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Beryn

Lei#t noxkyment (EN1991-2:2003) Oys
nigrorosiaeHui Texuiuaum KomireroM
CEN/TC 250 “byniBensHi €Bpoxoaun”,
ceKkpeTapiaT sIkoro kepyeTrbest BSI.

[pomy €BponeiickkoMy cTaHAapTy Oye
Ha/IaHUH CTAaTyC HALlIOHAJIBHOTO 3 MyOJIiKaIliE€r0
IIGHTHYHOTO TEKCTY a00 CXBAJICHHSM HE
nizHime 6epe3ns 2004 poky i mpu ckacyBaHHI
KOH(DITIKTYIOUMX HAI[IOHATHLHUX CTAaHIAPTIB HE
nizHime rpyaas 2009 poky.

Lei moxymMeHT MiAroTOBICHO Ha 3amMiHy ENV
1991-3:1995.

CEN/TC250 € BinmoBigaIbHUM 3a BCl
byniBensH1 €BpoKOAN.

VY BiMOBITHOCTI 3 BHYTPINIHIMU TTOCTAaHOBaAMHU
CEN/CENELEC namioHanbH1 Oprasu 3i
CTaHAapTU3AaIlli TAaKUX KpaiH 3000B’s13aH1
3IMCHATH IMIDIEMEHTALIIO [ILOTO
€Bpormneiicbkoro cranaapty: ABcTpis, benbris,
UYecwka PecniyOmika, anis, OHISIHAI,
Opanris, ['epmanis, ['pemis, Icnanmgis,
Ipnanmis, Itamis, JlrokcemOypr, ManbTa,
Hinepmannu, Hopgeris, [Topryranis, CioBenus,
Icnanis, Bemis, [1IBetinapis Ta Bennka
bpuranis.

JCTY-H B EN 1991-2:2010

Foreword

This document (EN1991-2:2003) has been
prepared by Technical Committee CEN/TC 250

“Structural Eurocodes”, the secretariat of wich
is held by BSI.

This European Standard shall by given the
status of a national standard, either by
publication of an identical text or by
endorsement, at the latest by March 2004, and
conflicting national standards shall be
withdrawn at the latest by December 2009.

This document supersedes ENV 1991-1:1995.

CEN/TC 250 is responsible for all Structural
Eurocodes.

According to the CEN/CENELEC Internal
Regulations, the national standards
organizations of the following countries are
bound to implement this European Standard:
Austria, Belgium, Czech Republic, Denmark,
Finland, France, Germany, Greece, Iceland,
Ireland, Luxembourg, Malta, Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland
and the United Kingdom.
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OcHoBu nporpamu €Bpokozais

Y 1975 poui Kowmicis €Bpomneiicbkoi
CoiulbHOTH BUpIIMIIA PO3IOYATH IMPOTpamy
niii y chepi OyaiBHUITBA HA MiJCTaBi CTATTI
95 HoroBopy. Merowo mnporpamu 0Oyio
YCYHEHHS TeXHIYHUX TEPEIIKOJI UTsl TOPTIBII
1 y3rO/DKEHHS! TEXHIYHHX YMOB.

VY pamkax uiei nporpamu aiii Komicist B3siia
Ha cebe IHIIaTUBY BCTAaHOBUTH CHUCTEMY
Y3rO/UKEHUX  TEXHIYHUX  MpaBWwil  JUId
MIPOEKTyBaHHs OyiBeNb 1 CHOpPYyH, sIKI Ha
nepiii cTail MaJu CIIyTyBaTH
QIbTEPHATHUBOIO  YWHHUM  HAI[lOHAJIbHUM
npaBuiiam JlepkaB-uiieHiB, a 3pelITO0 Majlu
3aMIHHTH iX.

Yoponosx m’sitHaauatd pokiB Kowmicis 3a
normoMororo Po6odoro xomitery, 10 CKIIaLy
SKOTO BXOJWJIM TIpeJICTaBHUKH Jleprkas-
YJIeHIB, Bea po3poOKy mporpamu Eurocodes,
sSKa TIpu3BeJIa JI0 TMyOiKamii KOMIUICKTY
MEPIIOTO MOKOJIIHHA €BPONEHCHKUX KOIIB Y
80-Tux pokax.

VY 1989 poui Kowmicist Ta nepsxasu, wiean EU
(Eppomneiicekoi  CnimpHoTH) Ta EFTA
(Epomeiicrkoi Acomiarii BimpHO1 Toprisimi)
Ha ocHoBi yrogu® mix Kowmicieto Ta CEN
(E€BpornericbkuM Komirerom 13
CrannapTu3airii) BHUPIIITHIN nepeaaTu
MiaroToBKy Ta myoOsikamito €spokonis CEN
3a gomomororo cepii Manpgari, mo B
pesynpTaTi Hajmano O €Bpokogam B
MaOyTHROMY  cTarycy  €BpOIEHCHKOTO
Crangapty (EN). Lle noB’s3ye €Bpokoau 3
nojoxxeHHsmu  lupexktuB Pamu 1 Pimenn
Kowmicii mono €BpomnelchbKUX CTaHIApTIB
(to6To JlupektuBu Pamu 89/106/EEC momo
OyxniBenbHuX BUpoOiB - CPD - ta JlupekTun
Pamu 93/37/EEC, 92/50/EEC Tta 89/440/EEC
BITHOCHO CYCIUIBHUX pOOIT Ta mochyr i
€KBIBAJICHTHHUX JIUPEKTUB EFTA,
3aMmo4YaTKOBaHUX, o0 JOTIOMOTTH
3aCHYBaHHIO BHYTPIIIHHOTO PUHKY).

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.

In 1989, the Commission and the Member
States of the EU and EFTA decided, on the
basis of an agreement’ between the
Commission and CEN, to transfer the
preparation and the publication of the
Eurocodes to CEN through a series of
Mandates, in order to provide them with a
future status of European Standard (EN). This
links de facto the Eurocodes with the
provisions of all the Council’s Directives
and/or Commission’s Decisions dealing with
European standards (e.g. the Council Directive
89/106/EEC on construction products - CPD -
and Council Directives 93/37/EEC, 92/50/EEC
and 89/440/EEC on public works and services
and equivalent EFTA Directives initiated in
pursuit of setting up the internal market).



CrpykTypHa nporpama €BpPOKOIIB BKJIIOYAE
Taki  CTaHJapTH, SAKi B  OCHOBHOMY
CKJIQJIAIOTHCA 3 JIEKUIBKOX YaCTHH:

EN 1990 €Bpoxon : OCHOBU HpPOEKTYBAHHS
KOHCTPYKIIH

EN 1991 €spoxon 1: Jlii Ha KOHCTPYKIIii

EN 1992 €spoxon 2: IlpoexkryBaHHs
OETOHHUX KOHCTPYKIIii
EN 1993 €spoxon 3: IlpoexkryBaHHs

CTaJIEBUX KOHCTPYKIIIH

EN 1994 €ppoxon 4: IlpoexkryBaHHs
CTase3aJ1i300eTOHHUX KOHCTPYKIIIN

EN 1995 €Bpoxox 5: IlpoextyBaHHA
JiepeB THUX KOHCTPYKLIN

EN 1996 €Bpoxox 6: IlpoexTyBanHs
KOHCTPYKIIH KaM’SHOT KJIaJIK1

EN 1997 €Bpokon 7: T'eorexHiuHe
MIPOEKTYBaHHS
EN 1998 €Bpoxox 8: IIpoexTyBaHHs
KOHCTPYKIIIH pu celicMiuHOMY
HaBaHTaXXEHHI

EN 1999 €Bpoxox 9: IlpoexTyBaHHs
QIFOMIHIEBUX KOHCTPYKIIIH.

Crangaptu €BpOKOIIB MPU3HAIOTH
BIIMOBIIATBHICT  PETYISTOPHUX  OpPTaHiB
KpaiH-WwICHIB Ta 3axWIIalOTh IiX MpaBO Ha
MPU3HAYCHHS BEIWYMH, SKI TIOB’s3aHI 3
peryinioBaHHSIM  MUTaHHb  Oe3nmeku  Ha
HalllOHaJLHOMY  pIBHI TaMm, JiI¢ BOHH
BIIPI3HSIOTHCS Bl KpaiHU 0 KpaiHu

Craryc i cdepa 3acrocyBannss €BpoxkoaiB

Kpainu-unenn EU ta EFTA Bu3HaroTh Te,
mo €BpokoAM  JIFOTH  SK  JIOBIIKOBI
(eTaJIOHH1) TOKYMEHTH JIJISl TAKUX IUICH:

- sIK 3aci0 TOBECTH BIANOBIAHICTH OyiBeNb 1
CIOPYA OCHOBHUM BHMOTaM JIMpeKTUBU
Pamu 89/106/EEC, 30KpeMa OCHOBHIMH
BuMo3i N°1- MexaHiyHa CTilKICTh Ta
cTaOUIbHICT, 1 OCHOBHIM BuMO31 N°2
IToxxexHa Oe3reka;

- SIK OCHOBA JJIs YKJaJaHHS KOHTPAKTIB IS
OyaiBenb 1 COpya Ta MOB’SI3aHUX 3 HHUMHU
IH)KEeHEepHUX MOCIIYT;

- SK OCHOBa JJsl CKJIAJaHHS Y3TOJKEHHUX
TEeXHIYHUX crnenudikamiii ams OyaiBenbHUX
BupoOiB (ENs Ta ETAS)

JCTY-H B EN 1991-2:2010

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

EN 1990 Eurocode : Basis of Structural Design

EN 1991 Eurocode 1: Actions on structures
EN 1992 Eurocode 2: Design of concrete
structures

EN 1993 Eurocode 3: Design of steel
structures

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

EN 1995 Eurocode 5: Design of timber
structures

EN 1996 Eurocode 6: Design of masonry
structures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium
structures

Eurocode standards recognise the
responsibility of regulatory authorities in each
Member State and have safeguarded their right
to determine values related to regulatory safety
matters at national level where these continue
to vary from State to State.

Status and field of application of Eurocodes

The Member States of the EU and EFTA
recognise that Eurocodes serve as reference
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)
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€BpOKOIM, OCKUIBKM BOHH O€3MOCepeaHbO
BITHOCSITECSL IO Oy/iBENbHUX CIOPYA, MAalOTh
NIPSIMUAA 3B’SI30K 3 Tnymaunumu
noxyMeHTamMu? poszini 12 CPD, He3pakaioun
Ta Te, IO BOHM MAIOTh DI3HY HPUPOIY 3
rapMOHI30BAaHMMM CTAaHAAPTAMH HA BUPOOU®
TakiuM YHHOM, TEXHIYHI aCIEKTH, SKi
BUIUTMBAIOTh 3 E€BPOKOIIB I OyniBenb i
CriopyA TOBMHHI B TIOBHIH Mipi OyTu
posrisinytiMu Texaiganmu Komiteramu CEN
ta/um  pobounmmu rpymamu EOTA, sxi
pPO3pOOIISIIOTh  CTaHAAPTH Ha  Oy/iBElbHI
BUPOOM 3 TIO3UIINA JIOCSATHEHHS IOBHOL
CYMICHOCTI ~ TeXHIYHMX crneuudikamii 3
EBpokonamu.

2 Y BignoBigHocti a0 3.3 mokymenty CPD ocHoBHi
Bumoru (OB)

3V signosianocri 10 3.3 nokymenty CPD

Cranmaptu €BpOKOJIB HAJalOTh 3arajibHi
MpaBHjIa MPOEKTYBAHHS JUISl MOBCSIKIACHHOTO
BUKOPHCTaHHS BCIX KOHCTpyKIii Ta Ti
KOMIIOHEHTIB, fK TpaauIliiHOTO Tak 1
IHHOBAIIIKHOTO  XapakTepy. BunsTkoBi
dhopmu KOHCTPYKIIii abo YMOBH
MIPOEKTYBaHHS CIICIIaJIbHO HE OXOILTIOIOTHCS
1 B TakMx BHIAIKaX MPOCKTYBaJIbHHUKY
noTpiOeH T0TATKOBHI EKCIIEPTHHUH PO3TIISL.

HanionaapHi CTaHJAAPTH, 111 (1)
iMIIeMeHTYI0Th €BpOKOIH

HarionaneHi cTangapTy, M0 IMIUIEMEHTYIOTh
€BpOKOIU, 3aBXKIM BKIIOYAIOTh MOBHUM
TeKCT €BpOKOAY (BKIIOUAIOYH BC1 IOAATKH )
Buganuit CEN, skoMy MOXYTb nepeyBaTu
HarionansHui TUTYIBHUN JTUCT Ta
HarionansHa nepeamMoBa, a TakoK MOXe
CYIIPOBOJIXKYBATUCSl HAI[IOHATHHUM
JIOJATKOM.

4

The Eurocodes, as far as they concern the
construction works themselves, have a direct
relationship with the Interpretative
Documents? referred to in Article 12 of the
CPD, although they are of a different nature
from  harmonised  product  standards®.
Therefore, technical aspects arising from the
Eurocodes work need to be adequately
considered by CEN Technical Committees
and/or EOTA Working Groups working on
product standards with a view to achieving a
full  compatibility of these technical
specifications with the Eurocodes.

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

3 According to Art. 12 of the CPD the interpretative
documents shall :

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

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

c) serve as a reference for the establishment of
harmonised standards and guidelines for European
technical approvals. The Eurocodes, de facto, play a
similar role in the field of the ER 1 and a part of ER 2.

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

National Standards implementing
Eurocodes
The National Standards implementing

Eurocodes will comprise the full text of the
Eurocode (including any annexes), as
published by CEN, which may be preceded by
a National title page and National foreword,
and may be followed by a National annex.



HamionanbHuii cTaHgapT MOXe BKIIOYATH
iH(pOpMaLi0 BITHOCHO THX MapameTpiB, sKi
3aJMIIWINACSA BIAKPUTHMH B €BpOKOJAX IS
HaI[lOHAIBHOTO  BHOODY, BiIOMI  fIK
Hamionansno Bwusnaueni [lapamerpu, mis
BUKOPUCTaHHS TpPHU NPOCKTYBaHHI OyaiBenb
Ta IHKEHEPHHUX CIOPYA, M0 OyayTh 3BEICHI
y 3aIlikaBJIeHIl KpaiHi, a came:

- 3HAYEHHS Ta/uM Kiacw, e B E€BpPOKOjI
JA€ThCSI aJTbTEPHATUBH;

- 3HAuUEHHsS JUIS BHUKOPHCTaHHSA, KOJU B
€BpOKO/Ii HAIAETHCS TUIBKA CUMBOI;

- cneuudiyHl ga”i kpaiHu (reorpadiuxi,
KJIIMaTH4H1, TOILO), HAIIPUKJIAJ], KapTa CHIry;
- Tporenypa, ska BHUKOPHUCTOBYETHCS, KOJH
albTEPHATHBHI  MPOLEAYPH BUKJIAJEHI B
€BpoOKO/IL.

MoOKyTh TaKOX HaBOJIUTHUCS
- pimeHHS  BIJHOCHO
1HOPMAaTUBHHUX JI0/1aTKIB;

- MOCHWJIAaHHS Ha O€3CyNepevHy 0JIaTKOBY
iHopMallito, 115 JOTOMOTH KOPHUCTYBauy y
3aCTOCYBaHH1 €BPOKOY.

3B’s13kH Mik €BpoKogamMu Ta
rapMOHI30BAHUMMU TEeXHIYHUMH
cnenudikauismu (ENs and ETAS) pist
BHPOOiB

HeoOxinHa y3romkeHicTh MK TapMOHI30BaHIMH
TEXHIYHUMH CcrierQikarismMu it OyaiBeTbHUX
BUpOOIB Ta TEXHIYHMMH TIpaBWIAMH UL
oymisens i crmopyn’. KpiM Toro, mosHa
iH(opMartis, sika CynpoBopKye MapkyBaHHs CE
OyIiBeTIbHUX BUPOOIB 1 Mae BiTHOIICHHS JIO
€BpOKOIiB, TMOBMHHA YITKO 3a3HAyarTH, sKi
HamionanmeHo  Busnaueni Ilapamerpu  Oymu
TIPUIHSATI 10 yBaru.

! Vroma wmixk Kowmiciero €Bponeiiceknx CHinbHOT i
€sporneiicbkkum  komitetoM cranpaptusaiii (CEN)

moao poboru Hax EUrocodes miust mpoekTyBaHHS
6ymisens i ciopyn (CONSTRUCT 89/019).

3aCTOCYBAHHS
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The National annex may only contain
information on those parameters which are left
open in the Eurocode for national choice,
known as Nationally Determined Parameters,
to be used for the design of buildings and civil
engineering works to be constructed in the
country concerned, i.e.:

— values and/or classes where alternatives are
given in the Eurocode,

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

— country specific data (geographical, climatic,
etc.), e.g. snow map,

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

It may also contain

— decisions on the application of informative
annexes,

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

Links between Eurocodes and harmonised
technical specifications

(ENs and ETASs) for products

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

account.

1 Agreement between the Commission of the European
Communities and the European Committee for
Standardisation (CEN) concerning the work on
EUROCODES for the design of building and civil
engineering works (BC/CEN/03/89).
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2 Bimnosimno mo Crt. 3.3 CPD, OcHOBHi BHMOTHU 2 According to Art. 3.3 of the CPD, the essential

(ER) orpumaroth KoHKpeTHY ¢(opmy y TnymauHux requirements (ERs) shall be given concrete form in

JOKYMEHTax Ul CTBOPEHHS HEOOXITHUX 3B’S3KIB MiXK interpretative documents for the creation of the

OcHoBHuMHE BuMoramu Ta MaHnatamu Ha hEN i ETA. necessary links between the essential requirements and

the mandates for harmonised ENs and ETAGS/ETAs.

% Bianosiguo ao Cr. 12 CPD, Tnymausi JOKyMEHTH 8 According to Art. 12 of the CPD the interpretative

MaloTh: documents shall :

a) HamaTu KOHKpeTHy (opmy OCHOBHHUM BHMOTaM, a) give concrete form to the essential requirements by

y3TOJMBINM TEPMIHOJOII0 1 TeXHiuHi 3acamd, i harmonising the terminology and the technical bases and

BKa3aBIIM KJacu abo PiBHI [T KOXKHOI BUMOTH, JI€ 1Ie indicating classes or levels for each requirement where

HEOOX1IHO; necessary ;

b) BkasaTm MeToaM BCTAHOBJIECHHS CITiBBiHOIICHHS b) indicate methods of correlating these classes or levels

MK [[UMH KJIacaMi a00 piBHAMH BUMOT 3 TEXHIYHUMHU of requirement with the technical specifications, e.g.

BUMOTaMH, HANPHUKIAA, METOOH pO3PAXYHKY i methods of calculation and of proof, technical rules for

MePEeBipKH, TEXHIUHI MpaBHIa POCKTYBAHHS, 1 T. iH.; project design, etc. ;

C) CHOyryBaTtd sSK PEKOMEHJAIs JJisi BCTAHOBJICHHS c) serve as a reference for the establishment of

Y3rOMKEHUX  CTAHAApTiB 1  HACTAaHOB  JUIA harmonised standards and guidelines for European

€BpOIEHCHKOTO TEXHIYHOTO YXBaJICHHS. technical approvals.

Eurocodes de facto rpatots momiony pons y chepi ER The Eurocodes, de facto, play a similar role in the field

1 i vactuni ER 2 of the ER 1 and a part of ER 2.

4 . Cr. 3.3i C1.12 CPD, a Takox 4.2, 4.3.1, 4.3.2 * see Art.3.3 and Art.12 of the CPD, as well as 4.2,
ID 1. 43.1,43.2and 5.2 of ID 1.

JlonatkoBa cnenudiuyna indopmanist moao Additional information specific to EN 1991-2

EN 1991-2

EN 1991-2 nagae Mozelni pyxoMux EN 1991-2 defines models of traffic loads for

HABAHTAKCHB JUTS IPOCKTYBAHHS the design of road bridges, footbridges

aBTOJIOPOXKHIX, MIIIOXITHUX Ta 3aTI3HUYHUX and railway bridges. For the design of new

moctiB. EN 1991-2 Hamae Mmoaem pyxoMux bridges, EN 1991-2 is intended to be used,

HABAHTAKCHB VTS IPOCKTYBAHHS for direct application, together with Eurocodes

ABTOJIOPOKHIX, MIIMIOXITHUX Ta 3ATI3HUYHUX EN 1990 to 1999.

moctiB. Crarmapt EN 1991-2 npusnadyeno The bases for combinations of traffic loads with

JU1s 6€3M0CepeIHHOr0 BUKOPUCTAHHS Pa3oM 3 non-traffic loads are given in EN 1990,

espoctanaaptamu EN 1990 mo 1999 mis A2,

MPOEKTyBaHHS HOBUX MocTiB. [lincraBu s
KOMOIHYBaHHS HaBaHTaXEHb IOPOKHBOTO
PYXY 3 HABaHTQXXEHHSIMHU, SIKI HE BIAHOCATHCS
JI0 TPAaHCIIOPTHOTO PyXy, HaBeneHOo B EN
1990, momaTok A2.

JInst iHAMBiAyaTbHUX MPOEKTIB HABOSITHCS Complementary rules may be specified for
J0JJaTKOBI IIpaBUJIa: individual projects :

- JUIsl HABAaHTAXXEHb IOPOXKHBOTO PYXY, Ki — when traffic loads need to be considered
HE BKa3aHi B 1iif YacTHHI eBpocTaHaapTy 1 which are not defined in this Part of Eurocode 1
(HanpuKIIaj], HAaBaHTAXKCHHS OYyIiBETbHUX (e.g. site loads, military loads, tramway loads) ;

IUISHOK, BIHCHKOB1 HAaBaHTaKEHHS,
HaBaHTAXEHHsI TPaMBalHO1 KOJIii);

- UL MOCTIB, SIKi IPU3HAYCHO IS — for bridges intended for both road and rail
ABTOJIOPOYKHBOTO 1 3aTI3HUYHOTO PYXY; traffic ;

- JUTS BIUTMBIB, 110 PO3TJISIAI0TECS Y — for actions to be considered in accidental
BHUIIAJIKOBUX MPOEKTHUX CUTYAIifX; design situations ;

- U KaM'STHUX apOYHUX MOCTIB. — for masonry arch bridges

Mopneni HaBaHTaxeHb 1 12 ans For road bridges, Load Models 1 and 2, defined
aBTOJ/IOPOKHIX MOCTIB, SIKi BU3HaueHi B 4.3.2 in 4.3.2 and 4.3.3, and taken into account with



14.3.3 BpaxoBYIOThCSI pETyIIOBATBHUMU
koe(ilieHTiB a u f , mo nopiBHIOWOTH 1. I1i
MO/IeJIi BpaXOBYIOTh HAaWCKJIQ/IHIII BapiaHTH
JOPOKHBOTO PyXY, IO 3yCTPI4arOThCs a00
OUIKYIOTHCS, aJie He CUTYallii, CTBOpEHi
CHeNiaTbHUMHU TPAHCTIOPTHUMH 3aco0amu,
10 MOTPEOYIOTH JO3BOJTY Ha MPOI3[ 1O
TOJIOBHHUX JOPOTrax €BpOIEHCHKUX KpaiH. Pyx
Ha IHIIMX Tpacax NUX KpaiHax i B IESKUX
THIIMX KpaTHaX MOKe OYTH 3HAYHO JICTIINM
a0 Kpare KepoBaHUM.

Ciig BiI3HAYMTH, IO BEINUKA KUIBKICTD
ICHYIOUMX MOCTIB HE BIIMIOBI/Ia€ BUMOTaM
craugapty EN 1991-2 1 no'si3anux 3 HUM
OyxiBenbHUX eBpocTanaapTiB EN 1992 no
EN 1999

ToMy HaliOHATEHUM BIIACTSIM
PEKOMEHAYETHCS JUISI IPOCKTYBAHHS
aBTO/IOPOKHBOIO MOCTA, M1I0UpaTH
BEJIMYMHU PETYIIOBATBLHUX KOCQIIIEHTIB 0 1
[ Tak, mo6 BOHM BIANIOBIIAIN ACKLUTHKOM
KJ1acaMm JIOPIir, Ha SIKUX PO3TalIOBaHO MOCTH,
asie KUIbKICTh 1X Ma€ OyTH 3HaYHO MEHIIOKO 1
npocrimoro. [Ipu npomy ciiz BpaxoByBaTu
HaI[IOHAJIbHI IIPaBUJIA PYXY 1 €PEKTUBHICTD
MOB'I3aHOTO 3 HUMU KOHTPOJIIO

Jlns1 3ami3HUYHUX MOCTiB Mozenb
HaBaHTaxeHHS 71 (pazom 13 Moaemtto
HaBaHTaxeHHS SW/0 11 HEpO3pI3HUX
MIPOTOHOBUX OY/IOB), 0 BU3Ha4YeHa B 6.3.2,
HaJa€ CTaTUYHUHN eeKT CTaHIaPTHOTO
€KCIUTyaTal[lIfHOTO 3aJII3HUYHOTO PyXy Ha
JOporax HOPMaJIBHOT KOJIii a00 MUPOKOT
KoJIii €Bporneichkoi Mmepeki. Moenb
HaBaHTakeHHS SW/2, mo Bu3HaueHa B 6.3.3,
HaJa€ CTAaTUYHUHN eEeKT 3aTI3HUYHOTO PYXY
BUCOKOI iHT€HCHBHOCTI. JIiHii, a00 IUIIHKHU
JHIN, U IKAX TPUHAMAIOThCS TaKi
HABaHTAXCHHs, MAIOTh OyTH BU3HAYCHI B
HarmionansHomy go1aTky (AUB. HIKYE) 200
JUIS IHAUBIAyaTIbHUX MIPOEKTIB.

[TpuitHATI 3acTepeKEHHA CTOCOBHO PI3HUX
crenugIUHUX HaBaHTAXKEHb JJIs BpaXyBaHHS
PI3HMX THIIIB, IHTCHCUBHOCTI Ta
MaKCHMaJbHOI Baru 3aJi3HUYHOTO PyXy Ha
PI3HUX 3aI3HUIIIX, & TAKOXK ISl PI3HOTO
PYXOMOTO CKIamdy.

XapakTepuCTUYH1 3HAUEHHS, 10 HAal0ThCA
mozensmMu 71 ta SW/0, MmoxyTh Oyt
30uTbIIIeH1 200 3MEHIIIEH] BITHOCHO
CTaHJIaPTHOTO 3aJII3HUYHOTO PYXY
MHO>KEHHSIM Ha BIAMOBITHUI KOE)ILIIEHT .
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adjustment factors o and B equal to 1, are
deemed to represent the most severe traffic met
or expected in practice, other than that of
special vehicles requiring permits to travel, on
the main routes of European countries. The
traffic on other routes in these countries and in
some other countries may be substantially
lighter, or better controlled. However it should
be noted that a great number of existing bridges
do not meet the requirements of this EN 1991-2
and the associated Structural Eurocodes EN
1992 to EN 1999.

It is therefore recommended to the national
authorities that values of the adjustment

factors o and S be chosen for road bridge design
corresponding possibly to several classes of
routes on which the bridges are located, but
remain as few and simple as possible, based on
consideration of the national traffic regulations
and the efficiency of the associated control

For railway bridges, Load Model 71 (together
with Load Model SW/0 for continuous
bridges), defined in 6.3.2, represent the static
effect of standard rail traffic operating over the
standard-gauge or wide-gauge European
mainline-network. Load Model SW/2, defined
in 6.3.3, represents the static effect of heavy rail
traffic. The lines, or sections of lines, over
which such loads shall be taken into account are
defined in the National Annex (see below) or
for the individual project.

Provision is made for varying the specified
loading to cater for variations in the type,
volume and maximum weight of rail traffic on
different railways, as well as for different
qualities of track

The characteristic values given for Load
Models 71 and SW/0 may be multiplied by a
factor o for lines carrying rail traffic which is
heavier or lighter than the standard.
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J101aTKOBO JIB1 IHIITUX MOJIEICH
HABAaHTAKCHHSI HABEICHI JUIA 3aI3HUYHUX
MOCTIB:

- MOJIeJIb HAaBAaHTAXKEHHS «ITYCTUH TOTAT JUIS
nepeBipku O1YHOT CTIHKOCTI MOCTIB 3 OJIHIEIO
KOJIEI0 PYyXY;

- MoJiei1b HaBaHTaxkeHHst HSLM, mo
BIJINIOBI/Ia€ HABAHTAXKECHHIO MMACAKUPCHKOTO
MOTATY MBHUAKOCTI OLtbme Hik 200 KM/TO.
Haparothcst Takoxk npaBuiia BU3SHAUYCHHS
aepoJIiHAMHYHUX BIUIMBIB BiJ pyXy HOTSATIB HA
CTPYKTYpPH, IO TMPUISITAIOTH 0 KOJil, Ta IHIII
BIUIMBH 3aJI3HUYHOT IHPPACTPYKTYPH.
MocTtu , B OCHOBHOMY, MICTSTh OY/IBEJIbHI
€IIEMEHTH, Ha SIKi PO3TIOBCIO/IKYETHCS:

- €Bporneiiceka aupextusa 89/440/EEC 3
BUKOHAHHS OyA1BEJIbHUX pOOIT;

- BIAMOBIAAJIbHICTh KOMITIETEHTHUX OpTraHiB
BJIACHUKIB MOCTIB.

I'pomMaichbKi YCTAaHOBH MOXKYTh TaKOK HECTH
BIJIMOBIIATBHICTD 32 BUJAYY J03BOJIB Ha PyX
TPaHCIIOPTY (B OCHOBHOMY Ha aBTOMOOLIBHI
HaBaHTaXXEHHsI) Ta MPOIYCK 1 KOHTPOJIb
CHEIiaTbHOTO aBTOMOOUTEHOTO TPAHCIIOPTY.
Otxe, nokyment EN 1991-2 npuznadeno mis
BUKOPHUCTAHHS:

- KOMITETaMHu, 110 PO3POOIISIIOTh CTaHIAPTH
JUTSI IPOEKTYBAHHSI KOHCTPYKIIIH 11X JeTaei,
TECTYBaHHS 13aCTOCYBaHHSI CTaH/IapTIB;

- KJrieHTamMu (To0TO 117151 (POPMYITFOBAHHS iX
cnenudIyHUX BUMOT JI0 PYXY TPAHCTIOPTY 1
BIJIMOBIIHUX HABAHTAKCHB ),

- IPOEKTaHTaMH 1 BUKOHABIISIMU POOIT;

- BIIMOBITHUMH KOMIIETEHTHUMU OpraHaMu.
Tyr, skio Tabnuns abo pUCYHOK € YaCTUHOIO
ITPUMITKMU, To Takuii 00’eKT Mae
HyMepaIliio, 0 CYIPOBOKYEThCS
no3Haukoro (n) (Hanpuknaa: Table 4.5(n)).
Hanionaasumii /logatoxk mo EN 1991-2

Le#t ctannapt 3abe3neuye anbTepHATUBHI
MPOLEAYPH, BETUYMHH 1 peKOMEHIAIIIT 1715
KJIaCiB 3 MPUMITKaMH, 110 BKa3YIOTh, Y SIKUX
BUIIaJIKaX Ma€e OyTH 3p00JIeHO HAIlIOHAIBHUIMA
BuOip. Tomy B JlepkaBHUX HOpMax, 1110
BTUTIOIOTH cTaHaapT EN 1991-2, cnin
nependaunti Harionansauii Jlogatox, 1o
MICTUTH BCl HalllOHAIbHI BU3HAUYBaH1
napaMmeTpH, sIKi HaJle)KUTh BUKOPUCTOBYBATH
JUISL IPOCKTYBAHHS MOCTIB, CIOPY/IKYBAaHHUX
y BIIMOBiAHINA KpaiHi.

In addition two other load models are given for
railway bridges :

- load model "unloaded train" for checking the
lateral stability of single track bridges

and

- load model HSLM to represent the loading
from passenger trains at speeds exceeding

200 km/h.

Guidance is also given on aerodynamic actions
on structures adjacent to railway tracks as a
result of passing trains and on other actions
from railway infrastructure.

Bridges are essentially public works, for which:

— the European Directive 89/440/EEC on
contracts for public works is particularly
relevant, and

— public authorities have responsibilities as
owners.

Public authorities may also have
responsibilities for the issue of regulations on
authorised traffic (especially on vehicle loads)
and for delivery and control dispensations when
relevant, e.g. for special vehicles.

EN 1991-2 is therefore intended for use by :
— committees drafting standards for structural
design and related product, testing and
execution standards ;

— clients (e.g. for the formulation of their
specific requirements on traffic and
associated loading requirements) ;

— designers and constructors ;

— relevant authorities.

Where a Table of a Figure are part of a NOTE,
the Table or the Figure number is
followed by (n) (e.g. Table 4.5(n)).

National Annex for EN 1991-2

This Standard gives alternative procedures,
values and recommendations for classes

with notes indicating where national choices
have to be made. Therefore the National
Standard implementing EN 1991-2 should have
a National Annex containing all

Nationally Determined Parameters to be used
for the design of bridges to be constructed

in the relevant country.



Harionanbnuii BUOIp JOIYCKA€THCA B
crangapti EN 1991-2 Ha miactaBi HaCTyIHUX
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National choice is allowed in EN 1991-2
through the following clauses :

PO3ALTIB:
Pospis 1 3aranbHi Bitomocti Section 1 : General
1.1(3) JlonaTkoBi npaBuia s MiImipHAX 1.1(3) Complementary rules for retaining walls,
CTIHOK, IMiI3EMHUX CHOPY/ 1 TYHENiB buried structures and
tunnels.
Poznin 2 Knacudikauis Buinsis Section 2 : Classification of actions
2.2(2) mpumiTka 2 | BuUKopuCTaHHS HABaHTaXXEHb IS 2.2(2) Use of infrequent values of loading for
ABTOJIOPOKHIX MOCTIB, SIKi PiIKO NOTE 2 | road bridges
MOBTOPIOKOTHCS
2.3(1) BusHaueHHs BiOBIHOTO 3aXUCTY 2.3(1) Definition of appropriate protection
OPOTH 3iTKHEHb against collisions
2.3(4) [IpaBuia 1010 CHIOBUX BIUIUBIB 2.3(4) Rules concerning collisions forces from
NPU 3ITKHEHHSX Pi3HOTO various origins
TIOX OJUKEHHS
Po3ain 3 MpoexTHi curyauii Section 3 : Design situations
(5) [IpaBuna mist MOCTIB 3 (5) Rules for bridges carrying both road and
ABTOJIOPOXKHIM 1 3aJII3HUYHUM PYXOM rail traffic
Po3ain 4 BiuiuBH Bijt 10POKHBOT0 PYXY Ta iHI BIUIMBH Section 4 : Road traffic actions and other actions
HA aBTOA0POKHI MOCTH specifically for road bridges
4.1(1) mpumiTka 2 | BrumiBH BiJ IOPOKHBOTO PYXY Ha 4.1(1) Road traffic actions for loaded lengths
3aBaHTAXXYBaHY AIJISIHKY JOBXKHHOIO NOTE 2 | greater than 200m
noHay 200 m
4.1(2) npumitka 1 | CriemianbHi MOJIETi HABAHTAKEHD 4.1(2) Specific load models for bridges with
I MOCTIB 3 OOMEXEHHSIM Baru NOTE 1 | limitation of vehicle weight
TPAHCIOPTHHUX 3aC00IB
4.2.1(1) npumitka | BusHaueHHS TOMATKOBHX MOJENEit 4.2.1(2) Definition of complementary load models
2 HaBaHTaKEHb NOTE
2
4.2.1(2) BusHaueHHss Mozenell CreniaJbHuX 4.2.1(2) Definition of models of special vehicles
TPaHCIIOPTHHUX 3ac00IB
4.2.3(1) 3BHYHA BUCOTA OOPIIOPHOTO KAMEHS 4.2.3(1) Conventional height of kerbs
4.3.1(2) npumiTtka 2 | Bukopucranus mozmeni 4.3.1(2) Use of LM2
HaBaHTaKeHHs LM2 NOTE 2
4.3.2(3) Benuuunu KoedillieHTiB o 4.3.2(3) | Values of « factors
npumitku 1, 2 NOTES
1&2
4.3.2(6) 3acrocyBaHHsI CIIPOIIEHUX 4.3.2(6) Use of simplified alternative load models
aJIbTEPHATUBHUX MoJenen
HABAHTAXKCHHS
4.3.3(2) 3uayenns koedinienra B 4.3.3(2) | Values of gfactor
4.3.3(4) npumiTka 2 | Bubip KOHTaKTHOI MOBEpPXHi Koyeca 4.3.3(4) Selection of wheel contact surface for
I MOl HaBaHTaxeHHs LM?2 NOTE2 | LM2
4.3.4(1) BusHaueHHs: MO HABAHTAKEHHS 4.3.4(1) Definition of Load Model 3 (special
Ne 3 (cremianeHi TpaHCIOPTHI vehicles)
3aco0m)
4.4.1(2) npumitka 2 | BepxHS ~ TpaHWII  TaJbMiBHOTO 4.4.1(2) Upper limit of the braking force on road
3YCHJUTS HA aBTOMOPOXHIX MOCTax NOTE 2 | bridges
4.4.1(2) npumitka 3 | T'opr30HTAIBHI CHITH, IO TIOB'S3aHi 3 4.4.1(2) Horizontal forces associated with LM3
MOJZEJUIIO HaBaHTaxeHHs LM3 NOTE 3
4.4.1(3) T'opHU30HTAJIBHI CHITH, IIIO TTOB'S3aHi 3 4.4.1(3) Horizontal forces associated with Load
Mogemto HaBanraxxenns 3 Model 3
4.4.1(6) lanemiBHI 3YCHILITS, 110 4.4.1(6) Braking force transmitted by expansion
MepeIaroThCs nehopMarifHIMH joints
[IBAMHU
4.4.2(4) Iomepeuni cuau Ha  137M0BOMY 4.4.2(4) Lateral forces on road bridge decks
MIOJIOTHI aBTOJIOPOIKHBOTO MOCTa
4.5.1 — 1abn. 4.4a Posrmnsin ropu30HTaNBHUX CHIT Y 451- Consideration of horizontal forces in grla
TIPUMITKH &, b rp.la Table
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4.4a
Notes a
and b
4.5.2 npumitka 3 BukopucTaHHs piJKiICHHUX BEIUYHH 452 Use of infrequent values of variable
3MIHHHX BIUIUBIB NOTE 3 | actions
4.6.1(2) npumiTka 2 | 3acTocyBaHHS MoJeJeld BTOMHOTO 4.6.1(2) Use of Fatigue Load Models
HABaHTAKEHHS NOTE 2
4.6.1(3) npumiTka 1 | BusHadyeHHs kaTeropiit 4.6.1(3) Definition of traffic categories
TPAHCIIOPTHOT'O PYXY NOTE 1
4.6.1(6) BusnauenHs JIOIATKOBOTO 4.6.1(6) Definition of additional amplification
koedirieHTa T ICHIICHHS factor (fatigue)
(BTOMJICHICTB)
4.6.4(3) PerysroBanHst Mozeni 3 BTOMHOrO 4.6.4(3) Adjustment of Fatigue Load Model 3
HABAHTAXKEHHSI
4.6.5(1) npumiTka 2 | XapaKTepUCTHKA aBTOTPAHCIIOPTHOTO 4.6.5(1) Road traffic characteristics for the use of
PYXy JUTs 3aCTOCYBaHHs Mozeri 4 NOTE Fatigue Load Model 4
BTOMHOT'O HABAHTA)KEHHSI 2
4.6.6(1) 3acTocyBaHHS MOJENi 5 BTOMHOTO 4.6.6(1) Use of Fatigue Load Model 5
HaBAHTAKEHHSI
4.7.2.1(1) BusHaueHHss ymapHOi CcHIH  Ta 4.7.2.1(1) | Definition of impact force and height of
BUCOTH yAapy impact
4.7.2.2(1) npumitka | Bu3HaueHHS CHJIOBUX BIUIMBIB MpPH 4.7.2.2(1) | Definition of collision forces on decks
1 31TKHEHHI Ha 13/[0BOMY MOJIOTHI NOTE 1
4.7.3.3(1) Bu3HaueHHS CHJIOBUX BIUIMBIB IPH 4.7.3.3(1) | Definition of collision forces on vehicle
npuvitka 1 3ITKHEHHI 3 OOMEKYBaJIbHUMU NOTE 1 | restraint systems
CHCTEMaMH J|JIsl aBTOMOOLIIIB
4.7.3.3(1) Bu3Ha4yeHHs BEpTHKAIbHOI CHITH, 1110 4.7.3.3(1) | Definition of vertical force acting
npuMiTKa 3 Jli€ OMHOYACHO 3 TOPHU3OHTAIHHOIO, NOTE 3 | simultaneously with the horizontal
1pH 3iTKHEHH] collision force
4.7.3.3(2) Po3paxyHkoBe HABAHTAKEHHS 4.7.3.3(2) | Design load for the structure supporting a
KOHCTPYKIIiT, SIKa miaTpumMye vehicle parapet
aBTOMOOUIBHUI TIaparneT
4.7.3.4(1) BusHaueHHSI CHJIOBHX BIUIMBIB MPH 4.7.3.4(1) | Definition of collision forces on
3iTKHEHH] 3 HE3aXHUIIEHUMH unprotected vertical structural members
BEPTHKAIBHUMH eJIeMeHTaM1
KOHCTPYKIIT
4.8(1) mpumiTka 2 Po3paxyHKOBE HABaHTAXXCHHS JUIs 4.8(1) Definition of actions on pedestrian
KOHCTPYKIIi, o HiATPUMYE NOTE 2 | parapets
aBTOMOOUIBHUI TIaparneT
4.8(3) BusnaueHnus PO3PaxyHKOBUX 4.8(3) Definition of design loads due to
HABAHTAKEHb Ha OIOpHi pedestrian parapets for the
KOHCTPYKIIii HOPYYHIB supporting structure
4.9.1(1) npumitka 1 | BusHaueHHs Mozeseii HaBaHTaKEHb 4.9.1(2) Definition of load models on
Ha JIOPOKHIN HACHTI NOTE 1 | embankments

Po3ain 5: BniiuBu Ha TpoTyapu, BeJIOCHIEIHI JOPIKKH

Ta mimoxiaHi MocTH

Section 5: Actions on footways, cycle tracks and

footbridges

5.2.3(2) BusnaueHHs: MoJiejieli HaBaHTAKEHb 5.2.3(2) Definition of load models for inspection
JUTS OTJIIZOBUX MIEPEXO/iB gangways

5.3.2.1(1) BusHaueHHs po3paxyHKOBOI 5.3.2.1(1) | Definition of the characteristic value of
BEJTMYMHK PiBHOMIpPHO the uniformly distributed load
pOSHOI[iJIeHOI‘O HaBaHTAXCHHS

5.3.2.2(1) BusHaueHHs po3paxyHKOBOI 5.3.2.2(1) | Definition of the characteristic value of
BEJTHYMHH 30CEPEHKEHOT0 the concentrated load on
HAaBaHTa)KCHHS HA MILIOXiIHI MOCTH footbridges

5.3.2.3(1)P Busnauenms cmyx60oBHX 5.3.2.3(1)P | Definition of service vehicles for

npuMiTka 1 TPaHCIIOPTHUX 3acobiB JUTSt NOTE 1 footbridges
MIMIOX1THUX MOCTIB

5.4(2) PozpaxyHkoBa BEJTMUMHA 5.4(2) Characteristic value of the horizontal
TOPH30HTAITBHOT CHJIH Ha force on footbridges

MIIIOX1THUX MOCTaX
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5.6.1(1) BusHaueHHsST TMTOMHX  CHJIOBHX 5.6.1(1) Definition of specific collision forces
BIUIMBIB IIPH 3iTKHEHHI
5.6.2.1(1) CuloBi BIUIMBM Ha CTOSHH MOCTa 5.6.2.1(1) | Collision forces on piers
TIpY 3iTKHEHHI
5.6.2.2(1) CuIoBi BIUIMBU Ha IUIUTY TPOI3HOI 5.6.2.2(1) | Collision forces on decks
YaCTHHU ITPY 3iTKHEHHI
5.6.3(2) npumitka | BusHaueHHsS MojeNi HABAHTAKEHHS 5.6.3(2) Definition of a load model for accidental
2 3a BHUIIAIKOBOI MPUCYTHOCTI NOTE 2 presence of a vehicle on a footbridge
TPaHCIOPTHOTO 3aco0y Ha
TTIIOX1THOMY MOCTY
5.7(3) BusHaueHHs1 JMHAMIYHHX MoOJenei 5.7(3) Definition of dynamic models of

HAaBaHTAXXEHb MIIIOXO1B

pedestrian loads

Po3nin 6: BniiuBu 3ai3HHYHOTO pyXy Ta iHII BIVIMBH
HA 3AJi3HMYHI MOCTH

Section 6 : Rail traffic actions and other actions
specifically for railway bridges

6.1(2) Pyx, mio ne mianagae qo EN1991-2, 6.1(2) Traffic outside the scope of EN1991-2,
AIIbTEPHATHBHI MOJICNTi HABAHTAXKECHHS alternative load models

6.1(3)P IHII THIHY 3aJTiI3HULB 6.1(3)P Other types of railways

6.1(7) TUMYacoBi MOCTH 6.1(7) Temporary bridges

6.3.2(3)P 3HaueHHs KoedilieHTa o 6.3.2(3)P Values of o factor

6.3.3(4)P Bubip kol 17151 iHTEHCUBHOTO PYXY 6.3.3(4)P Choice of lines for heavy rail traffic

6.4.4 AJbTEpHATHBHI BUMOTH JI0 6.4.4 Alternative requirements for a dynamic
JIMHAMIYHOTO aHAITi3y analysis

6.4.5.2(3)P Bu3HayeHHsI JMHAMIYHOTO 6.4.5.2(3)P | Choice of dynamic factor
Koe(ilieHTy

6.4.5.3(1) AJTbTepHATHBHI 3HAYEHHS BU3HAYCHHUX 6.4.5.3(1) Alternative values of determinant
JIOBKUH lengths

6.4.5.3 Bu3sHaueHa OBKHUHA KOHCOJICH 6.4.5.3 Determinant length of cantilevers

Tabm. 6.2 Table 6.2

6.4.6.1.1(6) JlomaTkoBi BUMOTH 3aCTOCYBAHHS 6.4.6.1.1(6) | Additional requirements for the
HSLM application of HSLM

6.4.6.1.1(7) HaBaHTaskeHHS 1 METOIOMIOT IS 6.4.6.1.1(7) | Loading and methodology for dynamic
JIMHAMIYHOTO aHAITi3Y analysis

6.4.6.1.2(3) JI0MaTKOBI BHIIAAKK 3aBAHTAKEHD, 10 6.4.6.1.2(3) | Additional load cases depending upon

Tabim. 6.5 3aJIeXKaTh BiJl KUTBKOCTI KO Table 6.5 number of tracks

6.4.6.3.1(3) 3HaueHHs AeMIT(ipyBaHHs 6.4.6.3.1(3) | Values of damping

Tabim. 6.6 Table 6.6

6.4.6.3.2(3) AJTbTepHATHBHI 3HAYEHHS MIITBHOCTI 6.4.6.3.2(3) | Alternative density values of materials
MaTepiaiiB

6.4.6.3.3(3) Po3paxynkosi Moy FOnra 6.4.6.3.3(3) | Enhanced Young's modulus

npumMitka 1 [HI1i XapaKTEpUCTHKH MaTepiais NOTE 1 Other material properties

puMiTKa 2 NOTE 2

6.4.6.4(4) 3MeHIIeHHsT TIKOBOTO BiATYKY ITPH 6.4.6.4(4) Reduction of peak response at resonance
PE30HAHCI Ta aJbTePHATHUBHI JOAATKOBI and alternative additional damping
3HAYCHHs AeMII(pipyBaHHS values

6.4.6.4(5) Homyck Ha meekTH Komii Ta 6.4.6.4(5) Allowance for track defects and vehicle
HECTIPaBHOTO BaroHa imperfections

6.5.1(2) [pupict BUCOTH LIEHTpa Baru st 6.5.1(2) Increased height of centre of gravity for
BiJIIIEHTPOBHX CHIT centrifugal forces

6.5.3(5) 3ycHiuTs Bil raIbBMyBaHHs TIPH 6.5.3(5) Actions due to braking for loaded
JIOBXKWMHI HaBaHTaXXEHHS GBI Hix lengths greater than 300 m
300 m

6.5.3(9)P AJTbTEpHATHBHI BUMOTH 3aCTOCYBaHHSI 6.5.3(9)P Alternative requirements for the
CHJI TSTH Ta TAIbMyBaHHSI application of traction and braking

forces

6.5.4.1(5) CyMmicHuit BiATYyK KOHCTPYKIII 1 Kotii, 6.5.4.1(5) Combined response of structure and

BHUMOTH J10 6e36amacTHOl KOl track, requirements for nonballasted
track
6.5.4.3.(2) AJIbTepHATHBHI BUMOTH JI0 Ilepenay 6.5.4.3.(2) | Alternative requirements for temperature
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NOTES 1 & 2 TemMIneparyp NOTES 1 & 2| range

6.5.4.4(2) [To3moBXHS 3ABUTOBA MIIHICTD MK 6.5.4.4(2) Longitudinal shear resistance between

npuMitka 1 KOJII€I0 Ta IIUTOK MOCTa NOTE 1 track and bridge deck

6.5.4.5 ANbTepHAaTUBHUI KpUTEPii 6.5.4.5 Alternative design criteria
[POEKTYBAHHS

6.5.4.5.1(2) MiniManbHI 3Ha4eHHS pajiyciB Komii 6.5.4.5.1(2) | Minimum value of track radius

6.5.4.5.1(2) I'paHnYHiI 3HAUCHHS HAMIPYXKEHb Y 6.5.4.5.1(2) | Limiting values for rail stresses
perikax

6.5.4.6 AJTbTEpHATHBHI METOJIM PO3PAXYHKY 6.5.4.6 Alternative calculation methods

6.5.4.6.1(1) ANbTepHAaTUBHUI KPUTEPIH IS 6.5.4.6.1(1) | Alternative criteria for simplified
CIIPOIIEHUX METOIU PO3PAXYHKY calculation methods

6.5.4.6.1(4) [To310BKHS 3ABUrOBA TUIACTUYHA 6.5.4.6.1(4) | Longitudinal plastic shear resistance
MIIHICTh MiX KOJII€I0 Ta IUTUTOI0 MOCTa between track and bridge deck

6.6.1(3) AeponuHaMiYHI 3yCHIIS, 6.6.1(3) Aerodynamic actions, alternative values
QIIbTEPHATHBHI 3HAYCHHSI

6.7.1(2)P Cxin 3 Koumii, 10J]aTKOBI BUMOTH 6.7.1(2)P Derailment of rail traffic, additional

requirements

6.7.1(8)P Cxin 3 Koii, 3aX0/1u KpiTUIeHHS 6.7.1(8)P Derailment of rail traffic, measures for
KOHCTPYKTHBHHUX €JIEMEHTIB, 110 structural elements situated above the
3HAXOJATHCS HAJl PIBHEM PEioK Ta level of the rails and requirements to
BUMOT'H 1[0 IO YTPUMAaHHS TOTSATY retain a derailed train on the structure
IIPOTHU CXONly 3 PEHOK.

6.7.3(1)P THmmi it 6.7.3(1)P Other actions

6.8.1(11)P KinbKicTh 3aBaHTa)KCHHX KO 6.8.1(11)P | Number of tracks loaded when checking

Tabim. 6.10 JIPCHAX 1 ITUPHHA TKUX Table 6.10 | drainage and structural
KOHTPOITFOETHCS clearances

6.8.2(2) O1iHKa TPyIT BAHTAXKiB 6.8.2(2) Assessment of groups of loads

Tabi. 6.11 Table 6.11

6.8.3.1(1) 3HaYeHHsT 4acTOT 6.8.3.1(1) Frequent values of multi-component
0araTOKOMITOHCHTHUX [ actions

6.8.3.2(1) KBazi-nocriiini 3Ha4e€HHs 6.8.3.2(1) Quasi-permanent values of multi-
0araTOKOMITOHCHTHHX il component actions

6.9(6) Mogerni BUTPHBAIOCTI, KUTTS 6.9(6) Fatigue load models, structural life
KOHCTPYKIIT

6.9(7) Mogerni BUTPHBAIIOCTI, CTiCIliabHHAH 6.9(7) Fatigue load models, special traffic
pyx
JluHamivHuil KoedimieHT Annex (3)P | Dynamic factor
MeTox TMHAMIYHOTO aHATi3Y Annex (3)P | Method of dynamic analysis
YacTkoBH KOC]IlliEHT HABAHTAKEHHSI Annex 2(2) | Partial safety factor for fatigue loading

Ha BTOMY
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Po3aia 1 3ATAJIBHI BIIOMOCTI
1.1 Mera Ta cdepa 3acTocyBaHHS

(1) €mpometicekmii crangapt EN 1991-2
BU3HAYa€  HAaBaHTAXEHHSA  (Momem  Ta
BEJIMYUHH), SIKi TOB'SI3aH1 3 JIOPOKHIM PYyXOM,
BIUTMBOM ITIIOXO/IB 1 3II3HUYHUM PYXOM, 1
SKi ~ BKJIIOYAIOTh, KOJM 1€ JOPEYHO,
OMHAMIYHI [Aii, BIANEHTPOBI 1 TaJbMIiBHI
BIUIMBH, a TaKOXX BIUIMBH TNPUCKOPEHHS 1
BIUIMBH TPW  BUMAIKOBUX  INPOEKTHUX
CUTYAIIISX.

(2) HaBaHTa)keHHs, SIKUM JJaHO BU3HAUYEHHS Y
EN 1991-2, MpU3HAYEH1 JUIs
BUKOPHCTOBYBAHHS IPU MPOEKTYBaHHI HOBUX
MOCTIB, BKJIIOYAlOYH TPOMDKHI  OIOPH,
CTOSIHM, BEPTHKAJIbHI Ta O1YH1 CTIHKH 1 T. IH.
Ta iX QyHIaMEeHTH

(3) Moneni HaBaHTa)XEHb 1 BEJIWYWHHU, SKi
HaBEJICHO y EN 1991-2, moxyTh
BUKOPUCTOBYBATHCS  JIII  TPOCKTYBaHHS
MIOIPHUX CTIHOK, M0 MNPUMHUKAIOTH JI0
ABTOMOOUTBHUX JOPIT 1 3aTI3HUYHUX KOJTIH.

MNPUMITKA YV EN 1991-2 ymoBH 3acTOCOBHOCTI
BU3HAYEHI TIJABKKA I JeIKuX Mopeneit. s
MIPOEKTYBAHHS ITiI3EMHHX CIIOPY/, MiAMIPHUX CTIHOK i
TYHEIIB MOXX€ BHHUKHYTH MOTpeda Yy MOJOKEHHSX,
IO BiAPI3HSIOTHCS BiJ MOJNOXKEHb, HaBeneHHx y EN
1990 no EN 1999. MoxnuBi JONATKOBI YMOBH
MOXyTh OyTH Bu3HaueHi y HamionaneHomy Jlomatky

a0o 1S 1HMBIyaaIbHOTO TIPOEKTY.

() EN 1991-2 npusHaueHuit s
BUKOpHUCTOBYBaHHS crnutbHO 3 EN 1990
(ocobmuBe A2) 1 EN 1990 no EN 1999.

(5) Y Po3paini 1 HaBeneHO BU3HAYCHHS 1
CHMBOJIA

(6) Posnmin 2  BW3HAYa€  MPUHIMIHN
HABAHTAXXEHHS ISl aBTOJIOPOXKHIX MOCTIB,
MIIOXiTHUX  MOCTIB (a0  MOCTIB 3
BEJIOCUNETHIUMH JIOPDKKAMHU) 1 3aTi3HUYHHUX
MOCTIB

JCTY-H B EN 1991-2:2010

SECTION 1 GENERAL
1.1 Scope

(1) EN 1991-2 defines imposed loads (models
and representative values) associated

with road traffic, pedestrian actions and rail
traffic which include, when relevant,

dynamic effects and centrifugal, braking and
acceleration actions and actions for

accidental design situations.

(2) Imposed loads defined in EN 1991-2 are
intended to be used for the design of new
bridges, including piers, abutments, upstand
walls, wing walls and flank walls etc., and
their foundations.

(3) The load models and values given in EN
1991-2 should be used for the design of
retaining walls adjacent to roads and railway
lines.

NOTE For some models only, applicability conditions
are defined in EN 1991-2. For the design of buried
structures, retaining walls and tunnels, provisions other
than those in EN 1990 to EN 1999 may be necessary.
Possible complementary conditions may be defined in
the National Annex or for the individual

project.

(4) EN 1991-2 is intended to be used in
conjunction with EN 1990 (especially A2) and
EN 1991 to EN 1999.

(5) Section 1 gives definitions and symbols.
(6) Section 2 defines loading principles for

road bridges, footbridges (or cycle-track
bridges) and railway bridges.
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(7) Po3min 3 mpUCBSIYEHUN MPOSKTHUM
CHTYyalliIM 1 MICTHTh PEKOMEHJAIil I0a0
OJTHOYACHOCTI Moieneit HaBaHTAXCHb
JOPOKHBOTO pPyXy Ta IX KOMOIHAImii 3
BIUIMBAMH, IO HE  BIJHOCATBCS 10
TOPOKHBOTO PYXY

(8) Po3xin 4 Bu3Hauae:

- HaBaHTAXXEHHS (MOJENI 1 BEJIMYMUHU) Bif
BILTUBY JIOPOXKHBOTO PYyXy Ha aBTOIOPOXKHI
MOCTH T2 YMOBH iX 00OMUIBHOI KOMOIHAIIT 1
KOMOIHAIT 3 MIMIOXITHUM 1 BEJIOCUIIEIHUM
pyXoMm (IuB. po3Aaia 5);

- IHIOIOTO poay Ail CHemiaibHO IS
MIPOEKTYBaHHS aBTOJJOPOKHIX MOCTIB.

(9) Posxin 5 BusHauac:

- HaBaHTaXEHHs (MOJesl 1 BEIUYMHM) Ha
TPOTyapH, BEJIOCUIIEAH] TOPIKKHU 1 MIIIOXITHI
MOCTH;

- Hmoro poxy Mii, CcHeiadbHO s
MPOEKTYBaHHS MIMTOXITHUX MOCTIB

(10) Po3giim 4 1 5 TakoX BHU3HAYAIOTH
HABaHTAXXEHHS, SIKi TIEPEIAIOTHCS HA CIIOPYILY
cucreMaMu  OOMEKEHHS  TPaHCIIOPTHHUX
3aco0iB 1/a00 Opy4HIMHU

1.2 HopmaTuBHi OCHJIaHHA

€porneticbkuii CTaHIapT MICTUTH JaTOBaHI
a00 HeJaToBaHI IMOCHUJIAHHS, IOJIOXKEHHS 3
HmuX — myoOmikamid.  [[i HOpMaruBHI
IIOCUJIaHHA  LMTYIOTBCA Yy  BIANOBIAHUX
MICIISIX MO TEKCTY, a MyOJikaiii HaBOAAThCS
Hkue. J{7s AaToBaHMX MOCWIaHb, MOAAJbIII
JIONIOBHEHHS a00 meperysiiu 0yab-aKoi 3 Hux
nyOmiKamiii pO3MOBCIOKYIOTbCSA Ha el
E€Bporneiicbknii CTaHIapT, TUIBKU SIKIO BOHU
BKJIFOYEHI JI0 HBOTO IIJISIXOM JONOBHEHb abo
BumpasiieHb. I1lo cToCyeTbcs HenaTOBaHUX
[IOCHUJIaHb, 3aCTOCOBYETHCSI OCTAHHE BHJIAHHS
nyOmikanii, Ha SKy pPOOHTBHCS MOCHIAHHS
(BKJIFOYArOYH JIOTIOBHEHHS ).

EN 1317 JIopoxHi 0OMexXyBallbHI CHCTEMH
Yacrtuna 1: TepMiHOJIOTiS 1 3araibHi KpUTepii
JUIS. METO/IIB BUIIPOOYBaHb

Yactuna 2: Kiacu BUKOHaHHA, KpuTepii
npuiioMy BHUMNpPOOYBaHHS Ha 3ITKHEHHS 1
METOI1 BUITPOOYBaHb [yl 3aXMCHUX Oap'epiB
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(7) Section 3 is concerned with design
situations and gives guidance on simultaneity
of traffic load models and on combinations
with non-traffic actions.

(8) Section 4 defines :

— imposed loads (models and representative
values) due to traffic actions on road
bridges and their conditions of mutual
combination and of combination with
pedestrian and cycle traffic (see section 5) ;
— other actions specifically for the design of
road bridges.

(9) Section 5 defines :

— imposed loads (models and representative
values) on footways, cycle tracks and
footbridges ;

— other actions specifically for the design of
footbridges.

(10) Sections 4 and 5 also define loads
transmitted to the structure by vehicle restraint
systems and/or pedestrian parapets.

1.2 Normative references

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

EN 1317 Road restraint systems

Part 1 : Terminology and general criteria for
test methods

Part 2 : Performance classes, impact test
acceptance criteria and

test methods for safety barriers



Yactuna 6: OOMexyBalbHI CHUCTEMH IS
MIIIOXO/IB, MIIIOXIAHI HOPYYHi.

MMPUMITKA €Bpocrannapti 0ysno omy0IikoBaHO SK
€Bporeiicbki  moriepenHi  craHgaptu.  HacrymHi
€Bponeiiceki  CraHnmaptd, o MyONiKylOThCST abo
3HAXOIATBCS Yy CTafil MiArOTOBKH, LUTYIOTBCS Y
HopMaTHBHUX cTarTsix abo B IIPUMITKAX o
HOPMaTHBHHUX CTaTeH:

EN 1990 €Bpoxoa: OcHOBH NpOEKTYBaHHS
KOHCTPYKIIift

EN 1991-1-1 €Bpoxkon 1: HaBanTaxeHHS i
BrumBH. Yactuna 1-1. 3aransui
HaBaHTaXeHHs. [ 'ycThHa, BlacHa Bara,
KOPHCHI HABAHTAXKCHHS

EN 1991-1-3. €Bpocranmapr 1:
Hasanrtaxxeuns 1 srusH: Yactuua 1-3:
OcuosBHi HaBaHTakeHHS — CHICOBI
HaBaHTAKEHHS

prEN 1991-1-4 €Bpocrangapt 1:
HaBantaxeuns 1 srutuBu: Yactuna 1-4:
OcHoBHI HaBaHTaxeHHS — Birposi
HaBaHTAKEHHS

prEN 1991-1-5. €BpocTanaapT 1:
HaBantaxxeuns 1 BmimBu: Yactuna 1-5:
3aranbHi HaBaHTaXeHHS — TemneparypHi 1ii
prEN 1991-1-6 €Bpocrangapt 1:
HaBantaxxenns 1 BmmBH: YactuHa 1-6:
OcHOBHI HaBaHTa)XxeHHS — HaBaHTa)keHHS Ha
crazil 3BeIeHHSI

prEN 1991-1-7 €Bpocrangapt 1:
HaBauraxxeuuss 1 BmmBu: Yactuua 1-7:
OCHOBHI HaBaHTa)X€HHSI — Bunaakosi

HaBaHTAXXCHHS
EN 1992 €spocrangapt 2: IlpoekryBaHHs
OCTOHHMX KOHCTPYKITii

EN 1993 €spocrangapt 3: IlpoekryBaHHs
CTaJICBUX KOHCTPYKILiii

EN 1994 €spocrangapt 4: IIpoekTyBaHHs
CTaIe0ETOHHUX KOHCTPYKIIif

EN 1995 €spocrangapt 5: IIpoexTyBaHHs
JePEeB'STHUX KOHCTPYKITii

EN 1997 €spocranmaptr 7: I'eotexHiune
MIPOEKTYBaHHS

EN 1998 €Bpocrannapr 8: ByaiBHMLTBO Yy
ceicMIYHO HeOe3MeuHuX paiioHax

EN 1999 €spocrannapr 9: IlpoextyBaHH:S
AIIOMIHIEBUX KOHCTPYKIIIH

JCTY-H B EN 1991-2:2010

Part 6 : Pedestrian restraint systems, pedestrian
parapetparpets

NOTE The Eurocodes were published as European
Prestandards. The following European Standards which
are published or in preparation are cited in normative
clauses or in NOTES to normative clauses :

EN 1990 Eurocode : Basis of Structural Design

EN 1991-1-1 Eurocode 1 : Actions on
structures : Part 1-1 : General actions -
Densities, self-weight imposed loads for
buildings

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

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

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

prEN 1991-1-6 Eurocode 1 : Actions on
structures : Part 1-6 : General actions -
Actions during execution

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

EN 1992 Eurocode 2 : Design of concrete
structures

EN 1993 Eurocode 3 : Design of steel
structures

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

EN 1995 Eurocode 5 : Design of timber
structures

EN 1997 Eurocode 7 : Geotechnical design

EN 1998 Eurocode 8 : Design of structures for
earthquake resistance

EN 1999 Eurocode 9 : Design of aluminium
structures
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1.3 Bigminnocti Mik npUHHUNAMHU i
NPaBUJIAMHU 3aCTOCYBAaHHSA

(1) 3anexxHo Bim XapakTepy OKpPEMHX
NYHKTIB, y e€BpomencekoMy cranaapti EN
1991-2 mnpwuitasato po3pizaatu [lpuHIMnuU i
[IpaBuia 3acTocyBaHHS.

(2) IlpyHIUTIN MICTSITB:

- 3arajbHi BUKJIAOW 1 BU3HAYEHHS, I SKHUX
HE iICHY€ aJIbTepHATHBH;

- BUMOTM Ta aHAJITHYHI MOIEI, IS SIKHX
QTBTCPHATHBU HE JIO3BOJIAIOTHCS,  SIKIIIO
TUIBKM HE OOYMOBJICHO IHAKIIIE.

(3) IlpuHUIMIIN TO3HAYAIOTHCS HACTYIHOIO 32
HOMepoM maparpada O6ykBoro P.

4) [IpaBuna 3aCTOCYBaHHS €
3arajibHONIPUIUHATUMU MpaBUJIaMH, K1
BiMOBi1at0Th [IpuHIIMTIaM 1 3210BOJILHSAIOTH
1X BUMOTH.

®)) Jlo3BOJISIETBCST BUKOPUCTaHHS
IbTEPHATHBHUX TPABWJ TPOCKTYBAaHHsS, HA
Binminy  Big  [IpaBmim  3acTrocyBaHHS,
HaBeneHnx y craggapti EN 1991-2 nmus
po0iT, 3a YMOBH, II0 BOHU HE CyIlepedyaTh
BianoBimHuM [IpuHIIMIIaM 1 €, nOHAWMEHIIIE,
€KBIBAJICHTHUMHU y THTAHHAX  O€3NeKu
KOHCTPYKITII, ii eKCIUTyaTariiHo1
NPUAATHOCTI 1 MIIHOCTI, sKi Oyno 6
3a0e3reueHo y pa3i  BUKOPUCTOBYBAaHHS
€BpocTaHIapTiB.

MNPUMITKA ko 3amicte [IpaBui 3acrocyBaHHs
BUKOPUCTOBYETHCS aJIbTepHATHBHE IPaBHIIO
NPOSKTYBAHHS, OEP)KAaHUI B pe3yNIbTaTi MPOEKT He
MOXE TpEeTeHAYBaTH Ha Te€, IO BiH IIOBHICTIO
BignoBinae €pporneiicbkomy Cranmapry EN 1991-2,
xo4a MpoekT 1 Bignosigatume [Ipunimmnam EN 1991-
2. Sxkmo EN 1991-2 BHUKOPHCTOBYETHCS MIOMO
MaifHa, nepepaxoBaHoro B [lomaTky Z craHpapry
BHPOOY abo ETAGS, BHUKOPHUCTOBYBaHHS
QJIbTEPHATHBHOTO TpaBHIa IPOCKTYBAHHS MOXKe
BHUSBHUTHCS HEPUHHATHUM 11 MapkipoBku CE.
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1.3 Distinction between Principles and
Application Rules

(1) Depending on the character of the
individual clauses, distinction is made in EN
1991-2 between Principles and Application
Rules.

(2) The Principles comprise :

— general statements and definitions for which
there is no alternative, as well as ;

— requirements and analytical models for
which no alternative is permitted unless
specifically stated.

(3) The Principles are identified by the letter P
following the paragraph number.

(4) The Application Rules are generally
recognised rules which comply with the
Principles and satisfy their requirements.

(5) It is permissible to use alternative design
rules different from the Application Rules
given in EN 1991-2 for works, provided that it
is shown that the alternative rules accord

with the relevant Principles and are at least
equivalent with regard to the structural

safety, serviceability and durability which
would be expected when using the

Eurocodes.

NOTE If an alternative design rule is substituted for an
Application Rule, the resulting design cannot be
claimed to be wholly in accordance with EN 1991-2
although the design will remain in accordance with

the Principles of EN 1991-2. When EN 1991-2 is used
in respect of a property listed in an annex Z of a
product standard or an ETAGS, the use of an alternative
design rule may not be acceptable for CE

marking.



(6) Y EN 1991-2 IIpaBuna Bxuanus
[I03HAYAlOTbC ~ HOMEpPOM  y  JYXKKax,
HaIIpUKJIAJ, 5K LIEH ITyHKT.

1.4 Tepminu i BU3HAYEHHS

MNPUMITKA 1 Jlng motped 1poro €BpONEHCHKOro
Crangapry 3aranbHi Bu3HaueHHs mogano B EN 1990,
a JI0JIaTKOBI BU3HAYEHHS, IO € XapaKTepHUMH IS
i€l YaCTHHY, HABEJCHO HIDKYE.

MMPUMITKA 2 TepmiHonoriro it 0OMeKyBaIbHUX
JIOpOKHIX cucteM y3sito 3 EN 1317-1

1.4.1 'apmoHi3oBaHi TepMiHU Ta 3arajbHi
BU3HAYEHHA

1.4.1.1MocToBe M0JIOTHO

YacTtuHu MOCTY, 10 TepenarThb
HABAaHTAXKEHHSA  JOPOXKHBOTO  PyXy Ha
MPOMDKHI Ta OeperoBU ONOpPH, MiIMOPHI
CTIHKM 3a BHUK/IIOYEHHSIM IIUIOHIB. 1 I1HIII
KOHCTPYKIIIi.

5 ETAG: Esponeticbki Texuiuni Pexomennmarii
BimTHOCHO TBepIKCHHS

1.4.1.2 lopoxkHi 00MeKyBaTbHI CHCTEMH
3araibHa Ha3Ba B JIOPOXKHIM TEPMIHOJIOTIT
TS aBTOMOOLIbHUX i MMIIITOXITHAX

00MEXyBaJIbHUX CHCTEM.
MPUMITKA 3asnexHo BiJl IPU3HAYEHHS JTOPOXKHI
00MeXyBalIbHI CUCTEMH MOXYTh OyTH:

- TOCTIHHMMH (HEpYXOMHMH) a00 THMYaCOBUMH
(po36ipHuMHu, TOOTO X MOXHA  BUIUIUTHA 1
BUKOPHCTATH IPU THUMYACOBHX JOPOXKHIX poOOTax,
aBapiiiHux abo MO/IOHNX CHUTYAIIisIX);

- TaKUMH 110 JIeopMyIOThCsi 200 JKOPCTKUM,

- OHOCTOPOHHIMH (Ha SIKi MOXKHA HaiXJKATH TLIbKA
3 omHOro OOKy) abo JBOCTOPOHHIMH (Ha sIKIi MOXKHA

HADKDKATH 3 000X OOKIB).

1.4.1.3 bap'ep 6e3nexu

JlopoxkHi  oOMexyBallbHI ~ CHUCTEMH  JIJIst
TPaHCIOPTHHUX 3ac00iB, BCTAHOBJICHI y3I0BXK
noporu abo Ha po3AUIOBIH cMy3i JOpOru

1.4.1.4 ABTOMOOiILHMIT TmapamneTr

Bap'ep Oe3neku, sikuii BCTAHOBJICHO Ha Kparo
abo OUII Kparo MOCTY, Ha HIAMIPHIA CTIHII
abo0 Ha TOMIOHIM KOHCTPYKIil, JOe €
BEPTUKATbHUN OOpUB, SKHII MOXXE MICTUTH
J0JTaTKOBUI 3aXUCHUU OPUCTPIH 1
OOMeXeHHS [ TMIMIOXOAIB Ta IHIIUX
KOPHUCTYBAYiB IOPOTH

1.4.1.5 OOmexyBajbHa CcHCTEMa ISt
nilmoxoaiB

Cucrema, 1o mpu3HaU€Ha ISl YTPUMaAHHS 1

JCTY-H B EN 1991-2:2010

(6) In EN 1991-2, the Application Rules are
identified by a number in brackets e.g. as
this clause.

1.4 Terms and definitions

NOTE 1 For the purposes of this European Standard,
general definitions are provided in EN 1990 and
additional definitions specific to this Part are given
below.

NOTE 2 Terminology for road restraint systems is
derived from EN 1317-1.

1.4.1 Harmonised terms and common
definitions

1.4.1.1 deck

parts of a bridge which carry the traffic loading
over piers, abutments and other walls,

pylons being excluded

5 ETAG : European Technical Approval Guideline

1.4.1.2 road restraint system
general name for vehicle restraint system and
pedestrian restraint system used on the

road
NOTE Road restraint systems may be, according to use :

— permanent (fixed) or temporary (demountable, i.e.
they are removable and used during temporary road
works, emergencies or similar situations),

— deformable or rigid,
— single-sided (they can be hit on one side only) or
double-sided (they can be hit on either side).

1.4.1.3 safety barrier
road vehicle restraint system installed
alongside, or on the central reserve, of a road

1.4.1.4 vehicle parapet

safety barrier installed on the edge, or near the
edge, of a bridge or on a retaining wall or
similar structure where there is a vertical drop
and which may include additional

protection and restraint for pedestrians and
other road users

1.4.1.5 pedestrian restraint system

system installed to retain and to provide

17



JACTY-H B EN 1991-2:2010

3a0e3neueHHsI HanpsMy JUIsl III0X0/1iB

1.4.1.6 Ilimoxinauii mapamner
OOMexxyBanbHa cucTeMa Ui MIIOXO0/iB a0
«IHIIMX KOPHCTYBadyiB», sIKa BCTAaHOBJICHA
y370BX ab0 3BEpXy MOCTy, HA MiAIMIpHIA
CTiHI abo MmoAiOHIA KOHCTPYKIIil, 1 sSKa HE
pU3HAYCHA TUATH K JOPOXKHS
aBTOMOOUTEHA 0OMEKyBalIbHA CHCTEMA.

1.4.1.7 Himoxixni nmopy4Hi

OOMexxyBanbHaA cHCTEMa JUIs MIMIOXO/iB a0
«IHIIUX KOPHUCTYBadiB» Yy3/I0BXK KPOMKH
MIMIOX1IHOT JOPDKKH, fKa NpU3HAYeHa MAJs
YTpUMaHHS MIIIOXO/IiB Ta THIINX
KOPHUCTYBauiB BiJl CXOQy Ha JOpOry, BiJ
Mepexoy MOpord abo IHIIUX MUISHOK, IO

BBaXKaIOTLCSI HEOE3MEYHUMH.
IMPUMITKA «lHmi kopucryBadi» MOXYTb OyTH
BEPIIHUKAMU, BEJIOCUIIEUCTAMH 1 Xy100010.

1.4.1.8 lllymosuii 6ap'ep
Expan nms 3HMKeHHS niepeadi ymy

1.4.1.9 OrasigoBuii mpoxin
[Tocriftnuii mocTtynm Ui TIEPEBIPKH, SKHI
3aKPUTO JIJIsl CTOPOHHIX JIFOIeH

1.4.1.10 Pyxoma naartdgopma
YactiHa  TpaHCIOPTHOTO  3acoly, 11O
BHUKOPHUCTOBYETHCS JIJIsI OOCTE)KECHB 1 OTJISIB

1.4.1.11 Himoxiguuii mict

MicT, 1m0 po3paxoBaHWK Ha HaBaHTAKCHHS
Bl IIIOXIOHUX Ta/ad0  BEJOCUIIETHUX
JTOPDKOK, 1 SKMH  HE  JO3BOJISETHCS
HAaBaHTAXXyBaTH  HI  aBTOTPAHCIIOPTHUM
PYXOM, Hi 3aJTI3HUYHUMH HaBaHTa)XCHHSMHU,
3a BUHATKOM JIOMYIIEHUX aBTOMOOLTIB,
HaIpUKIIAJ, aBTOMOOLIIB
TEX00CITyrOBYBaHHS

1.4.2 CnenianbHi TepMiHH i BH3HAYEHHA
aBTO/OPOKHIX MOCTIB

1.4.2.1 IIpoi3Ha yacTHHA

YacTHa MOBEPXHI JAOPOTH, L0 CIUPAETHCS
Ha €IuHY OynoBy (i310Be MOJIOTHO, Omopa, 1
T.I.), SIKa BKJIIOYa€e BCl (Pi3UUHI CMYTH PyXY
(robro, sK Moxxe OyTH pO3MIU€HO Ha
MOBEpPXHI JOPOTH), TBEpHl y30i4us, CMyru
0e3neku i po3mivanbHi cMyru (auB. 4.2.3(1)).
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guidance for pedestrians

1.4.1.6 pedestrian parapet

pedestrian or “other user” restraint system
along a bridge or on top of a retaining wall or
similar structure and which is not intended to
act as a road vehicle restraint system

1.4.1.7 pedestrian guardrail

pedestrian or “other user” restraint system
along the edge of a footway or footpath
intended to restrain pedestrians and other users
from stepping onto or crossing a road or

other area likely to be hazardous

NOTE “Other user” may include provision for
equestrians, cyclists and cattle.

1.4.1.8 noise barrier
screen to reduce transmission of noise

1.4.1.9 inspection gangway
permanent access for inspection, not open for
public traffic

1.4.1.10 movable inspection platform
part of a vehicle, distinct from the bridge, used
for inspection

1.4.1.11 footbridge

bridge intended mainly to carry pedestrian
and/or cycle-track loads, and on which neither
road traffic loads, except those permitted
vehicles e.g. maintenance vehicles, nor any
railway load are permitted

1.4.2 Terms and definitions specifically for
road bridges

1.4.2.1 carriageway

for application of sections 4 and 5, the part of
the road surface, supported by a single
structure (deck, pier, etc.), which includes all
physical traffic lanes (i.e. as may be

marked on the road surface), hard shoulders,
hard strips and marker strips (see 4.2.3(1))



1.4.2.2 TBepae y30iuust

BupiBHsiHAa cMyra, 3aBIIMPUIKH, K IIPABUIIO,
B OJIHYy CMYTY pyXy, IO IPUMHUKAE 70 CaMmoi
KpaifHboi (i3MuHOI CMyrm pyxy, 1 sKa
MpU3HAYCHA ULt BUKOPUCTOBYBAaHHS
TPaHCIOPTHUMH 3acobamu y  pasi
BUHUKHEHHS YCKJIaJHEHb abo Ha mepiox
BUHUKHEHHS TIEpEIIKo Ha (DI3UYHUX CMyrax

Pyxy.

1.4.2.3 TBepaa cmyra

BupiBHsiHa cMyra, 3aBIIUPIIKH, SK IIPABHUIIO,
Ba MeTpu abo MeHIIe JBOX METpiB, sKa
po3TaloBaHa y3/10BX (HI3UYHOT CMYTH PyXY 1
MDK LI1€}0 CMYTOl0 pyXy 1 BiAOIHUM Opycom
ab0 aBTOMOOUTLHUM IapaneToMm.

1.4.2.4 Po3ninoBa cmyra

JinsHka, 1o po3auvisie Gi3UdHI CMYTH PyXy
MPOi3HOI YaCTUHU JIOPOTH 3 JBOCTOPOHHIM
pyxoM. Sk nmpaBuio, BOHA BKJIIOYAE CEPETHIO
CMYTy 1 014H1 TBEpA1 CMYyTHU

1.4.2.5 YMoBHa cMyra

Cwmyra npoi3HOi YaCTUHH, 110 PO3TallOBaHA
mapajejabHO JO KPOMKH TPOI3HOI YACTHHHU,
Ha 5K, sk mepenbadaeTbcss y Po3aumi 4,
MOXKE€ PO3MILIYBaTUCS KOJIOHA JIETKOBHX
1/abo BaHTAXHUAX aBTOMOOLIIB TS
pPO3paxyHKiB

1.4.2.6 Pemira 3001

Pi3HUIT MDK 3arajapbHOIO TUIOMICIO MPOIZHOT
YACTHHHU 1 CYMOIO ILIOII YMOBHHMX CMYT (JTUB.
pucyHok 4.1)

1.4.2.7 CucrtemMa TaHaem

Braok, 110 CKJIaJA€THCS 3 JIBOX,
pO3TallIOBaHUX OJHA 3a OJHOK  OceH
OJIHOYAaCHO HABAaHTAKCHHUX TPAHCIOPTHUX
3aco0iB

1.4.2.8 HagnopMaTuBHe HABAHTAKEHHS
HaBaHTaX€HHSI TPaHCIIOPTHOTO 3acoly, sike
He MoXxe OyTHM NpOomylieHo Mo Tpaci 0e3
JI03BOJIY BIIMOBIAHKUX BiacTen

1.4.3 CnenianbHi TepMiHu I BH3HAYEHHS
3QJI3HHYHAX MOCTIB

JCTY-H B EN 1991-2:2010

1.4.2.2 hard shoulder

surfaced strip, usually of one traffic lane width,
adjacent to the outermost physical

traffic lane, intended for use by vehicles in the
event of difficulty or during obstruction

of the physical traffic lanes

1.4.2.3 hard strip

surfaced strip, usually less than or equal to 2 m
wide, located alongside a physical

traffic lane, and between this traffic lane and a
safety barrier or vehicle parapet

1.4.2.4 central reservation

area separating the physical traffic lanes of a
dual-carriageway road. It generally

includes a median strip and lateral hard strips
separated from the median strip by safety
barriers.

1.4.2.5 notional lane

strip of the carriageway, parallel to an edge of
the carriageway, which in section 4 is

deemed to carry a line of cars and/or lorries

1.4.2.6 remaining area

difference, where relevant, between the total
area of the carriageway and the sum of the
areas of the notional lanes (see Figure 4.1)

1.4.2.7 tandem system
assembly of two consecutive axles considered
to be simultaneously loaded

1.4.2.8 abnormal load

vehicle load which may not be carried on a
route without permission from the relevant
authority

1.4.3 Terms and definitions specifically for
railway bridges
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1.4.3.1 Kourii

Komii Bkmo4aroTh peiiku Ta mmanu. BoHu
nexarb  Ha  OanmacTHIM  OCHOBI  abo
0e3MOCepeIHbO  KPIIIATHCA A0 HACTHITY
(momotua) wmocty. Koumii Moxyrs Oytu
OCHAII[EHI PO3MIUPIOBATGHUMU BY3JIaMH B
OJIHOMY 3 KIHIIIB 200 3 JIBOX KIHIIIB HACTHITY.
[TonoxenHss Komii 1 TOBIIMHA 0OanacTy
MOXYTh 3MIHFOBATHUCS POTATOM
eKCIUTYaTaI[IfHOTO ~ CTPOKY  MOCTY,  JUIS
TEXHIYHOTO OOCITYyTOBYBaHHSI KOJIii.

1.4.3.2 IlimoxiaHi 10pizkku
[TimoxiaH1 JOPLKKHU BIAIITOBYIOTHCS B30BX
MOCTY MDK KOJII€IO 1 TapaneToM

1.4.3.3 Pe3onanHcHa MBHAKICTD
HIBuaKICTE PyXY, 3a SIKO1 YacToTa
HaBaHTAXXEHHS BIAIIOBIgac BIIACHIA YacTOTI
criopyau abo KpaTHa JI0 Hei.

1.4.3.4 Yacrora exkcryaTauiifHoi
IIBUIKOCTI

Haii6inpm iiMoBipHa (TOCTOBIpHA)
MIBUIKICTh Ha IUIOIIAAL JII 0COOINBOTO
Ttuiy PeanbHOTO MO131y (BUKOPUCTOBYETHCS
JUTsl BU3HAYCHHS BTOMM )

1.4.3.5 MakcumajibHA IBUAKICTH PyXy 1O
npsimii

MaKCHMaJbHa JI03BOJIEHA MIBUAKICTh PyXY IO
IUIONIA 111 BCTAHOBJICHA IS
THAMBITYAJIBHOTO TPOEKTY (B 3araii
00OMEXYIOTbCS XapaKTePUCTHKAMU
1HppacTpyKTypu a00 BUMOTaMH O€3TEeKH Ha
3UTI3HUIII)

1.4.3.6 MmakcuMaJLHAa 103B0JICHA
IBUAKICTh TPAHCIIOPTHHUX 3aC00iB
MaKcHMaJIbHa JI03BOJICHA HMIBUIKICTD
PeanpHoro I[loi3ay Bu3HaYaeThCs BiANOBIIHO
70 TpaHCHOPTHOrO 3acoly 1 3a3BUYail He
3aNeXHTh Bl IHOPACTPYKTYpH

1.4.3.7 MakcuMajibHa HOMiHAJILHA
IMBHIKICTD

B3zarani MmakcumMmaibHa JTiHIMHHA MIBUAKICTH Ha
rromaAi. Jle TouHO BCTaHOBIICHA JI0
1HAMBIAYaJIbHOTO MPOEKTY, 3MEHIIEHA
HIBUKICTh MOXeE OyTH BUKOpPUCTaHA IS
MepeBiPKH MaKCUMAIIBHO JI03BOJICHOT
IIBUJIKOCT1 TPAHCIIOPTHUX 3aC00IB
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1.4.3.1 tracks

tracks include rails and sleepers. They are laid
on a ballast bed or are directly fastened to the
decks of bridges. The tracks may be equipped
with expansion joints at one end or both ends
of a deck. The position of tracks and the depth
of ballast may be modified during the lifetime
of bridges, for the maintenance of tracks.

1.4.3.2 footpath
strip located alongside the tracks, between the
tracks and the parapets

1.4.3.3 resonant speed

traffic speed at which a frequency of loading
(or a multiple of) matches a natural

frequency of the structure (or a multiple of)

1.4.3.4 frequent operating speed

most probable speed at the site for a particular
type of Real Train (used for fatigue
considerations)

1.4.3.5 maximum line speed at the site

maximum permitted speed of traffic at the site
specified for the individual project

(generally limited by characteristics of the
infrastructure or railway operating safety
requirements)

1.4.3.6 maximum permitted vehicle speed
maximum permitted speed of Real Trains due
to vehicle considerations and generally
independent of the infrastructure

1.4.3.7 maximum nominal speed

generally the Maximum Line Speed at the Site.
Where specified for the individual

project, a reduced speed may be used for
checking individual Real Trains for their
associated maximum permitted vehicle speed.



inuBinyanpHux Peansnux [Toi3niB Ha ix
cremnri

1.4.3.8 MakcuMaIbHA IPOEKTHA
IBUIKICTD

3aszBuuaii 1,2 MakcuMaibHOT HOMIHAIBLHOT
MIBUAKOCTI

1.4.3.9 makcuMaIbHA IIBUAKICTH MOI3AY
1110, BBOIMTHCS B /1i10

MaKCHMajbHa IIBUJKICTH BHUKOPHUCTOBYBaja
JUIs BUIIPOOYBAaHb HOBOTO MOi3/1a MEpPE] THUM,
SK  HOBMUU  TOI3J  BBOJUTHMETHCS B
eKCIUTyaTaIio 1 JUTSt CreniaTbHUX
BunpoOyBanb, 1 T.m. llIBuakicTs 3araiom
nepesuilye  MakcumanbHy — Jlo3BoJieHY
HIBunkicte  TpancnmoptHoro  3acoly 1
BIJITOB1/IHI BUMOT'H MalOTh OyTH BCTaHOBJICHI
VIS IHAUBIAYaTbHOTO MPOEKTY

1.5 CumBosu

g uineit uporo €Bponeiicekoro Crangapry
3aCTOCOBYIOTHCSI HACTYITHI CUMBOJIN

1.5.1 3araabHi cumMBOJIH

IMPUMITKA CumBoiny, 1110 BAKOPUCTOBYETHCSI TITBKH
B OJIHOMY MiClli, HHK4Ye HE OBTOPIOIOTHCS.

Jlamuncoki nimepu 6epxnv020 pezicmpa

L - B OCHOBHOMY SIK JOB)KMHA 3aBaHTa>KEHHS
Jlamuncoki nimepu HUMCHbO20 pecicmpa

gri - rpymna HaBaHTaKeHb, | - gucno (i =1 10
n)

I - TOPU3OHTAJIBHUK paalyC OChOBOI JiHIi
MpOi3HOI YacTUHM abo0 PEeMKOBOro MUIAXY,

BiJICTAaHP MDK HABaHTAKCHHSIMHU Ha KoJieca
(puc.6.3)

1.5.2 CumBoJIH, 1110 32CTOCOBYIOTHCS B
po3ninax 4i5s

Jlamunucoki 1imepu 6epxHb020 pecicmpa

Qak - XapaKTepUCTUYHE 3HAYCHHS
HaBaHTa)XEHHs Ha 0JIHY Bich (Mojenb
HaBaHTA)XCHHS 2) JJI aBTOJIOPOKHBOTO MOCTY
(cm.4.3.3)

Qfik - XapakTepuUCTHYHA TOPU3OHTANIFHA CHJIA,
110 i€ Ha MIIIOXITHUI MICT

Qfwk - XapaKTepUCTUYHE 3HAUCHHS
KOHIIEHTPOBAHOTO HABaHTAXEHHS (KOJICHE
HaBaHTA)KCHHS) HA MMIITOX1THUHA MICT
(cm.5.3.2.2)

Qik - BeTMYMHA XapaKTEPUCTUIHOTO
HaBaHTa)XCHHs Ha Bich (Mojiens

JCTY-H B EN 1991-2:2010

1.4.3.8 maximum design speed

generally 1,2 Maximum Nominal Speed

1.4.3.9 maximum train commissioning speed

maximum speed used for testing a new train
before the new train is brought into

operational service and for special tests etc.
The speed generally exceeds the Maximum
Permitted Vehicle Speed and the appropriate
requirements are to be specified for the
individual project.

1.5 Symbols

For the purposes of this European Standard, the
following symbols apply.

1.5.1 Common symbols

NOTE Symbols used in one place only are not
systematically repeated below.

