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HAUIOHANBHWN BCTYN

Llen ctaHpapt € TotoxxHUM nepeknanom EN 1993-4-3:2007 "Eurocode 3: Design of steel structures —
Part 4-3: Pipelines " (€spokog 3. [poekTyBaHHA cTaneBux KOHCTpykUin. YactuHa 4-3. Tpybonposoawn) 3
TexHi4Hoto nonpasko EN 1993-4-3:2007/AC:2009.

EN 1993-4-3:2007 nigrotoBneHo TexHiYHUM koMiTeToM CEN/TC 250, cekpeTtapiaTom sikoro kepye BSI.

Lo HauioHanbHOTO cTaHgapTy 4ONMYYEHO aHTMOMOBHUA TEKCT.

Ha TepuTopii YkpaiHn SK HauioHanbHWM cTaHaapT die nisa konoHka texkcty ACTY-H b EN 1993-4-3:2012
"€spokoa 3. MpoekTyBaHHA cTanesux KOHCTpykuin. YactnHa 4-3. Tpy6ornposoan (EN 1993-4-3:2007,
IDT)", BMKNaaeHa ykpatHCbKOK MOBOIO.

BignosigHno go 1IBH A.1.1-1-2009 "Cuctema ctangapTtuv3auil Ta HopMyBaHHSA B byaiBHULTBI. OCHOBHI
nonoxeHHa" LUen ctaHaapT BiAHOCUTLCS A0 komnnekcy B.2.3 "Cnopyau TpaHcnopTy (B TOMy 4uchi
maricTpanbHi Tpybonposoan)".

CranpaapT MiCTUTb BUMOTW, SKi BIANOBIAAIOTb YMHHOMY 3aKOHO/1aBCTBY.

HaykoBo-TexHiuHa opradisauis, signosifanbHa 3a UeW CTaHgapT, — TOBapUCTBO 3 0BMEXEHO
BiANOBIAANBHICTIO "YKPAIHCLKUIA IHCTUTYT CTaneBUx KOHCTPYKLiN iM. B.M. LLIMMaHOBCLKOro".

o ctaHpapTy BHECEHO Taki peaakUiiHi 3MiHu:

— cnosa "uen MixkHapoaHun cTaHaapT" 3aMiHeHo Ha "uen cranpapT',

— CTPYKTYpHi enemeHTun ctaHpgapty — "ObknaaunHky”, "Mepeamosy”, "HauioHansHuin Bctyn", "BusHa-
YeHHs NoHATL" Ta "bibniorpadivHi Aani" — ochopmneHo 3rigHO 3 BUMOramu HauioHanbHOI cTaHaapTM3auii
YKpaiHu;

— 3 "Mepeamosu go EN 1993-4-3:2007" y uewn "HauioHanbHuit BCTYN" B3ATE Te, WO BeanocepeaHbo
CTOCYETBCA LbOr0 CTaHAapTy,;

— HaljioHanbLHWI JOBIAKOBUA A0AATOK HABEAEHO SIK HAaCTaHOBY ANt KOPUCTYBauiB.

[Mepenik HauioHanbHux cTaHgapTtis Ykpaiwm (ACTY), ineHTM4HMx MC, nocunaHHa Ha fAKi € B
EN 1993-4-3:2007, HaBegeHo y noaatky HA.

Konii, He npurHATKX B YKpaiHi ik HauioHanbHi HOPMaTUBHWUX [OKYMEHTIB, Ha 5iKi € NOCUMaHHS B UbOMY
craHaapTi, MOXHa oTpumMaTt B [0NoBHOMY OOHLI HOPMATUBHUX JOKYMEHTIB.

TexHiyHa nonpaska EN 1993-4-3:2007/AC:2009 po EN 1993-4-3:2007 nogaHa B KiHLi
OCTY-H b EN 1993-4-3:2012 nicnsa gopatka HA.
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BCTYN

Llen eBponenicbkuin ctaHaapt EN 1993-4-3:2007,
"€spokog 3: NpoekryBaHHA cTaneBUX KOHCTPYK-
Lin. YacrtuHa 4-3. Tpybonposogu" 6yB nigrotoBs-
neHun TexHidHUM komiteToM CEN/TC250 "By-
AiBefnbHI €Bpokoaun", cekpeTapiaToM AKOro Kepye
BSI. CEN/TC250 BignoBigansHun 3a BCi KOHCT-
PYKTUBHI €EBpoKoan.

Ubomy eBponewicbkomy cTaHgapTy 6yae Hapa-
HWA CTaTyC HauioHanobHoro 3 nybnikauieto ineH-
TUYHOTrO TeKCTy abo cCxBaneHHAM He ni3Hile
cepnHa 2007 poky i Npu ckacysaHHi cyneped-
NUBKUX HaUiOHaNLHWUX CTaHAapTiB He nisnie be-
pe3Ha 2010 poky.

Llen €spokog 3aminioe ENV 1993-4-3:1999.

Y BiANOBIAHOCTI 3 BHYTPIWHIMM NOCTaHOBaMu
CEN/CENELEC HauioHanbHi opraHu 3i cTaHgap-
T3aUil Takux KpaiH 3000B'A3aHi NPUUHATN Len
€Bponencbknii cTaHaapT: ABCTpis, benbris, bon-
rapisi, Benukobputanin, 'peuis, OaHnin, EcToHIf,
Icnanais, Icnanis, lpnanais, Itanis, Kinp, llatsis,
Nutea, Jliokcembypr, ManbTta, HigepnaHan,
Himeuunna, Hopserig, MNMonbuwa, MopTtyranis, Py-
MyHif,, CnosayuyuHa, CrnoseHis, YropuuHa, Oin-
naHpis, ®paHuin, Yecbka Pecnybnika, WiBeuis Ta
LLsenyapisn.

Vi

FOREWORD

This European Standard EN 1993-4-3, "Eurocode 3:
Design of steel structures — Part 4.3: Pipelines",
has been prepared by Technical Committee
CEN/TC250 "Structural Eurocodes", the Secre-
tariat of which is held by BSI. CEN/TC250 is re-
sponsible for all Structural Eurocodes.

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

This document supersedes ENV 1993-4-3:1999.

According to the CEN — CENELEC Internal Regu-
lations, the National Standard Organizations of
the following countries are bound to implement
this European Standard : Austria, Belgium, Bul-
garia, Cyprus, Czech Republic, Denmark, Esto-
nia, Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, Italy, Latvia, Lithuania, Luxem-
bourg, Malta, Netherlands, Norway, Poland, Por-
tugal, Romania, Siovakia, Slovenia, Spain,
Sweden, Switzerland and United Kingdom.
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OCHOBU NPOIrPAMM
€BPOKOLIB

Y 1975 poui Kowmicisa €Bponencbkoi CrinbHOTH
BMpiLLMNA po3no4atyv nporpamy Ain y ranyasi
6yaiBHuUTBa Ha niacTasi ctaTTi 95 gorosopy. Me-
TOK nporpamu Byno yCyHEHHsI TEXHIYHUX nepe-
WKOO ONS TOPriBni Ta Y3romkKeHHs TEXHIYHWUX
YMOB.

Y pamkax uiei nporpamu gin Komicia B3asna Ha
cebe iHiLiaTUBY CTBOPEHHSI CUCTEMU Y3rOAXKEHUX
TEeXHIYHNX NpaBun Ans NpoekTysBaHHA OyaiBenb-
HUX pobiT, AKi Ha nepLik cTagii Manu cnyrysaTu
anbTepHaTMBOK YUHHUM HauioHanbLHUM npasunam
[EPXXaB-uneHis, a 3pelwTol Manu 3aMmiHUTH ix.

Ynpoaosx n'aTHaaUsATK pokis KoMicis 3a aonomo-
rol opraHis3auinHoro KOMITeTy, 40 CKnagy AKoro
BXOAUNMM NPEACTaBHUKA [epXaB-dneHis, Bena
po3pobky nporpamu €BpoKOAIB, AKka Npu3sena Ao
CTBOPEHHS KOMMIEKTY NEPLUIOro NOKOMiHHA €Bpo-
nencbkux koais y 80-x pokax.

Y 1989 poui Komicis Ta aepxasu-unexun EU (€8-
ponencbkoi cninbHoTn) Ta EFTA (€Bponencbkoi
acoujauii BinbHoi Toprieni) Ha ocHosi yroan! Mmix
Komicieto Ta CEN (E€Bponenceknm KOMITETOM 3i
CTaHfapTu3adii) Bupilvnuy nepeaaTy nigrotoBky
Ta ny6nikaujio €spokogis CEN 3a pgonomoroto
cepil MmaHparTis, Wo B pe3ynbTati Hagano 6 €spo-
KogaM y ManbyTHbOMY cTatycy €BpOnenicbKoro
ctangapty (EN).

1 Yrona mix Komicieto esponeickkoi cninkHOTH | EBponei-
CbKum koMiTeTOoM ctanHaapTtusauii (CEN) wopo po6otu
Hag €spoxoaamMn AN NPoekTyBaHHA byaisens i cnopyn
Ta umsinsHoro 6yaisHuyTea (BC/CEN/03/89).

BACKGROUND OF THE
EUROCODE PROGRAMME

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

Within this action programme, the Commission
took the initiative to establish a set of harmonised
technical rules for the design of construction
works which, in a first stage, would serve as an al-
ternative to the National rules in force in the Mem-
ber 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 Man-
dates, in order to provide them with a future status
of European Standard (EN).

1 Agreement between the Commission of the European
Communities and the European Committee for Stan-
dardisation (CEN) concerning the work on EUROCO-
DES for the design of building and civil engineering
works (BC/CEN/03/89).
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Ue nos'aaye €8pokoanU 3 NONOXKEHHAMU AUPEK-
B Pagn i piwweHb Komicii woago €sponercbkmx
crangapris (Too6To gupekTuen Pagn 89/106/EEC
wozo byaisenbHux Bupobis — CPD — 1a gupektus
Paan 93/37/EEC, 92/50/EEC Ta 89/440/EEC Bia-
HOCHO rpoMaacbkux pobiT Ta nocnyr BignosigHO
0o auvpextus EFTA, 3ano4aTkoBaHUX 3 METOW
CTBOPEHHSA BHYTPILLHBLOIO PUHKY).

CrpyxTypHa nporpama €BpOKOAIB BKIKO4aE CTaH-
AapTW, AKi B OCHOBHOMY CKNnagalTbCA 3
JEeKiNbKOX YacTuUH:

EN 1990 €spokoa. OcHOBU NPOEKTYBAHHSA KOHCT-
PYKUiA
EN 1991 €spokog 1. [lif Ha KOHCTPYKUiT

EN 1992 €spokog 2. MNpoekTyBaHHa 3anisobe-
TOHHUX KOHCTPYKLiiA

EN 1993 €spokopn 3. lNpoekTtyBaHHA cTanesux
KOHCTPYKUIN

EN 1994 €Espokog 4. [lNpoekryBaHHs cTane-
3anisao6eTOHHUX KOHCTPYKLIN

EN 1995 €Bpokop 5. MNpoekTyBaHHA AepeB'AHUX
KOHCTPYKLIN

EN 1996 €spokog 6. MpoekTyBaHHA kaMm'aAHUX
KOHCTPYKLIN »

EN 1997 €spokoa 7. [eoTexHi4He NpoeKTyBaHHSA

EN 1998 €spokoa 8. [poekTyBaHHA CEACMOCTii-
KNX KOHCTPYKLIiA

EN 1999 €spoko 9. NpoekTyBaHHA antoMiHieBUX
KOHCTPYKLIN

CraHgaptv €spokogis BU3HalOTL Bignosigans-
HICTb PErynsaiTopHUX opraHiB Aepxas-4neHiB Ta
3axvLWaloTb iX NPaBo Ha NPU3HAYEHHSI NOKA3HUKIB
BiAHOCHO NpaBun TexHikn 6eanekn Ha HauioHanb-
HOMY PiBHI TaMm, e BOHU BigpPi3HAIOTLCA Y Pi3HUX
KpaiHax.

CTATYC TATANY3b
3ACTOCYBAHHA €BPOKOLIB

Aepxasu-unenn EU t1a EFTA BM3HawTb, Wwo
€Bpokoan QiloTe K €TanoHHI AOKYMEHTH AnA Ta-
KUX Linen:

— fK 3acib 3abesnedeHHs BignosiaHocTi byaisenb
i cnopya OCHOBHUM BUMOram avpekTvusy Paau
89/106/EEC, 3okpema ocHoOBHiA BUMO3i Ne1 —
MexaHi4HuiA onip Ta CTINKICTE | OCHOBHIA BU-
Mo3i No2 — NoxexHa beaneka;

This links de facto the Eurocodes with the provi-
sions of all the Council's Directives and/or Com-
mission's Decisions dealing with European
standards (e.g. the Council Directive 89/106/EEC
on construction products — CPD — and Council Di-
rectives 93/37/EEC, 92/50/EEC and 89/440/EEC
on public works and services and equivalent
EFTA Directives initiated in pursuit of setting up
the internal market).

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

EN1990 Eurocode O: Basis of structural design

EN1991 Eurocode 1: Actions on structures

EN1992 Eurocode 2: Design of concrete struc-
tures

EN1993 Eurocode 3: Design of steel structures

EN1994 Eurocode 4: Design of composite steel
and concrete structures

EN1995 Eurocode 5: Design of timber structures

EN1996 Eurocode 6: Design of masonry struc-
tures

EN1997 Eurocode 7: Geotechnical design

EN1998 Eurocode 8: Design of structures for
earthquake resistance

EN1999 Eurocode 9: Design of aluminium struc-
tures

Eurocode standards recognise the responsibility
of regulatory authorities in each Member State
and have safeguarded their right to determine val-
ues related to regulatory safety matters at natio-
nal 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 recog-
nise that EUROCODES serve as reference docu-
ments for the following purposes:

— as a means to prove compliance of building
and civil engineering works with the essential
requirements of Council Directive 89/106/EEC,
particularly Essential Requirement Ne1 — Me-
chanical resistance and stability — and Essen-
tial Requirement Ne2 — Safety in case of fire;
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— §IK OCHOBAa OMN YKNaaaHHA KOWTPaKTiB ans
bynisens i cnopya Ta NoB'A3aHnX 3 HUMM iHXe-
HepPHUX Nocnyr;

— §K OCHOBA ANs PO3POONEHHA Y3roaKEeHUX TEX-
HiMHMX ymoB Ans 6yaisenbHux Bupobis (ENs
Ta ETAS).

€Bpokoau, OCKiNbLKN BOHK BeanocepeHeo BigHO-
catbeca Ao bypiBenbHux pobiT, MawTb NpaMUA
3B'H30K 3 TNYMaYHNMU AokyMeHTamu? poaainy 12
CPD, HesBaxaloun Ta Te, WO BOHN MaOTb Pi3HY
nNpupoAy 3 rapMOHI30BaHUMKM CTaHAapTamMn Ha
BUpOBUS.

TakuM YHMHOM, TEXHIUHI acnekTy, AKi BUNAUBAIOTb
3 €spokogis ans Byaisens i cnopya, NOBWUHHI B
NOBHIN Mipi BYTU PO3MMAHYTUMU TEXHIYHUMU KO-
miteTamun CEN Ta/um pobounmu rpynamun EQOTA,
fIKi po3pobnsalTe cTaHaapTu Ha ByaisensHi BUPO-
6w, 3 No3MLiN JocArHEHHA NOBHOT BiANOBIAHOCTI 3
TeXHIYHUMU ymMOBaMn E€Bpokoais.

CraHaapTv £€8pokoaiB HagawTb 3aransHi Npasu-
na NpoeKkTyBaHHS ANSi NPaAKTUYHOrO BUKOPUCTAH-
HA BCiX KOHCTPYKLiA Ta IX KOMMOHEHTIB, SIK Tpaau-
WiAHOrO, TaK i iIHHOBaLiNHOro Xapakrepy. YHikans-
Hi dhopmn KOHCTPYKUiT abo ymMOBU NpoOEKTyBaHHSA
HE OXONMITLCA, | B TaKMX BUNAAKaxX NPOEKTy-
BanbHWKY NOTPibeH [0AaTKOBUI €KCNEPTHNA PO3-
rnaa. ’

2 BignosigHo o cT1. 3.3 AokyMeHTa CPD ocHoBHI BUMOrH
(ER) oTpuMatoTe KOHKPETHY hopMY Y TIYMaUHUX JOKy-
MeHTax Ans CTBOPEHHS HEOGXiAHUX 3B'A3KIB MiX OCHOB-
HUMWU BUMOTaMKU Ta MaHaaTamu Ons rapMOHI30BaHWX
craHgapTis EN ta ETAG/ETA.

3 BignosigHo ao Ct. 12 CPD, TnyMauHi AoKyMEHTH Ma-
10Tb:
a) HapaT1 KOHKpeTHY hopPMYy OCHOBHUM BUMOTraM, y3ro-
OVBLUX TEPMIHOMOTID i TexHiYHI 3acagu, i BKaszasLuM
knacu abo piBHi 4NA KOXHOI BUMOIK, e Le HeobxigHo;

b) BkasaTu MeToaM BCTAHOBNAEHHS CrIBBIAHOLWIEHHS
MiX LUWMKU knacamu abo piBHAMW BUMOT 3 TeXHIYHUMK
BUMOramu, Hanpuknaz, MeToau pospaxyHky i nepesip-
KW, TEXHIYHI NpaBMNa NPOEKTYBaHHs TOLLO;

C) CNyryeaTtu sik pekoMeHaaLlis Ans BCTAHOB/IEHHA y3-
roAxXeHx cTaHaapTis i HacTaHoOBR AN €BpoNeRCLKOro
TEXHIYHOro yXBaneHHs.

— as a basis for specifying contracts for const-
ruction works and related engineering ser-
vices;

— as a framework for drawing up harmonised
technical specifications for construction pro-
ducts (ENs and ETAs).

The Eurocodes, as far as they concern the con-
struction works themselves, have a direct rela-
tionship with the Interpretative Documents?
referred to in Article 12 of the CPD, although they
are of a different nature from harmonised product
standards?.

Therefore, technical aspects arising from the
Eurocodes work need to be adequately consid-
ered 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 Euroco-
des.

The Eurocode standards provide common struc-
tural design rules for everyday use for the design
of whole structures and component products of
both a traditional and an innovative nature. Un-
usual 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 require-
ments (ERs) shall be given concrete form in inter-
pretative documents for the creation of the necessary
links between the essential requirements and the man-
dates for harmonised ENs and ETAGS/ETAs.

3 According to Art. 12 of the CPD the interpretative docu-
ments shall:
a) give concrete form to the essential requirements by
harmonising the terminology and the technical bases
and indicating classes or levels for each requirement
where necessary;
b) indicate methods of correlating these classes or
levels of requirement with the technical specifications,
e.g. methods of calculation and of proof, technical rules
for project design, etc.;
c) serve as a reference for the establishment of har-
monised standards and guidelines for European tech-
nical approvals.
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HAUIOHAITbHI CTAHOAPTH,
WO BNPOBAOXYIOTbL €EBPOKOOU

HauioHanbHi cTaHaapTH, W0 BAPOBaAXYIOTH
€Bpokoan, 3aBXKAW BKOYAKTL MOBHUA TEKCT
€spokoay (BKnoyawuu BCi AoAaTKu), BUAAHWUA
CEN, sikomy MOXyTb nepeaysatn HauioHanbHWi
TUTYNbHUA apkyL Ta HauyioHansHa nepegMoBa, a
TakoX MOXYyTb CYNnpoBOKyBaTucs HauioHanb-
HUM 0OOATKOM.

HaujoHanbHuiA 4OAATOK MoXe BKNo4YaTh iHop-

Mauilo Woao TUX NapaMerpis, Siki 3anuwnnucs

BiAKpUTUMK B €BpoKoAax ANA HauioHanbHOro BU-

6opy, BiAOMI SIK HauiOHanNbLHO BW3Ha4YeHi napa-

METPU ANA BUKOPUCTAHHA MNPpU MNPOEKTYBaHHI

byniBens Ta iHXEHEepPHUX cnopyn i BUKOHAHHI

iHKEHEPHUX POBIT UMBINBHOIO NPU3HAYEHHA Y

KOHKPETHIR kpaiHi, a came:

-~ 3HauyeHHs i/abo knacudikauia sunagkie, Ans
SIKUX HaBegeHo anbTepHaTMeun y €8pokoai;

— 3Ha4eHHs, AKi CNig BUKOPUCTOBYBaTK Tam, ae
B €BpOKO/i HABEAEHO TiNbKA NO3HaKY;

— cneyndivHi AaHi, xapakTepHi Ansi kpaiHM (re-
orpacpivHi, KniMaruyHi  TOWO), Hanpuknag,
CHIroBOro panoHyBaHHS;

— KOHKPETHi MEeTOAUKW ANs TUX BUNAAKiB, KONU
€BpOKOa pernameHTye BUKOPUCTAHHA anb-
TepHaTuB; :

— BW3HA4YEHHA WOAO 3aCTOCYBaHHA iHOpMa-
LiMHWUX JoaaTkis;

— MOCHUaHHSA Ha A04aTKOBY iHhOpMaLilo, SKa He
cynepeduTb HOpMaTWMBHUM BMMOram i 4ono-
marae npu KOpUcTyeaHHi EBpokoamu.

3B'A3KN MK €EBPOKOOAMU
TA TAPMOHI3ZOBAHUMU TEXHIMHUMMU
YMOBAMMU (ENs Ta ETAs) 14 BUPOBGIB

HeobxiaHa y3roKeHiCTb MK rapmMoHi3oBaHUMMU
TeXHiMHUMKN ymoBaMu ans ByaisenbHux pobiT Ta
TEXHIYHUMU yMOBaMU ans Gyaisens i cnopya®.

AJOOATKOBA IHOPOPMALIA
LHOQO EN 1993-4-3
EN 1993-4-3 BcTaHoBno€ npasuna NpoeKkTyBaH-
HA AN KOHCTPYKUIR nig3emHux TpybonposoAis,
30KpemMa Ans OUiHKM MILHOCTI, »OPCTKOCTI Ta
niaaaTnueocTi aechopmadlii.

4 Oue.ct.3.3icT1.12CPD, a takox4.2,4.3.1,4.3.27a5.2
ID 1.

NATIONAL STANDARDS
IMPLEMENTING EUROCODES

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

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

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

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

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

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

— decisions on the application of informative
annexes

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

LINKS BETWEEN EUROCODES
AND HARMONISED TECHNICAL
SPECIFICATIONS (ENs and ETAs)

There is a need for consistency between the har-
monised technical specifications for construction
products and the technical rules for works?.

ADDITIONAL INFORMATION SPECIFIC
TO EN 1993-4-3

EN 1993-4-3 gives design rules for the structural
design of buried pipelines, in particular for the
evaluation of the strength, stiffness and deforma-
tion capacity.

4 See Art.3.3and Art.12 ofthe CPD, aswellas 4.2,4.3.1,
4.3.2and 5.2 of ID 1.
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MpaBuna ansa MmicueBoi BTpaTU CTIAKOCTI B LA
yactunHi EN 1993-4-3 BianoBsinaoTh iHWWUM cTakr-
Aaptam ans Tpybonposopais. Po3paxyHKOBI Kpu-
TUYHI  3HAUYEHHS KPUBMU3HW  BIANOBIAHO 10
EN 1993-4-3 6inbwe Hix Ti, WO MOXyTb OyTU Bpa-
xoBaHi B EN 1993-1-6.

OcHoBHa NpuyKuHa Uici pisHuL B TOMY, L0 Hanpy-
XEHHS B Nia3emMHux Tpybonposoaax, B OCHOBHO-
My, CTBOPKETLCA Aedhopmauiclo Ta Hacnigku
MicueBOI BTpaTH CTIMKOCTi € MEHLI CEPAUO3HUMM,
HiDK 8 KOHCTPYKLISX, A€ HaNpyXeHHs, B OCHOBHO-
MY, CTBOPIOETLCH HABAHTAXKEHHSIM.

BusHaHo, wWo icHye 6araTto cTaHaapTiB AnNs Npo-
eKkTyBaHHA Tpybonposoais, WO oxonnoTe bara-
TO pi3HUX acnekris. Mpuknagamun € npokNaaaHHNA
Tpacu, cuctemmn Beanekn TUCKY, 3axucT Bid Ko-
posii, byaiBHMLTBO Ta 3BaplOBaHHSA, TEXHIYHe 00-
cnyrosyBaHHA Ta ekcnnyartauisa. [nsa acnekTis,
BiAMIHHMX Bifi NPOEKTYBAHHA KOHCTPYKLil camoro
Tpybonposoaly, NOCUNAaKOTLCS Ha  BiANOBIAHI
€Bponeicbki cTaHaapTh, WO nepepaxoBaHi B
n. 1.2. Lle Takox CTOCYETLCA | ENEMEHTIB, Takux
AIK KnanaHu, apMaTtypHi aetani, isonauinHi mydg-
TH, TPINHUKM | KOBNAYKMN.

Ockinbkn B EN 1991 goci He icHye npasun ans
Aiv (HaBaHTaxeHb) Ha Tpybonposoan, pobnaTb-
CA NOCUNaHHA Ha BianoBidHi ctaHaapTv EN ansa
Tpybonposogais, Hanpuknaa, EN 1594 ans ma-
rictpanbHnx rasonposogis Ta EN 14161 ansa cuc-
TeM TpaHCnopTyBaHHA Ans HadTOBOI i ra3oBoil
NPOMUCIIOBOCTI.

HAUIOHANbHUIA QOOATOK
0O EN 1993-4-3

Llen ctanaapT Hagae anbTepHaTUBHI NpoLeaypu,
3HaYEHHA | pekoMeHaauii ANA Knacis i3 NpUMITKa-
MU, SIKi MOXYTb BKa3dyBaTu micue, ae HeobxigHo
3pobntn HauiosanbHun BWOIp. TakuM 4YnHOM,
HauioHanbHWA CTaHOapT, SKWUA BNPOBaLXYyE
EN 1993-6, noBuHeH MaTh HauioHanbHWA Aoaa-
TOK, AIKUM BKITloNaB Bu yci HauioHanbHO BU3HaYeHi
napameTpu, ki BAKOPUCTOBYIOTLCS NPU NPOEKTY-
BaHHi byaiBens Ta uMBINbHUX cnopya, wo byayTb
nobynosaHi y BiANOBIAHIK KpaiHi.

HauioHanbHuit Bubip ao3soneHuid y EN 1993-6 y
nigposginax:

2.3(2)

3.2 (2)P (3) (4)

3.3(2), (3), (4)

The rules for local buckling in this part
EN 1993-4-3 are in line with those in other pipe-
line standards. The design critical curvatures ac-
cording to EN 1993-4-3 are larger than those that
could be deduced from EN 1993-1-6.

The main reasons are that the loading in buried
pipelines is mainly deformation controlled and the
consequences of local buckling are less severe
than in structures where the loading is mainly load
controlled.

It is recognized that many standards exist for the
design of pipelines covering many different as-
pects. Examples are routing, pressure safety sys-
tems, corrosion protection, construction and
welding, operation and maintenance. For aspects
other than the structural design of the pipeline it-
self, reference is made to the relevant European
standards listed in 1.3. This is also the case for el-
ements like valves, fittings, insulating couplings,
tees and caps.

Because up till now in EN 1991, no rules exist for
actions (loads) on pipelines, reference is made to
relevant EN standards on pipelines e.g. EN 1594
on gas transmission pipelines and EN 14161 on
pipeline transportation systems for the petroleum
and natural gas industries.

NATIONAL ANNEX
FOR EN 1993-4-3

This standard gives alternative procedures, val-
ues and recommendations for classes with notes
indicating where national choices may have to be
made. Therefore the National Standard imple-
menting EN 1993-4-3 should have a National An-
nex 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 1993-4-3 through
paragraphs:

2.3(2)

3.2 (2)P (3) (4)

3.3(2), (3), (4)
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3.4 (3)
4.2 (1)P
5.1.1(2), (3), (4), (5),(6), (9), (10), (11),{12), (13)
5.2.3 (2)
5.2.4 (1)

1 3ArAJibHI NONOXEHHSA

1.1 Cepa 3actocyBaHHA

(1) Dana yactvHa 4-3 EN 1993 BcraHosnioe npuH-
Luunu i npaenna 3acTtocyBaHHA ANA NPOEKTyBaH-
HSA KOHCTPYKUiA LIMNIHOPUYHUX CTanesux Tpybo-
npoBoAiB ANA TpaHCNoOpTyBaHHA piavH abo rasis,
abo cymiwen piguvH i rasis 3a TemnepaTtypu Ha-
BKONMULLIHLOrO CEPeAoBULLA, L0 HE PO3rMAAaTb-
cs iHWMMKU €BPONENCLKMMW CTaHaapTamu, 5K

BCTaHOBMIOKTL OCOBNUBI CNOCOBU BUKOPUCTAHHSA.

