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HAUIOHATbHUI BCTYMN

Llen ctaHgapTt € ToTOXXHUM nepeknagom Eurocode 1. Actions on structures - Part 1-7. General actions - Accidental actions (€spokoa 1. Lji Ha KOHCTPYKLIi.
YactuHa 1-7. 3aranbHi gii. Ocobnuei guHamidHi BNAmMBM) 3 TexHiYHoo nonpaskoto EN 1991-1-7:2006/AC:2010.

DokymeHT (EN 1991-1-7:2006) niarotoBneHo TexHiyHum komitetom CEN/TC 250, cekpeTapiatom sikoro kepye BSI.

[o HauioHanbHOro CTaHAapTy AOJTyYEHO aHIMIOMOBHUIA TEKCT.

Ha TepuTopii Ykpainm sk HauioHanbHU cTaHaapT gie niBa konoHka Tekcty ACTY-H B EN 1991-1-7:2010 Eurocode 1. Actions on structures - Part 1-7.
General actions - Accidental actions (€Espokog 1. [ii Ha koHCTpyKuji. YacTuHa 1-7. 3aranbHi aii. Ocobnuei AuHaMiYHi BNIMBK), BUKNageHa YKPaiHCbKOK
MOBOIO.

BignosigHo go OBH A.1.1-1-2009 "Cucrtema craHgaptu3auii Ta HOpMyBaHHS B OyAiBHMUTBI. OCHOBHI MONOXEHHA" Len craHgapT BiAHOCMTLCA [0
komnnekcy B.1.2 "Cucrema HaginHocTi Ta 6e3nekn B OyaiBHULTBI".

CTtaHgapT MiCTUTbL BUMOIU, SIKi BiAMOBIigalTb YUHHOMY 3aKOHOA4aBCTBY YkpaiHu. HaykoBo-TexHi4Ha opraHidauis, BignosiganbHa 3a uein craHgapt - TOB
"YkpaiHCbKui IHCTUTYT CTaneBux KOHCTPYKLin iMm. B.M. LLUumaHoBcbkoro". [l1o cTaHaapTy BHECEHO Taki peaakuinHi 3MiHu:

- cnoBa "uein MbkHapo4HUN cTaHaapT" 3aMiHEHO Ha "uen ctaHgapT”;

- CTPYKTYpHi enemeHTu craHgapty: "ObknaguHka", "Mepegmosa"”, "HauioHanbhuin BcTyn", "BusHavyeHHa noHsTh" Ta "Bibniorpadivni gaHi" - ogopmneHo
3riHO 3 BUMOramu HauioHanbHOT ctaHgapTusadii Ykpainu;

- 3"Mepeamosu go EN 1991-1-7" y uen "HauioHansHuit BCTYn" B3sTO Te, WO 6e3nocepeaHbo CTOCYETLCS LibOro CTaHaapTy;

- HauioHanbHWI JOBIAKOBUI [OAATOK HABEAEHO SK HACTAHOBY ANS KOPUCTYBaYIB.

MNepenik HauioHanbHUX ctaHaaptiB Ykpainu (ACTY), ineHTudnux MC, nocunaHnHs Ha ki € B EN 1991-1-7:2006, HaBegeHo B goaartky HA.

Konii MC, He npuiHATUX SK HaUiOHanbHi CTaHAapTu, Ha ski € nocunadHa EN 1991-1-7:2006, moxxHa oTpumatu B [ONMOBHOMY (QOHAI HOPMATUBHUX
nokymenTis O "YkpHOHLL".

TexHiyna nonpaska EN 1991-1-7:2006/AC:2010 go EN 1991-1-7:2006 nogaHa B kiHui ACTY-H B EN 1991-1-7:2010.



BCTYN
Llen esponenceknin ctangapt (EN 1991-1-7:2006) nigrotoBneHui
TexHiyHum komiTetom CEN/TC 250 "ByaisenbHi €Bpokoan”,
cekpeTapiat skoro nigrpumyeTtbcs BSI.

CEN/TC250 BignoBigansHuin 3a BCi 6yaiBenbHi €Bpokoan.

Hanun gokymeHT 3amiHioe ENV 1991-2-7:1998.

Libomy
HauioHanbLHoOro 3

eBponeiicbkoMy cTaHgapTy Oyae HagaHui — cratyc

nybnikauielo  igeHTM4HOro Tekcty abo
CXBaneHHAM He ni3Hiwe ciyHa 2007 poky i npu ckacyBaHHi
KOH(MIKTYOUMX HaLiOHanNbHUX CTaHAApTiB He nisHile OepesHsi
2010 poky.

BianoeigHo go BHyTpiwHix noctaHoB CEN/CENELEC HauioHanbHi
opraHu 3i crtaHgapTu3auii Takux KpaiH 3000B'A3aHi 34iliCHUTU
iMnnemMeHTauilo  LUbOro €BPOMENCHLKOro  craHgapTy: ABCTpid,
Benbria, Benuka bBpurtania, [peuia, [adisa, Icnangis, Icnanis,
Ipnangis, Itanis, Jliokcembypr, ManbTa, Higepnangu, Himevydyuna,
Hopserisi, Moptyrania, ®PiHnangia, dpaHuis, Yecbka Pecnybnika,

LLBeuisa Ta LUBenuapis.

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 Intemal 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.



ACTY-H B EN 1991-1-7:2010

HALIIOHAJNIbHUA CTAHOAPT YKPAIHU

€BPOKOA 1. Ol HA KOHCTPYKUII
YacTtuHa 1-7. 3aranbHi gii. Oco6nuBi AaMHaMiyHi BNNUBU
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General actions. Accidental actions
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OCHOBU NPOIrPAMM €BPOKOLOY

Y 1975 poui Komicia €Bponencbkoi cninbHOTK Bupiwnna
posnoyaTtu nporpamy i y cdepi OyaiBHMUTBa Ha nigcTasi cTaTTi
95 poroBopy. MeTo nporpamu  Oyno YCYHEHHst TEXHIYHUX
nepeLuKoa ANns TOPriBfi Ta Y3romMKeHHSA TEXHIYHUX YMOB.

Y pamkax uiei nporpamu gin Komicis B3sna Ha cebe iHiyiaTBy
BCTAHOBUTWM  CUCTEMY  Y3rOMKEHWX TEeXHIYHUX npaBun  Ang
npoekTyBaHHA Gyab Benb i crnopyd, ski Ha nepuin cTagii manm
cryryBaT¥ anbTEepHaTUBOK YMHHWM HauioHanbHUM MpaBunamM
Jep>KaB-YreHiB, a 3peLUTor Manu 3amiHnuTi ix.

YnpogoBx MN'sTHaguaTh pokiB Komicis 3a gonomorot po6o4oro
KOMITETY, 4O CKNaay SKOro BXOAWNN NpeACTaBHUKM AepXKaB-UIeHiB,
Bena po3pobky nporpamu €BpPOKOAIB, Aka npussena Ao nyonikauii
KOMMNNEKTY NepLUIOro NOKOiHHA €BPONencLknx koais y 80-x pokax.
Y 1989 poui Kowmicia Ta pepxasu-uneHn EU (€Bponewcbkoi
cninbHoTU) Ta EFTA (E€Bponelicbkoi acouiauii BinbHOI Toprieni) Ha
ocHoBi yroan™) mix Komicieto Ta CEN (€BPONencbkuM KOMITETOM 3i
CcTaHAapTusauii) BupiMNM nepegaTn MiAroToBKy Ta nyb6nikauiro
€spokogis CEN 3a gonomoroto cepii MmaHgaTiB, WO B pe3ynbTarTi
Hagano 6 €Bpo-kogam y ManbyTHbOMY CTaTyCy €BPOMENCLKOro
ctangapty (EN). Le nos'asye €spokoaun 3 nonoxeHHamu OQupektus
Pagw i/abo piweHb Komicii wono esponencebknx ctaHgapTis (To6To
Oupextuen Pagn 89/106/EEC wopo 6yaisensHux supobis - CPD -
Ta [Oupektne Pagn 93/37/EEC, 92/50/EEC Ta 89/440/EEC
BiQHOCHO CyCniNnbHMX POBIT Ta MOCnyr i eKBiBANEHTHUX ONPEKTUB
EFTA,
BHYTPILUHbOIO PUHKY).

3ano4yaTkoBaHUX, wo6 AonomorTu 3aCHyBaHHIO

R Yroga mix Komicieto €BponeiicbKoi cnifibHOTM Ta €BPONENCbKMM
komiTeTom 3i ctaHgaptu3auii (CEN) wopo pobotn Hag
€Bpokogamu 4na npoektyBaHHA Oyaisenb i cnopyn (CONSTRUCT
89/019).

CTpykTypHa nporpama €BpOKOAiB BKMOYAE CTaHAApTW, SKi B
OCHOBHOMY CKIafaloTbCsl 3 AEKINMbKOX YaCTUH:

EN 1990 €Bpokog: OCHOBU NPOEKTyBaHHS KOHCTPYKLiN

EN 1991 €Bpokog 1: HaBaHTaXXeHHSA Ha KOHCTPYKLi

EN 1992 €pokog 2: [NpoekTyBaHHA 6ETOHHMUX KOHCTPYKL

EN 1993 €pokog 3: [poekTyBaHHSA CTaneBmXx KOHCTPYKLIN

EN 1994 €spokog 4: [lpoekTyBaHHA cTanesanizobeToHHNX
KOHCTPYKLUI

EN 1995 €pokog 5: [NpoekTyBaHHSA AepeB'sHNX KOHCTPYKLIN

EN 1996 €Bpokog 6: [NpoekTyBaHHA KOHCTPYKLIN KaMm'saHOI Knagku
EN 1997 €Bpokopg 7: FeoTexHi4He NPOEKTYBaHHSI

EN 1998 €Bpokop 8: NpoeKkTyBaHHSA CENCMOCTIAKNX KOHCTPYKLIN
EN 1999 €Bpokopg 9: NpoekTyBaHHSA antoMiHIEBMX KOHCTPYKLIIN.
CtaHgapTv €BpoKoAiB BU3HAKOTb Bi4MoBiAanbHICTb PerynaTopHux
OpraHiB AepXaB-yrieHiB Ta 3axullaloTb iX NpaBO Ha MPU3HAYEHHSs
BEMWYMH, $Ki MOB'A3aHi 3 perynioBaHHAM MuTaHb 0e3nekn Ha
HauioHanbLHOMY PiBHI Tam, e BOHW BiAPi3HAOTLCS.

CTATYC TA CO®EPA 3ACTOCYBAHHA €BPOKO[AIB
Oepxasu-unenn EU ta EFTA BuM3HaloTh, WO €Bpokoan Lil0Tb SK
eTaroHHi JOKYMEHTU AN Takux Uinemn:

- 9K 3acib goBedeHHs BigNOBIAHOCTI OyAiBenb i cnopya OCHOBHUM
Bumoram Oupektuen Pagn 89/106/EEC, 30kpema OCHOBHIii BUMO3i
Ne 1 - MexaHi4Ha CTilikiCTb Ta CTabinbHICTb i OCHOBHIN BMMO3i Ne 2 -
MNoxexHa 6e3neka;

- Ik OCHOBa ANSA yKNagaHHs KOHTpakTiB Ansa 6yaisens i cnopyd Ta
MOB'sI3aHNX 3 HUMW iHXXEHEPHUX NOCHYT;

- SIK OCHOBa ANS CKNafaHHSA Y3rofKeHuX TeXHiYHMX crneuudikauin

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 harmonization of
technical specifications.

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

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

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

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

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

State to State.

STATUS AND FIELD OF APPLICATION OF EUROCODES
The Member States of the EU and EFTA recognize that Eurocodes
serve as reference documents for the following purposes: - as a
means to prove compliance of building and civil engineering works
with  the
89/106/EEC,particularly Essential Requirement N°1 - Mechanical

essential  requirements of Council Directive
resistance and stability - and Essential Requirement N°2 - Safety in
case of fire;

- as a basis for specifying contracts for construction works and

related engineering services;



ansa 6ypisensHux Bupobis (ENs ta ETAS).

€BpoKOaKN, OCKINbkM BOHWM Ge3nocepedHbO BiAHOCATbLCA [0
OyaiBenbHUX cnopya, MaloTb NPAMUA  3B'A30K i3 TIyMayHUMu
nokymeHtamn?) posginy 12 CPD, HesBaxaiouu Ta Te, WO BOHM
MalTb pi3Hy npupody 3 TrapMOHI30BaHUMW CTaHAapTamu Ha
BI/IpO6VI3). Takmm 4YMHOM, TExXHiYHi acnektu, ki BUNMAMBalOTb i3
€spokogis ana Oyaisesb i cnopyd, NOBUHHI B MOBHIN Mipi GyTw
pO3rnsHyTi TeXHIYHUMK koMiTeTamm CEN Ta/un pobounmu rpynamm
EOTA, ski po3pobnsiwoTb cTaHgapTu Ha OyaiBenbHi Bupobu, 3
NoO3uLiN OOCATHEHHSI MOBHOI CYMICHOCTI TEXHIYHMX cneuudikauin 3
€Bpokogamu.

CraHgapTv €BpOKOAIB HafalTh 3arasibHi NpaBuia NPOeKTyBaHHS
ONA  NPakTUYHOTO  BUKOPWUCTaHHS  BCIX  KOHCTPYKUin Ta X
KOMMOHEHTIB SK TpaguuinHOro, Tak i iHHOBAUINHOINO Xxapakrtepy.
cdopmm
cneuianbHO  He

YHikanbHi KOHCTPyKUii abo yMOBM MNpPOEKTyBaHHSA

OXONJrKTbCA, i B Taknx Bunagkax

NpoeKTyBarnbHWKY NOTPiGeH 4O4ATKOBMIN eKCrepTHUIA po3rnsag.

2) BignosigHo go ct. 3.3 CPD ocHoBHi Bumorn (ER) otpumatotb
KOHKPETHY (opMy Yy TRAyMayHUX [OKYMEHTax [Afsi CTBOPEHHS
HeobXiaHMX 3B'A3KIB Mi)K OCHOBHMMW BMMOramu Ta mMangatamm Ha
hEN i ETA.

3) BignosigHo o ct. 12 CPD TnymayHi LOKYMEHTU MaloTb:

a) HagaTu KOHKPeTHy OpMYy OCHOBHUM BUMOraMm, Y3roaueLUM
TEPMIHONOrit0 | TEXHIYHI 3acagm i BkasaBwwy knacu abo pisHi ans
KOXXHOT BUMOTW, Ae Le HeobXxiaHo;

b) BkaszaTu MeTOoAM BCTAHOBIEHHS CMIiBBIOHOLIEHHST MiX LUMU
Knacamu abo piBHAMW BUMOT i3 TEXHIYHUMW BMMOramu, Hanpwknag,
MeToaMn po3paxyHKy Ta NepeBipkn, TEXHIYHI NpaBuna NPoeKTyBaHHS
TOLLO;

C) cnyryBatM peKOMeHOauiel Ans BCTAHOBIEHHS Y3rogKeHux
CTaHAapTiB i HACTaHOB ANSA €BPONENCLKOro TEXHIYHOIO yXBareHHS.
€Bpokogn hakTM4HO BigirpatoTe nofibHy ponb y cdepi ER 1 i
yacTuHi ER 2.

HALUIOHANBHI CTAHOAPTM, LLO BNPOBAOXYIOTb
€BPOKOOU

HauioHanbHi cTaHgapTu, WO BNpPOBafXylTb €BPOKOAM, 3aBXau
BKIIOYaKOTb MOBHUM TEKCT €Bpokody (BKNoYawuu BCi gogdaTku),
BugaHui CEN, skomy MOXyTb nepegyBaTu HauioOHanbHWA
TUTYMbHUIA  apKkylw Ta HauioHanbHa nNepeaMoBa, a TaKoX
HaLioHanbHU goaaTokK.

HauioHanbHUI gogaTok Moxe BKIYaTh iHbopmMauito BigHOCHO TUX
napameTpiB, SKi 3anMwunucs BiOKpUTMMKM B E€Bpokogax Aans
HauioHanbHOro BMOOPY, BIAOMI SK HaUiOHaNbHO BW3HAYeEHi
napaMeTpu [Ans BUKOPUCTaHHA MpW NpoekTyBaHHi OyniBenb Ta
iH)XEHEPHMX cnopya, Wwo OyayTb 3BeAeHi y 3auikaBneHin kpaiHi, a

came:
- 3HAYeHHs  YacTKOBWUX  KoedpiuieHTiB  HagiMHocTi  Ta/abo
Knacu@ikauiss Bunagkie, Ans  Skux EBPOKOA  PernamMeHTye

BMKOPUCTAHHS anbTepHaTUB;
- 3Ha4YeHHs, fAKi Crnig BUKOPUCTOBYBaTU TaMm, Ae B EBpokogi
HaBedEeHO TiNbKM NO3HaKY;

- cneuianbHa iHopMauia npo KpaiHy (reorpadivHa, knimaTnyHa
TOLLO), Hanpuknaga, KapTa CHiry;

- KOHKPETHi MeToAMKM pAns TUX Bunagkis, konu €EBpokosg
pernameHTye BUKOPUCTaHHS anbTepHaTUB.

Moy Tb TakoX HaBOAUTUCS:

- pekoMeHAaUii Woao 3acTocyBaHHSA A0OBIAKOBUX AOAATKIB;

- MOCUNaHHA Ha [JopaTkoBy iHdOpMaLilo, sika He cynepeuuTb
HOpPMaTUBHUM  BUMMOram i

gonomarae npu KOpVICTyBaHHi

€Bpokogamu.

- as a framework for drawing up harmonized 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 harmonized 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.

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

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

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

a) give concrete form to the essential requirements by harmonizing
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 harmonized
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.

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 complementary information to
assist the user to apply the Eurocode.



3B'A3KU MK €EBPOKOOAMU TA TAPMOHI3OBAHUMU
TEXHIYHUMU CNELMNDIKALIAMU (ENs Ta ETAs) ONA
BUPOBIB

HeobxigHa y3romKeHiCTb MK TrapMOHI30BaHUMWM  TEXHIYHUMU
cneundbikauismm  ans  OyaiBenbHUX BUMPOGIB  Ta  TEXHIYHMMM
npasunamum pna Oyapisenb i cnopy,q4). Kpim TOro, nosHa
iHbopmauisa, sfka cynpoBogkye MapkyBaHHa CE OyaiBenbHux
BMpOGIB i Mae BigHOWEHHA [0 E€BPOKOAIB, MOBUHHA YiTKO
3a3HavaTu, SKi HauioHanbHO BU3HaYeHi napameTpu 6ynu B3ATi 4O

yBaru.

4) Aue. ct. 3.3 Ta cT.12 CPD, a Takox 4.2, 4.3.1,4321a5.2 ID 1.
OOOATKOBA IHOOPMALIA LWLOOO
EN 1991-1-7
EN 1991-1-7 HaBogWTb NpUMHUMMM i NpaBuna 3acTOCyBaHHA Mpu
ouiHui ocobnueux BnnueiB Ha Byaisni, cnopyan, MOCTU.
PoarnspatoTbea HacTynHi BUNagKku:
- yAapHi cunu Big [OPOXHiX TpaHCMOPTHUX 3acobiB, PenkoBoro
TpaHCnopTy, CyaeH i renikonTepis;
- BNNuBK Big BUBYXiB ycepeavHi npuMilLeHb;
- BNAVBK NPW NOKarnbHOMY pyMHYBaHHi BHACMigoOK HEBCTAHOBMEHOI
NPUYMHN.
EN 1991-1-7 npusHayeHnin 4N BUKOPUCTAHHSA:
- 3aMOBHUMKamMu (Hanpuknag, npu OpPMymOBaHHI  KOHKPETHUX
BMMOT 0 piBHiB 6e3nekn);
- MPOEKTYBarbHUKaMM;
- KOHCTPYKTOpamu;
- HarnNs4oBMMY OpraHamu.
EN 1991-1-7 npusHayeHunn ons BukopuctaHHs pasom i3 EN 1990,
pewToto YactmH EN 1991 i EN 1992 - EN 1999 npu npoekTyBaHHi
KOHCTPYKLUIN.
HAUIOHANBHUA OOOATOK
Llen crangapt Hagae anbTepHaTUMBHI Npouenypuw, BENUYMHU i
pekomeHaalii Ansa knacis i3 npuMmiTkamu, siki BKasyloTb Micue, ge
HeobXigHO  3pobwuTM  HauioHanbHi  BMGIp. Takum  4YMHOM,
HauioHanbHWin ctaHgapT, Akuin Bnposagxye EN 1991-1-7, noBuHeH
MaTW HauioHanbHWUA O0OATOK, SKUWA BKNoYaB OK ycCi HauioHanbHO
BM3HAYeHi napamMmeTpu, siki BUKOPUCTOBYIOTLCS NMPU MPOEKTYyBaHHi
Oyapisenb Ta cnopya, Aki 6yayTb nobyaoBaHi y BiANOBIAHIN KpaiHi, i
BMKOHaHHi ByaiBenbHUX pobiT.
HauionaneHu Bubip possoneHun y EN 1991-1-7 4yepes Taki
I'IyHKTVIS)
- 2(2) Knacudikauist ocobnmemx gMHamivHUX BNNNBIB

- 3.1(2) Ctparterii ans ocobnmBux po3paxyHKOBMX CUTyaLin
- 3.2(1) PiBeHb pusmky

- 3.3(2)P YMOBHU 0COGNMBUIA AUHAMIYHWIA BNIMB

- 3.3(2)P OBbMexeHHs NoKanbHOro pynHyBaHHS

- 3.3(2)P Bubip ctparerii

-3.4(1

- 3.4(2) Nigxopmn 0O NPOEKTYBaHHs

-4.1(
-4.1(
- 4.3.1(1) 3HayeHHsa yaapHUX cun Bid TPAHCMOPTHMX 3acobiB

)

)

)

)

) Knacu 3a Hacnigkamm
)

1) BnsHayeHHs nerknx KOHCTPYKLi

1) MNepenaya ygapHux BNAvBIB Ha PyHOAAMEHTH

(

- 4.3.1(1) 3anexHicTb ygapHuX Cun Bi BiACTaHi O CMyrun pyxy

- 4.3.1(1) Tunn abo enemeHTU KOHCTPYKUiW, SAKi € cyb'ektamu
TPaHCMNOPTHUX BUNaAKiB

- 4.3.1(2) AnbTepHaTvBHI NpaBuna Ansa yaapHUX HaBaHTaXeHb

- 4.3.1(3) YmoBu yaapis Big OOPOXHiX TPaHCNOPTHMX 3acobiB

- 4.3.2(1) Bucota npoisgy, 3axuCHi 3axoau | po3paxyHKOBI
3HAYeEHHS

- 4.3.2(1) 3HvxyBanbHU KoedilieHT rg

-4.3.2(1) YOapHi BAMBK Ha HWKHIO NOBEPXHI0 MOCTOBOMO NOMOTHA

LINKS BETWEEN EUROCODES AND HARMONISED
TECHNICAL SPECIFICATIONS (ENs and ETAs) FOR
PRODUCTS
There is a need for consistency between the harmonized 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.

4) See Art.3.3 and Art.12 of the CPD, as well as 4.2,4.3.1, 4.3.2 and
5.2 ofID1.

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;
- 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.

NATIONAL ANNEX
This standard gives alternative procedures,
recommendations for classes with notes indicating where national

values and

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

1
1

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

-4.3.2(2) Use of de

)
)
)
) Reduction factor rg
)
)
- 4.3.2(3) Dimension and position of impact areas

(
(
(
(
(
(



-4.3.2(2)
-4.3.2(3)
- 4.4(1) 3Ha4eHHs1 yoapHOi CUNu Bi BUIKOBOTrO HaBaHTaxyBava

3acTocyBaHHSA de

Po3mipu i posTallyBaHHS yaapHUX 30H

- 4.5(1) Tunn perKkoBOro TpaHCNopTy

-4.5.1.2(1) Knacudikauist KOHCTPYKUIA ANst yAapHUX HaBaHTaXeHb
- 4.5.1.2(1) Knacudikauisi TMM4YacoBUX KOHCTPYKLIi i ByaiBenbHux
pobiT

- 4.5.1.4(1) YpapHi cunn npu CXOMPKEHHI TPAHCMOPTHMX 3acobiB i3
penok

- 4.5.1.4(2) 3HMXEHHS yOapHMX 3yCuIb

- 4.5.1.4(4) EkBiBaneHTHa cTaTtM4Ha cuna
)

- 4.5.1.4(5) YpapHi cunu npu wengkocTi 6inbwe 120km/rog,

(
- 4.5.1.4(3) Touyka npuknagaHHsa yaapHoi cunm
(

-4.5.1.5(1) Bumoru oo koHCTpyKuin knacy B

-4.5.2(1) 30HM 3a TynMKOBUMK 0BMeEXyBaYamm

- 4.5.2(4) Po3paxyHKOBI 3Ha4YeHHS yaapHUX CU Ha TOpLUEBI CTiHW
- 4.6.1(3) Knacudikauia yoapis cyaeH

- 4.6.2(1) 3HayeHHsa nobosux i GiYHUX cun Big cyaeH

(
(
)
)
)
)
- 4.6.2(2) KoedpiuieHTn TepTa
- 4.6.2(3) MNnowa npuknagaHHa yaapHoOro BnnmBy
- 4.6.2(4) YoapHi cunu Ha nporoHosi 6y40BM MOCTIB Big CyAeH
- 4.6.3(1) OuHamiuHi yaapHi cunum Big MOPCbKUX CyaeH
- 4.6.3(3) KoedpiuieHTn TepTa
- 4.6.3(4) Po3mipu i NONOXEHHS yaapHUX 30H
- 4.6.3(5) HaBaHTaxxeHHs1 Ha HapbynoBM
- 5.3(1)P MNpouenypu ons BHyTpIiLWHiX BUOYXiB
- A.4(1) Oetani ehekTUBHOroO aHKepyBaHHS.

5) MponoHyeTbcst nOAATM [0 KOXHOTO MyHKTY 3i CAWCKY, LLO
[103BOJIEHO AN BUBOPY: 3HAYEHHS!, MeToamMKa,knacu.

1 3ArAlbHI NONOXEHHA

1.1 Cchepa 3acTocyBaHHA

(1) Y EN 1991-1-7 HaBepgeHi cTpaterii i npasuna Lwwoao
3abesneyeHHs 3axucTy byaiBenb i iHWWX iHXeHepHUX cnopyh Big
03HaYeHMUX | HEO3HAYEHMX OCOBNNBMX HABaAHTaXKEHb.

(2) EN 1991-1-7 BcTaHoBnHOE:

- CTparTerii, 3aCHOBaHi Ha 03Ha4YeHMX 0COBNNBUX HAaBAHTAXEHHSX;

- cTpaTerii, 3acHoBaHi Ha 0OOMexeHHi MacwTabiB nokanbHOro
PYyNHYBaHHS.

(3) Y paHivi yactuHi EN 1991 posrnagatoTbCs HACTYMHI acnekTu:

- TEPMiHN Ta BU3HAYEHHS, YMOBHI Ta NiTepHi no3Haku (po3ain 1);

- Knacudikauisa HaBaHTaxeHb (po3ain 2);

- pOo3paxyHKoBi cuTyauii (po3gain 3);

- yaap (posgin 4);

- BUOyxm (po3gin 5);

- pO3paxyHOK HacnigKiB noKanbHOro pyvHyBaHHA B pesynbTaTi
HEBCTaHOBIEHOI NPUYNHK (goaaTok A);

- BKa3iBKM LLOAO OLiHKM pM3uKy (goaaTtok B);

- AVHaMIYHMI po3paxyHOoK npu yaapi (qogatok C);

- BUOyxKn BcepeauHi npumilleHb (aopatok D).

(4) MpaBwuna, Wo cTocytoTbCsA BUOYXY Nuiy B cuocax, HaBeaeHi B
EN 1991-4.

(5) TMMpaBuna, WO CTOCYOTbCS YAApHUX HaBaHTaXeHb Bif
TpaHcnopTHMX 3acobiB Ha NporoHoBi 6yaoBM MOCTY, HaBegdeHi B EN
1991-2.

(6) Y EN 1991-1-7 He posrnsgaTbCs 0COONUBI HaBaHTaXeHHS Big
Bubyxie nosa 6yaiBNaMM, WO BUHWKNW BHACMiQOK BICbKOBUX i
TEPOPUCTUYHNX AiA. Y faHOMy CTaHOapTi He pPo3rnsgaeTbCs TakoX
3anuwkoBa MiuHiCTb GyaiBenb abo iHWMWX iHXEHepHUX cnopya,
MOLUKOMKEHUX Y pe3ynbTaTi CEeNCMIYHMX HaBaHTaXeHb, MOXexi
TOLLO.

- 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

- 4.5.1.2(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)

- 4.5.1.5(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
-46.2
-46.2
-46.2
-46.2
-46.3
-46.3
-46.3
- 4.6.3(5) Forces on superstructure

- 5.3 (1)P Procedures for internal explosion
- A.4(1) Details of effective anchorage.

Impact forces for speeds greater than 120km/h

(
(
)
)
3) Classification of ship impacts
1) Values of frontal and lateral forces from ships
2) Friction coefficients
3) Application area of impact
4) Impact forces on bridge decks from ships
1) Dynamic impact forces from seagoing ships
3)
)

4) Dimension and position of impact areas

Friction coefficients

A A A SN A AR A=

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

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 localized 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 localized 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 traveling 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.
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1.2 HopmaTuBHI nocunaHHs

(1) Ller eBponeincbkuin cTaHAapT BKMKOYAE Yy BUMMAA4I AaTOBaHWUX
abo HegaToOBaHWMX MOCUIAHb MOMOXEHHS iHWMKX ny6nikauin. Ll
HOPMaTMBHI NOCUNAaHHS HaBedeHi y BiONOBIAHWMX MiCUAX TEKCTy Ta
BHECEHi [0 crnucky nybnikauin. na gaToBaHMX NOCUMAHb HACTYMHI
nonpaeku abo 3miHM B Oyab-Akux i3 uux nybnikauii npuiMaroTbes
LM €BPOMNENCHKMM CTAHAAPTOM TiNbKu TOAi, KON Li nonpaeku abo

3MiHN 3apeecTpoBaHi. Ons HeJaToBaHUX nocunaHb
3aCTOCOBYETbCS  OCTaHHSA  pepakuis  nybnikaudii  (Bkrovatoum
nonpaekm).

Mpumitka. €Bpokogn BuAaAKTbCA Yy BUMMSAI  nNonepegHix

ctangapTis EN. Y HopmaTuBHIn yacTuHi TekcTy abo B npuMmiTkax 4o

HbOr0 HaBOAATbLCS  MOCUMAHHA Ha  HACTYMHi  €BPOMENChbKi
CcTaHAapTw, ki BuAaHi i YuHHI abo 3HaxoaATbCs y ctagii po3pobku.
EN 1990 €spokon;

KOHCTPYKLUIi

OcHOBM  MpOEKTyBaHHSA  ByAiBenbHUX
EN 1991-1-1 €spokog 1: HaBaHTaxeHHs Ha cnopyaun. YactuHa 1-
1. Mutoma Bara, BnacHa Bara, ekcnnyartauiliHi HaBaHTaXeHHS

EN 1991-1-6 €Bpokog 1: HaBaHTaxeHHS Ha cnopyaun. YactuHa 1-
6. 3aranbHi HaBaHTaXeHHs. HaBaHTaXeHHs npu BUPOOHUUTBI
OyaiBenbHMXpobIT

EN 1991-2 €Bpokoa 1: HaBaHTaxeHHs Ha cnopyau. YactnHa 2:
TpaHCNOpTHI HaBaHTaXeHHSA Ha MOCTH

EN 1991-4 €Bpokoa 1: HaBaHTaxeHHs Ha cnopyau. YactnHa 4:
HaBaHTaxeHHs Ha cunocu i pesepByapu

EN 1992 €Bpokop 2: [NpoekTyBaHHSA 3ani300€TOHHWUX KOHCTPYKLI
EN 1993 €Bpokop 3: [NpoeKkTyBaHHSA CTaneBMX KOHCTPYKLI

EN 1994 €Bpokoag 4: T[lpoekTyBaHHSA cTanesanisobeToHHMX
KOHCTPYKLIi

EN 1995 €Bpokopg 5: NpoekTyBaHHSA AePEB'IHNX KOHCTPYKLIN

EN 1996 €Bpokop 6: MNpoeKkTyBaHHSA KaM'SHUX KOHCTPYKLiA

EN 1997 €Bpokog 7: [eoTexHi4He NpoeKTyBaHHs

EN 1998 €pokog 8: [NpoekTyBaHHA CENCMOCTINKNX KOHCTPYKLN
EN 1999 €pokog 9: [NpoekTyBaHHA antoMiHIEBMX KOHCTPYKLUI

1.3 OonyLeHHs

(1)P Y paHin yactuHi EN 1991 3acTtocoByoTb 3aranbHi JOMYLLEHHS,
npuHaTi B 1.3 EN 1990.
1.4 BigMiHHicTb MK  npuHUMNaMu Ta npaBunamm
3acToCyBaHHsA

(1)P Oo uiei wactnHn EN 1991 3acTocoBytoTb Nnpasuna, NpuUnHATI B
1.4 EN 1990.

1.5 TepMiHK Ta BU3HAYEHHA

(1) OcCHOBHI TEPMiIHM Ta BM3HAYEHHS, LIO BMKOPUCTOBYHOTHCA B
JaHoMy eBponencbkoMmy ctaHgapTi, HaeBegeHi B 1.5 EN 1990.
Hwxye HaBepeHi [popaTkoBi  TepMiHM | BM3HAYeHHs, WO
3aCTOCOBYIOTLCS B AaHi YaCTUHI CTaHOapTy:

1.5.1 wWBMAKICTb rOpiHHA

LBMaKiCTb  pO3NOBCIOMKEHHS  MOMyM's  BIAHOCHO  LUBWAKOCTI
Hesropinoro nwny, rasy abo BWMNapoByBaHb, $Ki pyxarTbCs
nonepegy nonym's

1.5.2 knac 3a Hacnigkamu pynHyBaHHS

Knacudikauis Hacnigkis pymHyBaHHS KOHCTPYKLUii abo ii YacTnHu
1.5.3 pecbnarpauisn

Po3anoBclogXeHHA 30HM ropiHHA B CEPEeAOBULLI, WO He 3alHSNocs,
3i LWBWAKICTIO, MEHLLOIO 3a LWBMAKICTb 3BYKY

1.5.4 peToHauin

Po3noBClOMKEeHHA 30HM TOPIHHA 3i LWIBWAKICTIO, WO NepeBuLLye
LIBMAKICTb 3BYKY

1.5.5 aMHamiyHa cuna

Cuna, WO 3MIiHIETBCA B Yaci i MOXe MaTu 3HAYHWIA OUHaMIYHUIA

Note: See also 3.1.

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 aluminum structures

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 principles 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).



BMMMB Ha KOHCTPYKUito. Y pasi ygapy AvMHaMmivyHa cuna - ue cuna,
npuKknageHa Ao KOHTaKTHOI NoBepxHi B Micui yaapy (pucyHok 1.1).