Latin upper case letters

L - In general, loaded length

Latin lower case letters

gri Group of loads, i is a number (i = 1to n)

r - Horizontal radius of a carriageway or track
centre-line, distance between wheel loads
(Figure 6.3)

1.5.2 Symbols specifically for sections 4 and
5

Latin upper case letters

Q a Characteristic value of a single axle load
(Load Model 2) for a road bridge

(see 4.3.3)

Qnk Characteristic horizontal force on a
footbridge

Q ik Characteristic value of the concentrated
load (wheel load) on a footbridge

(see 5.3.2.2)

Q ik Magnitude of characteristic axle load (Load
Model 1) on notional lane
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HaBaHTa)XCHHS 1) Ha YMOBHUIA HOMEp CMYTH |
(i=1,2...) Ha aBTOAOPOKHBOMY MOCTY

Qik - BeTMYMHA XapaKTEPUCTUIHOTO
MO3/I0BKHBOTO 3yCHIUTS (3YCHILIS
raJIbMyBaHHS 1 MPUCKOPEHHS ), PUKIIAJICHOTO
JI0 aBTOJOPOKHBOTO MOCTY

Qserv - MOJIe/Ib HABAaHTAXXEHHS, BIAIOBIIHA
00CITyrOBYIOYOMY TPAHCIIOPTHOMY 3aco0y,
JUTS ITIIOXIAHUX MOCTIB

Qtk - BeTUYMHA XapaKTECPUCTUIHHX
MOTEPEYHNX a00 BIIIIEHTPOBUX 3yCUJTb, 110
JIIOTh Ha aBTOJIOPOKHI MOCTH

Qtrk - IoTIEpeYHe ralbMiBHE 3yCHIUISI Ha
aBTOJIOPOKHIX MOCTax
TS - Cucrema Tannemy ais Mogeni 1

UDL-PiBHOMIpHO pO3MO/IIeHE HABAaHTAKEHHS
uist Mojieni HaBaHTaxXeHHs 1
Jlamuncoki nimepu HUNCHBLO2O pecicmpa

fh - BJIacHa 4acTOTa TOPU3OHTATBHUX
KOJIMBaHb MOCTY

fv - BIacHa yacToTa BEpTHKAILHUX KOJUBAHb
MocCTa

N1 - KUTbKICTh YMOBHHUX CMYT JJIsI
aBTO/I0POKHBOTO MOCTA

Jeq - EKBIBAJICHTHE PIBHOMIPHO PO3IOIICHE
HaBaHTaXCHHs JUIsl HABAHTAXXEHb HA BICh Ha
Hacur (cM.4.9.1)

Jf - pO3paxyHKOBE BEPTHKAJIbHE PIBHOMIPHO
pO3MOoiIeHe HaBaHTAXKEHHS Ha TPOTyapHu abo
MIMIOXITHI MOCTH

Jik - BEJIMYMHA PO3PaXyHKOBOTO
BEPTUKAIBHOTO PO3MOICHOTO HABAaHTAXKEHHS
(Monens HaBaHTaKeHH 1) HA YMOBHUI
Homep emyru i (i=1,2...) Ha
aBTO/I0POKHBOMY MOCTY

Qrk - BETMYMHA PO3PAXYHKOBOTO
BEPTUKAIBHOTO PO3MOIICHOTO HABAaHTAXKEHHS
Ha JAUISHKY MPOi3HOT YaCTHUHH, 110
3anummnacs (Mozens HaBaHTaKeHHS 1)

W - IpUHA NPOI3HOI YACTUHU
aBTO/IOPOKHBOTO MOCTY, BKJIFOUAIOYU TBEP/i
y30144si, TBEp/i CMYTH 1 pO3MidaibHi CMYTH
(cm.4.2.3(1))

W1 - IIMPUHA YMOBHOI CMYTH PYXY JUISI
aBTO/IOPOKHBOTO MOCTY

Jlimepu epeyvroeo angagimy 6epxHb020
pezicmpa

A@rat— TOJNATKOBUN NUHAMIYHUNA KOE(IiIi€HT
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number i (i =1, 2...) of a road bridge

Q i« Magnitude of the characteristic longitudinal
forces (braking and
acceleration forces) on a road bridge

Q sev Load model corresponding to a service
vehicle for footbridges

Q « Magnitude of the characteristic transverse
or centrifugal forces on road bridges

Quk Transverse braking force on road bridges
TS Tandem system for Load Model 1

UDL Uniformly distributed load for Load
Model 1

Latin lower case letters

f nh In general, natural horizontal frequency of a
bridge

fv In general, natural vertical frequency of a
bridge

n: Number of notional lanes for a road bridge

Qeq Equivalent uniformly distributed load for
axle loads on embankments (see

4.9.1)

gm Characteristic vertical uniformly
distributed load on footways or footbridges

gik Magnitude of the characteristic vertical

distributed load (Load Model 1) on notional
lane number i (i =1, 2...) of a road bridge

g Magnitude of the characteristic vertical
distributed load on the remaining

area of the carriageway (Load Model 1)
w-Carriageway width for a road bridge,
including hard shoulders, hard strips

and marker strips (see 4.2.3(1))

w1 -Width of a notional lane for a road bridge

Greek upper case letters

Agrat Additional dynamic amplification factor



npu pO3paxyHKax Ha BTOMJICHICTh
KOHCTPYKIIA mopsn 3  JaegopMmaniiHUMH
mBamu (cM.4.6.1(6))

Jlimepu epeyvkoeo angasimy  HUNCHLOLO
pezicmpa

0Qi, Ogi - KoedillieHTH ISl NeSIKUX MOJIeJIeH
HABaHTaXKEHHS HA cMyrax | (i = 1, 2... ), sKuM
JTaHO BU3HA4YCHHS B 4.3.2

Oqr - KOCIIIEHT JUIST MOJIeJIel HaBaHTaXCHHS
Ha JUISHIN, 10 3ajWIIAiacs, SKid JaHo
BU3HaueHHA B 4.3.2,

po - PerymoBanpHuil koediuientr Mogneni
HaBaHTa)KEHHS 2, BU3HA4YeHHOI B 4.3.3

@t — JAHAMIYHMM  Koe(illieHT  JyIst
pO3paxyHKIB Ha BTOMJICHICTh (IUB. JOJAaTOK
B)

1.5.3 CumBoJIH, 1110 32CTOCOBYIOThCS Y
po3aiJji 6

JCTY-H B EN 1991-2:2010

for fatigue near expansion joints
(see 4.6.1(6))

Greek lower case letters
aqi, oqi adjustment factors of some load models

onlanesi(i=1, 2...), defined in 4.3.2

agr Adjustment factor of load models on the
remaining area, defined in 4.3.2

Lo Adjustment factor of Load Model 2 defined
in4.3.3

ot Dynamic amplification factor for fatigue
(see annex B)

1.5.3 Symbols specifically for section 6

N

Ilo3HavyenHs1

(1) IInomuna pyxy
(2) TloB310BXKHI CHITH, IO iFOTh B3IOBK Bici KOIT

Pucynoxk 1.1 — no3HaveHHs i po3Mipu cneniajbHO
VIS 3adi3HUI

Jlamuncoxi nponuchi nimepu

AwnGoy - ArpecuBHicTh (1uB. piBHsHHS E.4
ta E.5

D - nopxkuHa TpaHCHOPTHOTO 3ac00y

Dic — BincTanb MiXK OCSIMH €KIMaxKy

Ecm — monepeunuit MOaynb Npy>KHOCTI OETOHY
3BUYAMHOI Baru

FL — moBHa peaxiii TOB3JJ0BKHBOT OTIOPHU

Fok — xapakTepucTrka moB30BKHBO1T CUITU Ha
OJIHY KOJIII0 Ha HEPYXOMY OTIOPY BUKIUKAHO1
nepopMarisiMu TUIUTH

Frk — MOB370BXHS cHIa HA HEPYXOMY OIOpPY
BHUKJIMKaHA CYMICHOIO TEMIIEPATypHOIO JI€I0
KOJIi 1 KOHCTPYKIIii

WE™ - BITPOBE 3yCHJUIS BIIMOBIIHE IO

N

Key

(1) Running surface

(2) Longitudinal forces acting along the centreline of the
track

Figure 1.1 - Notation and dimensions specifically for
railways

Latin upper case letters

AwLnGay Aggressivity (see Equations E.4 and
E.5)

D Coach or vehicle length

Dic Intermediate coach length for a Regular
Train with one axle per coach

Ecm Secant modulus of elasticity of normal
weight concrete

FL Total longitudinal support reaction

Fok Characteristic longitudinal force per track
on the fixed bearings due to deformation of the
deck

Frk Longitudinal force on a fixed bearing due
to the combined response of track and structure
to temperature

WE™ Wind force compatible with rail traffic
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MOTATY Ha MOCTY

Fii — peaxkitis Ha TO30BXKHII OTOP1, IO
BIJIIOBIAA€ 3YCUILIIO i

G — BracHa Bara (3arajipHa)

H — Bucora Mbk(ropu30HTAILHUMH )
MTOBOPOTHUMH OCSMU O1op ((pikcoBaHUMH) 1
BEPXHBOIO IJIONTMHOO IUTUTH (HUKHBOIO
CTOPOHOIO 0aIaCTHOTO IIapy)

K — 3aranpHa KOPCTKICTh MMOB3I0BKHOI OTIOpH
K> - 5KOPCTKICTh MOB30BXKHOI OTIOPU HA OJIHY
koutiro Ha M, 2E3 KH/m

Ks - 5KOPCTKICTh IMOB3/I0BXKHOI OTIOPH HA OJTHY
Koo Ha M, SE3 KH/Mm

K20 - 5KOpCTKICTh MTO3JI0BKHBOT ONIOPU HA OJTHY
xoumiro Ha M, 20E3 KH/m

L — morxkuHa (3arajibpHa)

Lt — 30UIBIIEHHS TOBXKUHA

Ltp— MakCMMaJIbHO TONYCTUME 30UTbLICHHS
JOBKHHH

Lt - BIUTMB JJOBKWHU 3aBAHTKCHOT YaCTUHU
KPUBOJIIHIHHOT KOii

Li— moBxxwuHa JiHIT BIUTUBY

Lo — TOBKMHA «JIETEPMIHAHTY» (JIOBKHHA
acorriiioBana 3 @)

M — KUIBKICTh TOYOK, B SIKUX TIEPEIAIOThCS
CHWJIH Bifl OJTHOTO TOTATY

N — KUTBKICTh €KIMaXKiB, IO PETYISIPHO
MMOBTOPIOIOTHCS, 200 KUTBKICTh OCEi, a00
KUTBKICTh TOYOK MPUKIIAIAHHS CHJT

P - Touka mpuKIamaHHs CHIIM BiJl OKPEMOT BiCl
Q — 30cepemxena cuia abo 3MiHHE 3yCHIUISA
(3aranbHe)

QA1d — TOUKaA MPUKIAJAHHS CHIIH, 1110
BUKIIMKAE CX1Jl 3 pefiok

Qn — ropu3oHTaNIbHA cHJIA (3araJibHA)

Qk — XapakTepucTUYHE 3HAUCHHS
30CepeKEHHOT CHIIM 200 3MIHHOTO 3YCHUILIA
(HampuKIaa, XapakKTepUCTUYHE 3HAYCHHS
BEPTUKATHHOIO HABAHTAXKEHHS Ha CIIY>KOOBUI
MPOXix)

Qiak - XapakTepUCTUYHE 3HAYCHHSI 3yCUILIIS
TATH

Qibk - XapaKTepUCTUYHE 3HAYCHHS
TOPMO3HOTO 3yCHILIS

Qr — 3ycusuis Bij peiikoBOro TpaHCHOPTY
(3aranpHe, HAMPUKJIAA, pe3yIbTaTHBHA CHJIa
BiJ] TUCKY BITpY Ha TPaHCHOPT Ta
LEHTPOODKHA CHIIa)

Qsk - XapakTepUCTUYHE 3HAUCHHS 3YCHIUIS BiJI
MOTATY, IO PYXA€ThCS MOBLILHO

Qt - XapakTepucTUYHE 3HAYCHHS
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Fi Individual longitudinal support reaction
corresponding to the action i

G Self-weight (general)

H Height between (horizontal) axis of
rotation of the (fixed) bearing and the

upper surface of the deck (underside of ballast
beneath tracks)

K Total longitudinal support stiffness

K> Longitudinal support stiffness per track
per m, 2E3 kN/m

Ks Longitudinal support stiffness per track
per m, 5E3 kN/m

Koo Longitudinal support stiffness per track
per m, 20E3 kN/m

L Length (general)

Lt Expansion length

Lt Maximum permissible expansion length

L+ Influence length of the loaded part of
curved track

Li Influence length

Lo "determinant" length (length associated
with @)

M Number of point forces in a train

N  Number of regularly repeating coaches or
vehicles, or number of axles, or

number of equal point forces

P Point force Individual axle load

Q Concentrated force or variable action
(general)

Qawd Point load for derailment loading

Qn Horizontal force (general)

Qk Characteristic value of a concentrated
force or a variable action (e.g. characteristic
value of a vertical loading on a non-public
footpath)

Qiak  Characteristic value of traction force
Quik  Characteristic value of braking force

Qr Rail traffic action (general, e.g. resultant of
wind and centrifugal force)

Qsk Characteristic value of nosing force

Quw Characteristic value of centrifugal force



HEHPOODKHOTO 3yCHILIS
Qv — BepTHKaJIbHA CHIIA BiJ] OJHIE] BiCl
Qui — KoJTiCHE HAaBaHTAXKCHHS
Quk - XapakTepuCTUYHE 3HAYCHHS
BEPTUKAIBHOIO 3YCHILIS (30CEPEIKEHE
HABaHTAXECHHSI)
AT — nepenan temneparyp
ATp - nepenaj remneparyp IIUTH
ATn - mepemnajz TemmepaTyp
ATRr - mepenaj Temmeparyp peiox
V — IBHUIKICTH B KM/TOJ
MaxkcuManbHa MBUIKICTh HA AUISHII B KM/TOJT
Xi — IOBKMHA MOTATY, 1110 OYKCY€eThCS B
KUIBKOCTI I oceit
Jlamuncoxi cmpokosi nimepu
a — BIICTaHb MDK ONOpaMU PEeHoK, JOBXKUHA
PO3MOIUIEHOT0 HaBaHTaXKeHHs ( MoJieni
naBantaxerass SW/0 ta SW/2)
ag — TOPU30HTAIbHA BIJCTaHb A0 Bici KOJIii
a'y - eKBIBAJICHTHA TOPU30HTaJIbHA B1ICTaHb
710 BIC1 KOJTIT
b — moBXMHA MOB3I0BXKHBOTO PO3MOILTY
HaBaHTKCHHS IIMaJIaMU 1 0aJJaCTHUM IIapOM
C — MPOMDKOK MDK PO3MOBCIOJKEHUMU
HaBaHTAKCHHAMH ( MOJIEJT1 HAaBAaHTAXEHHS
SWI/0 ta SW/2)
d — peryaspHuii IPOMDKOK MDX TpyliaMu ocei

MMPOMDKOK MK OCSIMH

MPOMDKOK MK Toukamu cuil B HSLM-B
dgA - MPOMDKOK MIXK OCSMH Bi3Ka
dgs - MPOMDKOK MK IIEHTPAMH CYCiHIX Bi3KiB

€ — eKCIICHTPUCUTET BEPTUKATIBHHUX CHJI,
EKCIICHTPUCUTET PIBHOIIFOYMX CHII (B
TJIOIIMHI 1X A1)
€c - BIICTaHb MDK CYCIIHIMH BICSIMH OKPEMHX
PEHKOBUX IIJISAXIB
f - koedimieHT MOHMKEHHS BiIIIEHTPOBOT
CHITH
feks fek, cube - IIMITIHPOBA MINHICTH OETOHY Ha
CTHCK
g - IPUCKOPEHHS CHJIU TSOKIHHS
h - Bucora (3aranbHa)

- BUCOTA TIOKPUTTS Pa30M 3 0AIacTOM Bijl
TUTUTH JI0 BEpXY LITIATH
hy - BepTHKa/bHA BiZICTAHb Bifl IUTOIIUHA
NPOi3Y A0 BEPXY IUTUTH il KOTI€I0
ht - BHCOTa BiALIEHTPOBOT CHITH BiTHOCHO
TUIOUIUHY MPOT3AY
hw - BECOTa CHJIM BITPY BiTHOCHO IJIOIIMHU
poi3ay
K - mo3710BXHIN TUTACTHYHUI OTIp HA 3pi3

JCTY-H B EN 1991-2:2010

Qv Vertical axle load

Qvi Wheel load

Qw Characteristic value of vertical load
(concentrated load)

AT Temperature variation
ATp Temperature variation of the deck
ATn  Temperature variation
ATr Temperature variation of the rail
V  Speed in km/h

Maximum Line Speed at the Site in km/h
Xi  Length of sub-train consisting of i axles

Latin lower case letters

a Distance between rail supports, length of
distributed loads (Load Models SW/0 and
SW/2)

ag Horizontal distance to the track centre

a’y Equivalent horizontal distance to the track
centre

b Length of the longitudinal distribution of a
load by a sleeper and ballast

c Space between distributed loads (Load
Models SW/0 and SW/2)

d Regular spacing of groups of axles
Spacing of axles within a bogie
Spacing of point forces in HSLM-B
dsa Spacing of axles within a bogie
dss Spacing between centres of adjacent
bogies
e Eccentricity of vertical loads, eccentricity
of resulting action (on reference plane)

ec Distance between adjacent axles across the
coupling of two individual regular train sets
f  Reduction factor for centrifugal force

fek, fok, cube  Concrete compressive cylinder/
cube strength
g Acceleration due to gravity
h Height (general)

Height of cover including ballast from the
top of the deck to the top of a sleeper
hg Vertical distance from the running surface
to the underside of the structure above the track
h: Height of centrifugal force over the
running surface
hw Height of wind force over the running
surface
k Longitudinal plastic shear resistance of the
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KOJTii

ki - xoeoiuieHT hopmu notsry

K2 - MHOYKHMK JUTS JTild [IITTa] Ha BEPTUKAJIbHI
TUTOIIMHY, 0 TapaJiebHi KOJIii

K3 - moHMXyBaJIbHUHM KOC(II[ICHT [UIs A1l
IITaJT Ha TIPOCTi TOPU30HTAIIbHI TUTOIIHHH,
MPUJIETIII 0 KOJTii.

ks xoedilieHT 30UThIIICHHS A1 1A Ha
MOBEPXHI HABKOJIO KOJIii (TOPU30HTAJIBHI J1ii)

Ks - Koe(ilieHT 301UTbIIeHHS JIii IIan Ha
MOBEPXHI HABKOJIO KOJIii (BEPTHKAIIBHI JTii)

koo TIO340BXHIN 31BUTOBUM IUIACTAYHUMN
omip kouii, 20 KH #a m xoumii
K40 - TO310BXKHIN 31BUTOBUI TUIACTUYHUMN
omip kouii, 40 KH na m xoumii
Keo - MO3MOBXKHIN 3BUTOBUM IUIACTUYHUMN
omip kouii, 60 KH Ha m xomii
No TepIra BlacCHA YacTOTa HEHaBaHTAXKEHOT
KOHCTPYKII{
NT - IepIa BjacHa 9acTOTa HCHABAHTAXCHO1
KOHCTPYKIII{
gAld, JA2d - pO3MO/IlIEHE HABAHTAKCHHS
3yCHIIb CXOJy 3 KOJIIi
gfk - XapaKkTepUCTUYHE 3HAUCHHS
BEPTUKAIBHOTO HABAHTAXKCHHS Ha CIIY>KOOB1
MPOXOH (PIBHOMIPHO-PO3TOIUICHA CHJIA)
ik - XapaKTepUCTUYHE 3HAUCHHS
€KBIBAJICHTHOTO PO3TIOIUICHOTO
AePOIMHAMIYHOTO 3YCHILIS
Jiak - XapaKTepUCTUYHE 3HAYCHHS
PO3MOJIUIEHOTO 3YCUIUIS TSTH
Qibk - XapakTepUCTUYHE 3HAUYCHHS
PO3MOJIUIEHOTO 3YCHILIS TaJbMyBaHHS
Jik - XapaKTepUCTUYHE 3HAYCHHS
PO3MOIUIEHOT CHIIH
gvt, Qv2 - BepTUKaIbHA cuiia (pIBHOMIPHO
PO3IOIICHA CHJIA)
Quk - XapakTepUCTUYHE 3HAUYCHHS
BEPTUKAIBHOI CHJIH (PIBHOMIPHO
PO3IOAUICHOT CHJIH)
I - paaiyc KpUBU3HH KOJIil
MoTnepeyHa BiICTaHb MK BaHTa)KaMU KOJIIC
S - HIMPHHA KOJIii
U - Haxuj, BIIHOCHA BEpTUKAJbHA BiCTaHb
MDK HaiBUINOIO TUIOMIMHOIO OJTHIET 3 IBOX
peiiok B BU3BHAYEHOMY MICIII 110 JOBXHHI KOJIii
V - MakcMMajibHa HOMiHaJbHA MIBUAKICTD B
M/ceK

MaxkcumanbHa T03BOJICHA MIBHIKICTh
eKinaxka B M/Cex
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track

ki Train shape coefficient

ko Multiplication factor for slipstream actions
on vertical surfaces parallel to the tracks

ks Reduction factor for slipstream actions on
simple horizontal surfaces adjacent to the track

ks Multiplication factor for slipstream actions
on surfaces enclosing the tracks (horizontal
actions)

ks Multiplication factor for slipstream actions
on surfaces enclosing the tracks (vertical
actions)

koo Longitudinal plastic shear resistance of
track, 20kN per m of track

kso Longitudinal plastic shear resistance of
track, 40kN per m of track

keo Longitudinal plastic shear resistance of
track, 60kN per m of track

no First natural bending frequency of the
unloaded structure

nt First natural torsional frequency of the
structure

ga1d, ga2d  Distributed loading for derailment
loading

g Characteristic value of vertical loading on
non-public footpath (uniformly distributed
load)

gik Characteristic value of equivalent
distributed aerodynamic action

gk Characteristic value of distributed
traction force

gwk  Characteristic value of distributed
braking force

gw Characteristic value of distributed
centrifugal force

gvi, Qv Vertical load (uniformly distributed
load)

gw Characteristic value of vertical load
(uniformly distributed load)

r Radius of track curvature

Transverse distance between wheel loads
s Gauge
u Cant, relative vertical distance between the
uppermost surface of the two rails at a
particular location along the track

v Maximum Nominal Speed in m/s
Maximum Permitted Vehicle Speed in m/s



MIBAJKICTH B M/CEK
Vps - MaKCHUMaJlbHA MMPOEKTHA MIBUAKICTH B
M/ceK
Vi - IIBUJKICTh PE30HAHCHA B M/CEK
Ydyn ; Ystat - MaKCUMaJbHUM TUHAMIYHUAN
BIJI'YK 1 BIIMIOBIIHE CTATHYHE TIEPEMIIIICHHS B
IOBUIBHIA TOYII
I'peyvki nponucni nimepu
€ - KiHeIb MOBOPOTY KOHCTPYKIIii
(3arasibHU)
D(Dy, @3) - nuHAMIYHUHN KOCDIIIEHT B
mozensax Hasantaxxenas Models 71, SW/0 ta
SW/2
I'peyvki cmpoxogi nimepu
o - xoediieHT Knacudikaiii rpy3iB
Koe(iIieHT MBUAKOCTI
JMHIAHUANA KOeIIIIEHT TEMIIEPATypHOTO
PO3IIMPEHHS
[ - BITHOIIEHHS BiZICTaH1 MK HEUTPAIBLHOIO
BICBHIO 1 MOBEPXHEIO IUIUTH JI0 BUcOTH H
0 - nedopwmarris (3araiapHa)
BEPTUKAJIIBHUN MPOTHH
& - TPOTHH B CEpE/IMHI POTOHY,
BUKJIMKAHWUH TTOCTIHHUMU JISIMU
OB TIO3/IOBXKHE BITHOCHE MEPEMIITIICHHS B KIHITI
IUIMTH BUKJIMKAHE CUJIOIO TATH a00
rajqbMyBaHHS
OH - TIO3JIOBKHE BITHOCHE TEPEMIITICHHS B
KIHI[l TUTMTH BUKJIMKaHe aeopMalli€ro miuTu
oh - TOPU3OHTAIILHE TTEPEMIIICHHS
TOPU30HTAJIbHE MTEPEMIIICHHS BUKIHMKAHE
MTOB3/I0BXKHIM IepeMillieHHsIM (yHIaMEHTIB
cropyau
Op - TOPU3OHTAJILHE MEPEMIIICHHS BUKIMKAHE
MOB3/I0BXKHBOIO JIehopMalIliero Cropyau
Ov - BEPTUKAIILHE BITHOCHE MEPEMIIICHHS Ha
KIHI IUTUTH
Op - TOPU3OHTAJIbHE MEPEMIIICHHS BUKIIMKAHE
MO3JI0BKHIM TOBOPOTOM (yHIAMEHTY
YFf - YaCTKOBHUH KOE(DIIIEHT OC3IMEeKH s
HABaHTA)XCHHS Ha BTOMY
JMf - YaCTKOBHUH KOE(DIIIEHT OC3MEeKH JIs
Hampyr BTOMU
¢,¢'\¢" - TMHaAMIYHUH (aKTOp CTATUYHOTO
HaBaHTAXXEHHS BiJl peaJIbHOTO MOTATY
@' dyn - IMHAMIYHUH (PaKTOpP CTATUYHOTO
HaBaHTAXXEHHS BiJl peaJIbHOTO MOTATY
BU3HAYEHUH 13 AMHAMIYHOTO aHAII3y
K - KoeillieHT 10 HaIlpy>KeHb Y pUresi ornop

JCTY-H B EN 1991-2:2010

Speed in m/s
vps Maximum Design Speed in m/s

vi Resonant speed in m/s

Ydyn , Ystat Maximum dynamic response and
maximum corresponding static response at any
particular point

Greek upper case letters
6 End rotation of structure (general)

@(Dy, @3) Dynamic factor for railway Load
Models 71, SW/0 and SW/2

Greek lower case letters
o Load classification factor
Coefficient for speed
Linear temperature coefficient for thermal
expansion
S Ratio of the distance between the neutral axis
and the surface of the deck relative to height H
o Deformation (general)

Vertical deflection
o Deflection at midspan due to permanent
actions
os Longitudinal relative displacement at the
end of the deck due to traction and braking

on Longitudinal relative displacement at the
end of the deck due to deformation of the deck
oh Horizontal displacement

Horizontal displacement due to the longitudinal
displacement of the foundations of the
substructure

& Horizontal displacement due to the
longitudinal deformation of the substructure
ov Vertical relative displacement at the end of
the deck

0, Horizontal displacement due to longitudinal
rotation of foundation

yre Partial safety factor for fatigue loading

it Partial safety factor for fatigue strength

0,9 ,¢" Dynamic enhancement of static
loading for Real Trains

@' oyn Dynamic enhancement of static loading
for a Real Train determined from a dynamic
analysis

k Coefficient relating to the stiffness of an
abutment relative to the piers
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A - (akTop eKBIBaJICHTHUN BTOMI

JIOBKWHA XBHJII 30y/DKCHHS
Ac — KpUTUYHA JJOBKWHA XBHIII 30y DKCHHS
Aj - TOJIOBHA TOBKMHA XBUJII 30y IKECHHS
Av - TOBKWHA XBHJIi 30Y/DKCHHS TIPU
MaKCHUMAJIbHIN MPOCSKTHIN MBHIKOCTI
L - IUTBHICTh
O - HallpY>KCHHS
OA, OB,0M — THCK Ha BEpXHIW MOBEPXHI IUIUTH
BiJ JTii KOJIIITHOTO pyXy
Aowm71— pIBEHb HAIIPYXKEHB 32 MO/ICILTIO
naBantaxerns Load Model 71 (3a
HeoOxigHocTi - SW/0)
Aot — 3a1aHe 3Ha4EHHS OTNIOPY Ha BTOMY
& — peayKiiitHu KoeiieHT 1y1si BU3HAYSHHS
MOB3/I0BXKHIX CHJI TSTHU a00 rajJbMyBaHHS B
HEPYXOMUX OTOpax OAHIET IITUTH
¢ — HIWKHIN TPaHUYHUH BIICOTOK KPUTUYHOTO
3aracanss (%) abo BIIHOCHOTO 3aracaHHs
{ToTAL - 3aranbHe 3aracanus (%)
A ¢ - momaTKoBe 3aracaHHs
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A Damage equivalent factor for fatigue
Excitation wavelength

Ac Critical wavelength of excitation

Ai Principal wavelength of excitation

Av Wavelength of excitation at the Maximum
Design Speed

o Density

o Stress

oA, oB,0om Pressure on the upper surface of the
deck from rail traffic actions

Aowm71 Stress range due to the Load Model 71
(and where required SW/0)

Aoc Reference value of fatigue strength

& Reduction factor for the determination of
the longitudinal forces in the fixed bearings of
one-piece decks due to traction and braking

¢ Lower limit of percentage of critical
damping (%), or damping ratio

{totaL Total damping (%)

A ¢ Additional damping (%)



Po3aia 2 Knacudikauisi BIVIMBiB
2.1 3arajnbHi M0JI0KEeHHA

(1) BromBu  IOpOXHBOTO pyXy Ta iHIII
BIUIMBH  HAa  MOCTH  KJIACHU(IKYIOTHCS
BIIIOBIHO JIO €BPOTECHCHKOTO CTaHAAPTY
EN 1990, po3zin 4 (4.1.1).

(2) BmiuBu  1OpPOXKHBOTO  pyXy  Ha
aBTOJIOPOKHI, MINIOXIAHI Ta  3aTI3HUYHI
MOCTH PO3JUIAIOTh Ha TUMYACOBI i 1 A1 JJis
BHUMAJKOBUX TMPOEKTHUX CHUTYyallli, sKi
MIPEJICTABIISIOTH PI3HUMH MOJICIISIMA

(3) VYeci BIIMBH JIOPOXKHBOTO PYXY CIIiJ
Kjacu(iKyBaTH SK BUIbHI BIUIMBU Y MEXaXx,
0 BKa3aHi y po3aiiax 4 - 6.

(4) BmumBu  JOpOKHBOTO  PYXy €
0araTOKOMITOHEHTHUMH BILJTHBAMH.

2.2 TumM4yacoBi BILIUBU

(1) 3a HOpMaTBHHX YMOB 3aCTOCYBaHHS
(ToO6TO BHKIIOYAIOUU OyNb-SKy BHUIAJKOBY
CUTYaIIil0), HABAaHTAXXEHHS Bifl TOPOKHBOTO 1
MIIIOXITHOTO PyXy (BKIIOYANOYH, A€ I €
JOPEYHUM, JWHAMIYHI 3YCHJUISI), MAaloTh
PO3TISIIATHCS SIK THAMYACOBI BIUTHBH.

(2) Pi3HUMU BeTMUMHAMY €:

- PpO3paxyHKOBI 3Ha4YeHHS, SAKI € abo
CTaTUCTHYHUMH, TOOTO  TaKUMH,  MIO

BIIMIOBIIalOTh ~ OOMEXKEHI  HMOBIpHOCTI
MEPEeBUIIICHHS Ha MOCTY TMPOTATOM HOTO
MIPOEKTHOTO CTPOKY CITyKO0H, abo

HoMiHanbHUMH, TUB. EN 1990, 4.1.2(7);
- BEJIMYUHM, [0 YaCTO TTOBTOPIOIOTHCS;

- KBa3i-IOCTIHHI BEJINYNHU.

MPUMITKA 1 VY tabnuui 2.1 HaBeneHo iHpOpMAITi0
JUTS AaBTOIOPO’KHIX 1 MIIIOX1THUX MOCTIB IS
3aCTOCYBaHHA roJoBHUX Mogaenein HaBantakeHHs
(BUKITIOYAIOYX BTOMHY) U aBTOJOPOXKHIX 1
MImoxoAHUX MocTiB. HaBaHTa)keHHs Ha peiku Ta
BiMOBIIHI Koe(illieHTH ) 1  Oynu OTpUMaHi 3a
MmetonoM (a) Ha pucyHky C.1 B EN 1990

JCTY-H B EN 1991-2:2010

Section 2 Classification of actions
2.1 General

(1) The relevant traffic actions and other
specific actions on bridges should be classified
in accordance with EN 1990, section 4 (4.1.1).

(2) Traffic actions on road bridges, footbridges
and railway bridges consist of variable

actions and actions for accidental design
situations, which are represented by various
models.

(3) All traffic actions should be classified as
free actions within the limits specified in
sections 4 to 6.

(4) Traffic actions are multi-component
actions.

2.2 Variable actions

(1) For normal conditions of use (i.e. excluding
any accidental situation), the traffic and
pedestrian loads (dynamic amplification
included where relevant) should be considered
as variable actions.

(2) The various representative values are :
— characteristic values, which are either
statistical, i.e. corresponding to a limited
probability of being exceeded on a bridge
during its design working life, or nominal,
see EN 1990, 4.1.2(7) ;

— frequent values ;

— quasi-permanent values.

NOTE 1 In Table 2.1, some information is given on the
bases for the calibration of the main Load

Models (fatigue excluded) for road bridges and
footbridges. Rail loading and the associated y and
factors have been developed using Method (a) in Figure
C.1 of EN 1990.
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Table 2.1 — Bases for the calibration of the main Load Models (fatigue excluded)

Traffic Load Models

Characteristic values

Frequent values

Quasi-permanent values

Road bridges

LM1 1000 year return period (or 1 week return period for Calibration in accordance
(4.3.2) probability of exceedance of | traffic on the mainroadsin | with definition given in EN
5% in 50 years) for traffic Europe (« factors equal to 1, | 1990.
on the main roads in Europe | see 4.3.2).
(a factors equal to 1, see
4.3.2)
LM2 1000 year return period (or 1 week return period for Not relevant
(4.3.3) probability of exceedance of | traffic on the main roads in
5% in 50 years) for traffic Europe (4 factor equal to 1,
on the main roads in Europe | see 4.3.3).
(p factor equal to 1, see
4.3.3).
LM3 Set of nominal values. Basic | Not relevant Not relevant
(4.3.4) values defined in annex A
are derived from a synthesis
based on various national
regulations
LM4 Nominal value deemed to Not relevant Not relevant
(4.3.5) represent the effects of a

crowd. Defined with
reference to existing
national standards.

Footbridges

Uniformly
distributed load
(5.3.2.1)

Nominal value deemed to
represent the effects of a
crowd. Defined with
reference to existing
national standards.

Equivalent static force
calibrated on the basis of 2
pedestrians/mz (in the
absence of particular
dynamic behaviour). It can
be considered, for
footbridges in urban areas,
as a load of 1 week return
period.

Calibration in accordance
with definition given in EN
1990.

Concentrated load
(5.3.2.2)

Nominal value. Defined
with reference to existing
national standards.

Not relevant

Not relevant

Service vehicle
(5.3.2.3)

Nominal value. As specified
or given in 5.6.3

Not relevant

Not relevant

NOTE 2 For road bridges, the National Annex may impose the use of infrequent values which are
intended to correspond approximately to a mean return period of one year for traffic on the main roads in
Europe. See also EN 1992-2, EN1994-2 and EN 1990, A2.
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Tabauns 2.1 — OcHoBH I 3acTOcyBaHHs roJioBHUX Mopnesieit HaBanTakeHHs1 (BHKJII0YAal0YH BTOMHY)

Mopei KBas3i-
. Beanuunmn, mo yacrto e .
HABAHTAKEHb Po3paxyHKoOBi BeJTHYUHU nocTiiHi
MOBTOPIOIOTHCS
JAOPOKHBOT0 PYXY BeJIMYHHH
ABTO10pPOKHI MOCTH
LM1* [epion noBToproBanocti y 1000 pokiB | Ilepiox mOBTOpHOCTI B OJ1H 3acTrocyBaHHA
(4.3.2) (abo 3 WMOBIPHICTIO NEPEBUINEHHS Yy | THXKICHB VIS IOPOKHBOTO PYXY BiJITOB1JTHO 710
5% 3a 50 pokiB) Ui pyXy OCHOBHUMH | OCHOBHHUMH JOPOTaMu €BPOIH BU3HAYEHUX,
noporamu €pponu (koediuientn o, | (koediuieHtH a, nus.4.3.2) JAaHUX Y
nwB.4.3.2) EN 1990
LM2 3a mepioxy moptoproBanocti y 1000 | Ilepion mMOBTOPHOCTI B OUH HesactocorHi
(4.3.3) POKiB abo 3 HMOBIPHICTIO | THXKIICHB JUIS IOPOXKHBOTO PYXy
riepeBuIieHHs v 5% 3a 50 pokiB) Ui | OCHOBHUMH JoporamMu €BpoITH
pPyXy OCHOBHMMH mgoporamu €Bporu | (koedirient f, nus.4.3.3)
(koediuient f, nus.4.3.3)
LM3 Psin HOMiHAJIBHUX 3HAUYEHB. HesacrocoBHi HesacrocoBHi
(4.3.4) basucHi  BenuuuMHM, SIKMM ~ JaHO
Bu3HaueHHs y Jlomatky A, 1 sxki
OJIEp’)KaHO Ha OCHOBI CHHTE3Y Pi3HHUX
HAI[lOHAJLHUX TEXHIYHUX HOPM
LM4 Howminanbue 3HAYEHHS, mo | HezacrocoBHi HeszactocosHi
(4.3.5) PO3TIIAMAETRCSA, SIK 3HAYCHHS, SIKE
BijoOpaXkae BIUIMB  BiJl HATOBIY.
Bu3HaueHO 3 TOCHJIAHHSIM Ha YHWHHI
HAIlOHAJIbHI CTAaHAAPTU
Mimoxiguni MocTH
PiBHOMipHO HominanbHe 3HAYCHHH, mo | ExBiBasieHTHa cTaTH4YHa cHJa,
posnoniicHe pPO3MIISAIAETHCS, SK 3HAUeHHA , IO | BiJKaliOpoBaHa Ha OCHOBI 2
HaBaHTAKEHHS TIOKa3ye BIUIMB BiJl HATOBITY. miimoxoa/m?
(5.3.2.1)
BuzHaueHo 3 MOCWJIaHHSM Ha YHHHI | (32 BIZICYTHOCTI BiJIIOBiTHUX [MepeBipka
HalliOHAJIbHI CTAHAAPTH JIMHAMIYHUX XapaKTePUCTHK). ii BIZMIOBIAHO 10
MOXKHA PO3MIIAATH, AT BU3HAYCHUX,
MIIIOX1THUX MOCTIB Y MICBKHX JIAHUX Y
paiioHax, SIK HABaHTKEHHS 3a EN 1990
MUHYJIHN TIePioJl, SIKUK TOPiBHIOE
OIHOMY THXKHIO
3ocepemkeHe Buznaueno 3 mocwianHHsM Ha 4uHHI | HesactocoBi HesacrocoBHi
HABaHTAXECHHS HAaIllOHANBHI CTaHIAPTH
(5.3.2.2)
Cuyx00Bi Hominanbhe 3HaueHHs. Sk HaBeneHo y | HesactocoBHi HesacrocoBHi
aBTOMOOII 5.6.3
(5.3.2.3)

* LM — Mozxens HaBaHTaXEHHS
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MMPUMITKA 2 [y1s aBTOTOPOXKHIX MOCTiB
HarrionaneHui cTaHmapT MOXe BBECTH BXKUBaHHSI
PIIKICHUX 3HAaUYCHb, IO Bi/IITOBIIAIOTH
ITOBTOPIOBAHOCTI OJIVH Pa3 Ha PiK YIS JOPOKHBOTO
PYXy Ha OCHOBHEX JIOpOrax B €BporTi.

Jus. Takoxxk EN 1992-2, EN 1994-2 i EN 1990, A2.

(3) HeoOximui mist po3paxyHKy BTOMHOI
JOBTOBIYHOCTI OKpeMi MOJeNi, BiAMOBITHI
BEJIMYMHH Ta OCOONMBI BUMOTH, JIe¢ IIe
JOPEYHO, HaBEJCHO B 4.6 JJIs aBTOJIOPOKHIX
MOCTIB, B 6.9 - Ui 3ali3HUYHHX MOCTIB, a
TaKOX Y BIAMOBIIHUX J0JaTKaxX

2.3 BnjiuBM y BUNIAAKOBUX NMPOEKTHUX
CUTYaIlisIX

(1) ABTOTpaHCmOpTHI 3aco0M 1 TOTITH
MOXXYTh CTBOPIOBaTH BIUIMBH B pe3yJbTaTl
3ITKHEHb, a00 iX BHMAJKOBOi MPUCYTHOCTI
abo wMichesHaxomkenas. L1 mii  cmin
PO3IIIAIaTH MPH MPOEKTYBaHHI KOHCTPYKIIIH,
JUIsl  SIKAX HE TepeAadadeHo BiANMOBITHUHN

3aXUCT

ITPUMITKA Binnosinauii 3axuct Moxe OyTu
BU3HAUYCHUI Y HAllIOHAILHOMY JIOJIATKY a00 [Uist
IH/IMBI/1yaJIbHOTO TPOEKTY.

(2) BrummBu [yist IPOEKTHUX BHUIIAJKOBHX CUTYALIiH, sKi
orucani B i yactuni cranaapry EN 1991,
BIZIHOCSITBCS 10 3BUYHUX CHUTYalliid. Bonn
MIPE/ICTABIICHI PI3HUMH MOJICIISIMU HAaBaHTaXKEHb, 1110
BU3HAYAIOTh MPOCKTHI BEJIMYNHU Y BUTIISI CTATHYHHX
€KBIBAJICHTHUX HABAHTAXKEHb

(3) s BIuMBIB, SIKi BUKIMKAHI JOPOXKHIMU
TPAHCIIOPTHUMH 3aC00aMHU TIiJ1
aBTOJIOPOKHIMH, IMIITOX1THUMH 1
3aJI3HUYHUMH MOCTaMU TPH BHUITIJKOBHX
MMPOEKTHUX CUTYyaIlisax, 1uB.4.7.215.6.2.

(4) CunoBi BIIUBA Ha aBTOJOPOXKHI,
MIIIOXiMHI 1 3aJI3HUYHI MOCTH (HAINPHUKIIA/,
HaJl KaHAJIaMH 1 CYJHOIUIABHUMHU IILJISIXaMH )
IpH 3ITKHEHHI, [0 BHKJIMKaHI CyJIaMmu,
KOopaOysiMu abo JTaKaMH, MarTh

BU3HAYaTHCA TaM, 1€ 1€ HeoOXIiaHeE.
NPUMITKA  HamionampHWiI  CTaHOApT  MOXKeE
BU3HAYaTH CWJIOBI  BIUIMBHU mpu  3ITKHEHHI.
PexomeHnoBaHI BenWYWHM IS yAapiB  CymiB i
kopabOmiB HaBemeno y cranmapti EN  1991-1-7.
HonatkoBi BHMOrM MOXe OyTH BKa3aHO JUIA
1HANBITyaTbHOTO MIPOEKTY
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NOTE 2 For road bridges, the National Annex may
impose the use of infrequent values which are
intended to correspond approximately to a mean return
period of one year for traffic on the main roads in
Europe. See also EN 1992-2, EN1994-2 and EN 1990,
A2.

(3) For calculation of fatigue lives, separate
models, associated values and, where
relevant, specific requirements are given in
4.6 for road bridges, in 6.9 for railway
bridges, and in the relevant annexes.

2.3 Actions for accidental design situations

(1) Road vehicles and trains may generate
actions due to collision, or their accidental
presence or location. These actions should be
considered for the structural design where
appropriate protection is not provided.

NOTE Appropriate protection may be defined in the
National Annex or for the individual project.

(2) Actions for accidental design situations described in
this Part of EN 1991 refer to

common situations. They are represented by various
load models defining design values

in the form of static equivalent loads.

(3) For actions due to road vehicles under
road bridges, footbridges and railway bridges
during accidental design situations, see 4.7.2
and 5.6.2.

(4) Collision forces due to boats, ships or
aeroplanes, for road bridges, footbridges and
railway bridges (e.g. over canals and
navigable water), should be defined where
appropriate.

NOTE The National Annex may define the collision
forces. Recommended values for boat and ship impacts
are given in EN 1991-1-7. Additional requirements
may be specified for the individual project.



(5) BruBam 11 MPOEKTHUX BUIIAIKOBUX
CUTYAIlill, sIKi BUKJIMKAHO aBTOJIOPOKHIMHU
TPAHCIIOPTHUMH 3ac00aMU Ha aBTOJIOPOIKHIX
1 DIIIOXIAHUX MOCTaX, AaHl BU3HAUYCHHS
Bignosiguo 10 4.7.315.6.3.

Po3ain 3 IIpoekTHi cuTyamii

(1)P HeoOximHo Opatu a0 yBarm MOXJIMBI

NPOEKTHI  cuTyalii Ta igeHTUudiKyBaTu
BUIMAJKW KPUTHYHUX HaBaHTakeHb. Jlus
KOYKHOTO BUIAJKY KPUTUYHOTO
HAaBaHTAXXEHHsS CJiJ BHU3HAYaTH MPOEKTHI
BEJIMYMHU  pE3yJIbTaTiB  KOMOIHOBAHOTO
BILIUBY.

IMPUMITKA JIns MOCTIiB, Ha SIKMX 3aCTOCOBYETHCS
CHTHami3amis 3  METOI0 OOMEXEHHSI ~ Baru
TPAHCIIOPTHOI'O 3aco6y, MOXEC 6yTI/I BpaxoBaHO
MNPOCKTHY BHUIIAJIKOBY CUTYaAlll0, MO BIANOB1AAE€
Opoi3ay MO MOCTY OJHOT'O TPaHCIOPTHOIO 3aco0y
BCYIEpeY MomepeKeHHIO

(2) Pi3Hi HaBaHTaXeHHs B JOPOKHHOTO
pyXy, fIKl CIIiJ BpaxOBYBaTU SIK OJIHOYACHI
MpyU  BHUKOPHUCTAHHI TPyln HaBaHTaXEHb
(xomOiHaIisl KOMITIOHEHTIB BIUIMBY), HABEJCH1
y po3aiiax HUXK4YE, KOXKHA 3 HUX Mae OyTH
PO3MIISIHYTOK, i€ L€ JOPEYHO, HUISIXOM
MIPOEKTHOTO PO3PAXYHKY.

(3) P IlpaBuna xoMOiHYBaHHS, 3aJ€KHO BiJ
pO3paxyHKiB, $IKi BHKOHYIOTHCS, MAarOTh
Bianmosinatu crangapty EN 1990.

MPUMITKA Ceiicmiuni komOiHamii uis MOCTIB 1
BIJIMOBI/IHI MpaBmia HaBeAeHO y cranmapri EN 1998-
2.

(4) CremianpHi TNpaBWia, MO BPaXOBYIOThH
OJHOYACHICTh 3 IHIIMMH BIUIMBAMH JUIS
ABTOJIOPOKHIX, MIMIOXITHUX 1 3aJI3HUYHHUX
MOCTIB, HaBesieHO y ctanaapti EN 1990, A2.
(5) dnst MOCTIB, SIKi TPU3HAYEH] K TS
aBTOJIOPOYKHBOTO, TAK 1 IS 3aJII3HUYHOTO
PyXy, CIIiJl BKa3aTH OJHOYACHICTh BILTUBIB 1
BIJIMTOB1IH1 HEOOXI1IH1 MiATBEPHKEHHS.
MNPUMITKA OcobmuBi paBuia MOXYTh OyTH

BH3HAYCHI B HAIIIOHAIFHOMY AOAATKY a0 IS
CIEiaJIBHOTO MPOCKTY.
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(5) Actions for accidental design situations
due to road vehicles on road bridges and
footbridges are defined in 4.7.3 and 5.6.3
respectively.

Section 3 Design situations

(1)P Selected design situations shall be taken
into account and critical load cases
identified. For each critical load case, the
design values of the effects of actions in
combination shall be determined.

NOTE For bridges for which signalling is used to limit
the weight of vehicles, an accidental design situation
may have to be taken into account, corresponding to the
crossing of the bridge by one vehicle in breach of

warnings.

(2) The various traffic loads to be taken into
account as simultaneous when using groups
of loads (combinations of action components)
are given in the following sections ; each

of which should be considered in design
calculations, where relevant.

(3)P The combination rules, depending on the
calculation to be undertaken, shall be in
accordance with EN 1990.

NOTE For seismic combinations for bridges and
associated rules, see EN 1998-2.

(4) Specific rules for the simultaneity with
other actions for road bridges, footbridges,
and railway bridges are given in EN 1990, A2.

(5) For bridges intended for both road and rail
traffic, the simultaneity of actions and the
particular required verifications should be
specified.

NOTE The particular rules may be defined in the
National Annex or for the individual project.
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Po3ain 4 Pyxomi HaBaHTa)KeHHHA Ta
iHINi BIVIMBH VIS aBTOHOPOKHIX
MOCTIB

4.1 Cdepa 3acTtocyBaHHS

(1) Monerni HaBaHTaXCHb, K1 HABEJICHO B
IbOMY PO3JIUTi, MOKYTh 3aCTOCOBYBATHUCS
JUTSL IPOCKTYBAHHS aBTOJIOPOKHIX MOCTIB

3aBJIOBXKKH MeHIIe Hik 200 M.

IMTPUMITKA 1 200 M BianoBizac MakCUMaJIbHII
JIOBXKHHI, [0 BPAXOBYETHCS IS 3ACTOCYBAHHS MOJIEII
HaBaHTaxeHHs | (quB. 4.3.2). B ocHOBHOMY
3aCTOCYBaHHsI MOJIeIi HaBaHTaXKeHHs | € Ge3meuHnm
IUTSE MOocTa 3aBI0BKKH moHa 200 M.

IIPUMITKA 2 Mogeni HaBaHTaXE€Hb JI1 MOCTIB
3aBnoBkkH moHany 200 M Moxe OyTH BH3HAY€HO B
HaIlIOHATBHOMY JI0IaTKy a0o Juisd  CHeliallbHOro
MPOEKTY.

(2) Mogpeni 1 noB's13aH1 3 HUMU PaBUiIa, 1110
MpPU3HAYEHI OXOMUTU BCl TNependavyBaHi
CUTYyalli JAOPOXKHBOTO pyxy (TOOTO YMOBH
pyxy B 000X HampsMax Ha OyAb-sKil cMy3i),
SIK1 HEOOXITHO BPaxXOBYBAaTH JUISt
npoektyBaHHs (auB. (3) 1 mpumitku B 4.2.1)

IMPUMITKA 1 CrheuianbHi Mozeni Moxe OyTu
BU3HAYECHO 3TIJHO 3 HALIOHAJILHUM IOLATKOM abo 3a
IHIUBIIyaJIbHUM MPOEKTOM, K1 HaJISKUTh
BHKODHUCTOBYBAaTH  UIi  MOCTiB,  OOJaJHAHHX
BIJIMOBITHUMH 3aCO0aMU, BKIIIOYAOUYH JOPOXKHI 3HAKH,
SIKI PU3HAYEHI JUIS 4iTKOrO OOMEXEHHs Bard Oy/ib-
SKOr0 TPAHCIIOPTHOrO 3aco0y (HampuKiIam, st
MICIIEBUX, CIJIbCHKOTOCIIONAPCHKUX a00 TMPHUBATHUX
JI0pir).

ITPUMITKA 2 Mogeni HaBaHTaKeHHs Ul CTOSAHIB 1
CTIHOK, IO MPUMHUKAIOTh 0 MOCTIB, BCTAHOBIIIOIOTHCS
okpemo (muB. 4.9). Ix BuBOmITE 3 Momenei
JOPOXKHBOTO pPyXy Oe3 TOMpaBOK Ha JAWHAMIYHUIN
BILUUB. [IJis1 MOCTIB paMHOI CHCTEMHU HaBaHTaXKCHHS Ha
JOPOXKHIM HACHIT MOXYTh BHKIMKATH BIUIMB Ha

KOHCTPYKIIIFO MOCTA .
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Section 4 Road traffic actions and
other actions specifically for road
bridges

4.1 Field of application

(1) Load models defined in this section should
be used for the design of road bridges

with loaded lengths less than 200 m.

NOTE 1 200 m corresponds to the maximum length
taken into account for the calibration of Load Model 1
(see 4.3.2). In general, the use of Load Model 1 is safe-
sided for loaded lengths over 200 m.

NOTE 2 Load models for loaded lengths greater than
200 m may be defined in the National Annex or for
the individual project.

(2) The models and associated rules are
intended to cover all normally foreseeable
traffic situations (i.e. traffic conditions in
either direction on any lane due to the road
traffic) to be taken into account for design (see
however (3) and the notes in 4.2.1).

NOTE 1 Specific models may be defined in the
National Annex or for the individual project to be used
for bridges equipped with appropriate means including
road signs intended to strictly limit the weight of

any vehicle (e.g. for local, agricultural or private roads).

NOTE 2 Load models for abutments and walls adjacent
to bridges are defined separately (see 4.9). They derive
from the road traffic models without any correction for
dynamic effects. For frame bridges, loads on road
embankments may also give rise to action effects in the

bridge structure.



(3) BmmBM HaBaHTaXEHb HA JIUISHKH
JOPOKHBOTO  OyMIBHUIITBA  (HAMPHUKIIAT,
3aBaHTAXKEHI 3eMJICI0 CKPETepH, CaMOCKH/IH,
1 T.1H.) a00 BiJ HaBaHTaKEHb CIELIAIBHO IS
MEepeBipoOK 1 BUMPOOyBaHb, HE MIANATAIOTH
mpg  Moaeill  HaBaHTAXXEHbL 1 MaroTh
BH3HAYATHUCS OKPEMO, SIKIIO 11 HEOOXITHE.

4.2 llpeacraBiieHHs] BIUIMBIB

4.2.1 MoneJsi HaBaHTaKeHb BiJx
JAOPOKHBOTO0 PYXYy

(1) HaBanTaxxeHHs, Bif JOPOKHBOTO MOTOKY,
SIKHA CKJIQIa€ThCA 3 JIETKOBHX, BaHTaXHHUX
aBTOMOOUIIB 1 CHEIIaJIbHUX TPaHCIOPTHUX
3aco0iB (HaAmpUKIaA, HJs TMPOMUCIOBOTO
TPAHCIIOPTY), BHUKJIUKAIOTh BEPTUKAIBHI 1
TOPU3OHTANIbHI, CTaTUYHI 1 JUHAMIYHI

BILJIUBH.

IMPUMITKA 1 Mopeni HaBaHTa)KeHb, BU3HAYYBaHI
B [BOMY pO3[iJi, HE ONUCYIOTh (aKTUUHI
HaBaHTa)XCHHSA. BOHU BifiOpaHi TaKUM YHHOM, IO iX
BIUTMBH (3 JMHAMIYHUAM MiJICHJICHHAM, 1€ 11 BKa3aHO)
NPENCTAaBISIIOTh BILIMBU (aktuuHOro pyxy B 2000
poliii B €BponeichKuX KpaiHax

IIPUMITKA 2 HamioHanbHUH CcTaHZApPT MOXE
BU3HAYATH JIOAATKOBI MOJIEII HaBAaHTAKCHb MPH
BIJIIOBITHUX npaBuiiax KOMOIHYBaHHS 3a
HEOOXITHOCTI pO3IIIsly PyXy 3a MeXaMH o00'emy
MoJIejiel HaBaHTa)XeHb, BKa3aHHUX B 1IbOMY PO3ALIL
INPUMITKA 3 JIunamidHe miJCHIEHHS, BKIIIOUEHE B
Mojei, (32 BHHATKOM YyTOMJIGHOCTi), Xo4a 1
BCTAHOBJICHO JUIS JIOPOXXHBOTO TMOKPHUTTSI CEPEeIHbOI
sikocTi (muB. Jlomatok B) 1 mHEeBMAaTHYHHX ITiIBICOK
aBTOMOOUTIB, 3aJ©KUTh BiJ| PI3HUX MapaMeTpiB i
naHoro edekty BmmBY. ToMy HOro MOXHA
MPE/ICTABUTH €IMHUM Koe(illieHToM. Y  JesKkux
HECIIPUATIMBHUX BHIIQJIKaX BIiH Moxe mpocsrta 1,7
(micreBi BIUMBH). 3a OUIBII HU3BKOT SKOCTI TIOKPUTTS
abo SIKIIO ICHYe PU3UK PE30HAHCY, Lied KoedilieHT
MOXE JIOCATATH Ille OLIbII HECTPUSTIUBUX BEIHYHH.
Takux BHUIAJKIB MOXXHA YHHUKHYTH 32 JOMIOMOTOIO
HAJIEXKHOI  SKOCTI  JOPOXKHBOTO  TMOKPUTTS 1
KOHCTPYKTUBHHX 3aXOJiB.
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(3) The effects of loads on road construction
sites (e.g. due to scrapers, lorries carrying
earth, etc.) or of loads specifically for
inspection and tests are not intended to be
covered by the load models and should be
separately specified, where relevant.

4.2 Representation of actions
4.2.1 Models of road traffic loads

(1) Loads due to the road traffic, consisting of
cars, lorries and special vehicles (e.g. for
industrial transport), give rise to vertical and
horizontal, static and dynamic forces.

NOTE 1 The load models defined in this section do not
describe actual loads. They have been selected and
calibrated so that their effects (with dynamic
amplification included where indicated) represent the
effects of the actual traffic in the year 2000 in European
countries.

NOTE 2 The National Annex may define
complementary load models, with associated
combination rules

where traffic outside the scope of the load models
specified in this section needs to be considered.

NOTE 3 The dynamic amplification included in the
models (fatigue excepted), although established for a
medium pavement quality (see annex B) and pneumatic
vehicle suspension, depends on various

parameters and on the action effect under
consideration. Therefore, it cannot be represented by a
unique factor. In some unfavourable cases, it may reach
1,7 (local effects), but still more unfavourable values
can

be reached for poorer pavement quality, or if there is a
risk of resonance. These cases can be avoided by

appropriate quality and design measures.
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Tomy, HEoOXigHO BpaxoBYBaTH I0JAaTKOBE
TMHAMIYHE TMIJICWICHHS TPU BHUKOHAHHI
CreHialbHUX po3paxyHKiB (muB. 4.6.1.(6))
ab0 po3paxyHKIB I IHAWBIIYyaJbHOTO
MIPOCKTY.

(2) 3a ymoBH, SKIIO TPAHCIOPTHI 3ac00H, HE
BIJIIOBiAAIOTH HAI[IOHAJIbHAM
PO3NOPSIKEHHSIM 010 OOMEKEHHS Bary,
rabaputy abo BIiCHKOBI HAaBaHTAXCHHSI, K1
HE BUMArarTh CIICHIATBHIX J03BOJIIB, MAIOTh
OyTy BU3HAYCHI Ta BpaXxOBaHi MpH

MPOEKTyBaHHI MOCTA.

IMPUMITKA 1li mozeni MOXyTh OyTH ONMCaHi y
HalliOHAIBHOMY J1ofaTKy. HactaHoBu no ctaHIapTHUX
MOJIEIISIX JUIS CIIEIiajIbHUX TPAHCIOPTHHX 3ac00iB 1 iX
BXKHUTKY HaBezieHo y [lonatky A. [lus. 4.3.4.

4.2.2 Kinacu HaBaHTaXeHb

(1) daxTHuH1 HaBaHTa)KE€HHA Ha
aBTO/IOPOKHI MOCTH CTBOPIOIOTHCS PI3HUMHU
KaTeropisiMu TPAHCTIOPTHHUX 3aC001B 1
MIIITIOX0JaMH.

(2) Pyx TpaHcnopTHuUX 3aco0iB MOXe
BIIPI3HATHUCS 3aJICKHO BiJ] MOTO CKJIaJIOBUX
(HampuKIam, BiZICOTOK BaHTaXXHHUX
aBTOMOOUTIB), BiI TYCTHHH (HANpHUKIA,
CepelHs KUIbKICTh TPAHCIIOPTHUX 3aC00iB 3a
pIK), BiI cTaHy (HampHKIaa, 4acTOTa 3aTOPiB
(«ttpo6OK») B pyci), Big HAAMIpHOT Baru
TPAHCIIOPTHHUX 3ac00IB 1 BiJl HABAaHTAXEHHS
Ha iX OCi, a TaKOX, TaM Ji¢ 1€ JOPEUYHO, BiJ
BIUIMBY JIOPOKHIX 3HAaKIB, SIKI OOMEXYIOTh
HECHY 3aatHicTh. Ili BIAMIHHOCTI CJif
BpaxoBYBaTH [UIIXOM BUKOPHCTAHHSA
MoJeNiell HaBaHTAKEHHS, BIAMOBIIHO 0
MICIl pO3TalllyBaHHS MoOCTa (HANpUKIAJ,
BHOIp perymoBaJbHUX Koe]imieHTIB a 1 f,
HaBEIECHUX y 432 TUTS Mo el
HaBaHtaxenus 1 1 y 4.3.3 mgnus mognem
HaBaHTAXXCHHS 2 BiIIOBIIHO).
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Therefore, an additional dynamic
amplification may have to be taken into
account for particular calculations (see
4.6.1.(6)) or for the individual project.

(2) Where vehicles which do not comply with
National regulations concerning limits of
weights and, possibly, dimensions of vehicles
not requiring special permits, or military
loads, have to be taken into account for the
design of a bridge, they should be defined.

NOTE The National Annex may define these models.
Guidance on standard models for special vehicles
and their application is given in annex A. See 4.3.4.

4.2.2 Loading classes

(1) The actual loads on road bridges result
from various categories of vehicles and from
pedestrians.

(2) Venhicle traffic may differ between bridges
depending on its composition (e.g.
percentages of lorries), its density (e.g.
average number of vehicles per year), its
conditions (e.g. jam frequency), the extreme
likely weights of vehicles and their axle

loads, and, if relevant, the influence of road
signs restricting carrying capacity.

These differences should be taken into
account through the use of load models suited
to

the location of a bridge (e.g. choice of
adjustment factors o and £ defined in 4.3.2 for
Load Model 1 and in 4.3.3 for Load Model 2
respectively).



4.2.3 Tloais1 Mpoi3HOT YACTHHHU HA
HALIOHAJILHI CMYT'H PyXy

(1) Ulupury npoi3HOi 4YacTHHH, W,
HEOOXIIHO BHUMIPIOBATH SIK BiICTaHb MDXK
OoparopaMu ab0 MK BHYTPIIIHIMU MEXaMH
CHCTEM, IO OOMEXYIOTh PyX aBTOMOOLTIB.
BoHa He MoBHHHA BKJIFOYATH Hi BIICTaHb MK
HEPYXOMHMH OOMEXKYBAIbHUMH CHCTEMaMH
abo OOpIIOPHMM KaMIHHSIM  PO3IUIOBOT
CMYTH, HiI IIUPUHY IMX OOMEXYBaJIbHHUX
CHCTEM.

MMPUMITKA V HauioHalIbHOMY JIOAATKy MOXe OyTH
JaHO BU3HAYCHHA MIHIMaAJIbHO1 BEJIMUMHHU BHCOTH
OOp/IIOPHOTO KaMEHSI, SIKY CJIiJ] BpaXOBYBaTH.

PexoMmengoBana MiHIMaJIbHa BEJIMYMHA TAKOI BUCOTH
ckimagae 100 mm.

(2) upuHa W1 yMOBHUX CMYT Ha MPOi3HIN
YacTHHI JOPOTY 1 MAKCUMaJIbHO MOJKJIUBE
L[UJI€ YUCIIO N1 TAKUX CMYT IPUBEAEHI y
Tabymmi 4.1.

Table 4.1 - Number and width of notional lanes
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4.2.3 Divisions of the carriageway into
notional lanes

(1) The carriageway width, w, should be
measured between kerbs or between the inner
limits of vehicle restraint systems, and should
not include the distance between fixed
vehicle restraint systems or kerbs of a central
reservation nor the widths of these vehicle
restraint systems.

NOTE The National Annex may define the minimum
value of the height of the kerbs to be taken into
account.

The recommended minimum value of this height is 100
mm.

(2) The width w; of notional lanes on a
carriageway and the greatest possible whole
(integer) number ny of such lanes on this
carriageway are defined in Table 4.1.

Carriageway width w | Number of notional lanes | Width of a notional lane w; | Width of the remaining area
w<54m n=1 3m w-3m

54m<w<6m ng=2 w/2 0

6m<w n; = Int (W/3) 3m W-3x N

NOTE For example, for a carriageway width equal to 11m n; = Int (w/3) = 3 and the width of the

remaining areais11-3x3=2m.

Tabdauns 4.1 — KinbkicTb | mMpuHa HalioHATBHUX CMYT

IIupuna npoizHoi Kinbkicth HanioHaabuux | lupuHa HalliOHATBHUX Width of the remaining area
YacTHHH W cMyr CMYTH W

w<54m n=1 3m w-3m

5Am<w<6m ng=2 w/2 0

6m<w n; = Int (W/3) 3m wW-3xnNg

NMPUMITKA Hanpuknam, A71s IIAPHHE TPOI3HOT YaCTHHH, 1110 gopiBHioe 11 m, N1= Int (W/3)= 3, a mmpuna 30HH, 1110

3aJIAIIAIIACS, CTAHOBHUTH 11 —3x3 =2 M.

(3) g 3MIHHOT IIMPUHH MPOI3HOI YaCTUHH
KUTbKICTh YMOBHHX CMYT CIi BH3HA4aTH
BIIMOBIAHO [0 TPUHLUIIB, BUKIAJICHUX Y
Tabmui 4.1.

MPUMITKA Hanpuxnan, KiTbKiCTh CMYT CKIIaJ€:
-1, mpu w<54wm

-2, mpu 54M<wW<9m

-3, mpu IM<W<12wmirT.n

(4) Skuro nmpoi3Hy YacTHHA HA MOCTOBOMY
MOJIOTHI (PI3MYHO PO3/UIEHO HA Bl YACTUHH,
SK1 BIJOKpEMJIeH1 OJIHA BiJl OJTHOT
PO3/LIOBOIO CMYT'010, TO B I[bOMY BUIJIKY:

(3) For variable carriageway widths, the
number of notional lanes should be defined in
accordance with the principles used for Table

4.1.

NOTE For example, the number of notional lanes will
be :

—1wherew<54m

—2where54 w<9m

—3where9m _w< 12 m, etc.

(4) Where the carriageway on a bridge deck is
physically divided into two parts

separated by a central reservation, then :
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(a) - AKII0 YaCTUHU BIIOKPEMIICHI OIHA BiJl
OJTHOT TIOCTIHOIO JOPOKHBOIO
00MEXyBaTbHOIO CUCTEMOIO, TO KOXKHA
YacTHHA, BKIIIOYAIOUH TBEepAi y30iqus abo
CMYTH, Ma€ OyTH OKPEMO pO3/UIeHa Ha
YMOBHI CMYTH;

(b) - sxmO BKa3aHi YACTHMHU BiTOKPEMJICHI
OJlHAa Bi OJHOI THUMYACOBOIO JOPOKHBOIO
00MEXyBaJIbHOIO CHCTEMOIO, TO BCS NPOi3HA
YaCcTUHA, BKIIIOYAIOYH IEHTPAIbHY PO3/IUIOBY
CMYTy, Ma€ OyTH PO3JIUICHA HA YMOBHI CMYTH

Pyxy
INPUMITKA [IlpaBunma, mpusencHi y 4.2.3(4),

MOXYTb OyTH 3acTOCOBaHi JUIS 1HJMBIIyaJbHOTO
IPOEKTy, IO J03BOMSA€E IependauuTu MaiOyTHIO
Mou(iKalifo CMyr pyxy Ha MOCTOBOMY IIOJIOTHI,

HAIPHKJIaJ, IPH PEMOHTI.

4.2.4 Po3ramnyBaHHsl i Hymepauisi cMyr
PYXY 1JIsl IPOEKTYBAHHS

Po3zramnryBanHs 1 HyMepalito CMYT pyxy ciif
BHU3HAYATH 3T1IHO 3 HACTYITHUMU MPaBUIIAMHU:

(1) Po3ramryBaHHsi yYMOBHUX CMYT HE
000B'13K0BO Mae OyTH MOB'A3aHO 3 iX
HyMEDpAIII€0.

(2) Jns  KOXHOI OKpeMoi IepeBipKH
(HanmpukiIaa, IS TEPEBIPKA MaKCHUMaTbHO
IPaHUYHOTO CTaHy omnopy 3TUHY
MOTIEPEYHOT0 Tepepi3y), KUIbKICTh CMYT, IO
HEOOXITHO BPaxXxOBYBAaTH SK HaBaHTaXXEHI, iX
po3TanryBaHHS Ha TMPOI3HIM 4YacTUHI Ta
HyMEpAIIito CiIia 1o00upaTy Tak, o0 BIUIMBU
Bil MoOjJeJeil HaBaHTaXEHHsS Oymu 0
HaWOLIBII HECTPHUITIMBUMHU.

(3) PosramryBanHs 1 HyMepaIiro CMyT IS
BEJIMYMH 1 MOJIEJIeH, 0 MPEJICTaBISIIOTh
YTOMJICHICTD, CJI1J] TOOMpPATH 3aJI€KHO BiJ
HOPMAJIbHOTO PEKUMY TPAHCIIOPTHOTO PYXY.
(4) Cmyra, sixka gae HAHOLIBII
HECHPUSTIUBUN eDEKT, HyMEPYEThCS SIK
Cmyra Homep 1, cmyra, sika mokasye Apyruit
HaWHECTIPUATIUBIMNN (TOOTO HA CTYIIHB
HUKY€ BiJ] IepIIoro) edeKT, HyMEPYEThCS SIK
Cwmyra Howmep 2, i T.4. (nuB.puc.4.1).
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(a) each part, including all hard shoulders or
strips, should be separately divided into
notional lanes if the parts are separated by a
permanent road restraint system ;

(b) the whole carriageway, central reservation
included, should be divided into notional
lanes if the parts are separated by a temporary
road restraint system.

NOTE The rules given in 4.2.3(4) may be adjusted for
the individual project, allowing for envisaged
future modifications of the traffic lanes on the deck, e.g.

for repair.

4.2.4 Location and numbering of the lanes
for design

The location and numbering of the lanes
should be determined in accordance with the
following rules :

(1)The locations of notional lanes should not
be necessarily related to their numbering

(2) For each individual verification (e.g. for a
verification of the ultimate limit state of
resistance of a cross-section to bending), the
number of lanes to be taken into account as
loaded, their location on the carriageway and
their numbering should be so chosen that

the effects from the load models are the most
adverse.

(3) For fatigue representative values and
models, the location and the numbering of the
lanes should be selected depending on the
traffic to be expected in normal conditions.
(4) The lane giving the most unfavourable
effect is numbered Lane Number 1, the lane
giving the second most unfavourable effect is
numbered Lane Number 2, etc. (see Figure
4.1).
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i
Ilo3Hauennst

w [lIupuHa npoi3Hoi YacTHHU

wi [llupuHa HanioHaNBEHOT CMYyTH

1 Haumionansna cmyra N 1

2 HamionansHa cmyra N 2

3 HamionansHa cmyra N 3

4 Ilnoma, 110 3aJIUIIHIACS

Pucynok 4.1 — I[Ipukaax Hymepanii cMyr y
HalOlIBII 3aTraJIBHOMY BUIIAAKY
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£
CARORNCORC)

Key

w Carriageway width

wi Notional lane width

1 Notional Lane Nr. 1

2 Notional Lane Nr. 2

3 Notional Lane Nr. 3

4 Remaining area

Figure 4.1 - Example of the Lane Numbering in
the most general case
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(5) Skmo mnpoi3Ha yYacTMHA CKIAAAETHCS 3
JIBOX OKPEMHUX YACTHH Ha OJHOMY 1 TOMY Xk
i310BOMYy TMOJIOTHi, CIiJ 3aCTOCOBYBaTH
TUTBKU OJHY HyMEpaIlilo i BCiei mpoi3HOi
YaCTUHHU.

MNPUMITKA Orxe, HaBIiTh SIKIIO MPOI3HA YaCTHHA

pO3IiJcHa Ha JIBI OKPEMi YaCTHHH, Ma€ OYTH TUTBKH
OflHA cMyra HoMep 1, sika Moxke OyTH IonepeMiHHO Ha

000X YacTHHaX.

(6) Sxmo mpoi3Ha YaCTHHA CKIAJA€ThCS 3
JIBOX OKPEMHUX YaCTHH Ha JABOX HE3aJIEKHHUX
i3/10BUX MOJIOTHAX, TO KOXKHY YacCTHHY CIij
pO3risgaTi K OKpeMy MNpOi3HYy yacTUHy. B
LbOMY BHUIIQJIKy CJIJI 3aCTOCOBYBAaTH OKPEMY
HyMepalilo s MPOEKTYBaHHA KOXXHOTO
1310BOro moJIoTHA. SKIIO ABa 13710B1 MOJI0THA
CIUPAIOTHCS HA OJHI 1 T1 X ONOpPHU, Mae OyTH
O/lHa HyMmepauis sl 000X YacTUH JUIs
MIPOEKTYBaHHS OTOP.

4.2.5 3acTocyBaHHs MoJeseH
HABAHTAKEHHS 1JIsl OKPEMHUX CMYT PyXy
(1) s xoXHOT OKpeMoi MepeBIpKd MOAE]
HAaBaHTAXXCHHS Ha KOXKHIA 3 YMOBHHX CMYT
CJIIJT 3aCTOCOBYBATH JIOBXKHUHY 1

poO3TalllyBaHHSI Y TO3J0BKHBOMY HAIMPsAMI
TaKi, 106 OTpUMAaTH HaWOUTBIII
HECTIPUATINBI BIUIMBU Y Tid Mipi, HACKUIBKH
Ile CyYMICHO 3 YMOBaMH 3aCTOCYBaHHS
HaBEJICHUMH HIKYE.

(2) Ha pminsHIti, mo 3aauimiacs, BinoBIiAHY
MOJICJIb HaBAaHTAKCHHS CJIJl 3aCTOCOBYBATH
Ha BiJpi3Kax Takoi JOBXXHUHH 1 IIHUPUHH, 100
OTPUMATH HACTUIBKM HAWHECHPUATINBIIINI
edekr, moo 11e OyJI0 CyMICHO 3 KOHKPETHHUMH
yMOBaMmHu, HaBeICHUMHU B 4.3.

(3) PizHi Moieni HaBaHTaXEHb MAlOTh
KoMOiHyBaTucs Mix coboro (cm.4.5) 13
MOJIEIAMU HaBaHTAKEHb JUIA HIMIOXOIIB 1
BEJIOCUIIEIB.

4. 3 BepTuka/ibHi HaBaHTa’KeHHsI.
XapakTepuCcTUYHI 3HAYEHHS

4.3.1 OcHoBHi i moB's13aHi 3 HUMH
NPOEKTHI CHTyanil

(1) XapakTepucTHUHI HaBaHTAXEHHS, SKi
CIIy’KaTh JIE: BU3HAYECHHS BILJIMBIB
JOPOKHBOTO PYXY, MIOB'SI3aHOTO 3
MEePEeBIPKOI0 TPAHUYHOTO CTaHy 1 BiAMOBIAHOT
eKCIUTyaTaIiitHO1 MPHUIATHOCTI1 (nmB.
€Bponeiicbki cranmaptd EN 1990 no EN
1999).
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(5) Where the carriageway consists of two
separate parts on the same deck, only one
numbering should be used for the whole
carriageway.

NOTE Hence, even if the carriageway is divided into
two separate parts, there is only one Lane Number 1,

which can be alternatively on the two parts.

(6) Where the carriageway consists of two
separate parts on two independent decks, each
part should be considered as a arriageway.
Separate numbering should then be used for the
design of each deck. If the two decks are
supported by the same piers and/or abutments,
there should be one numbering for the two
parts together for the design of the piers and/or
the abutments.

4.2.5 Application of the load models on the
individual lanes

(1) For each individual verification, the load
models, on each notional lane, should be
applied on such a length and so longitudinally
located that the most adverse effect is obtained,
as far as this is compatible with the conditions
of application defined below for each particular
model.

(2) On the remaining area, the associated load
model should be applied on such lengths and
widths in order to obtain the most adverse
effect, as far as this is compatible with
particular conditions specified in 4.3.

(3) When relevant, the various load models
should be combined together (see 4.5) and with
models for pedestrian or cycle loads.

4.3 Vertical loads - Characteristic values

4.3.1 General and associated design
situations

(1) Characteristic loads are intended for the
determination of road traffic effects associated
with ultimate limit state verifications and with
particular serviceability verifications (see EN
1990 to EN 1999).



(2) Mopeni anst BEpTUKAIBHAX HaBAaHTAKEHb
MPEJCTABISAIOTh HACTYITHI BIUIUBU
TOPOKHBOTO PYXY:

a) Mopgens HaBanTaxeHHs 1 (LM1):
30CepeKeHl 1  PIBHOMIPHO  PO3MOJLIEHI
HABaHTAXXEHHS, $AKI OXOIUIIOIOTHL OUIBIIICTH
BIUIMBIB, BUKIMKAHUX PYXOM BaHTKHHUX 1
JIETKOBUX aBTOMOOLIIB. Ia MOJEIb
BUKOPDHUCTOBYETBCS  JUIS  3arallbHUX 1
MICIIEBHX ITEPEBIPOK.

b) Mopuenb HaBanTaxenHs 2 (LM2):
30cepeKeHe HABAaHTAXXEHHS HA BiCh,
MPUKIIA/ICHE JI0 MATOMOT IJIOIIHHA KOHTAKTY
3 IIMHOIO, IO PO3MOBCIOUKYETHCS HA
JTUHAMIYH1 BIUTUBH TPAHCIIOPTHOTO PyXy Ha
KOPOTKI €JIeMEHTH KOHCTPYKIIi y

3BUYAHHOMY PEKUMI.
MNPUMITKA 1 LM2 moxe mMaTu miepeBary cepes
HaBaHTAXYBaHUX AIJISTHOK JJOBXKWUHOIO BiJl 3 M 70 7 M.

IMPUMITKA 2 Bukopucrtanus LM2 wmoxe Oytu
JIOIATKOBO BU3HAUEHO B HAIIOHAIIBHOMY JI0JIATKY

¢) Mogens nHaBanTaxkenHs 3 (LM3): Pan
BY3JiB  HaBaHTaXeHb Ha  BICh, IO
MPEJICTaBJISIOTh  CHEHIabHI  TPAHCHOPTHI
3aco0u, SIKI KOPHUCTYIOTHCS JIOPOTaMH, Jie
JIOTYCKAIOThCS HEHOPMATHBHI HABAaHTA>KEHHS
(HampuKIaa, TMPOMHUCIOBHH  TPaHCIOPT).
Mopnens mnpu3HayeHO AN 3arajbHUX 1
MICIIEBUX TTEPEBIPOK

d) Mogens HaBanTaxkenus 4 (LM4):
HaBanTaxxeHHs Bi HATOBIY MPU3HAYEHO

TUIBKH JIJIs1 3arajIbHUX TIEPEBIPOK.
INPUMITKA Ile HaBaHTaXEHHS 3aCTOCOBYETHCS IS
MOCTIB, III0 PO3TAIIIOBaHI B MiCTax a0o MOpPS/ 3 HUMH,
SIKIIO BIUTHB BiJl HATOBITY HE BPaXOBAHO MOJEILTIO
HaBaHTa)keHHA 1.

(3) Moaeni HaBaHTaxeHb 1, 2 13 cimin
BpPaxOBYBAaTH TaM, JI¢ JOPEUHO, JIJIs Oy/Ib-
SIKOTO BUY MMPOEKTHOI CUTYaIlil (HanmpuKia,
JUIS IePEeXIAHUX CUTYAIlIN i yac
PEMOHTHHUX pOOIT).

(4) Mopenp HaBaHTa)KeHHS 4 HEOOX1THO
3aCTOCOBYBATH TUIBKH JUTSI ICSIKUX
MepexiAHUX MPOEKTHUX CUTYAIIil.

4.3.2 Moaeab HaBanTaxkenus 1
(1) Monenp HaBaHTakeHHsI | CKIIagaeTbes 3
JIBOX YaCTKOBHX CHCTEM:

(a) JIBoBicHe 30cepe/KeHe HaBaHTAKEHHS
(cucteMa «rangem»: TS), Ko’KHa BiCh Ma€e
HACTYIIHY Bary:

0.qQx, (4.1)
1€ 0Q — PEeryIroBaIbHI KOe]IIliEHTH.
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(2) The load models for vertical loads represent
the following traffic effects :

a) Load Model 1 (LM1) : Concentrated and
uniformly distributed loads, which cover most
of the effects of the traffic of lorries and cars.
This model should be used for general and
local verifications.

b) Load Model 2 (LM2) : A single axle load
applied on specific tyre contact areas which
covers the dynamic effects of the normal traffic
on short structural members.

NOTE 1 As an order of magnitude, LM2 can be
predominant in the range of loaded lengths up to 3m to
m.

NOTE 2 The use of LM2 may be further defined in the

National Annex.

c¢) Load Model 3 (LM3) : A set of assemblies
of axle loads representing special vehicles (e.g.
for industrial transport) which can travel on
routes permitted for abnormal loads. It is
intended for general and local verifications.

d) Load Model 4 (LM4) :

A crowd loading, intended only for general
verifications.

NOTE This crowd loading is particularly relevant for
bridges located in or near towns if its effects are

not covered by Load Model 1.

(3) Load Models 1, 2 and 3, where relevant,
should be taken into account for any type of
design situation (e.g. for transient situations
during repair works).

(4) Load Model 4 should be used only for some
transient design situations.

4.3.2 Load Model 1

(1) Load Model 1 consists of two partial
systems :

(a) Double-axle concentrated loads (tandem
system : TS), each axle having the
following weight :

aQQx, (4.1)
where aq are adjustment factors.
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- CJIi1 BpaxoBYBAaTH He OUIbII OJHIET
TaHJIEMHOI CHCTEMH Ha yMOBHY CMYTY PYyXY.
- CJIiJ1 BpaxOBYBATH TUIbKW NOBHY TAHJIEMHY
CHCTEMY.
- IS OIIHKM 3arajbHOTO BIUIUBY KOXHY
TaH/IEM-CHCTEMY HEOOXIIHO CHpuiiMaTH sK
TaKy, 10 MPOXOJAUTH 1O IIEHTPY B3IOBXK OCei
yMOBHMX cMmyr (auB. (5) HKYe uis
MICIIEBHX TTEPEBIPOK 1 pucyHOK 4.2b)
- KOKHY BICh TaHJIEMHOI CHCTEMH HEOOXiTHO
BpaxoByBaTH 3  JBOMAa  iICHTHYHUMH
KoJIeCaMH, TIpH IIbOMY HABAaHTXKEHHS Ha
koseco gopiBHIOE 0,500Q«
- KOHTaKTHY ITOBEPXHIO KOXKHOTO KoJIeca CITijt
npuiimMatu sk kBajapar i3 crtopoHoro 0,40 M
(Pucynok 4.2b).
(b) PiBHOMIpHO pO3MOMALIEHI HaBaHTAKECHHS
(cucrema UDL) maroTh HacTynmHy Bary Ha
KBaJ[paTHUI METp ySIBHOT CMYTH:

a0k (4.2)
0q — PETyIIOBaJIbHI KOEPILIEHTH
PiBHOMIpHO = pO3MOAUIEHI  HaBaHTAXEHHS
MaloTh  3aCTOCOBYBaTHCS  TUIBKM  Ha
HECHPUSTIUBUX AUISHKAX MOBEPXHI BIUIUBY

B M03/I0B)KHBOMY 1 ITOTIEPEYHOMY HaIpsiMax.
IIPUMITKA Mopens HABAHTAKECHHS LM1
npu3HaueHa  Juisi  BiZOOpa)KeHHS  CKYyMYeHHS
TPaHCIIOPTHUX 3aco0iB, 3aTOpiB i MPOOOK B pyci 3
BEJIMKOI0 YaCTKOIO BAXKKMX BAHTKHHUX aBTOMOOIIB.
B ocHoBHOMY, Oyay4n BHKOPHCTaHOIO 3 0a3HCHUMU
BEIMYMHAMHM BOHA OXOIUIIOE BIUIMBH CIIELialbHHUX
BaHTQ)XHUX TPAHCHOPTHUX 3acobiB y 600 kH, sk
BU3Ha4YeHo B [lomatky A.

(2) Mopnenp  HaBaHTaXEHHA 1 ciix
3aCTOCOBYBATH JIO KOXKHOI YMOBHOI CMYTH 1
70 IUIomli, 1Mo 3anmummiacs. Ha ymoBHIM
cmy3i Homep | BennuwMHM HaBaHTaXEHb
nmo3HavarThes K aQiQik 1 ogiQik (Tadmus
4.2). Ha nguisgHKax, MO0  3aJTHIIAIIUCA,
BEJIMYMHA HABAHTAXKEHHS II03HAYAETHCS SIK
OqrQrk.

(3) Benuuunu perymnroBaibHUX KOe(Dilli€HTIB
aQi, 0qi 1 0gr HEOOX1AHO BUOUpPATH

3aJIe)KHO BiJl OUIKYBAHOTO PYXY 1 MOXKIIUBO
BiJI pI3HHUX KJIACiB AOPIr. 3a BIICYTHOCTI
crerudikaiii i KoeQiieHTu ciia
MpUIMaTH, TAKUMHU, 1110 TOPIBHIOIOTH 1.
MPUMITKA 1 Bennuunu koedimieHTis aQi, dgi 1

Oqr HaBeneHO B HanioHansHOMY fozmatky. Y BCix
BHITAJKAX JJIST MOCTIB 0€3 JIOPOXHIX 3HAKiB, SKi
00MEXYIOTh Bary aBTOMOO1JTiB, PpeKOMEHIYIOTHCS TaKi
MiHIMaJIbHI BETHYUHU

ogi > 0,81 (4.3)
st 1 >2, agi > 1 ; ue 0OMexeHHs He
3aCTOCOBYETHCS 0
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- No more than one tandem system should be
taken into account per notional lane.
- Only complete tandem systems should be
taken into account.
-For the assessment of general effects, each
tandem system should be assumed to
travel centrally along the axes of notional lanes
(see (5) below for local verifications and Figure
4.2b).
-Each axle of the tandem system should be
taken into account with two identical
wheels, the load per wheel being therefore
equal to 0,5a0Qx .
- The contact surface of each wheel should be
taken as square and of side 0,40 m
(see Figure 4.2b).
(b) Uniformly distributed loads (UDL system),
having the following weight per square
metre of notional lane :

oqOk (4.2)
where aq are adjustment factors.
The uniformly distributed loads should be
applied only in the unfavourable parts of the
influence surface, longitudinally and
transversally.
NOTE LM1 is intended to cover flowing, congested or
traffic jam situations with a high percentage of heavy
lorries. In general, when used with the basic values, it

covers the effects of a special vehicle of 600 kN as
defined in annex A.

(2) Load Model 1 should be applied on each
notional lane and on the remaining areas.

On notional lane Number i, the load
magnitudes are referred to as aqiQik and aqiQik
(see Table 4.2). On the remaining areas, the
load magnitude is referred to as oqrQrk.

(3) The values of adjustment factors aqi, o,
and aqr should be selected depending on the
expected traffic and possibly on different
classes of routes. In the absence of
specification these factors should be taken
equal to unity.

NOTE 1 The values of aqi, g, and ogr factors are
given in the National Annex. In all cases, for bridges
without road signs restricting vehicle weights, the
following minimum values are recommended :

agi =0,8and (4.3)

for:i =2, a4 >1 ;thisrestriction being not applicable



Oqr - (4.4)
MMPUMITKA 2 Bennunau Koedilli€HTiB & MOXYTh
BIJITIOBiIaTH KJ1acaM pyXy HAaBEICHUM Y

HAI[IOHAILHOMY JTOJIATKY.

SKmo BOHWM JOPIBHIOIOTE |, BOHH BiJIOBINAIOTH
OUIKYBAaHOMY pPYXY, IHTCHCHBHOTO IIPOMHCIIOBOTO
MDKHApOJHOTO pyXy, IO TPEJACTABIISIE BEIUKY
YaCTUHY 3arajbHOTO BaHTAXKOIOTOKY y BUIJIAI
BOKKUX BAHTAXHHUX TPAHCIOPTHHX 3aco0iB. Jlims
OUTBII 3BUYHOTO CKJIQJy TPAHCIOPTHOTO IOTOKY
(aBTOMOO1TBHI JTOporM abo aBTOCTPaaN) MOXKE OyTH
3aCTOCOBAHO CEPEIHE OciabieHHsT KoedilieHTiB «,
BKHUBAaHUX JO TaHAEMHHX CHCTEM 1 pPIBHOMIpPHO
pO3TONIJICHUX HaBaHTaXeHb Ha cMy3i 1, (Bim 10 mo

20%).
(4) 3nauenns Qik

1 (Qik, BKJIIOYAOYU

JTUHAMIYHE TTOCUJICHHS, Il OpaTu 3 TaOuuIll

4.2

Table 4.2 - Load model 1 : characteristic values
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NOTE 2 Values of o factors may correspond, in the
National Annex,

to classes of traffic. When they are taken equal to 1, they
correspond to a traffic for which a heavy industrial
international traffic is expected, representing a large part
of the total traffic of heavy vehicles. For more common
traffic compositions (highways or motorways), a
moderate reduction of o factors applied to tandems
systems and the uniformly distributed loads on Lane 1
may be applied (10 to 20%).

(4) The characteristic values Qik and gik ,
dynamic amplification included, should be
taken from Table 4.2.

Location Tandem system TS UDL system
Axle loads Qix (kN) dix (or g ) (kN/m?)
Lane Number 1 300 9
Lane Number 2 200 2,5
Lane Number 3 100 2,5
Other lanes 0 2,5
Remaining area ( gw ) 0 2,5

Tab6auus 4.2 — Moaear HaBanTa:xeHHs 1: po3paxyHKoOBi MOKa3HUKH

Tangem-cucrema TS Cucrema UDL
MicuenoJio;KeHHs HaBaHTame(ll{:;;l) Ha Bich Qik ik (260 Gi) (KH/M?)

Cwmyra Homep 1 300 9

Cwmyra Homep 2 200 2,5

Cwmyra Homep 3 100 2,5

THIn cmyru 0 25

Iromma, 110 3aIuIImIacs 0 25

(9n)
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i@ agi Qi Agi Tik

IToznavennst

(1) — cmyra Ne 1 Qik=300 xH ; qu=9 xH/m?
(2) -cmyra Ne 1 Quk= 200 kH ; gu= 2,5 kH/w
(3) - cmyra Ne 1 Quk= 100 kH ; qu= 2,5 kH/w?
* i wi= 3,00 m

PucyHnok 4.2a —3actocyBanns Mopedi 1

PucyHnok 4.20 — 3acTocyBaHHs CHCTEeMH MOJeMiB
JJ1s1 lepeBipKU Ha MicleBY MilIHiCTb
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i@ agi Qi Agi Tik

Key

(1) Lane Nr. 1 : Qi =300 KN ; g1k = 9 kKN/m?
(2) Lane Nr. 2 : Qa =200 KN ; g2« = 2,5 KN/m?
(3) Lane Nr. 3: Qak = 100 kN ; gsk = 2,5 KN/m?
* For wi = 3,00 m

Figure 4.2a - Application of load Model 1

Figure 4.2b - Application of tandem systems for local
verifications



MPUMITKA 3acrocyBanus 4.2.4-(2) ta 4.3.2-(l) mo
4) JUIA 1€l MOAeTi TOoIsArae B  PO3MIIICHHI
HOMEpPOBaHHX CMYT pPYXy 1 pO3MIIIEHHI CHCTeM
TaHAEeMIB (B OUTBIIOCTI BHIMAJKIB JUTS OJHUX 1 THX K€
miepepisiB). [1o Beill JOBKHUHI 1 ITUPUHI TPUKIIATAETHCS
piBHOMipHO-po3moBCcIokeHe HaBaHTaxenHs (UDL)
TaK SIK 1I€ BUMAra€eThCsl JiHIEI0 BIUIMBY.

(5) Hna wmicueBUX TEpeBIpOK TaHAEM-
cucTeMy CITi Y 3aCTOCOBYBATH y
HallCIpUATIUBINKX Micusax. Tam, ge Ha
CYyCITHIX YMOBHHUX cMmyrax pyxy
BPaxoOBYIOThCS JB1 TaHIEMHI CHCTEMH, BOHH
MOXYTb OyTH 3CyHYTI OJM>Kue OJHO [0
O0JIHOI, 3 BIACTAHHIO MDK KOJICHUMH OCSMU
He MeHie Hik 0,50 M (pucyHOK 4.2b).

(6) Tam, ne 3arayibHi 1 MICIIEB1 BILTUBH MOXE
OyTH OOYMCIEHO OKpPEMO, 3arajibHi BIUIMBHU
PO3paxoBYIOTECS 3 BUKOPUCTaHHSIM
HACTYITHUX  CIPOIICHUX  aJbTePHATUBHUX

MIpaBUIIL:
IMNPUMITKA  HamionanpHuii  CTaHAapT  MOXE
BU3HAYaTH YMOBHM BXXUTKY I[MX aJIbTEPHATHBHUX
TPaBUIL.

a) Jlpyra 1 Tpers TaHAEMHI CHCTEMH
3aMIHIOIOThCS JIPYTOIO TaHIEMHOIO
CHCTEMOIO 3 Barolo 0ci, 110 JOPIBHIOE:

(200 aq2 + 100 ag3z) xH, a6o 4.5)
b) 3a yMOBH, KOJIM JOBXHHA IPOTOHY
nepesunrye 10 M, KOXHY TaHAEMHY CUCTEMY
cIting 3aMIHATH Ha KOXKHII cMy3i
30Cepe/HKCHUM HaBaHTAKEHHSIM OJHIET OCl,
Bara SKOi JIOPIBHIOE 3arajbHid Ba3zi JBOX
oce.
MPUMITKA V npomy BUNaJKy Bara oAMHOYHOI OCi
CTAaHOBUTH:
- 600 aq: kH Ha cmy3i Homep 1

- 400 aq xH Ha cmy3i Homep 2
- 200 aqs xH Ha cmy3i Homep 3

4.3.3 Moaejbr HABAHTAKeHHA 2

(1) Monenb HaBaHTaXeHHS 2 CKIaIa€ThCS 3
HaBaHTaXeHHs Ha 0JHY Bich foQak mpu Qak ,
o nopisHioe 400 kH, BriItouaroun
JMHAMIYHE TIOCUJICHHS, SIKE CITLI IPUKIaIaTH
y OyIib-SIKOMY MiCIli Ha TPOi3HIN YaCcTUHI.
[Ipote, KoNU 1€ TOPEYHO, MOXKHA
BpaxoBYBaTH TUIbKH OjHE KoJieco 200
Ba(xH).

(2) 3nauenns fq ciin BKa3aTH.

MMPUMITKA HanioHansHUIA CTAaHAAPT MOXKE MICTHTH
BeIHUYUHY fg. PekoMeHmyeThes mob fo = ag1.

(3) Tlo6nm3y npedopmamiiiHuX IIBIB CIiJ
3aCTOCOBYBAaTH JOJATKOBUN  JUHAMIYHUI
KoeQillieHT, M0  JOPIBHIOE  BEIMYHHI,
BHU3HaueHil y 4.6.1(6).

JCTY-H B EN 1991-2:2010

NOTE The application of 4.2.4-(2) and 4.3.2-(1) to (4)
practically consists, for this model, of choosing the
locations of the numbered lanes and the locations of the
tandem systems (in most cases in the same cross-
section). The length and width to be loaded by UDL are
those of the relevant adverse parts of the influence
surfaces.

(5) For local verifications, a tandem system
should be applied at the most unfavourable
location. Where two tandem systems on
adjacent notional lanes are taken into account,
they may be brought closer, with a distance
between wheel axles not below 0,50 m (see
Figure 4.2b).

(6) Where general and local effects can be
calculated separately, the general effects may
be calculated by using the following simplified
alternative rules :

NOTE The National Annex may define the conditions
of use of these alternative rules.

a) the second and third tandem systems are
replaced by a second tandem system with
axle weight equal to :

(200 aq2 + 100 ag3) kN, or (4.5)
b) for span lengths greater than 10 m, each
tandem system are replaced in each lane by
a one-axle concentrated load of weight equal to
the total weight of the two axles.

NOTE In that case, the single axle weight is :
— 600 a1 KN on Lane Number 1
— 400 ag2 kN on Lane Number 2
— 200 ags kN on Lane Number 3

4.3.3 Load Model 2

(1) Load Model 2 consists of a single axle load
PaQak with Qak equal to 400 kN,

dynamic amplification included, which should
be applied at any location on the carriageway.
However, when relevant, only one wheel of
200 o (kN) may be taken into account.

(2) The value of g should be specified.
NOTE The National Annex may give the value of fqo. It
is recommended that o = ao.

(3) In the vicinity of expansion joints, an
additional dynamic amplification factor equal
to the value defined in 4.6.1(6) should be
applied.
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(4) KoHTakTHY NOBEpXHIO KOXKHOI'O KOJeca
HEOOXIJJTHO BpaxOBYBAaTH SIK MPSIMOKYTHHUK 13
croponamu 0,35 m 1 0,60 M (Pucynox 4.3).
4.3.4 Mopaenb HaBaHTa:KeHHS 3
(cneniajbHi TPAHCNIOPTHI 3ac00H)

(1) Cnin Bu3HA4aTH 1 BpaxoOBYBAaTH MOMEII
CHeLiaTbHUX TPAHCIIOPTHUX 3aco0iB, Tam, e

HEOOXiHO.

MMPUMITKA HarmioHanbHUM JT0OAATKOM MOXYTh
BH3HAYaTHCh MOJIEIh HABAaHTa)KEHHS 3 Ta YMOBH ii
3aCTOCYBaHHsA. Y JIONAaTKy A HaBEIEHO PEKOMEHMIAIIIT

010 CTaHAAPTHHUX MOJEJeH 1 YMOB 1X BXKHUTKY.

4.3.5 Moaeab HAaBaHTa:KeHHH 4
(HaBaHTa)KeHHH BiJl HATOBILY)

(1) HaBanTaxkeHHS Big HATOBIY, SKIIO
HEOOXiMHO, Mae OyTM  TPEICTaBIICHO
MOJIEJUTIO HABAHTAXXEHHS, KA CKIATAETHCS 3
PIBHOMIPHO PO3MOJUIEHOTO HaBAaHTAKEHHS (3
ypaxyBaHHSM JUHAMIYHOTO MOCHJICHHS), IO

nopisHIoe 5 kKH/M?.
IMPUMITKA 3acrocyBanns mozeni LM4 moxe Oytu

BU3HAYEHO I 1HAUBIAyaJIbHOTO IPOEKTY.

(2) Mogenp HaBaHTaxeHHS 4  clif
3aCTOCOBYBAaTH /IO BIAMOBITHUX YacCTUH
JMOBXWHH 1 IIUPUHHU I3JI0BOTO TIOJIOTHA
aBTOJIOPOKHBOTO MOCTa, 3a HEOOXITHOCTI,
BKJIIOUAETHCS IIEHTpaIbHA PO3JUIOBA CMYTa.
o cuctemy HaBaHTaXe€Hb, MPU3HAYECHO IS
3arajlbHUX TIEPEBIPOK, 1 BOHA Mae OyTH
MOB's3aHA TUTBKH 3 TIEPEXITHOIO0 MPOCKTHOIO
CUTYAIII€l0.

4.3.6 Po3noaiu 30cepen:keHnX
HABaHTAXKeHb

(1) Pi3HI 30cepemkeHi HaBaHTaXEHHS, IO
PO3IIISIAIOTECSA JUIS MICIIEBUX TEPEBIPOK 1
MOB'A3aHI 3 MOJENSIMM HaBaHTaXKeHb 1 1 2,
MalTh OyTH BpaxoBaHl SK PIBHOMIPHO
PO3MOAUICH] IO BCIM IUIONII KOHTAKTY.
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(4) The contact surface of each wheel should
be taken into account as a rectangle of

sides 0,35 m and 0,60 m (see Figure 4.3).
4.3.4 Load Model 3 (special vehicles)

(1) Where relevant, models of special vehicles
should be defined and taken into account.

NOTE The National Annex may define Load Model 3
and its conditions of use. Annex A gives guidance

on standard models and their conditions of application.

4.3.5 Load Model 4 (crowd loading)

(1) Crowd loading, if relevant, should be
represented by a Load Model consisting of a
uniformly distributed load (which includes
dynamic amplification) equal to 5 KN/m?,

NOTE The application of LM4 may be defined for the
individual project.

(2) Load Model 4 should be applied on the
relevant parts of the length and width of the
road bridge deck, the central reservation being
included where relevant. This loading

system, intended for general verifications,
should be associated only with a transient
design situation.

4.3.6 Dispersal of concentrated loads

(1) The various concentrated loads to be
considered for local verifications, associated
with Load Models 1 and 2, should be taken as
uniformly distributed on their whole

contact area.



Ilo3HnayeHHs

X - MOB3/IOBXHS BiCh MOCTa

1 — y36ivus

Pucynok 4.3 — Moaejb HaBaHTa:KeHHSA 2

@

e~

Ilo3HavyenHs1

1 — BinOUTOK KOJIECA

2 — IOpOXHIH osr

3 — 3ayi300eTOHHA IUIUTA

4 — cepenHHA TTOBEPXHS 3aJ11300€TOHHOI TUIUTH
Pucynoxk 4.4 — Po3noaii 3ocepeakeHux
HABAHTAKeHb JIOPOKHIM OATOM Ta
3aJ1i300€ TOHHOI0 IJIUTOI0
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©

Key
X Bridge longitudinal axis direction
1 Kerb
Figure 4.3 - Load Model 2
457
e
Key

1 Wheel contact pressure

2 Pavement

3 Concrete slab

4 Middle surface of concrete slab

Figure 4.4 - Dispersal of concentrated loads through

pavement and a concrete slab
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(2) Posmonin THCKy B miapi MOKPUTTSA Ta
GETOHHOT TUIMTH MpUIMaTh Hig Kyrom 45°
70 LIGHTPY Bary IinTu (pucyHok 4.4).

MMPUMITKA VY pa3i po3noaisTy 3yCHib uyepes3
3a0yTOBKY a00 rpyHT, muB. [IpumiTku y 4.9.1.

(3) Po3nopin yepe3 qOpOKHE IOKPUTTS Ta
OPTOTPOITHE 3/T0BE TIOJOTHO CIIi/T OpaTH i

kyrom 45° 0 eHTpy Baru mWIMTH (PUCYHOK
4.5).

MMPUMITKA Ilonepeunuii po3noisl HaBaHTaKEHHS
MiX pedpamMH OpPTOTPOIHOTO I37I0BOTO IOJOTHA TYT

HE pO3IIAAA€THCA.

4.4 I'opu3oHTAJIBHI CHJIM —
XapaKTepUCTHYHI 3HAYEeHHS
4.4.1 Cuu raibMYBaHHS Ta NPHCKOPEHHSA
(1)P TamemiBHY cruty Qik CITig BpaxoByBaTH
SIK TIO3/TOBXKHE 3yCUJIS, 110 JTIE B
MMOBEPXHEBIHN IUIOMIMHI TPOI3HOT YACTHUHHU.
(2) XapakrepuctmuHe  3HaueHHS  Q,
oomexerne 1o 900 kH mo Bciii mmupuHi MOCTa,
HEOOXIZIHO  PO3paxoBYBaTH SK YacCTHHY
3aralbHUX MAaKCUMaJbHUX BEPTHUKAIbHHUX
HaBaHTAXXE€Hb, BIAMNOBIIHUX [0 MOJIEIl
HaBaHTaXeHHs 1, SKa 3acCTOCOBYETHCS JI0
CMYTrd HOMep | TakuM YMHOM:
Qi = 0,6 001 (2Qik) + 0,10aqiqiw1L
180aq1 (kN) < Qi < 900 (xH), (4.6)
ne: L mosxuHAa 1310B0T0 HOJI0OTHA 200

YaCTHUHHU, IO PO3IIIAAAECTHCA.

MNPUMITKA 1 Hanpuknan, Qi = 360+2,7 L (< 900
kH) anst cMmyru, mupuHa SKOI CTAaHOBUTH 3M 1 JUIst
HaBaHTaXXyBaHOi JoBxkmHM L >1,2 M, skmo
Koe(ILliEHTH o TOPIBHIOIOTH OJJMHUIII.

INPUMITKA 2 Bepxuas mexa (900 xH) moxe OyTtu
BiJperyJibOBaHa Yy  HAliOHAILHOMY  JIONATKY.
Bemmumra 900 kH mnpusHaueHa Ui TOKPUTTA
MaKCHMAJIBHOI'O TaJbMIBHOTO 3YCHUIS BiHCHKOBHX
TPaHCIOPTHHX 3ac00iB, 3rigHo 3 STANAGS.

(3) 3a HeoOXimHOCTI, CIiJ BU3HAYATH
FOPU3OHTAJIBHI ~CHJIM, IO TOB'SI3aHi 3

MOACIIIIO HAaBAaHTAXXCHHA 3,

Pucynoxk 4.5 — Po3noain 3oceper:keHNX HABAHTAKEHb
JOPOKHIM OISITOM Ta OPTOTPOIMHOI0 ILTUTOIO
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(2) The dispersal through the pavement and
concrete slabs should be taken at a spreadto-
depth ratio of 1 horizontally to 1 vertically
down to the level of the centroid of the slab
(Figure 4.4).