(2) Ons yux dineik BUKOPUCTOBYIOTb CTaHAAPTY,

wo poarnsgaroTe ocobnusi cnocobu sactocysah-

HA TpybonpoBoais, a came:

— EN 805:2000 ans cuctem BogonocTadaHHA
(nuTHa BOpA);

— EN 1295:1997 ans nigaeMHux Tpybonposopis
33 pi3HAX YMOB HaBaHTa)KEHHS (CTi4HI BOAW);

~ EN 1594:2000 ans cucteMm raaonocravaHHs
npu pobo4omy Tucky noHag 16 6ap;

— EN 12007:2000 ons cucteM rasonoctavaHHs
00 16 6ap BKMOYHO;

— EN 12732:2000 ans 3BaploBaHHS;

— EN 13941:2003 ans cucreM Tpybonposogis i3
3aspanerinb HaHeceHo i3onauicto ANA panoH-
HOTO TENNONOCTAYaHHS;

— EN 13480:2002 ana npomnucnosux Tpybonpo-
BOAIB;

— EN 14161:2004 gns TpybonposigHUX TpaHc-
NOPTHUX CUCTEM ANsi HaTOBOI Ta rasosol
NPOMUCNOBOCTI.

(3) NpaBuna, wo nos'asaHi 3 ocobnueumMu BUMO-
ramu NpoeKTyBaHHA CENCMOCTIMKUX KOHCTPYKLLiiA,
HaesepfeHi B EN 1998-4 (€spokop 8. YactuHa 4
"MpoeKkTyBaHHA  CEACMOCTIMKUX  KOHCTPYKUIN.
byHkepu, pesepsyapu i Tpybonposogu”), skun
OO0MNoBHIOE Npasuna €spokoay 3 cneuianbHo ANs
Liei MeTu.

(4) Ueir ctanaapt obmexeHuit NinzeMHUMHN Tpy-
6onposogamu, LU0 BIANOBIAaOTL ranysi 3acTocy-
BaHHA €spokogy 8, yacTnHa 4 onsA TpybonpoBoais.
30Kkpema BiH MpU3HAYeHUn ANA BUKOPUCTaHHS
ans:

3.4 (3)
4.2 (1)P

5.1.1(2), (3), (4), (5), (6), (9), (10), (11), (12), (13)
5.2.3(2)

5.2.4 (1)

1 GENERAL

1.1 Scope

(1) This Part 4-3 of EN 1993 provides principles
and application rules for the structural design of
cylindrical steel pipelines for the transport of lig-
uids or gases or mixtures of liquids and gases at
ambient temperatures, which are not treated by
other European standards covering particular
applications.

(2) Standards dealing with specific pipeline appli-

cations should be used for these purposes, nota-

bly:

— EN 805:2000 for water supply systems (drin-
king water);

— EN1295:1997 for buried pipelines under vario-
us conditions of loading (waste water);

— EN 1594:2000 for gas supply systems for
operating pressures over 16 bar;

— EN 12007:2000 for gas supply systems up to
and including 16 bar;

-~ EN 12732:2000 for welding;

— EN 13941:2003 for pre — insulated bonded
pipe systems for district heating;

— EN 13480:2002 for industrial pipelines;

- EN 14161:2004 for pipeline transportation
systems for the petroleum and natural gas
industries.

(3) Rules related to special requirements of seis-
mic design are provided in EN 1998-4 (Euroco-
de 8: Part 4 "Design of structures for earthquake
resistance: Silos, tanks and pipelines"), which
complements the rules of Eurocode 3 specifically
for this purpose.

(4) This Standard is restricted to buried pipelines,
corresponding to the scope of Eurocode 8 Part 4
for pipelines. It is specifically intended for use on:
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— nia3emHux TpybonpoBogis B ob6nactax ocigaH-
HA | obnacTax, Ae BiACYTHE OCiAaHHs;

— nig3eMHux TpyGonpoBoAiB, WO NepeTuHalrTb
Aambu, npoixaxi aoporu, 3anisHnU4HI konii i Ka-
Hanm.

(5) NpoekTyBaHHA TpybonpoBoAiB BkNtovae Gara-

TO pi3HMx acnekTiB. puknagammn € npoknagaHHA

Tpacu, cuctemn Beanekn TUCKY, 3aXUCTy Bif KO-

posii, 6yAiBHULTBO Ta 3BaploBaHHA, TEXHiYHE 06-

cnyroByBaHHA Ta ekcnnyatauif. [ins acnektis,

BiAMIHHWX Bifi MPOEKTYBaHHA KOHCTPYKLUil camoro

Tpybonposody, nocunawTbCs Ha BianoBIgHI

€BPONEnCLKI CTaHAapTy, WO nepepaxosaHi B 1.2,

Lle Takox CTOCYETbCS | €NEMEHTIB, TaKUX AK Kna-

naHn, apMmaTypHi pgetani, isonsauiitHi MydTn,

TPIMHUKK | KOBNAYKH.

(6) Tpybonposogu 3assu4and cKNagalwTbCs 3

JEKINbKOX B3aEMOAit0UMX 0B'EKTiB, TakMx siK Ha-

COCHi CTaHUii, UeHTpW ynpaBniHHS, CcTaHuji

TeXHi4HOro o6CcnyroByBaHHsA TOWO, KOXEH 3 AKUX

Bkniodae B cebe pi3Hi BUAU MeXaHi4YHOro Ta enek-

TpuyHoro obnagHanHA. Ockinbku Ui o6'ekTn ma-

I0Tb 3HAa4YHWA BNNMB Ha HenepepsHe YHKUIO-

HyBaHHS CUCTEMW, TO BaXMBO NPUAINUTU M

BiANOBIAHY yBary B npoueci NpOeKTyBaHHs, CNps-

MOBaHOMY Ha 33Z10BONEHHs 3aranbHUX BUMOT 0

HagivHocTi. [poTe, AeTanbHUM pPO3rNAgd UWX

00'cKTiB He BXOAUTL B ciepy 3aCTOCyBaHHA Aa-

HOro cTaHaapTy.

(7) Xo4a B cthepy 3acTocyBaHHsi [aHOIMO CTaH-
[apTy BKNOYEHi TpybonpoBoAW Benukoro gia-
MeTpa, aHanoriyHi po3paxyHkoBi KpUTEpIl He cnig
BUKOPMCTOBYBATM ANSA YMOBHO CXOXWUX 06'ekTiB,
TakuUX K 3ani3HUYHI TyHeni Ta BENWKi Nia3emHi ra-
308i pesepByapMm.

(8) MonoxeHHA, WO MICTATLCA B ULOMY CTaH-
[apri, He 060B'A3KOBO € NOBHUMMU AN 0COBNNUBUX
cnocobis 3acTocyBaHHsA. Y LibOMY BUNAAKY MNPUIA-
MaloTb A0AATKOBI NONOXEHHS, WO € XapakTepHu-
MU ANS LMx cnocobie 3acTocyBaHHS.

(9) DaHwn craHpapT BCTAHOBNIOE BUMOMA LLIOAO
BNAcCTUBOCTEW Martepiany fUCTIB Ta 3BapHUX
WBiB BiAHOCHO MIUHOCTI i nnacTu4HocTi. Ans oT-
pUMaHHSA AeTanbHUX BKa3iBOK i BUMOr LLOAO Ma-
TepianiB Ta 3BaplOBaHHA MOCUNAKTLCA Ha
BiANOBIAHI cTaHAapTW, Wo HaBegeHi B8 1.2,

(10) Chepa 3acTocyBaHHs AaHOrO CTaHAapTy o6-
MeXeHa MapKaMu cTarni i3 3a4aHoto MiHiManbHo
rpaHuueld  TeKy4yocTi, WO He nepeBullye
700 H/mm2,

— Buried pipelines in settlement areas and in non
— settlement areas;

— Buried pipelines crossing dykes, traffic roads
and railways and canals.

(5) The design of pipelines involves many differ-
ent aspects. Examples are routing, pressure
safety systems, corrosion protection, construction
and welding, operation and maintenance. For as-
pects other than the structural design of the pipe-
line itself, reference is made to the relevant
European standards listed in 1.2, This is also the
case for elements like valves, fittings, insulating
couplings, tees and caps.

{6) Pipelines usually comprise several associated
facilities such as pumping stations, operation cen-
tres, maintenance stations, etc., each of them
housing different sorts of mechanical and electri-
cal equipment. Since these facilities have a con-
siderable influence on the continued operation of
the system, it is necessary to give them adequate
consideration in the design process aimed at sat-
isfying the overall reliability requirements. How-
ever, explicit treatment of these facilities, is not
included within the scope of this Standard.

(7) Although large diameter pipelines are within
the scope of this Standard, the corresponding de-
sign criteria should not be used for apparently
similar facilities like railway tunnels and large un-
derground gas reservoirs.

(8) The provisions in this Standard are not neces-
sarily complete for particular applications. Where
this is the case, additional provisions specific to
those applications should be adopted.

(9) This Standard specifies the requirements re-
garding material properties of plates and welds in
terms of strength and ductility. For detailed guide-
lines and requirements about materials and weld-
ing, reference should be made to the relevant
standards listed in 1.2.

(10) The scope of this Standard is limited to steel
grades with a specified minimum yield strength
not exceeding 700 N/mm?.
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1.2 HopmaTuBHi nocunaHHs

(1) daHnn eBponercbKUiA CTangapT MICTUTL Aa-
TOBaHi Y4 HeaaToBaHi NOCUNAaHHSA 3 NONOXEHHA-
MW iHLWKX cTaHgapTiB. Lli HopMaTUBHI NOCcKMNaHHsA
HaBeZeHi y BignoBigHNX MiCcUAX TEKCTY Ta BHECEeHi
[0 cnucky nybnikauin. [lna garosaHux nocvnadb
HacTyMHi nonpaek4 abo 3aMiHN B Byab-AKUX 3 LIUX
nybnikauin NpUMMarTeCA LWUM  €BPOMENCHKUM
CTaHOapTOM TiNbkW y pasi, konu ui nonpasku abo
aMiHW 3apeecTpoBaHi. [Ina HeaaTosBaHUX nocu-
NaHb 3acTOCOBYETLCS OCTaHHA pegakuia ny6-
nikawuii.

EN 805 BoponoctavaHHa. Bumoru no cuctem i
KOMNOHEHTIB Ha30BHi Oyaisens;

EN 1011 PekomeHaauii ans Qyroeoro 3asaplosaH-
HA cTani;

EN 1090-2 BukoHaHHa cTaneBux Ta antoMiHieBux
KOHCTPYKLUiN. YacTuha 2. TexHi4Hi BuMoru fo cTa-
NEeBUX KOHCTPYKUIN;

EN 1295 lNpoekTyBaHHA KOHCTPYKUIN NiA3EMHUX
TpybonpoBodiB 3a pi3HUX YMOB HaBaHTXEHHA
(cTiuni BOgKW); YactuHa 1: 3aranbHi BUMoOruy;

EN 1594 Cuctemu raszonocrayaHHs. Tpybonpo-
Boau. MakcumanbHuin pobounin Tuck noHag 16
6ap, dyHKUiOHanbHI BUMOTY;

EN 1990 OcHosu NpoeKTyBaHHA KOHCTPYKLIIN;
EN 1991 Liii Ha KoHCTpYyKUiT;

EN 1993 €spokog 3. [poekTyBaHHA CTanesBux
KOHCTPYKLUIi;

Yactuna 1.1. 3aranbHi Npasuna i npasuna gnsa
6yaisens Ta crnopya,

YactuHa 1.3. JoaaTtkosi npaBuna ansa XonoaHo-
hopMoBaHMX eNeMEHTIB i NPOMiINLOBaHNX NUCTIB;

YacTtuHa 1.6. MilHicTb Ta CTIRKICTb 0BONOHKOBUX
KOHCTPYKLiW;

YactuHa 1.7. [lnacTuHYacTi KOHCTPYKUii, HaBaH-
TaXeHi 3 NNOWUHW;

YactuHa 1.8. MMpoekTyBaHHA BY3ni.;
YactuHa 1.9. Broma;

YacrtuHa 1.10. B'askicTe MaTepiany T1a noro snac-
TUBOCTI y HanpsaMi TOBLWHW,

Yactuna 1.12. JogaTkosi npasuna go EN 1993
Ansa ctanen knacie He suwe S700;

YactuHa 4.1. Cvnocu;
YacTtuHa 4.2. Pesepsyapu;
EN 1997 €Bpokoa 7. e0TexHi4He NpoeKkTyBaHHS;

1.2 Normative references

This European Standard incorporates, by dated
and undated reference, provisions from other
standards. These normative references are cited
at the appropriate places in the text and the publi-
cations are listed hereafter. For dated references,
subsequent amendments to, or revisions of, any
of these publications apply to the European Stan-
dard only when incorporated in it by amendment
or revision. For undated references the latest edi-
tion of the publication referred to applies.

EN 805 Water supply — Requirements for systems
and components outside buildings;

EN 1011 Recommendations for arc welding of
steels;

EN 1090-2 Execution of steel structures and alu-
minium structures — Technical requirements for
steel structures;

EN 1295 Structural design of buried pipelines un-
der various conditions of loading (waste water);
Part 1: General requirements;

EN 1594 Gas supply systems: Pipelines — Maxi-
mum Operating Pressure over 16 bar, Functional
requirements;

EN 1990 Basis of structural design;
EN 1991 Actions on structures;
EN 1993 Eurocode 3: Design of steel structures;

Part 1.1: General rules and rules for buildings;

Part 1.3: Supplementary rules for cold formed
members and sheeting;

Part 1.6: Strength and stability of shell structures;

Part 1.7: Strength and stability of planar plated
structures transversely loaded;

Part 1.8: Design of joints;
Part 1.9: Fatigue;

Part 1.10: Material toughness and through — thick-
ness properties;

Part 1.12: Additional rules for the extension of
EN 1993 up to steel grades S 700;

Part 4.1: Silos;
Part 4.2: Tanks;
EN 1997 Eurocode7: Geotechnical design;
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EN 1998 €spokog 8: NpoeKTHi NonoXeHHA 4ns
CENCMOCTIMKMX KOHCTPYKUIN;

YacTtuHa 4. Cunocu, peaepsyapu i Tpybonposoau;
EN 10208 Cranesi Tpybun gns tpybonposogis
Ons roprounx piguH (1993);

YacTtuna 1. Tpybu Bumor knacy A,

YacTtuHa 2. Tpybu Bumor knacy B,

EN 12007 Cuctemun rasonocradaHHs. Tpybonpo-
BOOM, PO3paxoBaHi Ha MakcumanbHuu pobounii
Thck oo 16 Gap BKINIOYHO;

YactuHa 1. 3aranbHi dyHKUioHanbHi pekomeH-
pauir;

YactuHa 2. CneujaneHi pyHKUioHaNbLHi pekoMeH-
gauii ans nonieTMneHy;

YactuHa 3. CneuianbHi chyHKUiOHaNbHi pekomeH-
pauii ans crani;

EN 12732 Cuctemun rasonocrtavaHHsi. 3BapHi
ctanesi Tpybonposoau. ®yHKLUioHaNbHi BUMOTH;
EN 13445 Cepii nocyguH, Wwo npautooTb Nig TUC-
Kom, 6€3 BorHeBoro ninBeaeHHA TeENNOTH;

EN 13480 Cepii npomncnosux Metanesux Tpy-
6onpoeoais;

EN 13941 lNpoekTyBaHHS, po3paxyHOK i MOHTaX
Tpybonposoaie i3 3aspanerigb HAHECEHOM i30-
nsauie Ansg panoHHOro TeNNONOCTa4YaHHs,;

EN 14161 HacptoBa i rasosa NpOMWUCNOBICTb.
Tpy6onpoBigHi TpaHCNOPTHI cUCTEMU;
ISO 1000 OauHuui cuctemu ClI;

ISO 3183 HadpToBa i rasoBa NPOMUCNOBICTbL.
Cranesi Tpy6u ana Ttpybonposogis. TexHiyHi
ymMoBU noctadaHHs (1996);

YacrtuHa 1. Tpybu Bumor knacy A,
YactuHa 2. Tpybu sumor knacy B;
YacTtuHa 3. Tpy6u sumor knacy C;

EN 14870 Yactunu 1, 2, 3. IHAYKUIKMHI KoniHa,
diTuHr Ta naHui gns TpybonpoBigHUX TpaHc-
NOPTHUX CUCTEM;

ISO 13623 HadToBa i rasosa NPOMUCOBICTb.
TpybonpoBigHi TPAHCNOPTHI cUCTEMMU,

ISO 13847 3BapHi ctanesi Tpybonposoau (2000);
YactuHa 1. 3saptoBaHHA Npu MOHTaXi;
HactuHa 2. 3aBoacbke 3BaploBaHHsS.

Apumitka 1. EN 1295 npusHayeHnnii ona kaHanisauin-
HOT cUCTeMM | BOQONOCTaYaHHA: BiH po3rnanae ronos-
HUM YWUHOM npUHUMNK, a dcopMynn npeacTaBneHi
TiMbKU B ROASTKY.

EN 1998 Eurocode 8: Design provisions for earth-
quake resistance of structures;

Part 4: Silos, tanks and pipelines;

EN 10208 Steel pipes for pipelines for combusti-
ble fluids (1993);

Part 1: Pipes of requirement class A;
Part 2: Pipes of requirement class B;

EN 12007 Gas supply systems — Pipelines for
maximum operating pressure up to and including
16 bar.

Part 1: General functional recommendations;

Part 2: Specific functional recommendations for
polyethylene;

Part 3: Specific functional recommendations for
steel.

EN 12732 Gas supply systems — Welding steel
pipe work — functional requirements;.

EN 13445 Unfired pressure vessels series
EN 13480 Metallic industrial piping series

EN 13941 Design, calculation and installation of
pre — insulated bonded pipes for district heating;

EN 14161 Petroleum and natural gas industries —
Pipeline transportation systems;

ISO 1000 SI Units;

ISO 3183 Petroleum and natural gas industries;
Steel pipe for pipelines; Technicaldelivery condi-
tions (1996);

Part 1: Pipes of requirement class A,

Part 2: Pipes of requirements class B;

Part 3: Pipes of requirement class C;

EN 14870 Parts 1,2,3 Induction bends, fittings
and flanges for pipeline transportation systems

ISO 13623 Petroleum and natural gas industries;
Pipeline transportation systems;

ISO 13847 Welding steel pipeline (2000);

Part 1: Field welding;

Part 2: Shop welding;

NOTE 1: EN 1295 is intended for sanitation, and water
supply: it is chiefly concerned with principles and
equations are presented only in an annex.


arymarenko
Прямоугольник


Mpumitka 2. EN 1594 3acTtocoByioTe 4O HOBUX TPY-
BonpoBogiB 3 MakCUManbHWM pobounm Tuckom (MPL),
Lo nepesuilye 16 6ap, ANs NEpeHEeCEeHHS OYNLLEHOTO
HETOKCUYHOTO i HEKOPO3iNHHOro NPMPOAHOIOo rasy Bid-
noeigHo go ISO/DIS 13686 B Ha3eMHKUX CUCTEMAX ra-
3onocrayaHHA, Bix nigrotoenenun PoGouoio rpynoio 3
(WG 3) Mepegaua razy CEN/TC 234 NazonoctayaHHs.
Npumitka 3. [ins otpumanHs BinbWoi KinbKOCTi nocu-
NaHb 3 rasonoctadaHHs, nepepgadi rasy, sbepirasHs
raay Touwo, ame. EN 1594,

Mpumitka 4. EN 12007 ByB Takox niaroToBReHun
CEN/TC 234.

Npumitka 5. EN 13941 npuaHadenuin Ana pakoHHOTO
TennonocTavyaxHs i nigrotoenexui ob'egHaHoto Pobo-
Yoto rpynoto CEN/TC 107 i CEN/TC 267.

Npumitka 6. Crangapr I1ISO 13623 nigroToBneHWn
SC2 "TpybonpoeigHui TpaHCNopT Ans HadToBOI i ra-
3oBoi npomucnosocTi”, ISO/TC 67 "Marepianu, yctat-
KyBaHH® i Mopcbki rigpocnopyan Ans HadToBOI i
rasoBoi npomucioBocCTi".

1.3 MpunyuweHHsA
(1) 3acTocoBytoTb 3aranshi npunyleHHs EN 1990.

1.4 BigMiHHicTb MiX NpUHUMNaMu Ta
npaBunamMmvu BUKOPUCTaHHA

(1) MocunatoTbes Ha 1.4 B EN 1993-1-1.

1.5 Tepmiuy Ta BU3HAUEHHA NMOHSATL

(1) Y panin yacturi 4-3 EN 1993 BuKOpUCTOBYIOTH
TEpMiHWn, Wwo suaHayeHri B EN 1991-1 ansa sarans-
HOTO BUKOPUCTaHHA B €BPOKOAaX KOHCTPYKLIW.

(2) AxWo He 3a3HaYEHO IHWOro, BU3HAYeHHA, Wo
scTaHoenewi B ISO 9830, TakoX BUKOPUCTOBYTH B
AaHii vacTuHi 4-3.

(3) Ha gomarok go wactnuum 1 EN 1993 B paHin
YacTUHi 4-3 BUKOPUCTOBYIOTb HACTYMHi BU3HaYeH-
HS:

1.5.1 muck
Hapnuwkosuit TUck rasy abo pignHn ycepeguni
CUCTEMMU, LLIO BUMIPHOETLCH B CTaTUHHUX YMOBAX

1.5.2 po3paxyHkoeui muck (DP)
Tuck, Ha AKkoMy 6a3ylTbCs NPOEKTHI PO3paxyHKn

1.5.3 po6oyuii muck (OP)
TWCK, WO BUHUKAE B CUCTEMI 3@ HOpManbHNX pPo-
6ounx ymoB

1.5.4 makcumansHul po6oyuld muck (MOP)
MakcumansHWUin TUCK, NPU SKOMY CUCTEMa MOXe
6e3nepepBHO YHKUIOHYBATM 3a HOPManbHWX
ymoB
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NOTE 2: EN 1594 is applicable to new pipelines with a
maximum operating pressure (MOP) greater than 16
bar for the carriage of processed, non — toxic and non —
corrosive natural gas according to ISO/DIS 13686 in on
land gas supply systems. It is prepared by WG 3 Gas
Transmission of CEN/TC 234 Gas Supply.

NOTE 3: For more references on gas supply, gas
transmission, gas storage, etc., see EN 1594.

NOTE 4: EN 12007 was also prepared by CEN/TC 234.

NOTE 5: EN 13941 is intended for district heating and
was prepared by a joint WG of CEN/TC 107 and
CEN/TC 267.

NOTE 6: Standard ISO 13623 is prepared by SC2
"Pipeline transportation for the Petroleum and Natural
Gas industries”, of ISO/TC 67 "Materials, Equipment
and Offshore Structures for Petroleum and Natural
Gas Industries”.

1.3 Assumptions
(1) The general assumptions of EN 1990 apply.

1.4 Distinction between principles and
application rules

(1) Reference is made to 1.4 of EN 1993-1-1.

1.5 Definitions

(1) The terms that are defined in EN 1991-1 for
common use in the Structural Eurocodes apply to
this Part 4-3 of EN 1993.

(2) Unless otherwise stated, the definitions given
in 1SO 9830 also apply to this Part 4-3.

(3) Supplementary to Part 1 of EN 1993, for the
purposes of this Part 4-3, the following definitions
apply:

1.5.1 pressure:

The gauge pressure of the gas or fluid inside the
system, measured in static conditions.

1.5.2 design pressure (DP):
The pressure on which the design calculations
are based.

1.5.3 operating pressure (OP):
The pressure, which occurs within a system under
normal operating conditions.

1.5.4 maximum operating pressure (MOP):
The maximum pressure at which a system can be
operated continuously under normal conditions.
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Mpumitka. HopmanbHUM ymMoBaMu €. BIACYTHICTb
BigmoB y Byb-AKOMY 3 NPUCTPOIB abo y noToui.

1.5.5 po3paxyHkoea memnepamypa (DT)
TeMnepaTypa, Ha Akl 6a3yl0TbCA NPOEKTHI PO3-
paxyHKun

1.5.6 poboya memnepamypa (OT)
TemnepaTtypa, WO BUHWKAE B CUCTEMi 3a HOp-
ManbHux pobounx ymos

1.6 OaunHuui cuctemn Ci

(1)P OaunHuui cuctemm Cl BUKOPUCTOBYIOTH Bif-
noeiaHo Ao MixxHapoaHoro ctaHaapty ISO 1000.

(2) Ons po3paxyHkiB pekoMeHAOBaHi HacTynHi

Y3romKeHi OQnHNULY:

— PpO3Mip# i TOBLYMHA: M, MM

— nuToma Bara: kKH/mM3, Himm3

— CUNN i HaBaHTaxeHHA: kH, H

— NiHiNHI cnnu Ta HaBaHTaxeHHa: kH/mM, H/mm

— TUCKI Aii, wo po3noginexi no nnowi: klMa, MMa

— oAuHWYHa Mmaca: kr/m3, kr/mm3

— NPUCKOPEHHS: KM/C2, M/c?

— pe3ynbTylodi MemMBpaHHi HanpyXeHHSA: KH/M,
H/mm

— Ppe3ynbTylodi 3ruHanbHI HanpyXeHHs: KHM/M,
Hmm/mm

— HanpyxeHHs i mogyni npyxHocrTi: klla, MlMa
(=H/mMm?3) -

(4) KoediuieHTH nepeTBOpEHHA:

1 M6ap = 100 H/M% = 0.1 kMNa

1.7 No3Hakun

BukopucroytoTb nosHakut EN 1990 ta EN 1993-1.
HoaaTkosi No3Haku npeacTaBneHi HACTYNHUM Yu-
HOM.

1.7.1 Benuki 6yxkeu namuHcbKk020 andgaeimy

Y paHoMy cTaHaapTi BUKOPUCTOBYIOTbL HaCTYMHI

NO3HakKu:

A nnowa nonepeyHoro nepepisy Tpyom;

C KkpuBK3Ha BHACNIfOK 3rvHy;

D, 30BHiLLHIX OiameTp;

D piameTp no cepeaHin niii cTiHku Tpy6w;

E moaynb npyXHOCTi;

F HopmanbHa cvna g Tpybi B NO3A0BXHBOMY Han-
psaMi;

M 3arvHanbHUA MOMeHT B Tpybonposogi, Lo
npeacTasneHu y surnagi 6anku;

Mp NNacTU4HUIA MOMEHT;

NOTE: Normal conditions are: no fauit in any device or
stream.

1.5.5 design temperature (DT):
The temperature on which the design calculations
are based.

1.5.6 operating temperature (OT):
The temperature, which occurs within a system
under normal operating conditions.

1.6 S.I. units

(1)P S.1. units shall be used in accordance with In-
ternational Standard 1ISO 1000.

(2) For calculations, the following consistent units
are recommended:

— dimensions and thicknesses: m mm

— unit weight: KN/m3 N/mm?

— forces and loads: kN N

— line forces and line loads: kN/m N/mm

— pressures and area distributed actions: kPa MPa
— unit mass: kg/m?3 kg/mm?

— acceleration: km/s? m/s?

— membrane stress resultants: kKN/m N/mm

— bending stress resultants: kNm/m Nmm/mm

— stresses and elastic moduli: kPa MPa
(=N/mm?)

(4) Conversion factors

1 mbar = 100 N/m? = 0.1 kPa

1.7 Symbols

The symbols in EN 1990 and EN 1993-1 apply.
Further symbols are given as follows:

1.7.1 Roman upper case letters

For the purposes of this Standard, the following
symbols apply:

A cross — sectional area of a pipe

C curvature due to bending

D, external diameter

D diameter of the mid — line of pipe wall

E modulus of elasticity

F normal force in the pipe in longitudinal direction

M bending moment in the pipeline conceived as a

beam
M, plastic moment
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M; KpYyTUNBHWA MOMEHT;

N ecbekTnBHa HopMmansHa cuna B Tpybonposoai;
V nepepisyloua cuna B nonepevyHoMy nepepisi;
Q TUCK I'pYHTY;

Qg TUCK I'PYHTY, WO NepeacTsCa 6e3nocepeaHso;

Q, TUCK IPYHTY, WO HeNpAMO nepeaacTbCs (pe-
akuis onopwu);

Qeq €KBiBaNEHTHUA TUCK I'PYHTY ANs NepeTso-
peHHA Q;y BenuunHy Qg Aka Aae Taki X cepeaHi
MOMEHTHU CTiHKU 3 OBLLMBKOIO B KiNbLIEBOMY Ha-
npsaMmi, AK i Q;,

R pagiyc 3ruHy 6e3 Hanpy>XXeHHS.

