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OcHoBu nporpamu €BpoKoay

Craryc Ta raixy3b 3acTOCyBaHHSI €BPOKO/IIB

HamionanbHi cranaapTy, Mo BIPOBAHKYIOTh
€Bpoxoau

3B’s13k1 MK €BpOKO/IaMU Ta TapMOHI30BaHUMU
texHiuHuMu cnerudikaniimu (ENs ta ETAS) ans
BHUpOOIB

HonatkoBa iHpopmaris moao EN 1991-1-5

Hamionansauii nogatox 1o EN 1991-1-5
1 3arajibHi NOJI0KEHHS

11  Cdepa 3acTocyBanHs

1.2  HopwmartuBHI MOCHIIaHHS

1.3 lomymmenHs

1.4 BiaMiHHICTh MDK MPUHLKIIAMU 1 IPaBUIAMHU
3aCTOCYBaHHS

1.5 Tepmiau 1 BUSHAYCHHS
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6.2.1 Po3rnsan TemnepaTypHHUX Aid
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6.2.2 TemniepatypHi nepenaau
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HAIIOHAJILHUM BCTYII

Leit cranmapt € totoxuuii mepeknan EN 1991-1-5:2003: Eurocode 1: Actions on
structures. Part 1-5: General actions - Thermal actions (€Bpoxox 1. [ii Ha KOHCTpYKIIii.
Yactuna 1-5: 3araneni aii. Terutosi aii) 3 Texaiuynorw nonpaskoro EN 1991-1-5: 2003/AC: 20009.

EN 1991-1-5:2003 migrorosneno Texuniunum xomirerom CEN/TC 250, cekperapiarom
skoro kepye BSI.

J1o HaIIOHATFHOTO CTaHIAPTY JOJTYYCHO aHTJIOMOBHHH TEKCT.

Ha Tteputopii VYkpalHM SK HaliOHAIGHUWA CTaHJApT Ji€ JIiBa KOJOHKA TEKCTY
JACTY-H b EN 1991-1-5:20XX «EBpokox 1: Jlii nHa xonctpykmii. Yactuna 1-5: 3araneHi fii.
Terumosi aii (EN 1991-1-5:2003, IDT)», BukiIazeHa yKpaiHCbKOK MOBOKO.

Bigmosinno no JBH A.1.1-1-2009 «Cucrema cranmapTuzaiii Ta HOPMYBaHHS B
OyxiBHUITBI. OCHOBHI MOJIOKEHHS» 1M cTaHAapT BIIHOCUTHCA 10 KoMmiuiekcy B.1.2 «Cucrema
HaJIHHOCTI Ta 6e31eKu B OYAIBHUIITBI».

CraHmapT MICTUTh BUMOTH, SIK1 BIIMTOB1IAI0Th YAHHOMY 3aKOHOIaBCTBY.

HayxoBo-TexHiuHa opraHi3amis, BIINOBiAajdbHA 3a LEeH cTaHaapT, — ToBapuCTBO 3
0OMEXEHOI0 BIINOBIIATBHICTIO «YKpaiHCbKMI 1HCTUTYT CTaJeBUX KOHCTpyKIiil iM. B.M.
[[IlnMaHOBCHKOTOY.

Jlo cTanmapTy BHECEHO TaKi peIaKI[iitHi 3MI1HH:

- CJIOBa «Iei MDKHAPOJIHUMA CTaHIAPT» 3aMIHEHO Ha «IIeH CTaHIapT»;

- CTPYKTYpHI eneMeHTH craHmapty: «OOkmamuHky», «llepeamoBy», «HarionanpHUII
BcTym», «BusnaueHHss mnoHsATH» Ta «bibmiorpadiuni gaHi» odopmiaeHO 3TigHO 3
BMMOT'aMH HaIlIOHAJIbHOT CTaHAapTU3allil YKpaiHu;

- 13 «IlepenmoBu 1o EN 1991-1-5» y nei «HarionansHu# BCTym» B3sATa Ta YacTHHA, sIKa
6e31ocepeIHbO CTOCY€ETHCS IILOTO CTAHIAPTY;

- HaIlOHAJIBHUU JOBIIKOBUH JOIATOK HABEICHO SIK HACTAHOBY JUISI KOPHCTYBAYiB.

[Tepenik HarionanbHUX cTanaapTiB Ykpainu (JICTY), inentnunnx MC, mocunaHHs Ha SKi
e B EN 1991-1-5:2003, naBeneno y nponatky HA.

Komii MC, HenpuiHATHX SK HaIIOHAJIbHI CTaHIApPTH, Ha SKI € TIOCWUJIaHHSI B
EN 1991-1-5:2003, moxHa otpumatu B ['omoBHOMY ¢oHAI HOpMaTUBHUX MO0KyMeHTIB JIII
«YxpHIHII».

Texuiuna mompaska EN 1991-1-5:2003/AC:2009 no EN 1991-1-5:2003 nogana B KiHIIi
JICTY-H b EN 1991-1-5:20XX micis nomarka HA.
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Beryn

Le#t noxyment EN 1991-1-5 minroroBnenwuii
Texuiunum  komirerom  CEN/TC 250
«byniBenpHI €BpoKON», CEKpeTapiaT IKOTO
nigrpumyetbest BSIL

Hpomy €BpomneiicbkkoMy cTaHgapty Oyze
HQJI@aHUH ~ CcTaTyC  HAI[lOHAIBHOTO 3
MyOJIIKAIIEI0  IIEHTUYHOTO TEKCTy  abo
cxBaieHHsM He mi3Hime TpaBHs 2004 poky i
pu CKacCyBaHHI KOH(DIIIKTYIOUNX
Hal[lOHAJIbHUX  CTaHAApTIB HE  Mi3Hile
oepesns 2010 poky.

Iomatku A i B — 0608 s3koBi. Jlomatku C i
D — 10oBIIKOBI.

vy BIIIIOBITHOCTI 3 BHYTPIIIHIMHA
MOCTAaHOBAMHM HHEHTP/CENELEC
HalllOHaJIBHI OpraHu 31 CTaHAapTHU3aIil
Takux  KpaiH  3000B's3aHl  3IIHCHUTH
IMIIJIEMEHTAII0 OO  €BPOIEHCHKOTO
crangapty: Asctpis, benbria, Kinp, Yexis,
Hanis, Ecronis, ®iunauaisa, Dpaniis,
Himeuuwna, I'pemis, Yropmmna, Icmanmis,

Ipnanmis, Itamis, JlatBis, JIuTBa,
JIrokcemOypr, MabrTa, Hinepnanmwu,
Hopsgeris, [Tonpa, [Topryranis,

Cnosauunna, Cnosenisa, Icmania, IlIBermis,
[Beitnapist Ta Benuka bpuranis.

Jlanuii  €BpomeMChKUA CTaHAAPT 3aMIHIOE
ENV 1991-2-5:1997.

VI

Foreword

This document (EN 1991-1-5) has been
prepared by  Technical = Committee
CEN/TC250 “Structural Eurocodes"”, the
secretariat of which is held by BSI.

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 May 2004, and
conflicting national standards shall be
withdrawn at the latest by March 2010.

Annexes A and B are normative. Annexes C
and D are informative

According to the CEN/CENELEC Internal
Regulations, the national standards organiza-
tions of the following countries are bound to
implement this European Standard: Austria,
Belgium,  Cyprus, Czech  Republic,
Denmark, Estonia, Finland,  France,
Germany, Greece, Hungary, Iceland, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal,

Slovakia,  Slovenia,  Spain,  Sweden,
Switzerland and United Kingdom.
This document supersedes

ENV 1991-2-5:1997.
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HAIIIOHAJIbHUM CTAHJIAPT YKPATHU

€BPOKO/I 1. Ill HA KOHCTPYKIIT
YACTHUHA 1-5. BATAJBHI AIi. TEIIOBI A1i

EBPOKO/I 1. BO3JIEMCTBUS HA KOHCTPYKIUHA
YACTbD 1-5. OBIIUE BO3VI[EI7ICTBI/I}I.
TEIUIOBBIE BO3AEUCTBUA

EUROCODE 1: ACTIONS ON STRUCTURES
PART 1-5: GENERAL ACTIONS -THERMAL ACTIONS

OcHoBu nporpamu €Bpokoay

Y 1975 poui Kowmicis €Bpomneiicbkoi
CrinpbHOTH BHpIIMIA PO3MOYATH MpPOrpamy
Tl y raimy3i OyIiBHUIITBA HA IMACTaB1 CTaTTI
95 nmoroBopy. Meroro mporpamu  Oyno
YCYHEHHSI  TEXHIYHUX  MEpemIkoja  Jyis
TOPriBII1 Ta Y3TO/DKEHHS TEXHIYHUX YMOB.

VY pamxkax 1iei nporpamu aiii Komicis B3sia
Ha ce0e IHIMIAaTHBY BCTAHOBHTH CHCTEMY
V3rO/DKEHUX  TEXHIYHUX  TpaBWiI IS
MPOEKTYyBaHHSI OyiBENb 1 CHOPYH, SIKi Ha
TIepIIIii cTasii Maju CIIyryBaTH
QIPTEPHATHBOID YMHHUM  HAI[lOHAJLHUM
MpaBHJIAM JIEpXKaB-WICHIB, a 3PEIITOI0 Malld
3aMIHUTH iX.

Yroponox m’arHamaTH pokiB Kowmicis 3a
nonomMoroto PoGoyoro xomirtery, 10 CKiamgy
SKOTO BXOJMJIM TIPEICTABHUKU  JICPXKaB-
YJIeHIB, BeJia PO3pOOKY Mmporpamu €BPOKO/IIB,
gKa TpuU3Bena [0 MyOmniKalii KOMIUIEKTY
MEPIIOro MOKOMIHHA €BpONEHCHKUX KOMAIB Y
80-x pokax.

Y 1989 poui Kowmicis Ta aepikaBU-4iIeHU
EU (€Espomeiicekoi CminbHotn) Ta EFTA
(EBporeiicbkoi Acorartii Binbaoi Toprisii)
Ha ocHoBi yroau® Mix Kowmiciero Ta CEN

YuHHUHA BIX

Background of the Eurocode Programme

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

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

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

In 1989, the Commission and the Member
States of the EU and EFTA decided,
on the basis of an agreement® between the

roma mixx Kowmiciero €ppomneiicekoi CHiTBHOTH Ta
€sporneiicbkkum KoMmiTeToM 3i cranmaprtusarii (CEN)
moxo poborn Hax €BPOKOAAMH ISl TPOSKTYBAHHS
OyaiBenb i cropya (BC/CEN/03/89).

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

1
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(EBporeiicbkum KOMITETOM 31
CTaHIapTU3allii) BUPIIIMIIH nepeaaru
miAroToBKy Ta mybmikamiro €Bpokonis CEN
3a JIONOMOTOK cepii MaHAaTiB, M0 B
pesynbraTi  Hagano O €BpokogaM y
MaifOyTHROMY  cTarycy  €BpONEHCHKOTO
crauaapty (EN). Ile moB’s3ye €Bpokoau 3
nojoxxeHusiMu  JlupexktuB Pagm 1 Pimens
Kowmicii mono €Bpomneicbkux CTaHmapTiB
(ro6to [upextuBu Pamm 89/106/EEC mono
OyniBenpHUX BUpoOiB — CPD — ta JlupekTus
Pamu 93/37/EEC, 92/50/EEC Ta 89/440/EEC
BIJTHOCHO CYCNUIBHUX pOOIT Ta MOCIyr 1
€KBIBAJICHTHUX JTUPEKTHB EFTA,
3al0YaTKOBAHUX 3  METOI  JOTIOMOITH
3aCHYBAHHIO BHYTPIIIHBOTO PUHKY).

CrpykrypHa mporpama €BpOKOJIB BKJIHOYAE
CTaHJIapTH, 5IK1 B OCHOBHOMY CKJIaJIalOThCS 3
NEeK1UTbKOX YaCTHH:

EN 1990 €Bpokoa. OCHOBH NpPOEKTYBaHHS
KOHCTPYKIIIH

EN 1991 €Bpoxon 1. Jlii Ha KOHCTPYKILii

EN 1992 C€spokox 2. IlpoekryBaHHA
3113006 TOHHUX KOHCTPYKITIH

EN 1993 €Bpokon 3. IlpoekryBaHHA
CTaJICBUX KOHCTPYKIIIH
EN 1994 €Bpokon 4. IlpoekryBaHHA

cTane3ani300eTOHHUX KOHCTPYKITii

EN 1995 €Bpokon 5. IlpoekryBaHHA
JIEPEB’ STHUX KOHCTPYKIIIH

EN 1996 €Bpokon 6. IlpoekryBaHHA
KaM’STHUX KOHCTPYKIIIi

EN 1997
IIPOEKTYBaHH:

€Bpokon 7. T'eoTexHiuHe

EN 1998 €Bpokon 8. IlpoekryBaHHA
CEHCMOCTIMKUX KOHCTPYKITii

EN 1999 €Bpokon 9. IlpoekryBaHHA
QTIOMIHIEBUX KOHCTPYKITIH.

Crangaptu €BpoKo/IiB BU3HAIOTh
BIJIMOBIJANIBHICTE ~ PETYJISATOPHUX  OpraHiB
JIep>KaB-wIEHIB Ta 3aXHUINAIOTh iX MpaBO Ha
NPU3HAYEHHS BEJIWYMH, $KI TOB’s3aH1 3
peryiaioBaHHSAM  MNUTaHb  Oe3leku  Ha
HaI[IOHAILHOMY pIiBHI TaM, J€ BOHHU
BIZIPI3HSIOTHCS.

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

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

EN 1990 Eurocode 0: Basis of Structural
Design

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete
structures

EN 1993 Eurocode 3: Design of steel
structures

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

EN 1995 Eurocode 5: Design of timber
structures

EN 1996 Eurocode 6: Design of masonry
structures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures
for earthquake resistance

EN 1999 Eurocode 9: Design of aluminium
structures.

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



Craryc Ta rajry3b 3acTOCyBaHHS
€BpokoaiB

Hepxapu-uwienu EU ta EFTA Bu3HatoTs, 110
€BpOKOJM MIIOTH SK ETAJOHHI JIOKYMEHTH
IUIA TAKUX LUTEH:

— 8K 3aci0 JOBEJEHHS  BIAIOBIIHOCTI
OymiBedb 1 CHOPYI OCHOBHMM BHMOTaM
NupektuBu Pamu  89/106/EEC, 30kpema
ocHoBHIN BmMO31 Nel — MexaHiuna
CTIMKICTE Ta CTaOUILHICTE — 1 OCHOBHIN
BuMO31 Ne 2 — [oxkerxxHa Oe3neka;

— SIK OCHOBA JUTSI YKJIQIaHHS KOHTPAKTIB IS
OyaiBeNb 1 CIOPYJ Ta TOB’A3aHUX 3 HUMHU
TH)KEHEPHUX MOCIIYT;

— SIK OCHOBA I CKJIAQJaHHS Y3TODKCHHX
TEeXHIUHUX crenudikamii g OyIiBeIbHUX
BUpoOiB (ENs ta ETAs).

€BpPOKOJIM, OCKUTPKA BOHH O€3MOCEpEeTHbO
BITHOCSTHCS 10 OyIIBEIBbHUX CIIOPYA, MalOTh
MPSAMHAN 3B’SI30K 13 TIIyMaYHUMU
JIOKYMEHTaMHU> po3auTy 12 CPD,
HE3BaXKAIOUM Ta TE, 110 BOHU MAIOTh PI3HY
MPUPOJY 3 TapPMOHI30BAHWMHU CTaHIAPTAMH
Ha BupoOnmS. TakuM uMHOM, TeXHiuHi
aCNeKTH, SIKi BUIUTMBAIOTh 3 €BPOKOJIB ISt
OyniBenb 1 CIOpy/, MOBUHHI B TMOBHIN Mipi
Ooytu PO3TIISTHYTUMH TexaiuHUMHI
komitreramu CEN Ta/un pobounmu rpynamu
EOTA, sxi po3poOisitoTh CTaHAApTH Ha
OyniBebHI BUPOOM, 3 TO3MIN JOCATHEHHS
MMOBHOT CYMICHOCTI TEXHIYHHMX creuikaIiii
3 €BpOKOIaMU.
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Status and field of application of
Eurocodes

The Member States of the EU and EFTA
recognise that Eurocodes serve as reference
documents for the following purposes:

— as a means to prove compliance of
building and civil engineering works with
the essential requirements of Council
Directive 89/106/ EEC, particularly Essential
Requirement Ne 1 — Mechanical resistance
and stability — and Essential Requirement
Ne 2 — Safety in case of fire;

— as a basis for specifying contracts for
construction works and related engineering
services;

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

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

2Bignoizno mo cr. 3.3 moxymenrta CPD ocHoBHI
Bumorn (ER) oTpumaioth KoHKpeTHYy ¢GopMmy y
TIYMaYHUX JOKYMEHTaX JJisi CTBOPEHHS! HEOOX1ITHHX
3B’S3KIB MDDK OCHOBHHMM BHMMOIaMH Ta MaHIaTaMU
1t rapmonizoBanux EN ta ETAG/ETA.

SBignosigao g0 cr. 12 CPD TIyMadHi AOKyMEHTH
MaroTh:

a) HaJaTh KOHKPETHOiI ()OPMU OCHOBHHUM BHMOTaM,
Y3TOAMBIIM TEPMIHONIOTII0O 1 TEXHiYHI 3acamd 1
BKa3aBIIX KJ1acu abo piBHI I KOXKHOI BUMOTH, e TIe
HEOOX1IHO;

b) BKa3zaTH MeTOOM BCTAHOBICHHS CITiBBiJHOIICHHS
MDK IIMMH Kiacamu a0o pIiBHAMH BHMOT i3
TEXHIYHMMH  BHUMOraMH,  HANPHUKIAA,  METOMIH
pO3paxyHKy 1 TIEpeBipKH, TEXHIYHI TpaBWIa
MIPOCKTYBAHHS 1 T. 1H.;

C) CIyryBaTH PEKOMEHMAINIEI0 Ui BCTAHOBJIICHHS
Y3TODKEHUX CTaHIAPTIB 1 HACTAHOB sl €BpOIIEiich-
KOT'O TEXHIYHOTO YXBaJICHHSI.

€Bpokoan (aKTHYHO BIJIrparoTh MOAIOHY pPONb Yy
cdepi ER 1 i gactuni ER 2.

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

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

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

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

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

The Eurocodes, de facto, play a similar role in the
field of the ER 1 and a part of ER 2.
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Crannmaptu  €BpOKOJIB  pEriaMeHTYIOTh
3arajibHi  MpaBWJa  MPOEKTYBaHHS  JUIA
MPAKTUYHOTO BUKOPUCTAHHS BCIX

KOHCTPYKI[IH Ta iX KOMIIOHEHTIB SIK
TpamuIifHOTO, TaKk 1  IHHOBAIITHOTO
XapakTepy. YHiKanbHI (opMH KOHCTPYKIIii
a00 yMOBHM TIPOSKTYBaHHS CIEI[IaJIbHO HE
OXOIUTIOIOTHCS, 1 B TAaKUX  BUMAJKAX
MPOCKTYBAIBHUKY TOTPIOGH  J101aTKOBHIA
€KCIIEPTHUI PO3TJISIL.

HauionanbHi crangapru,
110 BIPOBAXKYyIOTh €BpOKOIH

HarmionaneHi cranapTy, 110 BIPOBAIXKYIOTh
€BpoKO/IM, 3aBXKAM BKIIOYAIOTH IOBHHUM
TeKCT €BpoKoay (BKIIOYAIOYHM YCi JOJATKH),
Bugannii CEN, sikoMy MOXyTb mepemyBaTh
Hamionansaunii TUTYIbHUN JIUCT Ta
HamionanebHa nepenMoBa, a TaKoX MOXKYTb
CyNpOBOKYBATUCS Hamionansanm
JI0JTATKOM (JIOBIIKOBHIA).

HamionaneHuii 1oaaTox (AOBIIKOBUI) MOXKE
BKJIIOYATH  iH(MOpPMAII0  BITHOCHO  THX
napameTpiB, SKi 3THIIMIIACS BIIKPUTHMH B
€Bpokosax I HAIIOHATHHOTO BHOODY,
BioMi SIK HaIIOHAJILHO BHU3HA4YEH]
napamMeTpu A BUKOPHUCTAHHA  IpH
MpOEKTyBaHHI OyaiBenb Ta I1HXKEHEPHHX
cropys, 1mo OyayTh 3BENEH1 Yy 3aIliKaBiIeHII
KpaiHi, a came:

— 3HAYEHHs Ta/a00 KiacudiKaiilo BUIAIKIB,
TUIs SIKUX €Bpoxoa periaamMeHrye
BUKOPHUCTAHHSI aJIbTEPHATUB;

— 3HAYEHHS, SK1 CJIiJ] BAKOPUCTOBYBATU TaM,
ne B €BPOKO/Ii HaBEJIEHO TUILKU CUMBOJI,

— crneundiuHi gaHi KpaiHu (reorpadidHi,
KJIIMaTU4YHI TOIIO), HAIIPUKIIA[, KapTa CHITY;
— KOHKPETHI METOJMKHU JUIsl TUX BHIIAJKIB,
KOJM €BPOKOJI periaMeHTye BUKOPHCTAHHS
aIIbTePHATHB.

BoHu MOXyTb TaKOX MICTUTH:
—  peKoMeHpamii  0JI0
TOBIIKOBHX IOJATKIB;

— TIOCWJIaHHS Ha JOJAaTKOBY iH(dopMmaillito,
sKa He CyNepeuynuTh HOPMAaTHBHUM BUMOTaM 1
J0TIoMarae mpu KOpUCTyBaHH1 €BPOKOIaMHU.

34CTOCYBAHHHA

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

National Standards implementing
Eurocodes

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

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

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

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

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

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

It may also contain

— decisions on the application of informative
annexes,

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



3B’sa3Kku Mizk €BpokogaMu
Ta TAPMOHI30BAHUMH TeXHIYHUMH
cnenudikanisimu (ENs Ta ETAS) nast
BUPOOIB

HeoOxinHa Y3rOJKEHICTh MDK
rapMOHI30BaHUMHU TEXHIYHUMU
cnenu@ikaisMu st OyaiBEIbHUX BUPOOIB
Ta TEXHIYHUMHU TpaBHIAMH i OymiBenb i
ciopyx Ta OyaiBensHUX poOit. Kpim Toro, y
noBHIM iH(popmarii, sxka cynpoBomkye CE-
MapKyBaHHs Oy/IBeJIbHMX BHUpOOIB 1 Mae
BIIHOIIEHHS 10 €BPOKOIIB, Ma€ OYTH YITKO
3a3Ha4YeHO, SKI HallOHAJILHO BH3HAYEHI
napaMmeTpu Oynu B3sTi 10 yBaru.

