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HAUIOHANBbHUW BCTYN

Llen cranpapt € TotoxHuM nepeknagoMm EN 1991-1-5:2003: Eurocode 1: Actions on structures.
Part 1-5: General actions — Thermal actions (€spokoga 1. Lii Ha koHCTpyKUii. YacTura 1-5. 3aranbHi aji.
Tennosi aii} 3 TexHiuHowo nonpaskoio EN 1991-1-5:2003/AC:2009.

EN 1991-1-5:2003 nigrotosnexHo TexHiuHnmM koMitetom CEN/TC 250, cekpeTapiatom sikoro kepye BS|.

[lo HauioHansHOro CTaHAapPTY AONYYEHO aHIMOMOBHUIA TeKCT.

Ha Teputopil YkpaiHu fik HauioHanbHWA craHaapT gie nisa konoHka tekcty ACTY-H B EN 1991-1-5:2012
"€spokon 1. i Ha KoHCTpYKLii. YacTuHa 1-5. 3aransHi gii. Tennosi aii (EN 1991-1-5:2003, IDT)", Bukna-
AeHa YKpaiHCLKOK MOBOHO.

Bianosiano oo AIBH A.1.1-1-2009 "Cuctema cTtaHaapTuv3alii Ta HopMyBaHHs B 6yaiBHULTBI. OCHOBHI
nonoXeHHs" LUerh cTaHgapT BiAHOCUTLCA [0 koMmrnekcy B.1.2 "Cuctema HagiliHocTi Ta 6esneku B
6yaiBHUUTBI".

CraHpapT MiCTUTL BUMOTW, AKi BigNoBiAaTb YUHHOMY 3aKOHOAABCTBY.

HaykoBo-TexHiuHa opradisauis, BianosiganbHa 3a Uei cTaHaapT, — TOBapUCTBO 3 OGMEXeHOoI0
BiANOBIAANLHICTIO "YKPaIHCLKUA IHCTUTYT CTaneBUx KOHCTpyKUii iM. B.M. LUumaHoBCbLKOro".

o craHaapTy BHECEHO Taki penakuiliHi aMiHu:

— cnosa "uen MiXHapoaHUi cTaHAapT" 3aMiHeHo Ha "uer ctaHgapT”;

— CTPYKTYPHi eneMeHTu cTaHaapty — "O6knaauuky”, "Mepeamosy”, "HauioHanshun setyn”, "BusHa-
4YeHHA NoHATL" Ta "BibniorpadivHi AaHi" — ocbopmneHo 3rigHO 3 BUMOramu HauioHanbLHO! cTaHaapTU3aL;i
YKpainu;

—i3 "Mepeamosu fo EN 1991-1-5" y newt "HauioHansHuii BCTyn" B3sATa Ta yactuHa, sika 6eanocepes-
HbO CTOCYETLCA LbOr0 CTaHpapTy;

— HaulioHanbHWI AOBIAKOBUIA AOAATOK HABEAEHO SIK HACTAHOBY A1S1 KOPUCTYBAuiIB.

Mepenik HauioHaneHux cTaHpaptis Ykpainu (OCTY), ineHTUYHUXx MC, nocvnaHHa Ha siki € B
EN 1991-1-5:2003, HaBegeHo y nogatky HA.

Konii He NpUAHATMX B YKpaiHi sIK HaLioHanbHi HOPMATUBHUX AOKYMEHTIB, Ha SKi € NOCUNAHHSA B LIbOMY
CTaHAapTi, MOXXHa oTpumaTu B [onoBHOMY (hOHAI HOPMATUBHUX AOKYMEHTIB.

TexHiuHa nonpaska EN 1991-1-5:2003/AC:2009 po EN 1991-1-5:2003 nopaHa B KiHUi
OCTY-H b EN 1991-1-5:2012 nicns goaatka HA.
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BCTYN

Lei gokymeHT EN 1991-1-5 nigrotoBnexunit Tex-
HiYHMM KomiTeToM CEN/TC 250 "byaisensHi €8-
pokoau", cekpeTapiaTt skoro niaTpumyeTtbes BSI.

LiboMy €sponeiicbkoMy craHaapTy 6yne Hana-
_ HWIA cTaTyc HauioHanbHOro 3 nybnikauieto ineH-
TUYHOIMO TEKCTy abo cXBaneHHsM He nisHiwe
TpasHs 2004 poKy i Npy ckacyBaHHi KOHMIKTYO-
Yyux HalioHanbHUX CTaHOapTIB He nisHiwe Bepes-
Ha 2010 poky.

Jdopatku A i B — 0o6oB'si3kosi. flogatkm C i D —
DOBIOKOBI.

Y BIigNOBIAHOCTI 3 BHYTPIWHIMA MNOCTaHOBaMU
CEN/CENELEC HauioHanbHi opraHu 3i ctaHgap-
TH3auil Takmx kpaiH 3060B's3aHi 30iIACHUTK iMNne-
MeHTaLilo Uboro €EBpOnNenUcLKoro CraHaapTy:
ABcrpis, Benbris, Kinp, Yexia, Oania, EcToHif,
diHnanpia, PpaHuis, HimeuuuHa, peuisn, Yrop-
wuHa, lcnangis, Ipnanaia, Itanis, NaTeis, Ilutea,
NMiokcembypr, Maneta, Higepnanaw, Hopseriq,
Monbwa, Moptyrania, Cnosa4vyuHa, CrnoseHis,
Icnanis, Weeuin, Weenuapis ta Benuka Bpu-
TaHiq.

Hanuin  €sponencbknin 3aMiHoe

ENV 1991-2-5:1997.

cTaHaapT

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 Regula-
tions, 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, Ire-
land, ltaly, 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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HALIOHANTbHUN CTAHOAPT YKPATHU

€BPOKOA 1. Ali HA KOHCTPYKLUII
YACTUHA 1-5. 3ATrAJIbHI . TENNOBI Aff

EBPOKO[] 1. BO3AENCTBUA HA KOHCTPYKLIMK
YACTb 1-5. OBLUME BO3AEWUCTBUA. TENNIOBLIE BO3AEWCTBUSA

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

OCHOBU NMPOIrPAMU
esBpPoKoay

Y 1975 poui Komicis esponeicekoi cninbHOTH
BUpilLWNA pO3NoYaTu nporpamy Ain y ranysi
ByaieHnUTBA Ha niacTasi cratTi 95 gorosopy. Me-
TOI nporpaMn 6yno YCYHEHHA TexXHiYHUX nepe-
WKoA ANA TOpriBni Ta Y3rofKeHHs TeXHIMHWX
YMOB.

Y pamkax uiei nporpamm gin Komicia B3ana Ha
cebe iHiLiaTUBY BCTAHOBUTU CUCTEMY Y3romke-
HAX TexHiYHMX npaBun ANsA  NPOEKTYBaHHSA
bygpiBenb i cnopya, sKi Ha nepuwin cTagii Manu
cnyryesat¥ anbTepHaTUBOK YWMHHWAM HauUioHanb-
HUM NpaBunam AepKaB-4neHiB, a 3peLUTo Manu
3aMiHUTK iX.

Ynpogosx n'aTHaausaTy pokiB Komicist 3a AonoMo-
roto OpraHisauiinHoro KoMiTeTy, 4O CkNaay SKOro
BXOAUNU NPEACTaBHUKA OepXaB-yneHis, Bena
po3pobky nporpamun €Bpokoais, sika npu3sena Ao
ny6nikauii KOMNNEKTy NepLIoro NOKOMiHHA €Bpo-
nerucbkux koais y 80-x pokax.

Y 1989 poui Komicia Tta pepxasu-unenn EU
(EBponeincbkoi cninbHoTH) Ta EFTA (E€Bponeiich-
KOl acouiauii BiNbHOI TOPriBIi) Ha OCHOBI yro,cua1
Mix Komicieto Ta CEN (E€Bponeicbkum KOMITETOM
3i cTangapTmaauii) BupiwumMnu nepegaTty NiAroToB-
Ky Ta nybnikauito €spokogis CEN 3a gonomoroto
cepii maHAaaTiB, WO Hagano 6 €spokoaam y MainbyT-
HbOMy cTatycy €poneiicbkoro craHpapty (EN).

' Vrona mi Komicieto €BpONEencbKoi crninbHOTH Ta €Bpo-
nencekuM Komitetom 3i ctaHgaptusauii (CEN) wopo
po6oTn Han EBpokofamMu ANs NpoekTyBaHHA Byaisens
i cnopya (BC/CEN/03/89).

Yuuunin Big 2013-07-01

BACKGROUND OF THE
EUROCODE PROGRAMME

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

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

For fifteen years, the Commission, with the help of
a Steering Committee with 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 Commission and CEN,
to transfer the preparation and the publication of
the Eurocode to the CEN through a series of man-
dates, 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

! Agreement between the Commiission of the European
Communities and the European Committee for Stan-
dardisation (CEN) concerning the work on EUROCO-
DES for the design of building and civil engineering
works (BC/CEN/03/89).
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Lle nos'asye €Bpokoaun 3 NOMNOXEHHAMU AUpEK-
1B Pagu i piweHb Komicii Wwogo esponencobkmx
cranaaprie (TobTo anpekTusu Paagn 89/106/EEC
wono 6yanisensHux Bupobis — CPD — 1a gupekTus
Paawv 93/37/EEC, 92/50/EEC Ta 89/440/EEC Bia-
HOCHO FrpoMaaCbkux pobiT Ta Nocrnyr i exsBiBanex-
~ THUX aupektus EFTA, 3ano4aTkoBaHUX 3 METOIO
AOMNOMOITH 3aCHYBaHHIO BHYTPILLHbOTO PUHKY).

C1pykrypHa nporpama €BpoKoAiB BKNIOYAE CTaH-
[apTy, siKi B OCHOBHOMY CKnagaloTbCsl 3 Aekinb-
KOX YacTUH.

EN 1990 €spokoa. OCHOBU MpOEKTYBaHHA KOHCT-
pyKLUiR

EN 1991 €spokoa 1. [ii Ha KoHCTPyKUil

EN 1992 €spokog 2. MpoekTyBaHHsA 3ani3obeToH-
HUX KOHCTPYKLir

EN 1993 €spokon 3. [poekTyBaHHA CTaneBux
KOHCTPYKLiH

EN 1994 €spokoa 4. llpoektyBaHHA cTane-
3anisobeTOHHNX KOHCTPYKLUIN

EN 1995 €spokop, 5. lNpoekTysaHHA AepeB'aHnxX
KOHCTPYKLin

EN 1996 €spokog 6. [NpoekTyBaHHsA KaM'SHUX KO-
HCTPYKUINA

EN 1997 €Bpokop 7. FeoTexHi4YHe NpOeKTyBaHHA

EN 1998 €Bpokog 8. [poekTyBaHHs1 CEACMOCTIN-
KX KOHCTPYKUIA

EN 1999 €spokog 9. MNpoekTyBaHHA antoMiHieBUX
KOHCTPYKUi#A

CraHpaptu €BpoKOAiB BUM3HAOTL Bignosiaanb-
HICTb PErynaTOpHUX OpPraHiB AepXasB-uneHis Ta
3axMLLalnTL iX NPaBo Ha NPU3HaAYEHHA BENUYUH,
fIKi NOB'A3aHi 3 perynioBaHHAM nNuTaHb Gesneku
Ha HauioHanbHOMY piBHI TaMm, e BOHU Biapi3HA-
OTLCA.

Council's Directives and/or Commission’s Deci-
sions dealing with European standards (e.g. the
Council Directive 89/106/EEC on construction pro-
ducts — 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 struc-
tures

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 struc-
tures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium struc-
tures.

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



CTATYC TATANY3b
3ACTOCYBAHHA €BPOKOAIB

Hepxapu-ynenn EU T1a EFTA BMU3HAOTL, WO
€B8pokoau AiloTb AK eTanoHHi A0KYMEHTU AnAa Ta-
Kux uinen:

— $K 3acib6 poseaeHHs BignosigHocTi byaisens i
CNopyA OCHOBHWM BUMOram aupektueu Pagu
89/106/EEC, sokpema OCHOBHIN BUMO3i Ne 1 —
MexaHi4Ha cTilkicTb Ta crabinbHicTe — i
OCHOBHi BuMO3i N2 2 — NoxexHa beaneka;

— $IK OCHOBa ANs yKNaAaHHA KOHWTpakTiB Ans
Byaisens i cnopya Ta NOB'A3aHNUX 3 HUMU iHXe-
HEpHUX Nocnyr,;

— AK OCHOBA AfA CKNafaHHs y3roakKeHux TexHiv-
HUX cneuudikaudin gna 6yaiBensHux BUpoGiB
(ENs 1a ETAS).

€BpoKoaun, OckinbkM BoHU BeanocepeaHbo BiaHO-
cATbCs Ao 6yaiBenbHUX cnopya, MalTb NpaMui
3B'A30K i3 TIlyMa4YHUMU JOKYMEHTaMK? posainy 12
CPD, He3saxaiouu Ta Te, WO BOHU MalOTb Pi3Hy
NpupoAy 3 rapMoOHI30BaHMMKM CTaHOapTamu Ha
BUpO6US. TakuM YMHOM, TEXHIYHI acmekTW, siKi
BUNNUBalOTL 3 €8pokoais Ans byaisens i cnopya,
NOBWHHI B MOBHIN Mipi 6yTn poarnsHyTumMmn Tex-
HiyHUMK koMiTeTamu CEN Ta/um pobouumu rpy-
namu EOTA, siki po3pobnsioTe craHaaptH Ha
6ygisenbHi BMpobK, 3 NO3NLIA AOCArTHEHHA NOB-
HOT CYMiCHOCTI TexHiYHuX cneuudikauin 3 €Bpo-
Kogamu.

