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HAIIOHAJILHUM BCTYII

Leit cranaapt € ToToxuuii mepeknan Eurocode 1: Actions on structures - Part 1-7: General
actions - Accidental actions (€Bpoxop 1. Jlii Ha koHcTpykuii. Yactuna 1-7. 3aranbhi aii. Oco0iuBi
JMHAMIYHI BIUTMBH) 3 TeXHIYHOIO monpaBkoro EN 1991-1-7:2006/AC:2010.

EN 1991-1-7:2005 miarotoBneno Texuiaaum komiterom CEN/TC 250, cekperapiaTom SIKOTO
kepye BSI.

J1o HaIIOHATFHOTO CTAHIAPTY JOJYYECHO AHTJIOMOBHUMN TEKCT.

Ha tepuropii Ykpainu sk HallioHaIBHUIA CTaHAapT 1ie JiBa kojoHka Tekcty JJCTY-H b EN
1991-1-7:2010 Eurocode 1: Actions on structures - Part 1-7: General actions - Accidental actions
(€Bpokon 1. Jlii Ha koHCTpyKIii. YacTura 1-7. 3aranbHi fii. OcoOIMBI AMHAMIYHI BIUTHBH),
BHUKJIJICHA YKPATHCHKOIO MOBOIO.

Bianmosinuo no JIBH A.1.1-1-2009 «Cuctema cranmapTu3zaiiii Ta HOpMyBaHHS B OyIIBHHUIITBI.
OCHOBHI TTOJIOKEHHS» 1€ CTaHAApPT BITHOCUTHCS 10 KoMiuiekcy B.1.2 «Cucrema HaaiiHOCTI Ta
0e3rneKku B OyAIBHUIITBLY.

CraHzmapT MICTUTh BUMOTH, SIK1 BIIMIOB1IaI0Th YHHHOMY 3aKOHO/IaBCTRY.

HayxoBo-TexHiuHa oprasizailis, BiinoBiaaigpHa 3a 11eil crangapt — TOB «Ykpaincbkuit
IHCTUTYT cTajeBuX KOHCTpYKuii iM. B.M. lllumanoBChKOTOY.

Jlo cTanmapTy BHECEHO TaKi peIaKI[iitHi 3MI1HH:

- CJIOBa «Iei MDKHAPOJHUI CTaHIapT» 3aMIHEHO Ha «IIeH CTaHIapTy;

- CTPYKTYpHI eneMeHTH craniapty: «OOxmanuuky», «llepeamoBy», «HaiioHansHUI BCTym»,
«BusHaueHHs TOHATHY - OGOPMIIEHO 3TiIHO 3 BUMOTAaMH HaIllOHAJIBHOI CTaHIAPTH3aIlil
VYkpainu;

- 3 «llepenmoBu no EN 1991-1-7» y 1ieit «HaIiOHAILHAN BCTYID» B3ATE TE, MO OE3MMOCEPETHBO
CTOCY€EThCS LIbOTO CTaHIAPTY;

- HaIlOHAJIBHUU JAOBIIKOBUH J0/IATOK HABEJICHO K HACTAHOBY JIJI1 KOPHCTYBAyiB.

[Tepenik nHamionansHux cranaaptiB Ykpainu (JICTY), ineatuuanx MC, nmocunaHHs Ha 5Ki € B
EN 1991-1-7:2006, naBeaeno B moaatky HA.

Komii MC, HenpuitHATHX SIK HalllOHAIBHI CTaHAAPTH, Ha siKi € mocwitadHs EN 1991-1-7:2006,
MoxHa orpuMatu B ['omoBHOMY (hoH1 HOpMaTUBHUX NOoKyMeHTIB J{IT « YkpHIHIL».

Texniuna nmompaBka EN 1991-1-7:2006/AC:2010 no EN 1991-1-7:2006 nonana B kinmi JJCTVY-
H B EN 1991-1-7:2010.
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Beryn

Ileit Epomneticbkuii cranmapt (EN 1991-1-
7:2006) migroropieHuii TeXHIYHUM KOMITECTOM
CEN/TC 250 “byaiBensHi €Bpokoau”, cekpe-
TapiaT sikoro miaTpumyetbest BSI.

CEN/TC250 BianoBinanbpuuii 3a Bci byniBenbHi
€BpOKOIH.

Hanuii noxyment 3amiaroe ENV 1991-2-7:1998.

[pomy €BpomneiickkoMy cTaHmapTy Oyje
HaJaHUM CTaTyC HallIOHAJIBHOTO 3 IyOJIIKaLi€l0
IIGHTUYHOTO TEKCTy abo0 CXBAJICHHSIM HE
nizHime ciyas 2007 poky 1 mpu cKacyBaHHI
KOH(UIIKTYIOUMX HAI[IOHAIBHUX CTAHJApPTIB HE
nizHime 6epesns 2010 poky.

VY BIAMOBIAHOCTI 3 BHYTPIITHIMU TTOCTAHOBAMH
CEN/CENELEC mHarmionanpHi  opranu  3i
CTaHJIapTHU3allii Takux KpaiH 3000B’s3aH1
3MIACHUTH IMIUIEMEHTAIII0 L[bOro €BpoIench-
Koro craHmapty: ABctpia, bensris, Bemumka
bpuranis, I'penis, [anis, Icmanmis, Icmanis,
Ipnangis, Itamis, JlrokcemOypr, Manbra, Hi-
nepnanau, Himewunna, Hopgeris, [Toptyranis,
Oisaaiss, Ppannia, Yecbka PecmyOmika,
[Beris Ta IBeitmapis.

Foreword

This European Standart (EN 1991-1-7:2006)
has been prepared by Technical Committee
CEN/TC 250 «Structural Eurocodes», the
secretariat of which is held by BSI.

CEN/TC250 is responsible for all Structural
Eurocodes.

This document supersedes ENV 1991-2-7:1998.

This European Standard shall be given the
status of a national standard, -either by
publication of an identical text or by
endorsement, at the latest by January 2007, and
conflicting national standards shall be
withdrawn at the latest by March 2010.

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



HAIIIOHAJIbHUM CTAHJIAPT YKPAIHI

€BPOKO/I 1: Il HA KOHCTPVYKIIII
YACTHHA 1-7. 3AT AJIbHI JII. OCOBJIMBI JMHAMIYHI BIUIMBU

EBPOKO/I 1: BO3JIECTBUS HA KOHCTPYKIIUU
YACTbD 1-7; OBILME BO3JIEMCTBU. OCOBBIE TMHAMUNYECKUE
BO3JIEMICTBUA

EUROCOD 1: ACTIONS ON STRUCTURES
PART 1-7: GENERAL ACTIONS. ACCIDENTAL ACTIONS

OcHoBu nporpamu €Bpoxoay

Y 1975 pomi Kowmicis  €Bpornenchkoi
ChiipbHOTH BUPILIMIIA PO3MOYATH IMPOrpaMy
Tl y ramy3i OyJIBHMIITBA Ha IMiJCTaBl CTaTTI
95 JloroBopy. Meroro mporpamu  OyIo
YCYHEHHSI TeXHIYHUX MEePelIKo] AJis TOPriBii
Ta y3rOJDKCHHS TEXHIYHUX YMOB.

VY pamkax 1iei nmporpamu i Kowicis B3siia
Ha ce0e IHIaTUBY BCTAHOBUTH CHCTEMY
Y3TO/DKEHUX TEXHIYHUX TIPABWI JUIS TPOEK-
TyBaHHsS OyaiBellb 1 CHOPYH, SIKI Ha TMepIIid
cTamii Majlu CIyryBaTH  ajJbTEPHATHUBOIO
YMHHAM HAaIllIOHAJbHUM TpaBUJaM JepKaB-
YICHIB, a 3PEIITOI0 MAJIM 3aMIHUTH iX.

Yupoaosxk 1m’sTHaauATH pokiB Kowmicis 3a
noromMoror PoGodoro komitery, 10 CKIaay
SKOTO  BXOJWIM TPEJICTABHUKU  JICPIKaB-
YJIeHiB, BeJa po3poOKy mporpamu €BpOKO/IIB,
gKa Tpu3BeNa J0 MyOJikalii KOMIUIEKTY
MEPIIOro TOKOJIHHS €BPONEHCHKUX KOIIB Y
80-x pokax.

VY 1989 poui Kowmicis Ta nepxaBu-wienn EU
(Espomeiicekoi  CnimbHoTH) Ta  EFTA
(E€Bpomeiicbkoi Acomianii BinsHoi Toprisii)
Ha ocHoBi yromu®' mix Kowmicieto tTa CEN
(€BponeiicbkMM KOMITETOM 31 CTaHAApPTH-
3alii) BUpPIIMIM MepeJaTH MiArOTOBKY Ta
nyonikaito €Bpokoais CEN 3a nomnomororo
cepii MaHJaTiB, 10 B pe3yabTaTi Hajaaio O
€BpokogaM y MailGyTHpOMY cTarycy €EBpo-

YuHHU BiX

Background of the Eurocode
programme

In 1975, the Commission of the European
Community decided on an action programme
in the field of construction, based on article 95
of the Treaty. The objective of the programme
was the elimination of technical obstacles to
trade and the harmonisation of technical
specifications.

Within  this  action  programme, the
Commission took the initiative to establish a
set of harmonised technical rules for the
design of construction works which, in a first
stage, would serve as an alternative to the
national rules in force in the Member States
and, ultimately, would replace them.

For fifteen years, the Commission, with the
help of a Steering Committee with
Representatives of Member States, conducted
the development of the Eurocodes programme,
which led to the first generation of European
codes in the 1980’s.

In 1989, the Commission and the Member
States of the EU and EFTA decided, on the
basis of an agreement® between the
Commission and CEN, to transfer the
preparation and the publication of the
Eurocodes to CEN through a series of
Mandates, in order to provide them with a
future status of European Standard (EN). This
links de facto the Eurocodes with the



nericbkoro crangapty (EN). Lle no’s3ye €B-
poxoau 3 monoxkenusamu Jupexkrus Paau i/a6o
Pimens Kowmicii mono €Bpomneicrkux CTaH-
naptiB (tobro HupextuBu Pamu 89/106/EEC
moao OyniBenpbHUX BHpobiB — CPD — Ta
HupextuB Pamu 93/37/EEC, 92/50/EEC Ta
89/440/EEC BimHOCHO CyCHUTBHUX pOOIT Ta
nocnyr 1 ekBiBaeHTHUX 1upekTuB EFTA,
3aI04aTKOBAHMX, 100 JOTIOMOTTH 3aCHYBaH-
HIO BHYTPIIIHBOTO PUHKY).

CrpykTypHa mporpama €BpOKOIIB BKIIOUYAE
CTaHJIapTH, K1 B OCHOBHOMY CKJIAJIalOThCS 3
NEKUIbKOX YaCTHH:

EN 1990 €Bpoxoa: OCHOBHM MpPOEKTYBaHHS
KOHCTPYKIIH

EN 1991 €Bpokon 1: HaBanTaxeHnHs Ha
KOHCTPYKII{

EN 1992 €Bpokox 2:
OETOHHUX KOHCTPYKLI1H

EN 1993 €Bpokon 3: [IpoekTyBaHHS CTAIEBUX
KOHCTPYKIIIH

EN 1994 C€Bpoxox 4: IIpoekryBaHHs
CTasIe3a11300€TOHHUX KOHCTPYKIIiH

IIpoexTyBaHHs

EN 1995 €Bpoxox 5: IIpoekryBaHHs
JIEpEeB’ STHUX KOHCTPYKITIH

EN 1996 €Bpokon 6: IlpoekTyBaHHs
KOHCTPYKIIIH KaM’ STHOT KJIaJIKH

EN 1997 €Bpokon 7: T'eorexHiune
MIPOEKTYBaHHS

EN 1998 €Bpokon 8: IlpoekTyBaHHs
KOHCTPYKIIIH MPU CEHCMIYHOMY HaBaHTa)KCHHI1
EN 1999 €Bpokon 9: IlpoektyBaHHs

AITFOMIH1€EBUX KOHCTPYKITiH.

Crannmaptd €BpOKOJIIB BH3HAIOTH BiIOBI-
JTAIBHICTh PETYJIATOPHUX OPraHiB JIepIKaB-
YJICHIB Ta 3aXUIIAIOTh IX MMPaBO HA IPH3HA-
YCHHS BEJIMYMH, SKI TIOB’S3aHI 3 peryio-
BaHHSM IUTaHb OC3MEKU Ha HAIIOHAIHLHOMY
PIBHI TaM, Jie BOHH BIIPI3HIIOTHCS.

provisions of all the Council’s Directives
and/or Commission’s Decisions dealing with
European standards (e.g. the Council Directive
89/106/EEC on construction products — CPD —
and  Council Directives  93/37/EEC,
92/50/EEC and 89/440/EEC on public works
and services and equivalent EFTA Directives
initiated in pursuit of setting up the internal
market).

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

EN 1990 Eurocode: Basis of Structural Design

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete
structures

EN 1993 Eurocode 3: Design of steel
structures

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

EN 1995 Eurocode 5: Design of timber
structures

EN 1996 Eurocode 6: Design of masonry
structures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium
structures

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

'Vroma wmix Kowmiciero €sponeiicbkux CHimbHOT i
€sporneiicbkknum KomiteroM 3i cranmaptusaimii (CEN)
moxo podotn Hajy €BpoKOmaMHU IS MPOCKTYBAHHS
6ymisens i criopyn (CONSTRUCT 89/019).

CraTyc Ta rajay3b 3aCTOCYBaHHS
€Bpokoais

HepxaBu-unenu EU ta EFTA Bu3HaIOTh, 110
€BpOKO/IM AiIOThH K €TANIOHHI JOKYMEHTH JIJIs

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

Status and field of application of
Eurocodes

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




TaKHUX LIUIEH:

— 5K 3aci0 JOBEIEHHS BiAMOBITHOCTI OyIiBeNb
1 crmopyd OCHOBHUM BuMoOraMm JlUpeKkTuBu
Pagu 89/106/EEC, 30kpema OCHOBHIN BMMO3i
N°1 — MexaniuHa CTIHKICTh Ta CTAOLIBHICTD 1
ocHoBHIIT BUM031 N°2 — [Toxexxna Oe3neka;

— sIK OCHOBa JUIsl YKJIaJaHHS KOHTPAKTIB JJIsI
OymiBeNb 1 CHOpPYI Ta IOB’S3aHUX 3 HHUMH
IH)KEHEPHUX TOCTIYT;

— SIK OCHOBa JUIA CKJAJaHHS Y3TOJDKCHUX
TEeXHIYHUX crenudikamii s OyaiBeTbHUX
BUpoOiB (ENs ta ETAs).

€BpOKO/M, OCKUIBKA BOHU O€3MOCepeTHBO
BITHOCATBHCS 710 OyAIBENIbHUX CHOPYH, MaloTh
TIPSIMUIA 3B’SI30K 3 TIIYMAYHUMH JOKyMEHTaMH’
po3ainy 12 CPD, He3BaXkarouu Ta Te, 1110 BOHU
MalTh PI3HY NOPHPOAY 3 TapMOHI30BAaHUMH
cTaHgapTamMu Ha BupoOu®. TakuM 4MHOM, Tex-
HIYHI aCHeKTH, SIKI BUIUIMBAIOTh 3 €BPOKOIB
Ui OyiBenb 1 COPYA, OBUHHI B MOBHIM Mipi
OyTH PO3NISIHYTUMHU TEeXHIYHUMH KOMIT€TaMu
CEN ta/un pobounmu rpynamu EOTA, ski
PO3pOOIISIFOTH CTAaHAAPTH Ha Oy/iBEIbHI BUPO-
OW, 3 MO3WIIA JOCATHEHHS MOBHOT CyMICHOCTI
TeXHIYHUX crienudikaiiiii 3 €EBpokogamu.

documents for the following purposes:

— as a means to prove compliance of building
and civil engineering works with the essential
requirements of Council Directive 89/106/EEC,
particularly Essential Requirement N°1 — Me-
chanical resistance and stability — and Essen-
tial Requirement N°2 — Safety in case of fire;
— as a basis for specifying contracts for
construction works and related engineering
services;

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

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

2Bignosizuo po cr. 3.3 CPD ocnoBui Bumoru (ER)
OTPUMAIOTh  KOHKpPEeTHY (QopMy y  TIyMadHUX
JOKyMEHTaX [yl CTBOPEHHS HEOOXiJHMX 3B’S3KIB MiX
OCHOBHMMHM BUMoramu ta magnatamu Ha hEN 1 ETA.

*Bignmosizo g0 cr. 12 CPD Tinymaui JOKyMEHTH
MaroTh!

a) HaJaTH KOHKPETHY (OpMY OCHOBHMM BHMOTaM,
Y3TOJMBIIM TEPMIHOJNOTIO 1 TEXHIYHI 3acagd 1
BKAa3aBIIM KJIacH abo piBHI Jyisi KOXKHOI BUMOTH, Jie 1ie
HEOOX1IHO;

b) BKka3aTu METOIU BCTAHOBJICHHS CITiBBITHOIIECHHS MiX
OUMH K1acaMd a00 pIBHAMH BUMOT 3 TEXHIYHIMH
BUMOTaMH, HampHUKIag, METOOH pO3PaxyHKY i
TIepeBipKH, TEXHIYHI MPaBHiIa MPOSKTYBAHHS 1 T.iH.;

C) CHyryBaTH pPEKOMEHIAIIEI0 Ui BCTAHOBJICHHS
Y3TOKEHUX CTAaHAAPTIB 1 HACTAHOB IJIsi €BPONEHCH-
KO0 TEXHIYHOI'O YXBaJICHHS.

€Bpokonu (HaKTUIHO BiAIrparoTh NOAIOHY pOib Y cdepi
ER 1 i wactuni ER 2.

Crangapté  €BpOKOJIB HaJAlOTh 3arajibHi
MpaBWiia TMPOEKTYBAaHHS MJIs MPAKTUYHOTO
BUKOPHUCTAHHS BCIX KOHCTPYKIIiN Ta iX KOMIIO-
HEHTIB K TPaJUIIfHOTO, TaK 1 IHHOBAIIHHOTO
XapakTepy. YHIKaldbHI (OpPMH KOHCTPYKIi

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

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

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

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

c) serve as a reference for the establishment of
harmonised standards and guidelines for European
technical approvals.

The Eurocodes, de facto, play a similar role in the field
of the ER 1 and a part of ER 2.

The Eurocode standards provide common
structural design rules for everyday use for the
design of whole structures and component
products of both a traditional and an
innovative  nature. Unusual forms of



ab0 yMOBH TMPOEKTYBaHHS CICIiaJbHO HE
OXOIUTIOIOTBHCS, 1 B TaKUX BHIIAJKaX IPOEK-
TyBaJbHUKY NOTPiOEH J0AAaTKOBUH EKCHepT-
HUW PO3TIIAL.

HaunionajabHi cTangapTu, 1mo
BIIPOBA/KYIOTH €EBpokoaU

HamionanpHi cTaHAapTH, IO BIPOBALKYIOTH
€BpOKOJIH, 3aBXKAM BKIIOYAIOTh MOBHUH TEKCT
€Bpokoay (BKIIOUAIOUM BCl JTOAATKH), BHAA-
Huit CEN, sxoMy MoxyTh nepeayBatu Haitio-
HaJIbHUM TUTYABHUN JucT Ta HarioHanbHa
MepeIMOBa, a TaKOX MOXKYTh CYIPOBOIKYBa-
tucs HarioHaabHUM J01aTKOM (JIOBIIKOBHM).

HaiionanesHuii 1OOATOK MOJKE BKIIIOYATH 1H-
(dopmaliro BIJHOCHO TUX MapaMeTpiB, sIKI 3a-
JUTIAIACS BIKPUTHMH B €BpOKOJIaX JUISI Ha-
[[I0HAJIFHOTO BHOOPY, BiIOMI SIK HAIIOHAJTLHO
BH3HAYCHI IMApaMeTPH JIJII BUKOPUCTAHHS TIPU
MIPOEKTYBaHH1 OyZiBeNb Ta IHXEHEPHUX CIIO-
pyn, mo OyayTh 3BeACHI Yy 3alliKaBJiCHIN
KpaiHi, a came:

— 3HAYEHHS YaCTKOBUX KOe(illieHTIB HaIiii-
HOCTI Ta/abo kimacu@ikaiilo BUNAAKIB, IS
SKUX C€BPOKOJ pErIaMeHTYe BUKOPHUCTAHHS
ANbTEPHATHB;

— 3HAYCHHsI, SIK1 CJ1J] BUKOPUCTOBYBATH TaM,
ne B €BPOKO/Il HAaBEJIEHO TUTHKU CUMBOJT;

— cnenianbHa 1HGOpPMaIlsl Tpo KpaiHy (Teo-
rpadgiuHa, KIIMaTHYHA TOIIO), HAMPUKIIA]
KapTa CHIry;

— KOHKPETHI METOJIWKH I THUX BHIIAJIKIB,
KoJiu €BpPOKOJ PErJIaMEHTYE BHKOPHCTaHHS
aNbTCPHATHUB.

BoHM MOXYTh TaK0X MICTHTH:

— peKoMeHallii II0JI0 3aCTOCYBaHHS OBII-
KOBHX JOJATKiB;

— TMOCUJIaHHS Ha JOJATKOBY iHQopMaIlito, sika
HE CyNepeYuTh HOPMAaTUBHUM BHMOTaMm 1
JoTIoMarae mpyu KOpUCTyBaHHI €BpOKOIaMHU.

3B’s3kM Mixk €BpokogaMu Ta
rapMOHI30BAHMMU TeXHIYHUMHU
cnenudikamisvmu (ENs ta ETAS) nas
BHPOOiB

construction or design conditions are not
specifically covered and additional expert
consideration will be required by the designer
in such cases.

National Standards implementing
Eurocodes

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

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

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

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

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

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

It may also contain

— decisions on the application of informative
annexes;

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

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



HeoOxigHa y3ro/UKeHICTh MDK TapMOHI30Ba-
HUMU TEXHIYHUMU crienudikamissmu uist 0y/ii-
BEJIBHUX BHUPOOIB Ta TEXHIYHMMHU MPaBUIAMHU
nns Oymisens i cmopya®. KpiM Toro, mopHa
iHpOpMarisi, sKa CYIpOBOKYE MapKyBaHHS
CE OyniBenbHUX BHpOOIB 1 Ma€ BiAHOIICHHS
10 €BPOKOIB, TOBUHHA YITKO 3a3HA4YaTH, SKI
HaI[IOHAJILHO BHW3HAYCHI IapamMeTpu OynH
B3$TI JI0 yBaru.

HonarkoBa indopmanist momo
EN 1991-1-7

EN 1991-1-7 HaBoauTh MPUHIUIK 1 TIPaBUIIA
3aCTOCYBaHHS TIPH OIIIHIII OCOOJIMBUX BIUIUBIB
Ha Oy/iBJIl, CHOPYU, MOCTH.

PosrnsimatoTbest HACTYITHI BUTAIKU:

— yIapHi CWJIH Bi JOPOXKHIX TPaHCHOPTHUX
3ac00iB, PEWKOBOrO TPAHCHOPTY, CYIEH 1
reJIiKOMNTEPIB;

— BIUIMBH BiJl BUOYXIB ycepeAnH1 IPUMIIIEHb;

— BIUIMBH TpU JIOKaJTbHOMY pyHHYBaHHI
BHACJIJIOK HEBCTAHOBJICHOT TPUYUHH.

EN 1991-1-7 npusHaueHui 17151 BUKOPUCTAHHS:
— 3aMOBHHMKaMH (Hampukiaja, npu (Hopmyro-
BaHHI KOHKPETHUX BUMOT JI0 PIBHIB O€31EKH);
— MPOEKTYBAIbHUKAMH,

— KOHCTPYKTOpaMH, 1

— HaIJISJOBUMHU OpPraHaMH.

EN 1991-1-7 npuszHadyeHHid yIsi BUKOPUCTaH-
Ha pasom 13 EN 1990, pemroro wactuH
EN1991 i EN 1992 — EN 1999 mpu
MPOEKTYyBaHH1 KOHCTPYKITIH.

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

Additional information specific to
EN 1991-1-7

EN 1991-1-7 describes Principles and
Application rules for the assessment of
accidental actions on buildings and bridges.
The following actions are included:

— impact forces from vehicles, rail traffic,
ships and helicopters,

— actions due to internal explosions,
— actions due to local failure from an
unspecified cause.

EN 1991-1-7 is intended for use by:

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

— designers,

— constructors, and

— relevant authorities.

EN 1991-1-7 is intended to be used with
EN 1990, the other parts of EN 1991 and
EN 1992-1999 for the design of structures.

4IlmB. ct. 3.3 Ta ct.12 CPD, a Takox 4.2, 4.3.1,4.3.2 Ta
521D 1.

4See Art.3.3 and Art.12 of the CPD, as well as 4.2,
4.3.1,4.3.2and 5.2 of ID 1.



Hanionansnuuii JlogaTox

Lle#i cranmapT Hamae albTEPHATHUBHI MPOIIE-
IypH, BETMYMHY 1 peKOMEHaMii st K1aciB i3
MpPUMITKaMH, SKi BKa3ylOTh Micle, Je Heoo-
XiTHO 3poOuTH HamioHanbH1 BUOip. Takum uyn-
HOM, HAIIOHAIBHHUIA CTaHIAPT, SIKUW BIIPOBA-
mwkye EN 1991-1-7, moBunen matu Harrio-
HaJIBHUHM J0JATOK, SKWW BKJIIOYAaB O YCi
HAI[IOHAIBHO BU3HAUYEHI MMapaMeTpH, SIKi BUKO-
PHUCTOBYIOTHCS] IPU MTPOEKTYBaHH1 OyiBeh Ta
crnopyzn, ki OyayTe moOyqoBaHi y BiAmoBin-
HIM KpaiHi, 1 BUKOHAaHHI Oy/IBeJIbHUX POOIT.

HamionaneHuM BHOOpPOM JO3BOJIEHO BBIWTH
10 EN 1991-1-7 uepes®:

— 2(2) Knacudikariito 0coONMMBUX JUHAMIYHHX
BILIUBIB

— 3.1(2) Crparerii a1s 0cOOIUBUX pO3paxyH-
KOBHX CHUTYaIlii

— 3.2(1) PiBenb pusuky

— 3.3(2)P YMoBHHMIT 0COOMUBHI JTUHAMIYHHI
BIUINB

— 3.3(2)P OOMexeHHSs TOKAIBHOTO PYHHYBaH-
HS

— 3.3(2)P Bubip crparerii

— 3.4(1) Knacu 3a HacigkaMu

— 3.4(2) ITigxoau 10 MPOCKTYBaHHS

—4.1(1) BusnaueHHs JISTKUX KOHCTPYKIIii

— 4.1(1) Ilepemauy ymapHUX BIUIMBIB Ha
dbyHIamMeHTn

— 43.1(1) 3uHayeHHA yAAPHUX CHI BIiJ
TPaHCIIOPTHHUX 3acO0IB

— 4.3.1(1) 3amexHicth ymapHHX CHJI Bij
BIJICTaH1 JI0 CMYTH PyXy

— 4.3.1(1) Tunu abo eneMeHTH KOHCTPYKIIii,
SIK1 € Cy0’€KTaMM TPAHCIIOPTHUX BHUITAJIKIB

— 43.1(2) AnbrepHaTHBHI IpaBHia JUIs
yIapHUX HaBAaHTAXKEHb

— 4.3.1(3) YmoBH yaapiB Bimx IOPOXKHIX
TPaHCIIOPTHHUX 3ac00iIB

— 4.3.2(1) Bucoty npoizay, 3aXtCHi 3aX01H i
PO3paxyHKOBI 3HAUCHHS

—4.3.2(1) 3umkyBaibHUN KOEDILIEHT IF

— 43.2(1) VYnaapHi BIUIMBH Ha HUKHIO
MOBEPXHIO MOCTOBOT'O MOJIOTHA

—4.3.2(2) 3actocyBanHus Fay

National Annex

This standard gives alternative procedures,
values and recommendations for classes with
notes indicating where national choices may
have to be made. Therefore the National
Standard implementing EN 1991-1-7 should
have a National annex containing all
Nationally Determined Parameters to be used
for the design of buildings and civil
engineering works to be constructed in the
relevant country.

National choice is allowed in EN 1991-1-7
through clauses®:
— 2(2) Classification of accidental actions

— 3.1(2) Strategies for accidental design
situations

—3.2(1) Level of risk

— 3.3(2)P Notional accidental action

—3.3(2)P Limit of local failure

— 3.3(2)P Choice of strategies

— 3.4(1) Consequences classes

— 3.4(2) Design approaches

—4.1(1) Definition of lightweight structures

— 4.1(1) Transmission of impact forces to
foundations

—4.3.1(1) Values of vehicle impact forces

— 4.3.1(1) Impact force as a function of the
distance from traffic lanes

— 4.3.1(1) Types or elements of structure
subject to vehicular collision

—4.3.1(2) Alternative impact rules

— 4.3.1(3) Conditions of impact from road
vehicles

—4.3.2(1) Clearances and protection measures
and design values

—4.3.2(1) Reduction factor rr

— 4.3.2(1) Impact actions on underside of
bridge decks

—4.3.2(2) Use of Fgy

STIpONOHYETHCS IONATH JI0 KOKHOTO MyHKTY 13 CIIUCKY,
IO JO3BOJIGHO MJIsi BUOOPY: 3HAYEHHS, METOJMKA,
KJIacy.

SIt is proposed to add to each clause of the list what will
be allowed for choice: value, procedures, classes.



— 4.3.2(3) Po3mipu i po3rarryBaHHS yIapHHX
30H

— 4.4(1) 3HaueHHs yJapHOT CHIIM BiJ BHJIKO-
BOI0 HAaBaHTAKyBaya

— 4.5(1) Tumnu peiikoBOro TPaHCHOPTY

— 4.5.1.2(1) Knacudikaiiito KOHCTPYKILIH ISt
yIapHUX HaBaHTAXKCHb

— 451.2(1) Knacudikamiro THMYaCOBHX
KOHCTPYKIiH 1 OyiBETbHUX POOIT

— 45.1.4(1) VYnapui cuid NpH CXOKEHHI
TPAHCHOPTHHX 3aC0O0IB 3 peioK

—4.5.1.4(2) 3umxeHHs yIapHUX 3yCHIIb
—4.5.1.4(3) Touka npuKIaaHHs yAapHOT CHIIH

—4.5.1.4(4) ExBiBaJICcHTHY CTaTHYHY CUITY

— 45.1.4(5) YpapHi cwiM TpU MIBHIKOCTI
oureire 120 xm/Tox

—4.5.1.5(1) Bumoru 10 KOHCTPYKIIii Kinacy B

— 4.5.2(1) 30Hu 3a TYMUKOBHUMHU 0OMEKyBaya-
MU

— 4.5.2(4) Po3paxyHKOBI 3HAUCHHS YIapHHX
CHJI Ha TOPIIEB1 CTIHU

—4.6.1(3) Knacudikariro ygapis cyneH
—4.6.2(1) 3navenHs 10060BHUX 1 O1YHUX CHIT BiJ
cyieH

—4.6.2(2) Koedirientu TepTs

— 4.6.2(3) Ilmomy mnpukiIagaHHS YAapHOTO
BILUIUBY

— 4.6.2(4) YaapHi cuiid Ha TIPOTOHOBI OyI0BH
MOCTIB BiJI Cy/IcH

—4.6.3(1) [IunamiuHi yaapHi CHIH BiJ MOPCh-
KUX CyJeH

— 4.6.3(3) Koediuientn teprs

— 4.6.3(4) Po3mipu i 110JI05KE€HHS yIaPHHUX 30H

— 4.6.3(5) HaBanTaxxeHHs Ha HAJAO0YIOBH
— 5.3(1)P IIpoueaypu ajist BHYTPIIIHIX BUOYXIB
— A4(1) derani eheKTUBHOTO aHKEPYBaHHSI.

— 4.3.2(3) Dimension and position of impact
areas

— 4.4(1) Value of impact forces from forklift
trucks

—4.5(1) Type of rail traffic

—4.5.1.2(1) Structures to be included in each
exposure class

— 45.1.2(1) Classification of temporary
structures and auxiliary construction works
—4.5.1.4(1) Impact forces from derailed traffic

—4.5.1.4(2) Reduction of impact forces

— 4.5.1.4(3) Point of application of impact
forces

—4.5.1.4(4) Equivalent static forces

— 4.5.1.4(5) Impact forces for speeds greater
than 120 km/h

— 45.1.5(1) Requirements for Class B
structures

—4.5.2(1) Areas beyond track ends

—4.5.2(4) Impact forces on end walls

—4.6.1(3) Classification of ship impacts

— 4.6.2(1) Values of frontal and lateral forces
from ships

—4.6.2(2) Friction coefficients

—4.6.2(3) Application area of impact

—4.6.2(4) Impact forces on bridge decks from
ships

— 4.6.3(1) Dynamic impact forces from
seagoing ships

— 4.6.3(3) Friction coefficients

— 4.6.3(4) Dimension and position of impact
areas

—4.6.3(5) Forces on superstructure

— 5.3 (1)P Procedures for internal explosion

— A.4(1) Details of effective anchorage.



1 3AT'AJIBHI HOJIOKEHHA
1.1 C®EPA 3ACTOCYBAHHSA

(1) ¥V EN 1991-1-7 wictarbcst cTparerii i
MpaBmJiIa 1O 3a0€3MeUeHHIO 3aXUCTy OyIiBemb i
IHIIMX {HKEHEPHUX CIOpPY[ Bil O3HAYCHUX 1
HEO3HAYEHNX 0COOIMBIX HABAHTA)KEHb.

(2) EN 1991-1-7 BCTaHOBIIOE:

— cTparerii, 3aCHOBaHI Ha O3HaY€HHX 0CO0-
JMBUX HABAaHTAXCHHSX;

— CTparterii, 3acHOBaHI Ha OOMEXKEHHI
MacmTaliB JOKAJIbHOTO PyHHYBaHHS.

(3) ¥V namiit wacturi EN 1991 posrnsna-
I0ThCS HaCTYIIH1 aCIIEKTH:

— TEpMIHU Ta BU3HAUEHHS, YMOBHI Ta JIITEPHI1
no3HavyeHHs (po3aut 1);

— Kiacudikarlist HaBaHTaxkeHsb (po3ait 2);

— PO3paxyHKOBI cuTyarii (po3ain 3);

— ynap (posnin 4);

— BuOyxu (po3main 5);

— PO3paxyHOK HACIIIKIB JIOKAJIBHOTO PyHHY-
BaHHS B Pe3yJIbTaTi HEBCTAHOBJICHOT MPUYH-
HU (000B’s13k0BHH [omaTok A);

— BKa3iBKH 3 OI[HKU PHU3HKY (00OB’SI3KOBHIA
Jonarok B);

— JMHaMIYHUWA PO3paxyHOK TIpu  yAapi
(0o60B’s13x0BHiIt JlogaTtok C);

— BUOYXHW BCepelMHI MpUMIIIeHb (000B’sI3-
koBuii Jlomatok D).

(4) IIpaBuna, 1m0 CTOCYIOTHCS BUOYXY IMHITY B
cuitocax, HaBeqeHni B EN 1991-4,

(5) IpaBwna, M0 CTOCYFOTHCS YIapHUX HABaH-
T@XCHb BiJl TPAHCIOPTHHUX 3acO0IB HA MPOTO-
HOBI1 Oy/10BU MOCTY, nipuBezeHi B EN 1991-2.

(6) Y EN 1991-1-7 He po3riasaanTbes
0cOoOJIMBI HaBaHTa)XXEHHS BiJ BUOYXIB MO3a
OyHiBJISIMH, LI0 BUHUKIM BHACIIJOK BiiCh-
KOBUX 1 TEpOPUCTHYHUX Mid. Y gaHOMYy
CTaHJIapPTi HE PO3TIAAAETHCA TAKOXK 3aJHII-
KOBa MIlIHICTh Oy/iBenb abo IHIIMX iHXe-
HEPHHX CTIOPY/, MOIIKOIKEHUX Y pe3yabTaTi
CEMCMIYHHX HaBaHTaXEHb, IMOMKEXKI TOIIIO.

IMPUMITKA. [uB. Takox 3.1.

1 GENERAL
1.1 SCOPE

(1) EN 1991-1-7 provides strategies and rules
for safeguarding buildings and other civil
engineering works against identifiable and
unidentifiable accidental actions.

(2) EN 1991-1-7 defines:

— strategies based on identified accidental
actions,

— strategies based on limiting the extent of
localised failure.

(3) The following subjects are dealt with in
this part of EN 1991:
— definitions and symbols (Section 1);

— classification of actions (Section 2);

— design situations (Section 3);

— impact (Section 4);

— explosions (Section 5);

— design for consequences of localised failure
in buildings from an unspecified cause
(informative Annex A);

— information on risk assessment (informative
Annex B);

— dynamic design for impact (informative
Annex C);

— internal explosions (informative Annex D).

(4) Rules on dust explosions in silos are given
in EN 1991-4.

(5) Rules on impact from vehicles travelling
on the bridge deck are given in EN 1991-2.

(6) EN 1991-1-7 does not specifically deal
with accidental actions caused by external
explosions, warfare and terrorist activities, or
the residual stability of buildings or other civil
engineering works damaged by seismic action
or fire, etc.

NOTE: See also 3.1.



1.2 HOPMATHUBHI IIOCUJIAHHSA

(1) Leii €pomneiicbkuii CTaHIapT MOEIHY-
€TbCS JIATOBAaHUM YHM HEJATOBAHUM ITOCHIIAH-
HSIMH 3 TIOJIOKCHHSAMH 1HIMX Tyomikarid. [1i
HOPMATHUBHI TTOCWJIAHHS HABE/ICHI Y BIAMOBIJI-
HUX MICIIX TEKCTy Ta BHECEHI JI0 CIUCKY
nyOmikamiid. s 1aroBaHWX IMOCWIAHb Hac-
TYIHI TTONPaBKK a00 3MiHU B OYIb-SIKUX 13 IUX
myOJiKaIiii MpUAMarOTbCsl UM €BPOTICHCH-
KAM CTaHJApTOM TUIBKH TOJI, KOJH Ii TON-
paBku abo 3MiHU 3apeecTpoBaHi. i1 Henaro-
BaHWX TIOCHJIaHb 3aCTOCOBYETHCS OCTaHHS
penakiis myOoJTikailii (BKJIF0Uar0Yy MOTPABKH ).

I[MPUMITKA. €Bpokomu BHIAKOTBECA y  BUIISAII
nonepenHix craugaptie EN. YV HopmaTuBHilN yacTuHi
tekcty abo B IIPUMITKAX no Heoro pnaerbcs
MOCHJIAHHS Ha HACTYITHI €BpONEHCHhKI CTaHAapTH, SIKi
BUJIaHi 1 AIFOTh 200 3HAXOIATHCS Y CTalil PO3POOKH.

EN 1990 €Bpokoa: OcHOBU MPOEKTyBaHHS
OyaiBeNIbHUX KOHCTPYKITIH

EN 1991-1-1 €Bpoxon 1: HaBaHTaxxeHHs Ha
cnopyau. Yactuna 1-1. [Intoma Bara, BinacHa
Bara, eKCIryaTaIiiHi HaBaHTa)KEHHS

EN 1991-1-6 €Bpoxon 1:. HaBanTaxkeHHs Ha
cnopymu. Yactura 1-6. 3aranbHi HaBaH-
TakeHHs. HaBaHTaXeHHS TIpW BUPOOHMIITBI
OyniBebHUX POOIT

EN 1991-2 €Bpoxon 1. HaBaHnTakeHHs Ha
cnopyau. Yactuna 2. TpaHCOpTHI HaBaHTa-
KEHHS HA MOCTH

EN 1991-4 €Bpoxon 1. HaBaHnTakeHHs Ha
ciopynu. Yactuna 4: HaBaHTaxkeHHA Ha
CHJIOCH 1 pe3epByapu

EN 1992 €Bpokon 2: IIpoekTyBaHHS 3a1i30-
OCTOHHMX KOHCTPYKITIH

EN 1993 €pokon 3: [IpoekTyBaHHs cTajie-
BHUX KOHCTPYKIIiit

EN 1994 €poxon 4: [IpoekryBaHHs cTane-
3a1i300€TOHHUX KOHCTPYKIIIH

EN 1995 €spokon 5: IlpoekryBaHHS
JIepeB'SHUX KOHCTPYKITIH

EN 1996 €spokox 6: IIpoexTyBaHHs Kam's-
HUX KOHCTPYKIIIH

EN 1997 €Bpokoxn 7: I'eoTexHiuHE MpOEK-
TYBaHHS.

EN 1998 €spokon 8: IlpoexryBaHHs
CeMCMOCTIHKHUX KOHCTPYKIIIH

EN 1999 €spokon 9: IlpoexryBaHHs
AJIFOMIHIEBUX KOHCTPYKIIIH

1.2 NORMATIVE REFERENCES

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

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

EN 1990 Eurocode: Basis of structural design

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

EN 1991-1-6 Eurocode 1: Actions on
structures Part 1-6: Actions during execution

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

EN 1991-4 Eurocode 1 : Actions on structures
Part 4: Silos and tanks

EN 1992 Eurocode 2: Design of concrete
structures

EN 1993 Eurocode 3: Design of steel
structures

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

EN 1995 Eurocode 5: Design of timber
structures

EN 1996 Eurocode 6: Design of masonry
structures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium
structures



1.3 NPUIIYIWEHHSA

()P VY namiit gactuni EN 1991 3acroco-
BYIOTbCS 3arajibHi MPUIYIICHHS, TPUIHATI B

1.3 EN 1990.

1.4 BIAMIHHICTH MI’K ITPUHIUIIA-
MU TA IHIPABUIAMU 3ACTOCY-
BAHHA

(1)P Ho nanoi wactuau EN 1991 3actocoBy-
10ThCs mpaBwmia, mpuitaaTi B 1.4 EN 1990.

1.5 TEPMIHU TA BUBHAYEHHA

(1) OcHoBHI TepMIHM Ta BHU3HAUEHHS, IO
BUKOPUCTOBYIOTHCSI B JaHOMY E€BpoOIeNch-
KoMy craHnaapri, Bkazani B 1.5 EN 1990.
Hwxue mnpuBeneHi m0JaTKOBI TepMiHU 1
BU3HAUEHHS, IO 3aCTOCOBYIOTHCS B JaHIM
YacTHHI CTaHAAPTYy.

1.5.1 mBuAKicTH ropiHHs

HIBUJKICTh PO3MOBCIOJKEHHS TMOJIyM'st BiJI-
HOCHO NIBHUJIKOCTI HE3TOpUIOro MWy, Ta3y
ab0 BWITAPOBYBaHb, SIKI PYXarOThCA TIOTIE-

peny noaym's

1.5.2 kaac 3a HacJiAKaMu pyiiHYBaHHS
kiacuikallisi HaCIiIKIB pyHHYBaHHS KOHCT-
pykitii abo 11 yacTuHH

1.5.3 nedgaarpanis

PO3IOBCIO/DKEHHSI 30HH TOPIHHS B Cepeso-
BUILl, 10 HE 3adHAI0CA, 31 IIBUAKICTIO,
MEHIIIOIO 3a MBUKICTh 3BYKY

1.5.4 neronanis

PO3MOBCIO/KEHHST 30HH TOPIHHS B Cepeso-
BUII, 110 HE 3aWHAIOCH, 31 MIBUIKICTIO, IO
MIEPEBHUIILYE MIBUIKICTh 3BYKY

1.5.5 nuuamMiyHe cuiia

CHJIa, III0 3MIHIOETHCS B 4aci 1 MOKe MaTu
3HAYHUU JIUHAMIYHUN BIIJINB Ha
KOHCTPYKII0. Y pa3i yaapy IMHaMiyHa cuiia
€ CWJIOW, TMPHUKIAJEHOI [0 KOHTaKTHOT
HOBepXHi B Miclii yaapy (auB. pucyHok 1.1).

1.3 ASSUMPTIONS

(1)P The general assumptions given in
EN 1990, 1.3 apply to this part of EN 1991.

1.4 DISTINCTION BETWEEN PRINCIP-
LES AND APPLICATION RULES

(1) P The rules given in EN 1990, 1.4 apply to
this part of EN 1991.

1.5 TERMS AND DEFINITIONS

(1) For the purposes of this European
Standard, general definitions are provided in
EN 1990, 1.5. Additional definitions specific
to this part are given below.

1.5.1 burning velocity

rate of flame propagation relative to the
velocity of the unburned dust, gas or vapour
that is ahead of it.

1.5.2 consequence class
classification of the consequences of failure of
the structure or part of it.

1.5.3 deflagration
propagation of a combustion zone at a velocity
that is less than the speed of sound in the
unreacted medium.

1.5.4 detonation

propagation of a combustion zone at a velocity
that is greater than the speed of sound in the
unreacted medium.

1.5.5 dynamic force

force that varies in time and which may cause
significant dynamic effects on the structure; in
the case of impact, the dynamic force
represents the force with an associated contact
area at the point of impact (see Figure 1.1).



Tlo3naueHHs:

a - eKBIBaJIEHTHA CTaTUYHA CHJIA;

b - nunamivna cuna;
C - peaKIisi KOHCTPYKIIT

. =
Key:
a: equivalent static force
b: dynamic force
c: structural response

Pucynox 1.1

1.5.6 exBiBajleHTHA CTATH4YHA CHJIA
aIbTEpHATHBHE TPEJCTABICHHS TUHAMIYHO1
CIJIM, 10 BpaxoBye IUHAMIYHY pPEAKI[IIO
KOHCTpYKIIi (1B. prcyHoK 1.1)

1.5.7 mBUAKICTH PO3NOBCIOIKEHHS MOJIYM 'Sl
MIBUJIKICTh PO3TOBCIO/KEHHST (PPOHTY MOTY-
M's BITHOCHO HEPYXOMO1 [T0YaTKOBO1 TOYKHU

1.5.8 meska 3aiimaHHA

MiHIMaJIbHa 200 MakCUMajIbHa KOHIICHTPAIIis
TOpIOYOro MaTepially B OJHOPITHINA cyMimIi 3
ra3onoJiOHUM OKHCIIIOBAYeM, IO CIPHSIE
MTOIITUPEHHIO TOPIHHS

1.5.9 00'exT, 110 MO3Ke BAAPUTH
00'ekT, 1m0 BIApsE€ MO KOHCTPYKIi (TOOTO
TPaHCIIOPTHHMIA 3aCi0, Kopadesb TOIIO)

1.5.10 k11090BMi ejiIeMeHT
KOHCTPYKTUBHHM €JIEMEHT, BiJl SIKOTO 3alie-
KUTh 3arajbHa CTIAKICTh pEIITH YacTHH
KOHCTPYKITi{

1.5.11 Hecyua cTiHOBAa KOHCTPYKILisl

Oe3KapkacHa CTIHOBa KOHCTPYKIliS 3 Kam's-
HOI KJAaJKH, [0 CHPUKAMAaE, TOJOBHUM
YUHOM, BEPTHUKaIbHI HaBaHTakeHHS. Croau
BIIHOCATHECS TaKOJK JIETKI MaHEIbHI KOHCT-
PYKIIii, [0 CKJIaJAl0ThCS 3 PO3TAIIOBAHUX 110
LEHTPY JepeB'ssHuX abo cTaleBUX BEpPTH-
KaJbHUX CTIHOK 1 IEPEBHOCTPYKKOBUX TLIUT,
METaJIEBOI CITKK a00 1HIIOT OOIMBKHU

1.5.12 1oxanbHe pyHHYBAHHA

YacTUHA KOHCTPYKIIi, sika, K mependaya-
€TbCs, 3pYyiIHOBaHA a00 CHUJIBHO MOIIKO/HKEHA
B pe3yJIbTaTi 0COONIMBOTO HABAHTAKEHHS

Figure 1.1

1.5.6 equivalent static force

an alternative representation for a dynamic
force including the dynamic response of the
structure (see Figure 1.1).

