHILIA, SIKC ,Z[i€ Ha OIIOPHY YaCTHUHY MOCTY;

Y7
Via =_K'NEd +Vpd’
U

ne N, - MiHIMallbHE PO3PaXyHKOBE 3HAYCHHS

OTMopy 3pYIICHHIO, sIKE€ 3a3BUYail [ll€ Ha
3'€eTHaHHA CIIIBHO 3 Vi, ;
Vo pO3paxXyHKOBE  3HAUYEHHSA  ONOPY

3pYLIEHHIO OY/b-SKOTO KPIMUIBHOTO MPUCTPOIO
BIJIMOB1THO 710 €BPOKO/T;

MUy - XapaKTEepUCTHUYHE 3HaueHHs KoedilieHTa
TepTs, TUB. Ta0uIo A.1;

Y, - KOe(hILIEHT HAMIMHOCTI ISt TEPTH
Hpumirka: 3HaueHHS

HAI[IOHATLHOMY  JIOJIaTKY.
3HAYEHHS:

Moxe OyTH TmpuBeneHe Yy
Pexomennmyrotbcst  Taki

V. = 2,0 («cTans - cranby),

Y, = 1.2 («crans - 6eron»)

b) structures with slender piers;

¢) structures without transverse beams;

d) structures with transverse beams where the
line rocker or single roller could effectively act
as a built-in support for the transverse beam;

e) structures with a transverse temperature
gradient.

A.3.3 Anchorage of bearings

(1)P Anchorages of bridge bearings shall be
designed at the ultimate limit state. Where the
position of a bearing or part of a bearing is
retained either completely or partially by friction
its safety against sliding shall be checked in
accordance with the following

Veo <V, (A1)
where V,, is the design value of the shear force
acting at the bridge bearing

7
Via =_K'NEd+Vpd’
)7

N, is the minimum design force acting normal

to the joint in conjunction with V;, ;

V.. is the design value of shear resistance of

any fixing device in accordance with the
Eurocodes;

U, 1s the characteristic value of the friction
coefficient, see Table A.1;
7, 1s the partial factor for friction.

NOTE: The value for gy may be given in the National
Annex. The following values are recommended.

7, = 2.0 for steel on steel

7, = 1,2 for steel on concrete

Tabnuns A.1 — XapakTepucTUuHe 3HaAYCHHS KOePIIIEHTA TEPTS L,

[ToBepxHeBa 00poOKa CTaIeBUX
€JIEMEHTIB

«CTaJlb — CTAaJIb»

«CcTajabp — OETOH»

be3 nmokputTs Ta MacTuna

Mertani3zoBaHe MOKPUTTS 0,4 0,6
[ToxpuTTs 3arapToBaHUM

CHJIIKaTOM ITUHKY

[H1m1 Bugm o6pobku BunpoOyBanus BunpoOyBanus

Table A.1: Characteristic values of the friction coefficient

Surface treatment of steel
components

Steel on steel

Steel on concrete

Uncoated and free from grease
Metal-sprayed
Coated with fully hardened

0,4

0,6
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zinc silicate

Other treatment

From test

From test

(2) 3nauenns N, A KOHCTPYKIIIH 3

JUHAMIYHUM HABaHTA)XCHHSIM CJIi/I BU3HAYATH 3
ypaxyBaHHSM JTUHAMIYHUX KOJIMBAaHb
HABAaHTA)XCHHS BiJl PyXy TPaHCIOPTHUX 3aCO0iB.
(3) Tepts He BpaxoByeTbes ( N, = 0) npu
MIPOCKTYBaHHI 3aJII3HUYHUX MOCTIB Ta
KOHCTPYKIIIH, SKi MIJIAF0ThCSI CEHCMITHOMY
BILJIUBY.

(4) S0 BUKOPUCTOBYIOTHCS aHKEPHI O0ITH
a0o 1HIII aHAJIOT1YHI KPIMMJIbHI 3ac00U IS
3a0e3MeueHHs ONopY rOPU30HTATBLHOMY
MepeMIIeHHIO, HEOOXITHO TIEPEKOHATHCS, 1110
TaKHUH OTIp JOCATHYTO 10 BAHUKHEHHS ITHX
nepeminieHb. Ko 00JTH BCTAHOBJICH] B
OTBOPH 3 HOPMATHBHUMH JIOITYCKaMH 1 HE
3aTATHYTI, epeMIleHHs] HEeMUHY4Ye OyTyTh
BinOyBarucs. Take siBUIIE HEMPUIHITHO B
YMOBaXx €KCIUTyaTaIlii.

A.3.4 YMOBH MOHTAXKY

(1) YMoBH MOHTaXy 3 ypaxyBaHHIM
MIOCITITIOBHOCTI OyIiBHUIITBA Ta BILTUBY
(axTopiB, 110 3a1eXkKaTh BiJ Yacy, HEOOXiIHO

BU3HAUUTH Ta Y3TOJUTH 13 BUPOOHUKOM.
IIpumirka: 6epy4n 10 yBaru TpyAHOILI IPOTHO3YBaHHS
YMOB Ha OyIiBEIIFHOMY MalIaHYHKY TIiJl 9aC MOHTAXY,
NPOSKTYBaHHS OMIOPHUX YACTHH Ma€ IPYyHTYBATHCS Ha
MIEBHI KUTPKOCTI albTePHATHBHUX MPHITYIICHb, JIHB
A4.2.

A.3.5 OnopHi yacTuHU: 3230pHU

(1) Y Bumagkax, KoJu OMOPHI YaCTUHU
MPOEKTYIOTHCS 3 YPaxyBaHHSIM ONOPY
TOPU30HTAJILHUM CUJIaM, MOXKYTb B1JIOYTHCS
JIesIK1 MepeMIILeHHs Iepe]] BUOOPOM 3a30py.
(2) 3aranpHui 3a30p MK KpalHIMU TOUKaMU
nepeMIIeHHsT MOKe OyTH 10 2 MM, SIKIIO 1HIIIE
HE nepeadayeHo 1 He MOTOPKEHO 3 BUPOOHHUKOM.
(3) 3a30pu HE BpPaXxOBYIOThCS, KOIH
JIOITYCKA€ETHCS] TOPU3OHTAIbHE TIepEMIILICHHS,
SKIIO TITBKYU HE Oy/1e TOBEJEHO, IO TaKe
nepeMimieHHs Oyze MOCTIHO Biq0yBaTUCS B
NPaBUWIHLHOMY HAIPSIMKY.

(4) SAxmo nis 3a6e3neueHHs Onopy
TOPU30HTAILHUM CHJIaM NOTpiOHO Oinblie
OJIHI€T OTIOPHOT YaCTUHU, ONIOPHU Ta OMOPHI
€JIEMEHTH HEeOOX1JJHO MPOEKTYBAaTH Tak, 1100
HEPIBHOMIPHUHN PO3MOLI 3a30py HE
NEePEIIKOKaB IIbOMY nepeMitienHio. Li
€JIEMEHTH TaKOX MaloTh 3a0e3MeuyBaTi
PO3MO/11T HABAHTAKEHHSI, BUKJIMKAHOTO

(2) For dynamically loaded structures the value
of N, should be determined taking into

account any dynamic variations in traffic loads.

(3) For railway bridges and structures subjected
to seismic situations friction should not be taken
into account ( N, = 0).

(4) Where holding down bolts or other similar
devices are used to provide some of the
resistance tohorizontal movement, it should be
demonstrated that this resistance is provided
before any movement can take place. If bolts are
provided in holes with normal tolerances,
movement will inevitably take place before the
full resistance to movement is achieved. This is
unacceptable in service conditions.

A.3.4 Conditions of installation

(1) Conditions of installation taking into account
the construction sequence and other time
dependent effects should be determined and

agreed with the manufacturer.

NOTE: In view of the difficulties of predicting conditions
on site at the time of installation the design of bearings
should be based on a number of alternative assumptions,
see A.4.2.

A.3.5 Bearing clearances

(1) Where the bearings are designed to resist
horizontal forces, some movements will take
place before clearances are taken up.

(2) The total clearance between extremes of
movements may be up to 2 mm unless otherwise
specified or agreed with the manufacturer.

(3) Clearance should not be taken into account
when allowing for horizontal movements unless
it can be shown that these movements will be
permanently available in the correct direction.

(4) If more than one bearing is required to resist
horizontal forces, the bearings and their supports
should be designed to ensure that an adverse
distribution of clearance will not prevent this
happening. They should also be designed to
accommodate the sharing of the load between
the bearings caused by any distribution of
clearance.
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PO3MOILIIOM 3330y, MiXK OIIOpaMHU.

A.3.6 Onip onOpHUX YACTHH KOYEHHIO i
KOB3aHHIO

(1) Onip nepemilIeHHIO PI3HUX THUIIIB OIIOP
MO3Ke OyTH po3paxoBaHO BinmoBigHO 10 EN

1337 .Mpumirka 1: o po3paxyHKiB clliJi BBOAUTH
MIOTIPAaBKy Ha HAHOIIBII HECTIPUATIMBY KOMOIHAIIIFO
TOITyCTAMUX BiAXWIICHBb BIACTHBOCTEH MaTepiajiB, yMOB
JTOBKLIIIS Ta BUPOOHUIITBA i TOITYCKiB IIPU MOHTAXI.
[pumirka 2: BractuBocTi AeIKUX MaTepiaiiB
(nanpukinazn, 3Hoc, abo xoediuient Teprs PTFE, abo
neopMaTUBHICTh €1aCTOMEPIB), SKi AIMCHI TUIBKH B
NIEBHOMY [liara3oHi TeMIepaTyp i IpHu NEeBHIN IIBUIKOCTI
nepeMilleHHs], 3a3BHYai MaloTh MiCIe B KOHCTPYKIIiSIX.
Bonu fificHi HIIIe 32 YMOBH HAJICKHOTO TEXHIYHOTO
00CTyroByBaHHS 1 3aXUCTIi OMOP Bif il MIKITHBUX
PEUYOBHH.

Hpumirka 3: OakTHIHAN OTTip MTEPEMIIIEHHI0, HIMOBIPHO,
OyJie 3HAYHO MEHIIHNM, HiXK PO3PaxyHKOBHI MaKCUMYM.
Tomy #ioro He ciiiJi BpaxOBYBaTH B IPOCKTYBaHHI NPH
CIPUATINBOMY BHKIIOUYCHHI, K 3a3HAYCHO B (2).

(2) SIx11o onopu OHOTO TUITY BCTAHOBJIEHO
TAKUM YHMHOM, 1[0 BIJIMB HECHIPUSATINBUX CUII B
pe3yJbTaTi OMopy MEPEMIIICHHIO AESIKHX OMOp
YaCTKOBO KOMIIEHCY€EThCS CUJIaMH, 1110 JIIOTh B
pe3ysbTaTi OMopy MePEeMIlICHHIO 1HIIUX OTI0P,
BIJIIOBIHI KOC(DILIEHTU TePTS 4, 1 M,
HEOOX1JTHO PO3paxOBYBaTH TAKUM YHHOM:

t, =050, (1+a) (A.2)
1, =050, (1-a) (A3)

ne M, - Koe(dillieHT HEraTUBHOTO BIUIUBY TEPTS

KOB3aHHS;

M, - KOoe(iLlEHT HEeraTMBHOIO BIUIMBY TEpTs

KOYEHHS;

M. - MAKCUMaIbHUM KOe(DILIEHT TEPTS OMOpH

3riaHO 3 BignoBignuMu yactunamMu EN 1337;

a - KOoeQIlieHT, M0 3aJeKUTh BiJ KITHKOCTI
OTMOPHUX  YacCTUH 31  CTUCKaJIbHUMH 1
PO3TATYBaJbHUMHU PEAKIIIMHU.

Ipumirka - 3HaueHHS (&  MOXHa BHOpaTH B
HAI[IOHAILHOMY  JIOJaTKy. PeKoMeHIOBaHI 3HAa4YCHHS
HaBeJieHi B Tabnumi A.2.

A.3.6 Resistance of bearings to rolling and
sliding

(1) The resistance to movement of the various
types of bearings may be calculated in

accordance with EN 1337.NOTE 1: The calculation
needs to allow for the most adverse combination of the
permitted variation in material properties, environmental
conditions and manufacturing and installation tolerances.
NOTE 2: The properties of some materials (e.g. wear or
friction coefficient of PTFE or stress-strain behaviour of
elastomers) are only valid for the specified temperature
range and the movement speeds that normally occur in
structures. They are only valid when the bearings are
adequately maintained and protected from harmful
substances.

NOTE 3: The actual resistance to movement is likely to
be considerably less than the calculated maximum.
Therefore, it should not be considered in the design when
favourable except as given in (2) below.

(2) Where a number of bearings of equal type
are arranged in such a way that the adverse
forces, resulting from the resistance to
movement by some bearings are partly relieved
by the forces resulting from the resistance to
movement by others, the respective coefficients
of friction u, and u,  should be calculated as

follows:
(A.2)

(A.3)

M, =05u  (A+a)
:Llr = O’Sﬂmax(l - a)

where u, is the adverse coefficient of friction;
u. 1s the relieving coefficient of friction;

M. 15 the maximum coefficient of friction for

the bearing as given in the relevant Parts of EN
1337;

a is a factor dependent on the type of bearing
and the number of bearings which are exerting
either an adverse or relieving force as
appropriate.

NOTE: The value for & may be chosen in the National
Annex. Recommended values are given in Table A.2.

Tabmuus A.2 — Koedinientu o
Table A.2: Factors «

n a

<4 1

1 _
4<n<10 6-n
12

>10 0.5
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(3) I1. (2) mo3ke 3acTOCOBYBATUCSA 110
€JTaCTUYHHMX OTIOPHUX YAaCTHUH BiJ PI3HUX
BUPOOHUKIB. Y IbOMY BUMAKY KOe(illieHTH
TepTs B hopmynax (A.2) ta (A.3) MOXYTh OyTH
3aMiHCHI BIITIOBITHUMH MOIYJISIMH 3CYBY.

(3) Clause (2) may also be applied to
elastomeric bearings which come from different
manufacturers. In such a case the coefficients of
friction in equation (A.2) and (A.3) may be
substituted by the respective shear moduli.

A.4 IligroTroBka nepeiky NpoeKTHUX
napaMeTpiB ONOPHUX YACTHH

A.4.1 3araibHi M0J10KeHHS

(1) IIpoekTHI mapaMeTpu OTMIOPHUX YACTUH
MaroTh 3a0€3MeuyBaTH MPOCKTYBaHHS 1
KOHCTPYIOBAHHS ONIOPHUX YACTHH TAKUM YUHOM,
1100 1] BILTMBOM yCiX MOXJIMBUX HaBaHTaXXCHB
MO>KHA OYJI0 YHUKHYTH HETaTUBHOTO BIUIMBY Ha
KOHCTPYKIIIO.

(2) Iepenik MPOEKTHUX MAapaMETPiB OTMIOPHUX
YaCTHH Ma€ BKIIIOYATH:

- [epemik cuit, IO AiOTH HA OMIOPHI YaCTUHU
pU KOKHOMY BILIHBI;

- [lepenik mepemilieHb ONOPHUX YACTHH TIPH
KOKHOMY BILIUBI;

- [Hmi excruTyaTariifHi XxapakTepUCTHKH
OMOPHUX YACTHH.

Mpumirka 1: Cuin i HepeMilieHHs B pe3yibTaTi pi3HUX
BIUIMBIB Ha OMOPHI YaCTUHU MIPH OYIiBHULITBI MAOTh
BLANIOB1AATH NPOCKTHUM 3HAYCHHAM, BKIIIOUA0OYU BIIJIMBH,
10 3aJIeKaTh B1/J Yacy.

Ipumirka 2: HeoOxiHO pHUBeCTH MiHIMaJIbHI 1
MaKCUMaJIbH1 3HAYCHHA CUJI 1 TEPEMIIICHD B PE3YJIbTAT1
P13HUX BIIJIMBIB HAa ONIOPH1 YaCTHUHU IPH BIATIOBIIHUX
IIOJIOKCHHAX 1 BUAAX HABAHTAXXCHHS.

IMpumirka 3: 3HaueHHS CHUJI 1 TEPEMIIIICHb B PE3YJIbTaTi
PI3HUX BIUIMBIB HAa ONIOPHI YaCTUHHU, KPIM TEMIIEPATYPH,
HABOJATHLCA JUIS IEBHOT TeMIepaTypu 1 o - Cnin
BHU3HAYUTHU BIUIMB TEMIICPATYpPHU TaAKUM YUHOM, H.[O6

MOJKHa 0YyJI0 BCTAHOBHUTH 3MiHH 3HAYCHB CHII 1
TepeMileHb B pe3yIbTaTi BIAXWICHHS BiJl 3a1aHOL

temneparypu 1 .

(3) s KOHCTPYKIIiH 3 MPY>KHOIO pOOOTOIO BC1
CHJIU 1 IepeMIllIeHHs MaloTh OyTH MPUB'sI3aHi J10
BIJIMOBITHUX BIUTMBIB. BiamoBiqH1 TpUBaTHI
KOoe(illi€HTH 1 MpaBUIa MOETHAHHS
3aCTOCOBYIOTHCSA 7S 3a0€3TICUCHHS
eKCIUTyaTaIlifHOl HaiHHOCTI y MeXaX CTPOKY
eKCIuTyaTaIti.

IIpumirka 1: [Tepemnix THIOBUX MPOEKTHHUX ITapaMeTpiB
OTIOPHUX YaCTHH HaBeaeHo B Tabmuii A.3. Ckiaz
PO3paxyHKOBHX MapaMeTpiB, SIKi MPEICTaBIAIOTE COO0I0
TEXHIYHI crenudikaii OIMOPHUX YaCTHH, CIIi MPUAMAaTH
3a TaOJIMIICIO, [0 HABOJUTHC.

Ipumirka 2: Sk npaBniIo, Npu MPOEKTyBaHHI OIIOP
JIOCTaTHBO BPaXOBYBATH MOEIHAHHS BIUIUBIB, Ki
HaWOLIBII IKIJIMBO BIUIMBAIOTH HA HUX, AUB. TAOJIMIIIO
A.3. B 0coOnMBUX BHIAIKaX MOXHA OTPUMATH BEIHKY
€KOHOMII0, po3riIsfaroun (pakTHIHI CyMiCHI 3HAUCHHS
PE3YJIBTATIB BILIHBY.

A.4 Preparation of the bearing schedule

A.4.1 General

(1) The bearing schedule should ensure that
bearings are designed and constructed in such a
way that under the influence of all possible
actions, unfavourable effects of the bearing on
the structure are avoided.

(2) The bearing schedule should contain:

— a list of forces on the bearings from each
action;

— a list of movements of the bearings from each
action;

— other performance characteristics of the
bearings.

NOTE 1: Forces and movements from the various actions
during construction are to be appropriate to the
construction and inspection scheme including time
dependent effects.

NOTE 2: Forces and movements from variable actions are
to be given extreme minimum and maximum values
corresponding to the relevant load positions

NOTE 3: All forces and movements from actions other
than temperature are to be given for a specified

temperature 7 . The effects of temperature need to be
determined in such a way that the effects of deviation

from the specified temperature T, can be identified

(3) For structures with elastic behaviour, all
forces and movements should be based on
characteristic values of actions. The relevant
partial factors and combination rules should be
applied at serviceability, ultimate or durability
limit states.

NOTE 1: Guidance for a bearing schedule with
characteristic values of bearing reactions and
displacements is given in Table A.3. Design values
representing the technical specifications for bearing are to
be derived from this table.

NOTE 2: Normally the most adverse combination of
action effects is sufficient for the design of bearings, see
Table A.3. In special cases greater economy may be
achieved by considering the actual coexistent values of
action effects.
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(4) Anamiz KOHCTPYKIIiH, A IKUX Aeopmariis,
10 BUHUKAE B PE3YNIbTAT] BIUIMBIB IPYroro
MOPSZIKY BOXKIIUBA , MOXKE 3I1IMICHIOBATUCS Y JIBA
eTaru:

a) aHaTi3 BIUIMBIB HA PI3HUX CTAisIX
OYyIIBHHIITBA 0 CTBOPEHHS OCTAaTOYHOI (hopMH
KOHCTPYKIii, HeOOX1AHOT micis OyaiBHUIITBA
JUIS1 3a/1aHOT TEMIIEpATypPH;

b) aHasi3 4acOBMX BIUIMBIB HA OCTATOYHY
(hopMy KOHCTPYKITii.

[pumirka: Sk npaBuiIo0, BUCTABIAETHCS BUMOTA MO0
BHM3HAYCHHS OCTATOYHOI TEOMETPUYIHOI (hOpPMHU MOCTa
(BKIIIOYAIOYH OTIOPHI YaCTHHM) TS TICBHOI TEMIIEpaTypH
0 3aKiH4YeHHIo OyxiBHHIITBA. L[5 TemmepaTypa
BUKOPHUCTOBYETLCS JI1 KOHTPOJIIO IIPU BU3HAYEHHI
HEOOXI1THUX 3aX0/1iB IIpH OYAiBHUIITBI, & TAKOXK IS
BU3HAYCHHA CUJI 1 IEPEMIIICHD B PE3YJIbTAaT1 BIUIMBIB IIPU
eKCILTyaTallii 3 ypaxyBaHHSIM ITOXHOOK.

A.4.2 BusHauyeHHS PO3PaAXyHKOBHX 3HAYEHb
HABAHTAaXKeHb i nepeMillleHb, sIKi Ail0TH Ha
ONOPHI YACTHHU

A.4.2.1 3arajbHi MoJI0:KeHHS

(1) ITpu Bu3HAYCHHI HABAaHTAXKCHB 1
nepeMilleHsb, o AIF0Th HA OMOPHI YaCTHHH, B
KpPECJECHHSX CJIiJI 3a3HaYUTH TaKi BUXIIHI JaHI:
a) OCTaTOYHA T€OMETpHYHA (POpMa 3aKIHUCHOTO
MOCTY IIpU HOpMaTUBHIN Temmepatypi 7 ;

b) po3rairyBaHHsS HEPYXOMHUX 1 PYXOMHX
OTIOPHHX YaCTHH HA MOMEHT MOHTaXY IPH
HOpMaTuBHIi Temmeparypi 7 ;

C) JUTS €TaCTUYHUX OMOPHUX YACTHH -
MIOJIOXKEHHS 1 IEPEMILLIEHHS OTIOPHUX YaCTHUH 32
MICIIEM YCTaHOBKHM Ma€ BIAMOBIIATH JIOMYyCKaM
[Py HOPMATUBHIN Temnepatypi 7 ;

d) 6ynb-sxa moxuOKa MoI0KEHHS OMOPHUX
YacTHUH MIPH HOpMaTUBHIN Temnepatypi Ty, ska
MOK€ BUKIIMKATH 301TbIICHHS 800 0OMEKEeHHS
MepeMilieHb, Ma€ OyTH BKIIIOUEHO B JIOMMYCKH
MIPOSKTHHUX 3HAYCHb HOPMATUBHOT TEMITCPETYPH
Ty 1, BIIIOBIAHO, 1O MPOEKTHUX 3HAYCHD

nepenajy Temreparyp At .

(2) TloxuOka MonoKEHHsSI PyXOMHUX OTOPHUX
YaCTHH B1IHOCHO IOJIOKEHHSI HEPYXOMHUX
OTOPHMX YaCTHH, a00, B pa3l e1acTUYHHUX OIOp,
- BITHOCHO HEHTpaJIbHOT TOYKHU MEepEeMILICHHS
IIPU MOCTITHOMY BIUIMB1 HA MOMEHT 3aKiHUEHHS
Oy/IiBHULITBA MOCTA 1 337]aHOT HOPMATHUBHOI
temneparypu Ty 3ayexars BiA:

a) croco0y MOHTaXXy OIOPHOI YaCTUHH;

b) cepennboi TeMIepaTypy MOCTa TIPU MOHTaXI1
OMOPHUX YACTHH;

C) TOYHOCTI BUMIPIOBaHHS CEPEIHBOI
TEeMIepaTypy MOCTa, TUB. PUCYHOK A.1.

(4) For structures in which the deformations
aresignificant for action effects second order
analysis may be performed in two stages:

a) for the actions during the various construction
phases up to the attainment of the final form of
the structure that are required after construction
for a specified temperature;

b) for all variable actions imposed on the final

form of the structure.

NOTE: In general there is a requirement for the final
geometrical form of the bridge (including its bearings) to
be specified for a particular temperature after completion
of construction. This is used as a reference for determining
the necessary measures during construction and also for
determining forces and movements from variable actions
during service taking into account any uncertainties.

A.4.2 Determination of design values of
actions on the bearings and movements of the
bearings

A.4.2.1 General

(1) In determining the actions on bearings and
their movements the following reference
situation should be recorded on the drawings:

a) Final geometrical form of the completed

bridge for the reference temperature T ;

b) The locations of the fixed bearings and the
sliding bearings at the time of installation for the
reference temperature 7 ;

c) for elastomeric bearings, the position and
movements of the bearings at their location
should conform to the assumptions made for the
reference temperature 7} ;

d) any uncertainty of position of the bearings at
the reference temperature T, that may give rise
to enlarged movements or restraints to such
movements, is included in the assumptions for
the design values of the reference temperature
TO and, consequently, for the design values of

the temperature differences At .

(2) The uncertainty of position of the sliding
bearings in relation to the position of the fixed
bearings, or in case of elastomeric bearings in
relation to the neutral point of movement for
both permanent actions at the time of completion
of the bridge, and the given reference
temperature T, depends on:

a) the method of installing the bearings;

b) the mean temperature of the bridge when the
bearing are installed,

¢) the accuracy of measurement of the mean
temperature of the bridge, see Figure A.1.
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Tabmuns A.3 — TunoBuil nepenik MPOEKTHUX MapaMeTPiB ONOP

|
s

AT

Peaxuis 1 3cyB onopHoi uactunu Homep onopn

i Ao Peaxmist Makc | Min. Makc. Min. MaxcH| Min. Makc. | Min. Makc | Min. | Makc. Min.
Ry A | A H, H, y H, M, M, | M, M, M, M,
' ; [xkH] | [xH] | [xH] [kH] | [xH] | [xH] | [xH] | [xH] [xkH] | [xH] | [xH] [xH]
BIIuBY (XapakTePUCTHUHi| 3CyB’  |MakC.w | MHH.W | MAaKc.e, | MHH.6, |MAaKC.e, | MHH.6, | MaKC.f, | MHHf, |MaKcf, | MHHf, | MaKcf, | MHHf,
3HAYCHHS
: [mM] | [mm] [Mm] [mm] | [mm] | [mm] | [mpan] | [mpax] | [mpan] | [mpax] | [mpan] | [mpax]
1.1 Biacha Bara
1.2 |~ |Iloctine
_(2 HaBaHTAKCHHS
13 |,£ |Honepenne
S |uanpyxenns
1.4 é IoB3ydicTs
ycajxka
2.1 Hapanraxuns
(pyx Tpancnopry|
22 CrenianbHi i/a6o 2.1
TPAHCIIOPTHI
3acobu
23 BiguentpoBa
cuna
2.4 Cunn TaJIy
MyBaHHA 1
[PHUCKOPEHHS
2.5 TTonepeune
HABaHTaXKCHHs
2.6 HaanTaxenns
Ha TPOTyap
2.7 Bitpose Be3 2.1-
g HaBaHTa)XeHHS -| 2.6/a602
Z | xoHCTpyKuis | .8
2.8 C% Bitpose
HABaHTAKCHHS —
KOHCTPYKIIiA i
PYX TPaHCIIOPTY]
2.9 Temrneparypa
2.10 Bepruxanbuuit
rpajieHT
TeMIepaTypu
2.11 TOPU3OHTAJIbHUI
rpajieHT
TeMIepaTypu
2.12 OCiZIaHHS
Ha0ynoBU
2.13 Cuia
oOMeKeHHs1/
TepTst
3.1 |_ |HepyitniBHi
2 g(ULS)
32 [3 FMinimisauis
30uTKy (SLS)
4.1 |_ |Cxig3 peiiok
4.2 é 3iTKHEHHS
43 §<PyﬁHyBaHHH
= |noBiTpsHOI JiHii
5.1
52 | E
>
5.3 5
S

* BHUKJIFOUYHUTH, SIKIIO HerHﬁHTHe

BKa3y€TBC${ TNIPOCKTYBAJIbHUKOM

MOCTY

BxazyeTbcst BHPOOHHKOM
oopu

|V manuit meperik BKIFOYEHOBCI peaKilii Ta MepeMillleHHs Ha KiHIeBOMY eTami. SIKIIo Oropn MOHTYIOThCS pH Oy/IiBHUIITBI, IX HEOOXIZHO KOPEryBaTH ITiCIIs
[KiHIIEBOT'O €Tarty; peaKliii Ta IepeMilleHHs, 110 TIePEBHIIYIOTh ITOKa3HHKH Ha KiHIIEBOMY €Talli, HABOJATHCS OKPEMO.
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Table A.3: Typical bearing schedule

™ Bearing reactions and displacements Bearing No.
%' o,
e _/””- é" N max A min A max Hy | minH | maxH, | minH, | maxM; | min M; | max M, | min M, | max M, | min M,
e i i | reaction *)
’,’ o [kN] [kN] [kN] [kN] [kN] [kN] [KkNm] [kNm] [kNm] [kNm] [KNm] [kNm]
L} »
I
e maxw | minw maxe | mne | maxe | mne, | maxf; min fz max fe min f, max f min f,
I displace-
ment *)
actions (characteristic values) [mm] [mm] [mm] [mm] [mm] [mm] [mrad] [mrad] [mrad] [mrad] [mrad] [mrad]
1.1 | perma- | self weight
nent
12 |G, P dead load
1.3 prestressing
1.4 creep and shrinkage
21 | vari- traffic loads
able
22 | @ special vehicles and/or 2.1
23 centrifugal force
24 braking and
acceleration forces
25 nosing forces
26 footpath loading
2.7 wind on structure wo 2.1 1o
2.6/or 2.8
28 wind on structure or2.7
and traffic
29 temperature
2.10 vertical temperature
gradient
2.1 horizontal
temperature gradient
2.12 settlement
substructure
2.13 restraint/ friction
force
3.1 | seismic | non collapse rupiure
(ULS)
32 minimisation of
damage (SLS)
4.1 | acci- derailment
dental
42 collision
43 rupture of overhead
line
5.1 | combi-
nations
52
5.3
5.4
5.5

*) delete if not applicable

‘ given by the designer of the

bridge

This list comprises all reactions and movements in the final stage. When the bearings are installed during
erection, they should be readjusted after reaching the final stage and reactions and movements exceeding

those of the final stage should be give separately.

given by the producer of the

bearing
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BHUINAAOK 1

[Tono)xeHHS pyXOMHX OITOPHHUX YAaCTHH ITICJII OCTATOYHOTO KPIIJICHHS JO HEPYXOMHX OIOp 3 TOUHUM
BUMIPIOBaHHSAM TEMIIEPATypH KOHCTPYKIIIi.