2 BignoeiaHo ao cT. 3.3 nokymenta CPD OCHOBHi BUMOTY
(ER) oTpumaloTh KOHKpPETHY hOpMY y TITyMayHUX OOKY-
MEeHTax AnA CTBOPEHHA HeoBXiaHUX 3B'A3KIB MK OCHOB-
HUMKW BUMOraMK Ta MaHaaTamu Ans rapMOHI30BaHWX
craHpaptis EN ta ETAG/ETA.

3 BignosigHo Ao cT. 12 CPD TRyMadHi JOKYMEHTU Ma-
10Tb:

a) HafaTM KOHKPETHOI hOPMU OCHOBHUM BUMOraM, y3ro-
AvBLIW TEPMIHONOritO | TEXHIYHI 3acaau i Bka3asLWwK kna-
cu abo piBHI ANA KOXHOI BUMOTK, Ae Le HeobXxigHo;

6) BKasaTu mMeToaM BCTAHOBNEHHS CMBBIGHOLUEHHA MK
UMMM knacamu abo piBHAMKU BUMOT i3 TEXHIYHUMK BU-
MOramMu, Hanpuknan, MeToau po3paxyHky i nepesipku,
TeXHiYHi NpaBuNa NPOEXTYBaHHA TOLLO;

C) cnyrysaTn pekomeHgauiclo ANA BCTaHOBNEHHRA yaroa-
XEeHUX CTaHAapTiB | HACTaHOB ANA €BPONENCHKOro Tex-
HIYHOTrO yXBaneHHs. €BpokoAM HakTUYHO BigirpaioTb
nogibHy ponb y cepi ER 1 i yactuhi ER 2.

ACTY-H B EN 1991-1-5:2012

STATUS AND FIELD OF
APPLICATION OF EUROCODES

The Member States of the EU and EFTA recog-
nise that Eurocodes serve as reference docu-
ments for the following purposes:

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

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

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

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

According to Art. 3.3 of the CPD, the essential require-
ments (ERs) shall be given concrete form in interpre-
tative documents for the creation of the necessary links
between the essential requirements and the mandates
for harmonised ENs and ETAGSs/ETAs.

According to Art. 12 of the CPD the interpretative docu-
ments shall:

a) give concrete form to the essential requirements by har-
monising 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.



AOCTY-H B EN 1991-1-56:2012

CraHgapTtu €BpokofiB pernaMeHTyloTb 3araneHi
npaBuna nNpoekTyBaHHA ANA NPaKTUYHOIO BUKO-
PUCTaHHA BCIX KOHCTPYKUIR Ta iX KOMMOHEHTIB $iK
TpaguuivHoOro, Tak i iHHOBaUiMHOrO Xxapakrepy.
YHikanbHi hopMu KOHCTPYKUii abo ymosu npoek-
TyBaHHS CrneuianbHO He OXOMNMNIIOTLCS, | B TaKUX
BMMNagkax NpoekTyBanbHUKY NOTpibeH popaTtko-
BWIA eKCNEPTHWIA po3rnsaa.

HAUIOHANbHI CTAHOAPTM,
LLLIO BMPOBAKYIOTb €EBPOKOAN

HauioHanbHi cTaHgapTW, WO BNPOBaaXyloTb
€BpOKOAW, 3aBXAW BKMIOYAKOTb NOBHUA TEKCT
€Bpokogy (BknoYalo4n yci goaatku), BUOAAHWUA
CEN, sikomMy MOXYTb nepenysaTy HauioHanbHUIA
TUTYNLHUA NUCT Ta HauioHanbHa nepeamoBa, a
TaKoOX MOXYTb CynposoxysaTucsa HauioHanb-
HUM JogaTkom (0oBiOKOBWIA).

HauioHanbHuit  aopatok  (OoBigkoBWMIA) MOXeE

BKNOYaTK iHhbopMaUilo BIQHOCHO TUX Nnapamert-

piB, fKi 3anUWIMNUCA BigKPUTUMU B €Bpokoaax

ans HauioHaneHoro Bubopy, BigoMmi sk Hauio-

HanbHO BU3HaYeHi NapameTpu ANa BUKOPUCTaH-

HSl NPWX NpOeKTyBaHHi Byaisent Ta iHXEHepHUX

cnopya, wo OyayTe 3BedeHi y 3auikasneHin

KpaiHi, a came:

— 3HaueHHs Ta/abo knacudikaulilo BUNapkKis, Ans
AKMX €BPOKOA pernameHTye BUKOPUCTaHHSA
anbTepHaTuB;

— 3HauJeHHSs, AKi cnig BUKOPUCTOBYBaATU TaMm, ae
B €BPOKOAi HaBeAeHO TiNbKK NO3HaKy;

— cneumdivHi gaHi kpaiHu (reorpadpiyHi, knima-
TUYHI TOLWO), Hanpuknag, Kapra CHiry;

— KOHKPETHi MeToauku ons TUx BAnNagkie, Konu
€BpOKOL4 pernaMeHTye BUKOPUCTAHHSA afnb-
TepHaTKB.

BoHM MOXyYTb TakoX MICTUTU:

— pekoMeHpauii WoAao 3acTOCyBaHHA AOBIAKO-
BUX Q00AaTKiB;

— nocunaHHs Ha goaaTkoBy iHPOpMaLito, AKka He
cynepednts HOpMaTUBHUM BWUMOTaMm i [OMNO-
Marae nNpu KopucTyBaHHi €spokogamu.

The Eurocode standards provide common struc-
tural design rules for everyday use for the design
of whole structures and component products of
both a traditional and an innovative nature. Un-
usual forms of construction 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 (includ-
ing any annexes), as published by CEN, which
may be preceded by a National title page and Na-
tional foreword, and may be followed by a Na-
tional Annex (informative).

The National Annex (informative) may only con-
tain 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 engi-
neering 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 complemen-
ttary information to assist the user to apply the
Eurocode.



3B'A3KU MIXKX €BPOKOAAMU
TA TAPMOHI3OBAHUMU TEXHIYHNMU
CNEUUPIKALIAMM (ENs ta ETAS)
AnsA BUPOBIB

HeobxinHa y3romKeHiCTb MiX rapmMoHi3oBaHMMu
TexHiyHUMK cneuwmdikauismm ans BGyaisenbHUX
BupobiB Ta TeXHiYHUMK NpaBunamu Ansa 6yaisens
i cnopya Ta GyaiBenbHux pobit. Kpim TOro, y
noBHil iHdopmauii, ska cynposoaxye CE-mapky-
BaHHS ByaiBensHUX BUpob6iB i Mae BiAHOLLEHHSA
Ao €spokofis, Mae Oyt 4iTko 3a3HaveHo, fAKi
HauioHanbHO BU3HA4YeHi napamerTpu Bynu B3ATI
[0 yBaru. ‘

OOOATKOBA IHOOPMALIA
woAao EN 1991-1-5
EN 1991-1-5 Hapa€ BKasiBkY LWOAO NPOSKTYBaH-
HA 3 ypaxyBaHHSAM TENMnoBux Ain, o6yMoBneHux
KNiMaTu4HUMU Ta pobourmu yMoBaMu Ha cnoby-
Jax Ta MangaH4ukax uueinbHoro 6yaisHuyTBa.

IHchopmMaLif BiAHOCHO TennosuX ik, BUKNMUKAHUX
BOrHeM, HapaeTbes y EN 1991-1-2.

EN 1991-1-5 npu3aHayeHo gns 3aMOBHUKIB, NPO-
€KTYBanbHUKIB, MiAPAOHUKIB | KOMNETEHTHUX
opranis.

EN 1991-1-5 mae BukopucToByBaTUCA pasoM 3
EN 1990, iHwmmMm yacTHammn EN 1991 i EN 1992-1999
ANA NPOoeKTyBaHHA KOHCTPYKUIA.

Y BUMNagKy 3 MOCTamu HauioHanbHi AoAaTKU BU3-
Ha4alTb BUKOPUCTAHHA y po3paxyHKax 3aranb-
HUX HeniHinHuMX abo cnpouweHUx NiHIRHUX TeMm-
nepaTypHuX CKNagoBux.

Y Bunagky 3 AuMoBumMu Tpybamu HeobxigHoO po-
6ut nocunaHHs Ha EN 13084-1, ge mictuTecs
iHdbopmaLisi npo Tennosi Aii, cnpudnHeHi pobourmm
npoLecamu.

ACTY-H B EN 19981-1-5:2012

LINKS BETWEEN EUROCODES

AND PRODUCT HARMONISED

TECHNICAL SPECIFICATIONS
(ENs and ETAs)

There is a need for consistency between the har-
monised technical specifications for construction
products and the technical rules for works. Fur-
thermore, all the information accompanying the
CE Marking of the construction products which re-
fer 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 con-
ditions 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 1991-1-5is 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 spec-
ify 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 op-
erating processes.
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HALIOHANBHUN OOOATOK
a0 EN 1991-1-5

Y ubOMy CTaHOapTi HaBeAeHi anbTepHaTUBHI Me-
TOAOM, OLIiHKW i peKoMmeHaaUil 3 NpUMiTKamn, AKi
BKa3y:0Tb, e HeobxigHO 3pobuUTU HauioHaNbHWIA
~ BUBip. Takum 4MHOM, HauioHanbHWK CTaHaapT,
fkuiA iMmnnemerntye EN 1991-1-5, noBuHex maTtn
HatjioHanbHUI AoAAaTOK, A0 KOO BKMOYEHO YCi
HauioHanNbHO BW3HaYeHi nNapameTpw, fAKi BUKO-
PUCTOBYIOTLCH NPU NPOEKTYBaHHI CTanesBuX KO-
HCTPYKLiN, wo 6yayTs noGyaosaHi y BiANOBIAHIA
KpaiHi.

HaujioHanbHuit BUGip ao3soneHo y EN 1991-1-5
3a QOMNOMOrOH0 NYHKTIB:

— 5.3(2) (Tabnuuna 5.1,5.2i 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(1)

- 6.1.4.2(1)

- 6.1.4.3(1)

- 6.1.44(1)

- 6.1.5(1)

- 6.1.6(1)

- 6.21(1)P

- 6.2.2(1)

- 6.2.2(2)

- 7.21(1)

- 7.5(3)

- 7.54)

- A1(1)

- AA1(3)

- A2(2)

- B(1) (Tabnuusa B.1, B.2i B.3)

NATIONAL ANNEX
FOR EN 1991-1-5

This standard gives alternative procedures, val-
ues and recommendations for classes with notes
indicating where national choices may have to be
made. Therefore the National Standard imple-
menting EN 1991-1-5 'should have a National
annex containing all Nationally Determined Para-
meters 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)

- 6.1.3.14)

- 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)

- 8.21(1)P

- 6.2.2(1)

- 6.2.2(2)

- 7.21(1)

- 7.5(3)

- 7.5(4)

- A1(1)

- A1(3)

- A2(2)

— B(1) (Tables B.1, B.2 and B.3)



1 3ArAlbHI NONTOXEHHA

1.1 Cchepa 3acTrocyBaHHA

(1) Y EN 1991-1-5 mictaTbCst NpUHLMNK i nono-
XEHHA ANA po3paxyHKy Tennosux ain Ha Gyaisni,
MOCTM 7 iHWI KOHCTPYKUIii, BKNOYAKYX IX OKpeMi
enemeHTu. Y HbOMY BKa3saHi TakoX NOMOXEHHSA
woao obnuutosaHHA dacagis it iHLWIMX eNeMEHTIB
bynisens.

(2) Nanni cTaHgapT BCTAHOBMIOE TeMNepaTypHi
Ail Ha eneMeHTU KOHCTPYKUilh. XapaKTepUCTUyHI
3HaAYEHHA TenNoBUX Ai HaBeaeHi ANA NPOEeKTy-
BaHHS KOHCTPYKUiM, WO 3a3HaoTb A060BUX i pid-
HUX KOnMuBaHb Temnepatypu. [inA KOHCTPYKUIA,
WO He NiANAralTb LM TENNOBUM 4isiM, 1X HE cnig
BpaxoByBaTM.

(3) KoHcTpykuii, B siknx Tennosi aii o6ymosneHi,
rONoOBHUM YNHOM, iX MPU3HAYEHHSAM (Hanpuknaa,
rpagupHi, enesaTtopu, pesepByapu, CKNaacbke
ycTaTtKyBaHHSA, HarpiBanbHi kKamepwu i xonoauno-
H#KK), po3rnsaarnTbes B po3dini 7. Ha gumosi
Tpy6u nowmproetbes ais EN 13084-1.

1.2 HopMmaT1BHI nocunaHHA

[ns 3acTocyBaHHsi AaHOro €BpPONENCLKOro cTaH-
DapTy BUKOPUCTOBYIKOTbL HAcCTyMHi gaTtoBaHi i He-
AartoBsaHi nocunaHHA. [Ina natoBaHux nocunaHb
3aCTOCOBYIOTb TiNbKW BKasaHe BUAAHHA AOOKY-
MeHTa, Ha Ak nocunaTLCA. [ins HepaTtosaHux
nocvnaHb 3aCTOCOBYIOTb OCTaHHE BUAAHHA [OKY-
MeHTa, Ha AKMKA NOCUNAaIOTLCA (BKMOYaK4YU YCi
MOro 3MiHN).