JMoaarkoBa indopmanis
moxo EN 1991-1-5

EN 1991-1-5 wHagae BKa3iBKA 0O
MPOETYBaHHS 3 ypaxyBaHHIM TEIIOBUX i,
00yMOBJIEHUX KJIIMATUYHUMHU Ta POOOYMMHU
yMOBaMH Ha CHOpyJaXx Ta MaiJaHIuKax
[UBUTLHOTO OYIIBHHIITBA.

[adopmariis  BITHOCHO  TEIUIOBUX M,
BUKJIMKAHUX BOTHEM, HalacThCs y
EN 1991-1-2.

EN 1991-1-5 mpusHadyeHo i1 3aMOBHUKIB,
MIPOCKTYBAJILHUKIB, MIAPSTHUKIB 1
KOMITETCHTHHX OpPIaHiB.

EN 1991-1-5 mae BUKOpPHCTOBYBATHCS pPa3oM
3 EN 1990, immmmu gactmHamu EN 1991 i
EN 1992-1999 TUIS MIPOCKTYBaHHS
KOHCTPYKIIIH.

VY Bumanky 3 Mocramu HariioHanbsHi J01aTKU
BU3HAYAIOTh BUKOPUCTAHHS Yy PO3PaxyHKax
3aralbHUX HEMHIAHUX a00  CIPOIICHUX
THIMHUX TEMIEPAaTypPHHUX CKIIAJO0BUX.

VY Bumagky 3 IumapsMM HEOOXiHO poOHTH
nocwinandgs Ha EN 13084-1, ne MicTuThCS
iH}opMmarllis mpo TemIoBi Aii, CIpPUYMHEH1
POGOUHMH MTPOIIECAMH.
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Links between Eurocodes
and product harmonised technical
specifications (ENs and ETAS)

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

Additional information specific
to EN 1991-1-5

EN 1991-1-5 gives design guidance for
thermal actions arising from climatic and
operational conditions on buildings and civil
engineering works.

Information on thermal actions induced by
fire is given in EN 1991-1-2.

EN 1991-1-5 is intended for clients,
designers,  contractors and  relevant
authorities.

EN 1991-1-5 is intended to be used with
EN 1990, the other Parts of EN 1991 and
EN 1992-1999 for the design of structures.

In the case of bridges, the National annexes
specify whether the general non-linear or the
simplified linear temperature components
should be used in design calculations.

In the case of chimneys, references should be
made to EN 13084-1 for thermal actions from
operating processes.



np. ACTY-H b EN 1991-1-5:201X

HanionaabpHuii fogaTok
xo EN 1991-1-5

Y 1upomy cTaHIapTi HaBelIeHI adbTepHATUBHI
METOJM, OIIHKH 1  peKoMeHjamii 3
[TpumiTkamu, sKi BKa3yloTh, JIeé HEOOXiITHO
3poOuTH HamioHaIbHI BUOip. Takum 4mHOM,
HAI[IOHAIBHUHN CTaHAAPT, SKUH IMIUIEMEHTYE
EN 1991-1-5, noBunen matu HarioHansHuit
JI0JaTOK, JIO  SIKOTO  BKIIOYEHO  yci
HAI[IOHAIBHO BW3HAYEHI MapaMeTpH, fKi
BUKOPDHUCTOBYIOTBCS ~ IIpU  TPOEKTYBaHHI
CTaJIeBUX  KOHCTPYKLIH, 1m0  OyayTh
1oOy/10BaH1 y BIINOBIAHINA KpaiHI.

Hamionaneuuii ~ BUOIp

EN 1991-1-5 3a momomoroxo:
- 5.3(2) (Tabmuusa 5.1, 5.2 15.3)
-6.1.1(2)

-6.1.2(2)

-6.1.3.1(4)

-6.1.3.2(1)

-6.1.3.3(3)

-6.1.4(3)

-6.1.4.1(1)

-6.1.4.2(1)

- 6.1.4.3(1)

- 6.1.4.4(1)

- 6.1.5(1)

- 6.1.6(1)

-6.2.1(1)P

-6.2.2(1)

-6.2.2(2)

-7.21(2)

- 7.5(3)

- 7.5(4)

-Al1(2)

-Al1(3)

-A2(2)

- B(1) (Tabmuug B.1, B.2 1 B.3)

JI03BOJICHO Y

National annex
for EN 1991-1-5

This standard gives alternative procedures,
values and recommendations for classes with
notes indicating where national choices may
have to be made. Therefore the National
Standard implementing EN 1991-1-5 should
have a National annex containing all
Nationally Determined Parameters to be
used for the design of buildings and civil
engineering to be constructed in the relevant
country.

National choice is allowed in EN 1991-1-5
through clauses:

- 5.3(2) (Tables 5.1, 5.2 and 5.3)
-6.1.1(1)

-6.1.2(2)

-6.1.3.1(4)

-6.1.3.2(1)

-6.1.3.3(3)

-6.1.4(3)

-6.1.4.1(2)

-6.1.4.2(2)

-6.1.4.3(2)

-6.1.4.4(2)

-6.1.5(2)

-6.1.6(2)

-6.2.1(1)P

-6.2.2(2)

-6.2.2(2)

-7.2.1(2)

- 7.5(3)

- 7.5(4)

-A1(1)

- A1(3)

-A.2(2)

- B(1) (Tables B.1, B.2 and B.3)



1 3AT'AJIBHI TOJIOKEHHSA
1.1  Cdepa 3acTocyBaHHA

(1) Y EN 1991-1-5 MicTaTbCs NPUHIMUIH 1
MIOJIOKEHHSI JUI PO3PAaXyHKY TEMIIEpaTypHUX
niii Ha OymiBii, MOCTH 1 IHINI KOHCTPYKIII,
BKJIIOYAIOUM 1X OKpEMi €lleMeHTH. Y HBOMY
BKa3aHi TaKOX IMOJIOKEHHS MO OOJIUIIOBAHHIO
dacaniB 1 IHIINX eIEMEHTIB Oy/IiBelb.

(2) danwmii CTaHIapT BCTaHOBITIOE
TeMIepaTypHi Jii Ha eIeMEHTH KOHCTPYKIIiH.
XapakTepUCTHUYHI 3HAYEHHS TEeMIIePaTypHUX
BIUIMBIB  HAaBEJIEHI I  IPOEKTYBaHHS
KOHCTPYKI[I{, 10 3a3HAIOTh JOOOBUX 1 PIYHHUX
KOJIMBaHb TemmepaTypu. Jljis KOHCTPYKLIH,
0 HE NUUIIraloTh UM TeMIIepaTypHUM
BILJIMBAM, iX HE CJIiJl BpaXOBYBaTH.

(3) KoHcTpykiiii, B SIKMX TeMIepaTypHi ii

00yMOBIIEH]I, TOJIOBHUM 4UHOM, ix
MIPU3HAYCHHIM (Hanpukaz, rpaJupHi,
eJIeBaToOpH, pe3epByapH, CKJIAJIChKe
yCTaTKyBaHHS,  HarpiBajbHi  Kamepu 1
XOJIOJMIIBHUKH), PO3TJISAAI0TECS B PO3ALT 7.
Ha auMapi MO PIOETHCS st
EN 13084-1.

1.2  HopMmaTuBHi nocuJIaHHS

Jns 3actocyBaHHsT AaHOro €BpONEHUCHKOTO
CTaHJIApTy BUKOPHUCTOBYIOTh HACTYIHI
JaTOBaHI 1 HeJaTOBaHI TMOCWIaHHA. Jlis
JATOBAaHUX IIOCHJIaHb 3aCTOCOBYIOTH TLIBKHU
BKa3aHE BHJAHHS JOKYMEHTa, Ha SKHUH
nocwiawTbed. Jlis HeAaToBaHUX MOCHIIAHb
3aCTOCOBYIOTh OCTAHHE BHJIAHHS JIOKYMEHTa,
Ha SKHI MOCHUJIAIOThCS (BKIIIOUAIOYM yci HOro
3MIHH).

EN 1990:2002 €BpoKoI.
MIPOEKTYBAaHHS KOHCTPYKI[if
npEN  1991-1-6 €Bpokoxy 1. [lii Ha
koHcTpykiii. Yactuna 1-6. Barameni mii. Jii
1 Yac 3BEICHHS.

OcHOBU

EN 13084-1 ITpomucnosi numapi. Yactuna 1.
3arajibHi BAMOTH

ISO 2394 3aranpHi OpUHLIMNM HATITHOCTI
KOHCTPYKIIH

np. ACTY-H b EN 1991-1-5:201X
1 GENERAL

1.1  Scope

(1) EN 1991-1-5 gives principles and rules for
calculating thermal actions on buildings,
bridges and other structures including their
structural elements. Principles needed for
cladding and other appendages of buildings
are also provided.

(2) This Part describes the changes in the
temperature of  structural elements.
Characteristic values of thermal actions are
presented for use in the design of structures
which are exposed to daily and seasonal
climatic changes. Structures not so exposed
may not need to be considered for thermal
actions.

(3) Structures in which thermal actions are
mainly a function of their use (e.g. cooling
towers, silos, tanks, warm and cold storage
facilities, hot and cold services etc) are treated
in Section 7. Chimneys are treated in
EN 13084-1.

1.2 Normative references

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

EN 1990:2002 Eurocode: Basis of structural
design

prEN 1991-1-6 Eurocode 1. Actions on
structures Part 1.6: General actions - Actions
during execution

EN 13084-1 Free-standing industrial chimneys
Part 1: General requirements

ISO 2394 General principles on reliability for
structures
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ISO 3898 OcHoBH IPOEKTYBaHHS
KOHCTPYKI[id. YMOBHI MO3HAY€HHs. 3araibHi
CHMBOJIH

ISO 8930 3arampHi HPUHUMOU HAIITHOCTI
KOHCTPYKITIH. [Tepemik CKBIBAJICHTHUX
TEPMIHIB.

1.3 JonymeHus

(1) OcHoBHI gOmyIICHHS, BCTaHOBJICHI B
EN 1990, nommuproroTbcst Ha JaHUM cTaHAApT.

1.4 BinminnicTs Mik npuHmunamm i
NPaBUJIAMHU 3aCTOCYBAHHS

(1)P MpuHIMIHM i TpaBWIa 3aCTOCYBAHHS, IO
MmicTaTees y 1.4 EN 1990:2002, nommuproroTh-
Csl Ha LIeH CTaHJapT .

1.5 Tepminu i BU3HAYECHHS

Y  ngaHomy  €BpomneWcbkOMy  CTaHAapTI
3aCTOCOBaHI  TEePMIHM 1  BHU3HAuYEHHS,
Bcra”oBieHl y EN 1990, ISO 2394, ISO 3898
11SO 8930 1 HacTyNMHUX MyHKTaX.

15.1 memnepamypni eniuen

Jii Ha €JIEeMEHT KOHCTPYKITii, SIKi 3'IBJISIOTHCS
BHACIIJIOK 3MIHM TEMIIEpaTypHUX  IOJIB
BITPOJIOBXK ITEBHOTO TEPIOIy Yacy

15.2 memnepamypa 306HiuIHbO20 NOGIMPA

TeMIepaTypa, BHMIpIOBaHa TEPMOMETPOM,
pO3MIllIEHUM y JAepeB'sHid Oymii Ou10r0
KOJIBOPY 3 JKaJTI03SMHU Ui BUTBHOTO JOCTYITY
MOBITPSI bi(o) MIpUIIAIIB, BIIOMIH SIK
«Metepeosioriyda oyaka CTiBeHCOHA»

153 MAKCUMATIbHA memnepamypa
306HIUIHB020 NOBIMPA T max
3HAYEHHS MakCUMaJbHOI  TeMmIepaTypu

30BHIIIHHOTO TIOBITPS 3 PIYHOIO BIPOTIIHICTIO
nepesuinenHs 0,02 (BigmoBimae mepiody
MOBTOpIOBaHOCTI 50 pokiB), 1m0 0a3yeThcs Ha
MaKCUMaIIbHUX 3a(iKCOBAHUX TOTOJMHHUX
3HAYEHHSX

1.5.4 minimansna memnepamypa
306HIUHB0O20 NOGIMPA T min
3HAUEHHS MIHIMaJIbHOT TEeMIEpATypu

30BHIIIHBOTO TMOBITPS 3 PIUHOIO BIPOTIAHICTIO
nepesuiienHs 0,02 (BimmoBimae mepiomy
MOBTOPIOBAHOCTI 50 poKiB), 1m0 0a3yeThecsi Ha

8

ISO 3898 Bases of design of structures -
Notations. General symbols

ISO 8930 General principles on reliability for
structures. List of equivalent terms

1.3 Assumptions

(1)P The general assumptions of EN 1990 also
apply to this Part.

1.4 Distinction between principles and
application rules

(1)P The rules in EN 1990:2002, 1.4 also
apply to this Part.

1.5 Terms and definitions

For the purposes of this European Standard,
the definitions given in EN 1990, I1SO 2394,
ISO 3898 and 1SO 8930 and the following

apply.
1.5.1 thermal actions

thermal actions on a structure or a structural
element are those actions that arise from the
changes of temperature fields within a
specified time interval

1.5.2 shade air temperature

the shade air temperature is the temperature
measured by thermometers placed in a white
painted louvred wooden box known as a
"Stevenson screen"

1.5.3 maximum shade air temperature T max

value of maximum shade air temperature with
an annual probability of being exceeded of
0,02 (equivalent to a mean return period of 50
years), based on the maximum hourly values
recorded

1.5.4 minimum shade air temperature T min

value of minimum shade air temperature with
an annual probability of being exceeded of
0,02 (equivalent to a mean return period of 50
years), based on the minimum hourly values



MIHIMaTBbHUX  3a()iKCOBAHHMX

3HAa4YCHHAX

IIOTOJWMHHHX

1.5.5 nouamkoea memnepamypa T o

TEMIIeparypa, IO BiANOBIAa€ 3aMHUKAHHIO
KOHCTPYKIii abo 1 4YacTHHU B 3aKiHYCHY
CUCTEMY

1.5.6 3axucni 306nimni KOHcmpyKuii

€JIEMEHT Oy[iBIi, [0 YTBOPIOE CTIHKY [0
KIIMAaTUYHUX  BIUIUBIB  OOOJIOHKY. v
3araJlbHOMY BHIAJKy, 3aXWHCHI 30BHIIIHI
KOHCTPYKLIi, CHOpUIMarOTh TUIBKM BIIACHY
Bary i/abo aii BiTpy

15.7 cknaoosa pienomipno po3znoodinenoi
memnepamypu

TeMIlepaTrypa, PIBHOMIPHO pO3MOJUIEHA 10
yCbOMY IEpepi3y, sika BUKIMKAE TOJIOBXKEHHS
a00 YKOpOYEHHS €JIEMEHTY KOHCTPYKIlii abo
KOHCTPYKIIi B HUIOMY (JUIsI MOCTIB ii HEpiIKO
BU3HAYAIOTh SIK «e(eKTUBHA TemIepaTypay,
aje B JAaHUW CTaHAapT BBEACHUU TepMIH
«PIBHOMIPHO PO3MOJILIICHA)

1.5.8 cknaoosa memnepamypHozo
nepenaoy
JacTHHA PO3MOaIeHOT B eJIEMEHTI

KOHCTPYKIIii TeMIeparypu, siKka MpeACTaBIIsIe
PI3HMITIO  TEeMIIepaTyp MDK 30BHIIIHBOIO
CTOPOHOIO EJIEeMEHTY KOHCTPYKIIii 1
OyIb-SKOIO TOYKOIO, PO3TaIIOBAHOIO
yCEpEIUHI EIIEMEHTY.

1.6 Ilo3znayenus

(1) YV manomy €BpormeiicbkoMy CTaHAapTi
3aCTOCOBYIOTh HACTYITHI IIO3HAYCHHSI.

Mpumitka. Bukopucrani Mo3Ha4YeHHS BCTAHOBIIEHI
Bianosigao g0 ISO 3898.

(2)  Ilepenik OCHOBHHX 03HAYEHb
naBenenuit B EN 1990. HactynHi mo3HaueHHs
MOIITUPIOIOTHCS HA TAHWW CTaHIIApPT.

IIponucHi OykBH JATHHCHKOTO ajidaBiTy

R —  TEepMIUHUH  oOmip  €JIEeMEHTY
KOHCTPYKIIIi,

R, — TepMiuHHUH oOmip Ha BHYTPILIHINA
MIOBEPXHI;

R« — TEpMIUHMHA oONIp Ha 30BHIIHIN
MIOBEPXHI;
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recorded

1.5.5 initial temperature To

the temperature of a structural element at the
relevant stage of its restraint (completion)

1.5.6 cladding

the part of the building which provides a
weatherproof membrane. Generally cladding
will only carry self weight and/or wind actions

1.5.7 uniform temperature component

the temperature, constant over the cross
section, which governs the expansion or
contraction of an element or structure (for
bridges this is often defined as the “effective”
temperature, but the term "uniform” has been
adopted in this part)

1.5.8 temperature difference component

the part of a temperature profile in a structural
element  representing the  temperature
difference between the outer face of the
element and any in-depth point

1.6 Symbols

(1) For the purposes of this Part of
Eurocode 1, the following symbols apply.

NOTE: The notation used is based on 1SO 3898

(2) A basic list of notations is provided in
EN 1990, and the additional notations below

are specific to this Part.
Latin upper case letters
R thermal resistance of structural element

R thermal resistance at the inner surface

n

R thermal resistance at the outer surface

out



np. ACTY-H b EN 1991-1-5:201X

T _

max MaKCHMaJIbHa

TeMIiepaTypa

30BHIIIHBOTO TMOBITPS 3 PIYHOIO BIPOTIAHICTIO
nepepumienns 0,02 (BignoBimae mepiony
MOBTOPIOBaHOCTI 50 pOKiB);

T  _

min
30BHIIIHBOTO TOBITPS 3 PIYHOIO BIPOTIAHICTIO
nepesunienns 0,02  (BigmoBimae mepiomy
MOBTOPIOBAHOCTI 50 POKIB);

MiHIMaTbHA TeMreparypa

Toaxp — MaKCUMaJIbHa

TemIeparypa
30BHIIIHBOTO MOBITPS 3 PIYHOIO BIPOTIIHICTIO
NEpPEBUILECHH p (BIANOBITAE ycepeIHEHOMY

nepioy MOBTOPIOBAHOCTI 1/p);

T

min.p MIHIMaJIbHA

TeMIepaTypa

30BHIIIHBOTO MOBITPSI 3 PIYHOIO BIPOTIIHICTIO
MEpPEeBUILECHH p (BIANOBITAE ycepeIHEHOMY
nepiojly MOBTOPIOBAHOCTI 1/p);

Te,max — MaKCuMalilbHa CKJIaaoBa PIBHOMIPHO

PO3MOJIUIEHOT TeMIIEpaTypH AJIsl MOCTIB;
-

emin MIHIMaJIbHa CKJIaJJOBa PIBHOMIPHO

PO3MOJIUIEHOT TeMIIEpaTypH AJIsl MOCTIB;

T

. _  TOYaTKOBa  TeMIieparypa, IpH

00MEXEHOMY CTPYKTYPHOMY €IEMEHTI

T, _ TeMIeparypa MOBITpsl BHYTPIIITHBOTO
IOBKULIA
T,. — Temmeparypa MOBITPs 30BHIIIHBOTO

JOBKULISA,

AT, AT, AT, AT, -

TEMIEpaTypHOTO Tiepenaay Mpu  Harpisi
(oxo0n0mKeHH]);

3HA4YCHHA

AT, — ckiajgoBa pPIBHOMIPHO PO3NOJALIEHOT

TeMIepaTypu;
AT,
CKJIaZ0BOT PIBHOMIpHO PO3MOALIECHOT

Temmeparyps Juist MOCTiB (T, ., = ATy);

Noexp MaKCHMaJbHa IIO3UTHBHA 3MiHa

ATy con — MakcuMajbHa  HEraTHBHA

3MiHA CKJIaJOBOi PIBHOMIPHO PpO3MOJUIEHOT
temneparypu gis  moctiB (Ty 2T, i );

AT, — 3aragbHMil [Jiana3oH  KOJIMBaHb

CKJIaI0BO1 PIBHOMIpHO
TeMIepaTypu st
AT, - CKJIaJI0Ba
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po3noineHot
MOCTIB;
JIHIAHOTO

T maximum shade air temperature with

an annual probability of being exceeded of
0,02 (equivalent to a mean return period of 50
years)

T. minimum shade air temperature with

an annual probability of being exceeded of
0,02 (equivalent to a mean return period of 50
years)

T maximum shade air temperature with an

max, p
annual probability of being exceeded p
(equivalent to a mean return period of 1/p)

Toinp, Minimum shade air temperature with an

annual probability of being exceeded p
(equivalent to a mean return period of 1/p)

T maximum uniform bridge temperature

e,max

component

Temin  Minimum uniform bridge temperature

component

T, initial temperature when structural
element is restrained

T, air  temperature of the inner
environment
T,. temperature of the outer environment

AT, AT,,AT,,AT,  values  of
(cooling) temperature differences

heating

AT,  uniform temperature component

u

ATy oo maximum expansion range of
uniform bridge temperature component

(T ,max 2 ATO)

e

ATy con maximum contraction range of
uniform bridge temperature component

(TO 2 Te.min )

AT, overall range of uniform bridge
temperature component

AT,  linear temperature difference



TEMIIEpaTypHOIo nepenany;

ATy heat — CKJIaJIOBa JiHIHOTO

TeMIIEpaTYpHOTO Tiepenany (HarpiBaHHs:);

AT -

M .cool JHIAHOTO

CKJIagoBa

TEMIIEpaTypHOTIo nepernay (0X0J0IKEHHS);

AT, - CKJIaJI0Ba HelliHiifHoro
TEMIIEpPaTypHOTO Mepenay;
AT - cyma CKIagOBUX JIHIHHOTO 1

HEJTHITHOTO TeMITepaTypHHX IePeTnaliB;

AT, — pI3HUIA TeMIepaTypu MDK PI3HUMH
€JIEMEHTaMU KOHCTPYKIIli, SIka BU3HAYA€THCS
K PIBHUI MDK CepelHIMU TeMIlepaTypaMu
X €JIEMEHTIB.

