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Beryn

Le#i eBponeticbkuii cranaapt (EN 1990:2002 /
A1:2005) ©OyB migroroBnenuit TexHIYHUM
komitetom CEN/TC 250 "ByniBenbHi
€BpoKOAN», CEKpeTapiar AKOTO MiATPUMYETHCS
BSI.

L1iit mompagiti 10 EN 1990:2002 noBuHeH 0yTu
NPUCBOEHUH CTaTyC HALIOHAJIBHOTO CTAHIAPTY
abo0 TnuIIXOM MyOumiKamii 1IEHTUYHOTO TEKCTY
abo cxBaieHHsM, He mi3Hime uvepBHSI 2006
POKyY, a CylepewInBl HaI[lOHAJIbHI CTaHAAPTH
NOBHHHI OyTH CKAacoBaHiI HE Mi3HIIIE YepBHA
2006 poky.

VY BIANOBITHOCTI 3 BHYTPIIIHIMU TOCTAHOBAMU

CEN/CENELEC mHamioHaneHi opranu  3i
cTaHjapTH3allii TakMx KpaiH 3000B's13aHi
3I1HCHUTH IMIIEMEHTALIFO BEOTO

€poneiicbkoro Crangapty: ABctpis, benbris,
Bemuka Bbpuranis, Kinp, Yecska PecmyOiika,
Hanis, Ecrtonis, @innaunisa, Dpanis,
Himeuuuna, [I'pemis, VYropuwna, Icmanmis,
Ipnannis, Itanis, Jlatsis, JIutsa, JIrokcemOypr,
Manwra, Hinepnanau, Hopseria, Ilombiia,
[Topryranisi, CnoBayunna, CrnoBenis, Icmanis,
[IBemis Ta Beitnapis.

Foreword

This European Standard (EN 1990:2002/
A1:2005) has been prepared by Technical
Committee CEN/TC 250 “Structural
Eurocodes”, the secretariat of which is held by
BSI.

This Amendment to the EN 1990:2002 shall be
given the status of a national standard, either
by publication of an identical text or by
endorsement, at the latest by June 2006, and
conflicting national standards shall be
withdrawn at the latest by June 2006.

According to the CEN/CENELEC Internal
Regulations, the national standards
organizations of the following countries are
bound to implement this European Standard:
Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany,
Greece, Hungary, Iceland, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal,
Slovakia, Slovenia, Spain, Sweden,
Switzerland and United Kingdom.



EN 1990 AMD 1 : 2005 (E)

JHonaTok A2
(HOpMaTHUBHUIN)
3acTocyBaHHs /ISl MOCTIiB

Hamionanbuuii noaarok a0 Jogarka A2 EN 1990

Hamionansuuii BuOip gonyckaerbes B Jlogatky A2 EN 1990 uepes HacTyIHI MyHKTH:

3acanvui nonoosrcenns

IyHkT

Po3’sacHenHs

A2.1 (1) TIPUMITKA 3

Buxopuctanns Tabmuui 2.1: IIpoexTHuit TepMiH Ciryx0u

A2.2.1(2) IPUMITKA 1

Komb6inarii, mo 3arydaroTs Jii, ki BUX0ATh 3a paMku EN 1991

A2.2.6(1) IIPUMITKA 1 Bennunna koedilieHTiB

A2.3.1(1) 3MiHa PO3PaxXyHKOBHUX 3HAYEHD T AJIsl OCTATOUHUX IPAHUYHUX
CTaHIB

A2.3.1(5) Bubip migxonay 1, 2 a6o 3

A2.3.1(7) Bu3sHadeHHs cHIT Yyepe3 TUCKY JIbOAY

A2.3.1(8) Bennunna koedilieHTIB Y, 1J1s MONEPEHBO HAMIPYKYBAHUX J1H, K1

He BKa3aHi y BIANOBIAHUX €BpOKOJIaX

A2.3.1 Tabmuis A2.4(A)
[TPUMITKU 1 Ta 2

Benuunna koegilieHTIiB Y

A2.3.1 Tabmuus A2.4(B)

- TIPUMITKA 1: BuGip mix 6.10 ta 6.10a/b
- [IPUMITKA 2: BennuuHna koedilieHTiB ¥ 1a &
- [IPUMITKA 4: Benuuuna ysq

A2.3.1 Tabmurs A2.4 (C)

Benunuuna koedilieHTiB Y

A2.3.2(1)

Po3paxyHKoBi BenmUunHU B Tabnuii A2.5 a1 apapiitHux
PO3paxXyHKOBHX CHUTYaIlil, CYPOBOKYIOUNX MEPEXiTHUX
PO3paxyHKOBHX CUTYAIlill Ta CECMIYHUX PO3PaXyHKOBHUX CUTYaIlil

A2.3.2 Tabmuus A2.5 Po3paxyHkoBi BenuuuHu Aiit
[TPUMITKA
A2.4.1(1) AJbTepHAaTUBHI Y-BEJIMYMHHU TPAHCIIOPTHOTO PYXY JJIsi TPAHUYHOTO

[MPUMITKA 1 (Tabmurs A2.6)
[MPUMITKA 2

CTaHy eKCIUTyaTalliifHOl MPUAATHOCTI
Pigxicue moegHaHHsa i

A2.4.1(2)

Bumoru 110710 ekcrutyatamiifHoi npuaaTHOCTI Ta Kputepil
po3paxyHKy aedopmariiit

General clauses

Clause

ltem

A2.1 (1) NOTE 3

Use of Table 2.1 : Design working life

A2.2.1(2) NOTE 1

Combinations involving actions which are outside the scope of EN
1991

A2.2.6(1) NOTE 1

Values of y factors




A2.3.1(1)

Alteration of design values of actions for ultimate limit states

A2.3.1(5) Choice of Approach 1, 2 or 3
A2.3.1(7) Definition of forces due to ice pressure
A2.3.1(8) Values of y, factors for prestressing actions where not specified

in the relevant design Eurocodes

A2.3.1 Table A2.4(A) NOTES
land 2

Values of yl[Ifactors

A2.3.1 Table A2.4(B)

- NOTE 1: choice between 6.10 and 6.10a/b
- NOTE 2: Values of y and £ factors
- NOTE 4: Values of ysq

A2.3.1 Table A2.4 (C)

Values of y factors

A2.3.2(1) Design values in Table A2.5 for accidental designs situations,
design values of accompanying variable actions and seismic design
situations

A2.3.2 Table A2.5 Design values of actions

NOTE

A2.4.1(1) Alternative y values for traffic actions for the serviceability

NOTE 1 (Table A2.6)
NOTE 2

limit state

Infrequent combination of actions

A2.4.1(2)

Serviceability requirements and criteria for the calculation of

deformations

Ilynkmu, npuznaueni 051 aBMOMOOIILHUX MOCMIB

IHyHkr Po3’sicHeHHs
A2.2.2 (1) [TocunanHs Ha pigKiCHE TOETHAHHS il
A2.2.2(3) Kom0iHoBaHi mpaBuia is CHemiaJbHUX TPAHCIIOPTHHUX 3aC00iB
A2.2.2(4) Kom0iHoBaHi mpaBuiia Jyis CHITOBUX Ta TPAHCIIOPTHUX HAaBAaHTAKEHb
A2.2.2(6) Komb6iHoBaHi npaBuiia Jyis TEMJIOBUX BIUIMBIB Ta BIIMBIB BITPY
A2.2.6(1) TTIPUMITKA 2 Bennunna KoeilieHTIB 1, infg
A2.2.6(1) TIPUMITKA 3 BenuynHa BOJHUX CHIT

Clauses specific for road bridges

Clause

ltem

A2.2.2 (1)

Reference to the infrequent combination of actions




A2.22(3)

Combination rules for special vehicles

A2.2.2(4)

Combination rules for snow loads and traffic loads

A2.2.2(6)

Combination rules for wind and thermal actions

A2.2.6(1) NOTE 2

Values of y1,intq factors

A2.2.6(1) NOTE 3

Values of water forces

Ilynkmu, npuznaueni 015 niulOXiOHUX MOCMIG

IyHkT Po3’sicHenns
A2.2.3(2) Komb6inoBaHi mpaBuiia I TEIIOBUX BIUIMBIB Ta BIUIUBIB BITPY
A2.2.3(3) KomOinoBaHi nmpaBwiIa JyIsi CHITOBHX Ta TPAHCTIOPTHUX HABAHTAKCHB
A2.2.3(4) KoMm6iHnoBaHi mpaBuIia ISl MMIOXiTHUX MOCTIB, 3aXUIICHUX BiJl
HETOJIN
A2.4.3.2(1) Kpurepii kombopTy A MIIOXiJHUX MOCTIB

Clauses specific for footbridges

Clause Item
A2.2.3(2) Combination rules for wind and thermal actions
A2.2.3(3) Combination rules for snow loads and traffic loads
A2.2.3(4) Combination rules for footbridges protected from bad weather
A2.4.3.2(1) Comfort criteria for footbridges

Ilynxkmu, npuznayeni 015 3a1I3HUYHUX MOCIG

IHyHkr Po3’sicHenHs
A2.2.4(1) Kom6iHoBaHi1 npaBuia Jyisi CHITOBUX HaBaHTa)KE€Hb Ha 3aT13HUYHHUX
MOCTax
A2.2.4(4) MaxkcuMaibHa BUIKICTh BITPY, CYMICHA 3 3aJlI3HUYHUM PyXOM

A2.4.4.1(1) TIPIMITKA 3

Bumoru mono nedopmariii ta BiOpartii 11t TAMYaCOBUX
3TI3HUYHUX MOCTIB

A2.4.42.1(4)P

AMIUTITYAH] BETUYUHU PUCKOPEHHS HACTHITY MOCTY JUISI
3aJII3HUYHUX MOCTIB Ta MOB'SA3aHOTO YaCTOTHOTO Jialla30Hy

A2.4.4.2.2 — Tabmuns
A2.7 TIPUMITKA

I'paHnyHi BETUYMHU TOBOPOTY HACTUITY AJIS 3AJII3HUYHUX MOCTIB

A2.4.4.2.2(3)P ['pannyHI BETWYMHY [TOBHOTO MOBOPOTY HACTUITY JUISl 3aJII3HUYHUX
MOCTIB

A2.4.4.2.3(1) BeprukansHa nedopmartis 6aaacTHUX 1 6€30aTacTHHX 3aTi3HHYHUX
MOCTIB

A2.4.4.2.3(2) OOMexeHHs TTOBOPOTiB 0e30anacTHUX KiHIIB HACTHIIB IS

3ATI3HUYHUX MOCTIB




A2.4.4.2.3(3)

JlomaTtkoBi 0OMEKEHHS KyTOBUX ITOBOPOTIB B KiHIII HACTUITY

A2.4.4.2.4(2) — Tabnuus

A2.8 TIPUMITKA 3

Benmnunna KoePiIieHTIB 0 1, I

A2.4.4.2.4(3)

MiniMansHa OOKOBA YacTOTa JUIS 3ali3HUYHUX MOCTIB

A2.4.4.3.2(6)

Bumoru 10 THM4acOBHX MOCTIB II0JJ0 KOM(OPTY MacaXupiB

Clauses specific for railway bridges

Clause Item
A2.2.4(1) Combination rules for snow loading on railway bridges
A2.2.4(4) Maximum wind speed compatible with rail traffic

A2.4.4.1(1) NOTE 3

Deformation and vibration requirements for temporary railway
bridges

A2.4.42.1(4)P

Peak values of deck acceleration for railway bridges and

associated frequency range

A2.4.4.2.2 —Table

Limiting values of deck twist for railway bridges

A2.7NOTE

A2.4.4.2.2(3)P Limiting values of the total deck twist for railway bridges

A2.4.4.2.3(1) Vertical deformation of ballasted and non ballasted railway
bridges

A2.4.4.2.3(2) Limitations on the rotations of non-ballasted bridge deck ends for
railway bridges

A2.4.4.2.3(3) Additional limits of angular rotations at the end of decks

A2.4.42.4(2) —Table

Values of a; and r; factors

A2.8 NOTE 3
A2.4.4.2.4(3) Minimum lateral frequency for railway bridges
A2.4.4.3.2(6) Requirements for passenger comfort for temporary bridges
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3miHa Ne 1 (EN 1990:2002/A1, IDT) ACTY-H b B.1.2-13:2008
OCHOBM NMPOEKTYBAHHA KOHCTPYKLIN

(EN 1990:2002, IDN)

M3meHeHune Ne 1 (EN 1990:2002/A1, IDT) ACTY-H b B.1.2-13:2008

OCHOBbI MPOEKTUPOBAHMA KOHCTPYKL UM

(EN 1990:2002, IDN)

EN 1990:2002/A1

EN 1990 AMD 1 : 2005 (E)
A2.1 Cdepa 3acTocyBaHHA

A2.1.1 3araabHi m0JI0KEeHHS

(1) HLent nomatox Al Hamae mnpaBuia Ta
METOIM BCTAHOBJIEHHSA KOMOIHAIIN miA 1iIs
MepeBipOK TPAHUYHOTO CTaHy 3a HECYUYOlo
3aTHICTIO Ta €KCIIyaTaliiiHOK MPUIATHICTIO

(oxpim MEpEeBIPOK Ha BTOMY) 3
PEKOMEHI0BAaHUMU PO3paxyHKOBUMHU
BEJINYMHAMH MOCTIMHUX, 3MIHHHX Ta
BUMAJKOBUX Jid 1 Y Koe]ilieHTH Juis

BUKOPHUCTaHHS y NMPOEKTYBaHHI aBTOMOOLUIbHUX,
MIIIOXIAHUX Ta 3aJi3HUYHMX MOCTIB. Lle Takox
CTOCYEThCA 1 W Ml Yac BHKOHAHHA. TakoxX
HaBEJCHI METO/AHM 1 MpaBuiIa ISl MEPEBIPOK, SKi
CTOCYIOTBCSl JICSIKUX MaTepialbHO HE3aJICHKHHIX
TPaHUYHUX  CTaHIB 3a  EKCIUIyaTaliiHOIo
MPUIATHICTIO.

I[TPUMITKA 1. CumBoau, mo3HadeHss, Moneni
HaBantaxkennss 1  Tpynd  HaBaHTaKEHb
3aCTOCOBYIOTHCS 200 BH3HA4YEH1 Y BIAMOBITHOMY
pozaini EN 1991-2.

IMPUMITKA 2. CuMmBoiH, MO3HAYEHHS 1 MOIEINL
HAaBAaHTAKCHb  OYJIIBHUIITBA  BHU3HAUCHI Yy

YuHHui Big 201X-XX-XX

A2.1 Field of application

A2.1.1 General

(1) This Annex A2 to EN 1990 gives rules and
methods for establishing combinations of
actions for serviceability and ultimate limit state
verifications (except fatigue verifications) with
the recommended design values of permanent,
variable and accidental actions and v factors to
be wused in the design of road bridges,
footbridges and railway bridges. It also applies
to actions during execution. Methods and rules
for verifications relating to some material-
independent serviceability limit states are also
given.

NOTE 1 Symbols, notations, Load Models and
groups of loads are those used or defined in the
relevant section of EN 1991-2.

NOTE 2 Symbols, notations and models of
construction loads are those defined in

11



EN 1991-1-6.

[TPUMITKA 3. BkaziBKi MOXYTh Ha/IaBaTUCS B
HamionaneHomy JlomaTKy 11010 BUKOPHCTaHHS
Tabmumi 2.1 (OpOeKTHUN TEpMiH CIYXKOH).

[TIPUMITKA 4. Binpmicte KOMOIHOBaHHX
MpaBWwi, BU3HAYEHUX B TNyHKTax A2.2.2 50
A2.2.5 € cHpoleHHSMH, NPU3HAYEHUMH JUIS
YHUKHEHHSI MapHUX CKJIaJIHUX oO0unciaeHb. Bonu
MOXyTh Oyru 3MiHeHi B HamionansHOMY

Homatky abo 11 OKpeMOoro TpPOEKTy, SK
OIIMCaHO B A2.2.1 B A2.2.5.

[MPUMITKA 5. Le#t Jongatox A2 no EN 1990
HE BKJIIOYAaEe B ce0e mpaBuia JUis BU3HAUEHHS
pe3yJIbTATIB MO0 ONOP KOHCTPYKINT (CHH Ta
MOMEHTH) 1 TOB'sI3aH1 pyXxu onop abo HaBOJIUTH
npaBWia Uil aHai3y MOCTIB  BKIIOYAIOUH
B3a€MO/IIi TPYHT-CIIOPY/A, SIKI MOKYTh 3aJI€KaTH
BiJI pyxiB a0o aedopmariii ormop KOHCTPYKIIii.

(2) MpaBuna, uo HaBeneHi y upbomy Jomarky A2
10 EN 1990 moxxyTs OyTH HETOCTATHIMHU IS

- MOCTIB, ki He migmamarore mig EN 1991-2
(HampuKiIaa, MOCTM MiJl 3JIITHO-TIOCAJKOBOIO
CMYTOIO aepoIopTy, MEXaHIYHO PYXJIHMBI MOCTH,
KpPUTI MOCTH, aKBEIYKH, 1 T.1T.),

- MOCTH 1 3 JOpOXHIM, 1 3
CIIOJTyYEHHSM, 1

- 1HIII CTPYKTYpPH LUBLIBHOTO OYAIBHUIITBA, 10
HECYTh TPaHCIOPTHI HaBaHTaXCHHS
(HampuKITaj, 3aKiIaaKa 3a migmipHOO CTIHOK).

3ATI3HUYHUM

A2.1.2 CumBoan

VY mpomy €BporneiicbkoMy CranmapTi CUMBOIIH,
mo Bu3Haueni B EN 1991-2 — Eurocode 1:
3aranbHi nii: HaBaHTakeHHsS TPaHCIIOPTHOTO
pyXy Ha MOCTH, 1 BHUKOPHUCTOBYIOThCA TaKi
CUMBOJIH:

Jlamuncwoki 6enuxi 6yKeu

Fw Cuna BiTpy (3arajbHe MO3HAYEHHS)

Fwc  XapakrepucTuka CUIH BITPY

E Cuuna BiTpY, CyMiCHA 3 IOPO>KHIM
w

pyxom

=N Cuuia BiTpY, CyMIiCHA 3 3aJTI3HUYHUM
w

pyxom

Geet [TocriitHa 1is uepe3 HepiBHOMIpHE

EN 1991-1-6.

NOTE 3 Guidance may be given in the National
Annex with regard to the use of Table 2.1
(design working life).

NOTE 4 Most of the combination rules defined
in clauses A2.2.2 to A2.2.5 are simplifications
intended to avoid needlessly complicated
calculations. They may be changed in the
National Annex or for the individual project as
described in A2.2.1 to A2.2.5.

NOTE 5 This Annex A2 to EN 1990 does not
include rules for the determination of actions on
structural bearings (forces and moments) and
associated movements of bearings or give rules
for the analysis of bridges involving ground-

structure interaction that may depend on
movements or deformations of structural
bearings.

(2) The rules given in this Annex A2 to EN 1990
may not be sufficient for:

- bridges that are not covered by EN 1991-2
(for example bridges under an airport runway,
mechanically-moveable bridges, roofed bridges,
bridges carrying water, etc.),

- bridges carrying both road and rail traffic,
and

- other civil engineering structures carrying
traffic loads (for example backfill behind a
retaining wall).

A2.1.2 Symbols

For the purpose of this European Standard,
symbols defined in EN1991-2 — Eurocode 1:
General actions: Traffic loads on bridges, and
the following complementary symbols apply:

Latin upper case letters

Fw Wind force (general symbol)
Fwk  Characteristic wind force
= Wind force compatible with road traffic

= Wind force compatible with railway

traffic

Geet Permanent action due to uneven

12



OC1TaHHS
Qsn CHiroBse HaBaHTAXEHHS

T TennoBa KiiMaTH4Ha J1is (3arajbHe
TTO3HAYCHHS )

Ty XapakTepuCTUYHE 3HAYEHHS TEIJIOBOI

KJIIIMaTUYHOT il

Jlamuncoki mani 6yxeu

Oget Pi3nuns ocizanHs oKpemMoi OCHOBU abo
YaCTUHHU OCHOBH B IOPIBHSHHI 3 MTONIEPEAHIM
piBHEM

I'peyvki 6enuxi Oykeu

Adget Hesu3HnayeHicTh, 1110 ITOB's13aHa 3

OLIIHKOIO OCiTaHHSA OCHOBU 200 YACTUHU OCHOBU

I'peyvki mani 6ykeu

Vot MaxkcuMaibHa aMILTITyJHa BEJIMYUHA
MPUCKOPEHHS HACTUITY JJIs OaJIACTHUX JOPIT

Vf MaxkcuMabHa aMILTITYJHa BETMYMHA
MPUCKOPEHHS HACTUITY TSI TIPSIMUX 3B’ S3YIOUUX
Jopir

VGset YacTtkoBuii KoeIIiEHT 151 TOCTIHHOT

noii depe3 OCigaHHS, a TaKoX OOYHMCIIEHHS
HEBH3HAYECHOCTI MOJCICH

” BaxxnuBuit koedilieHT Ui celcMiYHIX
nit (quB. EN 1998)

A2.2 KomOinamii i
A2.2.1 3arajapHi M0JI0KEeHHA

(1) BB niif, siki HE MOXYTh BiIOyBaTHUCS
o/JiHOYacHO 4epe3 (i3uuHi a00 PyHKI1OHAIbHI
OpUYMHM, HE MOXKHA pO3IJIANaTH pa3oM B
KOMO1HaII1 A1H.

(2) Kom0iHarii, BKITtoUar0uu Jii, sIKi BHXOASATH
3a pamku EN 1991 (manpuknan, yepe3 oOBai
nopija, 0coOJIMBI BIUIUBH BITPY, BOJH, IJIaBalOUye
CMITTS, MOBiHb, 3CYBH, JaBUHHU, TUCK BOTHIO Ta
JTHO/Y) MalOTh BHU3HAYATHCS Yy BIAMOBITHOCTI 3
EN 1990, 1.1(3).

IMPUMITKA 1. Komb6inariii, 1110 BKIFOYalOThb Iii,
K1 BUXOIATh 32 paMku EN 1991 moxyts Oytn
BU3HaueH1 abo B HamionanpHOMy Jlomatky, abo
JUTSE OKPEMOTO TIPOCKTY.

settlements

Qsn Snow load

T Thermal climatic action (general
symbol)

Tk Characteristic value of the thermal

climatic action
Latin lower case letters

Oset Difference of settlement of an
individual foundation or part of a foundation
compared to a reference level

Greek upper case letters

Adget Uncertainty attached to the assessment
of the settlement of a foundation or part of a
foundation

Greek lower case letters

Vot Maximum peak value of bridge deck
acceleration for ballasted track

Vf Maximum peak value of bridge deck
acceleration for direct fastened track

VGset Partial factor for permanent actions due
to settlements, also accounting for

model uncertainties

” Importance factor for the seismic action
(see EN 1998)

A2.2 Combinations of actions
A2.2.1 General

(1) Effects of actions that cannot occur
simultaneously due to physical or functional
reasons need not be considered together in
combinations of actions.