Case 1l
Position of sliding bearings after final connection to the fixed bearings with accurate measurements of
temperature of the structure
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BHIIAI0K 2

[Tono)keHHs OMOPHUX YaCTUH 03 TOYHOT'O BUMIPIOBAHHS TEMIEPAaTypy KOHCTPYKIT 1 KOPUTYBaHHS
TMOJIOXKEHHS TICIIsE OCTATOYHOTO KPIMJIEHHS /0 HEPYXOMHUX OTOpaM.

Case 2
Position of bearings without accurate measurement of the temperature of the structure and without
correction of the position when the final connection to the fixed bearings is made
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BHIAJIOK 3
AHaJIOT1YHO HArou 2, aje 3 OJIHI€0 a00 OUTBIIIE 3MIHOIO TTOJIOKEHHSI HEPYXOMHX OTIOP
Case 3

As case 2 but with one or more changes of location of the fixed bearings

< Cyma 000X mnepeMilleHb, < sum of both movements

—_ 0 JOPIBHIOE 3araibHOMY —_ = total movement from
NepEeMIIEHHIO, SKe temperature difference
BUKIIMKAHO pi3HHULIEIO
TEeMIEpaTyp

® Cepenus TeMIeparypa ® mean temperature of

KOHCTPYKITii 3T1IHO 3 structure as measured
BUMIPIOBaHHSAM
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Po3paxyHkoBa cepenns estimated mean
O TeMIIeparypa O temperature of structure

KOHCTPYKII{

. ITomunxka npu . error in estimation of
BHU3HAYCHHI CEPeTHBOL mean temperature plus
TeMIiepaTypu TLTIOC uncertainty from 1 or
nmoxubka ogHOrOo abo more changes of
OinbLIe 3MiH location of fixed
MOJIOXKEHHS HEPYXOMHX bearing
orop
[Tomuika npu I error in estimation of
BH3HAYEHHI CEPEIHBOT mean temperature
TEMIEpaTypu
Peanphi MEXi realistic limits of
TeMIleparypu temperature for the
KOHCTPYKIIii structure

Pucynox A.1 - Buznauenns ATy 1uist ypaxyBaHHs TOXHOOK IIOJIOKEHHS OTIOp
Ipumirka - Y HaiioHaIbHOMY JOAAaTKYy MOXKE OyTH HaBEICHO IHCTPYKIIIi 3 BHMIPIOBaHHS TEMICPATYPH.
NOTE: The National Annex may give guidance on temperature measurements.

HeoOximHO BpaxoByBaTH TOXUOKY ITOJIOKCHHS
PYXOMHUX OTIOPHUX YaCTHUH, BUKOPUCTOBYIOUHU TIPU
MOHT@)X1 BIATIOBIHE BEPXHE 1 HIDKHE 3HAUCHHS

(3) The uncertainty of the position of sliding
bearings should be taken into account by taking
an appropriate upper value 7,

and a lower

max

Tymax 1 Tymin » IO BH3HAMAKOTHCS TAKUM YHHOM! value T, for the installation. These should be
taken as:
Toma =Ty + AT, (A4) Ty =Ty + AT, (A4)
7—(']min = ]Z) - ATE) (AS) T;)min = T'O - ATE) (AS)

Npumirka: 3nauenns AT, moxe Oyrn Bu3HAYEHO B

HauioHanbHOMY Jjoxatky. Yumcnosi snauenns AT, mis

CTaJEBUX
PEKOMEHIOBaHI.

MOCTIB

HaBeneHi B Tabmmmi A4 gk

Table A.4 are recommended.

NOTE: AT, may be specified in the National Annex.

Numerical values of AT}, for steel bridges as given in

Tabnuna A.4 — Yucnosi 3HauenHs AT

Bumnaznox MonTax AT, °C
1 MoHTaX 3 BUMIPIOBaHHAM TeMIEpPaTypH 1 KOPUT'YBaHHSIM 0
TIOJIOKECHHS
2 MoHTaxx 1pu po3paxyHKOBIM Temmeparypi 1 0e3 15
KOPUTYBaHHs TOJOXEHHs NMpH Temreparypi mocta I, +
10°C
3 MoHTaxx 1npu po3paxyHKOBIM Temmeparypi 1 0e3 30
KOPUTYBaHHsI TOJOXKEHHS 3 OJHi€l0 a0o Oiiblie 3MiHOO
TIOJIOXKEHHS HEPYXOMHUX OTIOP
Table A.4: Numerical values for AT,
Case Installation of bearings AT, °c
1 Installation with measured temperature and with 0
correction by resetting
2 Installation with estimated temperature and without 15
correction by resetting with bridge set at 7, + 10°C
3 Installation with estimated temperature and without 30

correction by resetting and also one or more changes in
the position of the fixed bearing
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(4) [IpoekTHe
temneparyp AT *,, 3

3HAYCHHS nepenamy
ypaxyBaHHSIM TOXHOKH
TIOJIOXKCHHS OIOPHUX YaCTHH, BH3HAYAETHCS 3a
TaKoIo (HOpMyIIOIO:

AT *, = AT, + AT, + AT, (A.6)

ne AT, - XapakTepUCTHYHE 3HAuU€HHs nepenany

EN 1991-1-5
niana3zoHy

3riAHO 3
TOYKU

TEMIIEpaTyp MocTa
BiJTHOCHO CepeIHbOI
TEMIIEPATYpP;

AT , - JI0JIaTKOBa yMOBa Oe3meku, Mo J0IMyCKae

nepernaj TeMIepaTyp MocTa;

AT, - ymoBa 0e3neKku AJsi ypaxXyBaHHSA IMOXUOKH
MIOJIOKEHHS OTOPHOI YaCTWHU TPU HOPMATHBHIH
TEMIIepaTypi.

Ipumitka 1: B HanioHanbHOMY I0JAaTKy MOXYTh OyTH

BU3HAYCHI ATy i AT}

Mpumirtka 2: Yucnosuii npuknan susnadenns AT *, mis

BUTIAJIKY 2 3a TabmuIero A.4:

T... =-25°C,
Ty ,.=+45°C,
AT, =+35°C,
T, =+10°C,
AT, =+ 15°C,
AT, =+ 5°C,

AT *, =35+5+15=+ 55°C

Mpumitka 3: Tlpu suxopucranni AT *, nna pyxommx

OIMMOpHUX YaCTHUH 3 CJICMCHTAMH KOB3aHHS abo KaTkamu i
JUIsl IUIACTUYHMX OIOPHUX YacTUH IIPOEKTHI KpuTepii
MaroTh BLANOBLAATU T'PAaHUYIHUM CTaHAM 34 BTPATOKO HECHOI1
34aTHOCT1, a HC TIpPaHWMYHUM CTaHaM 3a BTpPATOO
CKCILTyaTalllMHO1 HAIIMHOCTI.

(5) Y Bumaakax, KOJu BILUTUBU HA OMOPHI YaCTUHU
Ta iX TepeMillleHHs BU3HAYEHO  IIISIXOM
HENIHIMHOrO 3arajbHOro aHaji3zy KOHCTPYKLIL
(onopHi YaCTUHU € KOHCTPYKTUBHUMU
eJleMeHTaMHu), 1 ToTpiOHI  AudepeHIianbHi
pO3paxyHKHM, NPOEKTHE 3HAa4Y€HHs Iepenany
TeMIeparyp Moxe OyTu po3paxoBane, sk AT *,

AT *, =y ATy

KoeQillieHT HaIIHHOCTI

(A.7)

ey, - nepenany

TEMIICPATYyDP.
Hpumirka: s
npumitku 2 . A.4.2.1 (4), y; Oyle MaTu Taki 3HAUEHHS:

BUMIAJIKy, HAaBEJCHOTO B MpPUKIAII

- Bunazok 1 3a tabinuero A4y, = g =115
55
- Bunanok 2 3a rTabnunero A4 Y, = g =16

(4) The design values of the temperature
difference AT *, including any uncertainty of the

position of the bearings should be determined
from
AT *, = AT, + AT, + AT,

where AT} is the characteristic value of the

(A.6)

temperature difference in the bridge according to
EN 1991-1-5 relative to the mid point of the
temperature range;

AT, is the additional safety term to allow for the
temperature difference in the bridge;

AT, is the safety term to take into account the
uncertainty of the position of the bearing at the
reference temperature.

NOTE 1: The National Annex may specify AT, and AT} .

NOTE 2: A numerical example for determining
AT * , for case 2 in Table A 4 is:

T,..=-25C,
T, =+45°C,
AT, =+35°C,
T, =+10°C,
AT, =+ 15°C,
AT, =+ 5°C,

AT *, =35+5+15=+ 55°C
NOTE 3: In using AT *, for bearings with sliding

elements or rollers and for elastomeric bearings the design
criteria should be appropriate to ultimate limit states and not
to serviceability limit states.

(5) Where actions on bearings and their
movements are obtained from a non linear global
analysis of the structure (with the bearings being
structural components) and incremental
calculations are required, the design value of the
temperature difference AT *, may be expressed

in terms of:

AT *, =y, AT, (A.7)
where y, is the partial factor for the temperature

difference.
NOTE: In the case of the example given in NOTE 2 of

A.4.2.1(4) y; would take the following values:

0
lin Table A4 7, =— =115
case 1 in Table Vr 35
, 55
case 2 in Table A4 y, = 35 =16
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-Bunazok 3 3a TaGiuuero A4 ¥, = % =2,00

(6) Ilpu BM3HAUEHHI PO3PAXyHKOBUX 3HAYCHD
BIUIMBIB Ha OMOpPHI YaCTHHU Ta iX INEpeMilIeHb
CiI BpaxoBYBaTH IIO€AHAHHS  BIIMOBITHUX
HAaBAaHTAXCHb:  MOCTIMHUX,  KOPOTKOYACHHX,
PYXJIUBUX Ta BUIAJIKOBHX.

case 3 in Table A4 ¥, = % =2,00

(6) For determining the design values of actions
on bearings and their movements, the relevant
loading combination for the persistent, transient
and accidental load combinations should be taken
into account.

A.4.2.2 BuiuBu B NMOCTiHHUX PO3PAXYHKOBHX

yMoOBax
(1) [TocTiiini PO3paxyHKOBI YMOBH
3aCTOCOBYIOTBCS  JUISI  MOCTa  IHCHS  HOTO

OyIiBHMIITBA B HEOOXiMHIM (hopmi 3 MOCTIHHUMHU
BIUTMBAMU TIPY HOPMAaTHUBHiH Temnepatypi 7.
Mpumirka: nus OyxiBaunTea nus. A.4.2.3.1.

(2) V Bumagkax HEOOXiIHOCTI PO3IJISAY BIUIMBY,
IO 3aJeKUTh BiJ Yacy, MOTO CIiJ MPOBOIUTH
TIJIBKY MICIIsI 3aKIHYEHHs! Oy 1IBHUIITBA.

(3) XapakrepucTuyHi 3HaUYCHHS BIUIMBIB BKa3aHi
B €BpoKoja, HaBeAeHHX Yy Tabmuui A.S5, AuB.
TaKOX TaomuIEo A.3.

A.4.2.2 Actions for persistent design situations

(1) Persistent design situations should apply to the
bridge after its construction with the required
form under permanent actions at the reference
temperature 7.

NOTE: For construction see A.4.2.3.1

(2) Where time dependent actions have to be
considered these should be applicable only after
construction.

(3) The characteristic values of the actions may be
taken from the Eurocodes listed in Table A.5, see
also Table A.3.

Tabmuus A.5 - XapakrepucTHuHi 3HaYE€HHS BIUTUBIB

No Bruisu €BpoKOJT

01 Hopmarusaa Temneparypa T EN 1991-1-5, nomarok A

02 Ilepenan Temnepatyp AT

1.4 | Iopsyuicte &, M ¢y =1354, EN 1992-1

EN 1992-1
Vcanka gg =1,6&,,

2.1 HapanTaxxenHs (pyx TpaHCIIOPTY) EN 1992-2

2.2 CrenianpHi TpaHCIIOPTHI 3ac00n EN 1992-2

2.3 BianenTposa cuna EN 1992-2

24 Cunu ranbMyBaHHS / TPUCKOPEHHS EN 1992-2

2.5 [TonepeuHe HaBaHTAKEHHS EN 1992-2

2.6 Hasanraxxenns Ha TpoTyap EN 1992-2

2.7 BitpoBe HaBaHTa)K€HHS — KOHCTPYKLIS EN 1991-1-4

2.8 BiTpoBe HaBaHTaXXeHHS — KOHCTPYKLIsA 1pyx EN 1992-2

TPaHCHIOPTY

2.9 Temnepatypa EN 1991-1-5,6.13 1 6.15
2.10 | BepTukanbHHii rpaJieHT TEMIEpATypu EN 1991-1-5,6.14 n 6.15
2.11 | l'opu3oHTaNBHU IPaiEHT TEMIIEPATYPH EN 1991-1-5,6.14 1 6.2
2.12 | OcigaHHsI OCHOBH OIIOP EN 1997-1
2.13 | Cunu oOMexxeHHs / TepTs EN 1337
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Table A.5: Characteristic values of actions

No Action Eurocode

01 | reference temperature 7}, EN 1991-1-5, Annex A

02 temperature difference AT

1.4 | creepey, for ¢ =1354, EN 1992-1

shrinkage ¢, =1,6&,, EN1992-1

2.1 traffic loads EN 1991-2

2.2 special vehicles EN 1991-2

2.3 centrifugal forces EN 1991-2

2.4 brake and acceleration forces EN 1991-2

2.5 nosing forces EN 1991-2

2.6 foot path loading EN 1991-2

2.7 | wind on structures EN 1991-1-4

2.8 wind on structures and traffic temperature EN 1991-2

2.9 | vertical temperature gradient EN 1991-1-5 6.13 and 6.15
2.10 | horizontal temperature gradient EN 1991-1-5 6.14 and 6.15
2.11 | settlement of substructure EN 1991-1-5 6.14 and 6.2
2.12 | restraint, friction forces EN 1997-1
2.13 | restraint, friction forces EN 1337

(4) AuB noeqHanHs BIumBiB y A.4.2.7.

A4.2.3 BruiuBu npu KOPOTKOYaCHUX
PO3PaXyHKOBHX YMOBaxX
A.4.2.3.1 Po3paxyHkoBi
OyaiBHUIITBA

(1) Sxmo omopu MOHTYIOTHCA [0 3aKiHUEHHSA
OyIIBHULTBA, NPU PpO3PaxXyHKy TIEpEMIIICHb
HEOOXiIHO BpaxOBYBaTH BCl BIANOBIJHI eTamu
OyIIBHULITBA MICISI MOHTaXy OIOp, BKIIOYAIOUH
3MIHM TPaHUYHUX YMOB CHCTEMH Ta BCi BIUIMBU B
nepion OyIiIBHUIITBA.

YMOBH B Hpoueci

(2) Cnin BpaxoByBaTH BIUTMBH, IO 3aJIeXkKaTh BiJl
qacy, 1 pO3BUBAIOThCS Ha eTari Oy/aiBHHUIITBA.

(3) ®opmy MocTta, HEOOXiTHY HAa MOMEHT
MOHTa)Xy OIIOp, MOKe OyTH BH3HAY€HO Ha OCHOBI
dopmu  Mocta  micias  OyAiBHMLTBA  NpHU
HOpMaTHUBHIN TemnepaTypi 7, .

(4) XapakTepuCTUYHI 3HAYCHHS BIUIMBIB BKa3aHi
B €BpOKO/Ii, HaBeJieH1 B TabmuIli A.6, TUB. TAKOXK
tabnuiio A.3.

(4) For the combination of actions see A.4.2.7.
A.4.2.3 Actions for transient design situations

A.4.2.3.1 Design situations during construction

(1) Where bearings are installed before the
construction is completed, all relevant
construction phases after the installation of the
bearings including any changes of the boundary
conditions of the system and all actions during
construction should be taken into account in the
calculation of movements.

(2) Time dependent actions that develop during
the construction phase should be taken into
account.

(3) The form of the bridge required at the time of
installation of the bearings may be determined
from the form required for the bridge after
construction at the reference temperature 7 .

(4) The characteristic values of actions may be

taken from the Eurocodes listed in Table A.6, see
also Table A.3.
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Tabmuns A.6 - XapakTepuCTHYHI 3HAYCHHS BIUTUBY

No Bronusu €Bpokoj
01 Hopmatusha temmneparypa T, EN 1991-1-5, nonatok A
02 IIepenag remneparyp AT
1.1 Biiacua Bara EN 1991-1-7
1.2 [TocriitHe HaBaHTaXCHHS EN 1991-1-7
1.3 [Tonepenne HanpyKeHHS
1.4 [ToB3y4icTh EN 1992-1
Ycanka EN 1992-1
2.2 HaBanTtaxxeHHsI IpU MOHTaX1 EN 1991-1-7
2.6 3MiHHI HABaHTA>KEHHS EN 1991-1-7
2.7 BitpoBe HaBaHTa)XKEHHS — KOHCTPYKIIiS EN 1991-1-4
2.8 Bitpose HaBaHTAKCHHS B mpoiieci EN 1991-1-4
OyIIBHUIITBA
2.9 Temneparypa EN 1991-1-5
2.10 | BepTukanpHuii rpagieHT TEMIIEPATyPH EN 1991-1-5
2.11 | l'opu3oHTaIbHUI TPa/lIEHT TEMIIEPATYPH EN 1991-1-5
2.12 | ocimanHs HagOYIOBH EN 1997-1
2.13 | Cunu oOMexxeHHs / TepTs EN 1337
Table A.6: Characteristic values of actions
Ne Action Eurocode
01 reference temperature 7, EN 1991-1-5, Annex A
02 temperature difference AT
1.1 self weight EN 1991-1-7
1.2 dead load EN 1991-1-7
1.3 prestressing EN 1992-1
1.4 creep EN 1992-1
shrinkage
2.2 erection loads EN 1991-1-7
2.6 variable loads EN 1991-1-7
2.7 wind on structure EN 1991-1-4
2.8 wind during works EN 1991-1-4
2.9 temperature EN 1991-1-5
2.10 | vertical temperature gradient EN 1991-1-5
2.11 | horizontal temperature gradient EN 1991-1-5
2.12 | settlement of substructure EN 1997-1
2.13 | restraint, friction forces EN 1337

(5) Ilpn BUHMKHEHHI CHJI TepTs B ¢epMax MocCTa
HEOOX1JHO BpaxOBYBaTH BIUIMB HaXWJy MOCTY 1
HaxXWJIy MOCTOBHX YCTOIB.

(6) duB criomyyeHHs BILIMBIB y A.4.2.7.

A.4.2.3.2 3amiHa omop Ta iHII KOPOTKOYACHI
PO3pPaxyHKOBi yMOBH

(1) ¥V xopoTkodacHHUX pO3paxXyHKOBUX YMOBax
XapaKTEPUCTUYHI 3HAYCHHS BIUTUBIB MOXKE OyTH

(5) During launching of bridge girders friction
forces, effects of the longitudinal slope of the
bridge and sway of the piers should be taken into
account.

(6) For the combination of actions, see A.4.2.7.
A.4.2.3.2 Replacement of bearings and other
transient design situations

(1) For transient design situations, the
representative values of actions may be reduced in
accordance with the limited duration of the .
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3MEHIIEHO Y BIAMOBIAHOCTI 3 OOMEXEHOIO
TPUBAJICTIO JTii YMOB.

Ipumirka: J[uB TakoX KOPOTKOYACHI pO3paxyHKOBI YMOBH
B EN 1991-2.

(2) duB noequnanus BrumBiB y A.4.2.7.

A.4.2.4 BBy y BUIAJKOBUX PO3PAXYHKOBHX
yMOBax

(1) BumankoBi po3paxyHKOBI YMOBH MOXE OyTH
BUKIIMKAHO TICBHUMHM YWHHUKAMH, BKIIOYAIOYH
TaKi:

- HECHpPaBHICTh JONOMDKHHMX MPUCTPOIB B
npoiieci OyIiBHUIITBA MOCTa;

- B1JIMOBA OITOPHOT YaCTUHU;

- BiAMOBa (yHJIaMEHTY a00 CTOsHA.

(2) IIpn BILJIMBAX, K1 BHUKJIMKAaHO
BUIIICHABEICHUMU YMHHUKAMH a0o0  IHIIMMH
BUIAJIKOBUMHU CHTYAIisIMH 0€3 TICBHUX NPHUYHH,
nepeMilieHHss 1 3MIIIeHHS MocTa Mae OyTH
OOMEKEHO HAJIeKHHUMH OOMEXyBadaMu, SKi
BCTaHOBIIIOIOTHCS HA OMOpax abo CTOSHAX MOCTY
TaKUM YHHOM, 1100 3HU3UTH 30MTKH 1 3amo0irTu
31CKOB3yBaHHIO MOCTa ab0 CTOSIHIB.

Mpumirka: V HamioHaTbHOMY IONATKy MOXYTh OYTH
HaBCACH1 IOAATKOBI 1HCTPYKIIIL.

(3) JuB nmpoexkTyBaHHS NS BUIAJIKOBUX
po3paxyHkoBux ymoB y EN 1992 - EN 1999.

(4) AuB cnonmy4yeHHs BIUMBIB y A.4.2.7.

A.4.2.5 CeiicMiuHi po3paxyHKOBi yMOBH

(1) [uB ceiicMiuHi pPO3paxyHKOBI YMOBH MpHU
BU3HAYCHH]1 BIUIMBIB 1 mepeMimieHb omop y EN
1998-1 1 EN 1998-2.

(2) duB cnomyuenHs BruMBiB y A.4.2.7.

A.4.2.6 Mogeai aiasi aHaJi3y npM BH3HAYeHHI
nepeMilieHb ONop

(1) ¥V Bunankax, konu aedopmaris GyHIaMEHTY,
CTOSIHIB a00 Omop y 3HAuyHIA Mipl BIUIMBAE Ha
CWJIM, IO JiI0Th HAa OMOPHI YacTUHU abo Ha
MepEeMIIIEHHST OTMOPHUX YaCTHH, Il EIeMEHTH

MalOTh OyTH BKJIIOYEHI y MOJeNb  JUIs
PO3paxyHKYy.

(2) Ilpu Bu3HAuYEHHI JIHIHHUX XapaKTEPUCTUK
IPYXHY TOPU30HTAJIBHY nedopMalliro
dyHaaMeHTiB, CTOSHIB 1  OMOp  MOXHa

3MOJICITIOBATH 33 JIOMTIOMOTOI0 OKPEMHX TPYXKHUH,
AKI MOXYTh OyTM CKOMOIHOBaHI Ml TOYHOI
BIJIMOBIAHOCTI 3arajibHii TMpPYXKHIA KOPCTKOCTI
OPY)KUH Y MiClll pO3TalllyBaHHS OIOpH, JUIs
pO3paxyHKy TIepeMilieHb 1 OOMEXEHHs iX B
HACJIiI0OK Pi3HUX BIUIMBIB, IUB. PUCYHOK A.2

situation

NOTE: For transient design situations for traffic see also
EN 1991-2.

(2) For the combination of actions see A.4.2.7.
A.4.2.4 Actions for accidental design situations

(1) Accidental design situations may be caused by
a number of factors including the following:

— failure of auxiliary devices during launching of
a bridge;

— failure of the bearing;

— failure of the foundation or pier.

(2) For actions arising from the above failures or
for other accidental situations without defined
causes, the movements and displacements of the
bridge should be limited by suitable stops at the
abutments or on the piers in such a way that
damages are limited and slippages of the bridge or
piers are prevented.

NOTE: The National Annex may give further guidance.

(3) For the design of accidental design situations
see EN 1992 to EN 1999.

(4) For the combination of actions see A.4.2.7.
A.4.2.5 Seismic design situations

(1) For seismic design situations to determine
actions and movements of bearings see EN 1998-
1 and EN 1998-2.

(2) For the combination of actions see A.4.2.7.
A.4.2.6 Analysis models for determining the
movements of bearings

(1) Where the deformation of the foundation or
the piers or the bearings has a significant
influence on the forces on bearings or the
movements of bearings, these elements should be
included in the analysis model.

(2) For linear behaviour the elastic horizontal
stiffness of the foundations, piers and bearings
may be modelled as individual springs, which
may be combined to a global spring stiffness at
the location of a bearing for the calculation of the
movements and restraints to movements for the
various actions, see Figure A.2.
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spring model
NpY>KHHHA MO/ICIb

K K
K K

@ynoamenmy cmosina onopu

PwHWWHWE—

spring stiffness K [MN/m]
1 1 1 1
= + +
K K K

xopcTkicTs npyxkunan K (MH/m)

1 1 1 1
= + +
K K

3a2anbna @ynoamenmy cmoana onopu

foundation pier bearing

total foundation pier bearing

displacements of springs vV [m/MN]

Vtotal = Vﬁ)undat[nn + Vpier + Vbearing
nepemimeHHs npyxuaa V. (M/MH)
+Vv +Vv

Vsaea;lbna - V(])ym)aafieumy cmosana onopu

Pucynok A.2 — 3araiibHa )KOPCTKICTb IIPY>KHUH CTOSTHA

Figure A.2: Global spring stiffness of pier

(3) 3aranbHa xopcTKicTh MPYKUH, 10 Biamosigaa | (3) The global spring stiffness from all of the pier
710 AKOPCTKOCTI BCIX CTOSIHIB Y MO3/I0BKHHOMY stiffness in the longitudinal direction of the bridge

HalpsIMKy  MOCTa, MOXe

Oyrm Bu3HaueHa | may be determined from the sum of all the

iJICYMOBYBaHHSM >KOPCTKOCTI BCiX CTOsHIB, AuB. | stiffness of the piers, see Figure A.3.

pUCYHOK A.3.

po0 eees

]

3aranpHa )KOpCTKIicTh npyxkun K (MH/m),

Pucynok A.3 — ['opu3oHTalIbHA )KOPCTKICTh NPYKUH OTIOP

K

3azaibha

Ko,+K,y+Kyy +Kg+Kgy + K+ Kgy U L1 LT[

total spring stiffness K [MN/m]

Figure A.3: Horizontal spring stiffness from the piers

K

total

=K, +K,, + K5, + K, + K, + Ky + K¢ [

(4) BmmuB ekcueHtpucuteTiB  mpyxuH Ha | (4) The effects of eccentricity of springs on the
posmoain 3ycwib Mae Oytu  BpaxoBaHo B | distribution of forces should be taken into

PO3paxyHKY.
A.4.2.7 CnosryuyeHHs aii
(1) Coonmywyennst  miit

account.
A.4.2.7 Combinations of actions

mis  BusHadeHHs | (1) For the combination of actions to determine

pO3paxyHKOBHX 3HA4€Hb CHJI 1 mepemimienb, mo | the design values of forces on bearings and
III0Th Ha ONOPHI YacTUHM B TMOCTIHHUX 1 | movements of bearings in persistent and transient
KOPOTKOYAaCHHX pO3paxyHKOBHX yMoOBax, auB. | design situations see 6.4.3.2 of EN 1990.

6.4.3.2 EN 1990.
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(2) [uB okpemi KoediuieHTH Yg, Yp 1 YQ, AL
MOCTIMHUX 1 3MIHHUX Jii B momatky A.2 mo EN
1090.

(3) Sxuro omopHi YaCTHMHH BCTAHOBIIOKOTHCS [0
3aKiHYCHHsI OYyJIBHUIITBA MOCTa 1 TIEPEMIIICHHS
OTIOPHUX YaCTHH MOJKHA NepeBipUTH
BUMIPIOBaHHAMU B  mporeci  OyHiBHUITBA,
3aCTOCOBYETHCS TAKUI MOPSAIOK:

1. Jlii Ha oOmMOpHI 4YaCTHHH 1 TMEpPEeMIlICHHS

HEOOXITHO BH3HAYUTH Ha KOXXHOMY eTarli
OymiBHunTBa BigmoBimHo 10 A.2.3.1. Cunix
BUKOPHCTOBYBATH XapakTepHe MOEHAHHS

BIUIMBIB, HaBezeHe B 6.5.3 (2) EN 1990. Ilpu
BUKOPUCTaHHI  aHAN3y  JPYroro  MOPSIKY
po3paxyHkoBa jgedopmariis Mae BiINOBIAATH

noyaTkoBid  ¢opmi  koHcTpykuii  (dhopmi B
TOTOBOMY BHIJISINI, ©0€3 HampyXeHb, IpHU
HopMaTuBHi Temnepatypi TO0). IlopiBHsAHHSA

BUMIPSHUAX 1 pO3paxoBaHMX 3HA4Ye€Hb MNOTPIOHO
3apeecTpyBaTd 1, 3a HEOOXITHOCTi, 3POOHUTH
KopuryBaHHs. llepeBipka TpaHWYHOTO CTaHy 3
BTPATOI0 HECHOI 3JaTHOCTI OMOPHUX YacTHH 1
KOHCTPYKLIH MoOCTa B TOYKaxX MNPHUKIAJAHHS
HABAaHTA)XECHHA BiJl OMNOPHUX YaCTUH  Mae
3nificHIoBaTHCA BiamoBigHO 10 A.4.2.7 (1) i
A.4.2.7 (2), npu UpOMY MNEPEMIIIEHHS OMOPHUX
YacCTUH PO3PAXOBYIOTBCS UISI  XapaKTEPHOTO
MOETHAHHS JTIH.

2. Po3paxyHOK CuJ, ILI0 JiI0Tb Ha OINOpHI
YaCTMHM, 1 NEPEeMILEHHS I PO3PaxyHKOBUX
3HaueHb BIUIMBIB, II0 BHHHUKAIOThH MO 3aKiHYCHHI
OyIIBHHIITBA  MOCTa, MarOTh  BIANOBIAATH
reoMeTpuuHiii ¢GopMi MOCTa 1 pPO3TallyBaHHIO
OTIOPHUX YAaCTUH BIATMOBIHO O BUMOT 1 MalOTh
OyTu mepeBipeHi Micis 3aKiHYeHHs OyIiBHMIITBA
MocTa npu HopMmaTuBHIM Temneparypi To. Skiio
3aCTOCOBYETBCSI ~ aHaNi3  JAPYroro  MOPSAKY,-
Koe(iIieHTH I MOCTIMHUX BIUIMBIB Y TTOE€THAHHI
3 pe3ynbTaTaMM TOCTIMHHMX BIUIMBIB MaroOTh
3aCTOCOBYBATUCS I HEOOXITHOT OCTaTOYHOT
dbopmu MocTa

(4) IlepeBipka TrpaHUYHOTO CTaHy 3a BTPATOIO
HECHOT 3JIaTHOCTI OMNOp MOCTa B  TOYKax
NPUKIQJaHHs  HABaHTAXEHHS BiJl  OMOPHUX
YaCTUH MPOBAJAUTHCS 3 ypaxXyBaHHSAM IO€THAHHA
nii 3rigHo 3 6.4.3.2 EN 1990. ExcuienTpucuteTn
HaBaHTAXXEHb BU3HAYAIOTBCA 32 JIOIIOMOIOIO
pO3paxyHKYy, 1110 HaBOAUTECA ¥ A.4.2.7 (3).