PsankoBi OykBu JaTHHCHKOrO0 ajdasity
h — BHCOTa TIEepepizy;

k., K,,Ks, K,

MaKCUMaJbHOI (MIHIMaJbHOI) TeMIepaTypu
30BHIIIHBOTO MOBITPSI 3 PIYHOIO BIPOTIAHICTIO
MePEBUILICHHS p, 1O Binmpi3HseTbes Bix 0,02

— KOEQILIEHTH A PO3PaXyHKY

Ky,  — KoedilieHT, IO BpaxoBY€e TOBIIWHY
MOCTOBOTO
CKJIaZI0BO1
nepemnany;

p — piuyHa BIPOTIMAHICTh TEPEBUIICHHS

MOJIOTHA TP BU3HAYCHHI
JHIAHOTO TEMITIEPaTypHOTO

MaKCUMajbHOI (MIHIMaJIbHOI) TeMIIepaTypu
30BHIIIHLOTO TOBITPS (BimmoBimae
CEepeHbOMY TIepioAy TOBTOPIOBAHOCTI 1/p
pOKiB);

u,c — mapamerpu Bugy 1 GyHKOIT
pPO3MOJIUTY PIYHUX MAKCUMyMIB (MIHIMYMIB)
TeMIIepaTypy 30BHIIIHBOTO MOBITPSL.

PsaakoBi 0ykBu rpenbkoro ajagasiry

a; — KOoe(IIieHT JIHIAHOTO

TemmnepaTypHoro posmuperns (1/°C);
A — TeTUIOTIPOBIAHICTB;
@,  — KOe(]ilieHT 3HIKEHHS DPIBHOMIPHO

pO3MoALIeHOT TeMIepaTypud 3 YypaxyBaHHS
nepenany TeMIeparyp;

np. ACTY-H b EN 1991-1-5:201X
component

ATy peat linear temperature difference
component (heating)

ATy cool linear temperature difference
component (cooling)

AT, non-linear part of the temperature
difference component
AT sum of linear temperature difference

component and non-linear part of the
temperature difference component

AT,  temperature  difference  between

different parts of a structure given by the
difference of average temperatures of these
parts

Latin lower case letters
h height of the cross-section

k,.k,, ks, k,  coefficients for calculation of

maximum (minimum) shade air ks, ks
temperature with an annual probability of
being exceeded, p, other than 0,02

k surfacing factor for linear temperature

sur

difference component

p annual probability of maximum
(minimum) shade air temperature being

exceeded (equivalent to a mean return period
of 1/p years)

u,c  mode and scale parameter of annual

maximum (minimum) shade air temperature
distribution

Greek lower case letters

a; coefficient of linear expansion (1/°C)

A thermal conductivity

@, reduction  factor of  uniform

temperature component for combination with
temperature difference component

11
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@, — KOC]IIEHT 3HIKEHHI Iepenany
TEMIeparyp Yy NO€IHAHHI 13 pPIBHOMIpHO
PO3MOATICHUMHU TEMIIEpaTypamH.

2 KJACH®IKALIA A1

(1)P  TemmepatypHi BIUTMBH () ihi}
knacuikyBaTH AK 3MiHHI, HENpsAMH [ii,

mmB. 1.5.3ta4.1.1 EN 1990:2002.

(2) Vi 3HAYCHHS TEMIIEPATyPHUX
BIUIUBIB, 5IK1 HABEJIEHI B IAaHOMY CTaHAApTi, €
XapaKTEPUCTUUHUMH 3HAYCHHSIMH, SKIIO HE
BCTAHOBJICHO IHIIIE.

(3 V npanomy cTaHmapTi  HaBeleHI
XapaKTEePUCTHYHI 3HAYCHHS TETIJIOBUX BIUIMBIB
3 piuHOIO BiporigHicTiO mnepesuiieHHs 0,02,
SIKIIIO HE BCTAHOBJICHO IHIIE, HAMPUKIAMA, IS
MePEeX1AHUX PO3PAXYHKOBUX CUTYaLIH.

IlpumiTka. 3HaueHHs TeMIepaTypHHUX BIUTUBIB LIS
NEPEX1IAHUX PO3PAXYHKOBUX CUTyalld HOOIYCKAETHCA

BCTAHOBJIIOBATH, 3aCTOCOBYIOUM METOJ PO3PAXYHKY,
BKa3zauuii B A.2.

3 PO3PAXYHKOBI CUTYAIIT

()P TemmeparypHi BIUIMBH MarOTh OyTH
BcTa”HoBieHl BigmosigHo 1o EN 1990 masa
KOKHOT IPUIHATOT pO3paxyHKOBOT CUTYAITii.

Mpumirka. TemnepaTypHi BIUIMBH HA KOHCTPYKLIi, IO
HE IiIJAI0THCS JTO00OBUM 1 CE30HHMM KIIMATHYHUM 1

eKCILUTyaTalliiHIM 3MiHaM TeMIIepaTypH, HE
BPaxOBYIOTb.
(2P Jlns  migTBEepKEHHS ~— TOTO,  IIO

TeMrneparypHi aedopmarii (mepemimieHHs) He
BUKIIMYYTh TIEPEHANPYXEHb B KOHCTPYKIIi,
€IeMEHTH  HECyYyuX  KOHCTPYKIIH  CIif
nepeBipsITH IUITXOM BKJTFOUCHHS B
PO3paxyHOK HaBaHTaXXEHb BiJl TEMIIEPATYPHUX
BIUTUBIB, a00 3aCTOCOBYBAaTH KOHCTPYKTHBHI
3aX0/4, 110 3a0e31e4yoTh BUIbHE
nepemiiieHHs (pyx) By3JiB 1 3'€JHaHb.

4 OIIUC 11

(1)  [oOoBi i ce30HHI 3MiHU TeMIEpaTypH
30BHIIIHBOTO HOBITPA, COHSIYHE
BUIPOMIHIOBAHHSI, 3BOPOTHE BiI3€PKAICHHSI
TPHU3BOJIAITH JI0 3MIHU PO3MOJILTY TEMITEPaTypH
B OKPEMHX €JIeMEHTaxX KOHCTPYKIIl.

(2) Benuunna TEIUIOBUX edeKTiB
3aNIe)KUTh BII MICHEBUX KIIMAaTUYHUX YMOB,

12

@, reduction factor of temperature
difference component for combination

with uniform temperature component

2 CLASSIFICATION OF ACTIONS

(1)P  Thermal actions shall be classified as
variable  and indirect  actions, see
EN 1990:2002, 1.5.3 and 4.1.1.

(2)  All values of thermal actions given in
this Part are characteristic values unless it is
stated otherwise.

(3)  Characteristic values of thermal actions
as given in this Part are values with an annual
probability of being exceeded of 0,02, unless
otherwise stated, e.g. for transient design
situations.

NOTE: For transient design situations, the related

values of thermal actions may be derived using the
calculation method given in A.2.

3 DESIGN SITUATIONS

(1)P  Thermal actions shall be determined
for each relevant design situation identified in
accordance with EN 1990.

NOTE: Structures not exposed to daily and seasonal
climatic and operational temperature changes may not
need to be considered for thermal actions.

(2)P  The elements of loadbearing structures
shall be checked to ensure that thermal
movement will not cause overstressing of the
structure, either by the provision of movement
joints or by including the effects in the design.

4 REPRESENTATION OF ACTIONS

(1) Daily and seasonal changes in shade
air temperature, solar radiation, reradiation
etc., will result in variations of the temperature
distribution within individual elements of a
structure.

(2 The magnitude of the thermal effects
will be dependent on local climatic conditions,



CHUIBHO 3  MPOCTOPOBOIO  OPIEHTAITIEIO
KOHCTPYKIII, ii 3arajbHOI0 Macoto,
BJIACTUBOCTAMHU 30BHIMIHIX MOBEPXOHb

(o6nuiroBanb, 00pOOKHM Oy/IiBENb), peXKUMaMU
poboTH cucTeM OOIrpiBy i KOHIUIIIOHYBaHHS,
a TaKOX TEIUIOBOIO 130JIAIIIETO.

(3) Posmomin TemmepaTypu B MeXax
OKpEMOTO €JEMEHTy MOKHa PpO3JIUTUTH Ha
YOTUPU OCHOBHI CKJIAJIOBi, SIK MOKa3aHO Ha

pucyHnky 4.1:

a) CKJIaJIOBa PIBHOMIPHO pO3MOJUICHOT
temneparypu, AT, ;

b) CKJIQJIOBA JIIHIHHOTO TEMIIEPaTypHOTO
nepenajuy no oci Zz—z, ATy, ;

C) CKJIa/I0oBa JIIHIHHOTO TeMIIepaTypHOIO
nepenamgy o oci y—-vy, ATy,;

d) cknamoBa HENIHITHOTO TeMIepaTypHOIO
nepenany AT.. Bona cTBOproe cucremy
YpIBHOBaXEHHSI BHYTPIITHBOTO HAIPY>KEHHS,

SK€ HE CTBOpIOE e(eKT HaBaHTaXEHHS Ha
€JIEMEHT.

N

\

N | P A,

-
|

entp
TR

Centre of
gravity
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together with the orientation of the structure,
its overall mass, finishes (e.g. cladding in
buildings), and in the case of building
structures, heating and ventilation regimes and
thermal insulation.

(3)  The temperature distribution within an
individual structural element may be split into
the following four essential constituent
components, as illustrated in Figure 4.1:

a) A uniform temperature component,
AT,;
b) A linearly varying temperature
difference component about the z—z axis,
ATMy;
C) A linearly varying temperature
difference component about the y —y axis,

AT,

Mz 1

d) A non-linear temperature difference
component AT.. This results in a system of

self-equilibrated stresses which produce no net
load effect on the element.

Pucynoxk 4.1 — Jliarpama oOKpeMHX CKJIaJJOBUX TEMIEPATYPHOTO MpodiIio
Figure 4.1 — Diagrammatic representation of constituent components of a

temperature profile

(4)  HampyxeHHsi, B TOMY YHCIi OyIb-siKe
pe3yibTylOue HalpYKEHHS, 3aJeKUTh Bif
reomMeTpii 1 yYMOB CIHpaHHA €JIEMEHTY
KOHCTPYKLIi, a TakoX Big  (Pi3UUHUX
BJIACTUBOCTEH  BHUKOPHUCTAaHOTO  MaTepialy.
IIpu 3acrocyBaHHI MatepiaigiB 3 pI3HUMHU
KoedillieHTaMl JIIHIHHOTO TeMIepaTypHOTO
PO3LIUPEHHS B po3paxyHKax cItif

(4)  The strains and therefore any resulting
stresses, are dependent on the geometry and
boundary conditions of the element being
considered and on the physical properties of
the material used. When materials with
different coefficients of linear expansion are
used compositely the thermal effect should be

13
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BpPaxoBYBaTH TEMIEPATYpHi €(PEeKTH.

(5) 3 MeTo BH3HAYCHHS TEMIIEPATYPHUX
edeKTiB MarepialliB  CIiI 3aCTOCOBYBaTH
KoeQilieHTH  JTIHIHHOTO  TeMIepaTypHOTO
PO3IIMPEHHS.

Mpumitka. Koedinientn mniHiHHOrO TeMmepaTypHOTo

PO3IIUPEHHS JIIsI BUKOPUCTAHUX MAaTepiajliB HaBe/ICHI B
nonatky C.

5) TEMIIEPATYPHI
BYAIBJIAX

SMIHU VY

51 3arajbHi MOJ0KEeHHA

Q) TerutoBi mii Ha OyIiBIIO, BUKIWKaHI
KJIIMaTUYHUMH 1 €KCIUTyaTalliiHUMU 3MiHaMu
TeMIlepaTypy,  CJIiJ  BpaxoByBaTH  IpH
BU3HAUYEHHI  PO3PAaxyHKOBHX  MapaMeTpiB
OymiBi, SIKIIIO icHye MOJKJIUBICTD
MEPEBUILECHHS IPAHUYHUX CTaHIB MO Hecydid
3IaTHOCTI, 1 eKCIUlyaTalliHii NpuaaTHOCTI
BHACIIZIOK TEIJIOBMX  mepeMimens  i/abo
HaInpyXeHb.

Mpumitka 1. Ha o0'emni 3MiHu 1/ab0 Hampy>KeHHS,
BUKJIMKaHI  TEMIEPATypHUMH  3MIHAMH, MOXYTh
BIUINBATH:

a) 3aTiHIOBAHHSI CYCIIHIMH OYIiBIISIMU;

b) 3aCTOCYBAaHHS DI3HHUX MarepiaiiB 3 pPi3HUMH
kKoe(illieHTaMH ~ TEMIIEPATypHOI'O  PO3LIMPEHHS 1
TETIONPOBIIHICTIO;

c) 3aCTOCYBaHHSl pI3HHX (OPM  MOMEPEUHOro
nepepizy 3 PpI3HUMH PIBHOMIPHO  PO3MOIIICHUMH
TeMIIepaTypamu.

Mpumirka 2. Ha 3miHu 00'eMy eleMeHTy KOHCTPYKIIii
MOXYTh TaKOX BIUIMBATH BOJOTICTh Ta IHINI YMOBH
JOBKIJLIS.

5.2 BusHaueHHS TeMIepaTypu

(1) TemnoBi  BmMBM  Ha  OymiBii,
BHUKJIMKaHI KIIMaTUYHUMH 1
SKCIUTyaTal[lIiHUMU 3MIHaMu TeMIIepaTypH,
BHU3HAYAKOTHCS BIAMOBITHO 10 BUMOT JaHOTO
CTaHJApPTy 3 YypaxyBaHHSIM HaI[lOHAJILHUX
(perioHabHIUX) BiTOMOCTEH.

(2)  Kuimatuuni epekTd CIIil BH3HAYATH 3

ypaxyBaHHAM  KOJIMBaHHS  TeMIepaTypu
30BHIIIHBOTO HOBITPS 1 COHSYHOTO
BUIIPOMIHIOBaHHA. B okpemux Bumaakax s
KOHKPETHOTO MIPOEKTY BCTaHOBIIIOIOTh

eKCIUTyaTalliifHI HaBaHTa)XXEHHS (HAMPHUKIA,
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taken into account.

(5) For the purpose of deriving thermal
effects, the coefficient of linear expansion for
a material should be used.

NOTE: The coefficient of linear expansion for a
selection of commonly used materials is given in
annex C.

5 TEMPERATURE CHANGES IN
BUILDINGS

5.1 General

(1) P Thermal actions on buildings due to
climatic and operational temperature changes
shall be considered in the design of buildings
where there is a possibility of the ultimate or
serviceability limit states being exceeded due
to thermal movement and/or stresses.

NOTE 1: Volume changes and/or stresses due to
temperature changes may also be influenced by:

a) shading of adjacent buildings,

b) use of different materials with different thermal
expansion coefficients and heat transfer,

c) use of different shapes of cross-section with
different uniform temperature.

NOTE 2: Moisture and other environmental factors
may also affect the volume changes of elements.

5.2 Determination of temperatures

(1)  Thermal actions on buildings due to
climatic and operational temperature changes
should be determined in accordance with the
principles and rules provided in this Section
taking into account national (regional) data
and experience.

(2) The climatic effects shall be
determined by considering the variation of
shade air temperature and solar radiation.
Operational  effects (due to heating,
technological or industrial processes) shall be
considered in accordance with the particular



00IrpiB, TEXHOJIOTTYHI 1 BUPOOHUYI ITPOLIECH).

) BiamosinHo hi (o) CKJIAZIOBUX
TEMIepaTypy, BKa3aHUX B  po3aini 4,
BCTAaHOBJIIOIOTh KJIIIMATH4HI 1 eKCILTyaTariifiHi
KOJIMBAHHS TEMIEPaTypH, 10 BIUIMBAIOTH Ha

CIIEMEHT KOHCTPYKII, 3aCTOCOBYIOUH
HACTYITHI TapaMeTpH:
a) CKJIQJIOBY PIBHOMIPHO PO3MOAUICHO]

temneparypu, AT,, BU3HAuUCHY SK DPI3HHUIIO
MDK CepeHIM 3HA4YCHHSIM TeMIepaTypu

T enementy i roro MOYAaTKOBOIO
TEMIEepPaTyporo T, ;
b) CKJIQJIOBY JIIHIHOTO TEMIIEpaTypHOIO

nepenajy, BU3HaUeHy PI3HUIICI0 TEMIEpaTypu
AT,, MDK 30BHIIIHBOIO 1 BHYTPIIIHBOO
CTOPOHOIO Tepepidy abo MDK TOBEPXHIMU
OKpEMHX ILIapiB;

C) pi3HUL Temnepatypu AT, Ui pi3HUX
YaCTUH KOHCTPYKIIi, BU3HAYEHY PI3HULEIO
CepeHIX 3HaYeHb TEeMIIepaTypH LIMX YaCTHH.

Mpumirka. 3uauenns AT,, ta AT, nomyckaerses

BKa3yBaTH AJIs1 KOHKPETHOTO IPOEKTY.

(4)  Tlpwm meoOximHocti, okpiMm AT,, AT,, i
AT, , y BIINOBIIHUX INpPOEKTax (HANpHUKIAL,

oTnopu ab0 KPIIJICHHS €JIEMEHTIB KOHCTPYKIIIT
i pacagHUX HECYYUX €IEMEHTIB)  CIIif
BpaxOBYBaTH JIOKAJIbH1 €(DEKTH TEIJIOBUX [IIH.
JI7st 1IbOTO BCTAHOBJIIOIOTH BiIMOBITHHIA OTIHC
TEIUIOBUX [iii 3 ypaxyBaHHSM IIOJIOKECHHS
OymiBai 1 ocoOmuBocTed 11  KOHCTPYKIIIT
(meraneit).

(5) CkiamoBy piBHOMIPHO pPO3MOAUIEHOT
TeMIIepaTypu HECYJOTO CIIEMEHTY
KOHCTpYKI[i AT, BH3HAYAIOTh TAKUM YHHOM:

np. ICTY-H b EN 1991-1-5:201X
project.

3) In accordance with the temperature
components given in Section 4, climatic and
operational thermal actions on a structural
element shall be specified using the following
basic quantities:

a) uniform temperature component AT,
given by the difference between the average
temperature T of an element and its initial
temperature T, .

b) linearly varying temperature
component given by the difference AT,
between the temperatures on the outer and
inner surfaces of a cross section, or on the
surfaces of individual layers.

c) temperature  difference AT,  of
different parts of a structure given by the
difference of average temperatures of these
parts.

NOTE: Values of AT,, and AT, may be provided for
the particular project.

(4) In addition to AT,, AT, and AT,,

local effects of thermal actions should be
considered where relevant (e.g. at supports or
fixings of structural and cladding elements).
Adequate representation of thermal actions
should be defined taking into account the
location of the building and structural
detailing.

(5)  The uniform temperature component of
a structural element AT, is defined as:

ATe=T-To (5.1)

ne T — cepemHe 3Ha4YeHHS TeMIeEpaTypH
ENIEMEHTY KOHCTpYKIIi, BUKJIMKaHE
KITIMaTHYHUMHU TEMIIEpaTypaMH 3UMOI0 abo
JITOM 1 eKCIUTyaTaliiHUMH TeMIepaTypamMH.

(6) Buauenns AT,, AT,, AT, i T

BU3HAYAIOTh BIAMOBITHO J0 BCTAaHOBJICHHUX B
5.3 mpaBua 3 ypaxyBaHHSM perioHaJbHUX
JaHWX. 3a BIICYTHOCTI perioHajbHUX AaHHUX
JIOTTYCKAEThCS 3aCTOCOBYBATH npaBuUIIa
3rigHo 5.3.

where: T is an average temperature of a
structural element due to climatic temperatures
in winter or summer season and due to
operational temperatures.

(6)  The quantities AT,, AT,,, AT,,and T

should be determined in accordance with the
principles provided in 5.3 using regional data.
When regional data are not available the rules
in 5.3 may be applied.
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5.3 BusHauenus
npodgiiis

TeMIepaTypHHUX

(1)  Temmeparypy T y dopmymi (5.1) ciin
BU3HAYaTH  SIK  CEPEIHIO  TEMIIEpaTypy
€JIEMEHTY KOHCTPYKIIii B3UMKY a00 BIITKY 3
BHKOPHUCTAHHSIIM TEMIIEpaTypPHOTO mpodimto. Y
pa3i OaraTomapoBWX €IIEMEHTIB, | €
CEpPEIHBOIO TEMIIEPATyPOI0 OKPEMOTO IIapy.

Mpumitka 1. Meroau Teopii TemIONpOBiAHOCTI
HaBeJleHi B 1oAatky D.

Mpumitka 2. SIkmo eneMeHTH KOHCTPYKIIi MaroTh
TIJIBKH OJIMH IAp 1 YMOBH JIOBKULIS Ha 000X CTOpPOHAaX
ONIHAKOBi, TO | JONMYCKA€ThCS BU3HAYATH K CEpEHE
3HA4YEHHs BHYTPINIHBOI 1 3O0BHIIIHBOI TeMIepaTrypu

nositps T, ta T, .

(2)  TemmepaTypy BHYTPIIIHBOTO MOBITPS

T,, Bu3HavaroTh 3a  Tabmuumero 5.1

Temneparypy 30BHIIHBOTO TOBITPA T,

BU3HA4YarOTh I10:

a) tabimii 5.2 —  UId €JIEMEHTIB,
pPO3TaIOBAaHUX HAJ PIBHEM 3€MJIi;
b) tabimii 5.3 — U4 €JIEMEHTIB,

PO3TalIOBAaHUX HIDKYE PIBHS 3EMITI.

Ipumirka. Temneparypa T,,, II0 HaBegeHa B

Tabnuui 5.2 B JITHIH  mepiog  3aJNeXHUTh  Bif
TEIUIONOTTIMHAILHOI 37[ATHOCTI 1 Opi€eHTaIll MOBEpXHi
criopyau abo eIEeMEHTY KOHCTPYKIIT TaKUM YHHOM:

— TEMIIEPaTYpHUM MaKCUMYM JIOCSTa€ThCs 3a3BUYail HA
TOPM30HTAJIbHUX  [OBEPXHAX,  OPIEHTOBAaHMX  Ha
MiBACHHUH 3axXij

— TemmneparypHuil MiHiMyM (TIPHOJIU3HO TOJOBHHHE

3HaYeHHs Makcumymy, 'C) JOCATAETHCS Ha
MTOBEPXHSX, OPIEHTOBAHMX HA MIBHIY.

53 Determination of
profiles

temperature

(1) The temperature T in Expression (5.1)
should be determined as the average
temperature of a structural element in winter
or summer using a temperature profile. In the
case of a sandwich element T is the average
temperature of a particular layer.

NOTE 1: Methods of the thermal transmission theory
are indicated in annex D.

NOTE 2: When elements of one layer are considered
and when the environmental conditions on both sides

are similar, T may be approximately determined as the
average of inner and outer environment temperature T,

and T, .

(2) The temperature of the inner
environment, T, , should be determined in

accordance with Table 5.1. The temperature of

the outer environment, T,,, should be
determined in accordance with:
a) Table 5.2 for parts located above
ground level

b) Table 5.3 for underground parts.