(2) Combinations involving actions which are
outside the scope of EN 1991 (e.g. due to
mining subsidence, particular wind effects,
water, floating debris, flooding, mud slides,
avalanches, fire and ice pressure) should be
defined in accordance with EN 1990, 1.1(3).

NOTE 1 Combinations involving actions that
are outside the scope of EN 1991 may be
defined either in the National Annex or for the
individual project.
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I[MPUMITKA 2. Jlna cedcMIiYHHX [, JUB.
EN 1998.

[TPUMITKA 3. JIns BOIHMX i, TPOSBICHHUX
BIUIMBOM IIOTOKIB Ta CMITTS, [JUB. TaKOX

EN 1991-1-6.

(3) KombiHartii miit, HaBeaeHi B popmyaax 3 6.9a
no 6.12b, MaroThb BHKOPUCTOBYBATHCS IIpH
MepeBipIi TIpaHUYHUX CTaHIB 3a HECYYOlo
3JIaTHICTIO.

[MTPUMITKA. ®opmynu 3 6.9a no 6.12b He mus
HepPEBIPKK MPAaHUYHOIO CTAHy BHACIIIOK BTOMH.

Hns mepeBipok Ha BTOoMy amB. EN 1991 no
EN 1999.

(4) Kombinarii aii, 1o HaBeaeHi B (hopmyiax 3
6.14a no 6.16b maroTh BUKOPHCTOBYBATHUCS TIPU
nepeBipii TPaHUYHOTO CTaHy 3a
eKCIUTyaTalliiHOK mpuaatHicTio.  JlogaTkoBi
nmpaBuja I TEpeBipku o0 aedopmariii i
BiOpariii, HaBeneHi B A2.4.

(5) He € npuitHATHHM, TNEpeMiHHI Iii pyXy
MaloTh OyTH TPUHHATI OO yBard OJHOYACHO
OJIVH 3 OJTHUM Y BIATOBIAHOCTI 3 BIAMOBITHUMU
posainamu EN 1991-2.

(6)P Iix Jac 3BEIEHHSA BIMOBIAHI
pO3paxyHKOBI CHUTYyallii MarOTh OyTH NPUHHATI
JI0 YBaru.

(7)P BinnoBiaHi po3paxyHKOBi CHTYyallii MarOTh
OyTU TPUIHATI O yBaru Tam, 1€ MICT BBEJICHUN
B EKCIUTyaTallilo B KIbKa €TaIliB.

(8) Ie € MPUNHSATHUM, BIIITOBIHI
HABAaHTAKCHHsSI  OYJIBHMUIITBA MaloTh OyTH
OPUIHATI 10 yBaru OAHOYACHO Y BiJMOBIIHHX
KOMOIHAIAX HiH.

ITPUMITKA. Tam, ne HaBaHTaKCHHS
OyIiBHUIITBA HE MOXYTb BiIOyBaTHCA
OJIHOYACHO, y 3B'SI3Ky 13 CTBOPCHHSIM 3aXOJIiB
KOHTPOJIIO, iX HE CHiJ MmpuitMaTH 10 yBaru y
BIJIIIOBITHUX KOMOIHAIISAX ii.

(9P bynp-ska KOMOIHAIiSl TEPEMIHHHX il
pyxy 3 IHIIMMH  TIEPEeMIHHUMH  IISIMH,
3a3HadeHMMH B 1HmMX dvactuHax EN 1991,
Oy/ab-siKa Tpyla HaBaHTAXCHb, SK 3a3HAYCHO B

NOTE 2 For seismic actions, see EN 1998.

NOTE 3 For water actions exerted by currents
and debris effects, see also EN 1991-1-6.

(3) The combinations of actions given in
expressions 6.9a to 6.12b should be used when
verifying ultimate limit states.

NOTE Expressions 6.9a to 6.12b are not for the
verification of the limit states due to fatigue. For
fatigue verifications, see EN 1991 to EN 1999.

(4) The combinations of actions given in
expressions 6.14a to 6.16b should be used when
verifying serviceability limit states. Additional
rules are given in A2.4 for verifications
regarding deformations and vibrations.

(5) Where relevant, variable traffic actions
should be taken into account simultaneously
with each other in accordance with the relevant
sections of EN 1991-2.

(6)P During execution the relevant design
situations shall be taken into account.

(7)P The relevant design situations shall be
taken into account where a bridge is brought into
use in stages.

(8) Where relevant, particular construction loads
should be taken into account simultaneously
in the appropriate combinations of actions.

NOTE Where construction loads cannot occur
simultaneously due to the implementation of
control measures they need not be taken into
account in the relevant combinations of actions.

(9P For any combination of variable traffic
actions with other variable actions specified in
other parts of EN 1991, any group of loads, as
defined in EN 1991-2, shall be taken into
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EN 1991-2, mae Oytu mpuiiHsATa A0 yBaru sk
OJIHA TTIEpEMIHHA JTif.

(10) CuiroBi HaBaHTa)XCHHS Ta il BITPY HE CJIi
PO3TISAAATH OJHOYACHO 3 HABAHTAXKCHHSMH, 110
BUHHKAIOTh B Tporeci OymiBHUIITBA Qcy (TOOTO
HABaHTA)XCHHS 4epe3 poOOTy MepCOoHAITY).

[MPUMITKA. [lnst okpeMOro NpoeKTy MOKIUBO
HE0OXiTHO Oyjie MOroUTH BUMOTH JI0 CHITOBHX
HaBaHTAXEHb 1 [Jill BITPY, fAKi HEOOXiTHO
BpaxoByBaTH OJIHOYACHO 3 IHIIUMH
HABAaHTA)XCHHSAMH OyNiBHUITBA (HAPUKIAM, i
yepe3 BaKKe 00JiagHaHHA a00 KpaHHW) IIiJ 4ac
JEeSIKUX TEPeXiTHUX PO3PaxXyHKOBUX CHUTYAIIii.
Jus. Takox EN 1991-1-3, 1-4 ta 1-6.

(11) [e € npuitHATHUM, TETUIOBI Iii Ta 1ii BOIH
MalOTh OyTH  pPO3IJISIHYTI  OAHOYAcHO 3
HaBaHTAKEHHAMU OyA1BHUIITBA. Ile €
NPURHATHAM, Pi3HI apaMeTpH, 10 BU3HAYAIOTh
il BOAM 1 KOMIIOHEHTH TEIUIOBHX 1M, MaroThb
OyTH TpUUHATI 10 yBarm MpH BU3HAYEHHI
BIIIOBIIHAX KOMOIHAIIA 3 HABaHTAXKCHHIMU
Oy/IIBHUIITBA.

(12) Brumtouenns pishvi TIOTIEPETHHOTO
HanpyXeHHs B KoMOiHauii Jif  MOBUHHO
BiOyBaTucs BignmoBimHO 10 A2.3.1 (8) Ta
EN 1992 no EN 1999.

(13) BrumB HepiBHOMIpPHUX OCiJaHb Mae
npuiMaTHCS 10 yBaru, SKIIO BOHU € 3HAYHUMU
HOPIBHSHO 3 BIUIMBOM IMPSIMUX JIiH.

[MPUMITKA.  Oxpemuit
BU3HAYaTH TpaHMYHI piBHI
HEPIBHOMIPHOTO OCITaHHS.

IIPOCKT MOXYTb
3araJJbHOro Ta

(14) V pa3si, AKII0 KOHCTPYKIIiSI JyKe YyTIUBA
JI0 HEepiBHOMIPHUX OCiZIaHb, HEBIIEBHEHICTH B
OIIHIII IMX OCiAaHb Mae OyTH NpPUHHSTA 0
yBaru.

(15) HepiBHOMIpHi OcCimaHHS KOHCTPYKIIii uepe3
OCilaHHsl TIPYHTY MalOTh Kiacu(iKyBaTUCs B
AKOCTi MOCTINMHOI nii, Gge, 1 OyTH BKIIOUEHI B
KOMOIHAII Jiid 11 TEpeBIpOK T'PaHUYHOTO
CTaHy 3a eKCIUIyaTaliiHOI0 NPUIATHICTIO Ta
HECYUYOl0 3JIaTHICTIO KOHCTPYKIIi. Ggt Mae
OyTH TmpelacTaBleHH HAOOpPOM 3HAuYCHb, IO

account as one variable action.

(10) Snow loads and wind actions need not be
considered simultaneously with loads arising
from construction activity Qc, (i.e. loads due to
working personnel).

NOTE For an individual project it may be
necessary to agree the requirements for snow
loads and wind actions to be taken into account
simultaneously with other construction loads
(e.g. actions due to heavy equipment or cranes)
during some transient design situations. See also
EN 1991-1-3, 1-4 and 1-6.

(11) Where relevant, thermal and water actions
should be considered simultaneously with
construction loads. Where relevant the various
parameters governing water actions and
components of thermal actions should be taken
into account when identifying appropriate
combinations with construction loads.

(12) The inclusion of prestressing actions in
combinations of actions should be in accordance
with A2.3.1(8) and EN 1992 to EN 1999.

(13) Effects of uneven settlements should be
taken into account if they are considered
significant compared to the effects from direct
actions.

NOTE The individual project may specify limits
on total settlement and differential settlement.

(14) Where the structure is very sensitive to
uneven settlements, uncertainty in the
assessment of these settlements should be taken
into account.

(15) Uneven settlements on the structure due to

soil subsidence should be classified as a
permanent action, Gsg, and included in
combinations of actions for ultimate and

serviceability limit state verifications of the
structure. Geet should be represented by a set of
values corresponding to differences (compared
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BiJIMOBIAOTh BIAMIHHOCTSIM (B TOPIBHSIHHI 3
MONEPEIHIM  pIBHEM) B poO3paxyHKax MK
OKpPEeMHMH OCHOBaMHU a00 YacTUHAMH OCHOB,
Oseti (i e KIMBKICTH OKpEMHX OCHOB a00 YacTHH
OCHOB).

[MIPUMITKA 1. OciganHs B OCHOBHOMY
BUKJIMKAHI IIOCTIHHMM  HAaBaHTAXXEHHAM 1
3acUMa”HHsAMH.  MinnuBa  fii,  MOXIIMBO,

JIOBe/IeThCc OpaTh /0 yBarkm Uil OKPEMHUX
IPOEKTIB.

[MIPUMITKA 2. OciganHs  3MiHIOIOTBCS
MOHOTOHHO (B TOMY 3K HaIpsIMKY) 3 4YacoM i
NOBHHHI OyTH TpHUHHATI 0 yBaru 3 TOTO
MOMEHTY BHHHKHEHHS iX BIUIMBY Ha
KOHCTPYKIit0  (TOOTO  miciast  Toro,  SK
KOHCTpPYKIisA, abo i yacTUHA, CTAa€ CTAaTUYHO
HeBU3HaueHow). Kpim TOro, y BUIagkKy
KOHKPETHOI KOHCTPYKIii ab0 KOHCTPYKII 3
KOHKPETHHUMH  €JIEMEHTaMH, MOXe  OyTH
B3aEMOJIISI  MDK  PO3BUTKOM  OCigaHb 1
MOB3YyYiCTIO OKPEMHUX YaCTHH.

(16) BigmiHHOCTI OCilaHb OKPEMHX OCHOB 200
YaCTUH OCHOB, Usetj, MAOTh OyTH HPHIHHSATI 0

yBaru SK HaWKpalll OLIHKKM IPOTHO3HUX
3HayeHb  BiamoBiiHo g0  EN 1997 3
YpaxyBaHHSIM Iporecy OyIIBHULITBA
KOHCTPYKIIIi.

ITPUMITKA. MeTtoau OLIHKHU OCiJaHb HaBeIeH1
B EN 1997

(17) 3a BigCyTHOCTI 3axOJiB  KOHTPOJIIO,
MOCTiiHA JIisf, TMpeACTaBleHa OCIIaHHSAM, Mae
OyTH BU3HAaYeHA HACTYITHUM YHHOM:

- HaWKpamli OI[IHKH IPOTHO3HUX 3HAYCHb Uset;
NpU3HAYeHI I BCIX OKpEMHX OCHOB abo
YaCTHH OCHOB,

- 7Bl OKpemi OCHOBH a00 YacCTHHHU OCHOB,
oOpani anst Toro, moO OTpUMaTH HaNOLIBII
HECIIPUATINBUN edexT, M1UISTal0Th
BPETYIIOBAHHIO Uget; + Alget ;, 1€ Aser ; BpaxoBye
HEBU3HAYEHOCTI MTPH OLIHII OCIJIaHb.

A2.2.2 Komo0inoBaui
ABTOMOOIJILHHUX MOCTIB

npaBuJjia IJIA

(1) Pigko MmMOBTOpIOBaHI BEIMYMHM 3MIHHHX ikt
MOXYTh OYTH BHKOPHCTaHI Ui HEBHHUX

to a reference level) of settlements between
individual foundations or parts of foundations,
dseti (1 1s the number of the individual foundation
or part of foundation).

NOTE 1 Settlements are mainly caused by
permanent loads and backfill. Variable actions
may have to be taken into account for some
individual projects.

NOTE 2 Settlements vary monotonically (in the
same direction) with time and need to be taken
into account from the time they give rise to
effects in the structure (i.e. after the structure, or
a part of it, becomes statically indeterminate). In
addition, in the case of a concrete structure or a
structure with concrete elements, there may be
an interaction between the development of
settlements and creep of concrete members.

(16) The differences of settlements of individual
foundations or parts of foundations, dst;, should
be taken into account as best-estimate predicted
values in accordance with EN 1997 with due
regard for the construction process of the
structure.

NOTE Methods for the assessment of
settlements are given in EN 1997

(17) In the absence of control measures, the
permanent action representing settlements
should be determined as follows:

- the best-estimate predicted values ds; are
assigned to all individual foundations or parts of
foundations,

- two individual foundations or parts of an
individual foundation, selected in order to obtain
the most unfavourable effect, are subject to a
settlement dget; = Adset ;, Where Adse ; takes
account of uncertainties attached to
assessment of settlements.

the

A2.2.2 Combination rules for road bridges

(1) The infrequent values of variable actions
may be used for certain serviceability limit
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TPaHUYHUX CTaHIB 3a HECYydYOl0 3JaTHICTIO
KOHKPETHUX MOCTIB.

[MTPUMITKA. HamioHaisHMI IOJATOK MOXKE

nocwiatucs Ha KomOiHamii mid. Popmyna wmiel

KOMOIHaIIIT 1iif HacTyIHa:

Eq = E{Gyj; P; PLinqQx1; ¥1iQxi}j=1,i1>1
(A2.1a)

B sIKi¥f KoMOiHamis aiii B gyxkax { } Moxke OyTu
BUpAKEHA SIK:

ZGk,j "+ P""'"Wl,inf qQk,1"+"Zl//l,iQk,i

=1 i>1

(A2.1b)
(2) Monens HaBantaxkenss 2 (abo mos'sizaHa 3
HEIO rpymna HABaHTAXXCHb grlb) 1
CKOHIICHTpOBaHI HaBaHTaXeHHS Qi (1uB.

5.3.2.2 B EN 1991-2) na TpoTyapax He cmif
MOEAHYBATH 3 Oy/Ib-SKOIO 1HIIOK 3MIHHOIO JIIEI0

0e3 pyxy.

(3) Hi cHiroBi HaBaHTa)Ke€HHs, Hi Jii BITpY He
CIJIIJI IOEHYBATH 3:

- TaJbMIBHOIO Ta MPHUCKOPIOBATHFHOIO CHUIIAMH,
a0o BIAIICHTPOBUMH CHJIaMHU, a00 TOB’s3aHOIO 3
HUMHU TPYIOI0 HaBaHTaKeHb Qr2,

- HaBaHTAXCHHAMH  Ha  TpPOTyapu  Ta
BEJIOCUTIEAH] AOPIKKU a00 MOB’S3aHOI0 3 HUMU
TpYyIIOI0 HaBaHTaXXeHb gr3,

- HaBaHTaXCHHIM HATOBIIOM (Mogens
HaBantaxxennss 4) abo TmOB’s3aHOI0 3 HUMHU
TPYIO0 HaBaHTaXeHb (ré.

[TPUMITKA. Ha xom0iHOBaHi mpaBuia s
CHeIlaJIbHUX TPAHCHOPTHUX 3aco0iB  (JAUB.
EN 1991-2, Homarox A, Iudopmamiitnuit) 3
HOpMabHUM pyxoM (mokputi LMI1 1 LM2) Tta
1HII TepeMiHHI Jii MOXXHa TMOCHJIATHCS TNpHU
HeoOxigHocTi Ha Hamiomampauii JlomaTtox a6o
3TiTHO OKPEMOTO MTPOEKTY.

(4) CHIiroBi HaBaHT@XXCHHS HE CJIJI IOEAHYBATH
3 Mogmenasmu Hasantaxemus 1 1 2 abo
MOB'SI3aHUMU 3 HUMHU TpylNaMH HaBaHTAKEHb
grla 1 grlb, skmo iHme HEe 0OYMOBJIEHO st
KOHKPETHHUX TreorpadiyHux paioHiB.

states of concrete bridges.

NOTE The National Annex may refer to the
infrequent combination of actions. The
expression of this combination of actions is:

Eq = E{Gx;; P; PLintqQx1; ¥1iQxi} j=1;1>1
(A2.1a)

in which the combination of actions in brackets
{ } may be expressed as:

ZGKYJ "+ P“+"‘//1,inf qQk,ln"‘"Z‘//l,iQk,i

j=1 i>1
(A2.1b)

(2) Load Model 2 (or associated group of loads
grlb) and the concentrated load Qs (See 5.3.2.2
in EN 1991-2) on footways need not be
combined with any other variable non traffic
action.

(3) Neither snow loads nor wind actions need be
combined with:

- braking and acceleration forces or the
centrifugal forces or the associated group of
loads gr2,

- loads on footways and cycle tracks or with
the associated group of loads gr3,

- crowd loading (Load Model 4) or the
associated group of loads gr4.

NOTE The combination rules for special
vehicles (see EN 1991-2, Annex A, Informative)
with normal traffic (covered by LM1 and LM2)
and other variable actions may be referenced as
appropriate in the National Annex or agreed for
the individual project.

(4) Snow loads need not be combined with Load
Models 1 and 2 or with the associated groups

of loads grla and grlb unless otherwise
specified for particular geographical areas.
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[TPUMITKA. TI'eorpadiuni paiionu, ne cCHIrose
HaBaHTaXCHHS, MOJKJIABO, JIOBEICThCS
NOEAHYBaTH 3 TpylNaMH HaBaHTaXeHb grla i
grlb B koMOiHaIii aiif, MOXYTh OyTH 3a3Ha4yeHI
B Hamtionansnomy Jlogarky.

(5) XKomuy niro BiTpYy, OUIbIIY, HIXK MCHIIMHA 3
E. Ta y, F,, HE cix moennysaru 3 Mozgemo

HaBantaxxennst 1 abo 3 TOB'I3aHOIO TPYIOIO
HAaBaHTAXXEHb grla.

[MPUMITKA. [{ns niii Bitpy aus. EN 1991-1-4.

(6) Mdii Bitpy Ta TemiaoBi Iii HE MOBHHHI
BPaxOBYBaTHCs OJHOYACHO, SKIIO IHIIE He
nepeadaveHo Ui MiCIIeBUX KIIIMATUYHUX YMOB.

ITPUMITKA. 3anexxHo BIJ MICIIEBUX
KJIIMaTUYHUX YMOB JJIS A1 BITPY Ta TEIIOBOI Ail
a6o B  HamionanmsHomy J[lomaTtky, abo mms
IHIUBIAYalbHOTO  TPOEKTYy, MOXe  OyTu
BHU3HAUYCHE OJTHOYACHO OKPEME MTPABUIIO.

A2.2.3 KombiHoBaHi mpaBuja milIOXiTHHX
MOCTIB

(1) CkoHIleHTpOBaHE HAaBaHTAKCHHS HE CIiJ
MOEIHYBATU 3 Oy/Ib-IKUMHU 1HITUMHU 3MIHHOT i1,
K1 HE MOB'S3aHi 3 PyXOM.

(2) Hdii sitpy Ta TemioBi Aii HE MNOBUHHI
BpPaxOBYBATHCS OJHOYACHO, SKIIO IHIIE HE
nepeadaveHo sl MiCIeBUX KIIIMAaTUYHUX YMOB.

IMTPUMITKA. 3anexHo BiI MICIIEBUX
KJIIMaTUYHUX YMOB JJIs A1 BITPY Ta TEIJIOBOI Ail
a6o B  HamionanpHoMmy Jlomatky, abo st
OKpPEMOTO TIPOCKTy, MOXe OyTH BH3HAUCHE
OJIHOYACHO OKpeMe MPaBUIIO.

(3) CuiroBi HaBaHTaXEHHs HE CIiJ MOEIHYBATH
3 TpyllaMH HaBaHTaxeHb Qrl Ta Qr2 mns
MIIIOX1THUX MOCTIB, SIKIIO 1HIIIE HE 00YMOBIICHO
B KOHKpPETHHUX reorpadiyHux palioHIB Ta MEBHUX
THIIB HIMIOX1JHUX MOCTIB.

[TPUMITKA. Teorpadiuni paiioHH Ta TEBHI
TUIIA ~ MIIOXIJHMX  MOCTIB, J€  CHIrOBI
HABAaHTA)XCHHS MAIOTh MOEIHYBATUCS C TPYIaMU
HaBaHTaXeHb (rl Ta Qr2 koMmOiHamisX i,
MOXYTh OyTH 3a3HadeHi B HarioHansHOMY
Honatky.

NOTE Geographical areas where snow loads
may have to be combined with groups of loads
grla and grlb in combinations of actions may be
specified in the National Annex.

(5) No wind action greater than the smaller of
F, and y, F, should be combined with Load

Model 1 or with the associated group of loads
grila.

NOTE For wind actions, see EN 1991-1-4.

(6) Wind actions and thermal actions need not
be taken into account simultaneously unless
otherwise specified for local climatic conditions.

NOTE Depending upon the local climatic
conditions a different simultaneity rule for wind
and thermal actions may be defined either in the
National Annex or for the individual project.

A2.2.3 Combination rules for footbridges

(1) The concentrated load Qfwk need not be
combined with any other variable actions that
are not due to traffic.

(2) Wind actions and thermal actions need not
be taken into account simultaneously unless
otherwise specified for local climatic conditions.