A.4.3 BusHaueHHsI TIOJIO)KEHHS  OIOPHHUX
YacTHH NPU HOPMATHBHIN Temneparypi Ty

(1) Temmeparypa npu MOHTaXXi OOpPH Mae OyTu
TaKoro, 100 3HAYEHHS TETUIOBOTO PO3IIUPEHHS 1
CTHCHEHHS IOMITHO HE BIAPI3HSIHCA.

2) For the partial factors yg, yp and yq for
permanent and variable actions, see Annex A2 of
EN 1090.

(3) The following procedure may be used where
bearings are installed before the construction of
the bridge is completed and where the movements
of the bearings are checked during construction
by measurements:

1. Actions on bearings and movements should be
determined for all relevant construction phases in

accordance with A.4.2.3.1. For the characteristic
combination of actions 6.5.3(2) of EN 1990
should be used. When second order analysis is
used the deformation calculated should be based
on the initial form of the structure (form as
fabricated without stresses at the reference
temperature Ty). A comparison of the measured
values and the values as calculated should be
recorded and corrections undertaken where
appropriate. Ultimate limit state verifications for
the bearings and the bridge structure at the points
of load introduction from the bearings should
follow A.4.2.7(1) and A.4.2.7 (2) with movements
of bearings calculated for the -characteristic
combination of actions.

2. The calculation of forces on bearings and
movements for design values of variable actions
that occur after the completion of the bridge
should be based on the geometrical form of the
bridge and the location of the bearings as required
and checked after construction of the bridge at the
reference temperature To. When second order
analysis 1s used, the -factors for permanent
actions in combination with the action effects
from permanent actions should be applied to the
required final form of the bridge.

(4) Ultimate limit state verifications for the
bearings and the bridge support at the points of
load introduction from the bearings should be
carried out for the combination of actions in
accordance with 6.4.3.2 of EN 1990. Any
eccentricity for loads should be obtained from the
calculation in A.4.2.7(3).

A.4.3 Determination of the position of bearings
at the reference temperature T

(1) The installation temperature of the bearing
should be such that the temperature expansion
andcontraction are not markedly different.
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(2) Hedopmartist, 1mo BUKIMKaHA IOB3YYICTIO 1
JIOJTATKOBUM TEIIJIOBUM CTHCKOM (OXOJIOIKEHHIO).

A.5 JlonaTkoBi mpaBujia 1Jisi OKpeMHUX THIIIB
ONMOPHHUX YACTHH

A.5.1 Onopu KoOB3aHHA

(1) Jomatok HaBaHTaXEHHS 10 ONMOPHUX YaCTHH
Mae OyTd mpomnopuiHuM, mo0 He Oynm
nepeBuIIeHi Mexi aedopmariii OMOpHUX IUIUT
eJEMEHTIB KOB3aHH, HaBejeHl B 6,9 EN 1337 - 2.
A.5.2 ExacTH4Hi ONIOPHI YaCTHHHA

(1) Cwmm, wmomentn 1 gedopmarii, 110
NEepeaaloThCsl Ha CIOPYUKEHHS 4epe3 eIacTUYHi
OMOpHI YaCTHUHH, MOXYThb OyTH BH3HAY€HI 3
BUKOPUCTAHHSM 3T1/IHO 3 TapaMeTPiB KOPCTKOCTI,
HaBeneHux B EN 1337-3, 5.3.3.7.

A.5.3 KaTkoBi onOpHi YacTHHH

(1) ExcueHTprCcHTET, 110 BUHUKAE Y€pe3 BiTHOCHE
MEePEeMIIIEHHs BEPXHBOI Ta HUKHBOI IUTUT T
KaTKaMHl OMNOpHOi YacTUHU ¢epMu Moxke OyTu
30IBIICHO 32 PAaXyHOK CKCIICHTPUCHUTETIB, SKi
BUHUKAIOTh Yepe3 TepTs KaTKiB 1 EeJIEMEHTIB
o0epTaHHS y BUMAJIKY ACKITHKOX KaTKiB.

(2) [JIuB  EKCUEHTPHUCUTET Yy TOINEPEUHOMY
HanpsaMKy B A.3.21A.4.3 (2).

A.5.4 Kom0iHOBaHi ONIOpPHI YacTHHH B 000HMi
(1) BusHaueHHs BIAMOBITHOTO KJacy CyMapHOTO
HUIAXY KOB3aHHsS BHYTPILIHIX YIIUIBHIOBATbHUX
CHCTEM MOJKE 3/IIHCHIOBATHCS HACTYITHUM YHHOM,
SKIIO HE BKA3aHO 1HIIIE:

Hpumirka: Krnac  cymapHoro  nuisixy  KOB3aHHS
BHYTPIIIHBOTO YIIUTBHEHHS BU3HAYAETHCS pu
BHIIPOOYBAHHAX HA MIITHICTb.
(2) Cniz yneBHUTHUCH, IO

S, <8, (A.8)

e S, - HEOOX1IHUM CyMapHUM HUISAX KOB3aHHS B
pe3yibTaTi All 3MiHHUX HABAaHTAKEHb;
S, - cyMapHH{ HUIAX KOB3aHHS BIANOBIAHO 10

EN 1337-5 5,4, abo oTpuMaHuil B pe3yibTaTi
BHUMPOOYBaHb 3rifHO 3 ogaTkoM E EN 1337-5.
(3) S, MoxHa BU3HAYUTH 32 (POpMyII0I0

D
Sd = Z : Zj:n[A¢2i

KUTBKICTH

(A.9)

ne n, - (GakTiB  MPUKIAJACHHS

HaBaHTAXCHHS, TIOB'SI3aHO]1 3 BILIMBOM A g, ;
Ap,, =A@, ... — A, .- lialla30H KyTa IIOBOPOTY 3

KpalHix MTOJIOXKEHB
HABaHTAXCHHSI,

D - BHYTpilIHIN AlaMeTp 000MMH B MM;

¢ - TIOTIPaBKa Ha PI3HUITIO MK IIISIXOM KOB3aHHS
IIPU TOCTINHIN aMIUTITYi, IO BUKOPUCTOBYETHCS

XapaKTePUCTHUUYHOTO

(2) Deformation due to creep and shrinkage may
be considered to be equivalent to an additional
thermal contraction (cooling down).

A.5 Supplementary rules for particular types
of bearings

A.5.1 Sliding bearings

(1) The load introduction to the bearing should be
proportioned in such a way that the deformation
limits of the backing plates of sliding elements see
EN 1337-2, 6.9 are not exceeded.

A.5.2 Elastomeric bearings

(1) Forces, moments and deformations exerted on
the structure from elastomeric bearings can be
determined using the stiffness parameters given in
EN 1337-3,5.3.3.7.

A.5.3 Roller bearings

(1) The eccentricity due to the relative movement
of top and bottom roller plates may be increased
by eccentricities due to the roller friction and from
rotational elements in case of multiple rollers.

(2) For eccentricity in the transverse direction see
A.3.2 and A.4.3(2).

A.5.4 Pot bearings

(1) The following procedure may be used to
determine the relevant class of accumulated slide
path of internal seal systems unless otherwise

specified.
NOTE: The class of accumulated slide path of internal seal
is related to testing for durability.

(2) It should be verified that
S, <8, (A.8)
where S, is the required accumulated slide path

due to variable loads;
S, 1is the accumulated slide path capacity in

accordance with EN 1337-5, 5.4 or from testing
according to Annex E of EN 1337-5.

(3) S, may be determined from
D
Sy = 2 Zi:niA¢2i

where 7, 1s the number of load events associated
with the effects Ag,, ;
A@,, =A@,,...— A, 1s the range of rotation

(A.9)

angles from extreme positions of the characteristic
loads;

D is the internal diameter of pot in mm;

¢ 1s a factor to correct for the difference between
the constant amplitude slide path used in tests and
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npy BUNPOOYBAaHHSX, 1 (PaKTUUYHUM PE3yIbTaTOM

nepeMiIeHHS 31 3MIHHOIO aMILTITYI010
IMPUMITKA: MoMeHTH, III0 BU3HAYAIOTHCS 3a JIOIIOMOT0I0
C, MOXYTh OyTH IPHUHHATI Ipu C = 5, AKIIO0 HE BKAa3aHO
1HIIIE.

(4) luB MOMEHT 3aKJIaJicHHS, 1110 BUHUKAE Yepes
MOBOPOT  €NACTHYHOI TPOKIAAKUH 1  TepTd
BHYTpIIIHBKOTO yiIinbHeHHs B EN 1337-5.

A.5.5 OnopHi YacTUHU KOYEHHHA

(1) 1uB TOYKOBHIA 1 JIHIHHUNA €KCIICHTPUCUTETH B
6,6 EN 1337-6.
AS5.6 Cdepuuni
yactunm 3 PTFE
(1) JlmB wmakcumanbHy nedopmariiro omopHOi
T B A.5.1.

(2) [uB eKCUEHTPUCUTET, LI0 BHUHUKAE Yepe3
TEpTS, TOBOPOT 1 Jif0l TONEPEeYHUX CHil, ¥y
nonatky A no EN 1337-7.

A.5.7 BizomocTi npo MoHTaXK

(1) Skmo HEecHI eNTeMEHTH OMOPHUX YACTHUH HE
BUTOTOBJISIFOTHCST O€3MOCepeTHRO HA MICIIi Ha
oropax Micisl IX MOHTaXy, HAIIPUKIIAJ, Y BUIAAKY
0eTOHHMX 200 CTaJIeBHUX €JIEMEHTIB 3aBOJICEKOTO
BHI'OTOBJICHHS, HEOOX1THO BKUTHU TAKUX 3aXO/IIB:
- 3a0€3IMeYNTH PIBHOMIPHUH KOHTAKT 3 OIOPOIO;

- YHUKATH AUISHKH 3 HEPIBHOMIPHOIO KOPCTKICTIO
Ha OMNOPHIN YacTUHI abo Mij Hero.

Ta NWIHIPUYHI ONOPHI

(2) KopuryBanHs piBHS HOpPOBOJIUTHCA 32
JIOTIOMOTOI0 3QJIMBKH [IEMEHTHUM PO3UYMHOM abo
YKJIaJIJaHHSAM IUTUT 3 00pOOJIEHOI0 MTOBEPXHEIO.

(3) binpm neranpHy 1H(opManito HaBeneHO B EN
1337-11

the actual effects of variable
movements.
NOTE: Moments determined ¢ may be taken as ¢ = 5,

unless otherwise specified.

amplitude

(4) For restraint moments due to rotation of
elastomeric pad and internal seal friction, see EN
1337-5, 6.13.

A.5.5 Rocker bearings

(1) For line and point rocker rotational
eccentricities, see EN 1337-6, 6.6.

A.5.6 Spherical and cylindrical PTFE bearings

(1) For maximum deformations of backing plates,
see A.5.1.

(2) For eccentricities due to friction, rotation and
lateral forces, see EN 1337-7, Annex A.

A.5.7 Details of installation

(1) Where structural components for load
introduction from the bearings are not cast in situ
directly on the bearing subsequent to its
installation, e.g. in case of precast concrete or
steel members, appropriate measures should be
taken:

— to ensure their uniform contact with the bearing;
—to avoid areas of variable rigidity on or
underneath the bearing.

(2) Level corrections should be effected by
grouting or suitable packing by plates with
machined surfaces.

(3) More details are given in EN 1337-11.
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HonaToxk B
(JdoBinkoBmii)
TexHiuHI XapaKTepUCTUKHA KOMIIEHCANIHHUX
3'€IHAHBb ABTO0OPOKHIX MOCTIB
B.1 Cdepa 3acTrocyBanust
(1) ¥ mpoMy nomaTKy HaBEAEGHO IHCTPYKIIl 3
MIATOTOBKHU TEXHIYHUX crierudikarin

KOMITEHCAIIHHUX 3'€JTHAaHb aBTOJOPOKHIX MOCTIB.
INPUMITKA: [lane 3acTocyBaHHS MNpU3Ha4YeHe IS
BkmoueHHs B EN 1990 - OcHoBH OyaiBeIbHOTO
MIPOCKTYBAHHSI.

(2) o crienndikarriito HEOOXiTHO BKIKOYUTH TaKi
JaHi:

- mepeMileHHs (TOCTyMalnbH1 1 KyTOB1) B
pe3yibTarti Aii TeMrneparypu, ImoB3y4O0CTi, YCaaKH,
PYXy TPaHCIIOPTHUX 3acO0iB 1 OMaau, SKIIO TaKi
€

Annex B
[informative]
Technical specifications for expansion joints
for road bridges
B.1 Scope
(1) This annex gives guidance on the preparation
of technical specifications for expansion joints of

road bridges.
NOTE: This annex is intended to be transferred to EN 1990
— Basis of structural design.

(2) The
following:
— movements (translational and rotational) from
temperature, creep, shrinkage, traffic, and setting
if relevant;

specification should include the

- KaTeropii pyxy TpaHCIIOPTY, 1HII TUIH JiH 1
BIUTMBH JTOBKIJIJIS;

- TUII KOMIIEHCALIIAHOTO 3'€THAHHSA 1 BIAIOBIIHUI
cranaapt ETA;

- po3MipH TepepiziB, IUIaH 1 KaTeropii
BUKOPUCTaHHA (TPAHCIIOPTHI 3aCO0H,
BEJIOCUIIEH, ITIIIOXO0/IN);

- 0COOJIMB1 BUMOTH JIO MIITHOCT1, TSXHIYHOTO
00CITyroByBaHHsI, 3a0€3M€UYeHHs I0CTYIY 1
3aMiHHM, JPEHaXy, TePMETUYHOCTI, ITyMOBOI'O
BUIIPOMIHIOBaHHS.

(3) Binomocrti, 1o HEOOX1qHI Ui NPOEKTYBAHHS
3'eqHAHh MK KOMIEHCAIMHMMM IIBaMU 1
HECHOIO KOHCTPYKIIIEI0 MOCTY, HaBOIATHCA Y
BinnmoBigHOMYy ctanaapTi ETA 1 HamawoTbes
BUPOOHUKOM Ui CIIeliaJbHUX TNPOEKTIB. BoHu
MICTSITh:

- po3Mipu 3  JIONMyCKaMH,  MOKJIUBOCTI
MepeMillleHHsT Ta 1HII BUMOTH [0 3'€THAaHb,
aHKEpYBaHHA Ta CIIOCO0Y MOHTaXY;

- piHIMaJbHI BMUMOTU JO >KOPCTKOCTI OCHOBHOIi

KOHCTPYKLIi, $Ka MIATPUMYE KOMIIEHCaIlliiHe
3'e THAHHS;
- PEKOMEH/I0BaH1 JeTalbH1 JaHi PO MpUETHAHHS
10 MOCTY;

- CUJIM 1 MOMEHTH BiJI BCTAHOBJICHUX TIEPEMIIIICHb,
K1 HEOOX1JIHO BpaxOBYBaTU INpPHU IPOEKTYBaHHI
MOCTY.

OPUMITKA 1: B iHCTpYKIII I €BPOINCHCHKOI OIIHKU
TEXHOJIOTi KOMIICHCAI[IHUX IIBiB aBTOJOPOXKHIX MOCTIB
(ETAG) Bu3HauCHO TaKi TUIIM KOMIICHCAIIHHX 3'€THAHB

— traffic categories, other actions and
environmental influences;

— the type of expansion joint and the related ETA;

— dimensions in sections and plan and categories
of use (vehicles, cycles, pedestrians);

— particular requirements concerning durability,
maintenance, accessibility and replacement,
drainage, water tightness, noise emission.

(3) Data needed for the design of the connection
between the expansion joint and the supporting
structure of the bridge are those given in the
relevant ETA and as supplied by the manufacturer
for the specific project. They should include:

— dimensions including tolerances, movement
capacities and other requirements for connections,
the anchorage and method of installation;

— minimum requirements for stiffness of the main
structure supporting the expansion joint;

— recommended detailing of the connection to the
bridge;

— forces and moments from imposed movements
to be taken into account in the bridge design.

NOTE 1: The following types of expansion joints are
specified in the —Guideline for European Technical
Approval of Expansion Joints for Road Bridges” (ETAG).
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Ta6muns B.1 — Tunu xoMmeHcaiiioux 3’ € IHaHb.

Yactuua ETAG

Tun

2

KomnencartiitHe 3'etHaHHS BIIKPUTOTO TUITY:
Ile xomneHcariiiHe 3'e1HaHHA (QOPMYETHCS HA MICI 3 BHUKOPUCTAHHSIM TaKHX
KOMIIOHEHTIB, SIK Tigpoi30siiiiHa MeMOpaHa a0o TyMoOBa MPOKIAAKa s
po3noairy nedopmariii Ha BEJIMKY ITUPHHY Ta MIATPUMKH CYIIUIBHOTO MTOKPUTTS
Haa 3a30poM. KOMIOHEHTH KOMIICHCAI[IHHOTO 3'€JHAHHS BCTAHOBJIICHO HE
BPIBEHbB 3 MOBEPXHEIO JOPOKHBOTO MOKPUTTS

I1leOeHeBO-MaCTUKOBE KOMIIEHCALIIMHE 3'€THAHHS:

3aguTuii Ha MicIl IIOB, IO CKJIAZA€TBCS 13 CHELIILHOrO €JaCTUYHOIO
MaTepiany (CIOJIydHa pPEYOBHHA Ta 3allOBHIOBAY), SIKUH (OpMye MOBEPXHIO,
HiATPUMYBaHy TOHKHMMH METAJICBUMH IUTACTUHAMHU a00 IHIIMMH MPUIATHHMH
eleMeHTaMu. Marepian 3'€lHaHHS - YPIBEHb 3 TIOBEPXHEIO JIOPOXKHBOTO
OKPHTTS

KommneHcaniiige 3'e1HaHHA 3 KOB3aHOYUM JIUCTOM:

Lle xommeHcarliiiHe 3'eMHaHHS Ma€ BHCTYNU a0o Kpai 3 OETOHY, MOJIIMEPHHUX
cMoll abo TYMOBOro marepiany. 3a30p MDK KpasMH 3aKpHUBA€TbCS THYYKOIO
CMYKKOIO 3aBOJICBKOTO BHUTOTOBJICHHSI HE BPIBEHb 3 IMOBEPXHEIO JTOPOKHBOTO
MTOKPHUTTS

Cy1iibHe KOMITEHCAIlIHE 3'€THAHHS:

Y upoMy KOMIIGHCAI[iHHOMY 3'€IHAaHHI BUKOPHCTOBYIOTHCS  €IAaCTHYHI
BJIACTUBOCTI TYMOBOi CMYXXKHM a00 MpOKIanKH aiisi 3a0e3ledYeHHs 3aJ1aHoro
nepeMilieHHs] KOHCTPYKWii. EneMeHT 3'emHaHHS BCTAHOBIIOETHCS BpPIBEHBb 3
MOBEPXHEIO JIOPOKHBOTO MOKPUTTS

KoHconpHe KOMIIEHCALIHE 3'€THAHHA:

Ile xomneHcamiiiHe 3'€lHaHHS CKJIAAAE€THCA 3 CUMETPUYHHUX 1 HECUMETPUUHMX
€JIeMEHTIB (MUIKOMOMIOHMX TIIACTUH), SIKI 3aKPIIUTIOIOTHCA 3 OJHOTO OOKY
3a30py 3'€JHAHHS MOCTOBOTO HACTHITY, 1HIIIA CTOPOHA TP I[OMY HE 3aKpirieHa
Ha 1HINHA CTOPOHI 3a30py. EJeMEeHTH BCTaHOBJIEHO BpIBEHb 3 IOBEPXHEIO
JIOPOXKHBOTO TIOKPHUTTS

[Tinnepre koMneHcalliiiHe 3'eIHaHHS:

Ile xommeHcamiiiHe 3'€qHAHHS CKJIAMAETHCI 3 OJJHOTO CIEMEHTa, SKUU
BCTAHOBJICHO YpPIBEHb 3 IIOBEPXHEI0 JIOPOKHBOIO MOKPUTTS Ta ULIAPHIPHO
3aKpIMJIEHO 3 OAHOro OOKy, a 3 1HIIOro OOKY BIH CIIOJIYYa€eThCS 3 ONOpPaMU
KOB3aHHS (SIK APYrMi €JeMEHT), NMpH IbOMY BiH 3aKpHBa€ 3a30p 3'€HAHHS
i3moBoro mosnotHa. IlepemimeHHss BigOyBaeTbCs ULUIAXOM KOB3aHHS 11O
HE3aKpiIJIeHI CTOPOHI HIAPHIPHOTO €JIEMEHTY, TOOTO MO OMOPHOMY EJIEMEHTY,
MPUKPIIIIEHOMY JI0 IONOMIKHUX €JIEMEHTIB

VYHiikoBaHe KOMITEHCAIIiTHE 3'€THAHHS:

Ile xommeHcamiiiHe 3'€THAHHSA CKJIAAETHCA 3 JEKUIBKOX TepPMETH30BaHHUX
eJIeMeHTIB (y HampsMKy pyXy), L0 NEpeKpHBAaIOTh 3a30p, IO BKIIOYAIOThH
MeTasieBl OajKyd 3 PerysibOBaHUM IMEpPEeMIIIEHHSM, MIATPUMYBaHI PYXJIUBUMHU
ONOPHUMH TiACTaBaMH (HANPHUKIAJ, TONEPEYHUMHU OalKaMH, KOHCOJISIMHU).
MertasneBi 6aJIki - ypiBEHb 3 IOBEPXHEIO JOPOKHBOTO MOKPUTTS
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Table B.1: Types of expansion joints

Part ETAG

Type

2 Buried expansion joint:

This expansion joint is formed in situ using components such as waterproofing
membranes or anelastomeric pad, to distribute the deformations to a greater

width and to support the surfacing which is continuous over the deck joint gap.
The components of the expansion joint are non flush with the running surface.

3 Flexible expansion joint:

An in situ poured joint comprising a band of specially formulated flexible
material (binder and aggregates), which also forms the surfacing, supported over
the deck joint gap by thin metal plates or other suitable components. The joint
material is flush with the running surface.

4 Nosing expansion joint:

This expansion joint has lips or edges prepared with concrete, resin mortar or
elastomeric compound.The gap between the edges is filled with a prefabricated
flexible strip, which is non flush with the running surface.

5 Mat expansion joint:

This expansion joint uses the elastic properties of a prefabricated elastomeric
strip or pad to allow the expected movements of the structure. The strip is fixed
by bolts to the structure. The joint element is flush with the running surface.

6 Cantilever expansion joint:

This expansion joint consists of cantilever symmetrical and non-symmetrical
elements (such as comb or saw tooth plates), which are anchored on one side of
the deck joint gap and free at the other end bridge the deck joint gap. The
elements are flush with the running surfac

7 Supported expansion joint:

This expansion joint consists of one element flush with the running surface,
which is fixed by hinges on one side and sliding supports on the other side (by a
second element), and it spans the deck joint gap. The movement takes place
through sliding on the non fixed side of the hinged element, i.e. on the
supporting element, that is anchored to the substructure.

8 Modular expansion joint:

This expansion joint consists of a number of watertight elements (in the traffic
direction) comprising movement controlled metal beams supported by moveable
substructures bridging the gap (i.e. crossbeams, cantilevers, pantographs). The
metal beams are flush with the running surface.

Hpumirka 2: KepiBHUOTBO 1 €BPOIEHCHKOT OI[IHKHI
TEXHOJIOTii KOMIICHCAIlIMHUX IIBiB aBTOJOPOXKHIX MOCTIB
(ETAG) He mommpioeThes Ha pO3CYBHI MOCTH.
IMpumirka 3: KomneHncariiiHi 3'€HaHHS, SIK TIPAaBHIIO,
MOHTYIOTBCS BUTOTIBHUKOM a00 i1 KOHTPOJIeM
BHI'OTiBHHKA.

B.2 TexHiuHi XapaKTepUCTHKH

B.2.1 3araibHi n0J105KeHHS

(1) TexHiuH1 XapaKTEePUCTUKU KOMIIEHCALIHHUX
3'¢IHAaHL MOCTIB MAalOTh BiAIIOBIIATH
"KepiBHUIITBY 3a OLIIHKOIO TEXHOJIOT1H
KOMIICHCAIITHUX IIBIB aBTOJOPOXKHIX MOCTIB".
(2) Texniuni cienudikarii A5 CrieiaTbHUX
MIPOEKTIB MOCTIB MalOTh BPaxOBYBATH Aii 1 peakiii
MocCTa Ha I Jii.

Mpumirka: [{us. Takox iHPOpMAILIifo Ipo Aii, ToeJHAHHS
Jii 1 MOZIEJIIOBAHHSI KOHCTPYKIIH MOCTa /111 BU3HAYCHHS

NOTE 2: The ETAG on expansion joints for road bridges
does not cover movable bridges.

NOTE 3: Expansion joints are normally installed either by
the manufacturer or under the supervision of the
manufacturer.

B.2 Technical specifications

B.2.1 General

(1) Expansion joints for bridges should be
specified in accordance with the -Guideline for
the Technical Approval of Expansion Joints for
Road Bridges™.

(2) The technical specifications for a specific
bridge project should be based on the actions on
the bridge and the bridge response to these
actions.

NOTE: For the actions, combinations of actions and the
modelling of the bridge structure to determine bridge
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peaxiiif MocTa, TOB'sI3aHUX 3 KOMITEHCAI[iHHUMHU
3'€THAaHHAMU, B TONATKY A.

(3) IIpu po3poOiti TexXHIYHUX crierudiKaIii CIij
BUKOPHCTOBYBATH KEPIBHUIITBO 3 MiTOTOBKU
nepesiky mapaMeTpiB KOMIICHCALlIMHUX 3'€THAHb,
1o HaBenene y b.2.2.

B.2.2 Ilepenik nmapamMeTpiB KOMIIeHCALIHHUX
3'¢qHAHD

(1) epenix mapameTpiB KOMITEHCAIHHUX
3'€THaHb MAa€ MICTUTH BCIO HEOOXI1THY
iH(pOpMaLio /Ul TPOSKTYBaHHS KOMIICHCAIIHTHIX
3'€ITHaHb, BKIIOYAIOUU TaKe:

1. I'eomerpuuni mapaMeTpu MOBEPXHI i370BOTO

MOJIOTHA 1  pO3TallyBaHHS  KOMIICHCAIIMHUX
3'eqHaHh HAa KpeclieHHI. [laHi MarOTh MICTUTH
BKa3IBKM  IOJI0  OCTATOYHOTO  IPHUTOHY,

BKJIIOYAIOYH MILHICTG HECHOro 3'€JHAHHS MIiX
KOMIICHCAIIHUM 3'€JTHAHHSIM Ta KOHCTPYKII€IO
MocTa. Y TMepeliKy HeoOXiTHO HaBECTH YMOBH,
AKi 320€3MeuyloTh JOCTYI 10 PYXOMUX YaCTHH Ta
3axHCT BiJ] KOPO3ii 1 3a0pyTHEHb.

2. MoxyTe OyTH HaBeIeHI HACTYIHI KaTeropii
KOPUCTYBAYiB:

- TPAHCIIOPTHI 3aco0u;

- BEJIOCHUIICIH;

- MIIIOXO/IH.

Ha Tporyapax cmig mnependaduutu MOMIHMBICTH
pPYXy TPaHCHOPTY TEXHIYHOTO OOCIYrOBYBaHHS,
CHITOOYMCHHUKIB 1 T. J. 3a30pu Ta MOPOKHEYI
MalTh OyTH 3a4MHEHI TaKUM YHWHOM, 11100
3ar00iraT¥ BUHUKHEHHIO HENTACHUX BUIIAIKIB.

3. PosramyBaHHA KOMIIEHCAIlIWHUX 3'€IHAaHb
BITHOCHO reoMeTpii MOCTa, HAMpPUKJIIA],
MI03I0BKHBOTO Ta  TOMEPEYHOTO YXUIY,
KPUBU3HH, PO3TANTYBaHHS OIOP Ta HAMPSAMKY I1X
nepeMilleHHs..

4. BrmmBr Ha KOMIEHCAIIWHI  3'€qHAHHS,
BKIIIOUAIOYH CTaHJAPTHI Ta BUMIAJIKOBI JIii, a came:
- 3MilIEHHd Ta  IOBOPOTH,  BUKIIHMKaHI
MEePeMIllIEeHHsIM MOCTa Yy BCIX HalpsMKax,
BIAMOBIAHI ~ TemmepaTypi MpU  MOHTaXl B
3aJIEXKHOCTI BiJ 1HAWBIAyaTbHIX
XapaKTePUCTHYHUX  3HAYCHb  KOPOTKOYACHOI,
BHIAJIKOBOI Ta celcMiyHOl mii Ha MicT. Y
BIHOIIIEHH]I BHIIAAKOBOIO Ta  CEHCMIYHOTO
BIUIMBY HEOOXITHO BKa3aTW TPaHUYHI 3HAYEHHS,
K1 TIOB's13aHi 31 3'€JTHAHHSIM Ta PO3MHUKAHHSM;

- Oe3nocepeIH1 HaBaHTaXXEHHS B1J YCIX KaTeropin
KOPUCTYBauiB, BEPTUKAJIbHI Ta TOPU3OHTAJIbHI
HABAaHTAKCHHS 3a TPaHUYHHUMH CTaHAMU 3a
BTPATOI0 HECHOI 3[aTHOCTI Ta EKCITyaTarliiHOl
HaJIHHOCTI Ta BTOMHU;

responses relevant to expansion joints, see also Annex A.

(3) For drafting technical specifications the
guideline for the preparation of the expansion
joint schedule in B.2.2 should be used.

B.2.2 Expansion joint schedule

(1) An expansion joint schedule should give all
the relevant information necessary for the design
of the expansion joint, including the following:

1. Geometric data for the bridge deck surface and
arrangement of the expansion joint in plan and
section. The details should include provisions for
the final alignment including durability of the
load carrying connection between the expansion
joint and the bridge structure. The schedule
should also include provisions that allow to access
to movable parts and that protect against
corrosion

2. User categories can be as follows:

— vehicle;

— cyclist;

— pedestrian.