EN 1990:2002 €spokoa. OcHOBK NPOEKTYBaHHSA
KOHCTPYKLiA

npEN 1991-1-6 €epokog 1. [lii Ha KOHCTPYKUI.
YacTtuHa 1-6. 3aranbHi ail. Aii nig 4ac aseaeHHs.

EN 13084-1 Tpybu oMMOBI BINbHOCTOAYI NPOMUC-
noei. YacruHa 1. 3aranbHi BuMoru

ISO 2394 3aranbHi IPUHUMNU HAAIAHOCTI KOHCT-
PYKLIA

ISO 3898 OcHOBU NpPOEKTYBAHHA KOHCTPYKLINA.
YMOBHI no3HayeHHs. 3aranbHi No3Haku

ISO 8930 3aranbHi NPUHUWNK HARIAHOCTI KOHCT-
pyKuin. Mepenik ekBiBaNEHTHUX TEPMIHIB

ACTY-H b EN 1991-1-56:2012

1 GENERAL

1.1 Scope

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

(2) This Part describes the changes in the temper-
ature of structural elements. Characteristic values
of thermal actions are presented for use in the de-
sign of structures which are exposed to daily and
seasonal climatic changes. Structures not so ex-
posed 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. Chim-
neys are treated in EN 13084-1.

1.2 Normative references

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

EN 1990:2002 Eurocode: Basis of structural de-
sign

prEN 1991-1-6 Eurocode 1: Actions on structures
Part 1.6: General actions — Actions during execu-
tion

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

ISO 2394 General principles on reliability for
structures

ISO 3898 Bases of design of structures — Nota-
tions. General symbols

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

(1) OcHosHi gonyleHHs, BctaHosneHi 8 EN 1990,
MOLUMPIOIOTLCA HA A@aHu CTaHaapT.

1.4 BiaMiHHICTb MK NpUHUMNaMU |
npaBuiamMy 3acTOCyBaHHA

(1)P MpuHumnu i npaeuna 3acTOCyBaHHSA, LIO
Mmictateea y 1.4 EN 1990:2002, nowmpiooTbCca Ha
uew crtaHgapr.

1.5 TepmiHu i BU3Ha4YeHHA

Y naHomy E€BponencbkoMy cTaHAapTi 3acToCco-
BaHi TepMiHW i BU3HA4YeHHs, BCTAHOBNEHI Y
EN 1990, ISO 2394, ISO 3898 i ISO 8930 i Ha-

CTYNHUX NYHKTaX.
1.5.1 mennoei Oii

Tennosi Aii Ha KOHCTPYKLUi0 ab0 KOHCTPYKLINHNA
erneMeHT, fKi BUHMKaTh yHacniaokK 3aMiH Temne-
paTypHUX MOMiB BNpPOJOBX MNEBHOrO nepioay
4acy.

1.5.2 memnepamypa noeimpsi 6 midi

TemnepaTtypa noBiTpsA B TiHI — Ue Temnepartypa,
BUMIpiOBaHa TEPMOMETPOM, NOMILLEHUM Y Ae-
pes'aHy Gyaky Ginoro konbopy 3 Xafnosi ans
BiNbHOrO AOCTyNy MOBITPA A0 Npunagis, BiAoMy
Ak "MeTepeonoriyHa byaka CriBeHcOHa".

1.5.3 MmakcuManbHa memnepamypa nosimps e
mini T,y

3HaveHHs MakcMmanbHoi TeMnepaTypw NoBiTPA B
TiHi 3 piuHOK BiporigHicTio nepesuuieHHst 0,02
(Binnosipae nepiogy nostoptosaHocTi 50 pokis),
wo 6a3yerbca Ha MakcUManbHUX 3adikcoBaHUX
NOroAUHHUX 3HAYEHHSAX.

1.5.4 MminiManbHa memnepamypa noeimpsi e
miti T

3HayeHHA MiHiManbHOI TeMnepartypu MoBITPA B
TiHi 3 piyHoto BiporigHicTio nepesulieHHs 0,02
(Bipnosinae nepiogy nosToptoBaHocTi 50 pokis),
wo 6a3yeTbes Ha MiHIManbHUX 3adikcoBaHMX no-
rOAUHHUX 3HAYEHHSX.

1.5.5 novamkoea memnepamypa T,

TemnepaTtypa, WO BiANOBIAAE 3aMUKAHHIO KOHCT-
PYKuUii abo ii YaCTUHM B 3aKiH4eHy cucTemy.

1.5.6 obnuyroeaHHs

YactuHa 6yaieni, sika yTBOpPIOE CTiKY A0 Knima-
TUYHUX Aid 060NOHKY. Y 3aranbHoMy sunaaky ob-
NMLIOBaHHA CNpuiAMae Tinbku BRacHy sary i/abo

Aaii siTpy.
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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 rulesin 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, ISO 2394, 1ISO 3898
and 1SO 8930 and the following apply.

1.5.1 thermal actions

thermal actions on a structure or a structural ele-
ment 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 "Ste-
venson screen”

1.5.3 maximum shade air temperature 7.,

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,

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 recorded

1.5.5 initial temperature 7,

the temperature of a structural element at the rel-
evant stage of its restraint (completion)

1.5.6 cladding

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



1.5.7 cknadoea pieHoMipHO po3nodineHoi
memMnepamypu

TemMnepaTypa, piBHOMIPHO po3noaineHa no BCLo-
My nepepidy, AKka BUKIMKae NOAOBXEHHS abo yko-
POMEHHSA KOHCTPYKLUiAHOro eneMeHTa abo camoi
KOHCTPYKUIT (4N MOCTIB ii HEpPIOKO BU3HAYaloThb
AK "edekTUBHY TeMneparypy"”, ane B AaHy YacTUHy
cTaHaapTy BBeAEHUW TepMiH "piBHOMIPHO po3no-
dinena").

1.5.8 cknadosa memnepamypHoz0 nepenady

YacTuHa po3nofineHoi B KOHCTPYKUiKHOMY ene-
MEHTI TemnepaTtypu, sika NPeACTaBnAE Pi3HALIIO
TeMnepaTyp MiX 30BHiLLUHBOIO CTOPOHOIO eNeMeH-
Ta KOHCTPYKUIT | 6yAb-AKOIO TOYKOH), PO3TaLIOBa-
HOI YCepeauHi enemMeHTa.

1.6 Mo3naku

(1) Y naHomy €BponenicbkoMy ctaHaapTi 3acTo-
COBY!OTb HACTYNHi NO3HaKu.

Mpuwmitka. BukopucraHi nosHaku BcTaHoenexi signo-
BigHO Ao ISO 3898.

(2) Mepenik ocHOBHWUX NO3HA4YeHb HaBeaeHun B
EN 1990. HactynHi no3HakM nowmpioloTbes Ha
OaHuWi cTaHpapT.

Benuki 6ykeu natMHCLKOro andasity
R — TepMi4H1IA Onip KOHCTPYKUIAHOIO ENeMeHTa;
R.

in
Rout — TEPMiYHUIA ONIp Ha 30BHILLHII NOBEPXHI;
Tmax — MakcumanbHa Temnepartypa nosiTps B TiHi
3 piuHoto BiporigHicTio nepesuwerHs 0,02 (signo-
Bigae nepioay nosToptoBaHocTi 50 pokis);

Tin — MiHiManbHa TeMneparypa noeiTps B TiHi 3
pidyHoto BiporigHicTio nepesuuieHHs 0,02 (Bigno-
Bipae nepioay nosropioBaHocTi 50 pokis);

Tmax,p — MakcumanbsHa Temneparypa nosiTps B
TiHi 3 pi4HOIO BIPOriAHICTIO NepeBULLEHHS p (Bia-
noBigae ycepeaHEHOMY nepioay nOBTOPOBAHOCTI
1p);

Ttnin,p — MiHIMansHa Temnepartypa nosiTps B TiHi 3
pi4HOIO BipOriAHICTIO NepesuLLIeHHs p (Bianosinae
ycepeaHeHoMy nepioay nostoptoBaHocTi 1/p);

— TEPMi4HMIA ONip Ha BHYTPILLHIA NOBEPXHI;

Temax — MakcumanbHa cKnagosa piBHOMIPHO
po3noaineHoi TeMnepaTtypu A8 MOCTIB;

Te.min — MiHIMansHa cknagosa piBHOMIPHO po3-
noaineHoi TemnepaTtypu ansi MOCTIB;

To — novaTkoBa Temneparypa, npyu obMexeHomy
KOHCTPYKUINHOMY €NEMEHTI;
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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 de-
fined 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 ele-
ment representing the temperature difference be-
tween 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 ISO 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

Ryt thermal resistance at the outer surface

Tmax Maximum shade air temperature with an an-
nual probability of being exceeded of 0,02 (equiv-
alent to a mean return period of 50 years)

Tmin Minimum shade air temperature with an an-

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

Tmax,p Maximum shade air temperature with an
annual probability of being exceeded p (equiva-
lent to a mean return period of 1/p)

Tinin,p Minimum shade air temperature with an an-
nual probability of being exceeded p (equivalent
to a mean return period of 1/p)

Te,max maximum uniform bridge temperature com-
ponent
Te.min minimum uniform bridge temperature com-
ponent

Ty initial temperature when structural element is
restrained
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T,, — TemMnepaTypa NoBITPA BHYTPILWHBOrO AOB-
Kinnsi;

T

out — TEMMEpaTypa MnoBiTPs 30BHILLHLOTO AOBKINNS;
ATy, AT, AT3, AT, — 3HAYEHHS TEMNEPATYPHOro

nepenagy npv Harpisi (OXONOAXEHHI);

AT, - cknafoBsa piBHOMIPHO po3nodineHoi TeMne-
partypw,

ATy exp — MaKcUManbHa no3uTUBHa 3MiHa ckna-
[IOBOi PIBHOMIPHO pO3nofineHol TemnepaTypu
ANA MOCTIB (T may 2 ATp);

ATy con — MaKCUManbHa HeraTuBHa 3MiHa ckna-
[OBOi pIBHOMIPHO pPO3NOAINEHOI TemnepaTtypu
Ans mocTis (T 2 Tg mink

ATy — 3aranbHuin AianasoH KonnBaHb CKNaaosol
pIBHOMIDHO po3nojineHol Temnepatypu [Ans
MOCTiB;

ATy, — cknaposa niHiIWHOro TemnepaTypHoro ne-
penany,

ATy heat — CKNAA0OBA MNiHIAHOMO TeMnepaTypHoOro
nepenagy (HarpiBaHHs);

ATy coor — CKITAAOBA NIHIAHOTO TEMNepPaTypHOro
nepenagy (OXONoMmKeHHs),

ATg — cknagoBa HeniHIMHOro TeMnepaTtypHoro
nepenagy;

AT — cyma cknagosux NiHIKHOro i HeniHikHoro
TeMnepaTypHUX nepenagais;

ATp — pisHMUA TeMnepaTypyu MiX pi3HUMu ene-
MeHTaMu KOHCTPYKLUIi, sika BU3HAYAETLCSH AK pi3-
HALUA MDK cepeflHiMM Temneparypamu LUX
E€NEMEHTIB.

Mani 6ykBu naTuHcbkoro andasity

h — BucoTa nepepisy;

k4, ko, k3, k4 — KOEDILIIEHTU ANA PO3paxyHKy MaK-
cumanbHOT (MiHIManbHOT) TeMnepaTypy NOBITPA B
TiHi 3 pi4YHOIO BIPOriAHICTIO NEPEBULLIEHHS P, tLO
siapisHsaeTeCA Big 0,02;

Kgyr — KOEMIUIEHT, WO BPaxoBye TOBLUMHY MOCTO-
BOr0O MOMOTHA NPy BM3HAuYEHHI CKNagoBoil NiHin-
HOro TeMnepaTypHOro nepenaay;

p — pivHa BipOrigHICTbL NEPEBULLIEHHS MaKCUMarb-
HOT (MiHiManbHOT) TeMNepaTypu NOBITPA B TiHi (BiA-
nosigae cepeaHbOMYy nepiogdy MOBTOPHOBAHOCTI
1/p pokiB);
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T;, air temperature of the inner environment

T

[e]
ATy, AT,, AT,, AT, values of heating (cooling)
temperature differences

o« temperature of the outer environment

AT, uniform temperature component

ATy exp Maximum expansion range of uniform
bridge temperature component (T ax 2 ATp)

ATy con Maximum contraction range of uniform
bridge temperature component (Tg 2 T, 1in)

ATy overall range of uniform bridge temperature
component

ATy, linear temperature difference component

ATy heat linear temperature difference component
(heating)

ATy, coor linear temperature difference component
(cooling)

ATg non-linear part of the temperature difference
component

AT sum of linear temperature difference compo-
nent and non-linear part of the temperature diffe-
rence component

ATp temperature difference between different
parts of a structure given by the difference of aver-
age temperatures of these parts

Latin lower case letters

h height of the cross-section

kq, ky, k3, k, coefficients for calculation of maxi-
mum (minimum) shade air k4, k, temperature with
an annual probability of being exceeded, p, other
than 0,02

kg, surfacing factor for linear temperature differ-

ence component

p annual probability of maximum (minimum) sha-
de air temperature being exceeded (equivalent to
a mean return period of 1/p years)



u, ¢ — napameTpu Buay i yHkKuUii po3noainy piy-
HUX MakcuMyMiB (MiHIMyMiB) TeMnepaTypu NoBIT-
pA B TiHI.