NOTE Depending upon the local climatic
conditions a different simultaneity rule for wind
and thermal actions may be defined either in the
National Annex or for the individual project.

(3) Snow loads need not be combined with
groups of loads grl and gr2 for footbridges
unless otherwise specified for particular
geographical areas and certain types of
footbridges.

NOTE Geographical areas, and certain types of
footbridges, where snow loads may have to be
combined with groups of loads grl and gr2 in
combinations of actions may be specified in the
National Annex.
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(4) Mdna mimoxigHUX — MOCTIB, Ha  SKHX
MIMIOXITHWIA Ta BEJIOCUIICAHWA pPyX MOBHICTIO
3aXUINEHUI BiJ] YCiX BHUIIIB HETOJIU, MAIOTh OyTH
BHM3HAYEHI IIEBHI KOMOIHAIT Tii.

[MPUMITKA. Taki komOiHamii nii MOXYTh
HABOJIUTUCS npu HEe0oOX1IHOCTI B
Hamionansaomy Jlomatky abo 3rifHO OKPEMOro
MPOeKTy. PekoMeHIyrTbcsl KoMOiHamil i,
aHAJIOTiIuHI TUM, Juis OyxaiBens (muB. JlomaTox

Al), BUMYIIICHUX HaBaHTaXEHb, SIK1
3aMIHIOIOTHCS BiJIIOB1THOIO rpymnoo
HABaHTAXEHb 1 KoediIieHTiB LA i ¥
TPaHCHOPTHOTO pyXy y BIINOBiZHOCTI 3
Tabmuuero A2.2.

A2.2.4 Komo6inoBani npasuJja IS
3aJIi3HUYHUX MOCTIiB

(1) CHiroBi HaBaHTaXEHHS HE MOTPIOHO

npuiiMaTtd 10 yBaru B Oylb-KOMY MO€THAHHI
JUI CTIHKUX PO3PaxyHKOBHX CHUTYaliid, Hi JUIs
OyIb-sIKO1 TMepexigqHoi pPo3paxyHKOBOI cHUTyarlil
HICJsT 3aBEpIIEHHS MOCTa, SKIIO 1HIIE He
3a3HAYEHO I KOHKPETHUX TeorpadiyHuX
palioHIB Ta JESKUX BHU/IB 3aJTi3HUYHUX MOCTIB.

[TPUMITKA. Teorpadiuni paiioHu Ta NEBHI
TMIIM  MIIOXIZHUX  MOCTIB, J€  CHITOBI
HABaHTA)XCHHS, MOXJIMBO, JIOBEIEThCS OpaTH JI0
yBaru B KOMOIHaIiAX [iil, MTOBUHHI OyTH BKa3aHi
B Hamionansnomy Jlogartky.

(2) KombGinarii miii, siki HEOOXiIHO BpaxOByBaTH
OpyU  JiAX TPAHCIOPTHOIO pyxXy Ta BITpY,
OJTHOYACHO TTOBUHHI BKITFOYATH:

- BepPTUKaJbHI il  3&JII3HUYHOTO  PYXY,
BKJIIOYAIOYH JTUHAMIYHUAN KoeirieHT,
TOPU30HTANIBHI JIii 3ai3HUYHOTO PyXy Ta CHUIY
BITPY 3, KOXHAa 3 SKHUX PO3TISIAETBCS SIK
MIPOBIJIHA JIisl 10 OJJHOMY 3 KOMOiHaIii il ;

- BEpTUKaJNbHI  Jii  3aJI3HUYHOTO  PYXY,
BKIIIOUAIOYN JTMHAMIYHUA Koe(ilieHT 1 OOKOBi
il 3ali3HUYHOTO  pyXy  “pO3BAHTa)XKEHOIO
noi3na” Bu3HaueHi B EN 1991-2 (6.3.4) 0e3 cun
BITPY I IEPEBIPKHU CTaO1IHHOCTI.

(3) Mii BiTpy HE CIIi1 MOEAHYBATH 3:

- Tpynamu HaBaHTakeHb (r 13 abo gr 23;

- Tpymamu HaBaHTaxeHb Qr 16, gr 17, gr 26,
gr 27 ta Mogemmo HaBantaxkenns SW/2 (nuB.

(4) For footbridges on which pedestrian and
cycle traffic is fully protected from all types of
bad weather, specific combinations of actions
should be defined.

NOTE Such combinations of actions may be
given as appropriate in the National Annex or
agreed for the individual project. Combinations
of actions similar to those for buildings (see
Annex Al), the imposed loads being replaced by
the relevant group of loads and the y factors for
traffic actions being in accordance with Table
A2.2, are recommended.

A2.2.4 Combination rules for railway bridges

(1) Snow loads need not be taken into account in
any combination for persistent design situations
nor for any transient design situation after the
completion of the bridge unless otherwise
specified for particular geographical areas and
certain types of railway bridges.

NOTE Geographical areas, and certain types of
railway bridges, where snow loads may have to
be taken into account in combinations of actions
are to be specified in the National Annex.

(2) The combinations of actions to be taken into
account when traffic actions and wind actions
act simultaneously should include:

- vertical rail traffic actions including dynamic
factor, horizontal rail traffic actions and wind
forces with each action being considered as the
leading action of the combination of actions one
at a time;

- vertical rail traffic actions excluding dynamic
factor and lateral rail traffic actions from the
“unloaded train” defined in EN 1991-2 (6.3.4)
without wind forces for checking stability.

(3) Wind action need not be combined with:

- groups of loads gr 13 or gr 23;

- groups of loads gr 16, gr 17, gr 26, gr 27 and
Load Model SW/2 (see EN 1991-2, 6.3.3).
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EN 1991-2, 6.3.3.

(4) XKoany nairo BiTpy, OLIBIINY, Hi’K MEHIIHHA 3
o Ta y,F,, He CI TOETHYBATH 3 ISIMH

TPaHCIIOPTHOI'O PYXY.

[TPUMITKA. Hanionanpauii Jlogatok Moxke
HaJaBaTH MEX1 MaKCUMaJIbHOI IBUIKOCTI BITPY,
CYMICHOI 3 3JII3HUYHUM PYXOM ]ISl BUSHAYCHHS
= Jlus. Takox EN 1991-1-4.

(5) Mii, mo mnoB’s3aHi 3 aepoAMHAMIYHHMH
edexkTaMu 3aMi3HUYHOTO pyxy (nuB. EN 1991-2,
6.6), i mii BiTpy cmix moeanyBatu. KoxHa mist
Ma€ pO3TJSAATUCA I1HAMBIAyaJlIbHO B SKOCTI
BeIy401 MepeMiHHO] [ii.

(6) Skmo CTPYKTYPHHUHI €JIEMEHT
0e3nocepeIHbOMY HE MiAJIa€ThCS BIUIUBY BITPY,
Iist Qik 4epe3 aepoauHaMiuHi eexktn mae OyTu
BH3HAYEHa IJId IIBHAKOCTI Moi3ma, 301abLIEHO]
HIBUJIKICTIO BITPY.

(7) Axmo rpynu HaBAHTAKEHb HE
BUKOPHCTOBYIOTBCS JUIS HABaHTa)KCHHS
3aJII3HUYHUM pyXoM, HaBaHTa)XCHHSI

3QII3HUYHUM PYXOM CJiJ PO3IIIANATH SK OIHY
OaraTocrpsiMOBaHy MEPEMIHHY 110 3 OKPEMUMU
KOMITOHEHTaMH [ill 3aJi3HUYHOTO PyXYy, SIKI 10
Mipi  HEOOXIAHOCTI  CiA  PO3TISAJATH  SIK
MaKCUMaJdbHO HECHPUSTINBI Ta MiHIMAJIBHO
CIPHSITINBI BETUYNHU.

A2.25 Komoinmauii il a8 BUIAJKOBUX
(HeceiicMIYHHMX) PO3PAXYHKOBHX CUTYaLIH

(1) Konu wmae Oparucs 10 yBaru Jis JUIs
BUIAJKOBOI PO3PaxyHKOBOI CHUTyalii, HIAKY
1HIIIy BUMAIKOBY [it0, 00 Jif0 BITPY YU CHITOBE
HABaHTa)XEHHS, HE CIIiJ] BPaXOBYBaTH B TiH ke
KOMOiHaI1.

(2) BumaakoBa po3paxyHKOBa CHUTYyallid 100
BIUIMBY PYXY TPaHCIOPTY (aBTOMOOUTBHUI abo
3aJII3HUYHUI pyX), T MOCTOM, HaBaHTAa>KEHHS
pyXoM Ha MICT Ma€ BpaxOBYBaTHUCS B
KOMOIHAIIISX, K CYMPOBOJKYIOUl il 3 X 9acTo
MOBTOPIOBAHOIO BEIMUYNHOIO.

I[MPUMITKA 1. Iy mii, 1oB’sI3aHUX 3 BILTUBOM

(4) No wind action greater than the smaller of
g and y, F,, should be combined with traffic

actions.

NOTE The National Annex may give the limits
of the maximum wind speed(s) compatible with
rail traffic for determining Eo. See also EN

1991-1-4.

(5) Actions due to aerodynamic effects of rail
traffic (see EN 1991-2, 6.6) and wind actions
should be combined together. Each action
should be considered individually as a leading
variable action.

(6) If a structural member is not directly exposed
to wind, the action gi due to aerodynamic
effects should be determined for train speeds
enhanced by the speed of the wind.

(7) Where groups of loads are not used for rail
traffic loading, rail traffic loading should be
considered as a single multi-directional variable
action with individual components of rail

traffic actions to be taken as the maximum
unfavourable and minimum favourable values as
appropriate.

A2.2.5 Combinations of actions for accidental
(non seismic) design situations

(1) Where an action for an accidental design
situation needs to be taken into account, no other
accidental action or wind action or snow load
need be taken into account in the same
combination.

(2) For an accidental design situation concerning
impact from traffic (road or rail traffic) under
the bridge, the loads due to the traffic on the
bridge should be taken into account in the
combinations as accompanying actions with
their frequent value.

NOTE 1 For actions due to impact from traffic,
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TpaHcnoptHoro pyxy auB. EN 1991-2 Ta

EN 1991-1-7.

I[TPUMITKA 2. JlopaTkoBi KOMOIHAIII miil aJIs
IHIIMX BUIQJAKOBUX CHUTYyalliil (Hampukian,
KOMOIHAIA in aBTOMOO1JIBHOTO abo
3aJI3HUYHOTO PYyXY 3 JIABUHOIO, IMOBIHHIO 200
PO3MHUBOM) MOXYTh OyTH Y3TOMKEH1 s
OKpEMUX IPOCKTIB.

I[MPUMITKA 3. Takox aus. 1) B Tabmumi A2.1.

(3) 3ami3HWYHI MOCTH, TIPH BHUIAJKOBIH
PO3paxyHKOBIH cUTYaIlil MO0 i, BUKITMKAHUX
OyOIeHHM TiJ  YKIC TOTAT Ha MOCTy, [ii
3aJI3HUYHOTO PyXy Ha IHIIMX KOJIAX MAarOTh
Oyt  TpWiHATI 10 yBarM B SKOCTI
CYNpOBOUKYIOUMX Mili B KoMOiHamii 3 ix
KOMOIHAIIITHIM 3HAYCHHSIM.

[MPUMITKA 1. [Ins miid, moB’si3aHUX 3 BIUIMBOM

TpancnoptHoro pyxy muB. EN 1991-2 Ta
EN 1991-1-7.

[MPUMITKA 2. Mii au1g  BHMAAKOBHX
pPO3paxyHKOBUX  CUTyallili, TOB’S3aHUX 3
BIUTMBOM  3aJiI3HMYHOTO  pyXy Ha  MICT,
BKIIIOUAIOYU CXiJl 3 pelok, 3a3HayeHi B
EN 1991-2, 6.7.1.

4) Marotb BH3HAYaTUCS BUITAJIKOB1
PO3paxyHKOBI CUTYaIlii, OB’ sI3aH1 13
31ITKHEHHSIMU CYZEH 3 MOCTOM.

[TPUMITKA. [ns BIIMBY CYIE€H  JUB.

EN 1991-1-7. JInst OKpemMoro mpoeKTy MOXKYTb
OyTH BU3HA4Y€HI JOJIATKOB1 BUMOTH.

A2.2.6 Bernuunu y koedilieHTiB

(1) Benmuuunu y KoediiEHTIB MarOTh OYyTH
BU3HAYEHI.

[TPUMITKA 1. BenuuuHu MOXYTh
BcTaHoBIoBaTrcs HarionameauM  [logaTkoM.
PexomeHnoBaH1 BEMMYUHU Y KOEQIIEHTIB IS
Ipyl TPAaHCHOPTHUX HABAaHTAXCHb Ta I1HIIMX
YaCTIIINX A1 HaBOIATHCS B:

Tabmumi A2.1 nis aBTOMOOIIEHUX MOCTIB,
Tabmumi A2.2 ni1sd minoxigIHUX MOCTIB, Ta
Tabmuii A2.3 11 3ali3HUYHUX MOCTIB, K IS
TPyl HaBaHTXEHb, TaK 1 [UIsI OKPEMHX

see EN 1991-2 and EN 1991-1-7.

NOTE 2 Additional combinations of actions for
other accidental design situations (e.g.
combination of road or rail traffic actions with
avalanche, flood or scour effects) may be agreed
for the individual project.

NOTE 3 Also see 1) in Table A2.1.

(3) For railway bridges, for an accidental design
situation concerning actions caused by a derailed
train on the bridge, rail traffic actions on the
other tracks should be taken into account as
accompanying actions in the combinations with
their combination value.

NOTE 1 For actions due to impact from traffic,
see EN 1991-2 and EN 1991-1-7.

NOTE 2 Actions for accidental design situations
due to impact from rail traffic running on the
bridge including derailment actions are specified
in EN 1991-2, 6.7.1.

(4) Accidental design situations involving ship
collisions against bridges should be identified.

NOTE For ship impact, see EN 1991-1-7.
Additional requirements may be specified for
the individual project.

A2.2.6 Values of y factors

(1) Values of y factors should be specified.

NOTE 1 The w values may be set by the
National Annex. Recommended values of
factors for the groups of traffic loads and the
more common other actions are given in:

Table A2.1 for road bridges,

Table A2.2 for footbridges, and

Table A2.3 for railway bridges, both for groups
of loads and individual components of traffic
actions.
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KOMITOHEHTIB TPAHCHIOPTHUX JIiH.

Table A2.1 — Recommended values of w factors for road bridges

Action Symbol Wo w1 W
grla TS 0,75 0,75 0
(LM1+pedestrian or | UpL 0,40 0,40 0
cycle-track loads)” [ Pedestrian+cycle-track | 0,40 0,40 0
Traffic loads loads?
(see EN 1991-2, grlb (Single axle) 0 0,75 0
Table 4.4) gr2 (Horizontal forces) 0 0 0
gr3 (Pedestrian loads) 0 0 0
gr4 (LM4 — Crowd loading)) 0 0,75 0
gr5 (LM3 — Special vehicles)) 0 0 0
Wind forces Fwk 0,6 0,2 0
- Persistent design situations 0,8 - 0
- Execution
Fw 1,0 - -
Thermal actions Ty 0,6” 0,6 0,5
Snow loads Qsnk (during execution) 0,8 - -
Construction loads | Q. 1,0 - 1,0

1) The recommended values of wo, w1 and w, for grla and grlb are given for road traffic
corresponding to adjusting factors aqi, aqi, aqr and fg equal to 1. Those relating to UDL correspond
to common traffic scenarios, in which a rare accumulation of lorries can occur. Other values may be
envisaged for other classes of routes, or of expected traffic, related to the choice of the
corresponding « factors. For example, a value of v, other than zero may be envisaged for the UDL
system of LM1 only, for bridges supporting severe continuous traffic. See also EN 1998.

2) The combination value of the pedestrian and cycle-track load, mentioned in Table 4.4a of EN
1991-2, is a “reduced” value. yq and y; factors are applicable to this value.

3) The recommended o value for thermal actions may in most cases be reduced to 0 for ultimate
limit states EQU, STR and GEO. See also the design Eurocodes.
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Tadmuusa A2.1 — PekoMeH10BaHi BeJJHYMHHU i KOeili€HTIB 1J1s1 aBTOMOOIILHMX MOCTIB

Hist CuMBOI Wo w1 W
grla TS 0,75 0,75 0
(Mozens UDL 0,40 0,40 0
HaBaHTaXfeHHﬂ 1+ | Mimoxinui Ta 0,40 0,40 0
MIIIOX1IHI Ta BeoCHTIEIH]
; 2
Tpancroprsi EZEZS;:;I&; et HABAHTAKCHHS >
I({aBaHEﬁKiggiz grlb (OgHOOCKOBA) 0 0,75 0
rlE[aHG]jI'HL{;I 4.4) ' | gr2 (T'opu3oHTaJIbHI CHJIH) 0 0 0
' gr3 (ITitmoxigHi HABaHTAKCHHS) 0 0 0
gr4 (Mozaens HaBanraxkenus 4 — 0 0,75 0
HaBaHTa)keHHS HATOBIIOM))
gr5 (Mozaens HaBanrtaxxenus 3 — CrierianbHi 0 0 0
TPAaHCIOPTHI 3ac00M))
Cwuta BiTpy Fuwk
- [locriiiHi po3paxyHKOBI cuTyarii 0,6 0,2 0
- Buxonauusa 0,8 - 0
Fw 1,0 - -
Temosi xii Tk 0,67 0,6 0,5
CHirosi Qsn k (1111 yac BUKOHAHHST) 0,8 - -
HaBaHTAXXEHHS
HaBanTtaxeHHs Qc 1,0 - 1,0
Oy/IIBHUIITBA

1) PekoMeHI0BaH1 BETHMUUHU Yo, W1 Ta wp Ais grla ta grlb HaBemeHi ajsi aBTOMOOLIBHOTO PyXY
BIANOBIIHO 10 KOPUT'YBaHHsS KOE(DILIEHTIB 0qi, Ogi, Oqr Ta fq piBHUM 1. Haiibinpm nommpeHi
cueHapii pyxy, nos's3ani 3 UDL, Ti, B IKMX PIJKO MOK€ CTAaTUCS HAKOIMMYEHHS BaHTaXIBOK. [Hii
BEJIMYMHU MOXYTb OyTH mnepealaueHi Ui 1HIIMX KJIAaciB MapIIpPYTiB, YM OYIKYBAaHOTO PYXY,
MOB'SI3aHOT0 3 BUOOPOM BIZMOBIIHOTO ¢ KoedinienTy. Hanpuknan, 3HaueHHs {7 BIAMIHHE BIJ HYJS
Moxke Oytu mependauene numie nias cuctemu UDL Mopgeni HaBantakenHs 1, anms MOCTIB, IO
BUTPUMYIOTh BaXKKHI Oe3nepepBHuil pyx. JuB. Takox EN 1998.

2) KomOinariiiine 3Ha4eHHs MIMIOXITHOTO Ta BEJIOCUIIETHOTO HABAHTAXKEHHS, 3rajaHe B Tabmuii
4.4a EN 1991-2, € “3menmenumM” 3HadeHHsAM. KoedilieHTH wo Ta w1 3aCTOCOBYIOTHCS AJIS I[LOTO
3HAYEHHSI.

3) PexomengoBaHa BEMTWYWHA Yo JJIS TEMJIOBUX I MOKE B OUTHIIOCTI BHUMAAKIB 3BOAUTHCS 110 ()
JUIs TpaHUYHUX CTaHIB 3a ekciutyarauiiiHoto npuaatHicTio EQU, STR ta GEO. JluB. Takox
€BpoKOIH.

I[MPUMITKA 2. Konu Hamionansauii JlogaTox
BIIHOCHTBHCS 1o piako MTOBTOPIOBAHOT
KOMOIHAIT Aif Ui JesSKUX TPaHUYHUX CTaHIB
32 HEeCY4Ol0 3[aTHICTIO 3a1i300€TOHHUX MOCTIB,

HamionanpHmit  JlomaTok  MoOKe  BH3HAYaTH
3HAQUEHHS Yiinfq. PEKOMEHJIOBaHI 3HAYEHHS
Y1,infq-

- 0,80 gns grla (Momens HaBantaxkenus 1),

NOTE 2 When the National Annex refers to the
infrequent combination of actions for some
serviceability limit states of concrete bridges,
the National Annex may define the values of
wi,infq- The recommended values of v inq are:

— 0,80 for grla (LM1), grib (LM2), gr3
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grlb  (Momen» Hamantaxenus 2), gr3
(mimmoximui  HaBaHTaxeHHs), @r4  (Mogens
HaBanTtakeHHst 4, HaBaHTa)KCHHs HATOBIIOM) Ta
T (terutosi mii);

- 0,60 JUTS Fuk npu
PO3paxyHKOBUX CHTYAIlisX;

- 100 B iHmmX BuUmaakax (HAIPHUKIA,
XapaKTepHE 3HAYCHHS BUKOPHCTOBYETHCS SIK
PIZIKO MOBTOPIOBAHE).

MOCTIMHUX

[TPUMITKA 3. XapakTepHi 3Ha4eHHS Jili BITPY
1 CHIFOBMX HAaBaHTA)XEHb IIiJI Yac BHKOHAHHS
BusHaueni B EN 1991-1-6. YV BianmoBigHux
BUITQJIKaX IPEACTABJICHI 3HAYCHHS CHUJIU BOJHU
(Fwa) MOXYTb Oyt BH3HAYEHI B
HamionaneHomy JlomaTky abo uisi OKpeMOToO
MIPOCKTY.

(pedestrian loads), gr4 (LM4, crowd loading)
and T (thermal actions);

— 0,60 for Fyy in persistent design situations;

— 1,00 in other cases (i.e. the characteristic value
is used as the infrequent value).

NOTE 3 The characteristic values of wind
actions and snow loads during execution are
defined in EN 1991-1-6. Where relevant,
representative values of water forces (Fya) may
be defined in the National Annex or for the
individual project.

Table A2.2 — Recommended values of y factors for footbridges

Action Symbol Wo w1 W
Traffic loads grl 0,40 0,40 0
Qfwk 0 0 0
gr2 0 0 0
Wind forces Fwk 0,3 0,2 0
Thermal actions Tk 0,6" 0,6 0,5
Snow loads Qsnx (during execution) 0,8 - 0
Construction loads Qc 1,0 - 1,0

1) The recommended y value for thermal actions may in most cases be reduced to O for ultimate

limit states EQU, STR and GEO. See also the design Eurocodes.