1.7.2 Mani 6ykeu namuHcbKk020 ancgasimy

a koedilieHT BTpaTn Kpyrnoi dopMu nepepisy;
fy, ¢ PO3pPaxyHKOBE 3HAYEHHA rpaHuULi TeKy4ocTi;
f,

y,nom

fu.nom HOMIHaNbHE 3HaYeHHs rpaHiLi MiLHOCTI Ha

po3Tar;

fy

fy,

fumin BU3HAYeHEe MiHIManbHe 3HAYEHHs rpaHu1u
MiLHOCTi Ha po3Tar;

fymax MaKCMManbHe 3HaveHHs rpaHuui MiLHoCTi

Ha po3TAar,

HOMiHanbLHe 3HayYeHHN rpaHuLli TEKy4OCTi;

min BU3Ha4eHa MiHiManbHa rpaHuUA TEKY4OCTi;
max MaKCUManbHe 3Ha4eHHs rpaHuLi TeKy4ocCTi;

m MOMEHT CTiHKK 3 OBLUMBKOID Ha OAUHULIO LWK-
PUHW;

M, MOMEHT CTiHKK 3 OOLWNBKOIO HAa OAUHWULIO LUK~
PUHM Y KiHUI NpYyXHOi obnacrTi;

m_ NOBHWUIA NNACTUYHUA MOMEHT CTiHKK 3 0BLInB-

fo)
KO Ha OAVMHWULIIO LWHPUHW;

my, M, MOMeHT CTiHK 3 ODLUMBKOKD Ha OAUHULIO
WWUPHMHU B MNO3A0BXHbOMY Ta KinsLeBOMYy Ha-
npami siagnosigHo;

n HopMmanbHa cuna CTiHKK 3 O6LIWBKOIO Ha OAUHU-
L0 LLIMPUHK;

n, NNacTu4Ha HopmaneHa cuna CTiHKM 3 OOLWWINB-
KOO Ha OAUHULIO LUMPUHUW;

ny, n, HopManeHa cuna CTiHKA 3 OOLIMBKOW Ha
OANHWLIO LWNPUHKM B NO3A0BXHBOMY Ta KiNbLeso-
My Hanpsmi BignoBigHO;

P; BHYTPILLHiA TUCK B TpyBonpoBsoai (MO3NTUBHUIA
Ha308Hi);

P 30BHILLHIA TUCK HAa Tpy6Oonposia (HeratMsHUM,
AKLIO CAPAMOBaHUIA BCcepeanHy);

p pobounUin TUCK p = P, — Pg;
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M, torsional moment

N effective normal force in a pipeline
V shear force in the cross — section
Q earth pressure

Q, directly transmitted earth pressure

Q; indirectly transmitted earth pressure (support
reaction)

Qgq equivalent earth pressure to transform Q;to a
quantity Q,that gives the same average shell wall
moments in the circumferential direction as Q;.

R radius of unstressed bend
1.7.2 Roman lower case letters
a ovalisation parameter

f,, design value of yield strength

f, nom Nominal value of yieid strength

f

,nom NOMinal value of ultimate tensile strength

fy,

fy,

fumin specified minimum value for the ultimate
tensile strength

fymax Maximum value of the ultimate tensile

strength

min Specified minimum yield strength
max Maximum value of the yield strength

m shell wall moment per unit width
m, shell wall moment per unit width at the end of
the elastic region

m, full plastic moment per unit width of shell wall

my, m,, shell wall moment per unit width in longitu-

“dinal and circumferential direction respectively

n shell wall normal force per unit width
ny, plastic normal force per unit width of shell wall

Ny N, normal force per unit width of shell wall in
longitudinal and circumferential direction respec-
tively
p; internal pressure in the pipeline (positive out-
ward)

pe external pressure on the pipeline (negative
when acting inward)

p effective pressure: p = p; — p,;
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r pagiyc Tpyou: r = D/2;
t TOBWKWHA CTiHKK Tpy6u;

tnin BWU3HAYeHa MiHIManbHa TOBLIMHA CTiHKK

(HOMiHanbHa ToBUWMHA CTIHKW MiHYC BCTaHOBNe-
He 4oNyCTUME BiAXUNEHHS);

t,, t, TOBLWMHA CTiHKN TpYOU B Npamiv Ta 3irHyTin
Tpy6i BignosigHo.

1.7.3 Bykau 2peybkoz0 angaeimy

afy KyT HaBaHTaxeHHA Ta neneHr Ana Q, i Q; i
Qeq BiaNoBigHo;

v KoedpilieHT lNMyaccoHa;

YF YacTKOBUI KOedhiLliEHT Aii;

Y HacTKOBMIA KoedillieHT MiLlHOCTi MaTepiany;,

0 OKpyXHa KoopAnHaTa HaBkono O6LINBKK,

G HOPMAanbHE HaNPYXEHHS;

T HaNpPyXeHHA rpu 3cysi.

1.8 TepmiHonoria

Ha popatok pgo yactnum 1 EN 1993 (i yactuHn 4
EN 1991) B gaHin YactuHi 4-3 3acToCOBYIOTb Ha-
CTYNHI TEPMIHMN :

1.8.1 aBapinHa cuTyauin

Cutyauif, sAKka MoXe BNNUHYTU Ha OeaneuyHy
ekcnnyarauito cuctemn Tpybonposoay i/labo 6es-
nexky HaBKONWLLHBLOIO CepeaoBuLLa, WO BUMarae
NPUAHATTA TEPMIHOBUX 3axoaiB

1.8.2 nopin

HenepeabaveHnii BUNagok, akui MoXxxe NpueecTu
Ao asapinHoi cutyauii. Lle Bkntoyae BUTIK BMICTY

1.8.3 koHTpPONbL

MpouecC BUMIpIOBaHHRA, AOCNIMHKEHHS, BUNPOOY-
BaHHA, KanibpyBaHHs abo0 iHILIOro BU3HAYEHHS
CTaHy eneMeHTiB cuctemn Tpybonpoeoay, abo
MOHTaXYy i NOPIBHAHHSA KOro 3 BUMOramu, Wo 3a-
CTOCOBYIOTbCS

1.8.4 TeMnepartypa MOHTaxy

TemnepaTtypa, WO BUHUKAE Big YMOB HaBKOMNULL-
HbOro cepenosuLla abo MOHTaXy B NPoLUECi yKna-
haHHsA, abo B npoueci OyaisHMuTEa

1.8.5 TexHiuHe 06cnyrosyBaHHA

MoegHaHHs yCixX TEXHIYHMX i NOB'A3aHUX 3 HUMU
aaMiHICTpaTUBHUX AiA, NpUsHayYeHUx Ans nia-
Tpumkn abo BIAHOBMNEHHA CTaHy efNeMeHTa, B
AKOMY BiH MOXe 30IMCHIOBATN HEOOXIAHI dyHKUIT

r radius of a pipe: r = D/2;
t pipe wall thickness

tnin specified minimum wall thickness (nominal

wall thickness minus the specified tolerance)

t., t, pipe wall thickness in the straight pipe and
the bend respectively

1.7.3 Greek letters

apy loading angle and bearing angle for Q4 and
for Q;and Q,q respectively

v Poisson's ratio

Y partial factor for actions

vu Partial factor for material strength

0 ircumferential coordinate around shell

o direct stress

1 shear stress

1.8 Terminology

Supplementary to Part 1 of EN 1993 (and Part 4 of
EN 1991), for the purposes of this Part 4.3, the fol-
lowing terminology applies:

1.8.1 emergency:

A situation which could affect the safe operation
of the pipeline system and/or the safety of the sur-
rounding area, requiring urgent action.

1.8.2 incident:

An unexpected occurrence, which could lead to
an emergency situation. This includes a leakage
of contents.

1.8.3 inspection:

The process of measuring, examining, testing,
gauging or otherwise determining the status of
items of the pipeline system or installation and
comparing it with the applicable requirements.

1.8.4 installation temperature:

The temperature arising from ambient or installa-
tion conditions during laying or during construc-
tion.

1.8.5 maintenance:

The combination of all technical and associated
administrative actions intended to keep anitemin,
or restore it to, a state in which it can perform its
required function.
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1.8.6 ckpebok

MpucTpiid, Wo npoBoAUTLCS Yepes Tpybonpoeig
NOTOKOM PiOVHM ANA 34IMCHEHHS Pi3HUX BHYTPILL-
Hix doyHKLiR (B 3anexXHOCTI Big TUNy ckpebka), Ta-
KMX K po3nogin piauvH, ouuvuieHHA - abo
JocnifpkeHusn Tpybonposoay

1.8.7 TpySonposig

Cuctema Mepexi tpybonpoBogy 3 ycraTtkyBaH-
HAM, WO BiAHOCUTbLCA [0 Hel, i cTaHuiaMu Ao
Mmicusa goctasku. Lia mepexa Tpybonposoay 3Ha-
XOAUTLCSH, FONOBHUM YMHOM, B 3eMi, ane TakoX
BKNIQYAE HA3EMHi YaCTUHMU

1.8.8 komnoHeHTH TPpyOONpOBOAY

EneMeHTn, 3 aKkuX cknagaeTecs Tpybonpoeia.
HactynHi eneMeHTu € OKpeMuMu enemeHTamm
Tpybonpoeoay:

— Tpyba (Bknovalun BUMMHU xonofHoro cdop-
MyBaHHs);

— chitMHM (NnepexigHi 3'eaHaHHA, TPIMHUKK, KoniHa i
BUIMMHU 3aBOACBLKOrO BUTOTOBMNEHHA, hnaHLi,
KOBna4ku, 3sapHi nartpybku, MexaHidHi 3'ea-
HaHHA TOLLO);

— KOHCTpYKLii, BArOTOBREHI 3 eneMeHTIB, 3raaa-
HWX BULLEe (0OB'A3yBaHHA, NACTKW ANSA KOHAEH-
cary, obnaiwiTyBaHHs 3anycky ckpebka/npuii-
Mardi craHuii, BMMIploBanbHi i KOHTpOMIO-
BanbHi NPUCTPOI TOLWO);

— [ONOMIKHI YacTUHU (3aCYBKW, KOMNEHcaTopu
TENMOBOrO PO3LUMPEHHS, i30MAUINHI 3'eAHaH-
HS, PErynsitopu TUCKy, HacoCu, KOMMpecopu
TOWO);

— NOCYAWHU BUCOKOIO TUCKY.

1.8.9 onepatop Tpy6onpoeoay

MNMpusaTHa abo rpomaackka opraHizauis, ynoBHo-
BaXeHa Ha NpPoeKTyBaHHsi cnopyAau i/abo ekcnny-
arauito i TexHiyHe oOCnyroByBaHHsi CUCTEMM
NOCTaYaHHS.

1.8.10 mepexa Tpy6onposoay
CykynHictb Tpy6 i ciTuHriB.

1.8.11 cucrtema perynioBaHHA TUCKY

KombiHoBaHa cucTeMa, Lo BKNOYaE CUCTEMU pe-
rynioBaHHa TUCKY, 3anobikHi cucTtemu i, ge ue
AOUiNbHO, CUCTEMWN peecTpalil TUCKy | aBapiliHy
curHanisaudito.
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1.8.6 pig:

A device which is driven through a pipeline by the
flow of fluid, for performing various internal activi-
ties (depending on pig type), such as separating
fluids, cleaning or inspecting the pipeline.

1.8.7 pipeline:

A system of pipework with all associated equip-
ment and stations up to the point of delivery. This
pipework is mainly below ground but includes also
above ground parts.

1.8.8 pipeline components:

The elements from which the pipeline is con-
structed. The following are distinct pipeline ele-
ments:

— pipe (including cold — formed bends);

— fittings (reducers, tees, factory — made elbows
and bends, flanges, caps, welding stubs,
mechanical joints etc.);

— constructions, manufactured from the ele-
ments referred to above (manifolds, slug cat-
chers, pig launching/receiving stations, mete-
ring and control runs etc.);

— ancillaries (valves, expansion joints, insulation
joints, pressure regulators, pumps, compres-
sors etce.);

— pressure vessels.
1.8.9 pipeline operator:

The private or public organization authorized to
design, construct and/or operate and maintain the
supply system.

1.8.10 pipework:
An assembly of pipes and fittings

1.8.11 pressure control system:
A combined system including pressure regulat-
ing, pressure safety and, where applicable, pres-
sure recording and alarm systems.
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2 OCHOBMWU NPOEKTYBAHHA

2.1 3aranbHi NONOXeHHSA

(1)P NpoekTyBaHHs Tpy6onpoBoAiB NOBUHHE Bij-
noBiAaTM  MNOMOXEHHAM, BCTAHOBNEHUM B
EN 1990 i EN 1991-1.

(2) Oii npuimaroTecs 3 EN 1991 i EN 1997 (I'eo-
TexHiyHe npoekTyBaHHs). Ockinbkn EN 1991 i
EN 1997 He po3arnsgaloTsb yci gii, Wo 3acTocosy-
ITbCA 10 BOAONPOBOAIB, TO 3@ HeobxigHoCTI Al
Takox OepyTb 3 BiANOBIAHWMX CTaHAApTIB, Ha AKi
HaBegeHe NOCUNaHHS.

2.2 OcHoBHi BUMOru ao TpyéonpoBsoais

Mpumitka. BHacnigok ix saxnueocti ans Tpybonpo-
BOAIB TYT HaBedeHi HacTynHi eumory EN 1991-1.

(1)P Tpy6onposig Mae 6yTu CNpoOeKTOBaHUA i

CNOPYPKEHNI TaKUM YUHOM, LLO:

— 3 NPUAHATHOIO BIPOTiQHICTIO BIH 3anuwaTu-
METbLCA NPUAaTHAM ONs BUKOPUCTaHHA, NS
SIKOro BiH NPU3HaYeHWn, npuainaYn signo-
BigHy yBary nepenbauyBaHOMY CTPOKY CRyX-
6w i BapTOCTI;

— 3 BiANOBIQHO MIPOID HAAIMHOCTI BiH NPOTUC-
TOATUME YCiM AiSM 1 iHIUMM BNNKUBaM, sKi MO-
KYTb BUHWUKHYTU B NPOUECI BUrOTOBNEHHS i
BUKOPUCTaHHSA, | Byae matn gocrtaTHIioO CTik-
KiCTb BiJHOCHO eKcrnnyartauinHux BATpar;

— He BiabyBaTUMETLCA WOro YIIKOAXKEHHA Taku-
MU SBULLLIAMU, SIK BUOYXK, BNNMB abo Hacniaku
NMOMUMOK, NOB'A3aHUX 3 NIDACHEKUM YUHHUKOM,
A0 MipK1, HECNIBMIPHOI 3 NOYaTKOBOID NMpuU4u-
HOIO.

(2)P MoteHuiHe ywWwKoAXeHHS Tpybonposogis

obmexytoTb abo BuUKNOYaTb, BUOMpaKym ogHe

abo gekinbka 3 HacTYNHOro:

~  BUKIMIOYEHHS, YCYHEHHA ab0 3MEHLUEHHA YUH-
HWKIB PU3MKY, SIKi NOBUHHA BUTPUMATU KOHCT-
pykuis;

— BUOIp hopMU KOHCTPYKLIT, LLO MA€E HN3bKY YyT-
NUBICTb A0 AaHUX YUHHUKIB PU3NKY.

Mpumitka. MOXNUBOCTAMU YCYHEHHA YLUKOAXEHHSA

(Hanpuknaa, ekckagatopaMmu abo 3emneprnnHuMu mMa-

WKHaMK) €: 36iNbLIEHHA TOBLUUKHY CTIHKM, 36inbLUEHHS

I'PYHTOBOIO MNOKPMBY, 3aCTOCYyBaHHA 0bnaluTyBaHb ne-

pegadi curHanis Ha 3emni | 3acCTOCYBaHHS 3aXWUCHUX

BETOHHUX NUT.

(3)P Buule BcTaHoOBNEHI BUMOrM 3a40BOSNbHAIOTL

3a gonomorow sUbopy BiANOBIgHWMX MaTepianis,

BigNoOBIAHOMO MPOEKTY | 4OeTanoBaHHA, |

2 BASIS OF DESIGN

2.1 General

(1)P The design of pipelines shall be in accor-
dance with the provisions in EN 1990 and
EN 1991-1.

(2) Actions should be taken from EN 1991 and
EN 1997 (Geotechnical design). Because EN 1991
and EN 1997 do not cover all actions that apply to
pipelines, actions shouid also be taken from rele-
vant reference standards, where appropriate.

2.2 Fundamental requirements for pipelines

NOTE: Because of their relevance for pipelines, the follo-
wing requirements of EN 1991-1 are mentioned here.

(1)P The pipeline shall be designed and con-

structed in such a way that:

— With acceptable probability, it will remain fit for
the use for which it is required, having due
regard to its intended life and its cost;

— With appropriate degrees of reliability, it will
sustain all actions and other influences likely to
occur during the execution and use and have
adequate durability in relation to maintenance
costs;

— It will not be damaged by events like explo-
sions, impact or consequences of human
errors, to an extend disproportionate to the
original cause.

(2)P The potential damage of pipelines shall be

limited or avoided by appropriate choice of one or

more of the following:

— Avoiding, eliminating or reducing the hazards
which the structure is to sustain.

— Selecting a structural form that has low sen-
sitivity to the hazards considered.

NOTE: Possibilities to avoid damage (e.g. by excava-

tors and digging machines) are: increasing the wall

thickness, increasing the soil cover, applying adequate

signalling above ground, and applying concrete cover

slabs.

(3)P The above requirements shall be met by the
choice of suitable materials, by appropriate de-
sign and detailing and by specifying control
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BM3HA4YeHHA Npoueayp KOHTPONK Ans BUFOTOB-
NEHHS, CNOPYLAXEHHS | BAKOPUCTAHHS, LUO BigNo-
BigaTb NesHomy Tpybonposoay.

2.3 OudbepeHuiauis HaginHocTi

(1)P Onsa pisHux Tunie TpybonpoeBodiB MOxHa
BWAOINWTK Pi3Hi PiBHI HAZIMHOCTI B 3anNeXHOCTi BiJ
MOXITUBUX EKOHOMIYHUX | CoLUianbHMX Hacnigkis
ix Buxoay 3 nagy.

(2) Bubip MiHiMmanbHoi HaainHocTi mae 6yTu BCTa-
HOBNEHWI 3a Y3roAXeHHAM MiX NPOeKTyBanbHN-
KOM, 3aMOBHUKOM i BignosiagHUM OpraHom Bnagu.
Mpumitka. B HauioHaneHOMy Aogatky moxe Oytu
BCTAHOBIEHUA MiHIManNbHUIA piBeHb HaAiRHOCTI AnA
pisHuX TUNiB Tpybonposogis.

(3) HapiHicTb MOXKHa BUPa3nTU, BUXOOSYM 3 YNH-
HWKIB ANA NPOEKTyBaHHs i/fabo piBHIB AKOCTI ANsA
BUIOTOBMEHHS. PekomerHaoBaHi BeNUUYNHK, BCTa-
HOBNEHi B LUbOMY CTaHaapTi, NpyM3HadeHi gnsa ce-
penHix BuMor go 6eaneku.

Mpumitka. [AudbepeHuiauito HagidHocTi auvB. B
EN 1998-4. MNoaanbLi iHCTpyKUii MOXHa oTpumaTK 3
BiANOBIAHNX CTarAapTie, HaBegeHux B 1.2.

2.4 MeTtoau aHanisy

(1)P MeTogu aHaniay ana npoeKkTyBaHHSA KOHCT-
pyKkuii TpybonpoBsoay B gaHomy cTaHgapTi no-
BWHHI BIigNOBIidAaTM rpaHU4MHOMY CTaHy, WO
PO3rNAAAETLCA.

2.5 NpaHKn4HI cTaHuW 3a Hecy4olo 3aaTHICTIO

(1)P OCHOBHUMM rPAHUYHAMW CTAHAMU 3a HECy-

YOI 34aTHICTIO BBaXaloThb:

— pO3puB CTiHKK Tpybonposoay;

— CNNLWEHHA (CNNIOWEeHHA NONepeYHoro ne-
pepiay);

— BTpaTta cTaTuyHoi piBHoBarn abo CTilkocTi
Tpybonposoay, abo byab-akoi 3 noro onop;

— BMTIK BMICTY BHacnigok NPU4uH, BiAMIHHMX Big
po3puBY CTiHKM Tpybw (Hanpuknag, BHacniaoK
HefoCcTaTHLOI repMeTUYHOCTI 3'eaHaHb abo
BHacnifoK Kopo3ii, Wo npu3BOAUTL A0 He-
NPUAHATHOI 3arpo3n goskinnio abo 3arpoau
6eaneui).

(2)P Kpim Toro, Takox Heo6xigHO NepesipuTy iHLI

3HauYUMI rpaHUYHi ctaHu BignosigHo 4o EN 1993,

MpumiTka. MNprknagoMm iHWOro 3Ha4YMMOoro rpaHNYHoOro

CTaHy Moxe 6yTH ywkomkeHRs bonta y pasi onaHue-
BUX 3'€QHaHb.
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procedures for production, construction and use,
as relevant for the particular pipeline.

2.3 Reliability differentiation

(1) Different levels of reliability may be adopted
for different types of pipelines, depending on their
possible economic and social consequences of
their collapse.

(2) The choice of minimum reliability should be
agreed between the designer, the client and the
relevant authority.

NOTE: The National Annex may provide the minimum
level of reliability for different types of pipelines

(3) Reliability may be expressed in terms of fac-
tors for the design and/or quality levels for execu-
tion. The recommended values given in this
Standard are intended for medium safety require-
ments.

NOTE: For reliability differentiation, see EN 1998-4,

Further guidance can be obtained from relevant
standards listed in 1.2.

2.4 Methods of analysis

(1)P The methods of analysis for the structural de-
sign of pipelines in this Standard shall be appro-
priate to the limit state being considered.

2.5 Ultimate limit states

(1)P The basic ultimate limit states shall be taken
as:

—~ Rupture of the pipe wall;

— Collapse (flattening of the cross section);

— Loss of static equilibrium or stability of the
pipeline or any of its supports;

— Leakage of the contents, due to other causes
than rupture of the pipe wall (e.g., due to
insufficient tightness in the connections, or due
to corrosion, leading to unacceptable environ-
mental or safety risks).

(2)P In addition other relevant limit states accord-
ing to EN 1993 shall also be checked.

NOTE: An example of another relevant limit state may
be bolt failure in case of flanged connections.
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(3) OcHOBHI rpaHuy4Hi CTaHu 3a Hecy4ow 3aart-
HICTIO MOXHa MNepeBipUTU LWNAXOM 34INCHEHHSA
OUiHKW HACTYNHUX FPaHUYHUX CTaHIB.

— LS1: Po3pus: rpaHU4HMIA CTaH, 32 AKOr0 BUHK-
Kae po3puB CTiHKN TPYOU Npy po3TAryBaHHi.

— LS2: ObmexeHHs nnacTtuyHol gecdopmaldii:
rpaHUYHWIA CTaH, 3a SIKOro nepeBullleHa rpa-
HUYHa agechopmauis NpyU po3TAryBanHi CTiHKK
TpyOu (us rpaHuyHa gedopmauis € He Bnac-
TUBICTIO MaTtepiany, a Mexeto, 3anexHow Bia
34aTHOCTi A0 Aedopmauii CTiHKM Tpybu 3i
wBsamu).

— LS3: Jecdopmauisi: rpaHAMHWIA CTaH ans Haa-
MipHOI gedopmallii. BoHa moxe MaTtu gekinb-
kKa c¢opM (Hanpuknag, HagmipHa BTpaTa
Kpyrnoi popmu nepepisy, MiCLIEBUA NO3L0BX-
Hi¥ BUrWH, CNoLEHHsA abo 3aranbHe NpyXHe
po3TpickyBaHHsA Tpybonposoay).

MpumiTka. B ymx cutyauisx agechopmauii MoxXyTb ByTH

HaAMIPHUMU | HEKOHTPONbLOBaHUMUK, TAKUMMK, LLO NPU-

3BOAATb £I0 PO3PUBY CTIHKU TPY6U.

— LS4: Brtoma: rpaHM4HMA cTaH pyrWHYyBaHHS
BHACNIAOK AEKINbKOX LINKNIB HABAHTAXKEHHS.

MpumiTka. LiMknivyHe HaBaHTaXKeHHA MOXHA po3ginuTu

Ha [Ba Knacv BiAnoBigHO A0 AOCATHYTOrO rPaHUYHOro
CTaHy: Manouuknosa eBToMa i 6araToLpknosa sToma.

— LS5: Butik: rpaHMYHMA CTaH ANA  BUTOKY
BMiCTY TpyOonposoaQy BHACNIAOK NPUYMH,
BiAMIHHWX Bif pO3pUBY CTiHKKU Tpybun (Hanpuk-
napg, BHacnigoK HegOCTaTHbOI FEPMETUYHOCTI
3'eaHandb abo BHacnipok koposii, abo Aisnb-
HOCTiI TPETbOIT 0CO6K, AKLLO TakWi BUTIK Npn-
3BOANTL A0 HENPURHATHUX Hacnigkie ans
Geanekun abo 3gopos's nogett ifabo goskinns).

(4) Npw ouiHui rpaHK4HOI Aehopmauii npun poaTa-

ry BignoBigHy yBary cnig npuainutu:

— HasBHoCTI AedexTiB B maTepiani Tpyon (y oc-
HOBHOMY Marepiani) i B 3'eqHaHHAX (3BapHUX
weax);

— BiAMIHHOCTI MeXxaHiYHUX BRACTUBOCTEW OC-
HOBHOro MaTepiany i 30HU 3BapHOro Wwea.

2.6 N'paHWyHi cTaHn ekchnyaTauinHol
npuaaTrHocTi

(1) BignoBigHMMW OCHOBHWMU KpUTEPIAMW ANS
rPaHUYHUX CTaHiB ekcnnyaTauinHoi npuaart-
HOCTI €:

LS6: fedopmadii, AKi Y4NHATL HEraTUBHWIA BNNUB

Ha edeKTUBHE BWUKOPUCTaHHSA Tpybonposoay:
BTpaTa Kpyrnoi popmu nepepisy i NporuH;

(3) The basic ultimate limit states can be verified
by performing the following limit state assess-
ments.

— LS1: Rupture: The limit state in which the
tensile rupture of the pipe wall occurs.

— LS82: Plastic strain limitation: The limit state in
which the limiting tensile strain for the pipe wall
is exceeded (this limit strain is not a material
property but a limitation dependent on the
deformation capacity of the pipe wall with its
welds).

— LS3: Deformation: The limit state for excessive
deformation. This can take several forms (e.g.
excessive ovality, local buckling, implosion or
overall flexural buckling of the pipeline).

NOTE: In these situations the strains may become
excessive and uncontrollable, possibly leading to
rupture of the pipe wall.

— LS4: Fatigue: The limit state of fracture follo-
wing many cycles of loading.
NOTE: Cyclic loading can be divided into two classes

according to the limit state reached: low cycle fatigue

and high cycle fatigue.

— LS5: Leakage: The limit state for leakage of
the contents of the pipeline, due to causes
other than rupture of the pipe wall (e.g. due to
insufficient tightness in the connections, or due
to corrosion, or third party activities, if such
leakage leads to unacceptable consequences
for the safety or health of persons and/or the
environment),

(4) In evaluating the limiting tensile strain due

consideration should be taken of:

— the presence of imperfections in the pipe
material (parent material) and in the joints
(welds);

- the different mechanical properties of the
parent material and the weld zone.

2.6 Serviceability limit states

(1) The relevant basic criteria for the serviceability
limit states should be taken as:

LS6: Deformations, which adversely affect the ef-
fective use of the pipeline: ovalisation and deflec-
tion.
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LS7: Bibpalii, ki BAKNMKaOTb HE3PYYHOCTI | Yu-
HATb HEraTMBHUIA BNMUB Ha onopu abo iHwi yYac-
TWHKW Tpybonposoay;

LS8: BuTik BMICTY, LU0 HE NPU3BOAUTL A0 HEMPUA-
HATHOI 3arpoau goekinnio abo 6eaned;.

3 BNACTUBOCTI MATEPIANIB

3.1 3aranbHi NONOXEHHN

(1)P Cranb, wo BukopucToBYyETLCA ANA Tpybon-
poOBOAIB, NOBUHHA MaTU MexaHi4Hi BNacTUBOCTI,
o BiANOBIAATL BAMOram, i 6yt npuaatHolo
ANA 3BaploBaHHA.