Y

J

a - eKkBiBaneHTHa cTaTMyHa cuna; b - AMHamiyHa cuna; ¢ - peakuis KOHCTPYKUIi

a - equivalent static force; b - dynamic force; c - structural response
PucyHok 1.1
Figure 1.1

1.5.6 ekBiBaneHTHa cTaTu4Ha cuna

AnbTepHaTMBHE NpPeACTaBNeHHA AMHaMIYHOI CUMKU, WO BpaxoBye
ONHaMiYHy peakuito KOHCTPYKUIii (prcyHok 1.1)

1.5.7 WBMAKICTb PO3NOBCIOMAXKEHHSA NonyMm's

LLBnAkicTe po3noBCOMKEHHS PPOHTY NONYyM'A BiAHOCHO HEPYXOMOI
NoYaTKOBOT TOYKM

1.5.8 mexa 3aiMaHHA

MiHimanbHa abo MakcumarnbHa KOHLEHTpaLlisi roplo4oro Matepiany
B OOHOPIAHIA cyMmiwi 3 rasonogibHMm OkucnioBaveM, WO Crnpusie
MOLUMPEHHIO FOPIHHS

1.5.9 ynapstoumm o6'ekt

OG'ekT, WO yaapsie NO KOHCTPYKUii (TOOTO TpaHCnopTHWIA 3acib,
kopabenb ToLO)

1.5.10 knO4YOBUI enemMeHT

KOHCTPYKTUBHUI enemeHT, Bi SKOro 3anexuTb 3aranbHa CTikKiCTb
peLuUTn YaCTUH KOHCTPYKLUIT

1.5.11 Hecyy4a cTiHOBa KOHCTPYKLUis

BeskapkacHa CTiHOBa KOHCTPYKUiS 3 KaMm'aHOI Knagku, Lo
cnpviMae rorfioBHUM YMHOM, BepTUKanbHi HaBaHTaxeHHs. Cioau
BIQHOCATBLCSA TaKOX Nerki naHenbHi KOHCTPYKLUIi, WO cknagaiTbes 3
LUeHTpy
BEPTUKanNbHUX CTINOK i AepEeBHOCTPYXXKOBMX MAWUT, MeTanesoi CiTku

po3TalloBaHWX MO aepeB'sHMx  abo  cTaneBux
abo iHWoi obLwmnBKM

1.5.12 nokanbHe pyMHyBaHHA

YactuHa KOHCTPYKLUii, fka, Sk nepeabavaeTtbces, 3pynHoBaHa abo
CUINbHO MOLLKOMKEHA B pe3yrnbTaTi 0COGNMBOro HaBaHTaXeHHS
1.5.13 pusuk

Mipa noegHaHHS (3BMYaiHo [oBOYTOK) BiporigHOCTI BUHMKHEHHST ab0
yacToTM MosABM 3asfanerigb i BU3HayeHoi Hebe3neku i BenuynHu
Hacnigkis iHUMAEHTY

1.5.14 xuByuicTb

BrnactuBicTb KOHCTPYKUii NPOTUCTOATU TakuM SBULLAM, SK NOXeXa,
BMOyX, yoap abo pesynbTaTt SIOACBKMX MOMUIIOK, 6€3 BUMHUKHEHHS
MOLUKOMKEHb, siKi OynM HEenponopuirHi NPWYMHI, WO BUKNIMKana
MOLLUKOKEHHS

1.5.15 HMXHA YacTuHa cnopyau

YacTrHa KOHCTpYKUiT cnopyau, Wo NiaTPMMYE i BEPXHIO YacTuHy. Y
OyaiBnax - ue 3a3Buyan yHOAAMEHTW Ta iHWI enemMeHTn cnopyau,
O 3HaxoAATbCA HUXYEe piBHA 3emni. Y mMocTax - ue dyHOaMeHTH,
KOHTpdhopcu, BukM, onopwm ToLLO

1.5.16 BepxHsa YacTuHa cnopyau

YacTuHa cnopyaW, WO MiATPUMYETLCS HWKHBOK  YaCTUHO
crnopyawn. Y 6yaiBnsax - ue 3assBmyan KOHCTPYKLUIT, po3TalloBaHi Hag
piBHeM 3emni. Y MocTax - ue nporoHosa 6ygosa

1.5.17 nerkocKMaHUM enemMeHT

HEeKOHCTPYKTUBHMI OropoayBarnbHU eneMeHT (CTiHa, nignora,
ctens) 3

obmexeHnm onopowm, pyIZHyBaHHﬂ AKOro cnpwusae

3HUXKEHHIO TUCKY, LLIO BMHUKaE BHacnifok aednarpadii i TuM camum

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 oxidizer 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 centers 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 risk

a measure of the combination (usually the product) of the
probability or frequency of occurrence of a defined hazard and the
magnitude 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



3HWMXKYE TUCK Ha KOHCTPYKTUBHI enemeHTu 6yaieni.

1.6 Mo3Hakun

(1) Y p[aHii vacTuHi €BPONENCLKOrO CTaHAapTy BUKOPUCTaHI
HacTynHi Nno3Haku (aue. Takox EN 1990):

Benuki namuHcbki riimepu

F- cuna 3iTKHEHHS;

Fyqx - PO3paxyHKoBE 3HaYEHHs TOPWU3OHTamNbHOI eKBiBANEHTHOI

CTaTUYHOI abo AMHaMIYHOT CuUnn y HanpsMKy pyxy o6'ekTta, Lo
MOXe BOapUTY;

de- eKBiBasieHTHa ropu3oHTanbHa cTaTtnyHa abo guHamiyHa cuna,
nonepeyHa 0o HanpsiMKy pyxy o0'ekTa, Lo MOXe BOApUTY;

Fg - cuna TepTs npu yaapi;

KG - ingekc gedpnarpadii xmapm rasy;

KSt - ingekc gedpnarpadii xmapu nuny;

Pmax - MakCMManbHUM TUCK, WO [OCAraeTbCsA Npu OOMEXeHin
pednarpadii B onTUManbHi CyMiLui;

Pred - 3MEHLUEeHUN TUCK, WO JocdAraeTbCs nNpwu gedpnarpadii B
3aMKHYTOMY NPUMILLEHHI 3 NErKOCKUAHNMMW eneMeHTamu;

Pstat - CTaTUYHWMMA TUCK aKkTuBaUii, AKWA aKTUBI3ye NEerkoCcKnaHi
eneMeHTU B NpoLieci NOBINbHOIO 3pOCTaHHS TUCKY.

Mani namuHcbki nimepu

a - BUCOTa po3TallyBaHHA NIOLLi, 4O KO NpUKNagaeTbes cuna Big
3iTKHEHHS;

b - WnpuHa nepeLukoan (Hanpuknag, onopu MocTy);

h - rabapuTHa BUCOTa Bif, NOBEPXHI MPOrOHOBOT BYA0BM 4O HUMXHBOT
KPOMKM KOHCTPYKLiI MOCTY; BUCOTa pO3TallyBaHHS yOapHOI cunuv
Ha[ NPOKAXOK YaCTUHOLD;

| -0oBXMWHa cyaHa;

re- 3HWXKyBarnbHUIN KoemiLieHT;

S - BiACTaHb MiX KOHCTPYKTMBHUM €feMEHTOM i OCbOBOI MiHiEl0
Joporn abo perKkoBoro LAsXy;

m - Maca;

v, - LUBUAKICTb.

Mani epeubki nimepu

U - KoedilieHT TepTS.

2 KNACUDIKALIA HABAHTAXEHDb

(1)P HaBaHTaxeHHs B pamkax pfgaHoi 4YactuHn EN 1991
knacuaikytoTb BignosigHo Ao 4.1.1 EN 1990 sak ocobnusi
HaBaHTaXEHHS.

Mpumitka. Y Tabnuui 2.1 HaBegeHi ocHoBHI po3ginu EN 1990, ski
cnig BpaxoByBaTW MpW MPOEKTyBaHHI KOHCTPYKLIN, Ha SiKi MOXYyTb
[iATM 0cobnMBi HABaHTaXEHHS.

Tabnuusa 2.1 - Po3ginu EN 1990, ski cTocyoTbCst 0COO6NMBUX HaBaHTaXeHb
2.1 - Clauses in EN 1990 specifically addressing accidental actions

Table

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;

F 45 - horizontal static equivalent or dynamic design frontal force;
de - horizontal static equivalent or dynamic design lateral force;

FR - frictional impact force;

K - deflagration index of a gas cloud;

KSt - deflagration index of a dust cloud;

P hax - maximum pressure developed in a contained deflagration of
an optimum mixture;

P,eq - reduced pressure developed in vented enclosure during a
vented deflagration;

P, - 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;

I - ship length;

re - reduction factor;

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

v, - velocity.

Greek lower case letters

U - friction coefficient.

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.

Posginn
Section

MyHKTW/NigNYHKTA
Clause/sub-clause

TepMiHM Ta BU3HAYEHHSA
Terms and definitions

1.5.2.5,1.5.3.5,1.5.3.15

OCHOBHI BUMOrun
Basic requirements

2.1(4), 2.1(5)

PoapaxyHkoBi cutyauii
Design situations

3.2(2)P

Knacudikauiss HaBaHTaxkeHb
Classifications of actions

4.1.1(1)P, 4.1.1(2), 4.1.2(8)

IHWIi penpe3eHTaTUBHI 3HAYEHHSA 3MIHHUX HaBaHTaXeHb

) . ) 4.1.3(1)P
Other representative values of variable actions
CnonyyeHHs HaBaHTaXeHb ANS 0CobnNMBMX PO3paxyHKOBUX CUTYaLin
Combination of actions for accidental design situations 64.3.3
Po3paxyHKoBi 3Ha4eHHsi HaBaHTaXKeHb B 0COBMMBUX i CEMCMIYHUX PO3PaxyHKOBUX CUTyaLisiX A1.3.2

Design values for actions in the accidental and seismic design situations




(2) OcobnuBi HaBaHTaXXeHHS Bi4 yaapy crnig po3rnsgaTyt K BifbHI
HaBaHTaXEHHS, SIKLLO He BCTaHOBIEHO iHLUE.

Mpumitka. Y HauioHanbHOMy AofaTKy abo B paMKax KOHKPETHOro
NPOEKTY AOMYyCKaETbCA PO3rnsaaTv ocobnuBi HaBaHTaXeHHs, He
Knacuikytoum ix siK BiflbHi HABaHTaXXEHHS.

3 PO3PAXYHKOBI CUTYALI

3.1 3aranbHi NONOXeHHA

(1) P KoHcTpykuii noBUHHI OyTWM 3anpoOekToBaHi 3 ypaxyBaHHSIM
06rpyHTOBaHNX 0COBNMBUNX PO3PaxyHKOBMX CUTyaLil BIANOBIAHO A0
3.2(2)P EN 1990.

(2) Ctparterii, siki cnig po3rnsgaT Ans 0CobnMBUX PO3paxyHKOBUX
CUTyaLin, NokasaHi Ha pucyHky 3.1.

(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 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.

OCOBJIUB! PO3PAXYHKOBI CUTYALUT
ACCIDENTAL DESIGN SITUATIONS

Crparerii, 3aCHOBaHI HA BHIHAYCHIX 0cOGAMBHX
HABAHTAKCHHAX, HANpHK1an, BHOYX abo yaap

Crparenii, 3acHosani Ha o6Mexenni macurabis

JNOKANBHOTO PyFiHyBaMHs

Strategics based on x?cnnﬁ:d e-lcudcmal actionsc.g. Strategies based on limiting the extent of localised failure
explosions and impact
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weobix iy BCTAHOBICHE ATLTCPHATHBINX -
W JOUOMOT 0K - : ocobumse uiniciicr,
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structure to have 3 N 1o sustain the Enhanced oRlid . g Pt A
IR reducing the action . designed to sustain ¢.g. integrity and

sulticlent ¢.g. protective o redundency o.§. notional accidental ductility
minimum & pr‘ i alternative load action A .
robustness paths o

PucyHok 3.1 - Ctparerii gns ocobnmBmx po3paxyHKOBUX cUTyaLli
Figure 3.1 - Strategies for Accidental Design Situations

Mpumitka 1. CrpaTerii Ta npaBuna, WO BMKOPUCTOBYIOTb ANS
NOrOAXKEHHS KOHKPETHOro MPOEKTY i3 3aMOBHUKOM i BiAMNOBIAHOO
iHCTaHUj€et0.

Mpumitka 2. OcobnmBi HaBaHTAXEHHSI MOXYTb OYTU O3HAYEHUMM i
Heo3Ha4YeHUMU.

Mpumitka 3. CrtpaTerii, WO 3aCTOCOBYITbLCA ANS HEO3HAYEHUX
0CcoBnMBMX HaBaHTaXeHb, BKMHOYATh BEMNUKY KiMbKICTb MOXIMBUX
noAin. BoHn HanpaBneHi Ha obMeXeHHst NTOKanbHOro pymHyBaHHS.
YxBaneHHs cTpaTterii 3 06MeXeHHS NoKanbHOro pynNHyBaHHS MOXe
3abe3neunT  OOCTATHO  XKMBYYiCTb  npu  Aii  0cobnusmx
HaBaHTaXeHb, HaBegeHux y 1.1(6), abo iHWOro HaBaHTaXeHHs Big
HeBCTaHOBMEHOI Npu4nHKU. PekomeHgauii ans 6yaisens HaBeaeHi y
pogatky A.

Mpumitka 4. Y uin yactuhi EN 1991 3anponoHoBaHi TeopeTuyHi
3HaUYeHHs ONns O3HaYyeHuX 0CcobnMBMX HaBaHTaXeHb (Hanpwknag,
ana Bunagkis BubByxy ycepeauHi npumilleHHsa Ta ygapy). Li
3HAYEHHSA JOMYCKAETLCA 3MIHIOBATU B HaLioHanbHOMY AofaTky abo
B paMKax KOHKPETHOrO MPOEKTY 3a MOroKEHHSIM i3 3aMOBHMKOM i
BiNOBIQHO IHCTaHLEH0.

Mpumitka 5. Ons geskux KOHCTPYKUiA (Hanpuknag, npu posrnsagi
CcrnopyA, B SKMX BIiACYTHS 3arpos3a Ans nogen, a eKOHOMIYHMMMU,
couianbHMMK Ta EKOSOrYHMMK 30MTKaMU MOXHA 3HEXTyBaTu)
noBHe oOBaneHHs KOHCTPYKLii B pesynbTaTti 0cobnvMBuMx nogin
MOXHa [ONycTUTU. Taki BUMAgKM MOXYTb OyTW Y3romxeHi ans
KOHKPETHMWX MPOEKTIB i3 3aMOBHWKOM i BiANOBIAHO iHCTAHLIEH.

3.2 Ocobnusi

0Cco6NMUBUX HaBaHTaXXEHHAX

po3paxyHKOBi cuTyauii — cTparerii npu

(1) BennymHa 0cobnmBOro HaBaHTaXeHHs 3anexuTb Bia:

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 localized failure. The adoption of strategies
for limiting the extent of localized 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.

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
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

environmental

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




- 3axofiB, HanpaeneHux Ha 3anobiraHHs abo  3HWXKEHHSsI
pe3ynbTaTiB 0cCOBNMBOro HaBaHTAXEHHS;

- BipOrigHOCTi BUHMKHEHHST OCOBNMBOrO HaBaAHTAXEHHS;

- HacnigkiB pyviHyBaHHA B pe3yrnbTaTi 0COONMMBOrO HaBaHTaXEHHS;

- CYCniNbHOI OLiHKY;

- PiBHS JOMYCTMMOrO PU3MKY.

Mpumitka 1. Aus. EN 1990 2.1(4)P, npumitka 1.

Mpumitka 2. Ha npaktuui BipOrigHICTe BMHUKHEHHS i Hacnigku
0COONMMBMX HaBaHTaXeHb MOXYTb OyTW MOB'A3aHi 3 MNEeBHUM
CTyneHeM pu3uky. Y BuNagky $SKWO Takun CTYNiHb PU3MKY
HENPUWHATHUIA, NOTPIOHI AoAaTKOBI 3axoaun. AK NpaBuNo, HYLOBUIA
CTYMiHb PU3MKY € TakuM, WO He peani3oBYeTbCs, i B GinbLIOCTI
BMNagKis HeoOXiAHO JomyckaTu MEeBHUM CTyMiHb PU3UKY, SKUN
3anexunTb Bif Pi3HNX (haKTopiB, HANpPWKag, Bi4 MOXIMBOI KiNbKOCTI
HellacHMX BUMaAKiB, €KOHOMIYHMX HacnigkiB, BATpaAT Ha 3acobu
6e3nekun ToLLo.

Mpumitka 3. CTyneHi NPUAHATHOIO PU3NKY MOXYTb ByTU HaBedeHi
B HauioHanbHOMY AoAaTKy Yy BUrMsAAi AodaTKoBOI iHpopmauii, wo
He cynepeynTb LbOMY JOKYMEHTY.

(2) INokanbHe pynHyBaHHA Big ocO6GNMBUX BNNUBIB MOXe OyTu
OOMyCTUMMM, SKLWO He MNOPYLIYETbCA 3aranbHa CTilKiCTb YCiei
KOHCTPyKLUii, 30epiraeTbCa 3aranbHa Hecyya 34aTHICTb, WO
[03BOSISIE BXUTU HEODOXIOHMX aBapiiHNX 3axopaiB.

Mpumitka 1. Ons GyaiBenbHUX KOHCTPYKLiA Taki aBapiiHi 3axoam
MOXyTb BKMo4aTu 6GesneyHy eBakyauilo nogen 3 npuMmilleHb i
npunernnx TepUTOPIn.

Mpumitka 2. [Ina MocCTiB Taki aBapilHi 3axoan MOXyTb BKOYaTH
TMMYaCOBE 3aKPUTTS OiNsHKU JOporv abo 3anisHUYHUX KON,

(3) HeobxigHO BXWTU 3axoAiB i3 3HMKEHHS PU3UKY Big 0cobnmBux
HaBaHTaXeHb, WO BKMIOYAOTb, SKWO Le [O0pevYHo, oaHy abo
OeKinbka cTpaTerin:

a) 3anobiraHHsA NposIBiB HABaHTaXeHHs (Hanpuknaa, Ans MocTiB 3a
paxyHOK 3abe3nedveHHsi BignoBigHOI BUCOTU MK TPaHCMOPTHUM
3acobom i crnopygot) abo 3HWXKEHHS BiporigHOCTI noseu i/abo
BENMUYMHU HaBaHTaXEHHS1 [0 MPUAHATHOTO pPIiBHSA B MpPOLECI
NPOEKTYBaHHA KOHCTPYKUiN (Hampuknag, y OyaiBnax 3a paxyHok
TNErkOCKMAOHUX eNieMeHTiB i3 Marnow Macok |  MilHICTIo, Lo
3MEeHLYITb eddekT BUBYXY);

b) 3axmCT KOHCTPYKLII WNAXOM 3MEHLIEHHS edeKTy Big 0cobnuBmx
HaBaHTaXeHb (Hanpvknaz, 3a AOMOMOrol BMaLLTYBaHHS 3aXMCHUX
oropox abo 6ap'epis 6e3nekn);

c) 3abesneyeHHd  OOCTaTHbOI  XKMBYYOCTi  KOHCTPYKUin 3
BMKOPUCTaHHSAM oaHOro abo GinbLue nigxoqis:

1) nNpPOEKTyBaHHA MNEBHWUX ENIEMEHTIB KOHCTPYKUii, Big sKMX
3aneXuTb 3arafnibHa CTiMKICTb KOHCTPYKLUIiT, K KIOYOBUX €fNeMEHTIB
(1.5.10), 3
npauesfaTtHoro craHy KOHCTPYKUii nicnst 34ilcHeHHst ocobnueoi

MeTO  30inblUeHHs  BiporigHOCTi  36epexeHHs
noaii;

2) nNpOEeKTyBaHHA KOHCTPYKTMBHMX €neMeHTiB i MmaTepianiB i3
[OCTaTHbO AedOpMaTMBHICTIO, WO Aonyckae 6e3 pyrHyBaHHS
NOrNMHAHHA 3HaYHOI eHepril 4edopMyBaHHS;

3) CTBOpPEHHSA LOCTAaTHLOIO pe3epBYBaHHS B KOHCTPYKLIii 3 METOH
3abe3neyeHHst anbTepHATUBHUX LUNAXIB Nepefayi HaBaHTaXeHHS
nicns BUHMKHEHHS 0cobNMBOI Nofji.

Mpumitka 1. Y pJeskux Bunagkax KOHCTPYKLUiIO HEMOXNMBO
edekty
HaBaHTaXeHHs1 abo 3anobiraHHAM BUHWKHEHHIO HaBaHTaXeHb. Lle

3aXUCTUTU  LUMASIXOM  3HUXKEHHS Bin  ocobnueoro
BiOyBaeTbCA BHACNIQOK TOro, WO Taki HaBaHTaXEHHs 3anexarb
BiJ UMHHWKIB, sKi He 000B'A3kOoBO nepeabadveHi ymoBamu
NpoeKkTyBaHHA Ha nepeabaveHunn TepMiH ekcnnyaTtauii. 3anobixHi
3acoby MOXYTb BKMKOYATU perynspHi  iHChekuii Ta TexHidyHe

o6cnyroByBaHHS MPOTArOM TEPMiHY ekcnnyaTauii.

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 localized 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.

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.

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



Mpumitka 2. [n9 npoekTyBaHHA KOHCTPYKTUBHWUX €rieMEHTIB i3
[OCTaTHbOK AedopMaTUBHICTIO AMB. BKasiBku B gogatkax A i C
cninbHo 3 EN 1992-EN 1999.

(4) P Ocobnuei HaBaHTaxeHHs, Yy pasi HeobxigHocTi, cnig
npuvknagatv OAHOYACHO 3 AiYUMKU NOCTIMHUMM | 3MIHHUMW AigMn
3rigHo 3 EN 1990,

6.4.3.3.
Mpumitka. 3HadeHHs w ame. y EN 1990, nogatok A.
(5) P Cnigp BpaxoByBaTM TakoX ©0e3neky  KOHCTPYKLiN

6e3nocepefHbO MiCNs BUHUKHEHHS 0COBNMBOrO HaBaHTAXEHHS.
Mpumitka. Lle BknoYae poarnag MNpPOrpecyoyoro  pyrMHyBaHHS
KOHCTpYKLUi Oyaisenb (goaaTtok A).

3.3 Ocobnusi po3paxyHKoBi cuTyauii — cTparerii ansa
obMeXeHHA MacliTabiB NokanbHOro pynHyBaHHA

(1) P lMpu npoekTyBaHHi cnig 3meHwyBaTn ob6CArM NOTEHUINHOro
PYyNHYBaHHSA KOHCTPYKLIN y pe3ynbTaTi HenepeabaveHoi NPUYmnHN.
(2) 3meHWNTM 06CArM pyNHYBaHHS MOXHA 3aCTOCOBYHOYM OAUH abo
OeKinbka HacTynNHUX NigxoAis:

a) MpOEeKTyBaHHSA KMHOYOBUX ENEMEHTIB, BiO SKMX 3anexuTb
3aranbHa CTivkicTb 6yaieni, Tak, wWo6 BoHWM 6ynu 3gaTHi cnpunmaTtn
BMNSIMBU Bif 0coONMBOI Aji Ad;

Mpumitka 1. Y HauioHanbHOMYy gogaTKy AOMyCKaeTbCA BKasyBaTw
Mogene ocobnueoi  Aii  y BUrNsigi posnogineHoro  abo
30CEPEKEHOTO HABAHTAKEHHS 3 PO3PAXYHKOBUM 3HAYEHHAM A ;.
PekomeHngoBaHolo mogennio  ana  byaniBens € piBHOMIpHO
po3nogineHe YMOBHE HaBaHTaXXeHHS, Lo NpuKnagaetsca B Oyab-
SIKOMY HanpsiMKy A0 KIOYOBOrO efieMeHTa i MpunernmMx enemMeHTIB
dacagis  Towo). Ans
pekoMeHaoBaHe piBHOMIipHO posnoaineHe HaBaHTaXeHHs
cTtaHoBUTb 34kH/M2. MNMpuknag 3actocyBaHHA Ad HaBeneHu B A.8.

(Hanpwvknag, KOHCTPYKLUin  OygiBenb

b) NpoekTyBaHHsi KOHCTPYKUi Takumu, Wwo6 y pasi nokanbHOro
PYMHYBaHHA (Hanpwknag, npu BiAMOBI OKPEMOro enemMeHTa)
3aranbHa CTIMKICTb YCi€l KOHCTPYKLUIT abo ii 3Ha4YHOi YacTuHK Byna
3abe3neyeHa;

Mpumitka 2. Y HauioHanbHOMYy AogaTKy AOMyCcKaeTbCA BKasyBaTw
NPUNHATHUIA obcar "nokanizoBaHoro pywHyBaHHs". [Ons 6ygisenb
peKoMeHA0BaHI OOMEXEeHHS BiANOBIAAOTbL MEHLIOMY 3 100m2 abo
15% nnowi Ha KOXHOMY 3 [ABOX MEPEKPUTTIB Ha CYMiKHMX
nosepxax, fki MOXyTb OyTW MOLIKOMKEHI NpW BuAaneHHi onopwu,
KornoHn abo cTiHn. Lle cxoxe Ha CTBOPEHHS KOHCTPYKUil 3
[0CTaTHBOK XUBYYICTIO HE3aneXHo Bif Toro, 4u 6yrno BpaxoBaHo B
pO3paxyHKy BU3HAYEHOrO 0COBNMBOr0 HaBaHTaXEHHS.

BKasaHux

C) 3aCToCyBaHHA KOHCprKTI/IBHMX/pOBanyHKOBI/IX

npaswn, wWo 3abe3nevyyloTb MNPUAHATHWIA  3anac  MIiLHOCTI
KOHCTPYKLUii (Hanpuknag, 3acToCyBaHHSA B'A3iB Yy BCiIX TPbOX
HanpsMkax Aansa  3abesneyeHHs [O04aTKOBOI  uinicHocTi  abo
MiHiManbHUI piBeHb AedopmaTMBHOCTI ByaiBenbHUX €neMeHTiB,
AKi nigaarTeea yoapy).

Mpumitka 3. Y HauioHanbHOMy JofaTKy Moxe OyTu BkasaHo, sKi
cTparerii, onucaHi B 3.3, HEOOXiOHO PO3rNsS4aTN CTOCOBHO Pi3HUX
KOHCTpyKUin. [lpuvknaguM 3acTocyBaHHA BKasaHuX cTpaTterin o
KOHCTPYKLi ByaiBenb MiCTATbCA B gogaTtky A.

3.4 Oco6nuBi po3paxyHKOBi cuTyauii — 3acTocyBaHHA KnaciB
3a Hacniakamu pynHyBaHHA

(1) Crparterii gna ocobnuMeBux pPO3paxyHKOBUX CUTyaLid MOXYTb
OyTn 3acHOBaHi Ha HacCTyNHWX Knacax 3a Hacnigkamu pynHyBaHHS,
HaBegeHux y EN 1990:

CC1 - He3Ha4Hi HacnigKkM pynHyBaHHS;

CC2 - cepeaHi Hacnigkn pyMHyBaHHS;

CC3 - 3Hay4Hi Hacnigkn pynHyBaHHS.

Mpumitka 1. [HdopartkoBa iHdopmauis mictutecas B EN 1990,

popaTtok B.

(4) P Accidental actions shall, where appropriate, be applied
simultaneously in combination 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 localized 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 A ;;
Note 1: The National Annex may define the model which may be a
concentrated or a distributed load with a design value of A ;. 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 34kN/m2 for building
structures. An example of the application of A ;is given in A.8.

b) designing the structure so that in the event of a localized 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;

Note 2: The National Annex may state the acceptable limit of
"localized failure". The indicative limit for building structures is
100m2 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.

Note1: 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



Mpumitka 2. 3a neBHUX OBCTaBMH Pi3HI €nNemMeHTU KOHCTPYKLUIi
OOUINbHO BiAHOCUTM OO0 Pi3HWMX KNaciB 3a Hacrnigkamn pynHyBaHHS,
Hanpuvknag, KOHCTPYKTMBHO BiJOKpemneHe manonosepxoBe biuHe
KPWIo BUCOTHOroO BYAMHKY, sike 3 nornsay yHKUIOHanbHOCTI MEHLL
BaXNMBE B MOPIBHSAHHI 3 OCHOBHO OyaiBneto.

Mpumitka 3. MNpoginakTuyHi i/abo 3axmucHi 3axogn CnpsiMoBaHi Ha
BMKIIOYEHHS @00  3MEHLUEHHS  BipOrigHOCTI  MOLUKOMXEHHS
KOHCTpyKUin. lMpy npoekTyBaHHi iHOAI Le BpaxoBylOTb LUISAXOM
BiJHECEHHA KOHCTPYKUIl [0 HWX4YOro Knacy 3a Hacnigkamu
PYMHYBaHHSA. YpeLwTi BUNaakiB AOUINbHILLMM MOXe OyTW 3HMXKEHHS
HaBaHTaXXeHb Ha KOHCTPYKLI0.

Mpumitkad. Y HauioHanbHOMY AodaTKy [OMNYCKAaeTbCA NoginsaTn
KOHCTpyKLUii 3a kaTeropiamu 3rigHo 3 3.4(1). lMpono3uuii woao
3aCTOCyBaHHs KnaciB 3a Hacrnigkamu pyvHyBaHHS Ana 6ygisenb
MiCTATbCA B goaatky A.

(2) OcobnuBi pospaxyHKOBI cuTyauii Ang pisHMX KnaciB 3a
Hacnigkamun pynHyBaHHs 3rigHo 3 3.4(1) noTpibHo po3rnsgaTtu Tak:
- CC1: cneuianbHO BpaxyBaTW OCOGNUBI HaBaHTaXEHHS He
noTpibHO 3a ymoOBM, LLO BpaxoBaHi BCi BigMnoBigHI npasuna LWoAo
3anacy MILHOCTI i 3aranbHOl CTinkocTi, BcTaHoBneHi B EN 1992 -
EN 1999;

- CC2: 3anexHo Big KOHKpeTHMX OOCTaBMH [JOMyCKaeTbCA
CMPOLLEHNA PO3paxyHOK KOHCTPYKLUIl i3 3acTocyBaHHAM Moaenemn
eKBiBaNneHTHUX CTaTUYHUX HaBaHTaxeHb abo 3acTocyBaHHA
TPaAMLINHNX pO3PaxyHKOBUX/KOHCTPYKTUBHUX NPaBuIT;

- CC3: ons Bu3Ha4eHHs1 HEOOXiQHOro PiBHA HAAINHOCTI KOHCTPYKLiN
i cTyneHs petanisauii KOHCTPYKTUBHWX pPO3paxyHKiB HeobxigHo
BMKOHYBaTW crieuianbHe AOCMNIMKEHHS Yy KOXHOMY KOHKPETHOMY
Bunapky. lMpu upOMy MOXe BUHMKHYTW noTpeba y BUKOHAHHI
aHanisy puanky, a Takox 3aCTOCYyBaHHI JOCKOHanMiWmMX MeToais, Lo
BKMIOYalTb AMHaMIYHUIW aHani3, HeniHiHi mogeni i BpaxyBaHHS
B3aeMOfii MK HaBaHTaXXEHHSIMU | KOHCTPYKL€H0.

Mpumitka. Y HauioHanbHOMY AopaTKy Anst BUWMX ab0 HMDKYMX
KnaciB 3a Hacnigkamu pynHyBaHHS [OMyCKaeTbCsl HagasaTu
pekomeHaauii Woao BiANOBIAHMX NIOXOA4IB A0 MNPOEKTYBaHHA
KOHCTPYKLUIV Y BUrMAAi 4oAaTkoBoi iHopmMalii, Wo He cynepeynTb
LbOMY IOKYMEHTY.

4 YOAP

4.1 Ccpepa 3acTtocyBaHHSs

(1) Lien po3gin po3noBCOAXYETLCA Ha 0COBMUBI il NpyY HaCTYNHUX
noaisx:

- yoapu aBTOMOGINbHUX TpaHCMOPTHMX 3acobiB (3a BUHATKOM
3iTKHEHb i3 Nerkummn KoOHCTpykKuisamun) (4.3);

- yOapv BUMKOBUX HaBaHTaxyBauiB (4.4);

- YOapw 3ani3sHUYHNX TPaHCMOPTHMX 3aco6iB (32 BUHATKOM 3iTKHEHb
i3 NErKUMW KOHCTPYKUiaMHN) (4.5);

- yoapu kopabnis (4.6);

- XOPCTKE NPU3EMIIEHHS renikonTepiB Ha NOKpUTTS (4.7).

Mpumitka 1. OcobnuBi HaBaHTaXEHHs Ha Nerki KOHCTPYKLUIl
(Hanpwknag, nigMOCTKM, OCBITMOBanNbHI NixTapi, niwoxigHi MocTn)
[OONyCcKaeTbCA BCTaHOBMOBAaTW B HauiOHanbHOMY [AOAaTky Yy
BUrMSAA4i  JoOaTKoBOI iH(popmauii, WO He cynepeynTb LbOMY
OOKYMEHTY.

Mpumitka 2. YoapHi HaBaHTaxXeHHs Ha bopatopv i napaneTy avBe. y
EN 1991-2.

Mpumitka 3. Y HauioHanbHOMY OoAaTKy AONycKaeTbCs Yy BUrMAAi
JogaTtkoBoi iHopmauii, Wo He cynepeunTb LbOMY [OKYMEHTY
HagaBaTW BKasiBKM, WO CTOCYOTbCH MpaBwun nepefadi yoapHux
3ycunb Ha pyHaameHT KoHCTpykuii (EN 1990, 5.1.3 (4)).

(2) P Ona HactynHux Tunie OygiBenb HeobxigHO BpaxoByBaTw
HaBaHTaXXeHHS Big yaapis:

- Byaieni, WO BMKOPUCTOBYHOTLCSA ANA NapKyBaHHSA aBTOMObInIB;

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.

Note 4: The National Annex may provide a categorization 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 thestructure.

Note: The National Annex may give reference to, as non
conflicting, complementary information, appropriate design
approaches for higher and lower consequences classes.

4 IMPACT

4.1 Field of application

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

- impact from road vehicles (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;

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



- OyaiBni, B AKMX OOMYCKAETbCA PyX TpaHCMOPTHMX 3acobiB abo
BMIKOBMX HaBaHTaXyBauiB;

- Bypieni, po3TawoBaHi Nopy4 3 aBTOLOPOXHIM abo 3amni3HUYHUM
TPAHCMOPTHUM NMOTOKOM.

(3) Mpu po3rnsaai HaBaHTaXeHHs BiO yaapiB Ha 3M'sKWyBarbHi
3aXUCHi 3acobu ansi MOCTIB HEODOXIOHO TakoX BpaxoByBaTU B,
TpaHCnopTy, WO 3HaXoOMTbCA Ha i Ni4 MOCTOM, a TakoX Hacnigku
yAapy.

(4) P HaBaHTaxeHHs Big yAapiB renikontepis cnig BpaxoByBaTu
ansa Oygisenb, WO MalTb NOCaAKoBY NNaTopMy Ha NOKPUTTI.

4.2 NpeacTtaBneHHA HaBaHTaXeHb

(1) HaBaHTaxeHHs Big yaapiB NOBUHHI ByTV BU3HaYeHi AUHaMiYHUM
aHanisaom abo npeAcTaBneHi eKBiBaneHTHOK CTaTUYHOK CUMOKD.
Mpumitka 1. Cuna Ha NnoBepxHi Mix 06'€KTOM, LLO MOXe BOAPUTW, i
KOHCTPYKLLiE€t0 3anexuTb Bif IX B3aEMOAii.

Mpumitka 2. BasncHUMKM 3MIHHUMWK, SKi BUKOPWUCTOBYHOTLCA MpU
aHanisi yaapy, € WBWAKicTb yaapstodoro ob'ekra i po3noain mac,
gedopmauinHi BnacTMBOCTI Ta AeMndipyBanbHi XapakTepucTUKU
yaapso4oro 06'ekta i KOHCTPYKLUi. [HLWI YMHHUKK, TakKi 9K KyT yaapy,
KOHCTPYKLUIS i pyx yaapsitodoro ob'ekta Micnsa 3iTKHEHHS TakoX
MOXYTb BYyTU BaXNUBUMM.

Mpumitka3. MNoganbLwi Bkasiskv HaBegeHi B goaatky C.

(2) OonyckaeTbca ymMoBa, O BCKO €HEprito MornvHae o6'ekT, Lo
MOXe BOapuUTK.

MpumiTtka. Y 3aransHOMy BMNagky Le AONYLEHHs Npu3BoavTb 0
KOHCEepBaTMBHUX pe3ynbTaTiB.

(3) Ons BM3Ha4YeHHs BnacTMBOCTEN MaTepianiB yaapsito4oro
o6'ekTa i KOHCTPYKUii cnig 3acTOCOBYBaTWM HWXKHIi i BEpXHi
XapaKTepPUCTUYHI 3HayeHHs. 3a HeoOXigHOCTI cnig BpaxoByBaTh
LWBMAKICTb AeOpMyBaHHS.