Pedestrian paths may include maintenance
vehicles, snow-ploughs, etc. Gaps and voids
should be covered in such a way to prevent
accidents from occurring.

3. Arrangement of the expansion joints in relation
to the geometry of the bridge, e.g. longitudinal
and transverse slope, curvature and the
arrangement of bearings and the directions of
their displacements.

4. Actions on expansion joints, including standard
actions and accidental actions comprising:

— imposed displacements and rotations from the
bridge movements in all directions corresponding
to the installation temperature from the individual
characteristic values of any transient, accidental
and seismic actions on the bridge. For accidental
and seismic actions the limit relating to opening
or closing movements should be indicated;

— imposed direct loads from user categories,
vertical loads, horizontal loads for ultimate,
serviceability and fatigue limit states;
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- YMOBH JOBKULIS, SKI MOXYTh BIUTMHYTH Ha
BJIACTUBOCTI CKJIAJJOBUX MaTepiaiB.

5. IlnanyBaHHS MOHTQKHHUX POOIT, Y TOMY YHCII:
- iHdopMamliro Mpo 3a30p KOMIICHCAIIHHOTO
3'eTHAHHS Ta HOro MapKyBaHHS (3 ypaxyBaHHSIM
MepeMIIeHHsT KOHCTPYKIII B TEpioJ] MOHTaXY,
BHUKJIMKAHOTO TIOB3YYICTIO, YCAJKOI0, OCITaHHSIM
Ta PO3PaxyHKOBOIO TEMIIEPATypOlO, HAIPUKIA],
+10 C);

- BUMOTH JO KOPEKTYBaJbHUX 3aXOJiB MO0
BIIMIHHOCTE y  JOmyckax  (HampHKIa,
nepemimenus st A7 = 1 °C) y Burmagi
Jiarpamu;

- TUMYACOBI Ta CTalliOHAPHI OTIOPH;

- yac Bix'eqHAHHS,

- yac 0€TOHYBaHHSI.

6. Igmi BuMoru, a caMe:

- MOHTaX npu 3BE/ICHHI,
00CITyrOBYBaHHS Ta PEMOHT;

- YMOBH KpIILJIEHb 1 3'€/IHAHB;

- CHCTEMU OOME)KCHHS HAaBaHTA)KCHHSI,
- YMOBU IOAO OyIIBENBHOTO CMITTSA, MUYy Ta
BOJIH;

- TOCTYIHICTb 3'€/IHaHb Ta IPEHAKHOI CUCTEMU;

- pO3paxyHKOBHUH TepMiH eKcIuTyaramii Yy
BIJIMIOBITHOCTI 3 KaTeropisiMM KOpPHCTYBauiB, SKi
HaBeaeHo B Taoauii 4.5 EN 1991-2;

- 3'¢JHAHHS 3 CHCTEMOIO T'epMeTHu3allii i3J0BOTo
MIOJIOTHA;

- IyMOBE BUIIPOMiHIOBaHHS.

B.2.3 IlpoekTyBaHHs 3aKpimjieHHsl WIBIiB Ta
3'€IHaHb

(1) Hwxye HaBeneHo mnepenik OaHUX, SIKI Mae
HaJaTH BUPOOHUK 3'€HAHb, ISl MPOCKTYBAHHSI
3aKpitieHHsT a0o 3'€JHAaHb  KOMIIEHCAIIHHUX
IIBIB:

1. Jlani mpo reoMeTpuyHI MapamMeTpud HECHUX
MOBEPXOHb KOMITOHEHTIB KOMIIEHCAIIHUX IIIBIB,
BKJIFOYAIOYH JIOMYCKH Ta THUIU 3'€IHaHb, IO
MiJUISITAal0Th MOHTAXKY.

2. MiHiMaJbHa )KOPCTKICTh HECHUX MTOBEPXOHb.

3. XapakTepucTU4HI 3HaYCHHSI CHJI Ta MOMEHTIB,
110 TIEPEIAIOTHCS Ha KOHCTPYKIIIFO MOCTY.

B.3 HaBaHTaxkeHHsl, 3MillleCHHSI Ta NMOBOPOTH,
BUKJIMKAHI MepeMillleHHAM MOCTa

(1) Po3paxyHKoBi 3Ha4eHHs 3MillleHb 1 TOBOPOTIB
B MiCIIi pO3TallyBaHHS KOMIIEHCALlIHHUX 3'€JHAHD
BHU3HAUAIOTh Y BiAMOBIAHOCTI 3 A.4.2 noxgatka A

TEXHIYHE

— environmental conditions that may affect the
properties of the constituent materials.and dirt.

5. Installation plan containing:

— information about the prefixing (gap) of the
expansion joint and its marking (considering the
movement of the structure at the time of
installation from creep, shrinkage, setting and the
temperature assumed, e.g. + 10 °C);

— requirements for adjustment measures to cope
with the differences in assumptions (e.g.
movements for A7 = 1 °C) in the form of a
diagram;

— temporary abutments and final abutments;

— time of unfastening;

— time of concreting.

6. Other requirements such as
— assembly for erection, maintenance and repair;

— provisions for anchorage and connections;

— road restraint systems;

— provisions for debris, dust, water;

— accessibility to the joint and the drainage
system;

— design life according to traffic categories given
in Table 4.5 of EN 1991-2;

— jointing with the waterproofing system of the
deck;

— noise emission.

B.2.3 Actions for the design of the joint
anchorage and connections

(1) The information needed from the joint
manufacturer for the design of the anchorage or
connections of the expansion joint is as follows:

1. Geometric data for the bearing surfaces of the
expansion joint components including tolerances
and types of connections for installation.

2. Minimum stiffness of the bearing surfaces.

3. Characteristic values of the forces and moments
to be transmitted to the bridge structure.

B.3 Imposed loads, displacements and

rotations from bridge movements

(1) The design values of displacements and
rotations at the location of the expansion joints
should be based on the rules specified in A.4.2 of
Annex A.
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(2) Tpu pospaxyHKy 3CyBiB 1 IIOBOPOTIB
HEOOXITHO BpaXxOBYBaTH TaKi aCMEKTH:

1. BigHocHi 3MilieHHS Ta TOBOPOTH 000X KpaiB
3'eqHAHHA.

2. KyTu MiX MO3J0BXKHIM 1 MOMEPEUYHUM YXUITaAMU
IOBEPXHI MOCTa Ta HANPSAMKOM PyXy PYXOMHX
or10D.

3. BIIuB €KCIIEHTPUCHUTETY.

4. MOXIUBICTh MigHOMYy MOCTa JUIS 3aMiHU OIOP

(manpukian, Ha 10 MM)

(2) In calculating displacements and rotations the
following aspects should be taken into account:
1. Relative displacements and rotations at both
ends of the joint.

2. The angles between the longitudinal slope and
the transverse slope of bridge surface and
direction of movement of the movable bearings.
3. Effects of eccentricities.

4. Allowance for lifting the bridge to replace
bearings (e.g. by 10 mm).
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Joaatoxk C
(oBiIKOBUIN)
PexomMenaauii 3 KOHCTPYIOBAHHSA MOCTOBHMX
HACTHJIIB CTAaJIeBUX MOCTIiB

C.1 ABTOI0POKHI MOCTH
C.1.1 3arajnHi moJI0KeHHA
(1) YV manomy nomaTKy HaBeACHO PEKOMEHMAITT 3
NPOEKTYBaHHS Ta OyIIBHULTBA aBTOJIOPOXKHIX
MOCTIB Ui 3a0e3lledeHHs  MIHIMaJbHOTO
CTaHIapTy SKOCTI, mependadyBanoro B EN 1993-
1-9.
Hpumirka 1: [Ipasuna 3 OyaiBHUITBA TPU3HAYCH] I
BHeceHHs B EN 1990.

Hpumirka 2: eft 1omaToK NOMHUPIOETHCS TUTBKU HA THITHA
KOHCTPYKIIi{, 3a3HaYCHI Ha HABEJCHUX HIHKUE PUCYHKAX.

(2) Pexomenarii 3acCHOBaHI Ha CTaHIAPTHIN
KOHCTPYKIIii, SIK moka3ano Ha pucynky C.1, 3
METOIO 3a0e3meueH s HaIMHOCTI K CTaJIEBUX
KOHCTPYKIIiH, TaK i HacThiIy. [lomyckaeTnces, mo
BiJIMOBIHI BUMOTH JI0 3'€/IHAaHb, YKIIATaHH
MaTepiaiy, MiArOTOBIII IUTUT Ta T1APOi30JIAIIii
BUKOHAHO.

Hpumirka - /IuB TexHiuHy iHPOPMALIiIO B HAIlIOHATHHOMY
AOJATKY

Annex C [informative] — Recommendations for
the structural detailing of steel bridge decks

C.1 Highway bridges

C.1.1 General

(1) This annex gives recommendations for the
structural detailing and execution for road bridges
to achieve a minimum quality standard as
assumed in EN 1993-1-9.

NOTE 1: The rules related to execution are intended to be
transferred to EN 1090.

NOTE 2: This annex applies to the types of details
described in the following figures only.

(2) The recommendations are based on a standard
design as given in Figure C.1 aiming at both
durability of the steel structure and the surfacing.
For the surfacing it is assumed that appropriate
requirements for bonding, make up of the
surfacing (material), plate preparation and

waterproofing are met.
NOTE: For technical information, see National Annex

1 heavy traffic lane

I — cMmyra pyxy BEJIMKOBAroBOr0 TPAHCIIOPTY
2
;

Pucynok C.1 - [Ipuxsiaam eneMeHTiB KOHCTPYKIIil CTaleBUX MOCTOBUX HACTUJIIB aBTOIOPOKHIX MOCTIB
1 - muTa HacTUILy; 2 - 3BapHE 3'€JHAHHS pedpa KOPCTKOCTI 3 IUTHTOI;
3 - 3BapHe 3'eTHaHHS peOpa KOPCTKOCTI 31 CTIHKOIO IMOTIEPEeYHO] OaNKH;
4 - BUpI3 y CTIiHIII IOTIEPEYHOT OANKHY; 5 - CTHUK pedpa )KOPCTKOCTI; 6 - CTUK IMOTIEPEIHOT OAJIKH;
7 - 3BapHE 3'€THAHHS TIOMEPEYHOT OATTKU 3 TOJOBHOIO OAJIKOI0 200 MOTIEPETHOT PaMOIo;
8 - 3BapHe 3'€THAHHS CTIHKH TOMEPeYHO] OaIKH 3 TUIUTOI0 HACTHITY
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Figure C.1: Examples of structural details in steel decks of highway bridges
1 deck plate, 2 welded connection of stiffener to deck plate, 3 welded connection of stiffener to web of
Crossbeam, 4 cut out in web of crossbeam, 5 splice of stiffener, 6 splice of crossbeam, 7 welded connection of crossbeam
to main girder or transverse frame, 8 welded connection of the web of crossbeam
to the deck plate

Ipumirka: logatox C He TOMHPIOETHCS HA MOCTOBI
HACTWJIH 3 TIOTIEPEYHUMH pedpaMu KOPCTKOCTI.

(3) Pexomenpariii cToCyroTbCsSI CMYT MPOi3HOT
YAaCTHHU 3 IHTEHCUBHUM PYXOM 1 IMOIIHPIOIOTHCS
Ha!

l. IIMTH MOCTOBOTO HACTHUITY;

2. 3BapHi 3'€eqHaHHA pebep KOPCTKOCTI 3 TUINTAMH
MOCTOBOT'O HACTHILY;

3. 3BapHi 3'eqHAHHS pedep KOPCTKOCTI 3i
CTIHKaMU MONepeYHux 0aloK;

4. eeMeHTH BUPIi3y B CTiHIII ONIEPEYHOI OATIKH;

5. misicHIiCTh pedep )KOPCTKOCTI;

6. IUTICHICTD MOMEPEYHHMX OAJIOK;

7. 3'eTHAHHSI TONEPEYHUX OAJIOK 1 TOJIOBHUX
Oaox.

(4) Homycku, MmeTo 11 BUIPOOYBaHb 1 BUMOTH 0
BUIIPOOYBaHb (BKJIIOYAIOUYH PE3YIbTATH
BUIIPOOYBaHb) HaBeAeHO y Tabmuisx C.3, C.4 i
C.s.

C.1.2 [1nuTH MOCTOBOI0 HACTHJIY

C.1.2.1 3aranpHi N0JI0KeHH

(1) Broma Mt MOCTOBOTO HACTUITY B
pe3yibTaTi BUTHHY Mij J1€10 KOJTICHOT
HABAHTAKEHHS 1 TUCKY IIUH TUB. pUCYHOK C.2.
(2) Ha pucynky C.2 a) nokazano npo(ijgb BUTHHY
IIPU JIOTYILIEHHI B1JICYyTHOCTI BIAXUJIEHHS pedep
xopcTkocTi. Ha pucynky C.2 b) nokazanmuii
pe3ynbTar AudepeHuiaibHUX BIIXUIEHb pedep
KOPCTKOCTI.

(3) CnonmyuyeHHS TIUTH MOCTOBOTO HACTUITY 3
HOKPUTTSIM BeZI€ 70 301IBIIEHHS )KOPCTKOCTI
TJTUTH 3aBJISIKH KOMOIHOBAaHOMY JIii.

(4) BromHI TpillluHA MOXKYTb 3'SBUTHUCS Ha
3BapHUX LIBaX MK peOpamu >KOPCTKOCTI 1
TUIMTOI0, AUB. pUCyHOK C.3, a TaKOX Ha MOKPHUTTI.

.NOTE: Annex C does not apply to decks provided with
transverse stiffeners.

(3) The recommendations are based on the lanes
in the carriageway carrying heavy traffic and
cover:

1. the deck plate,

2. the welded connections of the stiffeners to the
deck plate,

3. the welded connections of the stiffeners to the
web of the crossbeam,

4. the detail of the cut out in the web of the
crossbeam,

5. continuity of the stiffeners,

6. continuity of crossbeams,

7. the connection between crossbeams and main
girders.

(4) Details of tolerances, testing methods and test
requirements (including test results) are given in
Tables C.3, Table C.4 and Table C.5.

C.1.2 Deck plate

C.1.2.1 General

(1) Fatigue actions originate from bending of the
deck plate due to wheel loads and tyre pressures,
see Figure C.2.

(2) Figure C.2 a) illustrates the bending profile
assuming the stiffeners will not deflect. Figure
C.2 b) illustrates the effect of differential
deflections of stiffeners.

(3) The combination of the deck plate with the
surfacing leads to an increase of the stiffness of
the plate due to composite actions.

(4) Fatigue cracks may occur in the welds
between the stiffeners and the plate, see Figure
C.3, and in the surfacing
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e b

0
) Ly
1 wheel load
[ - Koniche HasanmasiceHHs
Pucynok C.2 - PesynbTat 1iii Bix
a) MICIIeBOTO KOJIICHOTO HaBaHTaXEHHs; 0) 1HIMX Aedopmartii pedep KOpCTKOCTI
Figure C.2: Effect of
a) local wheel loads and b) differential deflections of stiffeners

a)

0)

1 crack initiation
1 - nouamok mpiwunu
Pucynox C.3 - BromMHi TpillliHH B TUIUTI MOCTOBOT'O HACTHITY:
a) MOYaTOK PO3TPICKYBaHHS O/l KOPEHs LIBa B peOpi dKOPCTKOCTI; O) MOYATOK PO3TPICKYBAHHS Y
KPOMKH JIMIIbOBOI OBEPXHI I11Ba 30BHI pedpa *KOPCTKOCT1
Figure C.3: Fatigue cracks in deck plate
a) crack initiation starting at weld root inside the stiffeners, b) crack initiation starting at weld toe
outside the stiffeners
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(5) PexomeHnarii BiTHOCSThCS:

1. 10 MiHIMaIbHOI TOBIHMHI IUTUTH MOCTOBOTO
HACTHITY 1 MiHIMaJTbHOT )KOPCTKOCTI pedep;

2. 10 CTUKIB ILTUT MOCTOBOT'O HACTHITY;

3. 10 3'€eqHAHD TUTUTH MOCTOBOTO HACTUITY 31
CTIHKaMU TOJIOBHUX 0aJIOK, CTIHKaMH pedep
KOPCTKOCTI BIIKPUTOTO NMEPETUHY 1 CTIHKAMHU
MOTIEPEYHUX OAJIOK.

(6) Bumorwu 10 3'efHaHHS TUTUTH MOCTOBOTO
HACTUJIY 31 CTIHKaMH pedep KOPCTKOCTI HaBeACH1
B C.1.3.

(7) s 3abe3nedeHHs OMYCKIB TP MOHTAXY
TUTAT MOCTOBOTO HACTHITY 3TiHO 3 Tabnuuero C.4
HeoOXi/IHa BiJIMOBIAHICTH JOMYCKaM, HaBEeIEHUM
y tabmumi C.3 (1).

C.1.2.2 ToBIIMHA JINT MOCTOBOI0 HACTHJIY i
MiHIMaJIbHa TBepaicTh pedep AKOPCTKOCTI

(1) ToBImMHY TUIUT MOCTOBOTO HACTUITY CJIiJT
BUOMpATH BiJIOBIHO JI0 KaTeropii pyxy,
pe3yIbTaTOM KOMOIHOBAHOTO BIJIUBY Ha TUIUTY
MOCTOBOT'O HACTHITY 3 MTOKPUTTSIM 1 BiICTAHHIO
M1X OMOpPaMU IUIUT HACTHITY.

IMpumirka 1: Y HanioHaTPHOMY JOAATKY HABOISATHCS
IHCTPYKIIi 3 BUOOPY TOBIIMHHU IUTHT , 5IKi
BUKOPUCTOBYIOTHCS JJIS1 HACTIUTY. PeKOMeHI0BaHI po3Mipu
HaBeeHo Hikue B Tabmm C.2:

1. ToBIIMHA IIKT HACTUJIY MPOI3HOT YACTHHHU B CMY31
IHTEHCUBHOTO PYyXY:

t 2 14 MM nipu ToBIIHHI achanbTy =70 MM;

t = 16 MM ipu TOBIIKHI acansry >40 MM.

2. Bigcranb MiXK Omopamu IUTUT MOCTOBOTO HacThity (pebpa
JKOPCTKOCTI a00 IeperopoIKA - MPOi3HA YACTHHA)

e/t < 25, pekomenayetbes € <300 MM.

3a HEOOXiTHOCTI JTOKAIBHO 3HAYCHHS € MOXKe OyTH
301IBIIeHO Ha 5%, HATIPHUKIIAM, IS aJanTarii KpUBU3HU
MOCTa.

3. ToBIIMHA TUTUT HACTUITY JIJISl TIIIIOX1THUX

MOCTIB (3 HaBaHTa>XCHHAM Bi,Z[ MalllMH

TeX00CTyrOBYBaHHS):

t>10MMm1 e/t =40;

e <600 MMm.

4. ToBumua pebpa KOPCTKOCTI: £, >6 MM.

IIpumirka 2 - [Ipu BignoBizHOCTI MapamMeTpam, HABEAECHUM
y npumitui 1, Hemae motpedu B nepeBipLi 3rHHAIBHOTO
MOMEHTY ITUTH MOCTOBOTO HACTHITY.

(2) MiHimManbHY KOPCTKICTh pedep HKOPCTKOCTI CITij
BUOMpPATH BIJMOBITHO JIO KATETOPil pyxy i
PO3TalllyBaHHSM HEPYXOMHMX OITOP BITHOCHO CTIHOK
TOJIOBHHX 0aji0K 200 MO3/I0BXKHIX 0aJOK i CMYTH 3
HaOLIBII IHTEHCUBHUM pyXoM. Toii osIBY TpillliH
MOKPUTTS, 1[0 BUHUKAIOTh Uepe3 AudepeHIiitHnX
BiJIXWJICHB, Oy/€ TOMIEPEIKCHO.

Ipumirka: Y HanioHanbHOMY JOAATKY MOXeE OyTH
npuBeaeHe [HCTPYKIIii 3 BUOOPY MiHIMAIHHOI dKOPCTKOCTI
pebep )KOPCTKOCTI. PeKOMEHTYyI0ThCS 3HAYCHHS
MiHIMaJIbHOT dKOPCTKOCTI, HaBeaeHi Ha pucyHKy C.4.

(5) The recommendations relate to

1. the minimum thickness of the deck plate and
the minimum stiffness of stiffeners

2. the splices of the deck plate

3. the connections between the deck plate and
webs of main girders, webs of open section
stiffeners and webs of crossbeams.

(6) The connection between the deck plate and the
webs of the stiffeners is covered in section C.1.3.

(7) In order to achieve the tolerances for the
assembly of the deck plate as specified in Table
C.4, the tolerances given in Table C.3 (1) should
be met.

C.1.2.2 Thickness of deck plates and minimum
stiffness of stiffeners

(1) The thickness of deck plate should be selected
according to the traffic category, the effects of
composite action of the deck plate with the
surfacing and the spacing of the supports of the
deck plate.

NOTE 1: The National Annex may give guidance on the

plate thickness to be used. Recommended plate
dimensions are as follows, see Figure C.2:

1. Deck plate thickness in the carriage way in the heavy
vehicle lane

t 2 14 mm for asphalt layer > 70 mm,

t = 16 mm for asphalt layer > 40 mm.

2. Spacing of the supports of the deck plate by webs of
stiffeners in the carriageway

e/t <25, recommended e < 300 mm.

Locally e may be increased by 5 % where required, e.g. for
adaptation to bridge curvature in plan.

3. Deck plate thickness for pedestrian bridges
(with loads from maintenance vehicles):
t>10 mm and e/t >40

e <600 mm.

4. Thickness of stiffener: . > 6 mm

NOTE 2: When the values given in NOTE 1 are satisfied,
the bending moments in the deck plate do not need to be
verified.

(2) The minimum stiffness of stiffeners should be
selected in accordance with the traffic category and the
location of the stiff bearing from webs of main girders
or longitudinal girders in relation to the lane carrying
heavy traffic. This is to prevent cracking of the
surfacing due to differential deflections.

NOTE: The National Annex may give guidance on the
minimum stiffness of stiffeners. The minimum stiffness
values in Figure C.4 are recommended.
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APYTUil MOMEHT [ TUISHKU TO3JI0BXHIX 0allOK, pa3oM 3 IUINTOI0 HACTUITY (cm™)
second moment of area 7 of the stringers including deck plate [cm’]

Cran xpuBoi 4
Condition for curve 4

%

21,20m 1
Lt e

1 - cMyra pyxy JUisl BRKKUX TPAHCIIOPTHUX 3aC001B;
2 - cTiHKa TOJIOBHOI Oaiky ab0 MO3A0BKHBOT OaIKH
IpumiTku: a) kpuBa A BiJHOCHTHCS JI0 BCiX pedep )KOPCTKOCTI, Ha Ki He MOIINPIOETHCS b);
b) kpuBa Y BiTHOCHTBCS 710 pedep )KOPCTKOCTI, PO3TALIOBAHKM il CMYT'OI0 HAiOUIBII IHTEHCUBHOTO PYXY
Ha BizacTaHi 1,2 M BiJ] CTIHKH TOJIOBHOT OaJIKW; C) PUCYHOK BiTHOCHTBCS JIO BCiX pedpax KOPCTKOCTI.
Pucynok C.4 — MuHMManbpHa )KOpCTKICTh MO3/I0BXKHIX pedep HKOPCTKOCTI

1 traffic lane for heavy vehicles
2 web of main girder or longitudinal girder

NOTE a) Curve A applies to all stiffeners, that are not covered by b).
b) Curve B applies to stiffeners that are located under the most heavily loaded traffic lane within 1,20

m of a web of a main girder
¢) The figure applies to all types of stiffeners

Figure C.4: Minimum stiffness of longitudinal stiffeners

C.1.2.3 3BapHi IBM IVIUT MOCTOBOI'0 HACTHJIY
(1) TlonepeuHni 3BapHi mBH (TOOTO MIBH,
pO3TallloBaHi MOMEPEK CMYTH PyXy) MalOTh OyTH
MOABIHHUMHU 3 0OpOOIECHHIM KPOMOK,
OJIMHOYHUMHU 3 0OpPOOJICHHAM KpahoK 1
MIPOBApPIOBAHHSAM KOpEHS 11Ba, a00
OOJUIIOBAaHHSM, OTMHOYHUMH 3 OOPOOIECHHSIM
KpaioK 1 KepaMiqHO1 MiIKJIaIKOI0. 3BapHi IIBH 3
MeTajeBol MiaKIaaKkor (quB. pucyHok C.6) He
PEKOMEHAYIOThCS Yepe3 MOKIIUBICTh PO3PUBY B
MICIII pO3TaNTyBaHHs pedep KOPCTKOCTI.

C.1.2.3 Deck plate welds

(1) Transverse welds (i.e. weld running across the
traffic lane) should be double V-welds or single
Vwelds with root run or capping run or single V-
welds with ceramic backing strips. Welds with
metallic backing strips, see Figure C.6, are not
recommended because of the discontinuity at
stiffener locations.
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(4) 3BapHi wBK 3 00POOICHHIM KpaioK 1
METAJIEBOIO MAKIAIKOI0 MOKYTh
BUKOPHCTOBYBATUCS Y TIO3/I0OBXKHIX IIBaX
BIJIITOBITHO O TAKUX BAMOT:

1. BUKOHAHHS - 3T11HO 3 pucyHkoMm C.7.

2. TomycKH 1 orysiay - 3a Tabnunero C.4 (2).
C.1.2.4 3'exHaHHA IVINT MOCTOBOI0 HACTHILY 3i
CTIHKAMH TOJIOBHHX O0aJIOK, CTiHKaMu pedep
JKOPCTKOCTI 3  BiAKpUTHM  mepepizom i
CTIHKaAMHU MOINepeYHnX 0aJI0K

(1) 3BapHi mBH, 10 3'€AHYIOTH IUIUTH MOCTOBOTO
HACTHJIy 31 CTIHKaMH  TOJIOBHHUX  0aloK,
NPOCKTYIOTHCS SIK KYTOBI 3BapHi LIBH 3TiTHO 3
pucynkom C.8.

(4) V-welds with metallic backing strips may be
used for longitudinal welds with the following
requirements:

1. execution in accordance with Figure C.7

2. tolerances and inspections given in Table C.4
(2).

C.1.2.4 Connection between the deck plate and
webs of main girders, webs of open section
stiffeners and webs of crossbeams

(1) The welds connecting the deck plate with the
webs should be designed as fillet welds in
accordance with Figure C.8.

(2) Oue 3'egHaHHA MOPOXHUCTUX pebep
YKOPCTKOCTI 3 nAnTaMy MOCTOBOrO HacTuny y
C.1.3.

C.1.3 Pebpa xxopcTKocCTi

C.1.3.1 [lisa BTOMM

(1) Ois BTOMM € pe3ynbTaToMm:

1. 3rMHY CTIHOK 4epe3 pedopmadito nanT
MOCTOBOrO  HacTuny, WO BUHUKaAE Yy
pes3ynbTaTi HaABHOCTI >KOPCTKMX 3BapHUX
3'egHaHb MK pebpomM XKOPCTKOCTI i NIMTOM
MOCTOBOrO HacCTuy;

2. 3CyBYy 3BapHMX LWBIB MiX pebpamun
YKOPCTKOCTI i NANTOK MOCTOBOrO HacTuny nig
Ai€to cun 3cyBy Y pebpax KOpCTKOCTI;

3. MNO300BXHLOMO  HampyXeHHs  pebep
XXOPCTKOCTI 4epe3 3rMHarnbHi MOMEHTW Ta
OCbOBI cunn y pebpax XOpCTKOCTI;

4. nOKanbHOro 3rnMHy Yy 3'€gHaHHi  MiX
pebpaMn  XKOPCTKOCTi,  CTiHKOWO  pebep
YKOPCTKOCTI i CTiIHKOK nonepeyHmx 6anokx.

C.1.3.2 Tunn pebGep KOPCTKOCTI

(1) Pebpa xopcCTKOCTi MOXyTb OyTM SK 3
3aKpUTUM nepepisom - TpaneuienogidHi, V-
noaioHoto
dopmu,  Kpyrni,
nepepisom.

(2) Oue pebpa XOpCTKOCTI
nepepisom y Tabnuui C.3 (2).
(3) OmB pebpa XKOPCTKOCTI 3 BIiOKPUTUM
nepepisom nig cmyrowo pyxy B Tabnuui C.3
(3).

(4) Y pasi 3MiHM TOBLUMHM INCTOBOrO MeTany
pebep XOPCTKOCTI, BIOAXWNEHHA Ha MOBEPXHI
He Mae nepesuLLyBaTh 2 MM

Tak | 3 BiOKpUTUM

i3 3aKpuUTUM

(2) For the connection of hollow section
stiffeners to the deck plate, see C.1.3.

C.1.3 Stiffeners

C.1.3.1 Fatigue actions

(1) Fatigue actions result from:

1. bending in the webs imposed from the
deformations of the deck plate due to rigid
welded connections

between the stiffener and the deck plate;

2. shear in the welds between stiffeners and
deck plate from shear forces in the stiffeners;

3. longitudinal direct stresses in the stiffeners
due to bending moments and axial forces in
the stiffeners;

4. local bending at the connection between
stiffeners and crossbeams in the web of the
stiffeners and the

webs of the crossbeams.

C.1.3.2 Type of stiffeners

(1) Stiffeners may either be closed section
stiffeners, such as trapezoidal, V-shape,
round or open stiffeners.

(2) For closed section stiffeners, see Table
C.3 (2).

(3) For open stiffeners under traffic lanes,
see Table C.3 (3).

(4) In the case of a change in the plate
thickness of stiffeners, the misalignment at
the surface of plates should not exceed 2
mm.

C.1.3.3 3'ennanns pedep KOPCTKOCTI 3
IUINTAMH MOCTOBOT0 HACTHITY

(1) Pebpa sKOpCTKOCTI 3 3aKPUTUM TIEPEPI3OM:
3BapHUI 1I0B i/l MPOI3HOI0 YACTUHOIO MIXK

C.1.3.3 Stiffener to deck plate connection

(1) For closed section stiffeners under the
carriageway the weld between the stiffener and
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pedpamu JKOPCTKOCTI 1 TNTUTAMU MOCTOBOTO
HACTHIIy Ma€ OYTU CTUKOBHM.

(2) ToBmmHA mIBa « a » Mae OyTH HE MEHIIIE HIXK
TOBILMHA «{» pedpa KOPCTKOCTI, TUB. TAOIHIIIO
C4(3)4).

(3) uB 3'eqnanHs pedep KOPCTKOCTI 3 IITUTOIO
MOCTOBOT'O HACTUJTY 11032 CMYTOI0 PyXY B
tabmuii C.4 (5).