NOTE In the case of dispersal through backfill or earth,
see the NOTES in 4.9.1.

(3) The dispersal through the pavement and
orthotropic decks should be taken at a spread-
to-depth ratio of 1 horizontally to 1 vertically
down to the level of the middle plane of the

structural top plate (Figure 4.5).
NOTE The transverse distribution of the load among the

ribs of the orthotropic deck is not considered here.

4.4 Horizontal forces - Characteristic values
4.4.1 Braking and acceleration forces

(1)P A braking force, Qik, shall be taken as a
longitudinal force acting at the surfacing level
of the carriageway.

(2) The characteristic value of Q, limited to
900 kN for the total width of the bridge, should
be calculated as a fraction of the total
maximum vertical loads corresponding to the

Load Model 1 likely to be applied on Lane
Number 1, as follows :
Qik = 0,6 ag1 (2Qi) + 0,100qiqiw1L
18001 (kN) < Qi< 900 (kN), (4.6)
where :L is the length of the deck or of the part

of it under consideration.

NOTE 1 For example, Qi =360 + 2,7L (< 900 kN) for
a 3m wide lane and for a loaded length L>1,2 m, if
factors are equal to unity.

NOTE 2 The upper limit (900 kN) may be adjusted in
the National Annex. The value 900 kN is normally
intended to cover the maximum braking force of
military vehicles according to STANAG?E.

(3) Horizontal forces associated with Load
Model 3 should be defined where
appropriate.

Figure 4.5 - Dispersal of concentrated loads through
pavement and orthotropic decks



IMPUMITKA T'opuzoHTaNBHI CHITH, TIOB's13aHi 3
MOJIEIUTIO HABAaHTAXEHHS 3, TAKOXK MOXYTh
BH3HAYATHCS 1 HAIlIOHAIEHUM JOJIaTKOM.

(4) Lo cmiry chig BpaxoBYBaTH  SK
HaNpaBJeHy B3JIOBX OCi OyIb-SKOi CMYTH.
IIpote, sKkmO e(PeKT EKCICHTPUIHOCTI
HE/IOCTATHIN, CHJIa MOXE PO3TIISAATHCS UIs
3aCTOCYBaHHS TUIBKM B3JIOBX OCI IPOiI3HOI
YACTHHU 1 PO3MOJUIATHCSA MO HaBaHTAKEHIN
JOBKUHI.

(5) Cunmu TATM cnig BpaxoBYBATH Tiei XK
BETMYHMHM, IO 1 TAJIbMIBHI CHIIH, aje Yy

MPOTUJIEKHOMY HarpsMi.
IMPUMITKA TlpaxruuHo 11e 03Hayae, mo Qi Moxe
6yTI/I SIK HCTaTUBHOIO, TaK 1 MO3UTHBHOIO.

(6) T'opuzoHTaNbHA cUJA, IO TEPEAAETHCS
nebopmalifHuMy mBaMu ab0 TPHUKIIAJIEHA
70 €JEMEHTIB KOHCTPYKLIi, $KI MOXYTh
HABaHTaXXyBaTUCS TUIbKU OJIHIEIO BICCIO, MA€

OyTH BH3HaYeHa.
IMPUMITKA Benuuuna ans Qi MOXke BH3HAYaTHCS
3TiAHO 3 HAI[IOHAJLHHUM JOJATKOM. PEKOMEHI0BAHOIO
BEJTUUHHOIO €:

Q|k = 0,60(Q|Q|k (4.6a)
4.4.2 BinueHTpoBi Ta iHIIi MoNepeYHi cuiIu

(1) TIlomepeuna cuma Qw, Mae Oyt
BpaxoBaHa SK TOINEpPEYHa Chja, 10 i€ Ha
BEpXHIO TIOBEPXHIO TMPOI3HOI 4YacCTHUHHU, 1
paziabHO IO BITHOUICHHIO J0 OCl1 MPOi3ZHOI
YaCTHHH,

(2) Xapakrepuctuune 3HaueHHs Qik, IKe
BKJIFOYAE TUHAMIYHI BIUIMBU, HEOOX1IHO
BHOMpATH 3rigHO 3 Tadymiero 4.3.

Ie:

I - TOPU3OHTAJIBHUU pajlyC OChOBOI JiHIi
MPOI3HOT YACTUHH, M

Qv — 3aranpHa MakcUMallbHa Bara
BEPTUKAIBHUX 30CEPEIHKCHIX HABAHTAKCHD
TaHJAEMHOI CHCTEMH MOJIEJII HaBaHTAKEHHS

LMI1, to61o ZaQi (2Q,) (tabmuus 4.2).

JCTY-H B EN 1991-2:2010

NOTE The National Annex may define horizontal
forces associated with Load Model 3.

(4) This force should be taken into account as
located along the axis of any lane.

However, if the eccentricity effects are not
significant, the force may be considered to be
applied only along the carriageway axis, and
uniformly distributed over the loaded length.

(5) Acceleration forces should be taken into
account with the same magnitude as braking

forces, but in the opposite direction.
NOTE Practically this means that Qix may be negative
as well as positive.

(6) The horizontal force transmitted by
expansion joints or applied to structural
members that can be loaded by only one axle
should be defined.

NOTE The National Annex may define the value for 1k
Qik. The recommended value is :

Q||< = 0,60(Q|Q|k (4.6&)
4.4.2 Centrifugal and other transverse
forces
(1) The centrifugal force Qw should be taken as
a transverse force acting at the finished
carriageway level and radially to the axis of
the carriageway.

(2) The characteristic value of Q , in which
dynamic effects are included, should be taken
from Table 4.3. where :

r is the horizontal radius of the carriageway
centreline [m]

Qv is the total maximum weight of vertical
concentrated loads of the tandem systems of

LML, i.e. ) 0g;(2Q;) (see Table 4.2).
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Tabumnug 4.3— XapakTepucTHYHI BeJIMYHMHH BiALIEHTPOBUX CHJI

Quw =0,2Qy (xH) Ko I < 200M

Qw = 40Q./r (xH) axkmo 200 <r <1500 m

Qw=0 axmo > 1500 m

Table 4.3 - Characteristic values of centrifugal forces

Qu =0,2Qv (kN) if r <200 m

Qu = 40Qu/r (kN)

if200<r<1500m

Qw=0 if r >1500

(3) Qtk i mpuitMaTH K TOYKOBE
HABaHTAXCHHS Y Oy/Ib-IKOMY ITOIIEPEIHOMY
nepepisi i310BOro NoJoTHa.

(4) 3a HeoOXimHOCTI, CJiJ BpaxoBYBaTH
MONEPEYHl CHUJIM BiJl KOCOTO TallbMyBaHHS
abo kxoB3aHHs. [lomepeuna ranpMmiBHa cuia
Quk, gopiBHIOE 25% BiI TO3J0BXKHBOTO
ralbMyBaHHS a00 TPUCKOPIOBAIBHOI CHIIH
Qik, 1 Mae po3riiggaTHCs SK Taka, MO0 JIiE
omHoyacHo 3 Qi Ha BepxHili TOBEpXHI
MPOI3HOT YaCTUHHU.

ITPUMITKA HartioHanpHUH cTaHAAPT MOXKE
BU3HAYATU MiHIMaJIbHE MONIEPeYHE HABAHTAKEHHS. Y
OLIBILIOCTI BUMAJIKIB, CHIIH, 1110 BUHUKAIOTH y Pe3YJbTaTi
i1 BiTpY 1 HAi3[(iB HA OOPIOPHHI KaMiHb,
3a6e3neqy10Tb JAOCTAaTHE MOIIEPEYHE HABAHTAXKCHHI.
4.5 TI'pynu pyxoMux HABAHTaKeHb Ha
aBTOJ0POKHI MOCTH

4.5.1 XapakTepucTU4HI
0araTOKOMIIOHEHTHHUX BILIMBIB
(1) OpHOYACHICTP CHCTEM HaBaHTaXXCHb,
BU3HaueHUX y 4.3.2 (MoJie’h HaBaHTAKCHHS
1), 4.3.3 (monmens HaBaHTaxeHHs 2), 4.3.4
(Monmeny HaBanTaxkeHHs 3), 4.3.5 (Monenb
HaBaHTaXeHHS 4), 4.4 (rOpU30HTAIIbHI CHIIH)
1 HaBaHT@KCHHs, OMHCAHI B PO3AUTL 5 A
MIMIOXITHUX JIOPDKOK, HEeOoOX1IHO
BpPaxOBYBaTH BIAIIOBIAHO bi (o) rpymn
HaBaHTaXXeHb, HaBeleHHX y Tabmumi 4.4a.
KoxHy 3 IUX Tpyn HaBaHTaXEHb, SIKIIIO BOHU
B3a€EMHO BHUKJIIOUAIOTHCS, CIIJI PO3TIIAIATH SIK
HOPMAaTUBHY  PO3PaxyHKOBY  [Jil0 TS
KOMOIHYBaHHS 3 HaBaHTKEHHSMH, IO HE
BITHOCSITBCSI JIO IOPOKHBOTO PYXY.

JHAYCHHA
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(3) Qu should be assumed to act as a point load
at any deck cross-section.

(4) Where relevant, lateral forces from skew
braking or skidding should be taken into
account. A transverse braking force, Qu« ,
equal to 25% of the longitudinal braking or
acceleration force Qi , should be considered to
act simultaneously with Qi at the

finished carriageway level.

NOTE The National Annex may define a minimum
transverse loading. In most cases, forces resulting from
wind effects and collisions on kerbs provide a sufficient
transverse loading.

4.5 Groups of traffic loads on road bridges

4.5.1 Characteristic values of the multi-
component action

(1) The simultaneity of the loading systems
defined in 4.3.2 (Load Model 1), 4.3.3
(Load Model 2), 4.3.4 (Load Model 3), 4.3.5
(Load Model 4), 4.4 (horizontal forces)

and the loads defined in section 5 for footways
should be taken into account by

considering the groups of loads defined in
Table 4.4a. Each of these groups of loads,
which are mutually exclusive, should be
considered as defining a characteristic action
for combination with non-traffic loads.
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Tadauns 4.4a — OuiHKa rpyn HABaHTAKEeHb Bill JOPOKHBOI0 PYXy (PO3PaXYHKOBi BeJIMYMHH 0araTOKOMIOHEHTHHX BILIHBIB)

Tporyapu i
IIpoi3Ha yacTuna BeJIOCHTIEAHI
JTOPiKKH
Tun Tinbkn
Beptukanbni cuin I'opusonTanbHi cuan BEPTHKAJIBHI
HABAHTaKeHHS
CHJIH
Ilocunanns 4.3.2 4.3.3 4.3.4 4.3.5 4.4.1 4.4.2 5.3.2-(1)
LM3 L . .
LM2 . . LM4 . LlenTpo-6ixHi| PiBHOMipHO
Cucrema LMI (cucremu (cmerianbH1 ["anpMiBHI cunu . .
) (mooanHOKA . |(HaBaHTa)KEHHS Ta MONEpeyHi | pOo3NOoJiIeHe
HABaHTaXEHb TS i UDL) . TPaHCIIOPTHI . Ta CUJIH TATH
BiCb) BiJ] HATOBILY) CHJIH HaBaHTaKEHHS
3aco0m)
la Po3paxyHKOBi a a Kom6inoBaHa
P BEJIMYMHH BEMYMHA °
Po3paxyHKOBI
A rp.1b BECJIMYMHU
=
[0
% r—
e BEJIMUUHN", SIK1 PO3paxyHKOBa | pO3paxyHKOBa
=
3 rp.2 | 4acro IOBTO- BEJINYMHA BEJINYMHA
= PIOIOThCS
E .3 d pO3paxyHKOBa
2 BEIIMYMHA °
—~
— pO3paxyHoBa PO3paxyHKOBa
p- BEJIMYMHA BEJUYMHA
us. po3paxyHKoOBa
rp.5
Homatok A BEITWYNHA
BB moMiHyr0490i KOMIIOHEHTH (ITO3HAYEHO SK KOMIIOHEHTY, SIKa TIOB'sS3aHa 3 TPYIIOK0)

4 _ BU3HAYAE€THCS 3T1IHO 3 HAIlIOHAJIBLHNUM JOHATKOM

b

- BU3HAYAETHCS 3Ti/IHO 3 HAI[IOHAJIBHUM OJaTKOM. PexoMenoBana Benuunna 3 kH/m?

¢- Tue.5.3.2.1-(2). Crix po3risimaTy JInIe OAHY MIIOXiIHY JTOPIKKY K HAaBAHTAXKEHY, SIKIIO ii BIUITMB OLITBII HECTIPUSTINBHHN, HijK
BIUTHB BiJ ABOX HABAHTAYKCHUX IMIIIOXiTHUX JOPikKOK

d

- SIKIIO PO3TIISIAETHCS TP.4,11 TPyNa HE3aCTOCOBHA,
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Table 4.4a - Assessment of groups of traffic loads (characteristic values of the multi-component action)

CARRIAGEWAY FOOTWAYS
AND
CYCLE TRACKS
Load type Vertical forces Horizontal forces| vertical forces
only
Reference 4.3.2 4.3.3 4.34 4.35 4.4.1 4.4.2 5.3.2-(1)
Load system LM1 (TSand LM2 (Single LM3 (Special LM4 (Crowd Braking and Centrifugal Uniformly
UDL systems) axle) vehicles) loading) acceleration and Distributed
forces transverse load
forces
ra Characteristic a a Combination
g values value ®
r1b Characteristic
g value
2 Frequent Characteristic Characteristic
Groups of g values® value value
Loads (3¢ Characteristic
g value ©
Gra Characteristic Characteristic
value value °
Gr5 See annex A Characteristic

value

Dominant component action (designated as component associated with the group)

@ May be defined in the National Annex.
® May be defined in the National Annex. The recommended value is 3 KN/m?.
¢ See 5.3.2.1-(2). One footway only should be considered to be loaded if the effect is more unfavourable than the effect of two loaded footways.

d This group is irrelevant if gr4 is considered.




4.5.2 Inmi THNOBI 3HAYEHHSA
0araToOKOMIIOHEHTHHMX BILINBIiB

(1) Yacri BIiTMBY CKIIAAIOTHCS TUIBKH 3
YaCTUX BEJIMUMH MOJEI HaBaHTaxkeHHs LM1
a60 mozaem LM2, yacTuX BEIHMYMH
HaBaHTAXXCHb HA MIMIOXITHI JOPDKKU a00
BEJIOCHUIIECTH] TOPDKKH (BPaxoBYIOUH
HaHOUTBIIT HECTIPUATIIHBI), 03 OyIb-SIKHX
CYITPOBOJKYIOYMX KOMIIOHEHTIB, HABEICHUX
y Tabnuii 4.4b.

MMPUMITKA 1 J]71st o0kpeMUX KOMIIOHEHTIB BIUIMBIB
BiJl pyXy Il BEIMYMHHU BU3HAYAIOTHCS 3TiqHO 3 EN
1990, A2.

IMPUMITKA 2 JIns niceBAO-MOCTIHHUX BETUYHH, K
MIPaBUIIO0, BOHH JIOPIBHIOIOTH HYJIO, 3riaH0 3 .EN
1990, A2.

MMPUMITKA 3 SIkiio y Hal[ioHaJIbHOMY JTOJIATKY €
TIOCHJIAHHS HA HEYACTi BEIMYMHH 3MiHHUX BIUTUBIB,
3aCTOCOBYETHLCS T€ XK came MpaBuio, mo i B 4.5.1.
BukonyeTbcst 3aMiHa BCiX XapaKTEPUCTUUHHUX 3HAYECHBb
y Tabnuii 4.4 HEeYaCTUMH BEJIMUMHAMU, HABEJICHUMU B
crarmapti EN 1990, A2. Iamri BenuuuHu TaOMHII HE
3MiHIOIOTECS. [IpoTe Hewacra rpymna rp.2 npakTHYHO
HE3aCTOCOBYETHCS JUISI aBTOIOPOXKHIX MOCTIB.

JCTY-H B EN 1991-2:2010

4.5.2 Other representative values of the
multi-component action

(1) The frequent action should consist only of
either the frequent values of LM1 or the
frequent value of LM2, or the frequent values
of loads on footways or cycle-tracks (taking
the more unfavourable), without any
accompanying component, as defined in
Table 4.4b.

NOTE 1 For the individual components of the traffic
action, these representative values are defined in EN
1990, A2.

NOTE 2 For quasi-permanent values (generally equal to
zero), see EN 1990, A2.

NOTE 3 Where the National Annex refers to infrequent
values of variable actions, the same rule as in 4.5.1 may
be applied by replacing all characteristic values in Table
4.4 by infrequent values defined in EN 1990, A2,
without modifying the other values mentioned in the
Table. But the infrequent group gr2 is

practically irrelevant for road bridges.

Tadauns 4.4b — Ouinka rpyn HaBaHTaKeHb BiJl TPAHCIOPTHOrO PyXy (BeJHYHHU 6AaraToOKOMIOHEHTHOTO

BILTUBY)

IIpoi3Ha yacTuHa

Tporyapu i
BeJIOCHIIETHI T0PiKKH

Tun HaBaHTaKEeHHSI

BepTukajabHi cuiu

TTocunanus 43.2

433 5.3.2-(1)

CucreMa HaBaHTa)XE€Hb LM1

(cucremu TS 1 UDL)*

LM2 PiBHOMIpHO po3nojiieHe
(oaMHOYHA BIChH) HaBaHTaXCHHSI

m.1a Bennaunm, 1110 yacto
MTOBTOPIOIOTHCS
I'pynu mp.1b Benuuunuy, mio yacro
HaBaHTa)KECHb MTOBTOPIOIOTHCS
.3 Beanuunu, mo ‘I&(;TO
MTOBTOPIOIOTHCS

@ — Crizx po3IyIAaTH TUIBKHA OIUH TPOTYap SIK HABAaHTAXKEHUH, SKIIO BIUIMB BiJ] HHOTO HAHOUIbII HECHPHUATIUBUI,

HI)XK BIUIMB BiJ] IBOX HABAHTAXXCHUX TPOTYapiB.

* TS - Tanpem-cucrema; UDL — PiBHOMIpHO po3mojiijieHe HABaHTaKEHHS

Taomuusa 4.4b — Assesment of group oftraffic loads (frequent values of multicomponent action)

FOOTWAYS AND
CARRIAGEWAY CYCLE TRACKS
Load type Vertical forces
Reference 4.3.2 4.3.3 5.3.2-(1)
load system LM1 LM2 Uniformly distributed
(TS and UDL systems) (single axle) load
Grouns of grla Frequent values
P grlb Frequent values
loads
gr3 Frequent values ?

4 — One footway only should de considered to be loaded if the effect is more unfavorable than the effect of two

loaded footways.
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4.5.3 I'pynu HaBaHTa:KeHb B
KOPOTKOYACHHUX NPOEKTHHUX CHUTYaLlisIX
(1) IpaBuna, mo HaBeneni y 4.5.1 1 4.5.2
3aCTOCOBYIOTHCSL 31 3MiHaMH, BKa3aHUMHU Y
4.5.3(2).

(2) nst mepeBipok y mepexiTHuX IPOSKTHHX
CHUTYallifX, pPO3PAaXyHKOBI BEJIMYMHH, IO
[IOB'A3aH1 3 TAHIEMHOIO CHCTEMOIO,
HEOOXiJJHO BPaxOBYBaTH, TAKHUMH 1110,
nopiBaOOTH 0,800iQik, a BCi iHIIT
PO3paxyHKOBI, 9aCTO IOBTOPIOBaHI 1 ICEBIO-
MOCTIMHI BEJIMYMUHH , , 4 TAKOXK
TOPU30HTAJIbHI CUJIU, TaK SIK 11€ BKa3aHO IS
MPOEKTHHUX CUTYaIlli, 10 MOCTIHHO
MOBTOPIOIOTHCS, O€3 AKUX-HEOy b 3MIH
(ToOTO, BOHM HE 3MEHUIYIOTHCS MPONOPLINHHO
Ba3l TaH/IEMIB).

MNPUMITKA VY nepexiiHUX TPOEKTHHUX CHUTYAIlisIX
4yepe3 oO0CIyroByBaHHS JOPIr ad0 MOCTIB, JTOPOXKHIH
PYX y HOPMQJIBbHOMY DPEXHUMI 30CEPEIKYETbCA Ha

MEHIIHX TUTOMIAX 06€3 3HAYHOTO 3HIDKCHHS, IPH [IbOMY
YacTIIAIOTh TPUBAJ 3aTOPH B PYCI.

4.6 MopeJi HABAaHTaKeHb JIS
PO3paxyHKIiB 32 BTOMOIO

4.6.1 3arajabHi No/10:KeHHS

(1) HoposxHiif pyX Ha MOCTax CTBOPIOE
CIIEKTp HaIpYXKeHb, SIKHH MOYKE BUKIIUKATH
yToMJieHiCTh. CIIeKTp HaNpyKeHb 3a1€KUTh
BiJI T€OMETPIi TPAaHCIOPTHHX 3aCO0IB, BiJ
HaBaHTAXXE€Hb Ha OCl, BiJ BIACTaH1 MDK
TPaHCIOPTHUMHU 3ac00aMH, BiJl CKJIa1y
YYaCHUKIB IOPOKHBOTO PYXY Ta BiJ HOTO
IUHAMIYHOT Iii.

(2) Hmwxue B 4.6.2 - 4.6.6 BU3HaUEHO M'SITh
Mo/iefiell BTOMHUX HaBaHTaXKEHb Bijl

BCPTHUKAJIbHUX CHUIJI.

MNPUMITKA 1. JIng iHAUBIAYaJbHOTO TPOEKTY
TOPM30OHTANbHI ~ CHJIM  MOXYTb  BPaxOBYBaTHChH
OJJHOYACHO 3 BEPTUKAJBHUMHU CHJIAMHU: HAIpPHKIAT,
iHOml pa3oM 3 BEPTUKAIGHUMH HAaBaHTAKCHHSIMH

HEOOXiHO PO3TIISAATH BiALIEHTPOBI CIUTH.
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4.5.3 Groups of loads in transient design
situations

(1) The rules given in 4.5.1 and 4.5.2 are
applicable with the following modifications
given in 4.5.3(2).

(2) For verifications in transient design
situations, the characteristic values associated
with the tandem system should be taken equal
to 0,8a0iQik, and all other characteristic,
frequent and quasi-permanent values and the
horizontal forces are as specified for
persistent design situations without any
modification (i.e. they are not reduced
proportionally to the weight of the tandems).

NOTE In transient design situations due to road or
bridge maintenance, the traffic is commonly
concentrated on smaller areas without being
significantly reduced, and long lasting traffic jams are
frequent. However, more reductions may be applied in
cases where the heaviest lorries are diverted by

appropriate measures.
4.6 Fatigue load models

4.6.1 General

(1) Traffic running on bridges produces a
stress spectrum which may cause fatigue. The
stress spectrum depends on the geometry of the
vehicles, the axle loads, the vehicle

spacing, the composition of the traffic and its
dynamic effects.

(2) In the following, five fatigue load models
of vertical forces are defined and given in
4.6.21t0 4.6.6.

NOTE 1 Horizontal forces may have to be taken into
account simultaneously with vertical forces for the
individual project : f



IMPUMITKA 2 BuxkopucTaHHIO Pi3HUX MOJIEINeH
BTOMHHX HaBaHTa)KEHb JAE€THCSI BU3HAUCHHS Y
craggaprax EN 1992 - EN 1999; amxde HaBOAUTHCS
JOAATKOBA 1H(POPMAITis:

a) MOJielli BTOMHUX HaBaHTaxeHb |, 2 1 3 mpu3HaveHi
JUIE  BUKOPHUCTAaHHA 3  METOI0  BU3HAUYCHHS
MakCHUMaJbHUX 1 MiHIMAJIBHUX HaIpyXeHb, SKi
BUHHKAIOTh B PE3YJbTATI MOXKIMBOIO PO3TaIlyBaHHS
HABaHTA)KCHHS HA MOCTY 3a OJIHIE€IO 3 WX Mojeinel. Y
Oaratpox BHnanakax y cranaaprax EN 1992 - EN 1999
BHUKOPHCTOBYETHCSL TUIBKM anreOpaiuHa pi3HHLS MiX
LIUMH HaIpy>KEHHSIMU.

b) Mozeni BTOMHHX HaBaHTakeHb 4 1 5 mpu3HaveHi
JUTSl BAKOPUCTAHHS 3 METOIO BU3HAYEHHSI CIIEKTPiB
Jliarna3oHy HaNpyXeHb, sKi BHHUKAIOTh MPHU MPOI3i Mo
MOCTY BaHT2)KHUX aBTOMOOLITIB.

C) - MojieNi BTOMHHX HaBaHTaXKeHb | i 2 mpu3HadeHi
JUISl BUKOPHCTAHHS 3 METOI0 TEPEBIPKH, MOXKIHMBOCTI
pO3TJISITy BTOMHOI JIOBTOBIYHOCTI SIK HEOOMEKEHOI,
SIKIIO Yepe3 TMOCTIHHY aMILTITYy HallpyXeHHS € MeXa
yromieHocTi. ToMy BOHM 3aCTOCOBYIOTBCS — JUIS
CTAlIeBUX KOHCTPYKIIH, aje MOXYThb BHIBUTHCS
HEeMPUIATHUMU JUI  IHIOWX Martepiaimie. Mopenb
BTOMHOI'O HaBaHTaXeHHI | €, B OCHOBHOMY,
KOHCEPBATUBHOIO 1 PO3MOBCIO/KYETHCSI aBTOMATHYHO
Ha OaraTtocMyroBuii BIUIMB. MoJenb BTOMHOIO
HaBaHTAXXEHHS 2 € Olapll TOYHOI, HiX Moxens
BTOMHOI'O HaBaHTa)XXEHHs 1, SKIIO Ul TEpeBipKH Ha
YTOMJICHICTh MOXKHa 3HEXTYBATH IIPHCYTHICTIO Ha
MOCTY OJIHOYACHO JIEKIIbKOX BaHTQXKHHX aBTOMOOLIIIB.
Skmo Hi, T ChOig  BHUKOPUCTOBYBATH  TiNBKU
JIOTIOBHUBIIN JOAATKOBUMH JaHUMHU. vy
HAIIOHAILHOMY JIOJIaTKy MOXYTh OYTH JaHi YMOBH
3aCTOCYBaHHS MOJIeJIeif BTOMHHX HaBaHTaKeHb 1 1 2.

d) Moperni BTOMHHX HaBaHTaxeHb 3, 4 1 5 mpu3HaveHi
ISl BUKOPHCTaHHA 3 METOI0 OLIHKA  BTOMHO{
JIOBrOBIYHOCTI Ha OCHOBI KPUBHX BTOMHOI MIIHOCTI,
omucannx y EN 1992 - EN 1999. Bouu He
BUKOPHCTOBYIOTBCS 3 METOI MEPEBIPKH, MOXKIHUBOCTI
pO3TIIsiy BTOMHOI JIOBrOBIYHOCTI SIK HEOOMexeHol. 3
i€l K MPUYMHK, B YUCIIOBOMY BiJTHOILICHHI X HE MOXHa
MOpPiBHIOBaTH 3 MoJIeIsiIMA BTOMHOTO HaBaHTa)keHHs 1 i
2. Mopens BTOMHOTO HaBaHTa)KEHHA 3 TaKOX MOXHA
BUKOPHUCTOBYBATH [UIA O€3MOCEPENHBOI  TMEPEeBipKU
NPOEKTIB CIPOIIEHUMU METOJaMH, B SKHX BIUIUB
pigHOTO O00CSTY TPAHCIIOPTHHUX IIEPEBE3CHb 1 AESIKHUX
pO3MIpiB  MOCTIB  BpaxOBYEThCS 3a  JIOIIOMOTOIO
PETYNIOBATIBHOTO KOC(DIIIEHTA Ae,IKUIl 3AJICKUTH B[
Marepiaiy.

€) 3 MOTJIATY Pi3SHOMAaHITHOCTI MOCTIB 1 IOPO>KHBOTO
PYyXYy 1 SIKIIO MOXKHA 3HEXTYBATH MIPHUCYTHICTIO HA MOCTY
OIHOYACHO JEKIJIBKOX BAHTAKHHMX aBTOMOO1IIIB, MOJEIb
BTOMHOI'0 HaBaHTaKEHHS 4 € OLIbII TOYHOK, HIXK
Mozenb 3,. B iHmoMy BUnaaky ii ciix BUKOPUCTOBYBATH
TLIBKY JIOMOBHUBIIM JOAATKOBUMH JIAHUMH,
HaBEJICHUMH B HAIlIOHAJILHOMY JIOZIATKY.

f) Mozmens BTOMHOTO HaBaHTa)KEHHS 5 €
Hal3arajJbHIIIOI MOJEIUTIO, III0 BHKOPHCTOBYE
(akTH4HI JaHI JOPOXKHBOTO PYXY.
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NOTE 2 The use of the various Fatigue Load Models is
defined in EN 1992 to EN 1999 and further information
is given as below :

a) Fatigue Load Models 1, 2 and 3 are intended to be
used to determine the maximum and minimum stresses
resulting from the possible load arrangements on the
bridge of any of these models ; in many cases, only the
algebraic difference between these stresses is used in
EN1992 to EN1999.

b) Fatigue Load Models 4 and 5 are intended to be used
to determine stress range spectra resulting from the
passage of lorries on the bridge.

c) Fatigue Load Models 1 and 2 are intended to be used
to check whether the fatigue life may be considered as
unlimited when a constant stress amplitude fatigue limit
is given. Therefore, they are appropriate for steel
constructions and may be inappropriate for other
materials. Fatigue Load Model 1 is

generally conservative and covers multi-lane effects
automatically. Fatigue Load Model 2 is more accurate
than Fatigue Load Model 1 when the simultaneous
presence of several lorries on the bridge can be
neglected for fatigue verifications. If that is not the case,
it should be used only if it is supplemented by additional
data. The National Annex may give the conditions of
use of fatigue load models 1 and 2.

d) Fatigue Load Models 3, 4 and 5 are intended to be
used for fatigue life assessment by reference to
fatigue strength curves defined in EN1992 to
EN1999. They should not be used to check whether
fatigue life can be considered as unlimited. For this
reason, they are not

numerically comparable to Fatigue Load Models 1
and 2. Fatigue Load Model 3 may also be used for
the direct verification of designs by simplified
methods in which the influence of the annual traffic
volume and of some bridge dimensions is taken into
account by a material-dependent adjustment factor
j.e.

e) Fatigue Load Model 4 is more accurate than
Fatigue Load Model 3 for a variety of bridges and of
the traffic when the simultaneous presence of several
lorries on the bridge can be neglected. If that is not
the case, it should be used only if it is supplemented
by additional data, specified or as defined in the
National Annex.

f) Fatigue Load Model 5 is the most general model,
using actual traffic data.
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IIPUMITKA 3 BennuuHu HaBaHTa)KeHb JJII MOJENEH
BTOMHHMX HaBaHTaXeHb | - 3, MAXOmATH Ui THIIOBOTO
IHTEHCHBHOTO pyXy Ha €BpONEHChKHX OCHOBHHUX
IIOCEHHUX Joporax abo aBTocTpamax (pyx kareropii Ne
1, six Bkazano B Tabmmii 4.5).

INPUMITKA 4 BenuumHu Mozeneil BTOMHOIO
HaBaHTaXeHHS | 1 2 Moxe Oyrm 3MiHEHO IS
IHIMBITyaIbHOTO MPOEKTY 200 HAIllOHAJIBHUM JI0JJaTKOM
MY PO3IJISINI IHIIUX KaTEeropid NOpOXKHBOTO pyxy. Y
LOMY BUMIAJIKy 3MiHH, 10 BHOCATHCS B OOHM/IBI MO,
MaroTh OyTH mponopuiiiHumu. s Mopeni BTOMHOTO
HaBaHTa)KEHHS 3 MOIU]IiKallis 3aJISKUTh Bl IPOLETYPH
TIepeBipKy.

(3) Cnix BU3HAUMTH KaTETOPil0 pyxy Ha
MOCTY JJIsl IEPEBIPKU Ha YTOMJIEHICTb,

MpUHANMHI, 3a:

- KUIBKICTIO CMYT 3 TIOBUIBHUM PYXOM;

- KUTbKICTIO Nobs BAKKMX TPAHCIOPTHUX
3ac00iB (MakcHUMalbHa Bara OpyTTo MOHA[
100 xH), mo croctepiraeTscs abo
PO3paxoBYETHCS HA OJJHY CMYT'Y 3 MOBUIbHUM

pyxoM (TOOTO Ha CMYTY PyXYy, SKa
BHUKOPHUCTOBYETHCS TIEPEBAKHO BAHTAKHUMU

aBTOMOOUIAMH) 32 PIK.

IMPUMITKA 1 Kareropii pyxy i Benn4uHH MOXYTh
Oyrn BH3HAQUeHI Yy  HAIIOHAJIBHOMY  HOJIATKY.
Benmunnn Nops U1 cMYT 3 HOBUIBHUM PYXOM, KOJIH
BHUKOPHCTOBYIOTHCSI MOJIEJIi BTOMHHUX HABAaHTaXEHb 3 1
4, nHaBemeHo y Tabmumi 4.5. JIns KOXHOI CMYru 3
LIBUAKUM  pyxoM (ToOTO cMyra pyxy, LIO
BUKOPUCTOBYETHCS HEepPEBAXKHO JIETKOBHMH
ABTOMOO1TSIMH) HEOOX1IHO JTOIATKOBO
BpaxoByBaTH10% Nops.

NOTE 3 The load values given for Fatigue Load
Models 1 to 3 are appropriate for typical heavy
traffic on

European main roads or motorways (traffic category
Number 1 as defined in Table 4.5).

NOTE 4 The values of Fatigue Load Models 1 and
2 may be modified for the individual project or by
the National Annex when considering other
categories of traffic. In this case, the modifications
made to both models should be proportional. For
Fatigue Load Model 3 a modification depends on the
verification procedure.

(3) A traffic category on a bridge should be
defined, for fatigue verifications, at least,

by:

— the number of slow lanes,

— the number obs Nobs Of heavy vehicles
(maximum gross vehicle weight more than 100
kN), observed or estimated, per year and per
slow lane (i.e. a traffic lane used
predominantly by lorries).

NOTE 1 The traffic categories and values may be
defined in the National Annex. Indicative values for obs
Nobs are given in Table 4.5 for a slow lane when using
Fatigue Load Models 3 and 4. On each fast lane (i.e. a
traffic lane used predominantly by cars), additionally,
10% of obs Noss may be taken into account.

Tabauus 4.5(n)— OvikyBaHa KilbKicTh BaXKKHX BAHTAKHUX aBTOMOOLIIB Ha cMY3i 3 OBITbHUM PYyXoM 3a pik

Kareropisi 1opo:xHBOro pyxy

Nobs* 3a pik Ha cMy3i

3 MOBLTBHUM PyXOM

Hoporu Ta aBTocTpanm 3 2 abo

1 OLUITBIIOIO KINBKICTIO CMYT PYXY B
OJHOMY HAmpsMi 3 BUCOKOIO
IHTEHCUBHICTIO PYXY BaHTa)KHUX
aBTOMOOLTIB

2,0x10°

2 JHopori i aBTOCTpaau 3 CepenHbOI0
IHTEHCUBHICTIO PYXY BaHTa)KHUX
aBTOMOOLTIB

0,5x10°

3 Hopori i aBTOCTpaan 3 HU3BKOIO
IHTEHCUBHICTIO PYXY BaHTa)KHUX
aBTOMOOLTIB

0,125x10°

Joporu micieBoro 3HaYeHHS 3
HU3bKOIO 1HTEHCHBHICTIO PYXY
BaHTa)XKHUX aBTOMOOLJIIB

0,05x106

*Nobs — CIIOCTEpEKyBaHE
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Table 4.5(n) - Indicative number of heavy vehicles expected per year and per slow lane

Traffic categories Nobs per year and per slow lane

1 Roads and motorways with 2 or more 2,0 x10°

lanes per direction with high flow rates

of lorries
2 Roads and motorways with medium 0,5 x108

flow rates of lorries
3 Main roads with low flow rates of 0,125x 10°

lorries
4 Local roads with low flow rates of 0,05 x 10°

lorries

IMPUMITKA 2. Tabmauii 4.5 He0CTaTHLO, IS
XapaKTEPUCTUKH PYXY VIS TIEPEBIPKH HA yTOMIICHICTb.
HeoOxinHi # iHII mapamMeTpu, HapHUKIaL:

- BIJICOTOK TUIIIB BAaHTaXXHUX aBTOMOOLTIB (HAIIPUKIIA]T
TaONuUI 4.7), SKUA 3aICKHUTh BiJl «THITY PYXY»;

- MapaMeTpy, 110 BU3HAYAIOTh PO3IOJIiT Baru
BaHTAXKHOTO aBTOMOO1JI 00 OCel KOXKHOTO THITY.
MNPUMITKA 3 [lns mepeBipkd Ha YTOMIICHICTb
HEMAa€ 3arajibHOr0 CIiBBiHOIIEHHS MK KaTeropisiMu
PYyXY 1 KllacaMu HaBaHTa)€Hb, & TAKOX IMOB'I3aHIMH 3
HUMHU KoedilieHTamu a, HaBeZeHUMHU y 4.2.2 14.3.2.
IMPUMITKA 4 TIIpomixkni BenuduHH Nops He
BUKJIIOYAIOTHCS, alie 1 HE YHHSTH 3HAYHOTO BILUIUBY
Ha BTOMHY JIOBI'OBIUHICTb.

(4) Jns OIIHKM 3arajlbHUX pe3yNbTaTiB
BIUIMBIB (HAIIPUKJIaA, HAa TOJIOBHI epMH ), BC1
MOJIeJll BTOMHMX HaBaHTa)K€Hb MalOTh OYTH
pO3TalIoBaHi MO IEHTPY YMOBHHX CMYT, SIKi
BH3HAYAIOTHCS BIAMOBITHO 10 NPHHIMIIIB,
HaBeneHux y 4.2.4(2) 1 (3). Y mpoekTi ciif
BKa3aTH CMYTH 3 TIOBUIBHUM PYXOM.

(5) Jns omiHKM pe3yJabTaTiB  MICIIEBUX
BIUIMBIB (HampuKiIaA, Yy TIUIMTaX), MOAEI
MarTh OyTH PO3TaIIOBaHi B IIEHTPl YMOBHUX
cMyr, Ha mpoi3Hid 4dactuHi. IIpore, Tam e
MONEpeYHe pPO3TallyBaHHS TPAHCHOPTHUX
3ac00iB JuIg MoJeNiell BTOMHUX HAaBaHTaXEHb
3, 4 1 5 € BaXIMBUM IS JOCIHIIHKYBAaHUX
BIUTUBIB (HANpUKIAJ, JJIS OPTOTPOIHOTO
i3710BOTO MOJIOTHA), CTATUCTUYHHUMA PO3MOILT
TaKoro TMONEPEeYHOro pOo3TallyBaHHS CHij
BpPaxOBYBaTH BIAMOBITHO JI0 pUCYHKA 4.6.

(6) Monem BTOMHMX HaBaHTaxeHb 1 - 4
BKJIIOUAIOTh  JWHAaMI4HI  3yCcWJUIA  Bif
HaBaHTa)XCHb, SKi BIAMOBINAIOTH XOPOIIii
SIKOCTi IOpOKHBOTO MOKpUTTA ([omatox B).
JlonaTkoBuii Koe(iIieHT Apiat ciin
BpaxoByBaTH Tmopsia 3 JaedopManidHuMu
mBaMMd 1 3aCTOCOBYBaTH /IO  BCIX
HABaHTAXXCHb:

Agofat = 1'30[1_ Z_DGJ’ A(Dfat >1 (47)

NOTE 2 Table 4.5 is not sufficient to characterise the
traffic for fatigue verifications. Other parameters may
have to be considered, for example :

- percentages of vehicle types (see, e.g., Table 4.7),
which depend on the "traffic type",

- parameters defining the distribution of the weight of
vehicles or axles of each type.

NOTE 3 There is no general relation between traffic
categories for fatigue verifications, and the loading
classes and associated _ factors mentioned in 4.2.2 and
4.3.2.

NOTE 4 Intermediate values of Nobs are not excluded,
but are unlikely to have significant effect on the fatigue
life.

(4) For the assessment of general action effects
(e.g. in main girders) all fatigue load models
should be placed centrally on the notional
lanes defined in accordance with the principles
and rules given in 4.2.4(2) and (3). The slow
lanes should be identified in the design.

(5) For the assessment of local action effects
(e.g. in slabs) the models should be centered
on notional lanes assumed to be located
anywhere on the carriageway.

However, where the transverse location of the
vehicles for Fatigue Load Models 3, 4 and 5 is
significant for the studied effects (e.g. for
orthotropic decks), a statistical distribution of
this transverse location should be taken into
account in accordance with Figure 4.6.

(6) Fatigue Load Models 1 to 4 include
dynamic load amplification appropriate for
pavements of good quality (see annex B). An
additional amplification factor Agsshould be
taken into account near expansion joints and
applied to all loads :

Ay, = 1,30(1— Z_D(J;A(ofat >1 4.7
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5x01lm 5x01lm

PucyHnok 4.6 — Po3nojisi 4acToTH NOSIBM eKinaxis
Y nonepevHoOMYy nepepisi BiTHOCHO 0cHOBOI JIiHil

Figure 4.6 - Frequency distribution of transverse
location of centre line of vehicle

Apyat Mg

1,30 1,30
1,20 1,20

RN RN

1,00 \ 1,00 \

[ [

1 1
6,00 m 6,00 m
IMo3HayeHHst Key
A@.— 10IaTKOBA CKIIAJI0BA MOIINPEHHS A@..: Additional amplification factor
D - Bigcrane Big MOMEPEYHOro TMEpepisy, IO D : Distance of the cross-section under consideration
PO3TISAAETHCS 10 ACPOPMAIIiTHOTO TIPHCTPOIO from the expansion joint

Pucynok 4.7 — IIpecTaBieHHs 101aTKOBA
CKJIaJ0Ba NOIIMPeHHS

ne D - Bigcrans (M) nmonepeyHoro nepepisy,
10 PO3MISIAAETHCS, Bia AedopMaIiiiHoro
mBa. (Pucynok 4.7).

INPUMITKA KoHcepBaTUBHE CIIPOIICHHS MOXE
BKIIIOYAaTH AQrat = 1,3 18 Oyap-SKOro MOIepeyHoro
nepepizy B Mexax 6 MeTpiB Bij AedopMaliiiiHoro 1sa.
JonaTkoBe  IUHAMIYHE 3YCWIIISI  MOXe  OyTH
MOau(DIKOBAHO B HalllOHANBHOMY aomaTky. ['padik
(4.7)

4.6.2 Moaejib HABAHTAKEHHH 32 BTOMHOIO
(moxidoHa moaesii HABaHTaKeHHs 1)

(1) Monens BTOMHOTO aBaHTaXKeHHs 1 Mae
KoH(irypaimito  po3paxyHKOBOI  Mojeni
HaBaHTa)XeHHS |, AKy BU3HaueHo B 4.3.2, npu
TaKuX BEJIMYMHAX HAaBAaHTaXXE€Hb Ha BICh, IO
nopiBHOIOTE 0,7 Qik, 1 NpH BEIUYMHAX
PIBHOMIPHO pPO3MOJUIEHUX HAaBaHTaKEHb, SKI
nopiBHIOOTE 0,3k Ta 0,30k (AKIIO iHIIE He
00yMOBIIEHO)

IIPUMITKA BemuuuHn HaBaHTaXXeHb UIT MOZIEIL

BTOMHOI'0O HaBaHTaXeHHSA 1 MmomiOHI [0 BEIWYHH
MOJIENIi YacTHUX HaBaHTaXEHb. [IpoTe NPUAHATTS
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Figure 4.7 - Representation of the additional
amplification factor

D is the distance (m) of the cross-section under
consideration from the expansion joint. See

Figure 4.7.

NOTE A conservative, often acceptable, simplification
may consist of adopting A = 1,3 for any crosssection
within 6m from the expansion joint. The dynamic
additional amplification may be modified in the
National Annex. Expression (4.7) is recommended.

4.6.2 Fatigue Load Model 1 (similar to
LM1)

(1) Fatigue Load Model 1 has the
configuration of the characteristic Load Model
1 defined in 4.3.2, with the values of the axle
loads equal to 0,7Qik and the values of the
uniformly distributed loads equal to ik 0,3qik
and (unless otherwise specified) rk 0,3 .

NOTE The load values for Fatigue Load Model 1 are
similar to those defined for the Frequent Load Model.
However adopting the Frequent Load Model without



MOJIeJi HaBaHTa)KEHb, SIKI YacTO IOBTOPIOIOTHCS, Oe3
perymoBaHHA Oyia0 O HaJMipHO KOHCEPBATUBHHUM Y
TOPIiBHSAHHI 3 I1HIIMMH MOZENSMH, OCOOIHMBO JUIA
BEJIMKUX HaBaHTAXXEHHX Iuroml. JIis iHAWBIAYyaJIbHUX
MIPOEKTIB BETMYMHOIO (rk MO’KHA HEXTYBATH.

(2) MakcumarpHi 1 MiHIMaNTbHI HAIIPYKEHHS
(0FLM,max @00 GFLM,min) CITiJI BA3HAYATH 3
MO>KJIMBOT MOJIEITi PO3MIIIEHHS HAaBAHTAXKECHb
Ha MOCTY.

4.6.3 Mojejib HABaHTAKEHHsI 32 BTOMOIO 2

(Halip BaHTaKIBOK «1110 YACTO
3yCTPiYaoThCs»)

(1) Monenp BTOMHOTO HABAaHTAXKEHHS 2
CKJIala€eThcsi 3  Halbopy  iealli30BaHMX
BAaHTAXKHUX  aBTOMOOLIIB, TaK  3BaHHX
«4acTHX», fKl CIiJ BUKOPHUCTOBYBAaTH, SK
BKa3aHO HUX4Ye B (3).

(2) KoxeH «4JacTuii BaHTOXKHHMA
aBTOMOOUIb» BU3HAYAETHCA 34!

- KUTBKICTIO OCEH 1 BIICTaH1 MK HUMU
(Tabmurs 4.6, konoHku 1+2);

- YaCTO MOBTOPIOBAHUM HABaHTKCHHSIM
K0okHO1 oci (Tabmuis 4.6, koyoHKa 3);

- KOHTAKTHOIO IUIOMIEI0 KOJIIC 1 MonepeyHii
BIJICTaH1 MK KojiecaMu (KoJIOHKa 4 TabnuIl
4.6 1 Tabnuiri 4.8).

3 MakcumaibHi Ta MiHIMaTbH1
HATNPY)KEHHsI BU3HAYAIOTBCS HA  OCHOBI
HaWOUIBIIMX 3YCHJIb BiJl PI3HUX KOJIICHHX

HAaBaHTAXEHHb,  SIKI  PyXamThca IO
BUIMOBIIHIA CMY31 pyXy, 1 PO3IIISIIAIOTHCS
OKpEeMO.

MNPUMITKA VYV Bunagkax KOJIM TEBHE KOJIICHE
HABAHTAXXEHHS BHUKIUKAE€ HAWOUIbIE HAIPYKEHHS

IHIIMMH KOJIICHUMH HaBaHTAKEHHIMU HEXTYIOTh.
4.6.4 Moaeip HABAHTAKEHHH 32 BTOMOIO 3
(Moaesb OIHi€T BAHTAKIBKH)

(1) Us monenb CKIANAETHCS 3 YOTHPHOX
oceil, KOXXKHA 3 SKUX Ma€ JBa OJIHAKOBI
KoJsieca. ['eomeTpis nmokasana Ha pUCYHKY 4.8.
Bara koxxnHoi oci gopiBHioe 120 kH, a
KOHTAaKTHa  IUIONIA  KOXHOTO  KoJjeca
IpeacTaBisie co0OI0 KBaApaT 31 CTOPOHOIO
0,40 m.

(2) Cnig po3paxoByBaTH MakCUMalbHi i
MIHIMaJIbHI ~ HampyXeHHd 1 Jlana3oHH
HanpyKeHb A KOXKHOTO IMKIIY KOJIMBaHb,
TOOTO X anredpaiuHy pi3HHULIIO, sIKa BUHUKAE
B pe3ynbTaTi Mepexoay MOJeli B3JIOBXK
MOCTa.
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adjustment would have been excessively conservative
by comparison with the other models, especially for
large loaded areas. For individual projects, g may be
neglected.

(2) The maximum and minimum stresses
(oFLM,max and orLm,min ) Should be determined
from the possible load arrangements of the
model on the bridge.

4.6.3 Fatigue Load Model 2 (set of
"frequent™ lorries)

(1) Fatigue Load Model 2 consists of a set of
idealised lorries, called "frequent” lorries,
to be used as defined in (3) below.

(2) Each “frequent lorry” is defined by :

— the number of axles and the axle spacing
(Table 4.6, columns 1+2),

— the frequent load of each axle (Table 4.6,
column 3),

— the wheel contact areas and the transverse
distance between wheels (column 4 of
Table 4.6 and Table 4.8).

(3) The maximum and minimum stresses
should be determined from the most severe
effects of different lorries, separately
considered, travelling alone along the
appropriate lane.

NOTE When some of these lorries are obviously the
most critical, the others may be disregarded.

4.6.4 Fatigue Load Model 3 (single vehicle
model)

(1) This model consists of four axles, each of
them having two identical wheels. The
geometry is shown in Figure 4.8. The weight
of each axle is equal to 120 kN, and the contact
surface of each wheel is a square of side 0,40
m.

(2) The maximum and minimum stresses and
the stress ranges for each cycle of stress
fluctuation, i.e. their algebraic difference,
resulting from the transit of the model along
the bridge should be calculated.
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(3) 3a HeoOXimHOCTI CIliJi BpPaXOBYBaTHU JBa
TPAHCIIOPTHI 3aco0M Ha OJHINA 1 Till camiit
CMYy31 pyXy.

INPUMITKA VYMmoBH 3aCTOCYBaHHsS LOrO IpaBHiIa
BHM3HAYAIOTHCS  BIJINOBIIHO 10  HAIliOHAJIEHOTO
craHmaprty abo s KOXHOTrO iHAWBIAYaJbHOTO
MpOeKTy  okpemo. Hipkue HaBemeHI  MOXJIMBI
PEKOMEHI0BaHi yMOBH:

- OIIMH BUIIE Bu3HaueHuit B (1) TpaHcopTHHH 3aci0;

- TeOMEeTpil0  JPYroro TPAHCIOPTHOTO  3acoly
Br3HaueHo Bumie B (1), a Bara Ko>KHOI OcCi JIOPiBHIOE
36 xH (3amictp 120 xH);

- BIJICTaHb MK MDXX IIEHTPaMH JJBOX TPAHCIIOPTHUX
3ac00iB, He MeHIne Hixk 40 M.

4.6.5 Mojaeab HABaHTAKEHHS 32 BTOMOIO 4
(Ha0ip «cTAHAAPTHUX» BAHTAKIBOK)

(1) Mosiens BTOMHOTO HaBaHTaKeHHS 4
CKJIaJIa€ThCs 3 HAOOPIB CTaHJAPTHUX
BaHTaXXHHUX aBTOMOOUTIB, BIUTUBH BiJl IKUX
€KBIBAJIEHTHI BILUIMBAM BiJI TUIIOBOT'O
TPAHCIIOPTHOTO PYXy Ha €BPOMEUCHKUX
noporax. BpaxoByBatu HeoOxi1HO HAOIp
BaHTA)KHHUX aBTOMOOLTIB, IO BIAIIOBiAa€E
CKJIaZy TIOPOXKHBOTO PYXY, NepeadadeHOMY
JUIS MaricTpaii 1 HaBeJleHoMYy B Tabnuusx 4.7
14.8.

Table 4.6 - Set of “frequent” lorries

(3) Where relevant, two vehicles in the same
lane should be taken into account.

NOTE The conditions of application of this rule may be
defined in the National Annex or for the individual
project. Possible recommended conditions are given
hereafter :

— one vehicle is as defined in (1) above ;

— the geometry of the second vehicle is as defined in (1)
above and the weight of each axle is equal to 36 kN
(instead of 120 kN) ;

— the distance between the two vehicles, measured from
centre to centre of vehicles, is not less than 40 m.

4.6.5 Fatigue Load Model 4 (set of
"'standard" lorries)

(1) Fatigue Load Model 4 consists of sets of
standard lorries which together produce
effects equivalent to those of typical traffic on
European roads. A set of lorries

appropriate to the traffic mixes predicted for
the route as defined in Tables 4.7 and 4.8
should be taken into account.

1 2 3 4
LORRY Axle Frequent | Wheel type
SILHOUETTE spacing axle loads (see Table
(m) (kN) 4.8)
4,5 90 A
190 B
4,20 80 A
1,30 140 BB
140
3,20 90 A
5,20 180 BC
1,30 120 ccC
1,30 120
120
3,40 90 A
6,00 190 BB
1,80 140 B
140
4,80 90 A
3,60 180 BC
4,40 120 ccC
1,30 110
110
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B '
-— 44— 0om———— - s - ]
2,00 m ——t+1=—0,40 m ————— X \ ‘ w,
| | |
S e G
Key
w; : Lane width
X : Bridge longitudinal axis
Figure 4.8 - Fatigue Load Model 3
Tadoanus 4.6 — BantakiBky, 110 «4aCTO 3yCTPiYaIOTHC»
1 2 3 4
CUIIYET Bincrans |TunoBa Bara| Twunosi
BAHTAXIBKU MiK Ha Bick, kH | po3mipu B
BicaMH , M miiaHi (1uB.
Ta6m. 4.8)
4,5 90 A
190 B
4,20 80 A
1,30 140 BB
140
3,20 90 A
5,20 180 BC
1,30 120 CccC
1,30 120
120
3,40 90 A
6,00 190 BB
1,80 140 B
140
4,80 90 A
3,60 180 BC
4,40 120 CccC
1,30 110
110
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~i1,20 m

6,00 m

2,00 m -— 0,40 m % P ’ ‘

w)

Ilo3naueHHnsn
W, - IIMpUHA CMYTHU
X - MOB3I0BXKHS BiCh MOCTa

Pucynok 4.8 —-Mogaens 3 — 1J1s1 po3paxyHKiB Ha BTOMY

(2) KoxxeH cTanapTHUI BaHTaXHUI
aBTOMOOLIb BU3HAYAETRLCA 34:

- KUIBKICTIO OCeH 1 BiiCTaH1 MK HUMU
(Tabnuus 4.7, konoHku 1+2);

- CKBIBAJICHTHOMY HaBaHTaXXCHHIO KOXKHOT
oci (tabmwuris 4.7, konoHka 3);

- KOHTaKTHI{ TUIOMII KOJIIC 1 MONepeyHii
BIJICTaH1 MDK KOJIECAMH BIAIOBIIHO O
KOJIOHKH 7 Tabnui 4.7 1 Tabnuid 4.8.

(3) Po3paxyHok HEOOXiTHO BUKOHYBATH
TaKUM YHHOM:

- BIZICOTOK KO>KHO1 CTaHAAPTHOT BAHTAXKIBKU
B MOTOIIl pyXy Mae obuparucs 3 Tadbnuii 4.7,
KonoHka 4, 5 abo 6 BiANIOBIAHO;

- CJIiJT BU3HAYUTH 3arajibHy KUIbKICTh
BaHTAXKHUX aBTOMOOLIIB Ha PIK, AKi
MUISITal0Th 00JIIKY 1O BCi€l MPpOi3HIH
yacTuHI XNobs

MMPUMITKA PexkoMeH10BaHI BETMYMHU HABEIEHO Y
Tabmumi 4.5.

- [lepenbavaeThes, MO KOXKHA CTAHAPTHA BAHTAXKIBKA

MIPOXOAUTH MICT 3a BiICYTHOCTI 1HIIIOTO
TPAHCIIOPTHOTO 3aC00Y.

(4) Coektp piama3oHy HampyXeHb 1
BIJINOBIIHA KUIBKICTh LHUKIIB MPU KOXKHOMY
KOJMBAaHHI y  HampyKeHHI Mix  4ac
MPOXO/DKEHHSI OKPEMHX BaHTaXIBOK TIO
MOCTY  CIiI o0uncIIroBaTH METOIOM
HiIpaxyHKy «JI0IIoBoro notoky» (Rainflow)

abo «pesepByapy» (Reservoir),
IMPUMITKA [IpaBuia nepeBipki HaBEACHO Y
cranpaprax EN 1992 - EN 1999.

4.6.6 Moaeab HABaHTAKEHHH 32 BTOMOIO 5
(Ha 0a3i JaHUX peaJlbHOr0 JAOPOKHHOIO

pyxy)
(1) Mogens 5 BTOMHOTO HaBaHTaKEHHS
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(2) Each standard lorry is defined by :

— the number of axles and the axle spacing
(Table 4.7, columns 1+2),

— the equivalent load of each axle (Table 4.7,
column 3)

— the wheel contact areas and the transverse
distances between wheels, in accordance
with column 7 of Table 4.7. and Table 4.8.

(3) The calculations should be based on the
following procedure :

— the percentage of each standard lorry in the
traffic flow should be selected from

Table 4.7. columns 4, 5 or 6 as relevant ;

— the total number of vehicles per year to be
considered for the whole carriageway

> Nobs should be defined ;

NOTE Recommended values are given in Table 4.5.

— each standard lorry is considered to cross the bridge in
the absence of any other

vehicle.

(4) The stress range spectrum and the
corresponding number of cycles from each
fluctuation in stress during the passage of
individual lorries on the bridge should be the
Rainflow or the Reservoir counting method.

NOTE For verification rules, see EN 1992 to EN 1999

4.6.6 Fatigue Load Model 5 (based on
recorded road traffic data)

(1) Fatigue Load Model 5 consists of the direct
application of recorded traffic data,



noJisirae 'y Oe3nocepeIHbOMY 3aCTOCYBaHHI

3apeeCTpOBAHMX JAHUX pyXy, fKi, 3a
HEeOOXIOHOCTI, JOIIOBHEHO, BiAMOBIIHUMU
CTaTUCTUYHUMH i IPOCKTHUMHU
EKCTPAITOJISITISIMH.

MMPUMITKA 3acrocyBaHHs 11i€i MOZIENi HABEIECHO Yy
HAI[IOHAJILHOMY JTOJaTKy. Bka3iBku 1mon0 Beiei
crienudikalii i BXATKY TaKOi MOJICIIi HABEICHO B
nonaTtky B.

Table 4.7 - Set of equivalent lorries

JCTY-H B EN 1991-2:2010

supplemented, if relevant, by appropriate
statistical and projected extrapolations.

NOTE For the use of this model, see the National
Annex. Guidance for a complete specification and the
application of such a model is given in annex B.

VEHICLE TYPE TRAFFIC TYPE
1 2 3 4 5 6 7
dll_s(%g% Viediu L (.J-ra
CORRY | A | oY | pbY [ LR | "
?81 F&?@SX age age age type
45 70 200 | 40,0 80,0 A
130 B
o—s
4,20 70 5.0 10,0 5.0 A
1,30 120 B
120 B
3,20 70 500 | 30,0 5.0 A
5,20 150 B
1,30 90 90 C
1,30 90 C
C
3,40 70 150 | 150 5.0 A
6,00 140 B
1,80 90 90 B
B
4,80 70 10,0 5,0 5.0 A
3,60 130 B
4,40 90 80 C
@%1% 1,30 80 c
C
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Table 4.8 - Definition of wheels and axles

WHEEL/ AXLE TYPE GEOMETRICAL DEFINITION
A
. 2,00 m |
I l
X
Lh o s
B
=L
C
220

TabGuuus 4.7 ExBiBaJIeHTHI BaHTa)XiBKH

THUII TPAHCITIOPTHOI'O 3ACOBY

THUII TPAHCIIOPTHOI'O PYXY

1 2 3 4 5 6 7
Beimkol ., | Cepeannol . | IVIICUHEBHN
NMPOTSAKHOCTI | MPOTSKHOCTI pyx
BAHTAXIBKA | Bincrans| ExBiBanenTnuii | Biacorok Bincorok Bincorok [Kousicna
MiK THCK Ha Bich, BAHTAKiBOK BaHTaKiBOK BaHTa:KIBOK | ¢hopmyJia
ocsimu, M | kH
4,5 70 20,0 40,0 80,0 A
%E 130 B
T
4,20 70 5,0 10,0 5,0 A
1,30 120 B
120 B
3,20 70 50,0 30,0 5,0 A
5,20 150 B
1,30 90 C
1,30 90 C
90 C
3,40 70 15,0 15,0 5,0 A
6,00 140 B
1,80 90 B
90 B
4,80 70 10,0 5,0 5,0 A
3,60 130 B
@77 4,40 90 C
1,30 80 C
80 C
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Table 4.8 — XapakTepucTHKa TPaHCHOPTHHX 32c00iB

KOJIECO/ KOJIICHA GEOMETRICAL DEFINITION
OOPMYVYIJIA

A

L 200 m |

I l

X
[ T 1=

B
C

4.7 BniiuBM y BUIIaJIKOBUX IPOEKTHUX
CUTYyalisfAX

4.7.1 3arajbHi N0JI0KeHHA

()P  HapanTakeHHs, 10  BUKIWKaHI
aBTOJIOPOKHIMH TPAHCTIOPTHUMH 3ac00aMu y
BHUMAJKOBUX TMPOCKTHUX CHTYAIlIsAX, CIIJT
BpPaxOBYBaTH, Y TAKMX BUIAIKAX:

- BHACJIJIOK yJapy TPaHCTIOPTHOTO 3aco0y 00
OTIOPH MOCTA, HUKHIO IIOBEPXHIO MOCTa a0
13710BOTO MOJIOTHA;

- 3a TMPUCYTHOCTI BaXKUX KoJic abo
TPAHCIIOPTHOTO 3ac00y Ha TpOTyapi (BILIUB
B1JI BAXKKHX KOJIIC 200 TPaHCIIOPTHOTO 3acO0y
Ha TPOTyapH HEOOXITHO PO3IIIAIATH IS BCIX
aBTOJIOPOKHIX MOCTIB, J€ TpOTyapu He
3aXUIIEeH] €()eKTUBHOIO YKOPCTKOO
JOPOKHBOIO0 00OMEKYBaTHHOIO CHCTEMOIO);

- BHACIIIOK Hai31y TPAaHCIOPTHUX 3ac001B Ha
ooparopHe kaminHs (y BCIX BHIaIKax),
aBTOMOOUIbHI ~ MapameTd Ta  eleMEHTH
KOHCTPYKITi{ (BrIMBH BIJI Haizmy
TPAaHCIIOPTHUX 3aco0iB  Ha mapamneTd 1
BiIOIMHI OpycH ciiig po3rasgatd Ans BCIX
aBTOJIOPOXKHIX MOCTIB, Ji¢ TepeadayeHo
JOpPOXKHI ~ OOMEXyBalbHI  CUCTEMHM  Ha
i310BOMY MTOJIOTHI MOCTa).

4.7.2 Cuam, mo Jil0Th NpPHU 3iTKHEHHi
aBTOTPAHCIIOPTY 3 HHKHb OO

KOHCTPYKUII€I0 MOCTA
NPUMITKA [lus. 5.6.2 i 6.7.2, a TakoXK CTaHAAPT
EN 1990, A2.

4.7 Actions for accidental design situations

4.7.1 General

(1)P Loads due to road vehicles in accidental
design situations shall be taken into account
where relevant, resulting from :

— vehicle collision with bridge piers, soffit of
bridge or decks,

— the presence of heavy wheels or vehicle on
footways (effects of heavy wheels or vehicle
on footways shall be considered for all road
bridges where footways are not protected by an
effective rigid road restraint system),

— vehicle collision with kerbs, vehicle parapets
and structural components (effects of vehicle
collision with vehicle parapets and safety
barriers shall be considered for all road bridges
where such road restraint systems are provided
on the bridge deck ; effects of vehicle collision
with kerbs shall be considered in all cases).

4.7.2 Collision forces from vehicles under
the bridge

NOTE See 5.6.2 and 6.7.2, and EN 1990, A2.
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4.7.2.1 Cunu, wio oiroms npu 3imKHeHHI
asmompancnopmy 3 onopamu ma inmumu
ONOpHUMU eiemMenmamu

1) Heo0OxiHO BpaxoByBaTH CHJIOBI BIUTMBH
IIPU 3ITKHEHHSIX 3 OTIOpaMu a00 OTIOPHUMHU
€JIEMEHTaMU MOCTa 4Yepe3 MOHAJHOPMAaTUBHY
BHCOTY JJOPOXKHIX TPAHCIIOPTHUX 3ac00iB 200
BIIXHJICHHS iX BiJ IPSIMOTO IUIAXY
IMPUMITKA HarmioHansHuI CTaHAAPT MOXKE
BU3HAYATH:

- TpaBWJIa 3aXHCTy MOCTa BiJl CHJIOBHX BIUIMBIB Yy
pe3yabTaTI HAI3iB TPAHCIIOPTHUX 3aCO0IB;

- KOIM BpaxOBYIOTBCS CHJIOBI  BIUIMBH  Bif
TPAHCIIOPTHUX 3aco0iB, (HANpHUKIaA, 3 BKa31BKOIO
0e3revHol BiICTaHI MK onopamu i OpiBKOIO NPOi3HOI
YaCTHHU);

- BEJTUUMHY 1 MiCIle TOJaTKy CHJIOBHX BIUTUBIB;
-TpaHUYHI CTaHH, SKi HEOOXiTHO PO3IIIAAATH

Jnist  JKOPCTKUX ~ OMOp  PEKOMEHIYIOTHCS
HACTYIH1 MIHIMaJIbH1 BEINYNHHU:

a) ymapHa cuna: 1000 kH y nampsmi pyxy
TpaHCmOpTHOro  3aco0y ab6o 500 xH
MEPIIEHINKYISIPHO IIbOMY HAIpsIMY;

b) BucoTa Haj piBHEM MOBEPXHI IPYHTY, IO
npumukae: 1,25 m. Jlus. EN 1991-1-7.

4.7.2.2 Cunu, uio oiromo npu 3imKHeHHI
agmompancnopmy 3 e1emMeHmamu 3006020
nonomna

(1) 3a HEOOXIAHOCTI CTi/T BKa3aTH CHIIOBI

BIIJIMBH IIpA 3ITKHEHHSX.

MMPUMITKA 1 VY HanioHaIbHOMY JOAATKY MOXYTh
OyTHu BKa3aHi CHJIOBI BIUIMBHU Ha 13/10BE MOJIIOTHO B
HACJIIIOK 3ITKHEHHS, MOKJIMBO 110 BiJHOLIEHHIO 10
BEPTUKAJILHOTO Ta0apuTy 1 IHIIKMX (HOPM 3aXHUCTY.
(Crammapr EN 1991-1-7).

MMPUMITKA 2 B pe3ysbraTi 31TKHEHb HABAHTaKEHHS
Ha i3/10B€ MOJIOTHO Ta Ha 1HII EIEMEHTH KOHCTPYKIIiT
HaJ JIOPOTOI0 MOXYTh CHJIBHO BIJIPI3HATHCSA B
3aJIeKHOCTI BiJl KOHCTPYKTUBHUX 1 HEKOHCTP YKTHBHUX
mapaMeTpiB Ta YMOB iX BXHUTKY. MOXIHMBICTD Hai3my
TPAHCIIOPTHUX  3aco0iB HEHOpMAaTUBHOI  abo
HEJ03BOJIEHOI ~ BHUCOTH  MOXKHA  Iepen0avuTH,
HaNpUKJIaJ KpaH, IO TOHIAaeTbcs TMpU  pyci
TPaHCHOPTHOT'O 3aco0y. SAx AIBTEPHATUBY
NPOSKTYBAHHIO 3 YpaXyBaHHSAM CHJIOBHX BIUIMBIB IIpH
3ITKHEHHSIX HEOOXiTHO BXKHTH IONEpeKyBalbHI abo
3aXHUCHI 3aXO0/IH.

4.7.3 BnimBH Ha MiCT Bil TPAHCIIOPTHHUX
3aco0iB

4.7.3.1 Asmompancnopm, ui0 3HaxX00UMbCA
Ha mpomyapi ado eenocuneonii 0opixcyi
aAgmMo00POHCHLO20 MOCma

(1) 3a HasBHOCTI BimbiiiHOTO  OpyCy
BIJIMOBIIHOTO PIBHS 3aXUCTYy, HABAHTAXKEHHS
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4.7.2.1 Collision forces on piers and other
supporting members

(1) Forces due to the collision of abnormal
height or aberrant road vehicles with piers or
with the supporting members of a bridge
should be taken into account.

NOTE The National Annex may define :

—rules to protect the bridge from vehicular collision
forces,

—when vehicular collision forces are to be taken into
account (e.g. with reference to a safety distance
between piers and the edge of the carriageway),

— the magnitude and location of vehicular collision
forces,

—and also the limit states to be considered.

For stiff piers the following minimum values
are recommended :

a) Impact force : 1000 kN in the direction of

vehicle travel or 500 kN perpendicular to that
direction ;

b) Height above the level of adjacent ground

surface : 1,25 m.

See also EN 1991-1-7.

4.7.2.2 Collision forces on decks

(1) If relevant the vehicle collision force
should be specified.

NOTE 1 The National Annex may define the collision
force on decks, possibly in relation to vertical clearance
and other forms of protection. See EN 1991-1-7.

NOTE 2 Collision loads on bridge decks and other
structural components over roads may vary widely
depending on structural and non-structural parameters,
and their conditions of applicability. The possibility of
collision by vehicles having an abnormal or illegal
height may have to be envisaged, as well as a crane
swinging up while a vehicle is moving. Preventive or
protective measures may be introduced as an alternative
to designing for collision forces.

4.7.3 Actions from vehicles on the bridge

4.7.3.1 Vehicle on footways and cycle tracks
on road bridges

(1) If a safety barrier of an appropriate
containment level is provided, wheel or vehicle
loading beyond this protection need not be
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taken into account.

NOTE Containment levels for safety barriers are
defined in EN 1317-2.

(2) Where the protection mentioned in (1) is provided,
one accidental axle load corresponding to ag2Q-« (see
4.3.2) should be so placed and oriented on the
unprotected parts of the deck so as to give the most
adverse effect adjacent to the safety barrier as

shown, for example, in Figure 4.9.

KoJric 200 TpaHCIMOPTHOTO 3aco0y 3a MexaMu

IbOT'0 3aXMCTY HC BPAaXOBYETHCA.

INPUMITKA PiBHi 3axucty st BinOiffHUX OpyciB
BH3Ha4YeHO B ctaHmapti EN 1317-2.

(2) Sxmo 3abe3nedcHO 3aXuCT, 3rafganuit y (1), ogHe
BHIIaJIKOBE HaBaHTAXXCHHS Ha Bich, ag2Qa (cM.4.3.2),
Mae OyTH PO3MIIIIECHO 1 30pi€HTOBAHO HA HE3aXHIIICHUX
YaCcTHHAX 13MI0BOr0 MOJOTHA TaKHM YHHOM, LI00
CTBOPUTH  HaiicnpusTiuBimmii  edexkT mopsm 3
BiOiliHMM OpycoM (Ha pucyHOK 4.9).

IMo3HayeHHst Key

(1) Boparop Tpotyapy (abo Gopmrop mpoi3ay, SKIIO (1) Pedestrian parapet (or vehicle parapet if a safety
Gapep Ge3nexku He mepeadayeHoO) barrier is not provided)

(2) Bapep 6e3mexu (2) Safety barrier

(3) Ipo3ana yactuHa (3) Carriageway

Pucynox 4.9 — Ilpukaan po3minieHHst Figure 4.9 - Examples showing locations of loads

HABAHTAKEHHS Bi/l TPAHCIOPTHHUX 3aC00iB Ha
niloXiAHUX i BeJloOCHMIeTHUX JOPizKKaX
aBTO/I0OPOKHIX MOCTIB

Ile HaBaHTaXXEHHS OCI HE BPaXOBYETHCS
OJTHOYACHO 3 Oy/b-SIKUM IHIIIUM TUMYaCOBHM
HABaHTAXXEHHSIM Ha 13I0BOMY IOJIOTHI. SIKIII0
TCOMETPUYHI OOMEXKEHHS HE J03BOJISIFOTH
BpPaxOBYBAaTH JBOKOJIICHUN TMPUCTPINA, CIiJ
BpPaxXOBYBATH JIMIIE OJIHE KOJIECO. 3a MeKaMHU
00OMEXyBaJIbHOT CUCTEMU JIJISl TPAHCIIOPTHUX

3ac00iB OKpeMO Bif BUITaJTKOBOTO
HAaBAaHTAXXEHHS ~ Ma€  3aCTOCOBYBATHCS,
pPO3paxyHKOBE  THMYAcoOBE  30CEpEKEHE

HaBaHTa)KEHHs, BKa3zaHe B 5.3.2.2,.

(3) 3a BiacyTHOCTI 3axucTy, 3raganoro B (1),
MpaBuUIIa, 110 HaBeJEeH] y (2),
3aCTOCOBYIOTBCS X JI0 OpiBKH 13710BOTO
IIOJIOTHA, Ji€ BCTAHOBJCHO aBTOMOOUILHUI

from vehicles on footways and cycle tracks of road

bridges

This axle load should not be taken into account
simultaneously with any other variable load on
the deck. A single wheel alone should be taken
into account if geometrical constraints make a
two-wheel arrangement impossible.

Beyond the vehicle restraint system, the
characteristic variable concentrated load
defined in 5.3.2.2 should be applied, if
relevant, separately from the accidental load.

(3) In the absence of the protection mentioned
in (1), the rules given in (2) are

applicable up to the edge of the deck where a
vehicle parapet is provided.
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naparier.
4732 Cunau, mo [AilOTH N0pH HABII
aBTOTPAHCIIOPTY HA GOpAIOp

(1) BrumBa npu HABAI TPAHCHOPTHOTO
3aco0y Ha OoparopHMii KaMiHb abo Ha OopT
JTOPOXKHBOTO  TOKPUTTS  MalTh  OyTH
BpaxoBaHi sIK TIOTIEPEYHA CHJIa, 110 JOPIBHIOE
100 xH, 1 mie Ha Bucori 0,05 M HKYe Bif
Bepxy OopmropHoro Kamens. Lo cwry cimin
po3rismaTH SK TaKy, IO Ji€ Ha BiIpi3Ky
3apmoBxkkn 0,5 M 1 Tmepemaerscs uepe3

OoparopHUi KaMiHb Ha €JIEMEHTH
KOHCTPYKLIi, sIKI HOro mMiATPUMYIOTh. Y
AKOPCTKUX eJIeMEHTaxX KOHCTPYKIIii

HaBaHTAKCHHS HEOOXITHO BpaxoOBYBaTU 3
KyToM posocepemkenHs y 45°.  3a
HECTIPHUSTIUBUX YMOB BpPaXOBYEThHCS
BePTUKAIbHE HABAaHTAXEHHS BT  pyXy
TPAHCIIOPTHHUX 3ac00iB, 110 i€ OJHOYACHO 3
CHWJIOBUM BIUIMBOM TIpH 3ITKHEHHI, S5KE
nopiaioe 0,75 aq1Q1k (prcyHok 4.10).

4.7.3.3 Cuan, o Ail0TH NPH 3iTKHEHHI

aBTOTPAHCNOPTY 3i CTPUMYBAJbLHHUMHU
cucTeMaMu

(1) Ilpu npoekTyBaHH1 KOHCTPYKIIIM MaroTh
Ooytu BpaxoBaHi TOPHU30HTATBHI 1
BEPTUKAIBbHI CHJIH, SKI TIEPENaroThCs Ha
i3noBe MOJIOTHO 00MeXyBaTbHUMU
CUCTEMaMH.

MNPUMITKA 1 HauioHanbHuii CTaHAApT MOXE
BU3HAYATH 1 BHUOMpPATH KIACH CHJIOBUX BIUIMBIB 1
TOB'si3aH1 3 HUIMU YMOBHU BXXUTKY. Hinkue HaBeneHo 4
PEKOMEHJIOBaHI KJIaCH BEJNWYMH Ul TOPU30HTAIBHOL
CHIIH, 11O HePENAEThCS:
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4.7.3.2 Collision forces on kerbs

(1) The action from vehicle collision with
kerbs or pavement upstands should be taken
as a lateral force equal to 100 kN acting at a
depth of 0,05 m below the top of the kerb.
This force should be considered as acting on a
line 0,5 m long and is transmitted by the
kerbs to the structural members supporting
them. In rigid structural members, the load
should be assumed to have an angle of
dispersal of 45°. When unfavourable, a vertical
traffic load acting simultaneously with the
collision force equal to 0,75 ag1Q1k (see
Figure 4.10) should be taken into account.

4.7.3.3 Collision forces on vehicle restraint
systems

(1) For structural design, horizontal and
vertical forces transferred to the bridge deck by
vehicle restraint systems should be taken into
account.

NOTE 1 The National Annex may define and select
classes of collision forces and associated conditions of
application. In the following, 4 recommended classes of

values for the transferred horizontal force are given :
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075 agy Ay
- 0,06 m
— 100 kN
&
45°
i
0,50 m
: -
45
Ilo3HaveHHs1 Key
(1) MimroximHa mopixka (1) Footway
(2) Bopatop (2) Kerb
Pucynok 4.10 — Cunia Haizny exinaska Ha Gopaiopu Figure 4.10 - Definition of vehicle collision forces on

kerbs

Table 4.9 (n) — Recommended classes for the horizontal force transferred by vehicle restraint systems

Recommended class Horizontal force (kN)
A 100
B 200
C 400
D 600

Tadauusa 4.9 (N) — PexoMeH10BaHi KIacH /I TOPU30HTAIBHHOI CHITH, 10 MEePeIAEThCsl eKimaxeM Ha

CTPUMYBAJIbHY CHCTEMY

PexomengoBanmii Kjiac T'opuszonTanbHa cuia, kH
A 100
B 200
C 400
D 600
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lopusonTansHa cuna, siKka i€ Yy TIONEPEYHOMY
HanpsiMi, Moxxe OyTH mpukianena Ha 100 MM Hmkue
Bil BepxXy BHOpaHOI OOMEXYBaJIbHOI CHCTEMH IS
TpPaHCIIOPTHUX 3acobiB abo Ha 1,0 M Bume piBHA
Mpoi3HOi YacTWHU abo TPOTyapy, B 3aJI€KHOCTI Bif
TOTO SIKWH pIBEHb HWDKUMH, 1 Ha BIJPI3KYy 3aBIOBXKH
0,5 m.

INPUMITKA 2 BenuuuHM TOpU3OHTAIBHUX CHII,
BKa3aHMWX U1 KiaciB Big A mo D, ski oTrpumaHO
[UITXOM BHMIPIOBaHb IIiJl Yac BHUIpPOOyBaHb Ha
CTIWKICTh JI0 HAI3[iB, IO MPOBOISATHCS HA peabHUX
00MEeXyBaJIbHUX CUCTEMax, BYKUBaHUX JJIst MocTiB. He
iCHye  TpPSIMOr0  CHIiBBIJHOIICHHS  MiX  I[MH
BEIMYMHAMU 1 KJacaMH BHUKOHAHHS OOMEXYBaJIbHUX
CHCTEM ISl TPAHCIOPTHHUX 3aco0iB. [IpomoHoBaHi
BEIMYMHM 3aJIeXKaTh BiJ JKOPCTKOCTI 3B'S3KY MIiXK
00MEXYBAJILHOIO  CHUCTEMOIO 1  Oopmropom  abo
YaCTHHOIO MOCTa, 3 SIKOI0 BOHa cronydeHa. Jlyxe
MillHe 3'€JHaHHS TPU3BOIUTH JIO BHHHKHEHHS
TOPU30HTANIbHOI CHJIM, BKa3aHoi s kimacy D.
HaiicnaOkinry TOpU3OHTalNbHY CHIIYy OTPUMYIOThH
LIJISIXOM BHMIipIOBaHb I OOMEXYBaJILHOI CUCTEMH 13
cmabkuMm  3'enHaHHsAM. Taki cHCTeMHM  HacrTilie
BUKOPUCTOBYIOTBCSl Ul CTaJIEBUX OOMEXYBaIbHUX
CHCTEM BiANOBITHO 110 Ki1acy BUKOHAaHHSA H2 3rigHo 3i
craugaptom EN 1317-2. [lyxe cnaOke 3'eqHaHHS
MOXK€ TPHU3BECTH JIO0 BUHHKHEHHS TOPH30HTAIBHOI
CHJIM, BKa3aHOi [UIs Kiacy A.

IMPUMITKA 3 BeprukanpHa cuia, oo Jie
OJTHOYACHO 3 TOPH3OHTAIBHUM CHUIIOBHM BIUIMBOM IIpH
31TKHEHHI, MOXKe OyTH BH3HA4Y€HA y BIAMOBIJHOCTI 110
HAIlIOHAIILHOTO CTaHAapTy. PekoMeH/10BaHI BEIMYHHU
MPUIMaIOThCsl TAKMMHU, 10 A0piBHIOTH 0,75 0g1Q1k.
OOuucneHHsi, sKi BpPaxOBYIOTb T'OPHU3OHTANbHI 1
BEPTUKAJIbHI ~ CWJIM, MOXYTh OYyTH  3aMiHeHi,
NPOSKTHUMH  3aXOJaMH, SKIIO L€  MOXIHBO
(HanpuKIIaa, TPOSKTYBAHHSIM ITiICHIICHHS).
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The horizontal force, acting transversely, may be
applied 100 mm below the top of the selected vehicle
restraint system or 1,0 m above the level of the
carriageway or footway, whichever is the lower, and on
a line 0,5 m long.

NOTE 2 The values of the horizontal forces given for
the classes A to D derive from measurements during
collision tests on real vehicle restraint systems used for
bridges. There is no direct correlation between these
values and performance classes of vehicle restraint
systems. The proposed values depend

rather on the stiffness of the connection between the
vehicle restraint system and the kerb or the part of the
bridge to which it is connected. A very strong
connection leads to the horizontal force given for class
D. The lowest horizontal force derives from
measurements for a vehicle restraint system with a weak
connection. Such systems are frequently used for a steel
vehicle restraint systems according to a performance
class H2 according to EN 1317-2. A very weak
connection may lead to the horizontal force

given for class A.

NOTE 3 The vertical force acting simultaneously with
the horizontal collision force may be defined in the
National Annex. The recommended values may be taken
equal to 0,75 aq1Q1k. The calculations taking

account of horizontal and vertical forces may be
replaced, when possible, by detailing measures (for
example, design of reinforcement).



(2) KoHctpykuito, Ha SKy OOmHMpaeThCs

aBTOMOOLIBHUN naparner, [Sihi
po3paxoByBaTd Tak, 000 BOHA MorJia
BUTPUMATH BILIMB BHIIAJKOBOIO
HaBaHTaKEHHS, SIKE BiZITOBIfAE,
LIOHANMEHIIIEe 1,25 PO3paxyHKOBOI'O

MICIIEBOTO OTIOPY aBTOMOOUTFHOTO TMapareTy
(Hanpukian, omip 3'€qHAHHS Mapamnery 3
KOHCTPYKIII€I0), ajle¢ TpH [OMY HEMae
HEOOXiTHOCTI KOMOIHYBaTH 11 3 OyAb-SIKHM
HITMM TUMYaCOBHM HABaHTAXKCHHSIM.
Ta6murs 4.9(n)

MNPUMITKA 1li npoekTHi BIUIMBA HaBaHTa)KEHHS
MOKe OyTH BH3HAUYCHO BiJIOBIIHO JIO HAIliOHAJIHHOTO
cranmapry. Bemmumna (1,25), npuBeneHa B IIbOMY
ITyHKTI, € PEKOMEHI0BaHOIO MiHIMaJIbHOIO
BEJTUYHHOIO.

4.7.3.4 Cunu, wo oirome npu 3imMKHEHHI
aemompancnopmy 3 ejnemersmamu
KOHCmMPYKuYii mocma

(1) TIpu 3iTKHEHHSX TPAHCIOPTHHX 3ac00iB
HEOOXITHO BpaxoOBYBaTH CHJIOBI BIUTMBU Ha
HE3aXHUIEH1 eJIEMEHTH KOHCTPYKIli, 1110
3HaXOJAThCA BHINE a00 Ha PIBHI MPOI3HOI
YaCTUHH,

MNPUMITKA 1li BriivMBH MOXYTh OyTH BHM3HA4YeHi
3riJIHO 3 HAI[IOHAJBHUM JO/ATKOM. PexoMeHnyeThcs,
100 BOHU BHM3HAYaIuCh BigmoBimHo mo 4.7.2.1(1), i
Oyny TakuMHu, WO Ail0Th Ha 1,25 M Bulle piBHA
npoizHoi uwactuHu. [IpoTe, uIs 1HIMBIIYaNbHOTO
MPOEKTY 32 YMOBH 3a0C3MEUCHHS  TOJAaTKOBHX
3aXMCHHUX 3aXOJiB MK MPOI3HOK YaCTUHOK 1 LIUMH
eJIEMEHTaMH, CHITY MOJKe OYTH 3MEHIIICHO.

(2) Ui cumu He cnij po3rysiIaTd SK Taki, IO JIFOTh
OJIHOYACHO 3 OyIb-SIKAM TUMYaCOBUM
HaBaHTAKEHHSM.

MNPUMITKA B inauBigyanbHUX MpOEKTax st
JIESIKUX TIPOMIXKHUX €JIEMEHTIB, JIe TIOLIKOIKEHHS
OJIHOTO 3 HUX HE MPHUBOINTH 10 PYHHYBaHHS
(mampukiaz, maBicu abo CTiiikM), MOXYTh OyTH
BU3HAYCHI MEHIII CHJIN.

4.8 BiuiuBM HA MOpPYYHi

(1) TIpu mpoekTyBaHHI KOHCTPYKIii, CHJIH,
HKi ICPCAar0TbCA Ha ISI[OBG IIOJIOTHO YC€pEC3
MOpy4YHi, HEOOXiTHO  BpPaxXOBYBaTH  SIK
TI/IMLIaCOBi HABAHTAXCHHA 1 BHU3HA4YATU
3aJIeKHO BiJl 0OpaHOro Kjacy HaBaHTAXKEHHS

Ha MOPYYHI.

MPUMITKA 1 Knacu HaBaHTa)XeHb Ha ITOPYYHI
BU3HavaroThes 3rigao 3 EN 1317-6. Kitac 3 s
MOCTiB € peKOMEH/IOBAaHUM MiHIMAbHAM KJIACOM
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(2) The structure supporting the vehicle
parapet should be designed to sustain locally
an accidental load effect corresponding to at
least 1,25 times the characteristic local
resistance of vehicle parapet (e.g. resistance of
the connection of the parapet to the structure)
and need not be combined with any other
variable load.

NOTE This design load effect may be defined in the
National Annex. The value given in this clause (1,25) is
a recommended minimum value.

4.7.3.4 Collision forces on structural
members

(1) The vehicle collision forces on unprotected
structural members above or beside the
carriageway levels should be taken into
account.

NOTE These forces may the defined in the National
Annex. It is recommended that they may be the same as
defined in 4.7.2.1(1), acting 1,25 m above the
carriageway level. However, when additional protective
measures between the carriageway and these members
are provided, this force may be reduced

for the individual project.

(2) These forces should not be considered to act
simultaneously with any variable load.

NOTE For some intermediate members where damage
to one of which would not cause collapse (e.g. hangers
or stays), smaller forces may be defined for the
individual project.

4.8 Actions on pedestrian parapets

(1) For structural design, forces that are
transferred to the bridge deck by pedestrian
parapets should be taken into account as
variable loads and defined, depending on the
selected loading class of the parapet.

NOTE 1 For loading classes of pedestrian parapets, see
EN 1317-6. For bridges, class C is the recommended
minimum class.
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MNPUMITKA 2 Cumm, siKi mepemaloTbesi Ha I13710Be
TIOJIOTHO Yepe3 MOPYYHi IS MIIIOXO/[iB, MOXYTb OyTH
BH3HAYCHI Ui 1HIUBIAyaJbHOrO TPOEKTY 3a iX
knmacudikamiero abo y HaIliOHAJIBHOMY JIONATKY
BimmoBigHO mo craHmapty EN 1317-6. JliniifiHa cuia
1,0 xH/M, mo nie sSK THMYacoBE HaBaHTaXKCHHS,
TOPU30HTAJILHO 200 BEPTUKAIBHO, HA BEpX MOPYUHIB,
€ PEKOMEHJIOBAHOIO MiHIMAJIBHOK BEIUYMHOK JUIS
TPOTyapiB 1 MIMOXiAHUX MOCTiB. JJIT CIykO0OBUX
OiYHMX TPOXOAIB  PEKOMEHIOBaHa  MiHIMalbHa
BenuurHa craHoButh 0,8 kH/M.

(2) YV Bunmamky, SKIIO0 TMOpPYYHi HaJiHHO
3axMINEH] Bi/l HAi3[IB TPaHCTIOPTHUX 3aCO0iB,
IpU TPOEKTYBaHHI ONMOPHUX KOHCTPYKIIIM,
TOPH30HTAIBHI BILJTMBH MaroTh
O3S AATHCS, K TaKi, IO JIFOTh OJIHOYACHO
3 PIBHOMIPHO PO3MOJUICHUM BEPTUKAIHBHUM

HaBaHTAKEHHSIM HaBeleHUM y 5.3.2.1.
INPUMITKA TIlopyuni MoOXHa BBaXKaTh HAAIWHO
3aXHIICHUMH, SKIIO 3aXHCHI 3aCO0M 3aJI0BOJBHSIOTH
BUMOTaM JUIsl 1HMBITyaJIbHOTO TIPOEKTY.

(3) Tam, nme mopydHi HE MO’KHAa BBaXaTH
HaJIIHO 3aXUIIEHUMHA BIJ 3ITKHEHD
TPAHCIIOPTHHUX 3aCO0IB, OTIOpPHA KOHCTPYKIIist
Ma€ TPOEKTYBATHCS Tak, 1100 BUTPUMATH
IO BUIIaJIKOBOTO HaBaHTa)KCHHS,
BiamoBimHOTO 10 1,25 pPO3paxyHKOBOTO
OTIOpY TOPYYHIB, 32 BHUHATKOM OY/Ib-SIKOTO
THUMYacOBOTO HaBaHTKCHHS.

MNPUMITKA 1li npoekTHI BIUTMBH HAaBaHTa)KEHHS
BU3HAYAIOTHCS Y HAI[IOHAJLHOMY NOAATKy. BennunHa
(1,25), nmpuBemeHa B UBOMY  IYHKTI, €
PEKOMEHAOBAHOIO BEJIMIUHOIO.

4.9 MopeJii HABaHTaKeHb JJIS1 CTOSIHIB i
CTiHOK, 10 MPUMHUKAKTH 10 MOCTA

4.9.1 BepTruka/ibHi HABAHTAKEHHHA

(1) IlpoisHy 4acTMHY  JOpOTH,  sKa
po3TamioBaHa 3a  CTOSHAMH, YKICHUMH
CTIHKaMH, OIYHMMHU CTIHKAaMH Ta 1HIIUMU
YaCTUHAMU MOCTa, 10 KOHTAKTyIOTh 3
IPYHTOM, ciin HAaBaHTAXKYBaTH
BIIOBIIHUMH MOJIEISIMU.
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NOTE 2 The forces transferred to the bridge deck by
pedestrian parapets may be defined with their
classification for the individual project or in the National
Annex in accordance with EN 1317-6. A line force of
1,0 kN/m acting, as a variable load, horizontally or
vertically on the top of the parapet is a recommended
minimum value for footways or footbridges. For service
side paths, the recommended minimum value is 0,8
kN/m. Exceptional and accidental cases are not covered
by these recommended

minimum values.

(2) For the design of the supporting structure,
if pedestrian parapets are adequately
protected against vehicle collision, the
horizontal actions should be considered as
simultaneous with the uniformly distributed
vertical loads defined in 5.3.2.1.

NOTE Pedestrian parapets can be considered as
adequately protected only if the protection satisfies the
requirements for the individual project.

(3) Where pedestrian parapets cannot be
considered as adequately protected against
vehicle collisions, the supporting structure
should be designed to sustain an accidental
load effect corresponding to 1,25 times the
characteristic resistance of the parapet,
exclusive of any variable load.

NOTE This design load effect may be defined in the
National Annex. The value given in this clause (1,25) is
recommended.

4.9 Load models for abutments and walls
adjacent to bridges

4.9.1 Vertical loads

(1) The carriageway located behind abutments,
wing walls, side walls and other parts of the
bridge in contact with earth, should be loaded
with appropriate models.



MNPUMITKA 1 1l BiamoBiaHi MOJENi HaBaHTaKEHb
HaBOAATHCS y HalliOHAJILHOMY JIOJATKY.
Pexomennyetscs 3aCTOCOBYBAaTH Mozeni
HaBaHTaXeHHS 1, HaBeAeHi B 4.3.2, alle 3 METOIO
CIIPOIIEHHS, HABAaHTAXEHHS TaHAEMHOI CHCTEMH
MOXHa  3aMIHATH  €KBiBQJIGHTHHM  DPiBHOMIpHO
PO3IIOAIIEHNM HAaBAaHTAXKEHHSIM, MO3HAYEHOI (eg, KA
PO3IIOBCIO/KYETHCSI HAa  BIIIOBIAHIA MPAMOKYTHIM
TIOBEPXHIi, 3aJIKHO BiJ po30cepemKEeHHS
HaBaHTa)KEHb 3a0yTOBKOIO 200 IPYHTOM.
INPUMITKA 2 Po3ocepemkeHHS HaBaHTa)KE€Hb
3a0yToBKOlO ab0 TpyHTOM HaBemeno y EN 1997.
Skmio HeMmae IHIMMX TPaBWI 1 SAKIO 3a0yTOBKa
HaJISKHO YIIIbHEHA, PEeKOMEHIOBaHa BEIMUMHA KyTa
po30cepe/KEeHHsI, M0 BiOMIPSAEThCS BiJl BEpTHKANI,
nopisrroe 30°. 3a Takoi BENMYUHM KyTa TOBEPXHS, 10
SIKOT JIONAETHCSI HABAHTAXKEHHS (eq, CIIPUIMAETHCS SIK
MPSIMOKYTHA TTOBEPXHSI 3aBIIMPIIKKA 3 M 1 3aBIOBKKHU
2,20 m.

(2) BenmnunHM MoA€si HaBaHTAXEHHS, LII0 HE
€  pO3paxyHKOBHUMH  BEJIMYMHAMH,  HE
PO3IIIAIAI0THCS.

4.9.2 I'opusoHTaILHA CHJIA

(1) F'opusoHTanbHy CUiTy €/l BpaXOBYBaTH
Ha PIBH1 MOBEPXHI MPOi3HOT YACTUHU MOBEPX
3a0yTyBaHHS.

(2) IIpu mpoektyBanHi madoBOi CTIHKK
crosina (pucyHOK 4.11) BpaxoByeThCsI
MO3/I0BXKHE TaIbMIBHE 3YCHIUIA 3
PO3PaxyHKOBOIO BEIMYHHOIO, SIKA IOPIBHIOE
0,6001Q1k , i€ 0THOYACHO 3 HABAHTAKECHHSIM
Mo/ieni HaBaHTakeHHs: Homep 1 Ha Bich
0Q1Q1k 1TpH TUCKY TPYHTY HACHITY.
[TpuryckaeThcs, MO TUCK HACUITY HE
BpPaxXOBYEThCS OJIHOYACHO

JCTY-H B EN 1991-2:2010

NOTE 1 These appropriate load models may be defined
in the National Annex. The use of Load Model 1,
defined in 4.3.2, is recommended, but, for simplicity, the
tandem system loads may be replaced by an equivalent
uniformly distributed load, noted geq, spread over an
appropriate relevant rectangular surface depending on
the dispersal of the loads through the backfill or earth.

NOTE 2 For the dispersal of the loads through the
backfill or earth, see EN 1997. In the absence of any
other rule, if the backfill is properly consolidated, the
recommended value of the dispersal angle from to the
vertical is equal to 30°. With such a value, the surface
on which geq is applied may be taken as a rectangular
surface 3 m wide and 2,20 m long .

(2) Representative values of the load model
other than the characteristic values should
not be considered.

4.9.2 Horizontal force

(1) No horizontal force should be taken into
account at the surfacing level of the
carriageway over the backfill.

(2) For the design of abutment upstand walls
(see Figure 4.11), a longitudinal braking
force should be taken into account with a
characteristic value equal to 0,6a01Q1k, acting
simultaneously with the aq1Q1k axle loading
of Load Model Number 1 and with the

earth pressure from the backfill. The backfill
should be assumed not to be loaded
simultaneously.
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Ay Qpx Ay Qg
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IMo3nauenHst Key

(1) 3angus crinka (1) Upsnand wall

(2) Inuta npoi3HOT YaCTHHU (2) Bridge deck

(3) Crosin (3) Abutement

PucyHnok 4.11 — BusHaueHHsI HABaHTaKeHb HA Figure 4.11 — Definition of loads on upstand walls

3a/IHIO CTIHKY

Po3nin 5 BmumBH Ha  TpOTyapw,
BEJIOCUIIEAHI JOPIKKY I MilIOXiAHI MOCTH
5.1 Cdepa 3acTocyBaHHs

(1) Mogeni HaBaHTa)X€Hb, BU3HAYYBaHI Yy
BOMY  PO3ILI, 3aCTOCOBYIOTHCS bi o)
TPOTyapiB,  BEJIOCHUMNEIHUX  JOPDKOK 1
MIMIOXITHUX MOCTIB.