1.5.7 flame speed
speed of a flame front relative to a fixed
reference point.

1.5.8 flammable limit

minimum or maximum concentration of a
combustible material, in a homogeneous
mixture with a gaseous oxidiser that will
propagate a flame.

1.5.9 impacting object
the object impacting upon the structure (i.e.
vehicle, ship, etc).

1.5.10 key element
a structural member upon which the stability
of the remainder of the structure depends.

1.5.11 load-bearing wall construction
non-framed masonry cross-wall construction
mainly supporting vertical loading. Also
includes lightweight panel construction
comprising timber or steel vertical studs at
close centres with particle board, expanded
metal or alternative sheathing.

1.5.12 localised failure

that part of a structure that is assumed to have
collapsed, or been severely disabled, by an
accidental event.



1.5.13 pusuk

MOETHAHHS (3BUYAHO TOOYTOK) MipH Bipo-
TiJIHOCTI BUHUKHEHHS a00 YacTOTH IIOSBU
IeBHOT HEOE3IEKH 1 BEJIMYMHY 1 HACHIIKIB

1.5.14 xxuByuicTh

BJIACTUBICTh KOHCTPYKIIi HPOTHCTOSTH Ta-
KHM TIOJISIM, SIK TOXeka, BHOyX, ymap abo
pe3ysbTaT JIIOJICHKUX MOMHIIOK, 0e3 BUHHK-
HEHHsI TIOIIKOJ/DKEHb, HENPOTOPIIHHUX I10
BIJTHOIICHHIO /10 NPUYHMHHU, IO BHUKIUKaIA
TOIITKOKEHHS

1.5.15 6a3a cnopyau

YacTUHA KOHCTPYKUII COPYAH, L0 MIATPU-
Mye 11 Haa0yaoBy. Y OYyIIBIAX — 1€ 3BUYAMHI
(dbyHIaAMEHTH Ta 1HIII €IEMEHTH CTIOPY/IH, 10
3HAXOJATHCA HUXKYE PIBHA 3eMil. Y MOCTax
— ue ¢yHIaMeHTH, KOHTpdopcH, Ouku,
OTIOpH 1 TaKe IHIIIE

1.5.16 nandynoBa cnopyau

JacTHHA CITOPYAH, IO MITPUMYETHCS 023010
copymd. Y OymiBiIsIX — 1€ 3a3BUYal
KOHCTPYKIlii, pO3TaloBaHli HaJx pIBHEM
3emuti. Y MocTax — 11e mporoHona OymoBa

1.5.17 JerkocKuaHMii eJiIeMeHT
HEKOHCTPYKTUBHUU OTOPOJKYBAJIbHUH eJle-
MEHT (CTiHA, MiAJIora, CTENs) 3 OOMEKCHUM
OTIOPOM, PYHHYBAHHS SIKOTO CIIPHUSE TOLIHU-
PEHHIO 30HM THCKY Bin aeduiarpaiii i THM
CaMUM 3HIKYE THCK Ha KOHCTPYKTHBHI
€JIeMEHTH OYIiBIII.

1.6 IO3HAYEHHSA

(1) YV paniii yactuni €BponeiicbKOro
CTaHJApTy BUKOPHUCTAHI HACTYIHI CHMBOJIU
(muB. Takoxx EN 1990):

Benuxi nimepu namumncekoeo angasimy

F — cuna 3iTKHEHHS,

Fax — po3paxyHKOBe 3HaYEHHS TOPU30HTANIb-
HOI €KBIBaJEHTHOI cTaTU4YHOI ab0 AMHAMIY-
HOI CHWJIM Yy HampsMKy pyxy oO0'ekTa, 110
MO>K€ BJIAPUTH;

Fdy — exBiBaJieHTHA TOPU30HTAIbHA CTATUYHA
abo JuHaAMIYHAa cuJa, TOMepedHa [0
HaMpsIMKY pyXy 00'€KTa, 110 MOKE BJIAPUTH;

1.5.13 risk

a measure of the combination (usually the
product) of the probability or frequency of
occurrence of a defined hazard and the mag-
nitude of the consequences of the occurrence.

1.5.14 robustness

the ability of a structure to withstand events
like fire, explosions, impact or the
consequences of human error, without being
damaged to an extent disproportionate to the
original cause.

1.5.15 substructure

that part of a building structure that supports
the superstructure. In the case of buildings this
usually relates to the foundations and other
construction work below ground level. In the
case of bridges this usually relates to
foundations, abutments, piers and columns etc.

1.5.16 superstructure

that part of a building structure that is
supported by the substructure. In the case of
buildings this usually relates to the above
ground construction.In the case of bridges this
usually relates to the bridge deck.

1.5.17 venting panel

non-structural part of the enclosure (wall,
floor, ceiling) with limited resistance that is
intended to relieve the developing pressure
from deflagration in order to reduce pressure
on structural parts of the building.

1.6 SYMBOLS

(1) For the purpose of this European Standard,
the following symbols apply (see also
EN 1990).

Latin upper case letters

F collision force;

Fax horizontal static equivalent or dynamic
design frontal force;

Fay horizontal static equivalent or dynamic
design lateral force;



Fr — cuna TepTs npu ynapi;

Ke — innekc aednarpanii xmapu rasy;

Kst — innexc pedumarparii xmapu nuy;

Pmax — MaKCUMalTbHUM THUCK, 10 AOCSATAETHCS
npu oOMexeHil aeduarparii B ONTUMaNbHIN
CyMIIIi;

Pred — 3MEHIIEHWH THUCK, MO AOCATAETHCS
npu aeduarpariii B 3aMKHYTOMY IPUMIIIEHH1
3 JITKOCKU/IHUMU €IIEMEHTaMHU;

Pstat — cTaTHYHMI THCK aKTHUBalll, SKHH
aKTHBI3Y€ JIETKOCKU/IHI €JIEMEHTH B IPOLECi
MOBUILHOTO 3pDOCTaHHS THUCKY.

Mani nimepu namuncovrxoco anghagimy

a — BHCOTa pO3TalllyBaHHS IUIONII, JO SKOI
MPUKIIAAETHCS CUJIA BiJ 3ITKHEHHSI;

b — mmpuHa nepenkou (HAPUKIA, OMOPH
MOCTY);

h — rabaputHa BHCOTa BiJ MOBEPXHI MPOTO-
HOBOi OYJOBM 10 HMKHBOI KPOMKH KOHCT-
PYKIIIT MOCTY; BHCOTa pO3TalllyBaHHS yAap-
HOI CHJIA HaJ IMPODKIKOI YaCTUHOIO;

| — moBkuHa CyHa;

I'F — 3HIKYBAJIbHUN KOEQII[IEHT;

S — BiACTaHb MDK KOHCTPYKTHBHHUM
€JIEMEHTOM 1 OChOBOIO JIIHIEIO JIOPOTHU abo
PEUKOBOIO MUISXY;

m — maca;

Vy — IIBUJIKICTb.

Mani nimepu epeyvkoeo angasimy
[ — KOeIIieHT TepTs.

Fr frictional impact force;

Ke deflagration index of a gas cloud,

Kst deflagration index of a dust cloud;

Pmax maximum pressure developed in a
contained deflagration of an optimum mixture;

Prea reduced pressure developed in vented
enclosure during a vented deflagration;

Pstat Static activation pressure that activates a
vent opening when the pressure is increased
slowly.

Latin lower case letters

a height of the application area of a collision
force;

b width of an obstacle (e.g. bridge pier);

h clearance height from roadway surfacing to
underside of bridge element; height of a
collision force above the level of a
carriageway;

| ship length;

rr reduction factor;

s distance from structural element to centre-
line of road or track;

m mass;
vy Velocity.

Greek lower case letters
u friction coefficient.



2 KITACUODIKAIISI HABAHTA-
KEHb

(1)P HaBaHTakeHHS B paMKaX JaHOi 4acTH-
Hu EN 1991 knacudikyroTs BiamoBigHO a0
4.1.1 EN 1990 sixk 0co0iMB1 HaBaHTaXCHHSI.

IMPUMITKA. B tabmumi 2.1 Bka3aHi OCHOBHI pO3iin
EN 1990, ski cnig BpaxoByBaTH IpU MPOEKTYBaHHI
KOHCTPYKIIA, Ha SKi MOXYTh [iSTH OCOOJHUBI
HaBaHTaKEHHS

2 CLASSIFICATION OF ACTIONS

(1)P Actions within the scope of this part of
EN1991 shall be classified as accidental
actions in accordance with EN 1990, 4.1.1.

NOTE: Table 2.1 specifies the relevant clauses and sub-
clauses in EN 1990, which apply to the design of a
structure subjected to Accidental Actions.

Tadoanusa 2.1 Pozgiau EN 1990, siki cTocyloThesi 0c00JMBHX HABAHTAKEHD
Table 2.1 Clauses in EN 1990 specifically addressing accidental actions

Po3 i HYHKTE;HmIi[EI/(I)SHIHH-

Section Clause/Sub-clause
TepMiHu Ta BU3HAUCHHS 1.5.2.5,15.3.5,
Terms and definitions 1.5.3.15

OCHOBHI BUMOTH
Basic requirements

2.1(4), 2.1(5)

Po3paxyHkoBi cuTyarii
Design situations

3.2(2)P

Knacudikariisi HaBaHTaXECHb

4.1.1(1)P, 4.1.1(2),

Classifications of actions 4.1.2(8)
[HIIi penpe3eHTaTHBHI 3HAYECHHsI 3MIHHUX HABAHTA)KEHb

. . . 4.1.3(1)P
Other representative values of variable actions
Crony4yeHHsl HABaHTaXEHb [UIsl OCOOIMBUX PO3PAXyHKOBHX CHUTYaLliil 6.43.3
Combination of actions for accidental design situations o
Po3paxyHKOBi 3Ha4eHHSI HABAHTaXEHb B OCOOJIMBHX 1 CEHCMIYHUX PO3PAXYHKOBHX
CHUTYAIISX Al.3.2

Design values for actions in the accidental and seismic design situations

(2) Oco6nmBi HaBaHTaXXEHHS BiX yaapy CIij
PO3IJISIIATH SIK BUTbHI HABAHTA)KCHHS, SIKIIIO
HEBCTAHOBJICHE IHIIIE.

[NPUMITKA. B HamionanmsHOMy pomaTky abo B
paMKax KOHKPETHOT'O MPOEKTY JOIMYCKAEThCS PO3TJIsi-
JaTH OCOOJIMBI HaBaHTAXXCHHS, HE KIACH(PIKyIouu ix
SIK BiJIbHI HABAHTA)KCHHS.

(2) Accidental actions due to impact should be
considered as free actions unless otherwise
specified.

NOTE: The National Annex or the individual project
may specify the treatment of accidental actions which
are not classified as free actions.



3 PO3PAXYHKOBI CUTYAIIIL
3.1 3AT'AJIBHI IHHOJOXEHHS

(1)P KoncTpykuii moBUHHI OyTH 3alpOEKTO-
BaHI 3 ypaxyBaHHSM OOIpYHTOBaHHX 0COO0-
JMBUX PO3PaXyHKOBUX CHUTYAIll BiJIIOBITHO
1o 3.2(2)P EN 1990.

(2) Crparertii, siKi CITi pO3TJIsSLIATH I 0CO0-
JUBUX PO3PAXyYHKOBUX CHUTYaIlild, MOKa3aHi
Ha pucyHky 3.1.

3 DESIGN SITUATIONS
3.1 GENERAL

(1)P Structures shall be designed for the
relevant accidental design situations in
accordance with EN 1990, 3.2(2)P.

(2) The strategies to be considered for
accidental design situations are illustrated in
Figure 3.1.

OCOBJIUBI PO3PAXYHKOBI CUTY AIIIT
ACCIDENTAL DESIGN SITUATIONS

Crparterii, OCHOBaHi Ha BU3HAYEHHUX OCOOIMBUX
HaBaHTAXXEHHSIX, HAIIPUKJIA] BUOYX abo ynap

Strategies based on identified accidental actions e.g.
explosions and impact

Crparerii, oOcHOBaHi Ha 0OMEXEHHI MacIITabiB
JIOKAJIbHOTO PYHHYBaHHS

Strategies based on limiting the extent of localised failure

IIpoekTyBaHHS
P Y . Bukiouenns abo
KOHCTPYKIIH, 110
3HW>KCHHA BCIIMYUHU
MaroTh Po3spaxynok
.. HaBaHTaXCHHA,
MIHIMaJIBHO KOHCTPYKIIll Ha
. HanpuKiIaz, 3a
HeOGXlHHy BCTAHOBJICHE
. JOIIOMOT OO0
)Kl/lBy'-llCTb . HaBaHTaXXCHHSA
3aXUCHUX 3ac00iB
Design the - Design structure
Preventing or .
structure to have . . to sustain the
C reducing the action ;
sufficient . action
. e.g. protective
minimum
measures
robustness

Edexrusne
Po3spaxynok
pe3epByBaHHS, .
KIIFOYOBHUX KOHCprKTI/IBHl
HalpuKiaj, 3a .
CJICMCHTIB Ha npaBuia,
JOITOMOTI'OFO
MPUITyCTUME HaIpuKia,
AIbTEPHATUBHUX e
h . oco0Be MUTICHICTB,
HUIAX1B nepeaayl .
HaBaHTaXCHHA Ad ﬂe(bopMaTI/IBHICTI)
3yCHILIS
Key element Prescriptive rules
Enhanced ey . Criptiv
designed to sustain e.g. integrity and
redundancy e.g. . - -
. notional accidental ductility
alternative load -
action 4q
paths

Pucynok 3.1 Crparerii 1;151 0c00JJMBHX PO3PaXyHKOBHX CHTYaNii
Figure 3.1 Strategies for Accidental Design Situations

[MPUMITKA 1. Crparerii Ta mpaBuia, 1o BHKOpPHC-
TOBYIOTH ISl TIOTO/DKEHHSI KOHKPETHOTO TPOEKTY 13
3aMOBHHKOM 1 BIJITOB1AHOIO 1HCTAHIIIETO.

[MPUMITKA 2. Oco06nuBi HaBaHTAXKEHHS MOXYTh
OyTH 0O3HAUYEHUMU i HEO3HAUCHUMU.

IMPUMITKA 3. Crpaterii, 110 3aCTOCOBYIOTbCS st
HEO3HAUYCHNX OCOOJMBHX HABAHTAXKCHb, BKIFOYAIOThH
BEJIMKY KITBKICTh MOXUIIMBUX MOfiii. BoHM Hampas-
JIeHI Ha OOMEXEHHS JIOKAIbHOTO PyHHYBaHHS. Y XBa-
JIEHHS CTpaTteriii 3 OOMEXKEHHS JOKAaIbHOIO pPYHHY-
BaHHS MOXKE 320€3MeUNTH JOCTATHIO XUBYUICTH TPHU
Iii ocoOMMBUX HaBaHTa)kKeHb, BKa3zaHuX y 1.1(6), abo
1HIIOrO HABaHTa)KEHHS BiJ] HEBCTAHOBJICHOT IIPHYHHH.
Pexomennamii st OyniBens Hagani y Jomatky A.

NOTE 1: The strategies and rules to be taken into
account are those agreed for the individual project with
the client and the relevant authority.

NOTE 2: Accidental actions can be identified or
unidentified actions.

NOTE 3: Strategies based on unidentified accidental
actions cover a wide range of possible events and are
related to strategies based on limiting the extent of
localised failure. The adoption of strategies for limiting
the extent of localised failure may provide adequate
robustness against those accidental actions identified in
1.1(6),or any other action resulting from an unspecified
cause. Guidance for buildings is given in Annex A.



TIPUMITKA 4. B pgamiii wacruai EN 1991
3aIpONOHOBAHI TCOPETUYHI 3HAYCHHS T O3HAYCHIX
0COOJIMBUX HaBaHTAXXEHb (HATIPUKIIAJ, U BUITAKIB
BHOYXy ycepeauHi mpuMinieHHs 1 ymapy). Lli 3Ha-
YeHHS JIOMyCKAa€ThCs 3MiHIOBAaTH B HamioHanpHOMY
JOAAaTKy ab00 B paMKaX KOHKPETHOrO TIPOEKTy 3a
IIOrO/DKEHHAM 13 3aMOBHHMKOM 1  BIJIIOBIZHOIO
IHCTaHIII€fO.

[MPUMITKA 5. JIns nesikux KOHCTPYKLIH (Hampuk-
Jaj, IpU pO3MIIsiAl CHOpPYH, B SIKMX BIJICYTHS 3arposa
JUISL TEOJIEH, a EKOHOMIYHHMMH, COLIAJILHUMHU 1 €KOJIO-
TIYHUMH 30MTKaMU MOXKHA 3HEXTYBATH) ITOBHE 0OBa-
JICHHSI KOHCTPYKIIi B pe3yJabTaTi OCOOIHMBHX MOIIH
MOXHa JOMYCTUTH. Taki BHUNAIKH MOXYTb OyTH
Y3TOJKEHI JJIsl KOHKPETHUX TPOEKTIB 13 3aMOBHUKOM
1 BIATIOBITHOIO 1HCTaHIII€IO.

3.2 OcobauBi po3paxyHKoBi cutyauii —
cTparerii Npu 0c00JJMBHX HABAHTAKEHHAX

(1) BenmuumHa 0cOONMBOTO HaBaHTAXEHHS
3aJIEKUTD BIA;

— 3aXO0/IiB, HAIIPABJICHUX Ha 3amoOiraHHs abo
3HIKEHHSI pe3ysbTaTiB OCOOJIMBOIO HaBaH-
TaXEHHS,

— BIPOTIIHOCTI BUHHKHEHHS OCOOJMBOTO
HABaHTaXCHHS,

— HaACHIAKIB pyHHYBaHHA B pe3yJbTari
0COOJIMBOrO HaBaHTAKEHHS,

— CYCITUTBHOT OIIIHKY;

— PIBHS IOIIYCTUMOTO PUBHKY.

IMPUMITKA 1. {us. EN 1990 2.1(4)P ITPUMITKA 1.

[MPUMITKA 2. Ha npaxTuiii BipOriJiHICTh BUHUKHEHHS
1 HACIJIKK OCOOJHMBHX HABaHTAXXEHb MOXYThb OyTH
NOB'A3aHI 3 NEBHUM CTYEHEM PH3UKY. Y BHIIAAKY
SIKIIO TAKUHM CTYMIHb PU3HMKY HETPUHHATHUHN, MOTPIOHI
JIOIATKOBI 3ax0/u. SIK TpaBWIIO, HYJIbOBHU CTYITiHb
PHU3HKY € TaKKM, III0 HE Peaji3oBYyeThCs, 1 B OUIBIIOCTI
BUIAJIKIB HEOOXIHO JOMYCKATH MIEBHUM CTYIiHb PH3HU-
Ky, SKAH 3aJI&KUTh BiA pi3HUX (HaKTOpiB, HATIPUKIAL
BiJ MOJKJIMBOI KUIBKOCTI HEIIACHUX BHMIIAIKIB, €KOHO-
MIYHHX HACHIJKIB, BUTPAT HA 3acO0M Oe3meKu Ta iH.

[MPUMITKA 3. CrymneHi NpUiHATHOTO PU3KKY JOITYC-
Ka€eThCsl BCTAHOBIIOBATH B HallioHansHOMY JTONATKY y
BUT/IAII OINATKOBOI iH(OpMAIli, MO HEe CYIepednTh
bOMY TOKYMEHTY.

(2) JlokanpHe pyiiHyBaHHS BiJ OCOONMBHX
BIUTUBIB MO€ OyTHU JOMYyCTUMHM, SKIIO HE
MOPYIIYETbCA ~ 3arajibHa  CTIAKICTh  yciel
KOHCTpPYKIii, 30epiraeTbcsi 3arajbHa Hecyda
3/IaTHICTb, 110 JTO3BOJIE€ BXKUTU HEOOXITHUX
aBapiifHUX 3aXO0/IiB.

NOTE 4: Notional values for identified accidental
actions (e.g. in the case of internal explosions and
impact) are proposed in this part of EN 1991. These
values may be altered in the National Annex or for an
individual project and agreed for the design by the
client and the relevant authority.

NOTE 5: For some structures (e.g. construction works
where there is no risk to human life, and where
economic, social or environmental consequences are
negligible) subjected to accidental actions, the complete
collapse of the structure caused by an extreme event
may be acceptable. The circumstances when such a
collapse is acceptable may be agreed for the individual
project with the client and the relevant authority.

3.2 Accidental design situations - strategies
for identified accidental actions

(1) The accidental actions that should be taken
into account depend upon:

— the measures taken for preventing or
reducing the severity of an accidental action;

— the probability of occurrence of the
identified accidental action;

— the consequences of failure due to the
identified accidental action;

— public perception;

— the level of acceptable risk.

NOTE 1: See EN 1990, 2.1 (4)P NOTE 1.

NOTE 2: In practice, the occurrence and consequences
of accidental actions can be associated with a certain
risk level. If this level cannot be accepted, additional
measures are necessary. A zero risk level, however, is
impracticable and in most cases it is necessary to accept
a certain level of risk. Such a risk level can be
determined by various factors, such as the potential
number of casualties, the economic consequences and
the cost of safety measures, etc.

NOTE 3 Levels of acceptable risks may be given in the
National Annex as non contradictory, complementary
information.

(2) A localised failure due to accidental
actions may be acceptable, provided it will not
endanger the stability of the whole structure,
and that the overall load-bearing capacity of
the structure is maintained and allows
necessary emergency measures to be taken.



[MPUMITKA 1. Ins OyniBenbHUX KOHCTPYKILIHM Taki
aBapiiiHi 3aX0[1 MOXXYTh BKITIOUATH OE3IEYHY eBaKy-
arliro JroJiel 3 MPUMIIIEHb i IPUIETIINX TEPUTOPIH.

[MPUMITKA 2. [lns MocTiB Taki aBapiifHi 3axomu
MOXYTh BKIIIOYaTH THMYACOBE 3aKPUTTS JiISHKHA
JIOpOrH a00 3ATI3HUYHHUX KOJIH.

(3) HeoOXimHO BXKUTH 3aXOJIB 13 3HMKCHHS
PU3UKY BiJ OCOOJMBHX HaBaHTAXXEHb, IO
BKJIIOYAIOTh, SIKIIO II€ JOPEYHO, OJHY abo
JCKLTbKA CTPATET1i:

a) 3amoOiraHHs TpPOSBIB HABAHTAXCHHS
(Hampuknaa, 471 MOCTIB 3a paxyHOK 3a0e3-
TEYEHHsI BIAMOBITHOT BHUCOTH MDK TpaHC-
MOPTHUM 3ac000M 1 cropynor) abo 3HH-
YKEHHS BIPOTITHOCTI TOSIBU 1/a00 BETMYMHHU
HAaBAaHTAXCHHS 1O TNPUUHATHOTO PIBHSA B
IpoLeci MPOEKTYBaHHSA KOHCTPYKIIN (Ham-
puknan, y OymiBIsSX 3a paxyHOK JIErKO-
CKUJHHMX €JIEMEHTIB 13 MaJjlol0 Macow 1
MIIHICTIO, 1110 3MEHUIYIOTh €(eKT BUOYXY);
b) 3axucT KOHCTPYKIIT MUISTXOM 3MEHIICHHS
edhekTy BiI OCOOJMBUX  HABAHTAXKCHb
(HampuKIIag, 3a JIOTIOMOTOI0 BIIAIITYBAaHHS
3aXMCHHUX OTropoxk abo Oap'epiB Oe3nexH);

C) 3a0e3MeueHHs] JOCTAaTHBOI JKHUBYYOCTI
KOHCTPYKI[I 3 BUKOPUCTAHHSM OJHOTO a0o
OUIBIIIE MIIXOIIB:

1) mpoekTyBaHHSI TIEBHUX €JIEMEHTIB KOHCT-
PYKIIi, Bill SKMX 3aJISKUTh 3arajibHa CTIHKICTh
KOHCTPYKIIii, SK KJIIOUOBUX EJIIEMEHTIB (IIHB.
1.5.10), 3 meroro 30UIBIIICHHS BiPOTITHOCTI
30epeKeHHs MPale3aTHOr0 CTaHy KOHCTPYK-
i micys 3aiCHEHHsT 0COOIMBOI OIT;

2) MPOEKTYBaHHS KOHCTPYKTUBHHX €IEMCH-
TiB 1 MarepiamiB 3 JOCTaTHhOIO naedopma-
THUBHICTIO, IO JOIMycKae Oe3 pyWHYBaHHS
MOTJIMHAHHS 3HAa4HOi eHeprii  nmedopmy-
BaHHS;

3) CTBOpEHHS AOCTAaTHHOI'O PE3EPBYBAHHS B
KOHCTPYKIIi 3 MeTO 3a0e3le4YeHHs ajb-
TepHATUBHUX IIJIAXIB TMepenadyi HaBaHTa-
SKEHHS ITICIIsI BUHUKHEHHS 0CO0JIMBOT moaii.

[NPUMITKA 1. V neskux BUMAaAKax KOHCTPYKIIIO
HEMOXXJIMBO 3aXHCTUTH IIIIXOM 3HIKEHHA e(peKTy
BiJI OCOOJMBOrO HaBaHTa)XE€HHsA a00 3amoOiraHHAM
BUHUKHEHHIO HaBaHTaxxeHb. Lle BimOyBaeThcs BHAcC-
JIJIOK TOrO, IO TaKi HAaBAHTa)KEHHS 3ajIeKaTh BIJ
YHHHUKIB, SKi He 000B'I3KOBO TependadeHi yMOBaMH
MPOEKTYBAaHHSA Ha TMependadeHuii TEpMiH EeKCIUTya-
Tarii. 3amo0ixHi 3ac00M MOXYTh BKIIFOUATH PETYIISP-
Hi IHCIIEKIi Ta TeXHiYHEe OOCIyrOBYBAaHHS NPOTATOM
TEpMiHy eKCIUTyaTaIlii.

NOTE 1: For building structures such emergency
measures may involve the safe evacuation of persons
from the premises and its surroundings.

NOTE 2: For bridge structures such emergency
measures may involve the closure of the road or rail
service within a specific limited period.

(3) Measures should be taken to mitigate the
risk of accidental actions and these measures
should include, as appropriate, one or more of
the following strategies:

a) preventing the action from occurring (e.g. in
the case of bridges, by providing adequate
clearances between the trafficked lanes and the
structure) or reducing the probability and/or
magnitude of the action to an acceptable level
through the structural design process (e.g. in
the case of buildings providing sacrificial
venting components with a low mass and
strength to reduce the effect of explosions);

b) protecting the structure against the effects
of an accidental action by reducing the effects
of the action on the structure (e.g. by
protective bollards or safety barriers);

c¢) ensuring that the structure has sufficient
robustness by adopting one or more of the
following approaches:

1) by designing certain components of the
structure upon which stability depends as key
elements (see 1.5.10) to increase the
likelihood of the structure’s survival following
an accidental event.

2) designing structural members, and selecting
materials, to have sufficient ductility capable
of absorbing significant strain energy without
rupture.

3) incorporating sufficient redundancy in the
structure to facilitate the transfer of actions to
alternative load paths following an accidental
event.

NOTE 1: It may not be possible to protect the structure
by reducing the effects of an accidental action, or
preventing an action from occurring. This is because an
action is dependent upon factors which, over the design
working life of the structure, may not necessarily be
part of the design assumptions. Preventative measures
may involve periodic inspection and maintenance
during the design working life of the structure.



[MPUMITKA 2. Inst mpoeKTyBaHHS KOHCTPYKTHBHHX
€JIEMEHTIB 13 JI0CTaTHBOIO Je(pOpPMATHBHICTIO IMB.
BkasiBku B Jlogatkax A i C cminmpao 3 EN 1992 —
EN 1999.

(4)P OcobnuBi HaBaHTaXeHHS, y pa3i HEOO-
X1THOCTI, CIIiJ{ IPUKJIAIaTH OJHOYACHO 3 JIi-
FOUYMMH TOCTIHHUMU 1 3MIHHUMH JisIMU 3Tid-

Ho 3 EN 1990, 6.4.3.3.

I[MPUMITKA. 3nauenns y auB. y EN 1990, Tonmatok A.

(5P Cain BpaxoByBaTH TaKOX Oe3IeEKy
KOHCTPYKI[IA Oe3mocepe b0 Micasi BUHHUK-
HEHHsI 0COOJIMBOTO HABAHTAXEHHSI.

IMPUMITKA. Ile BKiIrOuae po3misy MPOrpecyrouoro
py#HHYBaHHS KOHCTPYKIIii OyaiBens. JluB. JlogaTok A.

3.3 OCOBJIUBI PO3PAXYHKOBI CH-
TYAIII - CTPATETII JJIS OBME-
’KEHHSI MACHITABIB JIOKAJIBHO-
'O PYHHYBAHHS

(1)P Ilpu mpoexTyBaHHI CJIi]1 3MEHIIIYBATH 00-
CSITU TIOTEHIIMHOTO PyWHYBaHHS KOHCTPYKIIIH
y pe3yJbTari HerepenoaueHo1 MPUIHHH.

(2) 3meHmHTH OOCSATH PYyWHYBAHHS MOKHA
3aCTOCOBYIOYM OJWH a00 JIeKiIbKa HACTYTI-
HUX HIIXOMIIB:

a) MPOEKTYBaHHS KJIFOYOBHUX E€JIEMEHTIB, BiJ
SIKUX 3QJICKUTh 3arajibHa CTIMKICTh OymiBiIi,
Tak, MO0 BOHM OyaW 3JaTHI CHpUEMaTH
BIUIMBH Big 0coOmuBoi ail Ag;

[MPUMITKA 1. Y Hanionansuomy JlogaTky Aomycka-
€THCSI BKa3yBaTH MOJENb OCOONHMBOI il y BUIIISII
PO3IOALIEHOTO0 200 30CEPEKEHOr0 HaBAHTAXKEHHS 3
pO3paxyHKOBMM 3HaueHH:IM Ag. PexomeHnoBaHOMO
MOJEIUTIO U OyHiBeNs € PIBHOMIPHO PO3TOIiIEHE
YMOBHE HAaBaHTaXEHHS, IIO NMPUKIANAETHCSA B Oyb-
SIKOMY HamIpsMi IO KITFOYOBOTO €JIEMEHTA 1 MPHUIIETIINX
eneMeHTiB  (Hampuknan, ¢acamiB  tomo). s
KOHCTPYKIiH OyaiBenb peKOMEHIOBaHE PIBHOMipHO
po3moniieHe HaBaHTaKEHHA ckiamae 34 kH/M2. Jlus
A.8 (Jomatok A).

b) npoekTyBaHHS KOHCTPYKLIH TaKUMH, 1100
y pa3i JIOKaJIbHOTO pyHHYBaHHA (HaIllpUKIIaJ,
IIPU BIIMOBI OKPEMOI'O €JIEMEHTa) 3arajibHa
CTIAKICTh BCi€l KOHCTpYKLIi abo i1 3HauHOT
yacTUHU Oyna 3abe3neucHa;

NOTE 2: For the design of structural members with
sufficient ductility, see Annexes A and C, together with
EN 1992 to EN 1999.

(4)P Accidental actions shall, where approp-
riate, be applied simultaneously in combina-
tion with permanent and other variable actions
in accordance with EN 1990, 6.4.3.3.

NOTE: For y values, see Annex A of EN 1990.

(5)P The safety of the structure immediately
following the occurrence of the accidental
action shall be taken into account.

NOTE: This includes the consideration of progressive
collapse for building structures. See Annex A.

3.3 ACCIDENTAL DESIGN SITUATIONS
— STRATEGIES FOR LIMITING THE
EXTENT OF LOCALISED FAILURE

(1)P In the design, the potential failure of the
structure arising from an unspecified cause
shall be mitigated.

(2) The mitigation should be reached by
adopting one or more of the following
approaches:

a) designing key elements, on which the
stability of the structure depends, to sustain
the effects of a model of accidental action Ag;

NOTE 1: The National Annex may define the model
which may be a concentrated or a distributed load with
a design value of Aq. The recommended model for
buildings is a uniformly distributed notional load
applicable in any direction to the key element and any
attached components (e.g. claddings, etc). The
recommended value for the uniformly distributed load
is 34 kN/m? for building structures. An example of the
application of Aq is given in A.8.

b) designing the structure so that in the event
of a localised failure (e.g. failure of a single
member) the stability of the whole structure or
of a significant part of it would not be
endangered,;



[MPUMITKA 2. Y HanionaneHOMY JlomaTKy morycka-
€THCS BKa3yBaTH NPUHHATHUIN 00cAT 'TOKaIi30BaHOTO
pyiinyBanHs". J{ns OyniBens pexkoMeHIOBaHI oOme-
JKEHHs BiATOBinaoTh MeHmomy 3 100 M2 a6o 15 %
TUTONI Ha KOXXKHOMY 3 JIBOX IIEPEKPHUTTIB HAa CyMiXHHX
MOBepXax, SKi MOXYTb OYTH TOIIKOJDKEHI IpH
BHJAJICHHI OIOpH, KOJOHU abo cTiHm. lle cxoxe Ha
CTBOPEHHSI KOHCTPYKII 3 JOCTaTHbOIO >KUBYYiCTIO
HE3aJISKHO Bij TOro, Yu OyJI0 BpaXxOBaHO B PO3PaxyH-
KY BU3HA4YEHOT0 0COOJIMBOrO HABAHTAKEHHSI.

C) 3aCTOCYBaHHS BKa3aHUX KOHCTPYKTUBHUX/
PO3pPaxyHKOBHX IpaBWJI, IO 3a0e3MeUyI0Th
NPUMHATHUM 3amac MIHOCTI KOHCTPYKIIT
(Hampukiaa, 3acTOCyBaHHs B'SI3IB Y BCIX
TPHOX HampsiMax Juisl 3a0e3NeyeHHs 10AatT-
KOBOi HLUIICHOCTI a00 MIHIMaJIbHUM pIBEHb
nehopMaTUBHOCTI OY/IBEIbHUX €JIEMEHTIB,
SIK1 HIAI0THCS YAApY).

[MTPUMITKA 3. ¥V HauionansHomy Jlonatky moxe
Oyrn BkazaHo, sKi crparerii, ommcani B 3.3,
HEOOXiTHO pO3IJISIIATH CTOCOBHO PI3HUX KOHCT-
pykuiii. [Ipukiany 3acTocyBaHHsI BKa3aHUX CTpaTerii
JI0 KOHCTPYKIIiH OyaiBenb MicTsiThes B JlomaTky A.

3.4 OCOBJIMBI PO3PAXYHKOBI CH-
TYANIII - 3ACTOCYBAHHS KJIACIB
3A HACJIIAKAMMW PYUHYBAHHSA

(1) Crparerii mist 0coOIMBUX PO3PaxyH-
KOBHUX CHTYaIlli MOXYTh OyTH 3aCHOBaHI Ha
HACTYITHHX KJacaX 3a HaClliJKaMu pyHHY-
BaHHs, HaBeaeHux y EN 1990:

CC1 — ne3HauHi HaCIi KU PyWHYBaHHS;

CC2 — cepenHi HaCHiIKK pYHHYBaHHS;

CC3 — 3HauHi HACTIAKK PyHHYBaHHS.

I[MPUMITKA 1. JTlonatkoBa iH(pOpMAIlisi MiCTUThCS B
EN 1990, Jonarok B.

I[MPUMITKA 2. 3a neBHuX 00CTaBHH Pi3HI €lEMEHTH
KOHCTPYKIIii JOIITBHO BiTHOCHUTH 10 Pi3HHUX KIIACiB 3a
HACHiJKaMH pyHHYBaHHS, HAPHKJIA] KOHCTPYKTHBHO
BiJIOKpEMIIEHE MaJIONIOBEPXOBEe OiYHE KPHIIO BHUCOT-
HOro OyOWHKY, fKe 3 MOrIsAAy ()YHKIIIOHAIBHOCTI
MEHIII BaXXTUBE B MTOPIBHAHHI 3 OCHOBHOIO OYIiBIICIO.

IMPUMITKA 3. TIpodinaktudHi i/ab0 3aXHCHI 3aX0AN
CIIpSIMOBaHI Ha BUKIIOYCHHS a00 3MEHIICHHS Bipo-
TIHOCTI TIOMIKOMKEHHST KOHCTpYKIid. [Tpm mpoekry-
BaHHI 1HOAI II¢ BPAaXOBYIOTh WUIAXOM BiJIHECEHHS
KOHCTPYKIIi OO0 HIKYOro KIacy 3a HacligKaMu
pyliHyBaHHS. Y pEINTi BHUIMAAKIB JOIMUIBHIIIAM MOXE
OyTH 3HIDKCHHS] HABAHTa)KEHb Ha KOHCTPYKIIITO.

NOTE 2: The National Annex may state the acceptable
limit of "localised failure”. The indicative limit for
building structures is 100 m? or 15 % of the floor area,
whichever is less, on two adjacent floors caused by the
removal of any supporting column, pier or wall. This is
likely to provide the structure with sufficient robustness
regardless of whether an identified accidental action has
been taken into account.

c) applying prescriptive design/detailing rules
that provide acceptable robustness for the
structure (e.g. three-dimensional tying for
additional integrity, or a minimum level of
ductility of structural members subject to
impact).

NOTE 3: The National Annex may state which of the
approaches given in 3.3 are to be considered for various
structures. Examples relating to the use of the
approaches for buildings are given in Annex A.

3.4 ACCIDENTAL DESIGN SITUATIONS
— USE OF CONSEQUENCE CLASSES

(1) The strategies for accidental design
situations may be based on the following
consequences classes as set out in EN 1990.

CC1 - Low consequences of failure
CC2 — Medium consequences of failure
CC3 - High consequences of failure

NOTE 1: EN 1990 Annex B provides further
information.

NOTE 2: In some circumstances it may be appropriate
to treat some parts of the structure as belonging to a
different consequence class, e.g. a structurally separate
low rise wing of a building that is serving a less critical
function than the main building.

NOTE 3: Preventative and/or protective measures are
intended to remove or to reduce the probability of
damage to the structure. For design purposes this can
sometimes be taken into consideration by assigning the
structure to a lower consequence class. In other cases a
reduction of forces on the structure may be more
appropriate.



[MPUMITKA 4. Y HanionaneHOMY JlomaTKy morrycka-
€THCS PO3AUIATH KOHCTPYKIIT 32 KATEropisiMM 3TiTHO 3
3.4(1). Ipomo3mmii momo0 3acTOCyBaHHS KIAcCiB 3a
HaCJi/IKaMu pyHHYBaHHS 11 OyJiBedb MICTATHCS B
Honatky A.

(2) OcobnuBi po3paxyHKOBI CHTYyamii is
PI3HUX KJIAciB 3a HACHiAKaMu pyHHYBaHHS
3rigao 3 3.4(1) moTpiObHO PO3rIsAaTH TaKUM
YHHOM:

— CC1: crmemiasbHO BpaxyBaTH OCOOJHBI
HABaHTAXXEHHS HE MOTPIOHO 3a YMOBH, IO
BpaxoBaHiI BCI BIAMOBIAHI TpaBWiIa IIOJ0
3amacy MIIHOCT1 1 3arajibHOi CTIAKOCTI,
BcranoBieHi B EN 1992-EN 1999;

— CC2: 3anmexHO BiJl KOHKPETHUX OOCTaBHH
JOMYCKAEThCST  COPOIICHUA  PO3pPaXyHOK
KOHCTPYKIII 13 3aCTOCYBaHHSM Mojejel
€KBIBAJICHTHUX CTATUYHMX HABAHTaXEHBb 200
3aCTOCYBAaHHS TPAJUIIHHUX PO3PAXYHKOBHX/
KOHCTPYKTUBHUX IPaBUIT,

— CC3: mist BU3HAYCHHS HEOOXITHOTO PIBHS
HAJIHHOCTI KOHCTPYKIIIM 1 CTymeHs eTa-
ni3alii KOHCTPYKTUBHUX PO3pPaxyHKIB HEO0O-
X1JTHO BUKOHYBATH CIICIIAJIbHE JOCIIIKEHHS
y KOXHOMY KOHKpeTHOMY Bumnaaky. I[Ipu
IbOMY MOK€ BHUHUKHYTH IMOTpeda y BHUKO-
HaHHI aHA3y PHU3HMKY, a TaKOX 3acTOCY-
BaHHI [JOCKOHANIIINUX METOMIB, IO BKIIO-
YajTh JWMHAMIYHHMK  aHami3, HeIiHIHHI
MOJielmi 1 BpaxyBaHHS B3aEMOJIi MK
HaBaHTAKCHHSIMH 1 KOHCTPYKIIIETO.

I[MPUMITKA. Y Hanionanasaomy JlonaTky Juis BUIIUX
a00 HWXYMX KIJIACiB 3a HacHiJIKaMH pyWHYBaHHS
JOMyCKaeThCsl ~ HamaBaTH  PEKOMEHJalil  IIOoxo
BiJITIOBITHHX MiJXO/IIB JI0 MPOEKTYBAHHS KOHCTPYKIIiN
y BUTJISIII JIONATKOBOI iH(GOpMAIIil, 0 He CYIIepedrTh
LbOMY JOKYMEHTY.

NOTE 4: The National Annex may provide a
categorisation of structures according to the
consequences classes in  3.4(1). A suggested
classification of consequences classes relating to
buildings is provided in Annex A.

(2) Accidental design situations for the
different consequences classes given in 3.4(1)
may be considered in the following manner:

— CC1: no specific consideration is necessary
for accidental actions except to ensure that the
robustness and stability rules given in EN
1990 to EN1999, as applicable, are met;

— CC2: depending upon the specific
circumstances of the structure, a simplified
analysis by static equivalent action models
may be adopted or prescriptive
design/detailing rules may be applied;

— CC3: an examination of the specific case
should be carried out to determine the level of
reliability and the depth of structural analyses
required. This may require a risk analysis to be
carried out and the use of refined methods
such as dynamic analyses, non-linear models
and interaction between the load and the
structure.

NOTE: The National Annex may give reference to, as
non conflicting, complementary information, appropri-
ate design approaches for higher and lower conse-
quences classes.



4 V]IAP
4.1 OBJIACTD 3ACTOCYBAHH

(1) e# po3mit pPO3MOBCIODKYETHCS Ha
0COOMHBI IIii MPU HACTYIMTHUX MOISX:

— ygapu aBTOMOOUIBHHMX TPAHCIIOPTHUX
3aco0iB (3a BUHATKOM 3ITKHECHb 13 JISTKMMH
KOHCTPYKIisIMH) (uB. 4.3);

— yZJapW BHWJIKOBHX HaBaHTaXyBauiB (JUB.
4.4);

— yJapH 3a113HUYHUX TPAHCIIOPTHUX 3aC001B
(3a BUHSTKOM 3ITKHEHb 13 JIETKUMH KOHCT-
pykuisimu) (auB. 4.5);

— ynapu kopabiis (1uB. 4.6);

— KOPCTKE TPU3EMJICHHS TENIKONTEPIB Ha
MOKPUTTA (1uB. 4.7).

[MTPUMITKA 1. OcobnuBi HaBaHTa)XK€HHS Ha JIETKi
KOHCTPYKIIT (HAapHKIIaA, MiIMOCTKH, OCBITIIOBaJIbHI
JiXTapi, MIIOXiJHI MOCTH) IOMYCKAa€ThCS BCTAHOB-
moBatd B HamioHanmbHOMY JOAATKy y  BHIJISII
JIOIATKOBOI HecyrnepewInBol iHhopmMarlii.

[MTPUMITKA 2. Y napHi HaBaHTa)XeHHSI Ha OOpAIIOpH 1
napaneru qus. EN 1991-2.

[MPUMITKA 3. ¥ HauionansHomy JlomaTky nmormyc-
Ka€TbCsl Y BUIJBIII JIOJJATKOBOI HECYNEPEewIMBOI 1H-
(opmarii HaJjaBaTH BKa3iBKH, 10 CTOCYIOTHCS TIPABHUI
nepenayi ynapHUX 3yCWwib Ha (YHOAMEHT KOHCT-
pyxuii. us. EN 1990, 5.1.3 (4).

(2)P Hnsa wHacTymHUX THMIB OyiBenb
HEOOXITHO BpPaxOBYBaTH HABAaHTAXEHHS BIJ
ynapis:

— OymiBii, IO BHUKOPUCTOBYIOTHCS  JUIS
MapKyBaHHS aBTOMOOLTIB;

— OynmiBii, B SKUX JIOMYCKAETHCA PyX
TPAHCIIOPTHUX  3ac00iB  a00  BHJIKOBUX
HABaHTAXXyBayiB;

— OynaiBii, po3TalIoBaHi MOPY4 3 aBTOJO-
poXkHIM a00 3ali3HUYHHM TPAHCIIOPTHUM
MTOTOKOM.

(3) IIpu po3rnsaal HaBaHTaKEHHA Bil yAapiB
Ha 3M’SKIIYBaJbHI 3aXUCHI 3acobu [uis
MOCTIB HEOOXiIHO BpaxoBYBaTH, cepel
HIIIOTO, BHUJI TPAHCIOPTY, IO 3HAXOAUTHCS
Ha 1 i1 MOCTOM, a TaK0X HACIIIKH yIapy.

(4)P HaBanTa)xeHHS Bif y/apiB rellikonTepiB
CIIiI BpaxoBYBaTu Uil OyJiBelb, 0 MalOTh
MOCAIKOBY MJIAT(GOPMY Ha MOKPUTTI.

4 IMPACT
4.1 FIELD OF APPLICATION

(1) This section defines accidental actions due
to the following events:

— impact from road wvehicles (excluding
collisions on lightweight structures) (see 4.3);

— impact from forklift trucks (see 4.4);

— impact from trains (excluding collisions on
lightweight structures) (see 4.5);

— impact from ships (see 4.6);
— the hard landing of helicopters on roofs (see
4.7).

NOTE 1. Accidental actions on lightweight structures
which are excluded from the field of application above
(e.g. gantries, lighting columns, footbridges) may be
referred to in the National Annex, as non contradictory
complementary information..

NOTE 2: For impact loads on kerbs and parapets, see
EN 1991-2.

NOTE 3: The National Annex may give guidance on
issues concerning the transmission of impact forces to
the foundations as non contradictory complementary
information. See EN 1990, 5.1.3 (4).

(2)P For buildings, actions due to impact shall
be taken into account for:

— buildings used for car parking,

— buildings in which vehicles or forklift trucks
are permitted, and

— buildings that are located adjacent to either
road or railway traffic.

(3) For bridges, the actions due to impact and
the mitigating measures provided should take
into account, amongst other things, the type of
traffic on and under the bridge and the
consequences of the impact.

(4)P Actions due to impact from helicopters
shall be taken into account for buildings where
the roof contains a designated landing pad.



4.2 NPEJIACTABJIEHHS HABAHTA-
KEHb

(1) HaBaHTaxkeHHs Bi yaapiB MOBUHHI OyTH
BH3HAYCHI IMHAMIYHUM aHAi30M abo mpe/ic-
TaBJICHI €KBIBAJICHTHOI) CTATUYHOIO CHJIOKO.

[MPUMITKA 1. Cuna Ha noBepxHi MiX 00'€KTOM, 110
MOXE BJApHUTH, 1 KOHCTPYKIIEIO 3aJeXUTh BIA iX
B3a€EMOJI.