Ta6auusa A2.2 — PexkoMeH10BaHi BeJJHYUHH Y KoedillieHTIB 11 NilOXiTHUX MOCTIiB

Hist CumBo W0 w1 W2
TpancropTHi grl 0,40 0,40 0
HaBaHTaKCHHS Qwk 0 0 0

gr2 0 0 0
Cuna BiTpy Fwk 0,3 0,2 0
Temnosi xii Tk 0,6" 0,6 0,5
CHirosi Qsn k (1111 yac BUKOHAHHS) 0,8 - 0
HaBaHTAXKEHHS
HaBaurtaxxeHHs Qc 1,0 - 1,0
OyIiBHUIITBA

1) PexoMeHi0BaHa BETUYMHA Yo JJIS TEIJIOBUX i MOKE B OUIBIIOCTI BUMAIKIB 3BOIUTHCS 10 0
JUIs TPAaHWYHUX CTaHIB 3a ekcruryaramiiHor npunatHicTio EQU, STR uw GEO. JluB. Takox

€BpOKOIN.

[MPUMITKA 4. JIns mimoxiTHUX MOCTIB PiKO
MMOBTOPIOBAHE 3HAYCHHS MEPEMIHHUX i HE Mae
3HAYCHHSI.

NOTE 4 For footbridges, the infrequent value of
variable actions is not relevant.
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Table A2.3 — Recommended values of w factors for railway bridges

Actions Yo Y1 W2

Individual LM 71 0,80 b 0
components of | SW/0 0,80 2 0
traffic actions® | SW/2 0 1,00 0
Unloaded train 1,00 - -

HSLM 1,00 1,00 0

Traction and braking

Centrifugal forces

Interaction forces due to deformation under
vertical traffic loads

Individual components of
traffic actions in design
situations where the traffic
loads are considered as a
single (multi-directional)
leading action and not as
groups of loads should use
the same values of y factors
as those adopted for the
associated vertical loads

Nosing forces 1,00 0,80 0
Non public footpaths loads 0,80 0,50 0
Real trains 1,00 1,00 0
Horizontal earth pressure due to traffic load
surcharge 0,80 2 0
Aerodynamic effects 0,80 0,50 0
grll (LM71 + SW/0) Max. vertical 1 with
max. longitudinal
grl2 (LM71 + SW/0) Max. vertical 2 with
max. transverse
grl3 (Braking/traction) Max. longitudinal
grl4 (Centnfugal/n_osmg) Max. Iateral_ . . 0.80 0.80 0
gr15 (Unloaded train) Lateral stability with
“unloaded train”
gri6 (SW/2) SW/2 with max.
longitudinal
Main traffic grl7 (SW/2) SW/2 with max.
actions transverse
(groups of gr21 (LM71 + SW/0) Max. vertical 1 with
loads) max. longitudinal
gr22 (LM71 + SW/0) Max. vertical 2 with
gr23 (Braking/traction) MEX Hansyerse
gr24 (Centrifugal/nosing) mg :Zpegigludlnal 0,80 0,70 0
SW/2 with max.
gr26 (SWi2) longitudinal
SW/2 with max.
gr27 (SW2) transverse
gr31 (LM71 + SW/0) Additional load cases 0,80 0,60 0

Table continued on next page
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Table continued from previous page

Other Aerodynamic effects 0,80 0,50 0

operating General maintenance loading for non public

actions footpaths 0,80 0,50 0

Wind forces 2) | Fuk 0,75 0,50 0
Fw 1,00 0 0

Thermal T 060 | 060 | 050

actions 3)

Snow loads Qsnk (during execution) 0,8 - 0

Construction Qc 1.0 i 1,0

loads

1) 0,8if 1 track only is loaded

0,7 if 2 tracks are simultaneously loaded

0,6 if 3 or more tracks are simultaneously loaded.
2) When wind forces act simultaneously with traffic actions, the wind force yq Fwk should be
taken as no greater than Fy,~ (see EN 1991-1-4). See A2.2.4(4).
3) See EN 1991-1-5.
4) If deformation is being considered for Persistent and Transient design situations, y» should be
taken equal to 1,00 for rail traffic actions. For seismic design situations, see Table A2.5.
5) Minimum coexistent favourable vertical load with individual components of rail traffic actions
(e.g. centrifugal, traction or braking) is 0,5LM71, etc.

Tabauusa A2.3 — PexoMeH10BaHi BeJTHYMHU i Koe(ili€HTIB /151 32, Ti3HHYHUX MOCTIB

i Yo Y1 Y2

Oxkpemi Mogens HaBantaxenns 71 0,80 b 0
KOMIIOHEHTH SWI/0 0,80 b 0
TpaHcnoptHux | SW/2 0 1,00 0
b1 PosBanTaxeHnuii noisa 1,00 - —
HSLM 1,00 1,00 0

Tsra Ta ranbMyBaHHS

Binuentposi cuin

Cwn B3aemoii uepes aedopmariiro i
BEPTUKAJIbHUM HaBaHTAXXEHHS TPAHCIIOPTHOTO
19287

Jnst OKpeMuX KOMIIOHEHTIB
Il TpaHCIopTy B
PO3paxyHKOBHX CHUTYaIlisX,
KOJIM TPAHCIIOPTHE
HaBaHTaXCHHS
PO3TIIAIAETHCS SIK €IMHA
(bararocnpsiMmoBaHa) Beay4a
Iisi, a He TPyNH
HaBaHTa)KEHb, CIIiJI
BUKOPHUCTOBYBATH Ti K
BEJIMYMHU KOEQIIIEHTIB I/,
SIK1 TPUAHSATI IS
BIJIMOBITHUX BEPTUKAIBHUX
HABaHTA)XCHb

HaBanTaxeHHs
HaBanTaxeHHs] HETPOMAJACHKUX MIMTOX1THUX
JIOPI>KOK

1,00 0,80 0

0,80 0,50 0
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Jirounii mmoiz g 1,00 1,00 0
I'opu30HTaIBbHUN TUCK IPYHTY 4epe3
MepEeBaHTAXEHHS TPAHCIIOPTHUM PYyXOM 0,80 2 0
AepoauHamivHi eekTH 0,80 0,50 0
grll (LM71 + SW/0) Makc. BepTukaibHa 1
3 MakKc.
grl2 (LM71 + SW/0) JOBFOTPHUBAJIICTIO
Makc. BepTHKaJIbHA 2
gr13 (I'anpMyBaHHS/TSTa) | 3 Makc. 3MiHOIO
gr14 (BigueHTpyBaHHS) Makx.
JIOBTOTPUBAIICTH
grl5 (Po3BanTakeHuit
101371) Makc. 60xoBa 0.80 0.80 0
BiuHa CTIHKICTE 3
grl6 (SWi/2) “pO3BaHTAKCHUM
noizgom”
OcHoBHI il grl7 (SW/2) SW/2 3 makec.
TPAHCIIOPTHOTO JIOBTOTPUBAJTICTIO
pyxy gr21 (LM71 + SW/0) SWI/2 3 makc. 3MiHO0
(rpymu Maxc. Beprukanbna
HABAHTaXKEHb) gr22 (LM71 + SW/0) 1 3 makc.
gr23 (I'anpbmyBaHHS/TSTA) JIOBrOTPHBAICTIO
gr24 (BimuenTpyBanns)  ["Maxc. pepTukansha 2
3 Makc. 3MiHOO
gr26 (SW/2) Maxc.
JIOBTOTPUBAIICTh 0,80 0,70 0
gr27 (SW2)
gr3l (LM71 + SW/0) Mate. Goxoea
SW/2 3 makec.
JIOBIOTPUBAJIICTIO
SW/2 3 makc. 3MiHOIO
JloaTKOBI BUITAIKH 0,80 0,60 0
HaBaHTAKEHHS
iz 11101 AeponuHamiuHi eeKTH 0,80 0,50 0
onepauiigi aii | 3arampHe OTp.I/IM'aHe I?aBa'.HTaX'(eHHH Ha 0.80 0,50 0
HETPOMAJICHKI MIIIOX1IHI TOPIKKH
Cuia BiprZ) Fuk 0,75 0,50 0
Fw 1,00 0 0
Terosi mii® | Tk 0,60 0,60 0,50
CHirose Qsn k (i1 yac BUKOHAHHST) 08 i 0
HaBaHTAXKCHHA '
HaB'aHTa)KCHHSI Qc 1.0 i 1.0
Oy/1IBHUIITBA

1) 0,8, sxiio 3aBaHTaxkeHa juine | Koist
0,7 K10 OMHOYACHO 3aBaHTaXKEH] 2 KOl
0,6 K10 oqHOYacHO 3aBaHTaXeH] 3 200 OUIbIIEe KOJIH
2) KOJIM CHJIH BITPY AIIOTH OJHOYACHO 3 TPAHCIIOPTHUM PYXOM, CHILY BITpY Wo Fwk cimin

posrisiaaTh He Ginbire, Hix Fy  (aus. EN 1991-1-4). Jlus. A2.2.4 (4).
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3) [Mus. EN 1991-1-5.

4)  Sxwmo nedopmaris posraspaerbes i [ocriliaux ta [TepexiqHux po3paxyHKOBHX CUTYaIliH,
w2 Mae 0ytu piBHEM 1,00 1St 11 30TI3HUYHOTO TPAHCTIOPTY. IS CEMCMIYHMX PO3paxyHKOBHX

curyamiii, 1uB. Tabmuiro A2.5.

5) MiHimasbHe CYIIyTHE COPUSTINBE BEPTHKAIbHE HABAHTA)KECHHS 3 OKPEMHUMH KOMIIOHEHTAMH
I 3a71I3HUYHOTO TPAHCHIOPTY (HAPUKJIIAJ, BIALICHTPYBAaHHS, TSAra a00 rajJbMyBaHHs) CTAHOBUTD

0,5 LM71 i T.1.

[TPUMITKA 5. Jlns neBHUX pPO3PaxyHKOBHUX
CUTyalllil (Hampukial, pO3PaxyHOK BHUIHHY
MOCTY JUIsl TIOBITPSIHOTO Ta OCYILIEHOTO CTaHy,
pO3paxyHOK 3a30py 1 T.JI.), BHMOTH JIO
KoMOiHaIi1 1iH, sIKi OyyTh BUKOPUCTOBYBATHCH,
MOXYTh BH3HAa4aTUCS M  1HAMBIYaIbHOTO
IPOCKTY.

[MPUMITKA 6. Jlns 3a1i3HUYHAX MOCTIB PiJIKO
MOBTOPIOBAHE 3HAYCHHS MEPEMIHHUX [l HE Mae
3HAYCHHS.

(2) dns npili TpaHCHOPTY YHIKAJIBLHE 3HAYCHHS
Ma€ 3aCTOCOBYBaTHCS JO OJHIEl  Trpymnu
HaBaHTa)KEHb, SIK I1¢ BU3Ha4YeHo B EN 1991-2, i
Ma€  JIOpIBHIOBAaTH  3HAYEHHIO Y,  SIKe
3aCTOCOBYEThCS Ul MPOBIHOTO KOMIIOHEHTA

IPYIH.

(3) e 3acTocoBYIOThCS TpPYNH HABAHTAXKEHb,
CITiI BHWKOPHUCTOBYBATH TPYIU HABAaHTaKCHb,
3a3Haveni B EN 1991-2, 6.8.2, Tabmus 6.11.

(4) [e € npuilHATHUM, N0 yBaru ciia Opatu
KOMOiHaIil oKpeMHux Al TpaHcrnopty (y TOMy
YHCITI OKPEMUX KOMIIOHEHTIB).

[TPUMITKA Oxpemi Aii TpaHCIOPTY TaKOX
MalOTh  BpPaxOBYBATHCS,  HANPHKIAN,  JUISA
MPOEKTYBaHHS orop, TUTST OIIIHKHU
MaKCUMaJIbHOTO OOKOBOTO Ta MIiHIMaIbHOTO
BEPTHKAIBHOTO TPAHCIIOPTHOTO HABAaHTAKECHHS,
obmexxeHHsT orop (0coOJMBO JUIsI MOCTIB 3
Oe3mnepepBHUM PyXOM.), Tollo, nuB. Table A2.3.

A2.3 I'paHu4Hi cTaHU 32 HECYYOI0 3aTHICTIO

[TPUMITKA. 3a BHHATKOM TE€pEBIpKH Ha
BTOMY.

A2.3.1 Po3paxyHkoBi BeqW4YMHM [JiH B
CTIHKMX a00 mepexiTHMX PO3PAXYHKOBHX
CUTYyaIisAX

NOTE 5 For specific design situations (e.g.
calculation of bridge camber for aesthetics and
drainage consideration, calculation of clearance,
etc.) the requirements for the combinations of
actions to be used may be defined for the
individual project.

NOTE 6 For railway bridges, the infrequent
value of variable actions is not relevant.

(2) For traffic actions, a unique v value should
be applied to one group of loads as defined in
EN 1991-2, and taken as equal to the y value
applicable to the leading component of the

group.

(3) Where groups of loads are used the groups of
loads defined in EN 1991-2, 6.8.2, Table 6.11
should be used.

(4) Where relevant, combinations of individual
traffic actions (including individual components)
should be taken into account.

NOTE Individual traffic actions may also have
to be taken into account, for example for the
design of Dbearings, for the assessment of
maximum lateral and minimum vertical traffic
loading, bearing restraints, maximum
overturning effects on abutments (especially for
continuous bridges), etc., see Table A2.3.

A2.3 Ultimate limit states

NOTE Verification for fatigue excluded.

A2.3.1 Design values of actions in persistent
and transient design situations
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(1) Po3paxyHKOBI BeIMYMHM [iii TPaHUIHUX
CTaHIB 3a HECY4YOl 3JaTHICTIO B CTIHKHX a0o
nepexiJHuX PO3paxyHKOBUX CHUTYaIisX
(bopmynun 6.9a mo 6.10b) marote Oyt y
Bignosignocti 3 Tadaunero A2.4 (A) mo (C).

[MPUMITKA. Benmuuunu B Tabmuusax A2.4 (A)
10 (C) moxyts 3miHrOBarrcs B HarioHaapHOMY
Honatky (mampukian, JUis pi3HUX PpIiBHIB
naninocti auB. Cekiis 2 Ta Jlogatok B).

(2) V BuxopucroByBanux Tabmuigsx A2.4 (A)
10 A2.4 (C) y Bumajikax, KOJu TpaHUYHHUI CTaH
Iy’Ke YYTIMBHUI 0 3MiH BEUYHHH TMOCTIHHUX
I, BEpXHi 1 HIWKHI XapakTepHi 3HAUEHHS X
il MaroTh OyTH NPUHHATI Y BIANOBIAHOCTI 3
4.1.2 (2)P.

(3) Cratnuna pisaoBara (EQU, mus. 6.4.1 i
6.4.2 (2)) ana MocTiB Mae OyTH mepeBipeHa 3a
JIOTIOMOTOI0  PO3PaXxyHKOBHX BEJIMYUH il B
Tabmumi A2.4 (A).

(4) IlpoexkTyBaHHS CTPYKTYPHHUX €JIEMEHTIB
(STR, muB. 6.4.1), He mNOB'13aHUX 3
FEOTEXHIYHUMHU JisSIMA Ma€ OyTH TepeBipeHe 3a
JOTIOMOTOI0  PO3PaxXyHKOBUX BEJIMYMH il B
Tabmuui A2.4 (B).

(5) IIpoekryBaHHS CTPYKTypHHX €JICMEHTIB
(bynmamentn, mam, mMijdoHH, OOKOBI CTiHH,
dacanHi CTiHM, (QUIaHTOBI CTIHM Ta HepeaHi
crinku omop, ballast retention walls, etc.) (STR),
0 IIOB'SI3aHl 3 TEOTEXHIYHUMHU [ISIMH Ta
omopoM 3emsi (GEO, nmuB. 6.4.1) mae Oytu
nepeBipeHe JUIIe 3a JOIMOMOTOK HACTYITHHX
TPHOX MIAXOMIB JJII TEOTEXHIYHUX [ii Ta

omopis, nonopaernx EN 1997:

- Ilinximz 1: 3actocyBaHHS B OKpEMHUX
OOYMCIEHHSAX  pPO3PAaXyHKOBUX  BEIHYUH 3
Tabmumi  A2.4 (C) 1 Tabmumi A2.4 (B) nns

FeoTeXHIYHMX MOil, a TakoXX [Ji Ha/Bix

KOHCTPYKIIIi;

- Iligxig 2: 3acTocyBaHHS PO3PaxyHKOBUX

BeauunH gii 3 Tabmumi  A2.4(B) ans
reoTeXHIYHMX i, a Takox [if Ha/Bifg
KOHCTPYKIIIi;

- IMigxig 3: 3acrocyBaHHS pO3PaXyHKOBHX
BenmmunH  gii 3 Tabmumi  A2.4(C) s
TeOTeXHIYHUX JIiif, OTHOYACHO 3 3aCTOCYBaHHSAM

(1) The design values of actions for ultimate
limit states in the persistent and transient design
situations (expressions 6.9a to 6.10b) should be
in accordance with Tables A2.4 (A) to (C).

NOTE The values in Tables A2.4 (A) to (C)
may be changed in the National Annex (e.g. for
different reliability levels see Section 2 and
Annex B).

(2) In applying Tables A2.4(A) to A2.4(C) in
cases when the limit state is very sensitive to
variations in the magnitude of permanent
actions, the upper and lower characteristic
values of these actions should be taken
according to 4.1.2(2)P.

(3) Static equilibrium (EQU, see 6.4.1 and
6.4.2(2)) for bridges should be verified using the
design values of actions in Table A2.4(A).

(4) Design of structural members (STR, see
6.4.1) not involving geotechnical actions should
be verified using the design values of actions in
Table A2.4(B).

(5) Design of structural members (footings,
piles, piers, side walls, wing walls, flank walls
and front walls of abutments, ballast retention
walls, etc.) (STR) involving geotechnical actions
and the resistance of the ground (GEO, see
6.4.1) should be verified using one only of the
following three approaches supplemented, for

geotechnical actions and resistances, by
EN 1997:
- Approach 1: Applying in separate

calculations design values from Table A2.4(C)
and Table A2.4(B) to the geotechnical actions as
well as the actions on/from the structure;

- Approach 2: Applying design values of
actions from Table A2.4(B) to the geotechnical
actions as well as the actions on/from the
structure;

- Approach 3: Applying design values of
actions from Table A2.4(C) to the geotechnical
actions and, simultaneously, applying design
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po3paxyHKOBUX BeauuuH i 3 Ta0numi A2.4(B)
JUTS JTiM Ha/BiJl KOHCTPYKIIIT;

I[TPUMITKA. Bubip mnigxomis 1, 2 abo 3
HaBezeHui B HartionaneHoMy Jlogatky.

(6) CrabinbHICTh Miclisd (HATPUKIIA, CXHJI, SIKHI
MIATPUMYE MUIOHW MOCTY) Ma€e OyTH mepeBipeHa
y BiamoBigHOoCcTi 10 EN 1997.

(7) TigpaBmiuni Ta IUIaBYy4Yi pYyHHYBaHHS
(HampWKIaa, B HIDKHIM Y9acTHHI PO3KOIKH IS
byHIaMEHTY MOCTY), SIKIIO HEOOXiTHO, MAlOTh
OyTu nepesipeHi y BignosigHocti 10 EN 1997

[MPUMITKA. [nsa niif Boau Ta BIUIMBY CMITTA,
muB. EN 1991-1-6. [lns okpemHX TpOEKTIB,
MOJKJIMBO, JOBEIAETHCSA OIHUTH 3arajbHi Ta
MiClleBI TIMOMHM po3MUBY. Bumorm s
ypaxyBaHHSI CHJI TUCKY JIbOJ1y Ha MiJIOHH MOCTY,
1 T.O0. MOXYTh BHW3HAYaTHCS Yy BiJNOBIIHHX
Bumnajakax B Hauionansnomy Jlomatky abo st
OKPEMOTO TIPOCKTY.

(8) BenuuuHu Yyp SIKi BUKOPUCTOBYBATHMYTHCS
JUIs I TONepeJHbOr0 HANpy>KEHHs, MaloTh
OyTu BKa3zaHl JUIsl BIANOBIAHUX IPEICTaBICHUX
3HauYeHb TUX AiH, BigmosBimHo mo EN 1990 no
EN 1999.

[TPUMITKA. V Bumnankax, KOJud BEJIUYUHU Yp,
HE BKa3aHi y BIANOBIAHUX €BpoKogax, i
BEJIMYMHHA MOXXYTh BH3HAYaTHCS Y BIATIOBIIHHUX
Bunasakax B HamionansHomy JlomaTky abo ams
OKpeMoro mnpoekTy. BoHu 3anexars, 30kpema,
BIJ;

- THIy TIONEPEIHBOTO HATNpPYKEHHS (IUB.
[TPUMITKY B 4.1.2 (6))
- kiacudikaiii MONepeJHbOr0 HAMpPYXEHHS B
AKOCTI mpaAMoi uyM Hempsimoi nii (auB. 1.5.3.1)
- TUIy CTPYKTypHOro aHamizy (muB. 1.5.6)
- HeCHpusTIMBOro  abo  CIPHUATIMBOTO
XapakTepy Ail MONepeHbOTr0 HaIpYXEeHHS Ta
BEAYy4Ooro abo CyNMpOBOKYIOUOTO XapaKTepy
MOMEpPEAHbOI0  HANpyKEeHHS B  KOMOIHaIIi.
ITix yac BUKOHAHHS qUB. TakoX EN1991-1-6.

values of actions from Table A2.4(B) to the
actions on/from the structure.

NOTE The choice of approach 1, 2 or 3 is given
in the National Annex.

(6) Site stability (e.g. the stability of a slope
supporting a bridge pier) should be verified in
accordance with EN 1997.

(7) Hydraulic and buoyancy failure (e.g. in the
bottom of an excavation for a bridge
foundation), if relevant, should be verified in
accordance with EN 1997.

NOTE For water actions and debris effects, see
EN 1991-1-6. General and local scour depths
may have to be assessed for the individual
project. Requirements for taking account of
forces due to ice pressure on bridge piers, etc.,
may be defined as appropriate in the National
Annex or for the individual project.

(8) The yP values to be used for prestressing
actions should be specified for the relevant
representative values of these actions in
accordance with EN 1990 to EN 1999.

NOTE In the cases where yp values are not
provided in the relevant design Eurocodes, these
values may be defined as appropriate in the
National Annex or for the individual project.
They depend, inter alia, on:

- the type of prestress (see the Note in 4.1.2(6))

- the classification of prestress as a direct or an
indirect action (see 1.5.3.1)

- the type of structural analysis (see 1.5.6)

- the unfavourable or favourable character of the
prestressing action and the leading or
accompanying character of prestressing in the
combination.

See also EN1991-1-6 during execution.
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Table A2.4(A) - Design values of actions (EQU) (Set A)

Persistent and Permanent actions Prestress Leading Accompanying
transient design variable variable
situation action (*) actions (*)
Unfavourable Favourable Main Others
(if any)
(Eq. 6.10) 7Gj,supGhkj,sup 7Gj,infGkj,inf 7oP 70,1Qk.1 7Qiv0iQkii

(*) Variable actions are those considered in Tables A2.1 to A2.3.