NOTE: The temperatures T, for the summer season as

out

indicated in Table 5.2 are

dependent on the surface absorptivity and its
orientation:

— the maximum is usually reached for surfaces facing
the west, south-west or for horizontal

surfaces,

— the minimum (in °C about half of the maximum) for
surfaces facing the north.

Tabmuuss 5.1 - Temmneparypa BHyTpilmHbOrO NOBiTPs T;,
Table 5.1 - Indicative temperatures of inner environment T,
[Topa poxy Temneparypa T;,
Season Temperature T,
Jlito T
Summer !
3uma
. TZ
Winter

16
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ITponoBxenns Tabnmi 5. 1

Ipumirka. 3gauenns T, 1 T, JomyckaeTbes MpUMaTé 3riJHO HAI[IOHAJIBHOIO JOAATKY. 3a BIACYTHOCTI JaHUX
pekoMeH 0BaHi HacTymHi 3Hauenns: T, =20 °C i T, =25 °C.
NOTE: Values for T, and T, may be specified in the National Annex. When no data are available the values

T,=20 °C and T, =25 °C are recommended.

Tabmuusa 5.2~ Temmneparypa st eNeMEHTIB HAJ piBHEM 3emiti T,
Table 5.2 Indicative temperatures T, for buildings above the ground level

H(())IE) a OcHoBHI (hakTOpH Temmeparypa T, °C
Siasgn Significant factor Temperature T, in °C
0,5
SlckpaBa cBiTIIA TOBEPXHS T+ 15
BiarocHa azcopOirist B bright light surface
Tlito 3ane>KHoSTi BiJI IOBEPXHI Ta . 0,7
Summer i Kombopy CBiT/10-KOITbOPOBA TOBEPXHI T+ T4
Relative absorptivity light coloured surface
depending on surface colour 0,9
TemHa roBepxHs Toax + 15
dark surface
3uma T
Winter min

IlpumiTka. 3HaueHHs MaKCHMalbHOI TEMIIEPAaTypy 30BHIIIHBLOTO TOBITPS T mx MIHIMQJIBHOI TeMIeEpaTypu
30BHIIIHBOIO TOBITPS T min@ TAKOXX TEMIEPAaTypHI BIUIMBH COHSYHOTO BHMIPOMIHIOBaHHS T3; T4; 1 Ts
JIOITYCKA€ThCsl BCTAHOBJIFOBATH 3T1HO HAlliOHAJILHOTO JNoAATKy. IIpu BifcyTHOCTI Assi oOnacTeld MiXK HIMPOTOO
45°N 1 55°N pexomenayerbest npuiimatu 3HadeHHs: Ts = 0°C, Ts = 2°C—i Ts = 4°C — 1us eJeMeHTiB 3
HanpsiMoM Ha miBHiuHMH cxin; T3 = 18°C, T4 = 30°C, i Ts = 42°C i miBIEHHO 3axiJIHOro HampsiMy abo
TOPU30HTAIILHO PO3MIIIEHUX EIIEMEHTIB.

NOTE: Values of the maximum shade air temperature T max , minimum shade air shade temperature T min , and
solar radiation effects Ts, T4, and Ts may be specified in the National Annex. If no data are available for
regions between latitudes 45°N and 55°N the values Ts = 0°C, T4 = 2°C, and Ts= 4°C are recommended, , for
North-East facing elements and Ts = 18°C, T4 = 30°C, and Ts = 42°C for South-West or horizontal facing

elements.
Tabmuust 5.3 - Temmneparypa st €1€MEHTIB HYKYE PiBHSA 3eMiti T,
Table 9.3~ Indicative temperatures T, for underground parts of buildings
: : Temmneparypa T, °C
[Topa poxy I'mubrna HuK9e piBHS 3eMITi patypa lqy
Season Depth below the ground level Temperature T, «in °C
Mesniie Hixk 1 M
Jlito Less than 1m T
Summer Binbmie ik 1 M T,
More than 1m
Mesniie Hixk 1 M
3uma Less than 1m T
Winter Binpiie ik 1 M T,
More than 1m
Mpumitka. 3pavenns Tg, T,, Ty i Ty momyckaeTbcs NpHAMATH 3TiAHO HAIIOHAIBHOrO Aonatky. Ilpu
BIZICYyTHOCTI 3HaueHb s obnmacted Mix mmportoro 45°N i 55°N pexomennoBaHo mpuiimat 1, =8°C,
T,=5°C, T,=-5°Ci T, =-3°C.
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ITponoBxenns Tabmuui 5.3

between latitudes 45°N and 55°N the values
recommended.

NOTE: Values T¢, T,, T, and T, may be specified in the National Annex. If no data are available for regions

=8°C, T,=5°C, T,=-5°Cand T,=-3°Care

6 TEMIIEPATYPHI
MOCTAX

3MIHH B

6.1 KoHcTpykuis mnporoHoBoi 0ya0BH
MOCTa

6.1.1 Tunu npoconnux 6yooe mocma

(1) YV  nmamomy cTaHmapTi  MPOTOHHI
YaCTMHM MOCTa MIIPO3AUISIOTECA  TaKuM
YUHOM:

Tun 1 CraneBi KOHCTpYKIIi: - cTajseBa Oanka
KOpoOuaToro nepepizy;

- cTaieBa B’s3b a00 JByTaBpoBa Oanika 3
CYLUTBHOKO CTIHKOTO.

Tun 2 CknageHa KOHCTPYKIis

Tun 3 beroHHa KOHCTPYKIIisi: - O€TOHHA
MJINTA;

- OeToHHa OaJiKa;

- 6anka KopoO4JaToro nepepizy
Mpumirka 1. Jlus. pucyHok 6.2.

Ipumirka 2. B HanioHaJILHOMY JIOJATKY JIOMYCKAETHCS
BCTAHOBJIIOBATH 1HIII 3HAYEHHS CKJIaJIOBUX PIBHOMIPHO
po3mofiiyieHoi  TemMmeparypu 1 TEMIepaTypHOro
niepenajay JUis 1HIIUX TUITIB MOCTIB.

6.1.2 Ananiz mennosux oiu

(@D)] HeoOxigHo 3a3HAYaTy TEIUIOBI il SIK
CKJIQZIOBY PIBHOMIpHO po3MoalIeHOT
temneparypu  (mmB. 6.1.3) i CKIagoBy
TemreparypHoro nepenany (aus. 6.1.4).

2 CkiaioBa TEMIIEPaTypHOTO Tepernay
Mo BepTuKam, 3rigHo 3 6.1.4, BkiIrOYae
HEJHINHY cKnaaoBy, 1uB. 4(3). 3aCTOCOBYIOTH
a6o meron 1 (muB. 6.1.4.1), a6o merom 2
(muB. 6.1.4.2).

Ipumitka. Bubip wMeroqy B KOHKpETHIH KpaiHi
BCTAQHOBJIFOETHCS B HALIIOHAIEHOMY JONATKY.

(3) TIlpm BpaxyBaHHI TeMIEPaTypPHOIO
mepenagy MO TOPU3OHTANl JIOMYCKAEThCsS

3aCTOCOBYBaTH CKJIaJIOBY JiHIHHOTO
TEMIIEpaTypHOTO TMepenajy, SKIO0 BiICYTHI
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6 TEMPERATURE CHANGES IN
BRIDGES

6.1 Bridge decks

6.1.1 Bridge deck types

(1) For the purposes of this Part, bridge
decks are grouped as follows:

Type 1 Steel deck: - steel box girder

- steel truss or plate girder

Type 2 Composite deck
Type 3 Concrete deck: - concrete slab
- concrete beam

- concrete box girder

NOTE 1: See also Figure 6.2.

NOTE 2: The National Annex may specify values of
the uniform temperature component and the
temperature difference component for other types of
bridges.

6.1.2 Consideration of thermal actions

(1) Representative values of thermal
actions should be assessed by the uniform
temperature component (see 6.1.3) and the
temperature difference components
(see 6.1.4).

(2)  The vertical temperature difference
component given in 6.1.4 should generally
include the non - linear component, see 4(3).
Either Approach 1 (see 6.1.4.1) or Approach 2
(see 6.1.4.2) should be used.

NOTE: The selection of the approach to be used in a
Country may be found in its National Annex.

(3) Where a horizontal temperature
difference needs to be considered a linear
temperature difference component may be
assumed in the absence of other information



iamn gani (qus. 6.1.4.3).

6.1.3 Cknaoosa pienomipno posnodinenoir
memnepamypu

6.1.3.1 3acanvni nonoscenns

Q) CkiazioBa pIiBHOMIPHO pPO3MOIUIe—HOT
TEMIIEPATypU 3ICKHUTh BiJ MIHIMAIBHOI 1
MaKCUMAaJIbHOI TeMIIepaTyp, SKHX JOCATa€E
MicT. B pesymerari (opmyeThcs IUISHKA
PIBHOMIPHUX  TEMIEpaTypHUX 3MiH, IO
BUKIIMKAIOTh B HE3aKPIJICHIH KOHCTPYKIii
3MIHM JIOBXXUHH €JIEMEHTIB.

(2)  Edexrtu, mo miansaraoTh BU3HAYCHHIO:

— OOMEXeHHs, SIK1 IMOB'I3aHl 3 IIOJOBXXEHHSIM
a00 YKOPOYEHHSM 3aJIeKHO B  THUITY
KOHCTpYKUIi (HampuKiIaj, MOpTalbHAa pama,
apka, eJacTOMEpHa oTopa);

—TepTs B pOJIMKOBUX omopax abo omopax
KOB3aHHS;

— HeNiHIAHI reomeTpuyHi edexktn (edextu
JIPYroro pojy);

— JUIS 3aTI3HUYHUX MOCTIB €(EeKTH B3a€MO/IIi
MDK PEHKOBOIO KOJIIEIO 1 MOCTOM uepe3
KOJIMBAaHHSI TEMIIEPATypH 3/1aTHI BUKIHKATH B
nporoHHux OyaoBax 1 B pelKax T0JaTKOBI
TOPU30HTAIIbHI 3YCHJUTS B omiopax (1 10AaTKOBI
3yCHJUISI B PEHKax).

Mpumirka. iH(popMaIio JIB. Y

EN 1991-2.

HonatkoBy

(3P  MiuimansHy TeMIEpaTypy
30BHIIIHBOTO MOBITPA 1., 1 MakCUMalbHY

TeMIepaTypy 30BHIIIHBOTO MOBITPS T, A1

MalJaH4nKa, JI¢ 3BOJUTHLCSA CIOpYyJa, CIiJ
BH3HA4YaTH 10 130TepMax 3rijHo 3 6.1.3.2.

(4) MiniManbHa i MaKkCHMaJIbHA CKIIAJ0Ba
PIBHOMIPHO PO3MOAUICHOT TEMIIEPATypy MOCTa

Temin 1 Te max M€ OyTH BH3HaYEHA.

Mpumitka. MiHiMadpHy 1 MaKCHMAallbHY CKIAIOBY

PIiBHOMIPHO PO3MOAiNEHOi TemMmepaTypu MocTa Tg i i

T AOIMYyCKA€ThCA BCTaHOBJIFOBATH B

€, max
HaIlioHaIbHOMY nonmaTky. Ha pucynky 6.1 BkasaHi
pEeKOMEHIOBaHI 3HAUCHHS.

np. ICTY-H b EN 1991-1-5:201X
(see 6.1.4.3).
6.1.3 Uniform temperature component

6.1.3.1 General

(1)  The uniform temperature component
depends on the minimum and maximum
temperature which a bridge will achieve. This
results in a range of uniform temperature
changes which, in an unrestrained structure
would result in a change in element length.

(2)  The following effects should be taken
into account where relevant:

— Restraint of associated expansion or
contraction due to the type of construction

(e.g. portal frame, arch, elastomeric bearings);
— Friction at roller or sliding bearings;

— Non-linear geometric effects (2nd order
effects);

— For railway bridges the interaction effects
between the track and the bridge due to the
variation of the temperature of the deck and of
the rails may induce supplementary horizontal
forces in the bearings (and supplementary
forces in the rails).

NOTE: For more information, see EN 1991-2.

(3)P Minimum shade air temperature (T, )
and maximum shade air temperature (T, ) for

the site shall be derived from isotherms in
accordance with 6.1.3.2.

(4)  The minimum and maximum uniform
bridge temperature components T and

e, min

T should be determined.

€, max

NOTE: The National Annex may specify T and

e, min

T, max - Figure 6.1 below gives recommended values.
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I;.I’I’l?l..’i
MaKCHMYM A Tum 1
maximum 70
/ Type 1
Tum 2
60
/| Type2
50 / /4 Tun3
/ / Type 3
40 = /
30 -
20 Tun 3
Type 3
10 . Type 2
T2
F . Type 1
0 ' ' Tam 1
-10 A/
4/
N/
-30 /V /
7/
-40 /
MiHIMyM / max
minimum -50 » 7.
-50 -40 -30 -20 -10 0O 10 20 30 40 50
Pucynoxk 6.1 — Kopemsmis MK MIHIMaIbHOIO/ MaKCUMAJIbHOIO — TEMIEPATypOIO

30BHIIIHBOTO NMOBITPS (T, / T10) 1

MIHIMaJILHOK/MaKCUMAaJIbHOO

CKJIQZIOBOIO PIBHOMIPHO PO3MOJUICHOT TeMIepaTypu Il MOCTIB

(T

e,min

IT. )

e, max

Figure 6.1 —

(Tmin /Tmax)
component (T, ... /T,

[pumitka 1. 3HaueHHs Ha pUCYHKY 6.1 Ga3yroThcs Ha
1000BUX KonuBaHHAX Temmnepatypu B 10 °C. Taxwuii
miama3oH TeMIlepaTyp [UIA OUTBIIOCTI KpaiH MOXHA
BBaYKaTH TOCTATHIM.

Mpumitka 2. MakcuMasbHI 3HAYEHHS Sl CTAJIEBUX
rpaT4acTHX KOHCTPYKUIA Tumy |  gomyckaeTbes
3MeHmmTH Ha 3 °C.

6.1.3.2 Temnepamypa 306HiuHb020 NOGIMpP3L

(1)  Xapakrepuctuusi
MIHIMQJBHOI 1 MaKCUMaJIbHOI TeMIepaTypH
30BHIIIHBOTO  MOBITPS  BHU3HAYAIOTh  JUIA
reorpaiuHOro  IMOJIOKEHHS ~ CHOpYAM IO
HAI[lOHAIBHUX KapTax 130TepM.

3HA4YCHHA

20

Correlation between minimum/maximum shade air

e,max)

temperature

and minimum/maximum uniform bridge temperature

NOTE 1: The values in Figure 6.1 are based on daily
temperature ranges of 10 °C. Such a range may be
considered appropriate for most Member States.

NOTE 2: For steel truss and plate girders the maximum
values given for type 1 may be reduced by 3°C.

6.1.3.2 Shade air temperature

(1)  Characteristic values of minimum and
maximum shade air temperatures for the site
location shall be obtained, e.g. from national
maps of isotherms.



Mpumitka. [HQopManito (HaMpUKIAL, KapTH i30TEpM)
po  MiHIMaJIBHY 1 MakCHUMallbHy  TEMIEparypy
30BHIIIHBOIO ITOBITPS, BHKOPHCTaHY B KOHKpETHIH
KpaiHi, JOITyCKAETHCSl BCTAHOBIIIOBATH B HAlliOHAIEHOMY
JIONIATKYy.

(2) Wi xapakTepuCTH4HI 3HAYCHHS TOBHHHI
BHU3HAYATH TEMIIEPATYPy 30BHIIIHBOTO MOBITPA
UL cepenHbOi BHCOTH HaJa pPIBHEM Mops
BIZIKPUTOT MICIEBOCTI 3 PIYHOIO BIpPOTiTHICTIO
nepesumienns  0,02.  Hdns  iHmoi  pivyHOi
BIPOTiTHOCTI TepeBUIIEHHS ( P BiOpi3HIAETHCS
Big 0,02), BUCOTH MICLIEBOCTI HaJ piBHEM MOPS
1 MICHEBUX YMOB (HampHKIaJ, CKYMUYEHHS
XOJIOJTHOTO TOBITPSI B HU3MHAX) 3HAYCHHS
JIOTIYCKA€eTbCsl KOPUTYBaTH  BIANOBIAHO IO
ToAaTKy A.

(3)  Skmio pivuHa BIpOTITHICTH MEPEBUIICHHS
0,02 HE BIAIIOBiIaE MIHIMaIBHIN i
MakKCUMaJbHI ~ TeMmepaTrypi  30BHILIHBOTO
MOBITPS, 3HAYEHHS! KOPHUTYIOTh BIAMOBITHO 10
nonarka A.

6.1.3.3 Mianazon 0O0HOPIOH020
MeMnepamypHo20 KOMNOHEHMAa MOCMA

(1) 3uavenHs MiHIMAIBHOT 1 MaKCHMaIbHOI
CKJIaZ0BOT PIBHOMIPHO pOo3moaiIeHoT
TEMIIEPaTypd  MOCTIB  JJIsi ~ BU3HAYCHHS
BUMYIIICHUX 3YCHJIb CJiJl BH3HAYATH 3aJICIKHO

Bl MiHIMaibHOT T, 1 MakcuManbHOi T,

min
30BHIITHLEOTO

16.1.3.1(4))

TeMITepaTypu
(mumB. 6.1.3.1(3)

MOBITPS

(2)  TlouwarkoBy Temmeparypy mocra T, y

MOMEHT 4Yacy, KOJIU BiOyBa€ThCs 3aMHUKaHHS
CIIEMCHTIB KOHCTPYKILii, JIOTTYCKA€ETHCS
npuiiMaTH BIAMOBIAHO 110 JojaTtka A: s
PO3paxyHKy YKOPOUYCHHS JOBKWHH €JICMCHTIB
Ha OCHOBI MIHIMAQJIBHOI CKJIaJIOBOi PIBHOMIPHO
PO3MOALICHOT TeMIepaTypH i TOJOBXKEHHS Ha
OCHOBI MaKCHMaJIbHO1 CKJIaJ0BOi PIBHOMIPHO
PO3IOALICHOT TEMITEPATyPH.

(3) Xapakrepucruuhe 3HAYEHHS
MaKCHMaJIEHOTO 3BYKCHHS aiana3ony
CKJIaJI0BO1 PIBHOMIPHO PO3MOALICHOT

Temrneparypu Mmocta AT, CIiJ MPUNUHATH SIK:

N,com

AT

1 XapakTepUCTHUYHE 3HAUYEHHS MaKCUMaJbHOTO
PO3IIMPEHHS [iaa3oHy CKJIaJOBOi pIBHOMIPHO
posnoaiieHoi Temneparypu mocta AT ) ihi}

N,com

N ,exp
MIPUHAMATH SIK:

=T,-T

np. ACTY-H b EN 1991-1-5:201X

NOTE: Information (e.g. maps of isotherms) on
minimum and maximum shade air temperatures to be
used in a Country may be found in its National Annex.

(2)  These characteristic values should
represent shade air temperatures for mean sea
level in open country with an annual probability
of being exceeded of 0,02. For other annual
probabilities of being exceeded ( p other than
0,02), height above sea level and local
conditions (e.g. frost pockets) the values should
be adjusted in accordance with annex A.

(3)  Where an annual probability of being
exceeded of 0,02 is deemed inappropriate the
minimum shade air temperatures and the
maximum shade air temperatures should be
modified in accordance with annex A.

6.1.3.3 Range of uniform bridge temperature
component

(1)  The values of minimum and maximum
uniform bridge temperature components for
restraining forces shall be derived from the
minimum (T_. ) and maximum (T__ ) shade air

min max

temperatures (see 6.1.3.1(3) and 6.1.3.1(4)).

(2)  The initial bridge temperature T, at the

time that the structure is restrained may be
taken from annex A for calculating contraction
down to the minimum uniform bridge
temperature component and expansion up to the
maximum  uniform  bridge  temperature
component.

(3) Thus the characteristic value of the
maximum contraction range of the uniform
bridge temperature component, AT, should

be taken as

N,com

(6.1)

and the characteristic value of the maximum
expansion range of the uniform Dbridge
temperature component, AT should be taken

as

e,min

N ,exp

21



np. ACTY-H b EN 1991-1-5:201X

AT

[pumitka 1. 3aranpHuil Mianma30H KOJHWBAaHbB CKIIAJIOBOI
PIBHOMIPHO pPO3MOMIIEHOI TEeMIlepaTypu MOCTa CKJaJae
ATy = To max T,

e,min

Mpumitka 2. 3a BiACYTHOCTI iHIIMX BHMOT JJISL OIOp 1
BY3JIiB PO3LIMPEHHS MOCTIB B HAaI[lOHAJILHOMY JIOIATKY
JIOITYCKa€ThCsl BCTAHOBIIIOBATH Jiara3oH MaKCUMaJIbHOTO
30LIBIICHAS OIHOPIMHOI TEMIIEPATypHOI CKJIAZOBOI 1
Jiarna3oH  MakCHMaJBHOTO  3MEHIIECHHS  OJHOPiJTHOI
TEMIIepaTypyd CKJIaJOBOi MOCTiB. PekomeHmoBaHUMHU

0- 0
sHaueHHsamu € ATy ., +20°C 1 ATy ., ,+20°C . Sxuo
TeMmIeparypa, NMpu sIKii 3aCTOCOBYIOTBCS OMOPH 1 IIBH
PO3ILIMpPEHH, BCTAaHOBJIEHA, PEKOMEHI0BaHUMU

suaueHnsMi € ATy o +10°C i Ty +10°C .

Mpumitka 3. [{ns po3paxyHKy mapaMeTpiB omnop i By3JiB
posmmmpenHss B gomarky C  BkazaHi  3HA4eHHs
koe¢inienTiB posmupenHs. Tabmuio C. 1 nomyckaerbes
KOPHT'YBaTH, SIKIIO aNbTepHATHBHI 3HaYeHH:I
HiATBEp/UKEHI  BUNPOOYBaHHSMH 1  JIOAaTKOBUMH
YTOYHIOBAJIBHUMH JIOCIIDKEHHSIMHU.

6.1.4 Cknaoosi memnepamypnozo nepenaoy

(1) BnopomoBk  BCTaHOBJEHOTO  IEPIOTY
4yacy HarpiB 1 OXOJIO/DKCHHST BEPXHBO1 MTOBEPXHI
MPOTOHHOT ~ KOHCTPYKIII MOCTa  BHUKJIMKAE
MaKCUMaJbHy 3MIHY TEMIIEpaTypyd BHACITIIOK
HarpiBy (BepXHsl CTOpPOHA TEILTIIIA) i
MaKCUMaJbHy 3MIHY TEMIIEpaTypu BHACIIIOK
OXOJIOJDKEHHS (HMKHSI CTOpOHA TETUTIIA).