[MPUMITKA 2. bazucHuMH 3MiHHUMH, SIKI BUKOpPHC-
TOBYIOTBCS TIPH aHaJi31 yapy, € MBHUAKICTh YAapHOTO
o0'ekta 1 posmofin mac, aedopMaliiiHi BIacTHBOCTI
Ta gAeMndipyBaJbHI  XapaKTEPUCTUKU  yAapHOTO
o0'exkta i KOHCTpyKOii. [HII YMHHMKH, Taki SK KyT
yaapy, KOHCTPYKIIs i pyx 00'€KTa, 1110 MOXKE BAAPUTH,
TTiCIIs 3ITKHEHHST TAKOXK MOXKYTh OYTH Ba)KJIUBHMHU.

[TPUMITKA 3. Ilomanpmii BKa3iBKH MICTSATHCH B
Honatky C.

(2) HomyckaeTbcsi yMOBA, 110 BCIO €HEPriiO
MOTJIMHAE 00'€KT, 1110 MOKE BIAPUTH.

[TPUMITKA. B 3araspHOMy BHNAIKy L€ HpUIY-
LIIEHHSI IPU3BONTH 10 KOHCEPBATUBHUX PE3YJIbTATIB.

(3) Jlns BU3HAYEHHS BJACTUBOCTEH MaTepialliB
00'eKTa, 110 MOXE BIAPUTH, 1 KOHCTPYKITIT CIT11]
3aCTOCOBYBAaTH HIDKHI 1 BEPXHI XapaKTepuc-
TUYHI 3Ha4YeHHS. 32 HEOOXITHOCTI CIiIT Bpaxo-
BYBATH MIBUJIKICTH 1e(hOpPMYBaHHSI.

(4) Y KOHCTPYKTUBHHX PO3pPaxXyHKax HaBaHTa-
JKEHHS Bl yapy MOXYTh OyTH TIpeJICTaBIIeH]
CKBIBAJICHTHIMH CTaTUYHHMH CWJIAMH, IO
MPU3BOJISITH JI0 €KBIBAJIGHTHOTO €)EKTY B KOH-
crpykuii. [lfo copomeny Mopenb JoImycka-
€ThCS 3aCTOCOBYBATH JUIsi TICPEBIPKU CTaTHY-
HOT PIBHOBAar", MepeBIpKU MIITHOCTI Ta BU3HA-
YyeHHs aeopMaltiii KOHCTPYKIIIi pH yaapi.

(5) [ns KOHCTpPYKIiH, sIKi BIIMOBIAHO MO
MPOEKTY MOBUHHI MOTJIMHATH CHEPTII0 yIapy
32 paxyHOK MPYKHO-IJIACTUYHUX Jiedopma-
i OKpPeMHX €JeMEHTIB (TOOTO M'AKHii
ylap), €KBIBAJICHTHE CTaTUYHE HaBaHTaKEH-
HS JOMYCKA€ThCsl BU3HAYATH, BPaXOBYIOUH
K TIACTH4HI aedopailii, Tak 1 MOXKJIMBOCTI
nepopMyBaHHS TaKUX €JIEMEHTIB.

[MPUMITKA. [lomatkoBy iH(dopMamito IuB. Yy
Honatky C.

4.2 REPRESENTATION OF ACTIONS

(1) Actions due to impact should be
determined by a dynamic analysis or
represented by an equivalent static force.

NOTE 1: The forces at the interface of the impacting
object and the structure depend on their interaction.

NOTE 2: The basic variables for impact analysis are the
impact velocity of the impacting object and the mass
distribution, deformation behaviour and damping
characteristics of both the impacting object and the
structure. Other factors such as the angle of impact, the
construction of the impacting object and movement of
the impacting object after collision may also be
relevant.

NOTE 3: See Annex C for further guidance.

(2) It may be assumed that the impacting body
absorbs all the energy.

NOTE: In general, this assumption gives conservative
results.

(3) For determining the material properties of
the impacting object and of the structure,
upper or lower characteristic values should be
used, where relevant. Strain rate effects should
also be taken into account, where appropriate.

(4) For structural design the actions due to
impact may be represented by an equivalent
static force giving the equivalent action effects
in the structure. This simplified model may be
used for the verification of static equilibrium,
for strength verifications and for the
determination of deformations of the impacted
structure.

(5) For structures which are designed to
absorb impact energy by elastic-plastic
deformations of members (i.e. soft impact),
the equivalent static loads may be determined
by taking into account both plastic strength
and the deformation capacity of such
members.

NOTE: For further information see Annex C.



(6) [ns KOHCTPYKIif, B SKHUX EHEPrii B
OCHOBHOMY PO3CIIO€ThCSI 00'€KTOM, IO BJIa-
psie (ToOTO )KOPCTKUN yAap), JMHAMI4HI abo
eKBIBJICHTHI CTaTUYHI CHJIM JOITYCKA€THCS
BU3HAYaTH 3rinHo 4.3 —4.7.

IMPUMITKA. [esxa iHopMalris Moa0 3acCTOCyBaHHS
IpY TUHAMIiYHOMY aHali3i pO3paxyHKOBHX 3HA4YECHb
JUTSL Mac 1 IIBUAKOCTEH 00'€KTIB, IO CHIBYIapsIIOThCA,
Mictutbes B Jlomatky C.

43 OCOBJIMUBI HABAHTAKEHHA
BIl YJAAPIB JOPOXHIX TPAHC-
INOPTHUX 3ACOBIB

4.3.1 Yaapu 1o onopHuX 4acTHHAX CIIOPY/

(1) HeoOximHO BU3HA4YaTH pO3PAXYHKOB1
3HAUEHHS Y/JapHUX HaBaHTa)XeHb Ha OMNOpPHI
YaCTUHU CHOpYId (HampHKiIalg, OINopHU
MOCTIB 4YM CTIHM OYJiBelb), pO3TaIIOBAHUX
oOJIU3Y IOPIr pI3HUX TUIIIB.

[MTPUMITKA 1. Po3paxyHKOBi 3HaYeHHsI JJIsl )KOPCT-
koro ymapy (muB. 4.2(6)) BiI JIOPOXKHBOTO TpaHC-
HOPTY JIOITyCKAEThCSl BCTaHOBIIOBaTH B HarioHanb-
Homy Jlomatky. Opi€HTOBHI pO3paxyHKOBI 3HAUCHHS
€KBIBAJICHTHUX CTATHYHHUX CHJI MICTAThCS B TaOmui
4.1. PimeHHs mnpo BpaxyBaHHS PO3PAXyHKOBOI'O
3HAYEHHsS MOXKHA MPUIMAaTH 3aJIeKHO BiJ HACIIJKIB
yaapy, BHIY Ta IHTEHCHBHOCTI PYyXy 1 BXKHTHX
3axucHux 3axomiB, mauB. EN 1991-2 i Jlomatox C.
Pexomenpanii 11070 aHanizy PH3HMKIB MICTATbCS B
Honatky B.

(6) For structures for which the energy is
mainly dissipated by the impacting body (i.e.
hard impact), the ynamic or equivalent static
forces may be determined from clauses 4.3 to
4.7,

NOTE: Some information on design values for masses
and velocities of colliding objects as a basis for a
dynamic analysis may be found in Annex C.

4.3 ACCIDENTAL ACTIONS CAUSED
BY ROAD VEHICLES

4.3.1 Impact on supporting substructures

(1) Design values for actions due to impact on
the supporting structures (e.g. columns and
walls of bridges or buildings) adjacent to
various types of roads should be defined.

NOTE 1. For hard impact (see 4.2.(6)) from road traffic
the design values may be defined in the National
Annex. The indicative equivalent static design force
may be taken from Table 4.1. The choice of the values
may take account of the consequences of the impact, the
expected volume and type of traffic, and any mitigating
measures provided. See EN 1991-2 and Annex C
Guidance on risk analysis may be found in Annex B if
required.

Tabdauua 4.1 OpieHTOBHI po3paxyHKOBi 3HaYeHHS eKBiBATeHTHUX CTATHYHMUX CHJ BiJl 3iTKHEHHS J0POK-
HbOT'0 TPAHCIOPTY 3 ONOPHUMHU KOHCTPYKUISIMH CHOPYI HAJ 260 M0GIU3Yy MPOIKIKOI YaCTUHU
Table4.1Indicative equivalent static design forces due to vehicular impact on members supporting

structures over or adjacent to roadways

Kateropii nopir Cuna Fgd [xkH] Cuna Fgy? [xH]
Category of traffic Force Fgx® [KN] Force Fay® [KN]
ABTOCTpaZy Ta OCHOBHI JIOPOTH JIEPKABHOT'O 3HAUCHHS
- . 1000 500
Motorways and country national and main roads
I[OpOFI/I B CIJIB(_)BKII/I MICIEBOCT1 750 375
Country roads in rural area
MICLKI. JI0poru 500 250
Roads in urban area
JIBOpOBi TepuTOpii Ta rapaxi:
Courtyards and parking garages with access to:
— JIerkoBHX aBToMOOiTiB (Cars) 50 25
— BaHTaXHHUX aBTOMOG6iTiB® (LOrries?) 150 75

4 X =y HampsAMi pyxy; Y = NepIEeHIUKYISPHO 0 HANIPSIMY PyXY.

a x = direction of normal travel, y = perpendicular to the direction of normal travel.
b TepMmiH «BaHTaXHI ABTOMOOITi» Bi THOCHTECS 10 ABTOMOOLIIB i3 Baroro 6pyTTo Giibiie 3,5 T.
® The term "lorry" refers to vehicles with maximum gross weight greater than 3,5 tonnes.




[MPUMITKA 2. Y HamionaneHoMy JlomaTky morryc-
Ka€eThCsl 3a3HAYAaTH YOApHY CHIY Y BHIIIAIL (YHK-
IIOHATBHOI 3aJIKHOCTI BiJ[ BiZICTaHi S MiXK KOHCTPYK-
TUBHUM €JIEMCHTOM 1 BICCIO HAWOIMKYOI CMYTH PYXY.
[ndopmaniss mpo BIIMB BijACTaHI S MICTUTBCS B
Honatky C.

[MPUMITKA 3. Y HauionansHomy JlonaTky MOXYTh
OyTu BKa3aHi TUNH a00O €MeMEHTH KOHCTPYKINH, ISt
SAKAX y#ap TPAHCIOPTHOTO 3aco0y MOXHa He
BpaxoBYyBaTH.

[MPUMITKA 4. Tlpum po3rnsni 3iTKHEHHS TpaHC-
MOPTHHUX 3aco0iB 13 MOCTaMH CiJl BpPaxOBYBAaTH
nonoxxennst EN 1991-2.

[MPUMITKA 5. Indopmarist mpo ocoOsuBi HaBaHTa-
JKCHHS BiJl aBTOMOOUIBHOTO TPaHCHIOPTY HAa MOCTaX,
MPU3HAYCHUX TAKOXK IS PyXy PEHKOBUX TPAHCIIOPT-
HHUX 3ac00iB, MicTuThes B Oroneteni UIC 777.1 R.

(2) TIloBuHHi OyTH BHM3HAYEH1 IpaBUIIa
3actocyBaHHA cui Fax Ta Fay.

[MPUMITKA. TIpaBuna 3acrocyBanusi cui Fgx Ta Fay
MOXYTh OyTH Bu3HaueHi B HamionamsHomy Jlomatky
abo i KoHKpeTHoro npoekty. Cunu Fax Ta Fgy He
PEKOMEHIYEThCS 3aCTOCOBYBATH OHOYACHO.

(3) HeoOximHo BW3HA4YaTH TUIONTY MPUKIIA-
naHHS cuiM F mpu 3i1TKHEHH1 3 OMOPHUMH
KOHCTPYKITISIMH.

[MPUMITKA. Y Hanionansaomy JlopaTky aomycka-
€THCSI BKa3yBaTH YMOBHU yJapy TPaHCIIOPTHUX 3acO-
0iB. PeKOMEH1yIOThCS HACTYITHI YMOBH (JIMB. PUCYHOK
4.1):

— cwiy Big ymapy F BaHTaxHUX aBTOMOOLIIB
JIOMYCKAEThC MPUKIAmATH Ha BHcoTi h Bim 0,5 m0
1,5M Big piBHSA NpOiKIHKOI YaCTUHH. 32 HASBHOCTI
3axXMCHHUX Oap'epiB 3aCTOCOBYIOTh BHIII 3HAYCHHS.
PexoMengoBaHa IUioOma MPUKIAJAHHS CHJIM BU3HA-
4aeThCsl TaKUM 4YuHOM: Bucora a = 0,50 M, mmpuHa
JOPIBHIOE IMUPHHI KOHCTPYKTUBHOI'O €JIEMEHTA, aje
He OutbIe 1,5 M;

— cwry Big ymapy F nerkoBux aBTOMOOLTIB
JIOMYCKAEThCs TPUKIagaTH Ha Bucoti h=0,5 M Big
piBHSA TPODKIKOI YacTHHU. PexoMeHmoBaHa IDIOMIA
NPUKITAJAHHS CUIIM BHU3HAYAETHCS TAKUM UYHHOM:
Bucota a = 0,25 M, mupuHA IOPIBHIOE INUPHHI
eJeMeHTa, ajie He OutbIe 1,5 M.

NOTE 2. The National Annex may prescribe the force
as a function of the distance s of the centreline of the
nearest trafficked lanes to the structural member.
Information on the effect of the distance s, where
applicable, can be found in Annex C.

NOTE 3. The National Annex may define types or
elements of the structure that may not need to be
considered for vehicular collision.

NOTE 4. For impact from traffic on bridges, reference
should be made to EN 1991 -2.

NOTE 5. For guidance on accidental actions caused by
road vehicles on bridges also carrying rail traffic, see
UIC leaflet 777.1 R.

(2) The application of the forces Fux and
Fayshould be defined.

NOTE: Rules for the application of Fyx and Fgqy may be
defined in the National Annex or for the individual
project. It is recommended that Fgdoes not act
simultaneously with Fqy.

(3) For impact on the supporting structures the
applicable area of resulting collision force F
should be specified.

NOTE: The National Annex may define the conditions
of impact from road wvehicles. The recommended
conditions are as follows (see Figure 4.1):

— for impact from lorries the collision force F may be
applied at any height h between 0,5 m to 1,5 m above
the level of the carriageway or higher where certain
types of protective barriers are provided. The
recommended application area is a = 0,5 m (height) by
1,50 m (width) or the member width, whichever is the
smaller.

— for impact from cars the collision force F may be
applied at h = 0,50 m above the level of the
carriageway. The recommended application area is a =
0,25 m (height) by 1,50 m (width) or the member width,
whichever is the smaller.
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a — BHCOTa PEKOMEHJOBAHO! IUIONI IPHKIAaJaHHS CHIIH:
3MiHIOETBCsL Bi 0,25 M (I8 JIErKoBHX aBTOMOOLUIIB) 1
0,50 M (st BaHTa)KHUX aBTOMOOLITIB);

h — monoxxenus pesynbryrouoi cuiu yaapy F, Todto Bucora
HaJ PiBHEM MPODKIDKOT YacTUHH. 3MiHIOEThCS Bif 0,5 M
(mts nerkoBmx aBTOMOOUTIB) 7m0 1,5 M (1 BaHTaKHHX
aBTOMOOLITIB);

X — 0CbOBa JIHIS CMYTH PYXY.

~— -

Key

a is the height of the recommended force application area.
Ranges from 0,25 m (cars) to 0,50 m (lorries).

h is the location of the resulting collision force F, i.e. the
height above the level of the carriageway. Ranges from 0,50
m (cars) to 1,50 m (lorries).

X is the centre of the lane.

Pucynox 4.1 Cuuia Big 3iTKHEHHS 3 ONOPHUMH KOHCTPYKIiSIMH MOCTiB
o0 U3y CMYTH PYXYy i 3 OHOPHMMM KOHCTPYKLisAAMH OyaiBeab
Figure 4.1 Collision force on supporting substructures near traffic lanes for
bridges and supporting structures for buildings

4.3.2 Yapu Ha BepXHi YaCTHMHH CIIOPYIH

(1) HeoOximHO BHU3HA4YaTH pPO3PAXYHKOBI
3HAYCHHS YJAApHUX HABaHTa)XCHb BiJI BaH-
TaXHUX aBTOMOOUTIB 1/a00 Big IX BaHTaXiB
Ha KOHCTPYKIII BEpPXHIX YacCTHH CHOPYI,
KpiM BUIIAJKIB, KOJU 3a0e3MeveHa JOCTaTHS
BHCOTAa TMpoi3ay abo BXHUTI BIAMOBIIHI
3aXMCHI 3aX0/U JJI1 YHUKHEHHS yapy.

[MPUMITKA 1. Po3paxyHKOBiI 3Ha4YeHHsI YIapHUX Ha-
BaHT@XEHb Pa3oM i3 3HAYEHHSMHU JOCTaTHBOI BHCOTH
MPOI3y 1 BiJNOBITHAMU 3aXWUCHUMH 33aXOJaMH ILOJIO
3ano0iraHHIO yJaapaM JIOMyCKAEeThCsl BCTAHOBIIOBATH B
HamionansHomy [lomatky. PexoMeHnoBaHe 3HAueHHS
JIOCTaTHBOI BUCOTH IIPOi3Iy, HE BPaXOBYIOUM MalOyTHIO
3aMiHy JIOPOXKHBOI'O TIOKPUTTSI ITii MOCTOM, CKJIAJIA€ Bij
5,0 M 1o 6,0 M. Opi€eHTOBHI 3HAYEHHS EKBIBAJIEHTHUX
CTaTUYHUX CHJ BKa3aHi B a0 4.2.

4.3.2 Impact on superstructures

(1) Design values for actions due to impact
from lorries and/or loads carried by the lorries
on members of the superstructure should be
defined unless adequate clearances or suitable
protection measures to avoid impact are
provided.

NOTE 1: The design values for actions due to impact,
together with the values for adequate clearances and
suitable protection measures to avoid impact, may be
defined in the National Annex. The recommended value
for adequate clearance, excluding future re-surfacing of
the roadway under the bridge, to avoid impact is in the
range 5,0 m to 6,0 m. The indicative equivalent static
design forces are given in Table 4.2.

Taonuusa 4.2 OpieHTOBHI 3HAYEHHSI eKBiBAJIEHTHUX CTATHYHHX YIAPHUX CHJI HA BEPXHi YaCTUHH

cnopyn

Table 4.2 Indicative equivalent static design forces due to impact on superstructures.

Kareropii nopir ExBiBanentHa crarnuna cuia Fgd [KH]
Category of traffic Equivalent static design force Fg,® [KN]
ABTOCTpaaM i OCHOBHI JJOPOTHU AEP:KaBHOT'O 3HAYCHHS
. : 500
Motorways and country national and main roads
Joporu B CiTbCBKi# MiCIIEBOCTI 375
Country roads in rural area
Micpki goporu
. 250
Roads in urban area
JIBOpOBI TepuTopii Ta rapaxi
; 75
Courtyards and parking garages

3 X — y HAIPAMKY PyXY.
& x = direction of normal travel.




[MPUMITKA 2. Bubip po3paxyHKOBOTrO 3Ha4YEHHS CIiJI
TIPUAMATH 3aJIEKHO BiJl HAaCiKIB yiapy, THITy i iHTeH-
CHBHOCTI PyXy, a TaKO)X 3aJeKHO Bij 3a0e3McYeHHS
3M’SIKITYBaTBHUX (3aXHCHUX Ta 3aMO0KHIX) 3aC00IB.

[MPUMITKA 3. IIpoexkTHi ymapHi HaBaHTa)XEHHS Ha
BEpPTUKAIBHI IIOBEPXHI 1JIEHTHYHI yIApHUM CHJaMm,
npuBeneHnM B Tabnuii 4.2. Ipu hy < h < hy 3Hauenus
yIapHUX CHJI MO)XKHa TMOMHOKHTH Ha 3HIDKYBaJIbHUH
koedirieHt re. 3HaueHHs rr, ho i h; momyckaerscs
BcTaHoBMmoBaTH B HarionaneHoMy nonatky. Peko-
MEHJIOBI 3HaueHH! IF, ho 1 h1 HaBeneHi Ha pucyHKY 4.2.

I‘FJ

1.0

0

FY
hy(
¥

h=h, h=h,
h — ¢i3nuna BincTaHb BUCOTH MiXK MOBEPXHEIO OPOKHBOTO
TOJIOTHA 1 HIJKHBOIO KPOMKOIO IPOTOHOBOT KOHCTPYKILIT;
ho — MiHiManpHa BincTaHep MiXK TNOBEPXHEIO JIOPOrH i
HIDKHBOIO KPOMKOIO IPOrOHOBOI KOHCTPYKILIT, HIDKYE 32 SIKY
yAap Ha BEPXHIO YaCTHHY CIIOPYIH MOTPIOHO BPaxOBYBaTH
HoBHicTIO. PexomenoBane 3HaueHHs ho = 5 m;
hi — 3HayeHHs BiACTaHi MiX IOBEPXHEIO IOPOXKHBOTO
MOJIOTHA 1 HIDKHBOIO KPOMKOIO IPOTOHOBOI KOHCTPYKLII,
BUIIE 3a fKE ynapHy cuiy F MoHa He BpaxoByBaTH.
PexomeHnoBaHe 3HaueHHds h1 = 6 M (moc 3amac Ha
MaifOyTHIO 3aMiHy JOpPOXHBOTO TIOKPUTTS Wil MOCTOM,
BEPTHUKAJIbHI Nepernay i IPOruH MOCTa);
b — pisuug Bucor mix hi i ho, Tob6T0 b = h1 — ho.
PexomenmoBane 3HayeHHs mia b ckmamae 1,0 m. 3acro-
CyBaHHsI 3HIDKYBaJIBHOrO KoedilieHTa 1o F momyckaerbes
npu 3Ha4yeHHsx b Bix 0 1o 1 M, To6TO Mixk ho i h1

NOTE 2: The choice of the values may take account of
the consequences of the impact, the expected volume
and type of traffic, and any mitigating (protective and
preventative) measures provided.

NOTE 3: On vertical surfaces the design impact loads
are equal to the equivalent static design forces due to
impact given in Table 4.2. For ho < h < hy, these values
may be multiplied by a reduction factor rr. The values
of rr, ho and hy may be given in the National Annex.
Recommended values of rg, hO and hy are given in
Figure 4.2.

h---ﬂ _

h is the physical clearance between the road surface and the
underside of the bridge deck;

ho is the minimum height of clearance between the road
surface and the underside of the bridge deck below which an
impact on the superstructure need to be taken into account.
The recommended value of ho is 5,0 m;

h: is the value of the clearance between the road surface and
the underside of the bridge deck. For values of h: and above,
the impact force F need not be considered. The recommended
value of hy is 6,0 m (+ allowances for future re-surfacing,
vertical sag curve and deflection of bridge);

b is the difference in height between hi and ho, i.e. b = hi — ho.
The recommended value for b is 1,0 m. A reduction factor for
F is allowed for values of b between 0 and 1 m, i.e. between
ho and h1.

Pucynok 4.2 PexkoMeHI0BaHe 3HAYEHHS 3HILKYBAJTbHOT0 KoeQillieHTa I'F 1151 yIapPHUX CUJI HA TOPU30H-
TAJIbHI KOHCTPYKTUBHI eJIeMeHTH HaJl MPOIKIMKOK YaCTHHOI 3aJIe3KHO B BHcOoTH mpoi3ay h
Figure 4.2 Recommended value of the factor rr for vehicular collision forces on horizontal structural-
members above roadways, depending on the clearance height h

I[MPUMITKA 4. [lomyckaeTbcsi BpaxOByBaTH yAapHi Ha-
BaHT@)KEHHS HAa HIDKHIO MOBEPXHIO NPOrOHOBOi KOHCT-
pykuii 3 KyroM mimiiomy. Y HamionagsHomy [Jlomatky
MOXYTh OyTH BKa3aHi YMOBH yHapy. PexoMeHmoBaHWiA
KyT miaiomy ckimagae 10°, pucyHok 4.3.

NOTE 4. On the underside surfaces of bridge decks the
same impact loads as above with an upward inclination
may have to be taken into account: the conditions of im-
pact may be given in the National Annex. The recom-
mended value of upward inclination is 10°, see Figure 4.3.

XX HampsIM PyXY;

h: BizicTan MiX MOBEPXHEKO JOPOXKHBOTO TIONOTHA 1 OOJIHIIO-
BaHHsIM a0 KOHCTPYKTHBHIM €IEMEHTOM Ha HIKHii MOBEPXHi
MocTa.

x: direction of traffic;
h: height of the bridge from the road surface measured to
either the soffit or the structural members.

Pucynok 4.3 YaapHa cuiia Ha eJieMeHTH NPOTrOHOBOI KOHCTPYKIIT
Figure 4.3 Impact force on members of the superstructure



IMPUMITKA 5. Tlpu Bu3HaueHHi Bucotd h cmin
BpaxoByBaTH MOXIIMBI MaiOyTHI 3MiHM B MEHIILY
CTOpPOHY, HAIIPHKJIA, 32 paXyHOK 3aMiHU JIOPO’KHHOTO
TIOKPUTTS Ti/T MOCTOM.

(2) 3a  HeoOXimHOCTI  CIiA  TaKOX
BpaxoByBaTH ynapHi cwin Fgy, HampasieHi
HEPICHUKYIISIPHO JI0 PYXY.

[MPUMITKA. 3acrocyBanns Fgy Moxe OyTH BH3HaUe-
He B HamionansHomy Jlonatky abo B KOHKpPETHOMY
MpoekTi. Fgy HE pEeKOMEHIYEThCS 3aCTOCOBYBATH
OZIHOYACHO 3 Fx.

(3) TloBuHHa OyTH BKa3aHa IUIOLIA MPUKJIIA-
JaHHS yJOapHOi cuin F Ha eneMeHTH Bepx-
HbOI YaCTUHU CIIOPYIH.

[MPUMITKA. V HamionaneHomy JlogaTky MOXYTh
OyTH BH3HAuYEHI PO3MIPH 1 TOJNIOKEHHS IUIONII yAapy
(ymapHoi moBepxHi). Sk ynapHy HOBEpXHIO PEKOMEH-
JYETBCSI 3aCTOCOBYBAaTH KBaIpaT 13 JOBXHUHOIO
croponu 0,25 m.

44 OCOBJIMBI HABAHTAKEHHSA
BI{ YIAPIB BHWJIKOBUX HABAH-
TAKYBAYIB

(1) Po3paxyHKOBI 3HaY€HHS OCOOJIMBUX Ha-
BaHTAXEHb BiJ] ylapy BHJIKOBHX HaBaHTAXKY-
BaYiB BCTAaHOBIIOIOTh 3 YpaxyBaHHSIM IHHA-
MIYHHUX XapaKTEPUCTHK BHJIKOBOTO HaBaHTa-
)KyBava 1 KOHCTpYKIlii. Peakirist koHCTpyKITii
MOX€E BpaxOBYBaTH HENIHIMHI aedopmariii.
3aMicTh BUKOHAHHS JMHAMIYHOTO PO3pPaxyH-
Ky JIONYCKA€ThCS BHKOPHCTOBYBATH CKBiBa-
JIEHTHI cTaTU4Hi crm F.

[MPUMITKA. Y Hanionansaomy JlomaTky aomycka-
€TBCSI  BCTAHOBIIOBATH  PO3PAXYHKOBE  3HAYCHHS
eKBIBaJICHTHOI cTaTW4HOI cunu F. Pexomenmyerscs
3HaYeHHA F BW3HAYaTH i3 3aCTOCYBaHHAM TOYHHX
po3paxyHkiB Mm'sikoro ynapy 3rigao 3 C.2.2 (domaTok
C). SIx anpTepHATUBHE PEKOMEHIYETBCS 3aCTOCOBY-
Batu 3HaueHHa F = 5W, ne W — cyma Barm Herro i
BAaHTAXXOMIIIHMAFHOI ~ 3JATHOCTI  HaBaHTaXXyBada
(muB. EN 1991-1-1, tabmuus 6.5); HaBaHTa)XCHHS Ii€
Ha Bucoti 0,75 M Big migmoru. B geskux Bumagkax
JOITyCKA€ThCS  3aCTOCOBYBATH BHIN a00 HIKUI
3HAYECHHS.

NOTE 5: In determining the value of h allowance
should be made for any possible future reduction caused
by the resurfacing of the roadway under the bridge.

(2) Where appropriate, forces perpendicular to
the direction of normal travel, Fqy, should also
be taken into account.

NOTE: The use of Fgy may be defined in the National
Annex or for the individual project. It is recommended
that Fdy does not act simultaneously with Fqy.

(3) The applicable area of the impact force F
on the members of the superstructure should
be specified.

NOTE. The National Annex may define the dimensions
and positions of the impact area. The recommended
area of impact is a square with the sides of 0,25 m
length.

4.4 ACCIDENTAL ACTIONS CAUSED
BY FORKLIFT TRUCKS

(1) Design values for accidental actions due to
impact from forklift trucks should be
determined taking into account the dynamic
behaviour of the forklift truck and the
structure. The structural response may allow
for non linear deformation. As an alternative
to a dynamic analysis an equivalent static
design force F may be applied.

NOTE: The National Annex may give the value of the
equivalent static design force F. It is recommended that
the value of F is determined according to advanced
impact design for soft impact in accordance with C.2.2.
Alternatively, it is recommended that F may be taken as
5W, where W is the sum of the net weight and hoisting
load of a loaded truck (see EN 1991-1,1, Table 6.5),
applied at a height of 0,75 m above floor level.
However, higher or lower values may be more
appropriate in some cases.



45 OCOBJHMBI HABAHTAXEHHS,
BUKJIUKAHI CXO/UKEHHSIM 3
PEMOK PEMKOBUX TPAHCIOPTHHUX
3ACOBIB I KOHCTPYKIISIMHA ABO
MOBJIM3Y KOHCTPYKIIA

(1) Heobxinno BW3HayaTH OCOOJIMBI HaBaH-
Ta)KCHHS BiJI pEKOBOTO TPAHCIIOPTY.

[MPUMITKA. V HanionaneHomy Jlomatky mgomycka-
€ThCS 3a3HAYATH THITM PEHKOBOTrO TPAHCIIOPTY, HA SKi
PO3IIOBCIO/KYIOThCSl NPaBUJIa, BCTAHOBJIEHI B JAHOMY
po3ii.

4.5.1 Koucrpykuii mnodau3sy a6o Hax
peliKOBUMU HJISIXaMHU

4.5.1.1 3azanvhi nonoxcenns

(1) TloTpibHO BH3HAYaTH PO3PAXYHKOBI
3HAUEHHS YJIapHUX HaBAaHTaKCHb Ha OTOPHI
KOHCTPYKIlIi (HampuKiIam, omopw abo KoJIo-
HU) TP CXOJ1 3 PeHOoK MOTATIB, 110 MaHEB-
pYIOTh TiA crnopynamMu abo moOiIu3y HHX,
muB. 4.5.1.2. Y npoekT MOXyTh OyTH 3aKiia-
JIEHI TaKOXX IHIII TMOMepeHKyBalibHI  ab0
3aXMCHI 3aXOAW JJIsl 3HIDKCHHS €(EeKTiB
oco0nuBOi mii Big yAapy IO OIOPHUX
KOHCTPYKIliIX. 3HAYCHHS IIOBUHHI BUOH-
paTHuCs 3aJIEKHO Bifl KIacy KOHCTPYKITIH.

[MPUMITKA 1. HaBaHTakeHHs BiJl CXOJY 3 peioK Ha
MocTax BcranoieHi B EN 1991-2.

I[MPUMITKA 2. JlonatkoBa iHdopmallis Ipo 0coOIuBi
HABAHTAXKEHHS BiJ PEfiKOBOr0 TPAHCIIOPTY HaBeICHA
y oronereni UIC 777-2.

4.5.1.2 Knacugixayis koncmpyxyiil

(1) Koncrpykuii, 1mo miafawTbes yIapHUM
HAaBAaHTAXCHHSAM IPH CXOAI 3  PEHoOK
PEHKOBOTO  TPaHCHOPTY,  KIacU(]IKyIOTh
BIIIOBIIHO A0 Ta0nui 4.3.

45 ACCIDENTAL ACTIONS CAUSED
BY DERAILED RAIL TRAFFIC UNDER
OR ADJACENT TO STRUCTURES

(1) Accidental actions due to rail traffic should
be defined.

NOTE: The National Annex may give the types of rail
traffic for which the rules in this clause are applicable.

451 Structures spanning across or
alongside operational railway lines

4.5.1.1 General

(1) Design values for actions due to impact on
supporting members (e.g. piers and columns)
caused by derailed trains passing under or
adjacent to structures should be determined.
See 4.5.1.2. The strategy for design can also
include other appropriate measures (both
preventative and protective) to reduce, as far
as is reasonably practicable, the effects of an
accidental impact from a derailed train against
supports of structures located above or adja-
cent to the tracks. The values chosen should be
dependent on the classification of the structure.

NOTE 1: Derailment actions from rail traffic on bridges
carrying rail traffic are specified in EN 1991-2.

NOTE 2: For more extensive guidance on accidental
actions related to rail traffic, reference may be made to
the UIC-code 777-2.

4.5.1.2 Classification of structures
(1) Structures that may be subject to impact

from derailed railway traffic should be
classified according to Table 4.3.



Tadnnusa 4.3 Knacudikauiss KOHCTPYKUii, 110 M1aI0ThCS YAAPHUM HABAHTAKEHHSAM IPH CXOAi 3

peiioKk pelikoBOro TPaHCIOPTY

Table 4.3 Classes of structures subject to impact from derailed railway traffic.

KoncTpykuii, po3ramoBaHi HaJ peHKOBUMH IUIIXaMH ab0 TOpYY i3 HUMH, INPH3HAYEHI I
MIOCTIHHOTO TIepeOyBaHHs Jroneil ab0 TMMYacoBOTO CKYITUSHHS JIIO/IeH, a TakoX OaraToroBepxoBi

Structures that span across or near to the operational railway that are either permanently occupied or

MacuBHI KOHCTpYyKHii HaJX peHKOBUMH NLIIXaMH ab0 TOpyd i3 HUMH, Taki SIK MOCTH 3 PYXOM
ABTOTPAHCIIOPTY a00 OJHOIOBEPXOBI OYMiBII, HE MPH3HAUCHI IS JOBIOTPUBAIOrO IMepeOyBaHHS

Massive structures that span across or near the operational railway such as bridges carrying vehicular
traffic or single storey buildings that are not permanently occupied or do not serve as a temporary

Knac A oDV
Class A PYAH.
serve as a temporary gathering place for people or consist of more than one storey.
Knac B |mroneii 1 He € MiCISIMH THUMYacOBOTO CKYITYSHHSI JIFO/IEH.
Class B
gathering place for people.

[MPUMITKA 1. KoHcrpykuii, BigHeceHi 10 kiacy A
ab6o B, Moxyrs Oyru Bu3HaueHi B HarioHaieHOMY
JI0IaTKy a00 B paMKax KOHKPETHOT'O MPOEKTY.

IMPUMITKA 2. V Hanionanenuii Jlomatok mormycka-
€TbCA TaKOK BKJIIOYATH JOJATKOBI BIJOMOCTI 3a
K1acudikaiisMl THMYaCOBUX KOHCTPYKIIH, TAaKUX SIK
TUMYACOBI MINIOXiIHI MOCTH 200 MOAIOHI KOHCTPYKIIiT
CYCIUIBHOTO MPHU3HAYCHHS, a TaKOK JOMOMIXKHI
KOHCTPYKIIi1, SIKi BUKOPHCTOBYIOTHCSI TIPH BHUKOHAHHI
OyniBenabHUX poOiT. Jue. EN 1991-1-6.

[MTPUMITKA 3. JlonatkoBa iHdopmallis i 0OrpyHTY-
BaHHS Kiacu(ikarii, HaBemeHoi B Tabmmii 4.3,
3HaXOIAThCs Y BinoBiaHux nokymentax UIC.

4.5.1.3 Ocobausi pospaxynxkosi cumyayii

8I0N0BIOHO 00 KNACI8 KOHCMPYKYIl

(1) Curyartii, 1m0 BKJIIOYAIOTh CXOJKEHHS
TPAHCIIOPTY 3 PEHOK 1]l KOHCTPYKIIISIMH a00
pu HAOMMKEHHI 70O KOHCTPYKININ Kiacy A
a6o B, BigHOCATH 110 0COOMMBUX pO3pa-
XYHKOBHUX cuTyanii 3rimao 3 EN 1990, 3.2.

(2) Ynap no BepxHiit yacTuH1 criopyau (Tpo-
roHopa OymoBa MOCTa) MpPU CXOJ1 3 PEHOK
PEHKOBOTO TPAHCIOPTY IiJl KOHCTPYKIIIIMHU
abo mpu HAOMMXKEHHI 10 KOHCTPYKLIH y 3a-
raJIkHOMY BHIIAJIKy MOYKHA HE BPaxOBYBaTH.

4.5.1.4 Koncmpyxyii knacy A

(1) Ana xoHCcTpykuid kmacy A, po3ramio-
BAaHUX Y MICIISIX, JIe MaKCMallbHa IBUAKICTD
pPEMKOBOrO  TPAHCHOPTY HE MEPEBHILYE
120 km/roa, HEOOXiTHO BCTAHOBIIIOBATH PO3-
paxyHKOBI1 3HaU€HHs €KBIBaJEHTHUX CTATH4-
HUX CHJI BiJ yZapy IO ONOPHUX KOHCTPYK-
TUBHUX €JeMEHTaX (Hampukial, KOJOHaX,
CTIHaX).

NOTE 1: The structures to be included in either Classes
A or B may be defined in the National Annex or for the
individual project.

NOTE 2: The National Annex may give reference to the
classification of temporary structures such as temporary
footbridges or similar structures used by the public as
well as auxiliary construction works as non
contradictory, complementary information. See EN
1991-1-6.

NOTE 3: Further information and background on this
classification system given in Table 4.3 is given in
relevant UIC-documents.

4.5.1.3 Accidental design situations in relation
to the classes of structure

(1) Situations involving the derailment of rail
traffic under or on the approach to a structure
classified as Class A or B should be taken into
account as an accidental design situation, in
accordance with EN 1990, 3.2.

(2) Impact on the superstructure (deck
structure) from derailed rail traffic under or on
the approach to a structure need not generally
be taken into account.

4.5.1.4 Class A structures

(1) For class A structures, where the
maximum speed of rail traffic at the location is
less than or equal to 120 km/h, design values
for the static equivalent forces due to impact
on supporting structural members (e.g.
columns, walls) should be specified.



[MPUMITKA. ExBiBaJieHTHI CTaTHYHI CHJIM Ta IX
BH3HAYEHHS JIOITYCKAa€ThCsl BKasyBaTd B HarioHamns-
Homy Jlomatky. Opi€HTOBHI 3HAa4Y€HHsS HaBEICHI B
Tabmuui 4.4.

NOTE: The static equivalent forces and their
identification may be given in the National Annex.

Table 4.4 gives indicative values.

Tadanusa 4.4 OpieHTOBHi po3paxyHKOBi 3HAUEHHS TOPU30HTAJHHUX €eKBiBAJEHTHHX CTATHYHUX CHJI Bil
yaapy AJsl KOHCTPYKIIH Kiacy A, po3TalioBaHuX HAJX a00 MOPyY i3 peliKOBMMH HLIAXaMHU
Table 4.4 Indicative horizontal static equivalent design forces due to impact for class A struc-

tures over or alongside railways

Bizacranp «d» MiX KOHCTPYKTHBHUM
€JIEMEHTOM 1 BICCIEI gz)p(lgn;i)xqoro peiixoBoro Crna Foe (xH) Cuna Fay® (xH)
’ a a
Distance «d» from structural elements to the Force o’ (kN) Force Fo,* (kN)
centreline of the nearest track (m)
HeoOxiaHo BcTaHoBmoBaTH B | He0OXiqHO BCTAHOBIIOBATH B
paMKax KOHKPECTHOI'O paM- KaX KOHKPETHOI'O IMPOCKTY.
. npoekty. lonaTkoBa JonatkoBa iHdopMaliis HaBeAeHA
KoncrpykrugHi enemeHTu: iH(opMallis HaBeIeHa B B [lonatky B.
Structural elements: Honatky B.
d<3m To be specified for the To be specified for the individual
individual project. Further project. Further information is set
information is set out in out in Annex B.
Annex B.
CyinpHi CTiHM 1 TOMIOHI KOHCTPYKIIIi:
For continuous walls and wall type structures: 4000 1500
3m <d <5m
d>5m 0 0

& X = y HanpsAMKY pyXy; y = NepHESHANKYIISIPHO 10 HAIIPSMKY PYXY.
2 x = track direction; y = perpendicular to track direction.

(2) V Bumagkax, KOJU OMOPHI KOHCTPYKIIIT
3aXUIIEH] CYIUIBHUMH  IIOKOJSIMH  a0o
mwiatopMaMu  yIapHi CHJIM JOIYCKAEThCS
3HIDKYBATH.

[NPUMITKA. IlpaBuna 3HIKEHHS [OIIYCKa€THCS
BCTaHOBJIOBaTH B HamionansHomy Jlonatky.

(3) Cwmun Fgx T1a Fgy mnoBuHHI OyTH
MPUKIAJCHI Ha BCTAHOBJICHIA BHCOTI Haj
piBHeM peiiok, auB. Tadmumo 4.4. Cumm Fax
ta Fgy HeoOXimHO  BpaxoByBaTH B
PO3paxyHKax pO3aUTLHO.

[MPUMITKA. Bucory Touku npuknaganas cui Fayx ta
Fday Ham piBHEM pelOK JOITyCKA€THCSI BCTAHOBIIOBATH
B HamionansHOMY — ITOHmATKYy. PexomennoBane
3HAUYCHHS cKiIajgae 1,8 M.

(4) Sxmo makcuMalbHa IIBUJKICTH PEHKO-
BOTO TPAHCIOPTY B MICI[i pPO3TaIyBaHHSA
KOHCTpYKIii He mepeBuirye 50 KM/Tof, TO
3HaueHHS CWI B Tabmuii 4.4 momycKaeTbes
3HIDKYBATH.

(2) Where supporting structural members are
protected by solid plinths or platforms, etc.,
the value of impact forces may be reduced.

NOTE: Reductions may be given in the National
Annex.

(3)The forces Fox and Fgy (see Table 4.4)
should be applied at a specified height above
track level. The design should take into
account Fgx and Fqy separately.

NOTE: The height above track level of the point of
application for Fax and Fqy may be given in the National
Annex. The recommended value is 1,8 m.

(4) If the maximum speed of rail traffic at the
location is lower or equal to 50 km/h, the
values of the forces in Table 4.4 may be
reduced.



INPUMITKA. [IIpaBuna 3HMKEHHS [OMYCKa€eThCA
BCTAaHOBJIIOBAaTH B  HamioHampHOMY  JTOJIATKYy.
Pexomennorane 3umxeHHs ckiagae 50 %. JonarkoBa
ingopmarrist HaBeneHa B Oronereni UIC 777-2.

(5) Ipu MakcUManbHIN TO3BOJICHIN MIBUIKOC-
Ti peHKOBOTO TPAaHCHOPTY B MICI pO3TalIy-
BaHHs KOHCTpyKIil Oitbine 120 km/ron po3pa-
XYHKOB1 3HA4YeHHS TOPU3OHTAIRHUX CKBiBa-
JICHTHUX CTaTUYHUX cuil Fox Ta Fgy Bu3Haya-
I0Th 3 YPaxyBaHHSM JIOJIATKOBUX TOTEPEIKY-
BaIbHUX 1/a00 3aXMCHUX 3aXO[iB, MPHITyCKa-
F0UH, TII0 KOHCTPYKIIIST BITHOCUTBCS JO KIacy
CC3 3a Hacnigkamu pyiiHyBaHHs. JuB. 3.4(1).

[MPUMITKA. 3nauenns Fux Ta Fay 3 ypaxyBaHHAM
JOJATKOBUX MOIEPE/DKYBAIBHUX 1/a00 3aXHCHHX
3aXOMiB JOMYCKAEThCs BCTAHOBIIOBaTH B HarioHans-
HoMy [lonaTtky ab0 B paMKaX KOHKPETHOTO MPOCKTY.

4.5.1.5 Koncmpyxkuyii knacy B

(1) Mns xoHCTpykuii kiacy B BcTaHoB-
JIIOIOTH CIeliaJIbH1 BUMOTH.

I[TPUMITKA. Bumorm pnomyckaeTscsi BKa3zyBaTH B
HamionansHoMy nozmaTtky abo BH3HaYaTH B paMKax
KOHKpPETHOro npoekTy. KoxxHa BUMOra Moxe IrpyHTY-
BaTHCSl HAa PE3yJbTaTax OLIHKK PU3MKY. [Hpopmaris
PO YMHHUKH 1 3aXO0/IH, 110 BPaXOBYIOTHCS, MICTUTHCS
B [lonatky B.

4.5.2 KoHcTpykuii, po3TamoBaHi 3a
TYNHKOBUMH PeiiKOBUMM LLISIXaMH

(1) Tlepei3m TYmUKOBOTO PEHKOBOTO MLIAXY
(HanmpukiIaa, Ha  KIHIEBUX  CTaHIIIAX)
BpaxoByrOTh 3riiHO 3 EN 1990 sx ocob6nuBy
PO3paxyHKOBY CHUTYAIIif0, SKIIO KOHCTPYKITiS
a0o 11 oropa 3HaXOUThCS OE3MOCEePEAHBO 3a
TYMHUKOBUM PEUKOBUM IIIIXOM.

[NPUMITKA. 30Hy 3a TYNUKOBHM pPEHKOBUM
[UIIXOM, Ky He0OXiTHO BPaxOBYBATH, IOIYCKAETHCS
BKa3yBaTH B HarmionampHOMY momaTky abo B pamKax
KOHKPETHOT'O TIPOEKTY.

(2) 3axomm mOA0 OOMEXKEHHS PH3UKY
MOBHHHI PO3MOBCIOJUKYBAaTHCS Ha 30HY 3a
TYMIUKOBUMH  PEHKOBUMH  KOJISIMH 1
3MEHIIYBaTH BIPOT1IHICTH 1i mepeizay.

NOTE: The amount of the reduction may be given in
the National Annex. The recommended reduction is
50 %. Further information may be found in UIC 777-2.

(5) Where the maximum permitted speed of
rail traffic at the location is greater than
120 km/h, the values of the horizontal static
equivalent design forces Fax and Fqy, which
take into account additional preventative
and/or  protective measures should be
determined assuming that consequence class
CC3 applies. See 3.4(1).

NOTE: The values for Fax and Fqy, which may take into
account additional preventative and/or protective
measures, may be given in the National Annex or for
the individual project.

4.5.1.5 Class B structures

(1) For class B structures, each requirement
should be specified.

NOTE. Information may be given in the National
Annex or for the individual project. Each requirement
may be based on a risk assessment. Information on the
factors and measures to consider is given in Annex B.

4.5.2 Structures located in areas beyond
track ends

(1) Overrunning of rail traffic beyond the end
of a track or tracks (for example at a terminal
station) should be taken into account as an
accidental design situation in accordance with
EN 1990 when the structure or its supports are
located in the area immediately beyond the
track ends.

NOTE: The area immediately beyond the track ends
may be specified either in the National Annex or for the
individual project.

(2) The measures to manage the risk should be
based on the utilisation of the area
immediately beyond the track end and take
into account any measures taken to reduce the
likelihood of an overrun of rail traffic.



(3) OmopHi KOHCTPYKTHBHI €JIEMEHTH He
MOBHHHI PO3TAlIOBYBAaTUCS B 30HI 0e3mo-
CepeIHBO 32 TYMMMKOBUM PEHKOBHM HUIIXOM.

(4) Sxmo HeoOXigHO PO3MICTUTH OMOpPHI
KOHCTPYKTHBHI €JIEMEHTH NOONH3y TYIUKa
peiikoBoro nuIAxy, okpiM 0ydepHoro ymopy,
CIi Tepen0aYnTH TAaKOX TOPLEBY 3aXHCHY
cTiHy Oecrocepequbo 3a TynukoM. Clin
BKa3yBaTH 3HAYCHHS CKBIBAJICHTHUX CTATHY-
HUX 3YCWJIb Bill yaapy 00 3aXHCHY CTiHY.