NOTE 1 The y values for the persistent and transient design situations may be set by the National
Annex.

For persistent design situations, the recommended set of values for y are:

Ye,sup = 1,05

yG,int = 0,95®

yo = 1,35 for road and pedestrian traffic actions, where unfavourable (0 where favourable)

yo = 1,45 for rail traffic actions, where unfavourable (0 where favourable)

yo = 1,50 for all other variable actions for persistent design situations, where unfavourable (0 where
favourable).

yp = recommended values defined in the relevant design Eurocode.

For transient design situations during which there is a risk of loss of static equilibrium, Q1
represents the dominant destabilising variable action and Q; represents the relevant accompanying
destabilising variable actions.

During execution, if the construction process is adequately controlled, the recommended set of
values for y are:

YG,sup = 1,05

VG,inf = 0,95

yo = 1,35 for construction loads where unfavourable (0 where favourable)

yo = 1,50 for all other variable actions, where unfavourable (0 where favourable)

@ Where a counterweight is used, the variability of its characteristics may be taken into account, for
example, by one or both of the following recommended rules:

—applying a partial factor yg inf = 0,8 where the self-weight is not well defined (e.g. containers);

— by considering a variation of its project-defined position specified proportionately to the
dimensions of the bridge, where the magnitude of the counterweight is well defined. For steel
bridges during launching, the variation of the counterweight position is often taken equal to + 1 m.

NOTE 2 For the verification of uplift of bearings of continuous bridges or in cases where the
verification of static equilibrium also involves the resistance of structural elements (for example
where the loss of static equilibrium is prevented by stabilising systems or devices, e.g. anchors,
stays or auxiliary columns), as an alternative to two separate verifications based on Tables A2.4(A)
and A2.4(B), a combined verification, based on Table A2.4(A), may be adopted. The National
Annex may set the y values. The following values of y are recommended:

YG,sup = 1,35

YG,int= 1,25

yo = 1,35 for road and pedestrian traffic actions, where unfavourable (O where favourable)

yo = 1,45 for rail traffic actions, where unfavourable (0 where favourable)

yo = 1,50 for all other variable actions for persistent design situations, where unfavourable (0 where
favourable)
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yo = 1,35 for all other variable actions, where unfavourable (0 where favourable) provided that
applying ye.inf = 1,00 both to the favourable part and to the unfavourable part of permanent actions
does not give a more unfavourable effect.

Taoauusa A2.4(A) — Po3paxyukosi Bestmuunn giii (EQU) (Kommiekt A)

Criiiki Ta [Mocriitni mii [Tonepenne Benyuya | CynpoBomxkyroua
nepexiini HaIlpy>KeHHsI | 3MiHHA 3minHa s (*)
PO3paxyHKOBI aist (%)
cuTyartii

Hecnpusarnusa | Cnpusitiiupa OcHoBHa | [umn

(K110 €)
(¢. 6.10) YGi,supGhkjsup VGj,infGij,inf 7oP 70,1Qk .1 YQil0,i
Qi

(*) 3minni gii posrasayTi B Tabmuisx A2.1 no A2.3.

[TPUMITKA 1. Benuuunu y Uit CTIHKUX Ta NEPEXiTHUX PO3PAXyHKOBHX CHUTYAIl MOXKYTh OyTH
BcTraHoBJieHI Hamionaneuum Jlogatkom.

JUist CTIMKHMX pO3paxyHKOBHX CHTYyalild peKOMEHIOBAaHUN HACTYITHUH HAO1p BETMUUH IS )

Yesup = 1,05

yeint= 0,95

yo = 1,35 g aili TpaHCIOPTHOro Ta MIMIOXIAHOTO PyXy, Koiau [Aii HecnpusTiausi ( 0, konu
CIPUSTIIUBI)

yo = 1,45 ans il 3ai3HMYHOTO TPAHCIIOPTY, Ko Ali HecnpusaTiausi ( 0, KoJiu CipUsTINBI)

yo = 1,50 g BCIX I1HIIMX 3MIHHUX JId B CTIMKUX pO3PaxyHKOBMX CHTyallsX, KOJIU Jii
HecnpuATauBi (0, KoM CIPUSTINBI)

Yp = PEKOMEHIOBaH1 BEJIMYMHM, BU3HAYEH] Y BIAMOBIAHUX €BPOKOIAX.

Jlns mepexigHuX po3paxyHKOBHX CHUTYAIlil, MiJl Yac SIKUX € PU3MK BTPATH CTATHYHOI PIBHOBArW,
Qk1 € TmepeBakaro4ow JecTabilizyrouor 3MiHHOKO ji€ro, Qi _ BIINOBIIHA CYNpOBiAHA
JeCTaOUTI3yIOUUX 3MIHHUX Jii.

[Tin Yac BHWKOHAHHS, SKIIO TMPoOIeCc OYMIBHUIITBA KOHTPOJIOETHCS HAJNCKHUM UHHOM,
pPEKOMEHI0BaHUH HaOip BEIUYUH JIJIS ) €:

VG,sup = 1,05

y6,inf = 0,95%

yo = 1,35 s HaBaHTakeHb OyIIBHUIITBOM, KOJIU 1Tii HecpuATANBi ( 0, KON COpUSTINBI)

yo = 1,50 ass Beix IHIMIMX 3MIHHMX JiH, Koy Aii HecripuaTiugi ( 0, KOJIM CHOPUSITINBI)

@ pu BuKOpHCTAHHI IPOTHBATH, MOYKE BPAXOBYBATHCS MIHIHBICTb i XapaKTEpPHCTHK, HAPHKIIAL,
0JIHUM ab60 000Ma HaCTyMHUMH PEKOMEHI0BAaHUMHU MpaBUIaMU:

— 3aCTOCYBaHHs 4aCTKOBOI'O KOe(]illi€HTa ) inf = 0,8, KOIM BIacHa Bara He BU3Ha4YeHa (HAIIPUKIIAJ,
KOHTEIHepn);

— pO3IJIAAaI0YH 3MiHY Ii€] MO3MIi{, BA3HAUEHOI MPOEKTOM, sIKa 3a3HaYeHa MPONOPLIHHO po3MipaM
MOCTY, /i€ YITKO BH3Ha4€Ha BeJIMYMHA MpOTUBAru. [[is crajeBux MOCTIB Mij 4ac 3amycKy, 3MiHa
MO3HLI{ POTHBArk YacTo JTOPIBHIOE £ 1 M.

[TPUMITKA 2. JInsg mepeBipkd HiAHATTS omop Oe3mepepBHOrO MOCTy abo y BHMAagKax, KOJIU
MepeBipKa CTaTUYHOI PIBHOBArM TaKOXK BKJIIOYAE B ce0Oe OImip eJIeMEHTIB KOHCTPYKIIIi (HalmpuKIIa,
KOJIM BTpaTa CTATUYHOI PIBHOBArM MEPENIKOHKA€E cTabuIizamii cucteMu abo MPUCTPOi, HATPUKIIAJ,
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SKOpsi a00 JOMOMDKHI KOJIOHHM), B SIKOCTI albTepHATUBU MOXXYTh OYyTH NPUUHATI JBI OKpeMmi
nepeBipku Ha ocHOBI Tabmuup A2.4 (A) ta A2.4 (B), komOiHOBaHa TiepeBipKka Ha ocHOBI Tabwmii
A2.4 (A). HamioHaapHHH T0JaTOK MOYKE BCTAHOBJIIOBATH BEJIMYHHH ). PEKOMEHIOBaHI HACTYITHI
BEJIMYMHHU

YG,sup = 1,35

YG,int= 1,25

yo = 1,35 s [ifi TpaHCIOPTHOrO Ta MIIIOXIAHOTO pyxy, Koiau aii HecnpusTiusi ( 0, xoau
CHPUSATIINBI)

yo = 1,45 nns it 3a1i3HUYHOTO TPAHCIOPTY, Koyn Aii HecnpusATausi ( 0, KOJIu CIpUSATINBI)

yo = 1,50 mms Beix IHIMX 3MIHHMX [Ai B CTIHKHX PO3PaXyHKOBHX CHUTYallisfX, KOIM Jif
HectipuATauBi ( 0, KOJIU CIpHSITIINBI)

yo = 1,35 mis BCiX 1HIMX 3MIHHUX JiH, Koau Aii Hecripus™iusi ( 0, KOJIU COPUSTINBI), 32 YMOBH,
110 3aCTOCYBAaHHSA )G inf = 1,00 1 AN CIpUATINBOI, 1 HECHPUATIUBOI YACTUHU MOCTIMHUX [ii, HE ae
OUTBIII HECTIPUSITIINBUH €(EeKT.
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Table A2.4(B) - Design values of actions (STR/GEO) (Set B)

Persistent Permanent actions Prestress Leading Accompanying Persistent Permanent actions Prestress Leading Accompanying
and variable variable actions (*) and variable variable actions (*)
transient Unfavourable | Favourable action (*) Main Others transient Unfavourable | Favourable action (*) Main Others
design (if any) design (if any)
situation situation
(Ba-620) | y6; supGiisup | 761,infCiint 7P 701Qk1 YQ.it0,iQxki (Bq-6202) | v supCuisup | Vi,intCisinf 7P Ye.1%0,1Qk1 | 70,0, Qi
(Eq. 6.100) fVGj,squkj,sup )/Gj,inkaj,inf VpP )’Q,le,l VQ,il//o.iQk,i

(*) Variable actions are those considered in Tables A2.1 to A2.3.

NOTE 1 The choice between 6.10, or 6.10a and 6.10b will be in the National Annex. In the case of 6.10a and 6.10b, the National Annex may in addition modify 6.10a
to include permanent actions only.

NOTE 2 The y and & values may be set by the National Annex. The following values for y and & are recommended when using expressions 6.10, or 6.10a and 6.10b:
Yosup = 1,35V

va,nt= 1,00

7o = 1,35 when Q represents unfavourable actions due to road or pedestrian traffic (O when favourable)

7o = 1,45 when Q represents unfavourable actions due to rail traffic, for groups of loads 11 to 31 (except 16, 17, 26% and 273)), load models LM71, SW/0 and HSLM
and real trains, when considered as individual leading traffic actions (0 when favourable)

7o = 1,20 when Q represents unfavourable actions due to rail traffic, for groups of loads 16 and 17 and SW/2 (0 when favourable)

yq = 1,50 for other traffic actions and other variable actions?

¢=10,85 (so that &yg gy = 0,85 x1,35 =1,15).

yeset = 1,20 in the case of a linear elastic analysis, and ygset = 1,35 in the case of a non linear analysis, for design situations where actions due to uneven settlements may
have unfavourable effects.

For design situations where actions due to uneven settlements may have favourable effects, these actions are not to be taken into account.

See also EN 1991 to EN 1999 for y values to be used for imposed deformations.

yp = recommended values defined in the relevant design Eurocode.

UThis value covers: self-weight of structural and non structural elements, ballast, soil, ground water and free water, removable loads, etc.

AThis value covers: variable horizontal earth pressure from soil, ground water, free water and ballast, traffic load surcharge earth pressure, traffic aerodynamic actions,
wind and thermal actions, etc.

9For rail traffic actions for groups of loads 26 and 27 70 = 1,20 may be applied to individual components of traffic actions associated with SW/2 and yq = 1,45 may be
applied to individual components of traffic actions associated with load models LM71, SW/0 and HSLM, etc.

NOTE 3 The characteristic values of all permanent actions from one source are multiplied by yg s, if the total resulting action effect is unfavourable and yg ¢ if the total
resulting action effect is favourable. For example, all actions originating from the self-weight of the structure may be considered as coming from one source; this also




applies if different materials are involved. See however A2.3.1(2).

NOTE 4 For particular verifications, the values for ys and yo may be subdivided into y4 and y, and the model uncertainty factor ysq. A value of ysq in the range 1,0-1,15
may be used in most common cases and may be modified in the National Annex.

NOTE 5 Where actions due to water are not covered by EN 1997 (e.g. flowing water), the combinations of actions to be used may be specified for the individual
project.
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Ta6muus A2.4(B) - Pospaxynkosi Besuunnu aiii (STR/GEO) (Kommuiexr B)

Criiixi Ta Mocriitwi mii Ilonepenue | Benyua CymnpoBopKyroua Criiiki Ta Mocriitxi aii Ilonepenne | Bemyua CynpoBojpkyroua
TepexiaHi HATpYy>XCHHS | 3MiHHA 3minHa 1ist (*) TepexiIHi HANpPYXCHHs | 3MiHHA 3minHa st (*)
pospaxyHKkoBi | Hecrpustiusa | Crpusminsa nist (*) | OcHoBHa Tammi pospaxyHkoBi | Hecrpustiusa | Crpusminsa nist (*) OcHoBHA T
curyauii (K110 €) cuTyanii (SIKILIO €)
(4. 6.10) 76;,5upCki,sup 76intCkjint 7oP 701Qk1 700, Qk,i (Eg. 6.10a) Y6isupCisup Y61intCkiint 7P 701%01Qk1 | Yo.it0.iQki
(Eq. 6.10b) $YoisupCiisup YGiintCkjinf 7P 701Qks 200, Qxki

(*) 3minHi xii po3rasayTi B Tabmmipsix A2.1 go A2.3.

I[MPUMITKA 1. Bubip mix (6.10), abo (6.10a) Ta (6.10b) mpuiimaetbcst y HanionansHomy goxatky. Y Bumaaky (6.10a) ta (6.10b), HanionansHuii 1o1aTok Moke
noaTKOBO MoudikyBaTH (6.10a), BKIFOUMBIIH TLBKHU TOCTIHHI Iii.

[TPUMITKA 2. Benuuunu ) Ta é MOXYTh BCTaHOBJIOBaTUCh HamioHaisHuM fonatkoM. Taki BenuyuHM Uit ) Ta é PEKOMEHIYIOTBCS, KOJIM BUKOPUCTOBYIOTBCS
¢dhopmymu (6.10), a6o (6.10a) Ta (6.10b):

YG,sup = 11351)

Ye.inf= 1,00

70 = 1,35, xonmu Q npencrasisie HECHPUSTINBI i1 y 3B'SI3KY 3 TPAHCIIOPTHUM a00 MIMIOXiJHUM PyXoM (0 KOJIM CHIPHUSITIINBI)

7o = 1,45, xonu Q npencraBisie HECIPUATINBI Aii y 3B'A3KY 13 3a/Ii3HUYHUM PyXOM, IS TPyIl HaBaHTaxkeHb 3 11 1o 31 (xpim 16, 17, 26% i 27%), Mmozneneit HaBaHTAKCHHS
LM71, SW/0 ta HSLM Ta niro4i moi3mu, KoIu po3risaaroThes K OKpeMi MPOBiIHI Aii TpaHcmopTHOTO pyXy (0 KoM CIpUSTIINBI)

yo = 1,20 ko Q npezacTasisie HECIPUSTIINBI i1 y 3B'3KY 13 3aTI3HHYHUM PYyXOM, JUIs TPy HaBaHTaxeHb 16 Ta 17 1 SW/2 (0 koim cripusiTiusi)

7o = 1,50 1 iHIMMX A1l pyXy TPaHCIIOPTY Ta IHIIUX 3MIHHUX hitize

&=10,85 (Tak, mo &yggyp = 0,85 x1,35 =1,15).

Yeset = 1,20 y pasi JiHIHHOTO MPY>KHOTO aHAIl3y, Ta Ygset — 1,35 Y pa3i HEeNMiHIMHOTO aHami3y, JJS PO3pPaxyHKOBUX CHTYaIlili, KOJH JIii, OB’s3aHi 3 HEPIBHOMIPHUM
OCiZJaHHSIM, MOKYTh MaTH HECTIPUSITINBI HACIIIKH.

Ji1st po3paxyHKOBUX CUTYallild, KOJIH Aii, OB’ s13aHi 3 HEPIBHOMIPHUM OCiIaHHSIM, MOKYTh MaTH CIPHUSTIMBI HACTIAKY, Il il HE CITiJ BPaxOBYBATH.

Jus. Takoxx EN 1991 mo EN 1999 nns y BenmuduH, 110 BUKOPUCTOBYIOTECS TSI BAMYIIIEHHX AedopMaltiif.

¥p = PEKOMEHI0BaHI BEIMYMHH, BU3HAYEH] Y BIAMOBIIHIX €BPOKOJAX.

U 115 Be/MUMHA MOUIMPIOETHCS HA: BIACHY Bary CTPYKTYPHHX Ta HECTPYKTYPHHX €IEMEHTIB, IPYHTH, IPYHTOBI BOJIH, BUIbHI BOJIM, 3MiHHI HABAHTAKEHHS, 1 T.iH.

2 11 BeNMYMHA TIOUIMPIOETHCS HA: SMIHHHI TOPH30HTAIBHMUIT THCK Ha 3¢MITIO IPYHTAMH, IPYHTOBHMH BOJAMH, BUTBHHMH BOJAMH Ta 6a1aCTOM, TOPH3OHTAIBHIM THCKOM
Ha 3eMJII0 Yepe3 NepeBaHTAKEHHsI TPAHCTIOPTHUM PYyXOM, J1ii aepOJUHAMIYHOTO PyXy, Aii BITpY Ta TEIUIOBI Iii, 1 T.iH.

% Jlns fiit 3amisHEYHOrO pyXy [Uls IPyI HaBaHTaxeHb 26 Ta 27 yo = 1,20 Moke GYTH 3aCTOCOBaHE 0 OKPEMHX KOMIIOHEHTIB JIiii TPAHCIIOPTHOIO PyXy, MOB'A3aHMX 3
SW/2 Tta yo = 1,45 Moxke OyTH 3aCTOCOBaHE JJO OKPEMHX KOMIIOHEHTIB JIili TPAHCIIOPTHOTO PYXY, MOB'I3aHUX 3 MojiesisiMu HaBanTaxxkeHHst LM71, SW/0 ta HSLM, i T.iH.
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I[MPUMITKA 3. XapaktepucTHdHi 3Ha4eHHS yCIX NOCTIMHHUX il 3 OXHOIO DKEpesa, MEPEeMHOXKYIOTBCS Ha )G sy, SKIIO 3aralbHUAM pe3yiabTaT pe3yibTyrouol Iii €
HECTIPUSATIIMBHM, 1 )gGinf, AKIIO 3arajJbHAM BIUIMB pe3yNbTyrodoi il € cnpusmmBuM. Hampukianm, Bci aif, ski oOyMOBIEHI BIAaCHOIO BAaror KOHCTPYKINi MOXYTh
PO3IIISIATUCH, SIK Ti, IO HAAXOJATH 3 OHOTO JDKEPEJIa; e TAKOK BUKOPUCTOBYETHCS, SIKIIO 3aCTOCOBYIOThCS PisHI Matepianu. [Ipore muB. A2.3.1(2).

IMPUMITKA 4. JIns BIANIOBITHUX MEPEBIPOK, BENUYHMHU ) Ta Yo MOXKYTb OyTH PO3JUIEHHIMH HA g Ta Yy 1 KOE(ILIEHT HEBU3HAYEHOCTI MOJIEI s, BeMMunHa ysy 3HAXOINUTHCS B
Mexkax miarmazony 1,05-1,15, 1i MoykHa BUKOPHACTOBYBATH y OLTBIIIOCTI 3aralbHAX BHUITA/IKIB 1 MOkHA MoaudikyBaTy B HartioHaTbHOMY TOJaTKYy.

[MPUMITKA 5. Konu =Ha aii, moB’s13aHi 3 Bo010, He momupioerbes EN 1997 (manpuknaa, mpotoyna Boja), KoMOiHaIi i, AKi OyayTh BUKOPHUCTOBYBATHUCS, MOXKYTh
OyTH BH3HAUYEH] JJIST OKPEMOTO MPOEKTY.

37




Table A2.4(C) - Design values of actions (STR/GEOQO) (Set C)

Persistent and Permanent actions Prestress Leading Accompanying
transient design variable variable
situation action (*) actions (*)
Unfavourable Favourable Main Others
(if any)
(Eq. 6.10) 7Gj,supGhkj,sup 7Gj,infGkj,inf 7oP 70,1Qk.1 7Qiv0iQki

(*) Variable actions are those considered in Tables A2.1 to A2.3.

NOTE The vy values may be set by the National Annex. The recommended set of values for y are:
YG,sup = 1,00

ve,inf= 1,00

Yeset = 1,00

yo = 1,15 for road and pedestrian traffic actions where unfavourable (0 where favourable)

yo = 1,25 for rail traffic actions where unfavourable (O where favourable)

yo = 1,30 for the variable part of horizontal earth pressure from soil, ground water, free water and
ballast, for traffic load surcharge horizontal earth pressure, where unfavourable (0 where
favourable)

yo = 1,30 for all other variable actions where unfavourable (0 where favourable)

yeset = 1,00 in the case of linear elastic or non linear analysis, for design situations where actions
due to uneven settlements may have unfavourable effects. For design situations where actions due
to uneven settlements may have favourable effects, these actions are not to be taken into account.

yp = recommended values defined in the relevant design Eurocode.

Tadanus A2.4(C) — Po3paxynkosi Besimunnu 1iii (STR/GEO) (Komnuekr C)

Criiiki Ta [TocTiiini aii [Tonnepenne | Benyua CympoBoxyroda
nepexiaHi Hamnpy)XeH- | 3MiHHa 3MinHa Tist (*)
PO3paxyHKOBI Hs st (%)
cutyamii
Hecnpusarnusa | CnpusitiviBa OcHoB IHmm
Ha
(sK1I10
€)
(¢. 6.10) VGj.supGkj.sup YGj,infGkjinf 7oP 70.1Qk.1 7Qiv0iQki

(*) 3minni gii posrasayti B Tadbmumsix A2.1 no A2.3.