(2) Nanunin cTanaapT BCTAHOBNIOE BUMOTU A0 Me-
XaHiYHUX BNacTUBOCTER NNUT | 3BapHAX LWBIB
TiNbKK BIAHOCHO MeXaHIYHMX BnacTueocTen. Ansa
OTPUMaHHA Noganblunx i AeTanbHIWWX BKa3iBOK i
BUMOr 0 MaTtepianis i 3BapioBaHHA NOCUNAOTb-
CA Ha BiANOBIAHI cTaHAAPTU, HasedeHi B 1.2.

(3) HomiHanbHi 3Ha4YeHHA BNacTUBOCTEN MaTe-
piany, BCTaHOBNEHi B JaHOMY CTaHAapTi, Npun-
MalTb 32 XapakKTepUCTU4YHI 3HA4YeHHA B
po3paxyHKax KOHCTPYKL.

3.2 MexaHiyHi BnacTuBocCTi TpybonposiaHoi
crani

(1)P 3a HoMiHanbHy BENWYUHY rpaHnLi TEKYYOCTI
fy,nom | TPAHNLIi MILHOCTi Ha PO3TAr £, ;o NPUAME-
l0Tb BCTAHOBMEHI MiHIManbHi BENUYUHY f .
fumin Y 8IANOBIAHOMY CTaHAapTi, HaBeAeHOMY B
1.2. 3a po3paxyHKOBi 3HAYeHHSA rpaHuyi Teky-
yocTi f, 4 1 f,, 4 rPaHULI MILHOCTI Ha PO3TAr NPHiA-

MakTb:

LS7: Vibrations, which cause discomfort or ad-
versely affect the supports or other parts of the
pipeline.

LS8: Leakage of the contents, not leading to un-
acceptable environmental or safety risks.

3 PROPERTIES OF MATERIALS

3.1 General

(1)P Steels used for pipelines shall have ade-
quate mechanical properties and be suitable for
welding.

(2) This Standard specifies the requirements for
the material properties of plates and welds in
terms of mechanical properties only. For further
and more detailed guidance and requirements
about materials and welding, reference is made to
relevant standards listed in 1.2.

(3) The nominal values of material properties
given in this Standard should be adopted as char-
acteristic values in design calculations.

3.2 Mechanical properties of pipeline steels

(1)P The nominal value of the yield strength f,, ,,,
and of the ultimate tensile strength f, ., shall be
taken as the specified minimum values f, ;, and
f,min in the relevant standard listed in 1.2. The de-
sign values for the yield strength f, ;and for the ul-

timate tensile strength 7, ; shall be taken as:

fyd =fy,nom I'vm (3.1)

fu,d = fu,nom IYm (3.2)

Ae: vy, — Yactkosui koedilieHT Geaneku.
MNpumitka. YacTkosuin koediLlieHT vy BCTaHOBNEHUIA B
HauioHansHoMy gogatky. P€ékoMeHO0BaHOW BENUYK-
Hoto € vy = 1,00.

(2)P Matotb 6yTK BCTaHOBREHI MakcUManbHi Be-
NUYUHKU  TPaHULL  TEKYYOCTi fy,max i rpaHuui
MiLUHOCTi Ha po3TAr £, oy, | BOHW HE NOBUHHI Ne-
peBuLLyBaTU Af Binblue HixXK Ha 3a4aHi MiHiManbHi
BENWUYUHW £, i 1 F) i

Npumitka. BenuunHa Af gns sBigMiHHOCTI MiXX LMK Be-
NMYnHaMm MiILHOCTI Moxe OyTn BCTaHOBNEeHa B
HauioHansHoMy gonatky. PekomeHaoBaHO Benuyu-
Hoto € Af=50 MMNa.
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Where yy, is the partial safety factor.

NOTE: The patrtial factor vy, is given in the National
Annex. The value yy, = 1,00 is recommended.

(2)P The maximum values of the yield strength

f, max @nd the ultimate tensile strength £, ;. shall

be specified and shall not be more than Af higher

than the specified minimum values of f, ., and
fu,min'

NOTE: The value Af for the difference between these
strength values may be determined in the National
Annex. The value Af = 50 MPa is recommended.
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(3) Ans 3abeanedeHHn B'A3KOCTI, WO Bignosigae
BUMOraM, BifJHOWEHHS rpaHuULi Mi4HOCTI Ha po3-
TAr 4o rpanuui TekyqocTi cTani f, pom /7, nom NO-
BUHHE CKNafaTh He MeHWe HiX f, win /f, i
MpumiTtka. Yucnosa BennuuHa yy ANs BigHOLWEHHS
MiX LMW BENUUNHaAMU MiLHOCTI MoxXe ByTu npeacTas-
nexa B HauioHanbHoMmy gopatky. PekomeHaoBaHOW
BENNYUHOW € Fy min /Ty min = 1,1.

(4) Npann4yHa gedopmalis, 3acHoBaHa Ha NoAo-
BXEHHI npuW po3puBi Ha poboYin [OBXUHI

5 65,/A0 , Ae Ag—No4aTkosa nnouia nonepe4yHoro

nepepisy, NOBUHHa cKnagaTn He MeHwWwe €y min-

Mpumitka. BennunHa e, min ANA rpaxnyKoi aedop-
Mmauii g, Mmoxe 6yTn BCcTaHOBNEeHa B HauioHanbHOMy
AopaTky. PekoMeHO0BaHOKO BENUYNHOIO € &, min = 20%.

(5)P Martepian noBUHEH MaTU JOCTATHIO YAAPHY
B'I3KICTb, WOO YHUKHYTWU KPUXKOro 3naMy 3a Hawn-
MeHLUoi poBo4oi TeMnepaTypu, Ky OYIKYIOTb Y
Mmexax nepeabayyBaHoro CTpoKy Cnyx6u KOHCT-
pykuii. Mocunatoteca Ha EN 1993, yactnHa 1.10 i
EN 1594,

3.3 MexaHiyHi BNnacTMBOCTi 3BapHMUX WBIB

(1)P HeobxigHo nokasaTtu, WO NpU BUHUKHEHHI
AedopMmalii CTiHkM Tpybu nnactnyHa gedop-
MaLis BUHMKaE B Marepiani nucTa, a He B 30Hi
3BapHOro WBa. ’

(2) MoxHa npunycTuTy, Wo BULLE BCTAHOBNEHA
BAMOra BMKOHaHa, AKWO HOMiHANbLHA BENWYMHA
rpaHuui TeKy4oCTi HannaefeHoro MeTtany 3sap-
HOro wBa WoHakMmeHue Ha x% BuLle 3a4aHoil
MaKCUManbHOI rpaHunLi Teky4ocTi nucta abo ma-
Tepiany Tpyow.

MpumiTka. BennunHa x moxe OyTW BCTaHOBNEHa B
HauioHansHoMmy Aogartky. PekoMeHAoBaHOW BENUYW-
Hot € X = 15%.

(3) MnacTnyHiCTb HaNNasNEHoOro MeTany 3BapHo-
ro wea, BKMNio4atloun epekt 4oNycTMMNX po3puBis
3BapHOro LwBea, NoBUHHa 6yTu Takow, o6 30Ha
3BapHOro Wea Morna BUTpuMyBeaTu aecdopmMaldlito
woHanmeHLwe £%.

Mpumitka. BenuunHa aecpopmadii € Moxe 6yTu BCTa-
HoBneHa B HaujioransHomy aopartky. Pekomenaosa-
HOIO BEMNUYUHOK € £ = 2%.

(4) TpaHuus MiyHOCTI HannaBneHoro Metany
3BapHOro wsa noBuMHHa OYTU LWOHaWMeEHLLE Ha
y% BULLE 330aHOI MaKCUManbHOI rpaHuui Mil-
HocTi nucTa abo maTtepiany Tpyow.

(3) To ensure adequate ductility, the ratio of ulti-
mate tensile strength to yield strength f,, ..., /fy, nom
of the steel should not be less than f, i, /f, min.

NOTE: The numerical value yy for the ratio between
these strength values may be given in the National
Annex. The value f, min /f, min = 1,1 is recommended.

Y
(4) The ultimate strain eu based on the elongation
at failure on a gauge length of 5,65,/Ay where A,

is the original cross — sectional area, should not
be less than g, in-
NOTE: The value of g, mi, for the ultimate strain ¢, may

be given in the National Annex. The value ¢, i, = 20%
is recommended.

(5)P The material shall have sufficient fracture
toughness to avoid brittle fracture at the lowest
service temperature expected to occur within the
intended life of the structure. Reference is made
to EN 1993 part 1.10 and EN 1594.

3.3 Mechanical properties of welds

(1)P It shall be demonstrated that if yielding of the
pipe wall occurs, the plastic strains occur in the
plate material and not in the weld zone.

(2) It may be assumed that the above requirement
is fulfilled if the nominal value of the yield strength
of the deposited weld metal is at least x% higher
than the specified maximum yield strength of the
plate or pipe material.

NOTE: The value x may be given in the National
Annex. The value x = 15% is recommended.

(3) The ductility of the deposited weld metal in-
cluding the effect of allowed weld discontinuities
should be such that the weld zone can experience

a strain of at least £%.

NOTE: The value for the strain ¢ may be given in the
National Annex. The value £ = 2% is recommended.

(4) The ultimate strength of the deposited weld
metal should be at least y% higher than the speci-
fied maximum ultimate strength of the plate or
pipe material.
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Mpumitka. BenvunHa y moxe OyTn BCTaHOBMeHa B
HauionansHomy gofatky. PekomeHgoBaHow Benvyu-
HOW € ¥ = 15%.

3.4 Bumoru go yaapHoi B'A3KOCTI IMCTOBMX
Marepianis i 3BapHUx WBIB

(1) Bumoru go B'A3kocTi nepeg 3namom NUCTOBUX
mMarepianis i 3BapHu1X LUBIB, BCTAHOBMNEHI B nNone-
pefHix yacTuHax, MOXHa Hao4YHO rNoKasaTu 3a Jo-
NOMOrOI0 3aCTOCYBaHHSA BiANOBIAHUX METOAIB, AK
BcTaHoBsneHo B EN 1594,

Mpumitka. [lonycTuMo BUKOPUCTOBYBATU EBPOMNENChH-
KWIA CTaHAAPT 3 BUMOT A0 YAAPHOI B'SI3KOCTI Ansa nUCTo-
BUX marepianie Tpybonposopis i3 30HaMu 3BapHUX
weis i gonyctumnumu pospusammn, BS 7910:1999 "Mo-
CiBHWK 3 MeTOAIB OLiHKM NPUAHATHOCTI AedekTis B Me-
TaneBUX KOHCTPYKLIAX, 3 NonpaBKkamMu XoBTeHb, 2000",
bputaHcbkuin IHCTUTYT craHgapTie abo iHwi Hauio-
HanbHi AOKYMEHTU.

(2) NonoxeHHs UbOro craHaapTy 3acTOCOBYHOTL
TiNbKNW B TOMY BUMNaaky, AKLWO AKICTb Martepiany
TPpy6u i 3BapHUX LWBIB 3af0BOSILHAE BUMOram,
BcTaHosneHum B EN 1594 abo EN 12732, B 3a-
NexXHocTi Big o6CcTaBuH.

(3) MNpaHnyrHy nNnacTuyry aedopmadiio Npu pos-
TArY ¢ gy (LS2) BU3HAYAKTH HACTYNHUM YUHOM:

NOTE: The value y may be given in the National
Annex. The value y = 15% is recommended.

3.4 Toughness requirements of plate
materials and welds

(1) The requirements for ductility before fracture
for the plate materials and welds defined in the
preceding sections can be demonstrated by the
application of adequate methods as defined in
EN 1594.

NOTE: Until there is a European standard on tough-
ness requirements for pipeline plate materials with
weld zones and allowed discontinuities, BS 7910: 1999
"Guide on methods for assessing the acceptability of
flaws in metallic structures, with amendments October
2000" British Standards Institution, or other national
documents can be used.

(2) The provisions of this standard apply only if the
quality of the pipe material and welds fulfils the re-
quirements given in EN 1594 or EN 12732 as ap-
propriate.

(3) The limit plastic tensile strain ¢, g, (LS2) sho-
uld be determined as:

Sl,Rk =2%. (33)

Mpumitka. BenuunHa z mMoxe OyTu BcTaHOBNEHa B
HauioHaneHoMy AoaaTKy. PekoMeHO0BaHOK Benvyu-
How € Z = 0,5%.

3.5 3'eaHyBanbHi eneMeHTH

(1) S'eaHyBanbHi eneMeHTU NOBUHHI BignosinaTx
nonoxerHam EN 1993-1-8.

3.6 BnactnBocTi I'pyHTy

(1) Po3paxyHKoBi 3Ha4eHHs BNacTUBOCTEWN I'pyH-
Ty (napameTpy MexaHiku r'pyHTiB) OTpUMYIOTb
BignosiaHo go EN 1997 abo iHwmx BignosigHunx
CTaHAapTiB, Ha SKi HaBeAeHOo NOCUNaHHA.

4 O
4.1 [iii, aki nigpharaots posrnagy

(1) OcHoeHi Bka3siBkM WOQO0 AiK | NoegHaHL Ain,
BKIOYa4n asapiinHi abo celicMiyHi po3paxyH-
KoBi cuTyauil, HasegeHo B EN 1990 i EN 1991,
EN 1997 i EN 1998.

(2) HeobxigHo posrnagatv HacTynHi aii, konu ue
JouinbHo:
— BHYTPpILLHIA TUCK;
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NOTE: The value z may be given in the National
Annex. The value z = 0,5% is recommended.

3.5 Fasteners

(1) Fasteners should comply with the provisions in
EN 1993-1-8.

3.6 Soil properties

(1) Design values for soil properties (soil engi-
neering parameters) should be obtained accord-
ing to EN 1997 or other relevant reference
standards.

4 ACTIONS

4.1 Actions to be considered

(1) Basic guidance on actions and combinations
of actions including accidental and seismic design
situations is given in EN 1990 and EN 1991,
EN 1997 and EN 1998.

(2) The following actions should be considered,
where appropriate:
— Internal pressure;
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— 30BHilLHINA TUCK;

— BnacHa Bara Tpybonposopay;

— BNacHa eara BMicTy Tpybonpoeoay (NpoaykT,
AKUW Mignarae TpaHCMNOPTYBAHHIO, | MOXNUBY
HasBHICTb iHLWIMX Martepianis, Hanpuknag, soawn,
BUKOPUCTOBYBAHOI ANS riApaBniyHoro npecy-
BaHHA abo nuny);

— HaBaHTAXEHHS Ha I'PYHT;

— HaBaHTaXeHHN Bif TPaHCNOPTHMX 3acobis;

— KONMWBAaHHA TemnepaTtypu;

— MOHTaXHi HaBaHTAXEHHS;

— HaknaaeHa gedopmadlis: BHaAcnigok HepiBHO-
MipHUX O0CafloK, OCiAA@HHA I'PYHTY i 3CyBiB;

— CENCMiYHi HaBaHTa)XXeHHs (nocunarTbCa Ha
E€spokoa 8).

(3) BnacHi BenuuuHu HaBaHTaxeHb, Wo nignsara-

T posrnsgy, otpumylote 3 EN 1991-1 abGo

iHWMX BIANOBIAHUX CTaHAApTIB, Ha AKi HaBeaeHo

nocunaHHa, Ak sctaHosneHo B8 1.1 1.2.

4.2 YacTkoBi koedillieHTH Oin

(1)P YacTtkosi koegilieHTH 6e3neky NoBKUHHI ByTn
3aCHOBaHi Ha HeobxigHOMY piBHI HaniMHOCTI
3rigHo 3 2.3.

Mpumitka. Yactkosi koediuieHT Ge3nekn MOXyTb
6yTy BCTaHOBMNEHi B HalioHansHOMY [opaTky.

4.3 Cnony4yeHHA HaBaHTaXeHb AN
rpaHU4YHMX CTaHIB 32 HECY4Ol0 3[aTHICTIO

(1) HeobxigHO poO3rNAHYTU HACTYNHI NoeaHAHHSA
po3paxyHKkoBUX Aid ANA rPaHUYHUX CTaHIB 3a He-
Cyd4o0l0 3AaTHICTIO:

a) BHYTPILWHIA TUCK: PisHMUA MK MakcuManbHum
BHYTDILLHIM TUCKOM | HAAMEHLLIUM 30BHILLHIM TUC-
KOM;

MpumiTka. paHuHWUiA CTaH, AK NPaBUNO, BUKOPUCTO-
BylOTb B NepLly Yepry AnRA BU3HAYEHHA TOBLINHW
CTIHKN.

b) BHYTPIWHIA TUCK NNIOC iHWIi CYTTEBI HaBaHTa-
XEHHA: YMOBWN BHYTPIWHLOIO i 30BHIWIHBOTO TUC-
Ky, BCTaHoBneHi B (a), 3 O0AaBaHHAM iHLIWX
CYTTEBUX PO3PaXYHKOBUX HABaHTaXEHb;
Mpumitka. laHniA rpaHUYHmMIA CTaH, SK NPaBuIio, BUKO-
PUCTOBYIOTb HACTYNHUM ANA NepeBipKU KPUTUHHMX ae-
popmaLiii.

C) 30BHIWHIA TUCK NIIIOC iHWIi CyTTEBI HaBaHTa-
XEHHS: Pi3HMUA MK MakCMManbHAM 30BHILLHIM
TUCKOM i HAWMEHLLINM BHYTPILLIHIM TUCKOM 3 goaa-
BAHHAM iHLUNX CYTTEBUX PO3PaxXyHKOBUX HaBaH-
TaXeHb;

— External pressure;

— Self weight of the pipeline;

— Self weight of the contents of the pipeline (the
product to be transported and the possible
presence of other materials e.g. water being
used for hydrostatic testing or dust);

— Soil loads;

— Traffic loads;

— Temperature variations;

— Construction loads;

— Imposed deformation: due to differential settle-
ments, mining subsidence and landslides;

— Earthquake loads (reference should be made
to Eurocode 8).

(3) Characteristic values of the loads to be consid-
ered should be obtained from EN 1991-1 or other
relevant reference standards as indicated in 1.1
and 1.2.

4.2 Partial factors for actions

(1)P Partial safety factors shall be based on the
required reliability level according to 2.3.

NOTE: The partial safety factors may be given in the
National Annex.

4.3 Load combinations for ultimate limit
states

(1) The following combinations of design actions
for ultimate limit states should be considered:

a) Internal pressure: The difference between the
maximum internal pressure and the smallest ex-
ternal pressure.

NOTE: This limit state is generally used first for the
determination of the wall thickness.

b) Internal pressure plus other relevant loads: The
internal and external pressure conditions defined
in (a), with the other relevant design loads added.

NOTE: This limit state is generally used next to check
critical strains.

c) External pressure plus other relevant loads:
The difference between the maximum external
pressure and the smallest internal pressure, with
the other relevant design loads added.
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Mpumitka. HacTynHUM gns nepesipkyi BTPATU Kpyrnol
dopmu nepepisy, KPUTUYHUX Aedopmaliid, MicLeBoro
BUIMHY TOWO, SIK NPaBUIIO, BUKOPUCTOBYIOTL Liel rpa-
HUYHUIA CTaH.

d) 3MiHM TUCKY B 4aci NtocC iHWI CyTTEBI po3pa-
XYHKOBi HaBaHTa)XeHHs: JaHWW BUNagoK BigHO-
CUTbCA A0 LMKMIYHKUX gik Ha Tpyby.

Mpumitka. Lien rpaHUM4HUIA CTaH ana nepesipkM Ha
BTOMY BUKOPUCTOBYIOTb OCTaHHIM.

4.4 CnonyyeHHA HaBaHTaXeHb OJIA PO3paxyHKy
rpaHUyHUX CTaHiB ekcnnyaTauiiHol
npuaavHoCTi

(1) HeobxiaHO po3rnaHyTU HacTynHi NOEAHAHHSA
pPO3paxyHKOBUX HaBaHTaXeHb ONs rPaHUMHUX
CTaHiB ekcnnyartauinHoi NpuaaTHoOCTI:

€) BHYTPILWHKIV TUCK NMOC iHWI CyTTEBI HaBaHTa-
MKEHHS: Pi3HUUA MK MaKCUManbHUM BHYTPILLIHIM
TUCKOM i HAMMEHLUMM 30BHILLIHIM TUCKOM 3 iHLIN-
MU ICTOTHUMU PO3PaxyHKOBUMK HaBaHTaXEHHs-
Mu;

f) 30BHILWHIM TUCK NMIOC iHWIi CYTTEBI HABAHTAXEH-
HA: PiI3HULUS MiXK MaKCUManbHWUM 30BHILLHIM TUC-
KOM | HaMEHLLMM BHYTPILLHIM TUCKOM 3 fofaBaH-
HAM HLIWX CYTTEBUX PO3paxyHKOBUX HaBaHTa-
XKEHb.

5 PO3PAXYHOK

5.1 PospaxyHkoBi moaeni

5.1.1 CnpoweHuii memod ob6yucneHHA Ons
PO3paxyHKy 2paHUYHOZ0 cMaHy 3a Hecy4oro
30amHicmio

[Tpumitka. Cnpouieruin metog, obuncnexHs, Hasege-
HUIA HWXKYe, 3aCHOBaHMIA Ha pesyrnbTaTax 3Ha4HO| MHO-
XWUHK Binbl TOYHWUX OBYMCHEHD.

(1) 3a ymoBu, WO AOTPUMaHI BUMOrM, BCTAHOB-
neHi B (2)—(13), HeobxigHo BpaTn A0 yBaru TirlbKK
noegHaHHA HaBaHTaxeHb (a) B 4.3 (1) (nuwe
BHYTPILLHIK TUCK).

(2) KoediujieHTV HaBaHTaXeHHS vy, BBaXKaloTb Ta-
KUMW, L0 AOPIBHIOOTL:

YE =Yg ANA MaricTpansHuMx Tpy6onposoais;

YF = YF2 ANA AOPpIr, KAHaB, KaHanis i NPUPOAHUX
nepeTuUHiB BoAOCTOKIB Be3 3axuUcHUX cnopyn no-
TOKY;

YF = YF3 ANK QOPIr, KAHaB, KaHanis i NpMpoaHUX
nepeTuHis BoAocTokiB 6e3 3axucHux cnopyg no-
TOKY.
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NOTE: This limit state is generally used next to check
ovalisation, critical strains, local buckling etc.

d) Temporal variations in pressure plus other rele-
vant design loads: This case is concerned with cy-
clic actions on the pipe.

NOTE: This limit state is generally used last to check
for fatigue.

4.4 Load combinations for serviceability limit
state design

(1) The following combinations of design loads for
serviceability limit states should be considered:

e) Internal pressure plus other relevant loads: The
difference between the maximum internal pres-
sure and the smallest external pressure with the
other relevant design loads.

f) External pressure plus other relevantloads: The
difference between the maximum external pres-
sure and the smallest internal pressure, with the
other relevant design loads added.

5 ANALYSIS

5.1 Structural models

5.1.1 Simplified calculation method for ulti-
mate limit state design

NOTE: The simplified calculation method given below
is based on the results of an extensive set of more
precise calculations.

(1) Provided that the conditions givenin (2) to (13)
are met, only the load combination (a) of 4.3 (1)
need be taken into account (only internal pres-
sure).

(2) The load factors y. should be taken as:

YF = YF4foOr cross — country pipe lines

Yr =Yg for road, ditch, canal and natural water-
course crossings without flood defences

Yr =Yfg3 for road, ditch, canal and natural water-
course crossings with flood defences.
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MpumMiTKa. Yvcnosi BENUUNHK Y MOXKYTL ByTn BCTa-
HosnReHi 8 HauioHansHOMY aopaTky. PekoMeHaoBaHK-
MW BENMUYUHAMU € Yy = 1,39; yro = 1,50; v = 1,82,

MNpumitka. Y baratbox cTaHpgapTtax ans Tpybonpo-
BOAIB A0NYyCTUME HaNPYXeHHA = 72% HanpyXeHHA Te-
kywocTi: (1,39 = 1/0, 72).

(3) B 3anexHoCTi Bif, po3paxyHKOBOI rpaHunLi Te-
Ky4ocTi f,, ; BiaHOWeHHA D/t Mae 3a10BONbHSA-
TW HACTyNHY BUMOrY:

NOTE: The numerical values for y= may be given in the
National Annex. The following values are recommen-

ded: YF1 = 1,39; YF2 = 1,50; YF3 = 1,82.

NOTE: In many pipeline standards the allowable stress
=72 % of yield stress : (1,39 = 1/0,72).

(3) Depending on the design yield strength f, ; the
ratio D/t,;, should satisfy the following:

Ans for

f,,q = 240 Himm? (N/mm?): D/t . < sen. (val) 240, (6.1)
ans for

f,,q = 360 Himm? (N/mm?): D/t . < Ben. (val) 360, (5.2)
ans for

fya=415 H/mMm?2 (N/mm?2): Dg/tin < BeN. (val) 415, (5.3)
ans for

f,,4 = 480 H/MMZ (N/mm?): D/t < Ben. (val) 480. (5.4)

Mpumitka. Benuunbn D/t MOXyTb ByTn BCTaHOB-
neHi 8 HaudioHansHoMy gopaTky. PekoMeHaoBaHUMK
sennuMHamu €: een. 240 = 70; sen. 360 = 80; een.
415 = 92; sen. 480 = 106.

(4) Bucota nokpuTTS Hag BEPXHLOKO 4acTUHOIO
Tpybonposogy He NOBUHHA nNepeBwvwyBath
D¢oyer- HaHW KpUTEPIilA He 3aCTOCOBYETLCSA, AKLLO
MOXHa NoKasaTW, O KOPUCHE HABaHTaKEHHS Y
BEPXHi YacTuHi Tpyon He nepesuilye G

Mpumitka. Benuunim Doy, Ta G MOXKYTB ByTH BCTa-

HoBneHi 8 HauioHansHOMY nogaTky. PekoMeHgoBaHu-
MV BeNUUUHAMU €: Dover = 2,5 M Ta Gy = 65 KH/MZ.

(6) 3anaHa ToBLWMHE CTIHKM fs,ec, BUKOPUCTOBYBA-

Ha B TpY6i, He NOBUHHA BYTU MeHLLE oo min MM.

Mpumitka. Bennunha fgpec min MOXe GyTh BCTaHoBNE-
Ha B HaujoHanbHOMY fopaTky. PekoMeHaoBaHoKW Be-
NINYUAHOIO €. spec min = 4,8 MM.

(6) HepisHOMipHe ocinaHHA Npy 3MiLHEHHI 'PYHTY
He NoBWHHe nepeBullyBaTu dg MM. [laHe Hepis-
HOMipHE OCiAaHHSA NOBUHHE NOCTYNOBO 36inbly-
BaTUCA 3 HYNA A0 MakCUManbHOI BENUYUHU W
Hasap [0 HyNA NpPOTAroM BiACTaHi woHaiMeHLwwe
21 M, Ik BCTAHOBNEHO Ha pUCYHKY 5.1.

Mpumitka. BenuumHn ds i £ MOXyTb ByTi BCTaHOBREHI
B Hauionansnomy gogatky. PekomeHgosanumu senu-
ynHamu €: dg = 100 MM i £ = 20 M.

NOTE: The values for D/tnin may be given in the
National Annex. The following values are recommen-
ded: val 240 = 70; val 360 = 80; val 415=92;val 480 =
= 106.

(4) The depth of cover over the top of the pipeline
should not exceed D, This criterion is not ap-
plicable if it can be demonstrated that the effective
load at the top of the pipe does not exceed G 4.

NOTE: The values for D.,er and Ggg may be given in
the National Annex. The following values are recom-
mended: Dgyyer = 2,5 M and Ggg = 65 kN/m?.

(5) The specified wall thickness s, used in the
pipe should not be less than tg,e¢ i, MM.

NOTE: The value for tyecmin May be given in the
National Annex. The following value is recommended:
tspec,min = 4,8 mm.

(6) The differential settlements from consolidation
should not exceed d, mm. This differential settle-
ment should increase gradually from zero to the
maximum value and back to zero over a distance
of at least 21 m as indicated in Figure 5.1.

NOTE: The values for d;and ¢may be given in the Na-
tional Annex. The following values are recommended:
ds =100 mm and ¢ =20 m.
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PucyHok 5.1 — Mexi HepiBHOMIPHOro OCigaHHA 3 peKOMEHO0BAHMMK BEMNUYMHAMN

Figure 5.1 — Figure Limits on differential settlements with recommended values

(7) OcigaHHa npu 6yaiBHULTBI HE NOBUHHO Nepe-
BULLYBaTW 3HAYEHHA, OYiKyBaHe Npu 3BUYAWHIN
npakTuyi dyaisHuuTBa TPYGONPOBOAY, KONU HE
BXMBalOTb CneuianbHuX 3axoais.