(4) luB nomycku 1 BunpoOyBaHHs B Tadmuii C.4
(3), (4)1(5).

C.1.3.4 3'eqnanns pedpa KOpPCTKOCTI 3 pedOpoM
“KOPCTKOCTI

(1) Y 3'eqnanns pedpa xKOpCTKOCTI 3 pedpom
KOPCTKOCTI Ma€e OyTH CTUKOBA HAKJIAIKa
BiamoBiaHO 10 Tabmwuii C.4 (6).

(2) Haknanky ciig po3TamioByBaTu moOIu3y
TOYKH 3BOPOTHOIO 3TUHY pedpa (Ha Biactani 0,2 1
BiJI TIOTIEpEYHO1 OaKku, je | - BijicTaHb Mixk
pebpaMu )KOPCTKOCTI).

(3) [ocnimoBHICTH 3BaproBaHHS Ma€e OyTH TaKoIO,
1100 3a0e3mevuyBaTi HU3bKE 3aJIUIIIKOBE
HaNpYy>KEHHs, 1 1100 HIDKHS MOoHLs pedpa
KOPCTKOCT1 OTPUMYBAJIa 3AJIUIIKOBE CTUCKAHHS.
[TocninoBHICTH 3BaprOBaHHS HaBEACHA B TAOJHUII
B.4 (6):

1. Ilepunii moB - M’k peOpPOM KOPCTKOCTI Ta
CTMKOBOIO HAKJIAKOIO.

2. Ipyruii m1oB - MiXK peOpOM KOPCTKOCTI Ta
CTHKOBOIO Hakmaakoro: [1]1[2] y Tabmumi C.4 (6)
HIDKHBOI TTOJIUIIL, TIOTIM 3BapIOETHCS CTIHKA.

3. 3BaproBaHHS TUTUT MOCTOBOTO HACTHUITY.

4.V tabmumi C.4 (4) HaBeI€HO TOMYCKH 1 OTTISM,
10 3aCTOCOBYIOTHCS Y BIIHOIIIEHHI CTUKOBHUX
IIBIB pedep KOPCTKOCTI 1 CTUKOBUX HAKJIAIOK.
C.1.3.5 3'eqnanns pedep KOPCTKOCTI i cTiHOK
NnonepevYHux 6aJI0K

C.1.3.5.1 3araJjbHi 10JI0:KeHHA

(1) Hdis BTOMM Ha 3'e1HaHHS pedep KOPCTKOCTI 1
CTIHKH TOTIEPEYHOi OaJKu MPU3BOIUTH IO TAKUX
HacIiAKiB, 1uB. pucyHok C.9:

1. Cunu 3cyBY, KpYTHUH MOMEHT 1 HAalPy>KEHHS
gyepes nedopmariii pedep >KOpCTKOCTI
BUKITUKAIOTh HAIIPY>KEHHS KyTOBHX 3BapHHX IIBIB
MiX peOpaMu )KOPCTKOCTI 1 CTIHKOIO MOMEPEYHOT
OaNKu.

2. [ToBopoTu pebep uepes ix aedopmariii
BHUKJIMKAIOTh 3rHHAIBHI HAIPYKEHHS CTIHKH.

the deck plate should be a butt weld.

(2) The throat thickness " a " should not be less
than the thickness "¢ " of the stiffener, see Table
C.4 (3) and (4).

(3) For stiffener to deck plate connections outside
the carriageway, see Table C.4 (5).

(4) For tolerances and tests, see Table C.4 (3), (4)
and (5).
C.1.3.4 Stiffener to stiffener connection

(1) The stiffener to stiffener connection should
have splice plates in accordance with Table C.4
(6).

(2) The splice should be located close to the point
of contraflexure of the stiffener (at a distance of
0,2 1 from crossbeam, where | = span of stiffener).

(3) The welding sequence should be such that
residual stresses are small and that the bottom
flange of the stiffener receives residual
compression. The welding sequence specified in
Table C.4 (6) is as follows:

1. First weld between the stiffener and the splice
plate.

2. Second weld between the stiffener and the
splice plate; at [1] and [2] given in Table C.4 (6)
at the bottom flange then the web should be
welded.

3. Deck plate weld.

(4) For the butt welds between the stiffener and
the splice plate the tolerances and inspections
given in Table C.4 (7) should apply.

C.1.3.5 Connection of stiffeners to the web of
the crossbheam

C.1.3.5.1 General

(1) Fatigue actions at the connection of the
stiffeners to the web of the crossbeam result from
the following, see Figure C.9:

1. Shear forces, torsional moments and stresses
due to distortional deformations of the stiffeners
induce stresses in the fillet welds between the
stiffeners and the web of the crossbeam.

2. Rotations of the stiffeners due to deflections of
the stiffeners induce bending stresses in the web.
Poisson effects result in transverse deformations
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Edexr Ilyaccoma Bene 10  BUHUKHCHHSA
nmonepeuHoi  aedopmarii  pedbep  KOPCTKOCTI,
00MEKEHUX CTIHKOIO MOMEPEeYHOi OaIKu.

3. Ilnockuii  Hampy>XeHHWW  CTaH  CTIHKH
NonepeyHoi  Oajlkd  MOXKE  TPU3BECTH [0
KOHIICHTpaIlli HampyXeHb Ha Kpasx OTBOPIB 1
nedopmariii pedep KOPCTKOCTI.

of the stiffeners restrained at the web of the
crossbeam.

3. In plane stresses and strains in the web of the
crossbeam may cause stress concentration at the
edges of the cope holes and deformations on the

|
|
~— _

stiffeners.
By, ‘\T:
I

———

IToBOpOT pedpa IKOPCTKOCTI y MICITi HOTO 3'€THAHHS 31
CTiHKOIO nonepeyHoi 6anku, aus. C.1.3.5.1 (1) 2

Jedopmartist pedep KOPCTKOCTI yepe3 po3mo it
HaIpy>KeHHs Ha CTiHI[l ONepeyHoi Oallku, JHB.

C.13.5.1(1)3

rotation of the stiffener at its connection
to web of crossbeam, see C.1.3.5.1 (1) 2

imposed deformations to stiffener from strain
distribution in the web of the crossbeam, see

C.1.3.5.1(1) 3

(2) BenmnumHa 1iuX BIUIMBIB 3QJICKUTH BiJI TOTO, -
YH MPOXOASTH pedpa >KOpPCTKOCTI Yepe3 CTIHKY,
BiJl popMHU BUPI3y Ta ApOUHOTO OTBOPY; - UM
BCTAHOBJIEHI pedpa KOPCTKOCTI MK CTIHKaMU
HonepeyHux Oanok, BKIoYadu GopMmy Ta
CKJIaJIaHHSL.

(3) IepeBaxHo, 1106 pedpa KOPCTKOCTI
MIPOXOJIMJIM Yepe3 CTIHKH MOTIEPEYHHX OaJIoK.

(4) SIK1110 HEMOKIIMBO MPOITYCTUTH pedpa
YKOPCTKOCTI Yepe3 CTIHKH, HAIIPUKIIAJl, Y BUNAAKY
MOCTIB 3 MaJIOI0 BUCOTOIO MONEPEYHUX Oaslok abo
MaJIOIO B1JICTAaHHIO M1k MONEPEYHUMH OaiKamu,
pedpa KOpCTKOCTI HEOOX1/THO BCTAHOBIIOBATH
MDX cTiHKamu BianosigHo 1o C.1.3.5.3.

(5) duB miocki pedpa )KOPCTKOCTI HAa PUCYHKY
C.10, BruuB BTomu (nuB. C.1.3.5.1) aHamoriuno
Jii Ha pebpa )KOPCTKOCTI 13 3aKPUTHM HEPEPi3oM,
onHak pesynprat aii C.1.3.5.1 (1) 3 mae menmy
BEJIMYHHY.

(2) The magnitude of these effects depends on
whether the:

— stiffeners are passing through the web and the
shapes of the cut out and cope hole;

— stiffeners are fitted between the webs of the
crossbeams including the shape and fit up.

(3) Stifteners should preferably pass through the
webs of the crossbeam.

(4) Where it is not possible to pass the stiffeners
through the webs, e.g. for bridges with extremely
small depths of crossbeams or small spacing of
crossbeams, stiffeners should be fitted between
the webs in accordance with C.1.3.5.3.

(5) For flat stiffeners, see Figure C.10, the fatigue
actions (see C.1.3.5.1 (1)) are similar to closed
section stiffeners; however the effects of C.1.3.5.1
(1) 3. are smaller.
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Pebpa OopcTKOCTI 3 BIIKPUTUM NEPEPi30M 1 M0310BKHIMHU 3BAPHUMH IIBAMH, L0 TIPOXOISATh Yepe3 CTIHKY IOIepeYHOT
Oanku

3 apoYHUMU OTBOpAMU

be3 apounux oTBOpIB

Open section stiffeners with longitudinal welds passing through the web of the crossbeam

with cope holes

without cope holes

1 - apKoBHii OTBip Y HWKHINA 9aCTHHI TUIOIIMHE [T 3aMI00IraHHs OIUIABJICHHS TOCTPHUX KpaiB
Pucynox C.10 - 3'enHanHs peGep )KOPCTKOCTI i3 CMYTOBOTO MPOKATY 31 CTIHKAMHU TONIEPEYHUX OaIoK
1 cope hole at bottom of flat to prevent melting of sharp edges
Figure C.10: Connections of flat stiffeners with the webs of crossbeams

C.1.3.5.2 Bupi3u y cTiHKaX nonepevyHux 0ajoK
(1) Anst pebep sKOpCTKOCTI 3 3aKPUTHM TIEPEPi3oM
BUPI3U MatoTh OyTH 200 3 apKOBUMH OTBOPAMH,
abo 0e3 apkoBUX OTBOPIB, TUB. pucyHok C.11:

1. 3 apKOBUMH OTBOpPaMU HaBKOJIO HUXKHBOT
MOBEPXHI pedpa IKOPCTKOCTI, AUB. PUCYHOK
C.11a, 3 4acTKOBUM 3BapIOBaHHSIM pedpa
YKOPCTKOCTI Ta CTIHKH;

2. 6e3 apKOBHX OTBOpIB, 1UB. pucyHok C.11b, 3
KPYTOBHUM 3BapHUM IIIBOM.

C.1.3.5.2 Cut outs in the webs of crossbeams
(1) For closed section stiffeners cut outs should be
either with or without cope holes follows, see
Figure C.11:

1. with cope holes around the soffit of the
stiffener, see Figure C.11 a, with partial welding
of the stiffener to

the web;

2. without cope holes, see Figure C.11 b, with
welding all around.

a}

b)

Pucynok C.11 - Bupi3u y cTiHKax mornepeyHux 0ajiok: a) 3 apkOBUMHU OTBOpamH; b) 6e3 apkoBUX
OTBOpIB
Figure C.11: Cut outs in the webs of crossbeams with or without cope holes

(2) Cnin yHMKaTH apKOBHX OTBOPIB y CTIHKax
nornepeyHux Oanok y  3'eqHaHHAX — pedep
OPCTKOCTI 3 TUTUTAMH MOCTOBOTO HACTHITY, JTUB.
pucynok C.12.

(2) Cope holes in the web of the crossbeam at the
stiffener deck plate connections should be
avoided, see Figure C.12.

96



arymarenko
Прямоугольник


o o o o o o o |

=

7 e

1 - HEeMae apKOBUX OTBODIB
Po3mipu y Binnosigaocri 3 tTabauuero C.4 (3), (4) ta (5)
Pucynox C.12 - 3BapHi 3'eqHaHHS pedep KOPCTKOCTI 3 3aKPUTHM IEPEPi3oM Ta CTIHKHU MOTEPEYHOT OaNKK 3 apKOBUMH
OTBOpaMH
1 no cope holes dimension according to Table C.4 (3), (4) and (5)
Figure C.12: Welded connections of the closed section stiffeners with web of crossbeam with cope holes

(3) ®opma Bupi3y y CTIHII TONMEpPedHOl OaIKu
(nuB. pucynok C.13) mae 6yt Takoro, 1mo0:

1. 3BapHi mBU MDK pedpamMH >KOPCTKOCTI Ta
CTIHKOI0O MajM HaJle)XHY MIIHICTh, 0€3 BHUIMOK,
nuB. pucyHok C.13 a);

2. po3mipu BUPI3y BiANOBIJAIH:

- JoIryckaM poio pedpa )KOpCTKOCTI;

- MIATOTOBII TOBEPXHi, 3aCTOCYBAaHHIO
KOHTPOJIFO ~ aHTUKOPO3IMHOTO  3aXHCTY,
pucynok C.13 b);

3. ammunityna HampykeHb Ao Ha Kparwo BHPI3y
yepes3 3TMH CTIHKM 3 IUIOIIMHU Ta B IUIOIIKHI Oyra
BIJIMOBIHOIO 10 HANIC)KHUX TPAHUYHUX 3HAYCHD,
JquB. pucyHok C.13 ¢).

Ta
UB.

(3) The shape of the cut outs in the web of the
crossbeam, see Figure C.13, should be such that:
1. The welds between the stiffeners and the web
have adequate strength and the returns are without
notches, see Figure C.13 a).

2. The dimensions of the cut out allow for:

— stiffener profile tolerances, and

— surface preparation, application and inspection
of the corrosion protection, see Figure C.13 b).

3. The stress ranges Ac at the edge of the cut outs
from in plane bending and out of plane bending of
the web are within acceptable limits, see Figure
C.13, ¢).

b

5 4

F—/
™~

1 - KyTOBi 3BapHi mBH; 2 - AeTaNb a); 3 - 3BapHUI OB 10 Kparo 0e3 mepOnH, 3a3eMJICHHS 32 HEOOX1THOCTI;
4 - nerans b); 5 - nerainn 3)
Pucynok C.13 - Kputuuni gerani ¢opMu apKoBHX OTBOpPIB
1 fillet welds, 2 detail a); 3 weld around the edge without notches,
ground where necessary, 4 detail b), 5 detail c)
Figure C.13: Critical details for the shape of cope holes

(4) MiHiManbHUN PO3MIp BUPI3y Ma€ BiAMOBIIATH
ISO 12944-3 i pucynky C.14.

(4) The minimum size of the cut out should
conform to ISO 12944-3 and Figure C.14.
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1- TOBIIWHA ME€TATy CTIHKU IMONIEPEYHO1 Oanku tw,crossb;

2 - mocriline 3HaueHHs 3azopy b > 2t >25 Mm

w,crossb
Pucynok C.14 - MiHiManbHi pO3MipH apKOBHX OTBOPIB

1 plate thickness of web of crossbeam 7,,, o555 2 constant value of clearance b > 2¢

Figure C.14: Minimum dimensions of cope holes

w,crossb

>25 mm


arymarenko
Прямоугольник


(5) Bumoru 10 momyckiB Ta OTfisijaM HaBEIIEHO B
tabnui C.4 (9).

(6) duB 3'emnanHs pedep )KOPCTKOCTI 3 KiHIIEBOIO
nonepeuHoro 6ankoro y C.1.3.5.3.

(7) Bumoru o 3'eqHaHHs pedep KOPCTKOCTI 0e3
apKOBUX OTBOpIB HaBeaeHO B Tabmwuil C.4 (8).

C.1.3.5.3 PeOpa KopcTKOCTi, BCTAHOBJIEHI MiX
nonepeYHUMHu 0aJIKaAMHu

(1) Pebpa xopcTkoCcTi MOXKYTh OyTH BCTaHOBJICHI
MDK TIONEpEeYHHMH OajkaMH 32 BHKOHAHHSM
TaKUX BUMOT:

1. MicT mpu3HAYEHWH JWIIe A PyXy Majoi
IHTGHCHBHOCTI, a0o0 pedpa JKOPCTKOCTI HE
BCTAHOBJICHO ITiJ] CMyT'OO0 PYXY;

2. BIACTaHb MDK IONEPEYHUMH OallKaMH MEHII
abo nopiBHIOE 2,75 M;

3. Mapka cTam CTIHOK IIONEePEYHHX OaJloK
BIAIIOBiZa€ BUMOraM IO Z-BEIWYMHHU, HABEIEHOI
y EN 1993-1-10;

4. MOCIIZOBHICT, MOHTXY Ta 3BapIOBaHHS Taka,
mo epexT ycalku HECyTTEBUH Ta  HE
BPAaXOBYETHCS y PO3PAXYHKY.

(2) 3'emnanHs pebep KOPCTKOCTI 31 CTIHKOIO
MPOBOAMTHECS ~ CTHKOBHUM  3BapHUM  IIIBOM,
MirOTOBKA iz 3BaprOBaHHS MMOBUHHA
BIJINOB1JIaTU BUMOTaM, HaBeAeHUM y Tadmmii C.4
(10).

C.1.3.54 Inocki pedpa
BHUT'OTOBJIEHi 3 JTUCTOBOr0 MeTAJTy
(1) Ilmocki peOpa >KOPCTKOCTI, IO HPOXOISTH
yepe3 CTIHKM TIOMEepPEeYHUX OaloK, MaroTh
3'€JHYBaTHCS 3 IUIUTaMH MOCTOBOTO HACTHITY
Oe3nepepBHUMHU KYTOBUMHU 3BAPHUMHU IIIBAMU, a 3
1HIIOro OOKy - 31 CTIHKaMH IOINEpeuyHux Oajok,
JquB. pucyHok C.11.

(2) [Jns  3HUKEHHS — yCaaKu
MaKCHUMaIbHUH 3a30p 1 MM.

(3) Bumoru no meramtoBaHHS Ta 1HCTEKIIIT TUB. y
tabmuii C.4 (11).

C.1.4 Tlonepeuni 6ajKku

C.1.4.1 3aranbHi N0J10KeHH

(1) [omepeuni Oanku MawoTh CKIaJaTuca 3
HACTYITHUX €JIEMEHTIB:

1. crinka st 3'€eqHaHHS 3 peOpaMM KOPCTKOCTI;
2. cTiHKa JUIs 3'€qHAHHS 3 TJIUTAMH MOCTOBOTO
HaCTHITY;

7KOPCTKOCTI,

nependavyeHo

3. 3'eqHaHHA CTIHKM TIONEpe4YHoi Oanku 3i
CTIHKOIO T'OJIOBHOI OaJIKH;
4. 3'eqHaHHA «CTIHKA - HIDKHSA  IIOJIMIIS»

MOTIEPEYHO1 OAJIKH;

5. 3'elHaHHS HIKHBOI MOJHII MONEPEeYHOi GallKu
31 CTIHKOIO TOJIOBHOI OajJkh a00 HWKHBLOIO
MOJIAIIEI0 TOJIOBHOI Oaiaku, A€ OOMIBI IIOJHII

(5) The requirements for tolerance and inspection
are given in Table C.4 (9).

(6) For the connection of the stiffeners to the end-
crossbeam, see C.1.3.5.3.

(7) The requirements for the connection of
stiffeners without cope holes are given in Table
C4(8).

C.1.3.5.3 Stiffeners fitted between crossbeams

(1) Stiffeners may only be fitted between
crossbeams, where the following conditions
apply:

1. the bridge is designed for light traffic only, or
the stiffeners are not located under the traffic;

2. the spacing between crossbeams is < 2,75 m;

3. the grade of steel for the webs of the crossbeam
conforms to the requirements for Z-quality given
in EN 1993-1-10;

4. assembly and welding sequences are such that
shrinkage effects are negligible.

(2) The connection of the stiffeners to the web
should be made by butt welds with a weld
preparation conforming to the requirements given
in Table C.4 (10).

C.1.3.5.4 Stiffeners made of flat plates

(1) Flats passing through webs of crossbeams
should have continuous fillet welds to the deck
plate and should be welded to the web of the
crossbeams on either sides, see Figure C.11.

(2) A maximum gap width of 1 mm is provided to
reduce shrinkage.

(3) The requirements for detailing and inspection
should be taken from Table C.4 (11).

C.1.4 Crossbeams

C.1.4.1 General

(1) Crossbeams should comprise the following:

1. web to stiffeners connection;
2. web to deck plate connection;

3. connection of the web of the crossbeam to the
web of the main girder;

4. web to bottom flange connection of the
crossbeam;

5. connection of the bottom flange of crossbeam
to the web of main girder or to the bottom flange
of main girder where both flanges are at an equal
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3HAXOMATHCS HA OJTHAKOBOMY PiBHI;

6. 3'eTHAHHS TONIEPEYHUX OAJOK 3 MONEPEUHUMH
pebpamu KOPCTKOCTI, pamamu abo miadparmMamu,
pO3TAIllOBAaHUMHU y TIH K€ IUIOIIMHI, IO Ta
norepeyHi Oankw.

(2) HeoOximHO BHUMIpATH paaiyc 3aKpyTJeHHS
KyTiB BIUIBHMX KpaiB BHpI3iB ab0o apKOBHUX
OTBOPIB.

(3) Cuninm BUKOHYBAaTH J€TalbHI

Bukiaaeni y C.1.4.2,C 1.43 taC.1.4.4.
C.1.4.2 Cnosty4eHHs1 CTIHKHM NONEPeYHOI 0aJIKu
(1) JeramtoBaHHs Ta 1HCHIEKIIIS 3BapHUX 3'€THAHD
CTIHOK TIOMEPEYHUX OalOK [0 IUIUT MOCTOBOTO
HAcTWIIy abo 31 CTIHKaMHd TOJIOBHOI Oaiku
BHUTOTOBIOTHCS BiAMOBiAHO 1o Tadymmi C.4 (12) i
(13) BignoBigHO.

(2) CruxoBe 3'eJHAHHS CTIHKU MOMIEPEYHOT OAITKH
MPOBOANUTHCS Yy BiAMoBiAHOCTI 3 Tabnunero C.4
(14).

C.1.4.3 Cnosty4eHHs1 IOJIKHU NONIEPEYHOI 0AIKH
(1) 3'eqHaHHS HUKHBOT MTOJIAIII TTOTIEPEIHOT OATKH
31 CTIHKOIO TOJIOBHOI Oanku mae OyTu 3/ilCHEHe
CTMKOBUM 3BapHMM WIBOM Yy BiJIMOBIIHOCTI 3
tabnuueto C.4 (15).

(2) SIkmo0 HIDKHI TIOJHIN TIONEPEYHUX OaloK i
TOJIOBHHUX OalOK 3HAaXOJSATHCS B OJHIN TLUIOIUIWHI,
3'eqHAHHA BOHM MaroTh Bimmosimatu Tadiumi C.4
(16).

(3) 3BapHi 3'eqHAHHS TONEPEUHUX OAIOK «IIOJIKA -
MOJIKa» MaroTh Bianosinatu tadmuii C.4 (14).

BUMOTH,

level;

6. connection of crossbeams to either transverse
stiffeners, frames or diaphragms which are
positioned in the same plane as the crossbeams.

(2) The radius of any corners of free edges of cut
outs or cope holes should be measured.

(3) The detailed requirements given in C.1.4.2,
C.1.4.3 and C.1.4.4 should be met.

C.1.4.2 Connections of the web of crossbeam
(1) The detailing and inspection of the welded
connections of webs of crossbeams to the deck
plate or to the web of the main girder should be
carried out in accordance with Table C.4 (12) and
Table C.4 (13), respectively.

(2) Splices of the webs in crossbeams should be
welded

C.1.4.3 Connections of the flange of
crossheams

(1) The connection of the bottom flange of the
crossbeam to the web of the main girder should be
a butt weld conforming to Table C.4 (15).

(2) Where the bottom flanges of the crossbeams
and of the main girders are in the same plane, the
connections should conform to Table C.4 (16).

(3) Flange to flange welded joints of crossbeams
should conform to Table C.4 (14).
in accordance with Table C.4 (14).

C.1.4.4 Ilonepeuyni pedpa KOpPCTKOCTi, pamu
a0o niagparmu

(1) 3 MeTor0 3HMKEHHS KOHIEHTpallii HalpyXeHb
y 3'€THaHHAX TOTIEPEYHUX OalloK, MOMEPEUHHX
pebep kopcTkocTi 1 giadparM  HEOOXiITHO
nependadynT MiclieBe J0JaBaHHS >KOPCTKOCTI y
BCIX 3'€/IHAHHSX 1 IIBaX.

(2) CnomydeHHsI €IEMEHTIB TOIMEPEYHHX paM 3
MoNepeyHUMH OalKkaMH MIOTh JeTaji3yBaTUCS y
BiamoBimHOocTi 3 pucyakom C.15. Enementn
NEePEBIPSIOTHCS HA BTOMY.

C.1.4.4 Transverse stiffeners, frames or
diaphragms

(1) In order to reduce stress concentrations at
connections between the crossbeams, transverse
stiffeners and diaphragms, local stiffening should
be provided at all connections and joints.

(2) Connections of components of transverse
frames to crossbeams should be detailed in
accordance with Figure C.15. The details should
be verified for fatigue.
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VARV

VRV

4.

1 - monepeuna Gainka; 2 - pedpo KOPCTKOCTI;
3 - momepeyHe pedpo KOPCTKOCTI CTIHKK TOJIOBHOI OaNnKu; 4 - CTIHKA TOJIOBHOI OalTku

Pucynok C.15 - Tunose 3'eqHaHHS TONEPEYHUX OAJIOK 3 TONEPEYHUMHU pedpaMu KOPCTKOCTI CTIHOK

TFOJIOBHUX OaJIoK
1 crossbeam, 2 stiffener, 3 transverse stiffener of web of main girder; 4 web of main girder

Figure C.15: Typical connection of crossbeams to transverse stiffeners of web of main girders

C.2 3anizanuHi MocTH

C.2.1 3araJjibHi n0/10:KeHHS

(1) Y nanomy po3aiii HaBOJAATHCS PEKOMEHAIIIT 3
MIPOSKTYBAHHS Ta KOHCTPYKIIMHOTO JIeTATFOBAHHS
OPTOTPOIHUX MOCTOBUX HACTUJIIB 3alli3HUYHUX
MOCTiB. HaBOIsATBCS yMOBH BUKOHAHHS, IO
BIMOBIAAIOTh ~ CTaHAAPTY  SIKOCTi, SIK  IIe
nepenbaueno B EN 1993-1-9.

(2) MocToBi HacTWJIM 3aJTi3HHUYHUX MOCTIB
MOXKYTh CKJIAJIATHCS 3 TAKUX €JICMCHTIB:

1. mo3noBXkHI pedpa >KOPCTKOCTI 1 MOMNEpedHi
Oankwu;

2. TUIBKM TOTIEpeYHi pedpa HKOPCTKOCTI.

(3) Cnig BUKOpPHCTOBYBAaTH pedpa MKOPCTKOCTI
BIJIKPUTOTO TIEpepi3y 3 JHCTOBOTO MpOKaTy abo
pebpa  KOPCTKOCTIi 3aKpPUTOTO nepepizy
TpaneuienoaioHoro mnpodinto IsI  MOCTOBHUX
HACTHUJIIB 3 MO3/I0BKHIMH peOpaMu KOPCTKOCTI.
(4) Hnsg MOCTOBUX HACTHUIIB 3 TMO30BXHIMH
pebpamMu  KOPCTKOCTI  3aKpUTOTO  Tepepizy
HEOOXIZTHO TPOEKTYyBAaTH TMOMepeuHi Oanku 3
HIDKHIMHA TIONUISAMA. J[711 MOCTOBUX HACTHIIIB 3
M03/I0B)KHIMHU pebpamMH *KOPCTKOCTI,

C.2 Railway bridges

C.2.1 General

(1) C.2 gives recommendations for the design and
structural detailing of orthotropic decks of railway
bridges. It covers provisions for execution
conforming to the quality standard as assumed in
EN 1993-1-9.

(2) Bridge decks of railway bridges may consist
of the following:
1. longitudinal stiffeners and crossbeams;

2. transverse stiffeners only.

(3) For bridge decks with longitudinal stiffeners,
open section stiffeners made of flats or closed
section stiffeners with trapezoidal profiles should
be used.

(4) Crossbeams should be designed with bottom
flanges for bridge decks with longitudinal closed
section stiffeners. For bridge decks with
longitudinal stiffeners made of flats, crossbeams
may be designed without bottom flanges. For

BUTOTOBJICHUMHU 3 JIMCTOBOT'O MPOKATY, MONEepeyHi
OaJIKu MOXYTh TPOEKTyBaThUCA 0€3 HUKHIX
nonuie. Jls MOCTOBUX HACTWUIIB TIBKHA 3
MOTEPEYHUMH  pedpaMu  KOPCTKOCTI  MOXKYTb
BUKOPUCTOBYBAaTUCS  pebpa  KOPCTKOCTI 3
JIMCTOBOTO MPOKATy 0€3 HUKHIX MOJIULb.

C.2.2 ToBumHa i po3mipH MJIAT

(1) JIuB ™MOCTOBI HACTWJIM 3 TIO3J0BKHIMH
pedpamu KOPCTKOCTI 1 MOMepeyHuMU OamKkaMu Ha
MamioHKy C.16; 3acCTOCOBYIOTBCA  PO3MIpPH,
HaBezeHi B Ta0mi C.1.

bridge decks with only transverse stiffeners, flat
stiffeners may be used without bottom flanges.

C.2.2 Plate thickness and dimensions

(1) For bridge decks with longitudinal stiffeners
and crossbeams, see Figure C.16, the dimensions
in Table C.1 apply.
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Pucynok C.16 — Tumnogi e1eMeHTH MOMEPEYHBIX OAIOK

Figure C.16: Typical crossbeam details

Ta6mmms C.1 - Po3amipu MOCTOBOTO HACTHITY 3 TMO3J0BXKHIMHU peOpamMu )KOPCTKOCTI

Po3wmipu Pebpa >xopcTrocTi [TopoxHucTi pedpa
BIJIKPUTOTO Mepepizy YKOPCTKOCTI
ToBUIMHA IUIUTH HACTUILY ), tp> 14 Mm tp> 14 Mm

Bincrans e;g Mixk pedpamu ers ~400 MM 600 MM <e;¢ < 900 MM
KOPCTKOCTI
Bincrans Bij nepuoro pebpa ep e ep e

KOPCTKOCTI JI0 Kparo ey

Bin
Oan

CTaHb MK MOTIEPEYHUMHU

KaAMU €., 5p

rossh < 2700 MM

2500 MM <e,, p< 3500 MM

C

Bix

HOIIICHHS] BUCOTH pedpa

KOPCTKOCTI IO BUCOTH
MOTIEPEUHOT OAIKH

hstiﬁ’/ hcrossb

hstiﬂ‘/ hcrossbS 0’5

hosigr! erossp S 0,4

crossb

ToBIIKMHA TMCTOBOTO IMpoKarty
tstzﬁ

tr 2z 10 MM

6 MM <t < 10 MM

ToBmKHA JIMCTOBOTO MPOKATY
CTIHKH IOTepeyHoi Oanku

t

w,crossb

tmcrossb > 10 Mmm

10 Mm <¢ < <20 MM

w,crossb =

TosmuHa TUCTOBOrO MpoOKaTa
MOJIKY TIONEPEYHOi Oasku

tf,crossb

tf,crossb > 10 Mm

Z‘f,crossb > 10 Mm

Table C.1: Dimensions of bridge deck with longitudinal stiffeners

Dimensions

Open section stiffeners

Hollow section stiffeners

thic

kness of deck plate ¢,

tp> 14 mm

tp= 14 mm

spacing e;g between

ers ~400 mm

600 MM <e;¢ < 900 mm

stiffeners

edge distance e, of first ep >e;g ep >e;g

stiffener

spacing of crossbeams e, €.rossp< 2700 mm 2500 MM <e,, < 3500 mm

ratio of depth of stiffener to
depth of crossbeam

hstlff/hcrossbS 035

hstiﬁ”/hcrossbS 074

102



arymarenko
Прямоугольник


hstlﬁ"/ hcrossb

plate thickness Lstify

Loy 2 10 mm

6 MM <7y,< 10 mm

plate thickness of web of t
crossbeam ¢

>
w,crossb =

w,crossb

10 mm

10 Mm <¢ 20 mm

<
w,crossb =

plate thickness of flange of
crossbeam 7, o

tf,crossbz 10 mm

tf,crossb > 10 mm

(2) Jns  MOCTOBMX  HACTHIIB  TIIBKH 3
MOTIEPEYHUMH pebpamu YKOPCTKOCTI
3aCTOCOBYIOTBCS PO3MIpH, HaBeIEHI y TaOmwHil
C.2.