(2) PiBHOMIpHO pO3MOMLICHE HABAHTAKCHHS
g (5.3.2.1) 1 3ocepemxeHe HaBAHTAKCHHS
Qmk  (5.3.2.2), 3acTOCOBYIOTBCS  JUIA
aBTOJIOPOXKHIX,  3aJTI3HUYHUX, a TaKOXK
mimoxigHux mMoctiB (4.5, 4.7.3 1 6.3.6.2(1)...
Bci i1 THMYacoBi BIUIMBY Ta BIUIMBH TMPHU
BUIIAIKOBUX TMPOEKTHUX CHUTYyallisX, IO
BH3HAa4Y€HI B IOMY pO3IUI, MpU3HAYCHI

TUIBKH U NIMIOXIIHUX MOCTIB,

ITPUMITKA 1 HaBantaxkeHHs Ha BXigHi cxoau
HaBenieHo y 6.3 crangapty EN 1991-1-1.
MHNPUMITKA 2 [Ins BelIUKUX INIIOXITHUX MOCTIB
(HanpukIaj, 3aBUIMPIIKKA Oifbllie HDK 6 M) Mozeni
HaBaHTa)KeHb, BU3HAYYBaHI B IIbOMY PO3IilTi, MOXYTb
OyTH HEBIANMOBiMHUMH. Y TaKOMy BHIAAKY JUIA
1HAMBITyaTbHAX MIPOEKTIB moTpidHO
BHUKOPHUCTOBYBATU JOJATKOBI MOJIENIl HABaHTaKEHb 3a
MpaBHIaM# KOMOIHYBaHHSI, IO BiTHOCATHCS IO HUX.

(3) Mogeni 1 BenWYnMHHU, HaBEACHI Yy IIbOMY
po3ii, CIiI  BUKOPHUCTOBYBATH  JUIS
PO3paxyHKIB eKCIUTyaTaliiHOl MPUIAATHOCTI 1
IPaHUYHUX CTaHIB, 32 BUHSITKOM T'PAaHUYHOTO
CTaHy yTOMJIEHOCTI.

(4) Mogeni HaBaHTaXEHb MOXYTh OyTH
BUKOPDUCTaHI  JUI1  pO3paxyHKiB,  SKi
BITHOCSITHCS /10 BiOpalliif MIIIOXiAHUX MOCTIB
1 3aCHOBaHI Ha JAMHAMIYHOMY aHami3i, IWB.
5.7. JIns BcixX IHIIMX PO3paxyHKIB BILIUBIB
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Section 5 Actions on footways, cycle tracks
and footbridges

5.1 Field of application

(1) Load models defined in this section are
applicable to footways, cycle tracks and
footbridges.

(2) The uniformly distributed load fk g«
(defined in 5.3.2.1) and the concentrated load
fwk Qi (defined in 5.3.2.2) should be used
for road and railway bridges as well as for
footbridges, where relevant (see 4.5, 4.7.3 and
6.3.6.2(1)). All other variable actions and
actions for accidental design situations defined
in this section are intended only for

footbridges.

NOTE 1 For loads on access steps, see 6.3 in EN 1991-
1-1.

NOTE 2 For large footbridges (for example more than 6
m width) load models defined in this section may not be
appropriate and then complementary load models, with
associated combination rules, may have to be defined
for the individual project. Indeed, various human

activities may take place on wide footbridges.

(3) Models and representative values given in
this section should be used for serviceability
and ultimate limit state calculations excluding
fatigue limit states.

(4) For calculations relating to the vibration of
pedestrian bridges and based on dynamic
analysis, see 5.7. For all other calculations of
load effects to be performed for any bridge
type, the models and values given in this



HaBaHTAXEHb, SKI HEOOXIAHO BpPaxOBYBAaTH
UL MOCTIB OyAb-SKOTO THITy, MOJAENi 1
BEJIMYUHH, TPUBEACHI B IBOMY pPO3JILII,
BKJIIOYAIOTh edexT JMHAMIYHOTO
MMICHICHHS, THMYacoBI HaBaHTAaXEHHS 1
MAaIOTh PO3TIISAATUCS K CTATHYHI.

(5) Ha BmumBH Big HaBaHTaXEHb Ha
OyIiBEITbHIX JIISTHKaX HE
PO3MOBCIOKYIOTBCSI  MOJICHI, TMPUBEICHI B
OMY pO3IUT, 1 Tam, Je Iie HEOoOXiITHO,
BIUIMBA BIJ HaBaHTa)XXeHb, CTATHYHI 1
JTMHAMIYHI CHJIM CJT1JT BpaXOBYBAaTH OKPEMO.

5.2 llpeacraBiieHHs BILUINBIB

5.2.1 Mopaeni HaBaHTaKeHb

(1) HaBanTa)xeHHs1, BU3HAUyBaH1 B IbOMY
PO3/111, BUHUKAIOTh B PE3yJbTaTl pyXy
MIIIOXO/IB 1 BEJIOCUNEINUCTIB, TISIILHOCTI
HEBEJIMKUX CYCIUIbHUX OyIIBHUIITB 1
TEXHIYHOTO OOCITyroByBaHHsI (HallpUKIal,
00CITyroBYIOY1 TPAHCTIOPTHI 3ac00M), 1
BHUMAAKOBUX cuTyalliii. [{i HaBaHTa)KeHHS
BUKJIMKAIOTh BEPTUKAJIbHI 1 TOPU30HTAIbHI,
CTaTUYHI 1 TUHAMIYHI1 CHJIH.

INPUMITKA 1 HaBanTtaxkeHHs dyepe3  pyX
BEJIOCHUIIEIB, SIK IpaBWiIO, HabaraTo HIKYe, HIK
HABAHTAXXEHHS BiJl pyXy IIIIOXOAIB, 1 BEJIMYHHHU,
MIPUBEJICHI B IIbOMY PO3/iJIi, 3aCHOBaHI Ha 4YacTiii abo
BUITaIKOBI MPUCYTHOCTI MIIIOXO0/1iB Ha
BeJIOCUNIEIHUX ~ cmyrax. [l iHAMBiAyanbHUX
MPOEKTIB, 32 HEOOXiJHOCTi, CIiJ  CIeliaJbHO
POSIUISIHYTH HABAHTAXCHHSI, 110 BUKIMKaHI Xy1060¥0.
MMPUMITKA 2 Mopeni HaBaHTa)keHb, BU3HAUYBaHi B
LBOMY PO3[ILi, HE ONMUCYIOTh pPealbHI HaBaHTaKEHHSI.
Bonu BuOpani Tak, mo0 ix BIUIMB (BpaxoBYHOYH
JUHAMIYHUN)  TOPENCTaBIsUIM O  HaBaHTAKEHHS
(aKTHIHOTO PYXY.

(2) BruivBy mpy BUNIQJAKOBHX MPOCKTHUX
CUTYAI[ISX Yyepe3 3ITKHEHHS M0Ial0ThCs K
CTaTHYHI €KBIBAJIEHTHI HaBaHTAKEHHS.

5.2.2 Ki1acu HaBaHTaKeHb

(1) HaBaHTaXeHHS Ha IMIIOXiIHI MOCTH
MOXYTh BIIPI3HATHUCS B 3aJ€KHOCTI Bim iX
MICIIEPO3TallyBaHHS 1 MO>KJIHBOT'O
JIOPOXKHBOTO PYXY JCSIKHX TPAHCIIOPTHUX
3ac00iB. 1[I YMHHHUKK B3a€EMHO HE3aJCHKHI 1
PO3TIISAIAIOTHCS HIDKYE

5.2.3 3acTocyBaHHs1 MojeJIei
HABaHTAaXKeHb

(1) Mogeni, 3a BUHATKOM THX, IO MICTATh
cnyk00Bi TpaHcmopTHi 3acobu (5.3.2.3),
MaloTh 3aCTOCOBYBATHCS JUIS MIIIOXIAHOTO 1
BEJIOCUIETHOIO  pyXy Ha  MIIIOXiIHUX
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section include the dynamic amplification
effects, and the variable actions should be
treated as static.

(5) The effects of loads on construction sites
are not intended to be covered by the load
models given in this section and should be
separately specified, where relevant

5.2 Representation of actions

5.2.1 Models of the loads

(1) The imposed loads defined in this section
result from pedestrian and cycle traffic, minor
common construction and maintenance loads
(e.g. service vehicles), and accidental
situations. These loads give rise to vertical and
horizontal, static and dynamic forces.

NOTE 1 Loads due to cycle traffic are generally much
lower than those due to pedestrian traffic, and the values
given in this section are based on the frequent or
occasional presence of pedestrians on cycle lanes.
Special consideration may need to be given to loads due
to horses or cattle for individual projects.

NOTE 2 The load models defined in this section do not
describe actual loads. They have been selected so that
their effects (with dynamic amplification included where
mentioned) represent the effects of actual traffic.

(2) Actions for accidental design situations due
to collision should be represented by static
equivalent loads.

5.2.2 Loading classes

(1) Loads on footbridges may differ depending
on their location and on the possible traffic
flow of some vehicles. These factors are
mutually independent and are considered in
various clauses given below. Therefore no
general classification of these bridges needs to
be defined.

5.2.3 Application of the load models

(1) The same models, service vehicle excepted
(see 5.3.2.3), should be used for

pedestrian and cycle traffic on footbridges, on
the areas of the deck of road bridges

limited by pedestrian parapets and not included
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MOCTax, Ha JUISHKaX MPOi3HOI YacTUHH, SKi
oOMeXeHI TOpYy4YHSIMU 1 HE BXOJATH OO i
ckiany, 1.4.2 (TpoTyapu, sik BU3HA4YEHO B il
gyactuHi crapgapry EN 1991)a takox Ha
TpOTyapax 3aJli3HUYHUX MOCTIB.

(2) Marote OyTH BH3HAYEHI iHIII BiIIOBIIHI
MOJIeNi ISl OTJIZIOBHX IPOXOJIB Yy Mexax
MOCTIB 1 Juis TuiaThopM Ha 3aTi3HHYHUX

MOCTax.

INPUMITKA Taki Mozeni BH3HAYalOTHCS 3TiAHO 3
HAI[IOHAIFHUM ~ CTaHIApTOM a0o0 Ui KOXKHOTO
IHIUBIIYaTBHOIO TPOEKTY OKpeMO. PekoMmeHmoBaHi
MOJIETi, SKi BHKOPHUCTOBYIOTHCS OKPEMO JUIsl TOrO,
mo0 OTpUMATH HaWOUIBII HECTIPHUSTINBI  BILUIMBH,
SIBJISTIOTH c000t0 PIBHOMIipHO po3moiicHe
HaBaHTaxeHHs 2 KH/M? 1 30cepeikeHe HABAHTAKEHHS
y 3 xH, sike npHKIagaeThCs 10 KBaPATHOI MOBEPXHI
wiomieto 0,20x0,20 M2,

(3) Jnst KOKHOTO 1HIMBITyaJIbHOTO BUMAJIKY,
MoAenl BEPTUKAIBHUX HABaHTa)XCHb
HEOOX1IHO 3aCTOCOBYBaTH BCIOAM Y MeEXax
BIINOBIAHUX JAUISHOK Tak, abu OTpUMaTH

HaNWOUTbII HECTIPUSATIUBUMA €(EKT.
ITPUMITKA 1li BIIMBY € BUTBHUMH BIUTUBAMHU.

5.3 CraruyHi MojaeJi 1J151 BEpTUKAJIBLHUX
HABAHTAKeHb — XapaKTEePUCTUYHI
3HAYeHHA

5.3.1 3arajbHi 10JIOKEHHS

(1) HopmaTtuBHI HaBaHTa)KCHHS TpHU3HAYCHI
IUIT BU3HAUEHHS BIUIMBIB BiI CTaTUYHOI'O
HABaHTAXKCHHS Ha TPOTyapu abo
BEJIOCUTIEIHI JOPDKKM Ta BIUIMBIB, IO
MOB's3aH1 3 MEPEBIPKOI0 TPAHUYHUX CTaHIB 1
CreliaTbHUX TEPEBIPOK Ha EKCILTyaTaIliifHy
MPUIATHICTD.

(2) 3a HeoOXimHOCTI Ciifi BPaXOBYBAaTH TPH
B3a€MOBHKJIFOYHI MOJEI, K1 CKIaJal0ThCs 3:

- PIBHOMIPHO PO3MOAUICHOTO HaBAaHTaKEHHS
Qrk;

- 30CePePKEHOT0 HaBaHTXKEHHS Qfwk;

- HABaHTAXCHb, 10 BUKIMKAHI CEPBICHUMU
TPaHCIIOPTHUMH 3ac00aMu, Qserv.
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in the carriageway as defined in 1.4.2
(footways as defined in this Part of EN 1991)
and on the footpaths of railway bridges.

(2) Other appropriate models should be
defined for inspection gangways within the
bridges and for platforms on railway bridges.

NOTE Such models can be defined in the National
Annex or for the individual project. The recommended
models, to be used separately in order to get the most
unfavourable effects, are an uniformly distributed load
of 2 kN/m? and a concentrated load of 3 kN applicable
to a square surface of

0,20x0,20 m?.

(3) For each individual application, the models
of vertical loads should be applied anywhere
within the relevant areas so that the most
adverse effect is obtained.

NOTE In other terms, these actions are free actions.

5.3 Static models for vertical loads -
characteristic values

5.3.1 General

(1) Characteristic loads are intended for the
determination of pedestrian or cycle-track
static load effects associated with ultimate
limit-states  verifications and particular
serviceability verifications.

(2) Three models, mutually exclusive, should
be taken into account, as relevant. They consist
of :

— a uniformly distributed load, g«

—a concentrated load Qfwk , and
— loads representing service vehicles, Qserv.



(3) Benuuunu 1mux Mojesed HaBaHTaXKEHb
CJIJ 3aCTOCOBYBATH SIK JUISl MOCTIMHMX, TaK 1
JUTSL TIEPEXiTHUX MPOCKTHUX CUTYAITill.

5.3.2 Moaei HaBaHTaxKeHb
5.3.2.1 Pignomipno
HABAHMAICEHHA

(1) Hns aBTOMOPOKHIX MOCTIB, Ha SKHUX
po3TamoBaHi TpoTyapu ab0 BEIOCHIEIHI
TOPDKKH, Mae OyTHM BH3HAUYEHO PIBHOMIPHO
pO3MoJIyicHe HaBaHTaXEHHS (i (pPUCYHOK
5.1).

INPUMITKA  HopmaTuBHe  HaBaHTaK€HHA  (

BU3HAYa€ThCs 3rigHO 3 HalioHanbHUM CcTaHAapTOM
a00 U1l KOYKHOT'O 1HIIUBIIYyaIbHOTO TIPOEKTY OKPEMO.

po3nodinene

PeKOMEH/I0BaHOKO BETMUMHOIO € (=5 KH/M?,

(2) IIpu mpoexkTyBaHHI MIMIOXIAHUX MOCTIB
PIBHOMIPHO PO3MOJIUIEHE HABAHTAXKEHHS (fk
BH3HAYAETHCSA 1 3aCTOCOBYETHCS TUIBKH Ha
HECTIPUATIUBUX YaCTHHAX MOBEPXHI BILIUBY,
B MO3/I0B)KHBOMY 1 ITOTIEPEYHOMY HaIpsiMax.
MNPUMITKA Monenn HaBaHTaKEHHS 4
(HaBaHTakeHHs1 Bij HatoBmy) 4.3.5 i BigmoBimHA IO
BenMuMHU (i = 5 KH/M? HaBOAUTBLCA 3 ypaxyBaHHAM
CTaTHYHUX Bl'lJ'II/IBiB Bi}] HaTOBIly, TaM € TaKui PU3UK
icHye. SIKIIIO y 3aCTOCYBaHHI MOJIeNi HaBaHTa)KeHHs 4
JUIA  MIIOXITHUX MOCTIB HE HEMae moTpeodw,
PEKOMEHIOBAHOIO BEINYUHOIO JUIA (fk €:

120\ N/m?
L+30 (5.1)

s > 2,5 kN/m?; gy, < 5,0 kN/m?

ne: L — moB)kuHA 3aBaHTaXXEHHS ,M.

5.3.2.2 3ocepeostcene nasanmaircenus
(1)HopmatuBHa BeIMYMHA 30CEPEIKEHOTO

HaBaHTaxeHHS Qmk nopiBaroe 10 xkH, 1 mie

Ha KBaJIpaTHY TOBEPXHIO i3 ctopoHoto y 0,10

M.

INPUMITKA HopmatuBHa BeTHYMHA HaBaHTAXCHHS,
a TaKoX PO3MIpH MOXKYTh OyTH BiJIperyabOBaHi 3TiIHO
3 HaI[lOHAJIPHUM CTaHAapTOM. BeinuuHu, npuBesicHi B
LbOMY ITYHKTI, € PEKOMECHIOBAHUMH BEIUYHHAMIL

(2) Tam, nme npu mnepeBipkax HEOOXITHO

BUIPI3HATH 3arajbHi BIUIMBH BiJ MICIICBHUX,

30CepeKeHe HABAHTAXXEHHSA Mae
BpaxoBYBaTHCS  TUIBKM Ui MICHEBUX
BILIMBIB.
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(3) The characteristic values of these load
models should be used for both persistent and
transient design situations.

5.3.2 Load Models

5.3.2.1 Uniformly distributed load

(1) For road bridges supporting footways or
cycle tracks, a uniformly distributed load
grc should be defined (Figure 5.1).

NOTE The characteristic value fk g may be defined in
the National Annex or for the individual project. The
recommended value is s = 5 KN/m2.

(2) For the design of footbridges, a uniformly
distributed load fk g« should be defined and
applied only in the unfavourable parts of the
influence surface, longitudinally and
transversally.

NOTE Load Model 4 (crowd loading) defined in 4.3.5,
corresponding to 2 gac = 5 kKN/m , may be specified to
cover the static effects of a continuous dense crowd
where such a risk exists. Where the application of Load
Model 4 defined in 4.3.5 is not required for footbridges,
the recommended value for g c is :

120\ N/m?
L+30 (5.1)

G = 25kN/m?; gg, < 5,0 kN/m?
where : L is the loaded length in [m].

G = 20+

5.3.2.2 Concentrated load

(1) The characteristic value of the concentrated
load Qfwk should be taken equal to 10 kN
acting on a square surface of sides 0,10 m.

NOTE The characteristic value of the load as well as the
dimensions may be adjusted in the National Annex. The
values in this clause are recommended.

(2) Where, in a verification, general and local
effects can be distinguished, the concentrated
load should be taken into account only for
local effects.
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Pucynok 5.1 - XapakrepecTuune
HABaHTaKeHHs HA TpoTyap (abo
BeJIOCUIIEIHY JIOPiKKY)

(3) Sxmo s MIIOXiIHOTO MOCTa BKa3aHO
CEPBICHUN TPAHCIIOPTHHH 3aci0, K HABEJECHO
y 5.3.2.3, Qfwk HE PO3TISNAETHCS

5.3.2.3 Cayxcoosuit agmomooine

(1)P Ilpu mpoizai ciayxO0BHX aBTOMOOLIIB
Mo MIMOXITHOMY MOCTy abo TpoTyapy,
BpPaxOBYETbCS HABAaHTAXCHHS JIMIIE Bil

0HOTO aBTOMOOLTS Qserv.

IMMPUMITKA 1 Takum aBroMoOineM Moxe OyTH
TPAHCIIOPTHU 3acio JUIst TEXHIYHOT'O
00CITyrOoByBaHHSI, aBTOMOOLIb aBapiliHOI  CIyXOH
(Hanpukiaa, Kapera MIBHIKOI JIOMOMOTH, IOXEXKHa
MamuHa)  a0o  aBTOMOOIml  iHmHMX  CIyXO0.
XapakTepuCcTHKa TaKOro TPAHCIIOPTHOIO 3aco0y (Bara
ocell 1 BIICTaHb MK HUMH, KOHTaKTHA ILIOMIA KOJIC),
IUHAMIYHWA BIUIMB Ta iH., BH3HAYAIOTHCA 3TiJHO 3
HAIlIOHAIBHUMU ~ HOpMamMu  abo Ui KOXKHOTO
IHIUBITyaIbHOTO TIPOEKTY. SIKIIO HeMae BiIOMOCTeH i
MOCTIMHMX  Tepemkon, sKi O He JJI03BOJSIIH
ABTOMOOUTIO 3aDK/DKATH Ha MICT, PEKOMEHIIYETHCS
BUKOPHCTOBYBAaTH B SIKOCTI CIIY>KOOBOTO aBTOMOOILJIS
(HOpMaTHUBHE HABaHTAXXECHHsI) aBTOMOOLIb, BKa3aHUH Y
5.6.3. YV upoMy BHIIQJIKy Biamajae HEOOXIIHICTH Yy
3aCTOCYBaHHI IONOXEHb MyHKTY 5.6.3, ToOTO
PO3TIISIATH TOM caMuii aBTOMOOLIIB SIK BUITAIKOBHUH.
OPUMITKA 2 Skmo mnependadeHo MOCTiiHI
MIOJIOXKEHHS, SKi 3a00pOHSIOTH B'i3N HA TMIIIOXiTHUI
MiCT BCiX TpaHCIOPTHHX 3aco0iB,  CIyk00Bi
aBTOMOOLTI HE PO3TIAAAIOTECSL.

IMPUMITKA 3 Kinbka ciry00BHX aBTOMOOLITIB, AKi €
B3a€MOBUKIIIOYHUMH, MOXYTh BpaxoBYBaTHCs 1
BHU3HAYATHCS IS IHIWBITyaTbHOTO MIPOEKTY.

54 CraTnuna Moejb IS
TOPU30HTAIBHUX CHJI — XapaKTepHCTHYHI
3HAYeHHA

(1) Jns mimoxiAHUX MOCTIB BpPaxOBYETHCS
TUIBKM TOpHM30HTaJbHa cuia Qmk, IO Ji€
B3/IOBX OCI MOCTOBOrO IOJIOTHA Ha piBHI
JOPOKHBOTO MMOKPUTTS.

(2) XapakTepuCTUUHY BETUUUHY
TOPU30HTAIBHOT CHITU CITiJl TPUIMAaTH TaKoIo,
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Figure 5.1 - Characteristic load on a
footway (or cycle track)

(3) If, for a footbridge, a service vehicle, as
mentioned in 5.3.2.3 is specified, Qmwi should
not be considered.

5.3.2.3 Service vehicle

(1)P When service vehicles are to be carried on
a footbridge or footway, one service vehicle
serv Qserv be taken into account.

NOTE 1 This vehicle may be a vehicle for maintenance,
emergencies (e.g. ambulance, fire) or other services. The
characteristics of this vehicle (axle weight and spacing,
contact area of wheels), the dynamic amplification and
all other appropriate loading rules may be defined for
the individual project or in the National Annex. If no
information is available and if no permanent obstacle
prevents a vehicle being driven onto the bridge deck, the
use of the vehicle defined in 5.6.3 as the service vehicle
(characteristic load) is recommended ; in this case, there
will be no need to apply 5.6.3, i.e. to consider the same
vehicle as accidental.

NOTE 2 Service vehicle needs not be considered if
permanent provisions are made to prevent access of all
vehicles to the footbridge.

NOTE 3 Several service vehicles, mutually exclusive,
may have to be taken into account and may be defined
for the individual project.

5.4 Static model for horizontal forces -
Characteristic values

(1) For footbridges only, a horizontal force Qi
should be taken into account, acting

along the bridge deck axis at the pavement
level.

(2) The characteristic value of the horizontal
force should be taken equal to the greater



10 JOPIBHIOE HAUOUIBIIINA 3 HACTYIHHX JIBOX
BEJIMYUH:

- 10% Big 3araJbHOTO HaBaHTAXKCHHSI,
BIJIOBIHOTO JI0 PIBHOMIPHO PO3MOILUICHOTO
HaBaHTaxeHHs (5.3.2.1);

- 3a motpebu, 60% Bim 3araabHOT Baru

ciryxk6oBoro aBromoo6us, (5.3.2.3-(1) P).
INPUMITKA Hopmartushna BEJIMYMHA
TOPH30HTANIBHOI ~ CHJIM  BU3HAYAETHCS  3TITHO 3
HAIliOHAJIBHAM CTaHJapTOM. BenuuuHW, HaBeeHi B
[[bOMY IYHKTi, € pEKOMEHIOBaHUMH.

(3) T'opuzonTanmbHa cHJia PO3TIISANAETHCSA SIK
Taka, II0 JI€ OJHOYACHO 3 BiANOBIIHUM
BCPTUKAJIbHUM HaBaHTAa>XCHHAM, ajie B
KOJHOMY  BHUMNAAKYy 13  30CEpEIHKEHUM
HaBaHTAXKCHHIM Qfwk.

MINPUMITKA 1ls cuna goctaTtHs, mo0 3a0e3MeUnTH
TOPU30HTAJIBHY IMO3J0BXKHIO CTIHKICTh MillIOX1THOTO
Mocta. Bona  He  3afesnedye  momepeyHy
TOPH30HTAJIBHY CTIHKICTb, sika Mae OyTH 3a0e3neucHa
IUISIXOM  pO3MIIAY IHIIMX [Ji a0o BiINOBIAHUMH
KOHCTPYKTHBHUMH 3aXO/IaMH.

5.5 TI'pynu pyxomMux HaBaHTAaKeHb
miloXiZTHUX MOCTIB
(1) 3a  HeoOXimHOCTI,  BEPTUKAIbHI

HAaBaHTaXXEHHS 1 TOPU3OHTAJbHI CHJIH, IO
BHUKJIMKAaHI PYyXOM, BPaXOBYIOTHCS IILIIXOM
pO3MIsiAy TPyH HaBaHTa)XE€Hb, HABEICHUX Y
tabmuii - 5.1. Kokwma 3 1ux  rpyn
HaBaHTA)XE€Hb, IO € B3a€EMOBHUKIIOYHUMH,
pO3IIISIAAE€TbCS  SIK  BHU3HA4YalbHA IS
HOPMaTHUBHOTO HaBaHTAKECHHS TS
KOMOIHYBaHHsI 3 HaBaHTAKCHHSIMH, IO HE
BIIHOCATBHCS 10 JOPOKHBOTO PYXY.
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of the following two values :

— 10 per cent of the total load corresponding to
the uniformly distributed load (5.3.2.1),

— 60 per cent of the total weight of the service

vehicle, if relevant (5.3.2.3-(1)P).

NOTE The characteristic value of the horizontal force
may be defined in the National Annex or for the
individual project. The values in this clause are
recommended.

(3) The horizontal force is considered as acting
simultaneously with the corresponding

vertical load, and in no case with the
concentrated load Qfwk.

NOTE This force is normally sufficient to ensure the
horizontal longitudinal stability of footbridges. It
does not ensure horizontal transverse stability, which
should be ensured by considering other actions or

by appropriate design measures.

5.5 Groups of traffic loads on footbridges

(1)When relevant, the vertical loads and
horizontal forces due to traffic should be taken
into account by considering groups of loads
defined in Table 5.1. Each of these groups

of loads, which are mutually exclusive, should
be considered as defining a characteristic
action for combination with non—traffic loads.

Tabauusa 5.1- BuzHaueHHsI TPyl HABAHTaKeHb (HOPMATUBHI BeJTUYMHHU)

. I'opuzoHTANBHI
Tun HaBaHTaKEeHHSA BepTukanbHi cuiin
CUIIH
PiBHOMIpHO .
b Cryx0o0Bwii
Cucrema HaBaHTa)KeHb po3noxninene .
aBTOMOO1TIb
HaBaHTAXXKECHHS
T'pynu .1 QO 0 Qrik
HaBaHTa)XEeHb p.2 0 Qserv Qi

Table 5.1 - Definition of groups of loads (characteristic values)

Load type Vertical forces Horizontal forces
Load system Uniformly distributed Service vehicle
load
Groups of loads gr.l Ok 0 Qrik
gr.2 0 Qserv Qrik
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(2) Bynp-sika 3 UMX TPy Mae PoO3TIISAIATUCS
SK €IMHUN BIUIMB JJIs1 OyAb-KO1 KOMOiHAITii
HAaBaHTAXXCHb BT JOPOXKHBOTO PYyXy 3
BILUTMBAaMHU, III0 HABEJICHI B IHIIUX YaCTHHAX
cragmapty EN 1991.

INPUMITKA Jns OKpEMUX KOMITOHEHTIB
HABAHTAXEHb JIOPOKHBOIO PYXY I10 IHIIOXiTHUX
Moctax y EN 1990, A2 BkazaHi iHIIII BEJTMYMHU.

5.6 BniuBM y BHNAAKOBMX HPOEKTHHX
CUTYaIlisIX I NilIOXiTHMX MOCTIB

5.6.1 3araibHi 10J105KeHHA

(1) Taki BIUTMBY MOXXYTh OYTH BUKJIHKAHI:

- PYXOM i1 MOCTOM (TOOTO 3ITKHEHHS);

- BUIAQJKOBOI  MPHUCYTHICTIO  BaXXKOTO
TPaHCIOPTHOTO 3ac00y Ha MOCTY.
MNPUMITKA Ixumi cuioBi BIUIMBH NPU 3iTKHEHHSX
(2.3) BUBHAYAIOTBCA 3TIMHO 3  HAI[IOHAJIEHUM
CTaHIapToM abo Juisi KOXHOTO I1HIWBIAYaJbHOTO
[POEKTY.

56.2 Cum, mo ail0Th NpU 3iTKHEHHi
ABTOTPAHCIIOPTY 3 HUKHBOIO
KOHCTPYKUIEI0 MOCTa

(1) Crin BU3HAYMTH 3aXOAU TIO 3aXHCTY
MIIIOX1IHOTO MOCTA.

IMPUMITKA [IlimoxigHi MocTH (OMOpPH 1 IOJOTHO),
SIK MPaBUJIO, OUTBII YYTIUBI J0 CUIIOBHX BILUIMBIB BiJl
3ITKHEHb, HDK aBTONOPOXHI MoctH. HaiOinbm
eeKTUBHUI NUIAX ypaxyBaHHS CHJIOBUX BIUIUBIB Bij
31TKHEHb IOJIATAE, K MPABUIIO, B 3aXUCTI MIIIOX1THUX
MOCTIB 3a JIOIIOMOTOIO:

- JIOPOXKHIX OOMEXYBaJIIbHMX CHUCTEM Ha BiJIIOBIIHIH
BiJICTaHI NIepe]] OIOpaMH;

- BUILMM IiJMOCTOBUM Tra0apuToM, HiX OLs cyciiHiX
ABTOJIOPOXKHIX 200 3aJII3HUYHUX MOCTIB HAJl OJHIEIO 1
TI€I0 )X IOPOT'OIO 32 BiZICYTHOCTI MPOMIXHHUX B'I3/IIB Ha
ZIOpOTYy.

5.6.2.1 Cunu, wo oiromv npu 3imKHeHHI
asMompancnopmy 3 Onopamu

(1) HeoOxigHO BpaxOByBaTW CHIIH, IO
BUHUKAIOTh B pe3ynbTari Haizmy
TPAHCIIOPTHUX 3aco0iB, IMOHATHOPMATUBHOL
BHUCOTH 200 3 BIAXWICHHAMH y rabapurax, Ha
onopu ab0 OIMOpPHiI €JIEMEHTH MOCTa, paMIl,
a0o0 cXOniB.

NPUMITKA  HamiomampHu  cTaHOApT  MOXeE
BU3HAYATH:

- TIpaBWJIa 3aXUCTy MOCTIB BiJ] CHJIOBHX BIUIMBIB IpH
3ITKHEHHSX TPAHCIIOPTHUX 3aco0iB, KOITH
BpPaXOBYIOTbCS CHJIOBI BIUIMBH 4epe3 TPAaHCIOPTHI
3aco0u, (HampuKiIam, 3

MTOCWJIAHHSAM Ha O€3MeYHy BiJICTaHb MK OMOpaMu i
OpiBKOIO MPOI3HOI YACTHHH);

- BEITMYMHY 1 pO3TAITyBaHHS CHJIOBHUX BIUIHBIB BiJl
3ITKHEHHS TPAHCIIOPTHUX 3ac00iB;

- TPaHWYHI CTaHH, IKi HEOOXITHO PO3TIIAIATH.

I[J'IH JKOPCTKUX OIIOPp PECKOMCHAYIOTBHCA
HACTYIH1 MiHIMaJIbH1 BETUYNHU
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(2) For any combination of traffic loads
together with actions specified in other Parts of
EN 1991, any such group should be considered
as one action.

NOTE For the individual components of the traffic
loads on footbridges, the other representative values are
defined in EN 1990, A2.

5.6 Actions for accidental design situations
for footbridges

5.6.1 General

(1) Such actions are due to :

— road traffic under the bridge (i.e. collision) or
— the accidental presence of a heavy vehicle on
the bridge.

NOTE Other collision forces (see 2.3) may be defined
for the individual project or in the National Annex.

5.6.2 Collision forces from road vehicles
under the bridge

(1) The measures to protect a footbridge

should be defined.

NOTE Footbridges (piers and decks) are generally
much more sensitive to collision forces than road
bridges. Designing them for the same collision load may
be unrealistic. The most effective way to take collision
into account generally consists of protecting the
footbridges :

— by road restraint systems at appropriate distances
before piers,

— by a higher clearance than for neighbouring road or
railway bridges over the same road in the absence of
intermediate access to the road.

5.6.2.1 Collision forces on piers

(1) Forces due to the collision of abnormal
height or aberrant road vehicles with piers or
with the supporting members of a footbridge or
ramps or stairs should be taken into

account.

NOTE The National Annex may define :

—rules to protect the bridge from vehicular collision
forces,

—when vehicular collision forces are to be taken into
account (e.g. with reference to a safety distance between
piers and the edge of the carriageway),

-the magnitude and location of vehicular collision
forces,

— and also the limit states to be considered.

For stiff piers the following minimum values
are recommended :



a) yaapHa cuia:

- y HampsiMi pyxy TPaHCHOPTHOTO 3acoly -
1000 xH,;

- NEpPIEHAUKYISIpHO oMy Hampsmy - 500
kH ;

b) BucoTa Haj piBHEM MOBEPXHI IPYHTY, IO
npumukae -1,25 m.

Jus. EN 1991-1-7.

5.6.2.2 Cunu, wio oitoms npu 3imKkHeHHI
aAgmMompancnopmy 3 enemenmamu 30068020
nonomua

(1) IIpoexkrom mae OyTu 3a06€31€4EHO, TaM Jie
e HeoOXigHO, JOCTaTHIA MIAMOCTOBHM
rabapuT MK IOBEPXHEIO TPYHTY 1 HUKHBOIO

IOBEPXHECIO MOCTOBOT'O IMOJIOTHA.

INPUMITKA 1  HamionaneHi  HopMu  a0o
IHIUBIIyaIbHUH MPOEKT MOXYTh BH3HAUaTH CHIIOBI
BIUIMBU TPU 3ITKHEHHSIX 3aJIKHO BiJ MiJMOCTOBOIO
rabapury. JJus. EN 1991-1-7.

IMIPUMITKA 2 HeoOXimHO TakoX BpaxOBYBaTH
MOYKJIUBICTh 3ITKHCHHS TPAHCIIOPTHUX 3ac00iB, IO

MarTh MOHAAHOPMATHUBHY abo HEOO03BOJIEHY BUCOTY.
5.6.3 BunaakoBa mnosiBa TPAHCHOPTHHX
3ac00iB Ha MOCTY

(1)P Sxmo HemMae MOCTIHHUX MEPEIIKO/I, 1110
VHEMOJIMBIIIOIOTh  B'131  TPaHCIIOPTHOTO
3aco0y Ha  MOCTOBE  TOJIOTHO,  CIIJ
BpaxoOBYBaTH  BUIIAJKOBY  MPHUCYTHICTh
TPaHCIOPTHOTO  3aco0y Ha  MOCTOBOMY
MOJIOTHI.

(2) Jnst Takoi cuTyarlii Ma€ 3aCTOCOBYBATHCS
MOJIeNIb HABaHTAXKEHHS, L0 CKIAJA€ThCS 3
nBoBicHOI rpynu HaBaHTaxeHHs 80 1 40 kH,
SIK1 BITOKPEMJICHI OJIHA BIJ OJHOI KOJIICHOIO
6a3o10 3 meTpu (puc.5.2), 3 KoJi€ro (BiIcTaHb
MDK 1eHTpamu kouic) 1,30 M 1 momero
KOHTaKTHOI MoBepxHi 13 cropoHoto 0,2 M Ha
piBHI  mOKpHUTTS. [agbMiBHE  3yCcHILIA,
MOB'I3aHE 3 MOJEJUII0 HABAHTAXCHHS, Mae
CTaHOBUTHU 60% BEPTUKAJILHOIO

HaBaHTa>XCHHS.
MPUMITKA 1 J{u. npumitky B 5.3.2.3-(1) P.
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a) Impact force : 1000 kN in the direction of
vehicle travel or 500 kN perpendicular to that
direction ;

b) Height above the level of adjacent ground
surface : 1,25 m.

See also EN 1991-1-7.

5.6.2.2 Collision forces on decks

(1) An adequate vertical clearance between the
ground surface and the soffit of the deck above
should be ensured in the design, when relevant.

NOTE 1 The National Annex or the individual project
may define collision forces depending on the vertical
clearance. See also EN 1991-1-7.

NOTE 2 The possibility of collision by vehicles having
an abnormal or illegal height may have to be taken into
account.

5.6.3 Accidental presence of vehicles on the
bridge

(1)P If no permanent obstacle prevents a
vehicle from being driven onto the bridge
deck, the accidental presence of a vehicle on
the bridge deck shall be taken into account.

(2) For such a situation, the following load
model should be used, consisting of a twoaxle
load group of 80 and 40 kN, separated by a
wheel base of 3 m (Figure 5.2), with a track
(wheel-centre to wheel-centre) of 1,3 m and
square contact areas of side 0,2m at coating
level. The braking force associated with the
load model should be 60% of the vertical load

NOTE 1 See the note in 5.3.2.3-(1)P.
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IMPUMITKA 2 3a He0OXiIHOCTI, 1HIII
XapaKTEPUCTUKU MO/ HABAHTAKEHHS MOKYTh OyTH
BH3HAYCHI 3TiHO 3 HAIlIOHAJIBEHAM CTaHAapTOM a0o
JUTS KOXKHOT'O 1HIUBIyaIbHOTO MIPOCSKTY. Moiens, o
BH3HAYCHA B I[bOMY ITYHKTI, € PEKOMEHIOBAHOIO
MOJIEJLIIO.

(3) Hiski TUM4YacoBi HaBaHTa)XCHHS HE
BpaxOBYIOTbCA OJITHOYACHO 3 MOJICIIIIHO

HaBaHTa)XEHHs, HaBeaeHoro y 5.6.3(2).

5.7 Jlunamiuni mMojaesi HaAaBaHTa)KeHb Bij
nimoxoxais

(1) 3anexHO BiI TUHAMIYHUX XapaKTCPUCTUK
KOHCTPYKIIii, 1 Ha TIJICTaB1 BIAMOBITHUX
MoJenell KOHCTPYKIIii, Mae OyTH BU3HAYEHO
BIJIMTOB1JIH1 BJIACH1 YaCTOTH (BIAMOBIIH1
BEPTUKAJIbHUM, TOPU30OHTAJIBHUM, KDYTHUM
KOJIMBAHHSM ) TOJIOBHOT KOHCTPYKITii
MOCTOBOT'O ITOJIOTHA.

ITPUMITKA Bi6parii mimoxigHuX MOCTiB MOXYTh
BUHUKATH 3 PI3HUX NPUYUH, HAIPUKIIAJ, Yepe3
MIIIOXO/IB, SIKI MOXKYTh iTH, OirTH, CTpHOaTH 200
TaHIIOBATH, BiJI BITPY, BaHAANI3MY, 1 T.1HII.

(2) Cunm, 1110 TeHEepYIOThCS MIMIOXO0AaMU 3
qaCTOTOHO, s1Ka )IOpiBHIOC BJIACHUM 4HacTOoTaM
MOCTa, MOKYTh BUKJIMKATH PE30HAHC 11X
HEOOX1THO BpaXxOBYBAaTH ISl IEPEBIPOK HA
TPAaHUYHHM CTaH IO BITHOIICHHIO JI0
BiOparri.

MPUMITKA Bmiug Bif MIIOXiAHOTO PyXy Ha MICT
3aJIOKHUTH BiJl PI3HUX YMHHHKIB TAKHUX SIK, KUTBKICTb 1
MiCIE3HAXOPKEHHS JIIOIEH, SIKI OJHOYACHO
3HAXOJIUTUMYThCSl HA MOCTY, @ TAKOX BiJl 30BHIIIHIX
00CTaBUH, NOB'SI3aHKUX 3 PO3TAIIYBaHHAM MOCTa. 3a
BIJICYTHOCTI 3HAYHOI pPeakilii MOCTa MillIOXOH, IO
WyTh, BUKJIMKAIOTH TaKi OJHOYACHI MEPiOJYHI
CHIIOBI BILTUBH:

- Y BEpTHKaJbHOMY HAIpsIMi B Jialia3oHi 4acToT Bij 1
1o 3 I';

- Y TOPU3OHTAJILHOMY HAIpsIMI B ialia30Hi 4acToT Bif
0,5m01,5Tg

['pymu mrozeis, mo 6iaTh MiATIONIEM, MOXKYTh
MIEPEeTUHATH IIIIOX1THIH MicT 3 9acToToro 3 I'm.

(3) HeoOxigHO BU3HAYATH BiIIOBiIHI
NUHAMIYHI MOJIEJIl HABAaHTAXXEHD BIJI

MIIIOXO/IIB 1 KPUTEPIi 3pyYHOCTI.
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NOTE 2 If relevant, other characteristics of the load
model may be defined in the National Annex or for

the individual project. The model defined in this clause
is recommended.

(3) No variable action should be taken into
account simultaneously with the load model
defined in 5.6.3(2).

5.7 Dynamic models of pedestrian loads

(1) Depending on the dynamic characteristics
of the structure, the relevant natural
frequencies (corresponding to vertical,
horizontal, torsional vibrations) of the main
structure of the bridge deck should be
determined from an appropriate structural
model.

NOTE Vibrations of footbridges may have various
origins, e.g. pedestrians, who can walk, run, jump or

dance, wind, vandals, etc.

(2) Forces exerted by pedestrians with a
frequency identical to one of the natural
frequencies of the bridge can result into
resonance and need to be taken into account
for limit state verifications in relation with

vibrations.

NOTE Effects of pedestrian traffic on a footbridge
depend on various factors as, for example, the number
and location of people likely to be simultaneously on the
bridge, and also on external circumstances, more or less
linked to the location of the bridge. In the absence of
significant response of the bridge, a

pedestrian normally walking exerts on it the following
simultaneous periodic forces :

— in the vertical direction, with a frequency range of
between 1 and 3 Hz, and

— in the horizontal direction, with a frequency range of
between 0,5 and 1,5 Hz.

Groups of joggers may cross a footbridge with a
frequency of 3 Hz.

(3) Appropriate dynamic models of pedestrian
loads and comfort criteria should be
defined.



MNPUMITKA JIuHamiuHi Mojenai HaBaHTa)KEHb BiJ
IIIOXOMIB 1 TOB'sI3aHI 3 HUMH KpHUTEpii 3pydHOCTI
MOXYTh OYTH BHU3HAYCHI 3TiHO 3 HAaIllOHAIEHUM
CTaHapTOM abo OKpEMO JUIst KOXXHOT'O
iHmuBigyanpHOrO Mpoekty. Jus. EN 1990, A2.

5.8 BiuinBu Ha nopy4Hi

(1) HaBanTa)xeHHs HAa TOPYYHI MIMIOXITHUX
MOCTIB MarOTh pO3paxoByBaTUCS 3a
[IpaBUJIaMH, SIKI HaBEJEHO B 4.8.

5.9 MopeJsib HABAaHTaKEHHS IS CTOSHIB i
CTiHOK, 1110 IPUMHKAKOTH 10 MOCTA

(1) Inomy 3a MexaMu MPOI3ZHOT YaCTUHHU, 1110
po3TamioBaHa 3a OEperoBUMH CTOSIHAMH,
YKICHUMHU CTIHKaMH{, OIYHUMHU CTIHKaMHM Ta
IHIIUMU YaCTHHAMHU MOCTa, SIKa KOHTAaKTYE 3
IPYHTOM, CJiJi HaBaHTa)KyBaTH PIBHOMIPHO

PO3MOIUIEHUM BEPTUKAIbHUM
HaBaHTaXeHHaM 5 kKH/M2.
ITPUMITKA 1 Le HaBaHTAXEHHS HE

PO3IIOBCIO/KYETHCSI  HAa  BIUTMBH  BiJl  BaXKKHX
TPAHCIIOPTHUX  3acO0iB  Ta IHIIMX BaHTAKHHUX
aBTOMOOLTIB, SIKI BUKOPHUCTOBYIOTHCS Ul 3BOPOTHOI
3aCHIIKH.

IMPUMITKA 2 J[lns iHOMBIZYaJbHOTO TPOEKTY
HOPMAaTHBHY BEJIMYNHY HEOOX1IHO BiJJpEryIIOBaTH.

Po3aia 6 Bniiueu 3a/1i3HUYHOTO
PYXY Ta iHIIi BIVIMBH HA 3ATI3HUYHI
MOCTH

6.1 Cdepa 3acTocyBaHHA

(1) TI Leit po3min 3aCTOCOBYETHCS 10
3aJII3HUYHOTO PYXY 3 CTAaHJAPTHOIO Ta 3
IIUPOKOIO KOJIIED €BPOTICHCHKUX
MAaricTpaibHUX MEPEK.

(2) Moneni HaBaHTa)KE€Hb, BU3HAYECHI B
bOMY PO3/LTi, He OMUCYIOTh CIPaBKHI
HaBaHTAXEHHd. [X 06paHo ToMy, IO iXHs
Tisl 3 OKPEeMHM ypaxyBaHHSM 30UIbIIECHHS 32
pPaxyHOK JMHAMIKH TPEJICTABIISE BIUTUBU
eKCIUTyaTalliitHoro pyxy. Skumio Tpeba
PO3IISIHYTH PYX, IO BUXOJMTh 33 MEXKI THX,
10 HaBeJIeH! B IIbOMY PO3LIi, MOXYTh
OyTH 3aJydeHi albTepHATUBHI MOJIEeNI 3
HaObOPOM MpaBuUIL, K TAKOXK HEOOXITHO

BHU3HA4YHNTH.

MHNPUMITKA. AnpTepHaTHBHI MOJEINI 3 BiIOBITHAM
Ha0OpPOM TIPABIII MOXKYTh OYTH BH3HAUYCHI B
HAI[IOHAIEHOMY JOJATKY a00 I KOXKHOTO
IHIMBITyaTbHOTO TIPOEKTY .

(3) I Leii po3ain HE € YUHHUM JJIs1 BIUTUBIB
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NOTE The dynamic models of pedestrian loads and
associated comfort criteria may be defined in the
National Annex or for the individual project. See also
EN 1990, A2.

5.8 Actions on parapets

(1) For footbridges, pedestrian parapets should
be designed in accordance with rules given in
4.8

5.9 Load model for abutments and walls
adjacent to bridges

(1) The area external to a carriageway and
located behind abutments, wing walls, side
walls and other parts of the bridge in contact
with earth, should be loaded with a uniformly
distributed vertical load of 5 kN/m?.

NOTE 1 This load does not cover the effects of heavy
construction vehicles and other lorries commonly used
for the placing of the backfill.

NOTE 2 The characteristic value may be adjusted for
the individual project.

Section 6 Rail traffic actions and
other actions specifically for
railway

bridges

6.1 Field of application

(1)P This section applies to rail traffic on
the standard track gauge and wide track
gauge

European mainline network.

(2) The load models defined in this section
do not describe actual loads. They have
been selected so that their effects, with
dynamic enhancements taken into account
separately, represent the effects of service
traffic. Where traffic outside the scope of
the load models specified in this Part needs
to be considered, then alternative load
models, with associated combination rules,
should be specified.

NOTE The alternative load models with associated
combination rules may be defined in the National
Annex or for the individual project.

(3)P This section is not applicable for
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CTOCOBHO JIO :

- BY3bKOKOJIIHHUX 3aJ1I3HHUIIb;

- JIIHIA TpaMBalo Ta IHIIUX MOJETIICHUX
PEMKOBHX IUISXIB;

- Pe3epBHUX 3aII3HUIIB;

- TIPCBKUX 3y0UacTUX 3aJIi3HUIIb:

- PEMKOBHX NUIAXIB QYHIKYJIEPiB.
HaBaHTaxeHHS 1 XapaKTepUCTHYHI
MapaMeTpH BIUIMBY JIJIS ITUX TUIIIB 3aTi3HUIL
MaroTh OyTH BU3HAYEHI OKPEMO.

MPUMITKA. HapanTakeHHs i XapaKTepHCTHUHI
rapaMeTpH BILTMBY ISl IUX TUIIB 3aJi3HUIL MOXKYTh
BU3HAYATHUCS B HALlIOHAILHOMY JIOIATKy ab0 AJIst
IHIUBIIyaIbHOT'O TIPOEKTY

(4) Bumoru a0 rpaHn4HUX aedopmartiit
KOHCTPYKIIIH, K1 CIPUNMAIOTh
HaBaHTAXXEHHs Bl 3aJ113HUYHOTO PYXY,
Bu3HaueHo B EN 1990 A2. 11i Bumoru
3a0e3reuyroTh 0e3MeyHy eKCIUTyaTallo Ta
KOM(OPT macaxupis 1 T.1H.

(5) OcHoBOIO 1151 pO3paXyHKIB BTOMJICHOCTI
KOHCTPYKITIA € KOMOIHAIIS TPhOX
CTaHJAPTIB JUIS 3aTI3HUYHOTO PYyXY (JIUB.
nomatok D)

(6) BnacHa Bara HEeKOHCTPYKTUBHUX
€JICMEHTIB BpPaXxOBY€ Bary TaKuxX €JIEMCHTIB
SIK, HAITPUKJIa ], ITyMOBI1 1 6ap’€pH1 OTOpOXKi,
CHTHAJTI3aI[il0, CUJIOBI Ta 1HIII Kabeil B
KaHaJjaxX, KOHTaKTHY MEpexKy (3a BUHSITKOM
CHJI, TIOB’AI3aHUX 3 HATATOM KOHTAKTHO1
Mepexi 1T. iH.).

(7) IIpu mpoekTyBaHH1 0COOIMBY yBary Ciif
MPUIUIATH aBTOJOPOKHIM MOCTaM 4yepes
THYYKICTh TICBHHUX THITIB THMYACOBHX
MocTiB. HaBaHTa)xeHHS 1 BUMOTH 10
MIPOEKTYBAaHHS MAIOTh BU3HAYATHUCS OKPEMO.

ITPUMITKA. Bumoru 10 HaBaHTaXE€HHS 1 10
MIPOEKTYBAaHHS TUMYACOBHX MOCTIB, SKi B I[LIIOMY
MaroTh 0a3yBaTHCS HA ITLOMY JOKYMEHTI, MalOTh
BH3HAYATHCS B HAIllOHAIFHOMY JOAATKY a0 Iist
KOXKHOTO 1HIMB1TyaJIbHOTO TPOEKTY.

Oco6uBi BUMOTH TaKOX MOXKE OyTH BU3HAYEHO B
HaliOHAJIBHOMY JONATKY I KOXKHOT'O
IHANBITyaTbHO MMPOEKTY TUMYACOBOTO MOCTA
3aJIe)KHO BiJl YMOB, B SIKUX TaKi MOCTH
BHKOPHUCTOBYIOTHCS ( 30KpeMa, 0COOJIMBI BUMOTH
OTpPiOHI I KOCHUX MOCTIB)

6.2 IlpeacraBiieHHs BIUIMBIB — IPUPOaA
HABAHTAXKEeHb Bi/l 3AJI3HUYHOIO PyXYy.
(1) IcHyroTh 3aranbpHi mpaBUia BpaXyBaHHs
TUHAMIYHUX e(peKTiB, MOB’A3aHUX 3
3aJI3HUYHUM PYXOM, BIILIEHTPOBUX CHJI,
norepeyHe HaBaHTaKEHHs Bifl KOJIiC,
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actions due to:

— narrow-gauge railways,

— tramways and other light railways,

— preservation railways,

— rack and pinion railways,

— funicular railways.

The loading and characteristic values of
actions for these types of railways should be
specified.

NOTE The loading and characteristic values of
actions for these types of railways may be defined in
the

National Annex or for the individual project.

(4) Requirements are specified in EN 1990
A2 for the limits of deformation of
structures carrying rail traffic to maintain
the safety of operations and to ensure the
comfort of passengers etc.

(5) Three standard mixes of rail traffic are
given as a basis for calculating the fatigue
life of structures (see annex D).

(6) The self-weight of non-structural
elements includes the weight of elements
such as, for example, noise and safety
barriers, signals, ducts, cables and overhead
line equipment (except the forces due to the
tension of the contact wire etc.).

(7) The design should pay special attention
to temporary bridges because of the
flexibility of some types of temporary
structures. The loading and requirements for
the design of temporary bridges should be
specified.

NOTE The loading requirements for the design of
temporary railway bridges, which may generally be
based on this document, may be specified in the
National Annex or for the individual project.
Special requirements may also be given in the
National Annex or for the individual project for
temporary bridges depending upon the conditions in
which they are used (e.g. special requirements are
needed for skew bridges).

6.2 Representation of actions — nature of
rail traffic loads

(1) General rules are given for the
calculation of the associated dynamic
effects,centrifugal forces, nosing force,
traction and braking forces and
aerodynamic actions



TSITOBHUX 1TajJbMIBHUX CHII, @ TAKOXK
aepOJMHAMIYHUX BILIUBIB.

(2) BrutuBu, BUKITUKaHI 3a1i3HUYHUM
PYXOM, BU3HAUCHO JJIS:

- BEpTUKAJIbHUX CUJI: Mozenb
HaBaHTaxxeHns 71 SW (SW/0 and SW/2),
«moposkHii moTsr» i HSLM (6.3 16.4.4.1.1),

- BEpTHKAJIbHI HABaHTa)KEHHS Bix Oamacty
(6.3.6.4),

- muHaMIivHI eektu (6.4),

- BimueHTpoBsi cw (6.5.1.),

- MIOINIEpPEYH1 HABaHTAXKEHHS B1J KOJIIC
(6.5.2),

- TSTOBI 1 TAJIBMIBHI cuiu (6.5.3),

- aepOoJMHAMIYH1 HABAHTAXEHHS Bl TUCKY
Ha noTsr (6.6),

- NI KOHTaKTHOT MEPEeKi, CUTHAI3aIlii,
HIINX eJIeMEeHTIB IHPPACTPYKTYpH Ta

obnagHaHHs 3aMi3HUIT (6.7.3).
ITPUMITKA BusHayeHO OL[HKH CIUIBHOT [il
KOHCTPYKIIi# 1 peHKOBOI0 IIUISAXY Ha Pi3HI BIUIMBU.

(3) BpaxyBaHHS MOXKJIMBUX TPAaHCTIOPTHUX
MO — CXOJKEHHS 3 peHOK BU3HAYEHO JIJIS:

- BIUTMBY CXOJKEHHS MOTATY 3 PEHOK Ha
HECH1 KOHCTpYKIIii MocTa (6.7.1)

6.3. Bepruka/jibHi HABAHTAKEHHS —
XapakTepucTUYHI 3HAYEHHS (CTATHYHI
edexTn) , eKCUEHTPUYHICTH TA PO3MOILT
HABAHTAKEHHS

6.3.1 3arajibHi 1MoJ10KeHHsI

(1) BrumiBu 3a1i3HUYHOTO PYXY
BH3HAYAIOTHCS 3a TIOCEPETHUIITBOM MOJICIICH
HaBaHTAXKEHHSA. [CHYIOTh 1’ SITh MOJIEIeH
HaBaHTa)XCHHS BiJ] 3a1I3HUYHOTO PYXY:

- MOJIeTIb HaBaHTaKEeHHA 71 (a Takoxk
Moaenp HaBaHTaxeHHs SW/0 s
HEPO3PI3HUX MOCTIB) JJIs MPEACTABICHHS
HOPMAaJILHOTO 3aJII3HUYHOTO PyXY Ha
MaricTpajJbHHUX JIHIAX,

- Mojiesb HaBaHTakeHHs SW/2 mpencraBiise
BaKKI ITOTATH,

- mosens HSLM nipeacrarisie
HABaHTAXEHH: BiJl TaCA)KUPCHKUX MOTHATIB
Ha IIBUAKICHUX JIHISAX, 1€ MIBUIKICTE
nepesuinye 200 km/To.

- MOJIEJNIb «TIOPOXKHIM MOTAT MPECTaBIISIE

BILUTMB HEHABaHTaKEHOT'O MOTSTY.
INPUMITKA Bumoru 10 3acTocyBaHHs MOAeneH
HaBaHTA)KEHHS MOAAHO B po3im 6.8.1.

(2) IlependayeHo 3MiHIOBaHHS BU3ZHAYEHUX

HaBaHTAXXCHb JJISI BpaxXyBaHHA

JCTY-H B EN 1991-2:2010

due to passing rail traffic.

(2) Actions due to railway operations are
given for:

— vertical loads: Load Models 71, SW
(SW/0 and SW/2), “unloaded train” and
HSLM

(6.3and 6.4.6.1.1),

— vertical loading for earthworks (6.3.6.4),

— dynamic effects (6.4),
— centrifugal forces (6.5.1),
— nosing force (6.5.2),

— traction and braking forces (6.5.3),

— aerodynamic actions from passing trains
(6.6),

— actions due to overhead line equipment
and other railway infrastructure and
equipment (6.7.3).

NOTE Guidance is given on the evaluation of the

combined response of structure and track to variable
actions (6.5.4).

(3) Derailment actions for Accidental
Design Situations are given for:

— the effect of rail traffic derailment on a
structure carrying rail traffic (6.7.1).

6.3 Vertical loads - Characteristic values
(static effects) and eccentricity and
distribution of loading

6.3.1 General

(1) Rail traffic actions are defined by means
of load models. Five models of railway
loading are given:

— Load Model 71 (and Load Model SW/0
for continuous bridges) to represent normal
rail traffic on mainline railways,

— Load Model SW/2 to represent heavy
loads,

— Load Model HSLM to represent the
loading from passenger trains at speeds
exceeding 200 km/h,

— Load Model “unloaded train” to represent

the effect of an unloaded train.
NOTE Requirements for the application of load
models are given in 6.8.1.

(2) Provision is made for varying the
specified loading to allow for differences in
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0COOJIMBOCTEH B IMOXOMKEHHI, 00Cs31 1
MaKCHUMYMi Baru pyXOMOTO CKJIay 110
PI3HUX 3AII3HULIAX, & TAKOX PI3HUX
BJIACTUBOCTEH PEHKOBOIO LUIAXY.

6.3.2. Monesb HaBaHTakeHHA 71

(1) Monenp HaBaHTa)keHHs 71 mpencraBisie
CTaTUYHUHN €PEKT BEPTHKAIHLHOTO
HABaHTAXCHHS, BUKIIMKAHOTO HOPMAJIbHUM
3aJI3HUYHUM PYXOM.

(2) I1 Po3mimeHHs 1 XapakTepUCTUYHI
BEJIMYMHH BEPTUKAJIBHUX CHUJI BU3HAYAIOTHCS
3a puc.6.1

O wk=250kN  250kN
Tk =80kN/m

the nature, volume and maximum weight of
rail traffic on different railways, as well as
different qualities of track.

6.3.2 Load Model 71

(1) Load Model 71 represents the static
effect of vertical loading due to normal rail
traffic.

(2)P The load arrangement and the

characteristic values for vertical loads shall
be taken as shown in Figure 6.1.

250kM 250kM

l l g 1 =BOKN/M

(1) 0.8 A , . i 1
nziesi ! f A 1.6 :)L Gm :)\( 1.6m )LJ 8 W e

ITo3HaueHHs
(1) 6e3 oOMexeHb

Puc.6.1 — Moaean HaBanTaxkeHHst 71 i
XapaKTePUCTHYHI 3HAYEHHSI BEPTHKAJILHAX CHJI)

(3) I1 XapakrepucTuyH1 BETUINH CHII,
MojiaHi Ha puc.6.1,Ma0Th OyTH NOMHOXEHI
Ha MHOXKHUK ¢ , SIKIIO 3aJII3HUYHUHN TOTAT
OUIBII BaXKKUN a00 OUIBII JIETKUM, HDK
HopMasbHU. [licist MHOXKEHHS HA @@ CUJIU
Ha3UBAIOTHCS «KJIACH(PIKOBAaHUMU
BEPTUKATBHUMH cUIaMI». MHOKHUK

o MOKe HaOyTH OJHIET 3 TAKUX BEJTUYUH:
0,75-0,83-0,91-1,00-1,10-1,21-1,33 -
1.46

IloiMeHOBaHI HU)KYE BIUIMBH MAalOTh
MHOJKUTHCS Ha TOM caMHuii MHOKHUK (X .

- CKBIBAJICHTHE BEpTUKAJIbHE
HaBaHTAXXCHHS BiJl 6aIacTy 1 THCKY
IPYHTY BiMOBiAHO A0 6.3.6.4,

- BIIIEHTPOBI CHJIM BiAMOBiIHO 10 6.5.1,

- TIONEPEeYHI HABAHTAXKECHHS BiJI KOJIIC
MOTATY BiANOBIAHO 10 6.5.2
(TTOMHOK€EHI Ha ¢ TUIBKH 1 o > 1),

- TArOBi 1 TAJILMIBHI CUJIX BIAIIOBIAHO IO
6.5.3,

- KOMOiHOBaHI peakiiii KOHCTPYKILIH 1
MOTATY Ha Pi3HI BIUTMBH BiAMOBIAHO J0
6.5.4,

- CXOJKEHHs 3 peloK il yac aBapiiHuX
cUTyaliil BiamoBigHo 110 6.7.1 (2),

- Mozens HaBaHTaxeHus SW/0 s

HEPO3PI3HUX MOCTIB BiINOBiIHO 710 6.3.3 1
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Key

(1) No limitation

Figure 6.1 - Load Model 71 and characteristic
values for vertical loads

(3)P The characteristic values given in Figure
6.1 shall be multiplied by a factor « , on lines
carrying rail traffic which is heavier or lighter
than normal rail traffic. When multiplied by
the factor o the loads are called "classified
vertical loads". This factor « shall be one of
the following: 0,75 - 0,83-0,91- 1,00 - 1,10
-1,21-1,33-1.46

The actions listed below shall be multiplied
by the same factor o :

— equivalent vertical loading for earthworks
and earth pressure effects according to
6.3.6.4,

— centrifugal forces according to 6.5.1,

— nosing force according to 6.5.2 (multiplied
by a for a > 1 only),

traction and braking forces according to
6.5.3,

— combined response of structure and track to
variable actions according to 6.5.4,

— derailment actions for Accidental Design
Situations according to 6.7.1(2),
— Load Model SW/0 for continuous span



6.8.1(8).

MPUMITKA [l Mi>kKHApOTHUX JTiHINA
peKoMeHyeThCs npuiiMati ¢ = 1. dakrop &
MOKE BU3HA4YaTUCA B HaHiOHaJ'H)HOMy A0JaTKy abo
JUTS 1HWBITyaIbHOTO TIPOCKTY.

(4) IT Ans nepeBipky TpaHUYHUX BEIUYHH
MPOTHHIB KIacu(iKoBaH1 BEPTHKAIBHI
HaBaHTaKEHH 1 IHIII BIUTMBH, 30UIbIICH] B
o pasiB BimnosinHO 10 6.3.2(3), cmig
BUKOPUCTOBYBATH, SIKILIO ¢ TPUHAMAETHCS
TaKO¥0, 0 JOPIBHIOE OTMHHUIII.

6.3.3 Moaeai nHaBanTaxenuss SW/0 i
SW/2

(1) Mogens SW/0 mpencTaBiisie CTaTHUHUIA
e(deKT BiJ BEpTUKATHHOTO HABAHTAXKEHHS, 3
HOPMAaJILHUM PYXOM IIOTSTA IO
HEPO3PI3HOMY MOCTY.

(2) Monenp naBantaxenus SW/2
MIpe/ICTaBIsie CTAaTUYHUN e(eKT Bif
BEPTUKATHHOTO HABAHTAKCHHSI,
BHUKJIMKAHOTO 3TI3HUYHUM PYXOM BKKHX
MOTSTIB

(3) I1 Po3mimenHst HaBaHTaX€Hb TOBUHHO
OpaTucs TakuM, sK Ha puc.6.2 3
XapaKTepUCTUYHUMU BEIMUYNHAMU
BEPTUKAIBHUX CHJI BIATOBITHO 10 TaoI. 6.1

JCTY-H B EN 1991-2:2010

bridges according to 6.3.3 and 6.8.1(8).

NOTE For international lines it is recommended to
take o =1,00. The factor o may be specified in the
National Annex or for the individual project.

(4)P For checking limits of deflection
classified vertical loads and other actions
enhanced y « in accordance with 6.3.2(3)
shall be used (except for passenger comfort
where ¢« shall be taken as unity).

6.3.3 Load Models SW/0 and SW/2

(1) Load Model SW/O represents the static
effect of vertical loading due to normal rail
traffic on continuous beams.

(2) Load Model SW/2 represents the static
effect of vertical loading due to heavy rail
traffic.

(3)P The load arrangement shall be taken as
shown in Figure 6.2, with the characteristic
values of the vertical loads according to
Table 6.1.

WK

=i

- = e

&
) L= =

Pucynok 6.2 - Moaesi napanra:kenuss SW/0 i

Figure 6.2 - Load Models SW/0 and SW/2

SW/2
Table 6.1 - Characteristic values for vertical loads for Load Models SW/0 and
Load Ovk a c
Model [KN/m] [m] [m]
SW/0 133 15,0 53
SW/2 150 25,0 7,0

Ta6,1.6.1 XapakTepucTHYHI 3HAYEHHSI BeJIMYMHU BEPTUKAJIBHUX CHJI ISl MojleJiell HaBanTaxenHs SW/0 i

SW/2

Monenb Qvk, a, M C,M
HaBaHTAKEHHS kH/m

SW/0 133 15,0 53
SW/2 150 25,0 7,0
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(4) IT JIinii abo minsHKH JiHIA, HA SKHX
MO>KJIMBHHA PyX Ba)KKHX IOTSTIB, 1€ MOXKE
BPaxoBYBaTHCsl MOJICIb HaBaHTakeHHT SW/2 |
MaloTh OyTH OKPEMO BiIMiYEHi.

[pumiTka. Biqmidanus Mmoxke OyTu 3po0IeHO B
HanionansHomy nonmatky abo Ui iHIUBITyanbHOTO
IIPOCKTY.

(5) IT Mopaens naBantaxkenus: SW/0 mae Oyt
MMOMHOKEHOI0 Ha MHOKHUK (¢ Y BIIITOBITHOCTI
1o 6.3.2 (3).

6.3.4. Monesib HABaAaHTaKEHHS «TIOPOKHIM
NOTA»

(1) st neBHUX BU3HAUYEHUX MEPEBIPOK (UB.
EN 1990 A2, § 2.2.4(2)) BUKOPHCTOBYETHCS
0Cco0JIMBa MOJIENb, SIKA HA3UBAETHCS
MOPOXKHINA MOTIAr». Mojenb HaBaHTaKEHHS
«TIOPOXKHIN MOTAT» MICTUTh BEPTUKAIbHE
PIBHOMIPHO PO3MO/ALIIEHE HABAHTAXKEHHS 3
iaTencusHicTiO 10,0 kH/M.

6.3.5. ExkClieHTpHCHUTET BePTHKAJIbHUX
HaBaHTaxkeHb (Mojejii HaBaHTaxkeHHs 71 i
SW/0)

(1) IT Epext O14HOTO 3CYHEHHSI BEPTUKAIbHUX
CHJI Ma€ BPaxXOBYBATHUCS IUISIXOM
3acTocyBaHHA BiHOmeHHs 1,25 :1,00 ms
HaBaHTAXXEHb Bl KOJIIC HA BCIX OCAX 1 1A
Oy/Ib-SIKOTO PEMKOBOTO MIIAXY.
EKcueHTpuCcHTET BEpPTUKATBHUX CHJT MOXKE HE
BPaXOBYBATHUCS, AKIIO HIAETHCS PO
BTOMJICHICTb.

MPUMITKA Bumoru 1010 BpaxyBaHHs MOJOKEHHS 1

JIOIYCKIB Y pO3TalllyBaHHI PEHKOBUX IIUISXiB HABENIEHO B
6.8.1

g+ G
Q, +Qp
Tty Dt Av2; Yz
i"'f"
| Y

Ilo3nayeHHs

(1)PiBHOMIpHO po3TOniTIcHEe HABAHTAXCHHS Ta TOYKH
HAaBaHTAKEHHS HAa KOXHIHN PEUIli € HAIC)KHUMHU.

(2) Mopnens naBantaxenns 71 (1 SW/0 Tam, ae ue
oTpiOHO)

(3) [onepeyna BiACTaHb B/l KOJICHUMH CHIIAMH
Puc.6.3 — ExcueHTPpUCUTETH BEPTHKAJIBHUX CHII
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(4)P The lines or section of line over which
heavy rail traffic may operate where Load
Model SW/2 shall be taken into account shall

be designated.
NOTE The designation may be made in the National
Annex or for the individual project.

(5)P Load Model SW/0 shall be multiplied by
the factor « in accordance with 6.3.2(3).

6.3.4 Load Model “unloaded train”

(1) For some specific verifications (see EN
1990 A2, § 2.2.4(2)) a particular load model is
used, called "unloaded train". The Load Model
“unloaded train” consists of a vertical
uniformly distributed load with a characteristic
value of 10,0 kN/m.

6.3.5 Eccentricity of vertical loads (Load
Models 71 and SW/0)

(1)P The effect of lateral displacement of
vertical loads shall be considered by taking
the ratio of wheel loads on all axles as up to
1,25:1,00 on any one track. The resulting
eccentricity e is shown in Figure 6.3.
Eccentricity of vertical loads may be
neglected when considering fatigue.

NOTE Requirements for taking into account the
position and tolerance in position of tracks are given in
6.8.1.

q..49,.@ .Q, =)
g.ta, Q. +4d, =12
ge Qw = 105

gu @y
o = L
18
ro= (3

Key

(1) Uniformly distributed load and point loads on
each rail as appropriate

(2) LM 71 (and SW/0 where required)

(3) Transverse distance between wheel loads

Figure 6.3 - Eccentricity of vertical loads
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6.3.6 Po3mogin ochbOBHX HaBaHTa:KeHb 6.3.6 Distribution of axle loads by the
pelikaMmu, mmajamu i 6ajacrom rails, sleepers and ballast

(1) Hipnysktn Bin 6.3.6.1 1o 6.3.6.3 (1) Subclauses 6.3.6.1 to 6.3.6.3 are
CTOCYIOTHCS 3BUYAHUX MOTATIB, MOTATY IS applicable to Real Trains, Fatigue Trains,
PO3paxyHKy Ha BTOMY, Mo Iereit Load

HaBaHTAXKEHHS 71, SW/0, SW/2, Models 71, SW/0, SW/2, the “unloaded
«IOpOXHBOrO TOTArY» Ta HSLM, oxpim train” and HSLM except where stated
BHUIIAJKIB, KOJIA BU3HAYEHO IHIIIE. otherwise.

6.3.6.1 [Ilo3006scHiii  po3nodin peikoio 6.3.6.1 Longitudinal distribution of a
30cepedicenux HABAHMAdICEHD aoo point force or wheel load by the rail
KoJlicHuXx cun

(1) Bocepemkena cuia B MoJIeIi (1) A point force in Load Model 71 (or
HaBaHTakeHHs 71 (abo kimacugikoBaHe classified vertical load in accordance with
BEepPTUKAIbHE HABAHTAXCHHS BiJIOBIIHO JIO 6.3.2(3) where required) and HSLM
6.3.2(3) tam, ae e motpioHo) i HSLM (3a (except for HSLM-B) or wheel load may
BuHsATKOM HSLM-B) ab0 HaBaHTa)KeHHS BiJ be distributed over three rail support
KoJieca MOKe OyTH pO3MOUICHE HA TPU points as shown in Figure 6.4 below:

TOYKHU OONMpaHHs PeHKH, SIK BUIAHO HA
puc.6.4 HrxK4e:

O\Ji
Toayr
Qy 41 l@w /4
IMo3HayeHHst Key
Q,i- 30cepemkeHa cuwia Ha KOXKHIH e Q,; is the point force on each rail due to Load
BignoBigHO mo mozmemi 71 abo HaBaHTa)XKEHHS Bil Model 71 or a wheel load of a Real Train in
KoJieca HOPMAaJIbHOI'O MOTATY BIAMOBIAHO 10 6.3.5, accordance
Fatigue Train a6o HSLM (3a Bunstkom HSLM-B) with 6.3.5, Fatigue Train or HSLM (except for
a — BicTaHb MK TOYKAMHU OOITUPaHHS PEHKH HSLM-B)
Pucynoxk 6.4 - IMo3noB:kHilE  po3moain a is the distance between rail support points
30cepeqKeHUX CHJl 200 HABAHTAMKEHHSI BiJ KoJeca Figure 6.4 — Longitudinal distribution of a point
Ha peiiky force or wheel load by the rail
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6.3.6.2 Ilo3noBxHiMH po3noaia
HABAHTA:KEHHS IINAJaMH i 6ajacTom

(1) V 3araipHOMY BHIIQJKy 30CEpEDKEHI
CUIIH TUIBKH MOJIeITi 71 (abo
KJacu(ikoBaHOTO BEPTUKAIBHOTO
HaBaHTaXCHHS BimgnmoBimHO g0 6.3.2(3),
SIKIIO HEO0OX1THO) a00 OChOBE HABAHTAYKECHHS
MOXYTh OyTH pIBHOMIPHO pO3MOJUIEHI B
MO3JI0BXXKHBOMY HANpPSMKY (32 BHHSATKOM

BUIIAJIKY, KOJIA JIOKaJTbHI BILUIMBHU
HaBaHTAXEHb € 3HAYHUMHU, TOOTO MJIs
MPOEKTYBaHHS JIOKQJIbHUX €JICMCHTIB

HACTHIIY 1T. 1H.).

(2) lnsg mpoeKTyBaHHS MICIIEBUX €JIE€MEHTIB
HacTWIIy 1 T. 1H. (TOOTO TO3M0BXKHIX 1
MOTMEepeYHNX pebdep, MepexpecHux Oalok,
IJTUT HACTUJNy, TOHKHX 3a71i300€TOHHHUX
IJTUT 1 T. 1H) MO3J0BXHIM PO3MOJUT HIKYE
IIITIAJT, SIK IMOKa3aHOo Ha  puc.6.5,
BPaxOBY€TbCS, SAKIIO OMOPHY IUIONIUHY
BH3HAYEHO SIK BEPXHIO TOBEPXHIO HACTHITY.

6.3.6.2 Longitudinal distribution of load by
sleepers and ballast

(1) Generally the point loads of Load Model
71 only (or classified vertical load in
accordance with 6.3.2(3) where required) or
an axle load may be distributed uniformly in
the longitudinal direction (except where
local load effects are significant, e.g. for the
design of local floor elements, etc.).

(2) For the design of local floor elements
etc. (e.g. longitudinal and transverse ribs,
rail

bearers, cross girders, deck plates, thin
concrete slabs, etc.), the longitudinal
distribution beneath sleepers as shown in
Figure 6.5 should be taken into account,
where the reference plane is defined as the
upper surface of the deck.

Ilo3nayeHHsn

(1) — HaBauTa)keHHS Ha Iy

(2) _ Omnopua miommHa
Pucynok 6.5 - Tlo3noBaxuHiii
HABAHTAKEHHS IINAJaMH i 0a1acToM

po3noaia

6.3.6.3 Ilonepeunuii po3nooin
HAGAHMA)ICEHHA winanamu i Oairacmom

(1) Ha mocrax 3 komiero Ha Oamacti 0e3
CKOCIB HAaBaHTAXKEHHS PO3MOAUISETHCS, SK
II0Ka3aHo Ha puc.6.6
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Key

(1) Load on sleeper

(2) Reference plane

Figure 6.5 - Longitudinal distribution of load by
a sleeper and ballast

6.3.6.3 Transverse distribution of actions
by the sleepers and ballast

(1) On bridges with ballasted track without
cant, the actions should be distributed
transversely as shown in Figure 6.6.
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IMo3nauenHst

(1) Onopwa mionMHA
Pucynok 6.6 — Ilonepeunuii po3nogii BILTUBIB
mmnajgaMu i 6amacrom, koJii 6e3 ckociB (BIVIMB
€KCIEHTPUCUTETY BEPTHKAJIBHUX CHJI He
MOKAa3aHo)

2) Ha wmocrax 3 pelkoBUM IIJISXOM Ha
0anacTi 1 3 TOBHOKO JOBKHHOIO INIIAJI, SKIIO
OayacT yKpiIUIeHO JIMIIE i peiikamu, abo
IpU 3/IBOEHUX OJIOKOBUX IIMajiaX BIUIUB
Mae OyTH PO3MOAUICHO TakK, SIK MOKa3aHO Ha
puc.6.7

GI| |

Key

(1) Reference plane

Figure 6.6 - Transverse distribution of actions
by the sleepers and ballast, track without cant
(effect of eccentricity of vertical loads not
shown)

(2) On bridges with ballasted track
(without cant) and full length sleepers,
where the ballast is only consolidated
under the rails, or for duo-block sleepers,
the actions should be distributed
transversely as shown in Figure 6.7

==

IHo3nayeHns

(1) I3noBa moBepxus

(2) OmopHa momuHA

Pucynok 6.7 — TlonepeuHuii po3nojiji BILINBIiB
mmajamMu i 6ajgacTom, KoJii 6e3 ckociB (BILIUB
€KCHEHTPUCHUTETY BEPTUKAILHUX CUJI He
MOKAa3aHO)

(3) Ha mocrax 3 komiero Ha Oamacti 31
CKOCOM BIUIMBH MalOTh OYTH PO3MOJLUICHI B
MNOMEPCYHOMY HAIIPAMKY TaK, AK IMOKA3aHO

Ha puc.6.8

iiiiiii

Key

(1) Running surface

(2) Reference plane

Figure 6.7 - Transverse distribution of actions
by the sleepers and ballast, track without cant
(effect of eccentricity of vertical loads not
shown)

(3) On bridges with ballasted track with

cant the actions should be distributed
transversely as shown in Figure 6.8.
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IMo3nauenHst

(1) Onopna mnonmHa

Pucynok 6.8 — Ilomepeunwii po3monisi BILUIMBIiB
mmnanamMu i 6amacrom, koJii 0e3 ckociB (BIUIMB
eKCIEeHTPUCUTETY  BEPTHKAJIBHHX CHJI  He
MOKAa3aHO)

(4) Ha mocrax 3 kouiero Ha Oamacti mpu
MOBHIM JOBXKWHI INMaJI, SAKIOIO Oajact
YVKpIIUIEHO JHIe i pelikamu abo mnpu
3IBOEHMX OJOKOBHUX Immajgax pwuc. 6.8
MYCHUTh Ooytu Mo U iKOBaHO, abu
BpaxoBYBaTH MOTIePEYHHI pO3MOIiT
HAaBaHTAXEHHS T KOXXHOI peHKolo, SK
MoKa3zaHo Ha puc.6.7

®)) Mae Oytu BU3HAYCHUH

BHUKOPHUCTOBYBAHUM MOTIEPEYHHUI PO3ITOILT
IONPUMITKA  BuxopucToBYBaHHHA  IOTEPEYHUIA
PO3IIOALT MOXE BHM3HAYaTHCS B IHAWBIAyaJIbHOMY
MIPOEKTI.

6.3.6.4. Bepmukanvne HasaHmadxrcenHs,
€K6i6a/IeHMHe 6NIUBY HACUNY [ MUCKY
[pynmy

(1) dnst BpaxyBaHHS BCIX BIUIMBIB Ma€ OyTH
BpPaXOBaHO €KBIBAJICHTHY BEJIMYUHY
BEPTUKAIBHOTO HABAHTAXXCHHS HA HACHI iJT
abo pa3oM 3 KOJIEI0 K BiMOBIAHY MOJETH
HAaBaHTAXEHHSA (momens 71 abo
kiacu¢ikoBaHe BEPTHKAIbHE HABAHTAKCHHS
y  BigmoBigHicTio 3 6.3.2(3), sKumo
HeoOxigHo, abo Momear SW/2 | skimio
HEOOXIJJHO), PIBHOMIPHO pO3MOJIUIEHY Ha
mmpuHi 3,0 M Ha piBHi 0,70 M HuXue Big
i3/10BO1 MOBEPXH1 pEHKOBOIO IIJIAXY.

(2) TlpuknageHe piBHOMIPHO PO3MOJLICHE
HABaHTa)KEHHS, SKE OINUCAHO BUINE, HE
norpedye nauHaAMiyHOro KoediuieHTy abo
IHIIIOTO YTOYHEHHS.
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Key

(1) Reference plane

Figure 6.8 - Transverse distribution of actions
by the sleepers and ballast, track

with cant (effect of eccentricity of vertical loads
not shown)

(4) On bridges with ballasted track and cant
and for full length sleepers, where the
ballast is only consolidated under the rails,
or for duo-block sleepers, Figure 6.8 should
be modified to take into account the
transverse load distribution under each rail
shown in Figure 6.7.

(5) The transverse distribution to be used

should be specified.
NOTE The individual project may specify the
transverse distribution to be used.

6.3.6.4 Equivalent vertical loading for
earthworks and earth pressure effects

(1) For global effects, the equivalent
characteristic vertical loading due to rail
traffic

actions for earthworks under or adjacent to
the track may be taken as the appropriate
load

model (LM71 (or classified vertical load in
accordance with 6.3.2(3) where required)
and

SW/2 where required) uniformly distributed
over a width of 3,00 m at a level 0,70 m
below the running surface of the track.

(2) No dynamic factor or enhancement
needs to be applied to the above uniformly
distributed load.



(3)Ans mpoeKTyBaHHSI MICIIEBHX E€JIEMEHTIB
Ui yTpUMaHHS Kouii (TOOTO MigmipHUX
CTIHOK JuUIg yTpuMaHHS Oajacty) Mae
MIPOBOJUTHCS CIEIIAIBHUNA PO3PaXyHOK 3
ypaxyBaHHSM MaKCHUMAaJbHUX  MICIIEBUX
BEPTUKAIBHHUX, MO3J0BKHIX 1 TOMEPEUHUX
HAaBAaHTAXXCHb TPAHCIIOPTHHM pPYyXOM Ha
€JIEMEHT

6.3.7 BiuiuBM Ha cJ1y:k00Bi TpoTyapu
MNPUMITKA. InauBigyanbHUH  TPOEKT  MOXeE
repen0avaTH iHII BUMOTH JI0 CIY)XKOOBUX TPOXO/IIB,
MICTKIB  JUI1  CKCIUTyaTallifHOTO  TEPCOHANTY,
MalIaH4YMKIB TOLLIO.

(1) Cuyx60Bi mpoxoau MawTh OyTH
MO3HAYEHO fK TakKi, 110 NMPU3HAYEHO TUIbKU
111 IEPCOHAIY.

(2) HaBanTaxkeHHs Bl IEpCOHAILY,
eKcIUTyaTaIifHoro oOnagHaHHS 1 1HIIL
eKCIUTyaTal[li{Hl BIUIMBU MPEJICTaBIISIIOTHCS
PIBHOMIPHO PO3MOJIUIEHUM HaBaHTa)KEHHSAM
iHTeHcHBHOCTI (=5 KH/M?.

(3) V mpoekryBaHHI OKpEMHX €JIEMEHTIB
Ma€ BpaxOBYBATUCS OJMHOYHA 30CEPEKEHA
cuma Q,=2,0 «kH, mnpuxiagena Ha

KBaJpaTHIA JUISHII 3 JOBXHWHOIO CTOPOHH
200 mm.

(4) l'opuzoHTaIBHI 3yCHILIS BiJ IEpCOHAITY,
10 MPUKIJIAJAI0THCS A0 Mapaneris,
PO3IUTBHUX CTIH 1 6ap’€piB, MAIOTh
BpaxoByBartucs sk kareropii B1Cl1 3a EN
1991-1-1.

6.4 JlunamiyHi BiMBH (B TOMY YMCJI
pe30HaHCc)

6.4.1 Beryn

(1) Cratnuni HanpyxeHHs 1 aedopmarrii (i
BIJIMTOB1/IHE MPUCKOPEHHS TUTMTH MOCTa), 110
BUHHUKAIOTh Y  KOHCTPYKIISIX  MOCTa,
30UTBIIYIOTBCS 200 ~ 3MEHIIYIOTBCS  Bif
TaKMX M1 PyXOMOTO CKJIaay :

- IIBUJKE HABAaHTAXKEHHS BiJ MIBUIKOCTI
pyXy BIIOMEpEeK KOHCTPYKLII 1 1HepuiiHUN
BIIKJIMK KOHCTPYKIIi (yaap),

- TIEpeCyBaHHS CHCTEMHU 30CEPEKEHUX CHUII
3 MPUOJIM3HO OJTHAKOBUMH BIACTAHIMHU MK
HUMH, AK1 MOXYTh 30yKyBaTH
KOHCTPYKIIFO 1 3a TeBHUX 0OCTaBUH
BUKJIMKAIOTh PE30HAHC (SIKIIO YacToTa
30ymxkeHHs1 (a0o KpaTHa 0 Hei yacToTa)
30ira€TbCs 3 BIIACHOK YacTOTOK (abo 3
KpaTHOIO /10 Hel). TyT € MOXJIMBICTB, IO
KOJIMBAHHS, BHUKJIMKAHI  MPOXOKEHHSIM
oceif  moTAry, Oyayrb  HEOOMEKEHO

JCTY-H B EN 1991-2:2010

(3) For the design of local elements close to
a track (e.g. ballast retention walls), a
special calculation should be carried out
taking into account the maximum local
vertical, longitudinal and transverse loading
on the element due to rail traffic actions.

6.3.7 Actions for non-public footpaths
NOTE The individual project may specify
alternative requirements for non-public footpaths,
maintenance walkways or platforms etc.

(1) Non-public footpaths are those
designated for use by only authorized
persons.

(2) Pedestrian, cycle and general
maintenance loads should be represented by
a uniformly distributed load with a
characteristic value g, =5 kN/m2.

(3) For the design of local elements a
concentrated load Qx= 2,0 kN acting alone
should be taken into account and applied on
a square surface with a 200 mm side.

(4) Horizontal forces on parapets, partition
walls and barriers due to persons should be
taken as category B and C1 of EN 1991-1-1.

6.4 Dynamic effects (including resonance)

6.4.1 Introduction

(1) The static stresses and deformations
(and associated bridge deck acceleration)
induced in a bridge are increased and
decreased under the effects of moving
traffic by the following:

— the rapid rate of loading due to the speed
of traffic crossing the structure and the
inertial response (impact) of the structure,
— the passage of successive loads with
approximately uniform spacing which can
excite the structure and under certain
circumstances create resonance (where the
frequency of excitation (or a multiple there
of) matches a natural frequency of the
structure (or a multiple there of), there is a
possibility that the vibrations caused by
successive axles running onto the structure
will be excessive),
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30LIBITYBATHCS.

- 3MIHIOBaHHA HaBaHTAXCHHS dYepe3
HEIOCKOHAJIOCTI KOJIIC MOTATY ab0 I1HIIOTO
TPaHCHOPTHOTO 3aco0y (B TOMy 4YHCIi
HEPETYISIPHOCTEN).

(2) Ilpu BU3HAYCHHI BIUIMBIB (HANIPYKEHB,
MPOTHHIB, TPUCKOPEHb IUTUTH MOCTA 1 T. iH.)
BiJ] JTii 3aJII3HUYHOTO PyXy MalOTh
BpaxoBYBAaTHCS MEPEPAXOBaHi BUIIE
BILJIBH.

6.4.2 YuHHMKM BIUIMBY Ha JUHAMIYHY
NMOBEAIiHKY

(1) HalronoBHIIMMU YWHHUKAMH, 10
BIUIMBAIOTh Ha JUHAMIYHY TIOBEMIIHKY, €
TaKi:

1) IBUJKICTh PYXY 110 MOCTY;

1) JOBXKMHA MPOroHy L enemeHTa 1 BIJIUB
JMOBXWHH HA TPOTHH  PO3TJISTYBAaHOTO
€JIEMEHTA,

lil)Maca KOHCTPYKLIH,

1V) BJIACH1 YaCTOTHU KOHCTPYKIIl B IIUIOMY 1
BH3HAYAJIBHUX EJIIEMEHTIB MOCTa, a TaKOX
BIANOBIAHI  (QopMU  KoJMBaHb  (BJACHI
(¢bopMH) 1O JOBKUHI MOCTA,

V) KUIBKICTh OCEH, OChOB1 HABAHTAKCHHS 1
BIZICTaH1 MDK OCSIMH,

vi) nemriyBaHHs KOHCTPYKIIIH,

Vvil) BepTUKaIbH1 HEPETYJIAPHOCTI PEHKOBOTO
HUIAXY,

Viil) XapaKTepUCTUKHU PECOP 1 KOHCTPYKITis
MiJIBICOK TPAHCIIOPTHUX 3aCO0iB

1X) HasABHICTh PETYIAPHO PO3TAIIOBAHUX
onop MIMTH 1 Kojii ( momepeyHi Oaykw,
ITIaJIM T 1H.)

X) HEJOCKOHAJIOCTI PYXOMOTO  CKJIaay
(TUTOCK1 IUISHKY, BIIXWJICHHS Bl KpYroBoi
dhopmu, nedexTu miABICKH 1 T. 1H.),

xi) JMHAMIYHI  XapaKTepUCTUKH  KOJIil
(bamacty, mman. KOMIIOHEHTIB PEHKOBOTO
nuiaxy i T. i1.). Li ¢akropu BpaxoByIOThCS B
6.4.4—-6.4.6.

NPUMITKA. He nakmagaroTbess OOMEXEHHS Ha
MIPOTUHU ISl YHUKHEHHS PE30HAHCY 1 301UTbIIEHHS
aMIUTiTyq KonmBaHb. KpwuTepii OIIHKM MPOTHHIB 3

TOYKH 30py O€3MeKu pyxy i KoMGpOpTy Maca)kupiB
muB. EN 1990 A2.

6.4.3 3araiabHi NpaBNJIa NPOCKTYBAHHSA

(1) Cratnunuii PO3paxyHOK Mae
NPOBOAMTHCS 3  3QJydeHHSAM  MOJEI,
Bu3HaueHoi y 6.3 (momems 71 i, 3a
HeoOxigHocTi, momeni SW/0 1 SW/2).
PegynpraT  HajNeXUTh  MHOXXKHTH  Ha
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— variations in wheel loads resulting from
track or vehicle imperfections (including
wheel irregularities.

(2)P For determining the effects (stresses,
deflections, bridge deck acceleration etc.) of
rail traffic actions the above effects shall be
taken into account

6.4.2 Factors influencing dynamic
behavior

(1) The principal factors which influence
dynamic behavior are:

I) the speed of traffic across the bridge,
ii) the span L of the element and the
influence line length for deflection of the
element being considered,

iii) the mass of the structure,

iv) the natural frequencies of the whole
structure and relevant elements of the
structure and the associated mode shapes
(eigenforms) along the line of the track,
v) the number of axles, axle loads and the
spacing of axles,

vi) the damping of the structure,

vii) vertical irregularities in the track,
viii) the unsprung/sprung mass and
suspension characteristics of the vehicle,

ix) the presence of regularly spaced
supports of the deck slab and/or track (cross
girders, sleepers etc.),

X) vehicle imperfections (wheel flats, out of
round wheels, suspension defects etc.),

xi) the dynamic characteristics of the track
(ballast, sleepers, track components etc.).
These factors are taken into account in 6.4.4

t0 6.4.6.

NOTE There are no specific deflection limits
specified for avoiding resonance and excessive
vibration

effects. See EN 1990 A2 for deflection criteria for
traffic safety and passenger comfort etc.

6.4.3 General design rules

(1)P A static analysis shall be carried out
with the load models defined in 6.3 (LM71
and where required Load Models SW/0 and
SW/2). The results shall be multiplied by
the dynamic factor @ defined in 6.4.5 (and



IMHAMIYHHN KoedinieHT @ , BU3HAUCHUN Y
6.4.5 ( 1, 3a HEOOXITHOCTI, MHOXHUTH Ha
o BIiAIOBIAHO 110 6.3.2)

(2)  Kpurepiit He0OXiHOCTI MPOBEACHHS
JMHAMIYHUAX PO3pPaxyHKIB MogaHo B 6.4.4

(3)I Skmo aMHAMIYHUE  PO3PaXyHOK
noTpiOHMIL:

- MalTh BpaxOBYBAaTHCS JIOJATKOBI
BUIIAAKNA HAaBAaHTAXXEHHS BIANOBIZHO O

6.4.6.1.2.

- HallOUIbIle TPUCKOPEHHS IUINTU

MPOI3HOT YaCTUHU MepeBIPAETHCS
B1/IMOB1IHO 70 6.4.6.5.
- pe3yabTaTu JTUHAMIYHOTO

PO3paxyHKy TOPIBHIOIOTHCS 3 pe3yIbTaTaMH
CTaTHYHOTO PO3PAXYHKY, TOMHOKEHUMH Ha
koedimieaT @ B 6.4.5 (i, AKmO HEOOXiIHO,
MOMHOKEHUMH Ha Koe(illeHT «a Yy
BianoBiAHOCTI 3 6.3.2). HaiiOuibir HeGaxkaHa
BEJTMYHMHA BILTUBY HaBaHTAKCHHS
MPUHUMAETbCT B TPOSKTYBaHHI  MOCTa
BIIIOBIIHO A0 6.4.6.5.

-Ma€ BUKOHYBATHUCSl TIEPEBIpKa BiIMOBIIHO
1m0 6.4.6.6, abu TepeKOHATUCS B TOMY, IO
J0JJATKOBE BHCOKOIIBH/IKICHE
BTOMJTIOBAJIbHE 1 pe30HAHCHE HABAHTA)KCHHS
BIJIMOBIIalOTh HAMPY)XKEHHSAM, OTPHUMaHUM 3
CTaTUYHUX PO3PAXyHKIB, IMOMHOXCHHM Ha
TUHAMIYHUN KoedirieHT @.

(4) Hns wmoctiB, Ha SKHX HaWOUIbIIA
MIBHJIKICTH pyXy nepeBuinye 200 km/ro abo
e TOTpiOHMM NUHAMIYHMA pPO3PAaXyHOK, B
MPOEKTYBaHHI Ma€  BHKOPHUCTOBYBATHCS
MOJieNnb ~ HaBaHTaXeHHs 71 (i, AKIIO
noTpioHO, MOJICITb SW/0) abo
kiacu(ikoBaHI BepTUKAIbHI HaBaHTaKCHHS
3 o >1 BigmosigHo 10 6.3.2.

(5) Jnsa macaXMpChKUX MOTSATIB IOMYCTUMI
NIUHAMIYHI BIUIMBM BigmosigHo mno 6.4.4 —
6.4.6 € uypHHAMHA UII  HAWOLIBIIOI
JOIMYCTUMOI IBUIKOCTI pyxy 10 350 km/roI.

644 Bumorm g0 cTraru4HOro i
AWHAMIYHOI0 PO3PaXyHKIB

(1) INopsmox BHOOpPY TUNY PO3PaxyHKy —
CTaTUYHOTO abO0 AWHAMIYHOTO - MOKa3aHO Ha
puc.6.9.

JCTY-H B EN 1991-2:2010

if required multiplied by « in accordance
with 6.3.2).

(2) The criteria for determining whether a
dynamic analysis is required are given in
6.4.4.

(3)P Where a dynamic analysis is required:

— the additional load cases for the dynamic
analysis shall be in accordance with
6.4.6.1.2.

— maximum peak deck acceleration shall be
checked in accordance with 6.4.6.5.

— the results of the dynamic analysis shall
be compared with the results of the static
analysis multiplied by the dynamic factor @
in 6.4.5 (and if required multiplied by «

in accordance with 6.3.2). The most
unfavourable values of the load effects shall
be used for the bridge design in accordance
with 6.4.6.5.

— a check shall be carried out according to
6.4.6.6 to ensure that the additional fatigue
loading at high speeds and at resonance is
covered by consideration of the stresses
derived from the results of the static
analysis multiplied by the dynamic factor
Q.

(4) All bridges where the Maximum Line
Speed at the Site is greater than 200 km/h or
where a dynamic analysis is required should
be designed for characteristic values of
Load Model 71 (and where required Load
Model SW/0) or classified vertical loads
with  « >1 in accordance with 6.3.2.

(5) For passenger trains the allowances for
dynamic effects in 6.4.4 to 6.4.6 are valid
for Maximum Permitted Vehicle Speeds up
to 350 km/h.

6.4.4 Requirement for a static or dynamic
analysis

(1) The requirements for determining
whether a static or a dynamic analysis is
required

are shown in Figure 6.9.
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NOPUMITKA  HamioHanbHUH  JOJaTOK  MOXE NOTE The National Annex may specify alternative
BH3HAYaTH iHIII KpuTepii BHOOpy. PekomenmoBaHO requirements. The use of the flow chart in Figure 6.9
KOPHCTYBaTHCsI OJIOK-CXEMOIO Ha puc.6.9 is recommended

START

yes
V= 200 km/h I
Continuous
bridge (5)
simple
structure (1) no
yes
>
no Ahyes
limits of >
Figure 6.10
(6)
no yes
h 4 l
For the dynamic Use Tables F1 and F2
analysis use the 2)
eigenforms for
torsion and for
bending
Eigenforms ving = (vingl ves
4| for bending 2) (;} [7))hm — 7
sufficient
v
Dynamic analysis not
required.