IMPUMITKA. CrieniasibHi 3aX0/H 1 aJbTePHATHBHI PO3-
PaxyHKOBI 3HAYCHHS CKBIBAJCHTHHX CTaTHYHUX YHaap-
HUX 3yCHJIb JIOIYCKAETHCS BKa3yBaTH B HatlioHambHOMY
nomatky abo B paMKax KOHKPETHOrO — IPOCKTY.
PekomeHmoBaHe 3HAYCHHS EKBIBAJICHTHOI CTATHYHOI
CHJY BiJI yapy 00 3aXUCHY CTiHY cTaHOBUTH Fax = 5000
kH — my1s1 macaskupcbkux motsriB i Fax = 10000 kH — mist
BaHTQ)XHUX TOTArIB. PeKoMeHIyeThesl MPUKIAAATH Iii
CHJIM TOPU30HTAJILHO Ha BUCOTI 1,0 M HaJ piBHEM PEioK.

46 OCOBJIMBI HABAHTAJKEHHS
BIJl VIAPIB CYJEH

4.6.1 3arajabHi OJIOKEHHA

(1) Ocob6nmBiI HaBaHTXKEHHS BiJ yHapiB
CyJIeH HeOOX1THO BU3HAYATH 3 ypaxyBaHHSIM:

— THITY BOJHOTO IIUISAXY;
— XapaKTepUCTUKH TeYiT,

— TUITY 1 TOHHAXHOCTI CyJHA, a TAaKOX HOTO
yIApPHUX XapaKTCPUCTHUK;

— THIY KOHCTPYKIii 1 1i JUCHIIATHBHOI
XapaKTEPUCTUKH.

(2) Tumm cyaeH Ha BHYTPIIIHIX BOJHHUX
NUIAXax, sSKi CJIJ BPaxOBYBaTH y BUMAJIKax
3ITKHEHHS 3 KOHCTPYKI[ISIMHU, KJIacU(DiKyIOTh
3a cuctemoro CEMT.

[MPUMITKA. Cucrema xnacudikaiii CEMT Bkazana
B Tabmuii C.3 (Jomatok C).

(3) MorpibHO BHW3HAYATH YAApHI Xapak-
TEPUCTUKU CYIE€H Ha MOPCHKMX BOJHHX
HUIAXax, $AKI HEOOXIAHO BpaxoBYBaTU Y
BUMAJIKaX 3ITKHEHHS 3 KOHCTPYKI[ISIMH.

MMPUMITKA 1. Knacudikamiro cyaeH Ha MOPCBHKHX
BOJIHMX MUBIXaX JIOMyCKAEThCS BCTAHOBIIOBATUH B
HamionaneHoMy momatky. OpieHTOBHA KiacHiKarlis
VIS TaKKX CyneH HaBeneHa B Tabm C.4 (Jlomatok C).

(3) Supporting structural members to
structures should generally not be located in
the area immediately beyond the track ends.

(4) Where supporting structural members are
required to be located near to track ends, an
end impact wall should be provided in the area
immediately beyond the track ends in addition
to any buffer stop. Values of static equivalent
forces due to impact onto an end impact wall
should be specified.

NOTE: Particular measures and alternative design
values for the static equivalent force due to impact may
be specified in the National Annex or for the individual
project. The recommended design values for the static
equivalent force due to impact on the end impact wall is
Fax = 5000 kN for passenger trains and Fqx = 10000 kN
for shunting and marshalling trains. It is recommended
that these forces are applied horizontally and at a level
of 1,0 m above track level.

4.6 ACCIDENTAL ACTIONS CAUSED
BY SHIP TRAFFIC

4.6.1 General

(1) Accidental actions due to collisions from
ships should be determined taking account of,
amongst other things, the following:

— the type of waterway,

— the flood conditions,

— the type and draught of vessels and their
impact behaviour, and

— the type of the structures and their energy
dissipation characteristics.

(2) The types of ships on inland waterways to
be taken into account in the case of ship
impact on structures should be classified
according to the CEMT classification system.

NOTE: The CEMT classification is given in Table C.3
in Annex C.

(3) The characteristics of ships on sea
waterways to be taken into account in the case
of ship impact on structures should be defined.

NOTE 1: The National Annex may define a
classification system for ships on sea waterways. Table
C.4 in Annex C gives an indicative classification for
such ships.



[MPUMITKA 2. Indopmariss mono iMoBipHOTo Moje-
JIFOBAHHS 3ITKHEHB 3 CyJjaMH MicTHThCs B Jlomatky B.

(4) Ilpm Bu3HAYEHHI PO3PaXyHKOBUX 3HA-
YeHb i MpH yAapi CyAHa TOYHUMH METO-
JaMU CJiJl BPaxoBYBaTH JIOJATKOBY TiIpo-
JTMHAMIYHY Macy.

(5) HaBaHnTaxkeHHs TIpH yaapi iz MpeicTaB-
JATH y BUTISAI JBOX HECYMICHUX HaBaH-
Ta)KCHb:

— 110060Boi cuiu Fx;

— O1yHO1 cwiM 31 ckiaaoBoro Fay, 1o gie
MEPHEeHIUKYIApHO 110 J1000BOi cuimu Fgx 1
¢bpukuiitHoi cximanoBoi Fr, mo aie mapa-
nenbHO Fx.

(6) Konctpykinii, siki 3a MPOEKTOM TMOBUHHI
CpuiiMaTd  yaapu CcyjAcH (HampHKIa,
MpUYaibHl CTIHKM 1 NpUYaibHI Maii), He
BIIHOCATHCS /IO 00JIacTi 3aCTOCYBaHHS JAaHOI
gactuan EN 1991.

4.6.2 Ynpapu piuykoBOro i KaHaJbLHOIO
TPaHCIOPTY

(1) 3a HEOOXIAHOCTI BCTAHOBIIOIOTH JTOOOBI
Ta OIUYHI PO3PaxXyHKOBI AWMHAMIYHI HaBaH-
TaKCHHsI BiJl pIYKOBHUX 1 KAHAJILHUX CYJICH.

[MPUMITKA. 3HaueHHs1 J000BUX 1 OIYHHUX JUHAMIY-
HHX CHJI JOIYCKaeThcsl BKazyBatu B HarionambHOMY
JIOATKy a00 B KOHKPETHOMY MpoekTi. Opie€HTOBHI
3HAYEHHS JUISl PSIy CTAHIAPTHUX MapaMeTpiB CyJeH 1
CTaHAAPTHHUX PO3PAXYHKOBHX CHUTYALlill, BKIFOYAIOUH
edekTu BiJ MOAATKOBOI JAWHAMIYHOI MacH, a TaKOX
JUIsl CYZIeH 3 THILIOK0 Macolo, MicTAThes B Tabuuii C.3
(Oomatok C).

(2) Cuny Tepts nipu yaapi Fr, mo aie onHo-
YacHO 3 OIYHHUM yJapHUM HaBaHTAXCHHSIM
Fay, Bu3Ha4aoTh 3a hopmyinoro (4.1):

NOTE 2: For information on the probabilistic modelling
of ship collision, see Annex B.

(4) Where the design values for actions due to
ship impact are determined by advanced
methods, the effects of hydrodynamic added
mass should be taken into account.

(5) The action due to impact should be
represented by two mutually exclusive forces:

—a frontal force Fa;

— a lateral force with a component Fqy acting
perpendicularly to the frontal impact force and
a friction component Fr parallel to Fax.

(6) Structures designed to accept ship impact
in normal operating conditions (e.g. quay
walls and breasting dolphins) are out of the
scope of this part of EN 1991.

4.6.2 Impact from river and canal traffic

(1) Frontal and lateral dynamic design forces
due to impact from river and canal traffic
should be specified where relevant.

NOTE: Values of frontal and lateral dynamic forces
may be given either in the National Annex or for the
individual project. Indicative values are given in Annex
C (Table C.3) for a number of standard ship
characteristics and standard design situations, including
the effects of added hydraulic mass, and for ships of
other masses.

(2) The impact force due to friction Fr acting
simultaneously with the lateral impact force Fqy
should be determined from expression (4.1):

Fr = p Fay, (4.1)

ae:
[t — KOCIIIIEHT TePTH.

[NPUMITKA. KoeodimieHT TepTs u MOIMYCKAETHCS
BKa3dyBaTH B HarioHaapHOMY nomaTky. PekomeH-
noBane 3HauenHs u = 0,4.

(3) VYnaapHi HaBaHTaXeHHS  MOTPIOHO
MIPUKIIAJATH 3aJIeKHO Bl OCIAaHHA CyIHA (3
BaHTa)keM abo 0e3 BaHTaxy) Ha MEBHIH

where :
w 1s the friction coefficient.

NOTE: u may be given in the National Annex. The
recommended value is u = 0,4.

(3) The forces due to impact should be applied
at a height above the maximum navigable
water level depending on the ship's draught



BHCOTI BIIHOCHO MaKCHMAaJIbHO MPHUIATHOTO
JUIs  TIaBaHHSA  piBHA  Boau. [loTpiOHO
BH3HAYaTH BUCOTY 1 IUJIONIY TMPUKIATAHHS
yIapHOTO HaBaHTaKeHHs hxh.

IMPUMITKA 1. Bucory i mionty NpHKIagaHHs yaap-
HOTO HaBaHTaXeHHs Dxh momyckaeTbcs BHU3HAYaTH B
HamionansHomy J{onatky abo B KOHKPETHOMY MPOEKTI.
3a BIACYTHOCTI TOYHHMX JaHUX, CHIH JIOITyCKAa€ThCS
TIpUKNIafaTé Ha BucoTi 1,5 M Bix piBHA Bomu. Jlomyc-
Ka€eThCsI TUIOMIA MPUKIIAIaHHs YapHOTO HaBaHTA)KEHHS
bxh mpu b = byier i h = 0,5 M — ms moboBoro ynapy i
mwioma bxh mpu b=1,0 m i h= 0,5 M — g1 Giuroro
yaapy. Ilpu 1boMy Dpier — HIMpHHA mMeEpenikoan Ha
BOJIHOMY IIUISIXY, HATIPUKIIA]] IIIMPHHA OTIOPY MOCTA.

IMPUMITKA 2. 3a neBHUX YMOB JONYCKA€ThCS Bpa-
XOBYBaTH, IO CYAHO MiHIMAETHCS HaJA M'STOI0 abo
(yHIaMEeHTHUM OJIOKOM Iiepe]l 3iTKHEHHSM 3 OIOPOIO.

(4) 3a HEOOXiTHOCTI PO3PaXxOBYIOTH MPOTO-
HOBY OYJIOBY MOCTa Ha CIPUUHATTS CKBiBa-
JIGHTHOTO CTaTUYHOIO HAaBAaHTAXXKEHHS BIif
3ITKHEHHS 3 CYyJIHOM, IO i€ TIePIEeH/IU-
KYJISIPHO JIO TIO3/I0BXHBOT OCi MOCTY.

IMPUMITKA. 3HaueHHS €KBiBaJEHTHOIO CTATHYHOIO
HABaHTAXXEHHS JIOyCKAaeThCsi BKasyBaTh B Hario-
HaibHOMY Jlomatky abo B KOHKPETHOMY IPOEKT.
OpienroBHe 3HaueHHs ckinaaae 1 MH.

4.6.3 Yiapu MOPCbKHX CyJeH

(1) HeoOximHO BCTAHOBIIOBATH JI0OOBI
PO3paxyHKOBI €KBIBAJICHTH1 CTaTU4HI YAapHI
HABAaHTAXXEHHSI BiJl MOPCHKHX CYJICH.

ITPUMITKA. YucioBe 3HadeHHs JIOOOBUX 1 OIYHMX
JMHAMIYHUX YJApHUX HAaBAHTAXKEHb JOMYCKAETHCS
BkasyBatu B HaiionansHomy JlomaTtky abo B KOH-
KpeTHOMY TpoekTi. OpieHTOBHI 3HA4YEeHHs BKa3aHi B
tabmumi C.4 (Jomatox C). JlomyckaeTscs iHTEpITO-
TS WX 3HAYEHb. 3HAYEHHS PO3IOBCIOIKYIOTHCS
Ha THIIOBI BOIHI MOPCBHKI MUISXH, 32 MEXKaMH i€l
30HU JIOIYCKAETHCS 1X 3MEHIIEHHs. /[ Manux cyneH
HAaBaHTAKEHHS JONMYCKA€ThCSA BU3HAYATH BiJIOBITHO
1o C.4 (Jlomatok C).

(2) 3a HeoOXximHOCTI Ciim po3risaaTH yaap
HOCOBOIO YaCTHHOIO, KOpPMOIO 1 OopToMm.
Yaap HOCOBOI YacTHHH BpPaXOBYIOTH ¥
HaMpsIMKY OCHOBHOTO PyXY 3 MaKCUMaJIbHUM
KYTOBHUM BiaxuieHHsM 30°.

(3) Cuny Tteprst Fr, mo Ji€e omgHOYacHO 3
OlYHUM yZapoM, BU3HAUYAIOTh 32 (POPMYIIOI0
(4.2):

(loaded or in ballast). The height of
application of the impact force and the impact
area bxh should be defined.

NOTE 1: The height of application of the impact force
and the impact area bxh may be defined in the National
Annex or for the individual project. In the absence of
detailed information, the force may be applied at a
height of 1,50 m above the relevant water level. An
impact area bxh where b = byier and h = 0,5 m for frontal
impact and an area bxh whereh=10mand b =0,5m
for lateral impact may be assumed. bpier is the width of
the obstacle in the waterway, for example of the bridge
pier.

NOTE 2: Under certain conditions it may be necessary
to assume that the ship is lifted over an abutment or
foundation block prior to colliding with columns.

(4) Where relevant, the deck of a bridge
should be designed to sustain an equivalent
static force due to impact from a ship acting in
a transverse direction to the longitudinal
(span) axis of the bridge.

NOTE: A value for the equivalent static force may be
defined in the National Annex of for the individual
project. An indicative value is 1 MN.

4.6.3 Impact from seagoing vessels

(1) Frontal static equivalent design forces due
to impact from seagoing vessels should be
specified.

NOTE: Values of frontal and lateral dynamic impact
forces may be given in the National Annex or for the
individual project. Indicative values are given in Table
C.4 and interpolation of these values is permitted. The
values hold for typical sailing channels and may be
reduced for structures outside this region. For smaller
vessels the forces may be calculated using C.4.

(2) Bow, stern and broad side impact should
be considered where relevant. Bow impact
should be considered for the main sailing
direction with a maximum deviation of 30°.

(3) The frictional impact force acting
simultaneously with the lateral impact should
be determined from expression (4.2):



Fr = u Fuay, (4.2)

e:
[ — Koe(iIieHT TepTs.

[MPUMITKA. KoedimieHT TepTs i TOMYyCKA€ThCSI BKa-
3yBatu B HamionamsHomy [lonmatky. PexomennoBane
3HaveHHs 1 = 0,4.

(4)P TlonoxeHus i 1wIoima, 10 SIKOi MpUKIIa-
JA0Th yJapHE HABAHTAXCHHS, 3QJICKATh BiJ
reoMeTpii KOHCTPYKIii, po3mipy i reomerpii
cynHa (HampuUKIad, HAsSBHICTH ab0 BiICyT-
HICTh BHUCTYITHUX YacCTHH), OCAJKH CyAHA 1
oco0ynMBOCTE OanaHCyBaHHS, a TaKOX IMPH-
IJIUBIB 1 BIAIUIMBIB. BepTukanpHuil qiamna3oH
JUTS TIOJIO’KEHHSI TOYKHU yJapy BU3HAYAIOTh,
BUXOJISTYM 3 HAWHECHPHUSTIUBIIINX YMOB

pyXy CyseH.

I[TPUMITKA. 3oHy ymapy IOIMyCKaeTbCs BCTAHOBIIIO-
Baty B HarionaneHomy [lonmatky. PekoMeHmyeThes BI3-
Hauatd 1oty yaapy takum uunom: 0,051 3aBBuiikw,
0,11 zapumpmku (I — nomkunHa cymna). ITonmoxkeHHs
TOYKH yaapy ciij 3a3Hadatd B Mexax Bix 0,051 Hikue
3a pospaxyHkoBuii piBenp Boau g0 0,051 Buime 3a
PO3paxyHKOBHH piBeHb Boau. J{uB. pucyHok 4.4.

where:
w is the friction coefficient.

NOTE: u may be given in the National Annex. The
recommended value is u = 0,4.

(4)P The position and area over which the
impact force is applied depend upon the
geometry of the structure and the size and
geometry (e.g. with or without bulb) of the
vessel, the vessel draught and trim, and tidal
variations. The vertical range of the point of
impact shall account for the most
unfavourable conditions for the vessels
travelling in the area.

NOTE: The limits on the area and position of the force
range may be given in the National Annex.
Recommended limits on the area of impact are 0,05l for
the height and 0,11 for the width (I = ship length). The
limits on the position of the force in the vertical
direction may be taken as being 0,051 below to 0,05l
above the design water levels. See Figure 4.4.

1
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—

2
—

Pucynok 4.4 OpieHTOBHI 30HM yAapy MOPCBKHX CyldeH
Figure 4.4 Indicative impact areas for ship impact

(5) HaBaHTakeHHS Ha BEpPXHI YaCTHHH
CIIOpYJ BCTAHOBIIIOIOTH 13 ypaxyBaHHIM
BUCOTH KOHCTPYKWii Ta THIy cynHa. Sk
NPaBWJIO, HABAHTAKCHHS Ha BEPXHI KOHCT-
PYKIii MOCTIB OOMEXKYBaTUMYThCSI MEKEIO
TEKY4OCT1 BEpXHIX KOHCTPYKIIii Cy/aHa.

[MPUMITKA 1. Y napHe HaBaHTa)XEHHS JTOMYCKAETHCS
BKa3yBaTu B HamionansHOMy JlomaTky abo B pamkax
KOHKpETHOro  mpoekTy. OpieHTOBHE  3HAaYeHHS
ckmanae Big 5 % mo 10 % HaBaHTa)XeHHS Bill ymapy
HOCOBOIO YaCTHHOIO.

I[MPUMITKA 2. V Bunajakax, KOJId BIpOTiAHUN ynap
TITBKMA IIOTJIM MO BEPXHIX YaCTHHAX CIOPYIH,
OpIEHTOBHE pPO3pPaxyHKOBE HABAaHTAXCHHS CKJajae
1 MH.

(5) The forces on a superstructure should be
determined by taking account of the height of
the structure and the type of ship to be
expected. In general the force on the
superstructure of the bridge will be limited by
the yield strength of the ships' superstructure.

NOTE 1: The force may be given in the National Annex
or for a particular project. A range of 5 to 10 % of the
bow impact force may be considered as a guideline.

NOTE: 2 In cases where only the mast is likely to
impact on the superstructure the indicative design load
is 1 MN.



4.7 OCOBbJIMBI HABAHTAEHHAA
BIJl YIAPIB I'EJIIKOIITEPIB

(1) vV OymBmsx i3  MO3HAYCHUMH
MOCAJKOBUMH TETIKONTEPHUMH MalaHyH-
KaMd Ha TOKPHUTTi, CIiI mependaynTu
HAaBAaHTXXEHHS Bl aBapiiHOI IMOCAJKH.
Po3paxyHkoBe BepTHKaJIbHE EKBIBaJCHTHE
CTaTUYHE HaBaHTaXCHHS Fq BM3HA4alOTh 3a
dopmyoro (4.3):

4.7 ACCIDENTAL ACTIONS CAUSED
BY HELICOPTERS

(1) For buildings with roofs designated as a
landing pad for helicopters, an emergency
landing force should be taken into account.
The vertical equivalent static design force Fq
should be determined from expression (4.3):

Fo = Cm, (4.3)
ne: where:
C =3 kH-kr%% C is 3 kN kg°°;

M — Maca rejxikonTepa, Kr.

(2) HaBanTa)keHHs BiJ yaapy ciijl po3IJIsiIaTH SIK
Ji0 B Oy/Ib-sIK1i TOYIll TOCAJIKOBOTO MaiaHYMKa
Ha MOKPUTTI B 30H1 10 7 M BiI MEX1 IMMOCATKOBOTO
Maitganuuka. [linoma mpukiageHoro yaapy Imo-

BUHHA CKJIAJaTH 2 M X 2 M.

m is the mass of the helicopter [kg].

(2) The force due to impact should be
considered as acting on any part of the landing
pad as well as on the roof structure within a
maximum distance of 7 m from the edge of the
landing pad. The area of impact should be
taken as 2 m x 2 m.



5 BHUBYXH YCEPEJIMUHI ITPHU-
MIIEHHA

5.1 TAJIY3b 3ACTOCYBAHHA

(1)P IIpm mnpoekryBanHi OyniBenb Ta
IH)KEHEpHUX CIOPYA 13 Ta30MOCTavyaHHSM,
30epiraHHsM ab0 TPaHCHOPTYBaHHSM BHOY-
XOBUX PEUOBHUH, TaKUX K ra3u, PiIUHHU, 110
CTBOPIOIOTh BHOYXOHEOE3Ne4YHi BHUIApOBY-
BaHHs, a00 rasm, mo 30epiraroThcsi abo
TPaHCIOPTYIOThCS (HANpUKIaA, XIMIYHI Jia-
Ooparopii, pe3epByapu, OyHKepH, KaHai3a-
LI{HI CUCTEMU, KBapTUPHU 3 T'a30BUMH yCTa-
HOBKaMHU, TPyOOTPOBOJAM, JOPOXKHI 1 3ali3-
HUYHI TyHeJ1), HOTPIOHO BpaxoByBaTH Bipo-
TIAHICTH BUOYXY.

(2) HaBanTaxxeHHs1 Bij il BUOYXOBHX peyo-
BUH Y JAHOMY CTaHJAPTi HE PO3TIISIA0THCS.

(3) V mpomy craHmapTi HE pO3IIISIAETHCS
BIUTUB MOYJIMBOTO KAaCKaJHOTO €(EeKTy Bif
pPO3TAIIOBAaHUX MOPSA 1 3B'A3aHUX MDK CO-
0010 TMPUMIlEHb, 3alIOBHEHUX BHUOYXOBUM
MHAJIOM, Ta30M a00 Taporo.

(4) Le#t po3min BU3HAYa€ HABAHTAXCHHS Bif
BHOYXIB ycepeIuH1 TPUMIIICHb.

5.2 IIPEACTABJIEHHSI HABAHTA-
KEHHA

(1) Tuck BuOyXy mMOTpIOHO BHU3HAYATH 3
ypaxyBaHHSM Iiepefadi Ha KOHCTPYKTHUBHI
CIIEMEHTH PEaKIlid BiJ] HEKOHCTPYKTHBHHUX
€JIEMEHTIB.

[NPUMITKA 1. V pmanomy po3mim BHOYXOM Ha3H-
BafOTh MIBHAKY XiMIUHY pEaKIifo My, ra3y abo mapu
B TIOBITPIi, IIIO CYMPOBOKYETHCS BHCOKUMH TEMITEpa-
TypaMH i BUCOKUM HaJMipHUM THUCKOM. THCk BHOyXY
PO3TIOBCIOIKYETHCSA Y BUTTISAL YIAPHOI XBHIII.

MMPUMITKA 2. Tuck, 110 CTBOPIOETHCS TPH BHOYXY
ycepeanHi MPUMIIIEHHS, 3JIe)KNTh, TOIOBHAM YHHOM,
Bi: THITy Iy, Ta3y abo mapu; BiACOTKOBOTO BMICTy
Ty, Ta3y abo Mmapu B MOBITPi; PiBHOMIPHOCTI CyMimIi
mTy, razy abo mapu i TOBITPS; JKepena CIanaxy,
HASBHOCTI TIEPEIIKO Y IPUMIIICHHI; po3Mipy, popMu
1 MIITHOCTI OTOpOX; KITBKOCTI HAasBHUX OTBOPIB 1
KJIamaHiB Uil CKUAAHHS THCKY.

5 INTERNAL EXPLOSIONS

5.1 FIELD OF APPLICATION

(1)P Explosions shall be taken into account in
the design of all parts of the building and other
civil engineering works where gas is burned or
regulated, or where explosive material such as
explosive gases, or liquids forming explosive
vapour or gas is stored or transported (e.g.
chemical facilities, vessels, bunkers, sewage
constructions, dwellings with gas installations,
energy ducts, road and rail tunnels).

(2) Effects due to explosives are outside the
scope of this part.

(3) The influence on the magnitude of an
explosion of cascade effects from several
connected rooms filled with explosive dust,
gas or vapour is also not covered in this part.

(4) This section defines actions due to internal
explosions.

5.2 REPRESENTATION OF ACTION

(1) Explosion pressures on structural members
should be determined taking into account, as
appropriate, reactions transmitted to the struc-
tural members by non structural members.

NOTE 1: For the purpose of this part an explosion is
defined as a rapid chemical reaction of dust, gas or
vapour in air. It results in high temperatures and high
overpressures. Explosion pressures propagate as
pressure waves.

NOTE 2: The pressure generated by an internal
explosion depends primarily on the type of dust, gas or
vapour, the percentage of dust, gas or vapour in the air
and the uniformity of the dust, gas or vapour air
mixture, the ignition source, the presence of obstacles in
the enclosure, the size, the shape and the strength of the
enclosure in which the explosion occurs, and the
amount of venting or pressure release that may be
available.



(2) HeoOxigHO BpaxOBYBaTH MOKJIHBY
HasBHICTh MUy, rady ab0 mapu B pi3HUX
BHYTPIMIHIX MPUMILIEHHAX a00 rpymax npu-
MillleHb 1o BCiid OyniBmi. Ciig BpaxoByBaTH
BEHTWJISIIIMHAA e(eKT, pI3HYy TeOMETpPito
MPUMIIIEeHb 200 TPYI MPUMIIICHb.

(3) V OyamiBenpaux cropynax kiacy CC1L
(muB. pozmin 3) edexkr BHOYXy HE CIif
BpPaxOBYBaTH OKPEMO, JIOCTaTHBO PO3pPaxXyH-
Ky 3'€elHaHb 1 B3a€MOIl MDK €JICMEHTAMH
KoHCTpyKIi# 3rimHo 3 EN 1992-EN 19909.

(4) Y 6yniBenpHux cnopyaax kiacy CC2 abo
CC3 kmro4oBi KOHCTPYKTHBHI €JIE€MEHTH
MOTPIOHO TMPOEKTYBATH HA  CIPUHUHATTS
HAaBAaHTAKEHHSI, BUKOHYIOUHM PO3PaXyHKH i3
3aCTOCYBaHHSIM CKBIBAICHTHHX CTaTHYHUX
MoJiefiell HaBaHTaXKeHb ab0 3aCTOCOBYIOYH
CremianbHi TPOCKTHI / AeTani3oBaHi po3pa-
XYHKOB1 1 KOHCTPYKTHBHI1 mpaBuia. OxpiMm
uporo, mig cnopya kinacy CC3, sk mpaBuio,
MOTPIOHO TMPOBOJUTH AMHAMIYHHUI po3pa-
XYHOK.

[MPUMITKA 1. JlomyckaeTsCsl 3aCTOCOBYBAaTH METO-
quku, orucani B Jlomatkax A i D.

[MPUMITKA 2. YTouHeHi po3paxyHKH TpH HaBaH-
Ta)XEHHI BiJ BHOYXiB MOXYTh BKIIOYaTH OAWH abo
OlIbIlIe HACTYIHUX ACIIEKTIB:

— PO3paxyHKH THUCKY BUOYXY 3 ypaxyBaHHSM BILUIUBY
Or'OPOXK 1 JIETKOCKU/THUX €JIEMEHTIB;

— IUHaMIYHI HeNiHIHI KOHCTPYKTHBHI pO3paxyHKH;

— IMOBIpHICHI aCIIeKTH 1 aHaJIi3 HACIIIKIB;

— €KOHOMIYHY ONTUMI3alIlif0 3aXUCHUX 3aXOIIB.

5.3 ITIPUHLOUIIA ITPOEKTYBAHHSA

(1)P 3rimHo 3 2.1(4)P EN 1990 koHcTpykKiii
MOTPIOHO MPOEKTYBATH TaK, 100 BUKIIOUYUTH
MOJKJIMBICTh TPOTPECYIOUOTO OOBAJICHHS B
pe3ynbTaTi BUOYXy ycepeanHi MPUMIIICHb.

[MPUMITKA. Y Hanionansaomy JlogaTky MOXyTs OyTH
BCTAHOBJICHI HEOOXilHI pPO3PaxXyHKOBI METOMH, SKi
BHUKOPHCTOBYIOThCS TP PI3HMX BHOYXax ycepemuHi
npuminieHs. Y Jomatky D wmicTaTecs pexomeHparii
I0/I0 BpaXyBaHHS HACTYITHUX BUIIIB BUOYXIB:

— BHUOYX NWIy B TMPHUMIMIEHHAX, pe3epByapax 1
OyHKepax;

— BUOYX MIPUPOTHOTO Ta3y B MPUMIIICHHSX;

— BHOyXH Ta3y 1 TApOIOBITPSHUX CyMimIel
(Bm3HaueHo B 5.1(1)P) B aBTONOpOKHIX 1 3aII3HUYHIX
TYHEJISX.

(2) Due allowance should be given for the
probable presence of dust, gas or vapour in
rooms or groups of rooms throughout the
building, for venting effects, for the geometry
of the room or group of rooms under
consideration, etc.

(3) For construction works classified as CC1
(see Section 3) no specific consideration of the
effects of an explosion should be necessary
other than complying with the rules for
connections  and  interaction  between
components provided in EN 1992 to EN 1999.

(4) For construction works classified as CC2
or CC3, key elements of the structure should
be designed to resist actions by either using an
analysis based upon equivalent static load
models, or Dby applying prescriptive
design/detailing  rules.  Additionally  for
structures classified as CC3 a dynamic
analysis should be used.

NOTE 1: The methods given in Annexes A and D may
be applied.

NOTE 2: Advanced design for explosions may include
one or more of the following aspects:

— explosion pressure calculations, including the effects
of confinements and venting panels;

— dynamic non linear structural calculations;

— probabilistic aspects and analysis of consequences;

— economic optimisation of mitigating measures.

5.3 PRINCIPLES FOR DESIGN

(1)P Structures shall be designed to resist
progressive collapse resulting from an internal
explosion, in accordance with EN 1990,
2.1(4)P.

NOTE: The National Annex may give the procedures to
be used for the types of internal explosions. Guidance
on dealing with the following specific types of
explosion is given in Annex D:

— dust explosions in rooms, vessels and bunkers;
— natural gas explosions in rooms;

— gas and vapour/air explosions (defined in 5.1(1 )P) in
road and rail tunnels.



(2) TIlpm mpoexTyBaHHI  JIOMYCKAETHCS
pylHHYBaHHS OOMEKEHOI YaCTUHU KOHCT-
PYKLIH 32 yMOBH, IO KIIIOYOBi E€JIEMEHTH,
BIJl SIKHX 3QJIE)KHATH 3arajbHa CTIHKICTH BCi€l
KOHCTPYKIIii, HE MOIIKOKEHI.

(3) st oOMexeHHS HACHIAKIB BiJ BUOYXIB
JOITYCKAEThCSI BKUBATH HACTYITHUX 3aXOJIB
OKpeMO a00 B KOMILICKCI:

— pO3paxyHOK KOHCTPYKIIii Ha TMIKOBUW THCK

BHOYXY;

[MPUMITKA. OckiJIbKU MIKOBUH THCK MOXE IEpEBH-
I[yBaTH 3HAYCHHS, OTPUMaHi 3a MeToaukamu JlomaTka
D, To Taki MIKOBI 3HAYEHHS CIiJl PO3IJISAATH Y
MOEJHAHHI 3 MAKCUMAJIbHOK TPUBAIICTIO HaBaH-
TaxeHHs 0,2 S, IPUMYCKAIOYH IIACTUYHY MOBEIIHKY
Marepiainy.

— 3aCTOCYBaHHS JIETKOCKUIHUX €JIEMEHTIB 31
BCTaHOBJICHHM THCKOM CIIPAIFOBaHHSI,

— PO3AUICHHS] CYMDKHUX JUISHOK CIIOPYAH, B
SKUX 30epiratoTbcsi BUOYXOB1 peYOBUHU;

— OOMEXeHHS 30H CIOpYIH, y SKHX ICHYE
PpHU3UK BHOYXY;

— 3aCTOCYBaHHS CHCI[AIBHUX 3aXUCHUX
3aXOMIB MK CYMDKHUMH KOHCTPYKITISIMU, 7€
ICHy€e PU3HMK BUOYXY, 3 METOI YHEMOKJIHUB-
JICHHS PO3MOBCIOPKEHHS TUCKY.

(4) Cnin BpaxoByBaTH, 1[0 THCK Bill BHOYXY
e(eKTHBHO Ji€ OJHOYACHO Ha BCl 3aXHUCHI
MOBEPXHI 3aKPUTOr0 TMPHUMIIICHHS, BCepe-
JIUH1 SIKOTO CTaBCsl BUOYX.

(5) JlerxockumHi e€neMEHTH CIIiJi PO3TaIlo-
BYBATH MMOOJIM3y MOKJIMBHX JDKEpPEN 3aiiMaH-
Hs, SKIIO BOHM BigoMi, a0 B 30HaX BHCO-
KOTO THCKY. IX CIpalfoBaHHS He MOBUHHE
3arpo’KyBaTd XKHUTTIO JItOjIed a00 BUKIMKATH
3aiiMaHHs IHIIUX MarepiamiB. JIerkockuaHi
€JIEeMEHTH TMOTPIOHO  3aKpIIUIIOBATH IS
BUKITIOYCHHSI pEakTHBHOTO edekry y pasi
BUOYXy. [IpOCGKT MOBUHEH YHEMOXKIIUBIIIO-
BaTH WIKIUTMBY Jif0 BOTHIO Ha HABKOJIMIIHE
cepenoBuile abo TMOCTIIOBHI BHOYXH B
CYCIIHIX MPUMIIIEHHSX.

(6) JlerxockuaHi €1eMEHTH MOBUHHI JIETKO
BIJIKPUBATUCS NIPU HU3BKOMY TUCKY 1 OyTH
SIKOMOTa OUTBIIT JIETKUMH.

(2) The design may permit failure of a limited
part of the structure provided this does not
include key elements upon which the stability
of the whole structure depends.

(3) The consequences of explosions may be
limited by applying one or more of the
following measures:

— designing the structure to resist the
explosion peak pressure;

NOTE: Whilst the peak pressures may be higher than
the values determined by the methods given in Annex
D, such peak pressures have to be considered in the
context of a maximum load duration of 0,2 s and
assume plastic ductile material behaviour.

— using venting panels with defined venting
pressures;

— separating adjacent sections of the structure
that contain explosive materials;

— limiting the area of structures that are
exposed to explosion risks;

— providing specific protective measures
between adjacent structures exposed to
explosion risks to avoid propagation of
pressures.

(4) The explosive pressure should be assumed
to act effectively simultaneously on all of the
bounding surfaces of the enclosure in which
the explosion occurs.

(5) Venting panels should be placed close to
the possible ignition sources, if known, or
where pressures are high. They should be
discharged at a suitable location that will not
endanger personnel or ignite other material.
The venting panel should be restrained so that
it does not become a missile in the event of an
explosion. The design should limit the
possibilities that the effects of the fire causes
any impairment of the surroundings or
initiates an explosion in an adjacent room.

(6) Venting panels should be opened at a low
pressure and should be as light as possible.



[MPUMITKA. SIkmo BiKHa BHUKOPUCTOBYIOTBCS SIK
JIETKOCKU/IHI €JIEMEHTH, TO HEeOoOXiJHO BPaxOBYBaTH
PU3HMK TIOpaHEHHs JoJed po30UTHM ckioM abo
IHIINMY eJIeMEHTaMH.

(7)P Ilpu BU3HAYEHH] 3yCHIIb CIIPALIbOBYBAH-
HSl JISTKOCKHJHHUX €JIEMEHTIB CIIiJ] BPaXxOBY-
BaTH PO3MIpPH 1 KOHCTPYKIIIO MIATPHMYBAIb-
HOI paMH.

(8) IMicnst mepmroi pazu BUOYXy 3 HAAMIPHUM
THUCKOM HacTymae apyra (asa i3 3HIKESHHM
THUCKOM. 3a HEOOXITHOCTI1 CIliJi BpaXOBYBaTH
e eQexT.

IMPUMITKA. PekomeHnyeTbcs npodecilina KOHCYITb-
Talris.

NOTE: If windows are used as venting panels it is
recommended that the risk of injury to persons from
glass fragments or other structural members be
considered.

(7)P In determining the capacity of the venting
panel, account shall be taken of the
dimensioning and construction of the
supporting frame of the panel.

(8) After the first positive phase of the explosion
with an overpressure, a second phase follows
with an under-pressure. This effect should be
considered in the design where relevant.

NOTE: Assistance by specialists is recommended.



JTOJATOK A (OBOB’SI3KOBH)
[TIPOEKTYBAHHS 3 VPAXYBAH-
HSIM HACJIJIKIB JIOKAJIBHOI'O
PYMHYBAHHS KOHCTPVKII V
BYIBJISX 13 HEBCTAHOBJIEHOI
[TPUYMHU

A.1 TAJIY3b 3ACTOCYBAHHSA

(1) Hdonatox A BCTaHOBIIIOE TIpaBUIia Ta METO-
I TIPOEKTYBaHHS Oy[iBelb, SIKI JIOMYCKalOTh
JIOKaJIbHE PYWHYBAaHHS KOHCTPYKLIN y pe3yib-
TaTl HEBCTAHOBJIEHOT NMPUYMHU O€3 HacTaHHS
HEMPOIOPIIHOrO MOBHOTO 0OBasieHHs. Pazom
13 IHIIMMHA BUKOPUCTOBAHUMH METOIMKAMH 115
CTpaTerisi, 3aJIeKHO BI KJIacy 3a HacliIKaMH
pyiiHyBaHHs (IuB. 3.4), 103BOJIsIE 3a0€3MEUNTH
JOCTaTHIO HUBYYICTh Oy/iBENb MpU OOMexe-
HUX TIOIIKO/PKEHHSX abo pylHYBaHHAX 0e3
MIOBHOTO OOBAJICHHSI.

A.2 BBEJIEHHSA

(1) BignmoBimHo 10 po3niuty 3 maHOi YaCTHHH
TEXHIYHOTO KOACKCY MPUHUHITHOIO € CTPATET s,
B paMKax fIKO1 JIOMYCKAETbCS MPOEKTYBAHHS
KOHCTPYKIII OymiBJIl TaKUM YMHOM, 00 aHi
OymiBisi, aHi ii 3HA4YHA YaCTMHA HE pPyHWHYBa-
JIMCS IPY BUHUKHEHH] JIOKAJIbHOTO pyHHYBaH-
Hs. 3aCTOCYBaHHS ITI€1 CTpaTerii MOBUHHE 3a-
0€3MeYNTH JOCTATHIO JKUBYUICTh OYHIBIIL, IO
JI03BOJIIE BUTPUMYBATH BIUIMB PSATY HEBU3-
HAUEHHUX OCOOJIMBUX HABAHTAKEHb.

(2) MiHIMaTbHUM TIEPIOJIOM Yacy, MPOTIrOM
SIKOTO OYIBJIsI TMOBMHHA BCTOSATH IIICIIS HAc-
TaHHS 0COOJIMBOT MO/, € TIepio 1, HeOOXiTHUI
IUISl IOPATYHKY 1 O6e31euHo  eBaKyailii 1o e 3
OyniBmi 1 mpwiernux teputopiid. s cnopya
13 HeOe3NneyHHMMH pEeYOBHHAMH, OyHiBelb Ta
CIIOpY/, IO MAalOTh CYCIHUIbHY 3HAYYIIICTh,
a00 BayKJIMBUX JUIA HAI[IOHAJIBHOT Oe3MeKH, MO-
e OyTe MOTpiOeH TPUBATIIINI Mepioj Jacy.

A.3 KJACH BYJIBEJIb 3A HACJIJ-
KAMUW PYUHYBAHHS

(1) ¥V Tabnumi A.1 HaBenmeHa kinacudikalis
TUMIB OyJiBeNb 3a HACHIKaMU pyHHYBaHHS.
I xnacudikaris BIAHOCUTHCS 0 HU3BKOTO,
CepeHhOT0 1 BHCOKOTO KIJAciB 3a Haclif-
KaMH pyiHyBaHHs, onrcaHux y 3.4(1).

ANNEX A (INFORMATIVE) DE-
SIGN FOR CONSEQUENCES OF LO-
CALISED FAILURE IN BUILDINGS
FROM AN UNSPECIFIED CAUSE

A.1 SCOPE

(1) This Annex A gives rules and methods for
designing buildings to sustain an extent of
localised failure from an unspecified cause
without disproportionate collapse. Whilst
other approaches may be equally valid,
adoption of this strategy is likely to ensure that
a building, depending upon the consequences
class (see 3.4), is sufficiently robust to sustain
a limited extent of damage or failure without
collapse.

A.2 INTRODUCTION

(1) Designing a building such that neither the
whole building nor a significant part of it will
collapse if localised failure were sustained, is
an acceptable strategy, in accordance with
Section 3 of this part. Adopting this strategy
should provide a building with sufficient
robustness to survive a reasonable range of
undefined accidental actions.

(2) The minimum period that a building needs
to survive following an accident should be that
period needed to facilitate the safe evacuation
and rescue of personnel from the building and
its surroundings. Longer periods of survival
may be required for buildings used for
handling hazardous materials, provision of
essential services, or for national security
reasons.

A3 CONSEQUENCES CLASSES OF
BUILDINGS

(1) Table A.1 provides a categorisation of
building types/occupancies to consequences
classes. This categorisation relates to the low,
medium and high consequences classes given
in 3.4 (1).



Tabauusa A.1 Kiaacu 3a HacainkaMu pyiiHyBaHHA
Table A.1 Categorisation of consequences classes

Knac 3a nacimigkamu

pYHHYBaHHS
Consequence class

[puknagu TumiB OyaiBeb Ta IX BUKOPHCTaHHS
Example of categorisation of building type and occupancy

Bynieni Ha ofgHy CiM'I0O 3aBBUIIKH HE Oijbllle YOTHUPHOX IMOBepXiB. CiLIbCHKOrOCIONApPCHKI
OymiBii. ByniBii, O PiKO BiIBIAYIOTHCS JIFOJBMH, SKIIO BiCTaHb IO IHMIMX OymiBenah abo
TEpUTOpiil 3 yacTUM mepeOyBaHHSIM JIOAEeH He MEHII 1,5-KpaTHOro 3HA4eHHs BHCOTH Mi€l
OyniBmi.

Single occupancy houses not exceeding 4 storeys. Agricultural buildings. Buildings into which
people rarely go, provided no part of the building is closer to another building, or area where
people do go, than a distance of 11/, times the building height.

2a
I'pymna 3HMXEHOTO
PHU3HKY
Lower Risk Group

[T'sTunoBepxoBi OyxmiBni Ha ofHy ciM'to. ['oTeni 3aBBUIIKM He OlblIe YOTUPHOX MOBEPXIB.
BararokBapTupHi Ta iHmi kuUTI0BI OyaiBii He Olnblie YoTHpboX noBepxiB. OdicHi OyxiBIi He
OinbIne YoTHPHOX NoBepXiB. [IpoMucioBi OyaiBmi He OinblIe TPHOX MoBepXiB. Toprosi OyiBi
He GiJblIe TPHOX MOBEPXIiB, 3 TUIOMIEK KOXKHOro mosepxy a0 1000 M2, OnHOMoOBepXoBi Oy iBi
yCTaHOB OcBiTH. Bci OyiBii, 1110 BiBIAYIOTHCS JIIOJBMH, HE OlNbIIIE IBOX MTOBEPXIB, 3 IUIOMICO
KOKHOTO ToBepxy 10 2000 M2,

5 storey single occupancy houses. Hotels not exceeding 4 storeys. Flats, apartments and other
residential buildings not exceeding 4 storeys. Offices not exceeding 4 storeys. Industrial
buildings not exceeding 3 storeys. Retailing premises not exceeding 3 storeys of less than 1
000 m? floor area in each storey. Single storey educational buildings. All buildings not
exceeding two storeys to which the public are admitted and which contain floor areas not
exceeding 2000 m? at each storey.

2b
I'pyna nigBuiieHoro
pu3HuKy
Upper Risk Group

[oreni, GaraTokBapTHpHI Ta I1HIN XHUTJIOBI OyiBNi OijiblIe YOTHPHOX, aje He Oiibmie 15
NOBepXiB. ByniBil ycTaHOB OCBITH, 10 MarOTh OULIBII OAHOTrO, ajne He Oumblne 15 moBepxis.
Toprosi OymiBni Oinblie TphoX, ane He Oinbmie 15 moBepxiB. JlikapHi He Oijble TPHOX
noBepxiB. Oc¢icHi OyniBmi Oinblie YOTHPHOX, ane He Ounbiie 15 moBepxiB. Bcei Oyaiemi, 1m1o
BiJIBi/lyIOTbCS JIFOJIbMH, 3 ILIOLIEI0 KOXKHOro mopepxy Big 2000 mM? 1o 5000 m2. Ilapkinru e
OLIbIlIE [IIECTH TTOBEPXIB.

Hotels, flats, apartments and other residential buildings greater than 4 storeys but not exceeding
15 storeys. Educational buildings greater than single storey but not exceeding 15 storeys.
Retailing premises greater than 3 storeys but not exceeding 15 storeys. Hospitals not exceeding
3 storeys. Offices greater than 4 storeys but not exceeding 15 storeys. All buildings to which
the public are admitted and which contain floor areas exceeding 2000 m? but not exceeding
5000 m? at each storey. Car parking not exceeding 6 storeys.

VYci OyniBii, B SIKMX KUIBKICTh MOBEPXIB 1 IUIOIIA KOXKHOI'O MOBEPXY MEPEBHIIYE 3HAYCHHS,
BU3HaueHl Ui kimacy 2. Bcei OyaiBii, B SKUX JIOMYCKA€ThCs MepeOyBaHHS 3HAYHOI KUIBKOCTI
mronei. Cramionu, mo BMinyoots Oinbine 5000 rnspaviB. BymiBnmi, B SKUX 3HaXOAATHCS
HeOe3MeYHi PeYoBHHU 1/a00 BIIOYBAIOTHCS TEXHOJIOTTUHI MTPOIIECH.

All buildings defined above as Class 2 Lower and Upper Consequences Class that exceed the
limits on area and number of storeys. All buildings to which members of the public are
admitted in significant numbers. Stadia accommodating more than 5 000 spectators. Buildings
containing hazardous substances and /or processes

[MPUMITKA 1. SIxmo OymiBim0 MOXXKHA BiZHECTH IO
«IIeKUTPKOX KIIACiB» 3a HACHiAKaMW pYWHYBaHHS, TO
Ui Hei TOTpIOHO TpH3HAYATH HAWOUIBIN BUCOKHH

Kjac.

[MPUMITKA 2. [Ipu BU3HAYEHHI KiJIKOCTi MMOBEPXIB
JIOITyCKA€EThCSl HE BPAXOBYBATH IIOKOJBHI IMOBEPXH,
SIKIIIO BOHM BiZITOBiZaf0Th BUMOTaM Kiacy 2b (rpyma
T IBUIIIEHOTO PU3HKY).

IMPUMITKA 3. Tabnauis A.1 He € BUYSPITHOIO 1 MOXKE

OyTH JOTIOBHEHA.

NOTE 1: For buildings intended for more than one type
of use the «consequences class» should be that relating
to the most onerous type.

NOTE 2: In determining the number of storeys
basement storeys may be excluded provided such
basement  storeys fulfil the requirements of
"Consequences Class 2b Upper Risk Group".