Mani 6ykBu rpeubkoro andasiry

oy — KoedIiLieHT NiHIKHOro TeMnepaTypHOro pos-
wupeHHs (1/°C);

2 — TennonpoBigHICTb;

oy — KoedilieHT 3HWKEHHA PIBHOMIPHO pO3no-
AiNeHoi TemnepaTtypu 3 ypaxyBaHHsM nepenajgy
TeMnepartyp;

o)y — KoediUiEHT 3HMKEHHA nepenagy TeMnepa-
TYP Y NOEAHaHHI i3 PiIBHOMIPHO PO3NOAINEHUMM
TeMnepartypamu.

2 KNACU®IKALIS I

(1)P Tennosi aii cnig knacudikyBaTth sik 3MiHHI Ta
Henpami aii, aue. 1.5.3 Ta 4.1.1 EN 1990:2002.

(2) Yci 3HaueHHs TennoBuX fil, SKi HaBeaeHi B
OaHOMYy CTaHAapTi, € XapakTepuCTUYHKUMMK 3Ha-
YEHHAMMW, AIKWO He BCTaHOBMEHO iHLWe.

(3) Y naHomy craHagapTi HaBedeHi xapakrepuc-
TUYHI 3HAYEHHS TENMNOBUX BRI 3 PIYHOI Biporig-
HicTIO nepeBueHHs 0,02, aKuwo He BCTAHOBNEHO
iHWe, Hanpuknag, Ansa nepexigHux po3paxyHKo-
BUX CUTyaUi.

Mpumitka. 3HaueHHs TennosBux AiA ANA nepexigHux
po3paxyHKOBUX cmyaunﬁ AonyckaeTeCA BCTAHOBNIO-

BaTW, 3acCTOCOBYIOMM MeTO pO3paxyHKy, BKasaHWH
BAZ2.

3 PO3PAXYHKOBI CATYAUIl

(1)P Tennosi aii MmaoTb Byt BCTaHOBNEHI BigNo-
BigHO Ao EN 1990 ans koxHOI NpuiAHATOI po3pa-
XYHKOBOI cuTyauji.

MpumiTka. Tennosi Aii Ha KOHCTPYKLUIi, Wo He nigaa-
10TeCA BO6OBUM i CE30HHUM KNiMaTUYHWUM i ekcnnya-
TauiHUM 3MiHaM TEMNEPaTYpU, HE BPaxoByIoTb.

(2)P Ons nigTBepaXeHHA TOro, Wo TeMnepaTypHi
Aedopmauii (nepeMilleHHs) He BUKNUYYTb Ne-
peHanpyxXeHb B KOHCTPYKLLi, eneMeHTU Hecyunx
KOHCTPYKUi cnig NepeBipATU WAAXOM BKNIOYEH-
HSi B pO3paxyHOK HaBaHTaXKeHb Big TeMneparyp-
HUX BNNuBiB abo 3aCcTOCOBYBaTU KOHCTPYKTUBHI
3axoaum, wo 3abesnevyioTb BiNbHE NepeMillleHHs
(pyx) By3nis i 3'eQHaHb.

ACTY-H b EN 1991-1-5:2012

u, ¢ mode and scale parameter of annual maxi-
mum (minimum) shade air temperature distribu-
tion

Greek lower case letters

a7 coefficient of linear expansion (1/°C)

A thermal conductivity

oy reduction factor of uniform temperature com-
ponent for combination with temperature differ-
ence component

oy reduction factor of temperature difference
component for combination with uniform tempera-
ture component

2 CLASSIFICATION OF ACTIONS

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

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

(3) Characteristic values of thermal actions as
given in this Part are values with an annual proba-
bility 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.

1"
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4 Onuc Ain

(1) [lo6oBi i ce30RHi 3MiHM TeMnepaTypu NoBiTps
B TiHi, COHSIMHE BMNPOMIHIOBAHHS!, 3BOPOTHE BiA-
O3epKaneHHs NpuU3BOAATL A0 3MiHW po3noainy
TemnepaTypu B OKpEMUX ENEMEHTAX KOHCTPYKUiT.
(2) BenuuvHa TennoBux edekTiB 3anexuTb BiA
MicueBUX KNiMaTU4RnX yMOB ChifleHO 3 NPOCTOPO-
BOIO OpiEHTaLiE0 KOHCTPYKLUIi, il 3aranbHo Ma-
COl0, BNACTUBOCTAMU  30BHILIHIX NOBEPXOHL
(oBnuutoBaHb Bygisens), pexumamu poboTn cuc-
TeM obirpiBy i KOHAUUIOHYBaHHSA, a TaKoX Tenso-
BOIO i30NALIEH0.

(3) Poanogin Temnepatypy B MeXax OKpeMoro
KOHCTPYKUIMHOrO enemeHTa MoXHa po3ginutu Ha
YOTUPKW OCHOBHI CKNaA0BI, K NOKa3aHo Ha pUCyH-
Ky 4.1:

a) cknagosa piBHOMIPHO po3nogineHoi Temnepa-
TYpU, AT,

b) cknagoBa niHitHOro TemnepaTypHoro nepena-
Ay no oci z-z, ATy,

C) cknagoBa MiHIHOro TeMnepaTypHoro nepena-
Ay no oci y-y, ATy,

d) cknagoBa HeniHiMHOro TemnepaTypHoro rnepe-
nany ATg. BoHa CTBOPIOE CUCTEMY YDIBHOBaXEH-

HA BHYTPILUHBLOTO HanpyXeHHsl, fike He CTBOPIOE
eheKT HaBaHTaXEHHS Ha eNeMeHT.

Centre of
gravity

PucyHok 4.1 — [liarpama okpeMnx cknagoBux TeMrepaTypHoro npodinto
Figure 4.1 — Diagrammatic representation of constituent components of a temperature profile

(4) HanpyxeHHs, B TOMy Yuchi byab-sike pesynb-
TYHYE HamnpyXeHHs, 3anexuTb Big reoMmerpii i
YMOB CMUPaHHA eneMeHTa KOHCTPYKLIT, a Takox
Bid hi3anyHUX BNACTUBOCTEN BUKOPUCTAHOIO Ma-
Tepiany. Mpu 3acTocyBaHHi maTtepianis 3 pisHUMK
KoedilieHTaMU NiHIKHOrO TemnepaTypHOro pos-
LUMpEHHN B po3paxyHkax chnig BpaxosyBaTu Ten-
nosi ecpekTu.
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4 REPRESENTATION OF ACTIONS

(1) Daily and seasonal changes in shade air tem-
perature, solar radiation, reradiation etc., will re-
sult 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, 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 venti-
lation regimes and thermal insulation.

(3) The temperature distribution within an individ-
ual structural element may be split into the follow-
ing four essential constituent components, as
illustrated in Figure 4.1:

a) A uniform temperature component, AT,

b) A linearly varying temperature difference com-
ponent about the z—z axis, ATy,
c) A linearly varying temperature difference com-
ponent about the y—y axis, ATy,
d) A non-linear temperature difference compo-

nent ATz This results in a system of self-equili-
brated stresses which produce no net load effect
on the element.

(4) The strains and therefore any resulting stres-
ses, are dependent on the geometry and bound-
ary 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 ther-
mal effect should be taken into account.



(5) 3 MeTol0 BM3HaYeHHA Tennosux edekTiB Ma-
Tepianis cnig 3actocoByBaT KoedillieHTH NiHilA-
HOfo TeMAEpaTypPHOro PO3LIMPEeHHA.

Mpuwmitka. KoediuieHTn niHitHOro temnepaTtypHoOro

PO3LWIMPEHHS ANA BUKOPUCTaAHUX MaTepianie HaBedeHi
B gonatky C.

5 TEMMEPATYPHI 3MIHU Y BYAIBNAX

5.1 3aranbHi nonoXeHHA

(1)P Tennosi aii Ha 6yaisnio, BUKNWUKaHI kniMa-
TUYHKUMM | eKkcnnyaTauinHMMK 3MiHamMu Temnepa-
TYPW, Cnig BpaxoByBaTWU NpU BU3HAYEHHi po3pa-
XyHKOBWUX napameTpis Oyaisni, AKWO iCHYE MOX-
NUBICTb NEPEeBULLEHHA FPaHUYHUX CTaHIB 3a He-
CyuoI0 30aTHICTIO i eKkcnnyatauinHoi NpruaaTHOCTI
BHacCNiQoOK TennoeBux nepemiuieHb i/abo Hanpy-
XEeHb.

Mpumitka 1. Ha o6'eMHi amiHn ifabo HanpyXeHHs, BUK-
JIMK&HI TEeMNEPaTYPHUMU 3MIHAMU, MOXYTb BNNUBaTUA:
a) 3aTiHIBaHHA cycigHiMn Byaisnamu;

b) 3acTocyBaHHS Ppi3HUX MaTepianie 3 pisHUMU
KoedillieHTaMn TeMnepaTypHoOro po3LWMPEHHs i Ten-
NONpoBIgHICTIO;

C) 3aCTOCYBaHHS pi3HWUX (hOpM NonepeyHoro nepepisy
3 Pi3HUMM PiBHOMIPHO pO3NoAINEHUMKU TEMNepaTypamMu.

Mpumitka 2. Ha 3miHn 06'eMy enemeHTa KOHCTRYKLT
MOXYTb TaKOX BMNNMBATKU BONOFICTH Ta iHWI ymoBU
OOBKinns.

5.2 Bu3HauYeHHA TeMnepatypu

(1) Tennosi pii Ha 6yAisni, BUKNUKAHI KNIMATUYHU-
MU | ekcnnyatauiiHuMu 3MiHamn TemnepaTtypu,
BU3HaYalTbLCA BIANOBIAHO A0 BMMOr [JaHOro
CTaHaapTy 3  ypaxyBaHHAIM  HauiOHanbHUX
(perioHanbHUX) BiAOMOCTEN.

(2) Knimatnyri edpektu cnip BuaHayaty 3 ypaxy-
BAHHAM KONUBAHHA TEMNEpaTypu NOBITPA B TiHi A
COHAYHOrO BUNPOMIHIOBaHHA. B okpemux Bunag-
Kax OnA KOHKPETHOro NpoeKkTy BCTAHOBMIOKOTb
eKcrnnyaTtauiHi  HaBaHTaXeHHs  (Hanpuknag,
o6irpie, TeXHONOriYHI i BUpOOHMYI npoueck).

(3) BignosigHo oo cknagoBux TeMneparypu, Bka-
3aHUX B po3aini 4, BCTAHOBMNIOKOTL KNIMaTUYHI i
ekcnnyaTtauiiHi KonnBaHHA Temnepartypu, Lo
BNAXBaKOTL HA eNeMeHT KOHCTPYKUiT, 3aCcToCcoBy-
FOUM HACTYNHI napaMeTpu:;

a) cknagoBy PiBHOMIPHO po3nofineHol Temnepa-
TYpU, AT, BU3HaYEHY K PISHULIIO MK cepeaHim
3HaAYEeHHsAM Temnepatypu T enemMeHTa i horo no-
4aTKoBOI Temnepartypoto Ty;
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(5) For the purpose of deriving thermal effects, the
coefficient of linear expansion for a material sho-
uld be used.

NOTE: The coefficient of linear expansion for a selec-
tion 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 project.

(3) In accordance with the temperature compo-
nents 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 7.

13
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b) cknagosy niHinHOrO TemnepaTypHOro nepena-
Ay, BU3HAYeHy pi3HuUeto Temnepatypu ATy, MixX
30BHILLIHBOK | BHYTPILIHBOK CTOPOHOIO Nepepisy
ab0 MK NOBEPXHAMM OKpPEMUX LUapiB;

C) pisHunUt0 TemnepaTypu ATp ANS pi3HUX YacCTUH
KOHCTPYKUIi, BU3HAYEHy Pi3HULICIO Cepe/iHiX 3Ha-
YeHb TemnepaTtypu LMX 4acTuH.

Mpumitka. 3HaueHHs ATy Ta ATp AONYCKAETLCSA BKa-
3yBaTW ANA KOHKPETHOTO NPOEKTY.

(4) 3a HeobxigHocTi, okpim AT, ATy i ATp y
BiQNOBIAHWX MpoeKkTax (Hanpuknag, onopu abo
KpinneHHs eneMeHTIB KOHCTPYKUii i enemeHTis
o6nuuUIoBaHHS), Crigd BpaxoBYBaTU MOKanbHI
edeKkT Tennosvx Ain. [ins Uboro BCTAHOBMNIOOTHL
BiANOBIAHWA ONUC TENNOBUX AiM 3 ypaxyBaHHAM
nonoxexHs 6yaisni i ocobnMBoOCTEN i KOHCTPYK-
uii (pevanen).

(5) CknapoBy piBHOMIpHO po3nopfineHoi Temne-
paTypy KOHCTPYKLiAHOrO enemenTa AT, Bu3Haua-
HOTb TAKUM YNHOM:

AT,

u

ae T — cepefHe 3HA4YEHHA TeMnepaTypu eneMex-
Ta KOHCTPYKLi, BAKNMKAHE KNiIMaTUYHUMKU Temne-
paTypamu 3uMoto abo niTom i ekcnnyaTauinHimm
Temnepatypamu.

(6) 3HaueHHa AT, ATy, ATp i T BU3Ha4aOTbL
BiANOBIAHO [0 BCTaHOBMNeHUX B 5.3 npasun 3 ypa-
XyBaHHAM perioHanbHWX AaHuX. 3a BiACYTHOCTI
perioHanbHUX AaHWX AOMYCKaeTbCA 3aCTOCOoBY-
BaTW Npaswuna 3rigHo 3 5.3.