Dynamic analysis required

At resonance acceleration
Calculate bridge deck

check and fatigue check not

acceleration and ¢ ayn etc. in required.
accordance with 6.4.6 (note 4) Use o with static analysis in
accordance

Figure 6.9 - Flow chart for determining whether a dynamic analysis is required
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where:

V is the Maximum Line Speed at the Site [km/h]

L is the span length [m]

n, is the first natural bending frequency of the bridge loaded by permanent actions [Hz]

n; is the first natural torsional frequency of the bridge loaded by permanent actions [Hz]

v is the Maximum Nominal Speed [m/s]
(v/ngy )imis given in annex F

NOTE 1 Valid for simply supported bridges with only longitudinal line beam or simple plate behaviour
with negligible skew effects on rigid supports.

NOTE 2 For Tables F1 and F2 and associated limits of validity see annex F.

NOTE 3 A dynamic analysis is required where the Frequent Operating Speed of a Real Train equals a
Resonant Speed of the structure. See 6.4.6.6 and annex F.

NOTE 4 go(',yn is the dynamic impact component for Real Trains for the structure given in 6.4.6.5(3).

NOTE 5 Valid providing the bridge meets the requirements for resistance, deformation limits given in
EN 1990 A2.4.4 and the maximum coach body acceleration (or associated deflection limits)
corresponding to a very good standard of passenger comfort given in EN 1990 A2.

NOTE 6 For bridges with a first natural frequency no within the limits given by Figure 6.10 and a
Maximum Line Speed at the Site not exceeding 200km/h, a dynamic analysis is not required.

NOTE 7 For bridges with a first natural frequency N, exceeding the upper limit (1) in Figure 6.10 a
dynamic analysis is required. Also see 6.4.6.1.1(7).

150

The upper limit of N, is governed by dynamic

enhancements due to track irregularities and is given 100
by : 80
N, = 94,76 L°7* (6.1) =
The lower limit of nois governed by dynamic 40
impact criteria and is given by : P
no=80/L for 4m < L <20m I N
n, = 23,58L7"*% for 20m < L< 100m (6.2)
where:

N, is the first natural frequency of the bridge

taking account of mass due to permanent actions,
L is the span length for simply supported bridges or . N

L, for other bridge types. B o b

o]
n o
¥

m oo

TTTITTTT
L1

Key » ~H
(1) Upper limit of natural frequency o
(2) Lower limit of natural frequency oL L L

2 4 & B10 15 20 40 &0 8O 100

L[mj

Figure 6.10 - Limits of bridge natural frequency n0 [Hz] as a function of L [m]
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START

yes
V= 200 km/h R —
. YES
Continuous
bridge (5)
no simple
structure (1) no
yes

no no M WN}‘&S
< limits of
y Figure 6.10 -~

‘\(6,)/

no yes
h 4 l
For the dynamic Use Tables F1 and F2
analysis use the 2)
eigenforms for
torsion and for
bending
Eigenforms Wi = (W yes
4+ for bending (2) (3) mhm >
sufficient
4
Dynamic analysis not
required.

Dynamic analysis required At resonance acceleration

Calculate bridge deck check and fatigue check not
acceleration and g ayn etc. in required.

accordance with 6.4.6 (note 4) Use o with static analysis in
accordance

PucyHnok 6.9 - Biiok-cxema BU3HAYEHHSI HEOOXITHOCTI ITMHAMIYHOI O PO3PAXyHKY
Ie:
V — Hali6u1b11a MOXKJIMBA MIBUAKICTh PYXY, KM/TOJT
L — noBxuHA MPOJBOTY, M
N, - Mepiia BIacHa 3TMHAJbHA YacTOTa KOJMBAHb MOCTA ITi Ji€I0 THMYAaCOBOTO HABAaHTAXKCHHS,
I'n
N; - IepIa BJacHa KPyTHA YacTOTa KOJMBaHb MOCTA ITiJ] 11€}0 TAMYACOBOTO HaBaHTaKEeHHs, [ 11
V —HalOLIbIlIa HOMIHAIbHA MIBUAKICTH, M/CEK.
(v/ n, )iim HaBeeHO B noaatky F

MIPUMITKA 1. YunHNi 118 mapHipHO 00IEPTHX MPOTOHIB 3 CAMIMH JIHIIE TTO3I0BXKHIMH OakaMu abo IUIS TDTHT
Ha OPCTKHX OMOpax 3 He3HAYHUM CKOCOM.

IMPUMITKA 2. [Tani 3 Tabn. F1 i F2 i moB’s13aHi 3 HUMU 0OMEXEHHS TUB. B TOJATKY F.

IMPUMITKA 3.Slkmo excruTyaTamiifHi IIBHIKOCTI pyXy JOpPIBHIOIOTh PE30HAHCHIH IIBHIKOCTI, MOTPiOHUI
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JTUHAMIYHUNA PO3paxyHOK — uB.6.4.6.6 1 mogatok F.

MMPUMITKA 4. (D(ijn € MTUHAMIYHOIO YAapHOIO CKIIAJOBOO [T KOHCTPYKILiH, momaHux B 4.6.5(3).

MNPUMITKA S. YuHHUMI a1 MOCTIB, U1 SKMX BUMOTH 10 omopy i aedopmaniii mogano B EN 1990 A2.4.4 .
Haii6inpmri npucKopeHHsI Ky30BiB NMAacaXHPChKUX BaroHiB (200 BiIMMOBiTHI OOMEXEHHS IMPOTHHIB), IO MalOTh
BIJNOBiIaTH HaWBHUIMM BHMOraM 10 koMmpopTy macaxwupis mogano B EN 1990 A2

MIPUMITKA 6 /[ MOCTiB 3 THEPIIOI BIACHOIO YACTOTOO, TMONAHOK Ha puc.6.10 i 3 HAMOUIBIIOW MIBUAKICTIO

pyxy He Ounbrre 200 kM/Tojx HE HOTPIOHUI TMHAMIYHUI PO3PaXyHOK.
IPUMITKA 7 J[11 MOCTIB 3 IIEpIIOIO BIACHOIO 4acToTo0 N, AKa nepeBuIye BepXHio rpanuio (1) Ha puc.6.10.
MoTpiOHMI quHAMIuHUN po3paxyHOK. J{uB. Takox 6.4.6.1.1(7).

Bepxns rpanuns N BUSHAYAETHCA JMHAMIYHUAM ITiICUIEHHAM, BUKITUKAHUM HEPETYIAPHOCTAMHU PEHKOBOTO IIAXY
i Bignosinuo Bupasom N, = 94,76 L™ (6.1)

HroxHst rpanuus N BUSHAYA€ThCS KPUTEpieM AMHaMidHOro yaapy i Bupasom Ny =80/L win 4m < L < 20m

n, = 23,58L%% ma20m<L < 100 m (6.2)

ac:
nO - II€puIa BjlaCHa 4aCToTa MOCTa 3 BpaxXyBaHHAM MaC TUMYaCOBOI'O HAaBAHTAaKCHHS,

L — OBXKMHa POJIBOTY BibHO 06mepToi Ganku a6o L, - st iHmwmx tunis mocris.

Ilo3HaveHHs
(1) BepxHst rpaHUIA BIACHOT YaCTOTH

(2) HwxHs rpaHuIls BIACHOI YaCTOTU
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Pucynok 6.10 — I'panunni BaacHoi yacrotn N, 't KoJIMBaHB MOCTA B 3aJ1€5KHOCTI Bifl 10BKUHH L, M

NMPUMITKA 8 Jl;s BiIBHO OOGIIEPTOro MOCTa HPH NOTE 8 For a simply supported bridge subjected to
caMOMy TITBKM 3THHI BJJaCHA 4YacToTa MOXKe bending only, the natural frequency may be
BU3HAYATHCS 32 (POPMYJIOH0 estimated using the formula :

n, =17,75//8, .Tu (6.3) n, =17,75/,/8, (6.3)
ne: O IPOTMH, MM CEPE/MHH TPOJIBOTY Bijl BILTHBY where: &, is the deflection at mid span due to
TUMYAaCOBOTO HABAHTAKCHHS. SIKHM OOUYHMCITIOETHCS 3 permanent actions [mm] and is calculated, using a
BUKOPUCTaHHAM  KOPOTKOTEPMIHOBOI'O  MOAYJIA short term modulus for concrete bridges, in
NPY)KHOCTI OETOHY MOCTa B 3aJISKHOCTI BiJ] mepiomy accordance with a loading period appropriate to the
HaBaHTA)XCHHSI, BIIIOBIJHOTO BIIACHIN YacTOTI MOCTa natural frequency of the bridge.
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6.4.5 Tunamiunmii paxkrop O(P,,d;)

6.4.5.1 Cdepa 3acTocyBaHHS

(1) [unamiunuii  ¢aktop @ BpaxoBye
IMHAMiYHEe 30UIbIIECHHS  HAmpyXeHb 1
KOJIMBaHb KOHCTPYKIIil, IPOTE€ HE BPaXOBYE
SIBUIIIC PE30OHAHCY.

(2) I Sxmo xpurepid, Bu3HAUeHU# y 6.4.4,
HC BHKOHYETHBCA, € PU3UK BHUHUKHCHHA
pe3oHaHCy a00 30UTBIICHHS KOJMBAaHb MOCTA
( 3 MOXJIMBICTIO 30UIBIICHHS NPUCKOPEHb
IUIMTH 1 pyHHYBaHHSA Oamacty 1 T. iH 1
HAJMIpPHOTO PO3BUTKY IIPOTUHIB, HAPYKEHb
1T. 1H). Y TakMX BUIIQJKaX Ma€e MPOBOJAUTHUCS
JUHAMIYHUN PO3PaxyHOK JJii BU3HAUECHHS
HACJIIKIB yJapy 1 P€30HAHCY.

IMPUMITKA KgasictaTHuHI METOAH, IKi BUXOIATH 3
CTaTHKU 1 30UIBINYIOTh PE3yIbTaTH MHOXCHHSIM Ha
nuHaMivHuA koedinient @O, Bu3HaueHud B 6.4.5, He
MOXYTh Tepen0dadyyBaTH pPE30OHAHCHI sIBHINA, IO
BUHUKAIOTH IIPU BUCOKOUIBHAKICHOMY pyci. Tyt st
nepenbaveHHss AMHAMIYHMX SIBUII 1 PE3OHAHCY
noTpiOHI  JAMHAMIYHI METOIU  pO3paxyHKy, sKi
BPaxXOBYIOTh 3QJISKHICTh HABAaHTAXXCHHS BiJ 4yacy B
paMKax BHCOKOLIBH/KICHOI pO3PaxyHKOBOI MOZENi
(HSLM) , To6T0 HUISIXOM PO3B’SI3aHHS PIBHIHD PYyXY.

3) KoHcTpykitii, sSKi HECYTh OUTBIIIE OTHOTO
peKoBOro HUISXY, MalOTh PO3TisaaTucs 6e3
ypaxyBaHHS TUHAMIYHOTO KoedirieHTa ©
6.4.5.2 Busznauennsa OuHamMiyHo2o
koegiviecnma @

(1) IT Auramiuauii koediieHT D, AKuiA
30UTbIIIY€E BIUIMB HABAHTAKEHHSI B MOIETISIX
71, SW/0 1 SW/0, mae Oyt BuOpano sk O3
a6o d3.

(2) ¥V 3arajgpHOMY BHITAIKy JHHAMIYHHN
KoediieHT npuitmMaioTh K @2 abo D3
BIJIOBIAHO JI0 SIKOCTI €KCIUTyaTalii KoJiii, a
came:

(a) Ang nOGaianMBO €KCILTyaTOBAHUX KOJIii
@, =1,44/(/L, —0,2)+0,82

npu 1,00 <®d, <1,67

(6) Ilpu crangapTHOMY JOTISAL

@, =216/(,/L, —0,2)+0,73

ITpu 1,00 < ®, <2,0,

ne

Lo , M - po3paxyHKOBa JIOBXKHUHA (JTOBKUHA,
BiamosinHa 10 @) Bu3HAYaeThCs 3a Ta0I.6.2
MNPUMITKA [IuaamMiqHi MHOXKHUKH

BCTaHOBJTFOBAIIUCS IS BUTHHO OOIIEPTHX OaoK.
JopxnHa Lo T03BOISIE 1II MHOKHUKA
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6.4.5 Dynamic factor ®(d,,d,)

6.4.5.1 Field of application

(1) The dynamic factor @ takes account of
the dynamic magnification of stresses and
vibration effects in the structure but does
not take account of resonance effects.

(2)P Where the criteria specified in 6.4.4 are
not satisfied there is a risk that resonance

or excessive vibration of the bridge may
occur (with a possibility of excessive deck
accelerations leading to ballast instability
etc. and excessive deflections and stresses
etc.). For such cases a dynamic analysis
shall be carried out to calculate impact and

resonance effects.

NOTE Quasi static methods which use static load
effects multiplied by the dynamic factor @ defined
in

6.4.5 are unable to predict resonance effects from
high speed trains. Dynamic analysis techniques,
which

take into account the time dependant nature of the
loading from the High Speed Load Model (HSLM)
and

Real Trains (e.g. by solving equations of motion) are
required for predicting dynamic effects at

resonance.

(3) Structures carrying more than one track
should be considered without any reduction
of dynamic factor ®.

6.4.5.2 Definition of the dynamic factor @
(1)P The dynamic factor ® which enhances
the static load effects under Load Models
71, SW/0 and SW/2 shall be taken as either
®20r Os.

(2) Generally the dynamic factor @ is taken
as either @, or ®;according to the quality of
track maintenance as follows:

(a) For carefully maintained track:

@, =144/(,/L, —0,2) +0,82

with: 1,00 < @, <1,67,

(b) For track with standard maintenance:
@, =216/(,/L, —0,2)+0,73

with: 1,00 <d, <2,0

where:

Lo“Determinant” length (length associated

with ) defined in Table 6.2 [m].

NOTE The dynamic factors were established for
simply supported girders. The length L_allows these
factors to be used for other structural members with



BHUKOPUCTOBYBATH TaKOX 1 [T OAJIOK 3 IHITUMHU
0o0IMpaHHIMHA

(3) I S0 auHamMiuHUE KoeDIlliEHT He
BHU3HAYCHO, Ma€ 3aCTOCOBYBATUCA (OXY
MMPUMITKA. BukoprucToByBaHHIA AUHAMIYHAH
MHO)KHHK MOYKE€ BU3HAUATHCSI HAIllOHATbHUM
JI01aTKOM a00 B KOYKHOMY 1H/IUBIIyalbHOMY IIPOEKTI.

(4) Junamiuanii MHOXKHHUK D He
BUKOPHUCTOBYETHCS, SKIIO:

- Ma€MO HaBaHTAXCHHS BiJl 3BHUAITHOTO
MOTATY,

- HaBaHTaXEHHsI BiAmoBigae Fatigue Trains
(momatok D),

- BUKOPHCTOBYETHCSI MOJIENIb HABAHTAKECHHS
HSLM (6.4.6.1.1(2)),

- BUKOPHCTOBYETHCSI MOJIENb «IIOPOKHIN
notsr»(6.3.4).

6.4.5.3 Po3paxynkoea ooexcuna Lo

(1) BukopucroByBaHy po3paxyHKOBY
noBxkuHa Lo ipeacTaBieHo B 1a01.6.2

HHXXYC.

IMMPUMITKA. Inmi Benuunnu Lo MOXyTh
BU3HAYATHCS B HALIOHAJILHOMY JIOAATKy. Bennunny,
nojaxi B Ta0/1.6.2, peKOMEHIOBaHO.

(2) Ao BenuunHy Lo HE BU3HAYEHO B
Tabi. 6.2, po3paxyHKOBa JOBKHHA Ma€e
BHU3HAYATHUCS 5K IOBXKWHA JTIHIT BIUTUBY
MIPOTHUHIB PO3TJISIAYBAHOTO €IEMEHTY ab0

MarOTh OYTH BU3HAYCHI 1HIII BEJIMYNHA
MPUMITKA. [H1i BEIMIMHE MOXYTh BU3HAYATUCS

B 1HJIUBI/IyaJIbHOMY TIPOEKTI.

(3) Sxmmo ocTaTouHE HANPYKEHHS B
KOHCTPYKTUBHOMY €JICMEHTI 3aJIC)KHUTh Bif
JEKUTBKOX BIUTMBIB, KOJKEH 3 SIKMX OB’ SI3aHO
3 OKpEMHUMU BUJaMHU HAIIPYKEHOI'O CTaHy,
KOJKE€H BIUIMB Ma€ BUPaXOBYBATUCH 3
BIJIMTOBITHOIO PO3PaXyHKOBOIO JOBKHUHOIO.

JCTY-H B EN 1991-2:2010

different support conditions.
(3)P If no dynamic factor is specified _3
shall be used.

NOTE The dynamic factor to be used may be
specified in the National Annex or for the individual
project.

(4)P The dynamic factor @ shall not be used
with:

— the loading due to Real Trains,

— the loading due to Fatigue Trains (annex
D),

— Load Model HSLM (6.4.6.1.1(2)),

— the load model “unloaded train” (6.3.4).

6.4.5.3 Determinant length Lo
(1) The determinant lengths L_to be used
are given in the Table 6.2 below

NOTE Alternative values of Lo may be specified in
the National Annex. The values given in Table 6.2
are recommended.

(2) Where no value of Lo is specified in

Table 6.2 the determinant length should be
taken as the length of the influence line for
deflection of the element being considered

or alternative values should be specified.
NOTE The individual project may specify
alternative values.

(3) If the resultant stress in a structural
member depends on several effects, each of
which relates to a separate structural
behaviour, then each effect should be
calculated using the appropriate determinant
length.
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Table 6.2 - Determinant lengths Lo

Case

| Structural element

| Determinant length Lo

Steel deck plate: closed deck with ballast bed (orthotropic deck plate) (for local and
transverse stresses)

11

1.2

1.3

14

2.1

2.2

2.3

Deck with cross girders and
continuous longitudinal ribs:

Deck plate (for both directions)
Continuous longitudinal ribs
(including small cantilevers up to
0,50 m)?

Cross girders

End cross girders

3 times cross girder spacing

3 times cross girder spacing

Twice the length of the cross girder

3,6mP

Deck with cross girders and
continuous longitudinal ribs
Deck plate(for both directions)
both directions)

Cross girders

End cross girders

Twice cross girder spacing + 3 m
Twice cross girder spacing + 3 m

3,6m?®

Steel grillage: o

en deck without ballast bed b (for local

and transverse stresses)

3.1

3.2

3.3

3.4

Rail bearers:

- as an element of a continuous
grillage

- simply supported

Cantilever of rail bearer?

Cross girders (as part of cross
girder/ continuous rail bearer

grillage)
End cross girders

3 times cross girder spacing

Cross girder spacing + 3 m
3,6m

Twice the length of the cross girder

3,6m?P

2n general all cantilevers greater than 0,50 m supporting rail traffic actions need a special study in
accordance with 6.4.6 and with the loading agreed with the relevant authority specified in the National Annex.

bt is recommended to apply @3
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Tab6uuus 6.2 — Po3paxynkoBa n1oBxuHa Lo

NeNe ‘ KOHCTPYKTHBHMI eJIeMEeHT ‘ Po3paxynkoBa noB:xkuHa Lo

CrajbHa IUIMTA: 3aKpUTa IUIMTA 3 6anacToM (OPTOTPOIHA TUTUTA) (U1 MICIEBUX 1 OTIEPEYHUX
HaIPYXKEHb)

Hacrw 3 monepeyHrmu Oaikami i3
HEPO3PIZHUMHU TO30BKHIMU

pedpamu:
11 [TnuTa Hactuty (s 060x Brpuui Oiibia Bii KPOKY MOMEPEYHUX
HAaIpsIMKIB) 0anox
1.2 Hepospizni mo3n0BxKHI Brpuui Oiibia Bii KPOKY MOMEPEIHUX
peOpa(BKIIOYHO 3 KOHCOJIIMH JI0 Oasiok
0,50 m)?
1.3 Cross girders BnBiui OinbImia Bifx JOBKUHH
MOTePEeYHUX OaIoK
1.4 KiH1eBi monepeuni 6aiku 3,6m
[InuTa HacTUITY TUIBKH 3
MOTIEPEYHUMHU OaTKaMu
2.1 [Inura HacTuTy (U1t 060X [ToaBiliHMI KPOK NOTIEpEYHUX OanoK +
HaIpsIMKIB) 3Mm
2.2 [Tonepeuni Oanku [ToaBiliHMI KPOK HOTIEpEYHUX Oanok +
3Mm
2.3 Kinmesi monepeyuni 0anku 3,6M°

CrajieBa pemliTKa: BiIKpUTHI HacTHI Oe3 OanacTy” (11 MiCIIeBMX i HONEPEYHUX HATIPY/KEHb)

3.1 PeiikoBi migkmaaku:
- SIK €JIEMEHTH HEepO3pi3HOi penniTku | Brpudi OinbIna Bij BiACTaH1 MIXK
MOTIEPEYHUMH OaTKaMu

- BUTBHO 0OTIepTi Bincranp MK monepeyHUMEU OaikaMu

+3m

3.2 Koncomi petikoBux omop 3,6 m
3.3 [Tomepeuni 6anku (4acTHHA [TonBiitHa JOBXUHA TIOTIEPEYHOT OATKH

HornepeyHunx 0anok/ Hepo3pi3Hi
PEHKOBI OTIOPHI PEIIITKH)

3.4 Kinnesi monepeyuni 6aaku 3,6m?P

4V 3aragbHOMY BHIIAJKy BCi KOHCOMI, Gibimi Bix 0,50 M, sKi HeCyTh HABAHTAXKEHHS Bifl PEHKOBHX IIISXIB,
MOTPEOYIOTH CIIEIiaTbHOIO IOCIIHKEHHS

BiAMOBigHO 10 6.4.6 i py HaBaHTa)KEHHI, Y3TOPKEHOMY 3 BIIIOBITHUMH (aXiBIIMU, BU3SHAYCHUMH B
HarmionansHOMY MODATKYy.

b pexomenosaro npuiimati O3
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Table 6.2 (continued)

Case

| Structural element

| Determinant length Lo

Concrete deck slab with ballast bed (for local and transverse stresses)

4.1

4.2

4.3

4.4

4.5

4.6

Deck slab as part of box girder or
upper flange of main beam

- spanning transversely to the main
girders

- spanning in the longitudinal
direction

- cross girders

- transverse cantilevers supporting
railway loading

Deck slab continuous (in main
girder direction) over cross girders

Deck slab for half through and
trough bridges:

- spanning perpendicular to the
main girders

- spanning in the longitudinal
direction

Deck slabs spanning transversely
between longitudinal steel beams in
filler beam decks

Longitudinal cantilevers of deck
slab
End cross girders or trimmer beams

3 times span of deck plate
3 times span of deck plate

Twice the length of the cross
girder

—'T_._L___'__.

-

- e < 0,5 m: 3 times the distance
between the webs
-e>05m:=
Figure 6.11 - Transverse cantilever
supporting railway loading
Twice the cross girder spacing

Twice span of deck slab + 3m
Twice span of deck slab

Twice the determinant length in
the longitudinal direction

-e<0,5m: 3,6mb?®
-e>05m:a
3,6mp®

#1n general all cantilevers greater than 0,50 m supporting rail traffic actions need a special study in accordance
with 6.4.6 and with the loading agreed with the relevant authority specified in the National Annex.

® It is recommended to apply ®;
NOTE For Cases 1.1 to 4.6 inclusive Lo is subject to a maximum of the determinant length of the main girders.
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Tabauus 6.2 (Mpo0BKEHHS)

NeNe ‘ KOHCTPYKTHBHMI eJIeMEeHT ‘ Po3paxynkoBa noB:kuHa Lo
3aJi3zo0eToHHA MUIMTA 3 6a1acTOM (JUI MICIIEBHX 1 TOTIEPEUYHUX HAPY>KEHb)
4.1 [Inura HacTMITY SIK YacTHHA KOPOOYacTOl
Oanku a00 BEpXHil MOSIC TOJIOBHOT OaTKu
- IIPOJILOT B HAIIPSIMKY, IToTpo€eHnii MPOJIBOT IUIUTH
HEPIEHIUKYISIPHOMY /10 TOJIOBHO1 OaIKU | HACTUILY
- IIPOJIBOT Y IO3I0B)KHBOMY HAIPSIMKY [MoTpiiiHuit TPOTBOT TUIUTH
HAaCTUILy
- moriepeyHi Oanku [TonBiitHa qOBKKHA MOTIEPEYHOT
Oanku

- MIOTNIEepeYH1 KOHCOMI, K1 CIPUIIMalOTh
HaBaHTaXXEHHs B1Jl 3a1I3HUYHOTO PYXY

- e < 0,5 M: 3 Bincrani Mix
06oaTamMu KpIirIeHHS
-e>05wMm:2
Pucynok 6.11 — IIonnepedHa
KOHCO!JIb, mo CIIPUMMae

4.2 Hepo3pizna miurta HacTuny ( B HAIPSIMKY . .
B HABaHTAXCHHSI BiJl 3aTI3HUYHOTO
rOJIOBHOT OaJIKK) Ha/l MONEPEeYHUMHU
OanmkaMu L DY .
. . . [ToaBiiHUI MPOJBOT MOMEPEUHOT
4.3 [TnuTa HacTUTY U1 HAMIBHACKPI3HUX 1

S Oasku
JIOTKOBHX MOCTIB:

- IPOJILOT B HAMIPSIMKY,

MEPIEHIUKYIIIPHOMY JI0 TOJIOBHUX 0aJlOK o
[TonBiiitHUN MPOABOT TUIUTH + 3 M

- IPOJIBOT Y MO3J0BXXKHBOMY HAIIPSIMKY

4.4 [leprieH UK YISIPHHUIN TIPOJBOT TIATH

HACTHJTy MK MO3JIOBXHIMHU CTaTbHUMU

OaJIkaMu HACTHJTY Ha IMiTKIagKax

[TonBifiHWI MPOJIBOT TUTUTH

[TongiiiHa po3paxyHKOBa JTOBXKHHA

. . B IIO3J0BKHBOMY HAIIPAMKY
HOS,Z[OB}KHI KOHCOJI1 IINIMTH HACTUITY

Kinnesi monepeyuni 6aaku ado minbanku

45
-e<0,5m: 3,6m°
4.6 -e>05wm:®
3,6Mm"

®V 3aranpHOMY BUNAJKY Bei KoHCOMI, noBimi Bi 0,50 M, siKi CHpUItMAIOTH HABAHTAKEHHS Bijl 3/li3HHYHOTO PYXY,
MOTPEOYIOTh OKPEMOT'O IOCHI/PKEHHS Y BIIMOBIAHOCTI 3 6.4.6 1 3 HABAHTAXKEHHSIM, Y3TO/DKEHUM 3 (axiBIISIMHU,
BU3HaueHHMH B HamioHanbHOMY nonmatky

b PexomenioBano 3acTocoBysati ®s

OPUMITKA s Bunazkis Big 1.1 1o 4.6 Bkiarouno Lo BUBUPAETHCSA sIK HANBINbLLIA 3 TOIOBHUX OAJIOK.
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Table 6.2 (continued)

Case | Structural element Determinant length Lo
Main girders
51 Simply supported girders and slabs Span in main girder direction
(including steel beams embedded in
concrete)
5.2 Girders and slabs continuous over n

spans

with Lo=k Lm, (6.7)

Lm=1/n (L1 + L2+ .. + Ln) (6.6) but not less than max Li(i = 1,.., n)
n=2 34 >5
k=1,21,31,415

5.3 Portal frames and closed frames or boxes:

- single-span Consider as three-span continuous
beam (use 5.2, with vertical and
horizontal lengths of members of the
frame or box)

- multi-span Consider as multi-span continuous
beam (use 5.2, with lengths of end
vertical members and horizontal
members)

54 Single arch, archrib, stiffened girders of | Half span
bowstrings
55 Series of arches with solid spandrels Twice the clear opening
retaining fill
5.6 Suspension bars (in conjunction with 4 times the longitudinal spacing of

stiffening girders)

the suspension bars

Structural su

pports

6

Columns, trestles, bearings, uplift
bearings, tension anchors and for the
calculation of contact pressures under
bearings

Determinant length of the supported
members
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NeNe ‘ KOHCTPYKTHBHMI eJIeMEeHT

‘ Po3paxynkoBa qoBxkuHa Lo

Tos10BHI 0aJKHN

5.1 BinsaO 00Onepri 6anku i it ( B ToMy | [IpoasoT B HampsiMKy TOJIOBHOT
YHCITi CTAJIbHI 000€TOHOBaHI 0ATKH ) Oasiku
5.2 Hepo3spizHi 6ayiku 1 IIuTH, 1A MaroTh N
IPOJILOTIB 3
Lo=k Lm, (67)
He MeHme Hibxk max Li(i = 1,.., n)
Lm=1/n (L1 + L2+ .. + Ln) n=2 3 4 25
5.3 [Mopranbhi, 3aMKHYTI abo0 muactunvacti | k=1,21,31,41,5
pamu:
- OJTHOTIPOJILOTHI Posrnsimaersest ik TpOX MPOJTHOTHA
Hepo3pi3Ha Oanka
(zuB. 5.2, 3 BEpTUKAJIBHOIO 1
TOPU30HTAIBHOIO JTOBKHUHOIO
€JIEMEHTIB pamMu a00 MJIACTHUHH)
- OaratonpoiabOTHI Posrnsinaerbest 6araTronposiboTHa
Hepo3pizHa Oanka (auB. 5.2, 3
JIOBKUHOIO KIHIIEBHX BEPTHKAITBHUX
1 TOPU30HTAJILHUX €JIEMEHTIB)
5.4 Oxkpema apka, CKJICTIIHHS, MIKPIIIeH] HamiBnpoasot

3aTSHKKH apoK

5.5 ApKu 3 HaIapKOBOIO OYI0BOIO 3 [TongiiiHa BemnuuHA OTBOPY
3aITOBHEHHSM

5.6 [TigBicHi cuctemu (B OETHAHHI 3 Yo1upupazoBuii MO3I0BKHIN
bankamu xKopcTKOCTI) MIPOJILOT MIABICHUX OATIOK

Onopu

6 Kosonwu, onopHi cTiiku, onopHi Po3paxyHkoBa 10BXHHA

YaCTUHHU, JJOMKPATH, HATSHKHI IPUCTPOT,
TaKOX IPU pO3paxyHKaxX KOHTAKTHUX
HANpPYKEHb M1J]] OTIOPHUMHU YaCTHUHAMU

HNIATPUMYBAHOTO €JIeMEHTa

6.4.5.4 3menwmeni ounamiuni eniueu

(1) Sxmo apkoBi abo 3a1i300€TOHHI MOCTH
BCIX THITIB 3 BUCOTOIO IIPOi3HOT YACTHHHU
nonan 1,00 m, Benuunau P, 1 D3 MOXKYTH
3MEHIITYBATUCS:

red dy,; = @, -

ae:
h — BHCOTa IOKPHUTTS 3 BpaxyBaHHAM
0anmacTy — Bil BepXy ILTUTH 10 BEpXY LIMaIIN
( 17151 apKOBUX MOCTIB — BiJl BEPIIUHU
30BHIIIHBOT MOBEPXHI apKH), M.

(2) BrimuBu 3a01i3HUYHOTO PyXy Ha KOJIOHU 3

6.4.5.4 Reduced dynamic effects

(1) In the case of arch bridges and concrete
bridges of all types with a cover of more
than 1,00 m, ®,and ®; may be reduced as
follows:

where:

h is the height of cover including the ballast
from the top of the deck to the top of the
sleeper, (for arch bridges, from the crown of
the extrados) [m].

(2) The effects of rail traffic actions on
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THYYKICTIO ( IOBXKMHA BUITUHAHHS / PaJIiyc
iHep1ii)<30, Ha OCHOBH, PyHIaAMEHTH,
MIAMIPHI CTIHKY 1 TUCK TPYHTY MalOTh
00YHCITIOBATUCS 3 BPaxXyBaHHIM
JUHAMIYHUX SBUIIL.

6.4.6 Bumoru 10 1TMHAMIYHUX
PO3paxyHKiB

6.4.6.1 Hasanmascenns i cnoiyyeHns
HABAHMAIICEHD

6.4.6.1.1 HaBaHTaKeHHA

(1) IT lunamiuHul po3paxyHOK Mae
3a0e3reuyBaTy CIPUHHSTTS HAaBaHTAKCHb
BiJl pI3HUX BUJIIB PYXOMOTO CKJIay
3ani3HuLb. Bulip tuny ciig podbutu 3
ypaxyBaHHSIM BCIX JOMYCTUMHUX a00
MOYKJTUBUX 3aTI3HHYHUX MBUIKICHUX
MOTATIB , SIK1 JO3BOJIEHO MATH B 00Iry, npu
HIBUAKOCTI pyxy noHan 200 km/ro.
IIPUMITKA 1. [HauBixyanbHUI IPOSKT MOXKE
BU3HA4YAaTU OCbOB1 HABAHTAXXCHHS 1 B1ACTaH1 MK
OCSIMHU [UIS1 KOXKHOI KOH(]Irypamii pyxoMoro cknamy.
NPUMITKA 2. Jlus. Takox 6.4.6.1.1.(7)ne
BU3HAYEHO YMOBH, SIKi MOTPIOHI JJIsl JMHAMIYHOTO
PO3paxyHKy Ha IIBUAKICHUX MaricTpaisix npu
mBHaKOCTI 10 200 KM/TOI.

(2)AuHaMigyHUI po3paxyHOK TaKOX Mae
3a0e3reyyBaTu COPUMHSTTS HaBaHTaXEHb
Mojeni HSLM Ha mocTax, 3anmpoeKkToBaHUX
JUTSl MDKHAPOHUX MaricTpaiei, i3
3aCTOCYBaHHSM KPUTEPIIO IS
€BPOTICHCHKHUX MIBUIKICHUX MaricTpaje.
MMPUMITKA YMoBH 3acTOCyBaHHS MOJIEII
HaBaHTaxeHHs: HSLM MoxyTh BU3HaYaTUCS
1HAUB1AYaJIbHUM IIPOEKTOM

(3) Moaens HaBanTaxxenus HSLM Bkirodae
JIBa OKpEMI YHIBEpCAJIbHI MOTSTH 3 PI3HUMHU
JIIOB)KMHAMH BaroHis, a came HSLM-A 1
HSLM-B.

MNPUMITKA Mogeni HSLM-A i HSLM-B pa3om
NPEACTaBIAOTh JUHAMIYHI BIUIMBU B1J 3BUYaUHUX,
00’ €THAHNX 1 PETYSIPHUX MIBHIKICHIX
TTaCa)XUPCHhKUX MOTAT1B BIAINIOB1IHO JO BUMOI
€BpOIEHCHKUX TEXHIYHUX HOPM, siKi Togano B E.1

(4) HSLM-A Bu3znaueno Ha puc.6.12 i Tabu.
6.3

2] Nx O

columns with a slenderness (buckling
length/radius of gyration) < 30, abutments,
foundations, retaining walls and ground
pressures may be calculated without taking
into account dynamic effects.

6.4.6 Requirements for a dynamic
analysis

6.4.6.1 Loading and load combinations

6.4.6.1.1 Loading

(1)P The dynamic analysis shall be
undertaken using characteristic values of the
loading from the Real Trains specified. The
selection of Real Trains shall take into
account each permitted or envisaged train
formation for every type of high speed train
permitted or envisaged to use the structure

at speeds over 200km/h.

NOTE 1 The individual project may specify the
characteristic axle loads and spacings for each
configuration of each required Real Train.

NOTE 2 Also see 6.4.6.1.1(7) for loading where a
dynamic analysis is required for a Maximum Line
Speed at the Site less than 200km/h.

(2)P The dynamic analysis shall also be
undertaken using Load Model HSLM on
bridges designed for international lines
where European high speed interoperability
criteria are applicable.

NOTE The individual project may specify when
Load Model HSLM is to be used.

(3) Load Model HSLM comprises of two
separate Universal Trains with variable
coach lengths, HSLM-A and HSLM-B.

NOTE HSLM-A and HSLM-B together represent
the dynamic load effects of articulated, conventional
and regular high speed passenger trains in ccordance
with the requirements for the European Technical
Specification for Interoperability given in E.1.

(4) HSLM-A is defined in Figure 6.12 and
Table 6.3:

4x P P %P 2xP -
(1) @ @) D;jj @) 3;ﬂ
00 [sTeYele] OcC [@] [)e] o0
S L 4
= £ 1 - 3 -
a1 |3 L D

3,525
Puc.6.12 — Mogear HSLM-A
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Figure 6.12 - HSLM-A




Ilo3nayenns Ha puc.6.12

(1) TonoeHuit TemioBO3

IITOBXAE)

(2) Kinmesuit TemaoBo3 (TSAroBUil 1 KiHIEBUI
TETIOBO3HU — 1IGHTHUYHI)

(1o

(3) IIpomixni Barouwu, miathopmu

(5) wmomenms HSLM-B

CKJIaJJA€ThCS
KipKocTi 30cepemkenux cun N mo 170 xH
Ha oxHakoBuX Bimctansx d [m], me N

BH3Ha4eHO Ha puc.6.1316.14

TATHE

Key
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(1) Powver car (leading and trailing power cars

identical)

(2) End coach (leading and trailing end coaches

identical)

(3) Intermediate coach
(5) HSLM-B comprises of N number point
forces of 170 kN at uniform spacing d [m]

where N and d are defined in Figures 6.13

and 6.14

N x 170KN

Pucynok 6.13 — Monear HSLM-B

Table 6.3 - HSLM-A

Figure 6.13 - HSLM-B

Universal Number of Coach length Bogie axle Point force
Train intermediate coaches N D [m] spacing P [kN]
d[m]
Al 18 18 2,0 170
A2 17 19 3,5 200
A3 16 20 2,0 180
A4 15 21 3,0 190
A5 14 22 2,0 170
A6 13 23 2,0 180
A7 13 24 2,0 190
A8 12 25 2,5 190
A9 11 26 2,0 210
A10 11 27 2,0 210
Ta6.6.3 — Monear HSLM-A
VYHiBepcanbHHii KinekicTte JloBkuHa BaroHa | BimcTaHp MiX OCSIMH 3ocepemxena
MTOTST TPOMIKHHX D [m] Bizka d [m] cuia
Baronis N P [kN]
Al 18 18 2,0 170
A2 17 19 3,5 200
A3 16 20 2,0 180
A4 15 21 3,0 190
A5 14 22 2,0 170
A6 13 23 2,0 180
A7 13 24 2,0 190
A8 12 25 2,5 190
A9 11 26 2,0 210
A10 11 27 2,0 210
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M M
5 \ 15 2 5 \‘ 15 2
WTELLL R
_ s _ s
g ) ‘ S L :
Pucynok 6.14 - Monean I-[|]SLM-B Figure 6.14 - HSLM-B ;
ne L- noBxuHa npojiboTy, M where L is the span length [m].
(6) HSLM-A a6o HSLM-B wmae 6yTu (6) Either HSLM-A or HSLM-B should be
BUOPAHO BIAMOBIAHO 0 BUMOT Ta01.6.4 applied in accordance with the requirements
of Table 6.4:
Table 6.4 - Application of HSLM-A and HSLM-B
Structural configuration Span
L<7m L>7m
Simply supported span HSLM-B® HSLM-A®
Continuous structure or HSLM-A HSLM-A
Complex structure Trains Al to Al0 inclusive Trains Al to A10 inclusive®

aValid for bridges with only longitudinal line beam or simple plate behavior with negligible skew effects
on rigid supports.

b For simply supported spans with a span of up to 7 m a single critical Universal Train from HSLM-B
may be used for the analysis in accordance with 6.4.6.1.1(5).

¢ For simply supported spans with a span of 7 m or greater a single critical Universal Train from HSLM-A
may be used for the dynamic analysis in accordance with annex E (Alternatively Universal trains Al to
A10 inclusive may be used).

d All Trains Al to A10 inclusive should be used in the design.

e Any structure that does not comply with Note a above. For example a skew structure, bridge with
significant torsional behavior, half through structure with significant floor and main girder vibration
modes etc. In addition, for complex structures with significant floor vibration modes (e.g. half through or
through bridges with shallow floors) HSLM-B should also be applied.

NOTE The National Annex or the individual project may specify additional requirements relating to the
application of HSLM-A and HSLM-B to continuous and complex structures.

Tabunus 6.4 — 3acrocyBanns moaeseit HSLM-A i HSLM-B

Po3paxynkoBa [IponwsoT

cxema L<7m L>7m

BinbHo 06mepra Ganka? HSLM-BP HSLM-A°®

Hepospizna 6Ganka’abo HSLM-A HSLM-A

KOMIUIEKCHA CHCTeMa® IToTaru Bix Al mo Al10 IMotsaru Big Al no A10
BKJIIOYHO" BKJIIOUHO"

AYyHHMI T MOCTIB TLJIBKH 3 MTO3I0BXKHIME OaKaMu a60 BiTBHO O0TIEpTUMH IUTUTAMH 3 HEBEIIUKHAM CKOCOM,
SKAM MO)KHA 3HEXTYBATH , a00 Ha KOPCTKHX OMOpax.

b}:[n;l BIJIBHO 00IIepTHX 0OaNIOK 3 TOBKUHOIO TIPOIHOTY 0 7 M UTSI pO3paxyHKiB BimmoBigHO A0 6.4.6.1.1(5) moxe
BUKOPHCTOBYBATHCS OIMH YHiBepcaibHuid notsr 3 HSLM-B

¢ Jlns BinbHO 06MIEPTHX GATOK 3 MPOTLOTOM 7 M a60 Gisblie s AHHAMIYHOTO PO3PaxyHKY Y BiAIOBiIHOCTI 3
nonatkoM E Mo)ke BUKOPUCTOBYBATHCS OAMH yHiBepcaibHuil motsir 3 HSLM (a6o MoXyTh 3aCTOCOBYBATHCS
yHiBepcanpHi notsru Big Al to A10 BkITtowHO).

d Jis mpoeKkTyBaHHS TOBUHHI BUKOPHCTOBYBaTHCS BCl motary Big Al to Al10 BrimogrO

€ Bci KOHCTPYKIIi, IS SIKKX HE JOTPUMAHO IepepaxoBaHi BUIIIE YMOBH, HATIPUKIIA] KOCI KOHCTPYKIIi1, MOCTH i3
3HAYHUMH KPYTHHMH 3yCHIIISIMH, HAIIBHACKPI3HI KOHCTPYKIIi1l 3 TOTY)KHAM HACTHIIOM i IIPH BiIIOBIAHUX (popMax
KOJIMBaHb TOJOBHHUX 0asok i T. iH.. Kpim Toro, HSLM-B Mae Takox 3acTOCOBYBATHCS JUIS CKIQAHUX KOHCTPYKILi#
i3 3HAYHUMH KOJIMBAHHIMH HACTHITY M (TOOTO JUTs HACKPI3HKUX ab0 HAMBHACKPI3HUX MOCTIB 3 TIOXHJIAM HACTHIIOM).
IIPUMITKA [lonatkoi Bumoru 10 3acrocyBanHss HSLM-A a6o HSLM-B mis Hepo3pi3zHux a0 KOMIUTEKCHIX
KOHCTPYKIII MOXKYTh BU3HAYATHCS Y HAI[IOHATHPHOMY JI0JIATKy a00 B iHHBITyaJIbHOMY ITPOEKTI.
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Table 6.5 - Summary of additional load cases depending upon number of tracks on bridge

Number of tracks on a Loaded Loading for dynamic analysis
bridge track
1 one Each Real Train and Load Model
HSLM (if required) travelling in the
permitted direction(s) of travel
2 (Trains normally either Each Real Train and Load Model
travelling in opposite track HSLM (if required) travelling in the
directions) a permitted direction(s) of travel.
other None
track

aFor bridges carrying 2 tracks with trains normally travelling in the same directions or carrying
3 or more tracks with a Maximum Line Speed at the Site exceeding 200km/h the loading should
be agreed with the relevant authority specified in the National Annex.

Tadoanus 6.5 — 3Bix BUNaAKiB 101aTKOBOr0 HAaBAaHTAKEHHS, SIKE 3aJ1€KUTh Bill KLTbKOCTI KoOJTili Ha MoCTy

KinbkicTh KoJ1i#t Ha MOCTY

HapanTaxena xoumist

HapanTtaxenns ans
JIMHAMIYHOTO PO3PaxyHKY

1 onHa

KoykeH cranmapTHU# moTHT 1
MOJIENTb HaBaHTa)KEHHSI

HSLM (sxmio HeoOXiaHO), o
NPSIMYE B 33J1aHOMY
HanpsAMKY(Kax)

2 (Ilotsr, 1m0 HOpMANBHO TPSAMYE B OpnHa 3 Komiit

NPOTHJISKHOMY HaNpsMKY) 2

KoxxeH cranmapTHU# MOTAT 1
MOJIENTb HABaHTAXKEHHSI
HSLM (3a HeoOXigHOCTI), 10
NPSIMYE B 33J1aHOMY
HanpsAMKY(Kax)

1HIIA KOJis

Hemae

®Ha mMocTax 3 IBOMa KOJiSIMH, SKIIO MOKIMBHI PyX 000X CTAHIAPTHUX MOTATIB B OAHOMY HAIPSIMKY, 200
SKIIO € 3 1 Olnblne Komii 1 mBUAKICTh pyxy nepeBuiiye 200 KM/Toj1, HABAHTAXKEHHS Ma€ Y3rO[DKYBaTHCS 3
kBasi(ikoBaHuMH (axiBISIMU, BU3HAUYCHUMH B HAllIOHAJILHOMY JIOIATKY

(4) Sxmo 3ycwiis, OTpUMYBaHIi 3
JTMHAMIYHOTO PO3PaxyHKy, IEePEBUIIYIOTh
Takl >XK Hampy)KEHHS Ha TIACTaBl MO
HaBantaxenus 71 (1 momemi SWI/0 s
HEpPO3pI3HUX OaJlOK) Yy BiAMOBIAHOCTI 3
6.4.6.5(3), epexTu, oTprMaHi 3 TUHAMIYHOTO
PO3paxyHKy MalOTh MOETHYBATUCS 3:

- BIUIMBAaMH BiJI TOPHU30HTAJIBHHX CHJI Ha
MOTAT, SIKI BPaXOBYIOTBCS MPH JUHAMIYHOMY
PO3paxyHKy,

- BIUIMBAMH Bl  BEePTUKAJIBHHUX 1
TOPU30HTAIBHUX HaBAaHTAKCHb Ha IHIIHMA
noTAr(u) y BianoBigHocti 3 6.8.1.1 Tabm. 6.11

(5) I SMxmo 3ycumig, OTpuUMaHi 3
IMHAMIYHOTO PpO3paxyHKy, IEpeBUILYIOTh
3ycWIIIs Bifg Mojeni HaBaHTaxeHHs 71 (i
mozemi  SW/0 st Hepo3pi3HMX Oallok)
BiINOBIAHO 10 6.4.6.5(3) muHaMiuH1 3yCHILIS
1 BIUIMBU (3TMHAJIbHI MOMEHTH, HOIEpeyHi
cwid, aedopmamii Ta 1H.), BU3HAYEHI 3
IMHAMIYHOTO PpO3pPaxyHKYy, MalwTb OyTH
30UIBIICH] IIJISIXOM YpaxyBaHHsS YaCTUHHHUX
¢axTopiB, HaBeneHux B A2 3 EN 1990.

(4) Where the load effects from a dynamic
analysis exceed the effects from Load
Model 71 (and Load Model SW/0 for
continuous structures) in accordance with
6.4.6.5(3) on a track the load effects from a
dynamic analysis should be combined with:

— the load effects from horizontal forces on
the track subject to the loading in the
dynamic analysis,

— the load effects from vertical and
horizontal loading on the other track(s), in
accordance with the requirements of 6.8.1
and Table 6.11.

(5)P Where the load effects from a dynamic
analysis exceed the effects from Load
Model 71 (and Load Model SW/0 for
continuous structures) in accordance with
6.4.6.5(3) the dynamic rail loading effects
(bending moments, shears, deformations
etc.excluding acceleration) determined from
the dynamic analysis shall be enhanced by
the partial factors given in A2 of EN 1990.
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(6)HactunHi (hakTOpu HE BPAXOBYIOTHCS SIK
HaBaHTAXEHHs, NpeacTaBieHi B 6.4.6.1.1
IpU BU3HAUCHHI  NPUCKOPEHHS HACTUITY
MOCTa. Oo6uncnroBana BEJIMYUHA
IIPUCKOPEHHS Mae 0e3nocepeHbO
MOPIBHIOBATHCS 3 MPOEKTHOIO BEITMYUHOIO 3
6.4.6.5.

(7) dnst BpaxyBaHHS BTOMJICHOCTI MICT Mae
MIPOEKTYBATHUCS 3 JIOJAaBAaHHSIM BTOMJICHOCTI
Bil  pE30HAaHCY  Bil  HaBaHTaKEHHS
BIMOBiAHO 110 6.4.6.1.1. 11 KOKHOT KOJIii.
uB.6.4.6.6

6.4.6.2 Po3znadyeani wiguokocmi

(1) Jnst KOKHOrO CTaHJAPTHOTO MOTITY 1
Monemi  HaBaHTaxkeHHs  HSLM  wmae

pO3riIsaIaTucCs MOCJIIJOBHUH pan
MBUAKOCTEN J0 MaKCHUMaJbHOI MPOEKTHOL
IIBUIKOCTI. MaxkcuMmansHa MPOEKTHA

MIBUJIKICTh Yy 3arajlLHOMY BUTAJKy Ma€ Ha
20% mepeBHIyBaTH HANOUIBLIY peaIbHy

IIBUIKICTb.

IMMPUMITKA 1 MakcuManbHa HIBUAKICTH MOXKeE
BU3HAYATHUCS B 1HAUBILyaJIbHOMY NIPOEKTI
IMPUMITKA 2 fIxuo B iHIUBiZyallbHOMY HPOEKTI
BU3HAYAETHCS 3MEHIIICHA IIBU/IKICTb, TO IS
nepeBipKu crelialbHIX MOTSITIB MOXe
BUKOPUCTOBYBATHCSl HaWOLIblIa JOMyCTAMA VIS

LBOT'0 MOTSATY MIBUAKICTH, 30inbineHa Ha 20%.
IIPUMITKA 3.PexomenayeThes, o0
IHAUBIya IbHUI  TPOEKT  BH3HA4YaB  301IbILEHY
LIBHJKICTh 20U BpaXOBYBaTH MOXIUBY MoAHDiKaIiito
PYXOMOTO CKJIaAy i iHppacTpyKTypH B MailOyTHbOMY.
MNPUMITKA 4.KoHcTpykiii MOXYTh  BHUSIBISTH
MKOBI BIJIKJIMKY, TOB’s3aHI 3 SIBUIIEM PE30HAHCY.
SIKIIO0 iCHYE MOXIIMBICTD TEPEBHIIECHHS TOTAOM
HAMOLIBIIOI TOMYCTUMOI MIBUAKOCTI, peaibHOi abo
HWMOBIPHOI HMIBUAKOCTI, pEKOMEHIYEThCS, Tpebda, 1100
B JIMHAMIYHOMY PO3pPaxyHKY 1HIHMBIyallbHUH MPOEKT
nependavaB 30UIbIICHHS TPOSKTHOI IIBUIKOCTI.

INPUITKA 5. PexkomeHnyeTrbcs BU3HA4YaTH B
IHAWBITyaTbHOMY TIPOEKTI JOAATKOBI BHMOTH IS
MIEPEBIPKH KOHCTPYKIH, SIKIIO iCHye BHUMOTa [0
MPUOATHOCTI OUISHKH [UIAXY JUIS  TPOBEICHHS
OLIHOYHUX BUNPOOYBaHb CTAaHAAPTHUM TIOTSTOM.
Haiibinpima mpoekTHa HIBUIKICTH, BUKOPHCTOBYBaHA
JUIA CTAaHAAPTHOTO TOTATY, Mae OyTH TpHWHAMHI Ha
20% Oinpmior0 Bix HaWOIMBIIOI BUIPOOYBAaIBHOL
mBUAKOCTI. JInsg  miaTBepMKEeHHS — OE3MeYHOCTI
(HalOIMBII  TPUCKOPEHHS  HACTHITY, HAHOINbIIi
BHYTPIIIHI 3ycWwisi 1 T. 1H.) KOHCTPYKIIH mpHu
MIBUAKOCTSX, sKi csararoteh 200 Km/rozd. HaIEKHTh
BHKOHYBaTH pO3paxyHKH. Kpwurepii BTOMIICHOCTI i
KOMGOpPTY  TMacakupisB HE BHKOHYETHCS TMIPH
MIBUAKOCTI, M0 nepesunrye Ha 20% BumpoOyBanbHy
IIBUIKICTH TIOTSATY.

(2) OOumcieHHS BHKOHYIOTHCS JJIsi HU3KU
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(6)P Partial factors shall not be applied to
the loading given in 6.4.6.1.1 when
determining bridge deck accelerations. The
calculated values of acceleration shall be
directly compared with the design values in
6.4.6.5.

(7) For fatigue, a bridge should be designed
for the additional fatigue effects at
resonance from the loading in accordance
with 6.4.6.1.1 on any one track. See 6.4.6.6.

6.4.6.2 Speeds to be considered

(1)P For each Real Train and Load Model
HSLM a series of speeds up to the
Maximum Design Speed shall be
considered. The Maximum Design Speed
shall be generally 1,2 Maximum Line Speed
at the site.

The Maximum Line Speed at the site shall

be specified.

NOTE 1 The individual project may specify the
Maximum Line Speed at the site.

NOTE 2 Where specified for the individual project a
reduced speed may be used for checking individual
Real Trains for 1,2 x their associated Maximum
Permitted Vehicle Speed.

NOTE 3 It is recommended that the individual
project specify an increased Maximum Line Speed at
the Site to take into account potential modifications
to the infrastructure and future rolling stock.

NOTE 4 Structures can exhibit a highly peaked
response due to resonance effects. Where there is a
likelihood of train overspeeding and exceeding either
the Maximum Permitted Vehicle Speed or the
current or envisaged Maximum Line Speed at the
Site it is recommended that the individual project
specify an additional factor for increasing the
Maximum Design Speed to be used in the dynamic
analysis.

NOTE 5 It is recommended that the individual
project specify additional requirements for checking
structures where there is a requirement for a section
of line to be suitable for commissioning tests of a
Real Train. The Maximum Design Speed used for
the Real Train should be at least 1,2 x Maximum
Train

Commissioning Speed. Calculations are required to
demonstrate that safety considerations (maximum
deck accelerations, maximum load effects, etc. ) are
satisfactory for structures at speeds in excess of 200
km/h. Fatigue and passenger comfort criteria need
not be checked at 1,2 x Maximum Train
Commissioning Speeds.

(2) Calculations should be made for a series



mBHUAKOCTeH Big 40 KkM/roa 10 HAWOLIBIIOT
MPOEKTHOI  IIBUIKOCTI, BHU3HAYCHOI B
6.4.6.2(1). [lepeBipku BUKOHYIOTBCSI B OKOJII
PE30HAHCHUX IIBHUJAKOCTEH, IJIs LBOTO iM
HA/Ial0THCS HEBEJIMKI MPUPOILEHHS B 00M/1BA
OOKH.

Jli1st BUTBHO OOTIEpPTHX MPOIBOTHHUX OYy/I0B,
SKi MOXKYTb OYTH IIpeJICTaBICH1
PO3PaxyHKOBOIO MOJIEIUTIO Y BUTIISAI OJHO
MPOJBOTHOT OAJIKK, Pe30HAHCHA IIBU/KICTD
MOJKE OLIIHIOBATHCS 33 PIBHAHHSAM

v, = nyA,
(6.9)
1 40 m/cex <Vi < HalOUIBIIA TPOEKTHA
mBUIKICTH (6.10)

bi(H
Vi - pe30HaHCHA MBHUIKICTh, M/CEK.,
Ny - TIIepma BJIaCHA YacTOTa KOJHMBAHb

HEHABaHTa)XEHO1 KOHCTPYKIIII,
A, -TOJIOBHA JIOBXKMHA XBWJI1, 1110 BIANOBIAE

4acToTl 30y/KeHHs, BOHA OOUMCITIOETHCS 32
hopmyroro

A =d/i (6.11)
d - ogHakoBi BificTaHi MDK TpylaMHu OCEH, i
=1, 2,3 abo 4.

6.4.6.3 Ilapamempu mocmis

6.4.6.3.1 KoncrpyktuHe AemMnyBaHHS

(1) IlikoBuil pe30HAHC KOHCTPYKIli TpH
LIBUIKOCTI pyXy, 10 BIAIIOBIIA€E
PE30HAHCHOMY HAaBaHTKEHHIO, CYTTEBO
3JICKUTD Bil AeMIipyBaHHS.

(2) I [Jna ouinkum pgemidyBaHHS Mae
BUKOPHUCTOBYBATHUCS TUTbKU HIDKHS TPAHHUIIS.
(3) V naumuamiuHOMY pO3paxyHKy MaroTh
BUKOPUCTOBYBATHUCS TaKi BCIIMYMHH
neMrQyBaHHs:

JCTY-H B EN 1991-2:2010

of speeds from 40m/s up to the Maximum
Design Speed defined by 6.4.6.2(1). Smaller
speed steps should be made in the vicinity
of Resonant Speeds.

For simply supported bridges that may be
modelled as a line beam the Resonant
Speeds may be estimated using Equation
6.9.

v, =Ny
(6.9)
and 40 m/s <vi <Maximum Design Speed,
(6.10)
where:

vi is the Resonant Speed [m/sec]

Nno is the first natural frequency of the
unloaded structure,

A. is the principal wavelength of frequency

of excitation and may be estimated by:

A =d/i (6.11)
d is the regular spacing of groups of axles
i=1,2 30r4.

6.4.6.3 Bridge parameters

6.4.6.3.1 Structural damping

(1) The peak response of a structure at
traffic speeds corresponding to resonant
loading

is highly dependent upon damping.

(2)P Only lower bound estimates of
damping shall be used.

(3) The following values of damping should
be used in the dynamic analysis:

Table 6.6 - Values of damping to be assumed for design purposes

Bridge Type ¢ Lower limit of percentage of critical damping [%]
Span L <20m SpanL = 20m

Steel and composite ¢ =05+0,125(20-L) ¢ =05

Prestressed concrete ¢ =1,0+0,07 (20-L) ¢ =10

Filler beam and reinforced ¢ =15+0,07(20-L) ¢ =15

concrete
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Taoauus 6.6 — Beimunnu gemndyBaHHs, AKi ¢JIi BpaX0BYBaTH B IPOEKTYBAHHI

Tun mocTa ¢ HwoxHst TpaHUIs KpUTU9HOTO neMidysanus [%]
[ponsor L <20 M Iponsor L =220 M

Cranb 1 KOMIIO3UTH ¢ =05+0,125(20-L) ¢ =05

[TonepeqHbO HANpPyKEHU ¢ =1,0+0,07(20-L) ¢ =10

3aJ1i300eTOH

Filler? 6anka n 3amizo6eTon { =15+0,07(20-L) ¢ =15

NPUMITKA [xmi Oe3mneuHi BETUYMHU HUKHBOT
TpaHUIll MAarOTb NOIOKYBATUCA 3 ABTOPHUTCTHHUMU
(baxiBIpsIMy, BU3HAYECHUMU Hartionansam
J0JaTKOM.

6.4.6.3.2 Maca mocra

(1) Haitbinpmi  OuHAMIYHI  BHYTPIIIHI
3YCWIISl BUHUKAIOTH 32

HAsiBHOCTI PE30HAHCHOTO MKy, SKIIO
30iraloTbCsi  4yacTtoTa  30Y/KEHHS  BiX
HAaBaHTAXCHHS  Ta  BJlaCHA  YacToTa
KOHCTPYKIlii, mpu 1boMy Oyap — sKa
HEJOOI[IHKA  Mach  NpU3BOAUTHL  JO
30UTBbIIEHHS OI[IHKM BJIACHOT 4YacTOTH 1
3aBUIIEHHS MIBUAKOCTI, TPH SKili BUHUKAE
pe30HaHC.

[Ipu pe3oHaHci HaMOUIbIIE TPUCKOPEHHS
KOHCTPYKIlli OOCpHEHO MpOTOpIliiiHE A0
Macu KOHCTPYKIIIi.

(2) 11 Marotp po3riasmaTucs jJaBa 0COOJIUBI
BUIAJKA BU3HAYEHHS MacCH KOHCTPYKIIIi
paszom 3 6ajmacToMm 1 peikamu:

- HIDKHA OLlIHKa Macu MJisi BU3HAYCHHS
HaWOUIBIIOTO TPUCKOPEHHS HACTHIYy - 3
BUKOPUCTAHHSIM  HAMMEHIIOI  MOKJIMBOT
TYCTUHU 1 HAMMEHIIOi TOBIIMHU YHCTOTO
Oanacry,

- BEpXHS PAHULA OI[HKH JUIsl BU3HAYECHHS
HaWMEHIINX MBUAKOCTEH, fKI MPU3BOIATH
IO PpEe30HaHCy — 3  BHUKOPUCTAHHSIM
HACHYEHOI I'ycTUHU OpyaHoro Oanacty 1 3
BpaxyBaHHSIM  MOXJIUBOCTI  TOJAJIbIIOTO

30UTbIIIEHHS HOTO TOBIIUHH.
INPUMITKA Haiimenma rTycTuHa Oajacty Mae
npuiiMatucs 1700 kr/m® . Tami BenMuMHE MOXYTH

BHU3HAYATHCS IS 1HIWBITyaTbHOTO TIPOEKTY.

(3)3a BigcyTHOCTI pe3ynbTaTIB ClielialbHIX
BUIIPOOYBaHb TIyCTHHA MaTepialiB Mae
npuiiMaTtucs 3a EN 1991-1-1.
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NOTE Alternative safe lower bound values may be
used subject to the agreement of the relevant
authority specified in the National Annex.

6.4.6.3.2 Mass of the bridge

(1) Maximum dynamic load effects are
likely to occur at resonant peaks when a
multiple of the frequency of loading and a
natural frequency of the structure coincide
and any underestimation of mass will
overestimate the natural frequency of the
structure and overestimate the traffic speeds
at which resonance occurs.

At resonance the maximum acceleration of a
structure is inversely proportional to the
mass of the structure.

(2)P Two specific cases for the mass of the
structure including ballast and track shall be
considered:

— a lower bound estimate of mass to predict
maximum deck accelerations using the
minimum likely dry clean density and
minimum thickness of ballast,

— an upper bound estimate of mass to predict
the lowest speeds at which resonant effects
are likely to occur using the maximum
saturated density of dirty ballast with
allowance for future track lifts.

NOTE The minimum density of ballast may be taken
as 1700kg/ m°. Alternative values may be specified
for the individual project.

(3) In the absence of specific test data the
values for the density of materials should be
taken from EN 1991-1-1.

NOTE Owing to the large number of parameters
which can affect the density of concrete it is not
possible to predict enhanced density values with




INPUMITKA 3Baxkaioun Ha BEJHKY KUIBKICTH
mapaMeTpiB, SKi MOXYTh BIUTHBAaTH Ha TYCTHHY
OCTOHY  HEMOXIUBO  IepeadadaTd  BEITUUUHY
301BIIEHOT TYCTHHH 3 JOCTATHHOIO TOYHICTIO IS

BH3HAYCHHS JIMHAMIYHOT peakuii MOCTa.
ANbTepHATHBHI ~ BEIWYMHH  TYCTHHH  MOXYTb
BHUKOpPUCTOBYBATHUCH, SIKILIO pe3yabTaTu

MiATBEPXKCHO aHaJli3aMU CyMIIIel 1 pe3yinbTaTaMu
BUNIPOOYBaHb 3pa3KiB, BiMiOpaHMX BIiJAIOBIIHO IO
EN 1990, EN 1992 i I1SO 6784, i y3romkeHUMU 3
KBaJiikoBaHMMH  (axiBISIMM, BU3HAYCHUMH B

HAI[IOHAJILHOMY JTOJaTKY.

6.4.6.3.3 Kopcmkicmb mocma

(1) HaitOu1p1i 1uHaMI4H1 BIUIMBU MOYJIMBI1
3a HasABHOCTI PE30HAHCHOTO TIiKYy, SKHU
BUHHUKAE. SIKIIO 4YacToTa 30Y/KEHHS BIJ
HaBaHTaXXEHHs 30ira€rbcs 3  BJIACHOINO
4acTOTOIO KOJMBAaHb KOHCTPYKIii. Bynp-ska
3aBMILEHAa OIlIHKa OPCTKOCTI  MOCTa
MIPU3BOIUTH JIO 3aBUIICHHS BIACHOI 9YaCTOTH
KOHCTPYKIII 1 IBUAKOCTI, IPU AKI BUHUKAE
pe30HaHC.

(2) Hanexutp BiAIIYKYBaTH  HMXKHIO
TPaHULIO  OIIHKK  JKOPCTKOCTI  BCl€l
KOHCTPYKIIIi.

(3) XopcTkicTh KOHCTPYKIII B LUIOMY, B
TOMY YHCII 1 )KOPCTKICTh ii €IEMEHTIB Mae
Bu3Hagatucs Bigmosigao o EN 1992 - EN
1994. Benuumau w™oxmyniB FOHra wmaroth
npuiimatucs 3a EN 1992 - EN .

Jlnst ctucHyTOrO OETOHY TpPH ITUJIIHIAPOBIN
minocti  f, >50 H/mm? (o Bixmosimae

>50 H/mm?)

BeiuuuHa cratuyHoro moxyns FOura (Ecm)
Mae  OOMEXyBaTHCS  BiJIOBIIHO bi (o)
BEIMYMHU, MO0 BIAMNOBiZae OETOHY 3
MILIHICTIO fu =50 H/mm?

( foccune =50 H/mm?).

OPUMITKA 1. 3Baxkaroyn Ha BETUKY KIJIBKICTH
mmapaMeTpiB, SKi MOXYTh BIUTUBATH Ha Ec¢m, HE MOXKHA
3 JIOCTaTHHOIO TOYHICTIO BU3HAYMTH MOAynb FOHra B
OUHAMIYHUX  pO3paxyHKax MocTa.  30iIbIIeHa
BenmuunHa Ecm  MOXKe BHKOPHCTOBYBATHCS, SKIIO
pe3yABTaTH MIATBEPHKEHO MOCIIIHKEHHIM CyMilreit
U BHUNPOOYBaHHAM  BimiOpaHmx  3pa3kiB  y
Bignosignocti 1o 1o EN 1990, EN 19921 I1SO 6784,
1 y3rojpkeHUMH 3 KBami(iKoBaHUMH (HaXiBISIMH,
BU3HaYeHHMH B HamioHaapHOMY JOZATKY.

KyOkoBiii minmocTi  fy

NONPUMITKA 2 Ixmi BIacTHBOCTI MartepiamiB
MOXXYTh BHKOPHCTOBYBATHCS 33 IOTODKCHHSIM 3
kBanmi(pikoBaHUMH  (axiBISIMH, BH3HAYCHUMHU B
HarmionansHOMY OIaTKY
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sufficient accuracy for predicting the dynamic
response

of a bridge. Alternative density values may be used
when the results are confirmed by trial mixes and the
testing of samples taken from site in accordance with
EN 1990, EN 1992 and ISO 6784 subject to the
agreement of the relevant authority specified in the
National Annex.

6.4.6.3.3 Stiffness of the bridge

(1) Maximum dynamic load effects are
likely to occur at resonant peaks when a
multiple of the frequency of loading and a
natural frequency of the structure coincide.
Any overestimation of bridge stiffness will
overestimate the natural frequency of the
structure and speed at which resonance
occurs.

(2)P A lower bound estimate of the stiffness

throughout the structure shall be used.

(3) The stiffness of the whole structure
including the determination of the stiffness
of elements of the structure may be
determined in accordance with EN 1992 to
EN 1994. Values of Young’s modulus may
be taken from EN 1992 to EN 1994.

For concrete compressive cylinder strength
f.. =50 N/mm?(compressive cube strength

fek, cue > 60 N/mm2) the value of static
Young’s modulus (Ecn) should be limited to
the value corresponding to a concrete of
strength of fok = 50 N/mm2 (fek, cube = 60
N/mmz).

NOTE 1 Owing to the large number of parameters
which can affect Ecmit is not possible to predict
enhanced Young’s modulus values with sufficient
accuracy for predicting the dynamic response of a
bridge. Enhanced Ecmvalues may be used when the
results are confirmed by trial mixes and the testing of
samples taken from site in accordance with EN 1990,
EN 1992 and ISO 6784 subject to the agreement of
the relevant authority specified in the National
Annex.

NOTE 2 Other material properties may be used

subject to the agreement of the relevant authority
specified in the National Annex.
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6.4.6.4 Mooenweanna 30y0xcenna i
OUHAMIYHOI N06EOIHKU KOHCMPYKYill

(1) JluHamiuHU{ BIUIMB  CTAHJAPTHOTO
MOTATY MOK€ OYTH MpeiCTaBIeHO HaOOpOM
30CepeKEHU CHJI, IO TEPECYBAIOTHCA.
B3aemoniero Mac moTAry 1 KOHCTPYKIIH
MOKHA  HexTyBaTU. Po3paxyHOK  Mae
BpPaxOBYBAaTH MOJJIVBI Bapiallii JOBXHH Mk
OChOBHMH HAaBaHTAKCHHSAMU 1 TakKi X
Bapialii BicTaHeH M OKpPEMHMH Bi3KaMHU.
(2) TexHika po3paxyHKYy Mae€ JI03BOJISTH
BpaxoByBaTH Taki e(pEeKTH JAHHAMIYHOI
MOBEAIHKM KOHCTPYKIIIH :

- JIOCTaTHIO TOYHICTh BU3HAYEHHS OJIM3BKO
pO3TalIOBAaHUX YacCTOT 1 BIAMOBITHUX M
($hopM KOJTHBaHB,

- B3a€EMOJIII0 MDK 3TMHHUMHM 1 KPYTHUMH
(dhopmamMu KOJTMBaHb,

- JIOKaJIbHY TIOBE/IHKY €JIEMEHTIB HACTUIY (
HaxWJeHl HACTUIM 1 momepedHi depmu B
MOCTax HaBHACKPI3HOTO TUIY 1 T.1H.),

- skew? moBeIiHKa TUTAT 1 T.iH.

(3) TlpencraBnenus nii KOXHOT OC1 OJIHOIO
30CEPeHKEHOI0 CHIIOK MAa€ CXHIIBHICTH J0
3aBHINCHHS  JUHAMIYHUX  BIUIMBIB  Ha
NpoJboTax JOBXKHMHOK MeHme 10 m. VY
TakOMy BHUIQJKy Ma€ BpaxOBYBaTHUCS
PO3MOAT HAaBAaHTAXEHHS Ha KOJIif0, IIMMAA 1
Oamnacr.

IMompu  6.3.6.2(1) OKpeME  OCBhOBE
HAaBaHTA)XCHHS HE MOBHUHHE B JIUHAMIYHUX
pO3paxyHKax npuiiMatucs piBHOMIPHO
PO3MOJIUIEHUM Y MO3I0BKHBOMY HAIPIMKY.
(4)Ans mponworiB, moBmmx Bim 30 M,
JUHAMIYHA B3a€EMOJisI Mac MOTATY 1 MOCTa
MPU3BOAUTH  JI0  3MEHIICHHS  MIKOBHUX
peakiriii mpu pe3onHaHci. Taki ehekTr MaroTh
BpPaxOBYBAaTHUCS LUISIXOM:

- BUKOHAHHAM IHTEPAKTHBHOI'O
JTMHAMIYHOTO PO3PAaXYHKy CUCTEMHU MOTAT —
KOHCTPYKITiS.

INPUMITKA . BukopucroByBaHui MeTOH Mae OyTH
Y3TOIDKEHO 3 MTOBHOBaXHUMH (axiBusaMY,
BH3HauYeHNMH B HallioHampHOMY OAATKY.

- 30UIbILIEHHSM BEIWYUHH JAeMII(pyBaHHS ,
SIKe MPUHMAETHCS BIAMOBIAHO 10 puc.6.15
Haiimenmia BEIUYMHA AL Mae
BUKOPHUCTOBYBATHCS JIIsI HEPO3PI3HUX OATOK
Bcix mponboTiB. IloBHe gemmndyBaHHs
BU3HAYAETHCS (1oa, =6 + AL (6.12)

116

6.4.6.4 Modelling the excitation and
dynamic behaviour of the structure

(1) The dynamic effects of a Real Train may
be represented by a series of travelling

point  forces.  Vehicle/structure  mass
interaction effects may be neglected.

The analysis should take into account
variations throughout the length of the train
in axle forces and the variations in spacing
of individual axles or groups of axles.

(2) Where appropriate the analysis technique
should allow for the following dynamic
behaviours of the structure:

— for complex structures the proximity of
adjacent frequencies and associated mode
shapes of oscillation,

— interaction between bending and torsional
modes,

— local deck element behaviour (shallow
floors and cross girders of half-through type
bridges or trusses etc.),

— the skew behaviour of slabs etc.

(3) The representation of each axle by a
single point force tends to overestimate
dynamic effects for loaded lengths of less
than 10m. In such cases, the load
distribution effects of rails, sleepers and
ballast may be taken into account.
Notwithstanding 6.3.6.2(1) individual axle
loads should not be distributed uniformly in
the longitudinal direction for a dynamic
analysis.

(4) For spans less than 30 m dynamic
vehicle/bridge mass interaction effects tend
to reduce the peak response at resonance.
Account may be taken of these effects by:

— carrying out a dynamic vehicle/structure
interactive analysis,

NOTE The method used should be agreed with the
relevant authority specified in the National Annex.

— increasing the value of damping assumed
for the structure according to Figure 6.15.
For continuous beams, the smallest value
A¢ for all spans should be used. The total
damping to be used is given by

:gTOTAL =0 +Ag (6-12)
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Pal

0 5 10 15 20 25 30

L [m]
Figure 6.15 - Additional damping A{ [%] as a
function of span length L [m]

Pucynok 6.15 —/lonatkose nemndysanns Al ,% B
3aJ1e;KHOCTI Bi/l IOB:KHHH NMPoJboTy L, Mm

0,0187L —0,00064.L°

AL = —[%]
1-0,0441L —0,0044* +0,0002557°

Tyr:

e HWDKHS TPaHUIIST KPUTHYHOTO

nemndysaHHsa, %, 10 BHU3HAYAETbCA B

6.4.6.3.1.

IMPUMITKA  HauioHanpHuii  JONATOK  MOXKeE

BU3HAYATH 1HIII BETUYUHH.

®)) 30imbIIeHHS BHPAaXOBYBaHOTO

TUHAMIYHOTO  BIUIMBY (  HaNpy>XEHb,

MPOTHHIB, MPUCKOPEHh HACTHIIy MOCTa Ta
1H.) , BUKIMKaHe jAepeKkTaMu KOIil 1
HENOCKOHAJIOCTIMU PYXOMOTO  CKJIafy,
MOJKE OILIIHIOBATHCS 301IbIIEHHIM
00YMCIIIOBAHMX BILJIMBIB IINIIXOM MHOKEHHS
ma (1 + ¢ /2 )
eKcIuTyaToBaHMX Kouiit, (1 + ¢ ) st Kouiit
MIPU CTAaHIAAPTHOMY OOCITYyrOBYBaHHI,

Ie:

¢" NpUuiMaeThes BiANMoBiaHO 10 Aojaatky C i
HE MO3Ke OYTH Bi/I’€MHOIO BEJIMUYMHOIO.
INPUMITKA MHOXHHUK MOXE BH3HAYaTUC Y
HaLlOHAJIbHOMY JOAATKY.

(6)Sk1Io MicT 3a0BOJIBHSIE YMOBY BEPXHBOT
rpauili Ha puc.6.10, YWHHUKH, IO
BIUIMBAIOTh Ha AWHAMIYHY moBemiHKy (Vil) i
(xi) Bu3HaveHi 3a 6.2.4, MOXYTb BB2)KaTHCA
nomyctumumu i D, ¢ 12 i (p", SIK1

noaaHo B 6.4 1 B fogatky C.

6.4.6.5 Ilepegipka zpanuynux cmanie
(1)Ans 3abe3neyeHHs OE3MEKH PyXY:

- IlepeBipka HaO1IBIIOTO iKYy
MIPUCKOPEHHSI HACTUIY Ma€ BUKOHYBATHUCS

UL 10aiIuBO

0,0187L —0,00064L°
1—00441,[ 0,0044L* +0,000255°

where:
¢ is the lower limit of percentage of critical
damping [%] defined in 6.4.6.3.1.

NOTE The National Annex may specify alternative
values.

(5) The increase in calculated dynamic load
effects (stresses, deflections, bridge deck
accelerations, etc.) due to track defects and
vehicle imperfections may be estimated by
multiplying the calculated effects by a factor
of:

(1+ ¢ /2 ) for carefully maintained track,

(1 + ¢ ) for track with standard track
maintenance, where:

A _[%]

\f\

@ is in accordance with annex C and
should not be taken as less than zero.

NOTE The National Annex may specify the factor to
be used.

(6) Where the bridge satisfies the upper limit
in Figure 6.10 the factors that influence
dynamic behaviours (vii) to (xi) identified in
6.4.2 may be considered to be allowed for in
®,p /2 and ¢ given in 6.4 and annex C.
6.4.6.5 Verifications of the limit states

(1)P To ensure traffic safety:

— The verification of maximum peak deck
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K BUMOTa Oe3neku pyxy B
eKCIUTyaTal[ifHOMy TPaHUYHOMY CTaHi JUIS
MEPEIIKOPKAHHS HECTIMKOCT IIIAXY.

- JIlunamiuHe 301UTBIICHHS] CHJIOBUX BILTUBIB
BpPaxOBYETbCS IUISIXOM MHOXEHHA Ha
BenuuuHy @ , Bu3HauyBaHy B 6.4.5. Skmio
noTpiOeH IUHAMIYHUI pO3paxyHOK, HOTO
pe3yiabTaTd  MaroTh  IOPIBHIOBATUCS 3
pe3yiabTaTaMl  CTaTHYHOTO  PO3PAXYHKY,
noMHOKeHUM Ha @ (i, K0 HEOOXiIHO,
MMOMHOKEHUMH Ha ¢ BIMOBiTHO 106.3.2) 1B
pO3paxyHKy MOCTa MaroTh OyTH BpaxoBaHi
HaNHOUIBII HECTIPUSATIIMBI CUJIOB1 BIUIUBU
SIKmo noTpiOHUM TUHAMIYHUNA PO3PaxyHOK,
Tpeba BUKOHATH NEPEBIPKY BIANOBITHO A0
6.4.6.6, abu BCTAHOBHUTH, YU J0JaTKOBa
BHUCOKOIIIBUIKICHA BTOMJEHICTb, OCOOJIHBO
IIpYU PE30HAHCI, BIANOBIJAE HAMPYXEHHSM,
BUKIIMKAaHUM CHJIOBUMH BIUTMBaMH Bim @ X
LM71 (i, saxkmo HeoOximHo, ® X Momens
HaBaHTaxeHHs SW/0 mns  Hepo3pi3HHX
KOHCTPYKIIN 1 3BUYAlfHOTO BEPTHKAIBHOTO
HaBaHTAXEHHS BiAMmoBimHO 10 6.3.2(3),
SIKITIO HEOOX1THO).

Y po3paxyHKax = Mae  pO3rJsgaTHCS
HaWHECTIPUATIUBIIINAN BUITIAJIOK
BTOMJICHOCTI.

(2)  HaitOumpmmit ~ JOMYCTUMHUM  TIK
PO3pPaxXyHKOBOi BEJIUYHHH IPUCKOPEHHS
HaCTUJTy MOCTa B3JIOBX JIIHII KOJI Mae He

nepeouTbITyBaTH BEJINYHH,
pekomenmoBannx B A2 3 EN 1990 (mus.
A2.4.4.2.1).

(3) HuuamiyHMil pO3paxyHOK(SKIIO BiH
MOTpiOHMI) Ma€ BUKOPUCTOBYBATHCS IS
TaKUX JUHAMIYHUX 30UIBIIEHD:

Vo / Veut| = 1

Fan Y stat

@', = Max

ne:
Ydyn — HaOLIbIIa TUHAMIYHA PEAKIiS 1 Ystat —
BIJIMTOBi/IHA HANOUIbIIA CTATHYHA PEAKIlis B
Oyab-sIKiil TOYIll eleMeHTa KOHCTPYKIIi Bij
Il cTaHAapTHOTO TOTATY abo Bif Mojeni
HaBaHTaxeHHs HSLM.

VY po3paxyHKax MOCTa 3 ypaxyBaHHSIM YCIX
BIUTUBIB Bil BEPTUKAJIbHUX HABaHTAXEHb
PYXOMOTO  CKJIaay Mae  MpUAMaTUCS
HaWHECTPUATIUBINIA BeJIMYNHA
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acceleration shall be regarded as a traffic
safety requirement checked at the
serviceability limit state for the prevention
of track instability.

— The dynamic enhancement of load effects
shall be allowed for by multiplying the static
loading by the dynamic factor @ defined in
6.4.5. If a dynamic analysis is necessary, the
results of the dynamic analysis shall be
compared with the results of the static
analysis enhanced by @ (and if required
multiplied by « in accordance with 6.3.2)
and the most unfavourable load effects shall
be used for the bridge design.

— If a dynamic analysis is necessary, a check
shall be carried out according to 6.4.6.6 to
establish whether the additional fatigue
loading at high speeds and at resonance is
covered by consideration of the stresses due
to load effects from ® x LM71 (and if
required ® x Load Model SW/0 for
continuous structures and classified vertical
load in accordance with 6.3.2(3) where
required).

The most adverse fatigue loading shall be
used in the design.

(2)P The maximum permitted peak design
values of bridge deck acceleration calculated
along the line of a track shall not exceed the
recommended values given in A2 of EN
1990 (see A2.4.4.2.1).

(3) A dynamic analysis (if required) should
be used to determine the following dynamic
enhancement :

Vo / Veut| = 1

Fan Y stat

@', = Max

where :
Ydyn IS the maximum dynamic response and
ystat the corresponding maximum static
response at any particular point in the
structural element due to a Real Train or
Load Model HSLM.

For the design of the bridge, taking into
account all the effects of vertical traffic
loads, the most unfavourable value of:
HSLM]

RT



HSLM
(l+.;o'cﬁ,M +@"/2 )x| or
' RT
abo
@ x (LM71"+"SW/0)

ne HSML e wmonens HaBaHTaXEHHSI Ha
BUCOKOIIIBUIKICHUX MaricTpansx,
BU3HaueHa B 6.4.6.1.1(2),

LM71"+"'SW/0 ¢ MOJIeJIb HaBaHTaKeHHs 71
abo BIONOBIIHA MOJCIIb HABAHTAKCHHS
SW/0 s Hepo3pi3HHX MOCTIB (200, SKIIO
HEOOXITHO, BEPTUKAIbHE HaBaHTAKCHHS
BiamoBinHO 10 6.3.2(3) ).

RT - HaBaHTaXCHHS, BUKJINKAHE
CTaHJAPTHUM  IIOTSTOM, BHU3HAYCHE B
6.4.6.1.1.

" I.'f2
¢ - 301UIBIIIEHHSA 0OYHCITFOBAHUX

JTUHAMIYHUX BILJIUBIB (Hampy>KeHHS,
MPOTHHHU, TPUCKOPEHHS HACTHIy MOCTa i
T.1H.) , IOB’s13aH1 3 JedekramMu Kouii abo 3
HEJOCKOHAJOCTAMU  PYXOMOIO  CKJIaay
BiAmoBimHO a0 nomatky C mis n0ailimBo
eKCIUTyaTOBaHUX KOJIM (I CTaHAApTHOL
eKCIUTyaTallii Ma€ BUKOPUCTOBYBaTUCS ¢ ).

® - qMHAMIYHMI MHOKHHK Y BIIIMOBIAHOCT1
36.4.5.

6.4.6.6 Hooamkosa nepegipka
emomanenocmi y 6UNAOKY, AKUWLO
nOmMpiOHUIL OUHAMIYHUIL PO3PAXYHOK

(1) IT ITepeBipka BTOMJICHOCTI KOHCTPYKITiH
BUKOHYETbCA  JJIA HaIpy>KeHb, K1
BUHHUKAIOTh 4epe3 KOJIMBAHHS KOHCTPYKIIIH
BHIlle a00 HIKYE BEIMYMH IPOTHHIB, IO
BIJIIIOBIIAIOTH TUMYaCOBOMY
HaBaHTA)KEHHIO BHACIIIOK:

- JOJATKOBI BUIbHI KOJMBAHHSI, IO
MOB’sI3aH1 3 yJapHUMH BIUTUBaMHU Bif Ooceil
BI3KIB, [0 pPYXalOThCS 3  BEJIHMKOIO
MIBUJKICTIO,

- BEIWYMHM JUHAMIYHUAX BIUIMBIB Bixg
PYXOMOT'O HaBaHTAKEHHS MPH PE30HAHCI,

- JOJIaTKOBUM LMKJIIYHUM HaIMpPYKEHHSM,
CIPUYUHEHUM JIMHAMIYHUM HaBaHTaXEHHSIM
IIPU PE30HAHCI.

(2) II Skmo yacToTa KOJHMBaHb, fKa
BIJIMOBIIa€  €KCIUTyaTaIlifiHIi [BHUIKOCTI,
HaOMMKAETbCA JI0 PE30HAHCHOI YacTOTH,
Mpy TPOEKTYBaHHI Ma€ BpPaxOBYBATHUCS
HAaBaHTAXXCHHS BTOMIICHOCTI, IIOB’S3aHE 3
SIBUIIIEM PE30HAHCY.
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or
@ x (LM71"+"SW/0)
should be used where:

HSML is the load model for high speed
lines defined in 6.4.6.1.1(2),

LM71"+"SW/0 s | oad Model 71 and if
relevant Load Model SW/0 for continuous
bridges (or classified vertical load in
accordance with 6.3.2(3) where required).
RT is the loading due to all Real Trains
defined in 6.4.6.1.1.

"
¢"/2 is the increase in calculated dynamic
load effects (stresses, deflections,

bridge deck accelerations, etc.) resulting
from track defects and vehicle imperfections
in accordance with annex C for carefully
maintained track (¢ " to be used for track

with standard maintenance).
® is the dynamic factor in accordance with
6.4.5.

6.4.6.6 Additional verification for fatigue
where dynamic analysis is required

(1)P The fatigue check of the structure shall
allow for the stress range resulting from
elements of the structure oscillating above
and below the corresponding permanent
load deflection due to:

— additional free vibrations set up by impact
effects from axle loads travelling at high
speed,

— the magnitude of dynamic live loading
effects at resonance,

— the additional cycles of stress caused by
the dynamic loading at resonance.

(2)P Where the Frequent Operating Speed of
a Real Train at a structure is near to a
Resonant Speed the design shall allow for
the additional fatigue loading due to
resonance effects.

NOTE The individual project may specify the
fatigue loading, e.g. details, annual tonnage and mix
of Real Trains and associated Frequent Operating
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INPUMITKA HaBaHnTtakeHHS BTOMJICHOCTI MOXe€
BHU3HAYaTHCS B I1HIUBIAyalbHOMY TIPOEKTI, TOOTO
MalOTh ~ BU3HAYaTUCI 1  BpaxoByBaTucs B
MPOCKTYBaHHI  J[eTalli, IMOPIYHMI  TOHHAX i
CIIONTy4EeHHS BIUIMBIB €KCIUTyaTallifHOro pyxy i
BiJITIOBi/THI HOMY 4aCTOTH KOJINBAaHb.

(3) Skmo MICT TPOEKTYEThCS TiJ MOJIENb
HaBaHTaxeHHs HSLM  BigmosigHo 10
6.4.6.1.1(2), HaBaHTaXCHHSI BTOMJICHOCTI1
IIOBHHHO BHU3HAYAaTUCA 3 BpaxyBaHHAM
HaHOUTBIIIOTO PYXY, IO ICHYE 1 IO MOXE
nepeadavaTucs B MakOyTHbOMY.
MNPUMITKA HaBaHrakeHHS BTOMJICGHOCTI MOXe€
BU3HAYATUCS B IHAMBIAYaJIbHOMY MPOEKT, TOOTO
MaloTh BU3HAYATHUCS | BPAXOBYBATUCS B MPOEKTYBaHHI
JieTalli, MIOPIYHUH TOHHaX 1 CIIONY4YEHHs BILUIMBIB
eKCILTyaTallifHOro pyxy 1 BiJINOBiZHI HOMY 4acTOTH
KOJIUBaHb.

(4) Koncrpykuii, miasi SKMX BUKOHYIOTHCS
BUMOTH JOJAaTKy F MIBUAKICTH pyXy, HpH
SIKAM BUHUKAE pEe30HAaHC, MOXeE
OIIIHIOBATHCS 3a PIBHSHHIMH 6.9 16.10

(5) Mae BukoHnyBartucs nepeBipka
BTOMJICHOCTI BiJl TOCHIJOBHOCTI PI3HHUX
MIBUIKOCTEH - JO HAWOUIBIIOI HOMIHAJIBHOI
LIBUIKOCTI.

MNPUMITKA PekomennoBaHo, o0 iHAWBIAyaIbHUI
MPOSKT  BHU3HA4YaB  30UIbLICHY  MaKCUMaJlbHY
LIBUJKICTh 3 BpaxyBaHHSM MOMJIMBHX MaiOyTHIX
3MiH B 1H(QPACTPYKTYpl 3aji3HHII I B PyXOMOMY
CKJanal.

6.5. XapaxkrepHi
TOPU30HTAJIbHHUX CHJI
6.5.1 BizuenTpoBi cuimm
(1) Sxmo xomiss HA MOCTY € BUKPHBJICHOIO
o Bciii a00 Ha 4YacTUHI JOBXHWHUA MOCTA 1 €
MEPEBUILICHHS. OJHIE] pEeHKH Haa IHIIOIO
MarTh BPaXOBYBATHCS. BIIIIEHTPOBI CHUITH
(2) Mae BpaxoByBaTHCS TOpPU30HTAJIbHA
BIIIGHTPOBAa CHJIA, SKa Ma€ 30BHINIHIN
HaIpsIMOK 1 MpukIiaaeHa Ha Bucoti 1, 80 m
HaJ moBepxHew pyxy (auB. puc.l.l). s
MEBHUX  THIIB pPyXy, HANpUKIaA, NpU
MepEeBE3CHH] IMOJBIMHMX KOHTEHHEPIB Mae

BH3HAYATHUCS 30UTHIIICHHS BETUINHI ht .
MPUMITKA 36imsmena Bemmumaa N, Moxke

BU3HAYATHUCS HarmionaasHuM JIOIaTKOM abo
IHANBITyaTbHAM TPOEKTOM

(3)I1 BiaueHTpoBi cuia 3aBXId MaroTh
BpPaxOBYBATHCS CIHUIBHO 3 BEPTHKATbHUMHU
CHJIaMH BiJl pyXOMOro ckjiany. BigeHTpoBsi
CIWJIM HE TMOBUHHI 30UIBIIYBATHCS MUISIXOM
MHOKEHHSI Ha JUHAMIYHHNA KoedimieHT @,

BCJIMYHHU
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Speeds at the site to be taken into account in the
design.

(3) Where the bridge is designed for Load
Model HSLM in accordance with
6.4.6.1.1(2), the fatigue loading should be
specified taking into account the best
estimate of current and future traffic.

NOTE The individual project may specify the
fatigue loading e.g. details, annual tonnage and mix
of Real Trains and associated Frequent Operating
Speeds at the site to be taken into account in the
design.

(4) For structures that satisfy annex F the
Resonant Speed may be estimated using
equations 6.9 and 6.10.

(5) For the verification for fatigue a series
of speeds up to a Maximum Nominal Speed
should be considered.

NOTE It is recommended that the individual project
specify an increased Maximum Nominal Speed at
the Site to take into account potential modifications
to the infrastructure and future rolling stock.

6.5 Horizontal forces - characteristic
values

6.5.1 Centrifugal forces

(1)P Where the track on a bridge is curved
over the whole or part of the length of the
bridge, the centrifugal force and the track
cant shall be taken into account.

(2) The centrifugal forces should be taken to
act outwards in a horizontal direction at a
height of 1,80 m above the running surface
(see Figure 1.1). For some traffic types, e.g.
double stacked containers, an increased

value of h, should be specified.

NOTE The National Annex or individual project
may specify an increased value of h, .

(3)P The centrifugal force shall always be
combined with the vertical traffic load. The
centrifugal force shall not be multiplied by
the dynamic factor®,or @;.



abo @s.

MMPUMITKA Ilpu po3risini BepTUKIBHUX BIUIMBIB
BIJIIICHTPOBUX CHJI BEPTHKAIHHE HABAHTAXKCHHS BiJ|
BIIICHTPOBUX  CWJI, MEHIIE Bil OYIb-IKOTO
3MCHIIICHHS 4Yepe3 HEOJHAKOBY BHCOTY PEHOK,
301TBITYETHCS BIITOBIAHUM IMHAMIYHUM
Koe(ilieHToM.

(4) BenuumHa BIIUEHTPOBOI CHUJIM Mae

BU3HAYATUCS BIANOBIIHO 110
2 2

v

)y = (fxO,)= (f=x0,)

Op = (FX0s)= 1 (S %0,
v V?

q. = (fxq,.)=——-(Ffxq,)

e = oy (2 ) = 1 (e

ne:

Qt, Ok - BETUYUHA BiTICHTPOBUX cvl, KH,
kH/m

Qw, Ow — BEIWYMHU  BEPTUKAIBHUX
HaBaHTa)XEeHb, BHU3HAdyBaHi B 6.3 (3a
BUKIIIOUEHHSM OyJ1b-SKOTO 30UIbIICHHS NpU
TUHAMIYHUX  BIUIMBax) U1 Mojelei
HaBaHTaxenus (1, SW/0, SW/2 i

«MOPOXXKHBOTO  TOTATY». s momeni
HaBaHTaxeHHs HSLM BigmeHTpoBy cmiy
HaJeXUTh  BU3HAYaTH 32  MOJEIUIIO
HaBaHTaKeHHA /1.

f — sOubmyBagbHMI KOe(DIilieHT (IHB.
HIDKYE)

V - HaWOUIbINIA INBUAKICTH BIAIIOBIAHO IO
6.5.1(5), m/cexk.

V- HaiOuIpIla MIBUIKICTH BIAOOBIZHO IO
6.5.1(5) , km/roz.

g — OPHUCKOPEHHsS BUIbHOTO mamiHHA 9,81
M/cex?,

I — pajiyc KpUBH3HU, M

SIKI0 KpUBH3HA Ma€ 3MIHHHUU pajiyc, i I
MPUIMAIOTh CEPEIHIO BEIIMYUHY.

(5) II OGuncnenHss MalOTh IPYHTYBATUCS HA
BHU3HaUYEHIN HaWOLTBIIIIHA JIHIAHINA
IIBUAKOCTI TOTATY. Y BHUIAAKY MOJeNi
HaBaHTaxeHHs SW/2 mae BpaxoByBaTHCS
aNbTepHATHBHA HAWOLIbIIA IBUIKICTb.
INPUMITKA 1 Bumoru MOXyTh BHU3HAYaTUCS B
IHANBITyaTbHOMY TIPOEKTI

IOPUMITKA 2 PexoMeHAyeThCs BH3HAYaTH B
IHAWBITyaTEHOMY MIPOEKTI 301TbIIICHHAS
MaKCHMaJILHOL H.IBI/II[KOCTi 3 BpaxXyBaHHAIM MOKJINBUX
3MiH iH(paCTPyKTypH 3ami3HuIi i MaHOyTHIX 3MiH
PYXOMOTO CKIIafy.
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NOTE When considering the vertical effects of
centrifugal loading, the vertical load effect of
centrifugal loading less any reduction due to cant is
enhanced by the relevant dynamic factor.

(4)P The characteristic value of the
centrifugal force shall be determined
according to the

2 7!

v
). = (f=x0,)=
Ou gxr <O, 127r

I’,_
(fxq,)=———(Fxq,)
I x4q, 57 I x4q,

(fXQ».;J

v

Qg =
g)( ¥

where:

Qu, qw- Characteristic values of the

centrifugal forces [kN, kN/m]

Qui, 0wk - Characteristic values of the vertical

loads specified in 6.3 (excluding any

enhancement for dynamic effects) for Load

Models 71, SW/0, SW/2 and

“unloaded train”. For load model HSLM the

characteristic value of

centrifugal force should be determined

using Load Model 71.

f Reduction factor (see below)

v Maximum speed in accordance with
6.5.1(5) [m/s]

V Maximum speed in accordance with
6.5.1(5) [km/h]

g Acceleration due to gravity [9,81 m/s?]

r Radius of curvature [m]

In the case of a curve of varying radii,
suitable mean values may be taken for the
value r.

(5)P The calculations shall be based on the
specified Maximum Line Speed at the Site.
In

the case of Load Model SW/2 an alternative
maximum speed may be assumed.

NOTE 1 The individual project may specify the
requirements.

NOTE 2 For SW/2 a maximum speed of 80km/h
may be used.

NOTE 3 It is recommended that the individual
project specify an increased Maximum Line Speed at
the Site to take into account potential modifications
to the infrastructure and future rolling stock.
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(6) Kpim TOrO, IUIsI MOCTIB, PO3TAIIOBAaHUX
Ha KPUBUX, Y BHITAJIKY, SKIIO HABAHTAKCHHS
BU3HAYAcThCA 3a 6.3.2 1, SKIIO HEOOXIAHO,
32 6.3.3,  BIONCHTPOBI  CHIU  HE
BpPaXOBYIOThCS.

(7) dnst momeni HaBaHTaxeHHs 71 (i, Ko
HEOOXimHO, IS MOIENl HaBaHTAXECHHS
SW/0) 1 mnpu HaHOUTBOIINA THIAHIA
MIBUOKOCTI, BUMIIA HbK 120 KM/TOH. MaroThb
PO3TIIAIATHCS TaKi BUITAKU:

a) Mopmenp HaBanTaxkeHHs 71 ( 1, SKIIO
HE0OX1IHO, MOJe)Ib HaBaHTaxkeHHS SW/0) 3
il TUHAMIYHUM MHOXXHUKOM 1 BIIIIEHTPOBA
cwra mpu V=120 xM/roa. BIIHNOBIIHO O
piBHSHB 6.1716.183f= 1.