NOTE 3: Table A.1 is not exhaustive and can be
adjusted




A.4 PEKOMEHIOBAHI CTPATETTI

(1) 3acrocyBaHHS HACTyIHUX pPEKOMEH-
JIOBAaHUX CTpaTeriii 3abe3nedye AOCTAaTHIN
piBeHb JKMBYYOCTiI OyniBii, IO JO3BOJISE
BUTPUMYBATU JIOKaJIbHE pyHHYBaHHS 0e€3
BUHUKHEHHS  HEMPONOPIIHHOTO  TOBHOTO
oOBaJICHHSI.

a) s Oyniens kimacy 1 3a Hacmigkamu
pyVHYBaHHS:

SAxmo OymiBnst Oylna cHopoeKkToBaHa i
CKOHCTpyHOBaHa J[UId yMOB HOPMaJIbHOI
excruryatarii Bignosigao 10 EN 1990 — EN
1999, To nonaTkoBe BpaxyBaHHSI OCOOIUBUX
HaBaHTAXEHb BiJl HEBCTAHOBJICHUX MPUYNHH
HE BUMAaraeThCesl.

b) Jns OyniBenb kiacy 2a 3a HacliIKamMu
pyiiHyBaHHS (Irpyrna 3HHKEHOTO PH3HKY):
JIOTATKOBO JI0 PEKOMEHJIOBAHOI CTpaTterii
g kiacy | 3a Hacimiikamu pyHHYBaHHS
MOTPIOHO TependaunTu e(eKTUBHI TOPU30H-
TaJbHI MOB'I31 a00 e(peKTUBHE aHKEPYyBaHHS
MIEPEKPUTTIB y CTIHAX, K BU3HAYeHO B A.5.1
— s caMoHecydux CTiH 1 A.5.2 — s
HECY4HX CTIH.

[MPUMITKA 1. Hoknaani BuMoru 10 eheKTHBHOIO
AHKEPHOT'O KPIIUICHHS IOIYCKAETHCS BCTAHOBIIOBATH
B HarioHanmbHOMY JJOAATKY.

¢) Jns Oymiensp kmacy 2b 3a Hacmigkamu
pyiHyBaHHS (TpyIia MiJABHIICHOTO PU3HKY):
JlomaTkoBO 70 PEKOMEHJOBAHOI CTparerii
sl Knacy 1 3a HacmigkamMu pyHHYBaHHS,
HEOOXIIHO:

— 3a0e3MeYnuTH BCTAHOBJICHHS TOPHU30H-
TaJbHUX MOB'I3€H, AK BH3HAueHO B A.5.1 —
JUIsl caMOHecydnX CTiH 1 B A.5.2 — A
Hecyunx criH (muB. 1.5.11) pasom 13
BJIAIITOBAHUMU  BEPTHKAIBHUMHU  B'SI3IMH
3rigHo 3 A.6 y BCIX ONOPHHUX KOJIOHAaX 1
CTiHax abo

— TEepeBIPUTH KOHCTPYKIit0 OymiBiIi Ha
30epeKeHHsT 3arajJibHoi CTIHKOCTI 1 Ha
HEMEPEeBUILEHHS  CTYIEHEM  JIOKAJIbHOTO
TMIOIIKO/IKEHHSI TIEBHUX MEX MPU YMOBHOMY
BHUJIAJICHHI KOHOi OMOPHOi KOJIOHU abo
0aiky, 10 MIATPUMYE KOJOHY, abo Oyab-
SKOT CeKIlii Hecydoi CTiHM, SK BH3HAYCHO B
A.7 (32 0oMH pa3 OAMH €IEMEHT Ha KO)KHOMY
nosepci OyiBiIi).

SKmo yMOBHE BHJAJCHHS TaKUX KOJOH 1
CeKI[ii CTIH BHUKJIHKAE  IEPEBUIICHHS

A.4 RECOMMENDED STRATEGIES

(1) Adoption of the following recommended
strategies should provide a building with an
acceptable level of robustness to sustain
localised failure without a disproportionate
level of collapse.

a) For buildings in Consequences Class 1:

Provided a building has been designed and
constructed in accordance with the rules given
in EN 1990 to EN 1999 for satisfying stability
in normal use, no further specific
consideration is necessary with regard to
accidental actions from unidentified causes.

b) For buildings in Consequences Class 2a
(Lower Group):

In addition to the recommended strategies for
Consequences Class 1, the provision of
effective  horizontal ties, or effective
anchorage of suspended floors to walls, as
defined in A5.1 and A.5.2 respectively for
framed and load-bearing wall construction
should be provided.

NOTE 1. Details of effective anchorage may be given
in the National Annex.

¢) For buildings in Consequences Class 2b
(Upper Group):

In addition to the recommended strategies for
Consequences Class 1, the provision of:

— horizontal ties, as defined in A.5.1 and A.5.2
respectively for framed and load-bearing wall
construction (see 1.5.11), together with
vertical ties, as defined in A.6, in all
supporting columns and walls should be
provided, or alternatively,

— the building should be checked to ensure
that upon the notional removal of each
supporting column and each beam supporting
a column, or any nominal section of load-
bearing wall as defined in A.7 (one at a time in
each storey of the building) the building
remains stable and that any local damage does
not exceed a certain limit.

Where the notional removal of such columns
and sections of walls would result in an extent



BCTAaHOBJICHUX T'PAaHUIb IOIIKOKEHHS, TO
TaKi €JIEMEHTH MOTPIOHO PO3PAaXOBYBATH SIK
KJIIOYOBI efleMeHTH (uB. A.8).

Jnst OyniBenb 13 HECYYUMH CTIHAMH Haii-
OUIBII MPAKTUYHOIO € CTPATEriss YMOBHOTO
BUIAJIEHHS CTIHHOI cekiii, omHiel cekmil 3a
OJIUH pa3.

d) Jlns OymiBenms kiacy 3 3a HaciIKaMu
pyVHYBaHHS:

Jiis OymiBii moTpiOHA cHCTEMaTHYHA OIlIHKA
PU3UKY 3 YypaxyBaHHSM IPOTHO30BAaHUX 1
HETPOTHO30BaHUX 3arpo3.

IMPUMITKA 2. PexomeHnpmamii 00 NPOBEACHHS
aHaJi3y pU3UKY MicTIThCA B Jlomatky B.

[MPUMITKA 3. Mexi IOMyCTUMOTO JIOKQJIBHOTO
pYHHYBaHHS MOXYThb OYTH PIi3HUMH ISl KOXKHOTO
TUIy OyAiBii. 3HAYEHHSM, 10 PEKOMEHIYEThCs, € 15
% TuIoNIi MepeKpurTs, ane He Oimbme 100 m? Ha
KOXXHOMY 3 JIBOX CyMIKHUX IOBEpXiB (pUCYHOK A.1).

)
/ \‘L
—»

of damage in excess of the agreed limit, or
other such limit specified, then such elements
should be designed as a "key element” (see
A.8).

In the case of buildings of load-bearing wall
construction, the notional removal of a section
of wall, one at a time, is likely to be the most
practical strategy to adopt.

d) For buildings in Consequences Class 3:

A systematic risk assessment of the building
should be undertaken taking into account both
foreseeable and unforeseeable hazards.

NOTE 2. Guidance on risk analysis is included in
Annex B.

NOTE 3. The limit of admissible local failure may be
different for each type of building. The recommended
value is 15 % of the floor, or 100 m?, whichever is
smaller, in each of two adjacent storeys. See Figure A.1.

(8) _//)

[ozHaueHHs:

(A) — nokanbHE MOIIKO/KEHHS He nepesuulye 15 % o
MEPEKPUTTSI HA KOXKHOMY 3 JBOX CyMIKHHX MOBEPXIB;

(B) — xonoHa, 1110 YMOBHO BHIAJISIETHCS,

a — IUTaH MOBEPXY;

b — mepepis.

b)

Key:

(A) Local damage not exceeding 15 % of floor area in each of
two adjacent storeys;

(B) Notional column to be removed;

a) Plan;

b) Section.

Pucynok A.1 PexoMeHaoBaHi Me:ki 1151 AOMYCTHMOI0 MOIIKOAKeHHS
Figure A.1 Recommended limit of admissible damage

A.5 TOPU30OHTAJIBHI ITOB'A31
A.5.1 PamMHi KOHCTPYKUIil

(1) TIo mepumeTpy KOXKHOTO MDKIIOBEPXO-
BOTO TMEPEKPUTTS] 1 Ha pIBHI TMOKPUTTA
noTpiOHO  3a0e3nedyBaTH TOPU3OHTANIbHI
NOB'A31 B IUIOIIMHI NEPEKPUTTS B JIBOX Mep-
NEHJUKYISPHUX HampsMax, JUisl TOro, 1o
HAJAIHHO TOB'SI3aTH KOJOHH 1 CTIHH 3
KoHCTpyKiissMu OyaiBni. [loB'a3i moBUHHI
OyTu Oe3nepepBHUMU 1 PO3TAILIOBAHUMH, 32
MOJKJIMBOCTI, OJNMK4e 10 KpaiB MEepPEeKpUTTH 1
MIPOXOJUTH 110 OCAX ONOP 1 CTiH. SK MiHIMYM

A.5 HORIZONTAL TIES
A.5.1 Framed structures

(1) Horizontal ties should be provided around
the perimeter of each floor and roof level and
internally in two right angle directions to tie
the column and wall elements securely to the
structure of the building. The ties should be
continuous and be arranged as closely as
practicable to the edges of floors and lines of
columns and walls. At least 30 % of the ties
should be located within the close vicinity of
the grid lines of the columns and the walls.



30 % moB's3eii MOBHHHO PO3TAIIOBYBATHCS B
Oe3nocepeHiil OIM3BKOCTI 10 OCHOBHX JIIHIN
KOJIOH 1 CTiH.

ITPUMITKA. JIuB. npuxiaj Ha pucyHky A.2.

(2) TopuzoHTanbHI TOB'A31 MOXYTh OyTH
BUKOHAHI 13 CTaJ€BOTO IMpPOKaTy, CTaJeBOi
apMarypu B O€TOHHUX IuIMTax abo apma-
TYpHOI CiTKH 1 po(dLTBHOT JTUCTOBOT CTalli B
CTaneOeTOHHUX TEPEKPUTTIX (IPU MIHOMY
3'¢eIHaHHI 13 CTaJeBUMH OajKkaMH 3a JOIO-
MOTOI0 3 €IHYBaJIbHUX €JIEMEHTIB, 110 Ipa-
IIOIOTH Ha 3pi3). [ToB's131 MOXYTh CKIIaAaTHUCS
3 MOEIHAHHS [IUX €JIEMEHTIB.

3) Koxny Oe3nepepBHy HOB'SI3b,
BKJIIOYAIOYM KIHIEB1 3'€JHAHHS, MOTPIOHO
pPO3paxoByBaTH Ha PO3TATyBalbHY cuiy ''Ti"
JUIs  BHYTpIIHIX moB'szedn 1 "Tp" s
noB'sized  mo mepumerpy. Po3sTaryBaibHi
CWJIM MalOTh HACTYIH1 3HAYEHHS:

— 7151 BHYTPIIIHIX TOB'sI3ei

NOTE: See the example in Figure A.2.

(2) Horizontal ties may comprise rolled steel
sections, steel bar reinforcement in concrete
slabs, or steel mesh reinforcement and profiled
steel sheeting in composite steel/concrete
floors (if directly connected to the steel beams
with shear connectors). The ties may consist
of a combination of the above types.

(3) Each continuous tie, including its end
connections, should be capable of sustaining a
design tensile load of "T;" for the accidental
limit state in the case of internal ties, and "T,",
in the case of perimeter ties, equal to the
following values:

— for internal ties

Ti = 0,8(gx + wqk)sL a6o (or) 75 kH, (A.1)

Jle BU3HAYAIbHUM € OUIBIIE 13 IBOX 3HAYEHD,
— JIJIs1 TIOB'SI31B TI0 TIEPUMETPY

whichever is the greater.
— for perimeter ties

Tp = 0,4(gk + wak)sL abo (or) 75 xH, (A.2)

Jle BU3HAYAIILHUM € OUIBIIE 13 IBOX 3HAYEHD.
Tyr:

S — KpOK MDXK TOB'SI3IMU;

L — mporin noB'si3ei;

W — Koe(DIllieHT CIIOJy4eHHs HaBaHTa)XCHb B
OCOOJIMBHX  PO3paXyHKOBHUX  CHUTYallsX
(tobto w1 abo w2 3rigro 3 EN 1990,

dhopmyna (6.11b)).

[MPUMITKA. JIluB. mpuxiag Ha pucyHky A.2.

whichever is the greater.

where :

s is the spacing of ties,

L is the span of the tie,

w is the relevant factor in the expression for
combination of action effects for the
accidental design situation (i.e. w1 or woin
accordance with expression (6.11b) of EN
1990).

NOTE: See the example in Figure A.2.
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ITo3HaueHHs:

(a) — Ganka 3 IPOroHOM 6 M SIK BHYTDIIITHS ITOB'SI3b;
(b) — BCi GanKku, 3aMPOEKTOBAHI SIK TTOB'sI31;

(c) — moB's131 10 TIEPHUMETPY;

(d) — moB's131, 3aKpiruieHi 10 KOJIOHH;

(e) — kpaiioBa KOJIOHA

[MPUKJTIA/L. Po3paxyHOK Ha 0COONHBY PO3TATYBaJIbHY CHITY
Ti y Oamui mnporoHoM 6 M (AMB. pHCYHOK A.2),
MPUITYCKAIOUM HACTYITHI XapaKTEPUCTHKH HaBaHTAKCHHS
(HampuKJIaz, JUIs CTaJIeBOro kapkaca Oy/iBii).
XapakTepuCTHYHI HABAHTAXKCHHSL:

gk = 3,0 kH/M? i gk = 5,0 kH/M?2.

3 ypaxyBaHHSAM IpU3HA4YCHHS Koe]illieHTa CIONyJIeHHS
HaBaHTaXxeHb 1 (To0To = 0,5) 3a popmymoro (6.11a).

Key

(a) 6 m span beam as internal tie

(b) All beams designed to act as ties
(c) Perimeter ties

(d) Tie anchored to a column

(e) Edge column

EXAMPLE. The calculation of the accidental design tensile
force Ti in the 6 m span beam shown in Figure A.2 assuming
the following characteristic actions (e.g. for a steel frame
building).

Characteristic loading:

gk = 3,0 KN/m? and gk = 5,0 KN/m?

And assuming the choice of combination coefficient y1 (i.e. =
0,5) in expression (6.11a).

3+2

Ti :0,8(3,00+0,5><5,00)T><6,0:66 kH (kN)

(menme Hix 75 kH)

(being less than 75 kN)

Pucynok A.2 Ilpukiaax po3MillieHHsI TOPU30HTAJIBHUX MOB's13€il y IIeCTHIOBEPXOBii
KapKacHiii Toprosiii 0yaiBJi
Figure A.2 Example of horizontal tying of a 6 storey department store

(4) Sx TOB'A31  OMYCKAETHCA  TaKOX
BHKOPUCTOBYBaTH €JICMCHTH, IO CIPHUI-
MaloThb  IHINI  HABaHTAXXEHHS, SKI  HE
BIIHOCATBHCS 10 KaTeropii 0CoOIMBHX.

A.5.2 Hecy4i CTiHM KOHCTPYKILii

(1) dns OymiBens Kiacy 2 3a HaciiaKamMu
pyiiHYBaHHS (Tpyna 3HI)KEHOTO PH3HKY),
uB. Tadauio A.1:

Heo0xinHa »KUBY4YICTh JOCITA€THCS METOJIOM
OymiBHUIITBA 3  OO0'€MHHUX  EJIEMEHTIB,
PO3paxyHOK SIKUX BKIIOYA€ B3aEMOJIII0 BCIX
€JIEMEHTIB, BKJIIOYAIOYM AaHKEPHI KPIMJICHHS
MEPEKPUTTIB JI0 CTIH.

(2) Hnsa OyniBenb Kiacy 2 3a HaCHiIKaMH
pyiHYBaHHS (Tpyna MiABUIEHOTO PHU3UKY)
uB. Tabmmiro A.1:

Y nmepekpUTTAX  CIi  pO3MILlyBaTH
Oe3nepepBHI TOPU3OHTAJIbHI MOB'SI3i, IO
BKJIIOYAIOTh MPSMOKYTHY CITKY 3 BHYTPIIIHIX
NOB'SI3€H, PO3MOJAUIEHUX MO MEPEeKPUTTIO, 1
30BHIIIHIX TOB'SI3€d, pO3TalIOBAHUX IO

(4) Members used for sustaining actions other
than accidental actions may be utilised for the
above ties.

A.5.2 Load-bearing wall construction

(1) For Class 2 buildings (Lower Risk Group),
see Table A.1:

Appropriate robustness should be provided by
adopting a cellular form of construction
designed to facilitate interaction of all
components including an appropriate means of
anchoring the floor to the walls.

(2) For Class 2 buildings (Upper Risk Group),
see Table A.1:

Continuous horizontal ties should be provided
in the floors. These should be internal ties
distributed throughout the floors in both
orthogonal directions and peripheral ties
extending around the perimeter of the floor



NepUMETpPy IUIUT TEPEKPUTTS B MexkKax
cmyrun 3aBumpiiku 1,2 M. Po3paxyHKOBY
pPO3TAryBalbHY CHUJy BHU3HAYAIOTh TaKUM
YHHOM:
JUIsL BHYTPIIHIX moB's3et T; = Oinbiue 3a Fy
kH/m abo

F
Mé kH/m (KN/m) (A3)

7,5

JUIs 1I0B's13ei 1o nepumetpy Tp = Ft
ae:
Ft — 60 xH/M a6o 20 + 4ns xH/m,
BHU3HAYAJIbHUM € MEHIIIE 3HAUEHHS;
Ns — KUIBKICTbH ITOBEPXIB;
Z — koedimieHT, 110
HalMEHIINM 13 3HAUYEHb:
— SH, ne H— BucoTa NOBEPXY Y YUCTOTI,
— MAakCUMaJbHOI BIICTaHI y MeTpax B
HampsiMi TOB'I31B MDK OCAMH KOJIOH a0o
IHITUX BEPTUKATBHUX HECYUYHUX EJIEMEHTIB,
SIKILO 1151 BIICTaHb NIEPEKpUTA!

— OKpEMOIO TUIUTOI0 abo

— CHCTEMOIO 0aJIOK 1 IIUT.

IIPUIMAETHCS

[MPUMITKA. IMapamerpu H (M) i Z (M) mokaszaHi Ha
puCyHKyY A.3.

slabs within a 1,2 m width of the slab. The
design tensile load in the ties should be
determined as follows:

For internal ties T; = the greater of Ft KN/m or

For peripheral ties Tp = Ft

where:

F: is 60 KN/m or 20 + 4ns kN/m, whichever is
less

ns Is the number of storeys

z is the lesser of:

— 5 times the clear storey height H, or
— the greatest distance in metres in the
direction of the tie, between the centres of the
columns or other wvertical load-bearing
members whether this distance is spanned by:
—asingle slab or
— by a system of beams and slabs.

NOTE: Factors H (in metres) and z are illustrated in
Figure A.3.
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[lo3nauenus Key
a — [UIaH MMOBEPXY; a) Plan;

b — mepepis: mura nepexpuTTs;
¢ — mepepi3: 6anka i mmTa.

Pucynox A.3 Ilapamerpu Hiz

Figure A.3 Tllustration of factors H and z

b ) Section: flat slab;
¢) Section : beam and slab.



A.6 BEPTUKAJIBHI B'S3I

(1) Koxna konoHa 1 CcTiHa TIOBUHHI OyTH
3aKpimieHi Oe3lnepepBHUMH  B'A35MH  Bil
(byHIaMEHTY 10 PIBHS MOKPUTTSL.

(2) Y pamMHUX KOHCTPYKUIISX (HAmpuKiIaf,
cTameBux abo0 3ami300eTOHHUX) KOJIOHH 1
CTIHM, fKI CIOPUIMAIOTh  BEPTHUKAIbHI
HAaBAaHTAXXEHHS,  [OBHHHI  BUTPUMYBaTH
0COOJIMBE PpO3TATyBaJIbHE 3yCHILIS, SIKE
JOpIBHIOE ~ HAWOUIBIINIH  pO3paxyHKOBii
peakuii Bl BEpPTUKAIbHUX MOCTIMHUX 1
3MIHHUX HaBaHTaXXEHb, TMPHUKIAJIEHE O
KOJIOHH Oyap-skoro moBepxy. llepenbaua-
€TBCSA, MO 1€ O0coONMBE pO3TATYBAIbHE
3yCHJUIA HE JIi€ OJHOYACHO 3 MPOEKTHUMHU
MOCTIMHUMH 1 3MIHHMUMH HaBaHTAXXEHHIMH
Ha KOHCTPYKITIIO.

(3) V cTiHHMX HecyuyuX KOHCTPYKLISX (JIUB.
1.11.1) BepTuKaibHiI B'A31 MOXHa BBaKaTH
e(PeKTUBHUMH 32 HACTYITHUX YMOB:

a) SIKIIO TOBIIWHA CTIH 3 KaM'SHOI KJIaJKu
ckimagae He MeHme 150 MM 1 MiHIManbHA
MIIHICTS Ha ctucHeHHs 3rimao 3 EN 1996-1-1
piBHa 5 H/MM?;

b) skmo Bucota criHM B cBiTH H, M,
3aMipsiHa MDK BEPXHBOIO 1 HHIKHBOIO
TpaHsAMHU TEPEKPUTTIB ab0 TEPEKPUTTAM 1
MOKPUTTSIM, He mnepeBunrye 20t, nge t —
TOBUIMHA CTIHU B METPAX;

C) SKIIO B'SI31 po3paxoBaHI Ha CHPHHHATTS
BEPTUKAIBHOIO aHKEPHOTO 3ycriis 7T+

A.6 VERTICAL TIES

(1) Each column and wall should be tied
continuously from the foundations to the roof
level.

(2) In the case of framed buildings (e.g. steel
or reinforced concrete structures) the columns
and walls carrying vertical actions should be
capable of resisting an accidental design
tensile force equal to the largest design
vertical permanent and variable load reaction
applied to the column from any one storey.
Such accidental design loading should not be
assumed to act simultaneously with permanent
and

variable actions that may be acting on the
structure.

(3) For load-bearing wall construction (see
1.11.1) the vertical ties may be considered
effective if:

a) for masonry walls their thickness is at least
150 mm thick and if they have a minimum
compressive  strength of 5 N/mm? in
accordance with EN 1996-1-1.

b) the clear height of the wall, H, measured in
metres between faces of floors or roof does
not exceed 20t, where t is the thickness of the
wall in metres.

c) if they are designed to sustain the following
vertical tie force T:

2
Oinbime HiK T = ;51—02(%) N uix (or) 100 kH/m (KN/m) ua criny (of wall, whichever is the
greater),
(A.5)
ne: where:

A — mioma TONepeyHoro mepepidy CTiHH,
BUMIpsIHA HA IIJIaHi, 32 BUHATKOM IIYCTOTHUX
JUISHOK CTiH, MM?;

d) 4Kmo BepTUKaNbHI B'A31 3rPYyNoOBaHi
TaKMM 4YHHOM, IO BIACTaHb MDK IXHIMH
LEHTPAMH JOPIBHIOE MAaKCUMYM 5 M Y3/I0BXK
CTiHH, 1 SKIIIO BOHH PO3TaIllOBaHI Ha BiJICTaH1
He Outblie 2,5 M BiJ HE3aKpIMJIEHOTO KIHIIA
CTIHH.

A is the cross-sectional area in mm? of the
wall measured on plan, excluding the non
loadbearing leaf of a cavity wall;

d) the wvertical ties are grouped at 5 m
maximum centres along the wall and occur no
greater than 2,5 m from an unrestrained end of
the wall.



A.7 HOMIHAJbHUM ITEPEPI3 HECY-
YOIl CTIHA

(1) HominanpHy MOBXHHY HECydoi CTiHH,
BKazany B A.4(l)c, BU3HAUAIOTh TaKUM
YHHOM:

— s 3aMi300€TOHHMX CTiH JOBXKHHA <
2,25H;

— JUIS 30BHIMIHBOT KaM'sHOT KHauKW, I
nepeB'stTHuX a00 MeTalleBUX KapKaCHHUX CTiH
JOBXHHA L BUMIPIOETHCS SK BiJICTaHb MK
OIYHMMHU OTIOpaMH, B POJIi IKUX BUCTYHAIOTh
HII1 KOHCTPYKTHBHI €JI€MEHTH (HalpuKIasi,
KOJIOHM ab0 MOTEpeyHi CTIHH);

— JUIS BHYTPIIIHBOT KaMm'ssHO1 KJIaJKH, IS
NepeB'sHuX a00 MeTaleBUX KapKacHUX CTIH
moBxnHa < 2,25H,

ne:

H — Bucora nosepxy, M.

A.8 KVIFOYOBI EJIEMEHTH

(1) Bignosizno no 3.3(1)P xmovoBwmii
€JIeMEHT KOHCTPYKI1 OymiBiIi, OMHUCAHUHA B
A.4(1)c, moBUHEH BUTPUMYBATU OCOOIUBUI
BIUIMB A4, IO i€ B TOPU30HTAIHHOMY 1
BEPTUKAIbHOMY HampsMax (y KOXHOMY
HarpsiMi OKpEMO) Ha caM €JIeMEHT 1 MpUJIerIi
KoMMOHEeHTH. [Ipu 1boMy mOTpiOHO Bpaxo-
BYBAaTH MEXY MIIHOCTI IIMX KOMIOHEHTIB 1
ix 3'eqnanb. Take 0coOIMBE pPO3paxyHKOBE
HABaHTAXXCHHSI CJIJ] 3aCTOCOBYBATH 3TiJHO 3
EN 1990, dopmyma (6.11b), y Burmsami
30cepeHKeHoro abo piBHOMIPHO PO3MOiie-
HOTO HAaBaHTA>KEHHSI.

TIPUMITKA. PexomeHnmoBane 3HAY€HHSA IS KOHCT-
pykuiii 6ynisens Aq = 34 kH/M2,

A7 NOMINAL SECTION OF LOAD-
BEARING WALL

(1) The nominal length of load-bearing wall
construction referred to in A.4(1)c should be
taken as follows:

— for a reinforced concrete wall, a length not
exceeding 2,25H,

— for an external masonry, or timber or steel
stud wall, the length measured between lateral
supports provided by other vertical building
components (e.g. columns or transverse
partition walls),

— for an internal masonry, or timber or steel
stud wall, a length not exceeding 2,25H

where:
H is the storey height in metres.

A.8 KEY ELEMENTS

(1) In accordance with 3.3(1)P, for building
structures a "key element”, as referred to in
A.4(1)c, should be capable of sustaining an
accidental design action of Ag applied in
horizontal and vertical directions (in one
direction at a time) to the member and any
attached components having regard to the
ultimate strength of such components and their
connections. Such accidental design loading
should be applied in accordance with
expression (6.11b) of EN 1990 and may be a
concentrated or distributed load.

NOTE: The recommended value of Ay for building
structures is 34 kN/m?,



JTOJATOK B (OBOB’SI3KOBHUMN)
BKA3IBKU 11100 OLIIHKHU PU3U-
KIB®

B.1 BBEJIEHHSA

(1) Ileit momatok MICTHTH BKa3iBKH MIOJO
IUTAHYBaHHS 1 TPOBEICHHS OLIHKH PH3UKIB
st OymiBenb  Ta  IHXKEHEPHHX — CIIOPYII.
3aranbHa cxema aHamizy pU3UKIB
MpeAcTaBieHa Ha pUCyHKY B. 1.

Busznauenns o6.acti aii i oOMexkeHb

ANNEX B (INFORMATIVE) IN-
FORMATION ON RISK ASSESS-
MENT?®

B.1 INTRODUCTION

(1) This Annex B gives guidance for the
planning and execution of risk assessment in
the field of buildings and civil engineering
structures. A general overview is presented in
Figure B.1.

A

Definition of scope and limitations

v

SxicHuM aHaJi3 PU3UKY Qualitative risk analySiS
- Imentudikanis mrepen - Source identification

- CueHnapii 3arpo3 - Hazard scenarios

- Onuc HaciaKiB - Description of consequences
- Busnauenns 3axonis - Definition of measures

v

IloBTOPHMIT po3risn
- O6nacTh Aiil Ta IPHUITYIIEHb
- 3axo/u 1o 0CIabIeHHIO PU3UKY

Reconsideration
- Scope and assumptions
- Mitigating measures

Kinbkicanii ananis pusuk

- CIMCOK HEBM3HAYEHOCTEH

- MozemoBaHHs HEBU3HAYEHOCTEH

- IMmoBipHicHI po3paxyHKH

- KinpkicHe npeicTaBieHHsT HaClliIKiB
- OniHka pu3uKiB

Quantitative risk analysis

- Inventory of uncertainties

- Modeling of uncertainties

- Probabilistic calculations

- Quantification of consequences
- Risk estimation

/

Oninka pusukiB. TpakTyBaHHSI pU3MKIB

Risk evaluation. Risk treatment

Y

YxBanenns pusukib. [loBitomaeHHs npo pu3ukH

Accept risk. Risk communication

Pucynok B.1 Cxema ananizy pusukiB
Figure B.1 Overview of risk analysis

®YactuHy naHOro nomaTka TUIAHYETHCS BBECTH B
posropHeHiii ¢popmi B mopansiie Bumanas EN 1990
€Bpokog.  OCHOBM  TNPOCKTYBaHHS  HECYYHX
KOHCTPYKIIH.

®Parts of the contents of this annex may be incorporated
or developed in future editions of EN 1990, Eurocode:

Basis of structural design after consideration.




B.2 TEPMIHU TA BUBHAYEHHA

B.2.1 nacainku

MOJKJIMBHN pe3ysbTaT MmoAii (mpu aHamizi pu-
3WKIB, 3a3BUYail HeOaxaHux). Hacmigku Mo-
KYyTh OyTH BHpPaXECHI OIIICOBO a00 YMCEIHLHO
gyepe3 MOKA3HUKH JIIOJCHKUX BTPAT, KUTbKOC-
T1 TOCTPAXAATNX, EKOHOMIYHUX BTPAT, 3aI0-
TISTHHSL IIKOJIM HABKOJUIIIHEOMY CEpeIOBHU-
11y, 30UTKIB, MOHECEHUX KOPHCTyBa4aMu 0y-
HiBi 1 rpomancekictio tomo. Ciig BKIIO-
YaTH K MpsM1 HACTIIKH, TaK 1 Ti, IO HAcTa-
HYTb 4epe3 JIeIKUH Jac.

B.2.2 cuenapiii 3arpo3u

KpUTHUYHA CUTYAIlisl, IO CKJIajacs Ha MEeBHUI
yac 1 BHU3HAYAa€TbCSd OCHOBHOKO 3arpo30ro
pa3oM 13 oAHUM a00 JIEeKUIbKOMa CYNYTHIMH
YMOBaMH 1 MOX€ TPHU3BECTH 10 HeOaKaHOi
nonii (Hampukiajg, MOBHOTO OOBATIOBAHHS
KOHCTPYKIIIi)

B.2.3 puszuk
Hus. 1.5.13.

B.2.4 xpuTepii NpUAHATHOCTI pU3HUKIB
MPUAHATHI MEX1 JIJI1 UMOBIPHOCTI HACTaHHS
MEBHUX HACIiIKIB HeOa)kaHoi Iomii, sKi
BUPAKAIOTHCS Yy BUIIBAI PIYHOT YacTOTH
nosiBu. Lli kpuTepii 3a3BUYail BU3HAYAIOTHCS
YIOBHOBa)KEHUMHU OpraHaMu BJIAaJU 3 METOIO
BCTAQHOBJICHHSI PIBHS PU3HKY, HMPUHHSITHOTO
JUTSL JIFOJIeH, 3 OJHOTO OOKY, 1 CYyCHUIbCTBA, 3
THITIOTO

B.2.5 anaui3 pusuky

CUCTEMaTUYHUU Mmiaxig 10 omucy i/abo
pPO3paxyHKy  pU3HKY. AHalIi3  pHU3UKY
BKJIIOYA€E ieHTU(]iKaIiro HeOKaHUX MO,
MPUYMH, BIPOTIAHOCTI Ta HACHIIKH IHX
noAii (auB. pucyHok B.1)

B.2.6 oninka pu3uxky

MOPIBHSHHS PE3y/IbTATIB aHANI3y PU3UKIB 13
KpUTEPIAIMU  TPUUHATHOCTI pU3UKY Ta
IHIIUMU KPUTEPIIMH YXBaJI€HHS PIllICHb

B.2.7 ynpaBiiHHS pu3nKaMu

CHCTEMaTH4yHl 3aXOJy, IO BXXHMBAIOTHCS
YIIOBHOBAXEHOIO OpraHi3ali€ro Juis J0CsT-
HEHHs 1 TMIATPUMKU  piBHSA  Oe3mekw,
BIJIMOBIAHOTO BCTAHOBJIECHUM LUISIM

B.2 DEFINITIONS

B.2.1 consequence

a possible result of an (in risk analysis usually
unwanted) event. Consequences may verbally
or numerically be expressed in terms of loss of
life, injury, economic loss, environmental
damage, disruption to users and the public,
etc. Both immediate consequences and those
that arise after a certain time has elapsed are to
be included.

B.2.2 hazard scenario

a critical situation at a particular time
consisting of a leading hazard together with
one or more accompanying conditions which
leads to an unwanted event (e.g. complete
collapse of the structure).

B.2.3 risk
See 1.5.13.

B.2.4 risk acceptance criteria

acceptable limits to probabilities of certain
consequences of an undesired event and are
expressed in terms of annual frequencies.
These criteria are normally determined by the
authorities to reflect the level of risk
considered to be acceptable by people and
society.

B.2.5 risk analysis

a systematic approach for describing and/or
calculating risk. Risk analysis involves the
identification of undesired events, and the
causes, likelihoods and consequences of these
events (see Figure B.1).

B.2.6 risk evaluation

a comparison of the results of a risk analysis
with the acceptance criteria for risk and other
decision criteria.

B.2.7 risk management

systematic measures undertaken by an
organisation in order to attain and maintain a
level of safety that complies with defined
objectives.



B.2.8 Hedakana noxais

momis abo yMoOBa, IO MOXE BHUKIUKATH
TpaBMU JIOJICH, 3aBJIaTH IIKOJIM HABKOJIMIII-
HBOMY cepelioBHIly ab0 MPU3BECTH JIO
MaTepialbHUX BTpAT.

B.3 omnucC 3MICTY POBIT IIPHU
AHAJII3I PU3UKIB

(1) Y mnoBHOMY o0O0cCsry mOBUHHI OyTH
OTHCAaHi: MpeJMeT, BHUXIIHI JaHi Ta IUTi
aHaJi3y PU3UKY.

(2) HeranbHO MOBHMHHI OyTH 3aJ0KyMEHTO-
BaH1 BC1 TEXHIUHI, €KOJIOTI4HI, OpraHizaIiiHi
1 JTIIOACHbK1 YMHHHUKH, IO BITHOCITLCS 10 3a3-
Ha4yeHo1 mpooyieMH, 1 1ii, 10 3M1HCHIOIOTHCS
IpH ii aHaMI31.

(3) TloBuuHi OyTM mpuBeneHI Bcl mepe-
JYMOBH, JIOMYILEHHS 1 CIIPOLLEHHS, 3po0JIeHi
IIPY aHaJi31 pU3HKIB.

B.4 METOJIU AHAJII3Y PU3UKIB

(1) Anami3z pu3uKy CKIAJA€THCS 3 OMHMCOBOL
YaCTUHU (SKICHOT) 1, 32 HEOOXITHOCTI, MOXKE
MaTH YUCJIOBY YaCTHHY (KUTBKICHY).

B.4.1 SkicHuii aHaNi3 pU3UKIB

(1) V pamkax sKicHOI YaCTHMHH aHaJi3y
PHU3HKY ITPOBOJIATH BU3HAYEHHS BCIX 3arpo3 i
BUIMOBIMIHUX  ClieHapiiB  3arpo3. Take
BH3HAYCHHS € KIIOYOBUM 3aBJIaHHSAM IPH
aHaji3l PU3MKY 1 BHUMAarae JOKJIAQJHOTO
BHBYCHHS 1 JICTAJILHOTO PO3YMIHHS CHCTEMHU.
JInst mmx 1iIed po3poONICHWH LUTUH  psij
METOJIB, M0 JO3BOJISIOTH  IH)XKCHEPOBI1
BUKOHYBAaTH LFO YaCTUHY aHai3y
(manpuknan, PHA, HAZOP, nepeBo BinMOB,
JIEPEBO TOJIH, JEPEBO YXBAJICHHS PIllICHb,
[PUYKHHA MEPEKA TOIIO).

ITpu ananizi OyJiBeIbHUX PU3MKIB HACTYIHI
YMOBH MOXYTh TMPEACTaBISATH 3arpo3y IS
KOHCTPYKIIIi:

— BHCOKI 3HAYEHHS 3BHYaHUX HaBaHTA)KEHbD,
— HU3bKI 3HAYEHHs MIIIHOCTI MaTepiais,
MOKJIMBO,  BHACIIJOK  IOMHJIOK  abo
Hernepea0oauyeHoro 3HoCYy;

— TpPYHTOBI yMOBM Ta IHII BIUIMBH

B.2.8 undesired event
an event or condition that can cause human
injury or environmental or material damage.

B.3 DESCRIPTION OF THE SCOPE OF A
RISK ANALYSIS

(1) The subject, background and objectives of
the risk analysis need to be fully described.

(2) All technical, environmental,
organisational and human circumstances that
are relevant to the activity and the problem
being analysed, need to be stated in sufficient
detail.

(3)All  presuppositions, assumptions, and
simplifications made in connection with the
risk analysis should be stated.

B.4 METHODS OF RISK ANALYSIS

(1) The risk analysis has a descriptive
(qualitative) part and may, where relevant and
practicable, also have a  numerical
(quantitative) part.

B.4.1 Qualitative risk analysis

(1) In the qualitative part of the risk analysis
all hazards and corresponding hazard
scenarios should be identified. ldentification
of hazards and hazard scenarios is a crucial
task to a risk analysis. It requires a detailed
examination and understanding of the system.
For this reason a variety of techniques have
been developed to assist the engineer in
performing this part of the analysis (e.g. PHA,
HAZOP, fault tree, event tree, decision tree,
causal networks, etc.).

In structural risk analysis the following
conditions can, for example, present hazards
to the structure:

— high values of ordinary actions,

— low values of resistances, possibly due to
errors or unforeseen deterioration,

— ground and other environmental conditions



HABKOJIMITHHOTO CEpEeIOBHUILA, HE
nepeadadeHi B IPOEKTi,

— 0COOJIMBI HaBaHTAXKEHHSI, TaKl K MOXKEXKa,
BHOYX, MMOBiHb (BKIIOYAIOYHA PO3ZMHBH), yIap
abo 3emieTpyc;

— HEBCTAHOBIICHI 0COOTMBI HAaBAaHTAKCHHSI.
[Ipu Bu3HAUeHHI CcreHapiiB 3arpo3 Ciix
BpPaxoOBYBaTH HACTYITHE:

— TporHo3oBaHi abo  Bigomi
HaBaHTAKEHHS HA KOHCTPYKIIIIO;

— YMOBHU 30BHIIIHBOIO CEPEIOBUILA;
— 3amaHoBaHa abo fiooya Iporpama
00cTeXEeHHs] KOHCTPYKIIIi;

— 3araJibHa  KOHLEMNUIS  KOHCTPYKIII,
poOounii MPOEKT, BUKOPHUCTaHI OYIIBENbHI
Marepiai 1 HasSBHICTh MICIb, B SKHUX
MOJKJIMBE BHHHUKHEHHS TOMIKO/DKEHb a0o
3HOCY;

— HacHigKu 1 CTYNiIHb TOIIKOJKEHb
BHACJIIOK BHU3HAYEHOT'O CIIEHApII0 3arposw,
a TaKOX BHACIIOK TONIKO/[KEHb.

HeoOximHO BHM3HAUUTH OCHOBHHMM peXUM
BUKOPHUCTaHHS KOHCTPYKIiI Ui TOTO, MO0
3'sICyBaTH HACIHIJKH, SIKI BIUIMBAIOTH Ha il
Oe3rmeKky y pasi BIAMOBH, NMPU BUHUKHEHHI
OCHOBHOi 3arpo3u pa3oM 13 BIPOTITHUMHU
CYITYTHIMH JTISIMH.

3MiHH1

B.4.2 KinbkicHuii aHaJ i3 pU3uKiB

(1) YV pamkax KiTbKICHOT YaCTHHH aHAI3y
PHU3HUKY TIPOBOJATH OIIHKY BIPOTIMHOCTI IS
BCix HeOaxaHux momiil 1 ix Haciiakis. I[lo-
Ka3HUKH BIPOTIAHOCTI YacTKOBO 0a3yrOThCS
Ha IH)KCHEPHHUX OIlIHKaX 1 MOXYTh ICTOTHO
BUIPI3HATHCS Big (aKTHYHOI YacTOTH Bij-
MOB. SIKIIO BiAMOBH MOXHAa BHPA3HTH
YHCEIbHO, TO PHU3HK MOXe OyTH Tpeic-
TaBJICHUH  MATEMAaTUYHUM  OYIKYBaHHSIM
HacliakiB HeOaxaHoi mnoxaii. MoxiuBui
croci0 TpeNCTaBlIEHHS PU3MKY IOKa3aHUM
Ha pUCYHKY B.2.

Bbyap-axi moxubku B po3paxyHKax/300pa-
KCHHAX JaHUX 1 MoOJelell BHUMararoTh
J0JJAaTKOBOTO OOrOBOpEHHS. AHali3 pPU3MKY
INPUNIMHAIOTE Ha  BIANOBIAHOMY  PiBHI,
3Ba)KalOuu, HAMPUKIIAJ, Ha HACTYITHE:

— LT aHaANI3y PU3MKIB 1 HEOOX1/IHI PILIEHHS;

— oOMEeXeHHs, NMPHUIHATI Ha paHHIX eTamax
aHamizy;
— JIOCTYIHICTh OOIpYHTOBaHMX a00 TOYHHX

different from those assumed in the design,

— accidental actions like fire, explosion, flood
(including scour), impact or earthquake,

— unspecified accidental actions.

The following should be taken into account in
defining the hazard scenarios:

— the anticipated or known variable actions on
the structure;

— the environment surrounding the structure;

— the proposed or known inspection regime of
the structure;

— the concept of the structure, its detailed
design, materials of construction and possible
points of wvulnerability to damage or
deterioration;

— the consequences of type and degree of
damage due to the identified hazard scenario.

The main usage of the structure should be
identified in order to ascertain the
consequences for safety should the structure
fail to withstand the leading hazard event with
likely accompanying actions.

B.4.2 Quantitative risk analysis

(1) In the quantitative part of the risk analysis
probabilities should be estimated for all
undesired events and their subsequent
consequences. The probability estimations are
usually at least partly based on judgement and
may for that reason differ substantially from
actual failure frequencies. If failure can be
expressed numerically the risk may be
presented as the mathematical expectation of
the consequences of an undesired event. A
possible way of presenting risks is indicated in
Figure B.2.

Any uncertainty in calculations/figures of the
data and models used should be fully
discussed. The risk analysis will be terminated
at an appropriate level, taking into account for
example:

— the objective of the risk analysis and the
decisions to be made,

— the limitations made at an earlier stage in the
analysis,

— the availability of relevant or accurate data,



JaHUX;

— HACJIAKY BiJl HACTAHHS HEOAKaHUX ITOIIH.
[TouaTKOBI TPUNYIIEHHS, Ha SKHX 3aCHO-
BaHUH aHaji3, MOBMHHI OyTH pO3TISHYTI
MOBTOPHO TICIS OTPUMAaHHS pPE3yJIbTaTiB
aHaizy. UYyTIHMBICTP 1O YHHHHKIB, MIO
BPaxoOBYIOThCSl NIPH aHalli3i, MOBUHHA OyTH
BH3HAYCHA KUTBbKICHO.

— the consequences of the undesired events.
The assumptions upon which the analysis is
based should be reconsidered when the results
of the analysis are available. Sensitivities of
factors used in the analysis should be
quantified.

Tsoxki
Severe

Bucoki
High

Cepenni
Medium

Husbxi
Low

Jlyxe HU3bKi
T Very low

Hacmigok momKomKeHHs

consequence 0,00001

R o

. 0,0001
BipOT'iIHICTh

probability

0,001 0,01 >0,1

X — NpUKIIaI MAKCUMAJIBHO MPUHHSATUX PIBHIB PU3UKY

X represents examples of maximum acceptable risk levels

[osichenns. Hacnmigku MOXIMBOrO pyliHYBaHHS BU3Ha4a-
10T JUISl KO)KHOTO CLIEHApil0 BUHUKHEHHS 3arpo3d 1 KJacu-
(iKyIOTB SIK BaXKKi, BHCOKI, CepeHi, HU3bKI 1 Iy>Ke HHU3bKi.
CrymiHp BaXXKOCTI MOXHA BU3HAYUTH HACTYITHUM YHHOM.
Baxki — panToBe OOBaleHHS KOHCTPYKIIi 3 BHCOKOIO
BipOTiAHICTIO 3arubeni i mopaHeHHs JTIOCH.

Bucoki — BigmoBa opHOro a0 JEKIBKOX eJIEeMEHTIB
KOHCTPYKIIi 3 BHCOKOK  BIPOTiJHICTIO  YacTKOBOTO
OoOBaJICHHsI 1 JEsAKOI BIPOTiJHICTIO IIOPaHEHb JIOAeH 1
NPUITMHEHHS eKCILTyaTanii.

CepenHi — BiMOBa OIHOTO 3 EJIEMEHTIB KOHCTPYKLIi.
IloBHe abo wyacTkoBe OOBayneHHs MaioBiporigHe. Maia
BIPOTiZHICTh  TNOpaHEeHHs  JoAed 1 NPUNUHEHHS
eKCIUTyaTauii.

Hu3bKi — 110KaJIBHI NOIIKODKEHHS.

Jyxe HU3bKi — He3HAYHI JIOKAJIbHI MOIIKOKEHHSI.

Clarification: The severity of potential failure is identified for
each hazard scenario and classified as Severe, High, Medium,
Low or Very Low. They may be defined as follows:

Severe — Sudden collapse of structure occurs with high
potential for loss of life and injury.

High — Failure of part(s) of the structure with high potential
for partial collapse and some potential for injury and
disruption to users and public.

Medium — Failure of part of the structure. Total or partial
collapse of structure unlikely. Small potential for injury and
disruption to users and public.

Low — Local damage.
Very Low — Local damage of small importance

Pucynox B.2 Mo:x1uBi pe3ybTaTH KiTbKICHOT0 aHAI3Y PU3HUKY
Figure B.2 Possible presentation diagram for the outcome of a quantitative risk analysis

B.5 NPUWHSTHICTh PHU3UKY TA
3AXHCHI 3AXOHN

(1) Ilicns BCTaHOBJEHHA PIBHS PHU3HUKY
noTpiOHO YXBaJIUTH pilIeHHs po
HEOOXIHICTh MPUNHATTS 3aXUCHUX 3aXOIB
(KOHCTPYKTHBHMX 200 HEKOHCTPYKTHUBHHX).

B.5 RISK ACCEPTANCE
MITIGATING MEASURES

AND

(1) Following the identification of the level of
risk, it should be decided whether mitigating
(structural or non structural) measures should
be specified.