(2) For bridge decks with only transverse
stiffeners, the dimensions in Table C.2 apply.

Tabmuus C.2 - Po3Mipy MOCTOBOTO HACTHITY TIJIBKH 3 TIONEPEYHUMH pedpamMu KOPCTKOCTI

ToBIUIMHA IUINTH HACTUILY 1

tp = 14 Mmm

Bincranp M HonepeuHUMU OAJIKaMU €.,

~ 700 MM

€crossb

Bincrans Big monepeyHoi Oanku 10 Kpaw eg

ep > 400 mm

ToBuIMHA JTMCTOBOTO MPOKATY CTIHKH IOTEPEYHOi Oaiku t

t

w,crossb

»> 10 Mmm

W,Cross

ToBHHa IMCTOBOTO MpOKaTy IOJIKA HOHCpC‘IHOI 0anku

tf,crossb

tf,crossbz 10 Mm

(Tam ne mepeaOayeHo MOJIKH)

Table C.2: Dimensions of bridge deck with only transverse stiffeners only

thickness of deck plate 7,

tp> 14 mm

spacing of crossbeams e,

~ 700 mm

€crossh

edge distance of crossbeams e,

ep > 400 mm

plate thickness of web crossbeam ¢

w,crossb

tw,crossb > 10 mm

plate thickness of flange of crossbeam 7, ),

tf,crossb > 10 mm

(where flanges are provided)

C.2.3 3'enHanHs «pedpo KOPCTKOCTI -
nomnepevyHa 0ajaKa»

(1) Io3noBxHI pedpa )KOPCTKOCTI, K MPaBUIIO,
MarOTh MMPOXOHNTH Yepe3 CTIHKHU MONePEIHNX
6aoK.

(2) 3'emnanus pedep KOPCTKOCTI 3 BIIKPUTUM
nepepizoM 3i CTIHKaMU MOTIEPEYHUX 0aIoK MarOTh
BijnoBinatu pucynky C.17

C.2.3 Stiffener to crossbeam connection

(1) Longitudinal stiffeners should normally pass
through the webs of crossbeams.

(2) The connections of open section stiffeners to
the webs of crossbeams should be detailed as
illustrated in Figure C.17.
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J\A,

R>30

Pucynox C.17 - 3'eqnaHHs MIXK IJIOCKUM PeOPOM JKOPCTKOCTI Ta CTIHKOIO MTONIEPEUHOIT OAJIKH.
Figure C.17: Connection between the flat stiffener and the web of the crossbeam

(3) 3'eqHanHa MOPOKHHUCTUX pedep KOPCTKOCTI 31
CTIHKaMH IOTIEPEYHUX OAIOK MPOSKTYIOThCS
BiIOBiAHO 10 pucyHKy C.18

(3) The connection of hollow section stiffeners to
the webs of crossbeams should be detailed as
illustrated

1 - 3BopoTHaA CTOPOHA 3BapHOrO 1IBa Oe3 mepOuH, 1utidyBaHHs 32 HEOOXITHOCTI
Pucynok C.18 - 3'eqnanHs Mixk pedpoM KOPCTKOCTI 3aKPUTOTO MEepepizy Ta CTIHKOIO MOMEePEeYHOT
Oanku

1 weld return, without notches, grinding where necessary
Figure C.18: Connection between the closed stiffener and the web of crossbeam

C.2.4 Jlonycku Ta iHCcHeKIlisl MiATOTOBKHU i/l
3BapIOBaHHS

C.2.4.1 3arajabHi MoJ10KeHHSA

(1) KonctpykiiiiiHe neTantoBaHHS, MiATOTOBKA
IT1]T 3BapPIOBAHHSI, TOMYCKH Ta 1HCTIEKIIIsI
HaBeaThes y Tabmuix C.3 ta C.4, Ko He
3a3Ha4YeHE 1HIIIE.

C.2.4.2 3'ennanns «pedpPO JKOPCTKOCTI - IJIUTA
MOCTOBOI'0 HACTHIIY»

C.2.4.2.1 IlinroroBka pedep KOPCTKOCTI Mmijg
3BapIOBaHHsI

(1) Ans 3'enHanp «peGpo )KOPCTKOCTI - MIIUTA
MOCTOBOTO HACTHUTY» Kpai TUTHT (IUB. TaOJIHUIIl
C.4 (3) Ta (4)) MmatoTh OYTH CKOIIICHI, JHB.
pucynok C.19.

C.2.4 Weld preparation tolerances and
inspections

C.2.4.1 General

(1) Unless specified otherwise Table C.3 and C.4
should be used for the structural detailing, weld
preparation, tolerances and inspections of the
bridge.

C.2.4.2 Stiffener to deck plate connections

C.2.4.2.1 Weld preparation of stiffeners
(1) For stiffener to deck plate connections, the

edges of the formed plates (see Table C.4 (3) and
(4)) should be chamfered, see Figure C.19.
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(2) 3HATTS PaCOK IUTUT TOBIIMHOIO t <8 MM
MO>KHa HE MPOBOJAUTH 32 YMOBH MOKJIUBOCTI
nepeBipky (IUITXOM BHIIPOOYBAaHb 3BAPHOTO II1BA)
BIJIMOBITHOCTI BUMOT'aM JI0 CTUKOBHUX 3BapHHUX
mBax (C.2.4.2.2).

C.2.4.2.2 BuMOru 10 CTUKOBUX 3BAPHHUX WIBiB
(1) HeoOximHi BUMOTH 10 CTHKOBUX 3BApHUX
HIBax TakKi:

- TOBIIMHA 1BA a > 0,97, , UB. taoiuwro C.4
(7);

- 330D Y KOpeHi 1mBa Mae OyTH MeHIe abo
nopiBHioBatH 0, 25 ¢, ane meHmie abo AOpiBHIOE 2
MM, Yy 3aJIe)KHOCTI BiJI TOTO, SIKa BEIMIMHA
MEHIIIC; Ie ¢ - PO3MIp 3BapHOTO IIBA; f -
TOBIIMHA IIPOKATY; f,; - TOBIIWHA pebpa

JKOPCTKOCTI.

(2) For plate of a thickness # < 8 mm, chamfering
may be dispensed with provided that it can be
verified

(through welding tests) that the requirements for
butt welds given in C.2.4.2.2 are met.

C.2.4.2.2 Requirements for butt welds

(1) The requirements for the butt welds should be
as below:

— seam thickness a>0,9¢,,, , see Table C.4(7);

—unwelded gap at root <0,25¢ or < 2 mm
whichever is the smallest;

where a is the size of the weld;

¢ is the thickness of the plate;

tsuy 18 the thickness of the stiffener.

AR :

Pucynoxk C.19 - IliaroToBka i1 3BaproBaHHs 3'€THAHHS «PeOPO KOPCTKOCTI - TIIUTAa MOCTOBOTO
HACTUITY»
Figure C.19: Weld preparation of stiffener — deck plate connection

C.3 Jonycku: 3ar0TOBKHM Ta BUTOTOBJICHHS

C.3.1 lonycku: 3aroTOBKH

(1) HesanexHo Big crnocoOy BUTOTOBJIEHHS Mij
Yac TMOCTaBKM IUIUT MOCTOBOTO HACTHIYy abo
dacoHHUX pedep KOPCTKOCTI CIiJl 3a0e3MeUnuTH
BIJIMOBIAHICTh ~ JIOMYCKIB HAa  BHUTOTOBJICHHS,
BUMOTaM, 3a3HadueHuM y Tadsmii C.4.

(2) YV rabmuui C.3 HaBeneHO [OMYCKH Ha
3arOTOBKH. Skiio MO>KHA 3a0€3MeYnTH
BiamoBigHicTe BuMoram Tabmumi C.4 iHmmMMHA
cmocobaMu, Il  pEKOMEHJaIli MOXHa He
3aCTOCOBYBATH.

C.3.2 JlonycKu HA BUTOTOBJIEHHA

(1) Homycku, sixki HaBemeHo B Tabmuii C.4,
3aCTOCOBYIOTBHCS pu KOHCTpPYIOBaHHI,
BHTOTOBJIEHHI Ta MOHTaXXI MOCTOBHUX HACTHJIIB.
(2) YV tabmumi C.4 BUKOPHUCTOBYIOTHCS Taki
CKOPOYCHHS:

- BUMOTra |: pe3ynbTaTH 30BHINIHIX TEPEeBIPOK
Bigmosiguo 1o EN ISO 5817;

C.3 Tolerances for semi-finished products and
fabrication

C.3.1 Tolerances for semi-finished products
(1) Irrespective of the fabrication methods
employed for the delivery of the deck plate or
formed stiffeners, the tolerances for fabrication
specified in Table C.4 should be met.

(2) Table C.3 gives guidance on procurements.
This is not necessary where the requirements of
Table C.4 can be met by other measures.

C.3.2 Tolerances for fabrication
(1) The tolerances in Table C.4 apply for the
design, fabrication and execution of bridge decks.

(2) In Table C.4, the following abbreviations are
used:

— Requirement 1: External test results according
to EN ISO 5817,
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- BUMOra 2: pe3ylbTaTH BHYTPIIIHIX HEpeBIpOK
Biamosiguo mo EN ISO 5817;

- BuMmora 3: auB. C.3.3;

- Bumora 4: Mapku craneit, BignoBigai EN 10164,
sk 3a3HadeHo y EN 1993-1-10.

C.3.3 Oco0imBi BUMOIHM /10 3BAPHUX 3'€IHAHD
(1) YV Bumankax, siki 3a3HadeHo y tabmumi C.4,
HaBeneHi B Tabnuii C.5 yMOBH 3aCTOCOBYIOTHCS
nmonatkoBo 1o EN ISO 5817.

— Requirement 2: Internal test results according to
EN ISO 5817;

— Requirement 3: See C.3.3;

— Requirement 4: Steels conforming to EN 10164
as specified in EN 1993-1-10.

C.3.3 Particular requirements for welded
connections

(1) Where required in Table C.4, the conditions
specified in Table C.5 apply in supplement to EN
ISO 5817.
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Tabmuus C.3 — Jlomycku: 3aroTOBKU

Bupio ToBmuHa | JloB:KHHA/BHCOTA Mupuna MpsivouiniiinicTh MpumiTku
1) ITnuty ans vactuny | EN 10029, 1 JloBxuHa i mupHHa 3
micys Binpi3y i xiac C 4,! JI_ . YPaXyBaHHAM yMOB
BUIPSIMIICHHS 32 u 1 1 YCAKH 1 Imicns
JIOIIOMOT' OO ’fﬁ"/ / MiZArOTOBKH 10
MPOKaTyBaHHS b 2 3 3BapIOBAHHS.
1 — BumipsiHa noBxuHa 2000 MM;
2 — muTa; 3 — MOHT)XXHHMII 323a0p MaKC. 2MM
2) ®aconnuii npodins | EN 10029, a a  ptEmm ToBumHa mwmMTH t> 6
) U1 BCTAaHOBJICHHS kiac C £e Eg MM. XonogHoMy
yepes MoIepeyHHI AT = LITAMITYBAaHHIO
6aNKu 3 apKOBUMU ’ ) i JIATal0Th TUIBKHA
OTBOpaMH by b#0,5mm BIIOBI IHI ISt
_ XOJIOJIHOTO
; o ke LITAMITYBaHHSI
Marepiamu. R / t > 4 -
SlkicTh 3BaplOBaHHsA Ha
IIAHI XOJIOZHOTO
a) st BCTAHOBJICHHA LITaMITYBaHHS. KiHI
H1€pE3 TOMEPEIHHI npodiis HeoOXiaHO
Ganxu 6e3 apKoBHX 1-makcumanbHuii 3a3op L/1000 ONISHYTH HA HAsBHICTb
OTBOpIB 2-MaKCHUMallbHE PO3IIMpPEHHs +1MM TpIH, a B BHIAAKY
3-mms crukoBoro  3’e;HaHHs  pebpa | cymmisis IPOBECTH
JKOPCTKOCTI 31 CTUKOBOIO HAKIIAIKOIO PEHTTeHOOT HHi
paziyc r=r+2 mm: KoHTponb.  Jom.  b)
MOBOPOT 1° Ha 4 M IOBXKUHH; Ko TIOIYCKH
napaelbHiCTb 2 MM MEepeBUIICH], BUPi3H B
MIONIePEeYHHX Oankax
MalTh OyTH HiJirHaHi
I BiANoBiAnOBimHOCTI
MaKCHMaJIbHIH IHMpUHI
3a30py
3) Ilmockuit mpodims | EN 10029, | +8anan ToBmuHa Ty t > 10
mpu  3BaproBaHHI 3 | Kmac C 4 o MM HeoOXinHO
000X CTOpiH BUOpaTH Z-BEIUYMHH,
U == . X
BignoBigHO g0 EN

1+2mm

LES 2

1

1 — makcumanbhuii 3a30p L/1000

10164 (muB. EN 1993-
1-10).
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Table C.3: Tolerances of semi finished products

Bupio ToBmuHA JloB:KMHA/BHCOTA Iupuna MpsimoniniiinicTs MpumiTku
1) Plate for deck after EN 10029, 1 JloBxwuHa 1 mMpHHA 3
cutting and class C 4 ,qu 4 ypaxyBaHHSM YMOB
straightening by rolling i 1 yeaku i micis
o / MArOTOBKH O
2mm 2 3 3BapIOBAHHL.
1 measure length 2000 mm
2 plate
3 fit up gap max. 2,0 mm
2) Formed profile EN 10029, a a) and b) Plate thickness 7> 6 mm
a) for passing through class C f;g[\—/l £g h',b{ For cold forming, only
crossbeams with cope r material suitable for cold
holes ! forming is to be used. R/t
- b) >4 for welding quality in
i v cold forming region. The
& = ends of the profiles are to
¢l \LJ | b be inspected visually for
) cracks and in case of any
b) for passing through doubt by PT.
crossbeams without
cope holes 1 max. gap L/1000 ad b)
2 max widening + 1 mm If the tolerances are
3 for stiffener splices with splice plates exceeded, the cut outs in
radius 7 = r £ 2 mm the crossbeams are to be
rotation 1 on 4 m length adapted to meet
parallelism 2 mm maximum gap width.
3) EN 10029, 1*5mm Plate thickness ¢ > 10
Flat profile for welding | class C ¥ + mm

on both sides

Am

h*2mm

TN S S ————

1

1 max. gap L/1000

Choice of Z-quality
conforming to EN
10164 from EN 1993-
1-10 required.
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Taomuus C.4 - BurorosieHHs

PiBeHb HanpykeHb

Meron i KiibKicTh

Heo6xinni pe3yabratn

Enement konceTpykuii Ipumitka
pyrn O, BHIPOOYBaHb BHNIPOOYBaHb p
Ed
1) Cruku it HacTHTy 6e3 MiLHICTB Ha | la Imcmekuis migroroBku ming | Jomar. la  Bigmosimmicts | Bumora no
CTHKYBaJIbHOI HAKJIAIKH PO3TSATHEHHS 3BapIOBaHHS nepejs | JOMyCKaM Ha IIJrOTOBKY IiJl | BHIIPOOYBaHb, JHB.
Ora <090f,, 3BapIOBAHHAM 3BaprOBaHHsA, Makc. 3mimenns | C.3.3

@%1

1 - 3mimenns < 2 MM

Ta
Ok >0,75f

1b 100% Bi3yanbHuUil oOrisy
ITiCIIst 3BAPIOBAHHS

2 100% ympTpa3ByKoBHi abo
PEHTICHOIOTiYHII KOHTPOJIb

2 MM
Topaar. 1b Bumoru 113
Jonar. 2 Bumorn 21 3

MILHICTB Ha
PO3TATHEHHS

g S0,75/
Ta
ogq > 0,60/

la THcmekmis miaroToBKH Iif
3BapIOBAHHS nepes
3BapIOBAHHAM

1b 100% Bi3yanpHHUiT oL
ITiCIIsT 3BAPIOBAHHS

2 100% ynbTpa3BykoBuii abo
PEHTIEHOIOTIYHUH KOHTPOJIb

Jopar. la BignosigHicts
JIONYCKaM Ha IiJrOTOBKY i
3BapIOBAHHS, MAKC. 3MillICHHS
2 MM

Honar. 1b Bumoru 113
Jonar. 2 Bumorn 21 3

Bumora g0
BUNPOOYBaHb, TUB.
C33

MIIHICTB Ha | la Incmekuis mixroroBku mix | Jom. la  Bianosignicts | Bumora 1o
PO3TATHEHHS 3BapIOBaHHS mepea | DOMycKaMm Ha MiATOTOBKY Mix | BUOPOOYBaHb, TUB.
Oy <0,60f 3BAPIOBAHHAM 3BaproBaHHs, Makc. 3mimenns | C.3.3
.| 1b 100% Bi3yanbHuUit orisy | 2 MM
ato CTUCKAILHL | iong 3BapIOBAHHS JHopaar. 1b Bumorn 113
HAIpY)KeHHsI
2) CtukH IUIMT HacTUITY Oe3 MIIHICTB Ha | la IHcmeKuis MiZArOTOBKH i Hona. 1a BianosiaHicTs Hon. la. IlpuxBatounuii
CTUKYBaJbHOI HAKIIAIKI PO3TATHEHHS 3BapIOBAHHS IIEpe]l JIOITyCKaM Ha [IOB IIPH OCTATOYHOMY
a O <0.90f 3BaPIOBAHHSM; MiATOTOBKY M CTHKOBOMY 3BapIOBaHHi,
a MPOIJIABJICHHE TIPUXBATOYHHX 3BapIOBAHHS, MPUXBATOYHI LIBH 3

Vi
L40x 8 mm
6-8mm

1 - npuXBaTOYHMI 3BapHHUII IIOB

2 -3CcyB 2 MM
IliaroToBka mija 3BaproBaHHS i

MiATOTOBKA ITiJ] 3BapKy KyTa o B

3aJIEKHOCTI BiJ] 3BapIOBAILHOTO
nporecy. CTHKM MeTalleBUX
CTHKYBaJbHUX HAKJIAJIOK -
YBITHYTi CTHKOBI 3BapHi IIBH 3
OOJUIFOBANIEHAM TTPOXOIOM.
Bci poboTu Ha cTUKaX MalOTh
OyTH 3aKiHYEHI 10 BUKOHAHHS
NIPUXBATOYHOTO IIBA Ha INTHTAX
HacTiiTy. bes yuiinpHIoro4nx
3BapHUX ILIBIB.

Oy > 0,75

IIBIB i3 HAIIABJICHIM
BaJIMKOM, ITiJIsArae
THIepeBipIIi MPOLEeTyPHUM
TECTYBaHHSAM

1b 100% Bi3yanpHuit Orysia
TicIist 3BaproBaHHs

2 100% penTreHonorivHmit
KOHTPOJIb

NIPiXBaTOYHHE
IIBU CTUKOBHUX
HaKJIaJI0K:
Bumora 1
3MileHHs < 2 MM

Joxa. 1b Bumora 1
MOHTaKHI 3a30pH
MIDXK TUTUTOIO 1
CTUKYBaJIbHOI
HakJakoro < 1
MM

Jona. 2 Bumoru 21 3

TPIIHAME yCYBaIOThCS

MIIHICTh Ha
PO3TATHEHHS

ot <075/
Ta
oga >0,60f

la IHCHEKIis MiArOTOBKH ITiJT
3BapIOBAHHS Mepe]]
3BapIOBAHHIM

1b > 50% BizyanbHMI OIS
TCIIS 3BaPIOBAHHS

2 10% peHTreHOIoTiTHHIT
KOHTPOITb

Hox. la BignosigHicts
JOIyCKaM Ha
MiATOTOBKY M
3BapIOBaHHS,
MPUXBATOYHI LIBU
CTHKOBUX
HaKJIaJIO0K:
Bumora 1
3MineHHs < 2 MM

Joxa. 1b Bumorn 113

Jon. 2 Bumoru 213

JHona. 1a. IlpuxsaTounuii

IIOB TIPH
OCTaTOYHOMY
CTHKOBOMY
3BapIOBaHHI,
TIPUXBATOYHI IIBH 3
TpilMHAMHI
YCYBAIOTBCS

MIIHICTh Ha
PO3TSITHEHHS

g 0,601

abo CTUCKAJIbHI
HATPY)KCHHSI

1a IHCIeKIis miAroTOBKHM ITiJ{
3BApIOBAHHSI T1epe/l
3BapIOBaHHAM

1b 100% Bi3yansHHMit orisg
TicIist 3BaproBaHHs

Hoxa. la BignosigHicts
JIOITyCKaM Ha
MiJATOTOBKY TIiJT
3BapIOBaHHS,
3MineHHs < 2 MM

Jon. 1b Bumorn 113
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ITponossxenns tabmuti C.4

EJjieMeHT KOHCTPYKIIT

PiBennb
HaINpY’KeHb

Oy

Meron i kinbKicTh
BHIPOOYBaHb

Heo0xinni pesyabTaTn

BHIPOOYBaHb

Mpumitka

3) 3'exHaHHSA «PEOPO KOPCTKOCTI —
IUIMTA HACTHITY »(IIOBHICTIO
MeXaHi30BaHHil 3BaprOBaIbHHUI MPOLIEC)

‘a!t

ot | Y] |

—
‘__4-“
t

HE3aJIE)KHO BiJl
PpiBHS Hampyr
[UTATH
MOCTOBOTO
HACTHITY

la IHcTeKIist miAroTOBKH i
3BapIOBaHHS Iepe]
3BapIOBAHHAM

1b 100% Bi3yanbHuUit orisia
ITiCIIst 3BApIOBAHHS

2 Iepen BUTOTOBIICHHSIM:
nepeBipKa BiJIIOBI THOCTI
TEXHOJIOT1 3BaprOBaHHs
EN ISO 15614-1 a6o EN
ISO 15614 3 ycima
3BapIOBaJIbHUMH
amaparamu

3 IIpu BUTOTOBIICHHI KOXKHUX
120 m mocty 1 BupoOHHUE
BUIIPOOYBaHHS, OJHAK 1
BHUPOOHHYE BUIIPOOYBaHHS
Ha MICT, SIK MiHIMyM, 3
ycima 3BapioBaJbHUMU
amaparamy B KO>KHii
MAaKpOCEKIIii

Jox. 1 BiamosigHicTh

JOIIyCKaM Ha
MiATOTOBKY M
3BapIOBAHHS

Jon. 1b Bumora 1
JHoxn. 2 BignosigHicts

KoedinieHTy IpoBapy
Bumora 2 npu

i ArOTOBIL
BUMPOOYBaHb MaKpo-
cekuiit (1 pa3 npu
MOYATKY 1 3ymUHKH 1 1
pas - B cepeaunHi
3BapIOBAHHs)

Hon. 3 - nuB. nox. 2:
MpOTE BUMIPOOYBAHHS MaKpo-

ceKuiif e 3
CepeIMHY 3BapIOBAHHS
IIpU BUNIPOOYBaHHI Ha
3BapIOBaHICTh

VYcyHeHHs eeKTiB
MOYaTKY / KiHIIs
3BapIOBaHHS

Jox. 2 BunpoOyBaHHs
TEXHOJIOTIT
3BapIOBAHH ITiT
KOHTPOJIEM
YHOBHOBa)KEHOTO
oprauy, repeBipka
3BapIOBAIBHUX
napameTpiB npu
BUTOTOBJICHHI

Jox. 3 BukoHnaHHs,
OIiHKA 1
JIOKYMCHTYBaHHS
YIIpaBIIiHHS
BUPOOHHULITBOM
BUKOHABIIs, KOHTPOJIb
YIIpaBIIiHHS
BUPOOHHULITBOM

4) 3'enHaHHA «PEOPO KOPCTKOCTI —
IUTHTa HACTUILY »(PYYHHI 1 9aCTKOBO

He3sanexHo Bix
PIBHS Hampyr B

la Increkiis maroToBKH i
3BapIOBAHHS TIEPE

Jox. 1 BiamosigHicTs

JOITyCKaM Ha

YcyHenus nedexTin
MOYaTKy / KiHIS

MeXaHi30BaHHil 3BaprOBATbHHI UTATI 3BapIOBAHHAM MiATOTOBKY M 3BapIOBaHHS

IpolLiec), MiIrOTOBKA I1iJ{ 3BapIOBAHHS MOCTOBOI'O 1b 100% Bi3yanbHuit oris 3BapIOBAHHs L1s BuMora

kyra ¢ B 3a1eXKHO Bif 3BapioBanpHOro | HACTHIY ITiCTIS 3BapIOBaHHS Joxn. 1b Bumora 1 3aCTOCOBYETHCS 110

IIPOLIECY Ta JOCTYITHOCTI MICLIeBUX LUBIB,
HAaIpPUKIAZ, 10
3'€THaHHIO «pedpo
JKOPCTKOCTI — pedpo
JKOPCTKOCTI » 31
CTHUKYBAJIbHIMHU
HaKJIaJKaMu, uB. 16)

t

5) 3'ennanHs «peOpo HKOPCTKOCTI — HaBanraxxeHus la IHCcneKIis miAroTOBKH ITiJT Jlom. 1 a BinnoBigHicTh VYcyHenHs nedexTiB

IUTMTA HACTHITY »I103a IPOi3HOI0 BiZ pyxy 3BapIOBAaHH Iepe] JIOTTyCKaM Ha 3a30pU oyaTKy / KiHIs

YaCTUHOIO mimoxoxis  6e3 3BapIOBAHHAM Jlom. 1b Bumora 1 3BapIOBAHHS

| HaBaHTAKEHHS 1b > 25% Bi3yanbHu# OrIIsAg Jlom. 2 BiamnoBiaHicTh
| | BiJ pPyxy TiCJIS 3BaPIOBAHHS BHMOT'aM JI0 BUCOTH
e TPAHCIIOPTHHX 2 BuMiproBaHHsI BUCOTH KyTOBOT'O IIIBa i
| =732 mm| 3aco0iB, KpiM KYTOBOTO HIBa BUMOTrH 1
BUIMAKOBOL
-

/
Bucota xyroBoro 3BapHOro misa -
BIZIMOBI/THO JI0 PO3PaxXyHKY

6) 3'emHaHHA «peOPO KOPCTKOCTI -
Ppedpo KOPCTKOCTI» 31 CTHKOBOTO

HaKJIaIKOIO
.‘|

n
J 5 '3 I
A A A

A
2200mm  =300mm 2200 mm

w
KT

A - 0B, 110 BUKOHYETBCS ITPU
MOHTa)KHOMY 3BapIOBaHHI;

B - 3BapHuii 0B, 1110 BUKOHYETHCS B
3aBOJICBKHX YMOBaX

B

Heszanexuo Bix
piBHS
HAMpPYXeHb

la IHCHeKIis miAroOTOBKH ITiJT
3BapIOBaHHS Mepex
3BapIOBAHHSIM

1b 100% Bi3yanbHuUit ornsa
TTicIIs 3BapIOBAHHS

Jom. 1 a BignoBigHicTh

JIOITyCKaM Ha 3a30pH,
3MIMIEHHS MK
pedpoM KOPCTKOCTI
Ta CTHKOBOT'O
HAKJIAIKOIO0 2 MM

Jom. 1b Bumoru 113

HenoBapena nosxxuna
1B IPH MOHTAXI MK
pedpoM KOPCTKOCTI i
IUTHTOIO HACTUILY MOXE
OYTH TiJIBKU 3 OZHOTO
OOKY HaKJIaJKH.

Jomn. 1a JTuB 3a30p Mix
3BapIOIOThCS Kpaiikamu
B 7), IIOB, 110
BUKOHY€ThCS TIPU
MOHTQ)KHOMY
3BapIoBaHHi - 3), 4), 5).

[Tponosxenns tabmuti C.4
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EnemeHT KoOHCTpyKILil

PiBennb
HaMNpy:KeHb

Ory

Merton i KiibKicTh
BUNIPOOYBaHb

Heo0xiani pe3yabraTu
BHIIPOOYBaHb

Mpumirka

7) 3'enHaHHsA «peOPO KOPCTKOCTI - pedpo
JKOPCTKOCTI» 31 CTHKOBOI'O HAKJIaIKOKO
a) JUIsl TOBIIMHH TUTHTH t 6-8 MM

=5 mm

F# 1

2
b ) 8mm
= 40 mm
1 - Ge3nepepBHUIi IPUXBATOYHHMIT IIIOB;
2 - 3minieHHs < 2 MM
b) a5t TOBIIMHY IUTHTH t > 8 MM

z6 mm . age

i
-

1
1 - Ge3niepepBHUIT IPIXBATOYHUIA IIOB
2 -3cyB 2 MM
TligroToBka mij 3BaproBaHHsI KyTa & - B
3aJIEKHOCTI BiJ 3BapIOBAJILHOTO MIPOLIECY,
1 IMMPUHH 3a30py - B 3JISKHOCTI BiJ
TOBIIMHY IUIUTH

HesanexHo Bijx
PiBHS HAaNpyKEeHb

la IHCHeKIis miArOTOBKKA
ITiT 3BapIOBaHHS TEpe]]
3BapIOBAHHIM

1b 100% Bi3yanbHHUit OryIsin
ITiCTIst 3BAPIOBAHHS

2 IlepeBipka 3BaplOBaHHS -
OJIHE BUPOOHHYE
BUNPOOYBaHHS

Jon. la BignoigHicth
JIOIyCKaM Ha
MATOTOBKY ITiJ|
3BapIOBAHHS,
3MILICHHS 2 MM

Jom. 1b Bumora 1

Jomn. 2 Bumoru 112

8) 3'eqHaHHs «pPeOPO KOPCTKOCTI -
norepeyna 6ankay 3 pedbpamu
JKOPCTKOCTI, 110 IPOXO/ITH Yepe3 Oalky 3
apOYHUMH OTBOPAMH

;\\
1\\

1 -3az0p < 3 MM

Bucora kyrosoro
3BapHOTO IIBa
a=ay,,, 3TiIHO
aHaJi3y JuIs
IIUPHHH 3a30pY
s < 2 MM s
OUIBIIOT IIMPUHKI
3a30py

a=du,, +(s-2)
MiHIMaIbHa
BHCOTa KyTOBOTO
3BapHOTO IIBa
a=4wmm

la Iacnexknis miaroToBKU
ITiJ{ 3BapIOBAaHHS Iepen
3BapIOBaHHAM

1b 100% Bi3yanpHuUit Orysizg
ITiCIIs 3BapIOBaHHS

Jon. la BignosigHicts
JIOIyCKaM Ha
MATOTOBKY Iij
3BapIOBAHHSL.