(2 TemneparypHuil nepenaa mo BepTUKAI1
B MeXaX KOHCTPYKIIII MOKe BUKIUKATU ePEeKTH

y BUJIL:

— OOMEXEeHHs BUIBHOTO BUTHHY 4Yepe3 (popmy
KOHCTPYKIIii (Hampukian, TMopTajibHa pama,
Hepo3pi3Ha OaJyka 1 Tak Jaii);

— TepTs B POJUKOBUX omopax abo omopax
KOB3aHHS;

— HEJHINHUX reoMeTpuyHuX e(ekTiB (edekTu
JIPYroro pojy).

(3) VY Bumamky KOHCOJBHHUX KOHCTPYKIIiif

MOXe 3HazobutHcs mOpu  iX  oO0'enHaHHI
BpaxoBYBaTH HOYaTKOBUH nepenasn
TeMIeparyp.

6.1.4.1 Cknaoosi niniinoco memnepamypHozo
nepenady no eepmuxaii (memoo 1)

(1)  Edexru Bim TemmepaTypHOToO Inepenauy
1o BEpTUKANI cItig po3riIAIaTH,

22

Nexp

-T, (6.2)
NOTE 1: The overall range of the uniform bridge
temperature component is ATy = T, - T,

,max " 'e,min

NOTE 2: For bearings and expansion joints the National
Annex may specify the maximum expansion range of the
uniform bridge temperature component, and the
maximum contraction range of the uniform bridge
temperature component, if no other provisions are

required. The recommended values are AT +20°C
and AT ., +20°C . If the temperature at which the
bearings and expansion joints are set is specified, then the

N,exp !

recommended  values are

T +10°C .

ATy exp +10°C and
N,com,

NOTE 3: For the design of bearings and expansion
joints, the values of the coefficient of expansion given in
annex C, Table C.1 may be modified if alternative values
have been verified by tests or more detailed studies.

6.1.4 Temperature difference components

(1)  Over a prescribed time period heating
and cooling of a bridge deck's upper surface
will result in a maximum heating (top surface
warmer) and a maximum cooling (bottom
surface warmer) temperature variation.

(2)  The vertical temperature difference may
produce effects within a structure due to:

— Restraint of free curvature due to the form of
the structure (e.g. portal frame continuous
beams etc.);

— Friction at rotational bearings;

— Non - linear geometric effects (2nd order
effects).

(3) In the case of cantilever construction an
initial temperature difference may need to be
taken into account at the closure of the
cantilever.

6.1.4.1 Vertical linear component (Approach 1)

Q) The effect of wvertical temperature
differences should be considered by using an



BUKODHUCTOBYIOUM  CKBIBAJICHTHY  CKJIQJIOBY
JTHIAHOTO ~TeMIepaTypHOro mepenany (auB
6.1.2(2)) 3 ATy peat © AT L1i 3HaueHHs

MOBHHHI 3aCTOCOBYBATUCS MDK BEPXHBOIO 1
HIDKHBOIO CTOPOHAMH IPOTOHOBOI KOHCTPYKIIii
MOCTA.

M ,cool *

IpumiTka. 3nagenns ATy, ... i1ATy, . BHKOpHCTaHi B
KOHKPETHIH KpaiHi, BCTAHOBIIOIOThCS B HAlllOHAJLHOMY

nopatky. 3HaueHHs ATy ... iATy ., B Tabmimi 6.1 €

PEKOMCHOBAHUMMU.

6.1.4.2 Bepmuxanvhi ck1adosi memnepamypu 3
HeniHIuHUMU edhexmamu (Memoo 2)

(1) Edekr BepTHKaJIbHUX TEMIIEPATYPHUX
BIIIMIHHOCTEH Tpeba po3riisiiaTd, BPaxOBYIOUH
HENIHIMHY CKJIaJI0BY TEeMIIepaTypHOI pI3HMIIL
(muB. 6.1.2.2).

Taoauna 6.1 —

np. ACTY-H b EN 1991-1-5:201X

equivalent  linear  temperature  difference
component (see 6.1.2(2)) with AT, . and

ATy w0 - These values should be applied

between the top and the bottom of the bridge
deck.

NOTE: Values of AT, ... and AT, ., to be usedina
Country may be found in its National Annex.
Recommended values for AT, ... and AT, ., are given

in Table 6.1.

6.1.4.2 Vertical temperature components with
non - linear effects (Approach 2)

(1)  The effect of the vertical temperature
differences should be considered by including a
non-linear temperature difference component
(see 6.1.2.2).

PexomeHi0BaH1 3HA4YeHHS CKJIAJIOBUX JIHIMHOTO TEMIIEpaTypHOTO Tiepenany Jyist

PI3HUX TUIIIB IPOTOHHOI OY/I0BU TOPOXKHIX, MIIOXITHUX 1 3aTI3HUYHUX MOCTIB

Table 6.1-

Recommended values of linear temperature difference component for different

types of bridge decks for road, foot and railway bridges

Bepxus cropona terurima 3a Hwxast cropona Termima 3a
. HUXHIO BCPXHIO
T npororHof Oynosu Top warmer than bottom Bottom warmer than top
Type of Deck
ATM ,heat 1 °C ATM ,cool ’OC
Tur 1: CtaneBa KOHCTPYKITist 18 13
Type 1: Steel deck
Tun 2: CkmagoBa KOHCTPYKITiS 15 18
Type 2: Composite deck
Tun 3: beroHHa KOHCTPYKIIiA
- Oaka KopoOJaToro po3pizy
- Oaka 10 5
- IUINTa 15 8
Type Type 3: Concrete deck: 15 8
- concrete box girder
- concrete beam
- concrete slab

JUTS XapaKTePHUX MPHUKIIAIIB Te€OMETPii MOCTIB.

3HAYCHHs KoedilieHTa ksu HaBeeHi B Tabuumi 6.2.

r

Mpumitka 1. 3HavueHHs B TaOIUII € BEPXHIMU TPAaHUIHUMH 3HAUYEHHAMHU CKJIAJIOBOI TEMIIEPATypHOTO IEepenaxy

Mpumirka 2. 3HaueHHs B TaOmuii 0a3ylOThCs HA TOBIIMHI MOCTOBOTO MONMOTHA 50 MM JOPOXKHIX 1 3aJII3HUYHHUX

MocTiB. [Tpu iHIIH TOBIIMHI MOCTOBOTO TMOJOTHA Ii 3HAYEHHS MHOXaTh Ha KOe(DillieHT k

NOTE 1: The values given in the Table represent upper bound values of the linearly varying temperature
difference component for representative sample of bridge geometries.

NOTE 2: The values given in the Table are based on a depth of surfacing of 50 mm for road and railway bridges.

«r - PEKOMEHIOBaHI
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ITponoBxenns Tabnui 6.1

For other depths of surfacing these values should be multiplied by the factor k_ . Recommended values for the
factor ksur is given in Table 6.2.

Tabauust 6.2 — PexkomennoBani 3HaueHHs koediunienta K, s o6miky pisHOi
TOBIIMHU MOCTOBOTO MOJIOTHA
Table 6.2 - Recommended values of k , to account for different surfacing
thickness
JlopoxHi, MIOXimHI 1 3a71i3HUYHI MOCTH
Road, foot and railway bridges
Tun 1 Tun 2 Twum 3
Type 1l Type 2 Type 3
ToBuwna Bepxus Hunicis Bepxus Huxcus Bepxus Huicr
CTOpOHA CTOpOHA CTOpOHA
MOCTOBOI'O CTOpOHa . CTOpOHa . CTOpOHa .
. TCILJIIIa . TCIIa . TCrIma
II0JIOTHA, MM TCILIIIIA 3a TCILIIIA 3a TEIuIIma 3a
Surface UK 33 BEPXHIO HIKIEO 3a BEPXHIO HUSKIEO 3a BEPXHIO
X Bottom Bottom Bottom
Thickness Top warmer Top warmer Top warmer
than bottom | varmer than bottom warmer than bottom warmer
[mm] than top than top than top
ksur ksur kSUF kSUF ksur ksur
be3 nonorna
Bonouemnponukne?
50 1,0 1,0 1,0 1,0 1,0 1,0
100 0,7 1,2 1,0 1,0 0,7 1,0
150 0,7 1,2 1,0 1,0 0,5 1,0
3acurka
(750 mm)
1) Li 3Ha9eHHS € BEpXHIM T'PAaHMYIHAM 3HAUYCHHSM TSI TEMHHUX KOJIBOPIB.
1) These values represent upper bound values for dark colour
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Tun KOHCTPYKTUBHOI

Temnepatypuuit mepenan (AT )
Temperature Difference ( AT )

CHCTCMI a) Harpisaumus 0) OX0nomKeHHs
Type of Construction @) Heating (b) Cooling
40MM TTOKPHTTA
/—40mm surfacing
/ 1 AT AT, _
Y hol A, |
1 lh; AT, ' hl
h L,
] h
la. CraneBa KOHCTpYKIisl Ha R AT = 24T
craneBux Oaykax gs g}zm A, = 14C
KopoGuaroro mepepis ;= 02m Al = 8C : '
e el be h=03n &, = 4T A, = -6C h,= 05m

la. Steel deck on steel box
girders

40MM IIOKPHTTA
' 40mm surfacing

/!
!

/

h

i

=

1b. CraneBa KOHCTPYKIIisl HA
CTaJIeBOMY B'sI3Ky ab0
JIBYTaBPOBIiH OaIlli 3
CYIIUTBHOIO CTiHKOIO
1b. Steel deck on steel truss
or plate girders

_;.“:r'
1
[
n
—
I
I
P2
)

AT,
— 3

ﬁT| = _S.C hv|: 0.1m

* Ilpumitka. Temneparypuuil nepenag AT mictutb AT, i AT, (auB. 4(3)

pa3oM 3 MajIox YaCTHHOI AT, .

OcTaHHS MiCTHTBCS Y CKJIIOBI PIBHOMIPHO PO3MOIiICHOI TeMIiepaTypu it MocTiB (auB. 6.1.3).
*NOTE: The temperature difference AT incorporates AT,, and AT, (see 4.3) together with a small part
component AT, ; this latter part has been included in the uniform dridge temperature component (see 6.1.3)

of

Pucynok 6.2a— TemmnepaTypHuii nepenaj i IPOTOHHUX OYJ0B MOCTIB -

Tum 1: craneBa KOHCTPYKITis

Figure  6.2a— Temperature difference for dridge decks —Type 1: Steel

Decks
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THn KOHCTPYKTHBHOI CHCTEeMH

Temneparypuuii nepenang (AT )
Temperature Difference (AT )

Type of Construction a) HarpiBanus 0) Ox0/10/15KeHHST
(a) Heating (b) Cooling
Al .
h hu g
100MM DOKPHUTTA =S .
7 100mm surfasing E %
'_t’" ‘ ’E g i—t! h—'E
s "_,.i_“,d‘:_,“ XA :Fh. E E &T;z :
"1 "‘r % <
A ! = £
\ ,." g S h
j 59 AT, | AT,
Q
m °C °C
02| 35 8
0,3 ] -50 -8
100MM moxpHTTA = 2 .
/ 100mm surfasing | E § ﬂ.r| Al
i, __ =& h A
o
+ AT 107
20 -~ e
—= — S E AT = 1C '
(73]

IpumiTka. 11t MOCTIB i3 CKIaIOBHX KOHCTPYKLIH MOXHA 3aCTOCOBYBATH CIIPOLICHHH METO[, 33 JOHOMOIOI0 SIKOTO
OTPUMYIOTh [TOBEPXHEBE IPaHUYHE 3HAUCHHS e()eKTIB BiJl TeMIepaTypu. 3HaueHHs AT , OTpEMaHi 3a JOIOMOI0I0 IIbOTO

METOAY, € XapaKTepPUCTMYHUMH 3HAYCHHSIMH 1 MOXYTh 3aCTOCYBYBAaTHCh, SKIIO B HauioHanbHOMY OOmaTKy He

BCTAHOBJIEHI CHEIiaabHI 3HAYEHHS.

NOTE: For composite bridges the simplified procedure given above may be used, giving upper bound thermal effects.
Values for AT in this procedure are indicative and may by used unless specific values are given in the National Annex
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Pucynok 6.2b — Temmneparypuuii nepenan st IPOrOHHUX OYJIOB MOCTIB -
Tun 2: cknaseHa KOHCTPYKITis

Figure

Decks

6.2b — Temperature difference for dridge decks —Type 2: Composit
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TN KOHCTPYKTHBHOI CHCTEeMH

TemneparypHmii mepenajg (AT )
Temperature Difference (AT )

Type of Construction 2)

(@)

HarpiBanus 0)
Heating (b)

OX0J10I:KEeHHA
Cooling

100MM MOKPHATTA

i 100mm surfacing

A s '-:-':;‘-'._'_[_.-"L

3a. beronna minra
3a. Concrete slab

100MM OKPUTTA

/ 100mm surfacing

3b. Beronna 6anka
3b. Concrete beams

h, =0,3h a6o but < 0,15m
h, =0,3h a6o but >0,10m
ado but < 0,25m
h, =0,3h a6o but < (0,10m +
TOBIIMHA MOKpuTTH (SUrfasing

depth in metres)
(st ToHKUX MMt h3

obmexyersess h —h, - h,)
(for thin slabs, hs is limited

AT,

h, =h, =0,20h a6o but<0,25m
h h, =0,25h a6o but < 0,20m

100MM IIOKDHTTA by h —h, - h,)

100mm  surfacing h| AT, | AT, | AT, | AT,

/ m C
: h AT, | AT, 0.2 | 2.0 | -0.5|-0.5]-1.5
m C 04| -45|-1.4]-1.0|-35
<0.2]| 85(35(0.5 06| -65|-1.8|-15|-50
08|-76|-1.7|-1.5|-6.0
08 [150]30| 29 10 | <80 [ ~15 | 15|63
3c. BeroHna 6ajika KOpoG4acToro 20.8 113.013.0]2.5 215]-84]-05]-10]-65

nepepizy
3c. Concrete box girden

* Ilpumitka. Temnepatypuuil mepenan AT mictute AT, i AT, (zuB. 4(3)) pa3oM 3 MaJIOIO YaCTHHOWO AT, .

OcTaHHS MiCTHTBCS Y CKJIIOBI pIBHOMIPHO PO3MOIIICHOI TeMIiepaTypu it MocTiB (auB. 6.1.3).
*NOTE: The temperature difference AT incorporates AT,, and AT, (see 4.3) together with a small part of
component AT, .; this latter part has been included in the uniform dridge temperature component (see 6.1.3)

Pucynok 6.2c — TemmneparypHuii nepenaj Ui IPOrOHHUX KOHCTPYKIIiH
MoCTiB - Tun 3: 6eTOHHA KOHCTPYKIIiA

Figure
Decks

6.1.4.3 I'opuszonmanvui cknaoosi

(1) VY zarampHOMY BHNAAKY CKIQJOBY
TEMIIEPATYPHOTO nepenazgy HEOO0XiTHO
BpPaxOBYBaTH TUIBKH Yy  BEPTUKAILHOMY

HampsMi. Y OKpeMHUX BHUNAJIKax (HampuKiIaf,
KOJIM 13-32 opieHTawii abo popmu oHa CTOpoHA
MOCTa  3a3HAa€  CHJIBHIIIOTO  COHSYHOTO
BUITPOMIHIOBaHHS B TIOPIBHSAHHI 3 1HILOIO), CIIij

6.2c — Temperature difference for dridge decks —Type 3: Concrete

6.1.4.3 Horizontal components

(1) In general, the temperature difference
component need only be considered in the
vertical direction. In particular cases however
(for example when the orientation or
configuration of the bridge results in one side
being more highly exposed to sunlight than the
other side), a horizontal temperature difference
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BpaxOBYBAaTHU TAKOK TGMHepaTypHI/Iﬁ nepenang y
TOPU30HTAIILHOMY HampsMi.

[pumiTtka. YucnoBi  3HAYEHHS  TEMIIEPATypPHOTO
nepernaay JIOITYCKAETHCS BCTaHOBIIIOBAaTH B
HalllOHATGHOMY  JIOJAaTKy. 3a  BiACYTHOCTI  iHIIOL
iHpopmarii i BKa3iBOK Ha 3aCTOCYBaHHS BHUIIUX 3HAYCHb
PEKOMEHAYEThCSA TPUHMATH JIHIHHUA TeMnepaTypHui
nepeniag 5 °C MiX 30BHINIHIMU TPaHSIMH TONEPEYHOTO
repepizy MocTa He3aJIeXKHO BiJ] IIUPHHU MOCTA.

6.1.4.4 Temnepamypnuii nepenad 6 CcmiHKax
bemoHHUX 6a10K Kopobuamozo nepepizy

(1)  PospaxyHkoBi napameTpu npu
MPOEKTYBaHHI1 MOCTIB 3 BEJIMKUMU
KOpOOYaTHMHU Mepepi3aMu  PEKOMEHY€EThCs
BCTAHOBJIIOBAaTH 3 00EpPEKHICTIO, OCKUIBKU MK
BHYTPIIIHIMM 1  30BHIIIHIMH  CTIHKaMu
(peOpamu)  KOHCTPYKIIIH MOKE BHHHUKATH
3HAYHHUM TEMIEPATYPHUI Meperna.

IMpumitka. YucnoBi  3HaYeHHS  TEMIEPATypPHOIO
nepenamy JIOITYCKA€EThCS BCTaHOBJIIOBATH B

HaHiOHaﬂbHOMy A0JaTKy. PeKOMeHJlOBaHC 3HA4YCHHA
JiHifHOrO TeMmneparypHoro nepenaay cknanae 15 °C.

6.1.5 Oonouacna oin KOMNOHeHmie
DIBHOMIpHO poO3noodinenoi memnepamypu i
memnepamypHozo nepenaoy

@ VY BHIAJKY, KOJHA OJHOYACHO HEOOXiTHO
BpaxOByBaTH OOHWIBI CKJIQJOB1 TeMIIepaTypu
ATy peat (300 ATy, ) 1 MakcuManbHY 3MiHY
CKJIaZI0BO1
Temreparypu Mocta AT

PIBHOMIPHO pOo3moaiIeHoT
Nep (@00 ATy )

(HanmpukiIaa, Ui paMHUAX  KOHCTPYKIIiH),
JOITYCKAEThCS 3aCTOCOBYBATH HACTYITHE
BU3HAYCHHSA (K€ MOXHA pPO3IJISIIATH K
MOEJJHAHHSL HABAaHTAXCHb): OOWpPAOUYN TpU
IbOMY BHpa3 3 HAHOUIBII HECTIPUATIUBOIO
TI€TO.

component should be considered.

NOTE: The National annex may specify numerical
values for the temperature difference. If no other
information is available and no indications of higher
values exist, 5 °C may be recommended as a linear
temperature difference between the outer edges of the
bridge independent of the width of the bridge.

6.1.4.4 Temperature difference components
within walls of concrete box girders

(1)  Care should be exercised in the design
of large concrete box girder bridges where
significant temperature differences can occur
between the inner and outer web walls of such
structures.

NOTE: The National annex may specify numerical
values for the temperature difference. Therecommended
value for a linear temperature difference is 15 °C.

6.1.5 Simultaneity of uniform  and
temperature difference components

(1) If it is necessary to take into account
both the temperature difference AT, .. (or

ATy «o) @and the maximum range of uniform

bridge temperature component AT (or

N ,exp
ATy n) @ssuming simultaneity (e.g. in case of

frame structures) the following expression may
be used (which should be interpreted as load
combinations): where the most adverse effect
should be chosen.

ATM,heat (8.60, or ATM,cooI) + a)N ATN,exp (3'607 or ATN,con) (63)
a6o (or)
wM ATM,heat (8.60, or ATM,cooI) + ATN,exp (8'607 or ATN,con) (64)

Mpumitka 1. Yncnosi 3Ha4eHHS @y 1 @), IOIMYCKAETHCS
BCTAaHOBJIIOBATH B  HAIlIOHATBHOMY  JIOATKy. 3a
BiCyTHOCTI  iHmOI  iHpoOpMamii  PEKOMEHIYETHCS
3aCTOCOBYBATH HACTYIIHI 3HAUCHHS @y 1 @y :

NOTE 1: The National annex may specify numerical
values of @, andwm, . If no other information is

available, the recommended values for @, and o,, are:

o, =0,35
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wy =0,75.

Mpumitka 2. IIpu 3acrocyBaHHI 000X CKJIa/JI0BHX
JIHIAHOTO 1 HETIHIHHOTO TEeMIepaTypHOro Iepernany 1o
Beprukani (quB. 6.1.4.2) AT,, 3amiHIOIOTE Ha AT,

BKIouyaroun AT, i ATg.

6.1.6 Ilepenaou 6 KOHCMPYKMUBHUX
elemenmax 3 pi3HUMU CK1a0oeumu
PieHOMIpHO po3n00ineHoi memnepamypu

(1) Y xoHCTpyKIIAX 3 PI3SHUMHU CKJIQJIOBUMHU
PIBHOMIPHO  PO3MOJUIEHOT TeMIepaTypu B
OKPEMHUX THUIIaX E€JEMEHTIB MOXYTb BUHHKATH
HECTIPUATINBI €()EeKTH HABAHTAXKEHb, SKI CIIJ
BpPaxOBYBAaTH B PO3PAXYHKY.

IIpumiTka. HamioHanbHi JOJATKH JarOTh 3HAYCHHS

CKJIQJIOBUX DPIBHOMIPHO PO3MIOAIJICHOI TEeMIepaTypH.
PexomennoBaHi 3HaYEHHS:

—15 °C Mik TOJOBHMMH EJEMEHTAMH KOHCTDPYKIIi
(HanpukIaz, 3aTsHKKA 1 apKa);

—~10 °C i 20 °C ana cBiTIMX i TEMHHMX KOJBOPIB Mix
i ATPUMYBAJIbHUM/CTA01TI3yIOUUM KaHATOM 1 MOCTOBHM
HOJIOTHOM (200 BEXKEI0).

(2) i edexru cix BpaxoByBaTH J0JIaTKOBO
10 edeKTiB, M0 € Pe3yabTaTOM Jii CKJIaJI0BOi
PIBHOMIPHO  pO3MOJIUIEHOT TeMmeparypu B
eJeMeHTaX, BU3HAUYEHUX 3rigHo 3 6.1.3.