5.3 BusHaueHHs1 TemnepaTtypHux npodisnis
(1) Temnepatypy Ty copmyni (5.1) cnig BusHa-
YyaTu K cepeaHio Temneparypy enemeHTa KoH-
CTpyKuii B3uMKy abo BMiTKy 3 BUKOPUCTaAHHAM
TemnepaTtypHoro npodinio. ¥ pasi 6arartowapo-
BUX enemeHTiB, T € cepeaHbOoo TeMnepatypoto
OKpEMOro wapy.

NMpumitka 1. MeToan Teopii TeNNONPOBIAHOCTI HaBe-
neHi B gopatky D.

MNpumitTka 2. AKWO eneMeHTH KOHCTPYKUil MatoTb
TiNbKW OAWH Wap | yMoBU [OBKINNA Ha obox cTopoHax
ofHakosi, To T QonyckaeTbCA BU3Ha4YaTH Ik cepeaHe
3HauyeHHs1 BHYTPIWHbLOI | 30BHILHLOI TEMNepaTypu
noeitps Tj, 1a Tout

(2) Temneparypy BHYTPILIHLOrO NOBITPA T;, BU3-
Ha4yaloTb 3a Tabnuueto 5.1. TemnepaTtypy 308B-
HilWHBOro NoBiTpA T, BU3HaYaloTb 3a:
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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 ATysand ATp may be provided for the
particular project.

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

=T-T,, (5.1)

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

(6) The quantities AT, ATy, ATp, and T should be
determined in accordance with the principles pro-
vided in 5.3 using regional data. When regional
data are not available the rules in 5.3 may be ap-
plied.

5.3 Determination of temperature profiles

(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 ele-
ment 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, may be approximately determined as the
average of inner and outer environment temperature
Tinand Tour

(2) The temperature of the inner environment, 7;,,
should be determined in accordance with Tab-
le 5.1. The temperature of the outer environment,

T, Should be determined in accordance with:



a) Tabnuueto 5.2 — AnA eneMeHTiB, poaTalliosa-
HUX Hag piBHEM 3eMni;

b) Tabnuueto 5.3 — AnNA eneMeHTiB, po3TawloBa-
HUX HUKYE PiBHS 3eMni.

Mpumitka. Temnepatypa T, WO HaBeaeHa B Tab-
nnui 5.2 8 nNiTHIA nepiof, 3anexwuTe Big TENnONOrnu-
HanbHOT 34aTHOCTI | opieHTauii noBepxHi cnopyan abo
efleMeHTa KOHCTPYKUIT TakKuM YMHOM:

— TeMnepaTypHU MakCUMyM AOCAracTbCs 3a3BUYan
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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 indicated in Table 5.2 are dependent on the surface
absorptivity ‘and its orientation:

— the maximum is usually reached for surfaces facing

HA TOPU3OHTANBHUX NOBEPXHSX, OPIEHTOBAHWX Ha the west, south-west or for horizontal surfaces,
niBOeHHWA 3axia;

— TeMnepaTypHUi MiHiMyM (NnpubnuaHo mnonoBWHHE
3Ha4YeHHA Makcumymy, °C) AOCAraeTbCA Ha NoBepx-

HAX, OPIEHTOBAHWX Ha NiBHIY.

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

Tabnuua 5.1 — TemnepaTtypa BHYTPILLWHLOrO NOBITPA Tiy

Table 5.1 — Indicative temperatures of inner environment T;,
Mopa poky Temnepatypa T,,
Season Temperature T,
Nlito
T
Summer 1
3uma
T
Winter 2

NMpumitka. 3HaueHHs T4 i T, aonyckaeTbea NpUAMaTH 3rigHo 3 HauioHansHUM aoaaTkoM. 3a BiACYTHOCTI AaHUX pe-
KOMEHA0BaHI HAcCTyNHi 3HadyeHHA: T1 =20 °Ci T, = 25 °C.

NOTE: Values for T; and T, may be specified in the National Annex. When no data are available the values
Ty=20°Cand T, = 25 °C are recommended.

Tabnuus 5.2 — TemnepaTtypa AnA eneMeHTiB Hag piBHEM 3eMni To ¢

Table 5.2 - Indicative temperatures T, for buildings above the ground level
Mopa poky OcHoBHi chakTOopH Temneparypa T, °C
Season Significant factor Temperature 7, in °C
0,5
flckpasa cBiTna noBepxHa Tmax ¥ T3
bright light surface
BigHocHa aacop6uis B 3anexHoCTi 07
Nito Big nosepxHi Ta il konsopy CBITAO-KONbO ,oaa NoBEDXHS T +T
Summer | Relative absorptivity depending on ) P P max © "4
light coloured surface
surface colour
0,9
TemHa noBepxHs Thax ¥ Ts
dark surface
31-4Ma Tmin
Winter

MpumiTtka. 3HayeHHs MaKCUManbHOT TeMnepaTypy NOBITPA B TiHi Tinax, MiHIManNbHOI TeMNepaTypu NOBITPA B TiHi
Tmins @ TAKOX TeMNepaTypPHi BNITMBU COHAYHOTO BUNPOMIHIOBaHHS Ts; T4; i Ts QONYCKAETbCA BCTAHOBMIOBATH 3rigHO
3 HauioHansHum gopatkoM. 3a BigcyTHOCTI 4ns obnactei Mix wmpoTtolo 45 °N i 55 °N pekomerayeTbes NpuitMaTty
3HaveHHs: T3=0°C, T4, =2°C, i Ts = 4 °C — Ans eNeMeHTiB 3 HaNPsIMOM Ha NiBHIYHWI cxif; T3 =18 °C, T4 =30 °C, i
Ts = 42 °C gna nisgeHHo-3axigHoro HanpsaMy abo ropusoHTanbHO PO3MILLEHUX eNEMEHTIB.
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KiHeub Tabnuui 5.2

NOTE: Values of the maximum shade air temperature T,ax, minimum shade air shade temperature T, and solar
radiation effects T, T4, and T5 may be specified in the National Annex. If no data are available for regions between
latitudes 45°N and 55°N the values T, =0 °C, T4 = 2 °C, and Ts = 4°C are recommended, for North-East facing

elements and T3 =18 °C, T, = 30 °C, and T = 42 °C for South-West or horizontal facing elements.

Tabnuusa 5.3 — TemnepaTtypa AN eNeMeHTIB HWKYE PiBHA 3eMni

Table 5.3 — Indicative temperatures for underground parts of buildings
Mopa poky MMubuHa HUXK4Ye piBHA 3eMni Temnepartypa T, °C
Season Depth below the ground level Temperature T, in °C
MeHLwe HixX 1 M
Nito Less than 1m Ts
Summer Binbiue HiX 1 M T;
More than 1m
MeHuwe Hix 1 m
3uma Less than 1m Ty
Winter Binbwe HiX 1 M Ty
More than 1m

T =-3°C.

Mpumitka. 3HaveHHs Tg, Ty, Tg i Ty AOMyCKaeTbCA NpUMMaTH 3rigHO 3 HauioHanbHuM foaaTtkom. 3a BiaCyTHOCTI
3Ha4eHb Ans obnacten mix wmpoTolo 45°N i 55°N pekomeHaosaHo npuiMmaTt Tg =8 °C, T, =5°C, Tg=-5°Ci

NOTE: Values Tg, T7, Tgand Tg may be specified in the National Annex. If no data are available for regions between
latitudes 45°N and 55°N the values Tg =8 °C, T; =5 °C, Ty =5 °C and Ty = -3 °C are recommended.

6 TEMNEPATYPHI 3MIHUA B MOCTAX

6.1 KOHCTpyKUiA nporoHoBoi 6yaoBu MocTa
6.1.1 Tunu npozoHHux 6ydoe Mocma

(1) Y paHomy ctaHfapTi NPOroHHi YacTuHN MocTa
nNiapo3AINATLCH TAKUM HYAHOM.

Tun 1 Ctanesi KOHCTPYKLUII:

— craneea banka kopob4acToro nepepiay,

— cTaneBsa B'A3b abo aBoTaBpoBa 6anka 3 cy-
UiNbHOIO CTiHKOIO.

Tun 2 CknageHa KOHCTPYKLis.

Tun 3 BeToHHA KOHCTPYKLIiS:

— ©6eToHHa NnuTa;

— ©6eToHHa banka;

~ ©Hanka kopo64acToro nepepisy.
Mpumitka 1. [Jue. pucyHok 6.2.

Mpuwmirka 2. B HauioHanbHoMy foaaTky AonyckaeTb-
CSl BCTAHOBMIOBATYU iHLWIi 3HAYEHHA CKNAfOBUX PIBHO-
MipHO po3nodineHoi TeMnepaTypy i TemnepaTypHoro
nepenagy 418 iHWUX TUMIB MOCTIB.

6.1.2 Ananis mennoeux 0iti

(1) HeoOxigHo 3a3Ha4aT Tennosi Ail Ak cknago-
BY pPiBHOMIpHO po3nogineHoi TemnepaTtypu (4us.
6.1.3) i cknaposy TemnepaTypHoOro nepenagy
(anB. 6.1.4).
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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 dif-
ference components (see 6.1.4).



(2) Cknagosa TemnepaTypHOFO nepenagy no
BepTukani, 3rigHo 3 6.1.4, BkNIOYaE HeENiHIAHY
cknagoBy, aue. 4(3). 3acTocosyoTb abo meton 1
(avB. 6.1.4.1), abo meTopn 2 (aue. 6.1.4.2).

Mpumitka. Bubip meTtoay B KOHKpETHIA kpaiHi BCTa-
HOBNIOETLCA B HauioHaneHoMy foaatky.

(3) MNpu BpaxyBaHHi TemnepaTypHOro nepenagy
Nno ropusoHTani [OonycKaeTbCA 3acTOCOBYyBaTH
CKNafoBy NiHIKHOro TemMnepaTtypHOro nepenaay,
AKWO BiACYTHI iHWI AaHi (ause. 6.1.4.3).

6.1.3 Cknadoea pieHOMipHO po3nodineHoi
memnepamypu

6.1.3.1 3azanbHi nonoxeHHs

(1) CknapoBa piBHOMIPHO pO3nNoAiNeHol Temne-
paTypu 3anexvTb Bia MiKiManbHOI | MakcuManb-
HOT TeMnepaTyp, AKX Aocsrae Mict. B peaynorari
opmMyeTbCa AinNsiHKa piBHOMIPHUX TeMneparyp-
HUX 3MiH, WO BUKNUKAIOTb B He3aKpinneHin Ko-
HCTPYKLIT 3MiHW [OBXWUHU eneMeHTiB.

(2) EdbexT, WO NignsaraiTb BUSHAYEHHIO:

— obMmexeHHs, fKi NoB'A3aHi 3 NOOOBXEHHAM
abo YKOPOYEHHSIM 3anexHO Bif TUMY KOHCT-
pykuii (Hanpuknag, noptanbHa pama, apka,
enacToMipHa onopa);

— TepTs B poOnuvKOBUX onopax abo onopax KoB-
3aHHA;

— HeniHiiHi reomeTpuyHi echektn (edekTn apy-
roro nopsaaky);

— ANnA 3ani3HUYHUX MOCTIB edekTn B3aemMmomii
MidK PEAKOBOIO KOMIEK i MOCTOM Yepes KOnu-
BaHHA TemMnepaTtypuy 3aaTHi BUKNUKATK B Npo-
roHHUx ©OypoBax i B perkax [0AaTkosi
ropusoHTanbHi 3ycunns B onopax (i 4oaaTkosi
3yCUnnA B peunkax).

Mpumitka. fonaTtkosy iHpopMmadiio aus. y EN 1991-2.

(3)P MinimanbHy Temnepartypy noBiTps B TiHi T,
i MakcumanbHy Temnepartypy noBiTps B TiHi T,
ANA MaWgaHyuka, ge 3BOAWUTLCS cnopyaa, cnig
BU3Ha4aTu no isotepmax srigHo 3 6.1.3.2.

(4) MivimanbHa i MakcMmanbHa cknagoBa piBHO-
MipHO po3nogineHoi Temnepatypu mocta T o |
Te.max Mae ByTu Bu3HayeHa.

Mpumitka. MiHiMansHy i MakcumanbHy CKnagoBy
PiBHOMIpHO po3nogineHol Temnepatypy MocTa Tg i, i
Te,max BOMNYCKAETLCS BCTAHOBNOBATH B HauioHanbHo-
My goaaTtky. Ha pucyHky 6.1 BkasaHi pekoMeHAOBaHi
3HaYeHHS.
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(2) The vertical temperature difference compo-
nent given in 6.1.4 should generally include the
non — linear component, see 4(3). Either Ap-
proach 1 (see 6.1.4.1) or Approach 2 (see 6.1.4.2)
should be used.

NOTE: Thg 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 dif-
ference component may be assumed in the ab-
sence of other information (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 un-
restrained structure would result in a change in
element length.

(2) The following effects should be taken into ac-

count where relevant:

— Restraint of associated expansion or contrac-
tion 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 accor-
dance with 6.1.3.2.

(4) The minimum and maximum uniform bridge
temperature components 7, ., and T, .., should
be determined.