06) Mopgenp nHaBanTaxkeHHs 71 (i, SKIO
HeoOXiaHO, Mojiesb HaBaHTakeHHs SW/0) 3
il TMHaMIYHUM KOE(QII[IEHTOM 1 BIIIEHTPOBA
cuJia BIIMOBIHO 10 PiBHAHB 6.17 1 6.18 s
HaWOLTBIIOT BU3HAYCHOT MIBUAKOCTI V pazom
31 3 30UTBIIYBaILHUM KOEQIIIEHTOM

f momanum B 6.5.1(8).

(8) st momemi HaBanTakeHus 71 (i, AKIIO
HEOOXiMHO, [JIg MOJeIl HaBaHTaKEHHS
SW/0) Koe(irieHT f 3MECHIIIECHHS
BH3HAYAETHCS 3a

7 — Y ' [
f= 1_1’ 120 SlJf_HJ75 - |‘|2‘88
1000 vV \ L

3 HaMMEHIIIOI0 MOKJIMBOIO BeananHoo 0,35,
ze

Lt - J0oBXMHA HaBaHTAKEHOI YaCTHHHU
KpUBOJIIHIHHOT ~ KOJii  MocTa, sSKa €
HAHHECTIPUSATIUBIIION I PO3IJISyBaHOTO
KOHCTPYKTUBHOT'O €JICMEHTA, M.

V — HaliOuIplIa IMBUAKICTH BIANOBIIHO 10
6.5.1(5).

f=1 sV <120 xm/roxn. ado Lf < 2,88 m

f <1 g 120 km/roa.<V <300 km/roz.)
(muB. Ta61.6.7 abo puc.6.16 abo piBHAHHSA
6.19)iLs>2,88 m

fovy = faoo) for V >300 km/rox.)

s mMozeni HaBaHTakeHHs models SW/2 i
Ui «TOPOXKHBOTO  MOTATY»  KOe(]IilieHT
3MmeHIIeHHs: f mMae mpuitmMatucs Takum, 110
nopisHioe 1,0
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(6)P In addition, for bridges located in a
curve, the case of the loading specified in
6.3.2 and, if applicable, 6.3.3, shall also be
considered without centrifugal force.

(7) For Load Model 71 (and where required
Load Model SW/0) and a Maximum Line
Speed at the Site higher than 120 km/h, the
following cases should be considered:

a) Load Model 71 (and where required Load
Model SW/0) with its dynamic factor and
the centrifugal force for V=120 km/h
according to equations 6.17 and 6.18 with f
=1.

b) Load Model 71 (and where required
Load Model SW/0) with its dynamic factor
and the centrifugal force according to
equations 6.17 and 6.18 for the maximum
speed V

specified, with a value for the reduction
factor f given by 6.5.1(8).

(8) For Load Model 71 (and where required
Load Model SW/0) the reduction factor f is
given by:

7 — Y ' [
f= 1_1 120 SIJf_HJ75 - |‘|2J88
1000 v \ L

subject to a minimum value of 0,35 where:
Lt is the influence length of the loaded part
of curved track on the bridge, which is most
unfavourable for the design of the structural
element under consideration [m].

V is the maximum speed in accordance with
6.5.1(5).

f =1 for either V <120 km/h or L < 2,88 m
f <1 for 120 km/h <V <300 km/h)

(see Table 6.7 or Figure 6.16 or equation
6.19) ) and L¢> 2,88m

fov) = fzoo) for V >300 km/h. )

For the load models SW/2 and “unloaded
train” the value of the reduction factor f
should be taken as 1,0.
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Table 6.7 - Factor f for Load Model 71 and SW/0

Lf[m] Maximum speed in accordance with 6.5.1(5) [km/h]
<120 160 200 250 >300

<2,88 1,00 1,00 1,00 1,00 1,00
3 1,00 0,99 0,99 0,99 0,98
4 1,00 0,96 0,93 0,90 0,88
5 1,00 0,93 0,89 0,84 0,81
6 1,00 0,92 0,86 0,80 0,75
7 1,00 0,90 0,83 0,77 0,71
8 1,00 0,89 0,81 0,74 0,68
9 1,00 0,88 0,80 0,72 0,65
10 1,00 0,87 0,78 0,70 0,63
12 1,00 0,86 0,76 0,67 0,59
15 1,00 0,85 0,74 0,63 0,55
20 1,00 0,83 0,71 0,60 0,50
30 1,00 0,81 0,68 0,55 0,45
40 1,00 0,80 0,66 0,52 0,41
50 1,00 0,79 0,65 0,50 0,39
60 1,00 0,79 0,64 0,49 0,37
70 1,00 0,78 0,63 0,48 0,36
80 1,00 0,78 0,62 0,47 0,35
90 1,00 0,78 0,62 0,47 0,35
100 1,00 0,77 0,61 0,46 0,35
>150 1,00 0,76 0,60 0,44 0,35
Ta6auusn 6.7 — Koediuienr f piaa moaeni naBanTaxenns 71 i SW/0

Lf, m Haii6iabpma mBuakicTs BianmoBiaHo 10 6.5.1(5) km/rog.

<120 160 200 250 >300

<2,88 1,00 1,00 1,00 1,00 1,00
3 1,00 0,99 0,99 0,99 0,98
4 1,00 0,96 0,93 0,90 0,88
5 1,00 0,93 0,89 0,84 0,81
6 1,00 0,92 0,86 0,80 0,75
7 1,00 0,90 0,83 0,77 0,71
8 1,00 0,89 0,81 0,74 0,68
9 1,00 0,88 0,80 0,72 0,65
10 1,00 0,87 0,78 0,70 0,63
12 1,00 0,86 0,76 0,67 0,59
15 1,00 0,85 0,74 0,63 0,55
20 1,00 0,83 0,71 0,60 0,50
30 1,00 0,81 0,68 0,55 0,45
40 1,00 0,80 0,66 0,52 0,41
50 1,00 0,79 0,65 0,50 0,39
60 1,00 0,79 0,64 0,49 0,37
70 1,00 0,78 0,63 0,48 0,36
80 1,00 0,78 0,62 0,47 0,35
90 1,00 0,78 0,62 0,47 0,35
100 1,00 0,77 0,61 0,46 0,35
>150 1,00 0,76 0,60 0,44 0,35
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1
V= 120km/h
1,0
] -
0.8 \‘\H"""'--.__ 160
-
\ T — | 700
0.6
I 250
= —
0.4 \\“‘““*-...______ =300
0,2
L
0,0 - f
0 50 100 150 [m]

28
Pucynok 6.16 — Koediuient f st momesni
HaBaHTa:keHHs 71 i SW/0

(9)d1st Mmosiemi HaBanTaxenus 71 i SW/0
BIJIIEHTPOBI CHJIM BU3HAYAIOTHCS 32
PIBHSAHHAM 6.17 3 BUKOpPUCTaHHIM
Kiacu()iKOBaHUX BEPTUKATIBHHIX
HaBaHTaXeHb (auB. 6.3.2(3)) BiAmoBiaHO /10
KJIaciB HaBaHTaX€Hb, TOTaHUX Y Ta011.6.8

Figure 6.16 - Factor f for Load Model 71 and SW/0

(9) For LM71 and SW/0 centrifugal forces
should be determined from equations 6.17
and 6.18 using classified vertical loads (see
6.3.2(3)) in accordance with the load cases
given in Table 6.8:

Table 6.8 - Load Cases for centrifugal force corresponding to values of « and

Maximum Line Speed at Site

Value | Maximum Line Centrifugal force based on : ¢ Associated
of « | Speed at Site vertical traffic
[km/h] v “ f action based on:?
[km/h]
a<1 >120 v 1° f 1°xfx dx @ x1lx
(LM71"+"SW/0) | (LM71"+"SW/0)
for case 6.5.1(7)b
120 o 1 a x 1x dx ax1lx
(LM71"+"SW/0) | (LM71"+"SW/0)
for case 6.5.1(7)a
0 - - -
<120 v o 1 @ x 1x
(LM71"+"SW/0)
0 - -
a=1 >120 v 1 f ax fx ®x1x1x
(LM71"+"SW/0) | (| Mm71"+"sW/0)
for case 6.5.1(7)b
120 1 1 1x 1x ®x1x1x
(LM71"+"SW/0) | (LM71"+"SW/0)
for case 6.5.1(7)a
0 - - -
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<120 4 1 1 1x 1x
(LM71"+"SW/0)
0 - - -
a>1 >120° v 1 f 1x f x ®x1x1x
(LM71"+"SW/0) | (| Mm71"+"sw/0)
for case 6.5.1(7)b
120 a 1 @ x 1x Dx axlx
(LM71"+"SW/0) | (LM71"+"SW/0)
for case 6.5.1(7)a
0 - - -
<120 4 a 1 @ x 1x
(LM71"+"SW/0)
0 - - -

20,5 x (LM71"+"SW/0) instead of (LM71"+"SW/0) where vertical traffic actions favourable.
® Valid for heavy freight traffic limited to a maximum speed of 120 km/h.
° a =1toavoid double counting the reduction in mass of train with f.

9 See 6.5.1(3) regarding vertical effects of centrifugal loading. Vertical load effect of centrifugal loading less
any reduction due to cant should be enhanced by the relevant dynamic factor. When determining the vertical

effect of centrifugal force, factor/to be included as shown above.

Ta6auns 6.8 —Kitacu HaBaHTaKeHb 115 BiILIEHTPOBUX CHJI, IO BiANMOBIIaI0TH BEJINYHMHAM
o 1 MaKcUMyMYy JIiHiHHOT IIBHAKOCTI

d

Hajioiae BinnenTpoBa cuiia Ha mijacrasi : Bignosign
Beanmunna | 5 iy Vv a f a aist
@ IBHJKICTD | KM/TOI BepTH-
, KM/roj. KaJIbHOTO
PYXy Ha
migcrasi:?
a<1 > 120 v 1° f 1°xfx dx &x1x
(LM71"+"SW/0) | (LM71"+"S
for case 6.5.1(7)b W/0)
120 o 1 a x 1x Ox & x1x
(LM71"+"SW/0) | (LM71"+"S
for case 6.5.1(7)a W/0)
0 - - _
<120 Vv o 1 a x 1x
(LM71"+"SW/0)
0 - - _
a=1 > 120 v 1 f ax fx ®x1x1x
(LM71"+"SW/O) (LM71"+"S
for case 6.5.1(7)b W/0)
120 1 1 1x 1x dx1x1x
(LM71"+"SW/0)
for case 6.5.1(7)a | (LM71"+"S
W/0)
0 - _
<120 \Y 1 1 1x 1x
(LM71"+"SW/0)
0 - - _
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a>1 >120° v 1 f 1x f x ®x1x1x
(LM71"+"SW/0)
for case 6.5.1(7)b (LM71"+"S
w/0)
120 o 1 a x 1x Ox ax1x
(LM71"+"SW/0) (LM71"+"S
for case 6.5.1(7)a W/0)
0 - - -
<120 V o 1 a x1x
(LM71"+"SW/0)
0 - -

40,5 X (LM71"+"SW/0) 3amicTs (LM71"+"SW/0) , 1e BepTUKaJIbHUIA BILIMB Bijl pyXy € CIPUATIMBUM

D YnHnuii 115 BaKKOro BAHTAXKHOIO pyXy, oOMexeHoro HaiOinpIIor mBHAKICTIO 120 KM/TOz.

© o =1 Ans yHUKHEHHS TOABIHHOTO BpaXyBaHHs MacH MOTATY MHOKXHUKOM f.

d JuB. 6.5.1(3) cTOCOBHO BepTUKAJILHHUX BIUIMBIB BiJIIIEHTPOBUX CHJI. BepTukanbHUl HaBaHTa)KyBaJIbHUM BIUIUB BiJ
BIIIICHTPOBUX CHJI, MCHIIMA BiJ] OyIb-IKOTO 3MEHIICHHS, OB’ SI3aHOTO 3 PI3HUIICID MO3HAYOK 000X PEHoK, Mae
301IbLIYBaTHCS HAIEKHUM JUHAMIYHUM KoedinieHToM. [Ipy BU3HAUY€HHI BEPTHKAJIbHUX BIUTUBIB BiJl BiJIEHTPOBHX

cw1 MHOKHHEK f Mae BPaxOBYBATHUCS, IK BKa3aHO BUIIIC.

ne:

V —HaiOLIbIIA IIBUAKICTE BIAIIOBIAHO 10
6.5.1(5) xm/ron.

F - koediieHT 3MEHIIIEHHS BIMOBITHO JI0
6.5.1(8).

a - Koe]ilieHT KIacu(ikoBaHOTO
HaBaHTaKeHHS BiAmoBigHo 6.3.2(3).
LM71"+"SW/0 monenps HaBanTaxxkeHHs 71
1 BigmoBigHa Monenp HaBaHTaxeHHs SW/0
JUTSI HEPO3PI3HUX MOCTIB

(10) Kpurepii 6.5.1(5) , 6.5.1(7) i 10
6.5.1(9) He 3aCTOCOBYIOTHCS 10 BAKKOTO
BAaHTAXKHOTO PyXY 3 HAHOUIBIIIO0
IMIBHUJIKICTIO, 1110 TiepeBuIye 120 km/ro.
JIJIs BAKKMX BaHTa)KHUX MOTATIB MPU
IIBUIAKOCTI, Ou1bmIoOl Bix 120 xm/rox.,
MaroTh BCTAHOBIIFOBATHCS JIOJaTKOBI
BHMOTH.

MNPUMITKA [lonaTkoBi BUMOTH MOXYTb
BHU3HAYATHCS B iHIUBIAyaJIbHOMY TPOEKTI

6.5.2 ITonepeuyna cujia

(1) Momnepeuna cuna Mae BpaxoOByBaTHCS
SIK TOPU30HTAJIbHA 30CEPE/DKEHA CHJIa,
MPUKJIIAJICHA JI0 TOJIBKU PEHKU
MEPIEeHIUKYIAPHO 10 OChOBOI JiH1T KOJIi i-
SK MPSMUX, TaK 1 HA KpUBOJIHIHHUX
IUITHKAX KOJIIi.

(2) BennunHa nornepeyHo1 CHUIIH
MPUUMAETHCS TaKOO, 110 JTOPIBHIOE Qsk =
100 kH. Bona He noBuHHA 30UIbIIYBaTUCS
MHOKEHHSIM Ha KoediieHT @ (auB. 6.4.5)
a0o Ha koediuieHt f 3 6.5.1(4).

(3) Bennunna nonepednoi cuiu 3a 6.5.2(2)
Ma€e MHOXKUTHCS Ha KOe(IIIEHT
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where:

V Maximum speed in accordance with
6.5.1(5) [km/h]

f Reduction factor in accordance with 6.5.1(8)
a Factor for classified vertical loads in
accordance with 6.3.2(3).

LM71"+"SWI/0 Load Model 71 and if
relevant Load Model SW/0 for continuous
bridges.

(10) The criteria in 6.5.1(5) and 6.5.1(7) to
6.5.1(9) are not valid for heavy freight
traffic with a Maximum Permitted Vehicle
Speed exceeding 120 km/h. For heavy
freight traffic with a speed exceeding 120
km/h additional requirements should be
specified.

NOTE The individual project may specify the
additional requirements.

6.5.2 Nosing force

(1)P The nosing force shall be taken as a
concentrated force acting horizontally, at the
top of the rails, perpendicular to the centre-
line of track. It shall be applied on both
straight track and curved track.

(2)P The characteristic value of the nosing
force shall be taken as Qsk = 100 kN. It shall
not be multiplied by the factor @ (see 6.4.5)
or by the factor f in 6.5.1(4).

(3) The characteristic value of the nosing orce
in 6.5.2(2) should be multiplied by the




BignmoBiaHO 10 6.3.2(3) mns o >1.

(4) Tomepeuna cua Ma€ 3aBxKIH
CTOJIY4aTHCS 3 BEPTHKAILHUM
HABaHTAXXCHHSM BiJ MOTATY.

6.5.3 BruiuBu, noB’si3aHi 3 TATOBUMH
CHJIAMHU i raJilbMyBaHHSAM

(1) IT Tsarosi i ranbMiBHI CHJIH JIFOTH Ha
TOJIBKH PEHOK Y MO37J0BXKHBOMY
HaNpsAMKY KoJii. BoHM BBaXKatoThCs
PIBHOMIPHO pO3MOIICHUMH Ha
BIIOBIAHINA TOBXWHI BILTUBY La b 118t
TATOBHUX 1 TAJIBMIBHHUX CHJI
PO3TISITYBAHOTO KOHCTPYKTHBHOTO
eneMeHTa. HanpsMok TAroBux i
raJbMIBHUX CHJI Ma€ BPaxOBYBaTH
MOJKJIMBI HAIPSMKH PyXY 10 KO>KHINA KOJIII.
(2) BennunHu TATOBUX 1 TAIbBMIBHUX CHJT
MIPUHAMAIOTBCS TAKUMU:

Tsrosa cuina Qiak = 33 [kH/m] Lab [M] <
1000 [xH] (6.20)

JuIs Mojieiel HaBaHTaxxkenus 71, SW/O,
SW/2 ta HSLM
Cuna raibMyBaHHS
Qiok = 20 [kH/™m] Lab[m] < 6000 [xH]
(6.21)
Juts Mojieneit HasanTtaxxends 71, SW/0 ta
monenit HSLM

Qiok = 35 [kH/Mm] Lab [M] (6.22)
s mogeni SW/2

XapakTepuCTHYHI 3HAYCHHS CHJI TSTH 1
rajJbMyBaHHS HE MHOXKAThCs Ha
koedimienT @ (nuB. 6.4.5.2) abo
koedimient f B 6.5.1(6).

JCTY-H B EN 1991-2:2010

factor « in accordance with 6.3.2(3) for
values of o > 1.

(4)P The nosing force shall always be
combined with a vertical traffic load.

6.5.3 Actions due to traction and braking

(1)P Traction and braking forces act at the top
of the rails in the longitudinal direction of

the track. They shall be considered as
uniformly distributed over the corresponding
influence length Lap for traction and braking
effects for the structural element considered.
The direction of the traction and braking
forces shall take account of the permitted
direction(s) of travel on each track.

(2)P The characteristic values of traction and
braking forces shall be taken as follows:

Traction force: Qiak = 33 [KN/m] Lap[m] <
1000 [kN] (6.20)
for Load Models 71, SW/0, SW/2 and HSLM

Braking force:

Qiok = 20 [KN/m] Lab [m] < 6000 [KN]
(6.21)

for Load Models 71,SW/0 and Load Model
HSLM

Qiok = 35 [KN/m] Lab [m] (6.22)
for Load Model SW/2

The characteristic values of traction and
braking forces shall not be multiplied by the
factor @ (see 6.4.5.2) or by the factor f in
6.5.1(6).
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MMPUMITKA 1 [Ins moneneii HaBanTaxkeHHs SW/0 i
SW/2 TsroBi i ranbMiBHI CHIIM MAIOTh IPUKIIAAATHCS
JIUIIIE IO TUX YaCTHH KOHCTPYKIIIH, SIKi
HaBaHTaXXYIOThCS BiAMOBiAHO 10 puc.6.2 1 Tabm.6.1
ITPUMITKA 2 Tsrosi 1 raabsMiBHI CHIIH MOYKHA
HEXTYBATH JUISI MOJICNI «TIOPOXKHIN TOTSIT

(3) Taki BeIMYMHU CHJIAa CTOCYIOTBCS BCiX
THUIIB TATOBUX KOHCTPYKIIii, a caMe JIOBI'UX
HUTOK 3BapeHUX abo0 3’€IHaHUX PEHOK, 110
MaloTh a00 HE MAIOTh TEMIIEPAaTypHi
KOMIIEHCATOPH.

(4) 3ramaHi BUIIE TATOBI 1 TABMIBHI CHITH JIJISt
Mozeneit HaBaaTaxeHHs 71 1 SW/0 moBuHHI
MHOHUTHUCS Ha KOe(IIEHT « BIAMOBIIHO JI0
BuMor 6.3.2(3).

(5) [Ipu noBxMHI HABAaHTAXKEHHS, OUTBIIII Bif
300 M, maroTh OyTH BU3HAUYEHI J0JJaTKOB1
BHMOTH CTOCOBHO BpaxyBaHHS BILTHBIB

I‘aJ'IBMYBaHHﬂ.
IMPUMITKA Taxi BUMOrY MOXXYTh BU3HAYaTHCS B
HalliOHAJILHOMY JI0JIaTKy 200 B iHAWBIAyalbHOMY

MIPOEKTI.

(6) Ha maricTpansix 3 0COOIUBUM PyXoM,
(HanmpuKIIaa, TUTbKA MIBUKICHAM
MacaXUPChKUM PYXOM ) TSTOBI 1 raibMiBHI
CHJIM MOKYTb NMPUHAMATHUCS TAKUMH, 10
CTaHOBJIATH 70 25 % B CYMU HABaHTAKCHb
Ha OCl (3BHYaHUM MTOTAT), 1O JIIFOTh HA
JOB)KHHI BIUTUBY Ha PO3TJISIIYBAaHOMY
KOHCTPYKTUBHOMY €JICMEHTI, 3 HaHOUTbIIIOI0
BenmmurHOIO 1000 kH mrst Qlak 1 6000 kH most
Qibk. MaroTh OyTH OKpEeMO BH3HAYCHI
MaricTpalli 3 0OCOOJIMBUM PYXOM 1 BiITOBiIHI

,Z[eTaJ'Ii HaBaHTAa>XCHHAI.

INPUMITKA 1 Bumoru MOXyTh BU3HAYaTHUCS B
IH/IUBI1yaJIbHOMY TIPOEKTI.

MPUMITKA 2 Slxiio inAuBIAya IbHUN TPOCKT
BH3HA4Yac 3MEHIIIEH] TATOBI 1 rajJbMiBHI HaBAHTAKEHHS,
BIMOBIAHI BUINE3raadi HaBaHTAXKEHHS [TOBUHHI
BpaxXOBYBATH 1HIII MOXUJIMBI BUIY pyXy Ha Lii
MaricTpaii, HallprUKJIa CIIy>k00Bi OTATH CIIyXOu
LUIAXY.

(7)II Tsarosi 1 raTbMiBHI CHIJIM MAIOTh
BpPaXOBYBATHCS CIUIHHO 3 BIAMOBITHUMU
BEPTUKAIbHIUM HABAHTAXKCHHIMH.

(8) Skro Koist € 6e3MepepBHOIO B OJHOMY
abo B 000X HampsIMKax MOCTa, Ha HACTUT
MepeIacThCs TUIIEe YACTHHA TATOBHX 1
raJIbMiBHUX HABaHTA)KEHb, a PEIITa 3YCUITh
MepelaeThCsl KOJIii, JIUIIE SIKIIO MOXKe
OTIMpaTHCs BILUIUBY M0O3a onoporo. YacTuHa
HABaHTAXXEHb, KA Yepe3 HACTUI
MepelacThCsl Ha OTIOPHI YaCTHHH, Ma€e
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NOTE 1 For Load Models SW/0 and SW/2 traction and
braking forces need only to be applied to those parts of
the structure which are loaded according to Figure 6.2
and Table 6.1.

NOTE 2 Traction and braking may be neglected for the
Load Model “unloaded train”.

(3) These characteristic values are applicable
to all types of track construction, e.g.
continuous welded rails or jointed rails, with or
without expansion devices.

(4) The above traction and braking forces for
Load Models 71 and SW/0 should be
multiplied by the factor « in accordance with
the requirements of 6.3.2(3).

(5) For loaded lengths greater than 300m
additional requirements for taking into account
the effects of braking should be specified.

NOTE The National Annex or individual project may
specify the additional requirements

(6) For lines carrying special traffic (e.g.
restricted to high speed passenger traffic) the
traction and braking forces may be taken as
equal to 25% of the sum of the axle-loads
(Real Train) acting on the influence length of
the action effect of the structural element
considered, with a maximum value of 1000 kN
for Qiak and 6000 kN for Qwk. The lines
carrying special traffic and associated loading
details may be specified.

NOTE 1 The individual project may specify the

requirements.

NOTE 2 Where the individual project specifies reduced
traction and braking loading in accordance with the
above the specified loading should take into account
other traffic permitted to use the line, e.g. trains for track
maintenance etc.

(7)P Traction and braking forces shall be
combined with the corresponding vertical
loads.

(8) When the track is continuous at one or
both ends of the bridge only a proportion of
the traction or braking force is transferred
through the deck to the bearings, the
remainder of the force being transmitted
through the track where it is resisted behind
the abutments. The proportion of the force
transferred through the deck to the bearings



BU3HAYATHUCS 3 YPaxXyBaHHIM CIIUIbHOT il
KOHCTPYKIIH 1 KOJIii Y BIAMOBIAHOCTI 710
6.5.4

(9) Skmo micT Mae 1Bi i OUTBIIE KOJIi
rajJbMiBHI BIUTUBY Ha KOJIIIO MalOTh
BPaxOBYBATHCS PA30M 3 TATOBHUMH CHIIAMHU
Ha 1HOIH KOJTii.

SIKIIIO MPHUITYCKA€ETHCS PyX 1O ABOX 1
OLIbIIE KOJIISX B OJTHOMY HAIPSIMKY,
BpPaxOBYIOThCSl a00 00HMABA TATOBHUX

HaBaHTa)XEHHs, a00 00MIBa raJbMIBHUX.
MMPUMITKA [Ins1 MOCTIB, Ji¢ JO3BOJICHO PYX IO
JIBOX a00 OLITBIIE KOJISIX B OTHOMY HalpsIMKy
HaIllOHAJIbHUHI TOAaTOK MOYKE BU3HAYATH 1HIII
BUMOTH JI0 NIPUKJIAJAHHS TATOBHX 1 FaIbMiBHUX CHIL.

6.5.4 CninnbHa peakuiss KOHCTPYKLiN i
KOJIii Ha pi3Hi BIUINBH.

6.5.4.1. 3azanvni ocnoeu

(1) SAxuro xomist € 6e3nepepBHOIO HAJL
omnopaMu (HapUKJIad, MK KOHCTPYKITISIMA
MOCTa 1 HACHIIOM ), KOHCTPYKIIIi MOCTa
(MOcTOBHIT HACTHJI, OTIOPH 1 OTIOHI
KOHCTPYKIIi) 1 Kouii (peliku, 6anacT 1 T. iH.)
CIUTFHO OOMUPAIOThCs MO310BKHIM EN
1991-2:2003 (E) 99 BrutuBam Bij TATOBHX
a00 raneMiBHUX cril. [10310BXKHI BILIUBU
YaCcTKOBO IMEPeIaloThCs Yepe3 peiku Ha
HACHI 1033y OIOPH 1 YaCTKOBO uepe3
OTIOpH 1 OTIOPHI KOHCTPYKIIIi - Ha
dbyHIaMEHTH.

IMPUMITKA Ilocunanns Ha Hacumu B 6.5.4 MOXkHa
TAaKOX BBAXXKaTH IIOCUJIAaHHSIM Ha YTBOPCHHS KOJI11
a0bo nedopmariiit IpyHTY Ha MiJIX0Jax JI0 MOCTa,
SIKIIO KOJI11 JIE)KaTh Ha HACHUITY, Ha P1BH1 JE€HHO1
MOBEPXHi 200 y BUIMIII.

(2) Sxmo Ge3nepepBHI PEKH 0OMEXKYIOTh
BUIBHI ITEpEMILIIEHHS HACTHITY MOCTA,
nedopmariii MOCTOBOTO HACTHITY
(HanmpuKiIaa, yepe3 3MIHA TeMIIEPaTypH, Bil
BEPTUKATbHUX HABAaHTAKEHb, TIOB3y4YOCTI
abo0 ycaJKu) MpU3BOJATH 10 MOSIBU
MO3JI0BXKHIX CUJI 1 peiiKax 1 Ha HEpyXOMUX
OTIOpax MOCTIB.

(3) HincymkoBi edeKTH Bif CUTEHOT
peaxiii KOHCTPYKIiH 1 KOl Ha pi3Hi
BILTUBU MAIOTh BPaXOBYBATUCS MIPH
MPOEKTYBaHHI BEPXHBOT Oy/I0BU IIIAXY,
HEPYXOMHUX OTOP, OTIOPHUX YACTHUH 1
HaBaHTa)XEHb HA PEIKU.

(4) Bumoru 6.4.5 € YnHHUMH 17151
3BUYAWHUX KOJIii Ha OanacTi.

(5) Bumoru 1o 6e30a1acTHUX KOJIi MalOTh
BHU3HAYATHUCS OKPEMO.

JCTY-H B EN 1991-2:2010

should be determined by taking into account
the combined response of the structure and
track in accordance with 6.5.4.

(9)P In the case of a bridge carrying two or
more tracks the braking forces on one track
shall be considered with the traction forces
on one other track.

Where two or more tracks have the same
permitted direction of travel either traction
on two tracks or braking on two tracks shall

be taken into account.

NOTE For bridges carrying two or more tracks with
the same permitted direction of travel the National
Annex may specify alternative requirements for the
application of traction and braking forces

6.5.4 Combined response of structure and
track to variable actions

6.5.4.1 General principles

(1) Where the rails are continuous over
discontinuities in the support to the track
(e.g. between a bridge structure and an
embankment) the structure of the bridge
(bridge deck, bearings and substructure) and
the track (rails, ballast etc.) jointly resist the
longitudinal EN 1991-2:2003 (E) 99 actions
due to traction or braking. Longitudinal
actions are transmitted partly by the rails to
the embankment behind the abutment and
partly by the bridge bearings and the

substructure to the foundations.

NOTE References to embankment throughout 6.5.4
may also be taken as references to the track formation
or ground beneath the track on the approaches to the
bridge whether the track is on an embankment, level

ground or in a cutting.

(2) Where continuous rails restrain the free
movement of the bridge deck, deformations
of the bridge deck (e.g. due to thermal
variations, vertical loading, creep and
shrinkage) produce longitudinal forces in the
rails and in the fixed bridge bearings.

(3)P The effects resulting from the combined
response of the structure and the track to
variable actions shall be taken into account
for the design of the bridge superstructure,
fixed bearings, the substructure and for
checking load effects in the rails.

(4) The requirements of 6.5.4 are valid for
conventional ballasted track.

(5) The requirements for non-ballasted track
should be specified.
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ITPUMITKA Bumoru 1o 6e30a1acTHUX KOJIIA
MOXYTb BU3HAYATUCA B HaHiOHaJ’ILHOMy A0JaTKy abo
B IHAUB1AYaJIbHOMY IIPOCKT1

6.5.4.2 llapamempu, aki eniusaroms Ha
CRINIbHY peaxyilo KOHCMPYKYiil i KOaiil.
(DHITY po3paxyHkax MarOThb BpaXOBYBaTUCS
TaKi HapaMeTpH, SKi BIUTMBAIOTH HA CIIUIbHY
MOBEJIIHKY KOHCTPYKIIiH 1 KOJIIi:

a) Kongiryparist KOHCTpyKIIii:

- BUTbHO 00mepTi 6amKu, Hepo3pi3Hi OaTKu
abo psiu OatoK,

- KUTBKICTh OKPEMHX HACTHUJIIB 1 JOBKHHA
KOYKHOTO 3 HUX,

- KUIBKICTb MPOJIbOTIB 1 TIOBAKUHA KOYKHOTO 3
HUX,

- po3TalllyBaHHs HEPYXOMHUX OIIOD,

- po3TalllyBaHHs TeMIIEpaTypHUX OJIOKIB,

- 30UTbllIEeHHA  JOBXUHU Lt MDK
TeMIIEpaTypHUMH  OJIOKaMH 1  KIHIIEM
HACTHILY

NOTE The requirements for non-ballasted track may
be specified in either the National Annex or for the

individual project.

6.5.4.2 Parameters affecting the combined
response of the structure and track

(1)P The following parameters influence the
combined behaviour of the structure and
track and shall be taken into account in the
analysis:

a) Configuration of the structure:

— simply supported beam, continuous beams
or a series of beams,

— number of individual decks and length of
each deck,

— number of spans and length of each span,

— position of fixed bearings,

— position of the thermal fixed point,

— expansion length Lt between the thermal
fixed point and the end of the deck.

r—::' ;:=1
| |
Py 0
Lt
= =
| |
O [8] JaY (@]

Ly by ~
= - =
| | |

iy 00 @) Fa 0

Pucynox 6.17— Ilpuxsiaau 30i1b1IeHHS A0BKUHA LT
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Figure 6.17 - Examples of expansion length LT



B) Kondiryparis xoriii:

- KoJ1ii Ha OayacTi i 6e3 0allacTHI CUCTEMH,
- BEePTUKAJIbHA BiJICTAHb BEPXHBOIO
MOBEPXHEIO HACTUILY 1 HEHTPaAIbHOIO BiCCIO
pENoK,

- po3TalllyBaHHS TEMIICPATYPHHUX

KOMIICHCATOPIB

MMPUMITKA InauBinyaIpHUA TPOESKT MOXKE
BH3HAYaTH BUMOTH CTOCOBHO PO3TAlIyBaHHS Ha
pelikax TeMIiepaTypHuX KOMIICHCATOpiB 3
BpaxXyBaHHAM 3a0e31e4eHHs ¢(h)EKTUBHOCTI TAKHIX
MIPUCTPOIB, a TAKOXK 3a0€3MeUEHHS BiACYTHOCTI
HeOa)kaHHUX BIUIMBIB, IO MOXXYTh BUHUKATH 4epe3
HaJUTMIIKOBE HAOJIM)KEHHS KiHIIIB MOCTOBOT'O HACTHUITY.

¢) BiactuBocTi KOHCTpYKIIIT

- BEpTUKAJIbHA )KOPCTKICTh HACTHILY,

- BEpTUKAJIbHA BIICTaHb MDK HEUTPAJIbHOIO
BICCIO HACTHITY 1 HOTO BEpXHBOIO TTOBEPXHEIO,

- BepTHUKaJbHAa BIICTaHb MK HEHTPaJIbHOIO
BICCIO HACTHUITY 1 BICCIO OO€pTaHHS ONOPHUX
YaCTUHH,
- KoH(irypariss KOHCTPYKUIH omop, IO
3a0€3MevYyl0Th ~ TO3J0BXKHI  MEePEeMIIICHHS
HACTHJTy, BUKIMKAaHI KYTOBHMH MOBOPOTaMHU
HACTHILY,
- TO3JI0OBXKHS  KOPCTKICTh ~ KOHCTPYKIIii,
BU3HAUyBaHa $K I[IOBHA J>XOPCTKICTh, sKa
MO>KE€ BHKOPHCTOBYBATHCSI NMPOTH BIUIMBIB B
MO3JI0B)KHBOMY  HampsIMKy  KOJIIH 3
BpaxyBaHHSIM >KOPCTKOCTI OIOp, OMOPHHUX
KOHCTPYKITIK 1 QyHIaMEHTIB.
Hanpuxnan, moBHa MO30BKHS )KOPCTKICTh
OJIMHOYHOT OMOpU MOXKe OyTH IpejicTaBIeHa
BHUPa30M )
- F
(6 +6 +6, )

p oo b (6.23)
JUIS BUIAJIKY, IPEACTABICHOTO HUKYE K
MIPUKIA
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b) Configuration of the track:

— ballasted track or non-ballasted track
systems,

— vertical distance between the upper
surface of the deck and the neutral axis of
the rails,

— location of rail expansion devices.

NOTE The individual project may specify
requirements regarding the location of rail
expansion devices taking into account requirements
to ensure such devices are effective whilst ensuring
that the rail expansion devices are not adversely
affected by bending effects in the rail due to the

close proximity of the end of a bridge deck etc.

c) Properties of the structure:

— vertical stiffness of the deck,

— vertical distance between the neutral axis
of the deck and the upper surface of the
deck,

— vertical distance between the neutral axis
of the deck and the axis of rotation of

the bearing,

— structural configuration at bearings
generating longitudinal displacement of
the end of the deck from angular rotation
of the deck,

— longitudinal stiffness of the structure
defined as the total stiffness which can be
mobilised by the substructure against
actions in the longitudinal direction of the
tracks taking into account the stiffness of
the bearings, substructure and foundations.
For example the total longitudinal stiffness
of a single pier is given by:

p "% "0 (6.23)
for the case represented below as an
example
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ITo3znayeHnns Key

(1) 3run onopu

(2) [oBopot ocHOBU

(3) [epeminienns onopu

(4) oBHe nmepeMillieHHs BEpXY OIIOPU

Pucynok 6.18 —IIpuxnajn BU3HAYEHHSI eKBiBaJ€HTHOI

JKOPCTKOCTI Ha onopi

1) BractuBocTi korii:

- 0ChOBA KOPCTKICTh PEHOK,

- orTip KoJii a0 peroK MO30BXHIM
TIePEMIITIIEHHSIM, SIK1 PO3TIISIAI0ThCS

- OITip MEPEMIIIEHHSIM KOJi1 (peHoK 1
mmai) Ha 6amacti abo

- OIip MEepPEeMIlEHHAM PEHKOBHUX 3’ €IHAHb
1 3aKpIMJICHb, HAIPUKIIA]T YEPEe3 3MEep3aHHs
Oamacty abo Big  6e3mocepenHbOro
3aKpITUICHHS penoxk, SKIIIO omip
MepeMillleHHsIM € TIOTOHHA Ccuja, sKa
MEePEeIIKO/PKAE  TEPEeMIeHHSIM 1 €
(YHKIIEI0 BITHOCHOTO TEPEMIIIEHHS MK
pEeHKO 1 MIATPUMYBAJIBHUM HACTHIIOM
a00 HACHIIOM.

6.5.4.3 Bnaueu, wjo maoms po3naoamucs

(1) MaroTb BpaxoByBaTHCs TaKi BIUIUBH:
- TATOBI 1 TaJIBLMIBHI CHJIH, BU3HAYEHI B 6.5.

- TepmiuHi BIULTUBH B KOMOIHOBaHHUX
KOHCTPYKIISIX 1 KOJIHHUX CUCTEMAX.

- KnacudikoBaHi BepTUKaIbHI CHIIU Bij
PYXOMOTO CKIaay ( BKIIOYHO, SIKIIO

HE0OXiIHO, 3 MOAEIIMH HaBaHTaxenus SW/0

1 SW/2). IIpu 1poMy MOKHa HEXTYBaTH
CYMyTHIMH TUHAMIYHUMHU SBHUILIAMU.

3.

INPUMITKA CrinbHa peakiiisi KOHCTPYKITH 1 KO

HAa M0 «IIOPOYKHBOTO TIOTATY» 1 MOZIENi HaBaHTaKEHHS

TAKOK MO’KHa HE BPaXOBYBATHU.
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(1) Bending of the pier

(2) Rotation of the foundation

(3) Displacement of the foundation

(4) Total displacement of the pier head

Figure 6.18 - Example of the determination of
equivalent longitudinal stiffness at bearings

d) Properties of the track:

— axial stiffness of the rail,

— resistance of the track or the rails against
longitudinal displacement considering either:

— resistance against displacement of the track (rails
and sleepers) in the ballast relative to the underside
of the ballast, or

— resistance against displacement of the rails from
rail fastenings and supports e.g. with frozen ballast
or with directly fastened rails, where the resistance
against displacement is the force per unit length of
the track that acts against the displacement as a
function of the relative displacement between rail
and the supporting deck or embankment.

6.5.4.3 Actions to be considered

(1)P The following actions shall be taken into
account:

— traction and braking forces as defined in
6.5.3.

— Thermal effects in the combined structure
and track system.

— Classified vertical traffic loads (including
SW/0 and SW/2 where required).

Associated dynamic effects may be neglected.

NOTE The combined response of the structure and track
to the “unloaded train” and load model HSLM may be

neglected.



- IHmi BIUIMBM  — TOB3YYICTh, YyCaJKa,
TEMIEpaTypHUH TpalieHT Ta 1H. MAaloTh
BpPaxOBYBATHCS, 3a MOTPeOU, MPH BU3HAYCHHI
MOBOPOTIB 1 BUKIUKAHUX HHUMH TO3J0BKHIX
nepeMinieHb KiHIiB HACTUITIB

(2) 3miHIOBaHHA TEMIEpaTypd MOCTOBHX
KOHCTPYKIIH  Mae  TOpuiMatucs  sK
AT, (muB. EN 1991-1-5) 3 y i y, sxi
obuBi 1opiBHIOOTS 1,0.

MMPUMITKA
BU3HauaTH HarioHanpHU#E  JOAATOK, MPUYOMY
PEKOMEHIOBAHO MPHUIMATH BiJIMOBITHI BETMYHHU 3
EN 1991-1-5.

MNPUMITKA 2 B inauBinyaapbHOMY MPOEKTi abo B

HanionansHOMY J0AaTKy MOXYTh BpPaxOBYBAaTHCS
CIIpOIIeHI OOYMCIIEHHs 3MIHIOBaHb TeMIepaTypu

1.Immy BenuuuHy ATN MOXeE

Bepxuboi 6ynosu AT, =135 rpaa. Kenbpina.

(3) Ilpu Bu3HAUEHHI CIUTBHOT peakIlii Kol
1 KOHCTPYKUIA Ha [il0 TIrOBUX 1
raJbMIBHUX CHJI Il CHJIM HE TIOBHHHI
MPUKJIAJIATUCS JIO TPHUJIETIIOT0 HACHITY J0
MPOBEJICHHS  TIOBHOTO  pPO3paxyHKy 3
BpaxyBaHHSIM HAOJIMKEHHS, TIEPEMIIICHHS
1 BIIXOMy HABAaHTAXKEHb BiJ TMOTATY Ha
MPUJICTIII HACUIM 3 METOI0 OI[IHIOBAHHS
HaWHECTIPUATIUBININX BILIUBIB.

6.5.4.4. Mooenweanna i po3paxyHoxK
KOMOIHOBaAHOT  cucmemu  «Koia — —
KOHCMPYKUin)

(1) Jns  BuU3HAYECHHS  BIUIUBIB B
KOMOIHOBaHi cucremi «KOJist —

KOHCTPYKITIS» MOXK€ BHUKOPHUCTOBYBATHUCS
MO/I€JIb, N0J1aHa Ha puc.6.19.

JCTY-H B EN 1991-2:2010

— Other actions such as creep, shrinkage,
temperature gradient etc. shall be taken into
account for the determination of rotation and
associated longitudinal displacement of the end
of the decks where relevant.

(2) Temperature variations in the bridge
should be taken as AT, (see EN 1991-1-5),

with yand y takenas 1,0.

NOTE 1 The National Annex may specify alternative
values of AT\, . The values given in EN 1991-1-5 are
recommended.

NOTE 2 For simplified calculations a temperature
variation of the superstructure of AT = +35

Kelvin may be taken into account. Other values may
be specified in the National Annex or for the
individual project.

(3) When determining the combined response
of track and structure to traction and braking
forces, the traction and braking forces should
not be applied on the adjacent embankment
unless a complete analysis is carried out
considering the approach, passage over and
departure from the bridge of rail traffic on the
adjacent embankments to evaluate the most
adverse load effects.

6.5.4.4 Modelling and calculation of the
combined track/structure system

(1) For the determination of load effects in

the combined track/structure system a model
based upon Figure 6.19 may be used.

N\

il
I |

o
S
Ilo3nayeHHs

(1) Komis

(2) Bepxus OymoBa (HACTHI, IO Ma€ ABa MPOIHOTH
1 OTHOTIPOJTLOTHUM HACTHI)

(3) Hacun

(4) PeiikoBuii TemneparypHHit
SIKIIIO €)

KomreHcatop (

™ (6)

Key

(1) Track

(2) Superstructure (a single deck comprising two spans
and a single deck with one span shown)

(3) Embankment

(4) Rail expansion device (if present)

(5) Longitudinal non-linear springs reproducing the
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(5) Tlo3moBxkHi HemiHiMHI TpYXHI B’s31, SKi
3a0e3MeuyoTh HaJISKHY XapaKTEPUCTHKY
«TI03/IOB)KHE HAaBaHTa)KEHHS — TIEPEMIIIICHH )

(6) Tlo3moBkHI THpPYXHI B’s3i, IO BiATBOPIOIOTH
TI03/JOBXKHIO JKOPCTKicTh K HacThiy Ha HepyxoMmii
oropi 3 ypaxyBaHHSIM KOPCTKOCTEH, OCHOB, OITOp 1
ONOPHUX YaCTHH.

Pucynox 6.19 — Ilpuxiag momedi cucTeMHu
«KOJIIfl — KOHCTPYKIisD

(2) XapakTepucTuKa «IO3J0BXKHS CUJIa —
nepeMimeHHs» Kol abo peiHKoOBUX OIOp
MOXYTb OyTu Mpe/ICTaBIeH1
CHIBBIIHOIIIEHHSIM, TIOKa3aHUM Ha pHuC.
6.20, 3 MOYATKOBMM OIIOPOM MPYKHOMY
3cyBy (kH/MM s mepeminienns Ha 1 M
KOJIIT)

longitudinal load/ displacement behaviour of the
track

(6) Longitudinal springs reproducing the longitudinal
stiffness K of a fixed support to the deck taking

into account the stiffness of the foundation, piers and
bearings etc.

Figure 6.19 - Example of a model of a
track/structure system

2) The longitudinal load/ displacement
behaviour of the track or rail supports may be
represented by the relationship shown in
Figure 6.20 with an initial elastic shear
resistance [kN/mm of displacement per m of
track] and then a plastic shear resistance k
[kN/m of track].

IHo3HaueHHs

(1) Io3noBxHs 3cyBHA chia 1 KONl Ha OJWHHIIIO
JIOBXKUHU

(2) mepemimieHHs peHKH BiTHOCHO BEPXY HACTUITY
(3) Omip petiku Ha mmani (HaBaHTaxeHa Kouist) (
3Mep3nuii  Oajmact abo Oe3bamactHa Kouis 13
3BHYAWHUM KPIILICHHSIM )

(4) Onip mman B 0anacri (HaBaHTa)KeHa KOJist)

(5) Orip peiikn Ha mmanxax (HaBaHTaXXeHa KOMis) (
3Mep3muid  Oamact abo OesbamacTHa Komis i3
3BUYAHHUM KPITUICHHSIM)

(6) Omip mman B 6anacTti ( HEHaBaHTaKEHA KOJIis)

Pucynok 6.20 —3miHIOBaHHSI MO3/10BKHBOI
3CYBHOI CWJIW TIPH MO3/I0BKHBOMY NepeMillleHHi
KOJIil a1 ogHiel KoJii

NPUMITKA 1. BennuuHu NO310BXKHBOIO OHOPY
TIPA PO3PaXYHKY >KOPCTKOCTI CHCTEMH «PEHKH —
OamacT-micT»  MOXYTh ~ Oyrm  momaHi B
HAI[IOHAIGHOMY  JOoAaTKy abo  y3TOmKeHi 3
(haxiBISIMU, BU3HAYCHUMHU BTOMY 5K TOAATKY.
IIPUMITKA 2 . Mogenb, HaBeneHa Ha puc. 6.20, €
YUHHOIO I OUTBIIOCTI MOCTIB (IIpOTE€ HE IS
peiiok, 3arnmuONeHNX y HacWuil 0e3 CTaHAapTHUX
3aKpIIUICHB)
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-
u (2)

Key

(1) Longitudinal shear force in the track per unit length
(2) Displacement of the rail relative to the top of the
supporting deck

(3) Resistance of the rail in sleeper (loaded track)
(frozen ballast or track without ballast with
conventional fastenings)

(4) Resistance of sleeper in ballast (Ioaded track)

(5) Resistance of the rail in sleeper (unloaded track)
(frozen ballast or track without ballast with
conventional fastenings)

(6) Resistance of sleeper in ballast (unloaded track)
Figure 6.20 - Variation of longitudinal shear force
with longitudinal track displacement for one track

NOTE 1 The values of longitudinal resistance used for
the analysis of rail/ballast/bridge stiffness may be
given in the National Annex or agreed with the
relevant authority specified in the National Annex.

NOTE 2 The behaviour described in Figure 6.20 is
valid in most cases (but not for embedded rails without
conventional rail fastenings etc.).

(3)P Where it can be reasonably foreseen that



(3) Sko MOXKIMBO MependaYnTH, K caMme
MOXYTh 3MIHIOBATHCSl BJIACTUBOCTI KOJIii B
MailOyTHROMY, 1€ HAJIC)KUTh BPaXOBYBAaTH
y  BIONOBIIHOCTI 3  BU3HAYCHUMU
BHMOTaMH.

INPUMITKA Taki BUMOTM MOXE BHU3HAYaTH
lHJ_'[I/IBII[yaJ'ILHI/Iﬁ IIPOCKT

(4) II [Jna  oOuucieHHs  MOBHOI
MO3JI0BKHBOT peakiii omopu FL 1 mis
MOPIBHSAHHS ~ MOBHOTO  €KBIBAJIEHTHOTO
Hallpy’)KeHHs. B peWKax 3 JOIYCTUMOIO

BEJIMYUHOIO MOBHUM BILJIUB Mae
BUpaxXOBYBaTHCS 3a CIIBBIAHOUICHHIM
F =) wuF;
2z (6.24)
ae:

Fii— mo3noBxHs peaxiisi OKpeMoi ornopu
Bijl BIUIUBY |,
W - U1 OOYMCIICHHS HABAHTA)KEHHS Ha

BEPXHIO OyJIOBY, ONIOPH 1 HACTUITY
BUKOPHUCTOBYETHCS (DaKTOP CHUIBHOI Aii,
Br3HayeHni B EN 1990 A2 .

W - U1 OOYMCIIEHb HANIPYKEHb B peKax

BEJIMYMHA Y/ ,; MA€ NPUIMaTHCS TaKOIo, 110
nopisaioe 1,0.

(5) Ilpu BU3HAYCHHI BIUIUBY BiJ KOXKHOTO
HaBaHTaXCHHS Mae BpPaxoOBYBaTHCS
HEJIHIHHA MOJENb JKOPCTKOCTI  KOJIii,
rokasaHa Ha puc.6.20

(6) Tlo3noBxHI cuiM B peiikax 1 oropax,
0 BUHUKAIOTH BiJ KOXXHOTO BIUIKBY,
MOXYTh  CIOJydaThCs  Ha  MIiACTaBi
MPUHIIMUITY CYIEPIIO3UIIii.

6.5.4.5 Kpumepii npoekmyeanns

MNPUMITKA VY HauioHalbHOMY IOATKy MOXYTb
BHU3HAYATHCS 1HIII BUMOTH

6.5.4.5.1 Koumnist

(1) Jns peiiok 1 mnpueaHaHOi oOMOpH
JOTMYCTUMI IOJAaTKOBI HaAIPYKECHHS,
BHUKJIMKaHI CHLUIBHOIO peaKIriero
KOHCTPYKIIA 1 KOJii Ha pi3HI BIUIMBH,
MaroTh oOMexyBaTucs TaKUMH
BETTUYMHAMU;

- ctuck 72 H/ Mmm2,

- postar 92 H/ mm?

(2) OOMexeHHs BEIMYUH HANpyXeHb Y
peiikax, moaane B 6.5.4.5.1(1) , 36epiratoth
YWHHICTE IS KOJIH IS

- peiiok UIC 60 3 MIIHICTIO HA PO3TST
monaiimenmre 900 H/ Mmm?;

JCTY-H B EN 1991-2:2010

the track characteristics may change in the
future, this shall be taken into account in the
calculations in accordance with the specified
requirements.

NOTE The individual project may specify the
requirements.

(4)P For the calculation of the total
longitudinal support reaction Fand in order
to compare the global equivalent rail stress
with permissible values, the global effect is
calculated as follows:

F = F.
L= 2wl (6.24)

with:

Fii the individual longitudinal support reaction
corresponding to the action i,

v, for the calculation of load effects in the

superstructure, bearings and substructures the
combination factors defined in EN 1990 A2
shall be used,

w,; for the calculation of rail stresses, v,

shall be taken as 1,0.

(5) When determining the effect of each
action the non-linear behaviour of the track
stiffness shown in Figure 6.20 should be
taken into account.

(6) The longitudinal forces in the rails and
bearings resulting from each action may be
combined using linear superimposition.

6.5.4.5 Design criteria
NOTE Alternative requirements may be specified in
the National Annex.

6.5.4.5.1 Track

(1) For rails on the bridge and on the adjacent
abutment the permissible additional rail
stresses due to the combined response of the
structure and track to variable actions

should be limited to the following design
values:

— Compression: 72 N/mm?,

— Tension: 92 N/mm?.

(2) The limiting values for the rail stresses
given in 6.5.4.5.1(1) are valid for track
complying with:

— UIC 60 rail with a tensile strength of at least
900 N/mm?,
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- IS TIPSIMUX KOJIIH a00 BUKPHUBJICHHX 3
paxiycom r> 1500 m,

OPUMITKA JIns «komit Ha Oamacti 3
IOJATKOBUMH OIYHUMH OOMEKEHHSIMH KO 1 ISt
6e3rocepeTHbO 3aKPIIUIEHUX KOJIiH Taki MiHIMaIIBHI
BEIMYMHA 1 pajiyc MOXyTh OyTHM 3MEHIIEHI 3a
Y3TOKECHHAM 3 HANICKHAMH  (axiBIUIMH,
BU3HAYCHUMH Y HAIlIOHAIbBHOMY JIOJIATKY.

- ansg Kojid Ha OamacTi 31 mmamamu 3
BaXKOTO OETOHY NMpH HAMOLIBIIIN BigcTaHi
MDK mmamamMd 65 oM abo s
€KBIBAJICHTHUX KOHCTPYKIIif KOJIii,

- Ui KOJii Ha Oamacti 31 3MIHEHUM
OanmacToM i HnajiaMu 1apom
3aBTOBINKK MioHaWMmeHme 30 cm. ko
nepesniyeHi KpUTepii He BUKOHYIOTBCS, Ma€e
MPOBAJUTHUCS CHEIllaJIbHE BUBYEHHS IS
BU3HAYCHHS JOJATKOBHUX 3aXO0/IIB.
MPUMITKA Jl5ns iHIIMX CTaHIAPTIB KOHCTPYKIIiH
KOJIiH (30KpeMa TakKuX, IO 3a3HAITh OIYHOI mii) i
JUISl THIIMX TUIIB PEHOK PEKOMEHAYEThCS, IO00H
HaWOUTBII  JTOJIATKOBI HANpYyXEHHS B pelkax
BU3HAYAINCSA y HANIOHAJIBHOMY J0AaTKy abo B
IHJIMB11yaJIbHOMY MPOEKTI.

6.5.4.5.2 I'pannyni BenuuuHu nedopmarii

KOHCTPYKIII{
(1) IT dedopmariii, BUKIMKaH] TITOBUMH 1
ralbMIBHUMHM ~ CHJIAMH,  MarOTh  HE

TIEPEBUIIYBATH TaKi BEIIMUYNHU:

- 5 MM IS CYHIUTBHUX 3BapEHUX peHoK 0e3
TeMIIEPaTypHUX KOMIIEHCAaTOpiB abo 3
TaKUMHU KOMIIEHCATOpaMH1 Ha OJTHOMY KIHII
HACTHUITY,

- 30 MM 3a HasBHOCTI TeMIIEPaTypPHHUX
KOMIICHCATOpIB Ha 000X KIHIIX HACTHIY,
KO0 OajacT € CyIUIbHUM Ha  KIHIT
HACTHUITY,

- TIEpEeMIIICHHS, 10 TEPEeBUITYIOTH 30 MM,
MalTh JOIMYCKATUCSA TUIBKH SKIIO Oayiact
nepeadayae MPOMDKOK JIJIsl TIEPEeMIIICHHS 1
nepeadayeHo BCTAaHOBJICHHS T
TEeMIIePaTYpPHUX KOMIIEHCATOPIB.
ae Og, MM €:

- BIIHOCHE TO3JIOBKHE TMEPEMIIICHHS MDK
KIHIIEM HACTHIIy 1 HalOIMKYOI OMOPOIO
abo
- BITHOCHE TO30BXHE MEPEMIIIEHHS MK
JIBOMa TOCIIIJIOBHUMH HAaCTHUJIAMHU.

(2)I1 4 BUINAJKYy  BEPTUKAJIBHUX
HaBaHTAXXEHb Bl PYXOMOTO  CKIay
(BKJIFOUHO 11O JIBOX KOJIii, HaBaHTaXEHHUX
3a moaemmo LM 71 (i, sixkmo motpibHo, 3a
monemto SW/0) ) 6, , MM nedopmartii He
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— straight track or track radius r> 1 500 m,

NOTE For ballasted tracks with additional lateral
restraints to the track and for directly fastened
tracks this minimum value of track radius may be
reduced subject to the agreement of the relevant
authority specified in the National Annex.

— for ballasted tracks with heavy concrete
sleepers with a maximum spacing of 65 cm
or equivalent track construction,

— for ballasted tracks with at least 30 cm
consolidated ballast under the sleepers.
When the above criteria are not satisfied
special studies should be carried out or
additional measures provided.

NOTE For other track construction standards (in
particular those that affect lateral resistance) and other
types of rail it is recommended that the maximum
additional rail stresses is specified in the National
Annex or for the individual project.

6.5.4.5.2 Limiting values for the deformation
of the structure

(1)P Due to traction and braking s [mm] shall
not exceed the following values:

— 5 mm for continuous welded rails without
rail expansion devices or with a rail
expansion device at one end of the deck,

— 30 mm for rail expansion devices at both
ends of the deck where the ballast is
continuous at the ends of the deck,

— movements exceeding 30 mm shall only be
permitted where the ballast is provided

with a movement gap and rail expansion
devices provided.

where 65 [mm] is:

— the relative longitudinal displacement
between the end of a deck and the adjacent
abutment or,

— the relative longitudinal displacement
between two consecutive decks.

(2)P For vertical traffic actions (up to two
tracks loaded with load model LM 71 (and
where required SW/0) o6, [mm] shall not

exceed the following values:



MOBHHHI MIEPEBUIIYBATH TaKi BETMUNHU:

- 8 MM, SKIIO BpaxOBYEThCS CILIbHA
peakiiis KOHCTPYKUIi 1 Koii (YnHHA, SKIIO0
€ oauH abo J>KOJHOTO TEMIIEPATypPHOTO
KOMIIEHCATOpa Ha HaCTHI);

- 10 MM, SKIIO HEXTYETbCS CHUIbHA
peakiis KOHCTPYKIIIi 1 KOJIii.

TyT Jy

- TO3J0BXHE TEPEMIIIEHHS BEPXHBOI
MOBEPXHI HACTWIYy Ha HOro  KiHIIi,
BHKJIMKAaHE HOTO Jedopmarriero.

NPUMITKA 3a yMOBHM, SKIIO JOMYCTHMI
JIOIATKOBI HANpyXeHHs B peilkax 3a 6.5.4.5.2(1),
a00 6.5.4.5.2.(2) nepeBureHo, ad0 AKIIO MOXKIIUBI
3MIHM B KOHCTPYKIi, abo mepenbaveHo

BJIAaITYBaHHS TEMIIEPATYPHOI'O KOMIICHCATOpA.

(3) BeprukanbHi mepeMillleHHS] BEPXHBOI
MOBEPXHI HACTUIy BIAHOCHO CYCILAHIX
KOHCTPYKIH (onopH abo 1HIIOTO HACTHUILY)
Oy, MM, HE MOBUHHI MEpPEBULIYBaTH TaKl

BEJTUYIHMHU:
- 3 MM JUIsl HAalOUIBIIOT HIBUIKOCTI MOTATY
1o 160 km/ron.;

- 2 MM JuIsi HAaWOUTBIIIOT ITBUAKOCTI TIOTSTY
noHazx 160 km/ron.

(4) Jns  OGesmocepeaHbO  3aKPIMJICHUX
pEeHoK 1 3aKpilieHb MalOTh TMEPEBIPATUCS
XapaKTEePUCTHKKA OMOp 1  3aKpiljieHb
CTOCOBHO BUHHKHEHHS B HUX BIAIIOBIIHUX

TPaHUYHHUX CTaHIB (BKIIFOUHO 3
BTOMJICHICTIO) Bl  BEPTUKAJIBHUX CHII,
CIPSMOBaHUX JIOTOPH (mpu pisil

BEPTUKAJIBHHUX CHJI BiJl PyXOMOTO CKJIaay),
NPUKIAJCHUX JI0 PEHKOBHX oOmOp i
3aKpITUICHb.

6.5.4.6 Memoou oouucnens
OPUMITKA Iami mnomiOHI MeTOmTM MOXYThH
BU3HAYATHCS Yy HAIllOHANBHOMY HOJaTky abo B

1HANBITyaTbHOMY IPOEKTI.

(1) MoxHa 3acTOCOBYBAaTH Taki METOJU
o0urciaeHb CHOUIBHOT peakmii  Komii 1
KOHCTPYKIINA [Js1 TMEepeBIpKM BUKOHAHHS
Kkputepii , HamaHux y 6.5.4.5. Kpurepii
NPOEKTYBaHHSA Juid  OajdacTHUX  KOJIiH
MOJYTh OYyTH MiZICYMOBaHi TaK:

a) TIO3/I0BXKHE BITHOCHE MEpEeMIIIeHHs Ha
KIHIIl HAaCTWJIy Ma€ pO3AULITHCS Ha Bl
CKJIQJIOB1 JUISl YMOJKIIUBJICHHS MOPIBHSAHHS
JOMYCTUMHMX BEJIWYMH Oy, IOB’S3aHUX 3

TSITOBUMH 1 TalIbMIBHUMH CHJIaMH, TaKOX

JCTY-H B EN 1991-2:2010

— 8 mm when the combined behaviour of
structure and track is taken into account

(valid where there is only one or no
expansion devices per deck),

— 10 mm when the combined behaviour of the
structure and track is neglected.

where 6, [mm] is:

— the longitudinal displacement of the upper
surface of the deck at the end of a deck
due to deformation of the deck.

NOTE Where either the permissible additional stresses
in the rail in 6.5.4.5.1(1) are exceeded or the
longitudinal displacement of the deck in 6.5.4.5.2(1) or
6.5.4.5.2(2) is exceeded either change the

structure or provide rail expansion devices.

(3)P The vertical displacement of the upper
surface of a deck relative to the adjacent
construction (abutment or another deck) 9,

[mm] due to variable actions shall not

exceed the following values:

— 3 mm for a Maximum Line Speed at the
Site of up to 160 km/h,

— 2 mm for a Maximum Line Speed at the
Site over 160 km/h.

(4)P For directly fastened rails the uplift
forces (under vertical traffic loads) on rail
supports and fastening systems shall be
checked against the relevant limit state
(including fatigue) performance
characteristics of the rail supports and
fastening

systems.

6.5.4.6 Calculation methods

NOTE Alternative calculation methods may be
specified in the National Annex or for the individual
project.

(1) The following calculation methods enable
the combined response of the track and
structure to be checked against the design
criteria given in 6.5.4.5. The design criteria
for ballasted decks may be summarised as:

a) Longitudinal relative displacement at the
end of the deck split into two components

to enable comparison with the permitted

values: o, due to braking and traction and
o, due to vertical deformation of the deck,
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0, Bil BepTUKaIbHUX Jedopmaniit
HACTHUITY.

0) HaOUTBIII JOJATKOBI HANpPYKEHHS B
HACTHIII;

B) HaWOUIBIII BEPTHKAIbHI  BIIHOCHI
HepeMilIeHHs Ha KiHIl HACTHITY O, .

Jist 6e3mocepeIHbO 3aKPIIEHUX HACTUIIIB
JI0JIaTKOBa HeoOXiJHa nepeBipka
BEPTUKAJIBHHUX CHJI, CIIPSIMOBAHUX JOTOPH,
BiAmoBinHO 10 6.5.4.5.2(4).

(2) Y 6.5.4.6. HaBeZieHO CHPOLICHUIT METO/
OIIHIOBaHHS CHUIBHOI peakiii BUIbHO
oOmeptoi ab0 HEpO3pI3HOI KOHCTPYKIIII,
fAKa CKIQJa€eTbcd 3 OJHOTO MOCTOBOTO
HACTHIIy 1 KOJIii, Ha JII0 PI3HUX YMHHUKIB
JUI KOHCTPYKIIIM, B SKUX TeMIlepaTypHUIl
0510k Mae oBxkuHY Lt 10 40 M.

(3) Jna  KOHCTpyKUIH,  sIKI  He
3aI0BOJIBHAIOT  BUMOTH  6.5.4.6.1, 'y
nomatky G TpeacTaBIeHO — METO[
BHU3HAUEHHS CIUIBHOI peakiii KOHCTPYKIIii
1 KoJ1i{ Ha /1110 PI3HUX YUHHUKIB JUIS:

- BUIbHO o00mepTux abo Hepo3pi3HUX

KOHCTPYKITif OKPEMOTO MOCTOBOTO
HACTHITY,
- KOHCTPYKIIIM, SKI CKJIQJarOThCA 3
IIOCJIIJOBHOCTI BUIBHO obmepTux
HACTWIIB,

- KOHCTPYKIII, SKI CKJIQJarOThCA 3
MOCTIIOBHOCTI  OKPEMHUX  HEPO3PIZHHUX
HACTHIIIB.

(4) Kpim TOTrO, AN IHIIUX THUIIB KOJIHA 1
KOHCTPYKI[1H PO3paxyHKH MOHa
MIPOBOJUTH Y BiAmoBigHoCTi 10 BHMoOr Of
6.54.2 -6.5.4.5.

6.5.4.6.1 Memoo cnpouiernoz2o po3paxyHky
07151 OKpemMoz2o Hacmuuy

(1) [Hns  Bepxupoi  OynoBH,  siKa
CKJIQJIa€ThCS 3 OKpeMoro Hactuily (3
BUIBHO obmepTuMu, HEPO3PI3HUMH
MPOJBOTaMHU, 3 HEPYXOMUMHU ONOpamMu Ha
OJIHOMY KiHII1 HEpO3PI3HUX MPOJILOTIB 1 3
MPOMDKHUMHU PYXOMHMH OIIOpaMHu)
HAJICKUTh TEPEBIPSITH HANPYKEHHS B
peiikax, o0 3a0e3neynTu

- JIOCTaTHIO JKOPCTKICTh K BEpXHBOI
Oys0BU 1IOOM BEIMUYMHA NEPEMILIEHHS Og
HACTHJIy B TO3J0BKHBOMY HAIpPSIMKY BiJ
Iii TATOBUX 1 TaJdbMIBHUX 3YCHIIb HE
MEPEeBUIYBAIA 5 MM MiJ JI€I0 TITOBUX 1
TaIbMIBHUX  3yCWJIb, BH3HAUE€HUX ¥
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b) Maximum additional stresses in the rails,

¢) Maximum vertical relative displacement at
the end of the deck, o, .

For directly fastened decks an additional
check on uplift forces is required in
accordance with 6.5.4.5.2(4).

(2) In 6.5.4.6.1 a simplified method is given
for estimating the combined response of a
simply supported or a continuous structure
consisting of single bridge deck and track to
variable actions for structures with an
expansion length Ly of up to 40m.

(3) For structures that do not satisfy the
requirements of 6.5.4.6.1 a method is given in
annex G for determining the combined
response of a structure and track to variable
actions for:

— simply supported or a continuous structure
consisting of a single bridge deck,

— structures consisting of a succession of
simply supported decks,

— structures consisting of a succession of
continuous single piece decks.

(4) Alternatively, or for other track or
structural configurations, an analysis may be
carried out in accordance with the
requirements of 6.5.4.2 t0 6.5.4.5.

6.5.4.6.1 Simplified calculation method for a
single deck

(1) For a superstructure comprising of a
single deck (simply supported, continuous
spans with a fixed bearing at one end or
continuous spans with an intermediate fixed
bearing) it is not necessary to check the rail
stresses providing:

— the substructure has sufficient stiffness, K to
limit &, the displacement of the deck

in the longitudinal direction due to traction
and braking, to a maximum of 5 mm

under the longitudinal forces due to traction
and braking defined in 6.5.4.6.1(2)

(classified in accordance with 6.3.2(3) where



6.5.4.6.1(2) (kmacudikoBaHUX,  SKIIO
HEOOXimHO, BiamoBimHO g0  6.3.2(3).
MaroTb BpaxoByBaTHCS KOHQIrypamis i
BJIACTUBOCTI KOHCTPYKIIH, TOTPiOHI amst
BU3HAYCHHS TIEPEMIlICHh 1 HaBEJCHI B
6.5.4.2(1).

- BEPTUKAJbHI BIUIMBH PYXOMOTO CKIIAIy
O, , TO3J0BXHI MEPEMIllIeHHS BEPXHbOI

MOBEPXHI HACTWIY Ha HOro  KiHIIi,
BUKIIMKaHI jaedopMallicro HAcTUIy He
MMOBUHHI MIEPEBUIITYBATH 5 MM;

- BEJIMYMHA TEIJIOBOTO pO3MIUPEeHHS LT
Merte Bix 40 mm.

MNPUMITKA VY HauioHalbHOMY JO/ATKy MOXYTb
Oyrn  Bu3HaueHi  iHmI  KpuTepii,  HpoTe
PEKOMEHAYIOTHCS KpHTepﬁ, HOI[aHi B 1bOMY
po3aii.

(2) T'panumi  3acTOCyBaHHS  METOIY
po3paxyHKy, HaBegeHoro B 6.5.4.6.1 , taki:
- KO;mi 1 KOHCTPYKUIi, JUIsl SKHX

BUKOHYIOTHCSI ~ BHMOTH,  TOJlaHI B
6.5.4.5.1(2).
- TO3/I0BKHIN MJIACTUYHUN 3CYBHUU OMIp
Kk mopiBHIOE:

HeHaBaHTaxeHa koiist: Big k = 20 mo 40 xkH
Ha 1 M Kouii,

- BEpTHUKAJIbHE
PYXOMOTO CKIIafYy.
Mogens HaBantaxenns 71 (I, sxmo
HeoOXigHO, Mojaenb HaBaHTaxeHHs SW/0)
npu « = 1 BigmoBigno g0 6.3.2(3),
MOJENb HaBaHTaxeHHs SW/2,

MNPUMITKA. Meron 30epirae YWHHICTD IS

BEJIMYMH (! , KO HaBaHTaKeHHS Bin o X LM71
MeHIIe abo TOpiBHIOE HaBaHTaKeHHs Bix SW/2

- BIUTMBY, BUKJIMKAH] TaIbMYBAHHSIM JIJISI:
MoJienni HaBaHTakeHHs 71 (1, sSIKIo
HeoOXiaHO, Moesi HaBaHTaxkeHHsT SW/0)
1 MoJieni HaBaHTaxxeHHs HSLM:

Qik = 20 KH/M,

MoJiel HaBaHTaxxeHHsT SW/2::

Qibk — 35 eH/m.

- BIUTMBM, BUKJIHKAHI TATOIO:

Qiak= 33 kH\Mm, oOMexeHi HaOLTbIIO0 Qlak
= 1000 xH.

- BIUIMBHU, BUKIIUKaH1 TEMIEPaTyporo:
3MiHIOBaHHS Temmepatypu: AT, HacTuiy

HaBaHTAXXEHHSI  BIX

AT, <35 rpaa. KenbBina,
3MiHIOBaHHs  TeMmmeparypu AT peliku
AT, <50 rpaa. KenbBina

Haii0inpma pisHuLS TemnepaTyp peiok i
HACTUITY:
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required). For the determination of the
displacements the configuration and
properties of the structure given in 6.5.4.2(1)
should be taken into account.

— for vertical traffic actions o, , the
longitudinal displacement of the upper
surface of the deck at the end of the deck due
to deformation of the deck does not exceed
smm,

— expansion length Lt is less than 40m,

NOTE Alternative criteria may be specified in the
National Annex. The criteria given in this clause are
recommended.

(2) The limits of validity of the calculation
method in 6.5.4.6.1 are:

— track complies with the construction
requirements given in 6.5.4.5.1(2).

— longitudinal plastic shear resistance k of the
track is: unloaded track: k = 20 to 40 kKN per
m of track, loaded track: k = 60 KN per m of
track.

— vertical traffic loading:

Load Model 71 (and where required Load
Model SW/0) with « =1 in accordance with
6.3.2(3),

Load Model SW/2,

NOTE The method is valid for values of « where
the load effects from o x LM71 are less than or
equal to the load effects from SW/2.

— actions due to braking for:

Load Model 71 (and where required Load
Model SW/0) and Load Model

HSLM:

Qibk = 20 kN/m,

Load Model SW/2:

Qibk = 35 kN/m.

— actions due to traction:

Qi = 33 KN/m, limited to a maximum of Qjak
= 1000 kN.

— actions due to temperature:

Temperature variation AT, of the deck:

AT, <35 Kelvin,
Temperature variation AT, of the rail:
AT, <50 Kelvin,

Maximum difference in temperature between
rail and deck:
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|AT, —AT,| <20 rpan. Kenbpina 6.25

(3) To3n0BXHI CHIIM, BUKJIHKAHI TITOIO 1
raJibMyBaHHSIM, IO [JIIOTh Ha HEPyXOoMi
oropu, BPaxOBYIOThCS MHOKEHHSM
TATOBUX 1  TajdbMIBHUX  CWJI  Ha
3MEHIIYBJIbHUIN KOCQILi€HT, HABEICHUN Y

Tadn. 6.9

MNPUMITKA ][ns mopTaJbHUX 1 3aMKHYTHX paM
PEKOMEHAYEThCH, uroou 3MEHIITYBaTbHUMA

koepinient & gopiBmioBaB 1. YV nomatky G

MIPE/ICTaBICHO IHIIMA MeTon abo pOo3paxyHOK
BiJMOBiMHO 110 TL.II. 6.5.4.2 —6.5.4.5

AT, — AT, | < 20 Kelvin. 6.25

(3) The longitudinal forces due to traction and
braking acting on the fixed bearings may

be obtained by multiplying the traction and
braking forces by the reduction factor

given in Table 6.9.

NOTE For portal frames and closed frames or boxes it
is recommended that the reduction factor & be taken

as unity. Alternatively the method given in annex G or
an analysis in accordance with 6.5.4.2 to 6.5.4.5 may
be used.

Table 6.9 - Reduction factor for the determination of the longitudinal forces in
the fixed bearings of one-piece decks due to traction and braking

Overall length of structure | Reduction factor &
[m]

Continuous track Rail expansion Rail expansion
devices at one devices at both
end of deck ends of deck

< 40 0,60 0,70 1,00

Tadnnusa 6.9 — 3meHumyBajabHuii KoedilieHT A1 BHU3HAYEHHsI MO3/IOBXKHIX CHJI B HEPYXOMHUX OMNOpax
OHOONIOPHOT 0 HACTHILY, BUKJIMKAHMUX TATOK0 i raJibMyBaHHAM

IloBHa moBXXMHA
KOHCTPYKLIi, M

3MEHIITYBaJIbHUHI
koediuient &

BesnepepBHa kouis

PeiikoBuii Temneparypuuii | PeiikoBi TeMIiepaTypHi

KOMIICHCATOp Ha OJHOMY
KIHI[l HACTUITY

KOMIIGHCAaTOpH Ha 000X
KIHISIX HACTHITY

<40

0,60

0,70

1,00

(4) Benmuumna mo3aoBxHBOI cwim  Fri, 1110
BUHUKAE B Kol  Bix 3MIHIOBaHHS
Temmneparypu ( BignmoBigHo a0 6.5.4.3) 1 nie Ha
HEPYXOMY OIIOPY, MOXKe€ OyTH OTpHMaHa B
Takuii crocio:

- JUIA MOCTIB 3 Oe3lepepBHUMHU 3BAapPCHUMH
peiikamu Ha 000X KIHUAX HAacTUIy 1
HEPYXOMHMH OTIOPAMH Ha OJHOMY 3 KiHIIIB
Frv, kH= % 0,6 k L1 (6.26),

npudomy K, kH/M — mo310BKHIM MIacTHYHUN
3CYBHHI OIlp, IO MPHUIIAJA€ HA OJIUHUIIIO
JOBXHUHU BIAMOBIAHO 10 6.5.4.4(2) s
HeHaBaHTa)keHol Kojil 1 Lt , M — HOBXHHA
TeMIepaTypHoro Oloka  BIOMOBIZHO  J0
6.5.4.2(1).

- 17 MOCTIB 3 0O€3MepepBHUMHU 3BAPEHUMU
peiikamu Ha 000X KIHIMX HacTWiy 1
HEPYXOMUMH OIOpPaMH, PO3TALIOBAHHUMH Ha
BifcTaHi L; BiA OJHOTO KIHIM HACTUIYy 1 Ha
Bixcrani L, Bix iHIIOrO:

Fr, kH= % 0,6 k (L.- L) (6.27)
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(4) The characteristic longitudinal forces Fr«
per track due to temperature variation
(according to 6.5.4.3) acting on the fixed
bearings may be obtained as follows :

— for bridges with continuous welded rails at
both deck ends and fixed bearings at one
end of the deck :

Fr«[kN] = + 0,6 k L+ (6.26)
with k [KN/m] the longitudinal plastic shear
resistance of the track per unit length
according to 6.5.4.4(2) for unloaded track
and Ly [m] the expansion length
according to 6.5.4.2(1).

— for bridges with continuous welded rails at
both deck ends and fixed bearings

situated in a distance L, from one end of the
deck and L, from the other end :

Frc[KN] = £ 0,6 k (L2- L1) (6.27)
with k [KN/m] the longitudinal plastic shear
resistance of the track per unit length



npu K , xH/M - 1NO310BXHIM IIaCTUYHUI
3CYBHUH OIp KOJII HA OJUHUINO JTOBXKHHH
BIJIIOBIIHO bi o) 6.5.4.4(2) JUISL
HeHaBaHTakeHol komii 1 L1 , M 1 Ly M
BIIOBIAHO 0 puc. 6.21

3AYBAKEHHSI (1) Hactun. mio Biamosigae Ly aGo Lo
MOJKE MICTUTH OJUH 200 OLTBIIIE TIPOIHOTIB.

|
I i
O N (@)
P R

Pucynok 6.21— HacTu 3 HepyXoMUMHU OIOpPaMH, He
PO3TAIIOBAHMMM HA OTHOMY KiHIIi

- JUIs MOCTIB 3 0Oe3NepepBHHUMHU 3BapHUMH
peiikaMu 3 HEpPyXOMUMH OIOpaMU 1 3a
HasIBHOCT1 TeMIIepaTypHUX KOMIIEHCATOPIB Ha
BUIbHOMY KIHI[I HACTUITY:

FTk, kH = + 20 LT, IpoTe FTk <1100 xH
(6.28) mpu Ly, M — TemmneparypHomy Oo1i
BiamoBinHO 10 6.5.4.2.(1).

- JUIS MOCTOBHX HACTHUJIIB 3
TeMIepaTypHUMHU KOMIIEHCATOpaMH Ha 000X
KIHIIAX:

Frv=0 (6,29)

NPUMITKA Jlns Komii, 10 BiAMOBiZalOTH
6.5.4.5.1(2) BenmuuHr K MaroTe npuiAMaTHCS 3a
nomatkom G2(3). Iumi BenmwuuHH K MOXYTH
BU3HAYATHCS B HAIlIOHAIBHOMY JIOIATKY

(5) BenuumaM TO3MOBXKHIX cmin  Fo,
MPUKIAJICHUX 70 KOJii Ha HEPYyXOMHX
oTopax, BHKJIMKaHUX nedopmanissmMu
HACTWJIY MOXXYTh OyTH OTpHUMaHi B TakKui
CI10Cio:

- JUIA MOCTIB 3 O€3lepepBHUMHU 3BAPHUMH
pelikaMu Ha 000X KIHIISIX 1 HEPYXOMHUMH
OmOpaMHd Ha OJHOMY KIHIII 3a HasBHOCTI

TEMIIEPaTypHOTO KOMITEHCATOPa Ha
BUIBHOMY KiHI[I HACTUITY:
Fow kH=120 L (6.30)

TyT L, M — JOBXHHa NEPIIOro MpOJbOTY,
SKILO paxyBaTH Bil HEPYXOMOi OIIOPU

- Ui MOCTIB 3  TeMIepaTypHUMHU
KOMIIEHCATOpaMU Ha 000X KIHISIX HACTUILY:
FQk, kH=0 (631)
(6) BeprukanbHe mEpeMIIIEHHs BEPXHbOI
MOBEpXHI  HAaCTHJIy  BITHOCHO  IHIIHX
KOHCTPYKIiH (omopa abo iHIIMI HACTHN),
BUKJIMKaHEe pI3HUMHU  BIUIMBAMH, MOXe
PO3paxoBYBATUCS 3 HEXTYBAaHHSM CIUIBHOT
peakiii KOHCTPYKIii 1 Kouii 1 3 mepeBipKoIo
3a KpUTEpiAMH, SIKi HaBeJeHO B 6.5.4.5.2(3).
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according to 6.5.4.4(2) for unloaded track
and Li[m] and L, [m] according to Figure
6.21.

N.B. (1) Deck corresponding to either Lior L2
may comprise of one or more spans.

| i I

@) N O

S T E—

Figure 6.21 - Deck with fixed bearings not located
at one end ¢

— for bridges with continuous welded rails at
the deck end with fixed bearings and rail
expansion devices at the free deck end:

Fr[KN] = = 20 Ly, but Fr <1100 kN (6.28)
with Ly [m] expansion length according to
6.5.4.2.(1).

— for bridge decks with rail expansion
devices at both ends:
Fr«= 0 (6.29)

NOTE For track complying with 6.5.4.5.1(2) values
of k may be taken from annex G2(3). Alternative
values of k may be specified in the National Annex.

(5) The characteristic longitudinal forces
Faox per track on the fixed bearings due to
deformation of the deck may be obtained as
follows:

— for bridges with continuous welded rails
at both deck ends and fixed bearings on one
end of the deck and with rail expansion
devices at the free end of the deck:
[kN]=+20L (6.30)
with L [m] the length of the first span near
the fixed bearing

— for bridges with rail expansion devices at
both ends of the deck:

Fac[kN] =0 (6.31)

(6) The vertical displacement of the upper
surface of a deck relative to the adjacent
construction (abutment or another deck) due
to variable actions may be calculated
ignoring the combined response of the
structure and track and checked against the
criteria in 6.5.4.5.2(3).
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6.6 AeponMHaMiyHi BIVIMBH PYXOMOIO
CKJIaTy

6.6.1 3aranbHi M0J1I0KeHHSA

(1) IT AeponmHamivyHi BIUIMBU BiJl PyXOMOTO
CKJIaJly MAalOTh BPaXxOBYBaTHCA,  SAKIIO
MPOEKTOBAaHI KOHCTPYKILIii IMO€THAHO 3
KOJTISIMH.

(2) IlepecyBanHsi pPyXOMOTro CKJIaay IO
Oymb-siKii ~ KOHCTPYKIil,  pO3TaloBaHil
no0nau3y KOJii BHKIMKAE PYyXOMY XBHIIIO
CTHCKY a0o0 po3TAryBaHHsS (IUB. puc.6.22-
6.25). BenuumHa  BIUIMBI  MIEPEBAXKHO
3aJIEKUTH BII:

- JIPyroro CTEMEeHI0 MBUJIKOCTI MOTATY,

- aepOJJMHAMIUYHUX BJIACTUBOCTEH MOTATY,

- (popMHU KOHCTPYKIIIH,

- po3TallyBaHHS KOHCTPYKLIH, 0COOINBO BiJ
BiJICTaHEW MK BaroHaMH 1 KOHCTPYKITIEIO.

(3) BrutuBu MOXyTh HaOIMKEHO 3aMIHEHO
€KBIBAJICHTHUMHU CHJIAMH, TIPUKIIAJICHUMH JI0
BEPXHIX 1 MITHECEHUX YAaCTUH TOTATY, SKIIO
MEePEBIPSAIOTHCS TOBHM | 1 €KCIUTyaTamiiHui
IPaHWYHI CTaHM, a TaKOX BTOMJIEHICTb.
Benmunan eKBIBAIGHTHUX CHUT TTOJIAOTHCS B
6.6.2 - 6.6.6

MPUMITKA [H1u1i BETUYMHA MOXKYTh BU3HAYATHCS B
HanionansHoMy popmaTky abo B 1HIMBIIyalbHOMY
TIPOCKT1. IPOTE PEKOMEHAOBAHO BEINYNHU, HABEICH1
B6.6.2 - 6.6.6

(4) VY posmimax 6.6.2 - 6.6.6 HaiibiTbIIa
MIBHUJKICTh V, KM/TOJ. Mae TpUAMATHUCS SK
HaWOLIbIIA MIBUIKICTh MOTATY 32 BUHITKOM
BUIIAJKIB, nepeadayeHuX EN 1990
A2.2.4(6).

(5) Ha mouarky i1 Ha KIiHII KOHCTPYKIIii,
MIPUETHAHOT IO KOJIii, Ha JIOBXXKMHAX 5 M BiJ
MoYaTky 1 BiA  KIHOA  KOHCTPYKIII,
BUMIPSHMX TapaJieIbHO KOJIiI, €KBIBAJEHTI
HaBaHTa)XKeHHI B 6.6.2 - 6.6.6 MamTh
30UTBIIYBATHCS] MHOKEHHSIM Ha TUHAMIUHUN
KoediIieHT, mo AopiBHIOE 2,0.

IMPUMITKA Hnst IMHAMIYHO YYTIUBUX
KOHCTPYKII{ BUIIE3TaJaHui AUHAMIYHUHN KoeilieHT
Moke OyTH HEIOCTaTHIM 1 MOXe TOoTpedyBaTH
BH3HAQUYEHHS HA IIJACTaBl JOJATKOBOI'O BHUBYEHHS.
MaioTh BpaxoByBaTHUCS TUHAMIYHI XapaKTEPUCTHKH
KOHCTPYKII# — YMOBH OONMpPAHHS, MIBHIKICTh PYXY 1
BINMOBiMHI  aepomMHAMIYHI BIUIMBH, a TaKOX
OUHAMIYHA peakilis KOHCTPYKIIH, B TOMY YHCII
OBUAKICTh XBWII TPOTHUHIB, IO BHHUKAE B
KOHCTpyKIii. KpiM Toro, mist OUHAMIYHO UYTIMBHX
KOHCTPYKIIif 301IBIIYBaIBHAN JTUHAMITHUHA
KOoeillieHT Moke OYyTH HEOOXiTHWM Ui YaCTHH
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6.6 Aerodynamic actions from passing
trains

6.6.1 General

(1)P Aerodynamic actions from passing
trains shall be taken into account when
designing structures adjacent to railway
tracks.

(2) The passing of rail traffic subjects any
structure situated near the track to a
travelling

wave of alternating pressure and suction
(see Figures 6.22 to 6.25). The magnitude
of the action depends mainly on:

— the square of the speed of the train,

— the aerodynamic shape of the train,

— the shape of the structure,

— the position of the structure, particularly
the clearance between the vehicle and the
structure.

(3) The actions may be approximated by
equivalent loads at the head and rear ends of
a train, when checking ultimate and
serviceability limit states and fatigue.
Characteristic values of the equivalent loads
are given in 6.6.2 t0 6.6.6.

NOTE The National Annex or the individual project
may specify alternative values. The values given in
6.6.2 t0 6.6.6. are recommended.

(4) In 6.6.2 to 6.6.6 the Maximum Design
Speed V [km/h] should be taken as the
Maximum Line Speed at the Site except for
cases covered by EN 1990 A2.2.4(6).

(5) At the start and end of structures
adjacent to the tracks, for a length of 5 m
from the start and end of the structure
measured parallel to the tracks the
equivalent loads in 6.6.2 to 6.6.6 should be
multiplied by a dynamic amplification
factor of 2,0.

NOTE For dynamically sensitive structures the
above dynamic amplification factor may be
insufficient and may need to be determined by a
special study. The study should take into account
dynamic characteristics of the structure including
support and end conditions, the speed of the adjacent
rail traffic and associated aerodynamic actions and
the dynamic response of the structure including the
speed of a deflection wave induced in the structure.
In addition, for dynamically sensitive structures a
dynamic amplification factor may be necessary for
parts of the structure between the start and end of the



KOHCTPYKIIH BCepeAnHi, TOOTO MiX ii MOYaTKOM i
KIHIIEM

6.6.2 Ilnocki BepTHKAJBHI NOBepxHi,
napaJjieJibHi HANPAMKY KOJIii (Hanpukiaaz,
NPOTHIIYMOBi 6ap’epn)

(1) XapakTepuCTHYHI BETHYNHHU BILTUBIB (i
MoJIaHo Ha puc.6.22
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structure.

6.6.2 Simple vertical surfaces parallel to
the track (e.g. noise barriers)

(1) The characteristic values of the actions,
+ Qu, are given in Figure 6.22.
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IMo3HayeHHst Key
(1) Iepepis (1) Section
(2) TToBepxHs KOHCTPYKIIii (2) Surface of structure
(3) Burusin 3ropu (3) Plan view

(4) IloBepxHSA KOHCTPYKIIT
Pucynok 6.22 — BeauunHu BIUIMBIB (ik
BEePTUKAJILHY MOBEPXHIO, MApaJieIbHY 10 KOJIil

(2) SIkmo XapakTepUCTUYHI BETMYHHH CHJI
MPUKIAJAIOTECS IO PYXOMOTO CKJIamy 3
HaWHECTIPUATIUBIIIOO aepoIMHAMIYHOIO
(GbopMOI0, BOHH MOXYTh 3MEHIIYBATHCS B
Takui crocio:

- MHOXHMK ki = 0,85 g mordaris 3
TJIAJKAMU OIYHUMH TIOBEPXHSIMH PYyXOMOTO
CKJIaITy

- koedimienT ki = 0,6 mng MBUAKICHUX
MaricTpaJibHUX MoTATiB (Hampuknaa, ETR,

Ha

(4) Surface of structure

Figure 6.22 - Characteristic values of actions
q:k for simple vertical surfaces

parallel to the track

(2) The characteristic values apply to trains
with an unfavourable aerodynamic shape
and may be reduced by:

— a factor k; = 0,85 for trains with smooth
sided rolling stock

—a factor k; = 0,6 for streamlined rolling
stock (e.g. ETR, ICE, TGV, Eurostar or
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ICE, TGV, Eurostar i momioHIX)

(3) KO pO3rIIsSIIA€ThCA HEBEJIMKA YacTHUHA
crint 3aBBumKA <1,00 M 1 3aBHOBXKKHU
<2,50 ™M (Hanpukian, MNPOTULIYMOBUI
eKpaH) Jis (wx Mae  30UIbIIyBaTHCA
MHOXEHHSM Ha Koedirient ko=1,3.

6.6.3 Iliocki ropu3oHTa/JbHI NOBepXxHi

HA/l KOJiIMH (HANPHUKJIa[, KOHCTPYKUIQ
3aXMCHHUX MOKPHUTTIB)

similar)

(3) If a small part of a wall with a height <
1,00 m and a length <2,50 m is considered,
e.g. an element of a noise protection wall,
the actions g« should be increased by a
factor k.

=13

6.6.3 Simple horizontal surfaces above
the track (e.g. overhead protective
structures)
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(3) HecHi koHCTpYKIIii
Pucynok 6.23— BequunHu BIIMBIB (kA1
NMPOCTOI FTOPU30HTAJIBHOI MOBEPXHi HAJ KOJIi€I0

(1) XapakTepucTHuHI BEJIMYMHN BIUIUBIB +
(2« MOJIaHO Ha puc. 6.23.

2) [upuna HaBaHTKCHHS
KOHCTPYKTHBHOTO eJIeMeHTa npu
JOCTiKEHHAX 30UIbInyeThes 10 10 M Bix
OCBOBOT JIiHIi KOTIT

(3) Mns motsrie, #AKi pyxalThCi B
MPOTUJICKHUX HANPSIMKaX, BIUIUBH MalOTh
MiACYMOBYBaTUCA. MarTh pO3risaaTucs
HaBaHTAXCHHSI JIUIIIE BiJ] IBOX MMOTSATIB.

(4) BmnomBM  (QaMOXXHA  3MEHIITYBaTH
IIJISIXOM MHOCHHsI Ha KoedirieHT Ki , sk
BH3HAYEHO B in 6.6.2.

(5) Cunm, mo AilOTh Ha Kpaillku CMyr
IIUPOKUX KOHCTPYKI[iH, SKi MEepeTUHAIOTh
KOJTIF0, MOXKYTh MHOXKUTHUCS Ha KOe(DilieHT
0,75, sxmo mupuHa nepesuirye 1,50 M.
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(2) Elevation

(3) Underside of the structure

Figure 6.23 - Characteristic values of actions gz
for simple horizontal surfaces

above the track

(1) The characteristic values of the actions, +
gz, are given in Figure 6.23.

(2) The loaded width for the structural
member under investigation extends up to 10
m to either side from the centre-line of the
track.

(3) For trains passing each other in opposite
directions the actions should be added. The
loading from trains on only two tracks needs
to be considered.

(4)The actions g2k may be reduced by the
factor k; as defined in 6.6.2.

(5) The actions acting on the edge strips of a
wide structure which cross the track may be
multiplied by a factor of 0,75 over a width up
to 1,50 m.



6.6.4 Iliocki ropm3oHTaJBHI NOBepXHi,
NPUETHAHI 10 KOJIii (HAaNMpUKJIaA, HaBicH
Haa mwiatgopmamMu 0e3 BepTHKAIbHUX
CTIHOK)

(1) XapakTepucTHuYHiI BEJIMYMHU BIUIMBIB +
Os« TOJaHO Ha puc.6.24 HE3aISKHO Bl
aepoIMHaMIYHOT (POPMHU MOTHATY.

(2) IIpu Oynp-sKOMY pO3TallyBaHHI B3/10BXK
MIPOEKTOBAHOT KOHCTPYKIIl BeNWYMHA (sk
Ma€ BHM3HAYaTHCSA BiA HAMOMMKYOI KOJIi.
SIKIIO pO3TISAAAIOTHCS KOHCTPYKIIIT 3 Pi3HUX
OOKIB KOJii, BINIMBU MaIOTh J0JaBaTHC.

(3) Sxmo Biacranb hg mepesuiiye 3,80 M,

BILIMB Ok MOX€E 3MEHIITYBaTHUCS
koedimienToM Ki:
)
E - {?: h, )
37 (6.32)
st 3,8 M <hg<7,5m
k3=0 g hg>7,5m (6,33)

ne: hg - BifcTaHb BiJ PiBHS TOJIIBKHA PEHKH
710 HECHOT KOHCTPYKLIT
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6.6.4 Simple horizontal surfaces adjacent
to the track (e.g. platform canopies with
no vertical wall)

(1) The characteristic values of the actions,
+ Qak, are given in Figure 6.24 and apply
irrespective of the aerodynamic shape of the
train.

(2) For every position along the structure to
be designed, ga«should be determined as a
function of the distance ag from the nearest
track. The actions should be added, if there
are tracks on either side of the structural
member under consideration.

(3) If the distance hg exceeds 3,80 m the
action gsx may be reduced by a factor ka:

(75-h,)
ky = ———
37 (6.32)
for3,8m<hg<75m
k3=0forhg>7,5m (6,33)

where;

hg distance from top of rail level to the
underside of the structure.

q 5 M) in (2)
A

08 —L::]—;:ET = e B e oy ST )

v tl:.;:sal I_':T'f- FTTTTT ““Hll“-’lk 11
04 \\ (W -

A . ' ¢

: \

03 N, —
\ B
=
A, \ ™~

0.2 <]

\. N ™~ — —— v=200kmh

~ T — - —— V=160kmh
0.1 ™~ ] T E— — s —— v=t20kmh
= . A — [ —— . —_—
0.0 - a. [
20 3.0 4,0 5.0 6.0 o[
IMo3HayeHHsT Key
(1) Tomepeunnit mepepis (1) Section

(2) biunmii Bug

(3) HecHi xoHCTpYKIii

Pucynok 6.24 — XapakrepuctuuHi BeJMYHHU
BIUIMBIB (3k IS TJIOCKHMX TOPHU30HTAJIBHHUX
MOBEPXOHB, MApaJIeJbHHX 10 KOJil

6.6.5 baraTtonoBepxHeBi KOHCTpPyKWii 3

(2) Elevation

(3) Underside of the structure

Figure 6.24 - Characteristic values of actions gz« for
simple horizontal surfaces adjacent to the track

6.6.5 Multiple-surface structures alongside
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BePTUKAJbLHUMH, TOPU3OHTAILHUMH i
HAXWJIEHMMH IJIOIMMHAMY B30B:K KOJIiii
(HanmpuKJaJ, BHUIHYTI NPOTHIIYMOBI
OrOpo/IKeHHsl, HaBicH Ha miIaTdopMaMu
3 BepTHUKAJIbHUMH CTIHKAMH i T.iH.)

(1) BenwunHu BIUTHBIB + Qak, SKi IT0JJAHO
Ha puc.6.25, MaroTh IPUKIAJATHCS
NEPIEHAUKYIISIPHO 4O PO3IIIAyBaHOL
MoBepXHi. BenmnunHu moBUHHI pUAMaTHCS
3a rpadikamu Ha puc.6.25 npu BiAcTaHi
KOl IK MeHIIOo1 3 BesmuuH a'g= 0,6 min ag
+ 0,4 max ag a6o 6 m (6.34), ne Bincrani
min ag i Max ag mokasaHo Ha puc.6.25

(2) Sxmo max ag > 6 M Mae mpUMaTHCs
BEJIMYMHA MaX ag= 6 M.

(3) Koedirientu ki i ko, MmaroTh BH3HAUATHCS
32 6.6.2

g I.'=|:?:K',"

= Ak =q l'()

max & g

;

[

! min a J
ag .

|

=

==

Pucynok 6.25 — BusHaueHnHs BimcTaneii min ag
and max ag Bix oci kouii.