6.2  IIpomixHi omopu MocTa

6.2.1 Po3enad memnepamypHuux oiit

(1) TIIpm  Bu3HAYeHHI  PO3PaXyHKOBHX
napaMeTpiB CJiJi BpaXxOBYBaTU TEMIIEpaTypHHIA
mepenag  MDK  30BHIMIHIMH  (BIIKPUTHMH)
MOBEPXHSMHU TIOPOKHUCTHX ab0 MAaCHUBHUX
MPOMDKHUX OTIOP MOCTA.

[pumitka. Meroq  BH3HAYEHHS  PO3PaXyHKOBHX
mapaMeTpiB, BHUKOPHUCTaHUX B KOHKPETHIH KpaiHi,
JOITYCKA€ThCS ~ BCTAHOBIIOBATH B  HAI[IOHAIHLHOMY
JOAATKy. 3a BiACYTHOCTI METOAY MOXKHA 3aCTOCOBYBATH
€KBIBaJICHTHY CKJIAJIOBY JIHIMHOTO TEMIIEpaTypHOrO
nepenamy.

(2)  Tewmmepatypy, 0 B [IOMY BIUIUBA€E Ha
NPOMDKHI OIOpH, CIiJi BpaxoBYBaTH, SKIIO
BOHa BHKJIMKaE peakmii B's3kocTi  abo
NePEMIIIEHHS B MPUMHUKAIOUUX KOHCTPYKIIISX.

6.2.2 Temnepamypni nepenaou

(1) s OCTOHHMX  TMPOMDKHHX  OIOP
(TTOPOKHUCTHX 200 MACHBHHX) cmin
BpaxoByBaTH B  pO3paxyHKaxX  JIHIAHHMA

NOTE 2: Where both linear and non - linear vertical
temperature differences are used (see 6.1.4.2) AT,
should be replaced by AT which includes AT,
and AT, .

6.1.6 Differences in the uniform temperature
component between different structural
elements

(1) In structures where differences in the
uniform temperature component between
different element types may cause adverse load
effects, these effects should be taken into
account.

NOTE: The National annex may give values for the

differences in the uniform temperature component.
Recommended values are:

— 15 °C between main structural elements (e.g. tie and
arch); and

—10°C and 20 °C for light and dark colour respectively
between suspension/stay cables and deck (or tower).

(2)  These effects should be considered in
addition to the effects resulting from a uniform
temperature component in all elements,
determined from 6.1.3.

6.2  Bridge Piers

6.2.1 Consideration of thermal actions

(1)P Temperature differences between the outer
faces of bridge piers, hollow or solid, shall be
considered in the design.

NOTE: The design procedure to be used in a Country
may be found in its National annex. If no procedure is
given an equivalent linear temperature difference may be
assumed.

(2)  Overall temperature effects of piers
should be considered, when these can lead to
restraining forces or movements in the
surrounding structures.

6.2.2 Temperature differences

Q) For concrete piers (hollow or solid), the
linear temperature differences between opposite
outer faces should be taken into account.
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TEMIIEpaTypHUil TMepenaa MK NPOTUIICKHUMH
30BHIIIHIMH TOBEPXHIMH.

[pumiTtka. 3HadYeHHS JIHIHHOTO TEMIEPaTypHOTO
nepernaay JIOITYCKAETHCS BCTaHOBJIIOBAaTH B
HaIllOHATGHOMY JIOAaTKy. 3a BiJACYTHOCTI 3HAYeHb
peKkoMeHTyeThes 3acTocoByBath 5 °C.

(2)  Hns cTiHOK Ciif BpaxOBYBaTH JIHIHHUN
TeMIepaTypHU Tepenan MK BHYTPIIIHBOIO 1
30BHIIIHBOIO CTOPOHAMH.

[pumitka 1. 3HaueHHS JTIHIHHOTO TEMIEPATYPHOTO
nepenaay JIOITYCKAETHCS BCTaHOBJIFOBATH B
HAI[IOHAILHOMY  JIOJATKy. 3a BiJICYTHOCTI 3HAYCHb
pekoMeHyeThes 3acTocoByBatu 15 °C.

Hpumitka 2. Ilpu  HeoOXigHOCTI  pO3paxyHKY
TEeMIepaTypHOro Iepenaxy [JIs CTaJeBUX OIOp MOXKe
3HaZ00UTHUCS 3aTydeHHs (haxiBIiB.

7 TEMIIEPATYPHI 3MIHHA B
MNPOMHUCJIIOBUX ANMAPSX,
TPYBOIIPOBOJAX, CHUJIOCHHUX

BE/KAX, PESEPBYAPAX I I'PAIUPHAX

7.1 3arajbHi M0J0KEeHHA

(1)P KoucTpykitii, 10 3HaXOIATHCS Y KOHTAKTI
3 ra3aMH, pilMHaM# a00 MaTepiajlaMH 3 Pi3HOIO
TeMneparyporo  (Hampukiag,  MPOMHCIIOBI
auMmapi,  TpyOOmpoBOIM,  CHJIOCHI  BEXi,
pesepByapu 1 TrpaaMpHi), MalTh OyTH
pO3paxoBaHi 3 BpaXyBaHHSIM HACTYITHUX YMOB:

— TeMIIepaTypHi Jii, BUKIIMKaHI KIIMAaTHYHUMH
HisIMHA, BHACIIJIOK KOJIMBaHb TEMIIEpaTypu
30BHIIIHBOTO MOBITPS 1 COHSTYHOTO
BUITPOMIHIOBAHHS;

— pO3MOAUIM TEeMIepaTypu 3a 3BHYAMHHUX 1
aHOMAaJIbHUX YMOB €KCILTyaTallii;

— e(eKTH, 110 BUHHKAIOTHh BiJ B3aEMOJII MK
KOHCTPYKIi€I0 1 1i OONMIIOBAaHHSMHU i Yac
3MIH TemmepaTypu (HampuKIan, OCiIaHHS
KOHCTPYKIIii IO BIiJIHOIIEHHIO JIO J>XOPCTKOTO
MAaCHBHOTO OOJHIfOBaHHS a00 PO3LUIUPECHHS
MacHUBHOTO OOJMIIIOBAHHS MijJ yac Harpisy abo
OXOJIOPKEHHS).

Ipumitka 1. 3HaYeHHS EKCIUTyaTaIliiHOI TeMIIepaTypu
JIOITYCKA€ETHCS BCTAHOBITIOBATH JUISL OKPEMUX ITPOEKTIB.

Mpumirka 2. Ha excrutyataniiiHy TeMiiepaTypy IuMapis
mormmproeThes Aist EN 13084-1.

Mpumirka 3. KoHcrpykiii 3 OONHIOBAaHHAMH [T
BIUTMBOM TEMIIEPATypH MOXKYTh 3a3HABaTH 3MiHH (QopMH,
00yMOBJICHI HATPIBOM / OXOJOMKEHHSIM OOMIMBOK a0 1X

30

NOTE: The National annex may specify values for
linear temperature differences. In the absence of detailed
information the recommended value is 5 °C.

(2) For walls the linear temperature
differences between the inner and outer faces
should be taken into account.

NOTE 1: The National annex may specify values for

linear temperature differences. In the absence of detailed
information the recommended value is 15 °C.

NOTE 2: When considering temperature differences for
metal columns specialist advice may need to be obtained.

7 TEMPERATURE CHANGES IN
INDUSTRIAL CHIMNEYS, PIPELINES
SILOS, TANKS AND COOLING TOWERS

7.1 General

(1)P Structures which are in contact with gas
flow, liquids or material with different
temperatures  (e.g.  industrial ~ chimneys,
pipelines, silos, tanks and cooling towers)

shall be designed where relevant for the
following conditions:

— thermal actions from climatic effects due to
the variation of shade air temperature and solar
radiation,

— temperature distribution for normal and
abnormal process conditions,

— effects arising from interaction between the
structure and its contents during thermal
changes (e.g. shrinkage of the structure against
stiff solid contents or expansion of solid
contents during heating or cooling).

NOTE 1: Values of the operating process temperature
may be obtained from the particular project.

NOTE 2: For the operating process temperatures of
chimneys see EN 13084-1.

NOTE 3: Containment structures may be subjected to
thermally induced changes in shape arising from
heating/cooling effects of either the contents or their



YaCTHH.

Mpumitka 4. B paHomMy cTaHAapTi HE BKa3yeThCS
JoAaTKoBa  iHQopMmarliss MO0 OCiMaHHA  HEeCcydoi
KOHCTPYKIIi MO BiJHOIIEHHIO JI0 YKOPCTKOTO MacCHBHOTO
obnumroBanHst. Lli aii Ha cumocHi Bexi quB. y EN 1991-4.

7.2 Cxi1aioBi Temmneparypu

7.2.1 Temnepamypa 308HiuiHb020 NOGIMPA

(1)P 3naueHHs MiHIMAIbHOI 1 MaKCHMMaJIbHOI
TEMITepaTypH 30BHIIIHHOTO TOBITPS JJIS MICIb
po3ramryBaHHS ~ OyIIiBETbHUX  Mai/IaHYHKIB
3HAXOJIATHCS B HAL[IOHAJIBHUX KapTaX 130TEPM.
Mpumitka. BigomocTi mpo MiHIManbHY i MakCHMaJlbHY
TeEMIEpaTrypy 30BHIIIHBEOIO l'IOBiTpH (Hanpuknaa, KapTu
i30TepM),  BHUKOPUCTaHI B  KOHKPETHIH  KpaiHi,
JOITYCKA€ThCA BCTAaHOBJIFOBAaTHU B HalllOHAJIbHOMY
JA0JaTKYy.

(2)  TemmepaTypy 30BHINIHBOTO  MOBITpPS
BHU3HAYAIOTh I CEPEIHbOI BUCOTU HaJ PIBHEM
MOpSI Ha BIAKPUTIH MICIEBOCTI 3 PIYHOIO
BiporimHicTio nepesumienns 0,02. B momatky A
3HAXOJAThCA KOPUTYBaJIbHI KOE(IIIEHTH s
IHIIMX 3HA4YE€Hb BIPOTITHOCTI MEPEBUILEHHS,
BHCOTH MICLIEBOCTI HaJ piBHEM MOpS 1 IHIIMX
MICIIEBUX YMOB, HAaINpUKIAJ, TPH CKYITYEHHI
XOJIOJJHOTO MOBITPSI B HU3UHAX.

(3) V Bumagkax, KOJW pidHA BIPOTiAHICTH
nepesumenas 0,02 °C e HETIPUHUHATHOIO,
HaMpuKIaJ TiJ 4Yac BUKOHAHHS OyaiBEIbHUX
pooir (muB. EN 1991-1-6), 3HAYCHHS
MiHIMQJIbHOT a00 MaKCHUMAaJIbHOI TeMmIepaTypu
30BHIIIHBOTO MOBITPS CJIi7] 3SMIHUTH BiIMOBIIHO
IO IoJaTka A.

7.2.2 Tonkogi cazu, capsaui piounu i zapaui
Mmamepianu

(1) MakcumanbHi 1 MiHIMaIbHI 3HAYEHHS
TEeMIIepaTyp TOIKOBHX Ta3iB, TapsAs4yuX PiAuH 1
IHIIMX MaTepiayliB 3 PI3HUMHU TeMIEepaTypamu
BCTaHOBJIIOIOTH JUISI KOHKPETHOTO MIPOCKTY.

7.2.3 Temnepamypa enemenmy KOHCMPYKUIT

(1) 3uHavyeHHs  TemmepaTypd  OKPEMOTO
KOHCTPYKTUBHOTO €JIEMEHTY 3aiexarb Bij
CKJIaJy Marepiajy, OpieHTalii, MOJOXEHHS
€JIEMEHTY 1 BM3HauarTbcsd y GYHKUII Bixg
MakCUMaJIbHOI 1 MIHIMaJIbHOT TeMIepaTypH
30BHIIIHBOTO HOBITPA, COHSIYHOTO
BUITPOMIHIOBaHHS i BHYTPILIHBOT
eKCIUTyaTallifHOT TeMIiepaTypH.

np. ICTY-H b EN 1991-1-5:201X
surrounding external environment.

NOTE 4: No further guidance on the effect of shrinkage
against stiff solid contents is given in this standard.
See EN 1991-4 for this effect in silos.

7.2 Temperature components

7.2.1 Shade air temperature

(1)P Values of minimum and maximum shade
air temperatures for the site location shall be
obtained, e.g. from national maps of isotherms.

NOTE: Information (e.g. maps of isotherms) on
minimum and maximum shade air temperatures to be
used in a Country may be found in its National annex.

(2)  These shade air temperatures should be
appropriate to mean sea level in open country
with an annual probability of being exceeded of
0,02. Annex A includes adjustments for other
values of probabilities, height above sea level
and local conditions e.g. frost pockets.

(3) For circumstances where an annual
probability of being exceeded of 0,02 °C is
deemed inappropriate, e.g. during execution
(see EN 1991-1-6 “Actions during execution”),
the values of minimum (or maximum) shade air
temperature should be modified in accordance
with annex A.

7.2.2 Flue gas, heated liquids and heated
materials temperature

(1)  Values of maximum and minimum flue
gas, liquids and materials with different
temperatures should be specified for the
particular project.

7.2.3 Element temperature

(1)  The derivation of values of element
temperature will depend on the material
configuration, orientation and location of the
element and will be a function of the maximum
and minimum shade air temperature, the
external solar radiation, and the internal
operating temperature.
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IIpumiTka. 3aranbHi IIpaBUIa BU3HAYCHHSA
TeMIlepaTypHUX NpodisiB BkazaHi B gfogatky D, nus. 7.5.

7.3  Po3risig cKiIagoBHX TeMIlepaTypu

(1)P Ans xoxHOTO MIapy CIiJi BpaXOBYBaTH SK
PO3MOJIUT CKIIAOBOT PIBHOMIPHO PO3MOIUICHOT
temreparypu (muB. pucyHok 4.1(a)), Tak i

pO3MmO T CKJIQJIOBO1 JTHIHHOTO
TeMIepaTypHoro  mepenany  (IUB. pUCYHOK
4.1(b)).

(2P Tlpm  BU3HAYCHHI  PO3PAXYHKOBUX

napamMeTpiB B po3paxyHKax CIIiJI BpaxOBYBaTH
BIUIUB COHSYHOTO BUIPOMIHIOBAHHSI.

(3) eu edexT MOJKeE Oytu
anpOKCHUMOBAaHUM CTYMIHYaCTHUM PO3MOJUIOM
TEMIIEpaTypH MO MEPUMETPY KOHCTPYKIIII.

(4)P  CknamoBi pIiBHOMIPHO  PO3MOILICHOT
TeMIlepaTypd 1 JIHIMHOrO TeMIepaTypHOro
nepenagy, BUKIWKaHI  EKCIUTyaTal[liHUMHU
TeMIlepaTypaMy, BpPaxOBYIOTb ISl KOXHOTO

apy.

7.4 BuzHaueHHs CKJIQJA0BUX TeMIlepaTypu

(DIT  CknamoBi  piBHOMIPHO — PO3MOIICHOT
TeMIepaTypu 1 JIHIKHOTO TEeMIEPaTypHOTO
nepenajay  BH3HAYAIOTh 3 ypaxyBaHHSIM
KJIIIMaTUYHUX €PEKTIB 1 EKCILTyaTaI[liHUX YMOB.

2 Sxio € crienianabHi IaH1 PO KOPESIIIIo
TemrnepaTypu  OymiBeJIbHOTO  €IIEMEHTY 3
COHSIYHMM BHUIIPOMIHIOBaHHSIM 1 TEMIIEPATYpOIO

30BHINIHLOTO MOBITPA, ix CIIi
BHKOPUCTOBYBATH pH BCTaHOBJIEHHI
PO3paxyHKOBHX 3HAaYeHb TEMIIEPaTypH
€JIEMEHTIB.

(3)P 3HaveHHs  CKIAZOBHX  PIBHOMIPHO

PO3MOAUICHOT TeMIepaTypy Taps4ux Tas3iB,
pioMH 1 IHIIMX  raps4yux  MarepiajiiB
BCTaHOBJIIOIOTh JUISI KOHKPETHOrO mpoekTty. Lli

3Ha4eHHs /U1 JMMapiB  BCTAHOBJIEHI B
EN 13804-1.

(4P CxknanoBi INiHIHHOTO TEMIEPAaTYPHOTO
nepenajay B cTiHax abo Iapax CTiH BU3HAYAIOTh
Mo Tepemnajy, M0 BUHUKAE MDK MIHIMATbHOIO
(4 MAKCUMAJbHOK)  TEMIIEpaTypor  Ha
30BHIIIHIA CTOPOHI 1 3HAUEHHSIM TeMIepaTypu
pinuHM a00 Ta3y Ha BHYTpIIIHIA CTOPOHI 3
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NOTE: General rules for the determination of
temperature profiles are given in annex D. See also 7.5.

7.3 Consideration of
components

temperature

(1)P Both the uniform temperature component
of the temperature distribution (see Figure 4.1
(@) and the linearly varying temperature
difference component (see Figure 4.1 (b)) shall
be considered for each layer.

(2)P The effect of solar radiation shall be
considered in the design.

(3)  This effect may be approximated by a
step temperature distribution round the
structure’s circumference.

(4)P The uniform temperature component and
the linearly varying temperature difference
component due to process temperature shall be
considered for each layer.

7.4 Determination of
components

temperature

(1)P The wuniform and linearly varying
temperature components shall be determined
taking into account climatic effects and
operating conditions.

(2) If specific information on how the
element temperature can be correlated with the
solar radiation and shade air temperature is
available in order to provide values of element
temperature, such information should be used
to provide design values.

(3)P Values of the uniform temperature
component from heated gas flow, liquids and
heated materials shall be taken from the project
specification. As far as chimneys are concerned
these values shall be obtained from
EN 13084-1.

(4)P  The linearly varying temperature
difference component in the wall or its layers
shall be taken as arising from the difference
between the minimum (or maximum) shade air
temperature on the outer face and the value of
the liquid or gas temperature on the inner face,



ypaxyBaHHSM 130JIS1111.

Mpumirka. Posmozginu TemriepaTypy MOXXHa BH3HA4aTH
3rigHO 3 gomaTtkoM D.

7.5 3HauyeHHsl CKJIaJOBMX TeMIlepaTypu
(iHIMKaTUBHI 3HAYEHHS)

(1)  3a BigcyTHOCTI cHemialbHUX JAHHUX MPO
XapaKTepUCTUYHI  3HAYCHHA  TeMIepaTrypu
KOHCTPYKTUBHOTO  €JIEMEHTY 3aCTOCOBYIOTH
HACTYITHI OPIEHTOBHI 3HAUCHHSL.

[pumitka. 3 METOIO KOHTPOIIIO TOTO, IO Il 3HAYECHHS €
BCPXHIMU TpaHUYHUMHA 3HAa4YCHHAMU JJIsL JaHO1

MiceBOCTI 1 OymiBeNbHOIO €NeMEHTY, iX MOXKHa
MIEPEBIPUTHU HA MMiJICTAaBI HASBHUX JaHUX.

(2) B sxocti 3HaYeHb MiHIMAJBHOT 1
MaKCUMAaJIbHOI CKJIaJI0BO1 PIBHOMIPHO
pPO3MOJIUIEHOT TeMmmepaTypu Clif TNpuiAMaTH
3HaYeHHS  MIHIMQJIbHOI 1  MaKCHMalbHOL
TEMIIEPAaTypyu 3OBHIIIHBOTO TOBITPS (IMBHUCH

7.2.1).

(3) Jas TpybompoBOmiB 3 OCTOHY CITif
BpPaxOBYBaTH CKJIaJIOBY JHIAHOTO
TEMIIEPaTypHOTO Mepenaay MK BHYTPIIIHBOIO 1
30BHIIIHHOIO CTOPOHOIO.

3HavyeHHs  CKJIaJ0BOi  JIIHIHHOTO
TEMIIEPaTypHOTO nepenamy JIOITYCKAETHCS
BCTAHOBJIIOBaTH B HalliOHAJILHOMY JOJATKY.
PexomennoBane 3HaueHHs ckinanae 15 °C.

pumitka 1.

IMpumitka 2. Ha aumapi nommproetses aist EN 13084-1.

(4) Jas TtpybompoBOmiB 3 OCETOHY CIIif

BpaxoBYBaTH CTYIIHYACTY CKJIQJIOBY
TEMIIepaTypu IO MEPUMETPY, BHUKIMKAHY SK
3arajabHUMH, TaK 1 JIOKaJIbHUMH

TeMnepaTypHUMHU edeKTaMHu Ha Tiid OCHOBI, 110
OJIMH KBAJPaHT IMEPUMETPA Ma€ CEPeIHI0
TeMIlepaTypy BHILY Yy  TOpIBHSAHHI 13
3aJIMIIKOBUM IIEPHUMETPOM.

[pumiTka. 3HayeHHs CKJIaI0BOI JIIHIAHOTO
TEMIIEPATYPHOT'O nepenazy JIOMYCKAETHCS
BCTaHOBJIIOBATH y HAaIl[IOHATIBHOMY JIOIATKY.

PexomennoBane 3HaueHHs ckiaanae 15 °C.

(5) Hus  TtpyOompoBomiB i3 cTami cCiif
po3paxoByBaTu CKJIaJIOBY JiHIMHOTO
TEMIIepaTypHOro  mepemaagy 1  CKIaJoBY
CTYMIHYacTO PO3MOJUICHOI TeMIepaTypu 1o
nepumMeTpy  OyJiBENIBHOTO  €NEeMEHTy 3
ypaxyBaHHIM eKCILTyaTal[ifHuX YMOB,
BCTaHOBJICHUX JUIS KOHKPETHOTO MIPOEKTY.
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taking into account insulation effects.

NOTE: Temperature profiles may be determined using
annex D.

7.5 Values of temperature components
(indicative values)

(1) In the absence of any specific
information on characteristic values of the
element temperature, the following indicative
values may be used.

NOTE: These values may be checked against any
available data to ensure that they are likely to be upper
bound values, for the location and the type of element
under consideration.

(2)  Values of the maximum and minimum
uniform temperature component should be
taken as those of the maximum and minimum
shade air temperature (see 7.2.1).

(3) For concrete pipelines the linear
temperature difference component between the
inner and outer faces of the wall should be
considered.

NOTE 1: The National annex may specify the values for
the linear temperature difference component. The
recommended value is 15 °C.

NOTE 2: For chimneys see EN 13084-1.

4) For concrete pipelines a stepped
temperature component round the
circumference (causing both overall and local
thermal effects) should be considered on
the basis that one quadrant of its circumference
has a mean temperature higher than that of the
remainder of the circumference.

NOTE: The value of the difference of temperature may
be given in the National annex. The recommended value
is 15 °C.

(5)  When considering steel pipelines, the
linear temperature difference component and
stepped temperature component round the
structure's circumference should be calculated
taking into account the operating conditions as
set down in the particular project.
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Mpumirka. Ha qumapi mommproetsest EN 13084-1.