NOTE: The National Annex may specify Tgmin and
To max- Figure 6.1 below gives recommended values.
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T, s
7::, min
MaKCHMYM A Tun 1
maximum 70 Type |
60 Tan 2
/| Type2
50 /A tms
‘,/ / Type 3
40 - /
V4
30 .
20 ~THIH3
Type 3
10 ."'1[?}'?32
F,. Ton
0 / - Typel
1© Tanl
-10 / /
20 / ,/
-30 / ,/

Ny
v

.. T
MiHIMYM max
minimum -50 » T

-50 40 -30 -20 -10 O

10 20 30 40 50

PucyHok 6.1 — KopensiLis Mix MiHiManbHOt0/ MakcumanbHoo TemnepaTypoto NosiTps B TiHi (Tin / Tmax)
i MiHiManbHO/MaKCUMarbLHOK CKIAaA0BOK PIBHOMIPHO PO3noAineHoi Temnepartypu
Ansa mocTiB (T min / Te max)

Figure 6.1 — Correlation between minimum/maximum shade air temperature (T, / Trmax)
and minimum/maximum uniform bridge temperature component (T in /o max)

MNpumMiTka 1. 3Ha4yeHHs Ha pUCyHKy 6.1 6a3yloTbCs Ha
pobosux konueaHHsix Temnepatypu B 10 °C. Takun
fianasoH Temnepatyp ans 6inbwocTi kpaiH MOXHa
BBaXkaTh AOCTATHIM.

MNpumitka 2. MakcumanbHi 3HaYeHHs Ana ctanesux
rpaT4acTMx KOHCTPYKUA Tuny 1 AOMycKaeTbca 3MeH-
wuTK Ha 3 °C.

6.1.3.2 Temnepamypa nosimps 6 mixi

(1) XapakTepuUCTUUHi 3HaYeHHA MiHIManbHOT i
MakcUMansHoi TemnepaTyp NoBITPS B TiHi BU3Ha-
YyalTb AnA feorpad)quoro NONOXeHHA crnopygu
Nno HauioHasbHUX KapTax i30TepM.

Mpumitka. [Hdopmauio (Hanpuknag, kapTu i3oTepm)
Npo MiHiManbHY i MakCUMarnbHy TeMnepaTtypu rnosiTps
B TiHi, BUKOPUCTaHY B KOHKPETHII KpaiHi, AONYCKaETbCS
BCTaHoBMBaTH B HauioHanbHOMY goaaTky.
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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 maxi-
mum 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 mini-

mum and maximum shade air temperatures to be used
in a Country may be found in its National Annex.



(2) Lli xapakTep1UCTUYHi 3Ha4€HHNA NOBUHHI BU3Ha-
yartu TemnepaTypy NoBiTps B TiHi 4Ns cepeaHbol
BMCOTW Hag piBHEM MOPSA BIgKPUTOI MiCUEBOCTI 3
pidHOK BiporigHicTio nepesuweHHs 0,02. Ons
iHLOT piYHOT BipOrigHOCTI NepeBULLEHHS (p Biapi3-
HAeTbeA Big 0,02), BUCOTH MICLIEBOCTI Hag PiIBHEM
MopSst i MicueBux yMOB (Hanpuknag, CKynyYeHHsi
XONOAHOro NOBITPA B HA3UHAX), 3HAYEHHA Aonyc-
KaETbCA KOpUryBaTtu BignosigHo Ao goaatka A.
(3) Axwo pivHa BiporigHicTb NepesuileHHs 0,02
He BignoBigae MiHiManbHIA | MakCMMarnbHin Tem-
nepaTtypam noOBITPS B TiHi, 3HAYEHHA KOPUTYIOTb
BianosigHO Ao Aopatka A.

6.1.3.3 Liana3oH 00HOPIOHO20 memnepamypHo-
20 KOMINOHeHma Mocma

(1) 3Ha4eHHs MiHIManNbHO! i MakCUManbHOI ckna-
0OBUX pPIBHOMIPHO PpO3noAineHux TtemnepaTyp
MOCTIB 4Nsl BU3HAYEHHA BUMYLLEHWUX 3yCUNb CNiA
BU3HaYaTU 3anexHo Bif MiHiManbHoi T, | Mak-
cuManbHoi T, TEMNepaTyp NoBITPA B TiHi (AnB.
6.1.3.1(3) i 6.1.3.1(4)).

(2) MoyatkoBy TemnepaTtypy Mocta Ty Y MOMEHT
yacy, Konu BiabyBa€eTbCHA 3aMUKaHHA €rneMeHTIB
KOHCTPYKLT, AONYCKaETLCSt NPUAMATH BiAMNOBIAHO
0o popatka A Ans po3paxyHKy YKOpPO4YeHHA QoB-
XMHW eNemeHTIB Ha OCHOBI MiHIManbHOI cknaao-
BOI pPIBHOMIpPHO po3noAineHoi TemnepaTtypu i
NOAOBXEHHA Ha OCHOBI MaKCMManbHOI CKNaaoBoi
PiBHOMIPHO pOo3noaineHol TeMnepaTypu.

(3) XapakrepucrTuyHe 3Ha4eHHA MakCUManbHoro
3BYXXEHHA Aiana3oHy CkanoBoi PiBHOMIPHO po3-
nogineHoi Temnepatypu mocta ATy, cnin
APUAHATY AK:

ACTY-H B EN 1991-1-5:2012

(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 accor-
dance with annex A.

(3) Where an annual probability of being ex-
ceeded of 0,02 is deemed inappropriate the mini-
mum shade air temperatures and the maximum
shade air temperatures should be modified in ac-
cordance 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 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 tempera-
ture component, ATy, .., should be taken as

ATN,com = TO "Te,min ) (6.1)

i XapaKTepucTU4YHE 3HAYeHHS MaKCUMarbHOro
PO3LUMPEHHA Aianas3oHy CKNagoBoi PiBHOMIPHO
posnogineHoi Temnepatypn Mocta ATy .., cnia
NpUUMaTH AK:

and the characteristic value of the maximum ex-
pansion range of the uniform bridge temperature
component, ATy ., should be taken as

ATN,exp = Te,max _TO . (6.2)

Mpumitka 1. 3aranbHUi AianasoH KONUBaHbL CKNaao-
BOi PiBHOMIPHO poO3noAineHoi TemnepaTypn MocTa
cknagae ATy =Tg max = Te,min-

MpumiTka 2. 3a BiACYTHOCTI iHWWX BUMOr ANs onop i
BY3MiB po3WMpeHHA MocTiB B HauioHanbHOMY AoAaTKy
AONYCKaETbCA BCTAaHOBMOBATH AianasoH Makcumans-
Horo 30inbLUeHHA OAHOPIAHOT TeMnepaTypHoI cknafosol

NOTE 1: The overall range of the uniform bridge
temperature component is ATy =Tg max = Temin

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

19



ACTY-H B EN 1991-1-5:2012

i gianasoH MakcUManbHOrO 3MEHLLEHHA OAHOPIOHOT
TemnepaTypy CKNagoeoi MocTiB. PekomeHaoBakumu
3HAYEHHAMM € ATy oyp, +20 °C i ATy com, +20 °C. Akio
TeMneparypa, Npv Ak 3aCTOCOBYIOTLCS ONOPW i LIBK
PO3LIMPEHHA, BCTAHOBNEHA, PEKOMEHAOBAHNUMU 3Ha-
YEHHAMN € AT exp, +10 °C i ATy com, +10 °C.
MNpumitka 3. Ins po3paxyHKy napameTpis onop i By3-
nig poawmperHn B gogaTtky C BKasaHi 3Ha4eHHs! Koe-
oiujeHTiB poswupeHHs. Tabnuwo C. 1 gonyckaeTbes
KOPWUryBaTi, SKWO anbTepHATWMBHI 3HaYeHHs niaTeep-
DKeHi BunpoGyBaHHaMY | AOAATKOBUMKU YTOUHIOBANb-
HUMW JOCHIgXEHHAMN.

6.1.4 Cxknadoei memnepamypHoz0 nepenady

(1) BnpopoBx BCTaHOBNEHOrO nepioay 4acy Ha-
rpiB i OXONOMKEHHS BEPXHLOI NOBEPXHi MPOroH-
HOI KOHCTPYKLUii MOCTa BUKNWKAE MakcumanbHy
3MiHy TemnepaTypu BHACMifOK Harpiy (BepxHs
CTOPOHa Tenniwa) i MakcuManbHy 3MiHy Temne-
paTypy BHACNIJOK OXONMOMKEHHSA (HWKHS CTOPO-
Ha Tenniwa).

(2) TemnepatypHu# nepenag nNc BepTuKani B
MeXax KOHCTPYKLii Moxe Buknukatu edekrv y
BUMAAL:

— obOMeXeHHs1 BiNbHOro BUrMHY Jepes opmy
KOHCTPYKUii (Hanpuknag, nopranbHa pama,
Hepo3pi3Ha 6anka Towo);

— TepTs B ponvkoBux onopax abo onopax Kos-
3aHHS,

— HeniHinHUX reomeTpuyHnx edekTiB (edekTy
Apyroro poay).

(3) Y BunNagKy KOHCOMbHWUX KOHCTPYKUiA MOXeE

3Hapobutucs npu ix o6'egHaHHi BpaxosysaTu No-

YyaTKOBWIA Nepenaa remnepaTyp.

6.1.4.1 Cknadosi ninilHo20 memnepamypHO20
nepenady no eepmukari (Mmemod 1)

(1) Edpextn Bin TemnepatypHoro nepenagy no
BepTuKani cnig posrnsagaTtu, BUKOPUCTOBYIOYM
eKBiBaneHTHy CKNagoBy MiHIMHOro Temnepartyp-
Horo nepenagy (auB 6.1.2(2)) 3 ATy neat | AT, coor-
Lli 3Ha4yeHHA NOBUHHI 3acCTOCOBYBATUCH MK Be-
PXHBOIO | HUXKHBOIO CTOPOHAMY NPOrOHOBOI KOHCT-
pyKLUji MmocTa.

Mpymitka. 3Ha4eHHRA ATy heat | ATy, cool BUKOPUCTEHI B
KOHKpeTHIil KpaiHi, BcTaHoBNOWThCA B HauioHansHo-

My A0AATKY. SHAUEHHA ATy peat | ATy, coor B TAGNNLI 6.1
€ PEeKOMEHA0BaHUMU.
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bridge temperature component, if no other provisions
are required. The recommended values are ATy ey,
+20 °C and ATpycom, +20 °C. If the temperature at
which the bearings and expansion joints are set is
specified, then the recommended values are ATy exp,
+10 °C and ATy com, +10 °C.

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) tem-
perature variation.

(2) The vertical temperature difference may pro-
duce 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)

(1) The effect of vertical temperature differences
should be considered by using an equivaient lin-
ear temperature difference component (see
6.1.2(2)) with ATy poqor @nd ATy o0 These values
should be applied between the top and the bottom
of the bridge deck.

NOTE: Values of ATy pear 8Nd ATy coor tO be used in a
Country may be found in its National Annex. Recom-
mended values for ATy pear aNd ATy coor @re given in
Table 6.1.



OCTY-H B EN 1991-1-5:2012

6.1.4.2 BepmukaneHi cknadoei memnepamypu 3 6.1.4.2 Vertical temperature components with
HeniHilHuUMu ecbekmamu (Memod 2) non — linear effects (Approach 2)

(1) EdbekT BEepTUKanNbHUX TeMrepaTypHux nepe- (1) The effect of the vertical temperature differen-
nagis Tpeba po3rnsgaTtn, BpaxoByOvn HEMiHINHY ces should be considered by including a non-linear
CKriaoBy TeMnepartypHoro nepenaay (aue. 6.1.2.2). temperature difference component (see 6.1.2.2).

Tabnuusa 6.1 — PekoMeH0BaHI 3HAYEHHS CKNaZI0BUX MNIHINHOMO TemnepaTypHOro nepenaay aAnst pisHux
TUNiB NPOroHHOT ByA0BU AOPOXHIX, MILWOXIAHUX | 3aNi3HUYHUX MOCTIB

Table 6.1 — Recommended values of linear temperature difference component for different types of
bridge decks for road, foot and railway bridges

BepxHa cTtopoHa Tenniwa HwxHs cTopoHa Tenniwa
Tun nporoHHoT 6yaosu 32 HUXHIO 3a BEpxHio
Type of Deck Top warmer than bottom Bottom warmer than top
ATM,heat' °C ATM,cool’ °C
Tun 1: Ctanesa KOHCTPYKUIs 18 13
Type 1: Steel deck
Tun 2: Cknanosa KOHCTPYKLIS 15 18
Type 2: Composite deck
Tun 3: beToHHa KOHCTPYKUIA
— 6anka kopobyacToro po3pisy 10 5
— 6anka 15 8
— nnuTta 15 8
Type Type 3: Concrete deck:
— concrete box girder
— concrete beam
— concrete slab

NpumiTtka 1. 3HaueHHs B TaGNULi € BEpXHIMW rPAaHUYHUMU 3HAYEHHSIMU CKNAA0BO0T TEMNEPATYPHOro nepenaay Ans
XapakTepHUX NpUKNaaie reoMeTpii MOCTIB.

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.

Mpumitka 2. 3HaveHHn B Tabnuui 6a3yloTbCA HA TOBLUMHI MOCTOBOro NONOTHa 50 MM QOPOXHIX i 3amni3HUYHUX
MocTiB. [pu iHLLIA TOBLLKHI MOCTOBOIO MONOTHA Lii 3HAYEHHS MHOXAaTb Ha KoediuieHT Kg,,. PexomeHAoBaHi 3Ha4eH-
HR koediuieHTa kg, HaBeaeHi B Tabnuui 6.2.