(2) Jns  BCTaHOBJEHHS  NPHUAHATHOCTI
PHU3UKY B OUIBIIOCTI BUTIAKIB 3aCTOCOBYIOTh
npuHiun ALARP (HacTinmbku HU3BKHI, HaC-
KUTbKA JIOIUIbHO). BiAMoOBiZHO 10O IHOTO
NPUHLUIY BHU3HAUYAIOTh JBA PIBHI PU3HKY.
SIKIIO pU3UK HIDKYE HIDKHBOI MEXKI 3araib-
HONIPUHHATHOTO niana3ony (tooro ALARP),
3aXMCHUX 3aXOJiB HE BXXMBAIOTh. SKIIO
PU3UK BUINE BEPXHBOI MEXi 3araJbHOTPHUIL-
HSTHOTO Jiana3oHy, TO PH3HK PO3TIISLAAI0Th
K HENPUUHATHHHA. SIKIIO0 pIBEHb PH3UKY
3HAXOAWTHCS MDK HIDKHBOIO 1 BEPXHBOIO
MeXaM{, BUKOHYIOTh TIOIIYK €KOHOMIYHO
ONTUMAJIBLHOTO PIlIEHHS.

(3) IIpu omiHIl pU3UKY JUIsl IEBHOTO MEPIOY
4acy, 110 BIIHOCUTBHCS JI0 TOIii BIIMOBH, Ha
MiZcTaBl HACIIAKIB BIAMOBHA HEOOXIIHO
BpaxOBYBAaTH HOPMY TUCKOHTYBAaHHS BUTpaT.

(4) PiBHI mpuIHATHOCTI PU3HKIB BCTaHOB-
JIIOI0Th, 3a3BUYaid, 3aCTOCOBYIOUM HACTYMHI
JIBa KpUTEpIi:

— piBeHb PU3HKY, IPUHHATHUN AJI1 OKPEMOTO
MPOEKTY: PHU3HUKH JUII OKPEMOTO TPOEKTY
BHUpaXXalOThCsl, 3a3BMYail, SIK BIJCOTOK He-
IIaCHUX BHIMAJKIB 13 CMEPTEIbHUM PE3Yiib-
TaTroM. BiTHOCHO TIEBHOTO BHIY AISUTBHOCTI
PU3UKHA MOXYTh OyTH BHpa)X€Hi BIpOTif-
HICTIO CMEPTi MPOTATOM OJHOTO POKY abo
BIPOTIIHUM TMEPIOJIOM dYacy TOSBH OJHOTO
CMEpPTEIHHOTO BUMAJIKY;

— piBeHb PU3MKY, IPUMHITHUN IJI CYCILIb-
CTBa: COIIAJIbHY NMPHUHATHICTh PU3UKIB IS
JIIOJICBKOTO KUTTS, K1 MOXKYTh 3MIHIOBATHCS
3 4acoM, MpPEACTaBISAIOTh YacTO y BUIJISAL
niarpamu F-N, 1mo mokasye MakcuManbHy
piuHy BiporigHicTs F HemacHoro BUMamgky 3
KUTBKICTIO JIFOJICBKUX BTpAT OUTbIT HiK N.

Sk anpTEpHATUBY MOXHA 3aCTOCOBYBATH
taki koHuenmii, sk VPF  (BapricTh
3arno0iraHHI0 CMEPTEeNbHOMY BHIIAJKY) abo
IHIAEKC SAKOCTI KUTTSL.

[MPUMITKA. PiBHI mpUHAHATHOCTI PU3HUKY JOITyCKa-
€ThCSI BCTAHOBIIIOBAaTH B KOHKPETHOMY MPOCKTI.

Kpurepii  npuHHATHOCTI  JOIMYCKAa€ThCS
BCTaHOBJIIOBAaTH, KEPYIOUUCh BHU3HAYECHUMHU
Hal[lHAJIbHUMHU TIOJIO)KEHHSIMH 1 BUMOTaMH,
NEeBHUMHM HOpMaMM 1 CcTaHJapTaMHu, Ha
OCHOBI JIOCTITHUX JaHUX 1/a00 TeopeTHYHUX
3HaHb, IKi MO’KHA 3aCTOCOBYBATH SIK OCHOBY

(2) In risk acceptance usually the ALARP (as
low as reasonably practicable) principle is
used. According to this principle two risk
levels are specified: if the risk is below the
lower bound of the broadly tolerable (i.e.
ALARP) region no measures need to be taken;
if it is above the upper bound of the broadly
tolerable region the risk is considered as
unacceptable. If the risk is between the upper
and lower bound an economical optimal
solution should be sought.

(3) When evaluating the risk of a certain
period of time related to the failure event on
the basis of the consequences, a discount rate
should be taken into account.

(4) Risk acceptance levels should be specified.
They will usually be formulated on the basis
of the following two acceptance criteria:

— the individual acceptable level of risk:
individual risks are usually expressed as fatal
accident rates. They can be expressed as an
annual fatality probability or as the probability
per time unit of a single fatality when actually
being involved in a specific activity.

— the socially acceptable level of risk: the
social acceptance of risk to human life, which
may vary with time, is often presented as an F-
N curve, indicating a maximum yearly
probability F of having an accident with more
then N casualties.

Alternatively, concepts like value for
prevented fatality (VPF) or quality index of
life may be used.

NOTE: Risk acceptance levels may be specified for the
individual project.

Acceptance criteria may be determined from
certain national regulations and requirements,
certain codes and standards, or from
experience and/or theoretical knowledge that
may be used as a basis for decisions on
acceptable risk. Acceptance criteria may be



IUIsL pillieHb, IO CTOCYIOTHCS MPUHHSATHOTO
pusuky. Kputepii mnpuifHATHOCTI JOITyC-
Ka€ThCS BUPAKATH SAKICHO a00 YHCENBHO.

(5) V pasi skicHOTO aHaJi3y PU3HKY MOXKHA
3aCTOCOBYBATH HACTYITHI KPUTEPI:

a) OCHOBHAa MeTa TIOBHHHA TIOJSraTH B
MiHIMi3a1il PUBUKY 0e3 ICTOTHHX
JOJJATKOBHUX BHUTPAT;

b) s HacHiAKiB, 3a3HAYEHHUX Yy BEPTH-
KaJbHO 3alITPUXOBAHIN 00JIaCTi HA PUCYHKY
B.2a, pw3uku TmOB'I3aHI 3 BIINOBIIHUM
CIIEHapieM, $K TMPaBUIO, MOXYTb OyTH
MPUHHATHI,

C) JUTsl HACHI/IKIB, 3a3HAYEHHUX Y Jl1arOHAIBHO
3alITpUXOBaHIM oOmacTi Ha pUCYHKY B.2a,
HEOOXITHO yXBaJIOBaTH pIIMIEHHS 11010
MPUWHATHOCTI PU3HKY JUTS JAHOTO CIEHAPIIo
a00 BXKUTH 3aXOJIiB IOJI0 3HWKEHHS PU3HUKY
MIpH IOMYCTUMIH iX BapTOCTI;

d) s HacmigKiB, IO PO3TJSAAIOTHCS SK
HENpPUMHATHI (HACHiKH, BKa3aH1 B TOPU30H-
TaJbHO 3aIITPUXOBaHIM 00MaCTI HA PUCYHKY
B.2a° mBumme 3a Bce € HempHIHATHAMI),
cimim  po3poOWUTH  BIAMOBIMHI 3aXodW 13
3HWKEHHS pU3uKy (auB. B.6).

B.6 3AXO/M 13 3BHU)KEHHS PU3UKY

(1) JomyckaeTbcsi 3aCTOCOBYBATH HACTYITHI
3aX0JIH 13 3HIDKEHHSI PH3UKY:

a) BUKJIFOYCHHS a00 3MEHIICHHSI HEOE3IeKH,
HANpUKJIal, 3a JIOTIOMOTOK BiIIIOBIIHUX
pO3paxyHKiB, 3MIHEHHSI KOHIIEHIIIT MPOEKTY 1
BXUTTS  3aXOJiB, HaNpaBJICHUX  Ha
3MEHIIICHHSI HeOEe3IEKH, TOIIIO;

b) BUKIIOUECHHS HEOE3IMEKH IUIIXOM 3MIHH
KOHIICTIIii MPOEKTYy a00 YMOB BUKOPHUCTAHHS
CIOPYAW, HANpUKIAN, UUIIXOM BXHTTS
3axX0JliB 13 3aXUCTy KOHCTPYKIIiH, yCTaHOB-
JICHHSI CUCTEMH CIIPUHKJIEPIB TOIIIO;

C) KOHTPOJIb HEOC3MEeKH, HANPHUKIAL, 3a

JOTIOMOT OO0 MIPOBEICHHS 00cTexKeHb,
YCTAHOBJICHHS  CHCTEM  CHOBIIIEHHS 1
KOHTPOJIIO;

d) mogonanHs HeOe3MeKkH, HAMPUKIAI, MUIs-
XOM 3a0e3ledyeHHsT MiABHUIIEHOT MIIIHOCTI 1
KUBYUYOCTI, albTepHATUBHUX IUISAXIB Iepe-
Jladi HAaBaHTAXXEHb 32 PaXyHOK Pe3epPBYBAHHS
ab0 CTIMKOCTI IO 3HOCY TOIIO;

expressed qualitatively or numerically.

(5) In the case of qualitative risk analysis the
following criteria may be used:

a) the general aim should be to minimise the
risk without incurring a substantial cost
penalty.

b) for the consequences within the vertically
hatched area of Figure B.2a, the risks
associated with the scenario can normally be
accepted.

c¢) for the consequences within the diagonally
hatched area of Figure B.2a, a decision on
whether the risk of the scenario can be
accepted and whether risk mitigation measures
can be adopted at an acceptable cost should be
made.

d) for the consequences considered to be
unacceptable (those falling in the horizontally
hatched area of Figure B.2a are likely to be
unacceptable) appropriate risk mitigation
measures (see B.6) should be taken.

B.6 RISK MITIGATING MEASURES

(1) Risk mitigation measures may be selected
from one or more of the following:

a) elimination or reduction of the hazard by,
for example making an adequate design,
modifying the design concept, and providing
the countermeasures to combat the hazard, etc.
b) by-passing the hazard by changing the
design concepts or occupancy, for example
through the protection of the structure,
provision of sprinkler system, etc.

c) controlling the hazard, for example, by
controlled checks, warning systems or
monitoring.

d) overcome the hazard by providing, for
example, increased reserves of strength or
robustness, availability of alternative load
paths through structural redundancy, or
resistance to degradation, etc.;

MpumiTka Tepexnanada: B opuriHami BiACyTHHI
pucyHok B.2a



€) JOMYIIeHHsI KOHTPOJIbOBAHOTO OOBAJICHHS
KOHCTPYKUIi mpu 30epexeHH] He3HAaYHOi He-
Oe3meku Ui KHUTTA 1 370pOB'S JHOACH,
HaNpUKIIaA, Y BHUINAAKaX 3ITKHEHHS 3 OCBIT-
JIOBAIBHUMU 200 CBITIIO(OPHUMH IIOTIIAMH.

B.7 HEPEI'JIAJA

(1) OGnacTe mii, po3paxyHKH 1 JOIMYIICHHS
(muB. pucyHok B.l) migmaroTe TOBTOPHIN
OI[IHIII 0 HACTaHHS MOJJIMBOCTI 3aTBEp/I-
KEHHA KOHCTPYKIII pa3oM i3 BKUBAaHHUMH
3aX0JIaMU TI0JI0 3HIKCHHS PU3UKY.

B.8 NIOEJHAHHS PE3YJIBTATIB TA
BUCHOBKIB

(1) Pesynbratu sIKICHOTO 1 KUIBKICHOTO (3a
HOro HasBHOCTI) aHaJI3y HAJAlOTh Y BUIJISAL
Mepesiky HacHiKiB 1 BIPOTIHOCTI, a CTYIHb
MPUMHATHOCTI  MOTOJUKYIOTH 31  BCiMa
3alliKaBJI€HUMHU CTOPOHAMM.

(2) BkasyroTh yci JaHi, 110 PO3TIISIATHCS
IpU aHaji3l pU3UKY, 1 JoKepena iX OTpH-
MaHHS.

(3) IloBunHI OyTH pO3’SICHEHI BCi OCHOBHI
MPUITYIICHHS, TIEPEAYMOBU 1 CIIPOIICHHS,
YCTaHOBJICHI TpPHU aHaji3l pHU3HUKIB, 00
BUSBUTH OOTPYHTOBAHICTh 1 OOMEKEHHS
aHaJII3y pU3UKY.

(4) HaBoaath pexoMeHAaIlil MO0 BXKUTTS
3ax0JiB, HAIIPAaBJICHNX Ha 3HI)KCHHS PU3UKY,
SKi 0a3yloTbCsI Ha BHCHOBKAaxX aHali3y
PH3HKIB.

B.9 3BACTOCYBAHHA JIA BY AIBEJIb
TA CIIOPY A IUBIJIBHOI'O ITPU3HA-
YEHHA

B.9.1 3araanui moJioxeHHs

(1) [ns 3HMKEHHS PU3HMKY BIJHOCHO €KCT-
peManbHUX MoAill y OyAiBIsAX 1 cropynax
LUBUIBHOTO TPU3HAYEHHS CIiJ pO3IIAAaTH
oauH abo JeKiTbKa HACTYITHUX 3aXO0/IiB!

— KOHCTPYKTHMBHI 3aXO0Ji{, NMPH SKUX KOHCT-
pPYKTMBHA cucTeMa abo0 KOHCTPYKTHBHI
€JIEMEHTH CIIPOEKTOBAaHI 3 PE3epBOM Mill-
HOCTI a00 MOXIJIMBICTIO aJIbTEPHATUBHUX

e) permitting controlled collapse of a structure
where the probability of injury or fatality may
be reduced, for example for impact on lighting
columns or signal posts.

B.7 RECONSIDERATION

(1) The revision of the scope, design and
assumptions (see Figure B1) should be re-
evaluated against the scenarios until it is
possible to accept the structure with the
selected mitigation measures.

B.8 COMMUNICATION OF RESULTS
AND CONCLUSIONS

(1) The results of the qualitative and (if
available) the quantitative analysis should be
presented as a list of consequences and
probabilities and their degree of acceptance
should be communicated with all stakeholders.

(2) All data and its sources that have been
used to carry out a risk analysis should be
specified.

(3) AIll the essential assumptions, pre-
suppositions and simplifications that have
been made should be summarised so that the
validity and limitations of the risk analysis are
made clear.

(4) Recommendations for measures to mitigate
risk should be stated and be based on
conclusions from the risk analysis.

B.9 APPLICATIONS TO BUILDINGS
AND CIVIL ENGINEERING
STRUCTURES

B.9.1 General

(1) In order to mitigate the risk in relation to
extreme events in buildings and civil
engineering structures one or more of the
following measures should be considered:

— structural measures, where the structure and
the structural members have been designed to
have reserves of strength or alternative load
paths in case of local failures.



NUIAXIB  Tepenadi HaBaHTAXEHb Yy pasi
JIOKQJIbHOTO PYHHYBaHHS,

— HEKOHCTPYKTHBHI 3aX0J{, 110 BKIIOYAIOTh
3HIDKEHHS:

— BIPOT1IHOCTI BUHUKHEHHS TIO/IiT;

— IHTEHCUBHOCTI HAaBAHTAXKEHHS,

— HACHIJKIB PYHHYBaHHS.

(2) Biporigmicte 1 edexTH Bim ycix 0c00-
JUBUX 1 EKCTPEeMAJbHHUX Miil (HampHKIIa,
HAaBAaHTAXCHHS BiJ TMOXKEXKi, 3EMIIETPYCY,
yaapy, BUOYXY, CKCTpeMalbHi KIIMaTHYHI
HABaHTAXEHHs) CIIJ PO3TJsAgaTH BIAHOCHO
BIJIMOBIIHOTO HAa0Opy MOXJIMBHUX CIIEHApIiB
HeOe3neku. Hacniaku pylHYyBaHHS B LIbOMY
BHUMAJKy OIIHIOIOTh KUIBKICTIO JKEPTB 1
€KOHOMIYHUMHU  BTpaTaMu.  YTOYHCHHS
MOsICHEHb MICTAThCS y B.9.2 1 B.9.3.

(3) Meronuka, sika omucana y B.9.1(2), €
MEHIII TMPHHHITHOIO JUISI HEMPOTHO30BAHUX
3arpo3 (MOMWJIKM B TpoeKkTi abo mpu 3Be-
JIeHH]1, HerepenOaueHuid 3Hoc Tomio). Tomy
Oynu po3poOJIeH] CTpaTerii MPOeKTyBaHHS 3
JNOMYCTUMHUM pPIBHEM TOLIKO/KEHb (IUB.
Jlomatok A), Hampukiag BpaxyBaHHS Kia-
CUYHHUX BUMOT 110 3a0e3medeHHs] HeoOXiaqHOo1
MIIATIMBOCTI Ta BJIAIITYBAHHS OB SI31B.
CremianbHMM TIAXIA TOJSATaE B PO3TIIAII
CUTYyallli, KOJM KOHCTPYKTUBHHI e€JlEeMEHT
(banka, KOJOHA) HE3aJEKHO BiJ MPHUUUHH 1
00cATy TOIIKOKEHHS, PO3IIIAAEThCS 5K
TaKW#, 10 BUHUIIOB 13 Jaxy. Y TakoMy pasi
70 PEIITH YaCTUHU KOHCTPYKIIT Mpen saBis-
€TbCSI BUMOTA, 11100 BOHA MPOTITOM BIIHOCHO
KOPOTKOT'O MPOMDKKY 4acy (BU3HAYEHOTO SIK
nepioj BimHOBIICHHs 1) MOTJa BUTPUMYBATH
HOpMaJbHI HaBAaHTa)XEHHS 3 JEAKUM 3aJa-
HUM LUTLOBUM PIBHEM HaIIHHOCTI:

— non structural measures, which include the
reduction of

— the probability of the event occurring,

— the action intensity or

— the consequences of failure.

(2) The probabilities and effects of all
accidental and extreme actions (e.g. actions
due to fire, earthquake, impact, explosion,
extreme climatic actions) should to be
considered for a suitable set of possible hazard
scenarios. The consequences should then be
estimated in terms of the number of casualties
and economic losses. Detailed information is
presented in B.9.2 and B.9.3.

(3) The approach mentioned in B.9.1(2) may
be less suitable for unforeseeable hazards
(design or construction errors, unexpected
deterioration, etc.). As a result more global
damage tolerance design strategies (see Annex
A) have been developed, e.g. the classical
requirements on sufficient ductility and tying
of elements. A specific approach, in this
respect, is the consideration of the situation
that a structural member (beam, column) has
been damaged, by whatever event, to such an
extent that the member has lost its normal load
bearing capacity. For the remaining part of the
structure it is then required that, for a
relatively short period of time (defined as the
repair period T) the structure can withstand the
"normal” loads with some prescribed
reliability:

P(R < E mpotsrowm (in) T | omun enement Bupanenuii (one element removed)) < Ptarget. (B.1)

IlinpoBa HaAINHICTH 3AJIEKUTH BIJ
CTaHIApPTHOTO piBHSA  Oe3meku  OyAdiBii,
nepiony dacy 7 (ronuHu, THI abo Micsi) 1
BIPOTIAHICTI, WO MJaHWA eJeMeHT Oyne
BUaTIeHU# (dYepe3 MPUUMHU, HE BPaxOBaHi B
MIPOEKTI).

(4) Jns TpamuumiiHUX KOHCTPYKIIH MpH
po3paxyHKax MOBHHHI OyTHM BpaxoBaHi BCi
OCHOBHI MOXIJIMBOCTI oOBasieHHs. Y pasi

The target reliability depends on the normal
safety target for the building, the period under
consideration (hours, days or months) and the
probability  that the element under
consideration is removed (by causes other than
those already considered in design).

(4) For conventional structures all relevant
collapse possibilities should be included in the
design. Where this can be justified, failure



BUIIPABIAHOCTI NMPUYMHU BIIMOBHU 3 JIyXkKe
MaJIOI0  BIPOTINHICTIO  JIOMYCKA€ThCS  HE
BpaxoByBatu. Crig Opatu A0 yBard Miaxii,
onucanuit y B.9.1(2). ¥ Gararbox Bumaakax
1 JUIsi BUKIIOYEHHS CKIQJHOTO aHali3y
JIOITyCKAEThCS  3aCTOCOBYBATH  CTPATETIIO,
onucany y B.9.1(3).

(5) [Jns  HeTpagMIiMHUX  KOHCTPYKIIIH
(manmpukiaa, JAyKe BEIUKl, a TaKoX
po3po0iieHi 3  BHKOPHUCTAaHHSIM  HOBHX
KOHIleNiii abo MarepiaiiB) BipOTiAHICTH
B1JIMOBM 4epe3 HEBCTAHOBJICHI IPUYUHU CII1]T
posrnsgatu sk icrotHy. Ilpu npomy ciifg
3aCTOCOBYBATH MIJX1J, IO MOEIHYE METOIH,
onmcani y B.9.1(2) ta B.9.1(3).

causes that have only a remote likelihood of
occurring may be disregarded. The approach
given in B.9.1(2) should be taken into account.
In many cases, and in order to avoid
complicated analyses, the strategy given in
B.9.1 (3) may be investigated.

(5) For unconventional structures (e.g. very
large structures, those with new design
concepts, those using new materials) the
probability of having some unspecified cause
of failure should be considered as substantial.
A combined approach of the methods
described in B.9.1(2) and B.9.1(3) should be
taken into account.
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[To3naueHHs
Kpok 1: Bu3HaueHHs i MOJICITIOBaHHS OCHOBHHX OCOOTHBHX
3arpo3. OIiHKa BipOTiZHOCTI BUHUKHEHHS Pi3HHUX 3arpo3 i3
PI3HUMU IHTCHCUBHOCTSIMH.
Kpok 2: OuiHka craHy MOIIKO[KEHHS KOHCTPYKIIT
BHACHIJIOK pi3HMX 3arpo3. OLiHKa BIPOTiJHOCTI pi3HUX
CTaHIB MOIIKO/KECHHS 1 BIAMOBIAHMX HACTIOKIB yKa3zaHUX
3arpos.
Kpok 3: OuiHka 3aralpHOr0 CTaHy ITOLIKO/KEHOI
KoHCTpyKii. OIiHKa BipoOriZHOCTI aBapiiHOrO 3arajbHOr0
CTaHy TOIIKO/XKCHOI KOHCTPYKIiI 3  BiANOBIAHUMHU
HAaCJliAKaMu.

G

{c)
Key
Step 1. Identification and modelling of relevant accidental
hazards. Assessment of the probability of occurrence of
different hazards with different intensities.
Step 2: Assessment of damage states to structure from
different hazards. Assessment of the probability of different
states of damage and corresponding consequences for given
hazards.
Step 3: Assessment of the performance of the damaged
structure. Assessment of the probability of inadequate
performance(s) of the damaged structure together with the
corresponding consequence(s).

Pucynok B.3 Etanu ananizy pu3suKy 1Jisl KOHCTPYKUiH, 1110 3a3HAI0TH 0CO0TMBHX HABAHTAKeHb
Figure B.3 lllustration of steps in risk analysis of structures subject to accidental actions

B.9.2 AnaJji3 pu3uKy sl KOHCTPYKIii

(1) Anani3 pusuky Ans KOHCTPYKIIH, M0
3a3HAlOTh OCOOJMBHUX HABaHTAXXEHb, MOXKE
BKJIIOYATH HACTYMHI TpH €Tamu, [uB.
pucyHok B.3.

Eranm 1: Ominka BipOriZHOCTI BHUHHUKHECHHS
pPI3HMX 3arpo3 i3 BIANMOBIIHMMH IHTCHCHB-
HOCTSMH.

Etan 2: Orminka BipoTigHOCTI Pi3HUX
MOIIKO/DKEHUX  CTaHIB 1  BIAMOBIOHHUX
HACJTIIKIB 3a3HAYEHUX 3arpo3.

Etan 3: Ominka BiporiZHOCTI HEaJI€KBATHOTO
3aralbHOr0 CTaHy TONIKO/DKEHOT KOHCT-
PYKIIii Ta BIAMOBIAHUX HACIIIKIB.

B.9.2 Structural risk analysis

(1) Risk analysis of structures subject to
accidental actions may be approached by the
following three steps, see Figure B.3:

Step 1. assessment of the probability of
occurrence of different hazards with their
intensities.

Step 2: assessment of the probability of
different states of damage and corresponding
consequences for given hazards.

Step 3: assessment of the probability of
inadequate performance(s) of the damaged
structure together with the corresponding
consequence(s).



(2) ToBHwmii pu3uK R MOXHA OLIHUTH TaKUM
YUHOM:

(2) The total risk R can be assessed by

R:_NZHlp(Hi)NZDiP(Dj|Hi)P(sk|Dj)c(sk). (B.2)

[Ipu pOMy mpHUMAETHCA, O KOHCTPYKI[iS
Mocke migmaBatucs Ny pi3HUM 3arposam, sKi
MOXYTh MNOIIKOAWTH KOHCTPYKIi0  Np
pI3HUMHU croco0amMu  (3aJIKHO B JaHOT
3arpo3u) 1110 3arajibHUi CTaH MOUIKOHKEHOT
KOHCTPYKIIi MOXHa po3autut Ha Ns
HECTPHUSTIUBUAX CTaHIB Sk 13 BIAMOBITHUMH
nacminkamu  C(Sk). Ilpm 1mwpomy P(Hi) -
BIPOTIZIHICTh BUHHUKHEHHs -1 3arpo3u (B
Mexax JaHoro intepany uacy). P(Dj|Hi) —
YMOBHA BIPOTIMHICTh BHHUKHEHHS  J-TO
MOIITKO/DKEHOTO  CTaHy KOHCTPYKIIi Tpu
HactanHi I-1 3arpo3u. PS¢|Dj| — ymoBHa
BIPOTIIHICTh HACTaHHS K-TO HECTIPHSTIUBOTO
3arajlbHOTO CTaHy S KOHCTPYKIIil, IO
3HAXOJUTHCS B J-MY MOIIKOKCHOMY CTaHI.

[TPUMITKA 1. P(SD;) i C(Sk) MOXyTh 3HA4YHO 3aie-
JKaTH Bijl yacy (HampuKIiaJl, y BUMAJKY MOXKEX] Ta eBa-
Kyallii BIATIOBIAHO). 3arajbHUil PU3UK HEOOXITHO OIli-
HIOBATH 1 MOPIBHIOBATHU 3 IPUIHATHUM PIBHEM PH3HUKY.

[MPUMITKA 2. ®dopmyna (B.2) moxe cinyryBatu
OCHOBOIO TpH OLIHII PHU3MKY JUIs KOHCTPYKLIN He
TIIBKU TIPU PIIKICHUX 1 OCOOJIMBUX HAaBAaHTA)KEHHSIX,
aJie 1 npy 3BUYAHUX HaBAHTAKCHHSX.

(3) Ilpum oriHII pU3UKY HEOOXITHO OIIIHIO-
BaTH €KOHOMIYHO Pi3HI1 CTpaTerii A yrnpas-
JIIHHS PU3UKAMH 1 iX 3HWKCHHSIM:

— PpHU3UK MOXHA 3MEHIIUTH 3a pPaxyHOK
3HIDKEHHSI BIpOT1IHOCTI BUHUKHEHHS
3arposu, T00TO 3a paxyHOK 3HmxkeHHs P(H).
Hanpuknan, 3arpo3y HOLIKOJDKCHHS OTIOP
MOCTY B pe3yibTari ynapy CyJHa MOXHA
3MCHIIINTH 32 pPaxXyHOK CTBOPEHHS Tepel
HUMU IITy4HUX ocTpoBiB. IlomibHo 10
[bOTO, PH3UK BHOYXiB y OyAiBIAX MOXHa
3MEHIIINTH 33 PaxXyHOK BHJAJICHHI 3
OyziBenb BUOYXOBUX PEUOBUH;

— PpHU3HK MOXHa 3MEHIIUTH 32 PaxyHOK
3HIDKEHHSI BIPOTIAHOCTI 3HAYHHMX TMOIIKOJI-
KEHb TPU BCTAHOBIIEHUX 3arpo3ax, TOOTO 3a
paxynok 3umwkenus P(D|H). Hampuknan,
MOIIKO/KEHHIO, 10 BHUHUKA€ BHACIIIOK
BUHHUKHEHHS TOEX1, MOXKHA 3amolirtu 3a
paxyHOK TacCMBHHUX 1 AaKTUBHUX 3aXOJIB
00pOTHOM 3 BOTHEM (HAIPHKIIA], HAHECEHHS

where it is assumed that the structure is
subjected to Ny different hazards, that the
hazards may damage the structure in Np
different ways (can be dependent on the
considered hazards) and that the performance
of the damaged structure can be discretised
into Ns adverse states Sk with corresponding
consequences C(Sk). P(Hi) is the probability of
occurrence (within a reference time interval)
of the i hazard, P(Dj|Hi) is the conditional
probability of the j" damage state of the
structure given the /" hazard and PSk|Dj| is the
conditional probability of the k™" adverse
overall structural performance S given the j®
damage state.

NOTE 1. P(S¢Dj) and C(Sk) can be highly dependent on
time (e.g. in case of fire and evacuation, respectively)
and the overall risk should be assessed and compared to
acceptable risks accordingly.

NOTE 2. Expression (B.2) can form the basis for risk
assessment of structures not only for structures subject
to rare and accidental loads but also for structures
subject to ordinary loads.

(3) Within risk assessment possible different
strategies for risk control, and risk reduction ne-
ed to be investigated for economical feasibility:
— risk may be reduced by reduction of the
probability that the hazards occur, i.e. by
reducing P(H). For example for ship impacts
on bridge pier structures the hazard (the event
of a ship impact) can be mitigated by
construction of artificial islands in front of the
bridge piers. Similarly, the risk of explosions
in buildings might be reduced by removing
explosive materials from the building;

— risk may be reduced by reducing the
probability of significant damages for given
hazards, i.e. P(D|H). For example, damage
which might follow as a consequence of the
initiation of fires can be mitigated by passive
and active fire control measures (e.g. foam
protection of steel members and sprinkler
systems);



NPOTHIIOKEKHUX MOKPUTTIB Ha CTajeBi
elleMeHTH ab0 BHKOPHCTAaHHSIM MPHUCTPOIB
CTPIHKJIEPHUX CHCTEM);

— PHU3MK MOXHA 3MEHIIUTH 32 paxyHOK
3HIKEHHS BIPOTIAHOCTI HAacTaHHS HeOaxa-
HOTO 3arajlkHOT0 CTaHy KOHCTPYKUIi TMpu
BHHUKHEHH] IIONIKO/DKEHHA, TOOTO 3a
paxyHok 3HmwkenHs P(S|D). Llporo moxxHa
JOCSATTH, TPOEKTYIOUH KOHCTPYKIIi 3 J0c-
TaTHIM CTYIIEHEM CTaTUYHOI HEBHU3HAYe-
HOCTI, JOIMYCKalOYl TpPU [bOMY albTEpHA-
TUBHY Tlepefadyy HaBaHTaXeHb Yy pasi
MOIITKO/KEHb CUCTEMH.

B.9.3 Mope/soBaHHs PU3UKIB NPU HAI-
3BHYANHUX MOTisAX

— risk may be reduced by reducing the
probability of adverse structural performance
given structural damage, i.e. P(S|D). This
might be undertaken by designing the
structures with a sufficient degree of
redundancy thus allowing for alternative load
transfer should the static system change due to
damage.

B.9.3 Modelling of risks from extreme
events

[losicHeHHs
S — KOHCTPYKIIis;
H — 3arpo3nuBa noxist 3 BenumyauHOM M y yaci t

;1
Key
S: Structure
H: Hazard event with magnitude M at time t

Pucynok B.4 KoMnoHneHTH VIl MO/Ie/IIOBAHHS HAA3BUYAHHOI moAil
Figure B.4 Components for the extreme event modelling

B.9.3.1 3acanvuuii hopmam

(1) YactuHOoto aHamizy pHU3UKY € JOCTIA-
JKEHHS HAJ3BUYAMHUX 3arpo3, TaKuX 5K
3eMJICTPYCH, BUOYXH, 3ITKHEHHSI 1 TaKe 1HIIIE.
3arajgpbHa MOJEIb JUII TaKUX IOMIA MOXKE
BKJIFOYATH HACTYMHI KOMIIOHEHTH (JIMB.
pucyHok B.4):

— HIIIIOI0YY MO0 Y BU3BHAYEHOMY MICIIl Ta
B NIEBHUH Yac;

— BENUYMHY eHeprii M, moB's3aHy 3 III€I0
MTOJII€F0, 1, MOKITUBO, JICSKI HIII ITapaMeTpH;
— (BUYHY B3aEMOAII0 MDK  MOJIEIO,
HABKOJIMIIIHIM CEPeIOBUIIEM 1 KOHCTPYK-
Ii€10, STIKa MOYKE MPU3BECTH J0 MIEPEBUILICHHS
OJIHOTO 3 TPAaHUYHUX CTaHIB KOHCTPYKIIIi.

(2) BuHukHEHHS IHINIIOOYOT TOMIT s
nesikoi 3arpo3u H 3rimxo 3 B.9.3.1(1) wacro
MOJENIOITh Yy BHUIIAAI MOMIl B paMKax
MyacCOHIBCHKOTO MPOIIECy 3 IHTEHCHUBHICTIO
A(t,X) Ha onMHMIO 00'eMy 1 OJMHUIO Yacy,
Ie t — meBHA TOYKA B 4aci, X — MOJIOKEHHS B
mpocTopi (X1, X2, X3). BiporigHicTb BHHHK-

B.9.3.1 General format

(1) As part of a risk analysis extreme hazards
like earthquakes, explosions, collisions, etc
should be investigated. The general model for
such an event may consist of the following
components (Figure B.4):

— a triggering event at some place and at some
point in time;

— the magnitude M of the energy involved in
the event and possibly some other parameters;
— the physical interactions between the event,
the environment and the structure, leading to
the exceedance of some limit state in the
structure.

(2) The occurrence of the triggering event for
hazard H in B.9.3.1 (1) may often be modelled
as events in a Poisson process of intensity
AtX) per unit volume and time unit, t
representing the point in time and x the
location in space (X1, X2, X3). The probability of
occurrence of failure during the time period up



HEHHsSI BIIMOBH MpPOTATOM Yacy ax a0 71
pO3paxoBylOTh y 1LbOMY BHUNAAKY (11t
mocTiftHOi A 1 Mamoi BIPOTAHOCTI) 3a
dbopmymnoro (B.3):

e}

to time T is then (for constant A and small
probabilities) given by expression (B.3):

P (T)~N[P(F[M =m)f, (m)dm, (B.3)
0
ae: where:
N =At — 3araspHa KUIBKICTh CYTTEBHUX N = AT is the total number of relevant ini-

HIIIIOIOYUX MO Y JaHUH TTepioJ] Jacy;
fm(M) — MmMTBHICTH PO3MOIUTY BHIAJAKOBOT
BEJIMYUHU M TaHOT 3arpo3Hu.

Crnin 3a3Ha4YMTH, MO0 BIPOTIAHICTH BIIMOBH
MOJXKE 3aJIe)KaTH B BIJICTaHI MK KOHCTPYK-
II€I0 1 MICHEIMOJIOKEHHIM Toail. Y Takux
BUIAJKaX MOTPIOHE JeTalbHE IHTErPyBAaHHS
3a MJIOLIEI0 YK 00’ €MOM 30HHU BIUIMBY=

B.9.3.2 3acmocyeanns 00
A8MOMPAHCNOPMHUX 3AC00I8

yoapie

(1) Ha pucynky B.5 HaBenena cutyartist KoJiu
3ITKHCHHS BHHHKA€E, SKIO0 TPAHCIIOPTHUN
3acid Ha JOCTATHIN MIBUIKOCTI 3MIHIOE KypC
y KpUTHYHOMY Micii goporu. IIBuuakicTsh
yAapy 3aJIeKUTH BiJ] BIICTaH1 MK JOPOTOIO 1
KOHCTPYKITI€}0 200 €JIEeMEHTOM KOHCTPYKIIIi,
KyTa yJapy, HO4aTKOBO1 MIBUIKOCTI 1 TOTIOT-
padiyHUX apamMeTpiB MICIIEBOCTI MK JOPO-
roo 1 KOHCTpYKIier. [Hol Ha 11 TepuTopii
€ Tepenrkoiu abo mepenaan BUCOT.

tiating events in the considered period of time,
fm(m) is the probability density function of the
random magnitude M of the hazard

Note that the probability of failure may
depend on the distance between the structure
and the location of the event. In that case an
explicit integration over the area or volume of
interest is necessary.

B.9.3.2 Application to impact from vehicles

(1) For the situation shown in Figure B.5
impact will occur if a vehicle, travelling along
the roadway leaves its intended course at a
critical place with sufficient speed. The
required speed for impact depends on the
distance from the structure or a structural
member or element to the road, the angle of
the collision course, the initial velocity and the
topographical properties of the terrain between
road and structure. In some cases there may be
obstacles or height differences in terrain.

TpaucroptHuii 3acid 3MiHIOE Kypc B Touli Q i3
MBHUAKICTIO Vo MmO KyroM ¢@. 3iTKHEHHS 3
KOHCTPYKII€I0 a0 eNeMEeHTOM KOHCTPYKINi, M0
3HAXOIWTHCSA TMOONM3y JOpPOrM Ha BiACTaHI S,
BiIOYBA€THCS TIPH MIBUAKOCTI V.

A vehicle leaves the intended course at point Q with
velocity vo and angle ¢. A structure or structural
member in the vicinity of the roadway at distance s is
hit with velocity v;.

Pucynok B.S Ynap TpancnopTHoro 3acody
Figure B.5 Impact from vehicles

(2) Ha mincraBi 3aranpHOTO BHpasy (B.3)
PO3paxoBYyIOTh BIPOTIAHICTE BIIMOBU IS
LIBOTO BUMAJKY 3a Gopmyiolo (B.4):

(2) Based on the general expression (B.3) the
failure probability for this case is given in
expression (B.4):



R =NJ[P(F>R)]

1e:

N = nTA — sarajibHa KUIBKICTH IHIIIOIOYHX
MOAIN y TaHW Tepio1 Yacy;

N — IHTEHCUBHICTD PYXY;

/A — IHTEHCHUBHICTh BiIMOB TPAaHCIIOPTHHX 3a-
co0iB (KUTBKICTh MOiH Ha KIJIOMETp Mpooiry
TPAHCIIOPTHOTO 3aco0y);

T — mepion vacy;

b — mmpuHa KOHCTPYKIii abo JBOKpaTHE
3HAUEHHS UIMPUHU TPAHCIIOPTHOTO 3aco0y,
0 yAapsi€, MpUiMaloTh MEHIIIE 3HAYCHHS;

¢ — KyT HallpAMY pyXy;

f(¢)— dyHKIiS MUTBHOCTI IMOBIPHOCTI;

R — onip KOHCTpYKIIii;

F — ynapna cuna.

3acTOCOBYIOUH CIIPOIIEHY MOJENb yAapy
(mB. [Homatox C), ymapuy cuny F
BH3HAYAaIOTh HACTYITHUM YHMHOM!

b

o f(a)da, (B.4)

where :

N = nT?4 is the total number of initiating events
in the period under consideration,

n is the traffic intensity,

A is the vehicle failure intensity (number of
incidents per vehicle km),

T is the period of time,

b is the width of the structural element or two
times the width of the colliding wvehicle,
whichever is the less

¢ is the direction angle,

f(¢) is its probability density function,.

R represents the resistance of the structure and
F is the impact force.

Using a simple impact model (see Annex C),
the impact force F can be written as:

F = mkv’ = \/[mk (vo - 2as)] , (B.5)

ae:
M — Maca TPaHCIIOPTHOTO 3aco0y;

K — KOPCTKICTb;

Vo — MBUAKICTH TPAHCIIOPTHOTO 3aCO0y y MO-
MEHT 3MiHU Kypcy B Touli Q, @ — mocriiiHe
YHOOBUTBHEHHS IIBUAKOCTI TPaHCIIOPTHOTO
3aco0y micas 3MIHM Kypcy (ZIMB. PHUCYHOK
B.5), s=d/sing, Bincranp Big Touku Q 10
KOHCTPYKITIi.

B.9.3.3 3acmocysanns 0o yoapie cyoen
(1) dns 3actocyBaHHS 3TiTHO 3 PHCYHKOM

B.6 dbopmyny (B.3) momyckaerbcs mepepo-
outu y popmyny (B.6):

where:

m is the vehicle mass,

k 1S the stiffness,

Vo is the velocity of the vehicle when leaving
the track at point Q and a the constant
deceleration of the vehicle after it has left the
road (see Figure B.5) and s = d/sing the
distance from point Q to the structure).

B.9.3.3 Application to impact from ships
(1) For the application illustrated in Figure

B.6, expression (B.3) may be further
developed as given in expression (B.6).

Pf(T)=NjP{den(x)>R}dx (B.6)

Ie:

N = nAT(1-pa) — 3arajgbpHa KUIBKICTH aBapii
MPOTATOM JJAHOTO MEPioy Yacy;

N — KUIBKICTh CYAEH, IO MPOXOJATh 3a
OJIMHMIIIO Yacy (IHTEHCUBHICTb PYXY);

A — BIPOTIIHICTH BIAMOBH Ha OJUHUIIO
HUISAXY;

T — mepion yacy, mo OepeTbcsi A0 yBaru
(3a3Buuaii 1 pix);

Pa — BIPOT1IHICTh BUKIIOYCHHS 3ITKHEHHS 32
paxyHOK BTpY4YaHHS JIFOIUHU;

where :

N = nAT(1-pa) is the total number of incidents
in the period of consideration,

n is the number of ships per time unit (traffic
intensity),

A is the probability of a failure per unit
travelling distance,

T is the reference period (usually 1 year),

pa is the probability that a collision is avoided
by human intervention,



X — KOOpJIuHATa TOYKH, B SIKii BimOymacs
¢aranpHa momMuiKa a00 MexaHIYHa BiIMOBA;

Fayn — ymapHa cwia Ha KOHCTPYKIIiIO,
OTpUMaHa 3TiTHO 3 PO3PAaXyHKOM yaapy
(muB. Nomatok C);

R — omip KOHCTPYKIIii.

3a HEOOX1THOCTI JIOMYCKAEThCSI BpaXOBYBAaTH
pO3MOJIUT  BIPOTITHOCTI IS TOYATKOBOTO
MOJIOKCHHSI CynHa B Hampsmi y  (ouB.
pucyHok B.6).

Tlosicuenns
A — 00'ekT;
B — xoHCTpYKILis

X is the coordinate of the point of the fatal
error or mechanical failure,

Fayn 1S the impact force on the structure
following from impact analysis (see Annex C)
and

R is the resistance of the structure.

Where relevant, the distribution of the initial
ship position in the y-direction may be taken
into account, see Figure B.6.

ey
Y

Key
A: Object
B: Structure

Pucynok B.6 Cxema ynapy cyana
Figure B.6 Ship collision scenario

B.9.4 Pexomenaauii 3 BUKOPHCTAHHS
aHaJi3y PH3UKY MPH YyJAapax peilKoBHX
TPAHCIMOPTHHUX 3aC00iB

(1) Odns omiHKM pH3WKY IS JIIOAEH Bif
CXOJDKCHHSI 3 PEHOK 3alli3HUYHUX TpaHC-
MMOPTHUX 3ac001B MpU HAOIMKEHH1 JJO KOHCT-
pYKIiK Kimacy A (me JomycTuMa IIBHUIKICT
oireme 120 kM/roma) 1 10 KOHCTPYKIIIH Ki1acy
B HeoOximHO BpaxoByBaTH HACTYIHI YNHHH-
KH:

—  BIPOTIOHICTD  CXOJUKEHHS 3  peHok
3IBHUYHUX TPAHCHIOPTHUX 3acO0IB  TIpH
HAOMMKEHH1 0 KOHCTPYKIIIT,

— JIONYCTHMY IIBHJKICTh  3aJi3HUYHUX
TPAHCIIOPTHHX 3aCO0IB HA pPeiKax;

— MPOTHO30BaHE YNOBUIBHEHHS IIBHJIKOCTI
npu HaOJIMKEHH] bi (o) KOHCTPYKITi{
3QIBHUYHUX TPAHCIOPTHUX 3aco0iB, IO
3TN 3 peioK;

— BiJICTaHb y TIONMEPEYHOMY HAMNpPsAMi, SIKY
3TiHO 3 PO3paxyHKaMu, TOBUHEH MOJI0JIATH
NOTST, IKUH 31HII0B 3 peHoK;

— YU € pEeHKOBUHN NUISIX €JUHUM Ha JUISHII
o013y KOHCTPYKILIT,

— THII OTATY (TACaXUPChKUN/BaHTaXKHUI);

— OYiKyBaHa KUIbKICTh MACAXHUPIB y MOTATY,

B.9.4 Guidance for application of risk
analysis related to impact from rail traffic

(1) The following factors should be taken into
account when assessing the risk to people
from derailed trains on the approach to class A
structures where the maximum permitted line
speed is over 120 km/h and class B structures:

— the likelihood of derailed trains on the
approach to the structure.

— the permissible speed of trains using the line.

— the predicted deceleration of derailed trains
on the approach to the structure.

— the lateral distance a derailed train is
predicted to travel.

— whether the line is single or not in the
vicinity of the structure.

— the type of traffic (passenger/freight) passing
under the structure.

— the predicted number of passengers in the



10 TIPOXOJIUTH MOOIN3Y KOHCTPYKILii;

— YacTOTa PyXy 3aJI3HUYHUX TPAHCIIOPTHUX
3ac00iB OOIN3Y KOHCTPYKIILi,

— HasgBHICTb CTPUIKOBHX MEPEMHUKAdiB 1
nepeiziB mo0In3y KOHCTPYKIIIT;

— po3paxyHKoBa cxema (KOHCTPYKTHBHA
KOH(QIryparisi) KOHCTPYKIil Ta >XHBYYICTh
orop;

— po3TamryBaHHS OINOP KOHCTPYKIII 100
pPENKOBUX LIISAXIB;

— OuiKyBaHa KUIBKICTh JIIOJIEH 1032
3aJI3HUYHUM TPAHCIOPTHHUM 3aco00M, SKi
MOJKYTb TIOCTPAXKIATH.

Y wMeHmii Mipi 30UIBIIYIOTH PU3BHK HpPU
CXO/KEHHI1 3 penok 3aNI3HUYHUX
TPAHCIIOPTHHUX 3aCO0IB HACTYITHI YAHHUKHU:

— 3A0KpYIJIEHHS PEMKOBUX IIIAXIB MOOIU3Y
KOHCTPYKIIIi;

— KUIBKICTh PEMKOBHX MUIAXIB, SAKIIO iX
OLIbIIE IBOX.

Cria Takok BpaxOBYBaTH €(PEKT BiJ BXKHUTTS
3ampOINOHOBAHUX TOMEPEHKYBATLHUX —a00
3aXMCHHUX 3aXO0JIB Ha IHIINX eJeMeHTax ado
IHIIMMH  KOpHUCTyBauaMH 1HQPACTPYKTYpPH.
Cromu  BKIIOYAKOTh, HANpPUKIAJ, BIUIUB
JTAIBHOCTI BUJIUMOCTI CHUTHaly, MO3BUT Ha
JOCTYI Ta 1HIII 3aXOJu OE3IMEeKH, IMOB’sA3aHi 3
PO3MIIIIEHHSM IIIISAXY.