HeoOximHa Bucora

3BapHOrO IIBa 4 .

Jor. 1b Bumoru 113

1 Iependauvaerses, 10
criodaTky pedpa
JKOPCTKOCTI
[IPHBAPIOIOTHCS 10
IUTATH HACTHITY (31
CKJIafla b HUMH
3aTUCKHUMH
TIPUCTOCYBaHHAMM i
KPIIUICHHSIMU ), TTOTIM
BCTAaHOBIIOIOTHCS 1
NIPUBAPIOIOTHCS
ronepeyHi 6anku

2 Jlonmycku Ha BUPI3H
TIOTIepEevHNX OAOK
MalOTh BiJIITOBIIaTH
JonmycKaM Ha (hacoHHi
npocini st pebep
JKOPCTKOCTI, CM.
tabnuiio C.3, 2) b).

3 BinpizHi kpai cTiHOK
TIOTIepEYHNX OAOK
MaroTh OyTH 6e3
3a3yOpHH, B IHIIOMY
BUMNAJIKy X HEOOXiTHO
Binuuti¢ysaru. [Ipu
ra30BOMY pi3aHHi JIUB.
ENISO 9013 -
3aCTOCOBYETBCSI SIKICTB 1
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ITponossxenns tabmuti C.4

EJjieMeHT KOHCTPYKIIT

PiBenn
HaNpy’KeHb

Ok

Meron i kinbKicTh
BHIPOOYBaHb

Heo0xinni pe3yabTaTn
BHIPOOYBaHb

Mpumitka

9) 3'exHaHHS «PeOPO HKOPCTKOCTI -
HorepeyHa 6ajka »3 pedpamu

JKOPCTKOCTI, 1110 TPOXO/SITh Yepe3 Oanky 3

apOYHMMH OTBOpaMH

3BapHi IIBH 110 KOHTYPY apKOBHX OTBOPIB

1 -3a30p<3 MM

6e3 3a3yOpuH

Bucora xyroBoro
3BapHOTO LIBA
a=ayom Y
BiIITOBITHOCTI 10
PO3paxyHKY Jist
LIUPHHH 3230PY
s< 2 MM ISt
O1IbII0] IMUPUHU
3a30py

a=a,,, +(s—-2)
MiHiMaJIbHa
BHCOTA KyTOBOTO
3BapHOTO MIBa
a=4mMm

la THcrmeKis miAroTOBKH
ITi/1 3BapIOBaHHS Mepe]
3BapIOBAHHAM

1b 100% Bi3yanbHuU# OrIsg
ITiCIIst 3BApIOBAHHS

Jom. la BignoBigHicTh
JOIyCKaM Ha
MiATOTOBKY Mif
3BapIOBAHHS.
Heobxinna
BHCOTA 3BApHOIO
mBa a .

Jorm. 1b Bumoru 113

1 Iepenbauaerbes, Mo
crioyatky pedpa
JKOPCTKOCTI
[PHBAPIOIOTHCS 10
IUTUTH HacTUiy (31
CKJIaflaJIbHUMHU
3aTHCKHUMH
MPUCTOCYBAHHSIMH 1
KPIIUICHHSMH), TIOTIM
BCTaHOBIIOIOTHCS 1
HPHBAPIOIOTHCS
ToTepeyHi OaKu

2 Jlomycku Ha BHpi3u
MonepeyHux Oanok
MaloOTh BiAIoBigaTH
JIoIycKaM Ha (acoHHI
npodini as pebep
JKOPCTKOCTI, CM.
tabmuio C.3, 2) b).

3 BizpizHi kpai CTIHOK
MoNepeyHux Oanok
MaroTh OyTH 63
3a3yOpuH, B iHIIOMY
BHUIAJIKY 1X HEOOXiTHO
Bimuti¢ysaru. [Ipu
ra30BOMY pi3aHHI JHB.
EN ISO 9013 -
3aCTOCOBYETHCS SKICTB |

10) 3'exnanus «pedPO IKOPCTKOCTI -
nonepeyHa danka » 3 pedbpamu
JKOPCTKOCTi, BCTAHOBJICHUMH MiXK
MoTNepeyHUMH OaKkaMu (SIKi He
MIPOXOAATH KPi3b HUX)

1 - 3a30p <2 MMm; 2 - 3MileHHS < 2 MM
OmHOCTOPOHHIH 3BapHUI LIIOB 3 TOBHUM

IIPOILIABJICHHM (3BapHUH IIIOB 3

00pOOIICHHSIM KPOMOK) 6€3 CTHKOBOI

HaKJIaIKA

1 - pedpo )KOpCTKOCTI;
2 - CTiHKa TOMEePeYHOi OAJIKH;
3 - IPUXBaTOYHHUH IIOB
OnHOCTOPOHHII 3BapHUIA IIOB 3 TOBHUM
IIPOILIABJICHHSM 31 CTHKOBOIO HAKJIAJIKOIO

Bucora kyrosoro
3BapHOTrO LIBa

a>lgiffener

1a IHcmekiis miaroToBKu
ITi/1 3BapIOBAHHS Mepe]
3BapIOBAHHAM

1b > 50% Bi3yanbHU OIS
TICJIS 3BaPIOBAHHS

Jomn. la BignosigHicTs
JOIyCKaM Ha
MiZATOTOBKY TIiJ{
3BapIOBaHHS,
3MileHH < 2 MM

Jor. 1b Bumorn 113

1 lane pitueHHst
JIOIYCKAETHCSI TUTbKU
JUISL MOCTIB 3 PyXOM
HEBEITUKOT
IHTEHCHBHOCTI 1 pu
BijcTani Mix
MONIEPEYHUMH OaKaMu
2,75m

2 CTiHKM TTOTIEpPEYHHX
0aJIoK - JUB BUMOra 3.
3 INocaigoBHICTH
MOHTaXY 1 3BapIOBaHHS
pebep KOPCTKOCTI 1
MONIEPeYHUX OATOK
BHU3HAYAETHCS TAKUM
YUHOM, 11100 3a100irTH
HEraTHBHOMY BILTHB
YCaJIKH.

4 CTUKOBI HAKJIaIKH
LiJbHI, TUB. 7).

5 TlpuxBaTouHi mIBH
TiJbKU BCEPEANHL
OCTATOYHHX IIBIB

112



arymarenko
Прямоугольник


[Iponosxenns Tabaumi C.4

EnemeHT KOHCTPYKIil

PiBenn
HaMnpy:KeHb

OFy

Meron i kinbKkicTh
BHIIPOOYBaHb

Heo6xinni pe3yabratn
BHIIPOOYBaHb

IMpumirka

11) 3'ennanns «pedpo IKOPCTKOCTI -
norepeyHa 6anka »3 pedpaMu IKOPCTKOCTL
3 BY3bKHX CTAJICBUX CMYT, 1[0 IPOXOSTH
HACKpi3b

£ 4

N/

®1

1-3a30p<1mm

Bucora kyroBoro
3BapHOTO IBA B
BIATIOBiHO 1O
PO3paxyHKY

la IHCIeK1is miArOTOBKHA
i1 3BapIOBaHHI
nepe] 3BaproBaHHIM

1b 100% Bi3yanbHuit
OIS ITCIIS
3BapIOBAHHS

Jom. la BignosigHicTs
JTOIyCKaM Ha
MATOTOBKY ITiJ|
3BapIOBaHHS

Jorm. 1b Bumorn 112

Biznpi3Hi kpai cTiHOK
HonepeyHux 6aaok MalTh
OyTtu 6e3 3a3yOpuH, B
IHIIOMY BHIAJKY iX
HeoOXiHO BiauutipyBaTH.
ITpu razoBoMy pi3aHHi AUB.
EN ISO 9013 -
3aCTOCOBYETHCS SKICTh 1

12) 3'eHaHHs CTIHKH ITONIEPEYHOT OAJIKH 3
IUIMTOR HAcTHIY (3 / 63 apOouyHHuX
OTBOPIB)

|

Y,

Bucora kyroBoro
3BapHOTO MIBa B
BiJITIOBITHO 110
PO3paxyHKy

la THCIeK st TiATOTOBKH
ITi/1 3BapIOBAaHHS
nepes1 3BapIOBaHHAM

1b 100% Bi3yansHHI
OTJISIT TTCIISt
3BapIOBAHHS

Jor. la BignosigHicTs
JIOITyCKaM Ha
MATOTOBKY ITijt
3BapIOBaHHsI,
BuMord 112

Jlomn. 1b Bumora 1

Kpai, Binpizani ra3oBum
Ppi3aHHSAM, MaIOTh OyTH
MArOTOBIICHI y
BianosigHocti 10 EN ISO
9013 — 3acTOCOBYETHCS
SIKICTB 1

13) 3'eHaHHs CTIHOK HOIIEPEYHUX OAIOK
31 CTIHKaMH T'OJIOBHUX OaJIOK
a) HepOo3pi3Hi Oanku

1 - cTiHKa TOJIOBHOI OalKH;

2 - cTiHKa NONepevHoi Oanku;
3~ tyerossh >

4 - smimenns < 0,5, . o05h
b) po3pizHi 6anku

-

hé

1 - criHka roJI0BHOT OaJIKH;
2 - cTiHKa IOTIepevHoi GaKku;
3 -3a30p <2 MM

Hesanexno Bix
PiBHS HaNpy»XeHb

Bucora kytoBoro
3BapHOTO IIBA -
BIJITOBIIHO 10
po3paxyHKa

la THCIeKIis i ATOTOBKH
ITi/T 3BapIOBAaHHS
Tepe/1 3BapIOBaHHAM

1b 100% Bi3yansHumit
OTJISIT TTCTISt
3BapIOBAHHS

/luB. BUIIE

Jor. la BignosigHicTh
JIOIyCKaM Ha
MATOTOBKY ITijt
3BapIOBaHHS,
pumora 1 1o a),
3MIIIECHHS

0,50 crossh
Jom. 1b Bumora 1

Jlom. 1 a - nuB BUIIE
Jom. 1b - quB. BuIEe

MoHTaX 3 BUKOPUCTaHHIM
3BapHHUX IIBIB 3 IOBHUM
HPOIIABIICHHSM.
ITinroroBxa mix 3BaproBaHHS
1 MiArOTOBKA T
3BapIOBAaHHS KyTa - & B
3QJIEXKHOCTI Bijg
3BapIOBAJILHOTO MPOLIECY Ta
TOBILUHH IUTHTH

MOHTaX 3 BHKOpHCTaHHHM
KyTOBI/IX 3BapHI/IX H_IBiB, JAHUB
12).
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ITponossxenns tabmuti C.4

EJjieMeHT KOHCTPYKIT

PiBennb
HaNpy’KeHb

Oy

Meron i KiIbKicTH
BHIPOOYBaHb

Heo0xinni pesyabraTn
BHIPOOYBaHb

Mpumitka

14) Ctuk HHXKHBOI TOJHL 200 CTIHKH
MOTIePeyHOT OaKH

Hesanexno Bix
piBHs
HaIpyXeHb

la Incrmexmist maroToBKu
i/ 3BapIOBaHHs
nepe1 3BaprOBaHHIM

1b 100% Bi3yansHumit
OTJISAL TTCIIsSt

Jor. 1a BiamosigHicTs
JOIyCKaM Ha
MiATOTOBKY M
3BapIOBaHHS,
Bumora 1 ,

3BapIOBAHHS 3MileHHs < 2 MM
t 2>10% Jorm. 1b Bumoru 113

yJIbTpa3ByKoOBUil a00 2 Bumora 2

PEHTTeHOIOT YHHI

KOHTPOJIb

15) 3'exnanHs MONUILB MONEPeYHOl OATTKH 31

Hesanexno Bin

la IHcmexiis miaroToBKu

Jon. la BignogigHicth

1 CtiHKM rOJIOBHHX GaJIoK,
BuMora 4

CTIHKOIO TOJIOBHOI Oaku piBHA IIi/ 3BapIOBaHHS JIOIyCKaM Ha
T 4 HAIpPYKEHb reper| 3BaproBaHHIM ITiITOTOBKY i 2 J171st TUTIT MEHIIOK
| # 1b 100% BizyanbHuii 3BapIOBaHHS, TOBILUHHU TAKOXK MOXKYTh
! % | OTJIS Y TTiCTS Bumora 1 , BUKOPHCTOBYBATHUCS 3BapHi
3 be 3BAPIOBAHHS amimenns < 0,56, crpssh | 1BH 3 00po0IeHHIM KPOMOK
K Jom. 1b Bumorn 113 3 IPOXOLOM IpH 3aBapiul
- 2 KOpEeHsI IIBa i
X 49* | OOJHIIOBAILHAM IIPOXOJIOM
I /gr{ 3 BUKOPHCTOBYIOThCS
- TUIBKU CTHKOBI IIBH 3
1 5 IIOBHUM IIPOBApOM 3
1 - cTiHKa rooBHOI OaIKy; MPOXOOM TIPH 3aBapii
2 - cTiHKa monepevHoi Oank; KOpEHs I1Ba i
3 - tycrossh 4 - 3MieHHs < 0,54, .osob 5 O6NUIFOBATHUM HPOXOI0M
5-r> M >8
16) 3'exHaHHS MOIULB ITONIEPEYHHUX OAJIOK 1 MiHimMaIbHUH Iepexoau NI QyoThes
TOJIOBHUX OaJIOK B OJHil IUIOIIVHI paniyc mpu
3'eIHAaHHI
r =150 Mmm

1 - ronoBHa Oaika; 2 - monepeyHa OaJka;
3 - beyosshy (TIOTIEPEUHOT GanKy) ;

4 - bygingirder (TONOBHOI Gankn)

TOBIIMHHU BCiX
JIUCTIB
OJTHAaKOBa y
MIPOTHBHOMY
BUIIAJIKY
HEOoOXiTHa
OIliHKa Ha
BTOMY

114



arymarenko
Прямоугольник


Table C.4: Fabrication

Structural detail

Stress level
Oy

Testing method and amount
of testing

Test results required

Remarks

1) Splices of deck plate without
backing strip
a

g fem ]

1 misalignment < 2 mm

tensile stress
o ga 0,901,
and

Oga > 0,751

la Inspection of weld
preparation before welding

1b 100 % visual inspection
after welding

2 100 % ultrasonic (UT) or
radiographic (RT) testing

ad la Tolerances for weld
preparation to be met,
maximum
misalignment <2 mm

ad 1b Requirement 1 and 3

ad 2 Requirement 2 and 3

Testing requirement,
see C.3.3.

tensile stress
Ok 0,751
and

O kg >0,60f )

1a Inspection of weld
preparation before welding

1b 100 % visual inspection
after welding

2 100 % ultrasonic (UT) or
radiographic (RT) testing

ad la Tolerances for weld
preparation to be met,
maximum
misalignment < 2 mm

ad 1b Requirement 1 and 3

ad 2 Requirement 2 and 3

Testing requirement,
see C.3.3.

tensile stress
O g 0,601

or compression
stress

1a Inspection of weld
preparation before welding

1b 100 % visual inspection
after welding

ad la Tolerances for weld
preparation to be met,
maximum
misalignment < 2 mm

ad 1b Requirement | and 3

Testing requirement,
see C.3.3.

2) Splices of deck plate with
backing strip
a

L7140 x 8 mm
6 -8 mm

1 tack weld

2 misalignment < 2 mm
Weld preparation and weld

tensile stress
oga 0,901
and

Oga > 0,751

la Inspection of weld
preparation before
welding; the melting of
tack welds by subsequent
weld beads to be verified
by procedure tests 1b 100
% visual inspection after

ad la Tolerances for weld
preparation to be met,
tack welds of backing
strips: Requirement 1
misalignment < 2 mm

ad 1b Requirement 1 fit up
gaps between plate and

welding ) backing strip < 1 mm
2 100 % radiographic (RT) ad 2 Requirement 2 and 3
testing

ad la Tack weld in the
final butt weld,
tack welds with
cracks to be
removed

tensile stress
ogy 0,75 f;vk

la Inspection of weld
preparation before welding
1b > 50 % visual inspection

ad la Tolerances for weld
preparation to be met,
tack welds of backing

ad la Tack weld in the
final butt weld,
tack welds with

preparation angle « independence | 4pd , . .
of the welding process. Splices of after welding strips: Requirement 1 cracks to be
metallic backing s trips‘ to be made Ora > 0,60/ 2 10 % radiographic (RT) misalignment <2 mm removed
of butt welds with grooved root and testing ag ;bRReql'nrementzl agdf
capping run. All work on splices to — - 2 cquirement 2 an
be finished before tack welding of MiIHICTB Ha | la Inspection of weld ad 1a Tolerances for weld
deck plate. No sealing welds. PO3TATHEHHS preparation before welding preparation to be met,

g 0,601, 1b 100 % visual inspection misalignment <2 mm

. after welding ad 1b Requirement 1 and 3
abo CTHCKaJIbHI
HaNpYKEHHs

3) Stiffener-deckplate connection
(fully mechanized welding process)

‘a!t

Wi | | |

independent on
stress level in deck
plate

la Inspection of weld
preparation before welding

1b 100 % visual inspection
after welding

2 Before fabrication: welding
procedure tests conforming
to EN ISO 15614-1 or
when this is available,
conforming to EN ISO
15613 with all welding
heads.

3 During fabrication for each
120 m bridge 1 production
test, however 1 production
test for a bridge as a
minimum, with all welding
heads, checking by macro
section tests

ad 1 Tolerances for weld
preparations to be met

ad 1b Requirement 1 ad 2
Fusion ratio to be met /
Requirement 2 by
preparing macro
section tests (1 time at
start or stop and one
time at middle of weld)

ad 3 see ad 2: however macro
section tests only from
middle of weld of the
welding test

Starts and stops to be

removed

ad 2 Welding procedure
tests under
supervision of a
recognized body,
checking of
welding parameters
during fabrication

ad 3 Execution,
evaluation and
documentation by
fabricators
production control,
supervision by
fabricators
production control

4) Stiffener-deck plate connection
(manual and partially mechanized
welding process), weld preparation
angle o in dependence of the
welding process and accessibility

independent on
stress level in deck
plate

la Inspection of weld
preparation before welding

1b 100 % visual inspection
after welding

ad 1 Tolerances for weld
preparations to be met
ad 1b Requirement 1

Starts and stops to be
removed

This requirement also
applied to local welds,
e.g. at stiffener-
stiffener connections
with splice plates, see
16).
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Table C.4 (continued): Fabrication

Structural detail

Stress level
Oy

Testing method and amount
of testing

Test results required

Remarks

5)
Stiffener-deck plate connection

outsi(}e the roadway (kerbs)

|
| |

M
| =2 mm |

o

_...-"
throat thickness of fillet weld a as
required by analysis

pedestrian loading
without loading
by vehicles except
errant vehicles

la Inspection of weld
preparation before welding

1b > 25 % visual inspection
after welding

2 Measuring of throat
thickness

ad la Tolerance of gap to
be met

ad 1b Requirement 1

ad 2 Requirement of
throat thickness to
be met and
requirement 1

Starts and stops to be
removed

6)
Stiffener-stiffener connection with
splice plates

S

i|

n L

A site weld
B shop weld

independent on
stress level

la Inspection of weld
preparation before welding

1b =100 % visual inspection
after welding

ad la Tolerance of gap to
be met,
misalignment
between stiffener
and splice plate <2
mm

ad 1b Requirement 1 and 3

The non welded length of

the seam on site between

stiffeners and deck plate

may also be provided at

one side of the splice only.

ad 1a For the root gaps see
detail 7), for the site
weld see details 3),
4) and 5)

7)
Stiffener to stiffener connection with
splice plates a) for plate thicknesses
t=6-8 mm

Z6mm

A _—
i
b} 8mm 2
2> 40 mm
1 continuous tack weld
2 misalignment < 2 mm
b) for plate thicknesses

t>8 mm

26 MMy » 30°

I
2

1
1 continuous tack weld
2 misalignment < 2 mm
weld preparation angle o dependant

on welding process and gap width
dependant on plate thickness

independent on
stress level

la Inspection of weld
preparation before welding

1b =100 % visual inspection
after welding

2 Test of weld by 1
production test

ad la Tolerance of weld
preparation to be
met, misalignment
<2 mm

ad 1b Requirement 1

ad 2 Requirement 1 and 2
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Table C.4 (continued): Fabrication

Structural detail

Stress level
Ok

Testing method and amount
of testing

Test results required

Remarks

8)

Stiffener-crossbeam connection with
stiffeners passing through the
crossbeam without cope holes

\

1
~

1 gap < 3 mm

throat thickness

d = dnom
according to
analysis for gap
width s <2 mm,
for greater gap
widths s:

a = anom+ (s-2)
minimum throat
thickness

a=4mm

la Inspection of weld
preparation before welding

1b 100 % visual inspection
after welding

ad 1a Tolerance of weld
preparation to be
met, required throat
thickness a
available

ad 1b Requirement 1 and 3

1. It is assumed, that first
the stiffeners are welded to

the deck plate (with ji
and fixtures) and the
crossbeams are

£s

subsequently assembled

and welded.

2. The tolerances for the

cut outs of crossbeam:

S

follow the tolerances of
the formed profiles for the
stiffeners, see Table C.3,

detail 2)b).

3. The cut edges of the

webs of crossbeams

should be without notches,

in case there are they

should be ground. For

flame cutting EN ISO
9013 — Quality 1 appl

ies.

9)

Stiffener-crossbeam connection with
stiffeners passing through the
crossbeam with cope holes

1 gap < 3mm

welds around edges of cope holes
without notches

throat thickness
a = @nom
according to
analysis for gap
width s <2 mm,
for greater gap
widths s:

a = anom+ (5-2)
minimum throat
thickness

a=4mm

la Inspection of weld
preparation before welding

1b 100 % visual inspection
after welding

ad 1a Tolerance of weld
preparation to be
met, required throat
thickness a
available

ad 1b Requirement 1 and 3

1. It is assumed, that first
the stiffeners are welded to

the deck plate (with ji
and fixtures) and the
crossbeams are

gs

subsequently assembled

and welded.

2. The tolerances for the

cut outs of crossbeam:

S

follow the tolerances of
the formed profiles for the
stiffeners, see Table C.3,

detail 2) a).

3. The cut edges of the

webs of crossbeams

should be without notches,

in case there are they

should be ground. For

flame cutting EN ISO
9013 — Quality 1 appl

ies.
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Table C.4 (continued): Fabrication

Structural detail

Stress level
Oy

Testing method and amount
of testing

Test results required

Remarks

10) throat thickness la Inspection of weld ad la Tolerance of weld 1. This solution is only
Stiffener-crossbeam connection with a > tsiffener preparation before welding preparation to be permitted for bridges
stiffeners fitted between crossbeams 1b > 50 % visual inspection met, misalignment with light traffic and for
(not passing through) after welding <2 mm crossbeam spacing

ad 1b Requirement 1 and 3 <2,75m.

2. Webs of crossbeams see
requirement 4.

3. The sequence of
assembly and welding
of stiffeners and
crossbeams should be
decided to prevent
harmful shrinkage
effects.

4. Backing strips in one
part, see 7).

1 gap < 2 mm 5. Tack welds only inside

v final welds.

2 misalignment < 2 mm

single sided full penetration weld

(single V-weld) without backing strip

oh 303
. 1\‘ =2mm =2mm
S

1 stiffener

2 web of crossbeam

3 tack weld

single sided full penetration weld

with backing strip

11) throat thickness la Inspection of weld ad la Tolerance of weld The cut edges of the

Stiffener-crossbeam connection with of fillet welds preparation before welding preparation to be crossbeam should be

flats passing through according to 1b 100 % visual inspection met prepared without notches

= CITIIIIIIIIIS IS ) analysis after welding ad 1b Requirement 1 and 2 | and hardening, else they

should be ground. For
flame cutting EN ISO

9013 — quality 1 applies.

1
I gap < 1 mm
12) throat thickness la Inspection of weld ad la Tolerance of weld The flame cut edges
Connection of web of crossbeam to of fillet welds preparation before welding preparation to be should be prepared in
deck plate (with or without cope according to 1b 100 % visual inspection met, requirement 1 accordance with EN ISO
holes) analysis after welding and 2 9013 — quality 1.

A

WA\

I gap < 1 mm

ad 1b Requirement 1
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Table C.4 (continued): Fabrication

Structural detail

Stress level
Ok

Testing method and amount
of testing

Test results required

Remarks

13)
Connection of webs of crossbeams to
web of main girder

a) for continuous crossbeams

1 web of main girder
2 web of crossbeam

3 tW,CFOSSb
4 misalignment <0,5t,, cro5sh

b) for non continuous
crossbeams

—T -

»
1\41\3

1 web Of‘%i;l girder
2 web of crossbeam
3 gap <2 mm

2

independent on
stress level

throat thickness
of fillet weld
according to
analysis

la Inspection of weld
preparation before welding

1b 100 % visual inspection
after welding

see above

ad 1a Tolerance of weld
preparation to be met,
requirement 1 for a),
misalignment

<0,5¢ web,crossbeam

ad 1b Requirement 1

ad la see above
ad 1b see above

Execution with full
penetration welds, weld
preparation angle « and
weld preparation in
accordance with welding
process and plate
thickness.

Execution with fillet
welds, see detail 12)

14)
Splice of lower flange or web of
crossbeam

o F

1 misalignment 0 — 2 mm

independent on
stress level

la Inspection of weld
preparation before welding

1b 100 % visual inspection
after welding 2 > 10 %
ultrasonic (UT) or
radiographic (RT) testing

ad la Tolerance of weld
preparation to be met,
requirement 1,
misalignment <2 mm
ad 1b Requirement 1 and 3
2 Requirement 2

15)
Connection of crossbeam flanges to
web of main girder

_7- 4

3 7

I

t

K
2

oY

1

1

1 web of main girder
2 web of crossbeam

-1

3t w,crossb

4 misalignment <0,5t,, ¢rossh

t i o
5> w,maz;g,zrder >8

independent on
stress level

la Inspection of weld
preparation before welding

1b 100 % visual inspection
after welding

ad la Tolerance of weld
preparation to be met,
misalignment

05 < tweb,crossbeam

ad 1b Requirement 1 and 3

1. Webs of main girders,
requirement 4.

2. For smaller plate
thicknesses also single
Vwelds with root run and
capping run may be used,
see 13).

3. Only full penetration
butt welds with root run
and capping run should be
used.

Table C.4 (continued): Fabrication
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Structural detail

Stress level
Oy

Testing method and amount

Test results required Remarks

of testing

16)

In plane connection of flanges of
crossbeams and main girders

1 main girder
2 crossbeam

3 berossh

4 byain girder

minimum radius
at connection min
r=150 mm,

all plate
thicknesses are
equal otherwise a
fatigue
assessment is
necessary

Taboauus C.5 — Jlonarkosi ymoBu 10 EN ISO 5817

o . .
posniry HeognopignicTh JonaTrkoBi yMoBH
3 ITopucricTs 1 Ta30Bi MOpH JloTTyCKarOThCs JIMIIE OKPEMi TOPU MAJIOTO PO3MIpy
4 JlokaiizoBaHa MOPHUCTICTh Makc. KipKicTb mop: 2 %
5 JloBri Ta30Bi mopu He nomyckaroThcst OB IOPU OUTBIIIOTO PO3MIpY
10 Hesikicuuii MoHTa, KyToBi IBU | [IoBHUIT KOHTPOJIH MOMEPEYHHX IIBIB, JOMYCKAETHCS
HEBEJIMKE KOPEKTYBAaHHS I1IBA 32 MiCIIEM
b< 0,3+0,10a, are b
b< 1 MM,
b NOpiBHIOE 3230py MK KpasiMu, 1110 3BapPIOIOTHCS
a00 KOPUTYIOTHCS BIJIMOBITHO
11 [1ixpi3 3BapHOrO 1IBa a) CTUKOBI 3BapHI IIBU JIONYCKA€TbCA TUIBKU
JoKanbHO A <0,5 MM
b) KyTOBI 3BapHI IMIBU HE IOMYCKAIOTHCS, SKIIO BOHU
MIOTIEPEYHI 10 HAaPSMKY HaIlpy>KEHHS.
[1igpi3u cnijg ycyHyTH HUTiQyBaHHIM
18 JliniiiHe 3MilIeHHs KpaiB Maxkcumym 2 Mm
HeoOxiaHO ycyHyTH TOCTpI Kpai
24 Bunazakosuii nponai enexkrpoaoM | He nomyckaerscst mo3a 30HOIO IIpoBapy
26 YucenbHil JUISTHKA He nonyckatorbest
HEOJIHOPITHOCTI PO3Pi3y
6 TBep/i BKIIOUEHHS He nonmyckarotbcs
25 Bbpusku merany npu 3BaproBaHHi | Bpu3ku 1 MOWIKO/KEHI HUMM 30HH HEOOXiTHO
YCYHYTH
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Table C.5: Conditions supplementary to EN ISO 5817

To No. Discontinuity Supplementary requirement
3 Porosity and gas pores only singular small pores acceptable
4 Localized (clustered) porosity maximum sum of pores:: 2 %
5 Gas canal, long pores no larger long pores
10 Bad fit up, fillet welds transverse welds to be tested totally, small root reset

only locally acceptable

b< 0,3 +0,10a, however
b<1 mm,
b = root gap or root reset respectively

11 Undercut a) butt welds

only locally acceptable

h <0,5 mm

b) fillet welds

not acceptable where transverse to stress direction,
undercuts have to be removed by grinding.