7.6 OnHoYAacHA Jisl CKJIAIOBUX TeMIepaTypH

(1)  Sxkmo poO3MNIAAAIOTBCS — TEMIIEPATYypHI
epeKTH, SKi BUKIMKAHI TUIbKM KIIMATHYHUMHA
BIUIMBAMH, TO OJHOYACHO CIiJ] BPaxOBYBAaTH
HACTYIIHI CKJIaJIOBI:

a) CKJIQJIOBY PIBHOMIPHO  PO3MOJAUICHOT
temrneparypu (muB. 7.5(2)  ipucynok 7.1(a));

b) CKJIaJIOBY CTYIIHYACTO PO3MOIUICHOT
temmepatypu (muB. 7.5(4) i pucynok 7.1(b));

C) CKJIaJIOBY JIIHIMHOTO TeMIepaTypHOIro
nepenagy MDK BHYTPIIIHBOIO 1 30BHILIHBOIO
MOBEPXHAMHU CTiHKH (1muB. 7.5(3) i pucyHOK

7.1(c)).

(2)  Sxmo PO3TIISAAAETRCA  TIOETHAHHS
KIIMaTHYHUX 1 eKCIuTyaTaumifHux  Jii
TeMmreparypu (raps4yl rasu, piaMHM ~ abo
Marepiajgu), TO CJIiI BpaxoByBaTH HACTYIHI
CKJIaJIOB1:

— CKJIQZIOBY PIBHOMIpHO po3moaiieHol
temneparypu (aus. 7.4(3));

— CKJIQZIOBY JHIHHOTO TEeMITepaTypHOTO
nepenany (aus. 7.4(4));

— CKJIQZIOBY CTYMIHYACTO PO3MOIUICHOT

temneparypu (auB. 7.5(4)).

3 CkiaioBy CTYHIHYAcTO PO3MOJAUICHOT
TEeMIepaTypu CIliJi BPaXOBYBAaTH OJHOYACHO 3
TEIO BITPY.
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NOTE: The rules for steel chimneys are given in
EN 13084-1.

7.6 Simultaneity of temperature components

(1)  When considering thermal actions due
to climatic effects only, the following
components take account of simultaneity:

a) uniform temperature
(see 7.5(2) and Figure 7.1 (a));

b) stepped temperature component (see 7.5
(4)  and Figure 7.1 (b));

C) the linear temperature difference
component between the inner and the outer
faces of the wall (see 7.5 (3) and Figure 7.1

(©)).

(2)  When considering a combination of
thermal actions due to climatic effects with
those due to process effects (heated gas flow,

liquids or heated materials) the following
components should be combined:

component

— uniform temperature component (see 7.4 (3));

— linear temperature difference component
(see 7.4 (4));

— stepped component (see 7.5 (4)).
(3) The stepped temperature component

should be considered to act simultaneously with
wind.
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@)
" (@) CknagoBa piBHOMipHO po3nogineHol
TeMIIEpATypH
(@) Uniform temperature component
90"
::/ \]
TTTL J15s°c
(b) CkJ1a/10Ba CTYHIHYATO PO3MOAiIEHOI

\_/ TeMIneparypu
(b) Stepped temperature component round the

circumference

HATPIBAETHCA
30BHIITHA TTOBEPXHA
outer face

warmer

(c) CKJIA/I0BA JiHII{HOr0 TeMIlepaTypHOro nepenagy
AT Mi’K BHYTPIlIHHOIO i 30BHIIIHBO0I0 OBEPXHAMHU CTiHKH.
M (c) Linear temperature difference component
between the inner and the outer faces of the wall
HATPIBAETHCA
BHYTPiIIHA
ATy TOBEePXHA
inner face
warmer
2

OnHopinnuii TeMOepaTypHuil KOMIIOHEHT

Uniform temperature component

CryniHyaTuii TeMnepaTypHuii KOMIOHEHT HABKOJIO K0JIa

Stepped temperature component round the circumference

KOMIIOHEHT Pi3HULI TeMIlepaTypH MiK BHYTPilIHH0I0 i 30BHIlIIHH0I0 MOBEPXHAMH CTiHKH
Linear temperature difference component between the inner and the outer faces of the wall
3oBHilIHE HATPiBAHHSA MOBEPXHi

Outer face warmer

BHyTpiniHe HarpiBaHHs NoBepPXHi

Inner face warmer

Pucynok 7.1 - OCHOBHI CKJIaI0BI TEMIIEPATYPH JUIs TPYOOIIPOBO/IIB,
CHJIOCHUX BEX, pe3epByapiB 1 rpaupeH

Figure 7.1- Relevant temperature components for pipelines, silos, tanks
and cooling towers
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JIOJIATOK A
(060B’s13k0BHIT)

I3BOTEPMU HAIIOHAJIBHUX
MIHIMAJIBHUX I MAKCUMAJIBHUX
TEMIIEPATYP 30BHIIIHBOI'O
HHOBITPA

A. 1 3arajabHi M0JI0KEeHHA

(1) 3navenHs  piyHOi  MiHIMaNBHOT 1
MaKCUMaJbHOI  TEMIIEpaTypd  30BHIIIHHOTO
MOBITPS € 3HAYCHHSMHU, IO BIAMOBIIAIOTH
piuniii BiporigaocTi nepeumenns 0,02.

Mpumitka 1. Indopmanito (Hanpukiaz, kapTa abo
TaOMII 130TEPM)TIPO ~ MIiHIMAJABHY 1  MaKCHMaJbHY
TEMIEPATYPy  3OBHIIIHLOO  TIOBITPS, BXKUBaHy B

KOHKPETHIM  KpaiHi, JONyCKAaeTbCsl IPHUBOJUTH B
HAaI[lOHAIEHOMY JOJATKY.

Ilpumitka 2. B okpeMux Bumazkax IIi 3HAYCHHS
HEoOXiJTHO KOPUT'YBaTH BiTHOCHO BHCOTH MICLIEBOCTI HaJ
piBHeM Mops. MeToJ KOpUTYBaHHS BKa3ylTh B
HalliOHAILHOMY JIOAATKy. 3a BiJCyTHOCTI iH(opMarii
3HAYCHHS TeMIepaTypu 30BHIIIHBOI'O MOBITPSA
JIOITYCKA€ThCsl KOPUT'YBATH BiJIHOCHO BHCOTH MICLIEBOCTI
HaJl piBHEM Mops, Bianimaroun 0,5 °C Ha 100 M BucOTH —
JUIsi MiHIMaJIbHOI TEMIIepaTypu 30BHILIHBOTO TMOBITPS 1
1,0 °C na 100 M — 11 MakCUMajbHOI TeMIlepaTypu
30BHILIIHBOTO TTOBITPSL.

2 V MicueBoCTSX, B SKHX MIHIMAJIbHI
3HAQYCHHS  BIAPI3HAIOTBCSA  BiJ  BKa3aHUX,
HalpuKIaJa.  TEPUTOpIi 13  CKYIMYEHHSIM
XOJIOAHOTO TIOBITPS B HHU3MHAX 1 3axWIICHI,
HU3BKO PO3TAIIOBaHI MICIIEBOCTI, JIe MIHIMYM
ICTOTHO MeHIIe, a00 y BCIMKHX paioHax 3
BUCOKOIO  IIUIBHICTIO  HAaceleHHI 1 B
MPUOEPEIKHUX PaiOHAX, A€ MIHIMYM MOXXe OyTH
BUINMKA B TOPIBHSIHHI 3 BKa3aHUM B KapTax, I

BIIXWJIEHHSA CIIIL 3aCTOCOBYBATU 3
ypaxyBaHHSM  MICIEBUX  METCOPOJIOTTYHHUX
AHUX.

(3) TIlouwarkoBy Temmeparypy T, ciig

npuiiMaTu SK TeMIlepaTypy, IIO BiANOBigae
3aMHUKaHHIO KOHCTpYKLii abo ii yacTuHU B
3aKiHUEHY cHcTeMy. SIKIO I1e HEMPOTHO30BaHO,
TO CIi TpUAMaTH CepefHI0 TeMIEeparypy,
JiF04y BIIPOJIOBIK Mepioly 3BEICHHS CIIOPYAH.

IMpumirka. 3HadeHHs T, DOMyCKaeThCs BCTAHOBITIOBATH
B HaIIOHAJTHHOMY JOAATKY. 3a BiICYTHOCTI iH(opmamii
3actocoByiots T, 10 10°C .
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ANNEX A
(normative)

ISOTHERMS OF NATIONAL MINIMUM
AND MAXIMUM SHADE AIR
TEMPERATURES

A.l General

(1)  The values of both annual minimum and
annual maximum shade air temperature
represent values with an annual probability of
being exceeded of 0,02.

NOTE 1: Information (e.g. maps or tables of isotherms)
on both annual minimum and annual maximum shade air
temperature to be used in a Country may be found in its
National annex.

NOTE 2: These values may need to be adjusted for
height above sea level. The adjustment procedure is given
in the National annex. If no information is available the
values of shade air temperature may be adjusted for
height above sea level by subtracting 0,5 °C per 100 m
height for minimum shade air temperatures and 1,0 °C per
100 m height for maximum shade air temperatures.

(2) In locations where the minimum values
diverge from the values given, such as frost
pockets and sheltered low lying areas where the
minimum may be substantially lower, or in
large conurbations and coastal sites, where the
minimum may be higher than that indicated in
the relevant figures, these divergences should be
taken into  consideration using local
meteorological data.

(3)  The initial temperature T, should be

taken as the temperature of a structural element
at the relevant stage of its restraint
(completion). If it is not predicTable the
average temperature during the construction
period should be taken.

NOTE: The value of T, may be specified in the National
annex. If no information is available T, may be taken as

10°C.



A.2 MakcuMajbHi i MiHiMaJLHI 3HAYEHHA
TeMIepAaTypu 30BHIIHBOIO TMOBITPs 3
PiYHOI0 BIpOrigHICTIO TepeBHMINEHHsA P,
Bigminnoro Bix 0,02

(1)  Sxmo makcumanbHe (Y4M MiHIMAlIbHE)
3HA4YCHHS TEMIIEpaTypd 30BHINIHBOTO MOBITPS

Toaxp (@ T ) Oasyerbcs Ha piuHid

BIPOTIHOCTI TIEPEBUIICHHS P, BIIMIHHIA Bif
0,02, Bimmomenns T, /T, (Ting ! Tonin)

max,p max

Moke OyTH BU3HaueHe 3 pucyHka A.l.

(2) YV szarampnomy Bumanky, T, (4n

Toinp) MOXeE OyTM OTpMMaHe 3 HACTYMHOI

np. ACTY-H b EN 1991-1-5:201X

A2 Maximum and minimum shade air
temperature values with an annual
probability of being exceeded p other than

0,02

(1) If the value of maximum (or minimum)
shade air temperature, T, (or T_. ), is based

max, p min,p

on an annual probability of being exceeded p

other than 0,02, the ratio T ,,/T..
(T

min,p /

Al

T.n) may be determined from Figure

(2)  In general T, ) may be

derived from the following expressions based
on a type | extreme value distribution:

(or T

min,p

dhopmynu, 3aCHOBAHOT Ha po3nouti
€KCTpEMaJIbHUX 3HAYEeHb THUITY [:
JUTSE MAKCHMYyMa. for maximum:
Tracp = Tmac UK =Kol [, 1= )1} (A1)

JUTS MiHIMyMa.: for minimum:

Tmin, p = Tmin{k3 + k4|n [_In (1_ p)]} (AZ)
He T, (T.,) — 3HaYeHHS  MaKCHMaJbHOI where: T, (T...,) is the value of maximum
(MiHIMaBEHOT) TEMITEPATypH 30BHIIITHBOTO (minimum)  shade air temperature with an

TOBITPS 3 PIYHOIO BIPOTIMHICTIO TEPEBUIICHHS
0,02.

kl

annual probability of being exceeded of 0,02.

(uc)/{(uc)+3,902} (A.3)

k, =1/{(uc)+3,902} (A4)

TYT U,C— mapamMeTpH BUIY 1 QyHKIT po3noainy
PIYHUX MaKCUMYyMiB TeMIIepaTypu
30BHIIIHHOTO TIOBITPSI;

k, = (uc)/{(uc)-3,902}

k, =1/{(uc)-3,902}

[TapameTrpu U,C 3amexaTh Bi CEpeIHHOTO

3HAYEHHI M 1 CTAaHAapTHOT'O BiI[XI/IJ'IeHHH o
CKCTPEMAJIbHUX 3HAYCHb TUITY l:

JJIs1 MaKCUMyMa.

where: u,c are the mode and scale parameters of
annual maximum shade air temperature
distribution.

(A.5)

(A.6)

The parameters u and c are dependent on the
mean value m and the standard deviation o
Ooftype | extreme value distribution:

4TI MaKCUMyMa

u=m-0,57722/c

c=12825/c

(A7)
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JUTS MiHIMyMa.! for minimum:
u=m+0,57722/c
c=12825/c [1(A.8)
Bimnowenns T, /T ta T, /T, Moxyrs The ratios T, /T and T /T
OyTu npuiiHsATi 3 pucyHka A.1l. respectively may then be taken from Figure A.1.
Mpumirka 1.  HamioHampHuME — J0JATOK  MOXKe NOTEL: The National annex may specify the values of

BCTaHOBIIIOBATH 3HaueHHs koedimientiB Kk, , k,, k; i k,,

0a3yrounch Ha 3HAuUCHHAX mapamerpiB U 1 C. 3a
BiACyTHOCTI  iHQopMamii  3acTOCOBYIOTH  HAcCTYITHI
3HAYEHHSI:

the coefficients k; , k,, k,; and k, based on the values of

parameters U and c. If no other information is available
the following values are recommended:

k, =0,781; k, =0,393;

k, =0,056; k, = - 0,156.

IMpumitka 2. ®opmyna (A.2) Ti pucyHok A.l MOKYTh
3aCTOCOBYBATHCS TUIBKM y TOMY BHIQAKY, SKIIO [ .-

HEraTuBHA.

P A

NOTE 2: Expression (A.2) and Figure A.1 can only be

used if T ;, isnegative.

MAKCHMYM MiHIMYM

maximum minimum
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JIOJIATOK B
(060B’s13K0BHI)

TEMIIEPATYPHI IEPEIIA TN 1151
PI3HOI TOBIIIMHA MOCTOBOI'O
IOJIOTHA

(1)  Temmepartypui mnpodimi, BKkazaHi Ha
MaifoHKax 6.2a, - 6.2c, TONIUPIOIOTHCA Ha
TOBIIMHY MOCTOBOTO TIOJI0THA 40 MM TPOJIITHOT
OymoBu THIy | 1 Ha TOBIIUHY MOCTOBOTO
nosiotHa 100 MM poroHHux Oya0B TUMIB 2 1 3.
Mpumirka. 3HadeHHs Ui 1HIIOT TOBIIMHH MOCTOBOI'O
NOJIOTHA JOIMYCKA€THLCA BKa3yBaTU B HalllOHAJIbHOMY
noAaTky. PekoMeHI0BaHI 3HAYCHHS HaJaHI B HACTYITHUX
TaOIHILAX:

— tabmuus B. 1 — ans nponiTHOi OynoBu tumy 1;
— tabmuus B. 2 — ans nponiTHOT OyoBU TUIY 2;

— tabmuus B. 3 — ans nponiTHoi OynoBu Tumy 3.

np. ACTY-H b EN 1991-1-5:201X

ANNEX B
(normative)

TEMPERATURE DIFFERENCES FOR
VARIOUS SURFACING DEPTHS

(1)  Temperature difference profiles given in
Figures 6.2a - 6.2c are valid for 40 mm
surfacing depths for deck type 1 and 100 mm
surfacing depths for types 2 and 3.

NOTE: The National annex may give values for other
depths. Recommended values are given in the following
tables:

— Table B.1 for deck type 1;
— Table B.2 for deck type 2;
— Table B.3 for deck type 3.

Tabmmua B.1 -  Pexkomennosani 3nauenns AT st mpostitHOiT OynoBu Tumy 1
Table B.1- Recommended values of AT for deck type 1
TemnepatypHuii nepemna;
ToBIIMHA MOCTOBOTO Temperature difference
MTOJIOTHA HarpiBanns Ox0noKeHHs
Surfacing Heating Cooling
thickness
AT, AT, AT, AT, AT,
MM /mm °C °C °C °C °C
be3 mocToBoro nonorHa 30 16 6 3 8
unsurfaced
20 27 15 9 5 6
40 24 14 8 4 6

Tabmmua B.2 - Pexkomennosani 3HaueHHs AT Ul OPOTIHHOT OYIOBH THUILY 2

Table B.2—- Recommended values of AT for deck type 2

TemnepatypHuil nepenajg
ToBIMMHA IUTH Temperature difference
(h) ToBmuHa MOCTOBOT'0 TIOJIOTHA HarpiBanus OXONODKEHHs
Depth of slab (h) Surfacing thickness Heating Cooling
AT, AT,
M/ m MM MM °C °C
bes3 mocToBoro nmonotaa 165 59
unsurfaced ’ ’
0,2 Bononenponukae
Waterpfoofed b 23,0 59
50 18,0 4,4
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[Tponosxenns tadbnuii B.2

100 13,0 35
150 10,5 2,3
200 8,5 1,6

be3 mocToBoro nonorua
unsurfaced 18,5 9,0

BononenponukHe B

Waterproofed ¥ 26,5 9.0
0.3 50 205 6.8
100 16,0 5,0
150 12,5 3,7
200 10,0 2,7

i)
1)

L1i 3HaueHHS € BepXHIMU TPAHUYHUMH 3HAYCHHSIMHU ISl TEMHUAX KOJIbOPIB.
These values represent upper bound values for dark colour

Taomuua B.3 -
Table B.3-

Recommended values of AT for deck type 3

PexomennoBani 3HaueHHss AT y1st IPOTOHOBOT OYI0BU THUITY 3

ToBumHa It

ToBIIMHA MOCTOBOT'O

TemneparypHuil nepenaj
Temperature difference

(h) HOJIOTHA HarpiBanus OxonomKeHHs
Depth of slab (h) Surfacing thickness Heating Cooling
AT, | AT, | AT, | AT, | AT, | AT, | AT,
M /m MM / mm °C | °c | °c | °c | °c | °C | °C
be3 MmocToBOro nmonoTrHa
unsurfaced 12,0 50 | 0,1 4,7 1,7 0,0 0,7
Bozowenporksc’ 195 | 85|00 | 47 | 1.7 | 00 | 07
waterproofed? ’ ’ ’ ’ ’ ’ ’
0.2 50 132 | 49 | 03| 31 | 1.0 | 02 | 12
100 8,5 35 | 05 2,0 0,5 0,5 15
150 5,6 25 | 0,2 1,1 0,3 0,7 1,7
200 3,7 20 | 05 0,5 0,2 1,0 1,8
be3 MocToBOro moaoTHa 15.2 4.4 12 9,0 35 0.4 2.9
unsurfaced
1
D ) 236 | 65 | 1,0 | 90 | 35 | 04 | 29
0.4 aterproofed
' 50 17,2 46 | 1,4 6,4 2,3 0,6 3,2
100 12,0 3,0 15 45 1,4 1,0 3,5
150 8,5 2,0 1,2 3,2 0,9 1,4 3,8
200 6,2 1,3 1,1 2,2 0,5 19 4,0
be3 MocToBOro nmoinoTHa 15.2 4.0 14 | 11,8 4.0 0.9 4.6
unsurfaced
1
B?/I\‘/OHGHPOH“KHS ) 236 | 60 | 1,4 | 11,8 | 40 | 09 | 46
0.6 aterproofed
! 50 17,6 4.0 1,8 8,7 2,7 1,2 4,9
100 13,0 3,0 2,0 6,5 1,8 1,5 5,0
150 9,7 2,2 1,7 49 1,1 1,7 51
200 7,2 1,5 1,5 3,6 0,6 19 51
Be3 MmocToBoOro mojioTaa 15,4 4,0 2,0 2,8 313 0,9 5,6
0.8 unsurfaced .
B%‘;‘t{;rgr’ggf‘gg*ﬁ 236 | 50 | 1,4 | 128 | 33 | 09 | 56

40




np. ACTY-H b EN 1991-1-5:201X

ITponoxenns Tabauui B.3

50 178 | 40 | 21| 98 | 24 | 12 | 58
100 135 | 30 | 25| 76 | 1,7 | 15 | 6,0
150 100 | 25 | 20| 58 | 13 | 17 | 62
200 7,5 21 | 15| 45 | 10 | 19 | 6,0
be3 mocToBoro nosoTHa 154 4.0 20 1343009 | 64
unsurfaced
1
B‘{If\‘/‘;‘ggﬁggﬁgg‘ﬁ ) 236 | 50 | 14 1343009 | 64
10 50 178 | 40 |21 103 | 21 | 12 | 63
100 13,5 30 | 25|80 |15]| 15| 63
150 10,0 25 | 20| 62 | 11| 17 | 6.2
200 7,5 21 | 15| 43 | 09| 19 | 58
be3 mocToBoro nosoTHa 154 45 2013710 06| 67
unsurfaced
Bojouenponukue
s Waterproofed ? 23,6 50 | 14 | 13,7 | 10 | 0,6 | 6,7
’ 50 17,8 40 | 21 |106| 0,7 | 0,8 | 66
100 13,5 30 | 25| 84 | 05| 10| 65
150 10,0 25 [ 20| 65 | 04|11 62
200 7,5 21 | 15| 50 | 03] 12| 56
1) 1li 3Ha4YeHHs € BEpXHIMH I'PAHHYHUMH 3HAYCHHSMH JIJTsI TEMHUX KOJIbOPIB.
1) These values represent upper bound values for dark colour
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JIOJIATOK C
(moBimKOBHIT)
KOE®IIIEHTHU JIIHIMHOI'O
TEMIIEPATYPHOI'O PO3BHIUPEHHS

(1) s Bu3HauyeHHs e(eKTiB BiJ BIUIMBIB,
BUKJIMKAHUX TEMIICPATYPHUMH CKJIaJOBHMH B
tabmumi C. 1 Hamani 3HaueHHs KoedimieHTIB
JTHIAHOTO TEMIIEPATYPHOTO PO3MIMPEHHS IS
3a3BHYail BYKUBAaHUX MaTepialliB.

ANNEX C
[informative]

COEFFICIENTS OF LINEAR EXPANSION

(1)  For the determination of action effects
due to temperature components, Table C.1 gives
values for the coefficient of linear expansion for
a selection of commonly used materials.