(4) Y KOHCTPYKTMBHWUX pO3paxyHkax HaBaHTaXeHHs Big yaapy
MOXYTb OyTW NpeAcTaBneHi ekBiBaneHTHUMU CTaTUYHUMKN CUamu,
O Npu3BOAATbL A0 eKBiBaneHTHOro edekty B KOHCTpykuii. Lo
CnpoLLeHy Mofenb [AOMycKaeTbCsi 3aCTOCOBYBATU ANS MepeBipku
CTaTM4YHOI  piBHOBArw, MiUHocTi Ta
Aedopmadin KOHCTPYKUIi Npy yaapi.

(5) [Ona KOHCTPyKUiA, €Ki BIiANOBIQHO OO0 MPOEKTY MNOBUHHI

nepesipku BU3HAYEHHS

MOrNMHaTU EHeprito  yaapy 3a paxyHOK MPY>XHO-MNaCTUYHKX
nedopmadin yaap),
eKBiBaneHTHe CTaTUYHE HaBaHTaXKEHHS1 JOMYCKaeTbCA BU3HAYaTW,

okpemMux enemeHTiB  (TO6TO  M'AKuA

BpaxoByluM AK nnacTuyHi - gedopadii, Tak | MOXMIMBOCTI
nedopMyBaHHS TaKUX eNeMeHTIB.

Mpumitka. JogaTkoBy iHdopmauito ame. y gogaTky C.

(6) Ona KOHCTPYKLUIA, B SIKUX €Hepris B OCHOBHOMY PO3CilOETbCS
o6'ekTom, WO BAapsie (TOOTO XOPCTKM ydap), AvMHaMiYHi abo
€KBIBaneHTHI CTaTUYHi CUNnM OONYCKAETbCA BU3HA4YaTH 3rigHo 3 4.3 -
4.7.
Mpumitka. [edka iHdopmauis  wono
OWHaMIYHOMY aHanisi  po3paxyHKOBWX 3HayeHb And Mac i

3aCTOCYBaHHA  Npu

LWBMAKOCTEN 06'eKTIB, LLO CNiBygapaTbCs, MICTUTLCS B AogaTky C.
4.3 Ocobnusi BiA ypapiB
TpPaHCNOPTHMUX 3aco6iB

HaBaHTaXeHHA AOPOXHIX
4.3.1 YOapu no onopHux yacmuHax cropyo

(1) HeobxigHO BuM3HaA4YaTU PO3PaXYHKOBIi 3HAYEHHS YAAPHMX
HaBaHTaXeHb Ha OMOpPHi YacTUHW CMopyaAu (Hanpwvknag, ornopwu
MocTiB abo cTiHu ByaiBenb), po3TawioBaHMX NO6NM3y Aopir Pi3HUX
TMniB.

Mpumitka 1. Po3paxyHKOBi 3HaAYeHHA AN XOPCTKoro yaapy (4.2
(6)) BiA AOPOXHLOrO TPAHCMOPTY OOMYCKAETLCA BCTAHOBMOBATU B
HauioHanbHoMy pgofaTtky. OPpi€eHTOBHI pO3paxyHKOBI 3HAYeHHs
eKBiBaNeHTHUX CTaTUYHUX CUN MicTATbcA B Tabnuui 4.1. PiweHHs
Npo BpaxyBaHHs pPO3PaxyHKOBOrO 3HAYEHHS1 MOXHa npuiiMaTh

(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 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 behavior 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) For structures for which the energy is mainly dissipated by the
impacting body (i.e. hard impact), the dynamic 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.



3anexHo Big Hacnigkie yaapy, Bugy Ta iHTEHCUBHOCTI PYXY i BXUTUX
3axucHux 3axopis, anB. EN 1991-2 i popaTtok C. PekomeHpauii
o040 aHani3y pu3nkiB MiICTATbCA B goaatky B.

Tabnuusa 4.1 - OpieHTOBHI PO3paxyHKOBi 3HAYEHHS EKBIBANEHTHUX CTAaTUYHWUX CUI Bif 3iTKHEHHS JOPOXHBOrO TPAHCMOPTY 3 OMOPHUMMW KOHCTPYKLisSIMU
cnopya Hag abo nobnuay NpoiKAXKOi YacTUHM
Table 4.1 - Indicative equivalent static design forces due to vehicular impact on members supporting structures over or adjacent to roadways

Cuna
dea
KaTteropii gopir Cuna Fdxa,KH kH
Category of traffic Force Fdxa [kN] Force
F a
dy
[kN]
ABTOCTpaaM Ta OCHOBHI [OPOrK [OEepXKaBHOr0 3HaYeHHS 1000 500
Motorways and country national and main roads
0poru B CiNbCbKi MiCLEBOCTI
flop . . 750 375
Country roads in rural area
Micbki goporu
'E,l P 500 250
Roads in urban area
[lBopoBi TepuTopii Ta rapaxi:
Courtyards and parking garages with access to: 50 25
- nerkoBux asTomobinis (Cars)
- BaHTaxHWX aBToMo6inis? (LorriesP) 150 75

8 X - B HANPAMKY PyXy; Y - NeprneHanKyNsApHO 40 HaNPSMKY pyxy.

@ x = direction of normal travel, y = perpendicular to the direction of normal travel.
b TepmiH "BaHTaxHi aBTOMOGINI" BigHOCUTLCSt 4O aBTOMOGINIB i3 Baroto 6pyTTo Oinblue 3,5 T.
b The term "lorry" refers to vehicles with maximum gross weight greater than 3,5 tones.

Mpumitka 2. Y HauioHanbHOMY JoJaTKy [OMNYyCKaeTbCA

yaapHy cuny |y
3aneXHOCTi Bif, BiACTaHI S MiXX KOHCTPYKTUBHUM €lTEMEHTOM |

3a3HavaTtum BUrNSAAi  (pyHKUiOHanbHOT
BiCcClO HanWbnux4oi cmyrm pyxy. |Hpopmauisa npo BnnuB
BiAcTaHi s micTuTbes B gogatky C.

Mpumitka 3. Y HauioHanbHOMY [JoAaTKy MOXyTb OyTu
BKa3aHi TMNM abo eneMeHTVM KOHCTPYKUIA, OANnS sKux yaap
TpaHCNOpTHOro 3acoby MoXHa He BPaxoByBaTW.

Mpumitka 4. MNpun po3rnagi 3iTkHEHHS TPAHCNOPTHUX 3acobiB
i3 MocTamu cnig BpaxoByBaTtu nonoxeHHs EN 1991-2.
Mpumitka 5. IHpopmauia npo ocobnmBi HaBaHTaXXeHHN Big,
aBTOMOOGINbHOro TpaHCNOPTY Ha MOCTax, NMPU3HAYEHUX TaKOX
ONA pyxy PemnKkoBWX TPaHCNOPTHWMX 3acobiB, MICTUTbCS B
OtoneteHi UIC 777.1 R.

(2) MoswHHi ByTn BM3HAYeHi NpaBuna 3actocyBaHHs cun Fy.
Ta de.

Mpumitka. MNpasuna sacTtocyBaHHs cun F . Ta de MOXYTb
OyTM Bu3HadeHi B HauioHanbHOMy JdogaTky abo Aans
KOHKpeTHoro npoekty. Cunm F . Ta de He peKOMeHOyeTbCA
3acTocoByBaTV OOHOYACHO.

(3) HeobxigHO BM3Ha4aTV niowy nNpuknagaHHa cvunu F npu
3iTKHEHHi 3 ONOPHUMWN KOHCTPYKLISIMU.

Mpumitka. Y HauioHanbHOMYy [ogaTKy — [OMNYCKaeTbCA
yoapy 3acobiB..
PekomeHayoTbCsl HACTYMHI YMOBU (PUCYHOK 4.1):

BKasyBaTy  YMOBM TPaHCMOPTHUX
- cuny Big yaapy F BaHTaxHuMx aBTOMOGIniB JonyckaeTbcs
npuknagatn Ha Bucoti h Big 0,5M go 1,5m Big piBHS
NPOKOKOI  4acTUHW. 3a HasBHOCTI 3axucHux Oap'epis
3aCTOCOBYIOTb BMLLi 3HayeHHs. PekomeHgoBaHa nnowia
npuknagaHHa CuUnu BMU3HAYaETbCA Tak: Bucota a = 0,50m,
LUIMPWHA OOPIBHIOE LUMPUHI KOHCTPYKTMBHOIO eriemMeHTa, ane
He binbLue 1,5m;

- cuny Big yaapy F nerkoBmx aBTOMOGiniB AonyckaeTbcs

npuknagaty Ha Bucoti h = 0,5m Big piBHA NpoiX@Xoi

Note 2: The National Annex may prescribe the force as a function of the
distance s of the centre line 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 F;, and de should be defined.

Note: Rules for the application of F, and de may be defined in the
National Annex or for the individual project. It is recommended that F
does not act simultaneously with de.

(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
vehicles. 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 0,5m to 1,5m above the level of the carriageway or higher
where certain types of protective barriers are provided. The
recommended application area is a = 0,5m (height) by 1,50m (width) or
the member width, whichever is the smaller;

- for impact from cars the collision force F may be applied at h = 0,50m
above the level of the carriageway. The recommended application area is
a = 0,25m (height) by 1,50m (width) or the member width, whichever is
the smaller.




YacTuHu. PekomeHgoBaHa Mnowa nNpYKNagaHHs  cunu
BM3Ha4yaeTbCs Tak: Bucota a = 0,25M, WwupuHa [OpiBHIOE

LUMPUHI enemeHTa, ane He binble 1,5m.

! -
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a - BUCOTa PEKOMEHAOBAHOI NAOLLi NpuknaaaHHs cunu. 3MiHeTbes Big 0,25m (ans nerkosmnx asTomobinis) oo 0,50m (ons BaHTaXHMX aBTOMODINIB);

a is the height of the recommended force application area. Ranges from 0,25m (cars) to 0,50m (lorries);
h - NONOXeHHs pe3ynbTylo4doi cunu yaapy F, To6To BUCOTa Hag piBHEM MPODKAXKOI YacTuHWU. 3MmiHeTbea Big 0,5M (gna nerkoBux aBTomo6inis) Ao 1,5m

(4N BaHTaXXHUX aBTOMOGINIB);
h is the location of the resulting collision force F, i.e. the height above the level of the carriageway. Ranges from 0,50m (cars) to 1,50m (lorries);
X - OCbOBA MiHisi CMYTU pyXy.
x is the centre of the lane.

PucyHok 4.1 - Cvna Bif 3iTKHEHHSI 3 ONMOPHMMMN KOHCTPYKLiSIMU MOCTIB NoBnm3y cMyru pyxy i 3
OMOPHUMU KOHCTPYKLUisiMK ByaiBenb

Figure 4.1 - Collision force on supporting substructures near traffic lanes for bridges and supporting
structures for buildings

4.3.2 Ypapu Ha BepXHi YaCcTUHU cnopyau

(1) HeobxigHO Bu3Ha4YaTW pPO3pPaxyHKOBI 3HAYEHHSA YyAapHUX
HaBaHTa)eHb Bif BaHTaXXHMX aBTOMOOGINIB i/abo Big iX BaHTaxiB Ha
KOHCTPYKLUii BepxHiX 4YacTuH cnopya, KpiM BuMagkie, Komu
3abesneyeHa pJocTaTHA BuWcoTa npoisgy abo BXWTI BiQNOBIgHI
3aXWCHi 3axoau ANsl YHUKHEHHS yaapy.

Mpumitka 1. Po3paxyHKOBI 3HAYEHHA YyAapHWX HaBaHTaXeHb
pa3oM i3 3Ha4YeHHAMW OOCTaTHBLOI BMCOTW NpOoi3gy i BiANOBIGHUMUN
3aXUCHMMK 3axodamu LWoao 3anobiraHHs yaapam OonyckaeTbes
BCTAHOBMIOBAaTU B HauioHanbHOMy pgopatky. PekomeHgoBaHe
3Ha4YeHHsA OOCTaTHLOI BUCOTW MPOI3ay, HE BPaxoBYHOUYN ManbyTHIO
3aMiHy [JOPOXHbOro MOKPUTTSA Nig MoOCToM, cknagae Big 5,0m go
6,0m. OPpIiEHTOBHI 3Ha4YeHHS EKBIBANEHTHUX CTATUYHMX CUN
HaBegeHi B Tabnuui 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 5,0m to 6,0m. The indicative equivalent static design
forces are given in Table 4.2.

Tabnuus 4.2 - OpieHTOBHiI 3HAYEHHS EKBIBANEHTHUX CTAaTUYHUX YOAPHUX CUIT HA BEPXHI YaCTUHM Cnopya
Table 4.2 - Indicative equivalent static design forces due to impact on superstructures.

KaTteropii gopir

EkBiBaneHTHa cTaTu4Ha cuna Fdxa, kH

Category of traffic Equivalent static design force F,, 2 [kN]
ABTOCTpaaM i OCHOBHI OPOrv AEPXKABHOIO 3HAUYEHHS 500
Motorways and country national and main roads
[oporu B cinbCbKin MicLeBOCTi 375
Country roads in rural area
Micbki goporun
Roads in urban area 250
[BopoBi Teputopii Ta rapaxi 75

Courtyards and parking garages

8 X - B HaNpsIMKY pyXy.
@ x = direction of normal travel.

Mpumitka 2. BubGip po3paxyHKOBOro 3HAYEHHS cnig npuiMaTu
3anexHo Bifg Hacnigkis yaapy, TUny Ta iHTEHCUMBHOCTI PyXy, a Takox
3anexHo Big 3abesneyeHHs 3M'AKWYBanbHWX (3aXMCHUX Ta
3ano6ixkHuX) 3acobiB.

Mpumitka 3. [MpoekTHi yaapHi HaBaHTaXeHHA Ha BepTUKanbHi

NOBEPXHi iAEHTWYHI yaapHMM cunam, HaBegeHuM y Taobnuui 4.2.
Mpn hoshsh1 3HaYEHHA YyOapHUX CUN MOXHa MOMHOXWUTM Ha

3HWXKYBanNbHUA KOemIilieHT Me- 3HayeHHs Mes h0 i h1 JonycKaeTbes

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 h,shsh,, these values may be multiplied by a reduction factor

re - The values of ri,, hy and hy may be given in the National Annex.




BCTAHOBMIOBATW B HalioHanbHOMy fAogaTtky. PekomeHgoBaHi Recommended values of r, hy and h, are given in Figure 4.2.
3Ha4eHHs rg, hy i hy HaBeaeHi Ha pucyHKy 4.2.

i---;
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- h=h
h=hy,

-

h - pisanyHa BigCTaHb BUCOTU MiX NOBEPXHEID AOPOXHLOrO NOMOTHA | HYXKHIM KpaemM NPOroHOBOT KOHCTPYKLT;

h is the physical clearance between the road surface and the underside of the bridge deck;
ho - MiHiManbHa BiACTaHb MiXX NOBEPXHEK AOPOrv i HWKHIM KPaeM MPOrOHOBOI KOHCTPYKLIii, HMXYe 3a siKy yaap Ha BEpXHI0 YaCTUHy criopyau notpibHo

BPaxoByBaTu MOBHICTI0. PekomeHA0BaHe 3HauYeHHs h, =5m;
h, 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 5,0m;
h - 3Ha4YeHHs BIACTaHI Mk NOBEPXHEID AOPOXKHBLOrO NOMOTHA i HIKHIM KP@EM NPOroHOBOT KOHCTPYKUIT. [ins 3Ha4YeHb h, Ta Bulle yaapHy cuny F MoxHa He
BpaxoByBaTu. PekomeHaoBaHe 3HaveHHs h, = 6m (nntoc 3anac Ha ManbyTHIO 3aMiHy JOPOXHLOTO MOKPUTTS Mif MOCTOM, BEpTUKanbHi nepenaaw i nporvH
mocTa);
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 h, is 6,0m (+ allowances for future re-surfacing, vertical sag curve and deflection of bridge);
b - pi3HMUA BUCOT MiX h1 i hO, T06TO b = h1 - ho. PekomeHgoBaHe 3HayeHHs ons b cknagae 1,0m. 3acTtocyBaHHSA 3HWKYBanbHOro koediuieHta go F
[ONYyCKaeTbCA NpU 3Ha4YeHHAX b Big 0 o 1M, TO6TO Mix h0 i h1
b is the difference in height between h, and h, i.e. b = h - h,. The recommended value for b is 1,0m. A reduction factor for F is allowed for values of b
between 0 and 1m, i.e. between hjy and h,.

PucyHok 4.2 - PekomeHaoBaHe 3Ha4eHHs 3HWXyBaslbHOTo koedilieHTa rg

ONA yAapHUX CUI Ha rOPU30HTanbHi KOHCTPYKTUBHI €NeMeHTU Had NPOPKOXKOK YaCTUHOK 3anexHo Bif,
BMCOTM Npoi3ay h

Figure 4.2 - Recommended value of the factor rg

for vehicular collision forces on horizontal structural members above roadways, depending on the
clearance height h

Mpumitka 4. JonyckaeTbCa BpaxoByBaTh yaapHi HABaHTaXKEHHS Ha Note 4: On the underside surfaces of bridge decks the same
HWKHIO MOBEPXHIO MPOrOHOBOI KOHCTPYKLii 3 KyTOM mignomy. Y impact loads as above with an upward inclination may have to be
HauioHanbHOMY [ofaTky MOXyTb OyTuM BkasaHi ymoBM ygapy. taken into account: the conditions of impact may be given in the
PekomeHngoBaHun kyT nignomy cknagae 10°, pucyHok 4.3. National Annex. The recommended value of upward inclination is

10°, see Figure 4.3.

X - HarnpsiMOK pyXxy;
x - direction of traffic;
h - BiACTaHb MiXX NOBEPXHED JOPOXKHBOIO NONOTHA Ta 06NMLIBaAHHAM ab0 KOHCTPYKTUBHUM €f1eMEHTOM Ha HUXKHIN NOBEPXHi MOCTa.
h - height of the bridge from the road surface measured to either the soffit or the structural members.
PucyHok 4.3 - YaapHa cuna Ha enemMeHTU NPoroHOBOT KOHCTPYKLi
Figure 4.3 - Impact force on members of the superstructure

Mpumitka 5. MNpu BU3Ha4eHHi BUCOTK h cnig BpaxoByBaTh MOXIUBI Note 5: In determining the value of h allowance should be made
ManbyTHi 3MiHW B MEHLLY CTOPOHY, Hanpuknag, 3a paxyHoK 3amiHu for any possible future reduction caused by the resurfacing of the
[OPOXHBOrO MOKPUTTS MNif MOCTOM. roadway under the bridge.

(2) 3a HeobxigHOCTI cnig TakoX BpaxoByBaTW ydapHi cuin de, (2) Where appropriate, forces perpendicular to the direction of
HanpaBneHi NepneHanKynspHo 40 pyXy. normal travel, de, should also be taken into account.

Mpumitka. 3acTocyBaHHs de MoXxe OyTu BM3HAYeHe B Note: The use of de may be defined in the National Annex or for
HauioHanbHoMy pfoaatky abo B KOHKPETHOMY MPOEKTi. de He the individual project. It is recommended that de does not act
PEKOMEHYETLCS 3aCTOCOBYBATN Of|HOYACHO 3 F . simultaneously with F . .

(3) MoBnHHa ByTK BKasaHa MroLla NpuUKnagaHHsa ygapHoi cunm F Ha (3) The applicable area of the impact force F on the members of

€rneMeHTN BEPXHbOI YaCTMHU CNOPYAM. the superstructure should be specified.



Mpumitka. Y HauioHanbHOMY AogaTKy MOXyTb OyTu BU3Ha4YeHi
pPO3Mipu i NONOXEHHs nnowi yaapy (yaapHoOi noBepxHi). Ak ygapHy
NMOBEPXHIO PEKOMEHAYETLCA 3aCTOCOBYBATW KBaApaT i3 LOBXMHOK
cTopoHu 0,25m.

44 Oco6nuBi HaBaHTaXeHHs Big yAapiB  BUIIKOBUX
HaBaHTaXyBauiB

(1) Po3paxyHKOBi 3Ha4eHHs OCOONMBMX HaBaHTaXeHb BiO ydapy
BWMKOBMX  HaBaHTaXyBa4diB  yCTAHOBMWTb 3  ypaxyBaHHSIM
OWHaMIYHMX ~ XapakTEePUCTUK  BWIIKOBOTO  HaBaHTaxyBada i
KOHCTPYKLUii. Peakuis KOHCTPYKUil MOXe BpaxoByBaTW HEniHiWHI
pedopmadii.  3amicTe  BUKOHaHHS  OMHAMIYHOIO  PO3paxyHKy
[0NYCKaETbLCA BUKOPUCTOBYBATW eKBiBaNeHTHi cTaTuyHi cunu F.
MpumiTtka. N HauioHanbHoMmy aopatky JonyckaeTbcs
BCT@HOBIIIOBATN PO3paxyHKOBE 3HAYEHHS eKBiBaNeHTHOI CTaTUYHOI
cunu F. PekomeHayeTbes 3HaveHHs F Bu3HavaTu i3 3acTocyBaHHAM
TOYHUX po3paxyHkKiB M'akoro yaapy 3rigHo 3 C.2.2 (gmopaTok C). Ak
anbTepHaTVBHE PEKOMEHAYETbCS 3aCTOCOBYBaTK 3HauyeHHs F = 5W,
ge W - cyma BarM HeTTO i BaHTaxoniginmanoHOi 34aTHOCTI
HaBaHTaxyBa4da (EN 1991-1-1, Tabnuus 6.5); HaBaHTaXeHHs Aie Ha
Bucoti 0,75m Big nignorn. Y p[desakux BuNagkax [OMNycKaeTbCs
3acTOCOBYBATU BULLi B0 HMXKYi 3HAYEHHS.

4.5 OcobnuBi HaBaHTaXeHHsA, BUKITMKaHI CXOMKEHHAM 3 penok
PEeMKOBUX TPAHCNOPTHMX 3acobiB nig KOHCTpyKuiasMu abo
no6nn3y KOHCTPYKLin

(1) HeobxigHo BU3Ha4aTK OCOGMMBI HaBaHTaXXEHHSI Bif, PEWKOBOro
TpPaHCMopTy.

Mpumitka. Y HauioHanbHOMY [oAaTKy LONYCKAaeTbCs 3a3HadaTu
TUNWU PEVKOBOrO TPaHCMOPTY, Ha siki PO3NOBCIOAXKYIOTLCS NpaBuna,
BCTaHOBIIEHI B JaHOMY po3aini.

4.5.1 KoHcTpyKuii no6nusy abo Hag penkoBUMM LIISIXaMu
4.5.1.1 3aranbHi NoNoXeHHs

(1) TMoTpibHO BM3HAYaATU PO3PaAXYHKOBI 3HAYEHHS  yOaApPHUX
HaBaHTaXXeHb Ha OMOPHi KOHCTPYKUii (Hanpuknag, onopu abo
KOMOHW) MPU CXOAXEHHI 3 penoK noTArie, WO MaHeBpYKTb Nia
crnopyaamu abo nobnuay Hux, ame. 4.5.1.2. Y nNpoekT MoXyTb ByTn
3aKnageHi Takox iHWi nonepegxysanbHi abo 3axucHi 3axogu Ans
3HWXKEHHs edekTiB ocobnuBoi Ail  Big yAapy MO  OMOPHUX
KOHCTPYKLUisX. 3Ha4YyeHHA MOBWHHI BUBMpaTUCA 3anexHo Big knacy
KOHCTPYKLUIN.

Mpumitka 1. HaBaHTaXXeHHs1 Bif CXOKEHHs 3 perioKk Ha MocTax
3a3HaveHi B EN 1991-2.

Mpumitka 2. [Jogatkoa iHopmaLlis nNpo ocobnmBi HaBaHTaXeHHs
Bi penKoBOro TpaHcnopTy HaBedeHa y 6oneteHi UIC 777-2.

4.5.1.2 Knacudikauisi KOHCTPyKUIn

(1) KoHcTpykuii, Wwo nigaawTbCst yAapHUM HaBaHTaXEHHAM npu
CXOKEHHI 3 penoK pPerKoBOro TPaHCMOPTY, KnacudikyroTb
BianoBsigHo go Tabnuui 4.3.

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 0,25m 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
behavior 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 5 W, 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 0,75m above floor level. However, higher or
lower values may be more appropriate in some cases.

4.5 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.

4.5.1 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 adjacent 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.

Tabnuusa 4.3 - Knacudikauis KOHCTPYKLUIR, WO NiaaanTbca yagapHUM HaBaHTAXKEHHSAM NPU CXOAXKEHHI 3 pENOK PEVKOBOrO TPAHCMNOPTY
Table 4.3 - Classes of structures subject to impact from derailed railway traffic

KoHCTpyKLUii, po3TalloBaHi Hag pefkoBMMU LfsixaMu abo Nopyd i3 HUMKU, NPU3HAYeEHi AN NOCTIMHOro nepebyBaHHA noaen

Structures that span across or near to the operational railway that are either permanently occupied or serve as a temporary

MacuBHI KOHCTPYKLii Ha4 PenKoBMMM LWnsaxamu abo Nopyy i3 HUMK, Taki IK MOCTU 3 PyXOM aBTOTPaHCMNOPTY; OOHONOBEPXOBI

Massive structures that span across or near the operational railway such as bridges carrying vehicular traffic or single

Knac A abo TMMYaCcOBOro CKyM4YeHHs MoAen, a Takox GaraTonoBepXxoBi CNOpyAM.
Class A
gathering place for people or consist of more than one storey.
Knac B Oyaisni, WO He Npu3HaYveHi ons AOBroTpMBanoro nepebyBaHHs NMogew i He € MiCLSIMU TUMYACOBOrO CKYMYEHHS Noaen.
Class B
storey buildings that are not permanently occupied or do not serve as a temporary gathering place for people.

Mpumitka 1. KoHCcTpyKuii, BigHeceHi Ao knacy A abo B, MoxyTb 6yTv BU3HayeHi B HauioHanbsHOMY AodaTky abo B pamkax KOHKPETHOro NpoeKTy.

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.

Mpumitka 2. Y HauioHanbHUM 40AATOK AONYCKAETLCA TAKOX BKIOYATM 404ATKOBI BIQOMOCTI 3a KnacudikauisMm TMMYacoBMX KOHCTPYKLIN, Taknux

AK TUMYacoBi MiLIOXigHI MOCTU abo NoAibHI KOHCTPYKLII CYyCMiNbHOro NMPU3HaAYEHHs, a TAKOX OOMOMIXHI KOHCTPYKLUIT, SKi BUKOPUCTOBYHOTLCS Npu




BUKOHaHHI ByaiBenbHux pobiT (EN 1991-1-6).

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.

Mpumitka 3. JoaaTtkoBa iHbopmaLisi Ta 06r'pyHTyBaHHs kKnacudikaLii, HaBegeHoi B Tabnuui 4.3, 3HaxogaTbes y BianoBigHMx gokymeHTtax UIC.
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 Ocob6nuei pospaxyHKOBi cuTyauii BignoBigHO [0 Knacis
KOHCTPYKLI

(1) Cwutyauii, WO BKNIOYAOTb CXOMKEHHS TPAHCMOPTY 3 PEnoK nig
KOHCTPYKLisiMM abo npu HabnmxeHHi JO KOHCTPYKLUiA knacy A abo
B, BigHOCATL OO 0COBNMBUX pO3paxyHKOBMX cuTyauin 3rigHo 3 EN
1990, 3.2.

(2) Yoap no BepxHii yacTuHi cnopyam (nporoHosa 6ygosa mocTa)
NPU CXOMKEHHI 3 periok PeNKOBOro TPaHCMOPTY Mi4 KOHCTPYKUigMU
abo npu HabnuxeHHi OO0 KOHCTPYKUiA y 3aranbHOMY Bunagky
MOXHa He BpaxoByBaTW.

4.5.1.4 KoHcTpykuii knacy A

(1) Ona KoOHCTpyKuUi knmacy A, posTawoBaHuWx Yy Micusax, ge
MaKkCUMManbHa LUBUAKICTb PEWKOBOro TPAHCMOPTY HE MepeBuLLye
120km/rog, HeoOXigHO BCTaHOBMNIOBATU PO3PaxXYHKOBI 3HaAYEHHS
Bin  yAapy
KOHCTPYKTUBHMX ernleMeHTax (Hanpuknag, KOnoHax, CTiHax).

€KBIBANEHTHUX  CTaTUYHUX  CW no  ONOpPHUX

Mpumitka. EkBiBaneHTHi cTatuyHi cunu Ta X BU3HAYEHHS

[OMYCKAETbCA BKasyBaTWM B HauioHanbHoMmy gopatky. OpieHTOBHi
3HaYeHHsA HaBeeHi B Tabnuui 4.4.

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 120km/h, design values for
the static equivalent forces due to impact on supporting structural
members (e.g. columns, walls) should be specified.

Note: The static equivalent forces and their identification may be
given in the National Annex. Table 4.4 gives indicative values.

Tabnuus 4.4 - OpieHTOBHI pO3paxyHKOBi 3HAYEHHS FOPU3OHTarNbHMX EKBIBANIEHTHUX CTAaTUYHWUX CUN Bif, YAapy ONA KOHCTPYKLUIN knacy A, po3TalloBaHNX

Hazg abo nopy i3 pernKoBNMY LUAsIXaMu

Table 4.4 - Indicative horizontal static equivalent design forces due to impact for class A structures over or alongside railways

BiactaHb d MiXk KOHCTPYKTUBHUM €f1IEMEHTOM i
BiCCIO HANBNMMXKYOro PENKOBOTO LLUMIAXY, M
Distance "d" from structural elements to the
centre line of the nearest track (m)

Cuna F .2, kH
Force F .2 (kN)

Cwuna dea, H
Force dea (kN)

KOHCTpYKTUBHI enemeHTn
Structural elements
d <3m (m)

HeobxiaHO BCTaHOBNIOBATH B paMKkax
KOHKpeTHOro npoekTy. [logatkosa iHdopmauis
HaBeaeHa B goaaTky B.

To be specified for the individual project.
Further information is set out in Annex B.

HeobxigHo BCTaHOBNIOBATH B paMkax
KOHKpeTHOro npoekTy. [logatkosa iHpopmauis
HaBegeHa B goaaTky B.

To be specified for the individual project.
Further information is set out in Annex B.

CyuinbHi CTiHM | NOAiGHI KOHCTPYKUT

For continuous walls and wall type structures 4 000 1 500
3M (m) <d < 5m(m)
d >5m (m) 0 0

8 X - B HANPAMKY PyXy; Y - NepneHanKyNapHO A0 HaNpPsaMKY pyxy.
@ x = track direction; y = perpendicular to track direction.

(2) Y Bunagkax, Konu OMOPHi KOHCTPYKUIiI 3axuLieHi cyuinbHUMu

uokonamu abo nnatopmamu yoapHi  CUNM  OOMYCKaETbCH
3HMXKYBaTK.

Mpumitka. MpaBuna 3HWXEHHS OOMYCKAETbCS BCTaHOBMOBATU B
HaLjioHanbHOMy JoaaTKy.

(3) Curm Fy, Ta de NOBUHHI ByTW NpuKNageHi Ha BCTAHOBMEHIN
BMCOTi Hap piBHem peviok (Tabmvus 4.4). Cum Fy Ta de
HeobXiAHO BpaxoByBaTu B po3paxyHKax OKpeMo.

MpumiTka. BucoTy Toukn nNpuknapaHHs cun F,, 1a de Hag piBHEM
penok [onycKaeTbCA BCTaHOBMOBAaTV B HauioHanbHOMY [oAaTKy.
PekomeHaoBaHe 3Ha4yeHHs cknagae 1,8m.

(4) Axwo mMakcMmMarnbHa LWBWUAKICTb PENKOBOrO TPaAHCMOPTY B MicLi
po3TallyBaHHSA KOHCTPYKLiT He nepeBuliye 50km/rod, TO 3HAYEHHS
cvn y Tabnuui 4.4 gonyckaeTbCs 3HUXKyBaTHU.

Mpumitka. lNMpaBuna 3HMXEHHSA AOMYyCKaeTbCs BCTAHOBMIOBATUM B

HauioHanbHOMYy Ao[aTky. PekomeHOoBaHe 3HWXKEHHSI cKnagae

(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 F, and de (see Table 4.4) should be applied at a
specified height above track level. The design should take into
account Fy and de separately.

Note: The height above track level of the point of application for
F4x and de may be given in the National Annex. The
recommended value is 1,8m.

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

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.




50%. JopaTtkoBa iHpbopMauis HaBeaeHa B GroneTeHi UIC 777-2.

(5) TMpu maxkcumanbHin  [O03BONEHI  LWBMAKOCTI  PEWKOBOro
TPaHCMOPTY B MiCLi po3TallyBaHHS KOHCTPYKLUii 6inbwe 120km/rog
pO3paxyHKOBI 3HaYyeHHs rOpU30OHTanNbHWX eKBiBaneHTHUX
cratnyHux cun Fy Ta de BM3HaYaloTb 3 ypaxyBaHHAM JOAATKOBUX
nonepemxyBanbHUX i/abo 3axvCHWX 3axoAiB, Aonyckawouu, Lo
KOHCTPYKLUisi  BigHocuTbcs p[o  knacy CC3  3a  Hacnigkammu
pynHyBaHHs (3.4(1)).

Mpumitka. 3HayeHHsA Fdx Ta de 3 ypaxyBaHHAM [0OaTKOBUX
nonepemxyBanbHux i/abo  3axWCHWX  3axo4iB  AOMYCKaETbCH
BCTAHOBMIOBATM B HauioHanbHOMy pgopatky abo B pamkax
KOHKPETHOrO NPOEKTY.

4.5.1.5 KoHcTpykuii knacy B

(1) Ans KoHCTpyKUin knacy B ycTtaHoBMOOTL cneuianbHi BUMOTH.
Mpumitka. Bumorn ponyckaeTbCsi Bka3yBaTW B HauiOHarnbHOMY
nopgatky abo BU3HA4YaTW B pamkax KOHKPETHOro npoekTy. KoxHa
BMMOra MOXe T[PYHTYBaTUCA Ha pe3ynbTaTax OUIHKA PU3MKY.
IHdbopMaLis NPO YMHHMKK | 3aX04u, L0 BPaxXOBYKTLCS, MICTUTHCS B
pogartky B.

4.5.2 KoHcTpyKuii, po3TawoBaHi 3a TYNMUKOBMMM PENKOBUMM
wnsaxaMmu

(1) MMepeisg TynMKOBOro pemnKkoBOro LWAAXy (Hanpuknag, Ha
KiHLEBMX CTaHLUisix) BpaxoBytTb 3rigHo 3 EN 1990 sk ocobnusy
pPO3paxyHKOBY CUTyaLilo, $SKWO KOHCTPyKUis abo ii onopa
3HaxoanTbCs Be3nocepeaHbo 3a TYNMUKOBUM PEVKOBMM LLITISIXOM.
Mpumitka. 30HY 3a TYNUKOBMM PEVNKOBUM LUIISIXOM, 5Ky HEODXigHO
BpaxoByBaTu, AOMNYyCKAETbCA BKa3yBaTh B HaLjioHanbHOMY A0AaTKY
abo B pamMkax KOHKPETHOro NMPOEKTY.

(2) 3axogu woao 0OMeXEeHHS pU3nKy NMOBWHHI
PO3MOBCIOAXYBATMCS Ha 30HY 3a TYNMUKOBUMUW PENKOBUMM KOMISIMU i
3MeHLUyBaTK BipOrigHicTb Ti nepeisgy.

(3) ONOpHi KOHCTPYKTMBHI €NEMEHTN HE MOBWHHI PO3TaLLIOBYBaTUCS
B 30Hi 6e3nocepeHbO 3a TYNUKOBMM PENKOBUM LLITISIXOM.