6.6.6. BumiproBanusi MOBEPXOHb
OrOpoOIKYBAJIBHUX KOHCTPYKII moOHaa
00MeKyBaJIbHY JOBXKHHY (10 20 ™)
(ropM30HTaJIbHA TOBEPXHS HAA KOJI€I0 i
IOHANIMEHIIIe 0IHA BEePTUKAJIbHA CTiHKA,
HANPUKJIA, MiIMOCTKH TA i
TUMYACOBi KOHCTPYKIIII)
(1) VYci BmIMBH MaloOTh MPHUKIAJATHCS
HE3QJICXKHO BiI aepoadHaMivyHoi dopmu
MOTATY:
- Ha TIOBHIH
MTOBEPXOHb
+K4quc (6.35)
ne:
ik BU3BHAYAETHCS BIIMOBIIHO 70 6.6.2,
k4: 2

- JI0 TOPU3OHTAJbHHUX TTOBEPXOHb:
:Ek5q2k (636)

BHUCOTI BCPTUKAJIBHUX
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the track with vertical and horizontal

or inclined surfaces (e.g. bent noise
barriers, platform canopies with vertical
walls etc.)

(1) The characteristic values of the actions, +
Qak, @S given in Figure 6.25 should be applied
normal to the surfaces considered. The
actions should be taken from the graphs in
Figure 6.22 adopting a track distance the
lesser of: a'g=0,6 min ag+ 0,4 max agor 6 m
(6.34) where distances min agand max ag are
shown in Figure 6.25.

(2) If max ag> 6 m the value max ag=6 m
should be used.
(3) The factors ki and k. defined in 6.6.2
should be used.

Figure 6.25 - Definition of the distances min ag
and max ag from centre-line of the track

6.6.6 Surfaces enclosing the structure
gauge of the tracks over a limited length
(up to 20 m) (horizontal surface above
the tracks and at least one vertical wall,
e.g. scaffolding, temporary constructions)

(1) AIll actions should be applied
irrespective of the aerodynamic shape of the
train:

— to the full height of the vertical surfaces:

K41k (6.35)

where:

0w is determined according to 6.6.2,
k4 =2

— to the horizontal surfaces:

:|:k5q2k (636)
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Oz« BU3HAYA€ETHCS BiINOBITHO 10 6.6.3 nure
JUISL OJTHOT KOJIIi,

Ks= 2,5, SIKIIIO OTOPOIKYETHCS OJTHA KOJIis,
Ks= 3,5, SIKIIIO OTOPOIKYIOTHCS JIBI KOJIii
6.7 CxonxeHHs1 3 peilok Ta iHIII BIJIMBH
HA 3aJ1i3HUYHI MOCTH

(1) 1II 3ani3HuuH1 MOCTH  MaroTh
MPOEKTYBATHCS y TaKuid crioci0, moob 3BecTu
0 MIHIMyMYy HETaTUBHI BIUIMBH  BiJ
CXOJDKEHHSI 3 PpEeHoK 3  NOJAJIbIIUM
pyHHYBaHHSIM MOCTa (30Kxpema,
NEepeKUuIaHHs TOTAry abo  pyHHYBaHHS
HECHUX KOHCTPYKIIH B IUIOMY).
6.7.1.BniiuB  cxomkeHHsi 3 peliok
3aJIi3HMYHOIO MOTHATY.

(DIT CxomxeHHS NOTATY Ha 3aJII3HUYHOMY
MOCTY Ma€ pPO3TJISIIATHCA SK HaJI3BUYaiiHa
OIS

(2)I1 MaroTb po3risigaTucsl BI CUTYyaIlii:

- [IpoektHa curyanis [: CxomxeHHS 3 peok
MOTATY , IPY SKOMY TOTST 3aJIUIIAETHCS Ha
KOJii B MeXaxX HacTWiy 1 BaroHu
YTPUMYIOTBCSI CYMDKHUMHU pelkamMu abo
OOPTOBUM OTOPOIKEHHSM.

- [IpoextHa cutyartis II. CxomkeHHS TOTITY
3 PpelokK, MpHU SIKOMY PYXOMHUM CKJaf
OaaHcye Ha Kpaiill MOCTa 1 HAaBaHTAXKYE
Kpallku BepXHbOI Oya0BH (32 BHUHATKOM
HEKOHCTPYKTHBHHMX  €JIEMEHTIB,  TaKHX,
HaIPUKIIAJ, K MIITOXITHI JOPIKKH)

IIPUMITKA. HamjoHansHMi  [104ATOK abo
IHIUBIIyaIbHUI TPOEKT MOXYTh BH3HAUYaTH IHIII

BUMOTrHY 200 1HIII HAaBaHTAXKEHHSI.

(3) V mpoekrniii curyamii 1 HamexuTh
YHUKAaTH OCHOBHUX HECHUX KOHCTPYKIIH.
TuM He  MeHIIE, MOJXJIMBI  MiCIEBI
pyiinyBaHHs. Lli wacTMHM KOHCTPYKIIiH
MaroTh MIPOEKTYBATHUCS i Taki
HABaHTAXCHHS B aBapITHUX CUTYaIlisX:
a*1,4* LM 71 ( oOuasi 30cepekeHi CUITn
1 pIBHOMIpDHO pO3MOJUICHE HaBaHTaKCHHS
Qaw and Qaig), mapanensHi oci Kouii B
HallHECIPUATIMBIIOMY MiCIli B Meax
IinsgHKY, B 1,5 pasu mmpmoi Kojii mo oci
KO

JCTY-H B EN 1991-2:2010

where:

Qga« is determined according to 6.6.3 for only
one track,

ks = 2,5 if one track is enclosed,

ks = 3,5 if two tracks are enclosed.

6.7 Derailment and other actions for
railway bridges

(1)P Railway structures shall be designed in
such a way that, in the event of a
derailment,

the resulting damage to the bridge (in
particular overturning or the collapse of the
structure

as a whole) is limited to a minimum.

6.7.1 Derailment actions from rail traffic
on a railway bridge

(1)P Derailment of rail traffic on a railway
bridge shall be considered as an Accidental
Design Situation.

(2)P Two design situations shall be
considered:

— Design Situation I: Derailment of railway
vehicles, with the derailed vehicles
remaining in the track area on the bridge
deck with vehicles retained by the adjacent
rail or an upstand wall.

— Design Situation Il: Derailment of railway
vehicles, with the derailed vehicles
balanced on the edge of the bridge and
loading the edge of the superstructure
(excluding nonstructural elements such as
walkways).

NOTE The National Annex or individual project
may specify additional requirements and alternative
loading.

(3)P For Design Situation I, collapse of a
major part of the structure shall be avoided.
Local damage, however, may be tolerated.
The parts of the structure concerned shall be
designed for the following design loads in
the Accidental Design Situation:

a*1,4* LM 71 (both point loads and
uniformly distributed loading, Qaisand gad)
parallel to the track in the most
unfavourable position inside an area of
width 1,5 times the track gauge on either
side of the centre-line of the track:
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I(.- 2] —
T

oox 07 x LM 71 ox0,7 x M7

N ! =T /y
AN - - 1] .F %
(2 . (= - (3
= T — [::Jif:.:l
IMo3naueHHst Key
(1) max. 1,55 a6o MeHItIe, SKIIO MPOTH CTIHKH (1) max. 1,5s or less if against wall
(2) lupuna KoJii S (2) Track gauge s

(3) Jns peiiok Ha OaynacTi 30CEPEMKEHI CHIIH
MOXYTh BPaxOBYBATHCS SIK PO3MOJiIIEH] Ha TUIOLI
KBagpata 31 cropoHoro 450 MM Ha BepxXHil

NIOBEpPXHI HACTHUILY.

Pucynok 6.26. —IIpoexTHa cutyamisi I —
exkBiBasieHTHI cmtd Qaid i Jald

(4) Y npoekrtHiii cutyarii 11 micT Mae He
nepekuaaTucs npu pyinysansi. s
BHU3HAYEHHS CTIMKOCT1 MPOTH NEPEKHUIaHHS
HalOUIbIIa ToBHA J0BXkKMHA 20 M ¢ X 1,4 X
LM71 mae BpaxoByBaTHCS SIK pIBHOMIPHO
pO3MOIEHe BEpTUKAIBHE JIIHIHHE
HaBaHTAXXCHHs Ha KpaiIll po3riisiiyBaHOL
KOHCTPYKITi{

(3) For ballasted decks the point forces may be
assumed to be distributed on a square of side 450mm
at the top of the deck.

Figure 6.26 - Design Situation | - equivalent load
Qa1d and gaid

(4)P For Design Situation 11, the bridge
should not overturn or collapse. For the
determination of overall stability a maximum
total length of 20 m of qa=a x 1,4 X

LM71 shall be taken as a uniformly
distributed vertical line load acting on the
edge of the

structure under consideration.

IHo3naueHHs

(1) Cuna, mpuknageHa 10 Kpailku KOHCTPYKIIi
(2) Ulupuna komii S

Pucynox 6.27— IIpoextHa cutyamis II -
eKBiBaJleHTHe HABAHTAKeHHS (A2d
IIPUMITKA 3ranmane Buile eKBiBaJIEHTHE
HaBaHTa)KEHHS Ma€ BPAaXOBYBATHUCS TITBKH MIPU
BU3HAYEHHI ITOBHOI MIITHOCTI a00 CTIHKOCTI
KOHCTPYKIIi B mitomy. [IpoeKTyBaHHS OKpeMUX
HEBIUIMBOBHX KOHCTPYKTUBHHX €JIEMEHTIB HE
BHMarae BpaxyBaHHS X CHII

148

0,45m
[= =1

Key

(1) Load acting on edge of structure

(2) Track gauge s

Figure 6.27 - Design Situation Il - equivalent load

Qgazd
NOTE The above-mentioned equivalent load is
only to be considered for determining the ultimate
strength or the stability of the structure as a whole.
Minor structural elements need not be designed for
this load.



(5) IlpoekTHa cutyaris 11 mae nepeBipsaTucs
okpemo. CrHuibHYy Jil0 TaKMX CHJ HE Tpeba
BpPaxOBYBaTH.

(6) Hns mpoektrux curyarii I ta II mns
KOJTIH. sIKi 3a3HAJIM CXO/DKEHHS 3 peHoK, iHIIi
HAaBaHTAXXCHHS BIJ PYXOMOIO CKJIaay He

BPaXOBYIOTbCA.
IIPUMITKA Bumorn o TIPUKIIATAHHS
HaBaHTaXXEHb 0 1HMMX Ko qus. EN 1990 A2

(7) Bigmoimao mo 6.7.1(3) 1 6.7.1(4) mis

MIPOEKTHUX HABaHTa)XXECHb JTUHAMIYH1
KOe(IIIEHTH HE 3aCTOCOBYIOTHCH.
(8)  KoHcTpykTuBHI ~ €leMEHTH, Kl

pPO3TaIIOBAaHO HAJ PIBHEM PEHOK, 3aXOAH JI0
3MEHIIEHHS HACTIIKIB CXO/PKEHHSI pyXOMOTO
CKJIaly 3 PEHOK MaroTh I[UIAHYBATHUCS
BIJIIIOBIJHO OO BHU3HAYEHUX BUMOT.
MMPUMITKA 1 Taki BUMOrY MOXXYTh BH3HA4aTHCS B
HAI[IOHAILHOMY JOAaTKy ab0 B  iHIMBIAyaJbHOMY
MPOEKTI

IMPUMITKA 2 Hamjonaneauii  momatok  abo
IHAUBIAYyadbHUM IPOEKT MOXYTh TaKOXX BHM3HA4aTH
BUMOI' 0 IMATPUMKH HOTﬂFy npru CXO/PKCHH1 3
peiiok.

6.7.2 CxomxeHHsi 3 peillok okpemo a06o
Pa30M 3 KOHCTPYKUiSIMM Ta iHIII BIJIMBH
Bia HAX3BUYANHUX TPAHCTIOPTHUX
CUTyalii

(1) SIxkmo Tpamuiocsi CXOKEHHS 3 PEHOK,
BUHHMKA€ PU3UK 3ITKHEHHS TPAHCIOPTHUX
3aco0i, 1m0 3inum 3 peok, 3
KOHCTPYKITISIMH, IO 3HAXOIAThCS Haja abo
no6nuzy koumii. Bumoru m0 HaBaHTaxeHb
Mpu  3ITKHEHHSAX Ta  IHIOII ~ BUMOTH
Bu3HavaroTbest B EN 1991-1-7.

(2) Inmi BmIMBM TpU  HAA3BUYAWMHHUX
MPOEKTHUX cuTyarisax mojgano B EN 1991-1-
7 1 MaIOTh TaKO BPaXOBYBATHCH.

6.7.3 Inmi BIUIMBH

(1) YV npoekryBaHHI KOHCTPYKIIiii MarOTh
BpPaXOBYBATHUCS TaKi BILIUBHU:

- BIUIMB HaxWjeHOro HacTwiy abo
HAXHUJICHUX OTIOPHUX MTOBEPXOHb,

- TIO3/0BXHI aHKepyBaJIbHI CHJIM  Bif
HampyXeHHsl a00 3MEHIIEHHS HaNpyXeHb B
peiikax BiAMOBITHO IO BU3HAYEHUX BHMOT.

- TO3[0BXKHI CHIM Bi  pamTOBOTO
pyHHYBaHHS  peloKk  BIANOBLAHO  JIO
BU3HAYEHUX BUMOT.

- BIUIMBH BiJl KOHTaKTHOI Mepexi 1 IHIIOTO
BEPXHBOTO JIHIAHOTO o0nagHaHHS,
MPUEAHAHOTO 1O KOHCTPYKIIN BIAMOBIAHO
JI0 BU3HAYCHHUX BUMOT.

JCTY-H B EN 1991-2:2010

(5)P Design Situations | and Il shall be
examined separately. A combination of
these loads need not be considered.

(6) For Design Situations | and Il other rail
traffic actions should be neglected for the
track subjected to derailment actions.

NOTE See EN 1990 A2 for the requirements for
application of traffic actions to other tracks.

(7) No dynamic factor needs to be applied
to the design loads in 6.7.1(3) and 6.7.1(4).

(8)P For structural elements which are
situated above the level of the rails,
measures to mitigate the consequences of a
derailment shall be in accordance with the

specified requirements.

NOTE 1 The requirements may be specified in the
National Annex or for the individual project.

NOTE 2 The National Annex or individual project
may also specify requirements to retain a derailed
train on the structure.

6.7.2 Derailment under or adjacent to a
structure and other actions for
Accidental

Design Situations

(1) When a derailment occurs, there is a risk
of collision between derailed vehicles and
structures over or adjacent to the track. The
requirements for collision loading and other
design requirements are specified in EN
1991-1-7.

(2) Other actions for Accidental Design
Situations are given in EN 1991-1-7 and
should be taken into account.

6.7.3 Other actions

(1)P The following actions shall also be
taken into account in the design of the
structure:

— effects due to inclined decks or inclined
bearing surfaces,

— longitudinal anchorage forces from
stressing or destressing rails in accordance
with the specified requirements.

— longitudinal forces due to the accidental
breakage of rails in accordance with the
specified requirements.

— actions from catenaries and other
overhead line equipment attached to the
structure in accordance with the specified
requirements.
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- BILIMBU HIITUX 3aI3HUYHUX
iH}pacTpyKTyp 1 006JaHAHHS BiAMOBIIHO 10
BHU3HAYCHHUX BUMOT

MMPUMITKA OcobnuBi BUMOTH, B TOMY YHCITi 1 70
BIUTHBIB TIPH HAJ3BHYAHUX MPOCKTHHX CHUTYalisX,
IO MalTh BPaXxOBYBaTHCS, MOXYTh BH3HauaTucs B
HaIlllOHATEHOMY JIOaTKy a00 B IHAWBIAYyaJbHOMY
TIPOEKTI.

6.8 IlpukyafaHHsa TPAHCIIOPTHHUX
HABaHTa’KeHb B 3aJi3HHYHHUX MOCTaX

6.8.1.3aranbHi moJ10keHHA

IPUMITKA 3acrocyBaHHs KoedillieHTa (f [UB.
6.3.2, a 3acTocyBaHHS TMHaAMI4HOTO KoedilieHta @
nojgaHo B 6.4.5

(1) IT KoHcTpykiii MaroTh NPOEKTyBaTHUCS
i HAISXKHY KUTBKICTh 1 PO3MIIIIEHHST KOJIIH
BIJIIIOBITHO o BHU3HAYEHUX IXHIX
pO3TalnTyBaHHs 1 JIOMYCKIB

MNPUMITKA PoszramyBanHs KON 1 JOMYCKH
MOXYTb BU3HAYaTUCA B 1HAUBIAYaJIbHOMY ITPOCKT1
(2) KoxHa KOHCTPYKIISI Ma€ TaKOX
MPOEKTYBaTUCSA i HaWOLIBITY
KOHCTPYKTUBHO 1 T'€OMETPUYHO MOXKIIUBY
KUIBKICTh KOJIIH Y HaWHECHpUATIUBILIOMY
po3TallyBaHHI  KOJIM 3  BpaxyBaHHIM
MIHIMaJIbHUX BIACTaHEH 1 MPOMIKKIB,
BU3HAYEHUX BUMOTAMH.

MNPUMITKA Bumorun no MiHIMaJbHHX B3a€MHHUX
BIACTaHEUW 1 TIPOMDKKIB MOXYTbh BH3HA4YaTUCA B
1HIUB1AyaIbHOMY IIPOEKTI.

(3) BmiuBu Big BCiX YHHHUKIB MarOTh
BHU3HAYATHUCS 3 BpaxyBaHHIM
HAaWHECTPUATIUBIIIOrO PO3TAIIYBAHHS CHIL.
TpaHcropTHI YMHHUKH, 110 MPHU3BOJAATH IO

PO3BAaHTAXYBAIBHOTO  €(EeKTy,  MawTh
HEXTYBaTHUCSI.
4) IT st BHSBJICHHS

HAHHECTIPUSATIUBIIIONO HABAaHTAKYBAJTBLHUX
BIUIMBIB BiJl MOJ€JIl HaBaHTaXEHHS 71:

- 710 KOJii MO)X€ BOJHOYAC IPHKIATATHCS
OyIb-siKa KUIBKICTb AUISHOK 3 PIBHOMIPHO
pPO3MOAUIGHUM HABAaHTAKECHHIM (uw 1 [0
YOTHUPHOX 30CEPEDKCHUX CHIT Qwk,

- 7S KOHCTPYKIIH, SIKIi HECYTh JB1 KOJIii,
HaBaHTAXEHHSA 3a Mojemto 71 Moxke
MIPHUKIIAIATUCS 10 OJIHOT 00 710 JBOX KOJIIH,
- JUI KOHCTPYKIIK 3 TppbOMa 1 OlIbIle KOJii
MOJeNIb HaBaHTaXEHHS 71 MPHUKIATAEThCS
oo oaHoi abo [0 [OBOX KoOmii, a 3

MHOXHUKOM 0,75 — 10 Tpbox 1 Oinmbiie
KOJIIi.
I Hnst BU3HAYCHHS
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— actions from other railway infrastructure
and equipment in accordance with the

specified requirements.

NOTE The specified requirements including actions
for any Accidental Design Situation to be taken into
account may be specified in the National Annex or
for the individual project.

6.8 Application of traffic loads on railway
bridges

6.8.1 General

NOTE See 6.3.2 for the application of the factor «
and 6.4.5 for the application of the dynamic factor @.

(1)P The structure shall be designed for the
required number and position(s) of the
tracks in accordance with the track positions

and tolerances specified.
NOTE The track positions and tolerances may be
specified for the individual project.

(2) Each structure should also be designed
for the greatest number of tracks
geometrically and structurally possible in
the least favourable position, irrespective of
the position of the intended tracks taking
into account the minimum spacing of tracks
and structural gauge clearance requirements
specified.

NOTE The minimum spacing of tracks and

structural gauge clearance requirements may be
specified for the individual project.

(3)P The effects of all actions shall be
determined with the traffic loads and forces
placed in the most unfavourable positions.
Traffic actions which produce a relieving
effect shall be neglected.

(4)P For the determination of the most
adverse load effects from the application of
Load Model 71:

— any number of lengths of the uniformly
distributed load gu shall be applied to a
track and up to four of the individual
concentrated loads Quwshall be applied once
per track,

— for structures carrying two tracks, Load
Model 71 shall be applied to one track or
both tracks,

— for structures carrying three or more
tracks, Load Model 71 shall be applied to
one track or to two tracks or 0,75 times
Load Model 71 to three or more of the
tracks.

(5P For the determination of the most



HAWHECTIPUATIUBIIIOTO BIUIUBY BiJ MOJEI1
HaBaHtaxerus SW/0:

- 70 OJHOI KOJii MaroTh NPUKIANATHCS
HaBaHTAXXCHHs, BU3HAueHi Ha puc.6.2 i B
Ta01.6.1,

- U1 KOHCTPYKIIIK 3 JJBOMA KOJIISIMA MOJIEITb
HaBaHTaxeHuss SW/0: npukiIagaerbes 10
oaH01 a00 10 000X KOJIii,

- U1 KOHCTPYKIIIK 3 TphOMa 1 OUITBIIE KO
MOJIEITb HaBaHTAXKCHHS SW/0
MIPUKIIAJIAETHCS JI0 OJHOT a00 70 TBOX KOJIii
abo 1o TprOX 1 Oumbmie KoMK 3
koepiuientom 0,75.

(6) mis BU3HAYEHHS HAWHECTIPUATIUBIIIOTO
BIUIMBY BiJI MOJIeJi HaBaHTakeHHsT SW/2:

- JI0 OJHOI KOJIii MarTh MNPUKIAJATHACS
HaBaHTKCHHS, BHU3HAuUeHI Ha puc.6.2 1 Ha
Ta01.6.1,

- JUIsl KOHCTPYKLIH, 1110 HECYTh OiIbIIe
OIHOIT KOJIii, MOZEeIh HaBaHTaxeHHss SW/2
MIPUKIIAAETHCS JIUIIE IO OJTHOT KOJIii, a J0
HIINUX KOJIIH MPUKIAJA€ThCs HABAaHTAKEHHS
3a mozeiutro 71 a6o SW/0 1o o1HOT 3 1HIIUX
KOJI1# BignmoBigHO 10 6.8.1(4) 16.8.1(5).

(7) IT st BU3HAYCHHS
HaWHECTIPUATIUBIIINX BIUIMBIB Bill MOJEII
HaBaHTKCHHS «ITOPOKHIN TTOTAT :

- TPUKIAJAETbCS HABAaHTAKEHHS Ha KOJIIO
Oy/Ib-sKOi1 KUTBKOCT1 JUISHOK 3 PIBHOMIPHO
PO3MOAUTCHUM HaBAHTAXEHHAM vk,

- Yy 3arajbHOMY BHIIQJKy IIPOCKTyBaHHS
MOJENb «IOPOXKHIN MOTS Mae
PO3MIISAATHCS JIUIST KOHCTPYKIIiH, 1110 HECYTh
OJIHY KOJIIIO.

(8) IT VYci Hepo3pi3HI KOHCTPYKIIii, IO
MPOCKTYIOTHCS IMiJI MOJIEIh HABAHTAKCHHS
71 wMawTh J0JAaTKOBO TIEPEBIPATHCSA 3a
Moaesuo HapanTaxkenus SW/O.

(9) Sxmo BiamoBimHo 10 6.4.4 MOTPiIOHUI
JUHAMIYHUN PO3PaxXyHOK, BCl MOCTU MAalOTh
MIPOEKTYBATHUCS Mg  HaBaHTa)KEHHS
CTaHJIAPTHOTO MOTATY 1, SKIIO MOTPIOHO 3a
6.4.6.1.1, momenr HSLM. BusHaueHus
HallHeCTTPUATIMBILIOTO BILIUBY BiJ
CTaHJIApPTHOTO MOTATY 1 Big moaeni HSLM
BUKOHYIOTHCS BIIMOBiAHO 10 6.4.6.1.1(6)
and 6.4.6.5(3).

(10) II Hns mnepeBipku nedopmari i
KOJIMBaHb Ma€e  TPUKIAJATUCS  Take
BEpPTUKATbHE HABAHTAKCHHS:

- MOJENb HaBaHTaXeHHA 71 1, SAKIIO

JCTY-H B EN 1991-2:2010

adverse load effects from the application of
Load Model SW/0:

— the loading defined in Figure 6.2 and
Table 6.1 shall be applied once to a track,

— for structures carrying two tracks, Load
Model SW/0 shall be applied to one track or
both tracks,

— for structures carrying three or more
tracks, Load Model SW/0 shall be applied
to one track or to two tracks or 0,75 times
Load Model SW/0 to three or more of the
tracks.

(6)P For the determination of the most
adverse load effects from the application of
Load Model SW/2:

— the loading defined in Figure 6.2 and
Table 6.1 shall be applied once to a track,

— for structures carrying more than one
track, Load Model SW/2 shall be applied to
one track only with Load Model 71 or Load
Model SW/0 applied to one other track

in accordance with 6.8.1(4) and 6.8.1(5).

(7)P For the determination of the most
adverse load effects from the application of
Load Model “unloaded train:

— any number of lengths of the uniformly
distributed load gu shall be applied to a
track,

— generally Load Model “unloaded train”
shall only be considered in the design of
structures carrying one track.

(8)P AIll continuous beam structures
designed for Load Model 71 shall be
checked additionally for Load Model SW/O0.

(9)P Where a dynamic analysis is required
in accordance with 6.4.4 all bridges shall
also be designed for the loading from Real
trains and Load Model HSLM where
required by 6.4.6.1.1. The determination of
the most adverse load effects from Real
Trains and the application of Load Model
HSLM shall be in accordance with
6.4.6.1.1(6) and 6.4.6.5(3).

(10)P For the verification of deformations
and vibrations the vertical loading to be
applied shall be:

— Load Model 71 and where required Load
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HeoOxigno, moaeii SW/0 i SW/2,

- SAKIIO0 HEOOXIMHO, MOIEIL HABAHTAKEHHS
HSLM Bignosimgao 1o HSLM,

- CTaHJAPTHUH TOTAT MpPH BU3HAYCHHI
IMHAMiYHOT moBeninku [0 skmo Tpeba,
MOJKJIMBOTO PE30HAHCY HACTHIIY BIAMOBIIHO
1o 6.4.6.1.1.

(11) IT [dns MOCTOBHUX HACTWJIIB 3 OJHIEIO
abo Ourplme KON Mae BUKOHYBaTHCS
nepeBipka TpaHUYHUX MPOTHHIB 1 KOJIMBaHb
3 KUIBKICTIO KOJIIM, HaBaHTa)XEHHX BCIMa
HAJESKHUMHA  BIUIMBAMM  BIIIOBIAHO 1O
Ta0s.6.10. Skmo HeoOXiAHO 3a YMOBOIO
6.3.2(3), MaroTh BpPaxOBYBaTHCS
KJacu(ikoBaH1 HABAaHTAKECHHS

Models SW/0 and SW/2,

— Load Model HSLM where required by
HSLM

— Real Trains when determining the
dynamic behaviour in the case of resonance
or excessive vibrations of the deck where
required by 6.4.6.1.1.

(11)P For bridge decks carrying one or
more tracks the checks for the limits of
deflection and vibration shall be made with
the number of tracks loaded with all
associated relevant traffic actions in
accordance with Table 6.10. Where required
by 6.3.2(3) classified loads shall be taken
into account.

Table 6.10 - Number of tracks to be loaded for checking limits of deflection and vibration

Limit State and
associated acceptance criteria

Number of tracks on the bridge

1 2 3
Traffic Safety Checks:
— Deck twist (EN 1990: A2.4.4.2.2) |1 lor2? lor2or3or
— Vertical deformation of the deck More®
(EN 1990: A2.4.4.2.3) 1 lor2? lor2or3or
— Horizontal deformation of the deck More®
(EN 1990: A2.4.4.2.4)
— Combined response of structure 1 lor2? lor2or3or
and MoreP
track to variable actions including
limits to vertical and longitudinal 1 lor2@
displacement of the end of a deck lor2?
(6.5.4)
— Vertical acceleration of the deck 1 1 1
(6.4.6 and EN 1990: A2.4.4.2.1)
SLS Checks: 1 1 1
— Passenger comfort criteria (EN
1990: A2.4.4.3)
ULS Checks 1
— Uplift at bearings (EN 1990: lor2a lor2or3or
A2.4.4.1(2)P) more b

aWhichever is critical

bWhere groups of loads are used the number of tracks to be loaded should be in accordance with Table 6.11.
Where groups of loads are not used the number of tracks to be loaded should also be in accordance with Table 6.11.
NOTE Requirements for the number of tracks to be considered loaded when checking drainage and structural
clearance requirements may be specified in the National Annex or for the individual project.
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Tadanua 6.10 —KinekicTs koiii, siki MalOTh HABAHTa;KyBaTHCSl NMPH NepeBipli IPAaHNYHUX NPOTHHIB i
KOJINBAHb

I'panuyHuii cTad i BignmoBigHmii Number of tracks on the bridge
Kpurepiit npuiinaTHocTi

1 2 3
IlepeBipka 0e3nexku pyxy:
— Kpyuenns nacruny (EN 1990: 1 a6o 27 1 abo 2 abo 3
A2.4.4.2.2) 1 abo

Oinbe”
— Beprukaneni nedopmanii Hactmny | 1 1 abo 1 abo 2 abo 3
(EN 1990: A2.4.4.2.3) 22 A6o Ginpbe®
— I'opuzonTanbai gedopmarii
HaCTHITY 1 1 abo 1 abo 2 abo 3 abo
(EN 1990: A2.4.4.2.4) 28 Oinbe”
— CniyibHa peakiisi KOHCTPYKIIT 1
KOJIiT Ha pi3Hi BIUTUBH BKIIFOUHO 3 1 1 abo
TpPaHUYHUMH BEPTHKAJb- 1 abo 2%
HUMHU 1 TTO3I0BXK- 22
HIMU TEePEMIIlICH-HIAMH KIHI[ST
HACTHITY
(6.5.4)
— Beprukainbhi
IIpuckopeHHs HacTUIy
(6.4.61 EN 1990: A2.4.4.2.1) 1 1
1

IepeBipku SLS: 1 1 1
— Kpurepiii komdpopTy nacaxupis
(EN
1990: A2.4.4.3)
MepeBipku ULS 1 1 abo 1 abo 2 abo 3 abo
— Tignimanus na onopi (EN 1990: 22 Gimpie?
A2.4.4.1(2)P)

& KputiuHuM € OyIb-siKuit

®ITpu HaBaHTaXkeHHi JEKiTbKOMA CHJIAMH KilbKiCTh HABAHTa)KYBAHUX KOJNil BUOMpaeThCs y BiMOBiAHOCTI 3 Ta61
6.11.

SIKIIo rpynoBe HABAHTAXKEHHS HE BUKOPHUCTOBYETHCS, KUIBKICTh HABAHTAXKYBAHMUX KON TaKOXX BUOUPAETHCS Yy
BiZMOBiAHOCTI 3 Tabm 6.11.

MNPUMITKA Bumoru miono KibKOCTI HaBaHTa)KYBaHHUX KOJiil MpPU MepeBipili BUMOr A0 JPEHaKHUX CHCTEM 1
BHUMOT JI0 KOHCTPYKTHBHHUX NMPOMIXKKIB MOXYTh BH3HauaTHCs B HamioHampHOMY momaTky abo B iHAWMBiIyaIbHOMY
MIPOEKTi
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6.8.2. I'pynu HaBaHTaxkKeHb — BU3HAYAJBHI
BeJIHYMHHN 0ATaTOKOMIOHEHTHUX BILTUBIB

(1) OmHouacHi HaBaHTa)XEHHS, BU3HA4CHI B 6.3
— 6.5 1 6.7 MOXyThb BpaxOBYBaTHCS INUISIXOM
MOETHAHHS HABAHTAXXEHb B TPYIH, BU3HAUYCHI B
Ta61.6.11. KoxkHa 3 TakuxX rpyn HaBaHTa)XeHb,
SKi € B3a€EMHO BHKJIIOYHHMH, MAalOTh
po3risimaTHCA  SIK  TaKi, IO BH3HAYAIOTHCS
OJTHOI0 3MIHHOIO BEJIWYHHOIO BIUIMBY JUIS
CTIOJTy4eHHS 3 HETPAaHCIIOPTHUMU
HaBaHTaXeHHsIMU. KoxHa 3 TpyIn HaBaHTaXeHb
Ma€ TPHUKIAAATHCS SAK OJWH He3aJIe)KHUN

BIIJIUB.

HNPUMITKA  [ukoinu HEOOXiMHO pO3MIAAATH IHIII
HAJICXKHI CIHONTYYCHHS HECTPHUSATIUBUX 1HIUBITyaIbHUX
TpaHcnopTHuX BiUuBiB. JJus. A2.2.6(4) 3 EN 1990.

(2) YunHuku, nojgaHi B Tabm.6.11, MaroTh
3aCTOCOBYBAaTUCA 1O BU3HAYAIBHUX BEJIIMYUH
PI3HUX BIUIMBIB, PO3TJISAYBaHUX B KOXKHIM
rpymi.

ITPUMITKA Bci 3anponoHoBaHi BeIHYHHH, TOJAHI IS

IIMX YUHHUKIB, MOXXYTh 3MiHIOBaTHCSl B HarioHanmbHOMY
monatky. BemuuumHu, momaHi B Tabm.  6.11 €

peKOMeH}]OBaHI/IMI/I.

(3) Sxmmo rpynu HaBaHTAXKEHb HE
BpPaxOBYIOThCS, HABAHTAKCHHSI BiJl pyXOMOTO
CKJIaZy MalOTh 00 €HYBATHCS BIAMOBIIHO JI0
Tabma. A2.3 3 EN 1990.
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6.8.2 Groups of Loads - Characteristic
values of the multicomponent action

(1) The simultaneity of the loading defined in
6.3 t0 6.5 and 6.7 may be taken into account
by considering the groups of loads defined in
Table 6.11. Each of these groups of loads,
which are mutually exclusive, should be
considered as defining a single variable
characteristic action for combination with non-
traffic loads. Each Group of Loads should

be applied as a single variable action.

NOTE In some cases it is necessary to consider other
appropriate combinations of unfavourable individual
traffic actions. See A2.2.6(4) of EN 1990.

(2) The factors given in the Table 6.11 should
be applied to the characteristic values of the
different actions considered in each group.

NOTE All the proposed values given for these factors
may be varied in the National Annex. The values in
Table 6.11 are recommended.

(3)P Where groups of loads are not taken into
account rail traffic actions shall be

combined in accordance with Table A2.3 of
EN 1990.
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Table 6.11 - Assessment of Groups of Loads for rail traffic (characteristic values of
the multicomponent actions)

number Groups of loads Vertical forces Horizontal forces
of
tracks on| Reference EN 1991-2 |6.3.2/6.3.3/6.3.3| 6.3.4 6.5.3 6.51 |6.52 Comment
structure
1|2 |3 |number| Load [Loaded| LM 71® [SW/2{Unloaded|Traction,CentrifugalNosing
of [Group® track |SW/0 W@ D@ | train |Braking| force | force
tracks hs|m(5)(7) 1) 1) 1)
loaded
1 gril | T 1 16 0,5® 10,50 | Max. vertical 1
with max.
longitudinal
1 gri2 | T, 1 0,56 16 1® | Max. vertical 2
with max.
transverse
1 gri3 | T 1@ 1 0,5® 0,56 [Max. longitudinal
1 grid | T, 1% 0,56 1 1 Max. lateral
1 gri5s | Ty 1 10 1® | Lateral stability
with
"unloaded train"
1 grie | T 1 16 0,5® {0,5® | SW/2 with max.
longitudinal
1 gri7 | T 1 0,5® 16) 16) | SW/2 with max.
transverse
2 gr2l | T 1 16 0,5® 10,56 | Max. vertical 1
T, 1 16 05® 105® with max
longitudinal
2 gr22 | T 1 0,5® 10 1® | Max. vertical 2
T, 1 05® 16 16 with max.
transverse
2 gr23 | T 14 1 0,5® |0,5® [Max. longitudinal
T, 14 1 05® (056
2 gr24 | T 14 10 1 1 Max. lateral
T 1@ 10 1 1
2 gr26 | T 1 10 0,5® 10,50 | SW/2 with max.
T, 1 10 05® (05O longitudinal
2 gr27 | T 1 0,5® 10 1® | SW/2 with max.
T, 1 0,56 16) 16) transverse
>3 | gr31l | T 0.75 0.7509 1 0.75® 10.75 ©) Additional load
case

(1) All relevant factors («, @, f,...) shall be taken into account.

(2) SWI/0 shall only be taken into account for continuous beam structures.

(3) SW/2 needs to be taken into account only if it is stipulated for the line.

(4) Factor may be reduced to 0,5 if favourable effect, it cannot be zero.

(5) In favourable cases these non-dominant values shall be taken equal to zero.
(6) HSLM and Real Trains where required in accordance with 6.4.4 and 6.4.6.1.1.
(7) If a dynamic analysis is required in accordance with 6.4.4 see also 6.4.6.5(3) and 6.4.6.1.2.
(8) See also Table A2.3 of EN 1990
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Taéa. 6.11 BusHayeHHsi TIpyn HaBaHTAa)KeHb BiA pyxoMoro ckiaagy (BH3HA4YadbHi BeJIHYMHHU
0araTOKOMIOHEHTHHX BILJIMBIB)

Kinmbkicts I'pynu HaBaHTa)kKE€Hb BeprukanpHi cumm l'opusonTanshi cum | Ipumitkn
KoOJIiil Ha [Mocunanns va EN 1991-2 6.3.2 6.33]634| 653 | 651 | 652
MOCTY 6.3.3
1(2|3| Kimskicts I'pyna Hapantaxena | LM71® |SW/2|[Topox| Tsra, |Bimuenr| No-
HaBaHTAXEHUX |HABAHTAKEHD KOst SW/OM@ | MG | gifi |ranemy| posi | sing
KOJiH HSLM®® HOTAT | BaHHS | CWIA | CWIH
()] ) )
1 gri1 T: 1 16 | 056 | 05® Makc.
BEPTUK. |
3 MaKc.
TIO3/I0BXKH.
1 gri2 T: 1 0,56 16 16 Makc.
BEPTUK.2
3 Makc.
TIOTIEpPEYH.
1 gri13 T: 1@ 1 056|050 Makc.
ITo3noBx
1 gria T: 1% 0,56 1 1 Makc.
OiuHa
1 gri15 T: 1 16 16 Biuna
CrilikicTs 3
TIOPOXKHIM
TIOTSITOMY
1 ar 16 T: 1 16 05 | 05® SW/2
1 MaKc.
TIO3/I0BX
1 gr17 T: 1 0,50 16 16 SW/2
1 Makc.
norepeu.
2 gr21 T: 1 1 | 05 | 05® Makc.
T 1 1® 1 056 | 05 | peprux.1
3 MaKc.
03 0BXKH
2 gr 22 T: 1 0,5® 16) 16) Makc.
T 1 0,5® 16 16 BEPTHK.2
3 MaKc.
HONEPEeYH.
2 gr23 T: 1% 1 05 | 05® Makc.
T 1@ 1 0,5® | 0,50 | TTozmoBx
2 gr24 T, 1@ 10 1 1 Makc.
T, 1® 16) 1 1 OiuHa
2 gr 26 T: 1 16 05 | 05® SW/2
T 1 16 05 | 05® 1 MakKc.
TI03/I0BXK
2 gr 27 T: 1 05 16 16 SWi/2
T 1 05 16 16 1 MakKc.
noreped.
>3 gr3l T. 0.75 0.75099{ 0.75® [ 0.75® | Bumamok
JIOJIaTK.HaB.

(1)MaroTh BpaxoByBaTucs Bei Hanexni ynnanku (o, @, f,...).

(2) Myt Hepo3pi3HMX GaTKOBMX KOHCTPYKINH Ma€e BPaxOBYBATHCS TUTBKK MOIeb HaBaHTaxkeHHs SW/O .

(3)Mognenp HaBanTaxeHHs: SW/2 Hale)KUTh BpaXOBYBATH TIILKHU TOJIi, KOJM BOHA MEPEI0ayaroThCsl Ha MaricTpalti.
(4) Ynnauk moxe 3MeHmyBatucst Ha 50 %, SKIIO BiH BHKIMKAE CHPUSTIMBHN e(eKT, MpoTe BiH HE MOXeE
nopisaioBaTH 0.

(5) Y cnpustnuBux BUNagKax Taki He BU3HAYAIBbHI BEIMYMHN MArOTh AopiBHIOBATH (.

(6) Moneni naBantaxxeHHst HSLM 1 «cranpapTHuil moTsar», SKIIO HE0OXiIHO, BianoBiaHO 6.4.41 6.4.6.1.1

(7) Axmo moTpibHMIT MUHAMIYHIA PO3paxyHOK BiAmoBimHO 10 6.4.4. JluB Takox 6.4.6.5(3) 1 6.4.6.1.2.

(8) dus. Takox tabm. A2.3 of EN 1990
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6.8.3 I'pynu HaBaHTaKeHb — iHIII
BU3HAYAJIbHI BeJIMYHHI
0araTOKOMIIOHEHTHUX BILJIMBIB.

6.8.3.1 llowmupeni eenuuunu
0azamoKoMNOHEHMHUX 6NIUGIE

(1) Sxmo BPaxOBYIOTbCS rpynu
HAaBaHTAXEHb, [0 TMOIIMPEHUX BEIHMYUH
HAJICKHUX BIUIMBIB B  KOXHIA  rpymi
HAaBAaHTAXXEHb 3aCTOCOBYETHCS Take came
npaBwio, sk Bume y 6.8.2(1) nuisixom
NPUAHATTS YMHHUKIB, MOAaHUX B Ta0m. 6.11

JUIsl KOJKHOI IPYIIY HaBAHTAXEHb.

INPUMITKA [ommpeni BEJIUYMHU
0araTOKOMIIOHEHTHHUX BIUIMBIB MOXXYTh BH3HAYaTUCS
B HamionaneHomy nonmatky. Benwuunu, monani B

IbOMY HyHKTi, € PCKOMCHIOBAHUMU.

(2) II Sxkmo rpynu HaBaHTa)XKEHb HE
BHUKOPHUCTOBYIOTHCS, = HABAHTAKEHHS  BIif
PYXOMOIO CKJIaAy MaroTh 00 €IHyBaTHUCS
BigmosigHo 1o Tadim. A2.3 3 EN 1990.
6.8.3.2. Keazicmani e IUUUHU
0azamoKoOMNOHEHMHUX GNIUGIE

(1) KBazicrani TpaHCHOPTHI BIUIUBU MarOTh

MPUHAMATHCS TAKUMH, 10 AOPIBHIOIOTH (.

INPUMITKA. Ksasicrami BEJTUYNHU
6araTOKOMITOHCHTHUX BIUTMBIB MOXXYTh BH3HAYATHCSI
B HauionansHomy noxatky. Benwuwnu, nopaHi B

LLOMY ITYHKTI, € PEKOMEHJOBAaHHMHU.

6.8.4 TpaHcnmopTHi HaBaHTAaKeHHA B
nepexiIHNX MPOEeKTHUX CUTYyaIlifAX

(1) IT JInst mepeximHUX MPOSKTHUX CUTYaIIlid
MaroTh BHU3HAYATHUCS TPaHCIIOPTHI
HABaHTAXCHHS

MNPUMITKA [leski MOKa3HUKU TOAAHO B JIOAATKY
H. TpaHcrmopTHi HaBaHTaXEHHs ISl TEPEXiJHUX
TIPOCKTHUX CUTYyallln MOXYTb BHU3HA4YaTHUCA B
1HIUB1AyaIbHOMY IIPOEKTI.

6.9. TpancnoprHi HABAHTAKEHHS B
PO3pPaxXyHKaX BTOMJICHOCTI

(1) II Moxnuicte pyHHYBaHHS BiX
BTOMJICHOCTI Ma€ TIepeBipsATHCS IS BCIX
KOHCTPYKTUBHHUX €JIEMEHTIB, SIKi 3a3HaIOTh
3MIHHUX Hamlpy>KEHb.

(2) dnst ctanmapTHOTO pyXy, IO 0a3yeThCs
Ha BENMYHMHAX 3 MOJEJi HaBaHTaxeHHS 71
BKJIFOYHO 3 JAMHAMIYHUM KoedimieHToM @,
MOJKJIMBICTh PYHHYBaHHS BiJl BTOMJIEHOCTI
Mae TEepeBIPATHCS HAa MOJENAX 3MIIIaHOTO
PYXY. «CTaHIAPTHOTO PYyXy», «pyxy 3 250-
KH ocsimu» abo «JIerkoro 3millIaHOTO PYXY,
0 3aJeXkaTh BiJ TOTO, Yd BiIOYyBaeThCs
3MIIIaHUH pyX Ha MEBHIM KOHCTPYKIIi, YU
MepeBakaloTh  0araTOTOHHAXKHI  BaxKi

JCTY-H B EN 1991-2:2010

6.8.3 Groups of Loads - Other
representative values of the
multicomponent actions

6.8.3.1 Frequent values of the
multicomponent actions

(1) Where Groups of Loads are taken into
account the same rule as in 6.8.2(1) above is
applicable by applying the factors given in
Table 6.11 for each Group of Loads, to the
frequent values of the relevant actions
considered in each Group of Loads.

NOTE The frequent values of the multicomponent
actions may be defined in the National Annex. The
rules given in this clause are recommended.

(2)P Where Groups of Loads are not used
rail traffic actions shall be combined in
accordance with Table A2.3 of EN 1990.

6.8.3.2 Quasi-permanent values of the
multicomponent actions

(1) Quasi-permanent traffic actions should
be taken as zero.

NOTE The quasi-permanent values of the
multicomponent actions may be defined in the

National Annex. The value given in this clause is
recommended.

6.8.4 Traffic loads in Transient Design
Situations

(1)P Traffic loads for Transient Design
Situations shall be defined.

NOTE Some indications are given in annex H. The
traffic loads for Transient Design Situations may be
defined for the individual project.

6.9 Traffic loads for fatigue

(1)P A fatigue damage assessment shall be
carried out for all structural elements, which
are subjected to fluctuations of stress.

(2) For normal traffic based on
characteristic values of Load Model 71,
including the dynamic factor @, the fatigue
assessment should be carried out on the
basis of the traffic mixes, "standard traffic",
"traffic with 250 kN-axles" or “light traffic
mix” depending on whether the structure
carries mixed traffic, predominantly heavy
freight traffic or lightweight passenger
traffic in accordance with the requirements
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noTard  abo JIErKWH MacaXUPCHKUH  pyx
BIJIOBIIHO 70 BHM3HA4YeHUX BHMOr. Jlerani
3MIIIAHOTO PyXy 1 BINNOBiIHE IUHAMIYHE
30UIBIIEHHS HABaHTAXXEHb HABEICHI B
nojatky D.

INPUMITKA Bumorm MOXyTh BH3HAa4aTHUCS B
1HAWB1AYaJIbHOMY IPOCKTI1

(3) Skmo Momenp 3MIMIAHOTO pyXy HE
BIJMIOBiZJa€ pealbHOMY pyXy (Hampukian,
BHHHUKAIOTh  OCOOJMBI  CHTYyallii, KOJH
nepeBakae  OOMEXKEeHa KUIBKICTh  THUIIIB
BAaroHIB, HABaHTAXCHHS JUISI PO3PAXYHKY
BTOMJICHOCTI 1, BiAIOBIAHO, HAJIEXKUTH
MpUAMaTl MHOXHUK « OUIbIIE OJUHMIIL),
Mae OyTM BH3HA4YeHa  aJbTEpHATHBHA

3MillIaHa MOJIETTb PYXY.
MMPUMITKA AnbrepHaTHBHA 3MilllaHAa MOZAENb PYXY
MOYKE BU3HAUATHCS B 1HIUBITyaIbHOMY MPOEKTI.

(4) KoxHa 13 3mimmaHux Mojieneit 6a3yerbces
Ha mopigHOMY o6cs3i pyxy 25%10° Tom,
SIKUI TPOXOAUTD MO KOXKHIM 3 KO MOcCTa.
(5) I 'V KOHCTpyKIiSIX 3 JeKUIbKOMa
KOJIISIMA HaBaHTaXEHHS BTOMJICHOCTI Mae
MPUKIIAIATUCS 10 HaWOUIbIIe ABOX KOJId B
HalHECTIPUATIUBIIIOMY PO3TaIllyBaHHI.

(6) IlepeBipka MOKIIMBOCTI pyHHYBaHHS Bif
BTOMJICHOCTI MAa€ MPOBOJUTHUCS MPOTATOM

BCHOT'O TEPMIHY €KCILTyaTarlii MocTa.
MNPUMITKA Tepmin ekciutyatamii MOCTa MOXe
BHU3HAYATHUCH B HauionansHomy IOJATKYy.

PexomennoBanum tepminom € 100 pokiB. J{uB. Takox
EN 1990.

(7) Sk anpTepHaTHBA NIEpPEBIPKA PyHHYBaHHS
BiJl BTOMJICHOCTI MOX€ TPOBOJUTHCS Ha
OCHOBl cHemiayibHOI MoOZedal 3MIMIaHOTO

PYXY.
MPUMITKA. CreuianbHa MOJENb 3MIIIAHOTO PYXY

MOXKE BU3HAYATUCS y HAIIOHAILHOMY JIOJIATKy a0o B
1HANBITyaTbHOMY TIPOEKTI.

(8) JlomaTkoBi BHMOTH JO TEPEBIPKH
BTOMJICHOCTI MOCTa Yy BHUIAJKY, SIKIIO
MOTPIOHUIM  AMHAMIYHUN  PO3PaxXyHOK Yy
BIIMTOBIIHOCTI /10 6.4.4 NpHU HAUIMIIKOBHUX
NUHAMIYHUX SBUIAaX H0oaaHo B 6.4.6.6.

(9) VY nepeBipkax BTOMJIEHOCTI MalOTh
BpPaxOBYBAaTHCS BEPTHKAIbHI TpPaHCIOPTHI
BIUIUBM 3 JTUHAMIYHUM  e]exTamu i
BIIIEHTPOBUMHU  CHJIAaMU  BKJIIOYHO. Y
3araJlLHOMy BHUIAJKy OOKOBI 1 MO3JOBXHI
CHJIIM B  TEpeBIpLi BTOMIJIEHOCTI  He

BpPaxOBYIOThCS.

IIPUMITKA 3a mneBHHX OCOOJMBHX BHIIAJKIB,
HATPUKJIAl, HA MOCTaX, SKi HECYTh KOIIii 1 3ai3HIIHI
CTaHIii, B pO3paxyHKax HAa BTOMY Ma€ BpPaxOBYBaTHCS

BILIIUB HOB,Z[OB)KHiX CHJI.
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specified. Details of the service trains and
traffic mixes considered and the dynamic
enhancement to be applied are given in
annex D.

NOTE The requirements may be defined for the
individual project.

(3) Where the traffic mix does not represent
the real traffic (e.g. in special situations
where a limited number of vehicle type(s)
dominate the fatigue loading or for traffic
requiring a value of _ greater than unity in
accordance with 6.3.2(3)) an alternative
traffic mix should be specified.

NOTE The alternative traffic mix may be defined
for the individual project.

(4) Each of the mixes is based on an annual
traffic tonnage of 25*10° tonnes passing
over the bridge on each track.

(5)P For structures carrying multiple tracks,
the fatigue loading shall be applied to a
maximum of two tracks in the most
unfavourable positions.

(6) The fatigue damage should be assessed
over the design working life.

NOTE The design working life may be specified in
the National Annex. 100 years is recommended. See
also EN 1990.

(7) Alternatively, the fatigue assessment
may be carried out on the basis of a special
traffic mix.

NOTE A special traffic mix may be specified in the
National Annex or for the individual project.

(8) Additional requirements for the fatigue
assessment of bridges where a dynamic
analysis is required in accordance with 6.4.4
when dynamic effects are likely to be
excessive are given in 6.4.6.6.

(9) Vertical rail traffic actions including
dynamic effects and centrifugal forces
should be taken into account in the fatigue
assessment. Generally nosing and
longitudinal traffic actions may be
neglected in the fatigue assessment.

NOTE In some special situations, for example
bridges supporting tracks at terminal stations, the
effect of longitudinal actions should be taken into
account in the fatigue assessment.
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TOJATKH

HonaToxk A
(inpopmaTuBHMIT)

Mogeani cneniaJibHUX TPAHCIIOPTHUX

3ac00iB 1151 aBTOJOPOKHIX MOCTIB
A.1 Mera i cepa 3acTocyBaHHS
(1) Le#t nonmaTox BU3HAYAE HABAHTAKECHHS
BiJl CTaHJAPTHUX MOJEIICH CIeIiaIbHUX
TPaHCIIOPTHUX 3aco0iB, AK1
BUKOPHCTOBYIOTHCSI TUTSt OymiBHUIITBA
aBTOJIOPOXKHIX MOCTIB.
(2) TpancroptHi 3aco0u, 0 BKa3aHi B
LbOMY JI0JIaTKy, IPU3HAYEH] /151 BUBHAYCHHS
3arajbHUX 1  MICIEBUX  HAaBaHTA)KEHb,
BUKJIMKaHUX TPAHCHOPTHUMHU 3ac00aMH, IO
He BIOMNOBIZAIOTH BUMOTAaM HaIllOHAIbLHUX
HOPM MI0JI0 OOMEXEHb CTOCOBHO Baru Ta
rabapuTiB ~ HOPMAaTHUBHMX  TPAHCHOPTHHUX

3aco0iB.

IMPUMITKA Posrnsa cnemiaibHUX TPaHCIOPTHHX
3aco0iB IS MPOEKTYBaHHS MOCTIB MPU3HAYCHUI LIS
0COOJIMBHX BHITAJIKIB.

(3) Le# nomatok TakoX MICTUTh HACTAHOBH
13 3aCTOCYBaHHS JI0 TIPOI3HOI YaCTUHU MOCTa
CHeliaTbHUX TPAHCIOPTHHUX 3aco0iB A
BHUMAJAKy OJHOYACHOTO 1 HOPMaJbHOTO
JIOPOKHBOTO PYXY, MIPEICTABJICHOTO
MO/JICJUUTIO HaBaHTaKeHHs 1 y 4.3.2.

A.2 Ba3zoBi MojaeJi cneniajabHUX
TPAHCNIOPTHHUX 3aC00iB

(D) Basosi Mozenl cIieliajIbHuX
TPAHCIIOPTHUX 3aCO0IB YMOBHO BH3HAuye€HI B
Tabmuirx A.1 1 A.2, a TaKOXX Ha PUCYHKY
A.l.

IIPUMITKA 1 DbBasosBi Moxgen cCremiaJlbHUX
TPAHCIIOPTHUX 3ac00iB, SKUM JTO3BOJICHO PyXaTHCS 3a
CHeuiaJbHAMU MapuipyraMu €BpONeHchKOl Mepexi
IIOCEeWHUX JIOpIiT, BIAMOBIAHI 1O PI3HUX pIiBHIB
MOHATHOPMATUBHUX HABAHTAXKEHb.

OPUMITKA 2 JHomyckaeTbes IpUHA
TparcnoptHoro 3acody 3,00 m mus 150 1 200 xH na
oci 14,50 m g 240 xH Ha oci.

Annex A
(informative)
Models of special vehicles for road bridges
A.1 Scope and field of application
(1) This annex defines standardised models of
special vehicles that can be used for the design
of road bridges.

(2) The special vehicles defined in this annex
are intended to produce global as well as local
effects such as are caused by vehicles which
do not comply with the national regulations
concerning limits of weights and, possibly,
dimensions of normal vehicles.

NOTE The consideration of special vehicles for bridge
design is intended to be limited to particular cases.

(3) This annex also provides guidance in case
of simultaneous application on a bridge
carriageway of special vehicles and normal
road traffic represented by Load Model 1
defined in 4.3.2.

A.2 Basic models of special vehicles

(1) Basic models of special vehicles are
conventionally defined in Tables A.1 and A.2,
and in Figure A.1.

NOTE 1 The basic models of special vehicles
correspond to various levels of abnormal loads that can
be authorised to travel on particular routes of the
European highway network.

NOTE 2 Vehicle widths of 3,00 m for the 150 and 200
kN axle-lines, and of 4,50 m for the 240 kN axlelines
are assumed.

159



JACTY-H B EN 1991-2:2010

Tabumus A.1 — Kiacu cneniaJJbHUX TPaAHCIIOPTHHX 3aC00iB

3aranpHa Bara Ckang ITo3Hauenns
600 xH 4 ocimo 150 xkH 600/150
900 xH 6 oceli mo 150 kH 900/150
8 oceii mo 150 kH 1200/150
1200 xH abo 6 oceit mo 200 kH 1200/200
1500 «H 10 oceii mo 150 kH 1500/150
abo 7 oceit mo 200 kH + 1 Bice 100 kH 1500/200
12 oceit mo 150 xH 1800/150
1800 xH a60 9 oceii mo 200 kH 1800/200
12 oceii 1;[0 200 xkH 2400/200
a6o 10 oceit mo 240 xH
2400 xH N . 2400/240
a6o 6 oceit mo 200 xH (BincTanp 12 M) 2400/200/200
+ 6 oceii o 200 xH
15 oceit mo 200 kH
a00 12 oceit o 240 kH + 1 Bics 120 xH 3000/200
3000 xH N . 3000/240
ab6o 8 oceit mo 200 kH (Bigctanp 12 M) 3000/200/200
+ 7 ocet mo 200 xkH
18 ocelt H0v200 kH 3600/200
abo 15 oceit mo 240 xkH
3600 xkH N . 3600/240
a60 9 oceit mo 200 xH (BigcTans 12 M) 3600/200/200
+ 9 oceit mo 200 xkH
Table Al - Classes of special vehicles
Total Composition Notation
weight
600 kN 4 axle-lines of 150 kN 600/150
900 kN 6 axle-lines of 150 kN 900/150
1200 kN 8 axle-lines of 150 kN or 6 axle-lines 1200/150
of 200 kN 1200/200
1500 kN 10 axle-lines of 150 kN 1500/150
or 7 axle-lines of 200 kN + 1 axle line 1500/200
of 100 kN
1800 kN 12 axle-lines of 150 kN or 9 axle-lines 1800/150
of 200 kN 1800/200
2400 kN 12 axle-lines of 200 kN 2400/200
or 10 axle-lines of 240 kN 2400/240
or 6 axle-lines of 200 kN (spacing 12m) 2400/200/200
+ 6 axle-lines of 200 kN
3000 kN 15 axle-lines of 200 kN 3000/200
or 12 axle-lines of 240 kN + 1 axle-line of 120 kN 3000/240
or 8 axle-lines of 200 kN (spacing 12 m) + 7 axle-lines of 200 3000/200/200
3600kN | 18 axle-lines of 200 kN 3600/200
or 15 axle-lines of 240 kN 3600/240
or 9 axle-lines of 200 kN (spacing 12 m) + 9 axle-lines of 200 3600/200/200

[ N
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Tabumus A.2 — XapakTepHCTHKA crieliaJIbHUX TPAHCIIOPTHHUX 3ac00iB

Oci 3 HaBanraxxenusm 150 kH | Oci 3 HaBanTaxenusm 200 kH Oci 3 HaBaHTaxxeHHsm 240 kH

1 2 3 2
600 kH 0 f’;gﬁ
900 xH 2: 16:;)53
1200 kH 2: fzgﬁ 2:: 16,);%)03
1500 kH : 11(’);%51\40 n= ;11?237;200
1800 kH : 15;%51\40 2:: ?2%03
n = 12x200
e=1,50mM 3
2400 xH ’\é - 11?;()2;140

n = 6x200+6x200
e = 5x1,5+12+5x1,5

n = 15x200
e=1.50m N = I1x120+12x240
3000 xkH e=1,50m
N = 8x200-+-7x200
e = 7x1.5+1246x1,5
N = 15x240
n = 18x200 e=150m
3600 xH a0

n = 8x240+7x240
e =7x1,5+12+6x1,5

MMPUMITKA n - kinbKicTh Oceid, ToMHOXeHa Ha Bary (kH) koxxHOT oci B KoxkHi# rpymi
€ - MI)XKOChOBA BIJICTaHb (M) Y KOXKHil IpyIi Ta Mi’K KOXKHOIO TPYIIOK0

Table A2 - Description of special vehicles
Axle-lines of 150 kN | Axle-lines of 200 kN Axle-lines of 240 kN

600 kN[ n=4x150e=1,50m
900 kNf n=6x150e=1,50 m
1200 kN n=8x150e=150m [ n=6x200e=1,50 m
1500 kN|n = 10x150 e = 1,50 m{n = 1x100 + 7x200 e =
1,50 m
1800 kN|n =12x150e=1,50m|{ n=9x200e = 1,50 m
2400 kN n=12x200e=150m| N=10x240e=150m
n = 6x200 + 6x200 e=
5x1,5+12+5x1,5
3000 kN n=15x200e=150m| N=1x120+ 12x240e =
n = 8x200 + 7x200 e = 1,50 m
7x1,5+12+6x1,5
3600 kN n=18x200e=150m| N=15x240e=150m
n=8x240 + 7x240 e =
7x1,5+12+6x1,5
NOTE

n number of axles multiplied by the weight (kN) of each axle in each group

e axle spacing (m) within and between each group.




JACTY-H B EN 1991-2:2010

(1) BpaxoByroThcst ojiHa 200 AEKiIbKa
MoOJIeNIel CeliaIbHUX TPAHCIOPTHUX

3aco0iB.

OPUMITKA 1 J[lng iHIUBIAyadbHUX TIPOCKTIB
HEOOX1IHO BU3HAYATH MoOJe, BCIIMYNHU
HaBaHTaKEHb 1 po3MipH.

MNPUMITKA 2 3ycwins Big cTaHZapTHOI MOJENI
600/150 Bximroueno g0 Moneni HaBaHTa)KeHHs 1, 1e
BOHH 3aCTOCOBYIOThCS 3 KoedillieHTaMu agi i &g , 110
JOPiBHIOIOTS 1.

MNPUMITKA 3 Jlns iHAMBiqyaIbHUX MPOCKTIB CIIiJ
BH3HAYATH CIEIadbHI  MOJETl, OCOOJMBO IS
ypaxyBaHHsS 3YCHIIb BHHSATKOBHX HaBaHTAXEHb 13
3araJibHOIO Barolo, 1o nepesuiye 3600 xH.

(3) PospaxyHkoBi  HaBaHTaXEHHS, IO
MOB'sI3aH1 13 CHEeLIaTbHUMH TPAHCIIOPTHUMU
3aco0aMM, BpAXOBYIOThCS SIK HOMIHAJIbHI
BeIMYMHHM, 1 MAaloTh pPO3TJISAATHCA  SIK
BEJIMYMHU, TIOB'SI3aH1 TUTBKH 3 TMEPEX1THUMHU
MPOCKTHUMH CUTYAI[iSIMHU.

A.3 3acTocyBaHHSI MoJe/iell HABAHTAKEHb
creniaJlbHUX TPAHCHOPTHUX 3aco0iB Ha
NPOI3HIN YacTHHI

KoxHa craHmapTHa MOJIENb 3aCTOCOBYETHCS:
- Ha OJIHIl YMOBHIN CMY31 pyXY, SIK BKa3aHO Y
1.4.2 14.2.3 (cmyra HOomep 1) st Monenei,
K1 CKIIAQJAlOThCsl 3 OCel 3 HaBaHTaKEHHSIM
150 a6o 200 xH.

- Ha JIBOX CYCIJTHIX YMOBHUX CMyTax (CMyTH
HoMmep 112 - pucyHOK A.2) uist MOJENEH, 110
CKJIAIAIOTHCS 3 Ocel 3 HaBaHTa)XKeHHsIM 240
kH.

(2) YMOBHI cMyru CliJi pO3TallOByBaTH Ha
MPOi3HIN YacTHHI SIKOMOTa
HaWCMIpUATIUBINIE. Y  [BOMY BHUIAAKY
UIMpPUHA IPOI3HOT YaCTUHHU, 1110 BU3HAYCHA SIK
YacTWHA, SKa BHUKIIOYAE TBEpIi Yy30iuus,
TBEP/Il CMYTH 1 pO3MidaibHi CMYTH.

3) 3aexxHo BIX MoJenei, 1 (0)
PO3IIIAIAIOTHCS, MOKHA JOMYCTHTH, IO IIi
MOJeNl pyXarThCsl 3 MAJIOI0 MIBUJIKICTIO (HE
Oimpmie HDK 5 KM/Toa) abo 3 HOPMaIbHOKO
mBHIKICTIO 70 KM/TOT).

(4) 3a yMoOBH, KOJM MOJENl pyXalTbcsi 3
Majol IMIBUJAKICTIO, CIiJ BpaxoBYBaTH
TUIBKM BEPTHKAJIbHI HaBaHTaKEHHs 0e3
NUHAMIYHUX BIUIMBIB.
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(1) One or more of the models of special
vehicles may have to be taken into account.

NOTE 1 The models and the load values and
dimensions may be defined for the individual project.

NOTE 2 The effects of the 600/150 standardised model
are covered by the effects of Load Model 1 where
applied with Qi _ and qi _ factors all equal to 1.

NOTE 3 Particular models, especially to cover the
effects of exceptional loads with a gross weight
exceeding 3600 kN, may have to be defined for the
individual project.

(3) The characteristic loads associated with the
special vehicles should be taken as nominal
values and should be considered as associated

solely with transient design situations.

A.3 Application of special vehicle load
models on the carriageway

Each standardised model should be applied :

— on one notional traffic lane as defined in
1.4.2 and 4.2.3 (considered as Lane Number

1) for the models composed of 150 or 200 kN
axle-lines, or

—on two adjacent notional lanes (considered as
Lanes Number 1 and 2 - see Figure A.2) for
models composed of 240 kN axle-lines.

(2) The notional lanes should be located as
unfavourably as possible in the carriageway.
For this case, the carriageway width may be
defined as excluding hard shoulders, hard
strips and marker strips.

(3) Depending on the models under
consideration, these models may be assumed to
move at low speed (not more than 5 km/h) or
at normal speed (70 km/h).

(4) Where the models are assumed to move at
low speed, only vertical loads without
dynamic amplification should be taken into
account.



(5) SAxmo mozaeni pyxarwThCsi 3 HOPMAIBHOIO
IIBUJIKICTIO, HEoOX1THO BpaxoByBaTH
JMHAMIYHUN BILIUB. Moxe Oyt
BHKOPHUCTAaHA HACTyIHA opMysa

o = 1,40-(L/500) o¢>1,

e L- JOBXXHWHA 3aBaHTAXCHHS,M.

(6) SIkm0 MPHUIHATO, IO MOJIENI PYXalOThCSI
3 MaJoK0 MIBHIKICTIO, TO KOXXHY YMOBHY
cMyra 1 IUIOHOly MpPOi3HOI 4YacTWHH, UIO0
3aNUIINIIACS, CJII 3aBaHTAXKyBaTH MOJEIUIIO
HaBaHTAXEHHS | 3 BeMUMHAMHU, HAaBEICHUMH
y 4.5 1 A2 EN 1990. Ha cmys3i (cmyrax), sika
3aifHATa CTIeHiaIbHUM TPaHCHOPTHUM
3aco0oM, Il CUCTEMa HE 3aCTOCOBYETHCS Ha
BIJICTaH1 MEHIIIE HDK 25 M Big 30BHIMIHBOI OCI
JAHOTO TPAHCIOPTHOrO 3aco0y (PUCYHOK
A.3).

(7) Konmm mepenbavaerbesi, MO CHEIiaTbHI
TPaHCIOPTHI 3acobu pyXaroThCs 3
HOPMAaJIPHOIO MIBHJIKICTIO, IMapa CHeIiaTbHuX
TPaHCIIOPTHUX 3ac00iB Mae
BUKOPHCTOBYBATHCS Ha CMY3i, sika 3aifHsTa
IMMH  TPAHCIOPTHUMHU  3acobamu.  [Hii
CMYrd Ta IUIOLIA MOCTOBOTO TMOJIOTHA, IO
3aJMIIMIACS, HABaHTAXYIOTbCA  MOJAEIUIIO
HaBaHTAXEHHs | 3 BEIMUMHAMMU, HaBEIEHUMHU
y4.51y EN 1990, A2.

JoaaToxk B
(tHbOpMATUBHU)
OuiHka 10BroBiYHOCTH aBTOJIOPOKHUX
MOCTIB 32 BTOMOIO MeTO/I0M pericrpauii
AOPOKHBOTO PYXY.

(D) HaBanTaxxenns MPOBOJUTHCA 3
ypaxyBaHHsSM  pe3yJbTaTiB  aHamizy 1
BUKOPUCTAHHSIM THIIOBHUX 3apCECTPOBAHHUX
JTaHUX JOPOXKHBOTO PYXy, NMOMHOKEHHX Ha
Koe(DillieHT TMHAMIYHOTO BILTUBY (fat.

(2) Le#t koediieHT AUHAMIYHOTO BIUIUBY
BPaxoOBY€E JMHAMIYHY XapaKTEPUCTUKY MOCTa
1 3aJeXUTh Bl OYIKyBaHOI HIOPCTKOCTI
JOPOKHBOT MOBEPXHI 1 BiJl OYIb-IKUX 1HIIUX
IWHAMIYHUX BIUIMBIB, IO BXOIATH IO

3apCeECTPOBAHUX JAHUX.

IPUMITKA Binnosiaxo go 1SO 86087, noepxHio
JIOPOTH MOYKHA KJIACH(IKyBaTH SIK TIOKA3HUKHI
CIIEKTPAJIBHOI mIiTbHOCTI MimHOCTI (PSD)
BEPTHUKAIILHOTO 3CYBY JOPOXKHBOTO

JCTY-H B EN 1991-2:2010

(5) Where the models are assumed to move at
normal speed, a dynamic amplification
should be taken into account. The following
formula may be used :

¢ =1,40-(L/500) o¢>1
where : L influence length (m)

(6) Where the models are assumed to move at
low speed, each notional lane and the
remaining area of the bridge deck should be
loaded by Load Model 1 with its frequent
values defined in 4.5 and in A2 to EN 1990.
On the lane(s) occupied by the standardised
vehicle, this system should not be applied at
less than 25 m from the outer axles of the
vehicle under consideration (see Figure A.3).

(7) Where special vehicles are assumed to
move at normal speed, a pair of special
vehicles should be used in the lane(s) occupied
by these vehicles. On the other lanes and

the remaining area the bridge deck should be
loaded by Load Model 1 with its frequent
values defined in 4.5 and in EN 1990, A2.

Annex B
(informative)
Fatigue life assessment for road bridges
Assessment method based on
recorded traffic

(1) A stress history should be obtained by
analysis using recorded representative real
traffic data, multiplied by a dynamic
amplification factor grat.

(2) This dynamic amplification factor should
take into account the dynamic behaviour of the
bridge and depends on the expected roughness
of the road surface and on any dynamic
amplification already included in the records.

NOTE In accordance with 1SO 86087, the road surface
can be classified in terms of the power spectral density
(PSD) of the vertical road
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mpodinto Gy To6TO 1OpCcTKOCTI. Gy , IO € PYHKITIEO
MIPOCTOPOBOi  4acTOTH abo KyTOBOI IPOCTOPOBOL
yacroru JaHiora Q, Gy(Q), mpu Q = 2mmn. OakTH4Hy
CIIEKTPAIbHY TYCTHHY MIITHOCTI MPOQIII0 JOPOrH Mae
OyTH 3r1a/HKEHO 1 MOTIM BKIJIFOYEHO JI0 JIorapr(pMidHOT
MOKA30BOI JliarpaMu 3a JOIOMOTOI0 MpsiMOl JIHi{ y
BIIMIOBITHOMY  Jlialla30HI  MPOCTOPOBOI  YaCTOTH.
BOynoBanuit PSD moxxe OyTH BUpaXeHUH B 3arajibHil
¢bopmi
Ga(n) = Ga(no)[n/no]™

Ga(Q) = Ga(Q0) [Q/Qo]”
Ie no- onopHa npocToposa yacrota, 0,1 ruki/m;
o - omopHa KyToBa IPOCTOPOBA YacTOT, pal./M;
W - mokasHuk crynens BOynoBanoro PSD.
Yacro, 3amictb 3cyBy PSD, Gy 3pyuHinie po3risuaTu

mBuakicte PSD, Gy B 1OKa3HUKaxXx  3MiHU
BEPTUKAJIbHOI OpIUHATA TOBEPXHI JOpOTH Ha
OIHULIIO MIPOMICHOTO IUIAXY, OCKUIBKH

criBBigHomeHHAMHU Mix Gy 1 Gy cTaHOBUTH
Gy(n)=Gg(n)(2nn)?> Ta GYQ)=Gy(Q)(Q)?
Skmio W = 2, odbuzasa Bupasu meuakocti PSD e
MOCTIHUMU.
Posrnsaaroun noctiiny meuakicts PSD, Maemo 8
pi3Hux knacis gopir (A, B...H), 3 mopcTkicTio, mo
301IBIIYETHCS, 1 po3risiaatoThes B 1SO 8608. Mexi
Ki1acy rpadiqao 300paxeHi 1Mo BiJJHOLICHHIO 10 3CYBY
PSD na pucynky B.1. [lns xnacudikatii JopoxXHBOr0
HOKPHUTTS aBTOJIOPOKHBOTO MOCTA 3aCTOCOBYIOThCSI
TiTBKH mepii S kiacis (A, B,..., E).
MoskHa MPUITYCTUTH, 11O AJIsl TOBEPXHI JOPOTU B
KJaci A SKiCTbh OBEpPXHI JIyXe XOpollia, JUIs MOBEpXHi
B KJaci B - xopota, asst moBepxHi B kiiaci 3 -
cepelHs, JJIst noBepxHi B kiaci D - morana i s
noBepxHi B knaci E. - tyxe
rorasa.
71SO 8608:1995 — Mexaniuna Bidpais — [Tpodii
JIOPOXKHBOT MOBEPXHI — 3BIT PO 3MIpsHI JaHi

profile displacement Gd, i.e. of the roughness. Gd is a
function of the spatial frequency n, Gd(n), or of the
angular spatial frequency of the path _, Gd( ), with
_=2_n. The actual power spectral density of the road
profile should be smoothed and then fitted, in the bi-
logarithmic presentation plot, by a straight line in an
appropriate spatial frequency range. The fitted PSD can
be expressed in a general form as
Ga(n) = Ga(no)[n/no]™
or Ga(Q)=Ga(Q0) [/ ™
where : — ng is the reference spatial frequency (0,1
cycle/m),
— _0Ois the reference angular spatial frequency (1 rd/m),
—w is the exponent of the fitted PSD.
Often, instead of displacement PSD, Gd, it is convenient
to consider velocity PSD, Gv, in terms of change of the
vertical ordinate of the road surface per unit distance
travelled. Since the relationships between Gv
and Gq are :
Gy(n) = Ga(n)(27n)? and Gy(Q)=Gu(Q)(Q)?
When w=2 the two expressions of velocity PSD are
constant.
Considering constant velocity PSD, 8 different classes
ofroads (A, B, ..., H) with increasing roughness
are considered in ISO 8608. The class limits are graphed
versus the displacement PSD in Figure B.1. For road
bridge pavement classification only the first 5 classes
(A, B, ..., E) are relevant.
Quality surface may be assumed very good for road
surfaces in class A, good for surfaces in class B,
medium for surfaces in class C, poor for surfaces in
class D and very poor for surfaces in class E.

71S0 8608:1995 — Mechanical vibration — Road surface
profiles — Reporting of measured data

Tabaunsa B.1 — CTtyniHb IOPCTKOCTi, BUPasKeHUI B MOKA3HNKAX OIMHUIIb POCTOPOBOI YaCTOTH,

CryniHb OPCTKOCTI
. Gd(n0) # [10-6 m] Gv(n) *[10-6 m]
SIKicTh JOPOXKHBOIO
Knac noporu Hwxusa CepenHbo Bepxns CepenHbo
TIOKPHTTSI
Mexa TEOMETPUYHE Mexa reoOMEeTpHYHe
A Hyxe xoporie - 16 32 6,3
B Xopore 32 64 128 25,3
3 Cepenne 128 256 512 101,1
D ITorane 512 1024 2048 404,3
E Jyxe norane 2048 4096 8192 1617,0
2N =0,1 uux/m

Table B.1 — Degree of roughness expressed in terms of spatial frequency units, n

Degree of roughness

Road |Pavement Gy (no)? [10° m] Gy (n) [10% m]
class |quality Lower limit | Geometric mean | Upper limit Geometric mean

A |Verygood 16 32 6,3

B [Good 32 64 128 25,3

C Medium 128 256 512 101,1

D |Poor Very 512 1024 2048 404,3

E |poor 2048 4096 8192 1617,0

2 n=0,1 cycle/m
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Tabauns B.2 - CTyninb IIOPCTKOCTi, BHPA’KeHHI B MOKA3HUKAX OAMHUIb KYTOBOI IPOCTOPOBOI 4acToTH, Q

CryniHp OPCTKOCTI
SkicTh MOPOXKHBOTO Gd(€20) * [10-6 m] Gv(ID * [10-6 m]
Knac noporu Hwxns Cepennso Bepxns CepenHbo
TTOKPHTTS
Mexa TreOMETpUYHE Mexa TeOMETpUYHE
A Hyxe xopormie - 1 2 1
B Xopore 2 4 8 4
3 Cepenne 8 16 32 16
D [Torane 32 64 128 64
E Hyxe norane 128 256 512 256

200 =0,1 pag/m

Table B.2 - Degree of roughness expressed in terms of angular spatial frequency units, Q

Degree of roughness
Road |Pavement Ga (Qo)? [10° m] Gy (Q) [10-° m]
class |quality
Geometric mean Upper limit Geometric mean

A |Verygood 1 2 1

B [Good 2 4 8 416

C |Medium 8 16 32 64

D |Poor Very 32 64 128 256

E poor 128 256 512
3Qo=1 rad/m
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Pucynok B.1 — Kinacugikauis moposxHix Figure B.1 — Road surface classification (ISO 8608)
NMOKPUTH

Ho3naueHHs Key

Gd (n), M - crieKTpabHa mibHICTS Gd (n) [ms] Displacement power spectral density,

A[m] Wavelength,

Gd (Q) [ms] Displacement power spectral density,
n [cycles/m] Spatial frequency,

Q [rad/m] Angular spatial frequency,

TepeMilIeHHS

A, M - JOBXXHHA XBWIL

Gd (Q), m® — ciexkTpanbHa MIiIbHICTH
TepeMiIeHHS

N, yuK1/m — IIPOCTOPOBA YACTOTA

Q, pan/m

166



(3) fAxmo He BKa3aHO iHAKIIIE, 3apPEECTPOBaHI
HABAaHTA)XCHHI HA BICh CIIiJ] TOMHOXHTH Ha!
¢fat = 1,2 17151 TOBEPXHI 3 XOPOIIOIO
HIOPCTKICTIO;

¢fat = 1,4 1715 IOBEPXHI 3 CePeIHBOIO
HIOPCTKICTIO.

(4) Kpim TOrO, MpH PO3IIIAAI TOMEPEUHOTO
nepepisy B Mexax Biacrani 6,00 M Bifg
neGopMaIiifHOro 1IBa, HABAHTAXKCHHS CITif
MMOMHOXKUTH Ha JIOAATKOBHHA KOe(DiIieHT
JTMHAMIYHOTO BIUTUBY AQfat , SKUH OTPHUMAHO
3 pucyHka 4.7.

(5) Knacudikariro mopcTKOCTi TOPOTH CHil
npoBouTH BigmosigHo g0 1SO8608.

(6) dns rpyboro 1 MIBUAKOTO pPO3pPaxyHKY
SKOCTI ~ IIOPCTKOCTI  JAIOThCS  HACTYIIHI
pEeKOMEeH1allii:

- MOXHa JIOTTYCTHTH, [0 HOBI MapH
JOPOKHBOTO TIOKPUTTS TaKi, HAPUKIA, 5K
mapu achanbTy a00 0€TOHY, MalOTh XOPOIITY
1 HaBITh Iy’K€ XOPOIIlY AKICTh IIOPCTKOCTI;

- cTapi mapu JOPOKHBOTO TIOKPUTTS, SIKi HE
MIATPUMYIOTHCS, MOYKHA KIacu(PIKyBaTH K
TaKi, 0 MalOTh CEPEIHIO MIOPCTKICTD;

- IapH JIOPOKHBOTO TIOKPUTTS, IO
CKJIQJAI0ThCs 3 OYIMKHUKA a00 MO 1I0HOTO
Marepianry, MOXHa KJIacu(iKyBaTH sK
cepenHi abo ToraHi («IoraH», «IyxKe
MOTaH1»).

(7) 3a HEOOX1MHOCT1 KOHTAKTHI TOBEPXHI
KOJIIC 1 TIOTIEPEYH1 Bi/ICTaH1 MK KOJIeCaMH
BHU3HAYAKOTHCS 3TIIHO 3 Tadiuuero 4.8.

(8) Sxmo maHi BITHOCATHCS TUIBKU JI0 OJTHIET
CMYTH PyXY, TO JaHi JJIs Ha IHITUX CMYT
aHanoriyai. Taku#i miaxia Moxe OyTH
3aCHOBaHUH Ha TaHUX, OTPUMAHUX 3 IHIINX
MiCIIb 3 TIOTIOHUM THIIOM PYXY.

(9) Ictopins  HaBaHT@XEHHS  BPAaXOBYE
OJIHOYACHY  MPHUCYTHICTh  TPAHCIOPTHUX
3ac00iB Ha MOCTY Ha Oyab-sKiii cMy3i pyXy.
HeobximHo po3poOutu mpouenypy, ska 0
JI03BOJIsANIA 1Ie, KOJIM 3apeecTpoBaHi JaHi Mpo
HABAaHTAXEHHS  OKPEMHUX  TPAHCHOPTHHUX
3ac001B MPUHMAIOTHCS 32 OCHOBY.

(10) KinpkicTh HMKIIIB Ma€ MipaXxOBYBaTHCS
32 METOJOM «JOIIOBOIO MOTOKY» abo
METOJIOM «PE3epBYyapy».

(11) Skmo TpUBAIICTh 3aMUCy MEHIIE HIK
OJIMH TOBHHUU TIDKICHb, 3alUCH 1 OIlIHKA
CTyNEeHS BTOMHOTO TMOIIKOKEHHS MOXHA
BIJIperynoBaTu, Oepyuyd [0 yBard 3MiHU
JIOPOXKHBOTO pyXy 1 #Horo ckiaxmy, w0
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(3) Unless otherwise specified, the recorded
axle loads should be multiplied by :
ofat = 1,2 for surface of good roughness

ofat = 1,4 for surface of medium roughness.

(4) In addition, when considering a cross-
section within a distance of 6,00 m from an
expansion joint, the load should be multiplied
by the additional dynamic amplification factor
Aot derived from Figure 4.7.

(5) The classification of roadway roughness
may be taken in accordance with ISO 8608.
(6) For a rough and quick estimation of the
roughness quality, the following guidance is
given :

— new roadway layers, such as, for example,
asphalt or concrete layers, can be assumed

to have a good or even a very good roughness
quality ;

— old roadway layers which are not maintained
may be classified as having a medium
roughness ;

— roadway layers consisting of cobblestones or
similar material may be classified as medium

(average™) or bad (“"poor", "very poor").

(7) The wheel contact areas and the transverse
distances between wheels should be taken as
described in Table 4.8, where relevant.

(8) If the data are recorded on one lane only,
assumptions should be made concerning the
traffic on other lanes. These assumptions may
be based on records made at other locations for
a similar type of traffic.

(9) The stress history should take into account
the simultaneous presence of vehicles recorded
on the bridge in any lane. A procedure should
be developed to allow for this when records of
individual vehicle loadings are used as a basis.

(10) The numbers of cycles should be counted
using the rainflow method or the reservoir
method.

(11) If the duration of recordings is less than a
full week, the records and the assessment

of the fatigue damage rates may be adjusted
taking into account observed variations of
traffic flows and mixes during a typical week.
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CIIOCTEpIraloThCsl  HPOTSTOM  THUIIOBOTO
tiokHA.  Coim Takok ~ 3aCTOCOBYBATH
MiABUITYBATbHHHA Koe(iIieHT TUISE
BpaxyBaHHs MaiOyTHIX 3MiH y
TPAHCIIOPTHOMY PYCL.

(12) HakonnueHne BTOMHE TOIIKOIKEHHS,
o04ncIeHe 3 BUKOPUCTAHHSIM
3apeecTPOBAHUX JAHKX, MA€ OyTH
MTOMHO>KEHO Ha BITHOUICHHS MDK MTPOSKTHHM
TEPMIHOM CITY>KOH 1 TPHBAJIICTIO, LIIO
PO3TISIAETHCS Ha ricTorpami. 3a BiICYTHOCTI1
JOoKJIaaHO1 iHpopMaIlii peKOMEHIYETHCS
BpPaxOBYBATH JIJIsl KUTBKOCT1 BAHTXKHUX
aBTOMOOUIIB Koe(iieHT 2 1 koedimieHT 1,4
Ul PIBHIB
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An adjustment factor should also be applied to
take into account any future changes on the
traffic

(12) The cumulative fatigue damage calculated
by use of records should be multiplied by the
ratio between the design working life and the
duration considered on the histogram. In the
absence of detailed information, a factor 2 for
the number of lorries and a factor 1,4 for the
load levels are recommended.



Honaroxk C
(HOpMaTUBHMUIT)

Koedinient nmuamiunocri 1+ ¢ nas
peajJibHUX MOI3iB

(1)P BpaxoByroun auHaMidHi eeKTH, 110
MOXOJIAITh Bl pyXy pealbHUX MOi3/iB Ha
eKCIUTYaTaI[IHIA TBUIKOCTI, CHIIH 1
MOMEHTH OTPUMaHI JJIsl BKa3aHUX CTATUIHUX
HABaHTAXEHb MMOBUHHI OyTH MOMHOKEH1 Ha
Koe(illieHT BIAMOBIMHUHN 10 MakcUMaIbHOT
Homyctumoi [IBuakocti TpancnopTHOro
3aco0y.

(2) KoedirienT quaamivHOCTI 1+ @ Takox

BUKOPHUCTOBYIOTHCSA JIJIST PO3PaXyHKIB
MIIIHOCTI Ha BTOMY.

(3)P Ha cratuune HaBaHTa)KEHHS BIIMOBIIHE
Peanpromy [loi31y B V ,M/cek. MOBUHHO OyTH
MTOMHO>KEHO

a6o, 1+ p=1+¢'+¢"

JUIS KOJIT 31 CTAaHJTapPTHOIO TEXHIYHUM
obcnyroByBantsiM (C.1)

a6o, 1+ @ =1+¢'+0,5¢" nns xomiii 3
PETEeNbHUM TEXHIYHUM OOCIIYTOBYBaHHIM

(C.2)

IMPUMITKA HauioHansHe JONOBHEHHS HAroJIOIIYE,
110 MOYKJIMBO BUKOpUCTOBYBaTH abo Bupas (C.1), abo
(C.2). Tam, e Bupa3, 110 3a3BU4Ail

BUKOPHUCTOBYETHCS, HE BH3HaueHuH, Bupas (C.1) e

PEKOMEHIOBaHUM.
3.

- K s K <0,76 (C.3)
? 1-K+K* ’ '
1
@'= 1,325 for K= 0,76 (C.4)

e K = 4 (C.5)
2l xn,

9= £ 56e_(;%JZ + SO[L@nO —lje_[;?sz (C.6)
100 80

@' >0

oc:l ona v<22mulc
3 22

a=1 oma v>22mlc
e

V — MakcuMalbHa J03BOJICHA IIBUJIKITH
TPaHCIOPTHOTO 3ac00y

No - TepIa BIacHa 4acToTa 3TriHHUX
KOJMBaHb MOCTAa, 3aBaHTAKEHOI'0 IMOCTIHHUM
HaBaHTaXeHHIM, 111,

L. - mOoB)KMHA, M, BU3HAaUY€Ha BiAMOBIIHO 10
6.4.5.3.

oL - Koe(illieHT A7 MBUAKOCTI
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Annex C
(normative)
Dynamic factors 1+ ¢ for Real Trains

(1)P To take account of dynamic effects
resulting from the movement of actual
service trains at speed, the forces and
moments calculated from the specified
static loads shall be multiplied by a factor
appropriate to the Maximum Permitted
Vehicle Speed.

(2) The dynamic factors 1+ ¢ are also
used for fatigue damage calculations.

(3)P The static load due to a Real Train at
v [m/s] shall be multiplied by:

either, 1+ o =1+¢' +¢"
for track with standard maintenance (C.1)

or, 1+ ¢ =1+ ¢+ 0,5¢" for carefully
maintained track (C.2)

NOTE The National Annex may specify whether
expression (C.1) or (C.2) may be used. Where the
expression to be used is not specified, expression
(C.1) isrecommended.

with:

K fork<076  (C3)
oIk K ' '
and
¢'=1,325 for K= 0,76 (C.4)
where: K =2 (C.5)

2l xn,
and
2 2
le:ll{%e_[igj +50(L©n°—1je_[;%j (C.6)
100 80
@20
Vv .

.. a=—1Iifv<22m/s
with 22

a=1ifv>22m/s
where

v is the Maximum Permitted Vehicle

N, is the first natural bending frequency of
the bridge loaded by permanent actions
[Hz]

L. is the determinant length [m] in
accordance with 6.4.5.3.

o is a coefficient for speed
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['panuIs OCTOBIPHOCTI 1151 @'
Bu3HavaeThes piBHsHHSIMHE (C.3) 1(C.4) -
HIDKYa MeXa BJIIaCHOT yacToTH Ha Puc. 6.10 i
200 xkm/ro. [Jist ycixX iHIIUX BUITAIKIB ¢
MOTPIOHO BU3HAYUTHU JTUHAMIYHHM

JOCIIDKEHHAM BiIIOBIIHO 10 6.4.6.
IMPUMITKA BukopucroByBaHuil METOJ ITOTPiOHO
Y3TOIMTH 3 BiJIIOBIJHUIMHU BIIOBHOBA)KEHUMH
BiJIOMCTBaMH BCTaHOBJIEHUMH B HamioHanbHOMY
JlomoBHEHH.

['paHuIs TOCTOBIPHOCTI /1t @" PIBHSHHIM
(C.6) Bu3Haya€eThCA BEPXHS IPAHMLISI BIIACHOT
yactota Ha Puc. 6.10. Jlyig BCixX 1HIINX
BUNAIKIB ¢@", MOKe OyTH BH3HAYECHO
JTUHAMIYHUM JOCHIDKEHHSIM, BPaxOBYIOUH Ha
B3a€EMO/III0 Mac MK 0e3npyKMHHUMHU
MacaMH OcCl moi3a 1 MOCTa BIAIIOBIIHO 10
6.4.6.

(4)P 3nauenns @' + ¢@" noBUHHI OyTH
BHU3HAYEHI, BUKOPUCTOBYIOUN BEPXHE 1
HWKHE TPAHWYHI 3HAYEHHS No , 32 BUHATKOM
OKpEMUX BUTIA/IKIB, KOJIH TIepIa BlacHa
4acTOTa OKPEMOTO MOCTY BijoMa.

Bepxns rpanuns No gaxHa:

Ny = 94,76 L. 7 (C.8)
1 HYDKHS TPaHHUIIS TaHa

Ny = 8 st 4m < Ly, <20m (C.9)
Ly

Ny = 23,58 " mu1st 20m < L, <100m (C.10)
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The limit of validity for ¢" defined by

Equations (C.3) and (C.4) is the lower
limit of natural frequency in Figure 6.10
and 200 km/h. For all other cases

@' should be determined by a dynamic
analysis in accordance with 6.4.6.

NOTE The method used should be agreed with

the relevant authority specified in the National
Annex.

The limit of validity for ¢" defined by

Equation (C.6) is the upper limit of
natural frequency in Figure 6.10. For all
other cases ¢" may be determined by a

dynamic analysis taking into account
mass interaction between the unsprung
axle masses of the train and the bridge in
accordance with 6.4.6.

(4)P The values of ¢’ + ¢"shall be
determined using upper and lower
limiting values of n,, unless it is being
made for an individual bridge of known
first natural frequency.

The upper limit of no is given by

Ny = 94,76 L. (C.8)
and the lower limit is given by:
Ny :% for 4m <L, <20m (C.9)

Ny = 23,58L% . for 20m < L, <100m (C.10)



Honaroxk D
(HOpMaTUBHMUIT)

OcHoBHi 3acagu OHIHKH KOHCTPYKUIIi
3aJIi3HMYHUX MOCTIB 32 BTOMOIO

D.1 IlpunyuieHHs1 y po3paxyHKax 3a
BTOMOIO
(1) Koeoimientn nuaamivnocti @, i ®3 sxi
3aCTOCOBYIOTBCS 10 MO CTATUYHOTO
HaBaHTaXeHHsI(3aBaHTaxeHH:) 71 1 SW/0 1
SW/2, konu myHKT 3aCTOCOBY€EThCS 6.4.5,
MIPE/ICTABISAIOTh EKCTPEMAJIbHUIN BUIIAJ0K
3aBAHTAKEHHSI, SIKMI B3SITUW 1O YBAaru JJis
neranizaiii exeMeHnTis Mmocty. L1
koe(iieHTH Oyau 6 HeNpaBUIbHO
0OTs MBI, AKIIO O BOHU OyJIM 3acCTOCOBaHI
JUTSI OIIHKH TIOTIKOJIPKEHb BTOMH BiJT
peaIbHUX MOT3IIB.

(2) bepyun n0 yBaru ocepeHeHii edexr,
nepeabauyBanuii st 100 pokiB pecypey
KOHCTPYKUII (CIOpYy/H), TUHAMIUHE
30uTBIIIEHHS (T0OaBKa) A1 KOKHOTO
pEaBHOrO MO134a, MOKIIMBO 3MEHIITUTH

1+1/2(¢" +1/2¢") (D.1)
e @' 1 ¢@" BU3HAYEHI HIDKYE y PIBHIHHAX
(D.2)i(D.5).

(3) PiBusuus (D.2) i (D.5) € cnpomeHnmu
dhopmamu piBHsHB (C.3) 1(C.6), sxi
IOCTaTHLO TOYHI JUISI OOYMCIIEHHS
TMTOIIKO/KCHHS] BTOMH 1 IOCTOBIPHI JIJIs1
MaKCUMAaJIbHOT IPUITYCTUMOT IIBUKOCTI1
TPAaHCIIOPTHOTO 3aco0y ax 10 200 km/ro:

, K

T1-K+K* (0-2

»

K=" omlL<20m (D.3)
160

1%
= onalL>20m (D.4)
471619408

LZ
" = 0,56e100 (D.5)
Ie.
V - MakKcuMalibHa HpI/IHYCTI/IMa IJ_IBI/II[KiCTL

TPaHCIIOPTHOTO 3ac0o0y M/c

L - noexxuHa Lo ,M, BUBHAUCHA BIIMTOBIAHO J0
6.4.5.3.
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Annex D
(normative)
Basis for the fatigue assessment of
railway structures
D.1 Assumptions for fatigue actions

(1) The dynamic factors @, and ©3
which are applied to the static Load Model
71 and SW/0 and SW/2, when clause 6.4.5
applies, represent the extreme loading case
to be taken into account for detailing
bridge members. These factors would be
unduly onerous if they were applied to the
Real Trains used for making an assessment
of fatigue damage.

(2) To take account of the average effect
over the assumed 100 years life of the
structure, the dynamic enhancement for
each Real Train may be reduced to:

1+1/2(¢" +1/2¢") (D.1)
where ¢ and¢” are defined below in
equations (D.2) and (D.5).

(3) Equations (D.2) and (D.5) are
simplified forms of equations (C.3) and
(C.6) which are sufficiently accurate for
the purpose of calculating fatigue damage
and are valid for Maximum Permitted
Vehicle Speeds up to 200km/h:

, K

- N D.2
Ik K (62
with:
K=" forL<20m (D.3)
160
14
K=——forL>20m D4
4716148 (D4
and
LZ
¢" = 0,560 (D.5)
where;

v is the Maximum Permitted Vehicle
Speed [m/s]

L is the determinant length Lo [m] in
accordance with 6.4.5.3
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MNPUMITKA [lunamiuHi eeKTH, 10 BKIIOYAIOTH
PE30HAHC, MOXKIJIMBO € HAJMIPHAMHU 1 TUHAMIIHHA
aHaJIi3 MOTPiOHMIA BiIMOBITHO 110 6.4.4 TOMATKOBUX
BHMOT JJIS OLIIHKK BTOMHU MOCTIB HaBeJEHHUX B 6.4.6.6.

.2 3arajbHuii MeTO IPOEKTYBAHHS

(1)P Ouinka BTOMH, B3araii, epeBipka piBHA
HaTpyXeHb, 31iicHIOeThCS 3riqHo 3 EN 1992,
EN 1993 1 EN 1994.

(2) Sk npukan aus cTaieBUX MOCTIB
nepeBipKa HaAIMHOCTI 3IICHIOETHCS JIUIIE 32

YMOBH

Ao,
Vet AQ,AC7; <

< (D.6)
yqvii

e

Y - YACTKOBHM KOC(IITIEHT HATIMHOCTI JIst
HaBaHTAXCHHA BTOMHAU

INPUMITKA 3navenns a1 YFf, Moxke OyTH,
HaJIJaHUM B HaIliOHAILHOMY JIOTTIOBHEHHI.
Pexomennopane 3HaueHns - Yrf = 1,00.

A - KOeiIiEHT eKBIBAJICHTHOT'O MOIIKO/PKECHHS Bijl
BTOMH, 1110 BPaXOBY€E EKCIUTyaTaI[liHUI PyX HA MOCTY
B MEXax eJIEeMEHTY. 3HaUeHHsI A HaJlaHi B HOpMax Ha
MIPOCKTYBAHHS.