[TPUMITKA. HarmionanpHuii J0MaTOK MOXE BCTAHOBIIOBAaTH BEIMYMHM ). PekomeHmoBaHi
HACTYIHI BEJIMYUHH )

VG,sup = 1,00

ve.int= 1,00

Yeset = 1,00

vo = 1,15 nns niff TpaHCIOPTHOrO Ta MIMIOXIAHOTO pyxy, Koiau aAii Hecnpustiausi (0, xomu
CIPUSTIIUBI)

yo = 1,25 ans niil 3aMi3HUYHOTO TPAHCIOPTY, Konu Aii HecnpusTiausi (0, Konu CpUSTINBI)

yo = 1,30 w1 3MiHHOT YaCTHHH TOPU30HTAIFHOTO TUCKY Ha 3€MJTIO IPYHTaMH, TPYHTOBUMH BOJIaMH,
BUIBHUMHU BOJIaMHU Ta 0ajacToM, Ui TOPU30HTAIBHOTO THCKY Ha 3€MIIIO Yepe3 MepeBaHTaKECHHS
TPAHCTIOPTHUM PYXOM, KOJIH JTii HecTipuaTiauBi (0, KO CIIPUSATINBI)

yo = 1,30 ass Beix IHIMIMX 3MIHHMX JiH, Koy Aii Hecripusiusi ( 0, KOJIK CIIPUSATINBI)

veset = 1,00 y pasi niHIHHOTO MPYXHOTO ab0 HETIHIWHOTO aHaji3y, IS PO3PaxXyHKOBUX CHUTYaIIii,
KOJIM [Iii, MOB’s3aHI 3 HEPIBHOMIPHUM OCIIaHHSIM, MOXXYTb MaTH HECHpPHUATIMBI Hacmiaku. s
pPO3paxyHKOBHX CHTYyalliii, KOJW [ii, TMOB’sI3aHI 3 HEPIBHOMIPHUM OCITAHHSAM, MOXXYTh MaTH




CIIPUSATINBI HACTIAKH, 111 i1 HE CJIIJT BpaxOBYBaTH.

Yp = PEKOMEHJIOBaH1 BEIMUMHU, BU3HAYCHI Y BIAMOBITHUX €BPOKOJAX.

A2.3.2 Po3paxyHkoBi BeJUYHMHH i Yy
BHNAKOBUX TAa CeHCMIiYHMX PO3PaXyHKOBHX
CHTYyalisX

(1) YacTtkoBi koedilieHTH Mik Ui TPAaHUYHUX
CTaHIB 3a EKCIUTyaTaliifHOI NPUAATHICTIO Y
BUMAJIKOBUX Ta CEHCMIYHUX PO3PaXxyHKOBHX
curyamisx (popmynu 6.11a - 6.12b) HaBeneni B
Tabmumi  A2.5. BenuuuHm  HaBeneHi B
Tabmumsx A2.1 no A2.3.

[MPUMITKA. [Ins celicMIYHUX PO3PaxyHKOBUX
cutyanii auB. Takox EN 1998.

A2.3.2 Design values of actions in the
accidental and seismic design situations

(1) The partial factors for actions for the
ultimate limit states in the accidental and
seismic design situations (expressions 6.11a to
6.12Db) are given in Table A2.5. y values are
given in Tables A2.1 to A2.3.

NOTE For the seismic design situation see also
EN 1998.

Table A2.5 - Design values of actions for use in accidental and seismic combinations of actions

Design situation Permanent actions Prestress | Leading | Accompanying variable
variable actions (*)
Unfavourable | Favourable action (*) Main Others
(if any)
Accidental(*) G sup Gyi,int P Ad w1,1Qk1 w2,iQxkii
(Eq. 6.11a/b) or
y2,1Qk.1
Seismic(***) G sup Gyi,int P Aea=71Aek w2,iQxkii
(Eq. 6.12a/b)

(*) In the case of accidental design situations, the main variable action may be taken with its
frequent or, as in seismic combinations of actions, its quasi-permanent values. The choice will be in
the National Annex, depending on the accidental action under consideration.

(**) Variable actions are those considered in Tables A2.1 to A2.3.

(***) The National Annex or the individual project may specify particular seismic design situations.
For railway bridges only one track need be loaded and load model SW/2 may be neglected.

NOTE The design values in this Table A2.5 may be changed in the National Annex. The
recommended values are y = 1,0 for all non seismic actions.
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Tabauusa A2.5 — Po3paxyHkoBi BeJIJMUMHM Aili ISl BUNIAJIKOBHX Ta ceficMiYHUX KOMOiHaNii

i
Po3paxynkoBa [Mocriitni mii [Tonepenne Benyuya | CynpoBomkyroua
CUTYyaIlis Halpy>KeHHs | 3MiHHa 3minHa ais (*)
Hecnpusitnuea | CrpusitiuBa nis (*) | OcuoBna | Immm
(K110 €)
Bunankosa (*) G sup Gyi,int P Ad w11Qk1 | w2,iQii
(0. 6.11a/b) or
W21Qk1
Ceiicmiuna ij,sup ij,inf P AEd:y|A l//Z,iQk,i
(***) Ek
(¢. 6.12a/b)

(*) V pasi BUIaJKOBUX PO3PaXyHKOBHX CHUTYaIlill, OCHOBHA 3MiHHA Jis MOXe OyTH NpuiHsTa 3 11
4acTO MOBTOPIOBAHWMH a00, SIK B CEHCMIYHMX KOMOIHAIlISAX i, KBa3i-MOCTIMHUMU 3HAYCHHSIMH.
Bubip Oyne B Haionansnomy Jlogatky, B 3aJ€:KHOCTI BiJl BUIMAIKOBOT Aii.

(**) 3minni aii posrasgarots B Tabmuigx A2.1 mo A2.3.

(***) Hauionaneuuii /logatok a00 OKpeMHH HPOCKT MOXYTh BH3HA4aTH OCOOJIMBI CeHCMiuHI
pPO3paxyHKOBI cuTyaliii. Jlyis 3ai3HUYHUX MOCTIB, Jie JUIIE OJHa KOJis Mae OyTH HaBaHTaKEHa,
Monemno HaBantaskenuss SW/2 MokHa 3HEXTYBaTH.

[TPUMITKA. Po3paxyHkoBi

BenuunHu B i Ta0mmid

A2.5 wMoxyTtb Oynu 3MIHEHI B

Hanionanenomy Jlonatky. PekomenoBani Bennunnu y = 1,0 111 BCi HeceliCMIuHUX M.

(2) Komu, B ocobnuBUX BHMaaKax, MOTPIOHO
pO3TIISIHYTH OAHY abo0 JeKUIbKa 3MIHHUX il
OJIHOYACHO 3 BUMAJKOBOIO [I€I0, MAIOTh OYyTH
BH3HAUEHI 1X MPe/ICTaBJICH] BEINYMHH.

[MPUMITKA. Hamnpuknan, y pa3i, KOJId MOCTH
30ymoBaHI 3a METOAOM KOHCOJBHOI 300pKH,
nmeBHI  Oy/iBeNbHI ~ HAaBAaHTAKEHHS  MOXHA
pPO3TISAATH OIHOYACHO 3 [i€I0 BUMAJAKOBOTO
MaaiHHS 301pHOI OJMHUIII. Bignosiaxi
NpEJICTaBlICHI  BEIWYMHH  MOXYTh  OYyTH
BU3HAUEH1 JJI1 OKPEMOT'O MPOEKTY.

(3) st BUKOHAHHS (a3u, MPOTATOM SKOI iCHYE

PHU3UK BTPAaTU CTATUYHOI PiBHOBArv, KOMOiHAaIis
Iii TOBUHHA OyTH HACTYITHOIO:

Zij,sup" "ZGKJ e+ P A "l/szck
i>1

(A2.2)

Jc:

(2) Where, in special cases, one or several
variable actions need to be considered
simultaneously with the accidental action, their
representative values should be defined.

NOTE As an example, in the case of bridges
built by the cantilevered method, some
construction loads may be considered as
simultaneous with the action corresponding to
the accidental fall of a prefabricated unit. The
relevant representative values may be defined
for the individual project.

(3) For execution phases during which there is a

risk of loss of static equilibrium, the
combination of actions should be as follows:
Zij,sup" "ZGKJ |nf" "P"+"A;|"+"l//2
j>1

(A2.2)

where:
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Qck XapakTepHa BeIMYMHA OYy/AiBEIbHHX
HaBaHTaXKEHb, K Ii¢ Bu3HaueHo B EN 1991-1-6
(To0TO xapakTepHa BEIUYHMHA BIiAMOBIIHOT

koMOiHamil rpyn Qca, Qcb, Qce, Qcds Qce T2 Qcr).

A2.4 I'paHuYHi CTaHU 32 HECY4YOI0 31aTHICTIO
Ta iHIIi TPAHUYHI CTAHH

A2.4.1 3arajbHi M0JI0KEHHA

(1) Hns TpaHWYHHX CTaHIB 332 HECYYOI
3IaTHICTIO PO3PAXYHKOBI BEJIIMUMHU JIA CIIIJT
Opatu 3 Tabmumi A2.6, 32 BUHATKOM, KOJHA B
EN 1991 no EN 1999 3a3Haueno iHIIe.

[MTPUMITKA 1. KoedimienTn y A
TPAHCIIOPTHOTO PyXy Ta IHIIUX MJid A
IPAaHUYHOTO CTaHy 3a HECYYOH 3/aTHICTIO
MOXYTh OyTH BH3Ha4YeHi B HarioHansHOMY
Honatky. PexomenoBani PO3paxyHKOBI
BeIMYMHM HaBeneHi B TaOmumi A2.6, 3 ycima
koedimienTamu y, 1o npuiiMarThes 3a 1,0.

Qcx is the characteristic value of construction
loads as defined in EN 1991-1-6 (i.e. the
characteristic value of the relevant combination

of groups Qca, Qcb, Qce, Qcds Qce and Qcr).

A2.4 Serviceability and other specific limit
states

A2.4.1 General

(1) For serviceability limit states the design
values of actions should be taken from
Table A2.6 except if differently specified in
EN 1991 to EN 1999.

NOTE 1 y factors for traffic and other actions
for the serviceability limit state may be defined
in the National Annex. The recommended
design values are given in Table A2.6, with all y
factors being taken as 1,0.

Table A2.6 - Design values of actions for use in the combination of actions

Combination Permanent actions Gd Prestress Variable actions Qd
Unfavourable Favourable Leading Others
Characteristic Gi.sup Gyjin P Qk1 #0,iQxi
Frequent Gisup Gj,inf P w1,1Qk1 w2,iQki
Quasi-permanent Gijisup Gii.inf P W2,1Qk,1 y2,iQk.i

Taéauus A2.6 — Po3paxyHKoBi BeJJMUUHM IS KOMOiHAIH il

Komb6inaris ITocriini aii Gd [Tonepenne 3minni aii Qd
HaIpyKEHHS
HecnpustiiuBa | Crpustinba OcHOBHI Tami
XapakTepHa Gj.sup Gj,inf P Q1 #0,iQxi
Yacto G sup Gyjinf P w11Qk1 w2,iQkii
MOBTOPIOBaHA
Kgasi-mmocriiina ij,sup ij,inf P \|12,1Qk,1 l//zyiQk,i

I[TPUMITKA 2. Hamionaneauit logaTox Moxke

NOTE 2 The National Annex may also refer to
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TaKOXK 3BEPTATHCS JO PIAKO IOBTOPIOBAHOI
KOMOI1HaI1 Ii.

(2) Kpurepiit HeCydoi 3MaTHOCTI CITiJ] BU3HAYATH
B 3QJICKHOCTI BiJl BUMOT JI0 HECy4oi 3/1aTHOCTI
BimmoBigHo 10 3.4 ta EN 1992 no EN 1999.
Jedopmartii cuig po3paxoByBaTH BiIIOBIIHO 10
EN 1991 nmo EN 1999 3a 1omomMororo
BIAIMOBIAHAX KOMOIHAI(M [miff BIAIIOBIAHO IO
bopmyn (6.14a) Ta (6.16b) (nmuB.
Tabmumto A2.6) 3 ypaxyBaHHSM BHUMOT JIO
HECyd4oi  3MaTHOCTI 1  BIAMIHHOCTI  MIXK
3BOPOTHUMH 1 HE3BOPOTHHMH TPAaHUYHUMU
CTaHaMH.

[TPUMITKA. Bumoru Ta KpuTepii Hecydoi
3aTHOCTI  MOXXYTh  BH3HAQYaTHUCS,  SIKIIO
HeoOxinHo, B HamnionaneHomy Jlogatky Ta ams
OKPEMOTO TIPOEKTY.

A2.4.2 Kpwurepiii Hecy4oi 31aTHOCTI 1010
nedopmanii Ta BiOpamii 1A aBTOMOOIJILHUX
MOCTIB

(1) He € npuitHATHMM, I aBTOMOOUIBHHUX
MOCTIB CJIiJl BU3HAYUTH BUMOTH Ta KpUTepii, 110
CTOCYIOTBCS:

- OIAHATTSA HACTUILY MOCTY Oij1s1 omop,

- TIOWIKOJDKEHHS OMOp KOHCTPYKITii.

[MPUMITKA. ITigasaTTs HA Kparo HACTUITy MOXKE
MOCTaBUTH MiJ 3arpo3y 0e3neKy TpaHCIOPTHOTO
pyxXy Ta TOHIKOJUTH CTPYKTYpHI 1 He
CTPYKTYpHI  eneMeHTH. [ligHATTS  MOXXHa
YHUKHYTH, BUKOPHCTOBYIOUM OUIbII BHCOKUMN
piBeHb Oe3nekd, HIDK 3a3BUYaldl  MPUHUHATO
IPaHUYHUX CTaHIB 32 HECYYOIO 3/IaTHICTIO.

(2) I'pannuH1 cTaHM 32 HECYYOIO 3/IaTHICTIO M1J
yac BUKOHAHHSA CJIII BU3HAYUTHU BIANOBIIHO IO
EN 1990 no EN 1999.

(3) He € mupudHATHUM, a8 aBTOMOOILTBHUX
MOCTIB CJIiJl BU3HAUYUTH BUMOTH Ta KpUTepii, 10
CTOCYIOThCS JeopMalriii Ta BiOpartii.

[TPUMITKA 1. IlepeBipKy rpaHUUHUX CTaHIB 3a
HECY4YOl 3JaTHicTI0O Imoao aedopmamii Ta
BiOparii HEOOXIMHO pPO3TIANATH JIMIIE Y
BHHSATKOBUX BHIIAAKaX JUIS aBTOMOOLIBHHUX
MocTiB. Yacto moBTOproBaHa KOMOIHAIS i
PEKOMEHIYEThCS IS OI[IHKU AedopMariii.

the infrequent combination of actions.

(2) The serviceability criteria should be defined
in relation to the serviceability requirements in
accordance with 3.4 and EN 1992 to EN 1999.
Deformations  should be calculated in
accordance with EN 1991 to EN 1999 by using
the appropriate combinations of actions
according to expressions (6.14a) to (6.16b) (see
Table A2.6) taking into account the
serviceability requirements and the distinction
between reversible and irreversible limit states.

NOTE Serviceability requirements and criteria
may be defined as appropriate in the National
Annex or for the individual project.

A2.4.2 Serviceability criteria regarding
deformation and vibration for road bridges

(1) Where relevant, requirements and criteria
should be defined for road bridges concerning:

- uplift of the bridge deck at supports,

- damage to structural bearings.

NOTE Uplift at the end of a deck can jeopardise
traffic safety and damage structural and non
structural elements. Uplift may be avoided by
using a higher safety level than usually accepted
for serviceability limit states.

(2) Serviceability limit states during execution
should be defined in accordance with EN 1990
to EN 1999

(3) Requirements and criteria should be defined
for road bridges concerning deformations and
vibrations, where relevant.

NOTE 1 The verification of serviceability limit
states concerning deformation and vibration
needs to be considered only in exceptional cases
for road bridges. The frequent combination of
actions is recommended for the assessment of
deformation.
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[TPUMITKA 2. Bibpariii aBToMOOIIbHUX MOCTIB
MOXYTh MAaTH pi3HE MOXO/PKEHHS, 30Kpema, il
TPAaHCIIOPTHOTO pyXy Ta Aiil BiTpy. s BiOparii
yepe3 naii Bitpy amB. EN 1991-1-4. nsa
BiOpaIliii, BHKJIMKAaHUX TPAHCIOPTHUM PYXOM,
KpuTepii KOoM(pOpTy, MOXKIUBO, JOBEAETHCS
po3paxyBatd. MOKIHMBO, TaKOX JOBEICThCS
BpaxyBaTH BTOMY.

A2.4.3 llepeBipkn moa0 BidOpamii mimoxigiHux
MOCTIB Yepe3 pyX mimoxojais

[TPUMITKA. JIns BiOpariiii uepe3 aii BiTpy TUB.
EN 1991-1-4.

A2.4.3.1 Po3paxyHkoBi cuTyauii Ta nop’si3aHi
3 HUMH NPUIYIIEHHS PyXy

(1) PospaxynkoBi cutyanii (amuB. 3.2) cmifg
Oo0MpaTH 3aJeXKHO BiJ PyXy IMIIIOXOMIB, SKUH
JIONYCKAEThCSI HA OKPEMOMY  IIIIOXiTHOMY
MOCTI TIPOTATOM NPOEKTHOTO TEPMiHY HOTo
CITykO0Hu.

I[TPUMITKA. Po3paxyHKOBI cuTyallli MOXYTh
BPAaxOBYBAaTH Te€, SIKUM YMHOM PYX TPAaHCHOPTY
Oyne JI03BOJISATHCA, peryiroBaTHCs i
KOHTpPOJIIOBAaTHUCS, B 3aJI€KHOCTI BiJI OKpPEMOTO
IPOEKTY.

(2) B 3amexHoCTi Big aHaIi30BaHOI ILIOIII
HACTWIIy a00 4YacTWUHHW IUIONII HACTHIY, B
PO3paxyHKOBIH cHUTYyaIlll, Ka PO3TIAIAETHCS SIK
CTiliKa pO3paxyHKoOBa CUTYyaIlis, cimin
BpPaxOBYBaTH HasBHICTb Ipymu Bix 8 10 15 ocib
31 3BUYaHOIO XOI600I0.

(3) B 3amexHoCTi Big aHaTi30BaHOI ILIOIII
HacTWIy abo YacTUHM IUIOLII HACTWIIy, IHIII
KaTreropii TPaHCIOPTHOTO pPyXy, IOB’S3aHI 3
PO3paxyHKOBUMH CHUTYalisIMU, KI MOXYTb OyTH
CTIUKUMHU, TEpeXiHUMH ab0 BUIMAJIKOBUMHU,
MOBMHHI 3a3HAYATUCS Y BIAMOBIIHUX BHUITAJKaX,
B TOMY YHCII:

- HagBHICTb IMOTOKY IIIIOXOAIB (3HAYHO
OinbIe, HiX 15 0ci0),

- BHUIIQJKOBI CBATKOBI abo xopeorpadiuHi
oil.

NOTE 2 Vibrations of road bridges may have
various origins, in particular traffic actions and
wind actions. For vibrations due to wind actions,
see EN 1991-1-4. For vibrations due to traffic
actions, comfort criteria may have to be
considered. Fatigue may also have to be taken
into account.

A2.4.3 Verifications concerning vibration for
footbridges due to pedestrian traffic

NOTE For vibrations due to wind actions, see
EN 1991-1-4.

A2.4.3.1 Design situations and associated
traffic assumptions

(1) The design situations (see 3.2) should be
selected depending on the pedestrian traffic to
be admitted on the individual footbridge during
its design working life.

NOTE The design situations may take into
account the way the traffic will be authorised,
regulated and controlled, depending on the
individual project.

(2) Depending on the deck area or the part of the
deck area under consideration, the presence of a
group of about 8 to 15 persons walking normally

should be taken into account for design
situations considered as persistent design
situations.

(3) Depending on the deck area or the part of the
deck area under consideration, other traffic
categories, associated with design situations
which may be persistent, transient or accidental,
should be specified when relevant, including:

- the presence of streams of pedestrians
(significantly more than 15 persons),
- occasional festive or choreographic events.
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[TPUMITKA 1. 1li xareropii TpaHCIIOPTHOTO
pPyXy Ta BIAMOBiMHI pPO3paxyHKOBI CHTYaIlli,
MOKJIMBO, TOTpiOHO Oynme y3roauTd st
OKPEMOT'0 TIPOCKTy, HE TUIBKH ]I MOCTIB B
TyCTOHACENICHUX MICHKUX paiioHaX, a TaKOX Y
Oe3rocepeHiil OJM3BKOCTI B 3alII3HUYHHUX 1
aBTOOYCHMX BOK3aJIiB, IIKUI, a00 OyIb-SKHX
IHIIUX MiCIlb, € MOXKE 30MpaTucs HATOBM, abo
OyIb-siIka BaXXIMBa CIHOpPyJa TPOMAICHKOTO
JOCTYIY.

I[TPUMITKA 2. BusnaueHHs poO3paxyHKOBHX
CUTyallii [IOJ0 BHIMAJKOBHX CBSATKOBUX abo0
xopeorpadiuyHMX  TOAIHN 3QJICKUTh BiJl
OUIKYBaHOTO CTYIEHS iX KOHTPOIIO 3 OOKYy
BiJIMOBIAAILHOTO BiIacHUKa abo oprany. Hi onxe
NPaBWJIO TIEPEBIPKM B IMHOMY TYHKTI HeE
nepenbaueHe 1,  MOXIIMBO,  JOBEIEThCS
MPOBOAWTH CHEIiaNbHI JocTipkeHHs. JlesKi
BIJOMOCTI TPO  BIANOBIAHI  PO3PaXyHKOBI
KpUTepil MOXHa 3HAUTH y  BiINOBIIHIN
JiTeparypi.

A2.4.3.2 Tlimoxinui kputepii komdopTty (st
HeCy4oi 31aTHOCTI)

(1) Kpurepii xkomdopTy ciin  BuU3HAYaTH 3
TOYKM  30pYy MaKCHUMaJIbHO  JOIYCTHUMOIO
MPUCKOPEHHS Oy/1b-SKOi YaCTUHU HACTHITY.

[TPUMITKA. Kpurepii MOXyTb BH3HA4aTHCA,
AKIo HeoOxinHo, B HamionamsHoMy /[lomaTky
abo qus  okpemoro mpoekty. Hacrymni
npuckopeHHs (M/S2) € PpeKOMEHIO0BaHHMHU
MaKCUMaJbHUMH 3HAUEHHSAMH IS OyIb-sKOi
YaCTUHH HACTHITY:

1) 0,7 st BepTUKAIBLHUX BiOpaIliid,

i) 0,2 g TOpU3OHTAIBHHUX BiOpaliii B
pe3yibTaTi HOPMAJIHLHOTO BUKOPUCTAHHS,

iii) 0,4 11 BUHATKOBUX YMOB TIPU HATOBIII.

(2) IlepeBipky kputepiiB komdopTy  ciifg
BUKOHATH, SKIIO OCHOBHA YacTOTa HAaCTUILY
MEHIIIE:

- 5 I'm ana BepTUKaNbHOI BiOparrii,
- 2,5 T'u nns ropu3OHTAIBHOI
KpYyTUJIbHOT BiOparii.

(6okoBoOT) 1

[TPUMITKA. J[lani, 1m0 BUKOPHUCTOBYIOTHCS B
pO3paxyHKax, BHACIIJOK HYOTO 1 pe3yibTarTu,
MOXYTh OyTH JyXK€ BHCOKOI HEBHU3HAYCHOCTI.
Konu kpurepii kompopTy HE 3a10BOIBHAIOTHCS

NOTE 1 These traffic categories and the
relevant design situations may have to be agreed
for the individual project, not only for bridges in
highly populated urban areas, but also in the
vicinity of railway and bus stations, schools, or
any other places where crowds may congregate,
or any important building with public
admittance.