(4) Axkwo HeobxigHO PO3MICTUTU OMOPHI KOHCTPYKTUBHI enemMeHTu
nobnu3y Tynuka pemnkoBOro LMSXy, okpiM GydepHoro ynopy, cnig
nepenbaunTn TakoX TOpLEBY 3axucHy CTiHy 6Ge3nocepegHbo 3a
TynukoM. Cnig Bka3dyBaTW 3HAYEHHSI EKBIBANEHTHUX CTaTUYHMX
3ycunb Big yaapy o6 3axXMCHy CTiHy.

Mpumitka. CneujanbHi 3axoan Ta anbTepHaTUBHI PO3paxyHKOBI
yAapHMX

[0nyCKaeTbCA BKadyBaT B HaLliOHaJ'IbHOMy [oaaTtky abo B pamMKax

3Ha4YeHHA eKBiBaNeHTHUX CTaTU4YHUX 3ycunb

KOHKpeTHOro npoekty. PekomeHgoBaHe 3HaYeHHsi ekBiBaneHTHOI
CTaTM4HOi curm Bif yAaapy 06 3axucHy CTiHy craHoButb Fy =
10000kH - ansa

BaHTaXHUX noTaAriB. PekomeHAOyeTbCsA npuknagatyv Ui cunum

5000kH - ana nacaxvpcbkux nNOTArB i Fdx =

ropusoHTanbHo Ha B1coTi 1,0M Hag piBHEM peNoK.

4.6 Oco6nuBi HaBaHTaXXeHHSA BiA yaapiB cyaeH

4.6.1 3aranbHi NONOXEHHA

(1) OcobnuBi HaBaHTaxeHHA B4 YyAapiB cydeH HeobxigHo
BM3HAYaTn 3 ypaxyBaHHSM:

- TUMY BOAHOTO LUMAXY;

- XapaKTepUCTUKN Teuil;

- TUNY | TOHHAXXHOCTI CyHa, a TaKoX NOro yaapHUX XapakTepucTuk;
- TUMNY KOHCTPYKLIi Ta Ti AUCMNaTnBHOI XapaKTepuUCTUKN.

(2) Twnn cygeH Ha BHYTPIWHIX BOAHMX LWAsxXax, Sk cnig
BpaxoByBaTM Yy  BuNagkax 3iTKHEHHS 3 KOHCTPYKLisiMU,
KnacuaikytoTb 3a cuctemotro CEMT.

Mpumitka. Cuctema knacudikauii CEMT HaBegeHa B Tabnumui C.3
(mopaTtok C).

(3) MoTtpibHO BM3HA4YaTWM yOapHi XapaKTepucTUKM CyaeH Ha
MOPCbLKUX BOAHUX LUNsIXaX, ski He0OXigHO BpaxoByBaTW Y BUNaaKax

3ITKHEHHS 3 KOHCTPYKUISAMM.

(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 F, and de, 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 F,, and de, 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
utilization 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) 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 Fy = 5000kN for passenger trains and Fy =
10000kN 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 behavior;

- 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 betaken into
account in the case of ship impact on structures should be defined.
Note 1: The National Annex may define a classification system for



Mpumitka 1. Knacudikauito cyaeH Ha MOPCbKMX BOAHWUX LUNSAXax

[OONycKaeTbCsl  BCTAHOBMOBATU B HaLiOHanbHOMY  A0A4aTKy.
OpieHTOBHa Knacudikauis ans Takux cygeH HaBegeHa B Tabnwuui
C.4 (popatok C).

MpumiTtka 2. IHdopmauis Wwoao iMOBIPHOrO MOAENOBAHHS 3iTKHEHb
i3 cygHamu micTuTbCcAa B goaatky B.

(4) Mpw BM3HaAYEHHI PO3paxyHKOBMX 3HAYEHb Ai Npw yaapi cygHa
TOYHUMW MeToAamu Crnig BpaxoByBaTW OOOATKOBY rigpOAvHaMIYHY
macy.

(5) HaBaHTaxXeHHs npu yaapi cnig npeactaBnsT y BUMMSA4i ABOX

HECYMICHUX HaBaHTaXeHb:

- no6oBoi cunu Fdx;

- BiYyHOI cunu 3i cknagoBoO de, Wo Aie nepneHauKynsipHoO Ao
no6osoi cunun Fdx i bpumKUinHOi cknagoBoil FR , Lo aie napanenbHo
Fax:

(6) KoHCTpyKUii, SiKi 32 NPOEKTOM MOBWHHI CpUAMaTK yaapu cygeH
(Hanpuknag, npuyanbHi CTiHKM | NpuyanbHi nani), He BiAHOCATbCA
00 cdhepwu 3acTocyBaHHs gaHoi YacTuHn EN 1991.

4.6.2 Ypapu piukoBOro i KaHanbHOro TpaHCcnopTy

(1) 3a HeobxigHOCTI BCTaHOBMNOTL N060BI Ta Bi4HI pO3paxyHKOBI
ONHaMiYHi HaBaHTaXXeHHS Big PiYKOBUX i KAHANBbHUX CyAeH.
Mpumitka. 3HaveHHA noboBux | GiYHUX OUHAMIYHUX  CuUn
[OMYCKAETbCA BKasdyBaTM B HauioHanbHOMYy pJopaTtky abo B
KOHKpPETHOMY  npoekTi. OpieHTOBHI  3HayeHHa gna  psay
CTaHOApPTHUX MapaMeTpiB CyAeH i CTaHAapTHUX PO3pPaxyHKOBUX
cuTyauin, BKNoYayn edekTy Big 4OAATKOBOI AUHAMIYHOT Mack, a
TaKOX AN1A CyAeH 3 iHLWOo Macow, HaBeaeHi B Tabnuui C.3
(mopaTtok C).

(2) Cvny Tepta npu ypapi FR , wo pgie ogHovacHo 3 GivHUM
yOapHUM HaBaHTaxeHHAM Fdy, BU3Ha4aoTb 3a OPMYyoLo:

Fr =uFy,

ne M - koedilieHT TepTa.

Mpumitka. KoedpiuieHT TepTa U [onyckaeTbCa BkasdyBaTu B
HauioHanbHOMY goaaTtky. PekomeHgoBaHe 3HaveHHs p = 0,4.

(3) YmapHi HaBaHTaxeHHst MOTPIOHO npuKnagaTv 3anexHo Bif
ociflaHHs cyaHa (3 BaHTaxem abo 6e3 BaHTaxy) Ha NEBHIl BUCOTI
BiIHOCHO MakCcvMManbHO MPWAATHOrO ANs MnaBaHHS PiBHSA BOAW.
MoTpiOHO BM3HA4YaTM BUCOTY i NMOLWYy MNPUKNaAaHHS YyOAPHOro
HaBaHTaXeHHA b x h .

Mpumitka 1.

Bucoty i nnowy

HaBaHTaXeHHs1 b X h QOoNycKaeTbCA BU3HA4YaTW B HauiOHaNbHOMY

npvknagaHHs  ygapHoro
pogatky abo B KOHKPETHOMY MpoekTi. 3a BiACYTHOCTI TOYHMX
OaHunX, CUNN OONyCKaeTbCa Npuknagatv Ha sucoTi 1,5m Big piBHA

BOAM. DonyckaeTbes nnowa npuKnagaHHs yaapHoro
HaBaHTaXeHHss b x h npu b = bpier i h =0,5m - gns no6osoro ygapy
i nnowa b x hnpub =10mih=0,5m - gna 6iuHoro yaapy. lNMpu
LbOMy bpier - LUMpWHA NepeLLKOan Ha BOAHOMY LUMSXY, Hanpuknag,
LUMpMHA onopu MocTa.

Mpumitka 2. 3a nNeBHWX yMOB [AOMNYyCKaeTbCA BpaxoByBaTu, LLO
CyaHO nigHimMaeTbca Hag n'atol0 abo dyHAaMeHTHUM 6rnokom
nepen 3iTKHEHHSIM 3 OMOPOIO.

(4) 3a HeobxigHOCTI po3paxoBylOTb NPOroHoBy GygoBy MocTa Ha
CMPUMHATTS  eKBiBaN€@HTHOrO CTATMYHOTO HAaBaHTAaXEHHs  Big
3iTKHEHHS 3 CYQHOM, LWO Aie nepneHAnKynapHO 4O NO340BXHbOI OCi
MOCTY.

Mpumitka. 3Ha4YeHHs1 eKBiBANEHTHOrO CTATUYHOTO HaBaHTAXKEHHSA
[OMYCKAETbCA BKasdyBaTM B HauioHanbHOMYy pJopaTtky abo B
KOHKpeTHOMY npoekTi. OpieHTOBHE 3Ha4eHHsi cknagae 1MH.

4.6.3 Ypapu MOpCbKUX cyaeH

(1) HeobxigHo BCcTaHOBNOBaTH NOOOBI PO3PaXYHKOBI E€KBiBANEHTHI
CTaTUYHI yaapHi HaBaHTaXXeHHS Bif, MOPCbKNX CYAEH.

Mpumitka. YncnoBe 3Ha4yeHH no6oBMX | BiYHMX [UHAMIYHMX

ships on sea waterways. Table C.4 in Annex C gives an indicative
classification for such ships.

Note 2: For information on the probabilistic modeling 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 Fdx;

- a lateral force with a component de acting perpendicularly to the
frontal impact force and a friction component F, parallel to F ;.

(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 Fdy should be determined from expression
(4.1):

(4.1)

where: y is the friction coefficient.

Note: uy may be given in the National Annex. The recommended
value is y = 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 (loaded or in ballast). The height of application of the
impact force and the impact area b x h should be defined.

Note 1: The height of application of the impact force and the impact
area b x h 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 1,50m above the relevant water level.

An impact area b x h where b = bpier and h = 0,5m for frontal

impact and an area b x h where h = 1,0m and 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 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
1MN.

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



yAapHUX HaBaHTaXeHb [0MYyCKaeTbCsl BKadyBaTW B HaLUioHanbHOMY
pogatky abo B KOHKpeTHOMY npoekTi. OpiEHTOBHI 3Ha4YeHHs BKa3aHi
B Tabnuui C.4 (popatok C). [HdonyckaeTbcs iHTepnonsuis umx
3Ha4yeHb. 3HAYEHHsI PO3MOBCIOAXKYIOTbCA HA TUMOBI BOAHI MOPCHKI
LWASXK, 3a MeXamu L€l 30HN OONYyCKaeTbCHA X 3MEeHLWeHHA. OAns
Manux CyAeH HaBaHTaXEeHHs1 JOMyCKaeTbCs BM3HaYaTW BiAnNoOBIAHO
no C.4 (gopatok C).

(2) 3a HeobxigHOCTI cnig po3rnagaTtv yaap HOCOBOK YacTUHOL,
KOpMOt0 | BopToM. Yaap HOCOBOT YaCTMHWN BPaxoBYOTb Y HANpsiMKy
OCHOBHOIO pyXy 3 MakCMMasibHUM KyTOBMM BigxuneHHam 30°.

(3) Cuny TepTa FR , Wo Adie ogHoyacHo 3 6i4yHMM ygapowm,
BM3Ha4aloTb 3a OPMYIIOH0:

FR = U de '

ne M - koedilieHT TepTa.
Mpumitka. KoedpiuieHT TepTa U A[onyckaeTbca BkasdyBaTu B
HauioHanbHoMmy Agogatky. PekomeHgoBaHe 3HayeHHs p = 0,4.

(4)P TonoxeHHs | nnowa, [0 £KOi NpuknagawTb yaapHe
HaBaHTaXeHHS, 3anexartb Big reoMeTpii KOHCTPYKLUii, po3Mipy i
cyaHa

YacTuH),

reomeTpii (Hanpuknag, HasiBHICTb abo  BiACYTHICTb

BUCTYMHUX ocagkm cygHa Ta  ocobnuBocTen
OanaHcyBaHHs, a TakoX MpunnueiB i BigNnMBIB. BepTukanbHWM
fianasoH Ans NOMOXEHHS1 TOYKM yaapy BU3HayalTb, BUXOASYM 3
HaNHeCNPUSATNMBILLNX YMOB PYyXYy CYAEH.

Mpumitka. 30HYy yOapy [ONyckaeTbCsi BCTAHOBMOBATM B
HauioHanbHOMy pgopatky. PekomeHaoyeTbcs BM3Ha4YatTv Moy
yaapy Tak: 0,05/ saBBuwkm, 0,1/ 3aBwmpLikm (/ - ooBXUHA cydHa).
[MonoxeHHsa ToYkn yaapy cnig 3asHadatv B Mmexax Big 0,051 Huxue
3a po3paxyHkoBuin piBeHb Boau Ao 0,05/ Buile 3a pospaxyHKOBUI

piBeHb BOAM (PUCYHOK 4.4).

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):

4.2)

where: p is the friction coefficient.

Note: uy may be given in the National Annex. The recommended
value is y = 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 unfavorable conditions for
the vessels traveling 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 0,05/ for the height and 0,1/ for the width (/ = ship
length). The limits on the position of the force in the vertical
direction may be taken as being 0,05/ below to 0,05/ above the
design water levels. See Figure 4.4.

1

_1_40,051

-

005/ | 0,051

-
—

PucyHok 4.4 - OpieHTOBHI 30HM yaapy MOPCbKUX CYAEH
Figure 4.4 - Indicative impact areas for ship impact

(5) HaBaHTaXXeHHst Ha BEPXHi YaCTMHU CNoOpyA YCTaHOBIIOKTDL i3
ypaxyBaHHSIM BWCOTW KOHCTPYKUii Ta Tuny cyaHa. Ak npaswuno,
HaBaHTAXXEHHS Ha BEPXHi KOHCTPYKLUii MOCTIB 0OMeXyBaTUMyTbCS
rpaHuLEero TEKYYOCTi BEPXHIX KOHCTPYKLIiV cyaHa.

Mpumitka 1. YoapHe HaBaHTaXeHHs OOMyckaeTbCA Bka3yBaTu B
HauioHanbHOMy gonatky abo B pamMkax KOHKPETHOro MpOEeKTY.
OpieHToBHe 3HayeHHs cknagae Big 5% 0o 10% HaBaHTaXeHHN Big
yAapy HOCOBOK HaCTUHOH.

Mpumitka 2. Y Bunagkax, Konu BiporigHU yaap TinbKW WOrnM no
cnopyan,
HaBaHTa)XxeHHsA cknagae TMH.

BEPXHiX  YacTMHax OpPiEHTOBHE  pO3paxyHKOBE
4.7 Ocob6nuBi HaBaHTaXeHHA BiA yAapis renikonTtepis
(1) Y OyaiBnsax i3 no3HayeHMMW NOCaAOKOBUMM renikonTepHUMu
MargaH4YMkaMm Ha NOKpUTTI crig nepeadaynTn HaBaHTaXeHHN Big,
aBapinHoi nocagkn. Po3paxyHkoBe BepTuKarnbHe eKBiBaneHTHe
CTaTU4He HaBaHTaxeHHs F BU3Ha4atoTh 3a chopmyrioto:

Fd = C\-“m >
pe C = 3kH « kr95;
m - Maca renikonTepa, Kr.
(2) HaBaHTaxeHHs Big ygapy cnig posrnsgatu sk gito B Oyab-sikin

—

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 TMN.

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 F should be

determined from expression (4.3):

(4.3)

where: C is3kN ¢ kg'0’5;
m is the mass of the helicopter [kg].
(2) The force due to impact should be considered as acting on any



TOMLi NOCaAKOBOro MangaH4vMka Ha NoKpPUTTI B 30HI 4O 7M Big Mexi
nocagkoBoro MangaHuuka. lNnowa npuknageHoro yaapy noBUHHA
cknagaTtm 2m x 2Mm.

5 BUBYXU YCEPEOUHI NPUMILLEEHb

5.1 Cdepa 3acTocyBaHHA

(1) P Mpu npoekTyBaHHi OyaiBenb Ta iHXEHEpHWX cropyn i3
ra3onocravaHHsMm, 36epiraHHaM abo TPaHCNOPTYBaHHSIM
BMOYXOBUX PEYOBUH, TakMX $K rasu, piavHW, WO CTBOPHOIOTH
BMOyxoHebe3neyHi BMNapoByBaHHsi, abo rasu, wo 36epiraroTbes
abo  TpaHCnopTylTbCs  (Hanpuknag, XiMivyHi  naboparopil,
pesepByapu, OyHkepw, KaHanizauiiHi cuctemu, KBapTvpu 3
rasoBMMM ycTaHOBKamu, TpybonpoBoan, [OOPOXHI i 3ani3HWUYHI
TyHeni), noTpibHO BpaxoByBaTy BiporigHiCTb BUBYXY.

(2) HaBaHTaxeHHs Big Aii BUOYXOBUX PEYOBUH y AaHOMY CTaH4apTi
He po3rnsagarTbes.

(3) Y ubomy cTaHZapTi He poO3rnsgaeTbCa BMMMB  MOXIUBOMO
KackagHoro edyekTy Big po3TawoBaHMX nopsg i 3B'A3aHMX MK
cobotlo npuMilleHb, 3anoBHEHUX BUOYXOBMM MWMAOM, rasom abo
napoto.

(4) Llen posgin BM3Hayae HaBaHTaXeHHs Big BUOYXiB ycepeauHi
NPUMILLEHb.

5.2 NpeacrtaBneHHA HaBaHTaXeHb

(1) Tuck BUOYxy NOTPIOHO BM3HA4YaTK 3 ypaxyBaHHAM nepeadi Ha
KOHCTPYKTMBHI  enemMeHT!  peakuin  BiA  HEKOHCTPYKTUBHUX
eremMeHTiB.

Mpumitka 1. Y pgaHomy po3sgini BMOYXOM HasuBalTb LUBUOKY
XiMiYHY  peakuito  nuny,

rasy abo napy B MOBITPi, LWO

CYNpOBOAXYETbCA ~ BMCOKMMW  Temnepatypamuv i BUCOKUM
HaAMIPHUM TUCKOM. TUCK BMOYXY PO3MNOBCIOOXKYETLCS Y BUIMsAgi
yOapHoI xBuni.

Mpumitka 2. Tuck, WO YTBOPIETLCA NpU BUOYXYy BCEpPEaUHI
NPUMILLEHHs, 3anexuTb Bia: Tuny nuny, ragy abo napu;
BiJCOTKOBOrO BMICTY nuny, rasy abo napv B MOBITPi; PiBHOMiIPHOCTI
cymiwi nuny, rasy abo napu i NOBITPS; MAxXepena cnanaxy;
HasBHOCTI MepeLUKod Yy MPUMILLEHHi; po3Mipy, OpMM i MiLHOCTI
OropoX; KiNbKOCTi HASBHMX OTBOPIB i KnanaHis AN CKWAaHHSA TUCKY.
(2) HeobxigHOo BpaxoByBaTW MOXMMBY HasBHICTb nuny, rasy abo
napu B Pi3HMX BHYTPILLHIX NpUMILLEHHSAX abo rpynax npuMilleHb no
BCin Oypisni. Cnig BpaxoByBaTW BEeHTUNAUIMHUA edeKT, PisHy
reoMeTpito NpuMmilLleHb abo rpyn NpuUMiLLeHb.

(3) Y 6yaisenbHux crnopyaax knacy CC1 (po3gin 3) edekt Bubyxy
He cnig BpaxoByBaTWM OKPEMO, AOCTaTHbO PO3paxyHKy 3'€4HaHb i
B3aEMOZii MK enemMeHTamu KOHCTpykuii 3rigHo 3 EN 1992 - EN
1999.

(4) Y OygpiBenbHux cnopygax knacy CC2 abo CC3 «knto4osi
KOHCTPYKTUBHI €neMeHTM MOTPiOHO NpOeKTyBaTM Ha CNPUAHATTS
HaBaHTaXEHHs,  BMKOHYUM

pO3paxyHKM i3  3aCTOCYBaHHAM

eKBiBaneHTHUX  CTaTUYHWX  MOAenen  HaBaHTaxeHb  abo
3aCTOCOBYHOYM creuianbHi NpoekTHi/aeTanisoBaHi pPoO3paxyHKOBI i
KOHCTPYKTUBHI npasuna. Okpim uboro, ansa crnopyn knacy CC3, sk
npaBuno, NOTPIGHO NPOBOANTM OUHAMIYHUIA PO3PAXYHOK.

Mpumitka 1. JonyckaeTbCcsl 3acTOCOBYBaTW METOAMKM, OnMucCaHi B
nopatkax Ai D.

Mpumitka 2. YTOUHEHI pO3paxyHKN NP HaBaHTaXXEHHI Big BUOyXxiB
MOXYTb BKIO4aTV 0auH abo BinbLue HacTynMHUX acnekTiB.:

- po3paxyHKM TUCKY BMOYXy 3 ypaxyBaHHsIM BMIMBY OropoX i
NErkoCKMaHMX eNeMeHTIB;

- AVHAMIYHI HENiHiINHI KOHCTPYKTUBHI PO3paxyHKMK;

- IMOBIpHiCHI acnekTn Ta aHani3 Hacnigkis;

- eKOHOMIYHY ONTMMIi3aLit0 3aXNCHUX 3axogiB.

5.3 MNpuHUMNK NPOEKTYBaHHSA

(1) P 3rigHo 3 2.1(4)P EN 1990 koHCTpykKUii NOTpibHO npoekTyBaTH

part of the landing pad as well as on the roof structure within a
maximum distance of 7m from the edge of the landing pad. The
area of impact should be taken as 2m x 2m.

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 structural 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) 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 by
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 optimization of mitigating measures.

5.3 Principles for design
(1) P Structures shall be designed to resist progressive collapse



TaK, WOo6 BMKMHOUMTM MOXMMBICTb MPOrpecyyvoro obBaneHHs B
pesynbTaTi BUBYXy ycepeanHi NpuMiLLeHb.
Mpumitka. Y HauioHanbHOMY AofaTKy MOXyTb OyTW BCTaHOBIEHI
HeobXiaHi po3paxyHKOBI METOAMN, sIKi BUKOPUCTOBYIOTLCSI NPU Pi3HUX
BMOyxax ycepeauHi npumiweHb. Y pgogatky D mictatbes
pekomeHAauii WoAo BpaxyBaHHA HAaCTYMHUX BUAIB BUOYXIB:
- BUOyX nuny B NpMMILLEHHSX, pe3epByapax i OyHkepax;
- BUOYX NPpMPOAHOro rasy B NPUMILLLEHHSIX;
- BUOyxu rasy i naponoBiTpsiHux cymiwen (5.1(1)P) B aBTOQOPOXKHIX
i 3ani3HUYHUX TYHENnsX.
(2) Mpn npoekTyBaHHi AONycKaeTbCA pPyMHYBaHHA OOMeEXeHOI
YACTUHWN KOHCTPYKLIN 3a YMOBM, LUO KIMOYOBI €NeMeHTH, Big AKMX
3anexuTb 3aranbHa CTINKICTb YCi€l KOHCTPYKLT, HE NMOLUKOOKEHI.
(3) Ons obmexeHHs Hacnigkie Big BUOYXiB AONYyCKAETbCA BXUBATU
HaCTYMHUX 3ax0AiB OKpemMo abo B KOMMIEKCi:
- pO3paxyHOK KOHCTPYKLi Ha NiKoBUA TUCK BUBYXY;
Mpumitka. OcKinbkn NIKOBUA TUCK MOXE NepeBULLYBATN 3HAYEHHS,
OTpUMaHi 3a MmeTogukamn gogatka D, To Taki nikoBi 3Ha4eHHA cnig,
po3rnagatyM Yy MNOEAHAHHI 3 MakCMManbHOK  TpuBanicTio
HaBaHTaxeHHSA 0,2s, gonyckaloun NnacTUYHy NOBeAIHKY maTtepiany.
- 3aCTOCYBaHHSI NErkOCKUAHUX eNIEMEHTIB 3i BCTAHOBMEHUM TUCKOM
cnpautoBaHHs;
- pO30iNeHHst CYMiKHMX AINSHOK cropyan, B sIKMX 36epiraiTbes
BMOYXOBI PEYOBUHY;
- 0OMEXEHHS 30H CrOpYyau, Y SIKUX iCHYE pu3nK BUDYXY;
- 3aCTOCYBaHHS cneuianbHUX 3aXUCHUX 3axodiB MK CYMDKHUMM
KOHCTPYKLiAMW, Ae iCHYe pu3nK BUOYXy, 3 METOK YHEMOXIMBUTU
PO3MOBCIOOXKEHHS TUCKY.
(4) Cnig BpaxoByBaTW, WO TUCK Big BMOYXy edekTMBHO paie
OfHOYACHO Ha BCi 3axMCHi MOBEPXHi 3aKPUTOro MNPUMILLEHHS,
BCEPeAUHi IKoro cTaBcs BUOYX.
(5) NerxkockMgHi enemeHTM cnig posTawoByBaTM  No6nu3y
MOXIMBUX [KEpen 3aMiMaHHs, SIKWO BOHM Bigomi, abo B 30Hax
BMCOKOFO TUCKY. iX CMpaLtoBaHHS HEe MOBUHHE 3arpoXyBaTWl XUTTIO
nogen abo BMKNUKATU 3aMMaHHS iHWWX MaTepianis. JlerkockuaHi
eneMeHTn NoTpibHO 3akpinnoBaTV ANS BUKIOYEHHST PEAKTUBHOMO
edekty y pasi BuOyxy. [lpoeKkT MNOBUHEH YHEMOXIMBMOBATU
LWKIANMBY Ail0 BOTHIO Ha HaBKONWLLHE cepeaoBuLle abo nocnigoBHi
BUOYXM B CyCiAHIX MPUMILLEHHSX.
(6) INerxkocknaHi enemeHTU MOBMHHI Nerko BigkpuBaTUCA npwu
HW3LKOMY TUCKY | BYTW HACTIMbKN NErkUMm, HacKinbKK Lie MOXIUBO.
Mpumitka. SKWO BiKHA BUKOPUCTOBYIOTBCA SK  NErkO-CKUAHI
eneMeHTn, To HeobXigHO BpaxoByBaTW PU3MK MOPaAHEHHS noaen
PO36MTUM CKITOM ab0 iHLIMMW eNeMeHTaMu.
(7) P Tpu BM3HaA4YeHHi 3ycunb CrnpaLbOBYBaHHsSI NErkOCKUOHUX
eneMeHTiB  cnig  BpaxoByBaTM  PO3MIPU i KOHCTPYKLUiO
NiATPUMYBarbHOI pamu.
(8) Micna nepwoi ¢dasn Bubyxy 3 HAOMIPHMM TUCKOM HacTynae
gpyra asa i3 3HWXKeHMM Tuckom. 3a HeobXxigHocTi cnig
BpaxoByBaTW Len epekT npy NPoeKTyBaHHI.
Mpumitka. PekomeHayeTbes npodecinHa KoHCynbTauis.
OOOATOK A
(mosigkoBwuit)
NPOEKTYBAHHA 3 YPAXYBAHHAM
HACRNIAKIB NOKANbHOIO PYUHYBAHHS
KOHCTPYKUIN Y BYOIBNAX
I3 HEBCTAHOBIEHOI NPUYUHU

A.1 COEPA 3ACTOCYBAHHA
(1) Oopatok A BCTaHOBMIOE NpasBuna Ta METOAM NPOEKTYBaHHSA
Oyaisenb, AKi AonyckalwTb NoKanbHe PYWHYBAHHSA KOHCTPYKUIN Yy
pesynbTaTi HeBCTaHOBMEHOI

NPUYNHN bes HaCTaHHA

HenponopuinHoro noBHoro ob6bBaneHHsA. Pasom i3 iHWKUMK

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) 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
0,2s and assume plastic ductile material behavior.

- 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.

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.
ANNEX A
(informative)
DESIGN FOR CONSEQUENCES
OF LOCALISED 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 localized 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



BMKOPWCTOBaAHUMW METOAMKAMM LS CTpaTeris, 3anexHo Big knacy
3a Hacnigkamu pynHyBaHHa (3.4), pgosBonsie 3abesneuntu
[OCTaTHIO JKMBYYICTb OydiBenb npyv OBMEXEHWMX MOLLKOMKEHHSAX
abo pylriHyBaHHSAX 6€3 NOBHOro 06BaneHHs.

A.2 BBEOAEHHA

(1) BignosigHo £o po3giny 3 4aHOi YaCTMHWU TEXHIYHOro KoOeKkcy
NPUAHATHOK € CTpaTeria, B pamKax $KOi  AOMyCKaeTbCs
NPOEKTYBaHHSA KOHCTPYKUi Oyaisni Tak, wob aHi Oygisns, aHi ii
3Ha4yHa 4YacTMHaA He pyWHYBanucsi NPy BUHUKHEHHI NOKarbHOro
pyMHyBaHHSA. 3acTocyBaHHSA Liei cTpaTerii NoBMHHE 3abe3neudnTu
[OCTaTHIO XMUBYYiCcTb OyaiBni, WO 003BONSE BUTPUMYBATU BMMB
psiAy HEBM3HAYEHUX 0COBNMBUX HAaBaAHTaXEHb.

(2) MiHimanbHVMM nepiogoM Yacy, NPoTArom Akoro 6yaiBns NoBMHHa
BCTOATM MiCNs HacTaHHs ocobnueoi nogii, € nepioa, HeobXxigHWN
AN NOpATYHKY | 6e3neyHoi eBakyauii niogen 3 6yaieni i npunernmx
Teputopin. [ns cnopyg i3 HebesneyHMu pedyoBuHamu, Gyaisenb
Ta cnopya, Wo MawTb CyCninbHy 3HauyLlicTb, abo Baxnuesux Ans
HauioHanbHoi 6e3nekn, moxe ByTe noTpibeH TpuBaniwuni nepioq
yacy.

A.3 KNACU BYAIBENb 3A HACNIOAKAMU PYUHYBAHHSA

(1) Y Tabnuui A.1 HaBegeHa knacudikauia Tunis OyaiBenb 3a
Hacnigkamu pywHyBaHHA. Lls  knacudikauisa BigHocuTbcs 0o
HU3bKOro, CepegHbOro i BWMCOKOrO knaciB 3a  Hacnigkamu

pYyWHYyBaHHSA, onucaHux y 3.4(1).

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 localized 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.

A.3 CONSEQUENCES CLASSES OF BUILDINGS
(1) Table A.1
types/occupancies to consequences classes. This categorization

provides a categorization of building
relates to the low, medium and high consequences classes given in

3.4 (1).

Tabnuusa A.1 - Knacu 3a Hacnigkamu pyriHyBaHHsI
Table A.1 - Categorization of consequences classes

Knac 3a Hacnigkamu pynHyBaHHs
Consequence class

Mpuknagm Tvnis Byaisenb Ta iX BUKOPUCTaHHSA
Example of categorization of building type and occupancy

Byaieni Ha ogHy ciM'to 3aBBULLKN He GinbLue YoTMpboX nosepxiB. Cinbcbkorocnogapcbki dyaisni.
Byaisni, Wo pigko BiABIAYyHOTLCA NOALMU, AKWO BiACTaHb A0 iHWKX ByaiBens abo TepuTopin 3 YacTum
nepebyBaHHAM nogen He MeHw 1,5-kpaTHOro 3Ha4YeHHs BUCOTK Liel Byaisni.

Single occupancy houses not exceeding 4 stores. 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 11/2 times the building height.

2a
"pyna 3HUXEeHOro pu3unky
Lower Risk Group

M'aTnnosepxosi Byaieni Ha ogHy cim'to. [oTeni 3aBBULLKK He BinbLue YOTUPLOX NOBEPXIB.
BaraTokBapTupHi Ta iHWi xu1Tnosi 6yaieni He GinbLie YoTnpbox nosepxis. OdicHi Byaieni He GinbLue
4oTMpbOX NoBepxiB. [pomucnosi Gyaieni He Ginblue TpbOX Nosepxis. Toprosi Byaieni He GinbLue
TPbOX NOBEPXIB, i3 NIIOLLEI KOXHOIO NOBEpPXY A0 1000m2. OpHonoBepxoBi ByaiBni ycTaHOB OCBITU.
Yci 6ygisni, Wo BiABIAYOTLCS NI0AbMM, He Ginblue ABOX NOBEPXIB, i3 NMOLLE KOXHOIO NOBEPXY A0
2000Mm2.

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

2b
[pyna nigsuLLeHoro pnsmky
Upper Risk Group

loTeni, baraTokBapTUPHI Ta iHLWI XUTNOBI OyaiBni GinbLue YOTMPLOX, ane He binbwe 15 noBepxis.
Bypnieni ycTaHoB OCBITH, WO MatoTb Ginblue ogHoro, ane He Ginbwe 15 nosepxis. Toprosi 6yaisni
Ginblue TpbOX, ane He Ginbwe 15 nosepxi.. JlikapHi He BinbLue Tpbox noBepxis. OdicHi byaisni
GinbLue YOoTMpPLOX, ane He Ginblie 15 nosepxis. Yci Oyaisni, WO BiABIAYIOTECA NOABMU, 3 NIIOLWED
KOXXHOrO NoBepxy Big 2000m2 4o 5000m2. MapkiHrn He GinbLue WecTn NoBepxi..

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

Yci OygaiBni, B SkUX KinbKiCTb NOBEPXIB i NOLLA KOXXHOrO NMOBEPXY NEPEBULLYE 3HAYEHHS!, BU3HAYEHI
ans knacy 2. Yci 6yaisni, B skux gonyckaeTtbca nepebyBaHHA 3HAYHOI KinbkocTi nogewn. CtagioHu, wo
BMiLLytoTb Binblie 5000 rnsgavis. Byaieni, B Aknx 3HaxoasiTbCst HeOe3neyHi pe4oBuHM i/abo
BigOyBalTLCS TEXHOMOTIYHI NpoLecu.

All buildings defined above as Class 2 Lower and Upper Consequences Class that exceed the limits




on area and number of stores. All buildings to which members of the public are admitted in significant
numbers. Stadium accommodating more than 5 000 spectators. Buildings containing hazardous

substances and /or processes

MpumiTtka 1. Akwo G6yaisnio MoxHa BigHECTN A0 "OeKiNbKOX KnaciB" 3a Hacnigkamy pynHyBaHHS, TO AnNs Hei

NoTpiGHO NpM3Ha4YaTn HanbinNbL BUCOKWIA Knac.

Note 1: For buildings intended for more than one type of use the "consequences class" should be that relating to

the most onerous type.

MpumiTka 2. [Npn BU3HAYEHHI KiNbKOCTI NOBEPXiB AONYCKAETLCA HE BPAXOBYBATM LIOKOSbHI NOBEPXM, AKLLO BOHM

BigNoBigalTb BUMoram knacy 2b (rpyna niaBULLLEHOTO PU3UKY).

Note 2: In determining the number of stores basement stores may be excluded provided such basement stores

fulfill the requirements of "Consequences Class 2b Upper Risk Group".

Mpumitka 3. Tabnuus A.1 He € BUYEPNHOIO | MOXe OyTW JOMNOBHEHA.
Note 3: Table A.1 is not exhaustive and can be adjusted

A.4 PEKOMEHOOBAHI CTPATETIi

(1) 3actocyBaHHS  HaACTYMHWX  PEKOMEHOOBAHWMX  CTpaTerin
3abe3neyye OocCTaTHIN piBeHb XMBy4YoCTi Oyaieni, Wo [o3sonse
BUTPMMYyBaTH nokarnbHe pyViHyBaHHS 6e3 BVHUKHEHHS
HenponopLinHOro NOBHOTO 06BaneHHs.

a) Ainsa 6yaisenb knacy 1 3a Hacnigkamy pynHyBaHHS:

AKwo OyaiBns Oyna cnpoekToBaHa i CKOHCTpyMOBaHa AN YMOB
HopManbHoOiI ekcnnyaTauii BignosigHo 4o EN 1990 - EN 1999, to
nopaTkoBe BpaxyBaHHs ocobnmBmx HaBaHTaXeHb BiA
HEBCTaHOBMEHMX NPUYNHU HE BUMAraeTbCes.

b) Ons 6yaiBenb knacy 2a 3a Hacnigkamu pynHyBaHHA (rpyna
3HMXXEHOro PU3KKY): 4OAATKOBO OO PeKOMeHOoBaHoi cTpaTerii ans
knacy 1 3a Hacnigkamy pynHyBaHHA MOTPIOHO nepepGavnTn
edeKkTBHI ropmnsoHTanbHi NoB'asi abo edeKkTuBHe aHkepyBaHHS
nepekpuTTIB Yy CTiHaX, K BM3HaveHo B A.5.1 - Ans camoHecyumx
CTiH i A.5.2 - ANg Hecy4mx CTiH.