@, - mmHamiunuil koedinieHT (auBHUCH 6.4.5)

071 - piBEeHb HAIIPYXKEHb, IO BiJMOBiIa€ MOIEINI

3aBaHTakeHust 71 (i me Heooxiguuit SW/0 3a
BUKJIIOYCHHSIM (L), B HAHOUIbII HeOe3euHOMY Tiepepisi
€JIEMEHTY, 1[0 PO3IIISIAETHCS

A0, - 10BiIKOBE 3HAYEHHS OMOPY YTOMIICHHOCTI
(muBuch EN 1993)

Ywt YaCTKOBHU KOe(illieHT HaIIHHOCTI ISl Onopy
YTOMJICHOCTI B HOpPMaX MPOSKTYBaHHSI.

D.3 Tunu noTsriB AJsl po3paxyHKiB 3a
BTOMOIO

O1iHKy BTOMH CHiJT 3[1IICHIOBATH HA MiICTaB1
3MILTyBaHsS PEeXUMIB PyXY, "cTaHAapTHUI
pyx", "pyx 3 HaBaHTaxkeHHs M 250 kH Ha
Bick" a00 “nerkuit 3MilIanuii pyx’’, 3aJ1exKHO
BiJ] TOTO, YH 3MILIYBaBCs CTAHIAPT PyXY
NepeBe3eHb, B OCHOBHOMY PYX BaXKOTO
BaHTaXXy abo JIETKUH pyX.

Hwxue HaaHo neTani ekcriyaTaifHux
MO3AIB 1 3MIIMIAHOTO PYXY .

172

NOTE Where dynamic effects including resonance
may be excessive and a dynamic analysis is
required in accordance with 6.4.4 additional
requirements for the fatigue assessment of bridges
are given in 6.4.6.6.

D.2 General design method

(1)P The fatigue assessment, in general a
stress range verification, shall be carried
out according to EN 1992, EN 1993 and
EN 1994.

(2) As an example for steel bridges the
safety verification shall be carried out by
ensuring that the following condition is
satisfied:

Ao,
YerAPyAoy < —= (D.6)

VAV
where:

Yrf IS the partial safety factor for fatigue
loading

NOTE The value for 'YFf may be given in the
National Annex. The recommended value is Ye =
=1,00.

A is the damage equivalence factor for fatigue
which takes account of the service traffic on the
bridge and the span of the member. Values of A are
given in the design codes.

@, is the dynamic factor (see 6.4.5)
0741 is the stress range due to the Load Model 71

(and where required SW/0) but excluding a) being
placed in the most unfavourable position for the
element under consideration

Ao is the reference value of the fatigue strength
(see EN 1993)

vt is the partial safety factor for fatigue strength
in the design codes

D.3 Train types for fatigue

The fatigue assessment should be carried
out on the basis of the traffic mixes,
"standardtraffic", "traffic with 250 kN-
axles" or “light traffic mix”, depending on
whether the structure carries standard
traffic mix, predominantly heavy freight
traffic or light traffic.

Details of the service trains and traffic
mixes are given below.



(1) Komb6inarrii
CTaHJIaPTHOTO 1
JIETKOTO
PyXOMOro
cKiany

Tun 1.
[Tacaxupcrpkuii
noi3jg, 1o
TATHETHCS 32
JIOKOMOTHBOM

Tun 2.
[Tacaxunpcekuit
noi3jg, 1o
TSATHETHCS 32
JIOKOMOTHBOM

Twum 3.
HIBuaxun
MMaCaKUPChKUI
o3

Tun 4.
HIBunkuit
MACAKUPChKUI
o3

Tun 5
Banrtaxnuit
o3, 0
TSATHETHCA 3a
JIOKOMOTHBOM

(1) Standard and light traffic mixes
Type 1 Locomotive-hauled passenger train
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L @=6630kN V =200km/h L=26210m g=253kN/m'
6 x 225kN 4% 110kN Ax 110N 4 110N
. , , , , 9% (4 X 110kN) \
r T T T T 1
\ FYY Y Y 1Y Y Yy vy Bi
14 22 69 22 14 26 115 26 18 115 26 18 11,5 28
[ | T | T | | 1
Lo ) LI B B | LI B | LI | Lo | 1
22 22 18 18 26 18 26 18
185 J( 203 | 203 L 203 L 9x20,3 J
=~ L Ted L | LTt L
Type 2 Locomotive-hauled passenger train

L Q= S5300kMN VvV = 160Ckrmvh L = 281,10m g = 189kN/mM’

4 x 110kN Ax 110N
| I . I | 8 x {4x110kN) )
16, 16,5
4 N
i 1
26,5 P 26,65 B x 2F —
Type 3 High speed passenger train
5 @ = B400kN V= 250km/h L = 385,52m g = 24,.4kN/m’
4 x 200N 4 % 150N 4 x 150kN 4 x 200N

' 11 % (4 x 150N} .

—t— t + - ——
L } 21,16 26,4 11 % 26,4 A 1 26,4 ¢ :_Li..‘ 21,18 I _I
Type 4 High speed passenger train
T @=5100kN V = 250km/h L = 237.60m g = 21,5kN/m’
4% 170N 3 x 170N 2 x 170kN N 2% 170N 3% 1TORN 4 x 170kN
5
L L L L [2X 170K L L L 'l
, t } t t t t 1
y
35 10 30 15,7 15 157 1.5 15 157 15 57 11,0 35
. f e 1 1 1 1
—— 1 HH H H H ——
3.0 5 1.5 30
22,15 21,85 1 8,7 ':::J-:::' Ex18.7 l 18.7 21,85 2215 ,:_;J
Type 5 Locomotive-hauled freight train
L Q=21600kN V =80km/h L =270,30m g = 80,0kN/m’
§ % 225k} 6 % 225kN 6% 225N G 3 225EN f 1 225KN
v 1 1 N 1 1 11 x (6 x 225kN) )
] ) T L] T T 1
i AR A 3 A 'y
21 44 21 18 57 18 18 57 18 18 57 18 18 57 18
—+—++-+-+-+-+—+++++++—+++H+H—++++HH—+HH—
20 21 2120 1.8 18 20 18 1820 18 1820 18 1.8 20
2.0 20 2.0 2,0
. 188 .| . w89 _ | w83 | w89 _ | .89 _|_ 11% 169 -
=t i — {===t="} =) ===} =
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Tun 6
Banraxuwnii
o131, 110
TSATHETHCS 3a
JIOKOMOTHBOM

Tum 7
Banraxunit
noi3jg, 1o
TATHETHCA 3a
JIOKOMOTHBOM

Tun 8
BanTaxxumii
noi3, o
TATHETHCA 3a
JIOKOMOTHBOM

Twm 9
[Tpumicbkuit
0araTto BaroOHHHI
noi3xa
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Type 6  Locomotive-hauled freight train

L Q=14310kN VY= 100km/h L= 333,10m g= 43,0kN/m’

<:B:A:A:C:C:A:B:C:A:AIC:G:B:
6 X 225kN 2NN 21 TN 4 x 256N 2xTN 4% 225kN >
L L L A L A L B L A L C L C L A L B L B 1l
L) L) 1 1 T 1 1 1 T T T
21 44 21 18 6519 65 18 128 18 65 16 80 1,6
il I Ll LI L1 LI L1 Ll Lol L L L 1
rrry rrrri e LILILIL ] LI LILELIL LILAL) L] T T 1
2021 21 20 19 19 18 18 19 19 18 18
L—::)—[“a 8 ':.-J;c::)—1 03 ::::L::J—“ S :::-l—-::J—(ZO 0 ';—J»—-::]—”‘3 ‘l‘ 118 ‘J } } } |
Type7  Locomotive-hauled freight train
I Q=10350kN V=120km/h L= 196,50m g = 52 7kN/m’
6 x 225kN £ 2254N £ 225kN 4% 225kN 4% 226kN
1 1 L 1 ! I B {2 % 225eN)
) T T T 1 T
1422 69 2214 18 110 1618 110 1618 110 1618 110 15
+——+—+++++—+—HH—HH—H—
22 22 16 18 16 18 16 18 16 18
185 l 178 ‘i’_, 178 l 178 l ) 78 EL_, Gx17.8
Type 8 Locomotive-hauled freight train

L Q= 10350kN V=100km/h L=21250m g = 487kN/m’

Z 23 225kN 2% 225KkN

R
=
=

§ x 225N 2% 256N

o

X

16 % (22 225kN)

16x%9,7
Type 9 Surburban multiple unit train
I Q= 2960kN V=120km/h L=134,80m g= 22 0kN/m
4% 130kN 4x 10N A% 130kN 4% 130N 4% 110kN 4% 130kN

I t t t t t {
215 140 25 215 115 25215 140 25 215 140 25 215 115 25 215 140 21
HHH——++++—t++++—+++—+—+—H

25 215 25 215 25 215 25 215 25 215 25 25

! 674 1 674 }
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Tun 10
Pyxomuii
CKJIaJ
METPOTIOJIITeH

y

Tum 11
Banraxuanit
noi3jg, 1o
TATHETHCA 3a
JIOKOMOTHBOM

Tum 12
BanTaxxumit
Mnoi3, 1o
TSATHETHCA 3a
JIOKOMOTHBOM

Type 10  Underground

T Q=23600kN V=120km/n L=129,60m g=278kN/m’

L A I B , B . A . A o, B L, B , A
I ) L) L) L) ) ) L)
/ B
1,75 78 1,75 24 78 75
=l L L Ll L L Ll L L L L L
LI rrrri rrr L) L) ) L) L)
24 24 1,75 24
L 62 | 16,2 '--L-' 16,2 ,WL‘ 62 | . 162 | 162 ,__)L__‘ 6.2 ,l‘ 162
= 1236 =
(2) Heavy traffic with 250 kN - axles
Type 11  Locomotive-hauled freight train
I Q@=11350kN V= 120km/h L= 19850m g=57,2kN/m’
6 ¥ 225kN 4% 200kN 4 % 250kN 4 x 2504N
f s s s s 7 4 x 260kN) |
L) L) L) ) L) 1
Yy BEREBAI Y Yy | i 1
14 22 68 22 14 20 110 20 15 11,0 20 15 0 15
[ -] L L Ll L L L 1l L L Ll [
Frr i L LI L L] LI L T rrru LI 1
22 22 15 15 20 5 20 20
L 185 Jv1 180 l 18,0 180 . 7%18,0
Type 12 Locomotive-hauled freight train
L Q=11350kN V= 100km/h L=212,50m g = 53,4kN/m’
£ 1 225kN 2% Z50kN 2 % 200kN 2 % 250kN 2% 2506N
. \ , , , \ 16 21 250k0) .
I L L L L L 1
| BB y 1 1
1.4 2.2 69 22 14 55 2.1 55 21 55 21 55
Ll L L L L Ll L L L L L L L L L L L ]
L) ) L) L) L) rr r r LI | LI | 1
22 22 21 21 21 2.1 2,1
L___ 85 ~ )L 97 ___)L___‘ 97 ___)L__I 9,7 . 97 ___)L__ 16x8,7 _J
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Table D.1 - Standard traffic mix with axles < 22,5 t (225 kN)
Tadauns .1 — CTaHpapTHU pyX 3 HABAaHTAKEHHAM Ha Bich < 22,5 1 (225 kH)

Train type Number of Mass of train Traffic volume
Tum nofsna trains/day [t] [10°t/year]
KUTBKICTh MOI3/iB Maca O0’em pyxy
Ha 100y T0i31y, T [1081/pix]
1 12 663 2,90
2 12 530 2,32
3 5 940 1,72
4 5 510 0,93
5 7 2160 5,52
6 12 1431 6,27
7 8 1035 3,02
8 6 1035 2,27
67 24,95

Table D.2 - Heavy traffic mix with 25t (250 kN) axles
Tadauns J1.2 — Baxkkuii pyxoMuii ckJiaj 3 HaBaHTaxeHHsM Ha Bich 251(250 kH)

Train type Number of Mass of train Traffic volume
trains/day [t] [10%t/year]
Tun noizaa KiIBKICTB MO{3/1iB Maca 0O06’eM pyxy
Ha 100y T0i31y, T [10°T/pik]
5 6 2160 4,73
6 13 1431 6,79
11 16 1135 6,63
12 16 1135 6,63
51 24,78

Table D.3 - Light traffic mix with axles < 22,5 t (225 kN)
Tadauns .3 — Jerkuii pyxoMuii CKJ1aJl HABAHTAKEHHSIM Ha Bich < 22,5 1 (225 kH)

Train type Number of Mass of train Traffic volume
trains/day [t] [10%t/year]
Tumn noizna KUTBKICTh MOI3/IiB Maca 0O0’em pyxy
Ha 100y T0i31y, T [1051/pik]
1 10 663 2,4
2 5 530 1,0
5 2 2160 1,4
9 190 296 20,5
207 25,3
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Honarok E
(iHpopmaTHBHUIA)

OO0MeskeHHS 32CTOCYBAHHS MOJIeJi
HaBaHTaxkeHHs: HSLM Ta BuGip kpuTH4HOrO
yHiBepcajbHOro noizay 3 HSLM-A
E.1 I'pannui ynHHOCTI MOgeJTi
HaBaHTakennss HSLM
(1) Monens HaBanTaxkenHss HSLM nmpaBomipHa
JUTS TACAKUPCHKUX TOT3]1iB, IO BIAOBIIAI0ThH
HACTYITHUMHU KPHUTEPIMHU:
— HaBaHTA)XEHHS Ha OKpemy Bich P, kH
obmexeno 170 xH 1 qg 3BMuaiiHuX HOI3IIB
TaK0X 0OMEKEHO 3HAYEHHSIM BIAMIOBIIHO 110
piBHsiHHSA E.2,
— BifgcTanb D, M, BimoBiae 10BXKHUHI aBTOOyCa
a0o BiZICTaH1 MDK PEryJsipHO ,
MTOBTOPIOIOYMMHUCS OCSIMH 3TiHO 10 Tabmwuiri
E.1l
— BiZICTAaHb MDK OCSIMH B M€XKax Bi3ka, dsa, M
BIJIIIOBIIHO JO:

2,5M<dga<3,5m (E.1)
— JUTS 3BUYANHUX (JIOJATKOBUX) MOI3/TIB
B1JICTaHb MK IIEHTPAMH Bi3KIB 1 CYCiTHIM
TPAHCIIOPTHUM 3ac000M UBs,M BIAMOBIIHUX
nopiBHsHHS E.2
— JUIS peryJSIpHUX MOT3/11B 3 0JJOHOOCHUMH
Bi3kamu (Hampukan noiza tuny E B Jlogatky
F2) nopxxuna npomikHoro Bizka Dic, M 1
B1JICTaHb MK CYCIIHIMHU OCSIMH 4e€pe3 3B'SI30K
JTBOX OKPEMHX 3UYEILIIOBaHb €c , M BIAMOBIAAIOTH
Tabmuui E. 1
— D/dga i (des — dBa)/dBa He mOBHHHI OyTH
OJIM3BKI 4O [UIOrO 3HAYEHHSI
— MaKcuMaJjbHa 3arajibHa Bara moizga 10,000 xH
— MakCcHMaJIbHa JoBkuHa nmoizaa 400 M.
— MaKcHMaJIlbHa HemipecopeHa maca oci 2
TOHHU

JCTY-H B EN 1991-2:2010

Annex E
(informative)
Limits of validity of Load Model HSLM and
the selection of the critical Universal Train
from HSLM-A
E.1 Limits of validity of Load Model HSLM

(1) Load Model HSLM is valid for passenger
trains conforming to the following criteria:

— individual axle load P [kN] limited to 170 kN
and for conventional trains also limited to the
value in accordance with Equation E.2,

— the distance D [m] corresponding to the length
of the coach or to the distance between regularly
repeating axles in accordance with Table E.1,

— the spacing of axles within a bogie, dsa[m] in
accordance with:

2,5m <d:.<3,5m (E.1)
— for conventional trains the distance between the
centres of bogies between adjacent vehicles dss
[m] in accordance with Equation E.2,

— for regular trains with coaches with one axle per
coach (e.g. Train type E in Appendix F2) the
intermediate coach length Dic [m] and distance
between adjacent axles across the coupling of two
individual trainsets ec [m] in accordance with
Table E.1,

— D/dsnand (dss— dsa)/d=a Should not be close to an
integer value,

— maximum total weight of train of 10,000 kN,

— maximum train length of 400 m,

— maximum unsprung axle mass of 2 tonnes,

Table E.1 - Limiting parameters for high speed passenger trains conforming to Load Model HSLM
Tab6auus E.1. — O0me:xeHHs1 mapaMeTpiB 1Sl LIBUAKICHOI0 PyXy Naca:KUPCbKUX MOi3AIB 3riqHo 10 MopaeJi

Hapanraskenusa HSLM

Type of train

Tun noisy P [KN] D[m] Dic[m] ec[m]
é—\,rtlculateg 170 18<D<27 - -
€THAaHUU
Lesser of 170 or value corresponding
Conventional to equation E.2 below.
3BUYAHHI Menmuii Hixk170 abo 3HaUYeHHS 18<D <27 - -
YMOBHUH Bignosigae piBHsAHHIO E.2 HaBenmeHOMY
HHXKXYC
poRegular 170 10<D<14 [8<Dc<l1l| 7<e<10
eryJIIpHUN
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4P co{%}co{%J <2Psima COS(L1 HSLMA] (E'Z)

D D DHSLMA

ae:

PprsLma, OHsima 1 Drsima - mapamerpu

YHIBEpCAJIbHUX MOI3/IiB BIAMOBIAHO 10

puc. 6.12 i rabmumi 6.3, BiamoBigHa

noBxuHa Bizka DysLma

— JUTsL OIMHOYHOTO YHIBEPCATHHOTO

moi3ay DHsLmA , IO TOpiBHIOE

3HaueHHto D

— JIUISl IBOX YHIBEpCAIBHUX MOi3/iB, D

He aopiBHIOE DHsima utst DHsLma,

y34TUH, K TpOXH Outblui, HiK D 1

tpoxu MeHmmuit Hix D i D, Dic, P, dga,

dss and ec are defined as , BuzHaueni,

SIK BIAMOBIAHI 714 3’ €IHAHUX,

3BHYAWHUX 1 peryasipHUX N0i341B B Puc

E.1-E3:

E.2
4P cos[%j cos[%) <2Pisiva COS[MJ ( )

HSLMA

where:

PpHsLma, dHsima and Drsiva are the parameters of
the Universal Trains in accordance with Figure 6.12
and Table 6.3 corresponding to the coach length
DhsLma for:

—asingle Universal Train where DnsiLma equals the
value of D,

—two Universal Trains where D does not equal
DhsLma With Drsma taken as just greater than D and
just less than D,

and D, Dic, P, dga, dss and ec are defined as
appropriate for articulated, conventional and regular
trains in Figures E.1 to E.3:

1 \: N N
| | | |
€3] [€3] [€:3]
o |
e
Pucynok E1 — 3’ennanuii noizn Figure E1 - Articulated train
LWLl N Wl VAN NANA
] | [ [
rJ—L‘. = Lf)—l'—"l
dgp BS
Pucynok E 2. 3Buyaiinmii noisn Figure E2 - Conventional train
Wl 4 \ N N A A N N N S 2 )
do GO|® ® C‘*) ’ G‘) do G@VO@ O'O‘(*) C|D /
d 1 LOcl, O ] L L L
dea dga €

Pucynoxk E 3. PeryasapHuii noizg
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Figure E3 - Regular train



(2) Touxy npHUKIaJaHHS 30CCPE/UKCHHIL
CHII, HAIIPSIMOK 1 IOBXKIHH yHIBEPCATBHIX
noi3aiB Bu3Ha4eHi B 6.4.6.1.1 He
BIITBOPIOIOTH YaCTUHY PEaTbHOTO
TPAaHCIIOPTHOTO 3ac00y, SKIIO HE
nocunatotbes Ha E.1(1).
E.2 Bu0ip yHiBepcaiabHOro noisjia 3
HSLM-A
(1) st mapuipHO 00mepTHX TPOTOHOBUX
Oyz10B, 1[0 [POSIBIISIOTH TUIBKH JIHIHHY
JMHAMIYHY [OBEIHKY i MAtOTh IPOIBOT 7M
a0o OurpIe, U AMHAMIYHOTO aHaJI13y
MO>Ke OyTH BUKOPUCTAHHUN OJMHOYHUI
YHIBEpCaJIbHUMN NOi3]l, OTPUMaHUH 3 MOJENI
HaBaHTaxeHHs HSLM-A
(2) Kputnunuii yHiBepcaabHUM 10131
Bu3HavaeThes 3a E.2(5) sk Qynkiis:
— KpUTHYHA JOBXHUHA XBUJI1 30ypeHHS Ac ,M
Bu3HaueHa 1o E.2(4), ne kputuuHa
JOB)KMHA XBHJII 30ypeHHS Ac € QyHKIIS:
— JIOBXKUHU XBUJI1 30ypEeHHS IS
MaKCUMaJIbHOT MPOEKTHOT IBUKOCTI AC ,M,
Haganuii B E.2(3)
— IpOJIbOTY MOCTY L,m
— MaKCHMaJbHE 3HAYEeHHS arpeCUBHOCTI
A(L/A)G()N), xH/m mist niana3oHy T0BXKHH
XBWJI1 30ypeHHs Big 4,5m a0 L ,M mogaHo B
E.2(4).
(3) HopxxuHa XBUJIi 30ypeHHS 17151
MaKCUMaJIbHOT MPOEKTHOT IBUIKOCTI Ay ,M
JOPIBHIOE:

Av = Vps /no (E.3)
ne
No - mepIa BacHa 4YacToTa MapHIpHOT
6anxu ,I'1g
VDs - MAaKCUMaJIbHA MTPOEKTHA IIBUIKICTD
BiamoBinHO 10 6.4.6.2(1) , M/c.
(4) Kputnuny noBKuHY XBUIII 30ypeHHs Ac
CJIiJ BU3HAYUTH 3a puc. E4-E.17 ax
3HAYCHHS A BIIMOBIZHE 10 MAKCUMATIBHOTO
3HAYeHHs arpecuBHOCTI ALn)Gy Mis
JIOBXKHMHHU IPONIboTy L M B nianasoxi
JOBKUHU XBHJI1 30y/KeHHS B 4,5 M. 110
Av. Jle mpoJIbOT IUTUTH HE Bi,urIOBiL[ae
Bkasanuii Ha Puc. E.4 - E.17noBxuHi L,
JIBA PUCYHKA BIANOBIIAIOTh 3HAUYEHHSM L,
y35THX, SIK @00 He3HAUYHO MEHIINX abo
HE3HAYHO OUTHIINX HDK MPOJIBOT MOJOTHA,
1110 TOTPiOHO B3sTH 10 yBaru. Kputuuny
JIOBXKUHY XBUIII 30ypeHHs A.c NOTPiOHO
BH3HAYATH 3 PUCYHKA, BIAMOBITHO JI0
MaKCHUMaJbHIM arpecuBHOCTI. [HTepHomsIIis
MDX JiarpaMaMu He JI03BOJICHA.

MNPUMITKA Sk moxHa 6auntu 3 puc. E.4 - E.17,y
B 0araTb0X BHIIAAKAX Ac= AvaJie B JEIKUX BUIIAIKAX
Ac BIIIIOBia€ MKOBOMY 3HAUEHHIO arPEeCHBHOCTI
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(2) The point forces, dimensions and lengths of the
Universal Trains defined in 6.4.6.1.1 do not form
part of the real vehicle specification unless
referenced in E.1(1).

E.2 Selection of a Universal Train from HSLM-A

(1) For simply supported spans that exhibit only line
beam dynamic behaviour and with a span of 7 m or
greater a single Universal Train derived from the
load model HSLM-A may be used for the dynamic
analysis.

(2) The critical Universal Train is defined in E.2(5)
as a function of:

— the critical wavelength of excitation Ac [m]
defined in E.2(4) where the critical wavelength of
excitation Ac is a function of:

— the wavelength of excitation at the Maximum
Design Speed Ac [m] given in E.2(3),

— the span of the bridge L [m],

— the maximum value of aggressivity A(L/A)G()\)
[kN/m] in the range of excitation

wavelength from 4,5 mto L [m] given in E.2(4).

(3) The wavelength of excitation at the Maximum
Design Speed Av [m] is given by:

Av = Vbs /no (E.3)
where:
no First natural frequency of the simply supported
span [Hz]

vbs Maximum Design Speed in accordance with
6.4.6.2(1) [m/s]

(4) The critical wavelength of excitation A.should
be determined from Figures E.4 to E.17 as the value
of A corresponding to the maximum value of
aggressivity Awm)G,) for the span of length L [m] in
the range of excitation wavelength from 4,5 m to
Av.Where the span of the deck does not correspond
to the reference length L in figures E.4 to E.17, the
two figures corresponding to the values of L taken
as either just greater than the span or just less than
the span of the deck should be taken into account.
The critical wavelength of excitation A.should be
determined from the figure corresponding to the
maximum aggressivity. Interpolation between the

diagrams is not permitted.

NOTE It can be seen from Figures E.4 to E.17 that in many
cases  Ac =Av but in some cases Ac corresponds to
a peak value of aggressivity at a value of A less than Av. (For
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JUTS 3Ha4YeHb A , MeHI HiXk Av. (Hampuknan va Puc. example in Figure E.4 for Av= 17m, A.C = 13m)
E.4 nnst Av=17m, Ac = 13m)

1200

1000

= 800

A Gy [KN/m]
P o
s 8
]
.‘_____‘——_

0

0 5 10 15 20 25 30
Alm]
Pucynok E.4 — ArpecuBnicts ALnGe,) K Figure E.4 - Aggressivity Awn)Ge, as a function of
(GyHKIs TOBKUHU XBHJIi 30ypeHHs A 1Jisi excitation wavelength A for a simply supported
BiJILHO OMEPTOINPOroHOBOI OY/10BH MPOJIHOTOM span of L = 7,5 m and damping ratio £ = 0.01
L=7,5m.i xoedpiuient nemndpysannsa &= 0.01
1200
1000
'Z: 800
|
< 600
: I
_r 400 b\
200
0
0 5 10 15 20 25 30
Alm]
Pucynok E.5 — ArpecuBnictb ALn)Go) sik Figure E.5 - Aggressivity Awi)Gg,) as a function of
(l{yHKIllﬂ AOBKHHH A XBHHI'_f*ﬁ)’PeHHﬂ A excitation wavelength A for a simply supported
BLILHO OnepTo iNporonoBoi Gy1osH span of L = 10 m and damping ratio & = 0.01

npoaboToM L =10 M. i koedimient
nemngysannsa & =0.01
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900
o %EK“"V"!
700
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500 ', \
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200 _J \
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A (LA G (&) [kN"‘I]
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0 5 10 15 20 25 30
Alm]
Pucynok E.6 — ArpecuBnicts (AwLinGp) K Figure E.6 - Aggressivity Awn)Gg, as a function of
(yHKIiA TOBKUHE A XBWIi 30ypeHHs 1J1s1 excitation wavelength A for a simply supported
BiJILHO OMEPTO INPOrOHOBOI OyI0BH span of L = 12,5 m and damping ratio § = 0.01

npojbotrom L =125 m. i koedinient

aemngyBannsa & =0.01
80O
2 pissesn

A Gy [KN/mM)

200 ﬂhh_) ]
0 W

) 5 10 15 20 25 a0
Alm]
Pucynok E.7 — Arpecusnicts A1Ln)Gp) K Figure E.7 - Aggressivity Awn)Gg,) as a function of
(yHKIisI TOBKUHM A XBUWJIi 30ypeHHs /151 excitation wavelength A for a simply supported
BLILHO 0NEpPTO INPOroHoBoi Oy10BU span of L = 15 m and damping ratio & = 0.01
npojborom L =150 m. i koedimient
nemngysannsa & =0.01
o0
600
. s ad
£ 500
2 1 \Y
T_ 400 I —
o 300 [
< 200 %
100
0 wlﬂ;
0 5 10 15 20 25 30
Alm]
Pucynok E.8 — ArpecuBnicts Aw/1)Ge.) K Figure E.8 - Aggressivity Awn)Gg,) as a function of
¢ynxuis 10BKUHK A XBHJIi 30ypeHus s excitation wavelength A for a simply supported
BLILHO OnepToi NPOroHoBoi 6y108H span of L = 17,5 m and damping ratio & = 0.01

npojbotrom L =17,5 M. i koedinient
aevmndysanns & = 0.01
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600
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Pucynox E.9 — ArpecuBnicts AwnGe,) K Figure E.9 - Aggressivity Awn)Ge,) as a function of
(yHKIiA TOBKUHE A XBUIi 30ypeHHsT 1151 excitation wavelength A for a simply supported
BiJILHO ONEPTOI MPOrOHOBOI Oy 10BH span of L = 20,0 m and damping ratio § = 0.01

npoibotrom L = 20,0 M. i koedimient
aemngysannsa & =0.01

500

450 '_./u\

400

350 \

300 Y - ‘t
. X

250

200 A

“ y

150 !
0 /
50 b ‘l

NS

0 5 10 15 20 25 30
A[rm]

Az Gy [kN/m]

PncquK E.10- ArpeCHBH-iCTL AwmGa) sk Figure E.10 - Aggressivity AwnGo, as a function of
¢ynkuist 10BxKuHM A XBHTi 30YpeHHS 1151 excitation wavelength A for a simply supported

BiIbHO 00MepTOi MPOroHoBoi OyA0BU - ; e =
HPOTbOTOM L = 22,5 M. i Koedimient span of L = 22,5 m and damping ratio & = 0.01

nevndysanns & = 0.01

400

Atz Gy [KNfm]
x
(=]

- re»-"'t /
URPLNEdRRAN
°0 5 10 15 20 25 30
Am]
Pucynok E.11 — Arpecusnicts ALn)Go) sIK Figure E.11 - Aggressivity AwnG as a function of
¢ynkuist 1oBxuHM A XBHIi 30YpPeHHS 1151 excitation wavelength A for a simply supported

BiJIbHO 00MepTOi MPOroHOBOI Oy/10BM
npoaboToM L =250 M. i koedimieHT
nemngysannsa € =0.01
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350
300
E 250 / ('\
g 4k
T 200 / :
150 't
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= y/
uvrg
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0 5 10 15 20 25 30
Alm]
Pucynox E.12 — ArpecuBHictb ALn)Ge.) K Figure E.12- Aggressivity Awn)Ge,) as a function of
(yHKuist JoBKUHH A XBUIi 30ypeHHS LISt excitation wavelength A for a simply supported

BiJIbHO 00MepTOi MPOroHoBoi 0yA0BH
npojbotrom L =27,5m. i koedinient
aemngysannsa & =0.01

span of L = 27,5 m and damping ratio & = 0.01
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Pucynok E.13 — ArpecuBnictb ALn)Gp) K Figure E.13 - Aggressivity Awn)Ge) as a function of
(yHKIisT TOBKUHH A XBWJIi 30ypeHHs 1151 excitation wavelength A for a simply supported
BLILHO 00NepPTOi MPOroHoBoi Oy10BH span of L = 30,0 m and damping ratio & = 0.01

npoiborom L = 30,0 M. i koedimient
nemngysannsa & =0.01
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Pucynok E.14 — Arpecusnicts ALn)Go) K Figure E.14 - Aggressivity AwnGpy as a function
(yHKUis T0BKUHM A XBWIi 30ypeHHs 1S of excitation wavelength A for a simply supported
BUILHO 00MePTOi MPOroHoBoi Oy 10BH span of L = 32,5 m and damping ratio & = 0.01

npoaboToM L = 32,5 M. i koedimieHT
aemndysannsa & =0.01
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Pucynok E.15 — ArpecuBnicts ALn)Gp) K
(yHKIis 10BKUHI A XBHJIi 30ypeHHs 1151
BiJIbHO OnepToi NPOroHoOBOI Oy10BH
npoibotrom L =350 M. i koedimient
aemngysannsa & =0.01
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Figure E.15 - Aggressivity Awn)Ge as a function of
excitation wavelength A for a simply supported
span of L =35 m and damping ratio & = 0.01
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Pucynok E.16 — ArpecuBHictb AL)G) K
(yHKIis 70BKUHU A XBWIi 30ypeHHs 1151
BiJIbHO 00MepTOi MPOroHoBoI 0yA0BH
npojborom L = 37,5 M. i koedinient
nemngysannsa & =0.01
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Figure E.16 - Aggressivity AwnGp as a function of
excitation wavelength A for a simply supported
span of L = 37,5 m and damping ratio & = 0.01
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Pucynok E.17 — ArpecuBHictb A(Ln)Gp) K
(yHKUisI 10B)KUHU XBWJIi 30ypeHHs A 111
BiJIbHO OmepTOi MPOroHOBOI OY10BU
npoaboToMm L = 40,0 M. i koedimieHT
nemngysannsa € =0.01
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Figure E.17 - Aggressivity Awn)Gg, as a function of
excitation wavelength A for a simply supported
span of L =40 m and damping ratio & = 0.01
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Pucynok E.18 — IlapameTpn, 110 BU3HAYAIOTH
KpUTHYHMIT YHiBepcaabHmii moizax B HSLM—
A Kk QYHKIiI0 KpUTUYHOI JOBKUHM XBHJIi
30ypeHHs Ac

IMIPUMITKA J{ns 3nadyens Ac < 7 M.
PEKOMEHI0BaHO, 11100 JUHAMIYHHUN aHai3
3MIACHIOBABCS [T Y HiBEpCAILHOTO
noizga Big Al no Al10 BKIIFOYHO
BIZIMOBITHO 10 Tabuui 6.3.

He:

D JloBkuHa MPOMDKHHX 1 KiHIIEBUX
Bi3KiB, M BU3HaueHa Ha puc. 6.12

d, BizcTaHb MiK OCIME,M TSI IPOMIXKHHX
1 KIHIIEBUX Bi3KiB, BU3HaueHa Ha puc. 6.12
N Uwucio npoMiKHUX Bi3KiB BU3HAYECHA HA
puc. 6.12

Pk 3ocepemkena cuna,kH npu KoykHOMY
TIOJIOXKEHHI OC1 B MPOMIDKHUX 1 KIHIIEBHX
Bi3Kax i B KOOKHOMY €JIEKTPOBO31, 5K
BHM3HA4YeHO Ha puc. 6.12

Ac KputnuHa oBXHHA XBHITI 30ypeHHS ,
M, HagaHoro B E.2(4)

(6) AnpTEepHATHBHA arpECUBHICTh

(L/A)G(A), kH/M Bu3HaUaeThCs
piBasiHHsiMu E.4 1 E.5:

5

A(L//I) = E4)

Figure E.18 - Parameters defining critical Universal
Train in HSLM-A as a function of critical
wavelength of excitation Ac [m]

NOTE For values of A < 7 m it is recommended that the
dynamic analysis is carried out with UniversalTrains Al to
A10 inclusive in accordance with Table 6.3.

Where:

D Length of intermediate and end coaches defined in Figure
6.12 [m]

d Spacing of bogie axles for intermediate and end coaches
defined in Figure 6.12 [m]

N Number of intermediate coaches defined in Figure 6.12

P« Point force at each axle position in intermediate and end
coaches and in each power car as defined in Figure 6.12 [KN]
Jc Critical wavelength of excitation given in E.2(4) [m]

(6) Alternatively the aggressivity Awn)G(.) [KN/m]
is defined by equations E.4 and E.5:

cos(?:)
BE

A(L/ﬂ) = (E'4)

2 . 2
2y, L . 2wy, X; 1 ! .2 X
G = .I\Sm(lgx \/[ZP cos( k)) (E)szm( /lk)j (l—exp(—2ﬁ§7jj Gy = |'\4§&<14’x \/(ZP cos( ”Zk)] +[é szm(J;Zk)] {1_exp(—27r§7n

(E.5)

ne i- npuitasro Bix 0 g0 (M-1), 1106
MOKPUTH BC1 MIAMOT3IM, 30KpeMa IiTuit
noi3mg;

L - mponboT,Mm;
M - 4ucio 30cepe/pKEHUX CHII B MOT3/i;
Pk - naBanTaxxeHHns Ha Bich K,xkH;

Xi - IOBXKHMHA MiA-11013/4, 10 CKIAJAEThCS

(E.5)

where i is taken from 0 to (M-1) to cover all sub-
trains including the whole train and:

L Span [m]

M Number of point forces in train

P.Load on axle k [kN]

XiLength of sub-train consisting of i axles
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31 oceil;

Xk - BIICTaHb, M TOUKH 30CEePEIKEHOT
cwI010 Pk 10 TOYKHM IEpLIOT 30CepeKEHOT
crm Po B mot3ai;

A JomxuHa xBUIIi 30ypeHHS ,M

€ KoedimienT nemmndyBaHHs

JlonaTok F
(inpopmaTuBHMIT)

Kpurepii, mo MaoTh 3a10BOJILHATHCH Y
BHMIIAJIKAX KOJIU JMHAMIYHUI aHAJIi3 He
noTpioHuM

MNPUMITKA [lonarok F He nivicHui A Mozaeni

HaBautaxenHss HSLM (momarok F niicauit asst
noi3iB, HaBeneHux B F(4)).

(1) [nst mapHipHO ONEPTUX KOHCTPYKILIM,
10 33/I0BOJILHSAIOTH MAaKCUMAJIBHOMY
3HA4YEeHHIO (V/No)lim, HAJIAHOMY B TaOJIHUI
F.11F.2:

— MakKCHUMaJbHE IUHAMIYHE
HaBaHTAXEHHS Jli€ (HapyXeHHs,
BIIXWJICHHS, 1 T.1H.) 1

— HAaBaHTAXKEHHSI, 1[0 BUKIUKAIOTh BTOMY
MIPU BEITUKHUX MIBUIKOCTSAX (32
BHUKJTIOYEHHSIM BUMAAKY KOJIA YaCTOTa
OTepaIiifHOT MIBUJIKIOCT1 € OJIU3BKOIO0
OJIM3BKOIO JI0 PE30HAHCHIM - MOTPIOHO
3MIACHIOBATH CIICNU(IYHUA THHAMIYHUAN
aHai3 1 mepeBIpKYy BTOMH BiIOBITHO JI0
6.4.6) He mepeBwuIye 3HaAUCHHS D2 MOJICITH
HaBaHTAXXEHHA 71 1 MoIayIbIIni
JTUHAMIYHUHN aHaIi3 He MOTPiOeH;

— MaKCHUMaJIbHE MPUCKOPEHHS MOJIOTHA
MeHme Hix 3.50m/c?, a6o 5,0m/c?,
BIJIIIOBIIHO.
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X Distance of point force Pk from first point
force Poin train [m]

A Wavelength of excitation [m]

¢ Damping ratio

Annex F
(informative)
Criteria to be satisfied if a dynamic analysis is
not required

NOTE Annex F is not valid for Load Model HSLM
(Annex F is valid for the trains given in F(4)).

(1) For simply supported structures satisfying the
maximum value of (v/no)im given in
Tables F.1 and F.2:

— the maximum dynamic load effects (stresses,
deflections etc.) and

— the fatigue loading at high speeds (except
where the Frequent Operating Speed
corresponds to a Resonant Speed and in such
cases a specific dynamic analysis and fatigue
check should be carried out in accordance with
6.4.6) do not exceed the values due to @2 Load
Model 71 and no further dynamic analysis is
necessary and

— the maximum deck acceleration is less than
either 3.50m/s2 or 5,0m/s> as appropriate.
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Table F.1 - Maximum value of (v/no)iim for a simply supported beam or slab and a
maximum permitted acceleration of amax< 3.50m/s?.
Tadauns F.1 — MakcumanbHe 3Ha4eHHs (V/No)lim A1 MIAPHIPHO CHEPTUX 6a10K 260 MIUT i
MaKCHMAJIbHe MPHIYCTHME PHCKOPeHHsT amax< 3.50¢/c%.

Mass m Macca >5,0 [ 27,0 [ =9,0 | =10,0( >13,0| >15,0| >18,0( >20,0 >25,0| >30,0| >40,0| >50,0
103 kg/m <7,0 <9,0 <10,0f <13,0] <15,0 <18,0| <20,0| <25,0( <30,0( <40,0| <50,0 -
Span

LeTponir | ving | ving | ving | ving | ving | ving | ving | ving | ving | ving | ving | vino

ma % m m m m m m m m m m m m

[5,00,7,50) 2 1,71 1,78 1,88 1,88 1,93 1,93 2,13 2,13 3,08 3,08 3,54 3,59

4 1,71 1,83 1,93 1,93 2,13 2,24 3,03 3,08 3,38 3,54 4,31 4,31

[7,50,10,0) 2 1,94 2,08 2,64 2,64 2,717 2,717 3,06 5,00 5,14 5,20 5,35 5,42

4 2,15 2,64 2,717 2,98 4,93 5,00 5,14 5,21 5,35 5,62 6,39 6,53

[10,0,12,5) 1 2,40 2,50 2,50 2,50 2,71 6,15 6,25 6,36 6,36 6,45 6,45 6,57

2 2,50 2,71 2,71 5,83 6,15 6,25 6,36 6,36 6,45 6,45 7,19 7,29

[12,5,15,0) 1 2,50 2,50 3,58 3,58 5,24 5,24 5,36 5,36 7,86 9,14 9,14 9,14
2 3,45 5,12 5,24 5,24 5,36 5,36 7,86 8,22 9,53 9,76 10,36 10,48

[15,0,17,5) 1 3,00 5,33 5,33 5,33 6,33 6,33 6,50 6,50 6,50 7,80 7,80 7,80
2 5,33 5,33 6,33 6,33 6,50 6,50 10,17| 10,33| 10,33| 10,50 10,67| 12,40
[17,5,20,0) 1 3,50 6,33 6,33 6,33 6,50 6,50 7,17 7,17 10,67 12,80 12,80| 12,80
[20,0250) | 1 | 521 | 5,21 | 542 | 7,08 | 7,50 | 7,50 | 13,54 13,54| 13,96| 14,17 14,38 14,38
[25,030,0) | 1 | 6,25 | 6,46 | 6,46 | 10,21| 10,21| 10,21 10,63 10,63| 12,75| 12,75( 12,75 12,75
[30,0,40,0) 1 10,56| 18,33 18,33| 18,61| 18,61 18,89 19,17| 19,17 19,17
>40,0 1 14,73| 15,00 15,56| 15,56| 15,83 18,33 18,33| 18,33| 18,33

2L E€[ab) meansa<L<b

NOTE 1 Table F.1 includes a safety factor of 1.2 on (v/no)im for acceleration, deflection and strength
[criteria and

a safety factor of 1,0 on the (v/no)iim for fatigue.

MPUMITKA Tabnuus F.1 Bxiarouae koedimienT Haminaocti 1.2 B (V/No)iim AJIst IPUCKOPEHB, TMEepEMilCHb
ki 3ycunsb i xoediuient naaifinocti 1.0 s BTOMHU

NOTE 2 Table F.1 includes an allowance of (1+¢"/2) for track irregularities.

MPUMITKA Ta6nuus F.1 BpaxoBye gomyck (1+¢"/2) nns HeperymsipHUX KOJii
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Table F.2 - Maximum value of (v/no)iim for a simply supported beam or slab and a

maximum permitted acceleration of amax< 5.0 m/s?.

Tadaunsa F.2 — MakcumanbHe 3HaueHHsi (V/Mo)im AJIS INAPHIPHO CHEPTUX 0ajoK ado MWiIuT i

MaKCHMAJIbHe MPHITYCTHME TPHCKOPEHHsT amax< 5.0m/c?.

188

Mass m >5,0 >7,0 >9,0 | =210,0| >13,0( >=15,0| >18,0| >20,0( >25,0| >30,0| >40,0( =50,0
103 kg/m <7,0 <9,0 <10,0( <13,0| <15,0| <18,0| <20,0| <25,0| <30,0| <40,0| <50,0 -
Span Le C | ving | ving | ving | ving | vinp | ving | vino | ving | ving | ving | ving v/no
ma % m m m m m m m m m m m m
[5,00,7,50) 211,78 1,88 1,93 1,93 2,13 2,13 3,08 3,08 3,44 3,54 3,59 4,13
4 | 1,88 1,93 2,13 2,13 3,08 3,13 3,44 3,54 3,59 4,31 4,31 4,31
[7,50,10,0) 2| 2,08 2,64 2,78 2,78 3,06 5,07 5,21 5,21 5,28 5,35 6,33 6,33
4 | 2,64 2,98 4,86 4,93 5,14 5,21 5,35 5,42 6,32 6,46 6,67 6,67
[10,0,12,5) 11250 2,50 2,71 6,15 6,25 6,36 6,36 6,46 6,46 6,46 7,19 7,19
2 1271 5,83 6,15 6,15 6,36 6,46 6,46 6,46 7,19 7,19 7,75 7,75
[12,5,15,0) 1250 3,58 5,24 5,24 5,36 5,36 7,86 8,33 9,14 9,14 9,14 9,14
2 |5,12 5,24 5,36 5,36 7,86 8,22 9,53 9,64 10,36 | 10,36 | 10,48 | 10,48
[15,0,17,5) 15,33 5,33 6,33 6,33 6,50 6,50 6,50 7,80 7,80 7,80 7,80 7,80
2 1533 6,33 6,50 6,50 10,33 | 10,33 | 10,50 | 10,50 | 10,67 | 10,67 | 12,40 | 12,40
[17,5,20,0) 16,33 6,33 6,50 6,50 7,17 10,67 | 10,67 | 12,80 | 12,80 | 12,80 | 12,80 | 12,80
[20,0,25,0) 1521 7,08 7,50 7,50 13,54 | 13,75 | 13,96 | 14,17 | 14,38 | 14,38 | 14,38 | 14,38
[25,0,30,0) 1 | 6,46 10,20 | 10,42 | 10,42 | 10,63 | 10,63 | 12,75 | 12,75 | 12,75 | 12,75 | 12,75 | 12,75
[30,0,40,0) 1 18,33 | 18,61 | 18,89 | 18,89 | 19,17 | 19,17 | 19,17 | 19,17 | 19,17
>40,0 1 15,00 | 15,56 | 15,83 | 18,33 | 18,33 | 18,33 | 18,33 | 18,33 | 18,33
*L e[a,b] meansa< L <b]
*L e[a,b] osnasaca < L < b]
NOTE 1 Table F.2 includes a safety factor of 1.2 on (v/no)im for acceleration, deflection and strength criteria and
a safety factor of 1,0 on the (v/no)im for fatigue.
[MPUMITKA Tabnuus F.2 Bknrouae koedimient HagiftHocTi 1.2 B (V/Ng)jim AJISI MTPUCKOPEHB, MEPEMIIleHB, 3YCHIb 1
fxoedinient naaiitnocti 1,0 qus BTomMu
NOTE 2 Table F.2 includes an allowance of (1+¢"/2) for track irregularities.
[MPUMITKA Ta6nuus F.2 BpaxoBye gonyck (1+¢"/2) mins HeperyaspHUX KOJiil




ne

L - noB)KKHa NPOJIOTY MOCTa, M

m - Maca mocta, 10° kr/m;

€ - BIICOTOK KPUTUYHOTO JeMIyBaHHsA, %o

V - MaKCUMaJIbHa HOMIHAJIbHA MBHJIKICTH, 110
3BHYAIHO MPUIMAEThCs PIBHIM MaKCUMaIIbHIN
CKOPOCTI Ha TIeperoHi. 3MEHIIICHY MBH/IKICTh
MO>KHA BUKOPUCTOBYBATH ISl TICPEBIPKU
OKpEeMHX peajhbHUX MOT3/MIB HA X 3IEMKaxX Ta
MaKCHUMAaJILHO O3BOJICHIN IMBUIKOCTI, M/C

No - MepIa BJacHa 4acTOTa MPOTOHOBOT
oynosw, ['m1.

@2 i ¢" Bu3HAUAKOTHCH 32 6.4.5.2 1 Jo1aTKOM
C.

(2) Tabmuui F.1 1 F.2 nificHi:

- 17151 BUIBHO OOIEpPTHX MPOTrOHOBUX OY/10B 3
HE3HAYHOIO KOCHHOIO B ILIAaHI, SKi MalOTh
PO3paxyHKOBI cXeMHu OaKu abo MIIUTH Ha
xopctkux onopax. Tabmumi F.1 1F.2 ne
npuaaTHi s HaniBgepm 1 pepm 3 mosorumMu
nosicaMu a0 1HIINX CKJIaJHUX KOHCTPYKIIIH,
SIKI HEMOYKJTHBO aJICKBATHO TIPEJICTABUTH
MPSIMOJIHIITHOO 6a1K010 200 TUINTOIO;

— IPOTOHOBUX OYAOB, JI€ KOJIiS 1 BUCOTA
CIOPYIH 10 HEUTpaIbHOI OCi BiJl BEPXY
MOJIOTHA JIOCTATHS, 00 PO3MOAUTUTH
30Cepe/HKEeHI CHIIM Ha MTUPHUHY SK MIHIMYM
2,50 m;

— TUIIIB NMO13/1iB mepepaxoBaHuXx B F(4);

— CHOPY/, 110 MPOEKTYIOTHCS Ha
XapaKTePUCTUYH1 3HAYCHHS BEPTUKAIbHUX
HaBaHTaXeHb a00 CHCTEMaTHU30BaH1
BEpPTHKAIbHI HABaHTaXEHHS 3 0=>1
BIIIOBIAHO 10 6.3.2;

— KOJIii, 110 PETEIbHO JOTJISAIAI0THCS;

— IIPOTOHOBUX OYOB 3 BIIACHOIO YaCTOTOIO No
MEHIIIOI0 HDK BEpXHsI TpaHulls Ha puc. 6.10

— CHOPYJ 3 KPYTWIBHUMH YacTOTaMu N7, 110
3aI0BUTBHAIOTH YMOBIL: N7 > 1.2 X Ng

(3) Sxmo HaBeneHI BUIIIE KPUTEPIi HE
3aJI0BOJICHI, TOTPIOHO 3/IICHIOBATH
NUHAMIYHUHA aHaIi3 BiAmoBigHoO 3 6.4.6.

(4) HactynHi peanbHi noizau
BUKOPUCTOBYBAJIHCS B PO3POOKU KPUTEPIiB Y
6.4 i lonatky F (3a BUKITFOUCHHSAM MO
HaBaHTaxeHHs HSLM, mo 6a3yeTnes Ha
THUIIAX MOi3/(iB, JT03BOJCHUX 32 KPUTEPIAMHU

(G YHKII0HATIBHOT CYMICHOCTI).
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where:

L is the span length of bridge [m],

m is the mass of bridge [103 kg/m],

¢ is the percentage of critical damping in [%],
v is the Maximum Nominal Speed and is
generally the Maximum Line Speed at the site.
A reduced speed may be used for checking
individual Real Trains for their associated
Maximum Permitted Vehicle Speed [m/s],

N, is the first natural frequency of the span [Hz].

®2and ¢" are defined in 6.4.5.2 and annex C.

(2) Tables F.1 and F.2 are valid for:

- simply supported bridges with insignificant
skew effects that may be modelled as a line
beam or slab on rigid supports. Tables F.1 and
F.2 are not applicable to half through and truss
bridges with shallow floors or other complex
structures that may not be adequately
represented by a line beam or slab,

— bridges where the track and depth of the
structure to the neutral axis from the top of the
deck is sufficient to distribute point axle loads
over a distance of at least 2,50 m,

—the Train Types listed in F(4),

— structures designed for characteristic values
of vertical loads or classified vertical loads
with =1 in accordance with 6.3.2,

— carefully maintained track,

— spans with a natural frequency n, less than the
upper limit in Figure 6.10,

— structures with torsional frequencies n,
satisfying: n.> 1.2 x n,

(3) Where the above criteria are not satisfied a
dynamic analysis should be carried out in
accordance with 6.4.6.

(4) The following Real Trains were used in the
development of the criteria in 6.4 and

annex F (except Load Model HSLM which is
based upon the train types permitted by

the relevant interoperability criteria).
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Annex G
Honaroxk G . )
. . (informative)
(tHbOpMaATUBHUI)

MeTtoa BU3HAYEHHSI CYyMICHOI peakirii
CIOPY/H i KoJIii HA 3MiHHI HABAHTAKEHHS
G.1 Beryn
(1) Metoa st BU3HAYECHHS CYMICHOT peakirii
CHIOPY/H 1 KOJIIi Ha 3MIHH1 HABAHTAXKCHHS

HaJlaHl HIKYE:

— JUIsl BUIbHO 00nepTux abo HEPO3Pi3HUX
KOHCTPYKIIiH, 110 CKJIAJIAI0THCS 3 OJJMHOYHOTO
MocTOBOrO 1ojoTHa (G3)

— JUTsl KOHCTPYKIIIH, 1110 CKJIQJIal0ThCS 3
MOCIIIOBHOCTI BUTbHO onepTux miut (G4)
— JUTSL CTPYKTYPH, IO CKJIAJAI0ThCS 3
MOCIiIOBHOCTI Hepo3pi3uux IuuT (G4).
(2) YV xoKHOMY BUTIQIKY BUMOTH HaJaH1 JUIA:
— BU3HAUCHHSI MAKCUMAJIBHO JIO3BOJICHOT
JOBKHUHA po3MIUpeHHs Ltp, sika BiAMoBinae
MaKCUMAaJIbHO JIO3BOJICHUM JI0/IATKOBIUM
HaTPY)KEHHSIM B PEiilli, HABEJICHUMU B
6.5.4.5.1(1) abo MakcUMaJIbHIN JT03BOJICHIN
nedopmarii KOHCTPYKIii, HABECHOT B
6.5.4.5.2(1) BUKIMKAHUMH 3yCHIUTSIMH TATH

Method for determining the combined
response of a structure and track to
variable actions

G.1 Introduction
(1) A method for determining the combined
response of a structure and track to variable
actions is given below for:
— simply supported or continuous structures
consisting of a single bridge deck (G3),
— structures consisting of a succession of
simply supported decks (G4),
— structures consisting of a succession of
continuous single piece decks (G4).

(2) In each case requirements are given for:
— determining the maximum permissible
expansion length Lte which corresponds to
the maximum permissible additional rail
stresses given in 6.5.4.5.1(1) or the
maximum permissible deformation of the
structure given in 6.5.4.5.2(1) due to
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a00 rajgbMyBaHHS Bijl BEpTHKAJILHOTO BIUIMBY
TpaHcnopTy 3a 6.5.4.5.2(2). Skuio noBxuHa
PO3MOBCIOKEHHS LT mepeBuiiye 103BOJICHY
Ltp, MatoTh OyTH nepeadaveHi NpucTpoi
PO3BUTKY KOJIii 200 OUTBIIT TOYHO BUKOHAHI1

o0unCciIeHHd BiAIOBIAHO 10 BUMOT 6.5.4.1 10
6.5.4.5

— BU3HAYCHHS MO3JJ0BKHIX BIUIMBIB Ha
HEPYXOMHX OIOPAX, [0 BUKJIMKAHI:
— TATOIO 1 TaJIbMYBaHHSM,
— 3MIHOIO TEMIIEpaTyp,
— TIOBOPOTOM KIHIIIB TUIUTH BUKIUKAHOTO
BEPTUKATHHIM PYXOMHM HABAHTAXKEHHSIM.
(3) V Bcix Bunaakax oKpemy NepeBipKy CiIij
BHKOHYBATH JUISl Y3TOJDKEHHS 3 MAaKCUMaTbHUM
BEPTUKATBHUM IEPEMIIIEHHSM BEPXHbO1
MOBEPXHI HACTHITY, HaBegeHUM y 6.5.4.5.2(3).
G.2 I'panuni YMHHOCTI MeTOY
00YHCIEHHS
(1) Koncrpykuist kouii Mae OyTH Takoo:
— peiika UIC 60 3 rpaHuiiero sk MiHiMyM
900 H/mwm;
— IITaJIH 3 BAXKOTO OCTOHY 3
MaKCUMaJIbHUM IHTEepBalIoM 65¢cM abo 3
€KBIBaJICHTHOIO KOHCTPYKIIIEIO KOJIIi;
— sk MiHIMYM 30 CM KOHCOJIITOBAHOTO
OayacTy Imij mraaamu;
— mpsMi KoJTii abo kodii 3 paaiycom r >1500
M.
(2) Kondiryparrist mocTy:
— JIOBXKWHA pO3MIUpEeHHS LT:
— JUIA CTalleBUX KOHCTpYKIik: Lt <60 m
— U1 3aJ11300€TOHHUX 1 CKIIaA€HUX
KOHCTpYKIiK: LT <90 m.
(3) To310BXKHiii OMIp MJIACTUYHOTO 3CYBY
Koutii K:
— HezaBaHTaxeHa kourist: K =20 no 40 xH Ha
METp KOJIiT;
— 3aBaHTaxeHa Kouii: K = 60 kH na metp
KOJIii.
(4) BepTtukaibHe pyxoMe HaBaHTa)KEHHS:
— MoJieJIb HaBaHTaXeHHS 71 (1 TaM 1e
HeoOXiHa MOJIe)Ib HaBaHTaxeHHsT SW/0)
o = 1 BignosiaHo 10 6.3.2(3),
— MOJIENIh HaBaHTaKeHHSI SW/2
TIIPUMITKA Merox mificHuii Ut THX 3HAYEHD O,

KoIu eeKT Bix HaBaHTakeHHs Bix oo X LM71 €

MEHIINM a00 JOPiBHIOE e(EKTY BiJ HABAHTAKCHHS
SW/2.

(5) dii raneMyBaHHS:
— I MOJieni 3aBaHTakeHHs 71 (1 ne
HeoOximHuii Moaens HaBaHTaxkeHHT SW/0) 1
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traction and braking and 6.5.4.5.2(2) due to
vertical traffic actions. Where the proposed
expansion length Lt exceeds the permissible
expansion length Ltp, rail expansion devices
should be provided or a more refined
calculation in accordance with the
requirements of 6.5.4.1 to 6.5.4.5 carried
out.

— determining the longitudinal actions on
the fixed bearings due to:

— traction and braking,

— temperature variation,

— end rotation of deck due to vertical traffic
loads

(3) In all cases a separate check should be
made for compliance with the maximum
vertical displacement of the upper surface of
a deck given in 6.5.4.5.2(3).

G.2 Limits of validity of calculation method

(1) Track construction:

— UIC 60 rail with a tensile strength of at least
900 N/mm.,

— heavy concrete sleepers with a maximum
spacing of 65cm or equivalent track
construction,

— at least 30 cm of well consolidated ballast
under the sleepers,

— straight track or track radius r >1500 m.
(2) Bridge configuration:

— expansion length LT:

— for steel structures: LT <60 m,

— for concrete and composite structures: LT
<90 m.

(3) Longitudinal plastic shear resistance k of
the track:

— unloaded track: k = 20 to 40 kN per m of
track,

— loaded track: k = 60 kN per m of track.

(4) Vertical traffic loading:

— Load Model 71 (and where required Load
Model SW/0) with o = 1 in accordance with
6.3.2(3),

— Load Model SW/2,

NOTE The method is valid for values of a where the
load effects from o x LM71 are less than or equal to the
load effects from SW/2.

(5) Actions due to braking:
— for Load Model 71 (and where required Load
Model SW/0) and Load Model HSLM:



Mo/ienb HaBaHTaxeHHs: HSLM:

Qik = 20 kH/M, 0OMex’eHO MaKCUMyMOM
Quok = 6000 kH

— 1yist MoJieni HaBaHTaxeHHS SW/2: Qipk =
35 xH/m.

(6) Oii taru: — Qiak = 33 kH/M, 0OMexeHo
MakcumMymMoM Qlak = 1000 xH.

(7) TemmniepaTypH1 BILUTUBH:

— Bapiamis remnepaTypu nosiotHa ATp @ ATp
< 35 KenbBiH,

— Bapiamis remnepatypu periku ATR <50
KenbBin

— MakcUMaJlbHa PI3HULS TEMIEPAaTypu MDK
PENKOIO 1 MOJIOTHOM:
|ATp - ATR| < 20 KenbBiH. (G.1)
G.3 KoHcTpyKiii, 10 CKJIAIAIThCS 3
MOOUHOKOI0 HACTHJIY

(1) Criouatky, HEXTYIOYU CYMICHUM
BIII'YKOM CIIOPY/IH 1 KOJIii HA TUMYacOBI
BIUTMBU, MOTPIOHO BU3HAUYMTHU:

- 30UtpmieHHS  JOBXMHM Lt 1
nepeBiputd Lt < max Lt BiamoBinHO

no G.2(2) i puc. 6.17,

— xopcTKicTh K MiAKOHCTPYKIIIT il KOXKHY
KOJIIFO BiamoBimHO 10 6.5.4.2

— TI03/I0BXHE MEePEeMILIEHHS] BEPXHHOTO
Kparo MoJIoTHA Bi nedopmartii mautu
d=0OH, B mm (G.2)

e

® - obepTaHHA Kparo MOJOTHA, Paj

H - BrcoTa Mk (TOPH30HTAIBHOIO) BiCCIO
oOepTaHHs (HEpYXOMO1) OMOPH 1 TOBEPXHEIO
HACTHILY, MM,

(2) Anst map 3HaueHb (He3aBaHTaKeHa/
3aBaHTa)K€Ha KOJIisl) OIMip TUIACTHYHOTO
MOB30BXHBOTO 3CYBY Koil K =20/60 kH
Ha noroHHuit MeTp koiii i k=40/60 kH na
MIOTOHHUI METp KOJIii 1 TeMIepaTypHHii
koedimienT ot = 10E-6 1/KenbBin abo or=
12E-6 1/KenpBiH MakCUMAaIbLHO JI03BOJIEHA
JOBKHMHA po3MIupeHHs Ltp, M HalaeThes Ha
puc. G.1 BignosigHo 1o G.4.

Tyt napametp (Lt), onucye g0BKUHY
PO3IIMPEHHS HACTUITY 1 TO3J0BXKHI
nepeMileHHs KiHIls HACTHITY Bij
BEPTUKAIBHOTO BILTUBY PYXY, Ta JIEKHUTh
HUK4Y€ BIMOBIIHOT a00 IHTEPIOIIOBAHO1
KpHUBOi, BIIMOBIAHOT MOJOBKHII JKOPCTKOCTI
niAKOHCTpYKil K, MakcuManbHe 103BOJIEHE
JI0JTATKOBE HAMPY>KEHHS PEHKH HAaJIaHO B
6.5.4.5.1(1) 1 MmakcuMainbHa J03BOJICHA
nedopmartiss KOHCTPYKILii, HaAAHOT B
6.5.4.5.2(1) Big TATOBOI 1 TAILMIBHOT , 1
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Qibk = 20 KN/m, limited to a maximum of Qipk =
6000 kN,
— for Load Model SW/2: qik = 35 KN/m.
(6) Actions due to traction:
— Qiak = 33 kN/m, limited to a maximum
of Qiak = 1000 kN.
(7) Actions due to temperature:
— Temperature variation ATp of the deck: ATp
< 35 Kelvin,
— Temperature variation ATR of the rail: ATR
<50 Kelvin,
— Maximum difference in temperature between
rail and deck:

|ATp - ATR| < 20 Kelvin. (G.1)

G.3 Structures consisting of a single bridge
deck

(1) Initially the following values should be
determined neglecting the combined response
of the structure and track to variable actions:

— expansion length Lt and check Lt < max Lt
according to G.2(2) and Figure 6.17,

— stiffness K of substructures per track according

t0 6.5.4.2,

— longitudinal displacement of the upper edge of
the deck due to deformation of the deck:

6= OH [mm] (G.2)

where:

©® Rotation of the deck end [rad],

H height between (horizontal) axis of rotation of
the (fixed) bearing and the surface of the deck
[mm],

(2) For the couples of values (unloaded/loaded
track) of the longitudinal plastic shear resistance
of the track k = 20/60 kN per m of track and
k=40/60 kN per m of track and the linear
temperature coefficient o, = 10E-6 1/Kelvin or
o, = 12E-6 1/Kelvin the maximum permissible
expansion length L. [m] is given in Figure G.1
to G.4 as appropriate.

Where the point (Lt,) describing the expansion
length of the deck and longitudinal displacement
of the deck end due to vertical traffic actions lies
below the corresponding or interpolated curve
corresponding to the longitudinal stiffness of the
substructure K, the maximum permissible
additional rail stresses given in 6.5.4.5.1(1) and
the maximum permissible deformation of the
structure given in 6.5.4.5.2(1) due to traction
and braking and 6.5.4.5.2(2) due to vertical
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6.5.4.5.2(2) Bi BEpTUKAIBHOTO BILTUBY
PYyXy 3aJI0BUIbHEHI.
AJIbTEpHATHBHO, SIKIIO 111 yMOBA HE

BUKOHYETHCSI, aHAJII3 MOXHA, 3/IIICHIOBATH
BIINOBIAHO A0 BUMOT 6.5.4.2 o 6.5.4.5 a6Go

MaloTh OyTH 3a0e3nedeHi npucTpoi s
PO3LIMPEHHS PEUKH.

traffic actions are satisfied.

Alternatively, if this condition is not met an
analysis may be carried out in accordance with
the requirements of 6.5.4.2 to 6.5.4.5 or rail
expansion devices should be provided.

A
Q0 |
80 ——— K
Ks
70 ———— Ko
] —
‘“*-:'_"-ﬁ:—-—._________
50 === === ——==
t—
T e———. _-—-__—-_-_-__—“_‘_-—-—.
40 =_——— T e————
30
0 1 2 4 5 6 7 8
d (OxH) [mm)]
Ilo3HaveHHst Key

(1) MakcumanbHe 103BOJIEHE 30UTbIICHHS
JIOBXUHU L1p , M

K ormip MIaCTHYHOTO MO3I0BKHBOTO 3CYBY KOJIil,
kH Ha M xomii :

JUIsl HEe3aBaHTA)KEHUX KOJIMH:

— k20 =20 xH na m peiiku i k40 =40 xH na m.
Koi{

IS 3aBaHTAXXEHHUX KOMil::

— k60 = 60 xH na M komii

K >KOpCTKICTh OCHOBH KOXHOI KOITiT Ha M
HACTUITY (TOOTO KOPCTKICTh OCHOBH, IO
JIITUTHCS HA YUCIIO KON 1 JIOBXKUHY HACTHUITY)
kH/™m:

K2 = 2E3 kH/m

K5 = 5E3 kH/m

K20 = 20E3 xH/m

oLt IHIMHUK TeMnepaTypHuit koedilieHT
[1/KenbBiH]

8(OH) ropusoHTANBHE TIEPEMIIIIEHHST BEPXHBOTO
Kparo TOJIOTHA BiJ] IOBOPOTY KiHIIIB, MM.
Pucynok G.1 - /lo3BoJieHuii gianazon
HANpY’KeHb 1151 PeiikH B BiJIbHO 00mepTHX
nporonoBux OymoBax aist ot = 10E-6
[1/KeanBin], AT = 35 [Keansin], k20/k60 =
20/60 xH/m
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(1) Maximum permissible expansion Length LTP [m]

k longitudinal plastic shear resistance of the track [kN
per m of track] :

for unloaded tracks:

— k20 = 20 kN per m of track and k40 = 40 kN per m of
track,

for loaded tracks:

— k60 = 60 kN per m of track,

K stiffness of substructure per track per m of deck (i.e.
substructure stiffness divided by the number of tracks
and by the deck length) [KN/m]:

K2 = 2E3 kN/m

K5 =5E3 kN/m

K20 = 20E3 kN/m

ar linear temperature coefficient [1/Kelvin],

8(6H) Horizontal displacement of the upper deck edge
due to end rotation [mm].

Figure G.1 - Permissible domain for rail stresses in
simply supported deck bridges for ot = 10E-6
[1/Kelvin], AT = 35 [Kelvin], k20/k60 = 20/60 [kN/m]
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A
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40
30
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IMo3naueHHst

(1) MakcumanbHe 103BOJIeHE 301IbIICHHS
Josxunu Lyp , M

K ormip MIacTUYHOTO MOB30BXKXHBOTO 3CYBY
komii, kH Ha M Koii:

JUIA HE3aBAHTAXKEHUX KOJIN:

— k20 = 20 xH na M. konii i k40 = 40 kH na m
KOJTiT, 17151 3aBaHTaKEHUX KOJIiii:

— k60 = 60 xH na M xomii

K' 7KOpCTKICTh OCHOBU Ha KOYKHY KOJIIIO Ha M.
HacTHIy (TOOTO MKOPCTKICTh PYHIAMEHTY, 1110
JUTUTHCS Ha KUTBKICTh KOJMIH 1 IOBXKHUHY
Hactiy, [kH/M]:

K2 = 2E3 kH/m

K5 = 5E3 kH/m

K20 = 20E3 xH/m

O+ JTIHIMHUH TeMIlepaTypHHUi KoedilieHT
[1/KenbBiH]

8(OH) ropusoHTaBHE MTEPEMITIICHHS
BEPXHBOI'0 Kpalo MOJOTHA BiJl IOBOPOTY
KIHIIIB, MM .

Pucynok G.2 - /lo3BoJieHuii xianazon
HANpY:KeHb [JIsl PeiiKi B BUILHO ONEPTUX
nporonoBux OymoBax aist ot = 10E-6
[1/KeanBin], AT = 35 [Keansin], k40/k60 =
20/60 kH/m

Key

(1) Maximum permissible expansion Length Lte [m]
k longitudinal plastic shear resistance of the track
[KN per m of track] :

for unloaded tracks:

— ko =20 kN per m of track and k., = 40 kN per m of
track, for loaded tracks:

— k=60 kN per m of track,

K stiffness of substructure per track per m of deck
(i.e. substructure stiffness divided by the numberof
tracks and by the deck length) [KN/m]:

K.=2E3 kN/m

K= 5E3 kN/m

K =20E3 kN/m

o linear temperature coefficient [1/Kelvin],

8(®H) horizontal displacement of the upper deck
edge due to end rotation [mm].

Figure G.2 - Permissible domain for rail stresses
in simply supported deck bridges

for ar = 10E-6 [L/Kelvin], AT = 35 [Kelvin], Kao/Kso
= 40/60 [kN/m]

A
90 |
80 ——— K2
Ks
70 ——— K20
60
[~
-~
50 R = — T ——F——4+
40 = —_——
30
0 1 2 3 4 5 6 7 8
& (6xH) [mm]
Ilo3nayeHHs Key

(1) MakcumanbHe 103BOJICHE 301IbIICHHS

(1) Maximum permissible expansion Length Lt [m]
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Hosxunn Lrp , M

K omip MmiIacTUYHOrO MOB3I0BXKHBOTO 3CYBY
komii, kH Ha M Komii :

JUTS He3aBaHTaXCHUX KOIIH:

— k20 = 20 kH na M. xomii i k40 = 40 xH Ha M.

KOJIi1, 17151 3aBaHTaKEHUX KOJIM:

— k60 = 60 xH Ha M. kol

K 5KOpCTKICTh OCHOBH Ha KOXXHY KOJIIO Ha M
HacTity (TOOTO )KOPCTKICTh OCHOBH, IO
JIUTATHCS HA KIJTBKICTh KOJIN 1 TOBKUHY
HacTuy), KH/Mm:

K2 = 2E3 kH/m

K5 = 5E3 kH/m

K20 = 20E3 xH/m

O TIHIHHKHN TeMIIepaTypHUH KoeillieHT
[1/KenbBiH]

8(®H) ropu3oHTaIBHE ITEPEMIIIIEHHS
BEPXHBOT'O KParo MOJIOTHA BiJI IOBOPOTY
KIHI[IB, MM.

Pucynok G.3 - /lo3BosieHuii tiana3zon
HANIPY:KEeHb ISl peiKH B BiJTbHO ONEPTHX
nporonoBux OymoBax aist ot = 10E-6
[1/KenwBin], AT = 35 [Keassin], k40/k60 =
20/60 xH/m

(3) BrumBu B 03710BXXHBOMY
HanpsIMKy MOCTY B HEPYXOMUX
OTIOPHUX YaCTHUHAX BiJ 3MIHH
TeMIiepatypu 1 aegopmailiii moJoTHa

BiJl BEpTUKAJIbHUX HABAHTAXEHb PYXY,

MOTPIOHO BU3HAUATH 3a GopMyIamMu

HaBeneHuMH B Tabnuii G.1. ®opmynu
JifcHI mis omHiel kouii. Jlist aBox abo

OUTBIIIE KOJIIH 3 JKOPCTKICTIO OCHOBHU

Ku i Ha HepyXOMHUX Omopax, MOXYTh

OyTu BU3HAYCHI 3 IPUITYIICHHSM, 110
XKOPCTKICTh ocHOBH K = Ky /2 1
MTOMHOKYIOUH pe3yabTatu (opMyI
IUTSL OHI€ET KoJrii Ha 2.
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k longitudinal plastic shear resistance of the track
[kN per m of track] :

for unloaded tracks:

— ko =20 kN per m of track and k., = 40 kN per m of
track, for loaded tracks:

— ke =60 KN per m of track,

K stiffness of substructure per track per m of deck
(i.e. substructure stiffness divided by the numberof
tracks and by the deck length) [kN/m]:

K.= 2E3 kN/m
Ks=5E3 kN/m
K»=20E3 kN/m

o linear temperature coefficient [1/Kelvin],

8(®H) horizontal displacement of the upper deck
edge due to end rotation [mm].

Figure G.2 - Permissible domain for rail stresses
in simply supported deck bridges

for ar = 10E-6 [1/Kelvin], AT = 35 [Kelvin], kao/Kso
= 40/60 [kN/m]

(3) Actions in the longitudinal bridge direction
on the (fixed) bearings due to traction and
braking, to temperature variation and due to the
deformation of the deck under vertical traffic
loads should be determined with the formulae
given in Table G.1. The formulae are valid for
one track. For two or more tracks with a support
stiffness of Kuthe actions on the fixed bearings
may be determined by assuming a support
stiffness of K = K, /2 and multiplying the results
of the formulae for one track by 2.
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Table G.1 - Actions on the fixed bearings in longitudinal bridge direction ?
Taoauusa G.1 — BiiiuBY Ha HEPYXOMi OIIOPH B MOB3I0BKHLOMYY HANPSAMK MOCTY

With one rail expansion

Load case Limits of validity Continuous welded rails devi
evice
Bunanox I'pannns HenpepusHo npuBapeHa
HaBaHTaXXCHHA Z[OCTOBipHOCTi peﬁKa 3 HPUCTPOIMH POSIIHPCHHS
peliku
: L>50m?¢ 82.10 3 x 09 x KO4b 2,26% L1t x KO1P
Braking - i
e
Pamenyparis L<30m? 126.10 3 x L09 x K04 3,51x Lt x K04
800 + 0,5L + 0,01 K/L®
for L>60 m

20 L for L <40m

0,95
Temperature 20 < k [kN/m] < 40 (0,34 + O%lzglé) L”%x K| Interpolated values for

TemnepaTypa 40<L<60 m
[nTepnomroeMe 3HaUeHHS
JUIST
40<L<60 m
Same as continuous
Deck bridge 0,11L%22xK%5x(1,1- welded rail
ITonorHo mMocty p)xOH8® Tex, o i 1y HepuiauBHa
End rotation OPUBAPEHOI peiKH
Ob6epraHHs KiHIIIB Through and half Same as continuous welded
through bridge 0,11L022xK05x(1,1-B)xOH 5 rail
J71s1 BCbOr 0 ¥ IIOJIOBUHU Tex, 1o i 1711 HENPUPUBHO
MOCTY IIPUBAPEHOI pelKU

2 Where rail expansion devices are provided at both ends of the deck all the traction and braking forces are resisted

by the fixed bearings. Actions on the fixed bearings due to temperature variation and end rotation due to vertical
deflection depend upon the structural configuration and associated expansion lengths.
Tam, e mpUcTpOl po3LIMPEHHsI PEHOK BCTAHOBJICHHI HA 000X KIHISX HACTHIIY BCl 3yCHJUISL TATH 1 TaIbMYBaHHS
YMHSATB OIIp BUIIPABJICHI ONMOPHU. 3YCHILIS B HEPYXOMHX OIIOpax BiJ 3MIHM TeMIepaTtyp 1 o0epTaHHs KiHIIB Bij
BEPTUKAJILHOTO BiAXHMJICHHS 3aJIe)KaTh BiJI 3aJIe)KaTh Bl KOH(Irypaii ciopyau 1 i 3B's3aHi 31 30UTbIIECHHSIM
JIOBXXHWHHU.

® The braking force applied to the fixed bearings is limited to a maximum of 6000 KN per track.

["ajbMiBHI CHITH MIPUKJIAJICH] 10 HepyXxoMuXx orop oomexeni 6000 kH Ha KoxkHY KO0

¢ The force applied to the fixed bearings due to temperature is subject to a limit of 1340 kN where rail expansion
devices are provided to all rails at one end of the deck.

Cuuti BifI il TeMIiepatyp, 1o IpHKIaaeHi 10 Hepyxomux omop oomeskeri 1340 KN e mpucTpoi posmuperHs
peiiok 3abe3medeHi 10 BCiX peiioK B OJJHOMY KiHIIi ITOJIOTHA

9 For values of L in the range 30 < L < 50 m linear interpolation may be used to estimate braking effects.

17151 OLIIHKHM rayibMiBHUX e€(eKTiB MOXKe OyTH 3aCTOCOBaHa JIHIHA IHTEPIIOJISLIs, SIKIO 3Ha4YeHs! L 3HaXOMsIThCS B
miamasoni 30 <L <50m

¢ The formulae for braking take into account the effects of traction.

Dopmyna A BUSHAYCHHS TaJbMYBaHHI BPaXxOBYeE e(eKT TATH

ae where:

K - )OpTKICTb ONIOp BU3HAYEHA BHUIIIE, K is the support stiffness as defined above
kH/m, [kN/m],

L, M: 3al€KUTh Bijl THILY CIIOPYIH 1 L depends upon the structural configuration
THITy THMYaCOBOTO HABAHTaXKEHHS): and type of variable action as follows [m]:
- Y BUIAJIKY BUIBHO 00NIEPTOTO MOCTOBOTO — For a simply supported deck with fixed
MOJIOTHA 3 HEPYXOMOIO OTIOPOIO 3 OJTHOTO bearing at one end: L = L.,

ooky L = L,

- Y BHIIQJIKy HEPO3PI3HOT'O MOCTOBOTO — For a multiple span continuous deck with a
TOJIOTHA 3 HEPYXOMHUMH OTIOPHUMH fixed bearing at one end:

YacCTHHAaMU Ha OJIHOMY KIHIIi for “Braking”:

JUISL CIPUMHATTS €(heKTIiB ralbMyBaHHS»

L = Lpeck (MOBHA JOBKHMHA MTOJIOTHA) L = Lo (total length of the deck),

JUISL CIPUAHATTS €EKTIB for “Temperature”:
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“reMrepaTypu’:

L=Ly

TUISL CHIPUHHATTA €eKTiB “TIOBOPOTY
KIHIIIB BiJl BEpTUKAIBHOTO BILIUBY PyXY
L = 1oBXHHI IPOTOHY, HACTYITHOMY

32 HEPYXOMOIO OIIOPOIO

— Y BUITAJKy HEPO3PI3HOTO MOCTOBOTO
IIOJIOTHA HEPYXOMOIO OTIOPOIO B
MIPOMDKHIN JIaHITI

JUI CHPUMHATTS e(DeKTiB “TanbMyBaHHS
L = Lpeck (mOBHA 10BXKUHA M10JIOTHA)

JUI CIPUMHATTS e(DeKTiB
“remrepaTrypu’:

BIJIMBY Bijl 3MIHH TEMIIEPATYp MOXYTh
OyTu BU3HAYEHI SIK anrebpaidHa cyma
peaxIriif oTop JBOX CTATHYHUX CXEM
OTPUMAaHUX JUJICHHSIM MOCTOBOTO
MOJIOTHA B HepyxoMiii onopi. Koxxue
MOCTOBE IT0JIOTHO HOBOi CXEMHU MaTuMe
HEPYXOMY OIOpY B MPOMDKHIN OmOpi:
JUI COPUMHATTS €(heKTiB “TIOBOPOTY
KIHI[IB B/l BEpTUKAIHHOTO HABAHTAXKEHHS
pyxy’™:

L = nop>xuHa OUIBIIIOTO 3 MPOJILOTIB, IO
MPUMHKAOTH JJO HEPYXOMO1 OTIOpH

/3 - BITHOIIIEHHS BiZICTaH1 MDK
HEHUTPAJILHOIO BICCIO 1 TOBEPXHEIO
HaCTUJTy 710 BUCOTH H [BimHOIIEHHS].

G.4 Cnopyam, 0 CKJIAAAITHCA 3
IOCJITOBHOCTI I3I0BUX I0JIOTEH

(1) JonaTtkoBo 10 TpaHMIl YHHHOCTI,
Haganoi B G.3, BBOIATLCS 11II€ TaKi:

— KOJIist Ha MOCTY 1 sik MiHiMyM 100 M. Ha
OeperoBux min’i3max 3 000X CTOPOHIH
3KJIAJIAEThCS 3 Oe3MmepepBHO 3BapEHOT
peiiku 0e3 IPUCTPOIO PO3IIUPECHHS;

- BCI i3/10B1 ITOJIOTHA MAKOTh Ty XK CaMy
CTaTUYHY CXeMy (HepyXoMi OMOpHi
YaCTUHU B TOMY 3K KiHII1, TPOTE, HA 1HIIIIH
oropi);

— OJIHa, HEpPYXOMa OMOPHA YaCTUHA
po3TaloBaHa Ha OEPEroBOMY CTOSIHI;

— JIOBKMHA KOKHOT IIJIUTH HE
BizIpi3HAETHCS OUTbIe HXK HA 20% Bifg
CePEHHOr0 3HAYCHHS JIOBKUHH i3JJ0BOTO
MOJIOTHA;

—  TeMIeparypHe  po3mmpeHHs Lt
KO)KHOTO i3JIOBOTO TIOJIOTHA JIOBXKHHOIO
Menmre HbDk 30M, sxkmo ATp = 35°
KenbBina, abo meHmie HbK 60 M., SKIIO
ATp = 20° KenpBiHa 1 € He3HauHA
MOJKJIMBICTh ~ IIpOMEp3aHHi  Oajacrty.
(Sxmro MakCcUMaJbHa Bapiailis
TeMIIepaTypH MOJIOTHA MpoMiKHa Mk 20°
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L =L,

for “End rotation due to vertical traffic loads”:
L = length of the span next to the fixed
bearing

— For a multiple span continuous deck with a
fixed bearing at an intermediate

position:

for “Braking”:

L = Lo (total length of the deck),

for “Temperature”:

the actions due to temperature variation can
be determined as the algebraic sum of the
support reactions of the two static
arrangements

obtained by dividing the deck at the fixed
bearing section, each deck having the fixed
bearing at the intermediate support,

for “End rotation due to vertical traffic loads™:

L = length of the longest span at the fixed
support,

B is the ratio of the distance between the
neutral axis and the surface of the deck
relative to the height H [ratio].

G.4 Structures consisting of a succession of
decks

(1) In addition to the limits of validity given
in G.3 the following limits of validity are
applicable:

— the track on the bridge and for at least 100
m on the embankments at both sides consists
of continuous welded rail without an
expansion device,

— all the decks have the same static
arrangement (fixed support at the same end
and not on the same pier),

— one fixed bearing is situated on an
abutment,

— the length of each deck does not differ more
than 20% from the average value of deck
length,

— the expansion length Lt of each deck is less
than 30m if ATp = 35 Kelvin, or less than 60
m if ATo =20 Kelvin and there is negligible
possibility of frozen ballast. (If the maximum
temperature variation of the decks is
intermediate between 20 Kelvin and 35
Kelvin, with negligible possibility of frozen
ballast, the maximum limit to L, may be
interpolated between 30 m and 60 m),



1 35° KenpBina, 3  HE3HAYHOIO
MOJJIMBICTIO ~ NPOMEp3aHHs  Oajacry,
MakcuMajibHa  rpaHuusg  Lr,  Moxe

iHTepromoBarucs Mk 30 M. 1 60 m.),
— JKOPCTKICTh HEPYXOMOi OTIOpH
Oinbra, Hix 2E3 X Lt M (B kH/Mm
ko>xHOT KouiT) myst Lt = 30 m. 1 3E3 X
Lt M (B kH/M koxHOT koii) mist Lt =
60 M., TOMHOXEHOI'0 Ha YHCJIO KOJIiH,
ne Lt BwMm;

— JKOPCTKICTh KOKHOT HEPYXOMOi
onopH (3a BUHATKOM HEPYyXOMOi
OTIOpH Ha OEpEeroBOMY CTOSHI) HE
BiZIp13HETHCS OUTbie HiX HA 40% Bifg
CepEeHbOTO 3HAUEHHS )KOPCTKOCTI
oropH,

— MaKCHMaJIbHE TI03/I0BKHE
nepeMinieHHs Bia aedopmaiii y
BEPXHbOMY BOJIOKHI IJIUTH B KIHII1
i310BOTO MOJOTHA (3 ypaxyBaHHIM
MepeMilleHHs Ha CYCIAHIM oropi) Mae
Oyt meHme Hk 10 MM, 6e3
ypaxyBaHHsI CIIUIbHOT pOOOTH CIOPYAH
1 KOJIi1 Ha TUMYacOB1 HAaBaHTAKEHH,

— cyma a0COIOTHUX TIEPEMIIICHb BiJT
aedopmariii BepXy IUIATH, IO
anpnMye KOJIi, 3 BOX MOCIIIOBHUX
KIHIIIB ITOJIOTHA, OLIIHEHO 0e3
ypaxyBaHHS cyMiCHoro BIITYKY
CIIOPY/AH 1 KOJIi Ha 3MIHH1
HaBaHTAXXEHHS, CKJIaJac MEHII HIK 15
MM,

(2) [ToB3moOBKHI peaxitii omop FijBin
3MIHU TEMIIEPaTyp, TATH i
rajbMyBaHHsI, leopMarliii oJoTHA
MOXYTb OyTH BU3HAYCHI fK:

3ycumst Fro Ha HepyXOMiﬁ oropi (j =
0) Ha 6eperOBOMy yCTOT:

— BiI Bapialii TeMmeparyp:

FLo (AT) Bu3Ha4arOTHCS
MPUITYCKAKOYH, [0 MEPITHA HACTHI
MIAPHIPHUN 3 TOBXHHOIO L1 .

— BIJ raJIbMyBaHHS 1
MPUCKOPEHHS:

Flo =K ik (Giak) - L (G3)
Ie
kK = 1, SKmO KOPCTKICTH

OeperoBoro ycrorm Ta X, 5K 1
CTIWKH;

k=1,5, SKIIO )KOpCTKiCTB 6eper0B0r0
CTOSIHA SIK MlI-IHVIyM y I'STh pasiB,
OlIbIIe, HDK CTIHKH;

3HAYEHHs K MOKHA IHTEPITOJIIOBATH
JUTS IPOMDKHOT dKOPCTKOCTI;

Qlak, Qibk 3yCHJILIS BT TATH 1
raJlbMyBaHHS BiJIIOBITHO /IO MMyHKTIB

JCTY-H B EN 1991-2:2010

— the stiffness of the fixed supports is greater
than 2E3 x L,[m] [KN/m of track per track] for
L,=30 mand 3E3 x L, [m] [kN/m of track per
track] for L,= 60 m multiplied by the number of
tracks, where L. is in [m],

— the stiffness of each fixed support (with the
exception of the fixed support at the abutment)
does not differ more than 40% from the average
value of the support stiffness,

— the maximum longitudinal displacement, due
to deformation of the deck at the top of the slab
supporting the track of the deck end with
reference to the adjacent abutment, evaluated
without taking into account the combined
response of structure and track to variable loads,
is less than 10 mm,

—the sum of the absolute displacements, due to
deformation of the deck at the top of the slab
supporting the track, of two consecutive deck-
ends, evaluated without taking into account the
combined response of structure and track to
variable loads, is less than 15 mm.

(2) The longitudinal support reactions Fdue to
temperature variations, traction and braking and
deformation of the deck may be determined as
follows:

Actions Froon the fixed bearing (j = 0) on the
abutment:

— due to temperature variation:

FLo (AT) determined by assuming a single deck
with the length L of the first deck.

— due to braking and acceleration:

Flo =K ik (Giax) - L (G3)

where:

k = 1 if the stiffness of the abutment is the
same as that of the piers,

k = 1,5 if the stiffness of the abutment is at least
five times greater than that of the piers,

k may be interpolated for intermediate stiffness,
Jw. gu@ctions due to traction and braking
according to clause G.2(5) and G.2(6),
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G.2(5)1G.2(6)

L1 M 10B’)KMHA HACTUITY, 3’ €AHAHOTO 3
HEPYXOMOIO OTIOPOIO.

— Bin nedopmartii HacCTHITY:

Fro (qv) = FLo (@H) (G.4)
BU3HAYa€ThCs Biamosiguo 10 G.3 mis
OIMHOYHUX HACTHIIB MOCTIB, 1e ®OH
3HAXOJIUTHCS B MM.

Hapemi, 3ycwmsi B  HEpPyXOMHUX
ormopax  Ha  YCTOSIX  TOTPIOHO

BU3HAYUTHA BIANOBiZHO 10 Tabimii
G.2.

L1 [m] length of the deck connected to the fixed
support.
— due to deformation of the deck:

Fro (Qv) = FrLo (GH) (G.4)
determined in accordance with G.3 for single
deck bridges where ®H is in [mm].

Finally, the actions on the fixed bearings on the
piers should be determined in accordance with
Table G.2.

Table G.2 - Formulae for the calculation of bearing reactions for a succession of Decks
Tadoanusa G.2 — ®opmyJiu AJisi 06YHCIeHHS Peakilii MocJiI0OBHIX ONMOpP MOJO0THA

Temperature variation . . Deformation of the
Sappor Fij (AT) T e deck
j=0..n Hepenan Temmneparypu Tsra/raneMyBaHHS Tle (bopllzvll_zjl ]gfﬂz) OTHA
Abutment with first
fixed bearing
j=0 Fro (AT) Fro (qu)=k g Lo FLo (OH)
beperosa onopa MocTyy 3
TMIEPIIOI0 HEPYXOMOIO OIOPOI0
First pier
Iepma crifika Fro (AT)=0,2 Fj (AT) Fro (Qu) =qu Lt FL1 (PH)=0
j=1
Intermediate piers
Tpomixni crifixu Fim (AT)=0 Fum (Qu) = qu Lm FLm (OH)=0
J=m
(r}'i)irh]-%er FLio1) (AT)= 0,1 Fro (AT) | Fuey (au) = de Le FLn) (OH)=0
(mth pier
N — s criika Fun (AT)=0,5 Fro (AT) Fin () =quLln  |Fun (BH) = 0,5 FLo (OH)
J=n

MPUMITKA 1 dpopmynu ajist raabMyBaHHS
0epyTb 10 yBaru eeKkTH TATH.

IMPUMITKA 2 I'ansMiBHA cuiia, s
HEPYXOMHX OIIOp, 00MeXeHa MaKCUMyMOM
6000 xH Ha KOXXHY KOJiIO0.

ITPUMITKA 3 Cuia, 1o BUHHKAE Big Il
TEeMIIEpPaTyp, B HEPYXOMHUX OIOpax, Mmiuisrae
obmexyetscs 1340 xH, Tam ge 3abe3nedeHuit
OIIUH TPHUCTPIH IIAPOIIMIUPEHHS PEHKH .

200

NOTE 1 The formulae for braking take into account
the effects of traction.

NOTE 2 The braking force applied to the fixed
bearings is limited to a maximum of 6000 kN per
track.

NOTE 3 The force applied to the fixed bearings
due to temperature is subject to a limit of 1340

kN where one rail expansion device is provided.




Honaroxk H
(inpopmaTuBHMIT)
Mopenb HaBaHTaKeHHS Bij
3aJIi3HMYHOIO0 PyXy B NepexiIHuX
NPOEKTHUX CUTYyaNisAX

(1) Konm BUKOHYIOTBCSI IPOEKTHI
MIEPEBIPKH LIS MEPEXiTHUX TPOSKTHUX
CUTYyalill yTpUMaHHS 3aTi3HHUL 200
MOCTa, XapaKTepUCTUYH1 3HAYECHHSI
MoOJc/CH HaBaHTaKCHHS MOJCHb 71,
SW/0, SW/2, «nioposxHiii TOTSr» i
HSLM Ta noB’a3aHux 3 HUMH it
MIPUHAMAIOTBCS, TAKUMH, 110
JOPIBHIOIOTh XapaKTEPUCTUUHUM
3HAYEHHSAM BIAMOBIIHUX HAaBaHTAKEHD,
HaBEJICHUX y PO3/UTi 6 JJIsT OCHOBHHX
MIPOEKTHUX CUTYyaIlll

JCTY-H B EN 1991-2:2010

Annex H
(informative)
Load models for rail traffic loads in
Transient Design Situations

(1) When carrying out design checks for
Transient Design Situations due to track or
bridge

maintenance, the characteristic values of Load
Model 71, SW/0, SW/2, “unloaded train”

and HSLM and associated rail traffic actions
should be taken equal to the characteristic
values of the corresponding loading given in
Section 6 for the Persistent Design Situation.
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JonaTtox HA
(noBigKOBMIA)

Iepeaik HanionaabHux cranaapris Ykpainu (ACTY), inentnunux MC,
nocujianHs Ha siki € B EN 1991-2:2003

[To3Ha4eHHs €BPOIEHCHKOTO
CTaHIApTy

Cryminp
BIAITOBIIHOCTI

ITo3nauenns Ta Ha3Ba HaHiOHaJII)HOFO
crangapry Ykpainu (JACTYVY)

EN 1990

IDT

JCTVY-H b B.1.2-13:2008 Cucrtema
HAQTIMHOCTI Ta Oe31eKn B Oy IIBHUIITBI.
HacranoBa. OcHOBU IIPOEKTYBAaHHS
xonctpykuii (EN 1990:2002, 1DT)

EN 1991-1-1

EN 1991-1-3

EN 1991-1-4

EN 1991-1-7

IDT

JCTY-H b EN 1991-1-1:2010 «€Bpoko
1. [ii Ha koHcTpyKuii. YacTtuHa 1-1.
3araneHi gii. [IuToma Bara, BjaacHa Bara,
eKCIUTyaTal[liiH1 HABAaHTAKEHHS JIJISI CTIOPY/T
(EN 1991-1-1:2002, IDT)

JACTY-H b EN 1991-1-3:2010 «E€Bpokox
1. [ii Ha koHCcTpyK1ii. YacTuHa 1-4.
3aranpai 1. CHIroBI HaBaHTaKEHHS

(EN 1991-1-3:2003, IDT)

JICTY-H B EN 1991-1-4:2010 «E€Bpoko
1. [ii Ha koHCcTpyK1ii. YacTuHa 1-4.
3aranbHi A1i. BiTpoB1 HaBaHTaXeHHS

(EN 1991-1-4:2005, IDT)

JACTY-H b EN 1991-1-7:2010 «E€Bpoxona
1. [ii va xoncTpykiii. Yactuna 1-7.

3aranpHi ii. OcoOnuBI ITMHAMIYHI BIUIUBA
(EN 1991-1-7:2006, IDT)

EN 1992

IDT

JACTY-H b EN 1992-1-1:2010 «E€Bpoxona
2. IIpoekTyBaHHs 32113006 TOHHUX
KOHCTpyKIii. Yactuna 1-1. 3aranbHi
npaBuJIa i paBWIIa JJIsl CIIOPY/T

(EN 1992-1-1:2004, 1DT)

EN 1993

IDT

JACTY-H b EN 1993-1-1:2010 «E€Bpoxona
3. [IpoekTyBaHHs CTaIeBUX KOHCTPYKIIIH.
Yactuna 1-1. 3aranpHi mpaBwiia i mpaBuia
s criopya (EN 1993-1-1:2005, IDT)
JCTY-H b EN 1993-1-2:2010 «E€Bpoxon
3. [IpoekTyBaHHs cTaIeBUX KOHCTPYKIIIH.
Yactuna 1-2. 3aranpHi MoJ0KCHHS.

Po3paxyHOK KOHCTpYKILiif Ha
soruecriiikicts (EN 1993-1-2:2005, IDT)

EN 1994

IDT

JACTY-H b EN 1994-1-1:2010 «E€Bpoxon
4. TIpoexTyBaHHS CTalle3ali300€TOHHUX
KoHCTpyKIii. Yactuna 1-1. 3aranbHi

IpaBuJia i MpaBuiIa JAJIs CIIOPY/T
(EN 1994-1-1:2004, I1DT)

EN 1995

IDT

JCTVY-H b EN 1995-1-1:2010 «€Bpokon
5. [IpoextyBaHHS AepeB’THUX
KoHCTpyKIii. Yactuna 1-1. 3aranbHi
MpaBuJIa 1 MpaBUia AJs CIOPYA
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(EN 1995-1-1:2004, IDT)

EN 1997

IDT

JCTY-H b EN 1997-1:2010 «€Bpoko 7.
I'eoTexniune npoekryBanns. Yactuna 1.
3aranphi npasuia (EN 1997-1:2004, IDT)
JCTY-H b EN 1997-2:2010 «€Bpokoy 7.
I'eoTexniune npoekryBanus. YactuHa 2.

JocmimkenHs 1 BUIpoOyBaHHS TPYHTY
(EN 1997-2:2007, IDT)

EN 1998

IDT

JCTY-H b EN 1998-1:2010 «€Bpoko 8.
[IpoekTyBaHHS CEHCMOCTIHKHIX
KoHCTpyKIii. Yactura 1. 3aranpHi
npaBuia, CeMCMIUHI i1, mpaBHia 010
ciopyn (EN 1998-1:2004, 1DT)

EN 1999

IDT

JCTY-H b EN 1999-1-1:2010 «€Bpokos
9. IlpoexTyBaHHS AMIOMIHIEBUX
KOHCTpyKIii. Yactuna 1-1. 3aranbHi
npaBuWiia J1Ji KOHCTPYKIIIH

(EN 1999-1-1:2007, IDT)

JCTVY-H b EN 1999-1-2:2010 «€Bpokos
9. IlpoexTyBaHHS AMIOMIHIEBUX
KoHCcTpyKIid. YactuHa 1-2. Po3paxyHok
KOHCTPYKIIiif Ha BOTHECTIMKICTh

(EN 1999-1-2:2007, IDT)

203