(8) Tpybonposifi He NOBMHEH nNepeTuHaTu nno-
IUMHA NOTEHUIMHOro pOo3BUTKY TpilmHM abo
OCiAaHHA I'pyHTY.

(9) Mepepis TpybonpoBoay He NOBAUHEH MaTH BU-

FUHIB 3 pafliycoM MeHLe HixX XD,

Mpumitka. BenvunHa x mMoxe 6yTu BCTaHoBneHa B

HauioHanbHoMy aogatky. PekoMeHaoBaHoo Benv4un-

Hoto €: X = 20 Mm.

(10) MakcumanbHa pisHUUA MK TemnepaTtypoto

NPy MOHTaXi i MakcumanbHo abo MiHiManbHOK

TemnepaTypor ekcnnyarauii Tpybonposogy, B

3anexXHOCTi Big 06CTaBUH, He NOBUHHA nNepeswm-

wysatun T°C.

Npumitka. Benuuvha T moxe 6yTn BCTaHOBNEHa B

HaujoHanbHoMmy gogaTtky. PekomeHaoBaHO Benuuu-

Hoto €: T =35°C.

(11) NosHwit iHTEepBan TeMnepaTyp NOBUHEH 3HA-

xoautuca Mk T1°CiT,°C. Y pasi nigHATTA I'pyHTY

npu Nnpomep3aHHi nocunaTbes Ha EN 1594.

Npumitka. Benuunam T, i T, MOXyTb 6yTM BCTaHOB-

neHi B HauioHansHoMmy aopatky. PexoMeHaoBaHWMMU

senuumHammn €: Ty =-40°Ci T, = +60 °C.

(12) Y pasi BUKOpUCTaHHA BUIUHIB 3 pafiycom

meHwe Hix y D, HeobxigHo, wo6 BukoHysanucs

HaCTYNHi KpUTEPIi:

~ Ana Tpybonposopis 3 giameTpoMm D, o He
nepesuwye Dy, i 3 ropu3oHTanLHUMN BUTMHA-
MU MakCUMarnbHa PisHULA MK TeMnepaTypoto
npy¥ MOHTaxi i MmakcumanbHo abo MiHiManb-
HOIO TeMnepaTypolo He MOBUHHA NepeBuLLY-
Batn 73°C.

- ansa Tpybonposogis 3 Dy < D, BiacTaHb MiX ro-
PU3OHTaNbHAMKM BUMMHAMKM NOBUHHA NEepeBU-
wyeaTtu [.
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(7) The construction settlement should not ex-
ceed the values expected in normal pipeline con-
struction practice, in which no special measures
have been taken.

(8) The pipeline should not cross potential frac-
ture planes or areas of mining subsidence.

(9) The pipeline section involved should not in-
clude bends with a radius smaller than xD,,.

NOTE: The value for x may be given in the National
Annex. The following value is recommended: x = 20.

(10) The maximum difference between the instal-
lation temperature and the maximum or minimum
service temperature of the pipeline, as applicable,
should not exceed T°C.

NOTE: The value for T may be given in the National
Annex. The following value is recommended: T=35 °C.

(11) The overall temperature range should lie be-

tween T1°C and T, °C. In the case of frost heave,

reference should be made to EN 1594.

NOTE: The values for Ty and T, may be given in the

National Annex. The following values are recommen-

ded: T{=-40°Cand T, =+ 60 °C.

(12) In the case where bends with a radius smaller

than y D, are used, the following criteria should be

satisfied:

~ For pipelines with diameters D, not greater
than D, and with horizontal bends, the maxi-
mum difference between the installation tem-
perature and the maximum or minimum
temperature should not exceed 73°C.

— For pipelines with D, < D,, the distance bet-
ween horizontal bends should be greater
than [.
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Mpumitka. Bennunikm y, T;, Dy i I MoxyTe ByTu BCTa-

HoBeneHi B HawioHaneHoMy AogaTtky. PekomeHAoBaHu-

MU BenuunHamu €: y = 20; T3 = 20 ° C; D, = 300 Mm;

Do= 450 Mmil=2,0m.

(13) Ans nepeTuHis, NpoknageHux 3a 4ONOMOrow

DypiHHA abo nigHiMaHHA 4OMKPAaTOM 3 BUKOPWUC-

TaHHAM ByaiBenbHUX nornubneHb i 3acTocyBaH-

HAM BWUIMMHIB 3 pafiycoM MeHwe HiX z D, B

OyaisensHOMY NOrNMGneHHi, HeobxiaHo, Wob Bu-

KOHYBanucs HacTynHi kpuTepii:

— npu oOUMCREHHI TOBLUMHN CTIHKW BUrMHIB BU-
KOPUCTOBYIOTb KOeiUiEHT HaBaHTaXeHHA yg
(ax Anst nepeTuny);

— ana D, < D, MM BUIUH NOBUHEH ByTKU po3Ta-
LoBaHWit 6inA 6inbLwoi cTOpoHK ByaiBeNbHOroO
nornUBNeHHs.

— Ana npamux Tpy6 BigHoweHHA D /L. mae
BignosiaaTy:

NOTE: The values for y, T3, Dy and | may be given in
the National Annex. The following values are recom-
mended: y=20; T3=20° C; D; =300 mm; D, =450 mm
and/=2,0m.

(13) For crossings that are installed by means of
boring or jacking, using building pits and where
bends with a radius less than z D, are applied in
the building pit, the following criteria should be
satisfied:

- in the wall thickness calculation of bends a
load factor yg should be used (as for the cros-
sing).

- for Dy < D, mm the bend should be located at
the field side of the building pit.

- for straight pipes the DJt;, ratio should sa-
tisfy:

ans (for) f,q = 240 H/mmZ (N/mm?): D/t < Ben. (val) 240, (5.5)
ans (for) f, ; = 360 Himm? (N/mm?): D/t,; < Ben. (val) 360, (5.6)
ans (for) f, ;=415 H/mm2 (N/mm?): D/t < Ben. (val) 415, (6.7)
ans (for) f, 5 = 480 HimMm? (N/mm?): D/t < Ben. (val) 480, (5.8)

Mpumitka. Benuuunm z, yg, Dy 12 D/t MOXYTb ByTH
BcTaHoeneHi B HauioHanbHOMy gogaTky. Pekomengo-
BaHUMM BenuunHamu €: z = 20; v = 1,82; D, = 450 mm;
Ben. 240 = 57; sen. 360 = 61; Ben. 415 = 70; Ben.
480 = 81.

5.1.2 Memod ananisy y eunadky, akujo ymoeu
memody cnpoujeHoz20 obvucnerHHsn He dompu-
MaHi

(1) Nig3emHi Tpybonposoau NoBuHHi ByTn cTBO-
peHi 3a 3pa3komMm 6anok, nigTpuMysaHux NPoCTo-
poBOK KOHdpirypadieto. Npu MoaenoBaHHI Npy-
XXUHKM NOBWHHI IMITyBaTU BNACTUBOCTI PPYHTY, AK
BCTAHOBMEHO Ha PUCYHKY 5.2:

(2) Mpwv aHnanisi cnig BpaxyBaTtu HENiHINHWA xa-
pakTep Pi3HUX NPYXUH IPYHTY.

Mpuwmitka. Ak npaeuno, gna AaHoi cucremu Heobxig-
HWK aHani3 MeTogomM CKiIH4eHHUX enemMeHTIB.

(3) BuxigHnumu aaHMMu Ans aHaniay noBuHHI 6yTu
BNACTUBOCTI I'PYHTY, BNAacTUBOCTI Tpybonposoay,
ocCigaHHs (nepemilleHHs) Ta iHwi Aii.

Mpumitka. Heobxiani xapakrepnctnku TpyGonposoay
BiAHOCATLCA A0 Aiarpamy 3ruHanbHUA MOMEHT — BUK-
PUBNEHHS i, NP1 BUHUKHEHHI KPYUYEHHS, Aiarpamu Kpy-
TUNbHUA  MOMeHT — obeprtaHHA. Qopmynu  ans
OTPMMaHHS AaHUX diarpaM HasefeHi y goaarky A.

NOTE: The values for z, v, D, and Dg/t;, may be
given in the National Annex. The following values are
recommended. z = 20; y¢ = 1,82; D, = 450 mm; val
240 = 57; val 360 = 61; val 415 = 70; val 480 =81.

5.1.2 Method of analysis if the conditions for
the simplified calculation method are not met

(1) Buried pipelines should be modelled as beams
supported by a three — dimensional configuration.
in the modelling the springs should represent the
properties of the soil, as indicated in Figure 5.2:

(2) In the analysis, account should be taken of the
non — linear character of the various earth springs.

NOTE: In general, a finite element analysis is needed
for this system.

(3) The input data for the analysis should be the
soil properties, the properties of the pipeline, the
imposed settlements (displacements), and other
actions.

NOTE: The required properties of the pipeline relate to
the bending moment — curvature diagram and, where
torsion occurs, the torsion moment — rotation diagram.
Expressions to obtain these diagrams are given in
annex A.
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a — nonepeyHa BepPTUKansHa NpyXuHa rpyHTy
b — nonepeyHa ropusoHTansHa NPyxuHa rpyHTy

C — NO340BXHA (DPUKLUIAHA NPYXUHA I'PYHTY (TaKOX
pUKUiAHA NPY>KUHA I'PYHTY, LLIO NPALYIOE HA KPYUEHHS)

a lateral vertical earth spring
b lateral horizontal earth spring

(c) longitudinal frictional earth spring (also torsional
frictional earth spring)

PucyHok 5.2 — CxemaTtu4yHe 3o06paxeHHs Tpybonposogy 3 "npyxuHamu rpyHTy"

Figure 5.2 — Schematic view of a pipeline with "earth springs"”

(4) 3 BMule BCTAHOBIEHOIO NPOCTOPOBOrO aHa-

nisy 6ankM BA3HaYaloTb HACTYNHI BENUYUHU Ha

KOXHOMY nonepevHoMy nepepisi Tpybonposoay:

— 3rMHanbHUA MOMEHT i BUKPUBNEHHS;

— KpyTUnbHWUA MOMEHT | 0bepTaHHs;

— HOpManbHa cuna i NofoBXeHHs abo 3MeH-
WEHHA AOBXUHWY;

— cuna 3cysy i Aedpopmauia 3cysy;

— TWUCK I'PYHTY i NEPEMILLEHHS;

— TepTs I'PYHTY i BIANOBIAHI NEPEMILEHHS.

(5) binbw NOBHI NepeBipkK BCiEi CyKyNHOCTi Ae-

dopmauin MOXHa NPOBECTU, BUKOPUCTOBYIOYU

BCEBIYHUIA NPYXHONNACTUYHUIA aHanis nonepey-

HOro nepepisy, AK BCTAHOBNEHO B AoAaTKy A.

Mpumitka. Mopanbuli BkasiBkk Ta iHopmalilo Wwoao

pO3paxyHKy rpaHWYHOro CTaHy nigsemHux Tpybonpo-

BOAIB MOXHa OTpUMaTH 3 goaatky A abo 3 "PospaxyH-

Ky nigsemHux TpybonpoBoAiB 3 ypaxyBaHHAM nnac-

TUYHUX gedopmauin B obnacTtax ocigaHHs" [pec-

Hirr A. M., HERON, Ttom 31, u. 4, 1986; a6o iHwunx

ny6nikauii, sk BctaHoBneHo B goaartky C.

5.2 Nepesipka rpaHUYHOroO CTaHy 3a HECY4OlO
3aaTHicTio

5.2.1 LS1: Po3pue

(1) HanpyxeHHs, 10 BUHUKaKTL Npy aHaniai, no-
BUHHI BignoeigaTu yMmoBi nnacTtuyHocTi Miseca:

(4) From the above three — dimensional beam
analysis, the following values should be deter-
mined at every cross - section of the pipeline:

— bending moment and curvature;

— torsional moment and rotation;

— normal force and lengthening or shortening;

— shear force and shear deformation;
— earth pressure and displacements;
— earth friction and corresponding displacements.

(5) More complete checks of the complete set of
deformations may be made using a comprehen-
sive elastic — plastic cross section analysis as set
out in annex A.

NOTE: Further guidance and information on limit state
design of buried pipelines can be obtained from either
annex A; or Gresnigt, A.M. "Plastic Design of Buried
Pipelines in Settlement Areas”, HERON, Vol. 31, No .4,
1986; or other publications as given in annex C.

5.2 Ultimate limit state verification

5.2.1 LS1: Rupture

(1) The stresses resulting from the analysis
should satisfy the von Mises yield criterion:

C o Ed =\/G§ +Gf, ~OxCy +31§y o (5.9)
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5.2.2 LS2: O6mexeHHss nnacmu4yHux deghop-
mayii

(1) MakcumansHa aedopMallis npu po3TATY €.,
He MOBWHHA NEepeBUUlYBaTW rpaHn4Hy aedop-
Mauito € gy, BCTAHOBMNEHY B 4acTUHi 3.4.

(2) Cnin Hao4HO Noka3aTw, Wo cTiHka Tpybu 3 30-
HaMW 3BapHUX LUBIB i 4ONYCTUMUMU PO3PUBEMMU
Mae 3aaTtHicTb A0 Aedopmalii (rpaHuydHy nedop-
Mauito), HeobxiaHy ANA aHanisy KOHCTPYKUii.
5.2.3 LS3: fQechopmauin

(1) Ansa 3anobiraHHs NO3Q0BXHLOMY BUIMMHY MO-
nepe4vyHoro nepepisy BHacnigok BTPaTH CTINKOCTI
HeobxiqgHO 0obBMeXuUTU HaamipHe BUKPUBIEHHA
nonepe4vHoro nepepisy y BUrnNsgi BTpatu Kpyrnoi
cdopmu nepepiay.

(2) NapameTp BTPATH KPYrNoi hopmu nepepisy a,
AKAW BU3HAYAETLCA HACTYNHNUM YMHOM:

a=

noBuHeH 6yt obMexeHWn A0 BenuynHu a
AKa BU3HAYaETLCA HACTYMHAM YNHOM:

max’

Dmax ~Dmin

17T Y YT e 1A

5.2.2 L S2: Plastic strain limitation

(1) The maximum tensile strain g,,, should not
exceed the limit strain g, 5, defined in Section 3.4.

(2) It should be demonstrated that the pipe wall
with weld zones and allowed discontinuities has
the strain capacity (limit strain) required for the
structural analysis.

5.2.3 LS3: Deformation

(1) To prevent snap-through buckling of the
cross-section, excessive cross-sectional distor-
tion in the form of ovalisation should be limited.

(2) The ovalisation parameter a, given by:

, (5.10)

should be limited to the value a,,,, given by:

8max = XDe . (5.11)

Mpumitka. Benuunna x moxe 6yTu BCTaHoBNeHa B
HauionanbHomy aopgatky. PekomMeHA0BaHoKw Benuyn-
Hoto €: x = 0,05. '

(3) MicueBuit NO3NOBXKHIA BUTWH OLLIHIOIOTb, BUKO-
puUCTOBYIOUM KpUTUYHY Aedpopmadilo e.. [na
OUiHKN £, B nepuly uepry HeobXingHO ouiHWTK
BTpaTy Kpyrnoi opMu nepepisy BHACNIAOK He-
PIBHOMIPHOTO TUCKY I'PYHTY, BUKOPUCTOBYIOHU Na-
paMeTp a, A€ a@ — MNONoBMHAa 3MiHK B [iameTpi,
BUKANKAHOI TUCKOM I'PyHTY. BenuuuHy a nortim
BUKOPUCTOBYIOTL ANA BU3HAYEHHA pafiyca Mic-
LIEBOrO BUKPUBIEHHS 1, B HAWbinbL cTUCNKX Yac-
TUHax kona, Ane. pucyHok 5.3. TUCK p BBaXawTb
NO3UTUBHWUM Y BUNAOKY BHYTPILUHLOMO TUCKY | He-
TaTMBHUM Y pasi 30BHILUHBOrO TUCKY.

(4) Kputnuny BenuunHy aedopmadii npy cTucky
€cr OTPUMYIOTb 3 HACTYMNHOI OPMYNU:

NOTE: The value for x may be given in the National
Annex. The following value is recommended: x=0,05.

(3) Local buckling should be assessed using the
critical strain ¢, To evaluate ¢, the ovalisation
due to non — uniform earth pressure should first
be evaluated using the parameter a, where a is
half of the change in the diameter caused by earth
pressure. The value of a should then be used to
determine the local radius of curvature r, at the
most compressed part of the circumference, see
figure 5.3. The pressure p should be taken as pos-
itive in the case of internal pressure and negative
in the case of external pressure.

(4) The critical value of the compressive strain ¢,
should be obtained from the following:

2
e =025 00025+ PO Ll ans (for) 2 <60, (5.12)
o Et o] t
t pro lo] o
egr =010 +3000( 20 | 1 gng (for) 10 > 60, (5.13)
ro Et ) p t
B SIKiA in which:
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PucyHok 5.3 — Pagjyc r, 8 nonepe4yHomy nepepisi 3 BTpaTolo Kpyrnoi hopmu
Figure 5.3 — Radius r, in an ovalised cross section

r

= . 14
ro 33 (5.14)
1-"2
r
(5) HeobxigHo nokasaTtu, LWo: (5) It should be shown that:
Emax = Ecr - (5.15)

(6) Y Tpybonposoaax npu 30BHILLHLOMY TUCKY He-
obxigHO OoocCnimKyBaTU MOXINUBE CNMOLWYBaHHSA
nonepeyHoro nepepisy, BUKOPUCTOBYIOUN NOJIO-
xeHHss EN 1993-1-6.

(7) 3a HasiBHOI MOXNWBOCTI 3aranbHOi BTpPaTu
CTiIAKOCTi NPU 3ruHi NPOEKT OLiHIOTb, BUKOPUCTO-
Bytoun nonoxeHHst EN 1993-1-1.

5.2.4 LS4: Bmoma

(1) NpoekT nosuHeH Bignosigatn EN 1993-1-9.
MpumiTka. Ha iHwi cyTTeBi CTaHRapTX 3 BTOMHOIO Ha-
BaHTaXeHHs Moxe OyTW HaBefeHe MNOCUNaHHA B
HauioHaneHOMY foaaTky.

5.2.5 LS5: Bumik

(1) Mpwn npoekTyBaHHi HeobxigHO BpaxysaTn
HacniakM MOXNUBOTO BUTOKY BMICTy Tpy6onpoBo-
Ay BHaAcCnigoK Npu4MH, BIOMIHHWX BiO Po3pusy
CTiHkM Tpybu (Hanpuknag, BHacnigok HepocTat-
HbOI FrepMeTUYHOCTI 3'egHaHb abo BHacniQoK Ko-
pos3ii, abo ain TpeTboi ocobu).

(2) MocunaloTecA Ha BIiQNOBIgHI CTaHAapTW, Ha
SIKi HaBeEeHO NOCUNAaHHSA.

5.3 MNepesBipka rpaHUYHOrO CTaHy
eKkcnnyartauiiHoi npupaTHocCTi

(1) Mepesipka rpaHU4HOro CTaHy excrinyaraduid-
HOT npuaaTHocTi LS6, LS7 i LS8 noBuHHa 3aao-
BONbHATHM KpUTepiasM NpPUOaTHOCTI JO eKcrnnya-
TaUil, WO BiAHOCATLCA 40 BTpATU KPYrioi dopmuy,
BiAXUIEHHS, BiOpaLil i BUTOKY.
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(6) In pipelines under external pressure, the pos-
sible collapse (implosion) of the cross — section
should be investigated, using the provisions of
EN 1993-1-6.

(7) Where there is potential for overall flexural

buckling, the design should be assessed using
the provisions of EN 1993-1-1.

5.2.4 LS4: Fatigue

(1) The design should satisfy EN 1993-1-9.

NOTE: Other relevant standards for fatigue loading
may be referred to in the National Annex.

5.2.5 LS5: Leakage

(1) The consequences of possible leakage of the
contents of the pipeline, due to causes other than
rupture of the pipe wall (e.g. due to insufficient
tightness in the connections, or due to corrosion
or third party activities) should be taken into ac-
count in design.

(2) Reference should be made to the relevant ref-
erence standards.

5.3 Serviceability limit state verifications

(1) The verification of the serviceability limit states
LS6, LS7 and LS8 should satisfy the serviceability
criteria concerning ovalisation, deflection, vibra-
tion and leakage.
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(2) MocunaloTbes Ha BiANOBIAHI cTaHAAPTU, Ha
SIKi HaBeAEeHO NOCUNAaHHA.

(3) Kputepii ans KoXHOro rpaHUYHOro CTaHy ekc-
nnyarauiiHoi npuaaTHOCTI (Hanpuknag, wopo
BMMOI [0 BHYTPIlWHbOrO OYMLIEHHA CKpebKom)
MOXYyTb 6YyTY BCTAHOBIEHI 32 Y3rofDKEHHAM MiX
NPOEKTYBaNbHUKOM i 3aMOBHUKOM.

(4) CneuiankHi Mexi BUTOKY MOXyTb ByTu BCTa-
HOBIEHi 38 Y3roOKEHHSIM MDK NpOEKTyBanbHW-
KOM, 3aMOBHWKOM Ta BigNOBIAHUM OpraHoOM
BNaav 3anexHo Big yMOB NPoeKTyBaHHs (Hanpuk-
nag, xapakrep Tpybonposoay, Noro BMIicCT i HaB-
KOMVLLHE cepenosuLle).

6 ACIMEKTU NPOEKTYBAHHA,
BUITOTOBJIEHHA TA MOHTAXY
KOHCTPYKUIA

(1) MNoBWHHI BMKOHYBaTUCA BMMOrM BiANOBIAHMX
3acTOCOBYBAHUX CTaHAAPTIB.

(2) Jo BUroTOBNEHHS Ta MOHTaXY 3aCTOCOBYIOTb
sianoeigHi nyHktn EN 1090-2,

(2) Reference should be made to the relevant ref-
erence standards.

(3) Criteria for each serviceability limit state (e.g.
in relation to pigging requirements) may be
agreed between the designer and the client.

(4) Special limits on leakage may be agreed be-
tween the designer, the client and the relevant au-
thority, depending on the design conditions (e.g.
the nature of the pipeline and its contents and the
environment).

6 STRUCTURAL DESIGN ASPECTS
OF FABRICATION AND ERECTION

(1) The requirements of the relevant application
standards should be met.

(2) For fabrication and erection the relevant clau-
ses of EN1090-2 apply.
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OOOATOK A
(mosigkoBun)

AHARNI3 OMNOPIB, AEPOPMALIN,
HAMPY)XXEHb | PO3THArB
MIA3EMHUX TPYBOMPOBOAIB

A.1 MeTop i chepa 3acTOCyBaHHSA aHanisy

(1) MeTop ananisy, sik npaBuno, cknagaeTbes 3
eTanis, yctaHoBneHux y (2)—(7) Huxye.

(2) 36ip BMXiAHUX aHWUX.

B 3anexHOCTi BiA xapakTepy Ta po3Mipy cuctemu
TpaHcnopTyBaHHA no Tpybonposoay HeobxiaHi
BUXiAHI AaHi ANs NpoLECiB pO3paxyHKy i NpoeKkTy-
BaHHS HanpyxeHHsi. BuxigHi aaHi aoknagHo pos-
rMAHYTI ¥ BIANOBIOHWUX CcTaHgapTax, Ha sKi
HaBegeHO NOCUNAaHHSA.

(3) CxemaTtuuHe 306paxeHHs Ta noAain Tpybonpo-
BOAY Ha YacTuHW ANs aHaniay.

3 meToto aHanisy Tpybonposig pa3oM 3 HaBaHTa-
XEHHAMU, WO BMAUBAIOTL Ha HBOro, CXEMATUYHO
306paxyloTh i 4iNATb HA YaCTUHW.

(4) BuanayeHHs ain i noegHaHe Ain, wo nignsra-
I0Tb PO3rNAAy NpyU aHanisi, i NoB'A3aHUX 3 HUMK
yacTkoBUX koedilicHTIB.

Mo cyTi, koXeH nepepia cuctemu Tpybonposoay
HeobxiaHO AocnigXyBaTv AN BU3HayYeHHNA edek-
TiB HaBaHTaxeHb, HaBegeHux B (1). Ha nigcrasi
U0ro BM3HaYalTb HaBaHTaXEHHSA, CYTTEBI 4nsA
KOXHOro nepepisy tpybonposogy. O6uncneHHs
3aCHOBYIOTb Ha PO3PaxYHKOBUX HABAHTAXKEHHSIX.
3acTocoBYBaHi BENWYUHW YaCTKOBUX KoediLlieH-
TiB 6epyTb 3 BIANOBIAHWUX CTaHAAPTIB, Ha AKi Ha-
BeleHi NOCMNaHHS.

(5) O6YMCNEHHs CUN, MOMEHTIB i BigHOCHUX ne-
peMilleHs.

Poanogain i po3Mipn cun i MOMeHTIB i, Ae ue He-
o0bxiaHo, pedopmadito Tpybonposogy HeobxigHo
BU3HAUYaTUN He TiNbKW B SIKOCTI (PYHKUIT AOBXUHW
3aMKHYTOI cucTemn Tpybonposoay, ane TakoX,
[e ue aouinebHo, B sikocTi OyHKUIT Yacy. Lle Takox
3aCTOCOBYIOTb A0 BMNUBIB, sIKi YUHUTL Tpybon-
poBia Ha HaBKONUILHE cepefoBulle (r'pyHT, Oono-
Py, KOHCTPYKUi 3 (piKCOBaAHOK TOYKOIO ONOPM i
KOHCTPYKLIT 3 OOLWIMBKOIO TOLLO).

(6) OBuncneHHs HanpyxeHb, po3Tsaris Ta aedop-
mMadii.

HeobxigHo BU3HAYMTV NO3UTUBHI | HEraTUBHI Benn-
YUHWU HaNPYXXeHb | PO3TAriB, SKi MOXYTb BUHUKHYTU
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ANNEX A
[informative]

ANALYSIS OF RESISTANCES,
DEFORMATIONS, STRESSES AND
STRAINS OF BURIED PIPELINES

A.1 Procedure and scope of analysis

(1) The analysis procedure generally consists of
the phases set out in (2) to (7) below.

(2) Gathering design data.

Depending on the nature and size of the pipeline
transportation system, design data are required
for the design and stress engineering processes.
These data are defined in detail in relevant refer-
ence standards.

(3) Schematization and sectioning of pipeline for
analysis.

For the purpose of analysis, the pipeline, together
with the loads acting on it, is schematized and di-
vided into sections.

(4) Determination of the actions and action combi-
nations to be considered in the analysis and the
associated partial factors.

in principle, each section of the pipeline system
should be investigated to determine the effects of
the loads referred to in (1). The loads which are
relevant to each pipeline section should be deter-
mined on this basis. The calculation is based on
the design loads. Values of partial factors to be
adopted should be taken from relevant reference
standards.

(6) Calculation of forces, moments and relative
displacements.

The pattern and magnitude of the forces and mo-
ments, and, where necessary, the deformation of
the pipeline should be determined, not only as a
function of the length of the completed pipeline
system but also, where appropriate, as a function
of time. This also applies to forces exerted by the
pipeline on its environment (the soil, supports,
fixed — point and casing structures, etc.).

(6) Calculation of stresses, strains and deforma-
tion.

The positive and negative values for stresses and
strains which can occur in the walls of the
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B CTiHKax enemeHTiB cuctemun Tpybonpoeoay, B
pasi HeobXifiHOCTI BKMYaluM aianasoH abo
aMmnniTyau i HacToTW 3MiH fAaHnX HanpyxeHb i/fabo
postari. [lpy BUHUKHEHHI B enemMeHTax Tpyb6on-
poBoAy NiABUWEHUX HanpyXeHb (Hanpuknag, y
BUrMHax) ix HeobxigHO BpaxyBaTu NpW aHanisi.
HesHauHi HanpyxerHs, gedopmaldii Ta gianaso-
HW He BKMIOYaloTh B aHania.

(7) OuiHoBaHHS.

HanpyxeHHs, po3Tar, aechopmadii Ta iHWi Benn-
YMHW, OTPUMAHI LUMSIXOM 3aCTOCYBaHHA po3pa-
XYHKOBUX HaBaHTaXEHb, HE NOBWHHI nepesuuly-
BaTU rpaHUHHUX BENMUYUH.