Mpumitka 1. [oknagHi BUMOrM [0 e(gEeKTUBHONO aHKepPHOro
KpiNneHHs  [onycKaeTbCs
nopatky.

c) Ons OygiBenb knacy 2b 3a Hacnigkamu pynHyBaHHsi (rpyna

BCTaHOBOBAaTU B HaLl,iOHaJ'IbHOMy

NigBMLLEHOrO PU3NKY): 0OOATKOBO [0 PEKOMEHAOBaHoi cTpaTerii
ans knacy 1 3a Hacnigkamu pyiHyBaHHS, HEObXigHO:

- 3abe3neunTn BCTAHOBMEHHSI TOPWU3OHTANbHUX MOB'A3ER, $K
BM3HayeHo B A.5.1 - ons camoHecy4unx CTiH i B A.5.2 - onsa Hecyunx
cTiH (1.5.11) pasom i3 ynawToBaHWMM BepTMKarbHUMK B'A35IMU
3rigHO 3 A.6 y BCiX OMOPHNX KOMOHAaX i CTiHaX;

- MEepeBIpUTU KOHCTPYKLUit0 OyaiBni Ha 30epexeHHst 3aranbHoi
CTINKOCTI i Ha  HenepeBULIEHHS  CTyrneHeM
MOLUKOMKEHHSI MEBHMX MEX MPW YMOBHOMY BWAAMNEHHI KOXHOI

NTOKanbHOro

OMNOpHOI KonoHn abo 6anku, Wo niaTpumye KonoHy, abo B6yab-aKoi
ceKuii Hecy4oi CTiHW, SIK Bu3HaveHo B A.7 (3a oauH pa3 oauH
eremMeHT Ha KOXHOMYy nosepci 6yaisni). AKWOo yMOBHe BuMAanNeHHs
TaKUX KOMOH i CEeKUi CTiH BUKINNKAE NEPEBULLLEHHS BCTAHOBMEHUX
MeX MOLLKOOXKEHHS!, TO Taki eneMeHTH NOTPiGHO po3paxoByBaTh sk
krntoyoBi enemeHTH (A.8).

Ona 6yaiBenb i3 Hecyuyumu CTiHAMW HaWbBiNblW MpaKTUYHOK €
cTpaTeria yMOBHOrO BUAAneHHs CTiHHOI CeKuii, OgHiel 3a oanH pas.

d) Ansa 6yaisenb knacy 3 3a Hacnigkamy pynHyBaHHS:

noTpibHa cucTemMatTM4yHa  OUjiHKa

pU3MKy 3  ypaxyBaHHSM

MPOrHO30BaHMX | HEMPOrHO30BaHWX 3arpos3.

Mpumitka 2. PekomeHaauil WOAO NPOBEAEHHA aHarnisy pusunky
MICTATbCA B goaatky B.

Mpumitka 3. Mexi AonycTMMOro NokanbHOro pymHyBaHHA MOXYTb
OyTn pisHUMKW [na  KOXHOrO Tuny Oyaieni. 3HayeHHsM, LWo
pekomeHayeTbes, € 15% nnowli nepekputTs, ane He GinbLue 100m2
Ha KO)XHOMY 3 IBOX CYMiXKHMX NoBepxiB (pncyHok A.1).

A.4 RECOMMENDED STRATEGIES

(1) Adoption of the following recommended strategies should
provide a building with an acceptable level of robustness to sustain
localized 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 A51 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.

c) 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 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 100m2, whichever is smaller, in each of two adjacent stores. See
Figure A.1.




a b

A - nokanbHe NOLIKOAXeHHS He nepesullye 15% nnoLli nepekpuTTa Ha KOXHOMY 3 ABOX CYMKHMX NOBEPXIB;
A - local damage not exceeding 15% of floor area in each of two adjacent stores;
B - KonoHa, o YMOBHO BUAANSETLCS;
B - notional column to be removed;
a - NnaH NoBepxy;
a - plan;
b - nepepis.
b - section.

PucyHok A.1 - PekomeHOoBaHi Mexi Ans 4ONYCTUMOrO NOLLKOKEHHS

Figure A.1 - Recommended limit of admissible damage

A.5 TOPU3OHTAIbHI NOB'A3I

A.5.1 PaMHi KOHCTpyKUii

(1) Mo nepuMeTpy KOXHOrO MiXKMOBEPXOBOrO NMEPEKPUTTS | HA PiBHI
NOKpUTTA MOTPiIGHO 3abes3nevyyBaT rOpM3OHTanbHIi NOB'A3i B
cepeavHi NepekpuTTs B OBOX NEpneHAMKYNsIpHUX HanpsiMkax Ans
TOoro, LWoO HagiHO noB'A3aTM enemMeHTUM KOMOH Ta CTiH 3
KOHCTpyKUisMn Oyaisni. os'asi noBuHHi ByTn Ge3nepepBHUMM i
po3TalloBaHMMM, MO MOXIUBOCTI, Bnmxve 00 KpaiB NepekputTs i
NpoXoauTK No ocsAx onop i CTiH. Ak miHiMym 30% noB'sa3en NOBUHHO
posTalloByBaTuca B 6e3nocepeHin 6nM3bKoCTi 4O OCbOBMX NiHiN
KOMOH i CTiH.

Mpumitka. AuB. npuknag Ha pucyHky A.2.

(2) MopusoHTanbHi NOB'A3i MOXYTb OYTW BMKOHaHI i3 CTanesoro
npokaty, ctanesoi apmatypu B 6eToHHUX nnuTax abo apmaTtypHoi
CiTKM i NPOINbHOI NUCTOBOI CTani B cTanebeToOHHMX NepPekpUTTAX
(npn miyHOMy 3'egHaHHI i3 cTaneBuMmu Oankamy 3a [LOMOMOro
3'eHyBanbHMUX ENEMEHTIB, L0 NpaLoTb Ha 3pi3). [oB'A3i MOXyTb
CKnapaTucs 3 MoeHaHHS LMX eNeMeHTIB.

(3) KoxHy ©e3nepepBHy NOB'A3b, BKMYaKO4YM KiHUEBI 3'€4HAHHS,
noTpibHo po3paxoByBaTM Ha poO3TAryBanbHy cuny T, Aans
BHYTPILLHIX noB'dA3en i Tp Ang  nos'asen no nepumeTpy.
PoatdaryBanbHi cunm mMatoTb HacTyMHi 3HaYEeHHS:

- AN BHYTPILWHIX NoB'A3en

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.

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 "Tp“, in the case of
perimeter ties, equal to the following values:

- for internal ties

T; =0,8(gx +wyqx)sL ado (or) 75 kH (kN), (A.1)

e BU3HavarnbHUM € GinbLue i3 JBOX 3HaYeHb;
- Ons noB'aAsiB No nepumeTpy

whichever is the greater,;
- for perimeter ties

Tp =0,4(g, +wqy)sL abo (or) 75 kH (kN), (A.2)

BU3Ha4anbHMUM € Oinblue i3 ABOX 3Ha4Y€Hb,

e S - KpOK MK NoB'saA3simMu;

L - nporiH nos'asen;

W - KoediuiEHT Cnofy4YeHHs HaBaHTaXeHb B 0COBMMBUX
po3paxyHKoBKX cuTyaLisix (To6To Y, abo y, 3rigHo 3 EN 1990 3a
dopmynoto (6.11b)).

Mpumitka. nB. npuknag Ha pucyHky A.2.

whichever is the greater,

where: s is the spacing of ties;

L is the span of the tie;

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

Note: See the example in Figure A.2.
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a - banka 3 NPoOroHoMm 6M SIK BHYTpILLHS NOB'A3b; b - BCi 6anku, 3anpoeKkToBaHi Sk NOB'A3i; C - NOB'A3i N0 NnepumeTpy; d - NOB'A3i, 3aKpinneHi 40 KOMNoHuU; e -

KpanHSA KosoHa.

a - 6m 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.
Mpuvknaa. Po3paxyHok Ha 0cobinBy posTsrysanbHy cuny T, y 6anui 3 nporoHom 6m (pMcyHoOK A.2), [OMYCKAKYM HACTYMHI XapaKTEPUCTUKU HaBaHTa)eHHS!

Hanpuknag, Ansa ctanesoro kapkaca 6yaisni). XapakTepucTuyHi HaBaHTaxeHHs: g, = 3,0 kN/m?2 i q.=5,0 kN/m?2.
k k

3 ypaxyBaHHAM Npu3HayYeHHs KoedilieHTa CnonyyYeHHst HaBaHTaxeHb Yy 1 (TobTo 0,5) 3a hopmyrnoto (6.11a):

T, =0,8(3,00+ 0,5 5,00)

3+2

% 6,0 = 66 kH (MeHwe Hix 75 kH).

Example. The calculation of the accidental design tensile force T; in the 6m span beam shown in Figure A.2 assuming the following characteristic actions

(e.g. for a steel frame building). Characteristic loading: g, = 3,0kN/m? and qy = 5,0kN/mZ.
And assuming the choice of combination coefficienty 1 (i.e. = 0,5) in expression (6.11a):

T; =0,8(3,00+ 0,5x 5,00)

3+
2

26,0 =66 KN (being less than 75 kN).

PucyHok A.2 - [Npuknag po3MilleHHS ropnu3oHTanbHMUX NOB'A3eN Y LWeCTUNOBEPXOBI KapKacHIn

TOprosin byaisni

Figure A.2 - Example of horizontal tying of a 6 storey department store

(4) Ak nos'asi gonyckaeTbCA TakoX BUMKOPUCTOBYBATU enemeHTw,
O CnpuvrAMaloTb iHWI HaBaHTaXEHHA, sKi He BigHOCATbCS [0
KaTeropii ocobnmnemx.
A.5.2 Hecyui cTiHn KOHCTpYKLUii
(1) Ons 6ypiBenb knacy 2 3a Hacnigkamu pywiHyBaHHA (rpyna
3HMXXEHOro pu3mnKy 3a Tabnuueto A.1):
HeobxigHa >kmBydicTb pgocsaraeTbCAa MeTogom 6OyaiBHMUTBA 3
06'EMHUX eneMmeHTiB, PO3paxyHOK SKMX BKMOYaE B3aEMOAI BCiX
€reMeHTIB, BKIYaoun aHKepHi KpinneHHs NepekpuTTiB A0 CTiH.
(2) Ons OypiBenb knacy 2 3a Hacnigkamu pyviHyBaHHS (rpyna
nigBu1LLEHOrO pU3nky 3a Tabnuueto A.1):
y NepekpuTTax cnig po3miwyBatn 6e3nepepBHi ropu3oHTanbHi
NoB'A3i, WO BKNOYaOTb NPSAMOKYTHY CITKY 3 BHYTPILLHIX MOB'A3en,
pO3MOAiNeHnx No  NepekpuTTio, | 30BHIWHIX  MOB'A3en,
pO3TalloBaHMX MO MEepPUMETPY MNUT MEepPeKpUTTa B Mexax CMyru
3aBLmpwkn 1,2m. Po3paxyHKoBY po3TsiryBasibHy Cuiny BM3Ha4aloTb
Tak:
ONSA BHYTPILWHIX NOB'A3en Ti OinbLue 3a Ft kH/m abo:

Filgx +vay)z

7.5

0519 NoB'A3en No nepumeTpy Tp =F,,
ne F, - 60kH/m abo 20 + 4ng kH/Mm, BM3Ha4anbHUM € MeHLle
3HaYeHHs;
ng - KiNbKiCTb NOBEPXIB;
Z - KoediUieHT, WO NPMUMaeTbCs HANMEHLLUM i3 3HAYeHb:
- 5H, ne H - Bucota noBepxy y 4ncToTi;
- MakCMManbHOI BIiACTaHi y MeTpax y HanpsMmkax MOB'A3iB MixX
OCSIMMN KONOH abo0 iHWMX BEPTMKANbHUX HECYUYMX €NEMEHTIB, SKLLO
us BiACTaHb MepeKkputTa OKPEMOK NNMTOK abo cucTeMor Ganok i
nnuT.

MpumiTtka. Napametpu H, m i z, M HaBegeHi Ha pucyHKy A.3.

kH/M (KN/m);

(4) Members used for sustaining actions other than accidental
actions may be utilized 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 ofall
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 slabs within a 1,2m width of the slab. The

design tensile load in the ties should be determined as follows:
for internal ties T; = the greater of F;, kN/m or:

(A3)

for peripheral ties Tp =F;,

where: Ftis 60 kN/m or 20 + 4ns kN/m, whichever is less;

ng is the number of stores;

z is the lesser of:

- 5 times the clear storey height H;

- the greatest distance in meters in the direction of the tie, between
the centers of the columns or other vertical load-bearing members
whether this distance is spanned by a single slab or by a system of
beams and slabs.

Note: Factors H (in meters) and z are illustrated in Figure A.3.
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a - nnaH nosepxy; b - nepepis: nnuTa nepekpuTTs; C - Nepepis: 6anka i nnuTa.

a - plan; b - section: flat slab; c - section: beam and slab.
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PucyHok A.3 - NapameTtpn Hi z
Figure A.3 - lllustration of factors H and z

A.6 BEPTUKAIIbHI B'A3I
(1) KoxHa KkonoHa i cTiHa noBuHHI ByTK 3akpinneHi 6esnepepsHUMHK
B'A39MU Big PyHAAMEHTY A0 PiBHSA NMOKPUTTS.
(2) Y paMHUX KOHCTpyKUiax (Hanpuknag, cTanesux abo
3ani3o6eToHHMX) KOMOHM | CTiHW, SKi CnpurMaloTb BepTUKanbHi
HaBaHTaXEHHs, MOBWHHI BUTPUMYyBaTU OCOGNMBE pO3TAryBarnbHe
3ycunns, sike AOpiBHIOE HaMBINbLUIM pO3paxyHKOBIN peakuii Big
BepTMKaNbHUX MOCTINHMX i 3MIHHUX HaBaHTaXeHb, NpuKnageHe o
KonoHn Byab-akoro nosepxy. [NepegbavaeTbes, Wo Ue ocobnuee
po3TsryBanbHe 3yCUNNsi He [i€ OAHOYaCHO 3 MPOEKTHUMU
NOCTIVHUMM | 3MIHHUMW HaBaHTAXXEHHSAMMN Ha KOHCTPYKLtO.
(3) Y CTiHHMX Hecyumx KOHCTpykuisx (1.11.1) BepTukanbHi B'A3i
MO>Ha BBaXkaTu €(pekTUBHMMM 32 HACTYMHUX YMOB:
a) SKWO TOBLUMHA CTiH i3 KaM'sHOi KnagkuM Cknagae He MeHLle
150MM i MiHiManbHa MiLHICTb HA CTUCKaHHS 3rigHo 3 EN 1996-1-1
[OpiBHIOE 5 H/MM2;
b) sKkwo BucoTta cTiHM B cBiTNi H, M, 3amipsHa M BEPXHbOHO i
HWXXHBOK FPaHsIMW NepPeKpUTTIB abo NepeKpUTTAM i MOKPUTTSAM, He
nepesuLlye 20t, ge t - ToBLWMHA CTiHM B MeTpax;
C) fAKWO B'A3i po3paxoBaHi Ha CNPUNHATTS BepTMKanbHOro
aHkepHoro 3ycunns T:
34A (H
m" ? /
ge A - nnowa nonepeyHoro nepepisy CTiHW, BUMipsHa Ha nnaHi, 3a
BUHSTKOM MYCTOTHUX AiNSIHOK CTiH,MMZ;
d) SKWo BepTUKanbHi B'A3i 3rpynoBaHi Tak, WO BiACTaHb MK iX
LUeHTpamMy [OPIBHIOE MaKCUMyM 5M y300BX CTiHW, | SIKLWO BOHU
po3TalloBaHi Ha BifgCTaHi He BinbLie 2,5m Big HE3aKPINIEHOro KiHus
CTiHW.
A.7 HOMIHATIbHWUM NEPEPI3 HECYYOIi CTIHU
(1) HomiHanbHy [OBXMHY Hecy4yoi CTiHW, HaBegeHy B A.4(1)c,
BM3HAYaloTb TakK:
- Ana 3ani3obeToHHNX CTiH JoBXuHa < 2,25H;
- [ONA  30BHIWHLOI KaM'AHOI Knagku, Ansa gepes'sHux abo
MeTaneBmnx KapkacHUX CTiH AOBXMHa L BMMIpIOETbCS K BiaCTaHb
MiX BiYHMMK onopamu, B pori SIKUX BUCTYNAOTb iHLI KOHCTPYKTUBHI
enemMeHTu (Hanpuknag, KoroHn abo nonepeYHi CTiHN);
- [ANsi BHYTPILWHBOI KaM'AHOI Knagkw, Ana gepes'sHnx abo
MeTaneBmx KapKacHuWX CTiH AoBxuHa <2,25H.,ne H - Bucota
NnoBepXy, M.
A.8 KNNOYOBI ENEMEHTHU
(1) BignosigHo go 3.3(1)P knto4oBuiA eneMeHT KOHCTPYKUii Byaisni,
onucanuin B A.4(1)c, noBMHEH BUTpUMyBaTn ocobnusmn snnus Ad,
WO pAie B TrOpU3OHTanbHOMY i BepTUkanbHOMY HanpsiMkax (Y

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 150mm thick and if
they have a minimum compressive strength of 5 N/mm?2 in
accordance with EN 1996-1-1.

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

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

a6o 100 kH/m Ha cTiHy, BU3HaYanbHUM € Binblue 3 ABOX 3HAYEHb,
or 100 kN/m of wall, whichever is the greater, (A.5)

where: 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 vertical ties are grouped at 5m maximum centers along the
wall and occur no greater than 2,5m from an unrestrained end of
the wall.

A.7 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 meters.

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 Ad 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



KOXXHOMY HarpsiMKy OKpPeMO) Ha caM efnieMeHT | npunerni
KOMMOHeHTW. lNMpn LboMy NOTPIGHO BpaxoByBaTW rpaHULIIO MiLHOCTI
LUMX KOMMOHEHTIB i ix 3'egHaHb. Take ocobnvBe po3paxyHKoBe
1990 3a

dopmynoto (6.11b), y Burnagi 3ocepemkeHoro abo pPiBHOMIPHO

HaBaHTaXeHHs cnig 3acTtocoByBatu 3rigHo 3 EN

pPO3NoAiNeHOro HaBaHTaXEHHS.
Mpumitka. PekomeHOoBaHe 3HA4YeHHS ANsi KOHCTPYKUiA OyaiBenb
Ay = 34 kH/M2.

OOOATOK B
(mosigkoBwuin)
BKA3IBKU LLOOO OLUIHKK PU3UKIB®
B.1 BBEOEHHA
(1) Uen popaTtok MiCTUTb BKa3iBKU LLOAO NMaHyBaHHS i NnpoBegeHHA
OUiHKM puaukiB onsa Oyaisenb Ta iHXeHepHWX crnopyd. 3aranbHa
CcXeMma aHanisy pu3ukis HaBegeHa Ha puUcyHKy B.1.

6 YacTuHy paHoro Jopatka MnaHyeTbCsl BBECTU B PO3rOPHYTIN
¢dopmi B nopanbwe BugaHHs EN 1990 €spokoag. OcHosu

NPOEKTYBAHHS HECYYUX KOHCTPYKLM.

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 A for building structures is 34

kN/m2.

ANNEX B
(informative)
INFORMATION ON RISK ASSESSMENT®
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.

6 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.
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PucyHok B.1 - Cxema aHanisy pusukis

Figure B.1 - Overview of risk analysis

B.2 TEPMIHU TA BUBHAYEHHA
8.2.1 Hacnigkn

MOXNMBUIM pe3ynbTaT nogii (Npyu aHanisi pu3ukie, 3assuyan

HebaxaHux). Hacnigkn moxyTb OyTu BupaxkeHi onucoBo abo
yucenbHO  4Yepe3  MOKa3HWKW  MIOACbKMX  BTpaT,  KinbKoCTi
nocTpaxganux, EKOHOMIYHWX  BTpaT,  3anojisiHHA  LIKOAM

HaBKOIMMLLHBOMY CepefoBULLy, 30MTKIB, MOHECEHMX KOPUCTYBaYamm
Oyaisni i rpomaackkicTio Towo. Cnig BkNOYaTh K NPAMI Hacnigku,
Tak i Ti, WO HacTaHyTb Yepes AesKuii Yyac

8.2.2 cueHapin 3arposu

KpUTMYHA cuTyalisi, WO cknanacs Ha NeBHWI Yac i BU3HAYAETLCS
OCHOBHOIO 3arpo300 pa3oM i3 ogHMM abo gekinbkoma cynyTHIMU
ymoBamMu i Moxe npussBecTn Jo HebaxaHoi nogii (Hanpwvknag,
NOBHOro o6BantoBaHHA KOHCTPYKLiT)

8.2.3 pu3uk

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 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

to users and

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
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8.2.4 kpuTepii NPUAHATHOCTI pU3NKIB

NPUAHATHI MeXi ANnS MMOBIPHOCTI HacTaHHA MEeBHUX Hacnigkis
HebaxaHoi nopdji, siki BUpaxarwTbCA Yy BUMSAAI PiYHOT YacToTu
nosisn. Lli KpuTepii 3a3BuMyan BM3HAYaOTLCHA YMNOBHOBaXEHUMM
opraHamy BnaguM 3 MeTOK BCTAHOBMIEHHS pPIBHS  PU3WKY,
NPUIRHSATHOrO ANSA nogen, 3 ogHoro 6oky, i cycninbCcTBa, 3 iHWOoro
8.2.5 aHani3 pu3uky

cucTemMaTMYHMI Nigxig Ao onucy i/abo po3paxyHKy puauky. AHanis
pU3MKy BKMOYaE igeHTUiIKaUito HebaxaHux nodin, NpUYMH,
BipOriAHOCTI Ta HaCNigKM UMx nogin (pucyHok B.1)

8.2.6 ouiHKa pu3uky
MOPIBHSAHHA  pe3ynbTaTtiB  aHanidy pusuKiB i3 KpuTepiamm
NPUNHATHOCTI PU3NKY Ta IHWNMK KPUTEPIAMU YXBaneHHs pilleHb
8.2.7 ynpaBniHHA pu3nkamu

cMCTEMaTMYHI  3axogM, WO  BXMBaTbCS  YNOBHOBAXEHOH
opraHizauieto  ans  LOOCATHEeHHs | niaTpMMku piBHA  ©eaneku,
BiANOBigHOro BCTAHOBIEHUM Linsim

8.2.8 HebaxaHa nogaisn

nopis abo ymoBa, O MOXe BMKNMKATM TpaBMUW TNoAei, 3aBaatu
LWKOAW  HaBKONMWUWHLOMY cepefoBulwly abo npu3BecT o
mMaTtepianbHUX BTpar.

8.3 ONnucC 3MICTY POBIT NPU AHANI3I PU3UKIB

(1) Y noBHOomy oOcsiry MOBWMHHI ByTWM onuvcaHi: npegmeT, BMXIOHI
OaHi Ta uini aHaniay pusuky.

(2) [HdetanbHO nNOBMHHI OyTW 3a00KYMEHTOBAHi BCi  TEXHIiYHI,
€KOMOriYHi, opraHisauiviHi i NoACbKI YMHHUKK, WO BIAHOCATLCHA A0
3a3Ha4veHoi npobnemu, i fji, Wo 3QiNCHIOTLCS Npu ii aHani3i.

(3) MoBuHHI OyTM HaBegeHi BCi nepegyMoBM, AONYLUEHHS i
CNpOLLEHHS, 3pobneHi Npy aHanisi pusukis.

8.4 METOOU AHANI3Y PU3UKIB

(1) AHani3 p13uKy ckrnagaeTbecs 3 ONMCOBOI YaCTUMHM (SIKICHOT) i, 3a
HeobXiZHOCTi, MOXe MaTu YUCIOBY YACTUHY (KiNbKICHY).

B.4.1 AxkicHui aHani3 pu3ukiB

(1) Y pamkax sKiCHOI 4aCTMHW aHanisy pu3uKy nNpoBOASATb
BM3HAYEHHA BCiX 3arpo3 i BiANOBiAHMX cueHapiiB 3arpos3. Take
BM3HAYEHHS € KINIOYOBMM 3aBAAHHSM NPY aHanisi pusumky i BUMarae
[OKNaaHOro BUBYEHHS i AeTarnbHOro po3yMiHHA cucTemu. [na umx
uinen pospobneHuMn uUinun psg  MeToAiB, WO  A03BOMATb
iH)XeHepoBi BUKOHyBaTW L 4YacTuMHy aHanisdy (Hanpwknag, PHA,
HAZOP, pepeBo BigMOB, OepeBO Mo4iN, OepeBO YyxXBareHHs
pilUeHb, MPUYMHHA Mepexa TOLLO).

Mpu aHanisi 6GyfiBenbHUX pPU3NKIB  HACTYMHI  YMOBU MOXYTb
npeAcTaBnsaTU 3arpo3y AN KOHCTPYKLii:

- BUCOKi 3HAYeHHS 3BUYaHNX HaBaHTaXeHb;

- HU3bKi 3HA4YeHHSA MILHOCTI MaTepianiB, MOXNUBO, BHacMigoK
nommnok abo HenepenbavyeHoro 3HocCy;

- 'PYHTOBI YMOBW Ta iHLWi BNAIMBW HABKOSULLIHLOIO cepefoBuLLa, He
nepenbaveHi B NpoeKTi;

- 0cobnMBI HaBaHTaXEHHs, Taki SK noxexa, BWMOyX, MOBiHb
(Bkntovatoum po3mmsu), yoap abo 3eMneTpyc;

- HEBCTaHOBIEHI 0COGNMBI HaBaHTaXEHHS!.

[Mpy BU3Ha4eHHi cueHapiiB 3arpo3 crig BpaxoByBaTu HAaCTyMHE:

- MPOrHO30BaHi abo Bi4OMi 3MiHHI HABaHTaXXEHHS Ha KOHCTPYKLtO;

- YMOBM 30BHILLIHbOrO CEPEOBULLA;

- 3annaHoBaHy abo Agitoyy nporpaMy 06CTEXEHHSI KOHCTPYKLIi;

- 3aranbHy KOHUEMUilo KOHCTPYKLii, poboyni NpoeKT, BUKOPUCTaHI
OyaiBenbHi martepianu i HasBHICTb MiCUb, B SKMX MOXNNBE
BMHUKHEHHS MOLLKOMKEHb abo 3HOCY;

- Hacnigkv i CTyniHb MNOWKOMXEHb BHACMIAOK BW3HA4YeHOro
cLeHapito 3arpo3u, a TakoX BHaCMiLOK NOLLKOOXKEHb.

HeobxigHO BM3HAYMTV OCHOBHUI PEXMUM BUKOPUCTAHHS KOHCTPYKLUIT

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 organization in order to
attain and maintain a level of safety that complies with defined
objectives.

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, organizational and human
circumstances that are relevant to the activity and the problem
being analyzed, 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. Identification
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 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 vulnerability to damage or
deterioration;

- the consequences of type and degree of damage due to the
identified hazard scenario.



ansa Toro, wob 3'acyBatu Hacnigku, siki BInMBaTb Ha ii 6e3neky y
pasi BiAMOBW MNPV BWHUKHEHHI OCHOBHOI 3arpo3u pasoMm i3
BipOrigHUMM CYyNyTHIMU OisMU.

B.4.2 KinbkicHU1 aHani3 pusukie

(1) Y pamkax KinbKiCHOi YaCTUHM aHaniy puM3unky nNpoBOAsATb OLiHKY
BipOriAHOCTI ANst BCiX HeBaxaHMX nogin Ta ix Hacnigkis. MNMokasHuku
BipOriAHOCTI YaCcTKOBO 0a3yrTbCA Ha iHXKEHEPHMX OLiHKaX i MOXYTb
iCTOTHO BIAPI3HATUCA BiA aKTUYHOI YacToTM BigMOB. AKLWO
BiAMOBM MOXHa BMPa3MTU YUCENbHO, TO PU3NK MOxXe OyTu
npeacTaBneHNii MaTteMaTUYHUM OYiKyBaHHAM HacnigkiB HeGaxkaHoi
nogii. Moxnuenini cnoci® npeacTaBneHHs PU3MKY MOKa3aHUMM Ha
pUCyHKy B.2.

Byab-aki noxmbkn B po3paxyHkax/300paxeHHsAX AaHux i mogenewn
BMMaraioTb  [OAAaTKOBOrO  OGroBOpeHHsl.  AHamia  pusmky
NPUNWHAOTL Ha BIANOBIAHOMY pIiBHI, 3BaXkalouu, Hampuknag, Ha
HacTyrnHe:

- Uini aHanisy pu3ukie i HeOBXiaHI pilleHHS;

- 0BMexeHHs, MPUNHATI Ha paHHiX eTanax aHanisy;

- BOCTYMHICTb OGI'PYHTOBAHMX a0 TOYHUX OAHUX;

- HacnigKku Big HacTaHHA HebaXxaHuX noain.

[MoyaTKoBi AONYLUEHHSA, HAa SKMX 3aCHOBaHWW aHani3, NoBUHHI ByTn
pPO3rNsaHYTI MOBTOPHO MiCRsi OTPUMAaHHA pes3ynbTaTiB  aHaniay.
YyTnmBICTb A0 YMHHUKIB, LLO BPaxXOBYIOTbCS NpW aHanisi, NOBUHHA

OyTun BM3HaAYeHa KinbKiCcHO.

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;

- 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.

Taxki
Severe

Bucoki
High

CepegHi
Medium

Hwn3bki
Low

[yxxe HU3bKi
» Very low

| Hacnigok nowkomxerHs
consequence 0,00001
BiporigHicTe ——»

probability

0,0001 0,001 0,01 >0,1

X- npvknagu MakcMmarnbHO AONYCTUMUX PiBHIB pU3KKY
X - represents examples of maximum acceptable risk levels

MosicHeHHA. Hacnigkm MOXNMBOro pyviHyBaHHA BU3Ha4alTb ANS
KOXHOrO CLieHapito BUHWKHEHHS 3arpo3un i KnacudikyloTb K Baki,
BUCOKi, cepefHi, HU3bKi i Oyxe Hu3bki. CTyniHb BaXKOCTi MOXHa
BM3HAYUTN HACTYMHUM YNHOM.

Baxki - panToBe obBaneHHs KOHCTPYKLii 3 BUCOKOK BipOrigHICTHO
3arnbeni i nopaHeHHa nwpen. Bucoki - BiamoBa opgHoro ab6o
OEKINbKOX eNneMeHTIB  KOHCTPYKUiT 3 BMCOKOK  BipOrigHICTIO
4YaCTKOBOro obBarneHHs i 4esikol BipOriaHICTIO NopaHeHb Naen i
NPUMNWHEHHS ekcniyaTauii.

CepepgHi - BiAMOBa OfHOrO 3 eneMeHTIB KOHCTPYKUii. [MoBHe abo
yacTtkoBe obBaneHHs  manosiporigHe. Mana  BiporigHicTb
NopaHeHHSA Naewn i NPUNMHEHHs ekcnnyaTauii.

Hu3bKi - NOKanbHi MNOLLKOAKEHHS.

[yxe HM3bKi - HE3HaYHi NOKanbHiI NOLLKOAKEHHS .

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

PucyHok B.2 - MoxnuBi pe3ynbTaTy KinbKiCHOTO aHanidy pu3nky

Figure B.2 - Possible presentation diagram for the outcome of a quantitative risk analysis

B.5 MPUAHATHICTb PU3UKY TA 3AXUCHI 3AXOAMU
(1) Micnsa BCTaHOBNEHHS PIBHA PU3UKY MNOTPIGHO yXBanuTh pilleHHSA

B.5 RISK ACCEPTANCE AND MITIGATING MEASURES
(1) Following the identification of the level of risk, it should be




nNpo HeobXiAHICTb NPUNHATTA 3aXUCHUX 3axX0AiB (KOHCTPYKTUBHUX
ab0 HEKOHCTPYKTUBHMX).

(2) Ons BCTAHOBNEHHSI MPUAHATHOCTI PU3UKY B GiNbLLOCTI BUNagkKis
3acTocoBytoTb npuHUMn ALARP (HacTinbKM HWU3bKUIA, HaCKiNbKW
JouinbHo). BignoBigHO 40 LbOro NpuHUMMY BU3HaYaloTb ABa PiBHi
PU3NKY. AKLWO PU3UK HMKYE HWXKHBOI MeXi 3aranbHOMPUNHATHOIO
nianasoHy (To6T1o ALARP), 3aXuCHMX 3axofiB He BXMBalTb. AKLLO
PU3NK BULLLE BEPXHBOI MEXi 3aranbHOMPUMHATHOrO Aiana3oHy, TO
PU3NK po3rNagalTb SK HENPUAHATHUA. FAKWO piBEHb PU3UKY
3HaxXoANTBbCS MiXK HUXHBOIO | BEPXHBOIO MEXaMu, BUKOHYIOTb MOLLYK
€KOHOMIYHO ONTUMAarnbHOrO PiLLEHHS.

(3) Mpwu ouiHLi pM3uKy ons NeBHOro nepioay Yacy, Lo BigHOCUTLCS
0o nopii BigMoBKW, Ha nigcTaBi HacnigkiB BiAMOBWM HeoOXigHO
BpaxoByBaTW HOPMY AMCKOHTYBaHHS BUTPAT.

(4) PiBHi NPUMHATHOCTI PU3MKIB YCTaHOBMIOWOTb, 3a3Bu4an,
3aCTOCOBYHYM HACTYNHi ABa KpuTepii:

- piBEHb pU3UKY, NPUAHATHUIA AN OKPEMOro MPOEeKTY: pU3VKU Ans
OKpPEMOro NMPOEKTY BUpaXatoTbCsl, 3a3BUYalA, SIK BiACOTOK HELLACHMX
BMNaAKiB i3 cMepTenbHUM pes3ynbTaTtom. BigHOCHO neBHOro Buay
OISANbHOCTI PU3NKM MOXYTb OYyTW BUpPaxeHi BipOrigHicTIO cMmepTi
npoTAroMm ogHOro poky abo BiporigHMM nepiogoM vacy nosiBu
OOHOr0 CMEPTENBLHOrO BUNAAKY;

- PpiBeHb pu3KKYy, MNPUAHATHWA ONa  CycninbCTBa: couianbHy
NPUAHATHICTD  PU3UKIB  ONA  NIOACBKOTO  XUTTHA, SKI MOXYTb
3MiHIOBaTUCA 3 YacoM, MPeACTaBnATb YacTo Yy BUrNsdi giarpamu
F-N, wWwo nokasye makcMmanbHy pidHy BiporigHicTb F HellacHoro
BMNaAKy 3 KiNbKiCTO MOACLKMX BTpAT BinbLue Hixx N.

Ak anbTepHaTMBY MOXHa 3acTOCOBYBaTW Taki koHuenuii, sk VPF
(BapTicTb 3anobiraHHO cMepTenbHOMY BUNazakKy) abo iHAEeKC SKOCTI
KUTTS.

MpumiTtka. PiBHi NPUAHATHOCTI pU3nNKy JonyckaeTbca
BCTaHOBIIOBATW B KOHKPETHOMY MPOEKTI.

Kputepii NpUNHATHOCTI JONYCKAeETbCA BCTAHOBMOBATU, KEPYHUYMUCh
BM3HAYEHUMM HaLLiOHANbHUMUK NOMOXEHHAMY | BUMOraMm, NEBHUMMA
HOpMamWu | cTaHgapTamu, Ha OCHOBi AOCMiAHWMX AaHux i/abo
TEOPETUYHNUX 3HaHb, sIKi MOXHA 3acTOCOBYBaTM $SIK OCHOBY OISl
pilleHb, WO CTOCYlTbCA MPUAHATHOrO  pu3mnky. Kputepii
NPUNHATHOCTI AONYCKAETLCA BUPaXaTh SKICHO abo YncenbHo.