NOTE 2 The definition of design situations
corresponding to occasional festive or
choreographic events depends on the expected
degree of control of them by a responsible
owner or authority. No verification rule is
provided in the present clause and special
studies may need to be considered. Some
information on the relevant design criteria may
be found in the appropriate literature.

A2.4.3.2 Pedestrian comfort criteria (for
serviceability)

(1) The comfort criteria should be defined in
terms of maximum acceptable acceleration of
any part of the deck.

NOTE The criteria may be defined as
appropriate in the National Annex or for the
individual project. The following accelerations
(m/s2) are the recommended maximum values
for any part of the deck:

i) 0,7 for vertical vibrations,

i) 0,2 for horizontal vibrations due to normal
use,

iii) 0,4 for exceptional crowd conditions.

(2) A verification of the comfort criteria should
be performed if the fundamental frequency of
the deck is less than:

- 5 Hz for vertical vibrations,

- 2,5 Hz for horizontal (lateral) and torsional
vibrations.

NOTE The data used in the calculations, and
therefore the results, are subject to very high
uncertainties. When the comfort criteria are not
satisfied with a significant margin, it may be
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3HAYHHUM 3a1acoM, MOJKJIHUBO, € HEOOXITHUM
nepeadauuTd B PO3paxyHKax  MOXJIMBE
BCTAHOBJICHHS JIeMII(epiB B KOHCTPYKLIIO MicCIis
il 3aBepiieHHsA. Y TaKUX BHIMAJKaX PO3POOHUK
NOBUHEH PO3IJIIHYTH 1 BHU3HAYUTU OyIb-sKi
BUMOTM  TECTyBaHb  IIpM  BBEIEHHI B
eKCIUTyaTaliio.

A2.4.4 TlepeBipku moao nedopmaiiii Ta
BiOpamiii sl 3aJ1i3HUYHUX MOCTIB

A2.4.4.1 3arajinHi M0JI0KEeHHH

(1) e monoxenns A2.4.4 HaBOAWTH TIPaHUII
nedopmartii Ta BiOpartii, sIKi ci1ig BpaxyBaTu npu
MPOEKTYBaHHI HOBHX 3aT13HUYHUX MOCTIB.

[TPUMITKA 1. Haamipui nedopmarii Mocty
MOXYTh TOCTaBUTH IIiJ] 3arpo3y TPaHCTIOPTHUH
pPyX, CTBOPIOIOYM HENPUHHATHI 3MIHU Y
BEePTUKAJBbHIM 1 TOPHU3OHTAIBHIM Treomerpii
KOMii, HaAMIpHI 3ali3HUYHI HANpPYKEHHA 1
BiOpamii B KOHCTpPyKHisix wmocTy. Hanwmiphi
BiOpaiii MOXXYTh MPHUBECTH A0 HECTAOLIBHOCTI
OamacTy 1  HENPUIYCTUMOTO  3HUKEHHS
KOHTAaKTHUX CWJI B 3aJi3HUYHHMX KOJIEcax.
Hanmipai nedopmaiiii MOXKyTh TaKoX BITMHYTH
Ha HaBaHTaXEHHS Ha CHUCTEMYy KoJjii/MicT, 1
CTBOPUTH YMOBH, SIKI BUKIIUKAIOTh TUCKOMQOPT
MacaXUpIB.

I[TPUMITKA 2. J[lebopmamis Ta BiOparis
rpaHullb, $BHI a00 HEABHI B JKOPCTKHUX
KpUTEpisix MOCTY, HaBeneHi B A2.4.4.1(2)P

I[MTPUMITKA 3. Hamionansumii JlomaTok Moxke
BH3HAuUaTH Mexi1 Aedopmarliii 1 Bibparii, ki ciij
BpPaxoOBYBaTH IPH MPOCKTYBaHHI THUMYACOBUX
3aM3HAYHNX MOCTIB. Harmionampauii JogaTok
MOK€  HaJaBaTH  OCOOJMBI  BHMOTH [0
THUMYaCOBUX MOCTIB, B 3aJIe)KHOCT1 Bii yMOB, B
SKUX BOHH BHKOPUCTOBYIOTHCS (HANPHUKIAN,
CrieniajibHi BUMOTH ISl KOCHX MOCTIB).

(2P Ilepeipku nedopmartii
3[1HCHIOIOTHCS 3 METOIO
TPaHCIOPTHOTO  PyXy  3a
NyHKTaMU:

- BepPTUKaJbHI TPUCKOPEHHS HACTWIy (1100
YHUKHYTU HECTaOUIbHOCTI Oamacry i
HETPUITYCTHMOTO 3HWKCHHSI KOHTaKTHHX CHJI B
3aIi3HMYHUX Kojecax — quB. A2.4.4.2.1),

Ha MOCTY
Oe3neku

HAaCTyITHUMH

necessary to make provision in the design for the
possible installation of dampers in the structure
after its completion. In such cases the designer
should consider and identify any requirements
for commissioning tests.

A2.4.4 Verifications regarding deformations
and vibrations for railway bridges

A2.4.4.1 General

(1) This clause A2.4.4 gives the limits of
deformation and vibration to be taken into
account for the design of new railway bridges.

NOTE 1 Excessive bridge deformations can
endanger traffic by creating unacceptable
changes in vertical and horizontal track
geometry, excessive rail stresses and vibrations
in bridge structures. Excessive vibrations can
lead to ballast instability and unacceptable
reduction in wheel rail contact forces. Excessive
deformations can also affect the loads imposed
on the track/bridge system, and create conditions
which cause passenger discomfort.

NOTE 2 Deformation and vibration limits are
either explicit or implicit in the bridge stiffness
criteria given in A2.4.4.1(2)P.

NOTE 3 The National Annex may specify limits
of deformation and vibration to be taken into
account for the design of temporary railway
bridges. The National Annex may give special
requirements for temporary bridges depending
upon the conditions in which they are used (e.g.
special requirements for skew bridges).

(2)P Checks on bridge deformations shall be
performed for traffic safety purposes for the
following items:

- vertical accelerations of the deck (to avoid

ballast instability and unacceptable reduction in
wheel rail contact forces — see A2.4.4.2.1),
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- BEPTUKAIbHUU MPOTUH BCIOAHM MO KOXKXHOMY
NPOMDKKY (1st  3a0e3leueHHsT MPUHHATHOTO
paiiycy BepTHKaIbHOI KOMIl 1 B3araji MIITHUX
KOHCTpYKIIi - muB A2.4.4.2.3 (3)),

- HECTPUMHE MHIAHATTS omop (100 YHUKHYTH
nepeYacHoOro pyHHYBaHHS OIOPH),

- BEpPTUKAJIBHUN MPOTUH Kparw HACTHIY 3a
onopaMu (100 YHUKHYTH AecTabimizarii KoJii,
OOMEXUTH BIUIMB Ha 3aJi3HUYHI KPIMWIbHI
CUCTEMU CWJI MIIHATTI Ta OOMEXKUTH HOIATKOBI
3aJTi3HUYHI HanpyXeHHs - 1uB A2.4.4.2.3 (1) ta
EN1991-2, 6.5.4.5.2)

- TOBOPOT HACTWIY BHMIPIOETBCS Y3JIOBXK
HEHTPaAIBHOI JIIHIT KOJKHOIT KOJIIi Ha IMiaXoaax /10
MOCTy 1 yepe3 MicT (o0 3BeCTH A0 MiHIMyMYy
PHU3HK 3aJ1I3HUYHOI aBapii - 1uB A2.4.4.2.2).

[IPUMITKA. A2.4.4.2.2 wMicTUTh IIOE€IHAHHSA
0€3MeKr TPAHCIIOPTHOTO pPyXy Ta Kputepii
KOM(pOpPTY HacakupiB, AKI 33JOBOJBHSIOTH SIK
0e3meKy JOpPOXKHBOTO pPyXy, TaK 1 BHMOTH
KOM(pOPTY Macaxupis.

- o0epTaHHs KpaiB KO’KHOI'O HACTUJIYy HABKOJIO
MOTIEPEYHO1 OCl a00 YMOBHE MOBHE OOepTaHHS
MDK  CYCIAHIMH  KpasMu  HacTuiy (100
OOMEXHUTH JI0AATKOB1 3aJII3HUYHI HAIPYXEHHS
(muB. EN 1991-2, 6.5.4), 0OMeXuTH BIUIMB Ha
3aJI3HUYHI ~ KPIOWIbHI ~ CUCTEMHM CWJI  Ta
OOMEXUTH KYTOBUH pPO3pUB B pACIIUPEHOMY
IUTaH1 Ta JIUCTaxX CTpUIOK — uB. A2.4.4.2.3 (2)),

- TO3/0BXKHE 3MIIIEHHS Kpal  BEPXHbBOI
MOBEPXHI HACTIITY Yepe3 MO30BXKHE 3MIIIECHHS 1
o0epTaHHs Kparo HacTuiay (00 OOMEKUTH
JIOIATKOB1 3aJII3HUYHI HAMPYKEHHS 1 3BECTH JI0
MiHIMYMY MOpYIIEHHS OaiacTy Kojii 1 CyMiKHE
dopmysanns komii — quB. EN 1991-2, 6.5.4.5.2),
- TOPHU3OHTAJIbHE MOINEpeyYHe BIAXUICHHS (115
3a0e3TneueHHs] TPUHHATHOTO TOPU30HTAIHHOTO
paniycy komii — 1uB. A2.4.4.2.4, Tabnuus A2.8),
- TOpH3OHTAIIbHE oOepTaHHs HACTHITY
HAaBKOJIO BEPTUKAIBHOI OCI MO KpasiM HaCTUIY
(mu1st 3a0e3mneueH s MPUHHATHOI TOPU3OHTAIBLHOT
reomeTpii KoJii 1 KoM(popTy HacaxupiB — IMB.
A2.4.4.2.4, Tabnuusa A2.8),

- oOMeXeHHS Ha TMeplly BJIACHY YacTOTy
norepevHoi BiOpallii mpojaboTy, 00 YHUKHYTH
BUHUKHEHHS PE30HAHCY MK IMi3HIIIO X000

eKimaky Ha CBOEMY XOIy 1 MOCTYy — JIHB.
A2.4.4.2.4(3).
[TPUMITKA. € ¥ iHmi HesBHI KpuTepii

- vertical deflection of the deck throughout
each span (to ensure acceptable vertical track
radii and generally robust structures — see
A2.4.4.2.3(3)),

- unrestrained uplift at the bearings (to avoid
premature bearing failure),

- vertical deflection of the end of the deck
beyond bearings (to avoid destabilising the
track, limit uplift forces on rail fastening
systems and limit additional rail stresses — see
A2.4.4.2.3(1) and EN1991-2, 6.5.4.5.2),

- twist of the deck measured along the centre
line of each track on the approaches to a bridge
and across a bridge (to minimise the risk of train
derailment — see A2.4.4.2.2),

NOTE A2.4.4.2.2 contains a mix of traffic
safety and passenger comfort criteria that satisfy
both traffic safety and passenger comfort
requirements.

- rotation of the ends of each deck about a
transverse axis or the relative total rotation
between adjacent deck ends (to limit additional
rail stresses (see EN 1991-2, 6.5.4), limit uplift
forces on rail fastening systems and limit
angular discontinuity at expansion devices and
switch blades — see A2.4.4.2.3(2)),

- longitudinal displacement of the end of the
upper surface of the deck due to longitudinal
displacement and rotation of the deck end (to
limit additional rail stresses and minimise
disturbance to track ballast and adjacent track
formation — see EN 1991-2, 6.5.4.5.2),

- horizontal transverse deflection (to ensure
acceptable horizontal track radii — see
A2.4.4.2.4, Table A2.8),

- horizontal rotation of a deck about a vertical
axis at ends of a deck (to ensure acceptable
horizontal track geometry and passenger
comfort — see A2.4.4.2.4, Table A2.8),

- limits on the first natural frequency of lateral
vibration of the span to avoid the occurrence of
resonance between the lateral motion of vehicles
on their suspension and the bridge — see
A2.4.4.2.4(3).

NOTE There are other implicit stiffness criteria
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JKOPCTKOCTI B MeEXaxX BJIACHOT YaCTOTH MOCTY,
HaBeneHi B EN 1991-2, 6.4.4 1 npu Bu3Ha4YeHHI
TUHAMIYHUX KOEQIIIE€HTIB IS IIOYUX TOi3]IiB
BigmoBigHo g0 EN 1991-2, 6.4.6.4 ta EN1991-2
Honatox C.

(3) IlepeBipku Ha nedopmariiii MOCTYy MarOTh
3MIMCHIOBATHCS UIT  KOMGMOPTY Taca)Kupis,
TOOTO TIepeBipKa BEPTUKAIHLHOTO BIIXUICHHS
HACTWJIY 3 METOK OOMEXCHHS MPHUCKOPEHHS
TiJIa BaroHy BiAMOBiAHO 10 A2.4.4.3.

(4) I'panuti, 3a3HaueHi B A2.4.4.2 ta A2.4.4.3
BpPaxOBYIOTh MOM'SIKIIICHHS BILTUBY
eKCILTyaTarii KoJii (HampyuKiIal, JUIsk TIOI0JIaHHS
BIUIMBY OCiaHHA (yHAaMEHTy, MOB3Y4OCTi,
TOIIIO).

A2.4.42 Kpurepii Oe3nekH TPaHCIOPTHOIO
pPyxy

A2.4.4.2.1 BepTukanbHe MPUCKOPEHHS HACTUITY

()P s 3a0e3edeHHs Oe3mnexu
TPAHCIIOPTHOIO  PYXY, ne HeoOX1IHUI
JUHAMIYHUNA aHalli3, epeBipKka MaKCUMalbHOTO
MPUCKOPEHHSI HACTHIIy 4Yepe3 [ii 3ai3HUYHOTO
pyXy Mae po3risiiaTHCs sK BUMora Oe3neku

TPAHCIIOPTHOTO PYXY, nepeBipeHa  Ha
TPaHUYHUI CTaH 3a HECY4YOl 3/aTHICTIO,
nparne31aTHOCTI TUTSt 3ano0iraHHs

HecTadlIbHOCTI KOil.

(2) Bumorm a0 BH3HAYCHHS HEOOXIJIHOCTI
JUHAMIYHOTO aHami3zy HaBeaeHi B EN 1991-2,
6.4.4.

(3)P Skimio nuHaMivyHUK aHaJi3 HEOOXITHUM, BIH
Ma€ BIJIMOBIIATH BHUMOTaM, HAaBEJIECHUM Y

EN 1991-2, 6.4.6.

[TPUMITKA. 3a3Buuail morpiOHO pPO3IISHYTH
JUIIEe  XapaKTepUCTUKY Al 3ali3HUYHOIO
TpaHcnopty BiamosiaHo 1o EN 1991-2, 6.4.6.1.

(4P MakcumanbHi BENWYMHU TMPHUCKOPEHHS
HACTUJTy MOCTY, SIKI pO3PaXOBYIOTHCS TTO KOXKHIN
KOJIii, HE TIOBMHHI MEPEBUIIYBAaTH HACTYITHHUX
PO3paxXyHKOBUX 3HAYCHD:

1) Ppt UTst GATACTHOT KOJIIT,

i) ygr A KOS, Ge3mocepeIHbO CKPIMICHUX 3
KOJIIEI0 YH eJIEMEHTaMU KOHCTPYKIIi, sKi

in the limits of bridge natural frequency given in
EN 1991-2, 6.4.4 and when determining
dynamic factors for real trains in accordance
with EN 1991-2, 6.4.6.4 and EN1991-2
Annex C.

(3) Checks on bridge deformations should be
performed for passenger comfort, i.e. vertical
deflection of the deck to limit coach body
acceleration in accordance with A2.4.4.3.

(4) The limits given in A2.4.4.2 and A2.4.4.3
take into account the mitigating effects of track
maintenance (for example to overcome the
effects of the settlement of foundations, creep,
etc.).

A2.4.4.2 Criteria for traffic safety

A2.4.4.2.1 Vertical acceleration of the deck

(1)P To ensure traffic safety, where a dynamic
analysis is necessary, the verification of
maximum peak deck acceleration due to rail
traffic actions shall be regarded as a traffic
safety requirement checked at the serviceability
limit state for the prevention of track instability.

(2) The requirements for determining whether a
dynamic analysis is necessary are given in
EN 1991-2, 6.4.4.

(3)P Where a dynamic analysis is necessary, it
shall comply with the requirements given in
EN 1991-2, 6.4.6.

NOTE Generally only characteristic rail traffic
actions in accordance with EN 1991-2, 6.4.6.1
need to be considered.

(4)P The maximum peak values of bridge deck
acceleration calculated along each track shall not
exceed the following design values:

1) ypt for ballasted track;
i) ygr for direct fastened tracks with track and
structural elements designed for high speed
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CHPOEKTOBaHI JIJIsl BUCOKOUIBUIKICHOTO PYyXY
JUISL BCIX €JIEMEHTIB, sKI MIATPUMYIOTH KOJIiIO,
BPaxOBYIOYM YacTOTH (BKJIFOUAIOUU PO3TIIST
MOB's3aHUX (POPM PEKHUMIB) 10 OLIBIION 3:

1) 30 I';

il) pO3MIAIAETHCA YacTOTa OCHOBHOTO PEKUMY
BiOparii enemenra B 1,5;

iii) gacrora BiOparrii
eJIEMEHTA.

TPETHOIO  PEKUMY

ITPUMITKA. Benuuunu Ta MOB'A3aHi 3 HUMH
O0OMEKEHHS YaCTOTH MOXXYTh OyTH BH3HAY€HI B
Hamionansnomy  Jlomatky.  PexomenmoBani
BCJIMYUHM:

Yot = 3,5 m/c?

Ydf = 5 M/C2

A2.4.4.2.2 TIoBOpOT HACTHITY

(1)P IloBopor HacTHWily MOCTYy Mae OyTH
pPO3paxoBaHM 3 YpaxyBaHHSIM XapaKTePHHUX
BennunH Mopeni Hasanraxkenus 71, a Takox
SW/0 unu SW/2, noMHOK€EH] Ha BiANOBIAHUI P
Ta o 1 Mongem Hapanraxenns HSLM,
BKJIIOUAIOYU BIiAIIEHTPOBI BIUIMBH, BiJMOBIIHO
1o EN 1991-2, 6.

[ToBopoT Mae OyTH mepeBipeHUIl Ha MiAXOJl A0
MOCTYy, 4Yepe3 MICT 1 Ha BHUi3Al 3 MOCTY (IUB.
A2.4.4.1(2) P).

(2) Makcumanbhuit moBopot t [Mm/3Mm] mupusan
komii S [M] 1,435 M 3 HOBXHHOI IMOHAL 3 M
(Pucynox A2.1) He TOBHHEH TIE€PEBHIYBATH
BEJIMYHMH, HaBedeHnX B Taomumi A2.7:
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Pucynok A2.1 — BuzHaueHHsI IOBOPOTY
HACTHJTY

Ta6auus A2.7 — I'pannyHi BeTHYHHHU
NMOBOPOTY HACTHJIY

traffic

for all members supporting the track considering
frequencies  (including  consideration  of
associated mode shapes) up to the greater of:

1) 30 Hz;

i) 1,5 times the frequency of the fundamental
mode of vibration of the member being
considered;

i) the frequency of the third mode of vibration
of the member.

NOTE The values and the associated frequency
limits may be defined in the National Annex.
The recommended values are:

ybt = 3,5 m/s2
ydf =5 m/s2

A2.4.4.2.2 Deck twist

(1)P The twist of the bridge deck shall be
calculated taking into account the characteristic
values of Load Model 71 as well as SW/0 or
SW/2 as appropriate multiplied by ® and a and
Load Model HSLM including centrifugal
effects, all in accordance with EN 1991-2, 6.

Twist shall be checked on the approach to the
bridge, across the bridge and for the departure
from the bridge (see A2.4.4.1(2)P).

(2) The maximum twist t [mm/3m] of a track
gauge s [m] of 1,435 m measured over a length
of 3 m (Figure A2.1) should not exceed the
values given in Table A2.7:

S

5y -~
2
s
-

=171
Figure A2.1 - Definition of deck twist

Table A2.7 — Limiting values of deck twist

Hiana3on MakcumanabHui Speed range V Maximum twist t
mBHAKOCTI V noBoport t (Mm/3m) (km/h) (mm/3m)
(KkM/TOIMHY) V<120 t<ty

V<120 t<t; 120 <V <200 t<ty
120 <V <200 t<t V> 200 t<ts
V> 200 t<ts
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[TPUMITKA. Benuuunu t MOXyTh BUZHAYATUCS
B Hamtionansnomy Jlonarky.
PexomennoBani BenuuuHu t:

tl = 4,5
t2 = 3,0
t3 = 1,5

Benmuuunu mis xomii 3 BiAMIHHOIO IIHPHUHOIO
Mo>ke Bu3HauaTucs B HamonansaoMy JlomaTky.

(3) P IloBuuii moOBOpPOT KOIii, MOB'S3aHHUN 3
OyIb-KUM TIOBOPOTOM, SIKHH MOXKe OyTu
MPHUCYTHIHN Ha KOJIii, KOJIM MICT HE MIIJIATAE JIisIM
3ai3HUYHOTO pPyXy (HampuKiIala, TMepexiaHa
KpHBa), a TaKOX IOBOPOT KOJii y 3B'SI3KYy 3
MOBHOIO AeopMalli€ro MOCTY B pe3yabTaTi Aiit
3JTI3HAYHOTO PYXY, HE TIOBUHEH IEPEBUIIIYBATH
tr.

[MPUMITKA. Bennunna tt MoXe BU3HAUYaTHUCS B
Hamionanmeaomy  Jlomatky.  PexkomenmoBana
BenuuuHa tt=7,5 Mm/3Mm.

A2.4.4.2.3 BeptukanbHa nedopMmariiis HaCTHITY

(1) Mna Bcix koH@irypami KOHCTpyKUii 3
KJ1aCU(1KOBaHUM (cucTeMaTU30BaHUM)
XapaKTepHUM BEPTUKAJIbHUM HABAaHTAKEHHSIM
BigmoBimHo 1o EN1991-2, 6.3.2 (i, nme
HeoOxinHo, KiacudikyBatu SW/0 ta SW/2
BianosigHo A0 EN 1991-2, 6.3.3) makcumasnbHe
MIOBHE BEpTUKaJIbHE BIJIXUJICHHS, AKe
BUMIPIOETBCS  B3JIOBXK  Oyab-sfikoi  Komii 1
NOB’si3aHE 3 JisMH 3alli3HUYHOTO pPyXY, He
noBuHHe nepesuiyBata L/600.