MNpuwmitka. Binbw noknaaHy iHpopMaLio 3 npeaMerTis,
PO3rNAHYTUX Y LUBOMY AO0AATKY, i BKa3iBKM AJ1S Npak-
TUYHOrO aHanidy MoxHa otpumatu 3 "Po3paxyHky
nia3emMH1X TpyGoNpoBoAiB 3 ypaxyBaHHAM NAaCTUYHKUX
nedopmauin B obnactsx ocigaHHs", lpecHirt AM.,
HERON, tom 31, Ne 4, 1986; Ta 3 iHwmx nybnikauin, sk
BCTaHOBNEHO B gogatky C.

A.2 AHani3 gnsa npaMux Tpyo
A.2.1 BusHa4yeHHS1 OCHOBHUX napamempis
CepepHin pgiameTp

elements of the pipeline system should be deter-
mined, where necessary including the range or
amplitudes and frequencies of variations in these
stresses and/or strains. Where increased stres-
ses occur in pipeline elements (for example at
bends), these should be allowed for in the analy-
sis. Insignificant stresses, deformations and
ranges need not be included in the analysis

(7) Assessment.

The stresses, strains, deformations and other val-
ues obtained by application of the design loads
shouldnot exceed the limiting values.

NOTE: Further information on the subjects in this
annex and guidance for practical analysis can be
obtained from: A.M. Gresnigt "Plastic Design of Buried
Pipelines in Settlement Areas", HERON, Vol. 31, No.4,
1986, and from other publications as given in annex C.

A.2 Analysis for straight pipes
A.2.1 Definitions of key parameters
Mean diameter

D =D, —t.

MapameTp BTpaTth Kpyrnoi hopmu

Ovalisation parameter

a = (Dmax ~Dmin) / 4.

CepenHin pagiyc Tpybn

Mean radius of a pipe

r=D/2.

MnacTu4HWin MOMEHT NoNepPeYHoro nepepiay Tpyou

Plastic moment of the pipe cross section

—Ar2
M, =4r<tf,.

MpyXHWUI MOMEHT nonepeyHoro nepepisy Tpyoum

M, = nrtf,.

BukpueneHHa nonepeyHoro nepepidy Tpyomn npm
NPY)XXHOMY MOMEHTI

Ce =

MOMEHT CTiHKW 3 OBLUMBKOK Ha OQUHALIO LUMPK-
HW B KiHUI NpyXHOi obnacTi

Elastic moment of the pipe cross section

y

Curvature at the elastic moment of the pipe cross
section

E;.
Shell wall moment per unit width at the end of the
elastic region

mg =t%f, 16

TpannuHUin NNacTUYHUA MOMEHT Ha OAWHULIO
LUMPUHM CTIHKA 3 06LINBKOIO

Full plastic moment per unit width of shell walil
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mp:tfy/4.

MnactyyHa HopManbHa cuna Ha OaMHULIO WNPK-
HU CTiHKU 3 OBLUBKOK

" pe fy NPUIAMaloTb TakuM, WO AOPIBHIOE fy,d.

Mpumirtka. 3 METOIO CNPOLUEHHSA IHAESKCU B LILOMY A,0-
DaTKy CKOPOUylOTb, Ofyckatouu no3Hakn d,Rd Ta Esd.

A.2.2 Popmynu e3aemMolii

(1) Ha pucyHky A.1 npeactasneHo NokasaHHs
BNNUBY OEAKUX iHWKX Ail, Takux 9K HopmMansHa
cuna, cuna 3cyBy, BHYTpIWHIA TUCK i HaBaHTa-
XEHHS I'PYHTY, Ha giarpaMy MOMEHT-BUKPUBIEH-
HA ANA npaAMoi Tpyou.

Plastic normal force per unit width of shell wall

where £, is to be taken as f,, 4

NOTE: For reasons of simplicity, the indexes in this
annex are abbreviated by omitting the d,Rd and Esd
notations.

A.2.2 Interaction expressions

(1) Figure A.1 gives an indication of the influence
of several other actions such as normal force,
shear force, internal pressure and earth loading
on the moment — curvature diagram for a straight
pipe.

(1)

(2)

1 — 6e3 iHwunx ain
2 — 3 iHLIMMUY OiSMK, TAKUMKU AK BHYTPILLHA CUNa, cuna

3CyBY, BHYTPILUHIA TUCK i HABAHTAXEHHA FPYHTY, WO
HaAalTb 3MEHLEeHi BeNUYMHU ONA 3rMHAnbHUX MO-

MeHTiB M, i Mg (M i M; BiANOBIQHO) | SMEHLLEHY BENU-

4nHy Cg Ans BukpuBneHHs Ce

-

C

1) Without other actions

2) With other actions such as normal force, shear
force, internal pressure and earth loading, giving
reduced values for the bending moments M, and M,

(M, and M; respectively) and a reduced value C; for
the curvature C,.

PucyHok A.1 — [liarpama MOMEHT-BUKPUBNEHHA ANA NpsiMoi Tpy6bu

Figure A.1 — Moment — curvature diagrams for a straight pipe

(2) Ha pucynky A.2 npeactaeneHi nokasaHHs
MOMUTWBOI AiarpaMu MOMEHT-BUKPUBNEHHS ANSs
nNpsiMoi TpyOu, Lo HeECe HaBaHTaXEHHSN Bif iHLUMX
Ain, Taknx AK HOopmanbHa cwna, cuna 3cysy,
BHYTPILLHIA TUCK, TUCK I'PYHTY.
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(2) Figure A.2 gives an indication of the possible
moment — curvature diagram for a straight pipe
loaded with several other actions such as normal
force, shear force, internal pressure, earth pres-
sure.
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PucyHok A.2 — [liarpama MOMEHT-BUKPUBAEHHSA ANns npaMoi Tpybu, sika Takox Binobpaxae iHwi Ail

Figure A.2 — Moment — curvature diagram for a straight pipe also indicating other actions

(3) Ha pucyHky A.3 npeacraeneHun 6esnocepepn-
HbO NepedaHuin TUCK I'PyHTY Q, HENpAMURI nepe-
[aHWA TUCK [PYHTY (peakuis onopu) Q; |

eKBiBaNeHTHWUIA TUCK I'PYHTY Qgq ANA Nepepadi Q;

BENMUUUHI Q, AKa Oa€ TaKi X cepefiHi MOMEHTH
CTIHKM 3 OBLMBKOID B HaNPsMKY Y3[0BX OKpYX-
HocTi, sk i Q;.

tefveviveeQ,

a

Y Y
\J5/

(3) Figure A.3 gives the directly transmitted earth
pressure Qg, the indirectly transmitted earth pres-
sure (support reaction) Q; and the equivalent
earth pressure Qg to transform Q; to a quantity
Q that gives the same average shell wall mo-
ments in the circumferential direction as Q;.

vy "+fhoeq

ﬂ:ﬁ]a L

fav a

~ Yy 3
Y B
‘tjltﬂai ug ‘qu

PucyHok A.3 — HaBaHTaxeHHs r'pyHTy Qg , Q;i Q

eqr LUO BMIIMBAIOTL Ha NoONepeYHni nepepis

Tpybonposogy

Figure A.3 - Earth loads Q,, Q; and Qeq acting on the pipeline cross section

(4) NosHui onip nnacTu4HUM gedopmadism npu
BUruHi M,, nonepeyvHoro nepepisy npamoi Tpybu,
WO Hece 30BHILUHE OCbOBE HABaHTaXeHHA F,
MOXXHa OTpuUMaTH 3:

(4) The full plastic bending resistance M,,, of the
pipe cross — section of a straight pipe loaded by
an external axial force F may be obtained from:
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17
Mm +( Nm =1, (A1)
Mpdtr ditr
Ny =F —pnr?, (A.2)
~Ae: where:
M, — MakcumanbHuit 3ruHanbHUA MOMEHT Npu M,, is the maximum bending moment at full plas-

NOBHIA NNAaCTUYHOCTI;

N, — MakcumansbHa filoya HopMarnsHa cuna npu
NOBHI NNAaCTUYHOCTI.

(5) Onip npu 4yucTOMYy 3IMHI BW3HA4YalOTb 3a
hopmynoio:

ticity;

N,, is the maximum effective normal force at full
plasticity.

(5) The resistance under pure bending is given by:

v M,

Mogyy =Mp, 1—— , (A.3)
par il Vpr Mtpr
B AKiN in which:

My =ghMp Ry (A.4)

C1 C2
=—+ £, A5
9=%"3 (A.5)

2
h=1-22, A.6
37 (A.6)

{6) Onip Nnpx YNCTOMY OCLOBOMY CTUCKY BU3HaYa-
10Tb 32 hOPMYoLo:

(6) The resistance under pure axial compression
is given by:

2
"4 M,
Npatr =Npr 1-(—+ J , (A7)
pa P Vpr Mtpr
B AKil in which:
Np, =ng ) (A.8)

(7) KoediuieHTamu, WO NEpeTBOpPiOOTL BNACHY
MilJHICTb Y BUIMH abo CTUCK, €:

(7) The factors modifying the fundamental
strength in either bending or compression are:

Mpr = gMy, (A.9)
2 2
M,, = -~ rrltfy (A.10)
tp _\/-3—

M, = 4r?ty (A.11)
N, = 2nrtfy , (A.12)
Vor =gV, , (A.13)

4
Vp = _E,tfy , (A.14)
n m
c1 :\/4—3(_y -2«/5‘ / , (A.15)
np mp
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n 2
Cy = 4—3[_JLJ :
Np

(8) OcboBy cuny TEKY4OCTi N1y Ha OAMHNLIIO LUIMPNHN

CTiHKW 3 OBLUMBKOIO BU3HAYAKOTb HaCTynHUM YUHOM:

(A.16)

(8) The yield axial force n, per unit width of shell
wall is found as follows:

Ny =Nyqg +Ny +Nyp (AAT)
nyq =025Qy +0,125Q; , (A.18)
nye =020 M’;’C , (A.19)
Nyp =pr, (A.20)

np =tf, . (A.21)

(9) MoMeHT TekyyoCTi m, Ha OAVHULIO LIMPUHN

J1McTa BM3Ha4yaloTb HacTynHMM HYMHOM!

(9) The yield moment m,, per unit width of plate is
found as follows:

my =Myg +My +My, (A.22)
my =0,071M,,Cnq , (A.23)
my, = —pra, (A.24)
Myq =Mygq +Mygi (A.25)
Myqd = O,ZSer(1 —0,25(sin%+sin§Dno : (A.26)
My =0,25Q,-r(0,5—0, 253in%)n0 : (A.27)
no =1+2, (A.28)
-
m,, =0,25t%fy . (A.29)

(10) Baxnueumu € HacrynHi chopmynu:

(10) The following expressions are of value:

2 —sinl
4-sin2 _sin B
2 2
M, = nrtly (A.31)
mg = -;-tzfy . (A32)

A.2.3 fliacpama MOMeHM-8UKPUBIIEHHS

(1) MNpyxHy 4acTuHy agiarpaMyv MOMEHT-BUKPUB-
NeHHs, Ik Ha pUcyHky A.2, MoxHa nobyaysaTtu 3
3acTOCyBaHHAM HacTynHux popmyn.

M =El,C,

ae:

A.2.3 Moment-curvature diagram

(1) The elastic part of the moment — curvature dia-
gram, as in figure A.2, may be constructed with
the following expressions.

(A.33)

where:
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El.y — 3MeHweHa (BHacnigok BTpaTW Kpyrnol

hbOpMMU) XKOPCTKICTb NPU 3ruHi TpyOu:

El e =Enr3t(1~1,5§—j,
r

a' - sTpaTta kpyrnoi cpopmn npn C = C;.

(2) MpyxHo-NNacTUYHY 4YacTuHy fAiarpamu Mo-
MEHT-BUKPUBIEHHSA, SIK Ha PUCYHKY A.2, MOXHa rno-
6yayBaTy i3 3aCTOCYBaHHSIM HacTynHuX bopmMyn.

El o4 is the reduced (due to ovalisation) bending
stiffness of the pipe:

(A.34)

a' is the ovalisation at C = C;.

(2) The elastic — plastic part of the moment — cur-
vature diagram, as in figure A.2, may be con-
structed with the following expressions.

M:MmO,S(_i +cos()](1—1,5§), (A.35)
sin® r
c=2%, (A.36)
D
gy = fy (E, (A.37)
p==, (A.38)
Ey
6 = arcsin(1/ ) npm (with) 0< 6 < 1/ 2 pe (where) p > 1, (A.39)

pe:
M — aruHanbHUn MOMEHT Npu BUKpUBIEHHi C;

C - BukpusneHHs Tpybu;

0 — napameTp, WO 3anexuTb Big MakCUManbHUX
nedopmadin NPy BUrMHi B OCbOBOMY HarnpsiMKy;

£ — MakcumanbHa gecopmauis nNpu BUIMHI B
OChLOBOMY HaMpPAMKY.

Mpumirtka. MNpyxHa 4acTuHa AiarpaMn MOMEHT-BMK-
PMBINEHHS 3aKiHUYeTbCA NpWn 0 = p / 2. 3ruHanbHWG Mo-

MEHT | BWKPMBMNEHHA B AaHiA Touvui BW3HA4aKTb
HacCTyMHUM YAHOM (TaKOX AUB. PUCYHOK A1 i A2):

*

n

where:
M is the bending moment at curvature C;
C is the curvature of the pipe;

0 is a parameter depending on the maximum
bending strains in axial direction;

¢ is the maximum bending strain in axial direction

NOTE: The elastic part of the moment-curvature
diagram ends at 8 =p/ 2. The bending moment and
curvature at this point are then given by (see also
figure A1 and A2) :

Mg = %Mo, (A.40)
) M

c, =22’m. (A41)
DM,

A.2.4 O6yucneHHss empamu Kpyanoi ¢popmu

(1) Mpu BUKPUBNEHHRAX, MEHLUNUX HDK Ce*, BTpaTy
Kpyrnoi coopmu i fedopmMallii B 0CbOBOMY HanpsMm-
KY i HaNPsIMKY B310BX OKPYXHOCTi MOXHa OTpuUMa-
TV WNAXOM 3aCTOCYBaHHA TEOPIi NPY>XHOCTI.

(2) MNpwn BUKkpUBNEHHAX, BiNbLUKMX HiX Cé, BTpaTy
Kpyrnoi coopmu i gedopmallii B 0CbOBOMY HaMpsim-
Ky i HanpsiMKy B300BX OKPYXXHOCTI OTPUMYIOTb,
BPaxoBYOYU NPUHLUN BiANOBIAHOCTI HOPMansHO-
My 3aKOHY po3noginy ans aedopmallin.

.36

A.2.4 Calculation of the ovalisation

(1) At curvatures lower than C; the ovalisation
and strains in axial and circumferential direction
can be obtained by applying the theory of elasti-
city.

(2) At curvatures larger than Cé the ovalisation

and strains in axial and circumferential direction
should be cbtained taking into account the nor-
mality principle for deformations.
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MNpumitka. Bkasiekn MoxHa oTpumatu 3 "Po3paxyHky
nig3emMHnx Tpybonposoaie 3 ypaxyBanHSM MNaCcTUHHUX
Aecdopmavin”, MpecHirtr A.M., HERON, tom 31, Ne 4, 1986;
Ta 3 iHWux nydnikauin, Ak BCTaHOBNEHO B godartky C.
MpumiTka. Y HacTynHUX NyHKTax HaBeaeHo Npubnus-
HUA meTopa, Takox ame. NEN 3650.

(3) Brparta kpyrnoi popmMu BUKNUKAHA FONOBHUM
YMHOM TUCKOM I'PYHTY, @ TakoX CKragoBUMU BU-
ruHy. BHYTPIWLHIA TUCK 3MeHLWye BTpaTy Kpyrnoi
cdhopmu ("ethekT BIAHOBNEHHA MNOYATKOBOI KOH-
irypauii”).

(4) Brtpata kpyrnoi dopMmu a cknagaetbca 3

MPYXHOI HaCTUHU a,, | NNacTU4YHOL YacTUHU ap,.

AZae, +ap, .

(5) MNpyxHy YacTUHy a, MOXHa 0B4UCNUTU Takum
YUHOM:

NOTE: Guidance can be obtained from: A.M. Gresnigt
"Plastic Design of Buried Pipelines", ERON, Vol. 31,
no.4, 1986, and from other publications as given in
Annex C.

NOTE: In the next clauses an approximate method is
given, see also NEN 3650.

(3) The ovalisation a is mainly caused by soil
pressure, but also bending contributes. The inter-
nal ressure reduces ovalisation ("rerounding ef-
fect").

(4) The ovalisation a consists of an elastic part a
and a plastic part a,,.

el

(A42)

(5) The elastic part a,; may be calculated as fol-
lows.

8¢/ =8qd-el t8gi-el T8c—el>

ae:
@gq,0/— BTPATA KPYrNoi hopmu, BUKNMKaHa beano-
cepefHiM TUCKOM I'PYHTY, SIK BCTAHOBNEHO Ha pu-
cyHKax A.2 i A.3. TUCK I'DYHTY Ha BEPXHIO YaCTUHY
NONepeYHoro nepepisy AOPIBHIOE JOMNOMIKHOMY
TUCKY I'PYHTY.

a =0,5k
qd.el yd El

8gi0i — BTPATa Kpyrnoi chopmu, cnpudmHeHa He-
NPAMUM TUCKOM FPYHTY, SIK BCTAHOBIEHO Ha pu-
cyHkax A.2 i A.3, Hanpuknag, peakuiew onop
BHACNiJOK HEPIBHOMIPHOIO ocigaHHs.

aq,-,e, =0, 5ky,'

a. o — BTpaTta Kpyrnoi oopMu, cnpuymHeHa Buk-
PUBNEHHSIM.

where:

8qq,¢ 15 the ovalisation caused by direct earth
pressure as is indicated in Figures A.2 and A.3.
The earth pressure on top of the cross section
equals the supportive earth pressure.

-

84,/ is the ovalisation caused by indirect earth
pressure as indicated in Figures A.2 and A.3, e.g.
support reactions due to uneven settlements.

(1+

a; ¢ Is the ovalisation caused by curvature.

3a

Jr-
:

3
Qur (A.43)

w

3a

)f” ,
-

Qdf3

w

(A.44)

5
8cel = CZ["(1+§€)ﬂr . (A.45)
1 d2 l,
ae: where:
kyd — KoediUieHT BiOXUNEHHSA, WO 3aneXuTb Bia kyd is the deflection coefficient dependent on the

cXeMu posanoginy 6e3nocepeqHbOrO TUCKY FPYH-
Ty, AesiKi BeNnuUuuHU HaBedeHi B Tabnudi A.1. Ta-
KOX OMB. PUCYHOK A.2;

ky,- — KOoeIUIEHT BIOXMNEHHSA, WO 3anexuTe Bif
CXeMW po3noainy HENpaMOro HaBaHTaXEHHSA
I'PYHTY, AesKi BenuuuHu HaBeaeHi B Tabnuui A.1.

Takox AMB. PUCYHOK A.2Z;

loading pattern of the direct earth pressure, some
values are givenin table A.1. See also Figure A.2;

ky; is the deflection coefficient dependent on the
loading pattern of the indirect soil load, some val-
ues are given in table A.1. See aiso Figure A.2;
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f, — Koedili€eHT BiAHOBMEHHSA MNOYaTKOBOI KOH-
hirypauii.

fy

Po— TEOPETUYHA BENUYUHA TUCKY CMNIOLLLYBaHHA.

Per

El,, — XOpCTKICTb NpU 3ruHi CTiHku TpyGu Ha oau-
HULIIO I0BXUHU (HMMZ/MM).

_3El,

f. is a rerounding factor.

= Per (A.46)
Per +P

p. is the theoretical value of the implosion pres-
sure.

2 (A.47)

El, is the bending stiffness of the pipe wall per
unit length (Nmm2/mm).

3

El, = — (A.48)

C — BUKPUBMEHHA.

= M =
El  Enrdd

(6) ®opmynu ansi BTpaTh Kpyrnoi chopmu 8qd-el i
@gle/ MPUMYCTUMO 3aCTOCOBYBATM [0 TWX nip,
NOKN MaKCUManbHWA 3rMHanbHWA MOMEHT B
CTiHLi TpyOu B HAaNPSIMKY B3A0BX OKPYXKHOCTI my,
hopiBHIOE mp,. dopmMmyna ana a _ AiicHa Ans BrK-

pusnexb o C,.

(7) Axwo Ha nonepeyHUA nepepiz BNNUBAKOTb
6eanocepeqHin TUCK FPYHTY | HenpsMUA TUCK
I'PYHTY, TO MakCUManbHUA 3rMHanNbHUA MOMEHT
BUNNMNBAE 3

12 —vz)'

C is the curvature.

M (A.49)

(6) The equations for the ovalisation agy¢ and
a4i.¢) May be applied until the maximum bending
moment in the pipe wall in circumferential direc-
tion m,,, equals m,. The equation for a_, is valid

for curvatures up to C;.

(7) If in the cross section both direct earth pres-
sure and indirect earth pressure act, the maxi-
mum bending moment follows from

myq = kmdeir(1 + f:—)f,, + Ko Q,-nr(1 + %]f,, . (A.50)
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Tabnuua A.1 — KoedilieHTH BigxuneHHn i MOMeHTy ans 6eanocepeHboro Ta HENPAMOro TUCKY TPYHTY

(Takox AMB. pUCYHOK A.2)

Table A.1 — Deflection and moment coefficients for direct and indirect earth pressure (see also
figure A.2)
KoediuieHT BiAXUNeHHa K; i koediuieHT MoMeHTy | KoediuieHT BigXnuneHHs ky,-i KoedilieHT MOMEHTY
Kp,q A5 6e3nocepenHbLOro TUCKY I'pyHTY K g NS BeanocepeaHbLOro TUCKY FPYHTY
Deflection coefficient k,; and moment coefficient | Deflection coefficient k,; and moment coefficient
k4 for direct earth pressure kg for direct earth pressure
o B o B
(rpagycw) | (rpapycwm) Kyq Kmd (rpagycn) | (rpagycwm) Kyg Kmd
(degrees) | (degrees) (degrees) | (degrees)
180 0 0.116 0.294 - 0 0.074 0.239
180 30 0.113 0.235 - 30 0.071 0.179
180 60 0.105 0.189 - 60 0.064 0.134
180 90 0.096 0.157 - 90 0.055 0.102
180 120 0.089 0.138 - 120 0.048 0.083
180 150 0.085 0.128 - 150 0.043 0.073
180 180 0.083 0.125 - 180 0.042 0.070
0 0 0.149 0.318
30 30 0.143 0.257
60 60 0.122 0.207
90 90 0.110 0.169
120 120 0.096 0.143
150 150 0.086 0.129

(8) MnacTuyHy YacTuHy ap, MoXHa obunucnuTy Ta-
KUM YNHOM:

ap, = (aqd_p, +aq,_p, +ac_p, )(1 + —J .

ne:
84q4-p/ — NNACTUYHA YaCTUHA BTPaTK KpYrnol chop-
MW, BUKNUKaHa beanocepenHiM HaBaHTaXKEeHHAM

FPYHTY, BKMIOYaOMM BIAHOBNEHHA nNepBicHOT
KOHcpirypauii;
8gj.p/ — NNACTUYHA YaCTWHa BTPaTH Kpyrnoi ¢gop-
MU, CNPUYMHEHA HEMPAMUM HaBaHTAXKEHHSM
FPYHTY, BKMIOYAlO4M BIAHOBNEHHS NEPBICHOT
KoHdirypauii;

@c.p — NNACTUYHa YacTuHa BTpaTH Kpyrnoi cpop-
MU, CNPUYNHEHa HAAaHUM BUKPUBNEHHAM, BKIIO-
YauK BiJHOBMEHHS NEPBICHOI KOHIrypauii.

(9) Y BinbluoCTi BUNaaKiB HaBaHTAXEHHA I'PYHTY
OyayTb TakMMMW, WO Pe3ynbTylodi HanpyXeHHA
OyayTb HWXKYE HanNpyXeHHS TeKydocCTi, Tak, Wo
8gg.p TA aq,-_p! qo;zleHroloTb Hynwo. B IHLUOIi/Iy BK-
nagky HeobxigHWA NNacTUYHUN CTaTUYHUWA aHa-

ni3 AnAa BU3HaveHHA aqd_p, Ta aq,-_p,.

(8) The plastic part a,; may be calculated as fol-
pl
lows.

3a (A.51)

r

where:

aqq4.pt 18 the plastic part of the ovalisation caused
by direct soil load including rerounding.

aq.pr IS the plastic part of the ovalisation caused
by indirect soil load including rerounding.

ac.pris the plastic part of the ovalisation caused by
the applied curvature including rerounding.

(9) In most cases the earth loads will be such that
the resulting stresses are below the yield stress,
sothat a4, and ag., are zero. If not, then a plas-
tic cross sectional calculation is needed to deter-

mine agq.,,and ag; ;.

39


arymarenko
Прямоугольник


Mpumitka. BkasiBkKu MOXHa oTpUMaTu 3 "PoapaxyHky
nig3emMHux TpyGonpoeoaiB 3 ypaxyBaHHAM nnactny-
Hux gedopmauin”, MpecHirr A.M., HERON, Tom 31,
No 4, 1986, NEN3650, i 3 iHLunx nybnikauin, Ak BkasaHo
y nogatky C.

(10) Ana a,, NpunycTUMO 3acTOCOBYBaTW Ha-
- CTYNHy HabnuxeHry copmyny.

8c_pl = -2£;.w(c -c;) ,

Ae:

=

Mpumitka: OcKinbKu ¢, Ta g 3anexaTtb Bif BUKPUBMEH-
HA | BTpaTu kpyrnoi coopmu, To HeobxigHa iTepauinHa
npoueaypa.

A.2.5 O6uyncnennn pecdopmadin

(1) MakcumanbsHy agedopmaldito B No340BXHLOMY
HanpsAMKy MoXxHa obuncnnuTi 3a

0,5¢, ]2
g

NOTE: Guidance can be obtained from: A.M. Gresnigt
"Plastic Design of Buried Pipelines", HERON, Vol. 31,
no.4, 1986, NEN3650, and from other publications as
given in Annex C.

(10) For a;_ the following approximate equation
may be applied.

(A.52)
where:
(A.53)

NOTE: Because c; and g are dependent on the
curvature and the ovalisation, an iterative procedure
will be needed.

A.2.5 Calculation of the strains

(1) The maximum strain in longitudinal direction
may be estimated from

EX =ExC +EXN (A.54)
ae: where:
eyc =2Cr, (A.55)
N
=—), A.56
Ex AF ( )

A — nnouwa nonepeYyHoro nepepisy.
(2) MakcumaneHy AedopMaLliio €, _max B Han-
PAMKY B34OBX OKPYXHOCTI MOXHa obuucnutn 3
HACTYMHOro HabnuxeHoro metoay

€y_max =€yl TE€y_pl -

(3) Ans NpyXHOT YacTUHN ey, g < &gy =T, 1 E
Ey_max =Ey-e/ =%

Mpumitka: Brpary kpyrnoi popmun npu &,q/q HasvBa-
0Tb ay,-e,d.
(4) Anst nnacTUYHOT YacTUHK

€ a € + Pr
y-pl =X 7T |byield T =, -
ayield Et

A.3 AHani3 surusise

(1) NocunaloTbCca Ha BigNOBIAHI cTaHgapTw, Ha
sIKi HAB€AEHO NOCUNAaHHS, i Ha:

40

kmg t
kyd r

A is the cross sectional area.

(2) The maximum strain £,,_may in circumferential
direction may be estimated from the following ap-
proximate method

(A.57)
For the elastic parte, o <& yjeg =1, / E:
Kmi t o BT (A.58)
2 kyi r2 Et
NOTE: The ovalisation at &,e/q is called ayje/g.
(4) For the plastic part
(A.59)

A.3 Analysis for bends

(1) Reference is made to relevant reference stan-
dards and to:
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— [pecHant A.M. "Po3paxyHOK Mig3eMHUX Tpy-
BonpoBoaiB 3 ypaxyBaHHAM MNAcTUYHUX Ae-
dopmauin”, HERON, Tom 31, Ne 4, 1986;

— |Hwi ny6nikauii, sk BctaHoBneHo B aoaatky C.

— A.M. Gresnigt "Plastic Design of Buried Pipe-
lines", HERON, Vol. 31, no.4, 1986;

— Other publications as given in Annex C.

41


arymarenko
Прямоугольник


OOOATOK B
(nosigkoBuiA)

BIBNIOINPA®IA 0O HALIIOHANBHUX
CTAHOAPTIB TA BKA3IBOK 3
NMPOEKTYBAHHA

BS 8010 (1989-1993) lNpakTu4uHUK nocibHWUK AnA
Tpy6onposoaiB. BpUTaHCbKUA IHCTUTYT CTaH-
hapri..