(5) Y pasi sakicHOro aHanisy puM3nky MOXHa 3aCcTOCOBYBaTW HaCTYMHI
KpuTepii:

a) OCHOBHa MeTa MOBWHHA nondraT B MiHimi3auii pusmky 6e3
iCTOTHUX fOOATKOBMX BUTpAT;

b) ons HacnigkiB, 3a3HayeHUX y BePTUKaNbHO 3aLUTPUXOBAHIN
obnacti Ha PUCYHKY B.2a’, pU3NKM NoB'A3aHi 3 BIMNOBIAHWUM
cLeHapiem, Sk MpaBuIio, MOXYTb BTV NPUAHATHI;

C) Ons Hacnigkie, 3asHayeHux Yy [fiaroHanbHO 3alUTPUXOBaHIN
obnacTi Ha pucyHky B.2a, HeobxigHO yxBanBaTW pPilLEHHS Loa0
NPUAHSATHOCTI PU3MKYy ONs OAHOro cueHapito abo BXWUTWM 3axoniB
LLIOAO 3HMKEHHA PU3MKY NpW AOMYCTUMIN X BapTOCTi;

d) ons Hacnigkie, WO po3rnagalTbCs SK HENPUAHATHI (Hacnigkw,
BKa3aHi B TOPU3OHTamNbHO 3alUTPMXOBaHii 0OnacTi Ha PUCYHKY
B.2a, wBuawe 3a Bce € HENPUAHATHUMMK), Chig po3pobuTtu

BiANOBIOHI 3ax0am i3 3HMXEHHS pu3nky (B.6).

7 Mpumitka nepeknagava. B opuriHani BigcyTHin pucyHok B.2a

8.6 3AX0aU I3 3HWXEHHA PU3UKY

(1) OonyckaeTbca 3acTocoByBaTWM HACTYMHI 3axo4W i3 3HWXKEHHS
pU3NKY:

a) BUMKMOYeHHS abo 3MeHWeHHs Hebesneku, Hanpuknag, 3a
[O0MOMOrOK BiAMOBIAHMX PO3PaxyHKiB, 3MiIHEHHS KOHLenUii NpoekTy

decided whether mitigating (structural or non structural) measures
should be specified.

(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
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 minimize 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



i BXXMTTS1 3aXOAiB, HANpaBrneHNX Ha 3MeHLLEHHs1 HebGeaneku, TOLLO;
b) BuknoyYeHHs Hebe3nekn WNAXOM 3MiHW KOHUenuii npoekTy abo
YMOB BUKOPUCTaHHSA CMOPYAM, Hanpuknag, LsSXoM BXUTTS 3axodiB
i3 3aXMCTy KOHCTPYKUiA, YCTAQHOBIIEHHS CWUCTEMW CNPUHKNEpIB
TOLLO;

C) KOHTpoOnb Hebesneku, Hanpuknag, 3a AOMOMOrol NpPOBELEHHS
obCcTexeHb, yCTaHOBINIEHHSI CUCTEM CMOBILLEHHS | KOHTPOIIO;

d) nomonaHHa Hebesneku, Hanpuknag, Wnsaxom 3abe3nevyeHHs
NiABULLEHOT MILUHOCTI | >KMBYYOCTI, anbTepHaTUBHUX LUNAXIB
nepefavi HaBaHTaXeHb 3a paxyHOK pe3epByBaHHs abo CTiMKOCTI
[0 3HOCY TOLLO;

€) [ONyLLEHHs KOHTPONbOBAHOrO OOBaneHHs KOHCTPYKUii npwu
30epexeHHi He3HayHoi Hebe3nekn ansa XUTTs | 300pOB's Noaen,
Hanpuknag, y Bunagkax 3iTKHEHHsT 3 OCBiTNOBanbHUMK abo
CBITNOMOPHNMMU LLIOTaMW.

8.7 NEPErNAQ

(1) Ccbepa gii, po3paxyHku i gonyuweHHs (pucyHok B.1) niggatotb
MOBTOPHIN OUiHUi 40 HaCTaHHS MOXITMBOCTI  3aTBEPAXKEHHS
KOHCTPYKLUii pa3oMm i3 BXMBaHMMM 3axod4amMu OO0 3HUKEHHS
pU3NKY.

8.8 NOEAHAHHA PE3YNbLTATIB | BACHOBKIB

(1) PesynbTath AKICHOrO i KiflbKiCHOIO (32 MOro HasiBHOCTI) aHani3y
HagalTb y BUMMa4i nepeniky Hacnigkis i BipoOriAHOCTI, a CTyniHb
NPUAHATHOCTI NOrOAXYHTh 3i BCiMa 3aLjikaBNeHMMU CTOPOHaMU.

(2) YkasyloTb yCi AaHi, WO po3rnaganvca npu aHanisi pusuky, i
pKepena ix oTpuMaHHs.

(3) MoBUHHI BTN PO3'ACHEHI BCi OCHOBHI AONYLLEHHS, NepeayMOBU
i CNpOLUEHHS!, YCTaHOBMEHI Mpu aHanisi puaukie, LWOO BUSBUTU
0BrpyHTOBaHICTb | OOMEXEHHS aHani3y pu3uKy.

(4) HaBogsaTb pekomeHpalii WOA0 BXUTTA 3ax04iB, HanpaBneHnx
Ha 3HWKEHHs pu3MKy, siki 6asyloTbCsl Ha BUCHOBKaxX aHanisy
PU3NKIB.

8.9 3ACTOCYBAHHA AOnsd
UMBINTbHOIO NPU3HAYEHHSA
B.9.1 3aranbHi nonoXxeHHsA

BYAIBENIb | CMNOPY[

(1) Ons 3HWKEHHS Ppu3MKYy BIAHOCHO eKCTpeMarbHUX noain y
OyaiBnax i cnopygax UMBINBHOrO MpU3HaYeHHst cnig posrnsgaty
oauH abo Aekinbka HacTynHUX 3axogiB:

- KOHCTPYKTUBHI 3axo[M, 3a SIKMX KOHCTPYKTMBHa cuctema abo
KOHCTPYKTUBHI €NeMeHT! CNpoeKkTOBaHi 3 pe3epBoM MilHOCTi abo
MOXMUBICTIO anbTepHaTUBHUX LUNSAXIB nepefadi HaBaHTaXeHb Y
pasi NoKanbHOro pyMHyBaHHS;

- HEKOHCTPYKTMBHI 3aX04M, LLO BKITOYATb 3HVDKEHHS:

- BIpOrigHOCTi BUHWKHEHHS Nogil;

- IHTEHCUBHOCTI HaBaHTaXEHHS;

- HacniaKiB pynHyBaHHS.

(2) BiporigHicTb i edekTu Big, ycix 0cOBNMBUX i eKCTpeManbHUX ain
(Hanpuknag, HaBaHTaXeHHs BiO4 MOXexi, 3emneTpycy, yaapy,
BMOYXY, eKCTpeMaribHi KNniMaTU4Hi HaBaHTaXEHHS) cnig po3rnaaaTtu
BiAHOCHO BiANOBIAHOrO Habopy MOXNMBUX cueHapiiB Hebesneku.
Hacnigkn pyrHyBaHHS B LUbOMY BUNAAKY OLIHIOTb KiNbKICTIO XepTB
i EKOHOMIYHUMKM BTpaTamMun. YTOYHEHHS MOSICHEHb HaBefdeHi y B.9.2
i B.9.3.

(3) MeToauka, sika onucaHa y B.9.1(2), € MeHW npuiHATHOW Ans
HenporHo3oBaHux 3arpo3 (MOMUMKW B NpoeKTi abo npu 3BeAeHH,
HenepeabaveHnn 3Hoc Towo). Tomy OGynu po3pobneHi cTtpaTterii
NPOEeKTyBaHHA 3 OOMyCTMMUM piBHEM MOLUKOAXEHb (gogatok A),
Hanpuknag BpaxyBaHHS KnacuyHUX BMMOr [0 3abe3neyeHHsi
HeobXigHOT Ni4AaTNMBOCTI Ta BrawTyBaHHA NoB'as3iB. ChneujiansHun
nigxia nonsarae B po3rnsaai cutyadii, KonyM KOHCTPYKTUBHUIN eNeMeHT
(banka, konoHa) He3anexHo Big MPUYMHK i 0BCArY NOLUKOOXKEHHS,
po3rnagaeTbCa SK Takuid, WO BUWALWIOB i3 nagy. Y Takomy pasi go

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.;

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 reevaluated 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
probabilites 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 summarized 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;

- non structural measures, which include the reduction of:

- the probability of the event occurring;

- the action intensity;

- 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



pewwTn YacTMHU KOHCTPYKUii BMCyBaeTbCAa BuMora, Wwob BoHa
NpoTArOM BiOHOCHO KOPOTKOFO MPOMiXKY 4acy (BM3HAYEHOro sk

nepiog BigHoBNeHHAa T) morna BUTPMMYBaTM  HOpPMarbHi

HaBaHTaXEHHs 3 eAKUM 3alaHUM LiNbOBUM PiBHEM HAAINHOCTI:

"normal" loads with some prescribed reliability:

P(R<E npotsrom (in) T | ogMH eneMeHT Buganenuii (one element removed)) < Ptarget. (B.1)

LlinboBa HaginHiCTb 3anexuTb Bif CTaHAApPTHOro piBHA ©e3neku
Oyaisni, nepiogy Yacy T (roavHu, gHi abo micaui) i BiporigHOCTi, Wwo
OaHun enemeHT Oyde BuaaneHun (Yepes NpuyYnHU, He BpaxoBaHi B
NpOoeKTi).

(4) Ons TpaguuinHMX KOHCTPYKUIN NpU po3paxyHkax MOBWHHI 6yTu
BpaxoBaHi BCi OCHOBHi MOXNMBOCTI obBaneHHA. Y pasi
BMNPaBOAHOCTI MPUYMHW BiAMOBM 3 AyXe Marow BiporigHicTio
[OMyckaeTbCsl He BpaxoByBatu. Cnig Opatu go yearm nigxia,
onucanun y B.9.1(2). Y Garatbox Bunagkax i Anst BUKIHOYEHHS
CKNafHOro aHanisy [onyckaeTbCs 3acTOCOBYyBaTW CTparerito,
HaBefeHy y B.9.1(3).

(5) Ans HeTpaauLUiiHUX KOHCTPYKUIA (Hanpuknag, ayxe Benuki, a
TakoX po3pobrieHi 3 BUKOPWUCTAHHSIM HOBWUX KOHUeNUin abo
MaTepianiB) BipOrigHiCTb BiAMOBM 4Yepe3 HEBCTAHOBIMIEHI MPUYMHMU
cnig posrnggatv Ak ictoTHy. [Mpu uybomy cnig 3acTtocoByBaTu
nigxig, Wo noegHye metoau, onucani y B.9.1(2) ta B.9.1(3).

B.9.2 AHani3 pu3nKy AN KOHCTPYKLIN

(1) AHania pusuKy Ansi KOHCTPYKLiMA, WO 3a3HalTb OCOONMBUX
HaBaHTaXeHb, MOXe BKIMYATW HACTYMHI TPM eTanu, OUB. PUCYHOK
B.3. Etan 1. OuiHka BipOrigHOCTi BUHWKHEHHSI Pi3HMX 3arpos i3
BigNOBIiOHUMKN iHTeHcuBHOCTSIMM. ETtan 2. OuiHka BiporigHOCTI
Pi3HUX MOLLKOKEHUX CTaHIB i BiAMOBIAHMX HACNIgKiB 3a3HAYeHUX
3arpos.

Etan 3. OuiHka BiporigHOCTi HeagekBaTHOro 3aranbHOro CTaHy

NOLLUKOAXXEHOT KOHCTPYKLi Ta Bi4NOBIAHWX HACNIOKIB.

MosicHeHHA:

Kpok 1. BusHa4yeHHs i MOAentoBaHHS OCHOBHMX OCOOMMBUX 3arpos.
OuiHKa BIpOrigHOCTI BWHWKHEHHSI Pi3HWX 3arpo3 i3 pi3HUMK
iHTeHcmBHOCTAMU. Kpok 2. OuiHka cTaHy NOLUKOAXEHHS KOHCTPYKLUIi
BHacnigok pisHux 3arpo3. OuiHka BIpOrigHOCTI pPi3HUX CTaHiB
NOLUKOAXXEHHS | BiANOBIAHMX HACNIAKIB yka3aHWX 3arpos.

Kpok 3. OuiHka 3aranbHOro CcTaHy MNOLUKOOXKEHO! KOHCTPYKLUIT.
OuiHka BipOrigHOCTI aBapiNHOro 3aranbHOro CTaHy MOLUKOOAXEHO!
KOHCTPYKLUIT 3 BiNOBIgHMMM HacnigKkaMu.

PucyHok B.3 - ETanu aHani3dy pu3anky Ans KOHCTPYKLUIN, WO 3a3HaTb 0COBNMMBMX HaBaHTaXeHb

& >

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
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.

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).

||
|
1

&

l Lf‘l)’f_

Key

Step 1. Identification and modeling 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)-

Figure B.3 - lllustration of steps in risk analysis of structures subject to accidental actions

(2) MoBHWIA pu3nKk R MOXXHa OLiHUTK Tak:

(2) The total risk R can be assessed by:

N NaNe
R=3p(H) S SPD;IH)PSID;)C(Sk)- (82)

im1 J k=1

Mpu UbOMYy MpUMUMAETbCA, WO KOHCTPYKLUIA MOXe nigaaBatucs NH
Pi3HUM 3arpo3am, siki MOXYTb MOLUKOAUTU KOHCTPYKLUito Ny pisHUMY
cnocobamu (3anexHo Bi4 OaHOi 3arposun), i Wo 3aranbHUWA CTaH

NOLLUKOOXXEHOT KOHCTPYKLIT MOXHa po3ainntn Ha NS HecnpuaTnmMemnx
craHiB S i3 BignosigHnmu Hacnigkamu C(S,). Mpu ubomy P(H;) -

where it is assumed that the structure is subjected to N, different
hazards, that the hazards may damage the structure in N different
ways (can be dependent on the considered hazards) and that the
performance of the damaged structure can be discredited into Ng
adverse states S, with corresponding consequences C(S). P(H) is



BIPOriAHICTb BMHWKHEHHS i-i 3arpo3n (B Mexax AaHoro iHTepBany

yacy). P(DJ-\Hi) -yMOBHA  BIipOFgHICTb  BWHUKHEHHS  j-TO
MOLUKOAXXEHOro CTaHy KOHCTPYKUIT MpWM HacTaHHi i-i 3arposu Ta
PSk|Dj| - YMOBHa BIipOrigHIiCTb HacTaHHA K-ro HecnpusaTiMBOro

3aranbHOrO CTaHy S KOHCTPYKUii, WO 3HaxXoAuTbCs B j-My
NOLUKOAXEHOMY CTaHi.

Mpumitka 1. P(Sk|Dj) i C(S,) MOoXyTb 3Ha4HO 3anexatu Big 4acy
(Hanpuknag, y BuNagKy nNoOXexi Ta eBakyauii BignoBigHO).
3aranbHuin  pu3MK HeobXiAHO oOuiHIBaTM | MopiBHIOBATU 3
NPUAHATHUM PIBHEM PU3MKY.

Mpumitka 2. Dopmyna (B.2) moxe crnyryBaTi OCHOBO Mpu OLLiHLi
PU3MKY LNS KOHCTPYKUIA He Tinbku nNpu pigkicHMX i ocobnmemx
HaBaHTaXEHHsX, ane i Npy 3BU4aNHUX HAaBaHTaXKEHHSIX.

(3) MNpwn ouiHUi pu3NKy HeOBXiAHO OLiIHIOBATU EKOHOMIYHO pi3Hi
cTparterii 4nsa ynpaBniHHA pU3MKamm Ta iX 3HWKEHHAM:

- PpU3MK MOXHa 3MEHLUMTM 3a PaxyHOK 3HWXEHHS BiporiaHOCTi
BMHUKHEHHS 3arpo3n, TobTO 3a paxyHOK 3HwxeHHs P(H).
Hanpuknan, 3arpo3y MOLUKOXEHHS Onop MOCTy B pesynbTari
yAapy cyaHa MOXHa 3MEHLUUTU 32 paxyHOK CTBOPEHHS nepes HAMU
WTYy4YHMX ocTposiB. lMogibHo Ao uboro, pusuk BUbyxiB y ByaiBnAx
MOXHa 3MEHLUUTU 3a paxyHOK BuaaneHHs 3 GyaiBenb BUMOYXOBUX
PEYOBUH;

- PU3UK MOXHA 3MEHLUMTM 3a PaxyHOK 3HWXKEHHsI BipOrigHoOCTI
3HaYHWX MOLIKOMKEHb MPW BCTAHOBMEHMX 3arpo3ax, To6To 3a
paxyHok 3HwkeHHs P(D|H). Hanpwvknaa, nOWKOMXKEHH, WO
BUHMKAE BHACMNiOOK BUHUKHEHHSA TMOXEXi, MOXHa 3anobirtm 3a
paxyHOK MacuMBHMX | aKTUBHMX 3axofiB 6opoTbbu 3 BOrHem
(Hanpvknap, HaHeCeHHS MPOTUMOXEXHUX MOKPUTTIB Ha cTanesi
enemMeHTn abo BUKOPUCTaAHHAM MPUCTPOIB CNPUHKIIEPHNX CUCTEM);
- PU3UK MOXHA 3MEHLUMTM 3a PaxyHOK 3HWKEHHs BipOrigHoOCTI
HacTaHHsi HebaxaHoro 3aranbHOrO CTaHy KOHCTPYKUii  npwu
BMHUKHEHHI MOLUKOKEHHS, TOOTO 3a paxyHOK 3HWXeHHsi P(SID).
Liboro MoOXHa [OCArTM, NPOEKTYUYM KOHCTPYKUIT 3 JOoCTaTHIM
CTyNeHeM CTaTUYHOI HEBM3HAYEHOCTi, AOMNyckawuu npu LbOMYy
anbTepHaTUBHY nepefady HaBaHTaXeHb Yy pasi MOLUKOMKEHb
cucTemu.

B.9.3 MogentoBaHHsA puU3nKiB Npu Haa3BUYaNHUX NOAIAX
B.9.3.1 3aranbHuu ¢hopmar

(1) YactuHoiwo aHanidy pusnky € [AOoChigXeHHA Haa3BUYanHUX
3arpos, Takux sik 3emneTpycu, Bubyxu, 3iTkHeHHs1 Towo. 3aranbHa
MoZenb Ans Takux NOAIA MOXe BKMHYaTU HAaCTYMHi KOMMOHEHTU
(pucyHok B.4):

- iHiyitotouy NoAilo y BU3Ha4YeHOMY MicLi Ta B MEBHMI Yac;

- BENUYMHY eHeprii M, noB'a3aHy 3 uieto nogieto, i, MOXNNBO, AesKi
iHWi napameTpu;

- (isanyHy B3aemMogilo MK Noielo, HaBKOMULIHIM CepefoBULLEM i
KOHCTPYKLI€I0, sika MOXe MpU3BECTU A0 MEPEBULLEHHS OAHOro 3
rPaHNYHNX CTaHIB KOHCTPYKL,I.

the probability of occurrence (within a reference time interval) of the
i hazard, P(DJ.|HJ.) is the conditional probability of the jth damage
state of the structure given the i" hazard and PSk|Dj| is the
conditional probability of the ki

performance S given the jth damage state.
Note 1: P(Slej) and C(S,) can be highly dependent on time (e.g.

adverse overall structural

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 need 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);

- risk may be reduced by reducing the probability of adverse
structural performance given structural damage, i.e. P(SID). 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 Modeling of risks from extreme events

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 ascendance of some limit state in the
structure.

*H

S

x
-

S - KOHCTPYKUis; H - 3arpo3nuea nogia 3 BenuunHoto M y yaci t.
S - structure; H - hazard event with magnitude M at time t.
PucyHok B.4 - KomnoHeHTV Ans mogentoBaHHA Haa3BUYanHOT Noaii
Figure B.4 - Components for the extreme event modeling
(2) BuHUKHEHHS iHiuitooY0T noaii Ana geskoi 3arpo3n H 3rigHo 3 (2) The occurrence of the triggering event for hazard H in B.9.3.1

B.9.3.1(1) uyacto wMmogenwiTb Yy Burnadi nogii B pamkax (1) may often be modeled as events in a Poisson process of



NyacCOHIBCbKOrO npouecy 3 IHTEHCUMBHICTIO A(f,x) Ha ognHULIO
06'emMy Ta oAMHMLEO Yacy, Ae t - NeBHa ToYKa B Yaci, X - NOMOXEHHS
B npocTtopi (x1, x2, x3). BiporigHiCTb BUWHWKHEHHSI BiAMOBM
NpoTAroM 4acy ax A0 T po3paxoBylTb y LbOMYy Bunagky (4ns
NOCTiHOI A | Manoi BiporiAHOCTI) 3a hopMynoH:

intensity A (¢, x) 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 to time T is then
(for constant A and small probabilities) given by expression (B.3):

P (T) < N[ P(FIM = m)fy (m)dm. (8.3)

0

ae N = AT - 3aranbHa KinbKiCTb CyTTEBUX iHiLilOIOYMX NOAIN Y AaHWUI
nepioa vacy;

fM (m) - wWinbHiCTb po3noginy BuMNagkoBoi BenuuuMHM M gaHoi
3arposu.

Cnig 3a3HauuTK, WO BIpOrigHICTL BiAMOBM MOXe 3anexatu Bif
BiACTaHi MK KOHCTPYKUi€t0 i MicUenonoXeHHaM nogii. Y Takux
BMMNagkax noTpibHe p[eTanbHe (HTErpyBaHHs 3a MMOWE 4w
06'eMOM 30HU BNNUBY.

B.9.3.2 3acTocyBaHHA A0 yaapiB aBTOTPaHCMNOPTHUX 3acobiB
(1) Ha pucyHky B.5 HaBegeHa cuTyauis Konu 3iTKHEHHS BUHMKaE,
SAKLWO TPaHCMOPTHMI 3acib Ha JOCTaTHIN WBMAKOCTI 3MIHIOE KypC Y
KpUTUYHOMY Micui goporu. LBnakicTe yaapy 3anexuTb Big BigCTaHi
MiXK LOPOrol i KOHCTPYKUieto abo enemMeHTOM KOHCTPYKLUii, KyTa
yoapy, Mno4yaTKOBOI LWBKMAKOCTI i TonorpadiyHux napameTpis
MIiCLEBOCTI MiDX OOpOroto i KOHCTpyKUieto. [Hoai Ha Ui TepuTopii €
nepeLukoam abo nepenagn BUCOT.

where: N = AT is the total number of relevant initiating events in the
considered period of time;

fyy (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.

TpaHcnopTHWMIA 3acib 3MiHE Kypc y Todui Q i3 wBmMAakicTio Vg nig KyTom @. 3iTKHEHHS 3 KOHCTPYKUieto abo enemMeHTOM KOHCTPYKLUil, Lo 3Haxo4MTbes
nobnu3y goporu Ha BiacTaHi s, BiabyBaeTbCs Npu LIBUOKOCTI V.

A vehicle leaves the intended course at point Q with velocity vy and angle @. A structure or structural member in the vicinity of the roadway at distance s is
hit with velocity v,.

PucyHok B.5 - Ygap TpaHcnopTHoro 3acoby

Figure B.5 - Impact from vehicles

(2) Ha nigctaBi 3aranbHoi copmynn (B.3) po3paxoByloTb
BipOriAHICTb BiAMOBW ANS UbOro BUNaaKy Tak:

(2) Based on the general expression (B.3) the failure probability for
this case is given in expression (B.4):

P - N“P(F >R)) Si:u f (o )de (B.4)

ae N = nTA - 3aranbHa KinbKicTb iHiLiOYNX NOAIN Y AaHUN nepioa
yacy;

N - iIHTEHCUBHICTb PyXY;

A - iHTEHCMBHICTb BiAMOB TPAHCMOPTHUX 3ac0BiB (KiNbKICTb NOAiN Ha
KinomeTp npobiry TpaHCcnopTHOro 3acoby);

T - nepiog 4vacy;

b - wupuHa KOHCTPyKUii abo [ABOKpaTHE 3HAYEHHS LUMPUHMU
TpaHcMnopTHoro 3acoby, LWo yaapsie, NpMNMarTb MeHLLIE 3HAYEHHS;
@ - KYT HaNpsIMKy pyxy;

f(¢) - dyHKUisA WinbHOCTI iMOBIPHOCTI;

R - onip KOHCTpyKLii;

F- ynapHa cuna.

3acTtocoByoun cnpoweHy mogens yaapy (mogatok C), yaapHy
cuny F Bu3HavaTb Tak:

where: N = nTA 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 vehicle, whichever is the less;

¢ is the direction angle;

f(¢p) is its probability density function;

R represents the resistance of the structure;

F is the impact force.

Using a simple impact model (see Annex C), the impact force F can
be written as:

F = Jmkv?2 - [k (v2 -285)]. (B.5)



A -
A -

e m - Maca TpaHCrnopTHoro 3acoby;

K - >XOPCTKIiCTb;

Vg - WBWAKICTb TPAHCMOPTHOTO 3acoBy y MOMEHT 3MiHM Kypcy B
TouLUi Q;

a - NOCTiHE YNOBINMbHEHHS LWBWAKOCTI TPAaHCNOPTHOro 3acoby nicnsi
3MiHU Kypcy (pucyHok B.5);

s =d /sing, BiacTaHb Big TOYKM Q OO0 KOHCTPYKLi.

B.9.3.3 3acTocyBaHHA Ao yaapiB cyAeH

(1) OAns 3actocyBaHHs 3rigHO 3 pucyHkom B.6 dopmyny (B.3)
JonyckaeTecs nepepobuTtn y chopmyny:

Py =(T)= N_[P {Fayn(X)> R} dx ,

Ae N = nAT(1 - p,) - 3aranbHa KinbkicTb aBapi NPOTSroM LaHOro
nepiogy yacy;

N - KNbKICTb CydeH, WO MpOXoAsTb 3@ OAWHMLUI0 Yacy
(IHTEHCUBHICTb pyXY);

A - BIpOrigHICTb BiAMOBW Ha OAMHULIIO LUAAXY;

T - nepiog yacy, wo 6epeTbcsa Ao yBaru (3a3sm4an 1 pik);

P, - BIPOriAHICTb BUKIIOYEHHS 3iTKHEHHS 3@ PaxyHOK BTPYYaHHs
noanHY;

X - KoopamHaTa TOYKM, B sk Biabynacs daTtanbHa nomunka abo

MeXaHiyHa BigMOBa;

yaapHa curna Ha KOHCTPYKUilo, OTpuMaHa 3rigHo 3

den
po3paxyHkom ygapy (aopaTtok C);

R - onip KoHCTpyKUiT.

3a HeobxigHOCTI JONYCKAETLCA BpaxoByBaTU pPO3MNOAiNn BipOrigHOCTI

[Ns No4YaTKOBOIO MOMOXEHHS CyiHa B HANPSIMKY Y (PUCYHOK B.6).

where: m is the vehicle mass;

k is the stiffness;

vy is the velocity of the vehicle when leaving the track at point Q;

a is the constant deceleration of the vehicle after it has left the road
(see Figure B.5); 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):

(B.6)

where: N =n AT(1 - p,) 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 traveling distance;

T is the reference period (usually 1 year);

p, is the probability that a collision is avoided by human
intervention;

x is the coordinate of the point of the fatal error or mechanical
failure;

den is the impact force on the structure following from impact
analysis (see Annex C);

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.

06'ekT; B - KOHCTpPYKLUis
object; B - structure

PucyHok B.6 - Cxema ygapy cygHa

Figure B.6 - Ship collision scenario

B.9.4 PekomeHpauii 3 BMKOPUCTaHHA aHanisy pusuky npu
yAapax peKkoBUX TpPaHCNOPTHMX 3acobiB

(1) Ona ouiHkn pu3anky AnNA nogen Bi4 CXOMKEHHS 3 periok
3ani3HWYHMX  TPaHCMOPTHMX 3acobiB  npu  HabnwkeHHi Oo
KOHCTPYKLUiM knacy A (ge gonyctuma wBuakictb Ginbwe 120km/roa)
i OO KOHCTpyKUin knacy B HeobxigHO BpaxoByBaTW HaCTYMHI
YMHHWKM:

- BIPOrigHICTb CXOOXKEHHS 3 PenoK 3ani3HWYHMX TPaHCMOPTHUX
3acobiB Npy HaBNMXXEHHI 4O KOHCTPYKLi;

- 0OMNYCTUMY LUBUAKICTb 3ani3HWYHMX TPaAHCMOPTHMX 3acobiB Ha
penkax;

- MPOrHO30BaHe YMOBIMbHEHHSI LUBMAKOCTI MpU HabnwXeHHi Ao
KOHCTPYKLUii 3anmi3HUYHUX TPaHCMOPTHUX 3acobiB, WO 3iAWwnmn 3
penok;

- BiACTaHb y NMonepevyHOMy HanpsiMKy, SKy 3rigHO 3 po3paxyHKamu,
NOBMHEH NoAoNaTh NOTAr, KU 3iMLWLOB 3 PENOK;

- UM € PENKOBUI LIMSIX EAVHUM Ha AiNsHUi N06nn3y KOHCTPYKLT;

- TUN NOTAry (NacaXupcbKUn/BaHTaXHNUI);

- OYiKyBaHy KinbKiCTb Nacaxupis y NoTary, WO NpoXoAnTb nobnuay
KOHCTPYKLIT;

- 4acTOTy pyxXy 3anisHWYHUX TPaHCMOpTHMX 3acobiB nobnusy
KOHCTPYKLIT;
- HasiBHICTb CTpiNoOYHMX nepeBoAiB i

nepeisgis  no6nuay

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
120km/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 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.



KOHCTPYKLIT;
- po3paxyHKoBY cxemy (KOHCTPYKTMBHY KOHQirypauito) KOHCTPYKUii
Ta XMBYYICTb ONop;
- po3TallyBaHHS ONOpP KOHCTPYKLUIT LLOAO PEerNKOBMX LUMIAXIB;
- OYiKyBaHy KifnbKiCTb nogen nosa 3anisHU4YHUM TPaHCMOPTHUM
3acobom, sKi MOXYTb MOCTpaxgaTu.
Y MeHWwin Mipi 36inblylOTb PU3MK MPU  CXOOXKEHHI 3 penok
3ani3HNYHMX TPAHCMNOPTHUX 3aC06iB HACTYMHI YNHHUKM:
- 320KPYINEHHSA PENKOBUX LUNAXIB NOBNN3Y KOHCTPYKLIIT;
- KiNbKICTb PENKOBUX LUMAXIB, AKWO iX Binblue OBOX.
Cnig Takox BpaxoByBaTM edEeKT Bi4 BXWTTS 3anpOnoOHOBaHUX
nonepemxyBanbHNX abo 3axMCHUX 3axofiB Ha iHWWX ernemMeHTax
abo iHWuMmK kopucTyBavamu iHppacTpykTypu. Ciogn BKMOYalOTb,
Hanpuknag, BNAYMB [JanbHOCTi BUAMMOCTI curHany, [O03Bin Ha
[OCTyn Ta iHWi 3axoam 6e3nekun, NoB'a3aHi 3 PO3MILLEHHAM LUAAXY.
Mpumitka. [JogaTkoBi pekoMeHgauii Ta BKasiBKM, MOLUMPIOBaHI Ha
KoHCTpykuii knacie A i B (4.5.12) mictateecs B UIC Code 777-2R
(2002) Structures Built Over Railway Lines (KoHcTpykuii Hag
3anisHMYHMMK Koniamu. bydisenbHi BUMOrK B 30Hi Wwnsxie). Hopmu
UIC 777-2R wmicTaTb cneuianbHi pekomeHgauii Ta BkasiBkM 3a
HaCTYMHUMM NYHKTaMM:
- BUKOHAHHS OLLIHOK PU3MKY AN KOHCTPYKLUin knacy B;
- 3axoau (BKMYaKuM npaBuria KOHCTPYHOBAHHS), SIKMX HeoOXigHO
BXWBaATM ANSA KOHCTPYKUiW Knacy A, BKMYawuuM cuTyauii, Konu
MaKkcumarbHa WBUAKICTb Ha AinaHLUi MeHwa 50km/ron;
- 3ax0[4M, AKX HEOOXiAHO BXMBATK OIS KOHCTPYKLUIN Knacy A, siKLwo
BiACTaHb Mi>XX HaMOMMXKYOK OMOPHOK KOHCTPYKLIEH i BICCHO LUNSAXY
MeHLUe 3M.
(2) Mpu po3pobneHHi BigNOBIAHMX 3aX0AIB i3 3HWKEHHSI PU3MKY AN
nogen Bifg CXOMKEHHS MOTArB i3 Penok npu HabnuxeHHi [o
KOHCTPYKLUi krnacy B HeobxigHO posrnsgatu HacTymHi BMMOMM
oKpemo abo B NOegHaHHI:
- 3abe3neyeHHs KUBYYOCTi OMOPHWUX KOHCTPYKLiA, 34aTHUX
BUTPUMYBaTW KOCWW ydap noTdra, WO 3ifWoB i3 penok, Ans
3MeHLLUEHHS BiporigHOCTi NOBHOro o6BaneHHs KOHCTPYKLi;
- 3abe3nevyeHHss HepO3PMBHOCTI MPOrOHOBOI YaCTUHW CNopyau Ans
3MEHLLEHHS BipOrigHOCTI NOBHOro o6BaneHHs BHACMIOOK 3iTKHEHHSI
noTsra, Lo 3iMLLOB i3 perok, 3 onopamu;
- BXUTTS 3axopniB i3 oOMexeHHs Oi4HOro BigXWMEeHHs noTsdra, Lo
3iMWOB i3 pemnok, npu HaGNMXKeHHi Moro [0 KOHCTPYKUil ans
3MeHLUEeHHS BiporigHOCTi yaapy;
- 36inbweHHA GivHOI BiACTaHI 4O ONOp KOHCTPYKLIi ANS 3MEHLIEeHHS
BipOriAHOCTI yAapy noT4ra, WO 3iNLIOoB i3 penok;
- BUKITIOYEHHSI pO3TallyBaHHSA OMOP Ha NpPsIMii, Ky nepeTvHae
NiHis, NPOAOBXEHa B HanNpsIMKy LUMAXY 3a CTPINIOYHMM NepeBoaoM,
Wo6 3MEHLMTU BipOrigHICTE pyxy MOTHAra, WO 3iLWOB i3 Penok, y
HanpPsIMKy ONop KOHCTPYKLi;
- 3abe3neyeHHs CyuinbHUX CTiH abo CTiHHMX onop (cakTu4yHo, Le
O3Ha4Ya€ BUKIMKYEHHST OKPEMMX KOMOH) AN 3MEHLUEHHS
BipOriAHOCTI NOBHOrO O6GBanNeHHs1 BHACMAOK 3iTKHEHHA NoTAra, LWo
3iILIOB i3 peroK, 3 onopamn KOHCTPYKL,T;
- 32 HEMOXJIMBOCTI OBrpyHTOBAHOIO BUKITHOYEHHSI OKPEMMUX OMOp
cnig nepegbaynTy iX JOCTAaTHbO HEPO3pPUBHE 3'€AHaHHs, Lo00
3a6e3neunTn CTilKiCTb BEPXHbLOI YaCTMHW CMOPYAX NpW BUAANEHHI
O[JHi€l i3 KOMNOH;
- 3aCTOCYBaHHS MPUCTPOIB, LWIO KOHTPOMIOKOTL  MOMOXEHHS
CTPINOYHUX NepeBOAIB, | KOHCTPYKUI ANs NOrMMHaHHA eHeprii, Wwob
3MEHWNTM BIPOrigHICTb ygapy 3ani3HWYHOro  TPaHCMNOPTHOro
3acoby, Lo 3iNLLIOB i3 perok.

OOOATOK C

(mosigkoBwui)

OVUHAMIYHU PO3PAXYHOK ONA YOAPY

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 users of the adjacent infrastructure
should also be taken into account. This includes for example the
effect on signal sighting distances, authorized 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 50km/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 3m 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 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.