Taoauus C.1 - KoedimieHTn AHITHOTO TEMIIEPATYPHOTO PO3IMIHPEHHS
Table C.1 — Coefficients of linear expansion

Marepian

Material aTx (10-6 /°C)
AJTrOMIHIH, aIFOMiHIEB] CIIJIaBH 24
Aluminium, aluminium alloy
Hepkagitoua crajib 16

Stainless steel

ByaiBenbHa cTalib, KOBaHE 3aj1i30 a00 YaBYH

Structural steel, wrought or cast iron 12 ( poas. mpuviiTky, see Note 6)

BCTOH, 3a BUHATKOM HH)XY€ BKa3aHOI'O

Concrete except as under 10

beron Ha jerkux 3armoBHIOBaYax

Concrete, lightweight aggregate !

Kam'stna ximagka

Masonry 6-10 ( muB. mpumitky, see Notes)

Ckio

Glass ( muB. mpumitky, see Note 4)

JepeBrHa y3/10BK HAIIPSIMY BOJIOKOH

Timber, along grain >

[epeBuHa ynonepek BOJIOKOH
Timber, across grain

30-70 ( muB. npuMiTKy, See Notes)

Mpumirka 1. Jani 115 iHIIMX MaTepialliB HAJAIOTHCS 32 3AITUTOM.
NOTE 1: For other materials special advice should be sought.

Mpumirka 2. BkazaHi 3HaU€HHS 3aCTOCOBYIOTD ISl BU3HAUCHHS TEMIIEpaTYPHUX Jiid, 1HIII 3HAYEHHS MOXYTh OyTH
OTpUMaHi 3 BUIIPOOYBaHb 200 TOYHIILIHMX JOCIIXKEHb.

NOTE 2: The values given should be used for the derivation of thermal actions, unless other values can be verified
by tests or more detailed studies.

Mpumirka 3. 3HaueHHs I KaM'sTHOT KJIaJIKU 3MIHIOIOTBCS 3aJISKHO BIJI THITY TIepeB's3KH KaMeHIB. 3HA4YCHHS JUIs
JEPEBUHH YIIOIIEPEK BOJIOKOH MOXKYTh 3HAYHO 3MIHIOBATHCS 3aJICKHO BiJl BUAY JEPEBUHI.

NOTE 3: Values for masonry will vary depending on the type of brickwork; values for timber across the grain can
vary considerably according to the type of timber.

IMpumirka 4. Jleranprinry inpopmaitito qus. B EN 572-1, prEN 1748-1-1, prEN 1748-2-1, prEN 14178-1.
NOTE 4: For more detailed information see: EN 572-1, prEN 1748-1-1, prEN 1748-2-1, prEN 14178-1,

Mpumitka 5. {1 geskux marepiaiiB, TakuxX SK KaM'sHA KJIaJIKa i JepeBHHA, JOMYCKAETHCS 3aCTOCOBYBATH iHIII
napamerpu (Harnpukiaz, Bomoromictkicts). Cm EN 1995 — EN 1996.

NOTE 5: For some materials such as masonry and timber other parameters (e.g. moisture content) also need to be
considered. See EN 1995 -EN 1996.

Mpumitka 6. Jlng ckiIageHNX KOHCTPYKIIH Koe(iIlieHT IHIHHOrO TeMIepaTypHOTO PO3IIMPEHHS CTajeBOro
KOMIIOHEHTY TIepepizy Moxke Oytw mpuitasituit piauM 10x10-6/ °C 1ist BHKITIOYEHHST 0OMEXYI0UnX e(eKTiB Bil
pi3HHX 3Ha4YeHb o .

NOTE 6: For composite structures the coefficient of linear expansion of the steel component may be taken as equal
to 10x10-6/°C to neglect restraining effects from different oT -values.
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JIOJIATOK D
(moBimKOBHIT)

PO3IOA1JI TEMIIEPATYPHU
(TEMIIEPATYPHI NPO®LII) VY
BYIIBJIAX I IHIIUX CIHHOPYJAX

(1)  Posmoamin TemmepaTypu (TemrmepaTrypHi
npodini) Moxke ~Oyrd  BH3HAYCHHWHA 13
3aCTOCYBaHHSIM TEOpii TEIIONPOBITHOCTL. Y
pa3i  mpocTHUx IapyBaTHX €JICMCHTIB
(Hampukian, TUIMTa, CTiHA, OOOJIOHKA), 3a
BIJICYTHOCT1 JIOKQJIBHUX TEIUIOBUX «MICTKIiBY,
temreparypa T(X) Ha BigcTaHi X  Bix
BHYTPIIIHKOT MOBEPXHI MOMEPEYHOTO TEpEpi3y
MOXe OyTM  BU3HAYE€Ha, BUXOJIYU 13
CTATHYHOTO TEMIIEPATYPHOTO PEKHUMY, TaKUM
YUHOM

T(X) =Tin—
ne T, — Temmeparypa BHYTPIIIHbOTO
MOBITPS;

Tout — TeMmmepaTypa 30BHIIIHBOTO
TIOBITPS;
R, — TOBHUH TEpMIYHUN OMIp €JIEMEHTY,

BKJIIOUYAIOYH OTOPHU 000X MOBEPXOHb;
R(x) -

BHYTPIIIHIA TIOBEpXHI 1 BIiJ BHYTPIIIHKOT
MOBEPXHi 10 TOUKH X (prcyHOK D.1).

TePMIYHUHT omip Ha

(2)  3uauenns omopy R, i R(x), M°K/Br,

MOXYTh OYTH BCTaHOBJICHI 13 3aCTOCYBaHHSM
OTIOpiB 1 TETIONPOBIAHOCTEH 3riIHO
EN ISO 6946 (1996) i EN ISO 13370 (1998)

TaKHMM YUHOM:

Rtot = Rin +z%+ Rout !

e R, — TEePMIYHUI orip Ha

BHYTpiIHiil noBepxHi, M°K/BT;

R, — TepMiuHMH oOmip Ha 30BHILIHIN
nosepxHi, M2K/BT;
A — TeTIONPOBiIHICTh, BT/MK;

R
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ANNEX D
[informative]

TEMPERATURE PROFILES IN
BUILDINGS AND OTHER
CONSTRUCTION WORKS

2 Temperature  profiles may  be
determined using the thermal transmission
theory. In the case of a simple sandwich
element (e.g. slab, wall, shell) under the
assumption that local thermal bridges do not
exist a temperature T(x) at a distance x from
the inner surface of the cross section may be
determined assuming steady

thermal state as

X)
o (T =Tou), (D.1)

where: T, is the air temperature of the inner
environment

T

out

is the temperature of the outer environment

R, 1S the total thermal resistance of the
element including resistance of both surfaces

R(x) is the thermal resistance at the inner

surface and of the element from the inner
surface up to the point x (see Figure D.1).

(2)  The resistance values R, and R(X)

[M?K/W] may be determined using the
coefficient of heat transfer and coefficients of
thermal conductivity given in EN I1SO 6946
(1996) and EN 1SO 13370 (1998):

(D.2)

where: R, is the thermal resistance at the inner
surface [m?K/W],

R.,.. out is the thermal resistance at the outer
surface [m?K/W],

A

is the thermal conductivity and h, [m] is the
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h. — TOBIIMHA MIAPY I, M;

thickness of the layer I, [W/(mK)]

R(x)=R,, +Z% , (D.3)

IpU IIbOMY BpAaxOBYIOTb TUIBKMA IIapu (4u
YACTHHU 11ApY) Bif BHYTPIITHBOT
MOBEPXHI 10 ToukH X (auB. Pucynok D.1).

Hpumirka. s Oynisni TepMiunui omip R, Cximanae
Bin 0,10 mo 0,17 M?K/BT (3aneKHO Big Hampsamy
TEIIOBOro MOTOKY), a R, = 0,04 M*K/Br (s ycix
HampsamiB). TemmonpoBimHicts A4, 1t OetoHy (3

06’ eMHo10 Baroro Bij 21 10 25 kH/m®) BapilOETHCS

Bix 1,16 mo 1,71 Br/mMK.

30 |
A 20

where layers (or part of a layer) from  the
inner surface up to point x (see Figure D.1) are
considered only.

NOTE: In buildings the thermal resistance R,, = 0,10 to
0,17 [m2K/W] (depending on the orientation of the heat
flow), and R, = 0,04 (for all orientations). The thermal

conductivity A; for concrete (of volume weight from 21
to 25 kN/m®) varies from 2, = 1,16 to 1,71 [W/(mK)].

a2

1 BHyTpilHs NoBepXHs

Inner surface

2 3oBHilIHSs NOBEpPXHS

Pucynok D.1-
€IIEMEHTY
Figure D.1-
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2 Outer surface
Posmnoin Temneparypu (TemiepaTypHuil mpodiis) i ABOIIAPOBOIO

Thermal profile of a two-layer element.
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JNOIATOK HA
(TOBiIKOBUIA)

NEPEJIIK HAIIIOHAJIBHUX CTAHJIAPTIB YKPATHH (ICTY),
IJEHTUYHUX MC, IOCUJIAHHS HA SIKI € B EN 1991-1-5:2003

Ilo3nauenHns Ta Ha3Ba Cryninb ITo3HavyeHHs Ta HA3Ba HALIOHAJBLHOIO
€BPONEHCHKOr0 CTAHAAPTY BiANOBIAHOCTI cranaapry Ykpainu (ACTY)

EN 1990 Eurocode 0: Basis of IDT JCTY-H b EN 1990 €spokoa. OcHoBH

Structural Design HPOCKTYBaHHSI KOHCTPYKIIif
(EN 1990:2002, IDT)

EN 1991-1-2 Eurocode 1. Actions IDT JCTY-H b EN 1991-1-2 €Bpokon 1. MHii

on structures. Actions on Ha KOHCTpykKiii. Yactuna 1-2. 3aranbHi

structures exposed to fire. nii. JIii Ha KOHCTPYKIIi MiJ Yac MOKexi
(EN 1991-1-2:2002, IDT)

EN 1991-1-6 Eurocode 1: Actions IDT JACTY-H b EN 1991-1-6 "€spokox 1.

on structures - Part 1-6: General Hii wa xoHcTpykmii. Yactmaa 1-6.

actions -  Actions  during Barampui gil. il mix 9ac 3BeaeHHS

execution (EN 1991-1-6:2005, IDT)";

EN ISO 6946 Building IDT ACTY ISO 6946 ByniBenbHi

components and building KOHCTPYKIlii Ta eJeMEHTH. TerutoBHiA

elements - Thermal resistance and omip i KoeQIillieHT TerIonepeaBaHHs.

thermal transmittance - Meroauka  po3paxoByBaHHS (ISO

Calculation method 6946:1996, IDT)

EN 1991-4 Eurocode 1: Basis of IDT JCTY-H b EN 1991-4 «EBpoxon 1. il

design and actions on structures -
Part 4: Silos and tanks

Ha KoHCcTpykiii. YactuHa 4. ByHkepu 1
pesepByapu (EN 1991-4:2006, IDT)»
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1) 3minu 10 IepeamoBu
Cmopinka 7, “HanioHanbHE TOTIOBHEHHS IS
EN 1991-1-5, suoarumu:

2

“6.1.3.2(1)” i “7.2.1(2)
3AMIHUMU HA:

“6.1.3.2(1)P” i «7.2.1(1) 1.

2) 3mimm g0 posminy 6.1.3.1, “3araabhi
IMOJIOKEHHA”

Cmopinka 21, “Pucynok 6.1 ”, euoanrumu i
3AMIHUMU HA HACMYNHUL:

np. ACTY-H b EN 1991-1-5:201X

1) Modifications to Foreword

Page 7, “National annex for EN 1991-1-5”,
delete the following:

“6.1.3.2(1)” and “7.2.1(1)”

and replace with:

“6.1.3.2(1)P” and “7.2.1(1)P”.

2) Modification to 6.1.3.1, “General”

Page 21, “Figure 6.1”, delete the figure and
replace with the following:

7-::, max
C
7:;, min A
70 Tum 1
MaKCHMYM Type | Tomn= Tout 16
maximum / Tom 2
60
1 / Type 2 K.NHN = E\ilf\+ 4
50 /// Tum 3 T:.ma.\: 7|:1a\+ 2
Type 3
40 // P
30 ]
20 Tun 3
Type 3 Tn;.m]n: T;w ir1+ 8
10 T ez €m l: Em+4
T2
Type 1 7;.min: E in "~ 3
0 Tum 1 '
o y/ 44
7 4
0 y/ J4
/ 7/
//
-40
/
. '/ .
MIHIMYM -50 » °C max
minimum 50 -40 -30 -20 10 0 10 20 30 40 50 Toin

3) 3miam g0 mysnkry 6.1.3.3 Jliamason
O/IHOPIIHOT0 TeMNEPATYPHOr0 KOMIIOHEHTA
MocTa

Cmopinka 22, Ilynkm (3), eudarumu
“IlpuMiTRY 2” § 3aMiHUMU HA HACMYNHY:

L3 . .
Mpumitka 2. Jns omop Ta TeMIepaTypHHX IIBiB
HamonansHnit 1OoOaTOK MOYKE BU3HAYATH MaKCUMAIbLHUI

miama3zoH  30ULIBIICHHS ~ PIBHOMIPHO — PO3MOZIIEHOI
TeMIepaTypd MoOcTa 1 MaKCHMalbHUH  Jiama3oH
3HIDKCHHS PIBHOMIPHO PO3MOMAIICHOI  TeMIepaTypu

MOCTa, SIKIIO He MOTpiOHi iHIm ymoBH. PekoMmeHmoBaHi

3) Modification to 6.1.3.3, ‘Range of uniform
bridge temperature component’

Page 22, Paragraph (3), delete “NOTE 2” and
replace with the following:

“NOTE 2: For bearings and expansion joints the
National Annex may specify the maximum expansion
range of the uniform bridge temperature component, and
the maximum contraction range of the uniform bridge
temperature component, if no other provisions are

required. The recommended values are AT, +20°C
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ATy o +20°C i

N ,exp
BINMOBiMHO. SIKIIO BKa3aHa TeMIeparypa, TpU SKii
BCTaHOBJIIOIOTECS OIOPH Ta TEMIICPATypHi IIBH, TO

+10°C

ATy oon +20°C,

3HaYEeHHs - N .con

PEKOMCHAOBAHUMHA 3HAa4YCHHAMU € AT,

1AT,

N,exp

0 . .
N ,con +10°C , BigmosigHo. ”

4) 3minu o posminy 6.1.4.2, BeprukaiabHi
CKJA/J0BI Temmeparypu 3 HeJiHITHUMH
epexramu (Metoq 2)

Cmopinka 25, Ilynkm (1), eudarumu
“Ilpumitky 17 i 3aminumu na nacmynmy:

“ITpumiTka 1. 3HaueHHs BEPTUKAILHUX TEMIIEPATYPHHUX
nepenais MIPOTOHOBUX OynoB MOCTIB, SIK1
BHKOPUCTOBYIOTbCS B KOHKPETHIH KpaiHi, MOXYTh
BKaszyBatucs y HauionansHOMY nonatky. PexomennoBani
3HAYCHHS HaJaHI Ha pUCYHKax 6.2a - 6.2¢. L{i 3HaueHHS
JIWCHI MpHU TOBIIMHI MOCTOBOrO MONOTHa 40 MM Juist
nporinHoi 6ynoBu tuny 1 Ta 100 MM i 171t TPOTiHHOT
Oynosu tuny 2 ta 3. Illogo iHmMMX 3HaYeHb TOBILIWHH
MocToBoro momorHa gauB. Jlomatok B. Ha gaHmx
PHUCYHKaX «HarpiBaHHs BIJIHOCHTHCS JIO TAKUX YMOB, SIK
COHSAYHA paniaiis Ta IHII [ii, SKA BHUKIHKAIOTh
HarpiBaHHs MOCTOBOI'O ITOJIOTHA Kpi3b IOBEpXHIO. Y
CBOIO YEpry, «OXOJO/DKEHHS» BIJHOCHTBCA O TaKHX
YMOB, MpU SIKAX TEIUIO BUXOIUTh Kpi3b MOBEPXHIO
MOCTOBOTO  TOJIOTHA B  pe3yJbTaTi  3BOPOTHHOTO

BUIIPOMiHEHHS Ta iHmMX Jiid. ~

Cmopinka 28, “Pucynok 6.2b ', 3aminumu
PUCYHOK HA HACMYNHULL:

(13
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and AT, ., +20°C, respectively. If the temperature at

which the bearings and expansion joints are set, is
specified, then the recommended values are

ATy o +10°C and AT, +10°C , respectively. ”

4) Modifications to 6.1.4.2, ‘'Vertical
temperature components with non-linear
effects (Approach 2)

Page 25, Paragraph (1), delete “NOTE 1” and
replace with the following:

“NOTE 1: Values of vertical temperature differences for
bridge decks to be used in a Country may be found in its
National Annex. Recommended values are given in
Figures 6.2a - 6.2c and are valid for 40 mm surfacing
depths for deck type 1 and 100 mm for deck types 2 and
3. For other depths of surfacing see Annex B. In these
figures “heating” refers to conditions such that solar
radiation and other effects cause a gain in heat through
the top surface of the bridge deck. Conversely, “cooling”
refers to conditions such that heat is lost from the top
surface of the bridge deck as a result of re-radiation and
other effects. ”

Page 28, “Figure 6.2b)
figure with the following one:

(13

”, replace this
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Temnepatyphuii nepenazn (AT )
THI KOHCTPYKTUBHOI CHCTEMH Temperature Difference (AT )
Type of Construction a) Harpisaums 6) OXOJOKEHHS
€)) Heating (b) Cooling
_ AT, Al .
L L h
W |h
100MM OKPUTTA - i L -
: i cg .
;,- 100mm surfasing q;) % i B, - DLAR b
/ \ g8 M fr, — Cldim 2
e R A = AT, —
| / o5
h ! s
\ j = E
\ / 53 h
; 52 h | AT, | AT, AT, | AT,
m | °C oC m | °C °C
02| 13 4 02| 35 8
03| 16 4 0,3 -50 -8
AT,
AT
100MM MOKPUTTA = g h ! _ h
7 100mm surfasing | 53
.t oagag T, . — T e bl o0 N
= N AT, = -107C
g E Al = 10T
1 &g h, =0,6h
% h,=0,4m
Mpumirka. [y MOCTIB 13 CKIIaIOBUX KOHCTPYKIIIH MOXKHA 3aCTOCOBYBATH CIIPOILEHHH METO[, 32 JOMOMOIOI0 SIKOrO
OTPUMYIOTh IIOBEPXHEBE I'PaHUYHE 3HAYCHHs e(DEKTIB BiJ TemrepaTypu. 3HaueHHs AT OTpHMaHi 3a JOMOMOIOI0 IIbOTO
METONly, € XapaKTepUCTUYHMMH 3HA4YCHHSIMH 1 MOXYTh 3aCTOCYBYBaTHCh, SIKIIO B HailioHanbHOMY J0JaTKy He
BCTAHOBJICHI CIIeIliabHI 3HAUCHHSL.
Note: For composite bridges the simplified procedure given above may be used, giving upper bound thermal effects.
Values for AT in this procedure are indicative and may by used unless specific values are given in the National Annex

2

5) 3minm g0 Posginy A.1, “3araabni
BigomMocTi”
Cmopinka 36, Ilynkm (3),  eudarumu

“IlpuMiTRyY” ma 3aminumu Ha HACMYNHY .

“Ilpumirka. 3xaveHHs T,, Moke OyTm BKasaHe B

HarionansHoMy m0#aTKy Misi KOHKPETHOTO HPOEKTY.
To T,

npuiimatucs 3a 10 °C. V pasi HeBU3HAYEHOCTI 3 MPUBOLY

Skmo Hemae Hiskol  iHpOpMAIT, MOXe

9yTJIMBOCTI MOCTa 10 T, PEKOMEHJYEThCS BPaXOBYBATH

HIDKHIO 1 BEPXHIO MEXIi iHTepBally, o4ikyBaHoro s T, .

2

5) Modification to Subclause A.1, “General”

Page 36, Paragraph (3), delete the “NOTE”
and replace with the following:

“NOTE: The value of T, may be specified in the
National annex or in a particular project. If no
information is available T, may be taken as 10 °C. In
case of uncertainty concerning sensitivity of the bridge to
T, , it is recommended that a lower and upper bound of

an interval expected for T, are considered. ”
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6) 3minu g0 Pozminy A.2, “MakcumaibHi i
MiHIMaJIBHI 3HAYEHHSH TeMIepaTypu
30BHIIIHBOT'O NOBiTPA 3 piuHOI0
BipOriIHiCTIO NepeBHIIEHHS p, BiIMiHHOIO
Big 0,02”

Cmopinka 39, Ilynkm (2), sudarumu peuenms
Hao “Ilpumitkoro 1 ”:

“Bigaomenns T /T Ta T /T

max, p max min, p min
BIMOBITHO MOXYThb OyTH TpUHHATI 3a
JIOMOTIOTO0 pucyHKa A.1.”

1 3aMiHumu Ha:

IT,

min ?

“Bimgomrenus T /T Ta T

max, p max min, p
BINOBIAHO MOXYTh OYTH TpUHHATI 3a
JIOMOTIOTOI0 pUCyHKa A.l, sikuii 6a3yeTbcs Ha
pekoMeH0BaHNX 3Ha4deHHsAX K, —K,, HamaHmx

B Ilpumirmi 1.”
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6) Modification to Subclause A.2,
“Maximum and minimum shade air
temperature values with an annual
probability of being exceeded p other than
0,02 ”»

Page 39, Paragraph (2), delete the sentence
just above “NOTE 1”:

“The ratios T /T Ta T /T

max, p max min, p min
respectively may then be taken from Figure
Al

and replace with:

“The ratios T /T Ta T /T

max, p max min, p min
respectively may then be taken from Figure
A.1, which is based on the recommended values
of k, —k, givenin NOTE 1.”
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Kon YKH/: 91.010.30

KnrodoBi cioBa: TeMnepaTypHuUil BIUIMB, TEPMIYHHH OTip, MaTepianu, MIlIHICTh, CTaIeBl KOHCTPYKIII,
CTIHKICTB.

I'enepanpanii qupextop TOB «YkpiHCTaNIBKOH
iM. B.M. [llumMaHOBCHKOTO», 1.T.H., IPO.
O. lllumaHOBCHKUIA

3aBigyBau H/IBTP, k.T.H. (HayKOBHU# KEpIBHHUK) A. T'pom

3asinyBay rpynu CHT/] I'. Jlenna

3aBingyBay rpymnu [K
[TpoBigHuit 1HXKEHED
3asinyBau rpynu HT /I
[Tepexnagau

Imxenep 11 kareropii

3asimysau H/IIIBCJIK

O. Kopayn
S1. JleBueHko
. JIumap

K. ITaBnoBa
O. IsaHueHkKO

B. Xoiekin
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