YactuHa 1: TpybonpoBoau HazeMHi: 3aranbHi No-
NOXEHHA.

YactuHa 2: TpybonpoBoan Ha3eMHi: NpoeKkTyBaH-
HSA, CMOPYDKEHHS Ta BCTAHOBAEHHS.

UYactnHa 3: TpybonpoBoau niABOAHI: NpPOEKTY-
BaHHSA, CNOPYIDKEHHS Ta BCTAHOBIEHHS.

YactuHa 4: TpybonpoBoaun Ha3eMHi i nigBoOAHI:
TexHiyHe obcnyrosyBaHHSA | ekcrnnyartauis.

pecHanT A.M. (1986) "Po3spaxyHok Tpy6onpo-
BOAIB 3 ypaxyBaHHAM NnacTu4Hux aedopmadii B
obnactax ociganna”, HERON, tom 31, Ne 4, Tex-
HONOriYHUA yHiBepcUTeT M. denbdr.

NEN 3650 (2003) "Bumoru 40 cUCTEMU CTaneBux
Tpybonposoais", IHCTUTYT cTaHaapTuaauii Higep-
navgis (Higepnanacbkuin iHCTMTYT cTaHaapTu-
3auii), [HdenbdT (ronnaHAcCbLKOK MOBOK; 3a
3anUTOM HagaeTbes HeodiuitHMi nepeknag).

BS 7910 (1999) "MMocibHKK 3 MeTOAIB OUiHKW NpU-
WHATHOCTI AedbekTiB B MeTaneBux KOHCTPYKUINX,
3 nonpaskamu 3a xosTeHb 2000", bputaHcbkui
IHCTUTYT CTaHAapTiB.

API-5L: TexHiuni ymoBu ans Tpybonposony.
API-5LX: TexHiuHi ymoBu ansa Tpybonposoay,
AKWA BiANOBIAAE BUCOKUM BUMOram.

API-5LS: TexHiyHi ymOBM ANs cMipanbHO-LOBHO-
ro ssapHoro Tpybonposoay.

API-1104: TexHiyHi ymOBY ANs 3BaploBaHHSA Tpy-
bonposogiB Npu MOHTaXi.

API-1105: MpakTnyHi pekoMerApadii i3 cnopya-
XeHHA cTanesnx Tpybonposogais.
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ANNEX B
[informative]

BIBLIOGRAPHY TO NATIONAL
STANDARDS AND DESIGN GUIDES

BS 8010 (1989-1993) Code of practice for pipe-
lines. British Standards Institution.

Part 1: Pipelines on land: general.

Part 2: Pipelines on land: design, construction
and installation.

Part 3: Pipelines subsea: design, construction
and installation.

Part 4: Pipelines on land and subsea: operation
and maintenance.

Gresnigt, A.M. (1986) "Plastic design of buried
steel pipelines in settlement areas," HERON, Vol
31, no 4, Delft University of Technology.

NEN 3650 (2003) "Requirements for steel pipe-
line transportation systems", Nederlands
Normalisatie Instituut (Dutch Standards Institute),
Delft (in Dutch; an unofficial translation will be
available on request).

BS 7910 (1999) "Guide on methods for assessing
the acceptability of flaws in metallic structures,
with amendments of October 2000", British Stan-
dards Institution.

API-5L: Specification for Line Pipe.

API-5LX: Specification for high — test Line Pipe.

API-5LS: Specification for spiral welded Line
Pipe.
API-1104: Specification for Fieid Welding of Pipe-
lines.

API-1105: Recommended Practice on Construc-
tion of steel Pipelines.
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AOLOATOK C
(noBigkoBuri)

bIBJIIOTPA®IA
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AOOATOK HA
(nosigkoBuin)

NEPENIK HALIOHANbHUX CTAHOAPTIB YKPAIHWU (OACTY),
IBEHTUYHUX MC, NOCUNAHHA HA AKI € B EN 1993-4-3:2007

steel structures Part 4-2:Tanks
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Calculation of joints lNMpoekrysaHHA 3'egHaHb (EN 1993-1-8:2005, IDT)
EN 1993-1-9 Design of steel IDT ACTY-H b EN 1993-1-9:2012 €spokog 3. MNpo-
structures — Part 1-9: Fatigue eKTyBaHHA CTanesBux KOHCTPYKUiK. HYacTtuHa 1-9.
Butpusanicts (EN 1993-1-9:2005, IDT)
EN 1993-1-10 Eurocode 3: Design IDT OCTY-H b EN 1993-1-10:2012 €spokop 3. Mpo-
of steel structures — Part 1-10: EKTYBaHHA cTanesux KOHCTPYKUIKW. YacTruHa 1-10.
Material toughness and through- BracTtusocTi TPILWMHOCTIAKOCTI | MiLLHOCTI Ma-
thickness properties Tepiany y HanpsiMi TOBLYWHU NpokaTy
(EN 1993-1-10:2005, IDT)
EN 1993-1-12 Eurocode 3: Design IDT ACTY-H b EN 1993-1-12:2012 €spokog 3. MNpo-
of steel structures — Part 1-12: €KTyBaHHSA cTaneBux KOHCTPYKUiA. YacTuHa 1-12.
Additional rules for the extension of HDoaaTtkosi npasuna oo EN 1993 ana ctanen
EN 1993 up to steel grades S 700 knacis He suwe S700 (EN 1993-1-12:2007, IDT)
EN 1993-4-1 Eurocode 3 — Design IDT AOCTY-H b EN 1993-4-1:2012 €spokog 3: Mpo-
of steel structures — Part 4-1: Silos eKTyBaHHA CTaneBux KOHCTPYKLUiK. YactuHa 1-4:
Cunocu (EN 1993-4-1:2007, IDT)
EN 1993-4-2 Eurocode 3 Design of IDT ACTY-H b EN 1993-4-2:2012 €spokog 3. Flpo-

eKTyBaHHA CTaneBuUx KOHCTPYKLUIW. YacTuHa 4-2.
Pesepsyapu (EN 1993-4-2:2007, IDT)
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KiHeub gogaTtka HA

MNos3naka Ta HasBa Cryninb lMNo3Haka Ta Ha3sa HalioHaNbLHOro CTanaapTy
€BPONENCLKOro cTaHaapTy BiANOBIAHOCTI Ykpaiun (ACTY)
EN 1997-1 Eurocode 7: Geotech- IDT OCTY-H B EN 1997-1:2011 "€Bpokog 7. l'eoTex-
nical design — Part 1: General rules HiYHe NpoekTyBaHHA. YacThHa 1. 3arankHi npa-
enna (EN 1997-1:2004, IDT)

EN 1998-4 Eurocode 8: Desing of IDT ACTY-H b EN 1998-4:2012 "E€spokog 8. Mpoek-
structures for earthquake resis- TYBaHHA CEMCMOCTINKNX KOHCTPYKUiit. YacTuHa 4.
tance — Part 4: Silos, tanks and Cwvnochi 6awTn, pesepsyapu Ta Tpybonposoan
pipelines (EN 1998-4:2006, IDT)
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1) 3minn go "HauioHanbHoOro gnoparka go

EN 1993-4-3"

TMyrkm "(2)", cniucok, 3amiHumu "3.2 (2)P, (3), (4)"
Ha "3.2 (1)P, (2)P, (3), (4)".

2) 3minn go 1.1

lyHkm "2", mix padkamu, siki 8i0HOcCsIMbCcA 00
"EN 805: 2000" ma "EN 1295: 1997", dodamu:

"~ EN 1011, PexomeHgauii Ans enekTpoayroBoro
3BaploBaHHa cranen

~ EN 1090-2, BukoHaHHs ctaneBux Ta anto-
MIHIEBUX KOHCTPYKUIN — TEXHi4YHi BUMOrU ANR cTa-
NeBUX KOHCTPYKUIR"

lynkm "2, mix pﬂOKaMu, SKi eiOHOCsIMbCSs 00
"EN 1594:2000" ma "EN 12007:2000", dodamu:

"~ EN 10208, ctaneei Tpybu ans tpybonposogis
Ans ropoynx pevosuH (1993):

YacTtuHa 1: Tpybu 3a Bumoramu knacy A,
Yactuna 2: Tpybu 3a sumoramu knacy B".
MyHkm "2", mix psalkamu, ski giGHocsmbcsa 00
"EN 12732:2000" ma "EN 13941:2003", odamu:
"~ EN 13445, Cepii nocyauvH, WwWo npauwoTs nig,
TUCKOM, 6e3 BOrHeBoro niaseaeHHs TennoTu”.

3) 3minu no 1.2

Budanumu nyHkmu, ski cmocyiomecs Hacmyn-
HuUX HopmamusgHux nocunaxs: "EN 805", "EN 10117,
"EN 1295", "EN 10208", "EN 12007", "EN 13445",
"EN 13480", "EN 13941" 1a " EN 14161".

4) 3miHu no 3.4
IMyukm "(3)", pieHsHHs "(3.1)", 3amiHumu "(3.1)"
Ha "(3.3)".

5) 3minn go 5.1.1

lynkm "(2)", nepwa "Mpumitka", saminumu "Mpn-
MiTka" Ha "lMpumitka 1"

TlyHkm "(2)", Opyea "Mpumitka", 3amiHumu "Mpn-
MiTka" Ha "MpumiTtka 2",

Tynkm "(11)" ma "lNpumitka®, ycrodu samiHumu
“T1" Ha "T,", makox ycio0u 3amiHumu "T2" Ha
"T2"_

Tfyrkm "(12)" ma "Mpumitka”, 3amitumu "D1" Ha
"D,4"; nicnsi ysoeo 3aminumu "D2" Ha "D,"; nomim
3amiHumu "T3" Ha "T3".
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1) Modification to "National Annex for
EN 1993-4-3"

29 paragraph, list, replace "3.2 (2)P, (3), (4)" with
"3.2 (1)P, (2)P, (3), (4)".

2) Modifications to 1.1

Paragraph "(2)", between the lines dedicated to
"EN 805: 2000" and "EN 1295: 1997", add:

"~ EN 1011, Recommendations for arc welding of
steels;

— EN 1090-2, Execution of steel structures and
aluminium structures — Technical requirements
for steel structures;".

Paragraph "(2)", between the lines dedicated to
"EN 1594:2000" and "EN 12007:2000", add:

"— EN 10208, Steel pipes for pipelines for com-
bustible fluids (1993):

Part 1: Pipes of requirement class A;
Part 2: Pipes of requirement class B;".

Paragraph "(2)", between the lines dedicated to
"EN 12732:2000" and "EN 13941:2003", add:

"— EN 13445, Unfired pressure vessels series;".

3) Modification to 1.2

Delete the whole entries dedicated to the follow-
ing normative references: "EN 805", "EN 1011",
"EN 1295","EN 10208", "EN 12007", "EN 13445",
"EN 13480", "EN 13941" and "EN 14161".

4) Modification to 3.4
Paragraph "(3)", Equation "(3.1)", replace "(3.1)"
with "(3.3)".

5) Modifications to 5.1.1

Paragraph “"(2)", 15t "NOTE", replace the word
"NOTE" with "NOTE 1".

Paragraph "(2)", 2nd "NOTE", replace the word
"NOTE" with "NOTE 2".

Paragraph "(11)" and "NOTE?", replace all the oc-
currences of "T1" with "T,", then replace all the
occurrences of "T2" with " T,".

Paragraph "(12)" and "NOTE", replace "D1" with
"D4"; then replace "D2" with "D,"; and then re-
place "T3" with "T3".
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Mynkm "(12)", 3amiHumu "MiXX TeMnepaTypoto npu
MOHTaXi i MaKCUManbHO abo MiHIManbHOK TEM-
nepaTtyporo He NoBMHHA nepeeuLlysaTn” Ha "Mix
TEMNepaTypol0 MOHTaXy i MakcumanbHow abo
MiHimanbHolo poboyolo TemnepaTypol Tpybon-
poBOAYy He NOBUHHA NepesuLLyBaTH”.

lyHkm "(13)" ma "Mpumitka”, 3aminumu "D2" Ha
"D,".

6) 3mium go popaTtka B

3amiHumu HacmynHUU nyHKm:

"NEN 3650 (2003) "Bumoru 4o TpaHcrnopTtyBanb-
HOI cucTeMu ctanesux Tpybonposogis”, IHCTUTYT
CcTaHgapTtuaadii Hinepnauais (HigepnaHacbkui
IHCTUTYT cTaHaapTuaadii), JenedT (ronnaHace-
KOtO MOBOIO; 3a 3aNUTOM HagacThCs HEOMILIAHUIA
nepeknan)."

maKuM rnyHKMomM:

"NEN 3650 (2003-2006) "Bumoru oo cuctem Tpy-
6onpoeogis"

Yacrtuua 1. 3aranbHi sigomocti (NEN 3650-1:
2003+A1:2006)

YacruHa 2. Cranb (NEN 3650-2: 2003+A1:2006)

BugaHo NEN (gocTynHO ronnaHACLKOW Ta aHr-
nikcbKoo MoBamMu™.

Paragraph"(12)", replace "the installation temper-
ature and the maximum or minimum temperature
should not exceed" with "the installation tempera-
ture and the maximum or minimum service tem-
perature of the pipeline should not exceed".

Paragraph "(13)" and "NOTE", replace "D2" with
IIDle.

6) Modification to Annex B

Replace the following paragraph:

"NEN 3650 (2003) "Requirements for steel pipe-
line transportation systems", Nederlands Norma-
lisatie Instituut (Dutch Standards Institute), Delft
(in Dutch; an unofficial translation will be availabie
on request)."

With the following one:

"NEN 3650 (2003-2006) "Requirements for pipe-
line systems”

Part 1: General (NEN 3650-1: 2003+A1:2006)
Part 2: Steel (NEN 3650-2: 2003+A1:2006)

Issued by NEN (available in Dutch and in English
language).".
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Koa YKH[ : 91.010.30
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HALUIOHANBHNXA CTAHOAPT YKPAITHU

€BPOKOL 3. NPOEKTYBAHHA CTANEBUX
KOHCTPYKUIN

YactrHa 4-3. TpybonpoBoau
(EN 1993-4-3:2007, IDT)

AOCTY-H B EN 1993-4-3:2012
3miHa Ne 1
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MpaBo BNacHOCTI Ha Ler AOKYMEHT HaNeXuTb AepXasi.

Lle gokyMeHT He Moxe 6yTHU NOBHICTIO Y4 YaCTKOBO BifTBOPEHUM,
TUpaXxoBaHWK i po3noBCIOMKEeHUN AK odiliiHe BuUAaHHA 6e3 no3sony
MidicTepcTBa perioHanbHOro po3BuTKy, 6yaiBHULUTBA
Ta XXMTNOBO-KOMYHaNLHOro rocnoaapcrea YKpaiHu

© Minperion Ykpainn, 2014

Buaaeeur HOpMaTUBHUX AOKYMEHTIB y ranysi byaisHUUTBa
i npomrcnoBocTi ByaiBensHX Matepianis MiHperioHy YkpaiH
HAepxasHe nigpnpuemcTBo "YKpapx6yaiHdopm”
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QIVIINMA N2 | AAVI1Y-MTDECN 1JJ0°4-0.ZVU 1 £

CropiHka 1
CropiHok 15

€BPOKOA 3. NPOEKTYBAHHA CTANIEBUX KOHCTPYKUIA
YactuHa 4-3. TpySGonposoan
(EN 1993-4-3:2007, IDT)

1 PO3POBJIEHO: Ol "YkpaiHCbKniA AepXaBHWA HayKOBO-A0CNIAHUMA | NPOEKTHO-BULLYKY-
BanbHWUK IHCTUTYT "YkpH[IBoaokaHannpoekT"

PO3POBHWKMW: 0. Orno6ns, a-p. TexH.Hayk (HaykoBuiA kepiBHUK); O. BynaHum;
O. KopayH; O. Nori6a; €. TiweHko; H. BopuceHko
2 MPUAHATO TA Haka3 MiHperioHy YkpaiHu Big 27.12.2013 p. Ne 627, yuHHa 3 2014-07-01
HAJAHO HAHHOCTI:
3 YBEAEHO BMNEPWE
TEKCT 3MIHU

1 HauioHanksHWA BCTyN 00M0OGHUMU MOMIOXEHHAMU HacmyrnHo20 amicmy:

"Nns 3abe3neuyeHHs rapMoHi3auii HopMaTueHOI 6a3n YkpaiHn 3 HopMmaTueHol 6asol E€sponeit-
cbkoro Coi03y BCTaHOBMIOETLCK nepiof oaHouvacHoi Aii byaisenbHMX HOpPM, po3pobneHux Ha OCHOBI
HauioHaNbHUX TEXHOMNOrYHUX Tpaauuini, Ta ByaiBensHUX HOPM, rAPMOHI30BaHUX 3 HOPMAaTUBHUMUK [10KY-
MeHTamun €sponeiicbkoro Cotosy (abo iHwux byaisenbHUX HOPM, koAaiB). Mopaaok 3acTocyBaHHA BU3Ha-
YyaeTbea NMocTtaHoBo KabineTy MiHicTpiB YkpaiHu Bia 23.05.2011 Ne 547 "lNMpo 3aTtBepaxkeHHs MNMopaaky
3acTocyBaHHA byaiBenbHUX HOPM, po3pobneHMx Ha OCHOBI HaUiOHANIbBHUX TEXHOMOrYHUX TPpaauuin, Ta
6yAaisenbHUX HOPM, rapMOHiI30BaHUX 3 HOPMaTUBHUMK AOKyMeHTaMKn €sponeicbkoro Coway".

Mepion oaHovYacHOI Aii byaisenbHUX HOPM, pO3pOBNeHUX HA OCHOBI HaLiOHaNbHUX TEXHOMOMYHUX
Tpaguuin, Ta bGyaiBenbHUX HOPM, TapMOHI30BaHUX 3 HOPMaTUBHWMM OOKYMEHTamu EBponeincbkoro
Colo3y, BCTaHOBNIOETLCA 3 AaTh HabparHa unHHocTi [IBH A.1.1-94:2010 "MpoekTyBaHHsA ByaiBensHUx
KOHCTpYyKUi 3a €Bpokoaamu. OcHoBHI nonoxeHHA" [1] Ao BTpaTU HAUM YMHHOCTI abo BTpaTU YMHHOCTI
BianosiaHUmMKn ByaisenbHUMU HOPMaMK, PO3POOBNEHNUMIN HA OCHOBI HaUiOHANbHUX TEXHOMOTIYHUX Tpaau-
uin.

Llet ctaHaapT Ha Teputopii YKpaiHu cnig 3acTocoBYBaTU pa3oM 3 napameTpamu, BCTAHOBNEHVMMU
Ha HauioHanbHOMY piBHi, HaBegeHNMK y gogatky Hb.

Bumorn woao 3actocyBaHHA LbOrO CTaHAapTy pa3oM 3 HauioHanbHUM A0AATKOM BCTaHOBMEHI Y
OBH A.1.1-94:2010" [1].

2 Y 3MmicTi Hassy nepedocmaHHbL020 3a20/108KYy CMPYyKMypHO20 efleMeHma euknacmu y Hosil
pedakuii:

"Oopatok HA lMepenik mixHapogHux (MC) i esponeiicbknx ctaHgaptis (€C), Ha ki € nocunaHHA y
ACTY-H B EN 1993-4-3:2012, Ta BignoBigHMX HOpMaTUBHUX AOKYMEHTIB Ykpaitu (HO)".

3 3micT donogHUMU HacCMyrnHUMU 3820/108KaMU CIMPYKMyPHUX efieMeHmie:
"NoaaTtok HB HauioHansHui pogatok ao ACTY-H b EN 1993-4-3:2012";
"Nonatok HB Bibniorpadis".

4 Noparok HA suknacmu y Hoeili pedakyji:
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"NOOATOK HA
(nosiaxoswit)

NEPENIK MDKHAPOQHUX (MC) | EBPOMEACBKUX CTAHOAPTIB (E€C), HA SIKI € MOCUNAHHA Y ICTY-H B EN 1993-4-3:2012,
TA BIANOBIOHNX HOPMATUBHNX AOKYMEHTIB YKPAIHW (HAQ)

MoaHaka MC abo €C,

Ne 3/n y TekcTi

IHcbopmaLis Npo HopMaTUBHI

o 4 Bi i .
3'\}” HaBeaeHnX y Mograxa U'g :gg;g%nnosmae ACTY-H b EN 1993-4-3:2012, aKkTu Ta HOpPMaTUBHI QOKY-
AOCTY-H b EN 1993-4-3:2012 [BE € HOPMAaTUBH| NoOCUNaHHA . MeHTK y BiQnoBigHi cdepi
1 |EN 1990:2008 Eurocode - AOCTY-H B EN 1990:2008 €spokoa. |n. 1.2 HopMaTuBHi NnocMnaHHsi
Basis of structural design OcHoBW NPOEKTYBAHHSA KOHCTPYKUIA |5 1 3 1 LlonyLueHHs
(EN 1990:2002, IDT)
n. 1.7 NosHaku
n. 2.1.1P 3aransHi NoNoXxeHHsA
n. 4.1.1 Bnnuew, aki nignsraoTs
posrnagy
2 |EN 1891 Eurocode 1: Actions onACTY-H B EN 1991-1-1:2010 n. 1.2 HopmaTtueHi nocunaHHsA

structures

€spoxon 1. [ii Ha kOHCTpyKUii.
YactuHa 1-1. 3aransHi gii. Mutoma
Bara, BnacHa Bara, ekcnnyaraujiiHi
HaBaHTaXeHHA Ans cnopya,

(EN 1991-1-1:2002, IDT);

OCTY-H b EN 1991-1-2:2010
E€spokopg 1. [ii Ha koHcTpykUii. Yac-
TuHa 1-2. aranbHi gii. 4ii nig vac
noxexi (EN 1991-1-2:2002, IDT);
OCTY-H b EN 1991-1-3:2010
€spokop 1. [ii Ha KoHcTpykuii. Yac-
TuHa 1-3. 3aranbHi gji. CHirosi HaBaH-
TaxxeHHnA (EN 1991-1-3:2003, IDT);
AOCTY-H B EN 1991-1-4:2010
€spokop 1. [lii Ha koHCcTpykKLii. Yac-
TMHa 1-4. 3aranbHi gii. BiTposi HaBak-
TaxkeHHA (EN 1991-1-4:2005, IDT);

G| »oHidoLrn
Z eHidoln
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MpopoBxeHHs gopaTtka HA

Ne
3/n

MosHaka MC abo €C,
HaBeaeHWX Y
AOCTY-H b EN 1993-4-3:2012

MNosnaka HA, skun Bignosigae
MC abo €C

Ne 3/n y TekcTi
OCTY-H B EN 1993-4-3:2012,
A€ € HOPMaTUBHI NOCUNAHHA

IHchbopmaLia Npo HopMaTUBHI
aKTW Ta HOPMAaTUBHI JOKY-
MeHTU Yy BigNoBiaHi# cdepi

OCTY-H b EN 1991-1-5:2012
€spokoa 1. [lii Ha KOHCTPyKUii.
YacTtuHa 1-5. 3aranbHi aii. Tennosi
aii (EN 1991-1-5:2003, IDT);

OCTY-H B EN 1991-1-6:2012
€spokopa 1. il Ha KOHCTPYKLIl.
YacTtuHa 1-6. 3araneHi aii. [ii nig vac
3seneHHst (EN 1991-1-6:2005, IDT),
OCTY-H B EN 1991-1-7:2010
E€spokopa 1. [lii Ha KOHCTPYKLT.
Uactuua 1-7. 3aranbhi gii. Ocobnuasi
AviHamiyHi snnuen (EN 1991-1-7:2006,
IDTY;

OCTY-H b EN 1991-2:2010

€spokopg 1. [lii Ha koHCTpYyKU;T.
YacTuHa 2. PyxoMi HaBaHTaXeHHA

Ha mocTu (EN 1991-2:2003, IDT);
AOCTY-H B EN 1991-3:2012

€spokopg 1. [ii Ha KoHCTPYKUl.
YacTtuHa 3. [ii, BUKNMKaHi kpaHamu Ta
obnagHaHHsam (EN 1991-3:2006, IDT);
OCTY-H B EN 1991-4:2012

€spokopg 1. [lii Ha KOHCTPYKLU,i.
YacTtuna 4. bByHkepu i pesepsyapu
(EN 1991-4:20086, IDT)

EN 1993-1-1:2005 Eurocode 3:
Design of steel structures

Part 1.1 General rules and rules
for buildings

OCTY-H b EN 1993-1-1:2010
€spokoa 3. NpoekTyBaHHA cTanesnx
KOHCTPYKUi. HYacTuHa 1-1. 3aranbHi
npaBwuna i npasuna Anst cnopyA

(EN 1993-1-1:2005, IDT)

n. 1.2 HopMaTnBHI NOCUNaHHA

n. 1.4.1 BiaMmiHicTe MiX NnpuHUMna-
MW Ta NpaBUIaMy1 BUKOPUCTAHHSA

n. 5.2.3.7 Necopmauia

G| MoHidoL)

¢ exHidoL)
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[TpogosxeHHA oogaTtka HA

Ne
3/n

Moanaka MC a6o €C,
HaBeaeHuX y
OCTY-H B EN 1993-4-3:2012

Mos3Haka HL, sikuiz Bignosigae
MC abo €C

Ne 3/n y TekcTi
OCTY-H B EN 1993-4-3:2012,
A€ € HOPMaTUBHI NOCUNaHHN

[Hdopmauist Npo HopMaTUBHI
aKTW Ta HoOpMaTUBHI LOKY-
MEHTW Y BiANOBIAHIN cdepi

4

EN 1993-1-3:2006 Eurocode 3:
Design of steel structures

Part 1.3: General rules. Supple-
mentary rules for cold formed
members and sheeting Design
of steel structures

ACTY-H B EN 1993-1-3:2012
€spokog 3. NpoekTyBaHHA CTanesBnx
KOHCTPYKUiN. HacTuHa 1-3. 3aranbHi
npasuna. JoaaTkosi npasvuna ans
XONOAHOMOPMOBAHNX eNeMeHTIB i
npocpinboBaHUX NUCTIB

(EN 1993-1-2:2006, 1DT)

n. 1.2 HopmaTtuBHi nocunaxHs

EN 1993-1-6:2007 Eurocode 3:
Design of steel structures

Part 1.6: Strength and Stability
of Shell Structures

ACTY-H b EN 1993-1-6:2012
€spokod 3. MpoekTyBaHHA cTanesyx
KOHCTPYKLin, YacTuHa 1-6. MilHicTb
Ta CTiNKICTb 060NOHOK

(EN 1993-1-6:2007, IDT)

n. 5.2.3.6 Jedopmauis

EN 1993-1-7:2007 Eurocode 3:
Design of steel structures

Part 1.7: Strength and stability
of planar plated structures trans-
versely loaded

AOCTY-H b EN 1993-1-7:2012
€spokog 3. [MpoekTyBaHHA cTaneBux
KOHCTPYKUin. YacTuHa 1-7. MNnactuH-
YacTi KOHCTPYKLUIT NPpWU HaBaHTaXEHHI
no3a Mexamu NIIoLNHA

(EN 1993-1-7:2007, IDT)

n. 1.2 HopmaTtueHi nocunanHa

EN 1993-1-8:2005 Eurocode 3:
Design of steel structures
Part 1.8: Design of joints

ACTY-H b EN 1993-1-8:2011
€spokog 3. MNpoekTyBaHHA CTaneBux
KOHCTpyKUin. YactuHa 1-8. MpoekTy-
BaHHA 3'egHanb (EN 1993-1-8:2005,
IDT)

n. 1.2 HopmaTtueHi nocunaHHs

EN 1993-1-9:2005 Eurocode 3:
Design of steel structures
Part 1.9: Fatigue

ACTY-H B EN 1993-1-9:2012
€Bpokoa 3. NpoeKkTyBaHHS CTaneBux
KOHCTpYyKUin. YactuHa 1-9. Broma
(EN 1993-1-9:2005, IDT)

n. 1.2 HopmaTtueHi nocunaHHa
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(MpofoBXeHHs pogaTtka HA

Mosnaka MC abo €C,

Ne 3/n y TekcTi

IHdbopMaLis Npo HOpMaTUBHI

5?} HaBedeHNX y Moswaxa I\I-;Ilg,:ggvgz,qnoamae OCTY-H b EN 1993-4-3:2012, aKTW Ta HOPMaTUBHI AOKY-
} OCTY-H b EN 1993-4-3:2012 Ae € HOpMaTuBHiI NOCUNaHHA MEHTM Y BigNoBigHin cdepi
9 |EN 1993-1-10:2005 Eurocode 3:|[ACTY-H B EN 1993-1-10:2012 n. 1.2 HopmaTtusHi nocunaHHs