ANNEX C
(informative)
DYNAMIC DESIGN FOR IMPACT



C.1 3ATAJIIbHI MONOXEHHA

(1) Yoap - ue sBuwe B3aemodii MK pyxomum 06'ekToM i
KOHCTPYKLi€lo, 3a £AKOro KiHeTM4Ha eHepria ob'ekta panToBO
nepeTBOPIOETLCH B eHeprito gedopmadii. [na BusHayeHHs 3ycunb
OVHAMIYHOI B3aeMOAil Cnig BU3HAYNTU MEXaHiYHi BNacTUBOCTI
o6'exTa i KOHCTPYKUii. ¥ po3paxyHKy 3a3Buyan BUKOPWUCTOBYIOTb
€KBIBaneHTHi CTaTu4Hi cunu.

(2) YTOUHEHi po3paxyHKun KOHCTPYKLIi Ha yaapHi Aii MOXyTb MICTUTK
OOVH abo ABa HaCTYMHUX acnekTu:

- OUHaMIYHI edbekTy;

- HeniHirHi BNacTMBOCTI MaTepianis.

Y ubOMYy fOAaTKy po3rnaaatoTbCs TiNbKA AMHAMIYHI €DeKTu.
MpumiTtka. IMOBIpHiCHI acnekTy Ta aHani3 Hacnigkie AvB. y AodaTKy
B.

(3) Y ubomy popgaTtky MICTATbCA BKas3iBKM 3a MpuBNN3HUM
ONHaMIYHMM pPO3paxyHKOM KOHCTPYKUIW Ha ygap aBTOAOPOXHIX,
3ani3HWYHMX TpaHCMOPTHUX 3acobiB i CydeH, 3acHoBaHi Ha
crnpoLeHnx abo emMnipMyYHUX Moaensix.

Mpumitka 1. Mogeni, onucaHi B gogatky C, sk npaBumno, kpaiie
anpoKCUMYTb PO3paxyHKU HiXX Mopeni, npeacTaBneHi B gogaTky
B, siki B Aesiknx BUNagkax MoXyTb BUABUTUCS AyXe CMPOLLEHUMMU.
Mpumitka 2. [lo aHanoriYyHMX 4il MOXYTb NPU3BOAUTU 3iITKHEHHS B
TYHENsX, 3iTKHEHHs1 i3 3axucHumMu oropoxamu (EN 1317) Towo.
MopibHi siBMWA MOXYTb BMHUMKATW TakKoX YyHacnigok BubyxiB
(mopaTok D) Ta iHWKMX AUHAMIYHNX HABaHTaXeHb.

C.2 QAUHAMIKA YOAPY

(1) Yoap xapaktepusyeTbCs SK KOPCTKUA yaap, SKWO eHepris
nornMHaeTbCcs 06'eKTOM, WO Baapsie abo sk M'skuiA ygap, Konwm
BinbyBaeTbcs gedhopmalis KOHCTPYKLUii, B pe3ynbTaTi Yoro yaapHa
€eHepris NOrMMHAETbLCA KOHCTPYKLUIEHD.

C.2.1 XXopcTkuun yaap

(1) TMpm
eKBiBaneHTHi ctatuyHi cunu 3rigHo 3 4.3 - 4.7. [donyckaetbcs
BMKOHYBaTW HabnwwkeHWn AMHAMIYHUIA aHani3 i3 3acToCyBaHHAM

KOPCTKOMY  yhapi [JOMyckaeTbCs  3aCTOCOBYyBaTU

cnpoLueHnx mogenen signosigHo go C.2.1(2) ta (3).
(2) Mpw xopcTKkOMY yaapi NPUAMAaETLCH YMOBA, L0 KOHCTPYKUIS €
XOpCTKOIO i Hepyxomow, a ob'ekT, WO ydapse, nig 4ac ygapy
aedopmyeTbea NiHiMHO. MakcumanbHa guHaMiyHa cuna B3aemogii
BMPaxaeTbcst hopMynoto:

F=v, Vkm ,
Aev, - WBKMAKICTb 06'ekTa Npu yaapi;
k- ekBiBaneHTHa NpyXHa XOpCTKiCTb 06'ekTa, WO yaapsie (TobTo
BigHOWeEHHs cunu F oo 3araneHoi gedopmadii);
m - maca 06'ekTa, Lo yaapse.
Cuny yaapy MoXHa po3rnagaty sk NPsIMOKYTHWA iMAynbC Ha
NOBEpXHi KOHCTPyKUii. Y uUbOMy BMNagKy TpuBamicTb iMnynbcy
pPO3paxoByOTh Tak:

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 behavior.
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 characterized 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 Hard Impact
(1) For hard impact, the equivalent static forces may be obtained
from 4.3 to 4.7. Alternatively, an approximate dynamic analysis
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):

(C.1)

where: v, is the object velocity at impact;

k is the equivalent elastic stiffness of the 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:

FAt =mv abo (or) At =vm/k . (C.2)

3a HeobXiOHOCTIi MOXHa BBECTU HEHYNbOBMI 4Yac HapPOCTaHHS
(pucyHok C.1).
Akwlo 00'ekT, WO CTUKAETbCH, MOAENIOTb EKBiBaneHTHUM
yoapsiunum  o0'ekTOM 3  PIBHOMIPHMM MOMEPEYHUM NEPEPI3OM
(pucyHok C.1), y LuUbOMYy BMUMNaAKy MOXHa BUKOPUCTOBYBaTU
dopmynu:
k=EA/L;
m=pAL ,
ae L - poexuHa ygapsto4oro 06'ekta;
A - nnowa nonepeyHoro nepepisy;
E - Mmogynb npyxHOCTI;
P - MacoBa LUiNbHICTb yaapsoyoro ob'ekra.

If relevant, a non zero rise time can be applied (see Figure C.1).
When the colliding object is modeled as an equivalent impacting
object of uniform cross-section (see Figure C.1) expressions (C.3)
and (C.4) should be used:

(C.3)
(C4)
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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PucyHok C.1 - Mogenb yaapy, F - AMHaMmivHa cuna B3aemogii
Figure C.1 - Impact model, F = dynamic interaction force

(3) 3a dopmynoto (C.1) BM3HaAYaTb MakCMMarnbHe 3HaYeHHs
OUHaMIYHOI cunn, WO Aie Ha 30BHIWHI0 NOBEPXHI KOHCTPYKUii. Y
KOHCTPYKLUIT Wi CUnn MOXyTb BUKNUKATU ANHaMIYHI edbekTn. BepxHio
MeXy ONnst UMX edeKTiB MOXHa BM3HAYUTU 33 YMOBW, LLO peakuis
KOHCTPyKUii Oyae npyXkHOW, a HaBaHTaXeHHs npeacTaBreHe
CTyniH4acTolo dyHkuieto (To6TO dyHKUiED, Ska pi3ko 3pocTae Ao
CBOFO KiHLIEBOrO 3HAYEHHS, NICNS YOro Le 3HaYEeHHs 3anuaeTbes
NOCTIHUM). Y UbOMY BUMNAAKY ANHAMIYHUIA KOedilieHT, TOOTO Pgyn
= 2,0. Axwo HeobxigHO BpaxoByBaTW MyNbCYUUA XapakTep
HaBaHTaXeHHS (TOOTO OOMEXEHMIN Yac HaBaHTAXEHHs BigmnoBigHO
0o cdopmynu (C.2)), 3aCTOCOBYIOTb ANUHAMIYHMIA KOediLLiEeHT ((pdyn,
o 3MiHIOETbCS B Mexax Bia 1,0 no 1,8, i 3anexuTb Big AUHaMIYHUX
XapaKTePUCTUK KOHCTPYKLUIi Ta ob'ekTa, WO yaapsie. Y 3aranbHomy
BUMNaAKy PEKOMEHAYETbCA BUKOHYBATU NPAMUIN OUHAMIYHUIA aHani3
ANS BUSHAYEHHA @y . i3 3acToCyBaHHSIM  HaBaHTaXeHb,
YCTaHOBMEHNX Y LIbOMY A04aTKy.

C.2.2 M'akun yaap

(1) Axwo nepenbavaeTbCs, WO KOHCTPYKLIS € NPYXHOH, a 00'eKT,
WO yaapsie, XOpPCTKMM, TO NOTPIOHO 3acTocoByBatu hopmynu,
HaBefeHi B C.2.1, npu ubomy nNpunmaeTbes, Wo K - ue XXOpCTKiCTb
KOHCTPYKLLi.

(2) SKWO KOHCTPYKUiS po3paxoBaHa Ha MOrMUHaHHA yAapHoOI
nedopmadin,
3abe3neunTy JOCTaTHIO NNACTUYHICTb KOHCTPYKLUIT ANA NOrMUHaHHSA

eHeprii 3@ paxyHOK NnacTUYHUX HeobXxiaHO
NOBHOI KIHETUYHOI eHeprii 06'exkTa, WO yaapse, 0,5mv2r.
(3) Y rpaHnyHOMy BMNaaKy MPYXHOMMACTUYHOI peakLii KOHCTPYKUIT

BuMLLe3ragaHa BUMora 3a0BOJIbHSIETLCS 3a (DOPMYIIOH:

0.5mv? < Fy ¥ .
Ae F - nnactuyHmid onip KOHCTPYKLT, WO AOPIBHIOE rpaHU4HOMy
3Ha4eHHIo cTaTn4Hoi cunm F;
Yo - A£edOopMOBaHICTb KOHCTPYKLUii, TOGTO 3MilLeHHs TOuKW
npuKnagaHHsa yaapy, SKomy KOHCTPYKLiS MOXe nigaaBaTuncs.
MpumitTka. AHanoriyHi  MipKyBaHHS  PO3MOBCIOAXKYIOTbCH  Ha
OyaiBenbHi enemeHTU abo iHWI 3aXUCHi KOHCTPYKUIT cnopyau, Lo
cneuianbHO po3pobnATbCS ANs 3axucTy Big yaapy (Hanpuknag,
EN 1317 JopoxHi obmexyBanbHi cuctemn).
C.3 YOAPU [OOPOXHIX TPAHCMOPTHMX 3ACOBIB, WO
BIOXUNUNUCA BIAO KYPCY
(1) Mpu

KOHCTPYKTUBHUM €1eMEHTOM LUBUAKICTb yaapy vr y dopmyni (C.1)

3iTKHEHHI BaHTaXXHOr0 TPAHCMOPTHOrO 3acoby 3

PO3pPaxoByOTb TakK:

v, Y/(V‘Z’ -Zas) -vo1-d /dp (ana (for)d < dy),

ne (ouB. Takox pucyHok C.2)

Vg - WBWAKICTb BaHTaXHOrO TpaHcnopTHoro 3acoby npwu 3'i3Ai 3i
CMyTW pyXxy;

a - cepefHe YMNOBINbHEHHS LUBUMAKOCTI BAHTAXHOIO TPaHCMOPTHOIO
3acoby nicng 3'i3gy 3i cmyru pyxy;

S - BigcTaHb Big Touku 3'i3A4y BaHTaxiBKM 3i CMyrM pyxy Ao
KOHCTPYKTUBHOrO enemeHTa (pucyHok C.2);

(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 realized 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) ((pdyn 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 ((pdyn 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 Payn 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 1/zmv2r 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):

(C.5)
where: F is the plastic strength of the structure, i.e. the limit value of
the static force F;
Yq 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 velocity of
impact vr in expression (C.1) should be determined using

expression (C.6):

(C.6)

where (see also Figure C.2):

v, 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



d - BigcTaHb BiAd OCbOBOI iHii CMyrM pyxy OO KOHCTPYKTUBHOIO
eneMeHTa;

dp, - ranbMmiBHUIA Wnsx dy = (V02 [2a)sin@, e - @ KyT MiX CMyroto
pyXy i KypcOM TpaHCMOPTHOro 3acoby, Lo yaapse.

(2) OpieHToBHa iMOBIpHiCHa iH(bopmaLis WwWoao 6a3MCHUX 3MiHHKX,
3aCHOBaHa YacCTKOBO Ha CTATUCTUYHMX [OaHUX | Y4acTKOBO Ha
iH)XEHEPHMX eKCNEePTHMX OLiHKaX, HagaeTbes B Tabnumui C.1.
MpumiTtka. ne. Takox gogartok B.

Tabnuusa C.1 - OpieHTOBHI AaHi AN iIMOBIPHICHMX pO3paxyHKiB yaapHUX CUI
Table C.1 - Indicative data for probabilistic collision force calculation

structural member;

dy, is the braking distance = d,, = (V02 [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 judgment is
given in

Table C.1.

Note: See also Annex B.

3MiHHi BusHayeHHs1 l7|MOBipHiCHVIl7I po3anogin CepefHe 3Ha4eHHs KBagpaTnyHe BigXuneHHs
Variable Designation Probability distribution Mean value Standard deviation
LLIBMAKiCTb TpaHCNOPTHOIO
3acoby ) .
. . JlorapudmiyHo-HopManbHWM
Vehicle velocity 80km/rog (km/h) 10km/ rog, (km/h)
) Log normal
- woce, marictpanb
highway
% - Micbka gopora JlorapudmiyHo-HopmanbHWn
0 AoP puc P 40km/rog (km/h) 8km/ rog, (km/h)
urban area Log normal
- BHYTPILWHIN OBi JlorapudmiyHo-HopmanbHWn
yTp ABIP pucp P 15km/rog (km/h) 5km/ rog (km/h)
courtyard Log normal
- CTOsIHKa JlorapudmiyHo-HopmanbHWn
. 5km/rop (km/h) 5km/ rog (km/h)
parking garage Log normal
YnoBinbHEHHA JlorapudmiyHo-HopMansHWM
a ) 4,0m/c2 (m/s2) 1,3m/c2 (m/s2)
Deceleration Log normal
Maca TpaHcnopTHoro 3acoby - .
HopmanbHun
m BaHTaXXHOrO 20 000kr (kg) 12 000kr (kg)
. Normal
Vehicle mass - lorry
Maca TpaHcnopTHoro 3acoby —
m 1NerkoBoro - 1 500kr (kg) -
Vehicle mass - car
KopcTKiCTb TPaHCNOPTHOIO .
[eTepmiHoBaHe 3HAYEHHS
k 3acoby L 300 kH/m (kN/m) -
] ) Deterministic
Vehicle stiffness
Kyt 3a Peneem
[0} . 10° 10°
Angle Raleigh

(3) Ha nigctasi Tabnuui C.1 MOXHa BW3HAYUTU HaACTyMHe
npmbnuaHe po3paxyHKOBE 3HAYEHHS OUHaMIYHOI cunu B3aemogii
npv yaapi:

Fy =Fo\1-d 1dp,

Ae F, - cuna ypapy;

di db - 9K NPUAHSATO BULLE.

OpieHToBHi 3HaueHHs F i db npeacTasnexi B Tabnuui C.2 pasom i3
PO3paxyHKOBUMW 3HAYEHHAMU M i V. YCi Ui 3Ha4YeHHS BignoBigawTb
Npubnn3HO cepeHiM 3Ha4YeHHsIM, HaBegeHnM y Tabnuui C.1, nntoc
abo MiHyC cTaHOapTHUIA Biaxun.

3a HasABHOCTI B OKpPEMMX BuMNagkax YTOYHEHOI iHbopmauii
[OMNYCKAETbLCA 3aCTOCOBYBATM iHLWI PO3pPaxyHKOBi 3HAYEHHS, SKi
3anexatb Bi HeobxigHOro piBHA 6e3neku, iIHTEHCUMBHOCTI pyXy i
YacToTu aBapiln.

Mpumitka 1. NpeacrasneHa mogens € rpybot cxemaTuaauieto i He
BPaxoBYye, MNpWHaWMHi, BNAMBY 6araTbOX UMHHUKIB, $IKi MOXYTb
BigirpaBatM BaxnMBY pornb, AK Hanpuknag, npuyvHa asapil,
HasBHICTb GopAatopis, KyLwliB, napkaHis. [eskoi Mipoto, poskug
3Hay4eHb YNOBINbHEHHS1 HACTKOBO KOMTMEHCYE Lii BNMMBM.

Mpumitka 2. O6GuYMCnEHHS AuMHaMIYHOI yAapHOiI cunn Fd 3a
dopmynoto (C.7) gonyckaetbcss MoamdikyBaT Ha OCHOBI aHanisy
pU3MKy, 3Baxarwuum Ha MNOTEeHUiWHi Hacnigky ypaapy, LWBUAKICTb
YNOBINbHEHHS, TeHAEHLl0 TpaHCMopTHOro 3acoby OO0 Bigxvny Big

(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):

(C.7)

where: F is the collision force

d and d, are as before.

Indicative values for F and db are presented in Table C.2, together
with design values for m and v. All these values 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 schematization 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.

Note 2: Calculation of the dynamic impact force (F,) 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




HanNPSMKYy NPOIKAKOI YaCTUHWM [A0POrv, BIPOriAHICTb CXOOXKEHHSA

TpaHCMOPTHOrO 3acoby 3 NpORKAXKOI

YyacTuHM i

BipOrigHiCTb

3iTKHEHHS TPAHCMOPTHOIO 3aco0y 3 KOHCTPYKLIAMM.

(4) 3a BigcyTHOCTI

IOMHaMIYHOro

aHanisy  gonyckaeTbcs

3aCTOCOBYBaTW OUHAMIYHUIA KoediuieHT 1,4 Anga npyxHOI peakuii

cnopyam.

Mpumitka. [dpyropsgHi

NpW3HayveHi AN BUKOPUCTaHHS pPa3oMm

cunum,

HaBedeHi

OWHaMIYHUM aHani3oM KOHCTPYKLIN.

B LUbOMY [JoOAaTky,
i3 NPY>XHO-NNACTUYHUM

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.

Tabnuusa C.2 - Po3paxyHKOBi 3Ha4Y€HHSA Mac TPaHCMNOPTHNX 3ac06iB, LWBNAKOCTEN | AMHAMIYHUX YAAPHUX CUI F0

Table C.2 - Design values for vehicle mass, velocity and dynamic impact force £,

YpaapHa cuna,
po3paxoBaHa 3a (C.1), .
. _ BigctaHb
Tun goporu Maca m, kr LUBMAKICTb V(, KM/TOA, | YrioBinbHeHHs A, M/c2 npu v =vo Distance
. i
Type of road Mass m [kg] Velocity vy [km/h] | Deceleration A [m/s?] | Impact force based on
o dp?, ™ [m]
(C.1) with v, =v, b
Fo kH [kN]
ABTOCTpagu
30000 90 3 2400 20
Motorways
Micbki goporu
30000 50 3 1300 10
Urban areas®
[1Bopun
Courtyards
. ) n 1500 20 3 120 2
- TiNbKW nerkosi aBTomooini
cars only
- BCi aBTOMOGini
. 30000 15 3 500 2
all vehicles
CTOSHKN
Parking garages
. 9 garag . . 1500 10 3 60 1
- Tinbku nerkoei aBTomobini
cars only

@ [insHKN Jopir 3 0BMeXeHHAM WBKUAKOCTI 50km/rog,.

@ Road in areas where the speed limit is 50km/h.

b 3nauenns db JOMyCKaeTbCA MOMHOXMTU Ha nignomax Ha 0,6 i Ha cxunax Ha 1,6 (pucyHok 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).

C.4 YOAPU CYOEH

KoHcTpyxuia
(Structure)

Nopora

TpaxcnopTHun 3acib
(Vehicle)

Kouctpykis
(Structure)

Lopora
(Road)

PucyHok C.2 - Cxema cutyauii npu yaapi TpaHcnopTHoro 3acoby

(Bug 3Bepxy i nonepeyYHUn nepepis nignomy piBHOI MiCLLEBOCTI Ta CXuny)
Figure C.2 - Situation sketch for impact by vehicles
(top view and cross sections for upward slope, flat terrain and downward slope)

C.4.1 Ypap cyaHa Ha BHYTPILWHIX BOAHUX LUsXax

(1) Ak npaBwno, 3iTKHEHHS CyAHa 3 MacCMBHOK KOHCTPYKLiE Ha
BHYTPILLUHIX BOAHUX LWNSAXax MOTPIOHO po3rnsgatv siK KOPCTKUWA
yaap, 3a SIKOro KiHeTUYHa eHeprisi MOrfMMHaETbCA MPY>XHUMKU abo
nnacTU4YHMMK gedopmadismMmm camoro cyaHa.

(2) Akwo AnMHaMIYHMIA aHani3 He BMKOHYHTb, TO 3aCTOCOBYHOTb
OPIEHTOBHI 3Ha4YeHHA 3yCunb Bi4 yAapy CyAHa Ha BHYTPILIHIX
BOAHMX LUNsiXax 3a Tabnuueto C.3.

C.4 IMPACT BY SHIPS

C.4.1 Ship impact on inland waterways

(1) Impact by ships against solid structures on inland waterways
should normally be considered as hard impact, with the kinetic
energy being dissipated by elastic or plastic deformation of the ship
itself.

(2) In the absence of a dynamic analysis, Table C.3 gives indicative
values of the forces due to ship impact on inland waterways.




Tabnuusa C.3 - OpieHTOBHI 3HaYeHHSA AMHaMIYHUX 3ycunb Big yaapy CyaHa Ha BHYTPILWHIX BOAHWUX LWUNAXax
Table C.3 - Indicative values for the dynamic forces due to ship impact on inland waterways

[oBxunHa Maca Cuna Cuna
Knac Class Mpuknag cyaHa
CEMT? Reference type of ship Length Mass Force Force
[, M (m) mP, 1 (ton) Fax_» KH (kN) F " kH (kN)
I 30-50 200-400 2000 1000
Il 50-60 400-650 3000 1500
"lN'yctaB KeHiHr"
[ 60-80 650-1000 4000 2000

"Gustav Konig"

Knac "€spona"

Y 80-90 1000-1500 5000 2500
Class "Europe"
Benwvke cygHo

Va . ) 90-110 1500-3000 8000 3500
Big ship
Bykcup + 2 6apxi

Vb 110-180 3000-6000 1803000 4000

Tow + 2 barges

Bykcup + 2 6apxi

Via 110-180 30000-60000 1803000 4000
Tow + 2 barges
Bykcup + 4 6apxi

Vib 110-190 6000-12000 14000 5000
Tow + 4 barges
Bykcup + 6 bapx

Vic 190-280 10000-18000 17000 8000
Tow + 6 barges
Bykcup + 9 Bapx

Vil 300 14000-27000 2000 10000

Tow + 9 barges

8 CEMT: EBponelicbka KOHdepeHLis MiHICTpiB TpaHcropTy, pekomeHaalii woao knacudikadii sig 19 yepsHa 1992 p. npuiinaTi Pagoo €C 29
xoBTHA 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 (11=1000«r) BpaxoBye 3aranbHy Macy CygHa, L0 BKMOYae Macy KOHCTPYKUii cygHa, BaHTaxy i manuea. ii HasuBaloTb TaKOX
TOHHa)XeM, BaroBOl BOAOTOHHAXHICTHO.

b The mass m in tons (1 ton = 1 000kg) 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.

¢ Cunm Fax i de BKIMIOYaOTh ePEeKTU rigpoaMHaMivyHOT MacK i 6a3yoTbCst Ha OOCHIAKEHHSX, LLO BPaxoBYHOTb OYiKyBaHi yMOBU ANsi BCiX Knacis
BOOHMWX LLNSXIB.

€ The forces F4x @nd de include the effect of hydrodynamic mass and are based on background calculations, using expected conditions for

every waterway class.

(3) OpieHTOBHI AnMHaMiYHi 3Ha4yeHHs, HaBegeHi B Tabnuui C.3,
[ONYCKAETbLCA KOPEKTYyBaTU 3arnexHO Bi4 HacnigkiB pynHyBaHb Yy
pesynbTati yaapy cygHa. Lli anHamivHi 3Ha4yeHHsA pekomMeHOyeTbCs
36inbLUyBaTK NpY 3HAYHMX HAcNigKax pyMHyBaHb i 3MEHLLYBaTK NpuU
He3Ha4yHMX (OuB. TakoX 3.4).

(4) AKWO He BUKOHYETLCA AWHAMIYHWIA aHani3 KOHCTPYKLiA, Lo
MOXYTb nigaaBaTUCA yaapy, OPIEHTOBHI AMHaMIYHi 3HaYeHHsA 3
Tabrmuui  C.3  pekomeHayeTbCs BiANoBigHWIA
OWHaMIYHUIA  koedpiuieHT. Hacnpasgi, 3HayeHHsa B Tabnuui C.3

MHOXUTU Ha

BPaxoBYOTb AMHaMiYHi edekTn B 00'ekTi, WO ygapsie, ane He B
KOHCTPYyKLUIii. BkasiBk/ LWOA0 AMHAMIYHUX pO3paxyHKiB HaBedeHi B
C.4.3. OpieHTOBHE 3HA4YeHHs AMHaMIYHOro koediuieHTa cknagae
1,3 - ana no6osoro ygapy i 1,7 - ana 6iyHoro yaapy.

(5) Y 30Hi nopTy cunu, HaeBegdeHi B Tabnuui C.3, gonyckaetbcd
MHOXMUTK Ha koediuieHT 0,5.

C.4.2 Ypap cyaHa Ha MOPCbKUX LnsiXxax

(1) Akwo AvHaMiYHMI aHani3 He BMKOHYITb, TO 3aCTOCOBYIOTb
OPIEHTOBHI 3Ha4YeHHst cun Big yAapy cyoHa Ha MOPCbKUX BOAHWUX
wnaxax, ki HaBeaeHi B Tabnuui 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.

(4) 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 harbor areas the forces given in Table C.3 may be reduced
by a factor of0,5.

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.

Tabnuusa C.4 - OpieHTOBHI 3HAYEHHS AMHAMIYHMX CUIT B3AEMOZIT Npuv yaapi CyaHa Ha MOPCBKMX BOOHMX LUMsIXax
Table C.4 - Indicative values for the dynamic interaction forces due to ship impact for sea water-ways

LoBxnHa Maca Cuna Cuna

Knac cygHa
) Length Mass Force Force
Class of ship b b
F S kH (kN) F..>C kH (kN)

[, m(m) m@, T (ton)




Mane

Small 50 3000 30000 15000

CepegHe

Medium 100 10000 80000 40000
iu

Benuke

Large 200 40000 240000 120000

Oyxe Benuke

Verv| 300 100000 460000 230000

ery large

8 Maca m ,T (17=1000kr) BpaxoBye 3aranbHy Macy CyaHa, LIO BKMOYAE Macy KOHCTPYKLUIi cydHa, BaHTaxy i manuea. ii HasMBaloTb TaKOX
TOHHaXKeM, BaroBol BOAOTOHHaXHICTI0. Maca T He BKrtoYae JOAATKOBY riApaBmiyHy macy.

@ The mass T in tons (1 ton = 1 000kg) 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 mass.

b Brasai cunu BignoBigalTb WBMAKOCTI 6nm3bko 5,0M/cC i BpaxoBytoTb edheKkTn A0AaTKOBOI rigpaBnivyHOi Macu.

b The forces given correspond to a velocity of about 5,0m/s. They include the effects of added hydraulic mass.

€Y neBHMX BMNagKax crig BpaxoByBaTU BMWB BUCTYMHUX YACTUH, NOTOBLLEHb.

€ Where relevant the effect of bulbs should be accounted for.

(2) AKWO He BUKOHYETLCA AWMHAMIYHWIA aHani3 KOHCTPYKLiA, Lo
MOXYTb MiggaBaTucs yaapy, PEKOMEHAYETLCS MHOXUTU OPIEHTOBHI
OVHaMIYHi 3HadeHHs, HaBegeHi B Tadbnuui C.4, Ha BignoBigHUN
OWHaMIYHUA  KoedpiuieHT. Hacnpasgi, 3HayeHHsa B Tabnuui C.4
BPaxoBYOTb AMHaMiYHi edekTn B 00'ekTi, WO ygapsie, ane He B
KOHCTPYyKLUIii. BkasiBk/ LWOA0 AMHAMIYHUX pO3paxyHKiB HaBedeHi B
C.4.3. OpieHTOBHE 3HA4YeHHs AMHaMIYHOro koediuieHTa cknagae
1,3 - ana no6osoro ygapy i 1,7 - ana 6iyHoro yaapy.

(3) Y 30Hi nopTy cunu, HaBegdeHi B Tabnuui C.4, gonyckaeTbcd
MHOXMUTW Ha koediuieHT 0,5.

(4) Yepes 3MeHWeHHA wWBMAKOCTI npu BiYHOMY | KOpMOBOMY
yaapax pekoMeHAYeTbCA MHOXUTU CUNW, HaBedeHi B Tabnuui C.4,
Ha koediuieHT 0,3. BuaHavanbHUM Npu NPOEKTYBaHHI MOXe CTaTh
Gi4HMI yoap y BY3bKUX MPOTOKAaX, A€ HEMOXIMBUIA NOGOBMIA yaap.
C.4.3 YTo4yHeHMI aHani3 yaapy CyAHa Ha BHYTPIWHiIX BOAHUX
wnsxax

(1) AuHamiudy ypapHy cuny F, ponyckaeTbes BusHadyatv 3a
dopmynamm (C.8)-(C.13). Y uboMy BWMMAOKy PEKOMEHOYETbCS
BMKOPUCTOBYBATW CEpPEedHE 3HayYeHHs Macu Ans BianosigHOro
knacy cygHa B Tabnuui C.3 i po3paxyHKOBY LUBMAOKICTb Vrd=3M/C,
30inbLUEHY Ha LWBWUAKICTb Teuil.

(2) Ba HeobxigHocTi
pPEeKOMEHAYETLCA 3aCTOCOBYBAaTW Af1si LbOro 3HaYeHHs BiAnoBigHO

BpaxyBaHHs  rigpoAvHaMiyHOl  Macu
10% BuTUCHeHOT mMacu Bogu ans nobosoro yaapy i 40% - ana
OivHoro.
(3) Mpu npyxHnx Aecbopmauisx (npu E;<0,21MHwm) pospaxyHkosy
OUHaMiyHy ydapHy cuny [OOMyCKaeTbCA  po3paxoByBaTu  3a
dopmyroto:

de/
of >0,21MHMm)

pO3paxyHKOBY AVHaMIYHY yAApHY CUIly [OMycKaeTbes

(4) Mpw nnacTn4HMX Aecbopmalisix (npu £

po3paxoByBaTu 3a (HOPMYIIOHD:

Faynpt =5.041+0,128E 45, MH (MN)

EHepria gedopmauii Edef, MHwm, BignoBigae HasiBHIN KiHETUYHIN
eHeprii E, y pasi no6osoro yaapy. ¥ pasi 6iuHoro yaapy nia kytom
a< 45° ponyckaloTb, WO yAap € KOB3HWM, i eHeprito gedopmadii
pPO3paxoByOTh Tak:
Egor =Ez(1-cosa).

(5) Onsa po3paxyHKiB yAapHMX CUIT HA OCHOBI IMOBIPHICHUX MeToziB
MOXHa BWKOPMUCTOBYBaTW iHdOpMaLIi0 Npo iMOBIPHICHI Moaeni
0as3ncHMX 3MIHHMX, $Ki BM3Ha4YalTb eHeprito aedopmadii abo
yAapHi xapakTepucTUKn CyaHa.

(6) Mpw BUKOHAHHI AMHAMIYHOrO aHanidy KOHCTPYKUiA yaapHi cunm
cnig mopenioBaty y BUMNSAI HaniBCUHYCOIQANbHUX XBUITbOBUX

o1 =10,95 Eger MH (MN).

(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 harbor 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 Fy 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 v, equal to 3m/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 E < 0,21MNm) the dynamic

design impact force may be calculated from expression (C.8):

(C3)

(4) For plastic deformations (when E . >0,21MNm), the dynamic

design impact force may be calculated from expression (C.9):

(C.9)

The deformation energy E,; [MNm] is equal to the available total
kinetic energy E_ 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 behavior
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 modeled as a halfsine-wave pulse for den < 5 MN




iMnynbciB npu den < 5 MH (npyxuun ygap) abo y Burnsgi
TpaneuienogioHux imnynecis npu den > 5 MH (nnactuuHun yaap).
TpuBanicTb HaBaHTaXeHHs Ta iHWa iHopMaLia npeacTaBrneHi Ha
pucyHky C.3.

MpyxHWi yaap
Elastic impact

(Fyyn <5 MH)

(elastic impact) and a trapezoidal pulse for den > 5 MN (plastic

impact); load durations and other details are presented in Figure
C.3.

i —
\-‘

‘?.

A -—--—-- -

t,

MnactuyHun yaap

Plastic impact

(Fgyn > 5 MH)

tIr - Yac BMYEpPNaHHS MPYXHOCTI, C; tp - Yac nNnNacTM4HOro ygapy, C; te - Yac npyxHoi peakuii, c; ta - eKBiBaneHTHa TpuBanicTb yaapy, C; ts - 3aranbHa
TpuBanictb yaapy, c; t, =t + tp + 1,5 C - NpyXHa )opcTKicTb cyaHa (60 MH/M); F - npyxHo-nnacTuiHa rpaHuyHa cuna (5 MH); x,, - npyxHa aedopmallis
(=0,1m); v, - @) WBMAKICTb PyXy V, Npu no6oBoMy yaapi; b) WUBMAKICTL CyaHa Nig NPSMUM KyTOM A0 TOYKW yAapy, v, =V, sina npu 6i4Homy yaapi.

t, - elastic elapsing time [s]; tp - plastic impact time [s]; t,, - elastic response time [s]; t, - equivalent impact time [s]; t; -total impact time [s]; t, =t + tp +1, ¢
-elastic stiffness of the ship (= 60 MN/m); F - elastic-plastic limit force = 5 MN; x, - elastic deformation (=0,1m); v, -a) the sailing speed v,, for frontal
impact; b) velocity of the colliding ship normal to the impact point v, = v sina, for lateral impact.

Maca m*, Wwo BpaxoBy€eTbCS:

a) npu noboBoMy yaapi: 3aranbHa maca cyaHa;

b) npu GiyHomy yaapi: m* = (m, + mhydr)/S,

fe m, - Maca cyaHa i mhydr- JofaTkoBa rigpoavMHamMivyHa maca.
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* = (m, + mhydr)/3,

where m, the mass of the colliding ship or barge and Myydr the hydraulic added mass.

PucyHok C.3 - OyHKUiA 3anexHOCTi HaBaHTaXXeHHS i Yacy npwv yaapi cyaHa BignoBigHO Npuy NPYXHIN i

NNacTUYHIN peakuisx cyaHa

Figure C.3 - Load-time function for ship collision, respectively for elastic and plastic ship response

(7) Akwo BU3HaAYEHE PO3paxyHKOBE 3HAYEHHS CUMKU yaapy B3siTW,
Hanpwuknag, 3 Tabnuui C.3, i HeobXiAHO po3paxyBaTu TpuBanicTb

HaBaHTaXXeHHs1, TO Macy m* JOMyCKaeTbCA pO3paxoByBaTh Tak:

- npn den > 5 MH - npupieHtotoun E ¢ 3a popmynoto (C.9) po
KiHeTu4HOT eHeprii E, = 0,5m * vn2;

- npn den <5 MH - 6e3nocepefHbo 3a hopmynowo m* = (den Iv,)
2* (1/c), MH ¢Z/m.

(8) Axkwo pospaxyHkoBa LWBUAOKICTb HE BKa3aHa B MNPOEKTi, TO
PEKOMEHOYETLCA  BUKOPWUCTOBYBATU  3HAYeHHA VvV = 3 M/C,

30inblleHe Ha WBMAKICTb Teudil; Yy MopTax [JonyCKaeTbes
3actocoByBaTu wWweMakictb 1,5 m/c. Kyt a moxe 6yt NpunHATUR
20°.

C.4.4 YTouyHeHMN aHani3 yaapy cyAHa Ha MOPCbKUX BOOHWUX
wnsxax

(1) Y noptax gonyckaetbcs npunmatun wengkicte 1,5 m/c, nig vac
npunuey - 5 m/c.