NOTE 2: The values given in the Table are based on a depth of surfacing of 50 mm for road and railway bridges. For
other depths of surfacing these values should be multiplied by the factor kg,,- Recommended values for the factor
Ksuris given in Table 6.2.
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Tabnuus 6.2 — PekoMeHoBaHi 3HaueHHs koedilicHTa K, ONns 0bniky piaHOT TOBLLUMHM MOCTOBOTO NOSOTHA

Table 6.2

— Recommended values of kg, to account for different surfacing thickness

[opoxHi, niwoxiaHi i 3aniaHn4Hi MoCTH
Road, foot and railway bridges

Twvn 1
Type 1

Twn 2
Type 2

Twun 3
Type 3

ToBwmHa
HuxHs cTopo- HwxHsa cTopo- HwxHs cTopo-
MOCTOBOTO  |BepXxHs CTOpO- . BepxHs cTOpPO- : BepxHs cTopo- ,
. Ha Tenniwa . Ha Tenniwa . Ha Tenniwa
NonoTHa, MM | Ha Tenniwa Ha Tenniwa Ha Tenniwa
3a BEPXHIO 33 BEPXHKO 3a BEPXHIO
Surface 33 HWXHIO 38 HWXKHIO 33 HWKHIO
. Bottom Bottom Bottom
Thickness Top warmer Top warmer Top warmer
warmer warmer warmer
[mm] than bottom than bottom than bottom
than top than top than top
kSUI' kSU'f ksur kSUf kSUI' ksur
bes nonorna 0.7 0,9 0,9 1,0 08 11
unsurfaced
BoaoHenpo-
HukHe V) 1,6 0,6 1,1 0,9 1,5 1.1
Waterproofed V)
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
160 0,7 1,2 1,0 1,0 0,5 1,0
3acunka
(750 mm) 0,6 14 0,8 1,2 0,6 1,0
ballast
(7560 mm)

1 Lli 3Ha4eHHA € BEPXHIM rPaHUYHUM 3HAYEHHAM ONA TEMHUX KONbOPIB.
) These values represent upper bound values for dark colour

.22




AOCTY-H B EN 1991-1-5:2012

TuWn KOHCTPYKUIAHOI cucTemMun
Type of Construction

TemnepaTtypruir nepenag (AT)
Temperature Difference (AT)

a) HarpisaHHs

6) OxonoaxeHHs

(a) Heating (b) Cooling
40MM [OKPHTTA Al
40mm surfacing
/ h,
1 h

;h

'

1a. CtaneBa KOHCTpyKUiA Ha cTanesnx
B6ankax kopob4yacToro nepepisy
1a. Steel deck on steel box girders

b= Oim A = 14C
h=02m AT = 8C
h;: 03m A}; = 4.0

40MM NOKPHMTTA

:40mm surfacing

h

1b. Ctanesa KOHCTPYKUiA HA cTaneso-
My B'A3ky abo asyTasposii 6anui 3
CYUiNbHOIO CTIHKOIO

1b. Steel deck on steel truss or plate
girders

b= 05m AT, = 21C

Al = -5C k= 01m

" Mpumitka. TemnepatypHuii nepenag AT micTutb ATy, i ATg (auB. 4(3) pasom 3 manoto 4acTuHo AT, OcTaHHs

MICTUTLCS Y CKNaAoBI# piBHOMIPHO po3noaineHol TemnepaTtypuy Ans MocTis (ams. 6.1.3).

“NOTE: The temperature difference AT incorporates ATy and AT (see 4.3) together with a small part of component

ATy; this latter part has been included in the uniform dridge temperature component (see 6.1.3)

PucyHok 6.2a — TemnepaTtypHuin nepenag ans NporoHHUx 6yaoB mMocTiB —
T™MN 1: cTaneBa KOHCTPYKUis

Figure 6.2a — Temperature difference for bridge decks — Type 1: Steel Decks
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Tun KOHCTPYKUIMHOT CUCTEMU
Type of Construction

TemnepatypHuia nepenag, (AT)
Temperature Difference (AT)

a) HarpiBaHHg

6) OxonomxeHHsA

(a) Heating (b) Cooling
100mm noxpuTTA )
/#  100mm surfasing o h F AR
/ g2
4 @ '8
oo ath |23
\ / 38
\g "I o hy
\ { o —
— St
5 A.T:
52
100MM noxpurTS
;- . - T AT
. AT,
; IOOrr.xm surfasing 5 2| A A
e h Eomo= | BT
= 0
s 2
=0 —_ -
53 AT = 10¢ | 4l = -10¢C
2g
O%n

National Annex.

Mpuwmitka. Ons MocTiB i3 ckNageHnX KOHCTPYKLiM MOXHa 3aCTOCOBYBAaTU CTIPOLLIEHUIA METOA, 3@ AONOMOroI0 AKOro
OTPMMYIOTb NOBEPXHEBE rPaHUYHe 3HadYeHHs edekTiB Big TemnepaTtypy. 3HaueHHs AT, OTpUMaHi 33 AOMNOMOroK
LbOro MeToay, € XapakrepucTUYHMMKN 3HAYEHHAMN | MOXYTb 3aCTOCOBYBATHUCH, AKWO B HauioHanbHOMYy fAoaatky
He BCTAHOBNEHi cneuianbHi 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

PucyHok 6.2b — TemnepatypHuii nepenag Ans NporoHHux 6ynos MocTiB —

TUN 2: cknageHa KOHCTpyKUif

Figure 6.2b — Temperature difference for bridge decks — Type 2: Composit Decks
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Twun KOHCTPYKLIAHOT cUCTEMN
Type of Construction

TemnepatypHuv nepenag (AT)
Temperature Difference (AT)

a) HarpisaHHs

6) OxonogeHHs

3a. Concrete slab

(a) Heating (b) Cooling
100MM NOKPHTTA AT, AT,
100mm surfacing ht____ AT —tha
/ Ve A
W h| — ““"h h
S AT ) 3
3a. beToHHa nnuTa h, \ AT, AT, > h.

100MM noxpHTTH

Z 100mm surfacing

3b. BeToHHa 6anka

hy = 0,3h abo but < 0,15m
h, = 0,3h abo but 2 0,10m
abo but < 0,25m
h; = 0,3h a6o but < (0,10m + ToB-
wmHa nokputTa (surfasing depth
in metres)
(BNS TOHKNX NNUT hy
obmexyeTbest h — hy = hy)
(for thin slabs, hy is limited

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

3c. beToHHa 6anka kopobyacTo-
ro nepepiay
3c. Concrete box girden

h = hy —hy)
3b. Concrete beams

100MM NOKPHTTA k| AT, AT AT, | AT,

100mm surfacing 3:; AT, é%‘ AT, - =
/ €0.21~20|-05]-05]|-15
ke 02) 83130102 0.4 | ~45|-1.4|-1.0|-35
* * 0’6 130 3’0 2.0 0-6 "‘6.5 “1.8 "1’5 "5-0
0‘8 13'0 3‘0 2'5 0.8 —7v6 -1.7 ""'1.5 —6-0
2. il ol R 1.01-80]-15|-15]|-6.3
2151 -84 -05|-1.0-6.5

" Npumitka. TemnepaTypHui nepenag AT MicTUTb ATy i AT (ave. 4(3)) pa3om 3 Manoto 4acTUHoOK ATy. OcTaHHs
MICTUTBLCA Y CKNaZoBil PiBHOMIPHO pO3NoAineHol TeMnepaTypy Ana MocTis (avs. 6.1.3).

* NOTE: The temperature difference AT incorporates ATy and ATg (see 4.3) together with a small part of component
ATy; this latter part has been included in the uniform dridge temperature component (see 6.1 .3).

PucyHok 6.2¢ — TemnepaTypHui nepenag Ans rporoHHNX KOHCTPYKLIA MOCTIB —

1N 3: 6eTOHHA KOHCTPYKLIA

Figure 6.2c — Temperature difference for bridge decks — Type 3: Concrete Decks
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6.1.4.3 [opu3oHmanbHi cknadosi

(1) Y saranbHOMy BunagKy ckrnagosy Temnepa-
TypHOro nepenagy HeobXxigHO BpaxoByBaTH TiNb-
KA Yy BepTMKanbHOMY Hanpsami. Y OKpemux
BUNagkax (Hanpvknag, konw i3-3a opieHrauii abo
hopMU 0OHA CTOPOHA MOCTa 3a3HA€E CUNbHILLIOTO
COHAYHOro BUMNPOMIHIOBAHHSA B MNOPIBHAHHI 3 iH-
LUOK), CRif BpaxoByBaTU TaKOX TeMnepaTtypHUi
nepenas y ropu3oHTanbHOMY HanpsiMi.
MNpumitka. Yrcnosi 3Ha4eHHst TeMnepaTypHOro nepe-
nagy AonycKaeTbCs 8cTaHoBnoBaTK B HauioHanbHo-
My AopaTtky. 3a BigcyTHOCTi iHWOT iHdopmaLi i BKa-
3iBOK Ha 3aCTOCYBAaHHA BULLUX 3HAYEHb PEKOMEeHOy-
€TbCA NpWAMaTK NIHIRHUA TemnepaTypHUWA nepenag
5 °C MiX 30BHILLIHIMU rpaHaMKU NONepeYHoro nepepisy
MOCTa HE3aNEXHO Bif WUPUHKA MOCTA.

6.1.4.4 TemnepamypHul nepenad 8 cmiHkax 6e-
moHHux 6arnok kopobyacmozo rnepepisy

(1) Po3paxyHKoBi napameTpu Npu NPOEKTYBaHHi
MOCTIB 3 BEMWKAMUX KOpobuyacTumMu nepepizamu
PEKOMEHAYETHCA BCTaHOBMOBATU 3 0bepexHic-
TIO, OCKINbKA MiX BHYTPIWHIMA i 30BHiWHIMK
CTiHKamu (pebpaMin) KOHCTPYKLIA MOXe BUHUKaTH
3Ha4YHUI TeMnepaTypHUA nepenaa.

MpumMiTka. Yncnosi s3HaueHHA TeMNEpPaTypPHOIo Nepe-
nagy AoNycKaeTbCA BCTaHoBniosaTth B HauioHansHo-
My aogdatky. PekomeHgoBaHe 3Hau€HHA fiHiHoOro
TemnepaTypHoro nepenagy cknagae 15 °C.

6.1.5 OdHovacHa dist KoMnoHeHmie pieHoMip-
HO poanodineHoi memnepamypu i meMnepa-
mypHozo0 nepenady

(1) Y Bunagky, Konu oaHo4acHo HeobxiaHo Bpa-
xoByBaTn o61ABI cknanosi TeMnepaTypu ATy peo
(@60 ATy o) | MAKCMManbHY 3MiHY CKIafoBOL
piBHOMIPHO PpO3noAineHoi TemnepaTypu MocTta
AT exp (@60 ATy o) (HANpUKNaa, Ana pamHux
KOHCTPYKLiN), AONYCKAETLCA 3acCTOCOBYBaTU Ha-
CTyNHE BU3HAYEHHS (fiKe MOXHa po3rnsaaTu fK
NnoeaHaHHA HaBaHTaXeHb), obupatoun npu LLoOMy
BMpa3 3 HanWbiNbWw HECNPUATAKBOIO Ai€l0.

6.1.4.3 Horizontal components

(1) In general, the temperature difference compo-
nent need only be considered in the vertical direc-
tion. 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 temper-
ature difference component should be conside-
red.

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 wi-
thin walls of concrete box girders

(1) Care should be exercised in the design of lar-
ge 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. Therecommen-
ded 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 ATy peq (OF ATy o007} @Nd
the maximum range of uniform bridge tempera-
ture component ATy oy, (O AT ) @SSUMING Si-
multaneity (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.

AT pg peat (@00, OF ATppcool) T ON ATN,exp (@60, or ATy con) (6.3)
abo or
wpy ATM’heat (abo, or ATM,coo,) + ATN’exp (abo, or ATNVCO,,) . (6.4)

MpumMitka 1. YMcnosi 3HAYEHHA @y i oy AONYCKAETLCA
BCTaHoeNoBaTM B HauioHansHomy gopatky. 3a Bia-
CyTHOCTI iHWOT iHcbopMaLii pekoMeHAYETLCA 38CTOCO-
BYBaTN HACTYMHI 3HAYEHHA wp i Wy
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NOTE 1: The National annex may specify numerical
values of oy and oy If no other information is
available, the recommended values for wy and oy are:



ON

Wpg
NpumiTka 2. MNpu 3acTocyeaHHi 000X CKNAJ0BUX MiHiRA-
HOFO | HeniHiMHOro TeMnepaTypHUX Nepenagis rno Bep-
TMKani (aue. 6.1.4.2) ATy 3amiHioTe Ha AT, BKMO-
yarun ATy i ATE.

6.1.6 lMepenadu e KOHCMPYKYilHUX eJleMeH-
max 3 pi3HUMU CK/1a008UMU Pi6HOMIpPHO po3-
nodinenoi memnepamypu

(1) Y KOHCTPYKLUisAX 3 Pi3HUMU CKINaA0BUMU PiBHO-
MIpHO pO3MnoaineHol TemnepaTypu B OKpeMUX Tu-
nax eneMeHTIB MOXYTb BUHUKATU HECTPUSRTIUBI
edeKT HaBaHTaxeHb, SKi Cnig BpaxoByBaT B
pO3paxyHKy.