Design of steel structures

Part 1.10: Material toughness
and through ~ thickness proper-
ties

€spoxog 3. MNpoekTyBaHHA cTanesmx
KOHCTPYKUin. YacTtuHa 1-10. Btoma
TPILUMHOCTINKOCTI | MiLHOCTI MaTepiany
Yy HanpsiMi TOBLMHW NpokaTy

(EN 1993-1-10:2005, IDT)

10 |EN 1993-1-12:2007 Eurocode 3:[{[CTY-H b EN 1993-1-12:2012 n. 1.2 HopmaTuBHi nocMNaHHs
Design of steel structures €spokog 3. [poekTyBaHHA cTanesmx
Part 1.12: Additional rules for KOHCTpykUin. YactuHa 1-12.
the extension of EN 1993 up to |[oanaTkosi npasuna go EN 1993 ans
steel grades S 700 cTanem knacis He suue S 700
(EN 1993-1-12:2007, IDT)
11 |EN 1993-4-1:2007 Eurocode 3: |ACTY-H B EN 1993-4-1:2012 n. 1.2 HopmaTueHi NOCUNaHHA
Design of steel structures €spokop 3. MNpoexkTyBaHHA cTanesux
Part 4.1: Silos KOHCTpPYKUii. YacTuHa 4-1. Cunocu
(EN 1993-4-1:2007, IDT)
12 |EN 1993-4-2:2007 Eurocode 3: [OCTY HB EN 1993-4-2:2012 n. 1.2 HopmaTUBHI NOCUNAHHSA
Design of steel structures €epokog 3. MNpoekTyBaHHA cTaneBux
Part 4.2: Tanks KOHCTpyKUin. HactuHa 4-2. Peaep-
Byapu (EN 1993-4-2:2007, IDT)
13 |EN 1997 Eurocode7: ACTY H B EN 1997-1-2010 n. 1.2 HopmaTtueHi nocunaHHs

Geotechnical design

€Bpokof, 7. [eoTexHi4He NPOEKTY-
BaHHA. YacTuHa 1. 3aranbHi npasuna
(EN 1997-1:2004, IDT);

OCTY-H b EN 1997-2:2010

€epokop, 7. l'eocTexHiuyHe NpoeKTy-
BaHHs. YactuHa 2. [locnigaxeHHs Ta
BUNPODYBaHHA r'pyHTY

(EN 1997-2:2007, IDT)

G| doHidoL)

G exHidol)

Z1L0Z:e-v-€661 N3 9 H-ALOT 1 8N VHINE


arymarenko
Прямоугольник


[popoBxeHHsa gogaTtka HA

MNoanaka MC a6o €C,

Ne 3/n y TekcTi

IHcpopmaLis Npo HopMaTUBHI

:?;?1 HaBegeHux y Moskaka l\l;:g :ggvggnnoemae OCTY-H B EN 1993-4-3:2012, aKTV Ta HopmaTWBHI QOKY-
AOCTY-H B EN 1993-4-3:2012 e € HopMaTWBHI NocUnaHHA MeHTW Y BiANOoBIAHIN cdepi
14 {EN 1998-4:2006 Eurocode 8: OCTY-H B EN 1998-4:2012 n. 1.2 HopmaTueHi nocunaxHa

Design provisions for earth-
guake resistance Part 4: Silos,
tanks and pipelines

€spokog 8. NpoeKkTyBaHHA ceitcMo-
CTilKMX KOHCTPYKUiA. YacTuHa 4.
CwnocHi 6aliti, pesepByapu Ta Tpy-
6onposoam (EN 1998-4:2006, IDT)

15

EN 805:2000 Water supply —
Requirements for systems and
components outside buildings

3

. 1.1 Ccbepa 3acTocyBaHHs

3

. 1.2 HopmatueHi nocunaHHs

ABH B.2.5-74:2013
BoaonocTtadaHHA. 30BHILLHI
mepexi Ta cnopyan. OCHOBHI
NONoXeHHA NPOeKTyBaHHA

16

EN 1011-2002 Recommenda-
tions for arc welding of steels

. 1.2 HopmaTtumeHi nocunaHHsa

17

EN 1090-2:2008 Execution of
steel structures and aluminium
structures — Technical require-
ments for steel structures
(BukoHaHHs! pobiT 3i cTanesumu
Ta antoMiHiEBMMN KOHCTPYKLiA-
MU. YactuHa 2: TexHiuHi BUMoru
[0 cTanesBux KOHCTPYKLIiR)

3

. 1.2 HopmaTueHi nocunaHHA

MNpoexkt ACTY EN 1090-2:201X
BuroToBneHHs cTanesux i
anoMiHIEBMX KOHCTPYKLUIM.
YactmHa 2. TexHiYHi BUMOrn 0o
CTaneBMX KOHCTPYKLi#

(EN 1090-2:2008+A1:2011,IDT)

18

EN 10208 Steel pipes for pipe-
lines for combustible fluids
(1993);

Part 1: Pipes of requirement
class A

Part 2: Pipes of requirement
class B

G| ¥oHidoL)

9 exHidoL)

Z10Z:e-v-£661 N3 9 H-ALOT I 8N VHIWE


arymarenko
Прямоугольник


MpopoexerHa noaaTka HA

[Mo3naka MC abo €C,

Ne 3/n y TekcTi

IHdopmauisi Npo HopMaTUBHI

Si HaBeOeHNX Y Mosnaka ag,:ggglz,qnoamae OCTY-H B EN 1993-4-3:2012, aKTN Ta HoOpMaTUBHI JOKY-
OCTY-H b EN 1993-4-3:2012 e € HOpMaTUBHI NocvnaHHA MEHTU Y BiaNoBiaHin cepi
19 |EN 1295-1:2007 Structural de- n. 1.1 Cchepa 3acTtocyBaHHA OBH B.2.5-75:2013

sign of buried pipelines under
various conditions of loading
(waste water). Part 1: General
requirements

o

. 1.2 HopmaTtueHi nocunanHga

KaHanizauisi. 30BHiLLHI Mepexi
Ta cnopyaun. OCHOBHI nono-
XEHHS NPOeKTYBaHHSA

20

EN 1594:2000 Gas supply
systems: Pipelines — Maximum
Operating Pressure over 16 bar,
Functional requirements

3

. 1.1 Cchepa 3acTocyBaHHS

3

. 1.2.(1) HopMaTuBHi nocnnaHHus

n. 3.2.(5) MexaHi4Hi BnactusocTi
TpybonposigHoil cTani

n. 3.4.(1) Bumoru pgo yaapHoi
B'A3KOCTI NIMCTOBKUX MaTepianis i
3BapHUX LLIBIB

n. 3.4.(2) Bumorun o yaapHoi
B'A3KOCTI NMCTOBKUX MaTepianis i
3BapHUX WBIB

n. 5.1.1(11) CnpouieHuin MeTon
obuncneHHs ans po3paxyHKy
rPaHWYHOrO CTaHy 3 MIUHOCTI

OBH B.2.5-20-2001
[a3zonocTayaHHs

21

EN 12007:2000 Gas supply
systems — Pipelines for maxi-
mum operating pressure up to
and including 16 bar

Part 1: General functional rec-
ommendations;

Part 2: Specific functional rec-
ommendations for polyethylene;
Part 3: Specific functional
recommendations for steel

n. 1.1 Ccdhepa 3acTocyBaHHA

n. 1.2 HopmaTusHi NocunaHHs

ABH B.2.5-20-2001
FasonocTayaHHA

G| MoHIdo1)

/ enHidoLr)

Z10Z:€-+-£66L N3 9 H-ALOT | 5N VHINE


arymarenko
Прямоугольник


MpopoexeHHsa goaaTtka HA

Ne
a/n

MoaHaka MC a6o €C,
HaBeOeHUX Yy
OCTY-H B EN 1993-4-3:2012

MosHaka HA, akvi Bignosigae
MC abo €C

Ne a/ny TekcTi
ACTY-H B EN 1993-4-3:2012,
A€ € HOpMaTUBHI NOCHNaHHS

IHchopmaLia Npo HopMaTUBHI
aKkTW Ta HopMaTUBHI AOKY-
MEeHTW Yy BignosigHi# cdepi

22

EN 12732:2000 Gas supply
systems — Welding steel pipe
work — functional requirements

n. 1.1 Cchepa 3acTocysaHHs

n. 1.2 HopmaTuBHI NOCUNaHHsA

n. 3.4(2) Bumorn go ynapHoi
B'SI3KOCTi MUCTOBWX MaTepianis i
3BapHuUX WBIB

AEH B.2.5-20-2001
CasonocTavaHHA

23

EN 13445 Unfired pressure
vessels series

n. 1.2 HopmaTuBHI NOCUNaHHSA

24

EN 13480:2002 Metallic indus-
trial piping series

. 1.1 Ccbepa 3acTocyBaHHsA

. 1.2 HopMmaTuBHi nocunaHHa

25

EN 13941:2003 Design, calcu-
lation and installation of pre —
insulated bonded pipes for
district heating

. 1.1 Cbepa 3acToCyBaHHSA

a3 |3 (3 |3

. 1.2 HopmaTtueHi nocunaHHs

[BH B.2.5-39:2008

Tennosi mepexi;

ACTY b B.2.5-31:2007
Tpy6onposoau, nonepegHLO
TennoisoNboBaHi cniHeHMM
noniypeTaHoM AnA Mepex
raps4oro BogonocradaHHaA Ta
TennoBUX Mepex

26

EN 14161:2004 Petroleum and
natural gas industries — Pipeline
transportation systems
(HacpToBa i rasoBa
npoMKUCcNoBICTbL — TpybonpoBiaHi
TPaHCNOPTHi CUCTEMM)

=

. 1.1 Cchepa 3acTocyBaHHs

=

. 1.2 HopmaTtuBHi nocvnaHHs

27

EN 14870 Parts 1,2,3 Induction
bends, fittings and flanges for
pipeline transportation systems

n. 1.2 HopmaTuBHI NnocMnaxHs

28

ISO 1000 SI Units

n. 1.2 HopMaTmMBHI nocunaHHs
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MponosxeHHsa nogatka HA

Ne
3/n

MNosnaka MC abo €C,
HaBEAeHNX Y
OCTY-H B EN 1993-4-3:2012

Mos3Haka H/, skui Bionosipae
MC abo €C

Ne 3/n y TekcTi
ACTY-H b EN 1993-4-3:2012,
A€ € HOPMATUBHI NOCUNAHHSA

IHdopMmaLis Npo HOpMaTUBHI
aKTV Ta HOpMAaTUBHI AOKY-
MEHTM Yy BIiANOBiaOHIA cdepi

CryniHb BignosigHocTi —
HeeksiBaneHTHUA (NEQ)

ACTY 3651.0-97 MeTponorisi.
OamHnLi hisUYHNX BENUYMH.
QOcHOBHI oayHnLi di3NYHNX
BENWUYUH MiXXKHAPOOHO! cUCTEMM
oamHuLbL. OCHOBHI NONOXEHHS,
Ha3BW Ta NO3HA4YeHHA

ACTY 3651.1-97 MeTponoris.
OpuHnLl isnYHUX BENTUYUH.
MoxigHi oanHmui disnyHmx
BENUYMH MiKHApPOAHOI cucTeMu
OQMHULb Ta NO3aCUCTEMHI
OaNHUL

OCTY 3651.2-97 MeTponoris.
OnvHuui hisn4HX BENUYMH.
®i3nyHi cTani Ta xapakrepuc-
TWUYHI ymcna. OCHOBHI Nono-
KEHHS, HA3BW Ta 3HAYEHHS

29

ISO 3183 Petroleum and natural
gas industries; Steel pipe for
pipelines; Technicaldelivery
conditions (1996);

Part 1: Pipes of requirement
class A;

Part 2: Pipes of requirement
class B;

Part 3: Pipes of requirement
class C

n. 1.2 HopmaTuBHi nocunanxs
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KiHelle gopaTtka HA

Ne
3/n

MosHaka MC a6o €C,
HaBeOeHWX Y
OCTY-H b EN 1993-4-3:2012

MNosHaka HO, skni Bignosinae
MC abo €C

Ne 3/r y TekcTi

OCTY-H b EN 1993-4-3:2012,

e € HOpMaTVIBHi nocHnaHHA

IHhbopmMaLlis Npo HopMaTUBHI
aKTu Ta HopMaTuBHI OOKy~
MEHTW y BignoBiaHiv cdepi

30

ISO 13623 Petroleum and
natural gas industries;
Pipeline transportation systems

n. 1.2 HopmaTtueHi nocunaHHa

31

ISO 13847 Welding steel
pipeline (2000)

Part 1: Field welding;
Part 2: Shop welding

n. 1.2 HopmatueHi nocunaHHs
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5 [licna cmpykmypHozo enemeHma "[opatok HA" HauioHansHul cmanHdapm cni@ donoeHumu
cmpykmypHum enemeHmom "Jopatok HB":

"0OOATOK HB
(oboB'AA3K0BUN)

HAUIOHANBbHUA OOOATOK 10 ACTY-H B EN 1993-4-3:2012
H5.1 NAPAMETPHU, WO SANUWINANCA BIAKPUTUMU B AICTY-H B EN 1993-4-3:2012

AnA HARIOHANIBHOIMO BUBOPY

HauioHaneHui Bubip go3ssonseTbes B EN 1993-4-3:2012 yepes HacTynHi NONOXeEHHS, AKi HaBeaeHi B
Tabnuui HB6.1

Taobnuus HB.1

o - . . -
::\;n MyHKT KopoTkuit onuc napameTpa, SKUiA AO3BONEHO BU3HAYaTU Ha HaUiOHaNbLHOMY PiBHI
1 12.3(2) Bubip MiHiManbHOT HaginHOCTI
2 [3.2(1)P YacTkoBui koedilieHT 6eaneku

3 [3.2(2)P PisHuus (Af) Mk 3Ha4YeHHAMMU:
— MakcumarbHOI Ta MiHiManbHOI rPaHUUAMWN TEKYHOCTI;
— MaKCUManbHOI Ta MiHIManbHOI rPaHULAMWN MILIHOCTI Ha PO3TAr

4 |3.2(3) MiHimanbHe 3Ha4eHHs CniBBIQHOLWEHHSA rpaHnLi MiLHOCTI Ha PO3TAr A0 rpaHuLj
TekysocTi ctani (£, min /fymin )
3.2(4) lpanuyHa pedopmalyis Ha NOAOBXKEHHS €, min NPY PO3PUBI
6 13.3(2) BiacoTkoBe 36inbleHHs 3HaYeHHS (X% ) MakCcuManbHOT rpaHuLi TeKYy4HOCTi

HannaenNeHoro Metany 38apHOro LWBA Bifl 3a4aHOT MakCUMaNbHOI rpaHuLi
TEKY40CTi nucTa abo martepiany Tpyom

7 [3.3(3) Bincotkoea BenuyuHa aedpopmallii £ 3BapHOro LWea

8 1(3.3(4) Bigcotkose 36inbweHHA 3HaYeHHs (y%) rpaHnui MiLHOCTI HannaesneHoro Metany
3BapHOro WBa Bif 3a4aHOi MakCcuManbHOoI rpaHuLli MillHoCTI nucTa abo maTepiany
Tpyom

9 ([3.4(3) paHuuHa nnacTuuHa aedopmallis Npu po3Tary (g, gy )

10 |4.2(1)P YacTtkosi koedilieHTH 6e3neku

11 15.1.1(2) KoedilieHTu HaBaHTaxxeHHs (y g): ANa MarictpanbHux Tpybonposoais; Ans Aopir,

KaHaB, KaHanis i NPUPOAHUX NePEeTUHIB BOAOCTOKIB 6&3 3aXMCHUX CNOpYA NOTOKY;
ANs QOpir, KaHas, KaHaniB | NPUPOAHUX NepeTUHIB BOAOCTOKIB 3 3aXUCHUMN
cnopyaamu noToky

12 15.1.1(3) CniBBigHOLWEHHS 30BHIWHBLOro giametpa Tpybonposoay A0 MiHIManbHOI TOBLMHMK
CTiHKN (D, /trin) B 32NEXHOCTI Bifi pO3paxyHKOBOI rpaHuui TekyyocTi (f,, ;)

13 [5.1.1(4) Bucota nokputTa Hag BEpXHbOI HYacTuHoto Tpybonposoay (Deover), KOPUCHE
HaBaHTaXXeHHS Y BEPXHIN YacTuHi Tpyom (Gegr)

14 15.1.1(5) MiHimanbHa 3aaHa ToBLUMHA CTIHKWN (fs,qc min)

15 [5:1.1(6) BenuynHa HepiBHOMIPHOIO ocigaHHs (ds) Npu 3aMiLHeHHI I'pyHTY Ha BigcTaHi (1)

16 |5.1.1(9) Honyctuma BenuynHa BUrMHy nepepisy tpybonposoay
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KiHeub Tabnuui HB.1

Ne

a/n MyHKT KopoTkuit onuc napameTpa, Akvid 4O3BONEHO BU3HAYaTK Ha HauioHanbHOMY piBHI

17 {5.1.1(10) |MakcumansHa pisHAUS MK TeMnepaTtyporo NPU MOHTaXi i MakcumManbHoK abo
MiHiManbLHOK Temnepatypoto ekcnnyaTtauii Tpybonposogy (7 °C)

18 |5.1.1(11) |MosHun iHTepan Temnepatyp (T4 °C)i (T2 °C)

19 15.1.1(12) [MakcumanbHa pisHULIA MK TeMnepaTyporo NP MOHTaxXi i MakcumansHoo abo
MiHiMansHow Temnepatypoto (T3 °C) Ta BigcTaHb MidK ropu3oHTanbHUMKM BUTMHaMH
npu 3HauyeHi (y)

20 {5.1.1(13) |MiHimanbHa TOBLMHMK CTiHKW Y BUIWHI (Z) ANs NpsAMuX Tpy6 3 BiAHOLWEHHSM
(D, /tin) T@ 3 KOEDILIEHTOM HaBaHTaXeHHs (y £)

21 156.2.3(2) MapameTp BTpath Kpyrnot hopmu nepepisy (a)

22 |5.2.4(1) HasaHTa)xeHHs BTOMMU

HB.2 NAPAMETPU, BA3HAYEH! HA HALIIOHAJIIbBHOMY PIBHI

HB 2.1 Bubip miHimanbHol HaginHoCTI

Ao nyHkmy 2.3(2)

Knac Hacnigkie (BianoBigansHocTi) npuimatu signosigHo Ao 3miHn Ne 2 ACTY-H b EN 1990:2008 [2]
HB 3.1.

Npumitka. [na BoaoBOAiB Knac Hacnigkie (BignoeipanbHocTi) npuiiMatu He Huide CC2 arigHo 3 [3] Ta
aopartkom X [4].

HB 2.2 YactkoBui KoediuicHT 6e3nekn
Lo nyrkmy 3.2(1)P
MpuiMaTn pekoMeHAoBaHI AaHi.
HB 2.3 Piznuus (Af) MK 3HaYEHHAMMU:
— MaKCUManbHOI Ta MiHiMaNbHOI rPaHUUAMKM TEKYYOCTi;
— MaKCUMAarbHOI Ta MiHiManNbHOT rPaHUUAMU MILHOCTI Ha po3TAar
Lo nyHkmy 3.2(2)P
MpuimaTtu pekomeHaoBaHi faHi.
HBE 2.4 MiHiMmanbHe 3HaYeHHA CMiBBiAHOLWIEHHA rpaHuuUi MIUHOCTI Ha poO3TAr A0 rpaHuUui
TekyuocTi cTasni (£, min /fy.min )
Lo nyHkmy 3.2(3)
MpuiimaTn pekoMeHaoBaHi aAaHi.
HB 2.5 MNpanuuHa pecdopmauin Ha NOAOBXKEHHA €, i, MPU PO3PUBI

Lo nyHkmy 3.2(4)
Mpurmatn pekoMeHzoBaHI aaHi.

HB 2.6 BigcoTkoBe 36inblieHHA 3Ha4YeHHA (Xx%) MaKcMManbHOI rpaHuLi TeKy4YocTi Hannaene-
HOro MeTany 3BapHOro WBa Bif 3a4aHOi MAaKCUManbHOI rPaHuKLi TeKy4yocTi nucTa abo marepiany
Tpyou

Lo nyHkmy 3.3(2)

MpuiamaTtu pekoMeHaoBaHi gaHi.
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HB 2.7 BipcoTkoBa BenuuuHa aedopmadii 3sapHoro wsa

Ho nyrkmy 3.3(3)

MNpuiAmaTt pekomeHOOBaHI AaHi.

HB 2.8 BiacoTtkoBe 36inbweHHA 3HauyeHHA (y%) rpaHuui MiLHOCTI HannaBneHoro metany
3BapHOro WBa Bifg 3aA4aHoi MakCUManbHOI FpaHuui MiLHOCTI NnMcTa abo maTtepiany Tpy6u

Mo nyHkmy 3.3(4)

Mpuiimary pexomeHa0BaHiI AaHi.

HB 2.9 MpaHuyHa nnactuyHa aedopmauin Nnpu posTary (&, )

Lo nynkmy 3.4(3)

MNpurimaT pekoMeHaoBaHi AaHi.

HB 2.10 YacTkosi koediuicHTH 6e3neku

Ao nynkmy 4.2(1)P

MNpyviMaT pekoMeraoBaHi AaHi.

HB 2.11 KoediuieHTU HaBaHTaXeHHA (yg): ANA maricTpanbHUX TpySonpoBoais; AnA gopir,
KaHaB, KaHaniB i NnpupogHUX NepeTUHIB BOAOCTOKIB 6€3 3axMCHUX cnopya MOTOKy; AnA Aopir,
KaHaB, KaHaniB i NPUMPOAHNX NEePeTUHIB BOQOCTOKIB 3 3aXUCHUMMU CNOPY4aMHU NOTOKY

Ao nynkmy 5.1.1(2)

MNpuimaT pekoMeHAOoBaHI AaHi.

HB 2.12 CniBBigHOWEHHA 30BHIWHBLOro Aiamerpa Tpybonposoay A0 MiHIMaNbLHOI TOBLWHN
cTiHku (D, /t.;,) B 3anexHOCTi Bif po3paxyHKoBOT rpaHuui TekyyocrTi (f v.d)

Lo nyHkmy 5.1.1(3)

MNpuiimaTn pexoMerOBaHI AaHi.

HB 2.13 Bucota nokpuTTA Hag BEePXHLOK YacTUHOW Tpyb6onpoBoay (Deover), KOPUCHE HaBaH-
TaXKeHHA Yy BEpXHil YacTuHi Tpyoun (Geq)

Ho nynkmy 5.1.1(4)

MpuimMaTn pekoMeHaoBaHi AaHi.

HB 2.14 MiHimanbHa 3apaHa TOBLUWMHA CTIHKK (50 min)

Mo nynkmy 5.1.1(5)
MpuMaTt pekoMeHaoBaHi AaHi.

HB 2.15 BenuuunHa HepiBHOMipHOro ociaaHHA (ds) npu 3aMiLuHeHHI 'pyHTY Ha BiacTaHi (/)

o nyrnkmy 5.1.1(6)

MpuiimaTtn pexoMeHaoBaHi AaHi.

HB 2.16 [lonycTtuma BenuunHa BUrUHYy nepepisy Tpybonposoay

Mo nynkmy 5.1.1(9)

MpuiAMaTn pekoMeHaoBaHi AaHi.

HB 2.17 MakcumankbHa pi3HUUA MK TeMnepaTtypor Mpu MOHTaXi i MakcumansHoOK abo
MiHiManbHOK TeMnepaTypol ekcnnyatauii Tpy6onpoBoay (T °C)

Mo nyHkmy 5.1.1(10)
MpuAmMaTu pekomMeHaoBaHI AaHi.

HB 2.18 MosHu# inTepBan Temnepartyp (T1 °C) i (T, °C)
Ho nyHkmy 5.1.1(11)
MpunAmaTn pekomeHgoBaHi AaHi.
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HBE 2.19 MakcumanbHa pisHALA MiX TeMnepaTypolo NPYU MOHTaXi i MakcuManbHO abo MiHi-

manbHO Temneparypoto (T3 °C) Ta BiAcTaHb MiXK ropu3oHTanbHUMK BUrMHaMK NPY 3HaYeHi (y)

o nyHkmy 5.1.1(12)

MpuimaTt pekomeHaoBaHi gaHi.

HB 2.20 MinimanbHa TOBLWHM CTiIHKM Y BUTUHI (Z) ANA npamux Tpyb6 3 eigHoweHHsAM (D, /¢ in)

Ta 3 KoehiliEHTOM HaBaHTaXEHHSA (y £)

Lo nynkmy 5.1.1(13)

MpuimaTtn pekomeHaoBaHi gaHi.

HB 2.21 NMapameTp BTpPaTH KpYrnoi cbopmmn nepepisy (a)
Mo nyHkmy 5.2.3(2)

MpuiimaTtn pekomeHaoBaHi gaHi.

HB 2.22 HaBaHTaXXeHHA BTOMU

Mo nyrHkmy 5.2.4(1)

[JopaTtkoBa iHdopmauis He HaBOAUTLCS.

HB 3 PILLEHHA NPO CTATYC IHOOPMALIMHUX OOOATKIB ACTY-H B EN 1993-4-3:2012
PiweHHs woao 3actocyBaHHs iHopmauinHux goaartkis, wo MictatbcA B ACTY-H b EN 1993-4-3:2012,

HaBeaeHo B8 Tabnuui HB.3.

Tabnuua HB.3
Ne , PiweHHsA 1040 BUKOPUCTAHHSA
HasBea goBigkoBoro gogatka .
3/n AoBiaKOBOro aoaarka

Hopatok A (nosigkoBui) — AHania onopis, Aedopma- | [logaTok MoXe BUKOPUCTOBYBaTUCH 6e3
LiH, HanpyXeHb i po3Tarie nig3eMHUX Tpybonpoeosis 3MiH Ha TepuTopii YkpaiHn

Hdopatok B (noBinkoBui) — bibniorpagis Ao Hauio- Te came
HanbHUX CTaHAAPTIB Ta BKa3iBOK 3 NPOEKTYBaHHA

Hopatok C (poBiakoBuin) — bibniorpadis »

[1]

[2]

[3]

[4]

6 Tekcm HauioHansHo20 cmaHdapmy donosHumu dodamxom HB:

"NOOATOK HB
(noBiakosumn)

BIBNIOrPA®IA

OBH A.1.1-94:2010 Cuctema craHaapTum3auii Ta HopMyBaHHs y 6yaisHMUTBI. [TpoekTyBaHHA Byai-
BEMbHUX KOHCTPYKUiK 3a €spokoaamn. OCHOBHI NOMOXEHHSA.

FApoekt 3miHn Ne 2 ACTY-H B EN 1990:2008 €Bpokoa. OCHOBM NpoeKkTyBaHHA KOHCTpYKUin (EN
1990:2002, IDT).

ABH B.1.2-14-2009 3aranbHi npuHUMnU 3abesneueHHst HaAiHOCTi Ta KOHCTPYKTUBHOI 6e3neku
6yaiBenb, cnopyn, 6yaiBensHUX KOHCTPYKLiA Ta OCHOB.

OBH B.2.5-74-2013 BoaonoctayaHHs. OCHOBHI MONOXEHHS NPOEeKTYBaHHS."
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Cropivka 15
CTopiHor. 15

koa ¥KHI 23.040,01,91.010.20, 21.080 10

Knrwouorl cncsa: rpaduddi crady, Marepiany, MiURICTE, CTINKICT, Cranesl HoHeT pykLil, yoapHa
B'HAKICTL, LOBFOBIMHICTE, TRYDONpoE, oRip, aethopnallia.

AER A R e BR

Paparmop — A, Myroecexa
Kown'iareptia sapena — 5.6 Hykaiskdie

tﬁmmmﬁﬂkﬁ#‘:‘g. Manp odicerHui, MpHTyoa "Adbal”
ek cdoeTHIER.

Aemraede nlgnpredcree: Yrpepxty achopm®
syn. M. Kpraososa, 280 M. Keie-37, 03037, Mipaive.
Ten 249-26-62
Binnin peanibaufi: rerduans (D44} 2453682 (62, B4)
E-mailtuabi2BEnkrnat

Crinourea nps sHstcedHEn oy 65T BUAAHIHDT SN pEEd 05 LEpsaEHD PEmTEY BHasELE .
B Me 890 gin 27112001 o
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