(2) PospaxyHkOoBY AOWHaMiyHy ydapHy cuny Ans  MOPCbKMX
BaHTaXXHUX cydeH i3 BnacHow Barot Big 500 DWT go 300 000

DWT TOHH gonyckaeTbcsa BU3Ha4aTu 3a hopmynoto:

Foow = 4

12.24Fg [Eimp L ]

pel =L, /275m;

Eimp = Eimp /1425MHwm;

Eimp =05 m, v02,

ne Fbow - MakcumarbHa yaapHa cuna Big HOCoBOI YacTuHu, MH;
F0 - NoYaTKOBE 3HAYeHHs1 yaapHOI cunu, Wwo gopisHoe 210 MH;
Eim

- €Hepris, WO NOrfMHAETLCA NpU NNacTUYHMX gedopmadisx;

( S = 057 = =
FoL |Eimp —(S.O—L 1"5) ana (for) Ejpyp > L 28;

(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 den > 5 MN: by setting E;, expression (C.9), equal to the
kinetic energy

Ea=05m*v>

- if den < 5 MN: directly by m*= (den v,)2* (1/c) [MN szlm].

(8) When not specified by the project, a design velocity v 4 equal to
3 m/s increased by the water velocity is recommended; in harbors
the velocity may be assumed as 1,5 m/s. The angle a may be taken
as 20°.

C.4.4 Advanced ship impact analysis for sea waterways

(1) In harbors 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):

(C.11)

05 — —
Ana (for) Ejp, < L 28:

where: [ = Lo /275m;
Eimp = Eimp /1425MNm;
Eimp
where

Fpow IS the maximum bow collision force in [MN];

— 2
=05 m, vo©,

Fois the reference collision force = 210 MN;



Lpp - DOBXWHA cygHa, M;
m, - Maca nnoc foAaTkoBa Maca npu No3aoBxHLoMy pyci, 106kr;

V( - MoYaTKoBa WBMAKICTb CyAHa, Vv = 5 m/c (y nopTax - 2,5m/c).

(3) Ans BM3HaAYEHHs1 PO3PaxyHKOBWUX YAAPHUX CWUM HA OCHOBI
iMOBIpHICHNX MeTOZiB MOXHa BMKOPUCTOBYBATKU iMOBIPHICHI Moaeni
06a3nCHMX 3MIHHKX, LLO ONUCYOTb eHeprito Aedopmalii abo yaapHi
XapakTepucTUKN CyaHa.

(4) 3a ymoBu BanaHcy eHeprii BU3Ha4arTb MakcumarbHy BM'ATUHY
CyoHa S

5 _ ﬂEA'mp
" 2R
(5) Tpueanictb yaapy T, BU3Ha4al0Tb 3a HOPMYIIOLO:
Tp 1,67 5max
Vo

(6) Akwo po3paxyHKoBa LUBUAKICTb V 4 HE BKasaHa B MPOEKTi, TO
PEKOMEHAYETLCS  BUKOPWUCTOBYBATU 3HAYEHHA V4 = 5 M/C,
30inbweHe Ha

WBKMAKICTb  Tedil; y noptax [AonyckaeTbcH

3acTOCOBYBaTU WBUAKICTL 2,5M/C.

OOOATOK D
(mosigkoBwuin)
BUBYXU BCEPEAWHI NPUMILLEHb
D1 BUBYXM nNuny BCEPEOUHI MPUMIWEHb, Y

PE3EPBYAPAX | BYHKEPAX

(1) Tvn nuny 3asBuyan NpeacTaBnsloTb NapameTpom MaTepiany
Kgi » KM XapakTepusye noBeaiHky npu Bubyxy B 3amKHyTOMY
ob'emi. 3HaueHHs KSt MOXHa BW3HAYUTM EKCNepUMEHTanbHO
CTaHZAPTHUMK METOAaMM A1 KOXKHOIO TUMY MuIy.

Mpumitka 1. Buwi 3HavyeHHsA KSt np13BoAATb A0 BiNbLIOro TUCKY i
3MEHLUYIOTb  4ac HapoCTaHHA Tucky BUOyxy. 3HadeHHs Kg,
3anexaTb Bif TakMX YMHHWKIB, SK 3MiHa XiMiYHOro cknagy, po3mip
YacTUHOK i BonoricTb. OpPIEHTOBHI 3HAYEHHsI KSt HaBegeHi B

Tabnuui D.1.

Tabnuusa D.1 - 3Ha4yeHHs KSt ans nuny
Table D.1 - K, values for dusts

Eimp is the energy to be absorbed by plastic deformations;

Lpp is the length of vessel in [m];

m, is the mass plus added mass with respect to longitudinal motion
in [106 kgl;

vy is the initial speed of vessel, vO = 5 m/s (in harbors: 2,5 m/s).

(3) Probabilistic models for basic variables determining the
deformation energy or the ship's impact behavior may be used
where the determination of the design impact force is based on
probabilistic methods.

(4) From the energy balance the maximum indentation s .. is

determined using expression (C.12):

(C.12)

(5) The associated impact duration, T,, is represented by

expression (C.13):

(C.13)

(6) When not specified by the project a design velocity v 4 equal to
5 m/s increased by the water velocity is recommended; in harbors
the velocity may be assumed as 2,5m/s.

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 Kg;, which characterizes the confined explosion

behavior. Kg; 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 K,

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.

Twn nuny Kgt kH/MZ x m/c

Type of dust Kgt kN/m? x m/s
Bype Byrinnsa
Brown coal oo
Llenionosa 27 000
Cellulose
Kasa 9 000
Coffee
Kykypynsa, posgpobneHa Kykypynsa 12 000
Corn, corn crush
KyKkypyAssiHuin kpoxmanbs 21 000
Corn starch
3epHo 13 000
Grain
Mono4Hmin nopotuok 16 000
Milk powder
Kam'siHe Byrinns 13 000
Mineral coal
3miwaHi kopmu 4 000
Mixed provender
Manip 6 000
Paper

[opoxose 6opoLIHO




Pea flour 14 000
®apbyBanbHi peyo irme
- pbyBanbHi pe4oBMHK (NirMeHTN) 29 000
Pigment
l'yma
14 000
Rubber
YKuTHe 6opoLuHo, nweHnyYHe 60poLIHO
10 000
Rye flour, wheat flour
CoeBe 6opoLLHO
12 000
Soya meal
0
Hyxop 15 000
Sugar
MpaneHun nopoLuok
] 27 000
Washing powder
epeBVHa, AepeBUHHE OOPOLLIHO
Rep AsP P 22 000

Wood, wood flour

Mpumitka 2. Mpun BUBYXY Nuny TMCK JOCArae CBOro MakCMMarsnbHOro
3HayeHHA 4epe3d 20-50mc. [MagiHHA [0 HOpManbHUX 3HAYeHb
3anexuTb Big NErkOCKUOHUX eNeMEeHTIB i reoMeTpil NPUMILLLEHHS.
Mpumitka 3. [lue. Takox ISO 1684-a Cuctemn 3axucTy Big BUOyXy.
YacTtuHa 1. BU3HayeHHs iHgekciB BUOYXy roprodoro nuny B NoBsiTpi.
(2) TMnowy CKAAHUX EeneMeHTIB Yy KyDiYHMX | BUTATHYTUX
NPUMILLIEHHsAX, cydHax | OyHkepax Ha BMMNagoK Bubyxy nuny
BCepeauHi JONyCKaeTbCs BU3Ha4YaTu 3a (OOpMynoto:

A= [4,485x 107% x P

ae A - nnowa CKMaHUX eneMeHTiB, My

Pmayx - MaKCUMaInbHUIA TUCK NnITy, kH/mZ;

Kg; - IHAEKC LWBMAKOCTI FOPiHHA XMapu nuny, kH/mZ mc™!, aus. 1);
Pred.max -~ OYiKYBaGHWA MakCMManbHO 3HWXEHWI TUCK Ha CyaHi 3
BiOKPUTMMM KranaHamu, KH/M2;

Pgtat - CTATUYHUIA TUCK aKTUBALIT 3 ypaxyBaHHSAM PO3MIpY iCHyto4ol

NMoLWi CKWOHMUX eNTEMEHTIB, KH/M2;

V-06'em npumiweHHs, cyaHa abo ByHkepa, mS.

®opmyna (D.1) 3aCcTOCOBYETLCHA 3 HACTYNHUMU OBMEXEHHAMM:
-0,1m3 < V £10 000m3;

- H/D <2, pe H - Bucota i D - giameTp BUTArHYTOro NPUMILLIEHHS,
cyaHa abo byHkepa;

- 10 kKH/MZ < Pgtgt < 100 kH/M2 pyViHyBaHHSA naHenenm i AMCKIB i3
MarnoK Macoto, Wo nigaaTbea make 6e3 iHepuii;

- 10 KH/M? S P, gy max S 200 kH/M;

- 500 kH/mZ < p,_ . <1000 kH/mM? ans 1 000 kH/M? mc! < Kg, < 30
000 kH/m2 mc™! BiANOBIOHO;

- 500 kH/M? < p_.. < 1200 kH/M? ansi 30 000 kH/M2 mc™! < Kg, <
80 000 kH/m? mc™".

(3) Mnowy NErkocKUOHWX €neMeHTIB Yy MPSAMOKYTHUX 3aMKHYTUX
NPUMILLEHHAX MOXHA BU3HAYUTK TakK:

A=4,485x1072 x Py x Kt % Pom

ne A - nnowla CKMAHNX eNEMEHTIB, M2;
Pmax - MaKCMMarnbHUN TUCK Nuny, KH/M2;

Kt~ KOeqiLlieHT WBMAKOCTI TOpiHHA XMapu nuny, kH/m2 mc™!, ave.
(1),

Peem - TWCK, Lo BinNoBigae po3paxyHKOBIN MILHOCTI KOHCTPYKLi,
KH/M2;

Pgtgt - CTATUYHMIA TUCK aKTMBALT KNanaHis i3 ypaxyBaHHsM po3Mipy
iCHYO4OI NMAOLWMHN CKMOHUX eNEMEHTIB, KH/M2;

V - 06'eM NPAMOKYTHOIO 3aMKHYTOrO NPUMILLIEHHS, M3,
®dopmyny (D.2) 3acTOCOBYIOTL i3 HACTYNMHUMU OBMEXEHHAMMN:

-0,1m3 < V< 10 000m3:;

Note 2: In dust explosions, pressures reach their maximum value
within a time span in the order of 20 to 50ms. 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):

-0,569 05 5
X Rgt * Pred max +0,027 (psrat —10) Pred.max }V0.7.>3. (D.1)

where: A is the venting area [m2];

Pmax IS the maximum pressure of the dust [kN/m
Kgy is the deflagration index of a dust cloud [kN/m?m s7"], see (1);
is the anticipated maximum reduced pressure in the

2;

2;

Pred.max

vented vessel [KN/m
Pstat IS the static activation pressure with the size of existing venting
areas [kN/m2];

V is the volume of room, vessel, bunker [m3].

Expression (D.1) is valid with the following restrictions:

-0,1m3 <V <10 000m?;

- H/D = 2, where H is the height and D the diameter of elongated
room, vessel or bunker;

- 10 kN/m2 < Pgtgt < 100 kN/m2, rupture disks and panels with low
mass which respond almost without inertia;

-10kN/m2<p 4 - <200 kN/m?;

- 500 kN/m2 < p_ . <1000 kN/m? for 1 000 kN/m? ms™ < Kg, < 30
000 kN/m? ms™" respectively;

- 500 kN/m? < p,,, < 1 200 kN/m? for 30 000 kN/m? ms™! < K, <
80 000 kN/m? ms™.

(3) The venting area of a rectangular enclosure may be determined

by using expression (D.2):

0599 0,027 (ptar ~10)Pgem ° VO, (D2)
where: A is the venting area [m2];
Pmax IS the maximum pressure of the dust [kN/m2];
K is the deflagration index of a dust cloud [kN/m? ms™"], see (1);

Pgem IS the design strength of the structure [kN/mz];

Psiat IS the static activation pressure with the size of existing venting
areas [kN/m2];

V is the volume of rectangular enclosure [m3].
Expression (D.2) is valid with the following restrictions:
-0,Am3 <V < 10 000m?3;

- L3 / DE < 2, where L3 is the greatest dimension of enclosure, DE =
2(Ly xLy/ m%®, L and L,




-Ly ! Dg < 2, ge L, - MakcumanbHui po3mip npumilleHHst; , Dg = 2
(L1 X L2/ TI')O'S; L1 i L2 - iHWIi po3Mipy NPUMILLLEHHS;

- 10 kH/M? < Pgigt < 100 kH/M2 - pyviHyBaHHA naHenem i auckis i3
Maro Macolo, LWo niaaaTbest Maxke 6e3 iHepuii;

- 10 KH/M? S P, gy max S 200 kH/M;

- 500 kH/M? < p . < 1 000 kH/m? gnsi 1 000 kH/M2 mc™! < K, < 30
000 kH/m2 mc™ BiAMNOBIOHO;

- 500 kH/M? < p .. <1200 kH/m? ansi 30 000 kH/M2 mc™! < K, < 80
000 kH/m? mc™1.

(4) Ans BUTArHYTUX NpuMmillleHb npu Lo/De 2 2 cnig BpaxoByBaTh

HacTynHe 36iNbLUEHHS NMOLLi eNeMEHTIB, L0 CKMOATLCA:

are other dimensions of enclosure;

- 10 kN/m? < Pgtat S kN/m2, rupture disks and panels with low mass
which respond almost without inertia;

-10kN/m2<p 4 - <200 kN/m?;

-500 kN/m2 < p_ . <1000 kN/m? for 1 000 kN/m? ms™! < K
000 kN/m2 ms™" respectively;

- 500 kN/m? < p,_. < 1200 kN/m? for 30 000 kN/m? ms™! < K, <

80 000 kN/m? ms™.
(4) For elongated rooms with L,/Dg 2 2 the following increase for

S30

the venting area should be considered:

AAy = A(-4,305 l0g Pgem +9.368) logLy / D | (D3)

ne AAH - 30iNbLLEHHS MOLLi CKUOHUX EeNeMEHTIB, m2.

D.2 BUBYXU NPUPOOHOIO FA3Y
(1) Y 6ygiBnax i3 MigKMOYeHHAM MPUPOAHOrO rasy KOHCTPYKUIT

where: AA, is the increase for venting area [m2].
D.2 NATURAL GAS EXPLOSIONS

(1) For buildings provided for having natural gas installed, the

JOMyCKaeTbCA  po3paxoByBaTM Ha BMOyX nNpUpoOAHOro rasy structure may be designed to withstand the effects of an internal
ycepeauHi NPUMILLEHb, BMKOPUCTOBYOUN eKBiBarneHTHUN natural gas explosion using a nominal equivalent static pressure
CTaTUYHUIN HOMIHaNbHUIA TUCK, LLIO BU3HAYAETLCH TaK: given by expressions (D.4) and (D.5):

Pg =3+ Pstar (D.4)
abo or

Py =3+ Psiar [2+0,04/(A, 1V)? (D.5)

npunmaeTbes Binblie 3 4BOX 3HaYEHb,

A€ Pgiat - PIBHOMIDHO PO3MOAINEHWUI CTATUYHUA TUCK, 3a $IKOTO
BiAbyBaEeTbCA cnpaLoBaHHS NErkOCKMAHUX eNeMeHTIB, KH/M2;

AV - NNoLa NerkoCKNaHMX eneMeHTIB, M2;

V - 06'eM NPAMOKYTHOIO MPUMILLLEHHS, M3,

dopmynu (D.4) ta (D.5) giicHi gns npumiweHb ob'emom go 1
000M3.

Mpumitka. Tuck Big ropiHHA edeKkTUBHO i€ OfHOYacHO Ha BCi
OropO/XXyBarbHi NepPeKpUTTS NPUMILLEHHS.

(2) Y Tux Bunagkax, KONW nerkockugHi OyaiBenbHi enemeHTu
NPUMILLEHHS XapaKkTepusyloTbCsl PI3HUMW 3HAYEHHAMMW P . , CNif
BMKOPUCTOBYBATW MaKCUMarbHE 3HAYEHHS P .. 3HaUYEHHs py > 50
kH/M? He BpaxoByIOTh.

(3) BigHoweHHA nMOWi nerkockngHux enemeHTiB Jo ob6'emy
NMOBWMHHE 330BOMbHATU YMOBY:

whichever is the greater,

where: pg; is the uniformly distributed static pressure at which
venting components will fail, in (kN/m2);
A, is the area of venting components, in m?;
V is the volume of rectangular enclosure [m3].

Expressions (D.4) and (D.5) are valid for a room up to 1 000m?3
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 p,, values contribute
to the venting area, the largest value of p; should be used. No
value of p, greater than 50kN/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)y<A,/V<015. (D.6)

D.3 BUBYXU B ABTOMOBINIbHUX | BANIBHNYHUX TYHENAX
(1) Y pasi getoHauii B aBTOMOGINbHMX i 3aMi3HUYHUX TyHEnsAx
[OOMYyCKAaETbCA 3aCTOCOBYBATU (PYHKLiIO 3aNeXHOCTi MK TUCKOM i
Yacom BignoBiaHo Ao gopmyn (pucyHok D.1a):

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):

p(xt) =poexp- f{r I ‘/to ' ana (for) Lt M (D.7)
\ C1 "," J C1 C2 C1
( ¢ \
p(xt)=poexp } Lxl - |CX| /lo } ans (for) g 4 <t< 14 - (D.8)
\ 1)/ Cy €y %]
p(xt) =0 ana scix iHwwnx ymos (for all other conditions), (D.9)

he pg - nikosui Tuck (2 000 KkH/Mm2 Ons 3BMYalrHOro nanmea i3
3pig>KeHoro rasy);

C4 - LWBMAKICTb PO3MOBCIOMKEHHS yaapHoi xauni (~1 800 m/c);

C, - LWBMAKICTb PO3NOBCIOMKEHHS 3BYKY B rapsdux rasax (~800
m/c);

ty - nocrinta yacy (0,01 c);

[x| - BigCTaHb 0O LeHTpa BUOYXY;

t - vac.

(2) Y Bunagky Bukugy nonym's B aBTOMOOINBbHWUX i 3amni3HUYHWUX
TYHenax [OMyCcKaeTbCsi BpaxoBYBaTW HACTYMHY KpuBY "TWUCK-
yac" (pucyHok D.1b):

where: Py is the peak pressure (= 2 000 kN/m2 for a typical
liquefied natural gas fuel);

¢, is the propagation velocity of the shock wave (~1 800 m/s);

c, is the acoustic propagation velocity in hot gas-ses (~800 m/s);

ty is the time constant (= 0,01 s);

|x| is the distance to the heart of the explosion;

tis the time.

(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)=4poé|1 %’anﬂ (for) O<t<ty, (D.10)
\ /J

Ae py - MIKOBUA TUCK (100 kH/m2 Onsa 3BuMYarHoOro nanvea i3

where: pg is the peak pressure (=100 kN/m? for a typical liquefied



3PiAXKEHOro rasy);
to - mocriiita vacy (0,1 c);

natural gas fuel);
ty is the time constant (= 0,1 s);

t-vac. tis the time.
(3) Tuck, BusHayeHuin 3a copmynoo (D.10), moxe 6yTu (3) The pressure determined by expression (D.10) may be used for
BUKOPUCTAHHMI AN BCIET BHYTPILUHLOT MOBEPXHi TYHETTIO. the entire interior surface of the tunnel.

P P

P
Pe
0 é. é;_é. é; t 0 b t
a b

PucyHok D.1 - Tuck sk doyHKUis yacy gnsi getoHadii (a) i aedonarpadii (b)
Figure D.1 - Pressure as a function of time for (a) detonation and (b) deflagration
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1 3miHu go nepegmoBUu

HauioHanbHun popaTtok, 2-n  naparpad, CTpykTypa nepeniky
HauioHanbHUX NpiopuTeTiB. Y 4-6-x pagkax sunyumutn "P" 3 "3.3(2)
P" i B unx TpbOX pagkax.

HauioHanbHun popaTtok, 2-n  naparpad, CTpykTypa nepeniky
HauioHanbHMX npiopuTeTiB. 4-N  pPSAoOK i3 KiHUA  CTPYKTypu
ponoBHUTK "P" nicns "4.6.3(4)".

2 3miHn po 1.6

Mywkt (1). Benuki natuHceki nitepu. Y Bu3HaueHHi Fy 3amiHuty
"CUnn y HanpsiIMKy pyxy ob'ekTa, Wo Moxe Bgaputu" Ha "cuna, wo
i€ Ha nepegH0 CTOPOHY OMOPHOI KOHCTPYKUii (dpoHTanbHe
3ycunnsa)".

MyHkT (1). Benuki natuHceki nitepn. Y BU3HAYEHHI de 3aMiHUTK
"cuna, nonepeyHa A0 HanpsMKy pyxy o6'ekTa, WO Moxe BAaputn"
Ha "cuna, Wo Aie Ha BOKOBY CTOPOHY OMOPHOI KOHCTPYKLIi (6okose
3ycunns)".

Myukt (1). Benuki natuHcbki nitepu. [MOBHICTIO  BUNyYnTU
BU3HaYeHHs Kq:

"Kg - IHAeKC pedbnarpaulii xmapu rasy".

MyHkt (1). Mani naTuHCbKI niTepy, Mk Bu3dHadeHHsmu "b"ta "h"
OOMNOBHUTY:

"d - BiACTaHb BiA4 KOHCTPYKTMBHOrO efieMeHTa [0 UeHTpa niHii
OOpOorn Yn wnsxy".

Myukt (1). Mani natvHcbki niTepu. Y BU3HAYEHHI S 3aMiHWUTU
"BifCTaHb MK KOHCTPYKTMBHUM €leMEHTOM i OCbOBOK TiHiED
poporn abo penkoBoro Wnsxy" Ha "BiACTaHb MiXX KOHCTPYKTUBHUM
€NeMEHTOM i MicLs, e TPAHCMOPTHUI 3acib 3anuwiae cMyry pyxy".

3 3miHn po 3.3

MyHkt (2), nignyHkT a). Y npumitui 1 3aminutn  "Mpuknag
3actocyBaHHs Ay HaBeaeHwn B A.8" Ha "3pobrieHo nocunaHHs y
A8."

MyHkt (2), nignyHkT c). Y npumityi 3 Bunyuutn "MNpuknagu
3aCTOCyBaHHA BKasaHWX CcTpaTerii OO KOHCTpyKuin 6yaisenb
MicTATbCA B gogatky A.".

4 3miHa o 4.3.1

Y nyHkTi (1) 3aMiHUTV NpUMITKY 2 Ha:

"Mpumitka 2. HauioHanbHWA JOOaTOK MOXe BMU3HAyaTu cuny Sk
YHKLiO BiACTaHi S Bi4 KOHCTPYKTMBHOIO efnemMeHTy A0 Micusd, ae
TpaHCcnopTHUI 3acib 3anuwae cmyry pyxy, npu ubomy d €
BiACTAHHIO Bi4 LEHTPOBOI MNiHii goporn 4m wngaxy. |Hdopmauis
oo BMMUBY BiACTaHi s, y BUNajakax 3acToCyBaHHS, MOXHa 3HaNTu
y aogatky C."

5 3miHn po 4.3.2

MyHkT (1). Ha pucyHky 4.2 3amiHuTi BusHadeHHs "h", "hy" ta "h,"
Ha:

"h - disnyHa BigCcTaHb - BMCOTa MK MNOBEPXHEK [AOPOXHLOrO
NOMIOTHA i HMXHIM KpaeM MPOroHHOI KOHCTPYKLIT B TOYLi yaapy;

hy - BiACTaHb MiX NMOBEPXHE JOPOrM i HWXHIM KPAEM MPOrOHHOT
KOHCTPYKLUIT, HWKYe 3a SAKy yAap Ha BEpXHK YacTuUHY Cropyauv
noTpibHO BpaxoByBaTW MOBHICTIO 6e3 OyAb-AKOro 3MEHLLEHHS.
PekomeHaoBaHe 3HaYeHHsi h0 = 5,0m (cnig mogaTtv OOMYyCKM Ha
BepTMKanbHWN MNPOriH MPOrOHHOT KOHCTPYKLil Ta NPOrnMH MOCTY B
Linomy 3 ypaxyBaHHsIM oYikyBaHUX AedopmaLii OCHOBMK);

h1 - 3HaYeHHs BIACTaHi MiX NMOBEPXHEK [OPOXHBLOro MOSIOTHA i
HWXHIM KPaEM MNPOroHHOI KOHCTPYKUIl, BULLE HKOrO yaap He
noTtpibHo 6patn o ysarn. PekomeHgoBaHe 3HaYeHHS h1 = 6,0m
(cnig pogatT [ONYCKM Ha BepTUKaNbHWA MPOMMH  MPOrOHHOI
KOHCTPYKLIiT Ta NPOrMH MOCTY B LifIOMY 3 ypaxyBaHHSM OYiKyBaHUX
aedopmadii ocHoBM)."

6 3miHa go 4.6.1

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 uppercase letters, definition of F,, , replace
"frontal force" with "force on the front side of the supporting
structure (frontal

force)".

Paragraph (1), Latin upper case letters, definition of de, replace
"lateral force" with "force on the lateral side of the supporting
structure (lateral force)".

Paragraph (1), Latin upper case letters, definition of K, 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 A 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.".

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", "h,"
and "h, " with the following:

"h is the physical clearance between the road surface and the
underside of the bridge deck at the impact point;

hy 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 5,0m (+ allowances for vertical sag curve and
deflection of the bridge, and expected settlements);

h, 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 h1 is 6,0m (+ 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 Fy ", add "(in the direction of

the normal travel, usually perpendicular to the longitudinal axis of



Ho nywkry (5), nicns cnis "no6osoi cunu F . " aopatu "(y Hanpsimky
HOPManbHOro 3MIlLeHHs, SK MPaBWIIO NepneHaWKyNnspHoOro Ao
No3OO0BXHbOI  BiCi  BEPXHbOI YaCTMHW MPOrOHHOI  KOHCTPYKLUIT
(HacTuny))".

7 3miHapo A4

Myukt (1), nepenik nignyHkty c). Oo npumitkm 3 pogatm ",
BignosigHo go 3.3.(1)P" nicns "cymixHux nosepxis”.

8 3miHa go A.5.2

MyHKT (2), y bopmyni (A.3) 3amiHnTK "Tl‘ Ha "T,".

9 3miHa noA.6

Y nyHkTi (3) 3amiHnTy "1.11.1" Ha "1.5.11".

10 3miHa go A.7

Y nyHkTi (1) 3aMinnTn "A.4(1)c" Ha "A.4(1)c)".

11 3minm go B.4.2
Y nyHkTi (1) 3amiHnTh "PucyHok B.2" Ha "PucyHok B.2a".
Y HasBi "PucyHok B.2" 3aminutn "PucyHok B.2" Ha "PucyHok B.2a".

Y nosHauyeHHi "PucyHok B.2" 3amiHutn "TlosicHeHHA." Ha

"Knacudpikauis:".

12 3minm go B.5

Myukt (4), y pagky 6e3nocepedHbo Micnsi nepeniky Ta nepeg
NPUMITKOI 3aMiHUTK "IHOEKC SKOCTi XUTTSA" Ha "MOKasHUK SKOCTI B
nepioa ekcnnyartauii (LQI)".

MynHkT (5), y nignyHkTax b), ¢) Ta d) 3amiHMTK nocunaHHs "PrUcyHOK
B.2a" Ha "PwucyHok B.2b".

MyHkT (5), nicna nignyHkTy d) gogaTw:

Taxxi
Severe
Bucoki
High
Huspki
Low
Cepenni
Medium
JlyKe Hu3bKi
Very low
Hacnizox

the superstructure (deck))".

7 Modification to A.4

Paragraph (1), list entry c), Note 3, add", in accordance with 3.3.(1)
P" after "adjacent stores".

8 Modification to A.5.2

Paragraph (2), Equation (A.3), replace “Tl‘ 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)c)".

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 (LQlI)".
Paragraph (5), list entries b), c) and d), replace references to
"Figure B.2a" with references to "Figure B.2b".

Paragraph (5), just after list entry d), add:

Husbki

Jlyxke HH3BKI
Very low Low

Cepeani Bucoki
Medium High

Jlyxe Bucoki

TOIIKO/UKCHHA Very High

Consequence
Biporiamicts
Probability

PucyHok B.2b - Moxnuse npeactaBneHHs pesynbTaTiB KinbKiCHOro aHanisy pusuky

Figure B.2b - Possible presentation diagram for the outcome of a qualitative risk analysis

L

13 3minun po B.9.2
MyHKT (2), y bopmyni (B.2) 3amiHnti "p" Ha "P”

14 Modifications to B.9.2

Paragraph (2), Equation (B.2), replace symbol "p" with "P".
MyHkT (2), nicna dopmynn (B.2) 3amiHMTK "j-ro noLuKogXeHoro
CTaHy KOHCTPYKUil Npu HacTaHHi I-i 3arposn Ta PS, /DJ.)" Ha "j-ro

Paragraph (2), after Equation (B.2), replace "of the jth damage state
of the structure given the " nazard and PS, /D))" with "of the jth

MOLLKO[XKEHOro CTaHy KOHCTPYKLIl Mpu HacTaHHi i-i 3arposn ta P damage state of the structure given the i" hazard and P(Sk/Dj)“.

(Sk/Dj)".

14 3minmn oo B.9.3.2

MyHKT (2), y dbopmyni (B.4) 3amiHnuTty "a" Ha "@".
MyHKT (2), bopmyny (B.5) 3amiHUTK Ha:

14 Modifications to B.9.3.2
Paragraph (2), Equation (B.4), replace symbol " a " with " ¢ ".
Paragraph (2), Equation (B.5), replace the equation with

F = \/mkv,2 = \Irmk (vg 2as)".
Mynkt (2), dopmyna (B.5), po BusHaveHHs "K". popgatu Paragraph (2), Equation (B.5), definition of "k", add "spring" before
"enactmyHa" nepea "KopCTKiCTb". "stiffness".

15 3mina pno B.9.4
MyHKT (1), y npuMiTUi 3amMiHnTK "4.5.12" Ha "4.5.1.2".

16 3minmn go C.3
MyHkT (1), popmyny (C.6) 3amiHNTK:
W= J(vg -2as)" Ha'v, = V’vg —2as".

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
Y= \."(vg -2as)" with"v, = \ﬁ'vg -2as".

MyHkt (2), Tabnuus C.1, 3-A komoHka. Y 7-y psgky 3amiHUTK
"Raleigh" Ha "Rayleigh".
17 3miHa go C.4.3

Paragraph (2), Table C.1, 3rd column, 7th row, replace "Raleigh"
with "Rayleigh”.
17 Modification to C.4.3



MyHKT (6), pucyHok C.3 3aMiHUTK NOBHICTIO Ha: Paragraph (6), replace the whole Figure C.3 with the figure

below:
MpyxHun ygap
Elastic impact
(F 4yn > 5 MH)
4
Eb»— t e
s - Fom
1 '
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MnactuuHum ygap
Plastic impact
(den > 5 MH)
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t. - yac Bu4epnaHHs NPY>XHOCTI, C; tp - 4Yac nnacTMyHoro yaapy, c; t, - 4ac npyxHot peakuii, c; L - eKBiBaneHTHa TpuBanictb yaapy, C; tg - 3aranbHa
TpuBanictb yaapy, Ans nnactuyHoro yaapy, c; t, =t + tp + 1, C - MpYXHa XOpPCTKiCTb cyAHa (60 MH/m); F, - npy>Ho-nnactuyHa rpaHuyHa cuna (5 MH); x,
- npyxxHa aecpopmaisi (=0,1 m); v, - @) LWBUAKICTb PYXy Vv, Npu NoGOBOMY yAapi; b) LUBMAKICTb CyAHA MiA NPsIMMM KYTOM [0 TOYKM yAApY, V,, =V sina npu
6iyHOoMy yaapi.
t.: elastic elapsing time [s]; tp: plastic impact time [s]; t,: elastic response time [s]; t,: equivalent impact time [s]; t.: total impact time [s]; t, =t + tp +t, ¢
elastic stiffness of the ship (= 60 MN/m); F: elastic-plastic limit force = 5 MN; x,: elastic deformation (=0,1 m); v,: a) the sailing speed v,, for frontal impact;
b) velocity of the colliding ship normal to the impact point v, = v sina, for lateral impact;
Mpu bpoHTanbHOMY yaapi maca m* BpaxoBye 3aranbHy macy cygHa; npu 6iuHoMy yaapi: m* = (m1 + mhydlr )3, Ae m, - mMaca 6esnocepeaHbO CcyaHa i
My, qr - AOAATKOBA riAPOANHAMIHHA Maca.
For frontal impact the mass m* to be taken into account is the total mass of the colliding ship/barge; for lateral impact: m* = (m, + Mpydr )/3; where m, the
mass of the directly colliding ship or barge and Mpydr the hydraulic added mass.

PucyHok C.3 - ®yHKLiA 3aneXXHOCTi HABaHTaXXEHHS | Yyacy npuv yaapi CyaHa BignoBigHO Npu NPYXHIn i
NnacTU4HIn peakuii cyaHa

Figure C.3 - Load-time function for ship collision, respectively for elastic and plastic ship response

18 3minn go C.4.4

Y nyHkTi (1) BUNY4nTU Ta 3aMiHUTU HOMEPU HACTYMHUX NYHKTIB TaK,
wo6 BoHM Oynu nepeHymepoBaHi novmHatoum 3 "(1)" (Hanpuknag,
3aMiHUTK HOMep NyHKTY "(2)" Ha "(1)", a noTiM HOMepu nyHKTYy "(3)"

Ha "(2)", "(4)" Ha "(3)", "(5)" Ha "(4)" Ta "(6)" Ha "(5)").

2u 2n

Y nyHKTi (2) 3aMiHUTK "Eimp =%m, v,
MyHKT (2), y popmyni (C.11) 3aMiHuTK:
"V - MoYaTkoBa LWBMAKICTL CyAHa, vy = 5 M/c (y noprax - 2,5 m/c)"

@ -
Ha Eimp =m v,

Ha:

"V, - LBWAKICTb NNaBaHHs (LBMAKICTb NPpW 3iTKHEHHI) cyaHa, v, =5
m/c (y noptax - 2,5 m/c)".

MyHkT (4), y popmyni (C.12) 3amiHuti "Pp " Ha “Fp "

MyHkT (5), popmyny (C.13) 3amiHuTU:

Ty = 1.67(55,/V0)" Ha “Ty = 1,67s . V"

Y nyHkTi (6) 3amMiHUTK "po3paxyHKOBa LUBMAKICTb V4" HA "LUBUAKICTb

NnaBaHHs (LWBKUAKICTb NPU 3iTKHEHHI) V,".

18 Modifications to C.4.4

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 "E; = %:m, V2" with “Eijy =4 My v
Paragraph (2), Equation (C.11), key, replace:

"vq is the initial speed of the vessel, v, = 5 m/s (in harbors: 2,5
m/s)" with:

"v, is the sailing speed (impact velocity) of the vessel, v=5 m/s (in
harbors: 2,5 m/s)"

Paragraph (4), Equation (C.12), replace "P,, " with "F,__ ~

bow bow -

Paragraph (5), Equation (C.13), replace
"To = 1,87(5,5,/V0)” With “Ty =1,67s /v
Paragraph (6), replace "design velocity v " with "sailing speed

(impact velocity) v,".



19 3miHa go D.1 19 Modification to D.1

MyHkT (1), y npumiTyi 3 3aminuty "ISO 1684-a" Ha "ISO 6184-1". Paragraph (1), Note 3, replace "ISO 1684-a" with "ISO 6184-1".
20 3miHa po D.3 20 Modification to D.3
MyHkT (1), y no3Hakax Ao dopmyn samiutu "C," Ha "c," Ta "C," Ha Paragraph (1), Key of the equation, replace "C," with "c," and

"cy". replace "C," with "c,".



Kog YKHA: 91.080.10

Knrovosi cnoea: 6e3neka, Bubyxu, Matepianu, HagiiHiCTb, HaBaHTaXXeHHs1, MPOEKTYBAHHSA, pU3NKKU, CTpaTerii.