18 Linear misalignment of edges maximum 2 mm
sharp edges to be removed
24 Stray flash or arc strike not acceptable outside fusion zone
26 Multiple discontinuities in a cross | not allowed
section
6 Solid inclusions not allowed
25 Welding spatter spatter and their heat affected zones to be removed
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Joxatoxk D
(noBigKoBMIA)

JIOB:KMHM eJIeMEHTIB NPH MO3/10B:KHLOMY 3THHI
B MOCTAaX i IONYCKHU HA Je(eKTH
reOMeTPUYHOI0 XapaKkTepy

D.1 3arajbHi noJ10:keHHA
(1) Y nanomy momatky HaBeleHI KOE(IIiEHTH
JIOBKMHU TO3JIOBXKHBOTO 3TUHY [, SIKI MOXYTb
3aCTOCOBYBATHUCSl TIPH TPOCKTYBAHHI CTHCHEHUX
€JIEMEHTIB MOCTIB 3a (JopMyIIO10:

Iy =pL (D.1)
(2) Meit npomaToxk TaKOXX Ja€ BKAa3iBKH [0
3aCTOCYBaHHS HEIOCKOHAIOCTI B aHAIII31 Pyroro
nopsiaky, quB. 5.3.2 EN 1993-1-1.
(3) HemockoHanocTi MOXXHAa BH3HAYHUTH 3
ypaxyBaHHAM  BIANOBiAHOT  QopMH  BTpaTH
criiikocti, muB. 5.3.2 (10) EN 1993-1-1, ab6o
BUXOJIIYM 13 CHPOILEHUX MPUIYIIEHb IePEeKTIB
eneMeHTiB, auB 5.3.2 (3) EN 1993-1-1 .
D.2 ®epmu
D.2.1 BeprukanbHi i JiaroHaJIbHi eJleMeHTH 3
3aleMJIeHHUMHU KiHUSIMU
(1) Jost BIZTHOCHOI KOPCTKOCTI 1 TUMY 3'€JHAHHS
MOXXYTh BHUKOPHUCTOBYBAaTHCS Taki 3HAaueHHS,
SIKIIIO HE BUKOHAHO OLTBII TOYHA TIEPEBIpKa:
- JUTst 3TUHY B miomuHi £ = 0,9;
- JUTst 3TUHY 3 TiommaA £ = 1,0.
D.2.2 BepTuKa/abHi €J1eMEHTH, 110 € YACTHHOIO
pam, 1uB. pucyHnok D.1 a) a6o D.1 b)
(1) KoedimieHT NOBXKUHM TMO3J0BXHBOTO 3TUHY
BHU3HAYaEeThCs 3 Tabuil D.1

Annex D [informative] — Buckling lengths of
members in bridges and
assumptions for geometrical imperfections

D.1 General
(1) This annex gives buckling length factors f

that may be used for the design of compression
members inbridges in the expression:

Iy =pL
(2) This Annex also gives guidance for the
application of imperfections for second order
analysis, see 5.3.2 of EN 1993-1-1.
(3) Imperfections may either be determined from
the relevant buckling mode, see 5.3.2(10) of EN
1993-1-1 or from simplified assumptions for
member imperfections, see 5.3.2(3) of EN 1993-
1-1.
D.2 Trusses
D.2.1 Vertical and diagonal elements with fixed
ends
(1) Unless more accurately verified, the following
values with regard to the relative stiffness and the
nature of connections may be used:
— for in plane buckling: = 0,9
— for out of plane buckling: = 1,0
D.2.2 Vertical elements being part of a frame,
see Figure D.1a) or D.1b)
(1) The buckling length factor f may be taken

from Table D.1

(D.1)

a)

b)
’ ,(/
// !

|

e
/\\|f
0 1,

~
»y {
rd

! ’
y ’

Pucynok D.1 - BepTukanbHi eeMeHTH, 10 € YACTUHOIO paMu
Figure D.1: Vertical elements being part of a frame

D.2.3 3run giaroHaJbHHUX eJI€MEHTIB 3
TJIOMHHA

(1) luB DOBXWHU 3THHY JAiarOHATLHUX
eneMeHTiB epmu B Tabmuil D.2.

(2) HeoOxigHO po3paxoByBaTH KOPCTKICTB 1
MILHICTE 3'€¢qHaHb UII 3a0e3I1eYeHHs IJIICHOCT1
IiaroHaJIbLHUX €JIEMEHTIB, SIK 3a3HA4YEHO B TAOIHII
D.2.

D.2.3 Out of plane buckling of diagonals

(1) The buckling lengths of diagonals of trusses
may be taken from Table D.2.

(2) Connections should be effective in both
stiffness and strength in bending to achieve
continuity of diagonals, as given in Table D.2.
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Tabmuns D.1 - KoedimieHTr OBXUHU MO310BKHBOTO 3TUHY [
Table D.1: Buckling length factors g

L‘c\ \ N \ ] I
3 5P - NN \ - n=coo =8
" > 1 =i
\ \0 o \\ \\‘_ \6) Up {3’;:2
30 AN E { o9 n=1
' n:o _01 \\ n 0 n:O‘S
25— | n=025 k\\ \\ oA =03
o NN
n 4 I | N
/ ' ~ EIb \\
15F 7 7= EgIo B
P g o < 7® EI —n=co
1,0 % 7 Ki =$—hf3
2? b # ;
Y AL , | n=0
-2 -1.5 -1 =0,5 0 0,5 b 1,5 2
hih,——
30 1.0r\
7}=00
S~ K fO.B / =8
— n=b
\7=0.5
n=0,25
n=01

N

~N
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Tabmuus D.2 - JIoBXKHUHU 3THHY
Table D.2: Buckling lengths

| 7

ane f,>0,5

EnemenTn, mo
MOCTIHHO MPAIOIOThH
Ha CTHUCK

2
12 NI,

[lapHipHi eIeMeHTH, 10
IPAIIOIOTh Ha CTHCK

B, =05
SAKITO

3 2
prs>N[ 7 Ny

B= [1-0752L
NI,

Z
=|0,75-0,25—
/ [ ‘ND

ane >0,5

U L
£ ]
_ 2 2 N ane >0,5
iy, iy
2 |
5 £=0,5
NI,
gkmo — <1
Zl
2
abo xomu EI, > SZh [N,
4 \ ZI
6

N,
=[0,75-0,25—L
/ ( Nj
N, <N
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(3) Hdns miaroHambHUX €JIEMEHTIB 3 MPY)KHOIO
OTIOPOIO B CepelMHi MPOIBOTY JUB. pUCYHOK D.2 i
dbopmyny (D.2):

|_3CL

P=\1"1en

ne L -70BKHHA CUCTEMU;
N — MakcuManbHe 3HaueHs N, abo N,

(D.2)

. . 4N
C — XopcTKicTh 60KOBOT onopH, ane C < —,

(3) For diagonals which are elastically supported
at midspan, see Figure D.2 and equation (D.2):

3CL
= -2
b 16N
where L is the system length;
N is the maximum of N, or N,;

(D.2)

C is the lateral support stiffness but C < %,

/\

N

N,

Pucynok D.2 — Jliarosais 3 py»XKHOI OMOPOIO B CEPEAMHI MPOTOHY

Figure D.2: Diagonal with

elastical support at midspan

D.2.4 CtucHeHi mosicu MOCTiB 0e3 BepxHix
TrOPU3OHTAJIBHUX B’ sA3eil

(1)CTtucHeHi mosicu MOCTiB MOJAETIOIOTHCS SIK
KOJIOHU 3 O1YHHMH OTIOpaMH

(2)’KopcTKicTh O1YHUX OMOP BU3HAYAETHCS 3a
tabiuuero D.3.

D.2.4 Compression chords of open bridges

(1) Compression chords may be modelled as
columns with lateral supports.
(2) The stiffness of the lateral supports may be

determined using Table D.3.

Ta6aunsa D.3 — JKopcerkicrs 0iunnx onop C,; ¢epm 0e3 criiiok

1

[Tpukman MocTa 3 HACKPIZHUMHU
dbepmamu Ta CTIHKaMu

la

MOACITOBaHHA
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3akinyeHHs Tadauui D.3

1 2

VAVAVAVAN <
AN

. o

AL pol @
TTpHKJIAT MOCTA 3 HACKDI3HUMHU Pama 3 Hjnozli61.{010 MONIEPEYNHOIO B
bepmamu 6e3 cTifiok MOCTaX 31 HACKPI3HAMU dbepmamu 6e3
CTiHOK

2a | qonemoBaHHs

MopentoBaHHs: HIDKHIH osic pamu 3 [1-
00pa3HOI0 NONEPEYNHOI0, 3STHHAIbHA
KOPCTKICTb TUIBKHU [;, CyMIXKHI HIDKHI

HOSICH 3 JKOPCTKICTIO ITPU KPY4YeHHI [,

A+B-2D
2b | xkopcTkicTh npyxuHd C = —————FI,
p pyx 1B-D?
rl, djl, o 2 GI
A= “ oy ! u—i-au nl=_]ql+_Tl
n, 31, 3 b, Euy,
2 3 2
I I 1
B:h “+dr“+bu nrzilqr+—GT’
n, 31, 3 b, Eu,
D:labu
2c 6

Hosxwunu d,, d,, a, b, u i b, MOXyTh OyTU 3MEHIIIEH] B Pa3i JKOPCTKHUX KiHIIIB.
u; Ta U, MOXYTbh OyTH 3MEHILIEH] B pa3i >KOPCTKOCTKUX MPU KPyUYEHH1 KiHIIIB.
El,;, El,,. , EI, =350pCTKICTb IIPU 3TUHI AlarOHAJIEH 1 HUKHIX MOSCIB IPU BUTHHI

3 IJIOIIMHHU.

El,, EI,, =3 OpPCTKICTh PH 3THHI ONEPEYHOT OAJIKH.

Gl ;;, Gl ;, =>XOpCTKICTb NpU Kpy4yeHH1 cyMikHUX NosiciB (CeH-Benan).
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Table D.3: Lateral stiffnesses C, for trusses without posts

1 2
1 »C
Example of truss bridges with posts
la
_ El,
n b1,
3 21
Modelling
2 VAVAVAVAN ¢
AN
e e
¢
& D @
Example of truss bridges without posts 2U-frame in truss bridges without posts
2a
Modelling
Modelling: bottom chord of the U-frame
with flexural stiffness /; only,
adjacent bottom chords with
torsional stiffness 7,
. A+B-2D
2b | spring stiffness € = —————E1,
AB-D
Wi, d1, a 2 GI
A= Tu  Gite AU n=-—I,+—1
n, 37, 3 b, Eu,
2 3 2
1 I 2 Gl
B:h u +dr u +b u n,=—I,+—"
n, 31, 3 b, Eu,
1
D =—abu
2c 6

The length d,, d,, a, b, u and b, may be reduced in case of rigid ends.
u; and u, may be reduced in case of end that are torsionally rigid.

El,;, El,. , EI, =bending stiffness of diagonals and bottom chords for out-of-
plane bending
El,, EI, =bending stiffness of the crossbeam

Gl ;;, GI; = St. Venant torsional stiffness of the adjacent chords
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D.3 ApkoBi mocTH

D.3.1 3aranbHi nos10xeHHS

(1) xoedimieHTH TOBKHHHU TO370BXHBOTO 3TUHY
f HaBomatees y D.3.1 nns 3ruHy apok y
IUIOUIMHI Ta 3 TUIOUIMHH

(2) Kputnuna cuna N, 1pu M0310BXXHbOMY
3TUHI apKH B IUIOIIKMHI PO3PaXOBYETHCS 3a
hopmyoro

2
Y I
ps)

ne N, — BIAHOCUTBCA A0 CHUJIM,ILIO Ji€ Ha

(D.3)

oropax;

§ — IOJIOBHMHA JIOB)XKUHU APKHU;

El,, — OpPCTKICTb 1IPH 3THHI aDKU B IUIOLIMHI;
[ - Koe(ilieHT TOBKUHH MMO3A0BKHBOTO 3TUHY.
(3) Kputnuna cuna N, npu n0310BXKHbOMY

3TUHI apKH, 0 BUTLHO CTOITh, 3 IJIONTUHH
3HAXOIMUTHCS 32 POPMYIIOO

2
N, =| = | -EL,
Bl

ne N, — BIAHOCUTBCS 0 CHJIW,IIO Ji€ Ha

(D.4)

oropax;

| — TpoIiT apKw;

El, — OpCTKICTh NPH 3TUHI apKU B IUIOLIHHI;
f - KoedilieHT TOBXKUHHU MO3/I0BXKHBOTO 3THHY.
(4) 3ruH 3 MIOIMIKMHYU apKH 3 BITPOBUMHU B'S35IMH 1
KIHLEBUMH MOPTATLHUMH (DepMaMu MOXKHA
MIPOKOHTPOJIOBATH 32 JJONIOMOTOFO MTEePEBIpKU
CTIMKOCTI KIHIIEBUX MOPTATBHUX (epM.

D.3.2 KoediunieHTH 10B:KMHH 3THHY apPOK B
IO HI

(1) KoedimienTn 10BXHUHU 3TUHY [ Ui apOK 3
KOPCTKUMU OITOpaMH HaBeseHo B Tabumi D.4.
(2) KoedimienTn 10BXHUHU 3TUHY [ Ui apOK 3
€JIEeMEHTaMH HATATY 1 MiJBICKaMH HaBEJEHI Ha
pucysky D.4.

(3) Brpara criiikocTi apku niepeBips€ThCs
BUKOHAHHSM YMOBH:

EA
i > K,
12E1,

ne A - IIoIIa MmornepevyHoro nepepisy;

1 y - MOMEHT 1HepIii;

K - xoedimieHT.
(4) Koedimient K aus. y Tabnumi D.S5.

(D.5)

D.3 Arched Bridges
D.3.1 General
(1) In D.3.1, buckling length factors £ are given

for in plane and out of plane buckling of arches.

(2) The critical buckling force N, in the arch for
in plane buckling is expressed by:

2
N, =| 2| -EI,
Bs g

where Ncr relates to the force at the supports;

(D.3)

s is the half length of the arch;
El, is the in plane flexural stiffness of the arch;

f is the buckling length factor.
(3) The critical buckling force N, in free

standing arches for out of plane buckling is
expressed by:

2
Ncr: l 'Elz’
Bl

where N, relates to the force at the supports:

(D.4)

[ 1is the projection length of the arch:

El, 1s the out of plane flexural stiffness of the
arch:

f 1s the buckling length factor.

(4) The out of plane buckling of arches with wind
bracing and portals may be verified by a stability
check of the end portals.

D.3.2 In plane buckling factors for arches

(1) For arches with rigid supports buckling factors
f are given in Table D.4.

(2) For arches with a tension tie and hangers
buckling factors f are given in Figure D.4.

(3) Snap through of arches may be assumed to be
prevented, if the following criterion is satisfied:

EA
i > K,
12E1,

where A is the cross sectional area

! y is the moment of inertia

K is a factor
(4) The factor K may be taken from Table D.5.

(D.5)
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Tabmuns D.4 — Koediient noBxunu 3runy £ s apok f /1> 0,1

13 3
12 - ]
Kr — P ‘-_
11
pou —
g 10—%_—_ 1 —
AN
0,9 == | g .
Ke €CHUMETPUYHUH 3TUH
0,8
0,9
08 \/—\/
Kr
| o7 =
A \\ Pa .
0,6 ~==— Hecumerpuunuii 3run
0,5 /
Ke
0,4
13
e K\r
' A\
fo N 1 .
N / 9 1 - CumMeTpuYHHI 3THH
LY’ R 7
’ . 2 - HecumeTpuuHuii 3run
09 = =
~ Ke
08
10
0.9 /
~T g VRS
0,8 >
o N
P ooa \\l CumeTpuyHuil 3ruH
0,6 S
g 7
Ke
%% (X 02 03 o 05
l—
Pa: mapa6omniuna ¢opma; Ke: nanirorosa popma; Kr: kpyria popma
ITpu Pa i Ke HaBaHTaXeHHs BEpTUKAIbHE

129


arymarenko
Прямоугольник


Table D.4: Buckling length factor g for arches for f/1>0,1

13 3
1,2 3
Kr — N
? E —T k )
09 ﬁ% P\i
' Ke asymmetric buckling
0,8
0.9
o" /_\
Kr
} o e
[ ——
M —— Pa
P 0s \§=: . asymmetric buckling
T
05 ;
Ke
0,4
13
o K\r
' \
f 11 < 1
By, N1 /12 . :
' ~N . 1 symmetric buckling
0.9 = = 2 asymmetric buckliong
~ Ke
0.8
10
» - 7 \/0\’
K
08 I~ "
P N
P 03 \k\ Fa symmetric buckling
06 E
Ke
0.5 01 0. 03 08 05
f/t—=
Pa: parabolic form Ke: chain form Kr: circular form
for Pa and Ke the loading is vertical
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Pucynok D.4 - KoedinieHT noBxunu 3ruHy f
Figure D.4: Buckling factor g

Tabmuna D.5 — Koadpduuuent K
Table D.5: Factor K

F
35 23 17 10 8

K
m 319 97 42 13 6

D.3.3 KoediniecaTn 10BXKUHU
MJIOIMHHU BUILHOCTOSIYMX APOK
(1) KoeoimieHTH NOOBXHUHU 3THHY 3 IUIOHIMHU
BUIBHOCTOSYMX apOK MOXYTh OYTH pO3paxoBaHi,
K

3ruHy 3

ﬂ = ,31 ',32 (D-6)
Jie 3HaYeHHs f, HaBeaeHo B Tabmuui D.6, a S, -
y Tabmuii D.7.

(2) KoedimienTn JOBKUHU 3TUHY 3 TIOUTMHI
BUJIBHOCTOSYMX KPYTOBUX apoK 3 pajiabHUM
HaBaHTAXEHHSAM [ NPHUIMaIOTHCS SIK
B V7t +a’K
=mo——s——,
-(7* —a?)
rae ¥ — paaiyc KoJja;
a — kyT cekmii apku 0 < a <7
El,

(D.7)

D.3.3 Out of plane buckling factors for free
standing arches
(1) For out of plane buckling of free standing
arches the buckling factors may be taken as:
B=5"P5 (D.6)
where f, is given in Table D.6 and £, is given in
Table D.7
(2) For out of plane buckling of free standing
circular arches with radial loading the buckling
factor f# may be taken as
[ 2 2
K
p=ma T
(- (m"—a”)
where r is the radius of the circle
a 1s the section angle of thearch0 < o <«
_EI

(D.7)
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Tabmuus D.6 — 3nauenns S,
Table D.6: S, — values

1/l 0,5 0,10 0,20 0,30 0,40
[, - mocTiiiHui 0,50 0,54 0,65 0,82 1,07
I, - constant
[, - 3MiHHWI 0,50 0,52 0,59 0,71 0,86
I, - varies
I
Iz (aB ) = -
cosay,
Tabmuus D.7 — 3nauenns S,
HaBanTaxenns B, Komenrapi
[TocriitHe (HACTHII IPHKPITLICHO
110 BEPXHBOI YaCTUHU apKH)
q —
epe3 MmiABICKU 12035 qn
q
q —
epe3 CTiiku 120,45 '
q ¢ -3arajbHEe HaBaHTAXKECHHS
¢ -9aCTHHA HaBaHTAKCHHS, 1110
NepPeIaEThCs Yepes MiJBICKH;
g5, - YacCTHHA HABaHTAXCHHS,
110 NEPEJTAETHCS] Yepe3 CTIMKU
Table D.7: f, - values
Loading Jix Comments
conservative
(The deck is fixed to the top of
the arch)
by h
y hangers 1-035 qu
q
b t
Y pOsts 1-0,45 Ist
q q - total load
qy - load part transmitted by
hangers;
qs, - load part transmitted by
posts

D.3.4 3ruH 3 WIOMIMHM apoK 3 BiTPOBMUMH
B'SI35IMH | KiHIeBMMH NOPTATbHUMH epMaMu
(1) 3ruH 3 TWIOMMHUA MOXHa MPOKOHTPOJIIOBATH
3a JIOMOMOTOI0 TEpPEBIPKH CTIMKOCTI KIHIIEBUX
noprainbHUX Gepm 3rigHo 3 D.2.2.

(2) KoedimienTn A0BXKUHU 3TUHY [ MOXYTb
npuiiMatucsa 3a tabmunero D.1 3 ypaxyBaHHSIM
T€OMETPHUYHUX  [apaMeTpiB, HAaBEICHUX Ha
pucyHky D.5.

D.3.4 Out of plane buckling of arches with
wind bracing and end portals

(1) The out of plane buckling may be verified by a
stability check of the end portals carried out in
accordance with D.2.2.

(2) The buckling length factor # may be taken

from Table D.1, using the geometry in Figure D.5.
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A

hy

Z

Hactun mocty

bridge deck

Pucynok D.5 - 3run nopransHux gepm apok
Figure D.5: Buckling of portals for arches

(3) 3nauenns 4, B Tabammi D.1 moxe Oytu

NPUAHATO SK CEpPEIHE 3HAYCHHS BCIX JIOBXKHUH

1
sin g,

HiABICOK: /1,

D.3.5 Henockonasocti

(1) Axmo BiamoBiaHI HOPMHU BTPATH CTIHKOCTI HE
posrisinatoTecs gk aedexru, nqus. 5.3.2 (10) EN
1993-1-1, Mo)>KHA BHUKOPUCTOBYBATH BIAXUJICHHS,
mo HaBeneHi B Tabmuui D.§, mis 3ruHy apok y
IONIMHI, Ta B Tabnuui D.9 - mig 3runy apok 3
IJIOIIMHHU.

(3) The value 4, in Table D.1 may be taken as the

mean of all lengths £, of the hangers.

sing,

D.3.5 Imperfections

(1) Unless the relevant buckling modes are used
for imperfection, see 5.3.2(10) of EN 1993-1-1,
the bow imperfections given in Table D.8 for in
plane buckling of arches and in Table D.9 for out
of plane buckling of arches may be used.

Tabmung D.8 — dopma Ta amMIuIiTyAa BIIXWIEHb IPH 3THHI apOK Y IIONINHI

2 3

1
/,/—)i‘:mxkx )
3
|
|
L
il

//f\\

42

dopma BiXHIEHHS
(cunycoina abo mapabona)

e, - BIAMOBIIHO 10
KIacuQikarii nepepisis 3a
KPHBOIO 3THHY

1 &:I Hm\ /ﬁ':en-"rl S S S S
L e U . 300 | 250 | 200 | 150

42

-

600 | 500 | 400 | 300

| /f\
)
N\
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Table D.8: Shape and amplitudes of imperfections for in plane buckling of arches

1 2 3
) //’ﬁf‘“x . shape of imperfection e, according to
) | (sinus or parabola) classification of cross
/ | section to buckling curve
ﬂL 2 ) a2 4l
1 ’__.---0---.,___\\ QJI MM\ /_./:':eo-’rl S S S S
L e N . 300 | 250 | 200 | 150
il 1 1
2 > N N 0 0 0 0
£ ‘ S~ 600 | 500 | 400 | 300
=N, [ S Y S
- \
Erss Frrg
e “ ~ \\\
o \
Frra

Honaroxk E (moBigkoBuii)
Kom0inoBaHuii BILIUB HA aBTOA0POKHi MOCTH
KOJIICHOT0 HABAHTAKCHHS i 3araJIbHOI0
HABAHTAKEHHS BiJl pyXy TPAHCIIOPTHHUX
3aco0iB
E.1 IIpaBui1o no€aHAHHS BILIMBIB 3arajibHOIO

i MicleBOro HaBaHTaKeHHS

(1) Ilpu posrmsimi JoKanbHOT MIITHOCTI pedep
KOPCTKOCTI OPTOTPOMHUX MOCTOBUX HACTHIIIB
HEOOXITHO  BpPaxOBYBAaTH  BIUIUB  KOJICHOTO
HaBaHTa)XEHHS Ha pedpa MOPCTKOCTI, a TaKOX
3arajbHOIO HaBaHTA)XEHHS BiJl pYyXy
TPaHCIOPTHUX 3aco0iB, IO Ji€ Ha MICT (JuB.
pucysok E.1).

(2) Ilpm BpaxyBaHHI 1 BHU3HAa4€HHl 3aJaHUX
3Ha4eHb PI3HUX BHJIB HABAaHTAKEHHS MOXKHA
3aCTOCOBYBATH TaKe MPABUJIO MTOETHAHHS:

OFd = Oloc,d TWO gioba> (E.1)
Okd =¥Oiocd O globa> (E.2)
1€ Oy, - PO3PaXyHKOBE 3HAUCHHS HAMPY)KCHHS B

KoMmOiHOBaHoOl il
1 3arajbHOro

MPOroHI B pe3yNbTaTi
JIOKJIBHOTO HABAHTAXEHHS O,

HABAHTAKEHHS O g/,

Clocd pPO3paxyHKOBE 3HAUYEHHS HAINPYXCHHS

MPOrOHY B PE3yJbTaTl BIUIMBY JIOKAJbHOTO
KOJICHOTO HaBaHTAXKEHHS BiJ] OJHOTO BaXKKOTO
TPAHCIIOPTHOTO 3aco0Y;

O gloha - PO3PAXyHKOBE 3HAYECHHS HANPYKEHHS B

NPOTOHI B pe3ynbTaTi Aii Ha MICT HaBaHTaXEHb
Bil ogHOro a0o0 OuIbIIe BaXXKUX TPAHCHOPTHUX
3ac00iB;

W - Koe(illi€HT MoeTHAaHHS HAaBAaHTAXKEHb.

Annex E [informative] — Combination of
effects from local wheel and tyre loads and
from global traffic loads on road bridges

E.1 Combination rule for global and local load
effects

(1) When considering the local strength of
stiffeners of orthotropic decks, effects from local
wheel and tyre loads acting on the stiffener and
from global traffic loads acting on the bridge
should be taken into account (see Figure E.1).

(2) To take into account the different sources of
these loads the following combination rule may
be applied to determine the design values:

Okd = Olocda TWO gioha>»

Oka =V¥Oioca T Ogloba»

(E.1)
(E.2)
Where

o, 1s the design value of stress in the stringer
due to combined effects of local load &,,, and

global load o

glob >
Olocq 18 the design value of stress in the stringer

due to local wheel or tyre load from a single
heavy vehicle;

O giona 18 the design value of stress in the stringer

due to bridge loads comprising one or more heavy
vehicles;

w is the combination factor.
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B I s B

T 111

f

a) -MicT 3 OPTOTPOITHUX MOCTOBUM HACTHJIOM 3 ITO3IOBKHIMI peOpaMu >KOPCTKOCTI
a) Bridge with orthotropic deck with longitudinal stiffeners

13

a [<Y a a8 a

a [-Y a a & a

b) Monens Ui aHani3y IpH BU3HAYEHHI JTOKAJIBHOTO BILIUBY O, 4

b) Analysis model to determine local effects 7, 4

v

L

.l

¢) Mopenb uist aHani3y Npy BU3HAYCHHI 3arajlbHOTO BIUIUBY O g0 4

¢) Analysis model to determine global effects 0y,

Pucynok E.1 - MozenroBaHHS KOHCTPYKIIIi 3 JJOKaJIHHUM 1 3arajJbHAM BIUTUBAMHU
Figure E.1: Modelling of structure with local and global effects

E.2 Koe¢iuieHT cnosty4yeHHSI HABAHTAKeHb
(1) KoeoiuieHt cronyyeHHs HaBaHTaKeHb I/ -

MOXHa BH3HAYUTH 3 YpaxyBaHHSIM pPO3IOILTY
Baru KUTBKOX TPAaHCIIOPTHUX 3ac00iB, sKa i€ Ha

JIHIIO BIIUBY KOMOIHOBAHHUX BILJIMBIB.

Mpumirka: V HamioHaTbHOMY IONATKy MOXYTh OYTH
HaBeleHI  IHCTPYKMiI 3  BU3HAUCHHSI  KoedimieHTa
CIIONIyYeHHS] HaBaHTa)XeHb. PeKOMeHAyeTbes KoedillieHT,

HaBeJIeHWI Ha pucyHKY E.2.

E.2 Combination factor
(1) The combination factor  may be determined

on the basis of the weight distributions of several
lorries
acting on an influence line for combined action

effects.

NOTE: The National Annex may give guidance on the
combination factor. The factor in Figure E.2 is
recommended.

W
1,0

T
20

40 £ m)

Pucynok E.2 - KoeoilieHT criony4eHHsS HaBaHTaXXEeHb B 3aJIEKHOCTI BiJl IOBXKUHH MPOJILOTY L
Figure E.2: Combination factor dependent on span length L
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VKHJT 93.040

Ku1io4oBi cji0Ba: €eBponeichbkuil cTaHIapT, €JIEMEHTH 3’ €IHaHb, KOHCTPYKIIHHA CTallb,

PO3paxyHKH Ha MIIIHICTh, PO3PaXyHOK Ha BTOMY, ()epMH, apKOBI MOCTH

[epumii IIPOPEKTOP — M.M./ImuTtpieB
IPOPEKTOp 3 HayKoBoi pobotu "

HTY 2012 p.

KepiBHUK po3poOKu A.I JIanTyx-JIs1enko

npodecop, 1I.T.H.

— 2012 p.

136


arymarenko
Прямоугольник


	Передмова
	Основа програми Єврокод
	Стан та сфера застосування Єврокодів
	Зв'язок між Єврокодом і гармонізованими технічними вимогами на будівельні вироби (EN і ETA)
	Додаткова інформація про стандарт EN 1993-2
	Національні стандарти реалізації Єврокодів
	Зв'язки між Єврокодами і продукції узгоджених технічних умов (ENs та ETAs)
	Додаткові відомості, пов'язані з EN 1993-2
	Національний додаток для EN 1993-2
	1 Загальні положення
	2 Основи проектування
	3 Матеріали
	4 Міцність
	5 Розрахунок мостових споруд
	6 Граничні стани за втратою несучої здатності
	7 Граничний стан експлуатаційної надійності
	8 Елементи кріплень, зварні шви, з'єднання і стики
	9 Оцінка втоми
	10 Проектування в комплексі з вишукуванням
	Додаток А (довідковий). Технічні характеристики опорних частин
	Додаток В (довідковий). Технічні характеристики компенсаційних з'єднань автодорожніх мостів
	Додаток С (довідковий). Рекомендації з конструювання мостових настилів сталевих мостів
	Додаток D (довідковий). Довжини елементів при поздовжньому згині 
в мостах і допуски на дефекти геометричного характеру 
	Додаток E (довідковий). Комбінований вплив на автодорожні мости колісного навантаження і загального навантаження від руху транспортних засобів