[MPUMITKA. [onatkoBi pexoMeHalii Ta BKa3iBKH,
MOIIMPIOBAaHI HAa KOHCTPYKIii kimaciB A i B (mqus.
4.5.12) mictarecs 8 UIC Code 777-2R (2002) Struc-
tures Built Over Railway Lines. (Konctpykuii Han
3aJI3HUYHUMH KOMisiMU. ByJliBenbHI BUMOTH B 30HI
uusixis). Hopmu UIC 777-2R micTth  criemiajibHi
pEeKOMEHAIT Ta BKa3iBKU 32 HACTYITHUMH MyHKTaMU:
— BUKOHAHHSI OLIIHOK PU3MKY IUTsl KOHCTPYKIIii Kiacy B;
— 3axou (BKIIIOYAIOYM TIpaBWJIa KOHCTPYIOBAHHS),
SIKIX HEOOX1THO BXKHMBATH JJIS KOHCTPYKIH Kiacy A,
BKJIFOYAIOUM CHUTYalii, KOIM MakCUMalbHa MBHIKICTh
Ha nursHIl Merta 50 kM/Tof;

— 3aX0H, IKUX HEOOXiTHO BXKMUBATH LTSI KOHCTPYKIIIH
KJIacy A, SKIIO BiJICTaHb MK HAMONIKIOI0 OMTOPHOIO
KOHCTPYKIIIEIO 1 BiCCIO NMUISAXY MEHIIIE 3 M.

(2) Ilpu po3poOIIeHH] BiIMOBIIHUX 3aXO/IiB
13 3HIDKEHHS pU3UKY Ui JIIOACH BiA
CXO/DKEHHSI TOTATIB 3 pehok mpu HabIu-
KEHHI /10 KOHCTPYKILiil kiacy B HeoOXxigHO
PO3rIsaaTH HACTYITHI BUMOTH, OKpeMO abo B
MOETHAHHI:

— 3a0esmeyeHHS  KUBYYOCTI  OMOPHHUX
KOHCTPYKI[if, 3JaTHUX BUTPUMYBATH KOCHM
ylap TOTsra, o 3iMImoB 3 peHoK, s

train passing under the structure.

— the frequency of trains passing under the
structure.

— the presence of switches and crossings on
the approach to the structure.

— the static system (structural configuration) of
the structure and the robustness of the
supports.

— the location of the supports to the structure
relative to the tracks.

— the predicted number of people, outside the
train, who are at risk from harm from a
derailed train.

The following factors also affect the risk from
derailed trains, but to a lesser extent:

— the curvature of the track in the vicinity of
the structure.

— the number of tracks, where there are more
than two.

The effect that any preventative and protective
measures proposed have on other parts or
other wusers of the adjacent infrastructure
should also be taken into account. This
includes for example the effect on signal
sighting distances, authorised access, and
other safety considerations relating to the
layout of the track.

NOTE. Further recommendations and guidance for
class A and class B structures (see 4.5.12) are set out in
UIC Code 777-2R (2002) "Structures Built Over
Railway Lines (Construction requirements in the track
zone). UIC Code 777-2R includes specific
recommendations and guidance on the following:

— carrying out a risk assessment for class B structures,

— measures (including construction details) to be
considered for class A structures, including situations
where the maximum line speed at the site is less than 50
km/h,

— measures to be considered for class A structures
where the distance from the nearest structural support
and the centre line of the nearest track is 3 m or less.

(2) The following should be considered for
Class B structures either singly or in
combination in determining the appropriate
measures to reduce the risk to people from a
derailed train on the approach to a structure:

— provision of robustness to the supports of the
structure to withstand the glancing impact
from a derailed train to reduce the likelihood



3MEHIICHHs BIPOTIAHOCTI TOBHOTO 0O0OBa-
JICHHSA KOHCTPYKILii,

— 3a0e3MedeHHs] HePO3PUBHOCTI NMPOTOHOBOI
YaCTMHH  CHOPYOH AN 3MCHIICHHS
BIPOTiTHOCTI TOBHOTO OOBAJICHHSI BHACIIIOK
3ITKHCHHSI TIOTSra, 10 3iMIIOB 3 peHok, 3
OTIOPaMH;

— BXHTTS 3aXOJIB 13 OOMEXKCHHS OIYHOTO
BIIXHJICHHS TIOTSITa, 10 3IHIIOB 3 peHoK, Mpu
HAaOMIKEHHI HOro 10 KOHCTPYKMil st
3MEHIICHHS BIPOTIAHOCTI yAapy;

— 30UTbIICHHS OIYHOT BiICTaHI IO OIOP
KOHCTPYKIli JJI1 3MEHIIEHHS BIPOTIAHOCTI
yaapy moTsra, 1o 31MII0B 3 PEHOK;

— BHKIIOYCHHS pO3TAllyBaHHS OIOp Ha
MpsIMii, SIKy IepeTHHaE JIiH1sA, TPOJOBXKEHA B
HampsIMKy TUIIXY 32 CTPUIKOBUM TIEPEMU-
KaueMm, 100 3MEHIIUTH BIPOTITHICTH PYyXy
MOTAra, 10 3IMIIOB 3 PeHoK, y HampsSIMKy
OTIOp KOHCTPYKILIi;

— 3a0€3ne4YeHHs CYIIUTbHUX CTiH a00 CTIHHUX
omnop (¢akTUUHO, 1€ O3HAYAE BHUKIIOUCHHS
OKpPEeMHX KOJIOH) JUIsl 3MEHILIEHHS BIPOTif-
HOCTI MOBHOTO OOBaJ€HHS BHACIIAOK 3ITK-
HEHHsI TIOTATa, IO 3IAIIOB 3 PEHoK, 3
OTIOpaMHU KOHCTPYKIIii;

— TpU  HEMOXJIHMBOCTI OOTPYHTOBAHOTO
BUKITIOUEHHS OKpPEMHX onop cimij
nependavyuTd  iX JIOCTaTHbO HEPO3pPUBHE
3'eqHaHHsA, 00 3a0e3MeUYUTH  CTIMKICTD
BEPXHbOI YaCTUHU CHOPYIU NpPU BHJIAICHHI
OJIHIET 3 KOJIOH;

— 3aCTOCYBAaHHS MPUCTPOIB, 10 KOHTPOJIIO-
I0Th TIOJIOKEHHS CTPUIKOBUX TEPEMHKAYiB, 1
KOHCTPYKIIIH I TIOTJIMHAHHS €Heprii, 1moo
3MEHIITUTH BIPOTIIHICTh yIapy 3aji3HUYHOTO
TPAHCIIOPTHOTO 3ac00Y, 110 31MIIOB 3 peioK.

of collapse of the structure.

— provision of continuity to the spans of the
superstructure to reduce the likelihood of
collapse following impact with the supports of
the structure from a derailed train.

— provision of measures to limit the lateral
deviation of the derailed train on the approach
to the structure to reduce the likelihood of
impact from a derailed train.

— provision of increased lateral clearance to
the supports of the structure to reduce the
likelihood of impact from a derailed train.

— avoidance of supports located on a line that
is crossed by a line extended in the direction
of the turn out of a switch to reduce the
likelihood of a derailed train being directed
towards the supports of the structure.

— provision of continuous walls or wall type
supports (in effect the avoidance of supports
consisting of separate columns) to reduce the
likelihood of collapse following impact with
the supports of the structure from a derailed
train.

— where it is not reasonably practicable to
avoid supports consisting of separate columns
provision of supports with sufficient
continuity so that the superstructure remains
standing if one of the columns is removed.

— provision of deflecting devices and
absorbing devices to reduce the likelihood of
impact from a derailed train.



JOJATOK C (OBOB’SI3KOBUI)
JTMHAMIYHUN PO3PAXYHOK
JI YIAPY

C.1 3AT'AJIBHI ITIOJIOKEHHSA

(1) Yaoap — ue siBuIe B3aeMojii MIX pPyXo-
MUM 00'€KTOM 1 KOHCTPYKLIEIO, TIPU SKOMY
KIHeTHYHA €Hepris 00'€KTa panToBO MEPET-
BOPIOEThCST B eHeprito  nedopmarii. s
BU3HAYEHHS 3YyCHJIb JIUHAMIYHOT B3a€MOJIIi
CIII BU3HAYUTH MEXaHIYHI BJIACTUBOCTI
00'ekTa 1 KOHCTPYKIIi. Y pO3paxyHKy 3a3BH-
Yail BAKOPUCTOBYIOTh €KBIBAJIEHTH1 CTaTHYH1
CHJIH.

(2) YTouHeH! pO3paxyHKH KOHCTPYKIIi Ha
yaapHi Aii MOXYTh MICTUTH OoJuH a0o /Ba
HACTYITHUX aCTIEKTH:

— IMHAMIYHI e(eKTH;

— HEJIHIITHI BIACTUBOCTI MaTepialiB.

Y 1mpoMy J0JaTKy PpO3TISAJAIOTHCS TUTBKH
TUHAMI9H1 €(DEeKTH.

I[MPUMITKA. IMOBipHiCHI aclieKTH i aHasi3 HACJi/IKiB
muB. y Honatky B.

(3) YV mpoMy n07aTKy MICTATHCS BKA3iBKH 3a
MPUOJIM3HUM JTUHAMIYHUM PO3PaxXyHKOM KOH-
CTPYKIIIH Ha yIap aBTOAOPOKHIX, 3aTI3HUIHUX
TPAHCIIOPTHHUX 3ac00IB 1 CyJieH, 3aCHOBaH1 Ha
CIIPOIIICHHUX 200 EMITIPUYHUX MOJICIISIX.

[MPUMITKA 1. Mogeni, onucani B Jlomatky C, sik
MpaBWJIO, Kpallle almpOKCHMYIOTh PO3PaxyHKH, HiXK
Mojeni, npencrasieHi B Jlomatky B, sxi B jgeskux
BHUITAJIKaX MOXKYTh BHSBUTHCS YK€ CIIPOIICHUMH.

I[MPUMITKA 2. Jlo aHanoriyHux Iiii MOXYTh PU3BO-
JUTH 31TKHEHHS B TYHEISIX, 3iTKHEHHA 13 3aXHCHUMHU
oropokamu (muB. EN 1317) Tomro. IomiGui sBHa
MOXXYTh BHHHKATH TaKOXX YHACIIJOK BHOYXiB (AMB.
Jomatok D) Ta iHmMHUX AMHAMIYHUX HAaBaHTaKCHb.

C.2 TMHAMIKA YJIAPY

(1) Ynmap xapakTepusyeTbcsi sSIK JKOPCTKUH
yaap,  SKIIO  €Heprii  MOTJIMHAETHCH,
TOJIOBHUM YMHOM, 00'€KTOM, 110 BAApsiE, a00
AK M'IKMM  y#gap, Koiu  BigOyBaeThCs
nedopmaliisi KOHCTPYKIIii, B pe3yabTaTi 4oro
yJIapHa €Heprisi IOTJIUHAETHCS KOHCTPYK-
LI€1O.

ANNEX C (INFORMATIVE) DY-
NAMIC DESIGN FOR IMPACT

C.1 GENERAL

(1) Impact is an interaction phenomenon
between a moving object and a structure, in
which the Kinetic energy of the object is
suddenly transformed into energy of
deformation. To find the dynamic interaction
forces, the mechanical properties of both the
object and the structure should be determined.
Static equivalent forces are commonly used in
design.

(2) Advanced design of structures to sustain
actions due to impact may include explicitly
one or several of the following aspects:

— dynamic effects;

— non linear material behaviour.

Only dynamic effects are dealt with in this
annex.

NOTE. For probabilistic aspects and analysis of
consequences see Annex B.

(3) This annex provides guidance for the
approximate dynamic design of structures
subject to accidental impact by road vehicles,
rail vehicles and ships, on the basis of
simplified or empirical models.

NOTE 1. The models given in Annex C, in general,
better approximate the design than the models presented
in Annex B which in special cases might be too
simplified.

NOTE 2. Analogous actions can be the consequence of
impact in tunnels, on road barriers, etc. (see EN 1317).
Similar phenomena may also arise as consequences of
explosions (see Annex D) and other dynamic actions.

C.2 IMPACT DYNAMICS

(1) Impact is characterised as either hard
impact, where the energy is mainly dissipated
by the impacting body, or soft impact, where
the structure is designed to deform in order to
absorb the impact energy.



C.2.1 Kopcrkuii ynap

(1) Ilpu xopcTKOMY ynapi OMyCKaeThCs 3ac-
TOCOBYBATH €KBIBAJICHTHI CTATHYHI CHJIU 3TiJI-
HO 3 4.3 — 4.7. JlomycKaeThCsi BUKOHYBATH HA0-
JIVDKCHUH JTMHAMIYHUKN aHaTi3 13 3aCTOCYBaH-
HsIM criporeHux Mozeneit 3a C.2.1(2) ta (3).

(2) Ilpm xopcTkoMy ynmapi NPHUAMAETHCS
YMOBa, II0 KOHCTPYKIiA € >KOPCTKOIO 1 He-
PYXOMOKO, a 00'€KT, 10 ymapsi€e, i1 4yac yaa-
py nebopmyerbcs IiHiIHHO. MakcuManbHa
TUHAMIYHA CHUJa B3a€EMOJIIl BHUPAKAETHCA
dhopmynoro (C.1):

C.2.1 Hard Impact

(1) For hard impact, the equivalent static
forces may be obtained from 4.3 to 4.7.
Alternatively, an approximate dynamic analy-
sis may be performed following the simplified
approximations in C.2.1 (2) and (3).

(2) For hard impact it is assumed that the
structure is rigid and immovable and that the
colliding object deforms linearly during the
impact phase. The maximum resulting
dynamic interaction force is given by
expression (C.1):

F=v km, (C.1)
ne: where:
Vr — IIBUKICTH 00'€KTA MIPH yapi; vr is the object velocity at impact;
K — eKBIBaJGHTHAa TMpYXHa >KOPCTKICTh k 1S the equivalent elastic stiffness of the

o0'ekta, 1o ymapse (TOOTO BiAHOIICHHS
cunu F o 3aranpHOi nedopmartii);
m — maca 00'exTa, 110 yaapsie.

Cuny ynmapy MOKHa PO3TIISIATH SK MPSMO-
KyTHUW IMIYJbC Ha TMOBEPXHI KOHCTPYKIIII.
B mpomy BuUManKy TpHBATICTh IMITYJIBCY
PO3pPaxoBYIOTh 32 BUPA30M:

object (i.e. the ratio between force F and total
deformation);
m is the mass of the colliding object.

The force due to impact may be considered as
a rectangular pulse on the surface of the
structure. In that case the duration of the pulse
follows from:

F At=mv a6o (or) At=~/m/k . (C.2)

3a HeoOXiTHOCTI MOKHA BBECTH HEHYJIHOBHI
yac HapocTaHHs (quB. pucyHok C.1).

Skmo o0O0'€KT, IO CTHKAETHCS, MOJIEIIOIOTH
€KBIBAJIGHTHUM 00'€eKTOM, W0 YyAapsie, 3
PIBHOMIPHUM TOTMEPEYHUM Iepepi3oM (IuB.
pucynok C.1), y IIbOMy BHIIaJIKy MOKHa
BuKopuctoByBatu Bupasu (C.3) ta (C.4):

k=EA/L;

If relevant, a non zero rise time can be applied
(see Figure C.1).

When the colliding object is modelled as an
equivalent impacting object of uniform cross-
section (see Figure C.1) expressions (C.3) and
(C.4) should be used:

(C.3)

m=pAL, (C.4)

Ie:
L — noBxuHa 00'ekTa, 10 yaapsie;

A — monia norepeyHoro nepepizy;

E — Monynb npy»HOCTI;

p — MacoBa HITBHICTh 00'€KTA, 110 yAApSsE.

where :

L is the length of the impacting object;
A is the cross sectional area;

E is the modulus of elasticity;

p is the mass density of the impacting object.
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Pucynok C.1 Moneas yaapy, F — nuanamiuna cuia B3aemomii
Figure C.1 Impact model, F = dynamic interaction force

(3) 3a dopmymnoro (C.1) BU3HAYAIOTH MaKCH-
MaJibHe 3HAYEHHs AUHAMIYHOT CHIIH, 110 JI€ Ha
30BHILIHIO MMOBEPXHIO KOHCTPYKLIi. B KoHCT-
PYKIIIi 111 CHJIA MOXYTh BUKJIMKATH JUHAMIYHI
edextu. BepxHio Mexy sl LUX €EeKTIB MOXK-
Ha BU3HAUUTH 32 YMOBH, L0 PEAKI[is] KOHCT-
pyKiii OyJie MpyKHOIO, 8 HABaHTaKEHHS Ipe-
CTaBJICHE CTYIMHYACTOIO (YHKINEI0 (TOOTO
(byHKIIE€I0, SKa PI3KO 3pOCTa€ 0 CBOrO KIH-
LIEBOTO 3HAYEHHS, IMICIIS YOTo 1€ 3HAUCHHS 3a-
JIMIIAETHCS. TIOCTIHUM). Y I[bOMY BHITQKY
TMHAMIYHUHA KoedimieHT, ToO0TO ¢@an = 2,0.
Skuo HeoOX1HO BPaxXOBYBATH ITYJIBCYHOUUN
XapakTep HaBaHTaXEHHA (TOOTO OOMEKeHUi
Yac HABAaHTAXCHHS BIIMOBIIHO 10 BHUpa3y
(C.2)), 3aCcTOCOBYIOTH JUHAMIYHHUNA KOSDIIIEHT
@dyn, IO 3MIHIOETHCS B Mekax Bix 1,0 1o 1,8, 1
3QJIOKUTh BIJ JAUHAMIYHUX XapaKTEPUCTHUK
KOHCTPYKIIii 1 00'eKTa, Mo yaapse. Y 3araiib-
HOMY BUIMAJKy PEKOMEHIYEThCSI BUKOHYBATH
NpAMUIl TUHAMIYHUM aHami3 Uil BU3HAYEHHS
@dyn 13 3aCTOCYBaHHSIM HAaBaHTa)KE€Hb, BCTAHOB-
JICHUX y IIbOMY JIOJIaTKYy.

C.2.2 M'saiknii ynap

(1) Axmo nmependavaeTbes, MO KOHCTPYKITISA
€ TPYXHOI0, a O0'€KT, 110 yHaapsie, *KOpCT-
KHUM, TO MOTPIOHO 3aCTOCOBYBATU (OPMYIIH,
npuseaeHi B C.2.1, npu upoMy npUiMarOTh
110 K — 11¢ %KOPCTKICTh KOHCTPYKITii.

(2) Sxmo KOHCTPYKIS po3paxoBaHa Ha
TIOTTIMHAHHS yAapHOI eHeprii 3a paxyHOK
IUTACTUYHUX JedopMaliiid, HeoOXiqHO 3a0e3-
MEYUTH JOCTAaTHIO TJIACTUYHICTh KOHCTPYK-
mii IS MOTJIMHAHHS IIOBHOI KIHETHUYHOT
eHeprii 00'exTa, 110 yAapsie, 0,5mv2.

(3) Y rpaHn4HOMY BUMAJAKY NPYKHO-TUIACTUY-
HOI peakiiii KOHCTPYKIii BUILE3ralaHa BUMOTa
3a7I0BOJILHSIETHCSL YMOBOIO 32 BupazoMm (C.5):

(3) Expression (C.1) gives the maximum
dynamic force value on the outer surface of
the structure. Within the structure these forces
may give rise to dynamic effects. An upper
bound for these effects can be determined if
the structure is assumed to respond elastically
and the load is realised as a step function (i.e.
a function that rises immediately to its final
value and then stays constant at that value). In
that case the dynamic amplification factor (i.e.
the ratio between dynamic and static response)
(payn is 2,0. If the pulse nature of the load (i.e.
its limited time of application according to
expression (C.2)) needs to be taken into
account, calculations will lead to amplification
factors (payn ranging from below 1,0 up to 1,8
depending on the dynamic characteristics of
the structure and the object. In general, it is
recommended to use a direct dynamic analysis
to determine @gyn With the loads specified in
this annex.

C.2.2 Soft Impact

(1) If the structure is assumed elastic and the
colliding object rigid, the expressions given in
C.2.1 apply and should be used with k being
the stiffness of the structure.

(2) If the structure is designed to absorb the
impact energy by plastic deformations,
provision should be made so that its ductility
is sufficient to absorb the total kinetic energy
vamvi? of the colliding object.

(3) In the limit case of rigid-plastic response
of the structure, the above requirement is
satisfied by the condition of expression (C.5):



0,5mv/? < Foyo , (C.5)

ae:

Fo — muacTuuyHmMii omip KOHCTPYKUIi, IO
JOPIBHIOE TPAHUYHOMY 3HAUEHHIO CTATUYHO1
cunu F;

Yo — negopMoBaHICTh KOHCTPYKIii, TOOTO
3MIIIEHHST TOYKM NPUKIAJAHHS  yAapy,
SKOMY KOHCTPYKIIisSl MOJKE TIIaBaTUCS.

[MPUMITKA. Amnanoriydi MipKyBaHHS pPO3IOBCIOA-
KYIOTBCSl Ha Oy/IiBeNbHI eeMeHTH abo iHI 3aXHUCHI
KOHCTPYKLIi CHOpYyAW, IO CHeLiaJIkHO po3po0-
JISFOTBCS JUTS 3aXHUCTy BiA yaapy (IMB., HarpuKiam,
EN 1317 JopoxxHi 0OMeKyBabHI CUCTEMH).

C3 VYJIAPU JOPOXHIX TPAHC-
MNOPTHUX 3ACOBIB, IO BIAXWJIU-
JIMCHA BI KYPCY

(D) [Ipu 3ITKHEHH1 BAHTAKHOTO
TPAHCIOPTHOTO 3ac0o0y 3 KOHCTPYKTUBHUM
€JIEMEHTOM IIBUJIKICTh YyAapy Vi y BHpasi
(C.1) po3paxoBytots 3a hopmynoro (C.6):

where:

Fo is the plastic strength of the structure, i.e.
the limit value of the static force F;

Yo IS its deformation capacity, i.e. the
displacement of the point of impact that the
structure can undergo.

NOTE. Analogous considerations apply to structures or
other barriers specifically designed to protect a structure
from impacts (see e.g. EN 1317 "Road restraint
systems").

C.3 IMPACT FROM ABERRANT ROAD
VEHICLES

(1) In case of a lorry impacting a structural
member, the wvelocity of impact v in
expression (C.1) should be determined using
expression (C.6):

v, = ‘/(vg —2as) =v,1-d/d, (w (for) d <d,) (C.6)

ne (nmuB. Takox pucyHok C.2):

Vo — IIBUJKICTh BaHTKHOTO TPAHCIIOPTHOTO
3acoOy mpu 3'i3/11 31 CMYTH PYyXY;

a — cepeaHe YMOBUIBHEHHS IIBHJKOCTI
BAaHTAXXHOTO TPAHCIIOPTHOTO 3aco0y TMmicis
33y 31 CMYTH PyXY;

S — BIJICTaHb BiJ TOYKH 3'[31y BaHTaXIBKHU 31
CMYTH PYXY 10 KOHCTPYKTUBHOTO €JIEMEHTa
(mmB. pucynok C.2);

d — BimcTaHp BiJg OCHOBOI JIHII CMyrH pyxy
710 KOHCTPYKTHBHOTO €JIEMEHTA;

db — ranemiBHEI muax dy = (Vo?/2a) sin ¢, ne
@ — KyT MDK CMYTOI pPyXy 1 Kypcom
TPAHCIIOPTHOTO 3ac00Y, IO yIapse.

(2) OpientoBHa iMOBipHICHa iH(OpMaIllis
moa0 Oa3MCHUX 3MIHHUX, 3aCHOBaHA 4YacT-
KOBO Ha CTaTHCTUYHHUX JaHUX 1 YaCTKOBO Ha
IH)KEHEPHUX CKCIEPTHHUX OIIHKaX, HaJa€Th-
cs B Tabmumi C.1.

TTPUMITKA. JIuB. Takox Jomatok B.

where (see also Figure C.2):

Vo is the velocity of the lorry leaving the
trafficked lane,

a is the average deceleration of the lorry after
leaving the trafficked lane;

s is the distance from the point where the lorry
leaves the trafficked lane to the structural
member (see Figure C.2);

d is the distance from the centre of the
trafficked lane to the structural member;

dy is the braking distance = dy = (Vo?/2a) sing,
where ¢ is the angle between the trafficked
lane and the course of the impacting vehicle.

(2) Indicative probabilistic information for the
basic variables partly based on statistical data
and partly on engineering judgement is given
in Table C.1.

NOTE: See also Annex B.



Tabaunsa C.1 OpieHToBHI qaHi 119 iMOBIPHICHIX po3paxyHKIB yIaAPHUX CHJI
Table C.1 Indicative data for probabilistic collision force calculation

KBanparuune
S . S . Cepenne .
3M1HH1 Busnauenus I/IMOBlpHICHI/II/I po3noaut BIOXWJICHHSA
3HA4YCHHA
Variable Designation Probability distribution
gnatio bability d Mean value Star_1dz_ird
deviation

IIBHAKICTL TPAHCIIOPTHOIO 3aC00Y:
(vehicle velocity)

— moce, Maricrpais (highway)

Vo |_ micbka nopora (urban area)
— BHYTpiLuHi#i 1Bip (courtyard)

— crosiHka (parking garage)

Jlorapudmiuno-mopmaishuii (Log normal) [ 80 km/rox (km/h) | 10 km/a (km/h)
Jlorapudmiuno-mopmainbhuii (Log normal) [ 40 km/ rox (km/h) [ 8 xkm/u (km/h)
Jlorapudmiuno-vopmainbhuii (Log normal) | 15 km/ rox (km/h) [ 5 xm/a (km/h)
Jlorapudmiuno-mopmainehuii (Log normal) | 5 km/ rox (km/h) | 5 xm/a (km/h)

a Vnogineuennst (Deceleration)

Jlorapudmiuno-HopmaseHuii (Log normal)

4,0 m/c? (m/s?) | 1,3 m/c? (m/s?)

Maca TpaHCIIOPTHOTO 3ac00y —

M | panrasHoro (Vehicle mass — lorry) Hopwmansnnii (Normal) 20 000 kr (kg) | 12000 kr (kg)
m  |Maca tpascrioprHoro 3acoby — o 1500 r (kg) o
nerkooro (Vehicle mass — car) g
JKopcTKicTh TpaHCIOPTHOrO 3aC00y . A -
K (Vehicle stiffness) HetepminoBane 3nauerns (Deterministic) | 300 xH/m (KN/m)
® Kyt (Angle) 3a Peneem (Raleigh) 10° 10°

(3) Ha mincrasi Tabmumni C.1 Mo)xHa BU3HA-
YUTH HACTYMHE TMPUONHM3HE PO3pPaXyHKOBE
3HAQYCHHS JAWHAMIYHOI CHJIM B3a€EMOJIl mpH

yaapi:

(3) On the basis of Table C.1, the following
approximate design value for the dynamic
interaction force due to impact can be
determined using expression (C.7):

F,=F./1-d/d, (C.7)

Ie.
Fo — cuna ynapy;
d i dp — K IPUHHATO BHIIE.

OpienroBHi 3naueHus Fo i dp mpeacrasicHi B
tabmuii C.2 pa3oM i3 po3paxyHKOBHMHU
3gadyeHssMA M 1 V. Bcel mi 3HayeHHS Bin-
MOBIJIAl0Th MPUOIM3HO CEPEAHIM 3HAUCHHSIM,
BkazanuM B Tabimmi C.1, mmoc abo MiHyC
CTaHJIAPTHE BIIXHMJICHHS.

3a HasIBHOCTI B OKpPEMHX BHIAJIKaX yTOYHe-
HOT iH(dopMalii JOMYyCKaeThCS 3aCTOCO-
BYBaTH IHII PO3paxyHKOBI 3HAuU€HHS, Kl
3aJIeKaTh B HEOOXIHOTO piBHS Oe€3IeKH,
IHTEHCUBHOCTI PyXY 1 4aCTOTH aBapiil.

[NPUMITKA 1. IIpencraBieHa mMomenb € TpyoOOro
CXEeMaTH3aIli€l0 1 He BpPaxoBYe, NMPUHANMHI, BIUTUBY
0araThbOX YHHHUKIB, $Ki MOXYTb BiIirpaBaTé
BOXJIMBY pOJIb, SK HANpUKIag, TNPUYMHA aBapil,
HasSBHICTH OOpIIOpiB, KyIIiB, NapkaHiB. Jlesakoro
MipOI0, PO3KHA 3HAYECHb YIOBUIFHEHHS YaCTKOBO
KOMIICHCYE I1i BIUTUBH.

where:
Fo is the collision force
d and dy are as before.

Indicative values for Fo and dp are presented in
Table C.2, together with design values for m
and v. All these wvalues correspond
approximately to the averages given in Table
C.1 plus or minus one standard deviation.

In particular cases, when specific information
is available, different design values may be
chosen, depending on the target safety, the
traffic intensity and the accident frequency.

NOTE 1: The presented model is a rough
schematisation and neglects at least in detail many
influences that may play an important role like the
presence of kerbs, bushes, fences and the cause of the
incident. To some extent the scatter in the deceleration
is supposed to compensate for those factors.




[MPUMITKA 2. OOuucieHHs ITUHAMIYHOI YmapHOI
cmm  Fq 3a  ¢opmymoro  (C.7) gomyckaeTbes
MOIM(DiKyBaTH Ha OCHOBI aHANI3y PHU3HKY, 3BAXKAIOUH
HA TOTCHIIHHI HACHINKA  yoapy, IIBHIKICTh
YIOBITBFHEHHS, TSHICHINIF0 TPAHCIIOPTHOTO 3ac00y 10
BIIXWJICHHSA BiJl HAmNpsAMY TPODKIDKOI YaCTHHU
JIOPOTH, BIPOTIJHICT CXOIDKCHHS TPAHCIIOPTHOTO
3aco0y 3 TPODKIKOI YacTHHH 1 BIPOTiTHICTH
3ITKHEHHS TPAHCIIOPTHOT'O 3aCO0Y 3 KOHCTPYKITISIMH.

(4) 3a BinmCyTHOCTI JMHAMIYHOTO aHAII3Y J0-
MYCKAETHCS 3aCTOCOBYBATH TUHAMIYHUI KOe-
¢imient 1,4 s npyxHOI peakuii cnopyam.

[MPUMITKA. [lpyropsani cuiy, BKa3zaHi B IIbOMY
JO/IATKy, TpU3HAYeH] JJIs BHUKOPHCTAHHS pPa3oM i3
MIPY>KHO-TUIACTHYHUM JMHAMIYHIM aHaITi30M
KOHCTPYKIIH.

NOTE 2: Calculation of the dynamic impact force (Fq)
using expression (C.7) may be modified on the basis of
a risk analysis taking into account the potential
consequences of an impact, the rate of deceleration, the
tendency of the vehicle to deviate away from the
carriageway, the likelihood of the vehicle leaving the
carriageway and the likelihood of the vehicle hitting the
structure.

(4) In the absence of a dynamic analysis, the
dynamic amplification factor for the elastic
response may be assumed to be equal to 1,4.

NOTE: The derived forces in this annex are intended to
be used with an elasto-plastic dynamic structural
analysis.

Tabaunsa C.2 Po3paxyHkoBi 3HaYeHHs] Mac TPAHCIOPTHHUX 3aC00iB, IIBUAKOCTEH | AMHAMIYHMX

yanapHux cui Fo

Table C.2 Design values for vehicle mass, velocity and dynamic impact force Fo

11 . Y;IapHa CuJia, po3paxoBaHa 3a

BUJKICTH . _ .

ot xopor Maca (Mass) (Velocity) Y1oBiIbHEHHS (C.1), mpu vr = Vo Bincrans

P y (Deceleration) | (Impact force based on (C.1) (Distance)
(Type of road) m, xr [kg] Vo, KMITOLL | a2 [ms2) with v = vo) ds?, m [m]
tkm/h] Fo kH [kN]

AstocTpa 30000 90 3 2400 20

(Motorways)

Miceki goporu

(Urban areas) ® 30000 50 3 1300 10

JBopu (Courtyards):

— TiJIBKHU JICTKOBI

aBToMobiui (cars only) 1500 20 3 120 2

— Bci aBromo0ini (all 30000 15 3 500 2

vehicles)

CTostHKU

(Parking garages) 1500 10 3 60 1

— TUJIBKH JICTKOB1

asTomMo0ii (cars only)

2 JTIAstHKY JOpiT 3 00MEXeHHsIM mBHAKOCTI 50 km/Tox.

2 Road in areas where the speed limit is 50 km/h.

b 3pauenns db HOMyCKAETHCS TIOMHOMKHTH Ha Tiiomax Ha 0,6 i Ha cxuax Ha 1,6 (nus. pucynok C.2).

® The value of d» may be multiplied by 0,6 for uphill slopes and by 1,6 for downhill slopes (see Figure C.2).

KoHcTpykuis
(Structure)

TpaHcnopTHU
3acib (Vehicle)

KoHcTpykuis
(Structure)

[opora
(Road)

Pucynox C.2 Cxema cutyamii npu yaapi TpaHCIOPTHOr0 3aco0y (B 3BepXxy i
nonepevyHUii nepepis migiiomy, piBHOI MiceBoCTi Ta CXHITY)
Figure C.2 Situation sketch for impact by vehicles (top view and cross sections for
upward slope, flat terrain and downward slope)



C.4 YJIAPHU CYJEH C.4 IMPACT BY SHIPS

C.4.1 Yaap cyaHa Ha BHYTPIilIHIX BOAHUX C.4.1 Ship impact on inland waterways
HuUIsIXax

(1) Sk nmpaBuWiao, 3iTKHEHHS CyaHa 3 (1) Impact by ships against solid structures on
MAaCHBHOIO KOHCTPYKI[I€I0 Ha BHYTPIIIHIX inland waterways should normally be
BOJHUX MUIAXaX MOTPIOHO pO3IIAAaTH K considered as hard impact, with the Kinetic
KOPCTKHMI yaap, MpH SKOMY KiHETHYHA energy being dissipated by elastic or plastic
CHEpPris  IMOTJIMHAETHCS  MPYKHUMH  abo deformation of the ship itself.

TUTACTUYHUMHE JIePOpPMAIIiIMU CAaMOTO CyHA.

(2) Sxmo aWHAMIYHUI aHalli3 HE BUKOHY- (2) In the absence of a dynamic analysis,
I0Th, TO 3aCTOCOBYIOTh OPI€EHTOBHI 3HAYCHHS Table C.3 gives indicative values of the forces
3yCHJIb BiIl yaapy CyQHa Ha BHYTPIIIHIX due to ship impact on inland waterways.

BOJHUX IUIsIXax 3a tadmumero C.3.

Tadaunsa C.3 OpieHTOBHI 3HAYeHHS JMHAMIYHUX 3yCHJIb BiJl yAapy cyJHAa Ha BHYTPIilIHIX BOJHUX LLJIsIXax
Table C.3 Indicative values for the dynamic forces due to ship impact on inland waterways

Kiac (Class) Hpuian cymHa )(Il(_):g;ﬁ;i Maca (Mass) Cuna (Force) | Cuna (Force) Foy©
CEMT? (Reference type of ship) |y (m) mP, T (ton) Fax® kH (kN) xH (kN)
| 30-50 200-400 2000 1000
1l 50-60 400-650 3000 1500
I «Gustav Konig» 60-80 650-1000 4000 2000
«ycraB KeHinr»
W, Class «Europey 80-90 1000-1500 5000 2500
Knac «E€sponay
Va Big ship 90-110 1500-3000 8000 3500
Benuke cynno
Vb Tow + 2 barges. 110-180 3000-6000 1803000 4000
Bykcup + 2 Gapiki
Vla Tow + 2 barges. 110-180 3000-6000 1803000 4000
Bykcup + 2 Gapiki
Vib Tow +4 barges 110-190 6000-12000 14000 5000
Bykcup + 4 Gapiki
Vic Tow + 6 barges 190-280 10000-18000 17000 8000
Bykcup + 6 Gapixx
il Tow +9 barges 300 14000-27000 2000 10000
Bykeup + 9 Gapix
2 CEMT: €sporeiicbka KOH(EpeHIis MIHICTPIB TPaHCIOPTY, peKoMmeHpauii mono kmacudikamii Bix 19 wepBus 1992 p.
npuitnsati Panoro €C 29 xoBtHst 1993 p.
@ CEMT: European Conference of Ministers of Transport, classification proposed 19 June 1992, approved by the Council of
European Union 29 October 1993.
b Maca m, T, (1 T = 1000 Xr) BpaxoBye 3aralbHy Macy Cy[Ha, IO BKIIOYAE MAcy KOHCTPYKIii CylHA, BaHTaXy i manmpa. Ii
Ha3HUBAaIOTh TaKOXX TOHHa>XXCM, BaroBor BOHOTOHHa)KHiCT}O.
® The mass m in tons (1 ton = 1 000 kg) includes the total mass of the vessel, including the ship structure, the cargo and the fuel.
It is often referred to as the displacement tonnage.
¢ Cunn Fax i Fdy BKTIO9at0Th eeKTH ripoarnHaMiuHOl MacH 1 6a3yloThCs Ha JOCHIIKEHHX, 110 BpaXOBYE OYiKyBaHi yMOBH JUIS
BCIX KJIACiB BOJHHUX LUISAXIB.
¢ The forces Fax and Fay include the effect of hydrodynamic mass and are based on background calculations, using expected
conditions for every waterway class.




(3) OpienToBHI nUHAMIYHI 3HAYEHHS, MPH-
BeneHi B Tabmuii C.3, MomycKaeThCcsi KOPEK-
TYBaTH 3QJIC)KHO Bil HACTIAKIB PyHHYBaHb Y
pesynbrati ynapy cynasa. i nuHamivai 3Ha-
YEeHHSI PEKOMEHIYEThCS 30UIBIIYBATH TIPH
3HaYHMX HACIiKaX pYyHHYBaHb 1 3MEHIIY-
BaTU IIPU HE3HAYHUX, AUB. TAKOX 3.4.

(4) Sxmo He BUKOHYETHCS TUHAMIYHUN
aHaJI3 KOHCTPYKIIIA, IO MOXYTh ITiIaBa-
TUCS yapy, OPIEHTOBHI AMHAMIYHI 3HAYCHHS
3 Tabmuni C.3 peKOMEHIYEThCS MHOXKHUTH Ha
BIIIIOBITHUH UHAMIYHUN Koe(iieHT.
Hacnpasni, 3HauenHs B Tabmumi  C.3
BpaxoOBYIOTh JUHAMIYHI €peKTu B O00'€KTi,
0 yjapsie, ajne He B KOHCTpPYyKIii. Bka3iBku
I0JI0 AMHAMIYHUX PO3PAXYHKIB MIPUBECHI B
C.4.3. OpieHTOBHE 3HAYECHHS JAMHAMIYHOTO
koedimienTa ckimanae 1,3 — musa 1060BOTO
yaapy i 1,7 — nns G1aHOTO ynapy.

(5) YV 30H1 nopty cuiu, MpuBeieH1 B TAOIUII1
C.3, momycKaeThCcsi MHOXUTH Ha KOE(DIieHT
0,5.

C.4.2 Yaap cynHa Ha MOPCbKHX HIJISIXaxX

(1) Sxmo  auHAMIYHMA —— aHAT3  HE
BUKOHYIOTh, TO 3aCTOCOBYIOTh OPIEHTOBHI
3HAYEHHS CWJI BIJI yIapy CyJHa Ha MOPCHKUX
BOJIHUX LIIAXaX, K1 BKka3aHi B Tabmui C.4.

(3) The indicative dynamic values given in
Table C.3 may be adjusted depending upon
the consequences of failure of the ship impact.
It is recommended to increase these dynamic
values for high consequences of failure and to
reduce them in the case of low consequences
of failure. See also 3.4.

(3) In the absence of a dynamic analysis for
the impacted structure, it is recommended to
multiply the indicative dynamic values given
in Table C.3 by an appropriate dynamic
amplification factor. Indeed, these values
include the dynamic effects in the colliding
object, but not in the structure. For
information on dynamic analysis, see C.4.3.
Indicative values of the dynamic amplification
factor are 1,3 for frontal impact and 1,7 for
lateral impact.

(5) In harbour areas the forces given in Table
C.3 may be reduced by a factor of 0,5.

C.4.2 Ship impact for sea waterways
(1) In the absence of a dynamic analysis,

Table C.4 gives indicative values of the forces
due to ship impact for sea waterways.

Tabéauusa C.4 OpieHTOBHI 3HAYeHHS] TUHAMIYHUX CHJI B3a€MOJil P yaapi cyAHa HA MOPCHKHX BOJHMX LLIAXax
Table C.4 Indicative values for the dynamic interaction forces due to ship impact for sea water-ways

Knac cynna Josxuna (Length)| Maca (Mass) | Cuna (Force) Fg¢|Cuma (Force) Fgy®*
(Class of ship) I, m (m) mé, T (ton) kH (kN) kH (kN)
Mate (Small) 50 3000 30000 15000
Cepenne (Medium) 100 10000 80000 40000
Beruke (Large) 200 40000 240000 120000
ﬂfr’ge‘; semmake (Very 300 100000 460000 230000

rifipaBiivHy Macy.

mass.

aMaca m, T, (1 T = 1000 xr) BpaxoBye 3arajibHy Macy Cy[Ha, II0 BKIIIOYA€ Macy KOHCTPYKILI CyaHa, BAHTaXY 1
najauBa. li Ha3MBaKIOTh TAaKOX TOHHAKEM, BAaroBOK BOJOTOHHAXKHICTIO. Maca M He BKIIOYAE ONATKOBY

4The mass m in tons (1 ton = 1 000 kg) includes the total mass of the vessel, including the ship structure, the
cargo and the fuel. It is often referred to as the displacement tonnage. It does not include the added hydraulic

Bxasani CHIH Bi/NOBiJaI0Th MBUAKOCTI 6IM3bK0 5,0 M/C i BpaXoByIOTH e)eKTH T0AATKOBOI TiIpaBIiuHOl MACH.
b The forces given correspond to a velocity of about 5,0 m/s. They include the effects of added hydraulic mass.
Y neBHUX BHUITaJJKax CJ'Ii,H BpPaxoOBYBATH BIIJIMB BUCTYITHUX YaCTUH, IOTOBIICHD.

“Where relevant the effect of bulbs should be accounted for.




(2) Skmo He BHUKOHYETbCS IUHAMIYHHMA
aHaJli3 KOHCTPYKIIIA, 10 MOXYTh IiJjIaBa-
THCSL yAapy, PEKOMEHAYEThCS MHOXHUTH
OpIEHTOBHI JIMHAMIYHI 3HAYEHHS, BKa3aHi B
tabmumi C.4, Ha BIONOBITHMI IMHAMIYHUN
koediient. Hacripapi, 3Ha4eHHS B TaOIHII
C.4 BpaxoByOTh JUHAMIYHI eQeKTH B
00'exTi, MO ynmapse, aje HE B KOHCTPYKILii.
BkaziBku 1010 JUHAMIYHHAX PO3PaxyHKIB
npuseneri B C.4.3. OpieHTOBHE 3HAYCHHS
TMHAMIYHOTO KoedimieHnTa ckianae 1,3 — s
no6oBoro ynapy i 1,7 — s 6iuHOTO yaapy.

(3) VY 30H1 nopty cuiu, puBe/ieH1 B TaOIUII1
C.4, nonyckaerbcss MHOXKUTH Ha KOEQIIIEHT
0,5.

(4) UYepes B3MeHIINECHHS IIBHUIKOCTI MPH
OlYyHOMY 1 KOPMOBOMY yjAapl pEKOMEH-
IYETbCS MHOXWTH CWJIHM, TIPUBEIEHI B
tabmuii C.4, Ha xoedimient 0,3. Busna-
YaTbHUM TIPH TPOEKTYBaHHI MOXXE CTaTh
OlyHMI ynap y BY3bKHUX MpOTOKAaX, Jie
HEMOXJIMBUH JTOO0OBUH ynap.

C.4.3 YrouHeHuii aHaJi3 yaapy CcyJaHa Ha
BHYTPIlIHIX BOAHMX HLJISAXaX

(1) Jwunaamiuny  ymapry cmiry  Fq
JOMTyCKAEThCS BU3HAYaTH 3a (opMyliaMu
(C.8)—(C.13). YV npoMmy BHMAAKy PEKOMEH-
IYETbCS BUKOPHCTOBYBAaTH CEPEIHE 3HA-
YEeHHsI MacH JIIS BiIOBITHOTO KJIACy CyJHA
B Tabmuii C.3 1 po3paxyHKOBY MIBHUAKICTH
Vrd = 3 M/c, 30UIbIIIEHY HA MBUAKICTH TEYil.

(2) 3a mHeoOximHocTi BpaxyBaHHS TIiapo-
JTMHAMIYHOT MAacH PEKOMEHIIYEThCS 3aCTOCO-
BYBaTH JUIS IIbOTO 3HAYCHHS BiAMOBIIHO
10 % BuTHCHEHOT Macu BOIU IS JTOOOBOTO
ynapy 140 % — mist 6i9HOTO.

(3) Ilpu npyxuux pgedpopmanisax (mpu
Eder < 0,21 MHM) po3paxyHKOBY OTUHAMIUHY
yIapHy CHUJIy JIOIYCKAa€ThCS PO3PaXxOBYBAaTH
3a popmymnoro (C.8):

(2) In the absence of a dynamic analysis for
the impacted structure, it is recommended to
multiply the indicative dynamic values given
in Table C.4 by an appropriate dynamic
amplification factor. Indeed, these values
include the dynamic effects in the colliding
object, but not in the structure. For
information on dynamic analysis, see C.4.3.
Indicative values of the dynamic amplification
factor are 1,3 for frontal impact and 1,7 for
lateral impact.

(3) In harbour areas the forces given in Table
C.4 may be reduced by a factor of 0,5.

(4) For side and stern impact it is
recommended to multiply the forces given in
Table C.4 by a factor of 0,3, mainly because
of reduced velocities. Side impact may govern
the design in narrow waters where head-on
impact is not feasible.

C.4.3 Advanced ship impact analysis for
inland waterways

(1) The dynamic impact force Fq may be
derived from expressions (C.8) to (C.13). In
this case, it is recommended to use the average
mass value for the relevant ship class defined
in Table C.3 and a design velocity viq equal to
3 m/s increased by the water velocity.

(2) Where a hydrodynamic mass has to be
taken into account values of 10 % of the mass
of displaced water for bow and 40 % for side
impact are recommended.

(3) For elastic deformations (when Eger < 0,21
MNm) the dynamic design impact force may
be calculated from expression (C.8):

Fyne =10,95,/Ey,; MH (MN). (C.8)

(4) Ilpum nmactuunHux aedopmaniix (mpu
Edef > 0,21 MHM) po3paxyHKOBY TUHAMIYHY
yIapHY CHUJIy JIOTYCKA€ThCsS PO3PaxOBYBATH
3a popmymnoro (C.9):

(4) For plastic deformations (when Eger > 0,21
MNm), the dynamic design impact force may
be calculated from expression (C.9):



F

dyn,pl
Enepris nedopmarii Eqer, MHM, BinmoBimae
HasBHIA KiHeTWYHIH eHeprii Ea y pasi
noboBoro ymapy. Y pasi Oi4HOTO ymapy mif
KyroM o < 45° mpumyckaroTb, L0 yJap €
KOB3HUM, 1 eHeprito nedopmarii po3spa-
XOBYIOTh TAKUM YHHOM:

Edef = Ea
(5) nst po3paxyHKiB yOapHHUX CHJI HA OCHOBI
IMOBIDHICHUX METOJIB MOKHa BHKOPHC-
TOByBaTH 1H(pOpMaIiI0 TIPO IMOBIPHICHI
Mojenl 0a3sHCHHUX 3MIHHHX, SKi BU3HAYAIOTh
EHEepriro nedopmartii abo yaapHi
XapaKTEePUCTUKHU CYJIHA.