I[TPUMITKA. JlomaTkoBi BUMOTH 0 OOMEXEHOT
BEePTHKAIBHOI Aedopmariii ams OamacTHUX 1
HeOaaCTHUX MOCTIB MOXKYTh OYTH 3a3HaueHl y
BIMOBIAHMX BUMangkax B HarionansHOMY
JlonmaTky abo sl OKpEMOTO MPOCKTY.

= R R e

&1 Gs

Pucynok A2.2 — BuzHaueHHs1 KYTOBHX
NMOBOPOTIB HA KPAI0 HACTHJLY

2) B EN1991-2, 6.5.4 wmaroThcs Ha YyBa3i
OOMEXEHHS Ha TIOBOPOTH KpaiB HACTHITY
0aTacCTHOTO MOCTY.

NOTE The values for t may be defined in the
National Annex.
The recommended values for the set of t are:

tl = 4,5
tz = 3,0
t3 = 1,5

Values for a track with a different gauge may be
defined in the National Annex.

(3) P The total track twist due to any twist which
may be present in the track when the bridge is
not subject to rail traffic actions (for example in
a transition curve), plus the track twist due to the
total deformation of the bridge resulting from
rail traffic actions, shall not exceed tr.

NOTE The value for tt may be defined in the
National Annex. The recommended value for tr
is 7,5 mm/3m.

A2.4.4.2.3 Vertical deformation of the deck

(1) For all structure configurations loaded with
the classified characteristic vertical loading in
accordance with EN 1991-2, 6.3.2 (and where
required classified SW/0 and SW/2 in
accordance with EN 1991-2, 6.3.3) the
maximum total vertical deflection measured
along any track due to rail traffic actions should
not exceed L/600.

NOTE Additional requirements for limiting
vertical deformation for ballasted and non
ballasted bridges may be specified as
appropriate in the National Annex or for the
individual project.

= R N =

&1 O3

Figure A2.2 - Definition of angular rotations
at the end of decks

(2) Limitations on the rotations of ballasted
bridge deck ends are implicit in EN 1991-2,
6.5.4.
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[TIPUMITKA. Bumorm 1m0  HebamacTHHX
KOHCTPYKIIIH MOXYTh OyTHM 3a3HaueHl B
Hamionaneaomy JlonaTky.

(3) MarTe Oytm 3a3Ha4YeHi JAOAATKOBI

OOMEKEHHS KYTOBHX ITOBOPOTIB Ha Kpasx
HACTHJIIB B Oe3mocepenHiii OMM3bKOCTI  BiJ
PO3IIMPEHOrO IUIaHy, CTPLIOK Ta Mepemnpan i T..1.

[TPUMITKA. omaTtkoBi OOMEXKEHHS KyTOBHX
MIOBOPOTIB MOKYTh BU3HAYATHUCS B
HamionanmeHomy JlomaTky abo uisi OKpPEMOIo
MIPOCKTY.

OOMexeHHsT Ha BEpTHUKAIbHE 3MIIICHHS KpaiB
HACTHJy MOCTY 3a OIOpaMH HaBEJCHI B
EN 1991-2,6.5.4.5.2.

A2.4.4.2.4 Tlonepeuna nedopmariist Ta BiOparis
HACTHITY

(1)P Tlomepeuna paedopmamis Ta BiOparis
HACTWJIY MalOTh OyTH MEpeBipeHi Ha XapakTepHi
noenHanusga Mogeni Hasanraxkenns 71 1 SW/0,
IIOMHOXEHI Ha BIANOBIOHWN  JUHAMIYHWAH
koedinienT @ Ta a (abo nitounit MOi3m 3
BIIMOBIIHUM  JUHAMIYHUM  (pakTOpoM  mpu
HEOOX1JTHOCTI), BITPOBI HABaHTaXXCHHSI,
BiJIIIEHTPOBI cvH BiamoBigHO 10 EN 1991-2, 6 1
BIUIUB TONEPEYHOI TeMmIepaTypHOi Ppi3HUII
yepes MicT.

(2) Ilomepeune BIAXWIIEHHS On Ha BEPUINHI

HacTWiIy Mae  Oyrm  oOMexeHe, 1100
3a0€e3MeunTH:

- TOPU3OHTAIBHHH KYT TIOBOPOTY  Kparo
HAaCTHJIy HABKOJIO BEPTUKAJIBbHOI OCl He

NEepeBUIllye 3HA4YeHb, HABEIEHUX Yy TaOIUIl
A2.8, abo

- 3MiHa pajaiyca Koylii 1O HacTHIy He
NepeBUIy€e 3HaYeHHS B Ta0nuii A2.8, abo

- Ha Kpalo  HacTuiay JudepeHiaibHe
MOTNEPEYHe BIAXWJICHHS MIDK HACTHJIOM 1
CYMIDXKHOIO  CTPYKTYporo  Koiii abo  Mix
CyMDKHMMH  HacTWJIAMH  HE  IIEPEBHIILYE

3aaHOoro 3Ha4yCHHA.

[TPUMITKA. MakcumanbHe audepeHuiaibHe
MOTIEpPEYHE BIIXWICHHS MOXKE OyTH 3a3HAYCHE B
Hanionansnomy [lomatky abo st OKpemoro
HPOEKTY.

NOTE The requirements for non ballasted
structures may be specified in the National
Annex.

(3) Additional limits of angular rotations at the
end of decks in the vicinity of expansion
devices, switches and crossings, etc., should be
specified.

NOTE The additional limits of angular rotations
may be defined in the National Annex or for the
individual project.

(4) Limitations on the vertical displacement of
bridge deck ends beyond bearings are given in
EN 1991-2, 6.5.4.5.2.

A2.4.4.2.4 Transverse deformation and vibration
of the deck

(1)P Transverse deformation and vibration of the
deck shall be checked for characteristic
combinations of Load Model 71 and SW/0 as
appropriate multiplied by the dynamic factor ®
and o (or real train with the relevant dynamic
factor if appropriate), wind loads, nosing force,
centrifugal  forces  in accordance  with
EN 1991-2, 6 and the effect of a transverse
temperature differential across the bridge.

(2) The transverse deflection oy at the top of the
deck should be limited to ensure:

- a horizontal angle of rotation of the end of a
deck about a vertical axis not greater than the
values given in Table A2.8, or

- the change of radius of the track across a deck
is not greater than the values in Table A2.8, or

- at the end of a deck the differential transverse
deflection between the deck and adjacent track
formation or between adjacent decks does not
exceed the specified value.

NOTE The maximum differential transverse
deflection may be specified in the National
Annex or for the individual project.
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Table A2.8 - Maximum horizontal rotation and maximum change of radius of curvature

Speed range V (km/h) Maximum horizontal Maximum change of radius of
rotation (radian) curvature (m)
Single deck Multi-deck bridge
V<120 o1 r Iy
120 <V <200 az r I's
V> 200 a3 s I's
NOTE 1 The change of the radius of curvature may be determined using:
2

r= L (A2.7)

80,

NOTE 2 The transverse deformation includes the deformation of the bridge deck and the
substructure (including piers, piles and foundations).

NOTE 3 The values for the set of o; and r; may be defined in the National Annex. The
recommended values are:

a1 = 0,0035; a, = 0,0020; a3 = 0,0015;

r1 = 1700; r, = 6000; r3 = 14000;

r, = 3500; rs = 9500; rg= 17500

Tabauusa A2.8 - MakcuMajibHe TOPH30HTAIbHE 00ePTAHHS | MAKCMMAJIbHA 3MiHA pajiyca

KPUBU3HH
Miana3on mBUAKOCTI | MakcuMalibHe TOPU30HTAJIbHE MakcumaJjibHa 3MiHa pajaiyca
V (km/roauny) odepranns (pagian) KPUBHU3HH (M)

OauH HacTHI baratonacTHiabHUMA

MmicT

V<120 o1 r Iy
120<V <200 o2 ro I
V> 200 a3 rs g

[TPUMITKA 1. 3mina paaiyca KpUBU3HU MOKe OYTH BU3HAU€HA 33 JOIOMOTOIO0!

r="L%80 (A2.7)
[TPUMITKA 2. Ilonepeuna nedopmarist BKIto4yae aedopMallito HACTHIIy MOCTY 1 OCHOBH (y TOMY
YUCII1 OTOPH, MMaJli, GyHAAMEHTH).

[MPUMITKA 3. BemuuuHu o Ta Ii MOXyTh Oyru Bu3HaueHi B HarionansHomy Jlomatky.
PexomeH10BaHI BETUYMHHU:

a1=0,0035; a2 = 0,0020; a3 = 0,0015;

ry=1700; r, = 6000; rz= 14000;

r, = 3500; rs = 9500; rs = 17500

(3) Ilepma BaacHa yacroTa momnepeunoi Bioparii (3) The first natural frequency of lateral
NPOJILOTY HE IOBUHHA OyTH MeHIe, HiX fho. vibration of a span should not be less than f.

51




[MPUMITKA. Benuunna fno Mae OyTu BUsHaYCHA
B Hamionanenomy Jlomatky. PexomenmoBaHa
BEJINYHMHA:

fho = 1,2 FI_[.

A2.4.4.2.5 T1o310BXKHI IEPEMIIICHHS HACTHITY

(1) ObmexeHHS HaA TO3O0BXKHI TEPEMIIICHHS
KpaiB HacTwIiB HaBeaeHi B EN1991-2, 6.5.4.5.2.

ITPUMITKA. Takox nus. A2.4.4.2.3.

A24.43 I'pannuni BeJIMYMHHA
MaKCHMAJILHOTO BEPTHKAJIBHOIO BiIXHJIEHHS
A1 KOM(OPTY MacazKupin

A2.4.4.3.1 Kpurepii kompopTy

(1) Komdopr mnacaxupiB 3ajJeXKUTb  BIJ
BEPTUKAIBHOTO TpPHCKOpPeHHs D, Bcepeaui
BaroHy IIiJ] 4yac MpPOCYBaHHS Ha MIAXOXl J0
MOCTY, 4e€pe3 HbOTO Ta MPH BHUI3/1 3 MOCTY.

(2) Marote Oyt BKazaHi piBHI KOMQOPTY Ta
MOB's3aHI 3 HUMHM TPaHUYHI BEIUYMHH IS
BEPTUKAJIBHOI'O PUCKOPEHHS.

I[TPUMITKA. Lli piBHi koM}OpPTY Ta MOB'A3aHI 3
HUMHU TpaHUYHI BEIMYMHU MOXYTb OYyTH

BH3HAUYCHI IJI1 OKPEMOT'O ITPOCKTY.

PexomennoBani piBHI KOM(pOpPTy HaBeleHI B
Tabmmmi A2.9.

Tabéauus A2.9 - PekomenoBaHi piBHi

KoMpopTy
PiBens xompopty Beprukanbne
nprckoperns by, (m/c?)
Jlyxe xopomni 1,0
Xopomuii 1,3
[Tpuiinaramii 2,0

A2.4.4.3.2 Kputepii BIIXWICHHS IJIs TIEPEBIPKU
KOM(OPTY Macaxupin

NOTE The value for f,p may be defined in the
National Annex. The recommended value is:
th = 1,2 Hz.

A2.4.4.2.5 Longitudinal displacement of the
deck

(1) Limitations on the longitudinal displacement
of the ends of decks are given in EN1991-2,
6.5.4.5.2.

NOTE Also see A2.4.4.2.3.

A2.4.4.3 Limiting values for the maximum
vertical deflection for passenger comfort

A2.4.4.3.1 Comfort criteria

(1) Passenger comfort depends on the vertical
acceleration b, inside the coach during travel on
the approach to, passage over and departure
from the bridge.

(2) The levels of comfort and associated limiting
values for the vertical acceleration should be
specified.

NOTE These levels of comfort and associated
limiting values may be defined for the individual
project.

Recommended levels of comfort are given in
Table A2.9.

Table A2.9 - Recommended levels of comfort

Level of comfort Vertical acceleration
by (m/s%)
Very good 1,0
Good 1,3
Acceptable 2,0

A2.4.4.3.2 Deflection criteria for checking
passenger comfort
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1) Jns 0OMeXeHHS BEPTUKAIBHOTO
TPAHCIIOPTHOTO IMPUCKOPEHHS JI0 BEJIUYHH,
3a3HaueHux B A2.4.4.3.1 (2), BenuuuHU AJIA
MaKCHMaJbHO JIOMYCTHMOI'O  BEPTHKAJIBHOI'O
BIJIXWJICHHSI 0 B3JIOBX LEHTPAJILHOI JIiHII KOii
3aJII3HUYHUX MOCTIB HaBEJICHI B IIbOMY ITYHKTI B
3aJIEKHOCTI BIJT:

- JOBXHHH IposiboTy L [Mm],

- mBHAKOCTI moi3aa V [km/roauny],

- KUIBKOCTI MPOJIbOTIB Ta

- KoH(iryparii mocty (BiIbHO oOmepra Oanka,
0araTonporoHoBa HePO3pi3Ha OajKa).
ATNBTEpHATUBHO BEPTUKAILHOMY MPHCKOPEHHIO
by, MoxHa TpoBecTH OWHAMIYHHKA  aHaJi3
B3aeMoiii Tpancnopry/mocty (nuB. A2.4.4.3.3).

(2) BeprukanpHi BiAXWIEHHS ¢  MAalOTh
Bu3Havatucst 3 Mogzemwnro Hasantaxenus 71
MIOMHO>KEHOI0 Ha KoeimieHT @ Ta 3 BEINIHHOIO
o =1, BigmosigHo 10 EN 1991-2, Po3aiin 6.

Jlns MocTiB 3 OBOMa Ta OLIbIIE KOJISIMA Mae
OyTH HaBaHTa)KEHA JIMIIE OHA KOJIis.

3) Jns BUHSATKOBMX KOHCTPYKIIM, HampuKIaj,
OaraTonporoHoBa  Hepo3pi3Ha  Oanmka 3
HaWpPI3HOMAHITHIIIUMH JOBXHUHAMHU TPOIHOTY
abo MpoNbOTH 3 BEIMKUMHU BiIXMICHHSIMHU
JKOPCTKOCTi, MaroTh OyTHM BHKOHaHI TOYHI
JUHAMIYHI PO3paxXyHKH.

(1) To limit vertical vehicle acceleration to the
values given in A2.4.4.3.1(2) values are given in
this clause for the maximum permissible vertical
deflection ¢ along the centre line of the track of
railway bridges as a function of:

- the span length L [m],

- the train speed V [km/h],

- the number of spans and

- the configuration of the bridge (simply
supported beam, continuous beam).
Alternatively the vertical acceleration b, may be
determined by a dynamic vehicle/bridge
interaction analysis (see A2.4.4.3.3).

(2) The wvertical deflections o should be
determined with Load Model 71 multiplied by
the factor @ and with the value of o =1, in
accordance with EN 1991-2, Section 6.

For bridges with two or more tracks only one
track should be loaded.

(3) For exceptional structures, e.g. continuous
beams with widely varying span lengths or
spans with wide variations in stiffness, a specific
dynamic calculation should be carried out.

3.000 —_
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Koediuientn, nepepaxosani B A2.4.4.3.2. (5) He
MMOBHHHI 3aCTOCOBYBATHUCS J10 OOMEXeHHs L/0 =
600.

Pucynoxk A2.3 - MakcuUMaJIbHO J0IyCcTHMe
BePTUKAJIbHE BIAXUJICHHS O JJIA 3AJi3HUYHHUX
MOCTiIB 3 3 a00 OijIbIIIe MOCTITIOBHUMH BiJILHO

odonepTUMHU NMPOroOHAMHU BignmoBigHO
JAOMYCTUMOMY BEPTHKATBHOMY
npuckopennio b, = 1 m/c2 y Baromy ajis

mBuakocti V [km/h]

(4) I'pannyni 3navyenHs L/ wa Pucynky A2.3
HaBeneHi i by 1,0 m/c?, sgKe MOXKHA
OpUNAHATH B SKOCTI  3a0e3medyeHHs "myxe
xopomoro" piBHS KOMOPTY.

Jns iHmmx piBHIB KOMQOpPTY 1 TOB'A3aHUX 3
HUMHU MaKCHMAaJIbHO JIOITyCTUMHX BEPTUKAIBHUX
npuckopeHsb D', Bemmumuu L/J, 300paxkeHi Ha
puc. A2.3, MoxHa oaiuTy Ha b'y [m/c?].

(5) Benuuunu L/0 Ha Pucynky A2.3 HaBemeHi
JUTSL TIOCITIIOBHOCTI BUTBHO OOmEpTHX OalloK 3
TphroMa ab0 OLIBIIIE MTPOJILOTAMHU.

Jnsa  mocry, SKMM CKJIanaeTbcs 3  OJHOTO
OpoJabOTy a0 TMOCHIOBHOCTI JIBOX BiIBHO
oOmepTux OaloK 4M JBOX 0araTonporoHOBHX
HEpPO3pI3HUX  MPOTOHIB,  BeauuuHH  L/J,
300pakeH1 Ha puc. A2.3, ciiJi TOMHOXHUTH Ha
0,7.

st GaraTonmporoOHOBUX HEPO3PIZHUX OaJoK 3
TppOMa abo Oinbllie PONTLOTAaMU Benu4uHu L/J,
300pakeH1 Ha puc. A2.3, ciiJi TOMHOXHUTH Ha

0,9.

6) Bemmuman L/J, 300paxeni na puc. A2.3,
JUHCHI JUTsl TPOAbOTY A0BXKUHOIO 10 120 M. Jlns
JIOBIIMX TPOJILOTIB CIEIiabHOIO aHajli3y He
MNOTPiOHO.

[TPUMITKA. Bumoru xomQopTy nacaxxupis
JUIs  THUMYacOBHX MOCTIB  MOXYTb OyTu
Bu3HavyeHi B Hamionanenomy Jlomatky abo st
OKPEMOTI'0 IIPOEKTY.

A2.44.3.3 Bumoru 10 AMHAMIYHOTO aHAII3y
B3a€MOJII TPAHCHOPTY/MOCTY MJii MEpeBIpKU
KOM(OPTY Macaxupin

(1) ¥ Bumagky, sKmo moTpiOeH JAMHAMIYHUI
aHaji3 B3aEMO/IIi TPAHCTIOPTY/MOCTY, HEOOX1THO
BpaxOBYBaTH HACTYIIHI TPOOJIeMU:

The factors listed in A2.4.4.3.2.(5) should not be
applied to the limit of L/ = 600.

Figure A2.3 - Maximum permissible vertical
deflection 6 for railway bridges with 3 or
more successive simply supported spans
corresponding to a permissible vertical
acceleration of b, = 1 m/s? in a coach for
speed V [km/h]

(4) The limiting values of L/6 given in Figure
A2.3 are given for b, = 1,0 m/s2 which may be
taken as providing a “very good” level of
comfort.

For other levels of comfort and associated
maximum permissible vertical accelerations b',
the values of L/J given in Figure A2.3 may be
divided by b', [m/s?].

(5) The values of L/é given in Figure A2.3 are
given for a succession of simply supported
beams with three or more spans.

For a bridge comprising of either a single span
or a succession of two simply supported beams
or two continuous spans the values of L/é given
in Figure A2.3 should be multiplied by 0,7.

For continuous beams with three or more spans
the values of L/d given in Figure A2.3 should be
multiplied by 0,9.

(6) The values of L/o given in Figure A2.3 are
valid for span lengths up to 120 m. For longer
spans a special analysis is necessary.

NOTE The requirements for passenger comfort
for temporary bridges may be defined in the
National Annex or for the individual project.

A2.4.43.3 Requirements for a dynamic
vehicle/bridge interaction analysis for checking
passenger comfort

(1) Where a vehicle/bridge dynamic interaction
analysis is required the analysis should take
account of the following behaviours:
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Iv) 3a3HayeHa cepist HIBUJIKOCTEN
TPAaHCIIOPTHOTO ~ 3aco0y 1O MaKCHMAJbHOI
MIBUIKOCTI,

V) XapakTepHe HaBaHTAXKCHHS [IIOYUX TOI3/IiB
BKa3aHO JUIsI OKPEMOTO MPOEKTY Y BiJIMOBIIHOCTI
no EN1991-2, 6.4.6.1.1,

Vi) IUHaMIYHA B3aEMOJIA Mac MK
TPAHCIIOPTHUMHM 3acO0aMHM B JIIFOYOMY IOi3/1 Ta
KOHCTPYKLIEIO,

Vil)  XapaKTEpUCTHKH
KOPCTKOCTI EKilaxy,
Viil) moctaTHs KiTbKiCTh TPAaHCIIOPTHUX 3aC00iB
JUIS  OTPUMAaHHS  MaKCHMaJbHOTO  BIUIUBY
HaBaHTAXEHHS Ha HaWJOBIIINH,

IX) OCTaTHS KUIbKICTh HPOJIBOTIB B KOHCTPYKIIIT
3 KUIbKOMa MPOJIbOTAMH JUISI PO3BUTKY €PEKTY
PE30HAHCY BiJl XOH CKIMaxy.

nemndyBaHHS ~— Ta

[TPUMITKA. Bynp-siki BUMOTH TPUUHATTS JIO
yBaru HEPIBHOCTEH KOMNii MpPU JAMHAMIYHOMY
aHaJi3l B3aEMOIl TPAHCIOPTY/MOCTY MOXYTh
BU3HAYATUCS JUISI OKPEMOTO ITPOEKTY.

iv) a series of vehicle speeds up to the maximum
speed specified,

v) characteristic loading of the real trains
specified for the individual project in accordance
with EN1991-2, 6.4.6.1.1,

vi) dynamic mass interaction between vehicles
in the real train and the structure,

vii) the damping and stiffness characteristics of
the vehicle suspension,

viii) a sufficient number of vehicles to produce
the maximum load effects in the longest span,

ix) a sufficient number of spans in a structure
with multiple spans to develop any resonance
effects in the vehicle suspension.

NOTE Any requirements for taking track
roughness into account in the vehicle/bridge
dynamic interaction analysis may be defined for
the individual project.
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Ko YKH]T 91.080.01

KiroueBi cjoBa: aBTOMOOUIBHI MOCTH, HIIIOXI1IHI MOCTH, 3aJ13HHMYHI MOCTH,
KoMO1HaIi /1i, KoMOIHAIT J1i, po3paxyHKOBa CUTYaIlisl, KOJIisl, HABaHTaXECHHS

Jupexrop

TOB “HaykoBo-BupoOHuY€e
1IPUEMCTBO

“bynKoucTpykiug”, 1.T.H., 1pod.

HOmiit Knumos
KEpIBHUK pO3pPOOKHU 0COOMCTUI MIIHC Im’s1, mpi3BuIEe
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