(6) Ilpu BHKOHAHHI JUHAMIYHOTO aHali3y
KOHCTPYKIIIA yIapHi CHJIM CITiJ] MOJICTTIOBaTH
y BUIJISJII HAMIBCUHYCOINAIbHUX XBUJIBOBHUX
iMynbCiB pu Fayn <5 MH (npyxuuit ynap)
abo y BUIIISIA1I TpameninoAiOHuX IMIYJIbCIB
mpu Fayn > 5 MH (muactuunuii yaap).
TpuBamicTh ~ HaBaHTaXEHHs  Ta  IHIIA
iHpopMalis npenacraBieHi Ha pucyHky C.3.

NIPYXHUH ynap
elastic impact
(den S 5 MH)

INozHaueHHst

tr — yac BUUEpNaHHs NPYXKHOCTI, C;

tp — yac mIacTU4HOroO yuapy, c;

te — yac mpyxHOI peakii, c;

ta — eKBiBaJICHTHA TPUBAJIICTH YIapy, C;
ts — 3arajgbpHa TPUBATICTD yaapy, c; ts = tr + tp + te;
¢ — IIPYXKHA )KOPCTKicTh cynHa, = 60 MH/m;

Fo — npyxHO-TIMacTryHa rpaHuyHa cuna, = 5 MH;
Xe — mpyxHa nedopmariis (< 0,1 m);

Vn — a) WIBUJIKICTD PYXY Vr IPH JIOOOBOMY yzapi;

b) WBHAKICT CydHA MiJ MOPSIMHM KYTOM JO TOYKH YIapy,

Vn = ViSin o ipu 6idHOMY yrapi.
Maca m*, o BpaxoBy€eThCS:
a) mpu J1000BOMY yzapi: 3arajibHa Maca CyjHa,

b) npu GiuroMy yaapi: m* = (M1 + Mhyar)/3

Jie M1 — Maca CyJHa i Mhydr — JOJATKOBA TiAPOIUHAMIYHA Maca.

=5,0,/1+0,128E,, MH (MN).

(1-cosa).

(C.9)

The deformation energy Eder [MNM] is equal
to the available total kinetic energy Ea in case
of frontal impact, while in case of lateral
impact with angle a < 45°, a sliding impact
may be assumed and the deformation energy
taken equal to

(C.10)

(5) Information on probabilistic models of the
basic variables determining the deformation
energy or the ship's impact behaviour may be
used for the design impact force based on
probabilistic methods.

(6) If a dynamic structural analysis is used, the
impact forces should be modelled as a half-
sine-wave pulse for Fgn< 5 MN (elastic
impact) and a trapezoidal pulse for Fayn> 5
MN (plastic impact); load durations and other
details are presented in Figure C.3.

I I
—
@

I
) t
IUIACTUYHUN yAap
plastic impact
(den > 5 MH)

Key:

tr

tp
te
ta
ts

C:

elastic elapsing time [s];

: plastic impact time [s];
- elastic response time [s];
: equivalent impact time [s];

total impact time [S]; ts= tr+ tp+ te;
elastic stiffness of the ship (= 60 MN/m);

Fo: elastic-plastic limit force = 5 MN;

Xe: elastic deformation (= 0,1 m);

vn: @) the sailing speed vr, for frontal impact;

b) velocity of the colliding ship normal to the impact point vn =
visin a, for lateral impact;

The mass m* to be taken into account is:

a) for frontal impact: the total mass of the colliding ship/barge;
b) for lateral impact: m* = (M1 + Mayar)/3;

with m1 the mass of the colliding ship or barge and mnyar the
hydraulic added mass.

Pucynok C.3 ®@yHKisl 32/1€;KHOCTI HABAHTAXKEHHS i Yacy npu yaapi cyaHa
BiAMOBiAHO Mpu npy:kHiii i nuIacTUYHIN peakuisx cyaHa
Figure C.3 Load-time function for ship collision, respectively for elastic
and plastic ship response



(7) Sxmo  Bu3HAYEHE  pO3paxyHKOBE
3HAUEHHS CHITY yJapy, HAIPUKIA] 3 TaOJIHIli
C.3, i HeoOXigHO pO3paxyBaTH TPHUBAIICTDH
HABaHTAXXEHHS, TO Macy M* IONyCKaeThCs
PO3paxoByBaTH TAKUM YHHOM:

— upu Fayn > 5 MH — npupiBHIoroun Egef,
dopmyna (C.9), 10 KiHETHYHOI eHepril
Ea = O,Sm*Vnz;

— npu Fegyn < 5 MH — 0Ge3nocepennbo 3a

dopmymoro m* = (Fayn/vn)?*(1/c), MH c?/m.

(8) Sxmo po3paxyHKOBa IIBUIKICTH HE
BKa3aHa B TIPOEKTi, TO PEKOMEHIYETHCS
BUKOPUCTOBYBaTH 3Hau€HHsA Vi = 3 M/C,
30UIbIlIEHEe HAa IIBUAKICTH Tedii; y moprax
JIOTTYCKAEThCS 3aCTOCOBYBATH IIBUJKICTh 1,5
M/c. Kyt o moke Oyt npuiinsaruit 20°.

C.4.4 YTouHeHHMH aHAJIi3 yaapy Cy/lHa Ha
MOPCHBKHUX BOAHHUX HIAXaX

(1) ¥V mnoprax pomyckaeTbcsi TNpUHAMaTH
MBHJKICTH 1,5 M/c, i yac mpuimuBy — 5 M/C.

(2) Po3paxyHKOBY NWHAMIYHY yAapHY CHITY
IUTSL MOPCHKUX BaHTKHHUX CYIIEH 3 BJIACHOIO
paroro Bimx 500 mo 300000 DWT TtoHH
JOMyCKAEThCS BU3HAYATH 32  (POPMYIIOIO
(C.11):

r— . 05 _ _
FoL| Emo+(50-L)T° | ann (for) B 21"

(7) When a design value for the impact force
Is given, e.g. taken from Table C.3, and the
load duration has to be calculated, the mass
m* may be determined as follows:

— if Fayn > 5 MN: by setting Eger, expression

(C.9), equal to the Kkinetic energy Ea =
:O,5m*Vn2,

— if Fayn < 5 MN: directly by m* =

= (Fayn/Vn)>*(1/c) [MN s?/m].

(8) When not specified by the project, a design
velocity vig equal to 3 m/s increased by the
water velocity is recommended; in harbours
the velocity may be assumed as 1,5 m/s. The
angle o may be taken as 20°.

C.4.4 Advanced ship impact analysis for sea
waterways

(1) In harbours the velocity may be assumed as
1,5 m/s and at full sea 5 m/s is recommended.

(2) The dynamic design impact force for sea-
going merchant vessels between 500 Dead
Weight Tons (DWT) and 300 000 DWT may
be determined from expression (C.11):

Foow = (C.11)
—  —05 — —2.

2,24F, [ EimpL | s (for) Eimp <L,
Ie: where:
L=L,/275m L=L,/275m
Eimp = Eimp /1425 MHm Eimp = Eimp /1425 MNm

1 1

Eimp = E meO2 Eimp = E meO2
Ta and
Fbow — MakcumaibHa yaapHa CHiIa Bif Foow is the maximum bow collision force in
HOCOBOI yactunu, MH; [MN];

Fo — mouaTkoBe 3HaUEHHS yIapHOI CHIIH, 110
nopisatoe 210 MH;

Eimp — eHepris, IO NOIJIMHAETBCA MPH
MJIaCTUYHUX JAeopMarltix;

Lpp — IOBXKHHA Cy[THA, M;

My — Maca IUIIOC J0JaTKoBa Maca IIpH
103/10BkHBOMY pyci, B [10° kr];

Vo — IOYATKOBA IIBUJKICTH CyIHa, Vo = 5 M/C
(y moptax — 2,5 m/c).

F, is the reference collision force = 210 MN;

Eimp is the energy to be absorbed by plastic
deformations;

Lpp is the length of vessel in [m];

my is the mass plus added mass with respect to
longitudinal motion in [10° kg];

Vo is the initial speed of vessel, vo =5 m/s (in
harbours: 2,5 m/s).



(3) [Ans Bu3HauYeHHS PO3PaxXyHKOBUX yJlap-
HUX CHJ Ha OCHOBI IMOBIPHICHHX METOJIIB
MO’KHA BHKOPHCTOBYBATH IMOBIpHICHI MOJe-
7i 0a3UCHUX 3MIHHUX, IO ONUCYIOTH CHEep-
riro nedopmariii abo ymapHi XapaKTepUCTHKU
CyIHa.

(4) 3 ymoBHm Oanancy eHeprii 3a Gopmynoro
(C.12) BuU3HauUaOTh MAKCUMaJIbHY BM ATUHY
CyaHa Smax.

max

2P,

(5) TpuBamicte ynapy 7o BU3HA4YalOTh 3a
dhopmynoro (C.13):

T, ~1,67 Smax

0
(6) Sxmo po3paxyHKOBa IIBUIKICTH HE
BKa3aHa B TIPOCKTi, TO PEKOMEHIYETHCS
BUKOPUCTOBYBaTH 3HAu€HHsA Vg = 5 M/C,
30UTbIlIEHEe Ha IIBHJKICTH Teuii; y moprax
JIOTMTyCKAEThCS ~ 3aCTOCOBYBATH  IIBHJKICTh
2,5 M/c.

imp

(3) Probabilistic models for basic variables
determining the deformation energy or the
ship's impact behaviour may be used where
the determination of the design impact force is
based on probabilistic methods.

(4) From the energy balance the maximum
indentation  smax IS determined  using
expression (C.12):

(C.12)

bow

(5) The associated impact duration, 7o, Is
represented by expression (C.13):

(C.13)

(6) When not specified by the project a design
velocity vig equal to 5 m/s increased by the
water velocity is recommended; in harbours
the velocity may be assumed as 2,5 m/s.



JTOJATOK D (OBOB’SI3KOBHUMN)
BUBYXW BCEPEJMHI ITPUMI-
II{EHD

D.1 BUBYXHMU IIMJY BCEPEJIUHI
INPUMIIILEHDb, B PESEPBYAPAX I B
BYHKEPAX

(1) Tun nwuny 3a3BUYail MPEACTaBISAIOTH
apameTpom MaTtepiany Kst, SIKUI
XapakTepu3ye IMOBEAIHKY Tpu BUOYXY B
3aMKHyTOMYy 00'eMi. 3HaueHHs Kst MoxkHa
BU3HAUUTU EKCIEPUMEHTAIbHO CTaHIapT-
HUMHU METOJIaMH JIJIsl KO’KHOTO THITY MTHJTY.

IMPUMITKA 1. Bumii 3nauenus Ksi mpusBomsaTh a0
OIJIBILIOrO TUCKY 1 3MEHIIYIOTh Yac HapOCTaHHS THCKY
BUOYXy. 3HaueHHs Ks; 3aekaTh BiJl TAKUX YMHHHKIB,
SK 3MiHa XIMIYHOTO CKJaay, pO3Mip YaCTHHOK 1
Bojioricte. OpieHTOBHI 3HaueHHs Ksi BKkazaHi B
Tabmuui D.1.

Ta6aumusa D.1 3navenns: Kst qis mairy
Table D.1 Kst values for dusts

ANNEX D (INFORMATIVE)
INTERNAL EXPLOSIONS

D.1 DUST EXPLOSIONS IN ROOMS,
VESSELS AND BUNKERS

(1) The type of dust should normally be
represented by a material parameter Kst, which
characterises  the  confined  explosion
behaviour. Kst may be experimentally
determined by standard methods for each type
of dust.

NOTE 1: A higher value for Kg leads to higher
pressures and shorter rise times for internal explosion
pressures. The value of Ks; depends on factors such as
changes in the chemical composition, particle size and
moisture content. Indicative values for Kg are given in
Table D.1.

Tun muny (Type of dust) Kst kH/mM? x m/c (KN/m? x m/s)
Bype Byrims (Brown coal) 18 000
Lemronosa (Cellulose) 27 000
Kaga (Coffee) 9000
Kykypynza, takox posapobiena (Corn, corn crush) 12 000
Kykypymssuuii kpoxmais (Corn starch) 21 000
3epro (Grain) 13 000
Momnounwuii mopomiok (Milk powder) 16 000
Kawm’sie Byrims (Mineral coal) 13 000
3mimani kopmu (Mixed provender) 4 000
Iamip (Paper) 6 000
T'opoxose 6oporiso (Pea flour) 14 000
dapOyBansHi pewoBunu (mirmenTn) (Pigment) 29 000
I'yma (Rubber) 14 000
XKurne 6opormHo, meanyane Gopomrao (Rye flour, wheat flour) 10 000
Coese 6opormrro (Soya meal) 12 000
Iyxop (Sugar) 15 000
Ipamsauit opomrok (Washing powder) 27 000
Hepesuna, nepesunne 6oporrao (Wood, wood flour) 22 000




[MPUMITKA 2. Ilpm BuOYXy NIy THCK JOCSTaE
CBOr0O MaKcUMalibHOro 3HadyeHHa uepe3 20-50 wmc.
[MapinHg 10 HOpMAFHUX 3HAYEHD YK€ 3aJI€KHUTh BiJl
JIETKOCKU/IHUX €JIEMEHTIB 1 TeOMeTpii MPUMIIeHHS.

MMPUMITKA 3. Jus. takox ISO 1684-a Cucremnu
3axucty Big BuOyxy. YactmHa 1. BusHaueHHs
1H/IEKCiB BUOYXY TOPIOYOTr0 IHJTY B MOBITPI.

(2) Imonry CKUIHUX €IEMEHTIB y KyOIYHHUX 1
BUTSATHYTUX  NPUMIMICHHSX, CyAHax i
OyHKepax Ha BHIAJOK BHOYXYy TIHIY
BCEPEMHI JIOMYCKAE€ThCS BU3HAYaTH 32
dopmynoro (D.1):

NOTE 2. In dust explosions, pressures reach their
maximum value within a time span in the order of 20 to 50
ms. The decline to normal values strongly depends on the
venting device and the geometry of the enclosure.

NOTE 3. See ISO 1684-a Explosion protection systems
- Part 1. Determination of explosion indices of
combustible dusts in air.

(2) The venting area of cubic and elongated
rooms, vessels, and bunkers for dust
explosions within a single room may be
determined using expression (D.1):

A=|4,485x10°xp__ x K x 059 40,027 -10 05|07 D.1
pmax St pred. max pstat pred. max

ae:
A — muIom1a CKUJIHUX €JEMEHTIB, M
Pmax — MAKCUMAJIBHIH THCK muiy, KH/M?;

2.
’

Kst — 1HOEKC UIBUIKOCTI TOPIHHS XMapHu
oy, kH/mM? M ¢, aus. (1);
Predmax —  OUIKYBaHMH  MaKCHUMAaJIbHO

3HIDKEHUH THUCK Ha CYIOHI 3 BIIKPUTHUMH
KiIanaHamu, KH/m?;

Pstat — CTaTHYHAHA THCK aKTHBAIil 3
ypaxyBaHHSM pO3MIpy ICHYIOYOi ILIOTII
CKUTHUX eJleMeHTiB, KH/M?;

V — o0'eM npumimenHs, cyaHa abo OyHKepa,

Mo,

dopmyna (D.1) 3aCTOCOBYETHCS 3
HaCTYITHUMHU OOMEKCHHSIMU:

- 0,1 M*<V<10000 Mm%

— H/ID < 2, ne H — Bucora i D — miametp
BUTATHYTOTO TPHUMIIIEHHS, CyaHa abo
OyHKepa;

— 10 kH/M? < psat <100 kH/M? pyitnyBaHHS
maHejged 1 OUCKIB 3 MaJO0 Macoio, IIo
MiIIa0ThCS Maibke 6e3 iHepIii;

— 10 KI‘I/M2 S pred,max S 200 KH/MZ,

— 500 kH/™m? < Pmax <1000 kH/M? st

1000 kH/mM? m ¢t < Kst < 30 000 kH/M? m ¢t
BIJIIIOBIJIHO;

— 500 kH/m? <Pmax <1200 kH/M? st

30000 kH/m? M ¢t < Kst < 80000 kH/M? m ¢,

(3) Ilmomyy nerkOCKUAHMX €NEeMEHTIB Yy
NPSIMOKYTHUX ~ 3aMKHYTHX  NPUMIIICHHIX
MOKHa BU3HAYHTH 32 Gopmynoro (D.2):

A= |:4’ 485)(10_8 X Proax X KSt X pBem-o,seg +0, 027( P

where:

A is the venting area [m?];

Pmax IS the maximum pressure of the dust
[KN/m?];

Kst is the deflagration index of a dust cloud
[KN/m? m s, see (1);

Pred.max IS the anticipated maximum reduced
pressure in the vented vessel [KN/m?];

Pstat IS the static activation pressure with the
size of existing venting areas [kKN/m?];

V is the volume of room, vessel, bunker [m?].

Expression (D.1) is valid with the following
restrictions :

~0,1m*<V<10000m?

— H/D < 2, where H is the height and D the
diameter of elongated room, vessel or bunker;

— 10 KN/m? < pstar <100 KN/m?, rupture disks
and panels with low mass which respond
almost without intertia;

— 10 kN/m2 S pred,max S 200 kN/mz,

— 500 KN/m? < pmax <1000 kN/m? for

1000 kN/m?* m s < Kst <30 000 kN/m* m s
respectively;

— 500 kKN/m? <pmax <1200 kN/m? for

30000 kN/m? m s < Kst < 80000 kN/m? m s™.

(3) The venting area of a rectangular enclosure
may be determined by using expression (D.2):

10) Py, *° VO, (D.2)

stat



ae:
A — I01I1a CKUTHUX E€JIEMEHTIB, M
Pmax — MAKCUMAJIbHKH THCK muiy, KH/M?;

2.
’

Ka — koedilieHT MIBUAKOCTI TOPIHHSA XMapH
iy, kH/mM? M ¢, nus. (1);

PBem — THCK, IIIO BIANIOBiZa€ pO3PaxyHKOBIH
MIITHOCT1 KOHCTPYKIIii, kH/M?;

Pstat — CTATUYHUN TUCK aKTUBAIlii KJIAMaHIB 13
ypaxyBaHHSIM pO3Mipy ICHYIOYOI IUIONIMHH
CKUIHHX efeMeHTiB, kH/M?;

V — o0'eM #OpsSIMOKYTHOTO 3aMKHYTOI'O
MIPUMIIIIEHHS, M,

dopmymy (D.2) 3aCTOCOBYIOTh 3
HACTYITHUMHU 0OMEKEHHSIMHU:

— 0,1 M*<V <10 000 m?;

— La/De < 2, ne L3 — makcuManibH#iA po3Mip
npumimenss; De = 2(L1 X Lo/7 )% Lii Ly —
1HIII1 PO3MIPU MPUMILLIEHHS;

— 10 xH/M? <pstar <100 xH/M?, pyitHyBanHs
maHeje 1 OUCKIB 3 MaJlol0 Macolo, IO
MiJIal0Thes Maiixke 06e3 1HepIIil;

— 10 KkH/M? < Pred.max < 200 kH/m?

— 500 kH/M? < pmax <1000 xkH/m? kH/M? st
1000 kH/m* m s < Kst <30 000 kH/m* m s™

— 500 xkH/m? <pmax <1200 kH/M? st
30000 kH/M? M ¢ < Kgt < 80000 kH/M? M ¢

(4) Jnst BuTATHYTUX TipuMitiens mpu La/Dg >
2 ciig BpaxOoBYBaTH HACTYITHE 30UIbIICHHS
IUIOI €JIEMEHTIB, 1110 CKHIAIOTHC:

where:

A is the venting area [m?];

Pmax IS the maximum pressure of the dust
[KN/m?];

K, is the deflagration index of a dust cloud
[KN/m? m s, see (1);

peem IS the design strength of the structure
[KN/m?];

Pstat IS the static activation pressure with the
size of existing venting areas [KN/m?];

V is the volume of rectangular enclosure [mq].

Expression (D.2) is valid with the following
restrictions :

—-0,1m®<V<10000 m?

— Ls/De < 2, where L3 is the greatest
dimension of enclosure, De = 2(L1 X Lao/z )%,
L, and L. are other dimensions of enclosure

— 10 kKN/m? <pstar <100 KN/m?, rupture disks
and panels with low mass which respond
almost without intertia

-10 kN/m2 < Pred.max < 200 kI\I/IT(l2

— 500 KN/m? < pmax <1000 kN/m? for

1000 kN/m? m s < Kst <30 000 kN/m* m s
respectively

— 500 KN/m? <pmax <1200 kN/m? for

30000 kN/m? m s < Kst < 80000 kN/m? m s,

(4) For elongated rooms with Ls/Dg > 2 the
following increase for the venting area should
be considered:

AA, = A(—4,305log py,, +9,368)log L,/ D, (D.3)
ne: where:
AAy — 30UIBIIEHHS IUIOHI  CKHAHHX AAn is the increase for venting area [m?].

eJIEMEHTIB, M2,

D.2 BUBYXHU TPUPOJHOI'O I'A3Y

(1) ¥V OyniBnsx 13 MiAKIIOYEHHSM MPUPOI-
HOTO ra3y KOHCTPYKIii IOMYyCKaeThCs po3pa-
XOBYBAaTH Ha BUOYX MPHUPOIHOTO razy ycepe-
JMH1 TPUMIIIeHb, BUKOPUCTOBYIOUM €KBiBa-
JICHTHHMH CTaTUYHMI HOMIHAJBHUN THUCK, IO
BHU3HauvaeThes 3a popmynamu (D.4) 1 (D.5):

D.2 NATURAL GAS EXPLOSIONS

(1) For buildings provided for having natural
gas installed, the structure may be designed to
withstand the effects of an internal natural gas
explosion using a nominal equivalent static
pressure given by expressions (D.4) and (D.5):

pd = 3+ pstat (D4)

abo

or

Py =3+ Py /2+0,04/ (A IV )’ (D.5)



MIPUIMAETHCS OUTBINIE 3 IBOX 3HAYCHb,
Ie:

Pstat — PIBHOMIPHO PO3MOJIUIEHUI CTaTHYHUI
THUCK, TpU SKOMY BiIOYBa€TbCs CIIpaLlio-
BaHHSI JICTKOCKH/IHUX eleMeHTiB, KH/M?;

Ay — IUTOIIA JIETKOCKUIHUX SIEMEHTIB, M2,

V — 06'eM IIPSAMOKYTHOTO MpUMIIIEHHS, M°.

®opmymu  (D.4) Ta (D.5) nmidichi s
npumimmess o6'emom 10 1000 M2,

[MPUMITKA. Twuck Bim ropiHHS e(EeKTHBHO i€
OZIHOYAaCHO Ha BCI OrOPO/DKYBaJbHI NEPEKPHUTTS
MIPUMIILEHHSI.

(2) ¥V Tux BUMNankax, KOJH JIETKOCKUIHI Oy-
JIBEJIbH1 €JIeMEeHTH IPUMILICHHS XapaKTepu-
3YIOThCSl PI3HUMH 3HAUEHHSMU Pstat, CI1 BU-
KOPHCTOBYBaTH MaKCHMajbHE 3HAUEHHS Pstat.
3naveHns Py > 50 kH/M? He BpaxoByIOT.

(3) BimHomeHHs TUIONI JIETKOCKUIHUX €Jle-
MEHTIB /10 00'eMy TIOBHHHE 3aJ0BOJILHITH

ymoBy (D.6):

whichever is the greater,

where:

Pstat is the uniformly distributed static pressure
at which venting components will fail, in
(KN/m?);

A\ is the area of venting components, in m?;

V is the volume of rectangular enclosure [mq].

Expressions (D.4) and (D.5) are valid for a
room up to 1 000 m® total volume.

NOTE. The pressure due to deflagration acts effectively
simultaneously on all of the bounding surfaces of the
room.

(2) Where building components with different
Pstat Values contribute to the venting area, the
largest value of pswt should be used. No value
of pq greater than 50 kN/m? need be taken into
account.

(3) The ratio of the area of venting
components and the volume should comply
with expression (D.6):

0,05 (1/m) < AuV < 0,15. (D.6)

D.3 BUBYXHU B ABTOMOBIJIbHUX I
SAJIIBHUYHUX TYHEJIAX

(1) ¥V pasi nmeronanii B aBTOMOOUTBHHX 1
3aTI3HUYHUX TYHEJSIX JIOTTYCKA€EThCS
3aCTOCOBYBAaTH (YHKIIIO 3aJIEKHOCTI MK
THUCKOM 1 YacoM BIiAMOBIAHO 10 Gopmysn
(D.7)-(D.9) (muB. pucynok D.1a):

p(x,t)= poexp{—[t—%}to} mst (for) |

D.3 EXPLOSIONS IN ROAD AND RAIL
TUNNELS

(1) In case of a detonation in road and rail
tunnels, the pressure time function may be
determined using expressions (D.7) to (D.9),
see Figure D.1 (a):

x

X X
Sté——|—, (D.7)
CZ Cl

O |

x| _|x x| |x X
p(X,t)=p,exp —[U—Zujlto qust (for) U—UStsU, (D.8)
CZ Cl CZ CZ
p(x,t)=0 mus Beix inmmx ymos (for all other conditions) , (D.9)
ne: where:
Po — mikoBuit Tuck (= 2000 xkH/M®> mns Po is the peak pressure (= 2 000 kN/m? for a

3BHYAIHOTO MaJIMBAa 13 3pIIKEHOTO Ta3y);

d — MBHAKICT PO3MOBCIOKCHHS yIapHOT
xsui (~ 1800 m/c);

Co— mBUAKICTH PO3MOBCIOKEHHS 3BYKY B
rapsuux razax (~ 800 m/c);

to — mocriiina vacy (= 0,01 ¢);

|X| — BincTaHb 10 EHTPY BUOYXY;

t —vac.

typical liquefied natural gas fuel,

d is the propagation velocity of the shock
wave (~ 1 800 m/s);

C. is the acoustic propagation velocity in hot
gasses (~ 800 m/s);

to is the time constant (= 0,01 s);

x| is the distance to the heart of the explosion;
t is the time.



(2) VYV Bumagky BHUKUAY

HOJIYM sl

B

aBTOMOOUTBHUX 1 3aJi3HUYHUX TYHEIAX
JIOITYCKAETHCS BPaXOBYBATH HACTYIIHY KPUBY

«ruck—vacy (pucynok D.1(b)):

(2) In case of a deflagration in road and rail
tunnels, the following pressure time
characteristic may be taken into account, see
Figure D1(b):

p(t):4p0t£(1—t£j mis (for) 0<t<t,, (D.10)
0 0

ae: where :

po — mikoBuid THCK (= 100 kH/™M mis po is the peak pressure (=100 kN/m? for a

3BUYAHOTO TIAJIMBA 13 3PIIPKEHOTO Ta3y);

to — nocriitna vacy (= 0,1 c);
t —4ac.

(3) Tuck, Buznauenuii 3a popmynoro (D.10),
MOXe OyTH BHUKOPHCTaHHHHA IS

BHYTPILIHBOT TOBEPXH1 TYHENIO.

Po

BCl€l

typical liquefied natural gas fuel;
to is the time constant (= 0,1 s);
t is the time.

(3) The pressure determined by expression
(D.10) may be used for the entire interior
surface of the tunnel.

0 X
C1

X

C2

f 0 fo t

Pucynok D.1 Tuck sik ¢pyHkuist yacy s aeronauii (a) i nedgiarpauii (b)
Figure D.1 Pressure as a function of time for (a) detonation and (b) deflagration
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1 3mina no IlepenmoBn

Hayionanvuuii /Jooamox, 2-1i nynkm, cmpykmy-
pa nepeniky HayioHalbHUX npuopimemis, 4-i,
5-u ma 6-u paoxu, eunyuumu “P” 3 "3.3(2)P" i 6
YUx mpbox paoKax.

Hayionanvnuii /looamox, 2-1i nynkm, cmpykmy-
pa nepeniky HAYiOHANbHUX Npuopimemis, 4-u
pAooOK 3 KiHya cmpykmypu, oonosuumu 'P"
nicisa "4.6.3(4)".

2 3mina 10 1.6

Ilynkm (1), Jlamuncoki enuxi nimepu, 6usHa-
yenns ona Fdx, 3amiHUTH "QpoHTaNIBHE 3YyCHII-
" na "cwna, MO i€ HA TIEPEAHIO CTOPOHY
OTIOPHOT KOHCTPYKIIii (PppoHTaNBHE 3ycuiuis)".

Ilynkm (1), Jlamuwucoeki eenuxi Jnimepu,
susnavenus Fay, 3aminumu “0oxoBe 3ycwiuis’
Ha ‘“‘cuia, 1o Jiie Ha OOKOBY CTOPOHY OMOPHOT
KOHCTpPYKUIi (OOKOBE 3ycHIIs)”.

Ilynkm (1), Jlamuwucoxi eenuxi nimepu,
suzHauents K eunyuumu éce 8uUsHaueHHs:

"Ke iHmekc nediarparii xmapu rasy' .

Ilynkm (1), Jlamuncoxi mani nimepu, midxc
euznHavennamu "'b" Ta "h", oOonosnumu
HACMYNHUM GU3HAYEHHSIM.

"d BizcTaHb BiJ KOHCTPYKTHBHOI'O €JIEMEHTA 10
LEHTPY JIiHIi JOPOTH M NUIAXY'".

Ilynxkm (1), Jlamuncoxi mani nimepu, uzHayeH-
HA S, 3amiHumu "BIICTaHb MDK KOHCTPYKTHB-
HUM €JIEMEHTOM 1 OCBOBOIO JIIHIEIO JOpOru abo
peiikoBoro nuisixy' Ha "BIACTaHb MDK KOHCT-
PYKTUBHUM €JIEMEHTOM 1 MICIIsI, Jie TPAHCIIOPT-
HUH 3acib 3anumae cMyry pyxy'.

3 3mina o 3.3

Ilynkm (2), nionynkm a), IIPUMITKA 1, 3emi-
numu "llpuknan 3actocyBaHHs Aq IpUBEIEHUN
B A.8" na "3pobneno nocwianus y A.8."

Ilynkm (2), nionynxkm c), IIPUMITKA 3, euny-
yymu "Tlpuknagu 3acTOCyBaHHS BKa3aHUX
CTpaTeriil 10 KOHCTPYKIii Oy/iBesb MICTAThCS

1 Modifications to Foreword

National Annex, 2nd paragraph, gridline of the
list of national choices, 4th, 5th and 6th rows,
delete “P” from "3.3(2)P" in these three cells.

National Annex, 2nd paragraph, gridline of the
list of national choices, 4th row before the end
of the gridline, add "P" after "4.6.3(4)".

2 Modifications to 1.6

Paragraph (1), Latin upper case letters,
definition of Fqy, replace "frontal force" with
"force on the front side of the supporting
structure (frontal force)".

Paragraph (1), Latin upper case letters,
definition of Faqy, replace “lateral force” with
“force on the lateral side of the supporting
structure (lateral force)”.

Paragraph (1), Latin upper case letters,
definition of Kg, delete the whole definition:

"Kg deflagration index of a gas cloud™.

Paragraph (1), Latin lower case letters,
between the definitions of "b™ and "h", add the
following definition:

"d distance from the structural element to the
centre-line of the road or track".

Paragraph (1), Latin lower case letters,
definition of s, replace "distance from structural
element to centre-line of road or track™ with
"distance from the structural element to the
point where the vehicle leaves the trafficked
lane™.

3 Modifications to 3.3

Paragraph (2), entry a), NOTE 1, replace "An
example of the application of Ag4 is given in
A.8" with "Reference is made in A.8."

Paragraph (2), entry c¢), NOTE 3, delete
"Examples relating to the use of the approaches
for buildings are given in Annex A.".



B Jlogatky A."
4 3mina go 4.3.1

Ilynkm (1), 3aminumu [IPUMITKY 2 ha
HACMYNHY:

“TIPUMITKA  2: Hamionaneuuii  JlomaTok  Moxe
BHU3HAYaTH CWIy sK QYHKIIIO BijgctaHi S BiX
KOHCTPYKTUBHOT'O €JIEMEHTY 10 MICIIsl, /i€ TPAHCIIOPTHUI
3aci0 3amuiae CMyry pyxy, npu pomy d € BiJCTaHHIO
BiJl LEHTPY JiHii moporn 4yu nuisixy. lHpopmanis mono
BIUIMBY BIJICTaHi S, y BUIAgKax 3aCTOCYBaHHS, MO)KHA
sHaith y Jonatky C.”

5 Saminu 10 4.3.2

Ilynxkm (1), nosnauenusn Pucyuky 4.2, 3aminumu

susnauenns “h”, “ho” ma “h1” macmynnum
YUHOM:
«h  ¢isuyna BigcTaHb — BHCOTA MK

MOBEPXHEI0 JOPOKHBOTO MOJOTHA 1 HUKHBOIO
KPOMKOIO TPOTOHHOi KOHCTPYKIii B TOYIIl

ynapy

ho BimcTanp MDK [OBEPXHEIO JOPOTH i
HIDKHBOIO KPOMKOIO TIPOTOHHOI KOHCTPYKIIIi,
HUKYE 3a SKy yJap Ha BEpPXHIO YacCTUHY
CHOPY/AM MOTPIOHO BPaxOBYBATH MOBHICTIO 0e3
OyIb-sIKOTO  3MeHIIeHHs.  PexoMmeHaoBaHe
3nadeHHs ho = 5,0 M (cimig Jogatd  IOMYCKH Ha
BEPTUKAIbHUI MPOTIH MPOTOHHOI KOHCTPYKIIIT
Ta NPOrMH MOCTY B LUIOMY 3 YpaxXyBaHHSIM
OYiKyBaHUX JedopmMalliii OCHOBH)

h1 3HaueHHs BiAcTaHi MDK ITOBEPXHEIO
JOPOKHBOTO TOJOTHA 1 HIKHBOK KPOMKOFO
MPOTOHOT KOHCTPYKIIii, BHUIIIE SKOTO yaapy He
noTpibHo Opatu 1m0 yBaru. PexomeHnmoBaHe
3naveHHs h1 = 6,0 M (cmig goaTu TOMYCKH Ha
BEPTUKAIBHUI MPOTIH MPOTOHHOI KOHCTPYKIIIT
Ta TPOTMH MOCTY B LUIOMY 3 YypaxXyBaHHSIM
OuiKyBaHUX JedopMalliii OCHOBN)

6 3mina 10 4.6.1

Ilynkm (5), nicnsa "no6osa cuna Fax"', dooamu
"(y HampsMKy HOPMAJIbHOTO 3MILICHHS, SK
MPAaBUJIO MEPHEHAUKYIIPHOTO A0 TMPOJOJIbHOI
BiCl BEPXHbOI YACTUHHU MPOTOHHOT KOHCTPYKIIiT
(Hactumy)".

7 3mina g0 A.4

4 Modification to 4.3.1

Paragraph (1), replace NOTE 2 with the
following one:

“NOTE 2: The National Annex may prescribe the force
as a function of distance s from the structural element to
the point where the vehicle leaves the trafficked lane and
d the distance from the structural element to the centre-
line of the road or track. Information on the effect of the
distance s, where applicable, can be found in Annex C.”

5 Modification to 4.3.2

Paragraph (1), key of Figure 4.2, replace the
definitions for “h”, “ho” and “hi1” with the
following:

“h is the physical clearance between the road
surface and the underside of the bridge deck at
the impact point

ho is the clearance between the road surface and
the underside of the bridge deck, below which
an impact on the superstructure need to be
taken into account without any reduction. The
recommended value of ho is 50 m (+
allowances for vertical sag curve and deflection
of the bridge, and expected settlements)

hz is the clearance between the road surface and
the underside of the bridge deck, above which
no impact need to be considered. The
recommended value of hy is 6,0 m (+
allowances for future re-surfacing, vertical sag
curve and deflection of the bridge, and expected
settlements)."

6 Modification to 4.6.1
Paragraph (5), after "a frontal force Fux", add
"(in the direction of the normal travel, usually

perpendicular to the longitudinal axis of the
superstructure (deck))".

7 Modification to A.4



Ilynxkm (1), nepenix nionynkmy ¢), IIPUMITKA
3, 0ooamu *, BimmoBmHO a0 3.3.(1)P” nicns
“IpUIIEerIuX MOBepXiB”.

8 3mina o A.5.2

Ilynkm (2), Pieusinus (A.3), saminumu "T\" na
'ITi'I.

9 3mina 10 A.6
Ilynxm (3), saminumu “1.11.1” na “1.5.11”".
10 3mina 10 A.7

Ilynxm (1), saminumu “A.4(1)C” na “A.4(1)c)”.

11 3mina 10 B.4.2

Ilynkm (1), 3aminumu “Pucynox B.2” na
“Pucynok B.23”.

Pucynok B.2, nasey, zaminumu “Pucynox B.2”
Ha “Pucynok B.2a”.

Pucynox B.2, no3HayenHs, 3aMinumu
“Ilosicaenns:” na “Knaccudikaris:”

12 3aminu 10 B.5

Ilynkm (4), psaook 6e3nocepeduvo nicis
nepeniky ma nepeo NPUMIMKOW 3AMIHUMU
“IHAEKC AKOCTI CIY)KOM~ Ha “TIOKA3HMK SKOCTI B
nepion excrtyararil (LQI)”.

Ilynkm (5), nepenix y nionynkmax b), ¢) ma d),
saminumu nocunanua «Pucynox B.2a» wa
nocunanns “Pucynox B.2b”.

Ilynkm (5), nicisn nepeniky nionynkmy d),
oooamu:

Paragraph (1), list entry c), NOTE 3, add “, in
accordance with 3.3.(1)P” after “adjacent
storeys”.

8 Modification to A.5.2

Paragraph (2), Equation (A.3), replace "T,"
with "T;".

9 Modification to A.6
Paragraph (3), replace “1.11.1” with “1.5.11”,
10 Modification to A.7

Paragraph (1), replace “A.4(1)C” with
“A.4(1)ec)”.

11 Modifications to B.4.2

Paragraph (1), “Figure B.2” with “Figure
B.2a”.

Figure B.2, title, replace “Figure B.2” with
“Figure B.2a”.

Figure B.2, key, replace “Clarification:” with
“Classification:”

12 Modifications to B.5
Paragraph (4), line immediately after the list

and just before the note, replace “quality index
of life” with “life quality index (LQI)”.

Paragraph (5), list entries b), ¢) and d), replace
references to “Figure B.2a” with references to
“Figure B.2b”.

Paragraph (5), just after list entry d), add:



Tsoxki
Severe
Bucoxki
High
Huseki
Low
Cepenni
Medium
Jyxe HU3bKI
Very low
Hacminok
TTOIIKOKEHHS
consequence
BipOT'iIHICTh

probability

Hdyxe HU3bKI Husbki
Very low Low

JIyxe BHCOKI
Very High

Cepenni Bucoxki
Medium High

Pucynok B.2bMosxknunBe npejctaBieHHs pe3yJibTaTiB KiJIbKICHOT0 aHAJII3Y PU3HKY
Figure B.2bPossible presentation diagram for the outcome of a qualitative risk analysis"

13 3mina g0 B.9.2

Ilynkm  (2), Pieusanna (B.2), 3aminumu
nosnavenusn “pP” na “P”.

Ilynkm (2), nicns Pieuaunnsa (B.2), 3aminumu
“J" HOMIKO/KEHOTO CTaHy KOHCTPYKIIl Ipm
nactanHi " 3arposm Ta PSk |D))” na « j"
MOIIKO/DKEHOTO ~ CTaHy  KOHCTPYKIT  IpH
HacTanHi i 3arposu ta P(Sk |Dj)”.

14 3aminu 10 B.9.3.2

Ilynkm  (2), Pisnanna (B.4), szaminumu

NO3HAYEHRHA O HA @ .

Ilynkm (2), Pisusnns (B.5), saminumu piensinns

na nacmynne "F = \/mer2 = \/mk(Vo2 —2as) "

€9

Ilynkm (2), Pisusnus (B.5), susmauenns “x”,
dodamu “‘enacTudHa’” nepeod ‘*KOPCTKICTH”.

15 3mina no B.9.4

Ilynkm (1), IIPUMITKA, 3aminumu “4.5.12” na
“4.5.1.2”.

16 3mina go C.3

Ilynxkm (1), Pienanns (C.6), saminumu

“vp = (V" —288) » g =V, —2as >

Iynkm (2), Tabauya C.1, 3-a xonouxa, 7-i

13 Modifications to B.9.2

Paragraph (2), Equation (B.2), replace symbol
6Gp), With ‘GP”.

Paragraph (2), after Equation (B.2), replace
“of the J" damage state of the structure given
the 1" hazard and PS¢ |Dj )” with “of the j"
damage state of the structure given the i
hazard and P(Sk |Dj )”.

14 Modifications to B.9.3.2

Paragraph (2), Equation (B.4), replace symbol
GGa’, With ‘G¢’,.

Paragraph (2), Equation (B.5), replace the
equation with " F = Jmkv,? = fmk(v,* - 2as) "

Paragraph (2), Equation (B.5), definition of
“x”, add “spring” before “stiffness”.

15 Modification to B.9.4

Paragraph (1), NOTE, replace “4.5.12” with
“4.5.1.2”.

16 Modifications to C.3

Paragraph (1), Equation (C.6), replace

v = (V" —285) > with “y,=+/Vo” —28S

Paragraph (2), Table C.1, 3rd column, 7th row,



paook saminumu “Raleigh” na “Rayleigh”.
17 3mina g0 C.4.3

Ilynkm (6), zaminumu noeuicmio Pucynox C.3
Ha Pucynok, nasedenuii Hudxcue:

replace “Raleigh” with “Rayleigh”.
17 Modification to C.4.3

Paragraph (6), replace the whole Figure C.3
with the figure below:

NpYKHUI ynap
elastic impact
(den <5 MI‘D

¥

— L —m s
t =2dm'/c=2t,

TUTACTUYHUN ylap
plastic impact

o 0 (Fo+Fyp )12
t=x /v,
tomv, /F,

te= 1142 =4y m"Jc

Io3zHaueHHs

tr — yac BUUEpNaHHs NPYXKHOCTI, C;

tp — yac mIacTU4HOroO yaapy, c;

te — yac npyxHoi peaxui, c;

ta — eKBiBaJIEHTHA TPUBAJIICTH YIapy, C;
ts — 3arajbHa TPUBAJICTB YAapy, UL INIACTMYHOTO yAapy, ¢; ts =
tr + tp + te;

¢ — IIPYXKHA XKOPCTKicTh cynHa, = 60 MH/m;

Fo — npyxHbO-1I1aCTHYHE TpaHUYHE cuia, = 5 MH;

Xe — IpyxHa aedopmais (= 0,1 m);

Vn — a) LIBUJIKICTb PYXY Vr IPH JIOOOBOMY yzapi;

b) mBHAKICTH CyAHA i NPSIMUM KYTOM JI0 TOYKH yaapy, Vn =
ViSin o pu GigHOMY yzHapi.

Ipu dponTanpHOMY ymapi Maca M* BpaxoBye 3arajibHy Macy
cyaHa; mpu 6iuHOMY ymapi: m* = (M1 + Mhyar)/3, 1e M1 — maca
Oe3rnocepesiHbO CyfHa i Mhydr — JOJATKOBA TiJpOJMHAMIYHA
Maca.

Key:

tr: elastic elapsing time [s];

tp: plastic impact time [s];

e: elastic response time [s];

a: equivalent impact time [s];

s: total impact time [S]; ts= trt+ tp+ te;

— =+ —

c: elastic stiffness of the ship (= 60 MN/m);

Fo: elastic-plastic limit force = 5 MN;

Xe: elastic deformation (= 0,1 m);

vn: @) the sailing speed vr, for frontal impact;

b) velocity of the colliding ship normal to the impact point va =
visin a, for lateral impact;

For frontal impact the mass m* to be taken into account is the
total mass of the colliding ship/barge; for lateral impact: m* =
(m1 + mnyar)/3; where ma the mass of the directly colliding ship
or barge and mnyarthe hydraulic added mass.

Pucynok C.3 @yHKIis 32/1€;KHOCTI HABAHTAXKEHHS i Yacy npu yaapi cyaHa
BiAMOBiAHO Mpu npy:kHiii i niIacTu4HiNi peakunii cyagHa
Figure C.3 Load-time function for ship collision, respectively for elastic
and plastic ship response

18 3mina no C.4.4

18 Modifications to C.4.4



Bunyuumu nosuicmio Ilynkm (1) ma 3aminumu
HOMepa NOCHIOYIOUUX NYHKMIG, MAKUM YUHOM
wob 6oHU OyIU NepeHyMepo8ani 8i0N0BIOHO
nouunarowu 3 "(1)" (ranpuxnao, 3aminumu
nomep Ilynkmy "(2)" na "(1)", a nomim nomepu
Ilynkmy "(3)" na "(2)", "(4)" na "(3)", "(5)" na
"(4)" ma "(6)" na "(5)").

Iynkm (2), zaminumu “Eimp = % MV ” Ha
“Eimp = Y2 MV}

Ilynkm (2), Piensauna (C.11), nosznauenns
3aMIHUMU

“ Vo — MovyaTKOBa MIBHJKICTh CyaHA, Vo = 5 M/C
(y moprax — 2,5 mM/c)”

Ha.

“Vr IBUKICTH IJIaBaHHS (IIBUIKICTh MPHU 31TK-
HEeHHi) cyaHa, Vr = 5m/c (y mopTtax: 2,5 m/c)”.

Ilynkm (4), Pisnannsa (C.12), saminumu “Ppow”
Ha “Fbow”.

Ilynxkm (5), Pienanuns (C.13), saminumu

“To = 1,67 S\n;ax » 1a “To = 1,67 SmaxdVi”.

0

Ilynkm  (6),  3aminumu  “pO3paxyHKOBY
WIBUIKICTE Vid~  Ha “IUBUIOKICTH IUIABAHHSI
(IIBUIKICTH TP 3ITKHEHH1) Vr .

19 3mina mo D.1

Ilynkm (1), IIPUMITKA 3, szaminumu “1SO
1684-a” na “ISO 6184-1".

20 3mina g0 D.3

Ilynkm (1),  noswmauenwss 0o  piGHsHb,
L1} L1} mmn . n n
susznauenns "po”, dodamu )" mixc "razy" Tta

Ilynkm (1), nosnauennss 00 piensanb 3amMiHUmMU
“C1” Ha “C1” Ta 3amiauTH “C2” Ha “Co”.

Ilynkm  (2), Pienanns (D.10), 6 «kinyi

n.n

suzHauenHs Po, dooamu )" mixc "razy" Ta";".

Delete the whole Paragraph (1) and replace the
numbers of the subsequent paragraphs so that
they are correctly renumbered from "(1)"
onwards (i.e. replace Paragraph number "(2)"
with "(1)", and then Paragraph numbers "(3)"
with "(2)", "(4)" with "(3)", "(5)" with "(4)" and
"(6)" with "(5)").

Paragraph (2), replace “Eimp = % myVs” with
“Eimp =1 mxvr2

Paragraph (2), Equation (C.11), key, replace:
“Vo is the initial speed of the vessel, vo = 5m/s
(in harbours: 2,5 m/s)”

with:

“vy is the sailing speed (impact velocity) of the
vessel, Vi = 5m/s (in harbours: 2,5 m/s)”.

Paragraph (4), Equation (C.12), replace “Ppow”
W|th “Fbow”.

Paragraph (5), Equation (C.13), replace

“To= 1,67 Scax ” With “To = 1,67 Smax/Vi”.

0

Paragraph (6), replace “design velocity Vig”
with “sailing speed (impact velocity) Vi .
19 Modification to D.1

Paragraph (1), NOTE 3, replace “ISO 1684-a”
with “ISO 6184-17.

20 Modifications to D.3

Paragraph (1), key of the equations, definition
of "po", add ")" between "fuel" and ";".
Paragraph (1), key of the equations, replace

“C1” with “c1” and replace “C” with “c,”.

Paragraph (2), Equation (D.10), end of the
definition of po, add ")" between "fuel" and ";".
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