Mpumitka. HaujoHaneHi A0AATKM A310Tb 3HAYEHHS
CKNagoBux PIBHOMIPHO pO3NOAINEHOT TemnepaTypu.
PekomeHaoBaHi 3HaUYEHHS:

— 15 °C MK ronoBHUMUK enemMeHTamu KOHCTPYKLUT (Ha-
npuKnaga, saTsbkka i apka);

— 10 °C i 20 °C ana cBiTNMX i TEMHUX KOMLOPIB MiXK
niaTpUMyBansHUM/CTabiniaytlouMM KaHaTtom i MocTo-
BUM NonoTHOM (abo Bexelo).

(2) Ui ecbexT cnin BpaxosyBatu A04ATKOBO A0
ecbekTiB, LWLO € pe3ynbLTaToOM Aii CKNaaoBoi piBHO-
MipHO po3noAineHoi TeMmnepaTypu B enemeHTax,
BU3HaAYeHWUX 3rigHo 3 6.1.3.

6.2 NpomixHi onopu mocTta
6.2.1 Po3anad mennoeux 0iil

(1)P Mpw BU3Ha4YeHHi po3paxyHKOBWX NapameTpis
cnig BpaxoByBaTu TeMneparypHUin nepenag Mix
30BHIWHIMK (BIAKPUTUMU) NOBEPXHAMU MOPOXK-
HUCTKX ab0 MaCUBHUX NPOMIXHUX ONOP MOCTA.

Mpumitka. MeToa BU3HaYeHHA po3paxyHKoOBKX napa-
MeTpiB, BUKOPWUCTaHWX B KOHKpPETHIA KpaiHi, gonyc-
KaeTbCs BCTaHoenoeatu 8 HauioHansHOMY goaaTtky.
3a eigcyTHOCTI MeTogy MOXHa 3acTOCOBYBATW €KBiBa-
FIEHTHY CKnagosy NiHINHOro TemnepaTypHoro nepenaay.

(2) Temneparypy, LU0 B LiINOMYy BNNuBae Ha npo-
MiXKHI OnNopw, Cnia BpaxoByBaTH, AKLLO BOHa BUK-
nukae peakuii B'A3kocTi abo nepemilleHHsa B
NPUMKUKaIOYNX KOHCTPYKLIISIX.

6.2.2 TemnepamypHi nepenadu

(1) Ona 6€TOHHMX NPOMDKHUX onop (NOpPOXHUC-
Tnx abo macusHUX) cnig BpaxosByBaTU B po3pa-
XyHKax MiHIHWA TemnepaTypHU nepenag Mix
NPOTUNEXHUMW 30BHILLIHIMU NOBEPXHAMMU.

Mpumitka. 3HauyeHHS MiHIAHOrO TeMNepaTypHoOro ne-
penagy AonycKkaeTbCs BCTaHOBMOBAaTM B HauioHans-
HOMy fopaTky. 3a BiACYTHOCTI 3HayeHb peKoMeHay-
€Tbcs 3acTocosyBatu 5 °C.
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=035,
=0,75.

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

6.1.6 Differences in the uniform temperature
component between different structural ele-
ments

(1) In structures where differences in the uniform
temperature component between different ele-
ment 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 con-
sidered 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 struc-
tures.

6.2.2 Temperature differences

(1) For concrete piers (hollow or solid), the linear
temperature differences between opposite outer
faces should be taken into account.

NOTE: The National annex may specify values for line-
ar temperature differences. In the absence of detailed
information the recommended value is 5 °C.
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(2) Ans cTiHOK cnig BpaxoByBaTW NMiHIAHWA TEMNe-
paTypHUil nepenag MK BHYTPILIHbOW i 30BHILU-
HbLOK CTOPOHaMU.

Mpumitka 1. 3Ha4YEHHS NiIHINHOro TeMNepaTypHoro ne-
penagy AOMNycKkaeTbCs BCTaHoBnoBaTv B HauioHans-
HOMYy goaaTtky. 3a BiACYTHOCTI 3HauyeHb PEKOMEH-
ayetbea 3acrocoysaty 15 °C.

MpumiTka 2. 3a HeobXigHOCTI po3paxyHKy Temnepa-
TYPHOTO Nepenagy Ans cTanesux onop Moxe 3Hago-
Butnca 3anyyeHHs daxisuis.

7 TEMMNEPATYPHI 3MIHM B NPOMUCNOBUX
OUMOBUX TPYBAX, TPYBOIMNPOBOAX,
CUNOCHUX BEXAX, PESEPBYAPAX |
rPAAUPHAX

7.1 3aransHi NONOXEeHHSA

(1)P KoHcTpyKuii, L0 3HaXoAsATLCA Y KOHTaKTi 3

rasamu, pigMHamu abo marepianamu 3 pi3HoO

TemMnepaTtypolo (Hanpuknag, NPOMUCNOBI AUMOBI

Tpybu, TpybonpoBoau, cUNocHi Bexi, pesepsya-

puv i rpagupHi), MatoTb 6yTit po3paxoBaHi 3 Bpaxy-

BaHHAM HACTYNHUX YMOB:

— Tennosi Ail, BUKNMKAHI KNiMaTU4HUMKU OiAMK
BHacnifoK KonvBaHb TemnepaTypu NnosiTpA B
TiHi i COHRYHOro BUMPOMIHIOBAHHS;

— po3noainu TeMnepaTypu 3a 3BU4aWHUX i aHo-
ManbHWX YMOB ekcnnyaTau,ii;

— edeKTH, L0 BUHUKAIOTL Bif B3aEMOAIT MiX KOH-
cTpykuieto i 1 obnuuloBaHHAMK Nig Yac 3MiH
Temneparypu (Hanpuknag, OCiOaHHA KOHCT-
PYKUii NO BiQHOWEHHIO A0 XOPCTKOro Macus-
Horo obnuuloBaHHA abo po3WMpeHHs MacuB-
Horo obnuuIoBaHHA Nia yac Harpisy abo oxo-
TIOMKEHHS).

Npumitka 1. 3HayeHHA excnnyaTauiiHoT TeMnepary-

py AONYyCKAETLCA BCTAHOBMIOBATM ANS OKPEeMWUX npo-
eKTiB.

Mpumitka 2. Ha ekcnnyartauivHy TeMmnepaTtypy AMMo-
8ux Tpyb nowwupioetbes gis EN 13084-1.

Mpumitka 3. KoHCTPyKUii 3 06NULIOBaHHSIMM Nig, BNAX-
BOM TemnepaTtypyu MOXYTb 3a3HaBaTh 3MmiHU cdopmn,
o6yMoBneHi HarpisoM / oXonoakeHHAM obLwMBOK a6o
iX 4acTuH.

MNpuwmitka 4. B naHomy ctaHgapTi He BKasyeTbea Ao-
AaTtkoBa iHdopmalis WoAo OCIAAHHA HeCy4oi KOHCT-
pyKUii NO BIOHOWEHHIO A0 XOPCTKOrO MacueBHOMo
obnuuroeanHs. Lli aii Ha cunocHi Bexi ave. y EN 1991-4.
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(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 detai-
led 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 rele-
vant 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 abnor-
mal process conditions,

- effects arising from interaction between the
structure and its contents during thermal chan-
ges (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
surrounding external environment.

NOTE 4: No further guidance on the effect of shrinkage
against stiff solid contents is given in this standard. See
EN 19914 for this effect in silos.



7.2 CxnapoBi TeMneparypm
7.2.1 TeMmnepamypa noegimps 8 miHi

(1)P 3Ha4eHHsA MiHIManbHOI | MakcMMansHoi Tem-
nepartyp nOBITPS B TiHi AN MiClb po3TallyBaHHA
ByniBenbHUX  ManaaHuuKkiB  3HaxoaATbCA B
HaujioHanbLHUX kapTax i3oTepM.

MNpumitka. BigomocTi npo MiHiManeHy i MakcumaneHy
TeMnepaTtypu . noBiTpsS B TiKi (Hanpuknag, KapTty iso-
TepM), BUKOPUCTaHi B KOHKPETHIN KpaiHi, AonyckaeTbea
BCTaHoOBNWOBATK B HauioHansHOMY goaaTKy.

(2) Temnepatypy NoBITPs B TiHi BU3HaYaOTL ANA
cepeHbOi BUCOTU HaZ piIBHEM MOPSA Ha BiAKPUTIRA
MIiCLIEBOCTi 3 Pi4HOIO BipOrigHICTIO NepeBuLLEHHSA
0,02. B poaatky A 3Haxo4sTbCA KOpUrysanbHi
koedilieHTH ANs iHWKMX 3Ha4YeHb BiporigHOCTI ne-
PEBULLEHHS, BUCOTH MICLIEBOCTI Hafl piBHEM MOPS
" iHWWX MicueBUX yMOB, Hanpuknag, npu ckyn-
YEHHi XONI0AHOro MNOBITPA B HU3NHAX.

(3) Y Bunagkax, Konu pivHa BiporigHicTb nepesu-
uweHHs 0,02 °C € HeNnpUAUHATHORK, Hanpuknag, nig
yac BUKOHaHHA 6yaiBenbHUX pobiT  (avs..
EN 1991-1-6), 3Ha4eHHA MiHimanbHoi a6o MaKcu-
MansHOI Temnepartyp MNoBITPS B TiHi CNig 3MiHUTU
BiANOBIAHO A0 goaaTka A.

7.2.2 Tonkoei 2a3u, 2apsiyi piQuHu i 2aps4i Ma-
mepianu

(1) MakcuManbHi i MiHiManbHI 3HAYEHHSA TeMne-
paTyp TONKOBWX rasis, rapsiumXx piguH A iHWKUX Ma-
Tepianie 3 pisHMMK TemnepaTypamMu BCTaHOBIIO-
IOTb ANA KOHKPETHOrO MpoeKTy.

7.2.3 Temnepamypa efileMeHma KoHcmpykuyii

(1) 3Ha4eHHA TemnepaTypy OKPEMOro KOHCTPYK-
UinHoro enemeHTa 3anexarb Bif cknagy mare-
piany, opieHTauii, NONOXeHHs enemMeHTa i BU3Ha-
YalTbCs Y hyHKUIT Bii MakCUMansHOI | MiHIManb-
HOi TemnepaTyp nNOBITPS B TiHi, COHAYHOrO
BUNPOMIHIOBaHHS | BHYTPILLIHBOT eKkcnnyaTauinHoi
TeMneparypu.

Mpumitka. 3aranbHi npasuna BU3HAYEHHA Temnepa-
TypHux npodinie Bka3aHi B gogaTky D, aue. 7.5.

7.3 Po3rnaa cknagoBux Temnepartypu

(1)P Ans KoXHOro wwapy cnif BpaxoByBaTu fiK
po3noain CcknajoBoi PiBHOMIPHO po3noaineHol
Temnepatypu (aus. pucyHok 4.1(a)), Tak i pos-
noAin cknanosoi NiHIRHOrG TemnepaTypHoro ne-
penaay (aus. pucyHok 4.1(b)).

(2)P Mpwn B13HayeHHi po3paxyHKOBUX NapamMeTpis
B po3paxyHkax Cnif BpaxoByBaTu BMMWB COHAY-
HOrO BUMNPOMIHIOBaHHSA.

ACTY-H b EN 1991-1-5:2012

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 obtai-
ned, e.g. from national maps of isotherms.

NOTE: Information (e.g. maps of isotherms) on mini-
mum 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 ap-
propriate 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 probabil-
ity of being exceeded of 0,02 °C is deemed inap-
propriate, e.g. during execution (see EN 1991-1-6
"Actions during execution"), the values of mini-
mum (or maximum) shade air temperature should
be modified in accordance with annex A.

7.2.2 Flue gas, heated liquids and heated ma-
terials temperature

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

7.2.3 Element temperature

(1) The derivation of values of element tempera-
ture will depend on the material configuration, ori-
entation 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.

NOTE: General rules for the determination of tempe-
rature profiles are given in annex D. See also 7.5.

7.3 Consideration of temperature components

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

(2)P The effect of solar radiation shall be consid-
ered in the design.
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(3) Uen edhekt mMoxe OByTU anpoKCUMOBaHWUA
CTyniHYacTUM po3noginom TemnepaTypu no ne-
pUMETPY KOHCTPYKLIiI.

(4)P Cknagosi piBHOMIpHO po3nofineHoi Temne-
paTypu i niHilHoro TemneparypHoro nepenagy,
BUKITMKAHI eKcnnyaTauinHuMn Temnepatypamu,
BPaxXOBYIOTb ANA KOXHOrO Lapy.

7.4 BUsHaueHHs CKNafjoBMX TeMnepaTypu

(1)P Cknaposi piBHOMIpHO pO3noaineHoi Temne-
patypu i niHIKHOro TemnepaTypHOro nepenagy
BU3Ha4alOTb 3 YpaxyBaHHSAM KNiMaTU4HUX edek-
TiB | excnnyaTauiiHuX yMOB.

(2) Akwo € cneuianbhi AaHi NPO KOPENnALilo TeM-
nepatypu 6GyaiBenbHOro eneMeHTa 3 COHAYHWUM
BUNPOMIHIOBAHHAM | TeMnepaTypolo MOoBITPS B
TiHi, X cnig BUKOPUCTOBYBATU NPWU BCTAaHOBMNEHHI
pO3paxyHKOBUX 3HaueHb Temneparypu ene-
MEHTIB.

(3)P 3HayeHHA cKnNagoBWx PiBHOMIPHO po3no-
DineHoi TeMnepaTtypu rapsa4ux rasis, piguH i
iHWKX rapsayuMx marepianis BCTAHOBMIOTL AN
KOHKPETHOro npoekTy. Lli 3HayeHHsa Ana AuMoBUX
Tpy6 BcTaHoBneHi 8 EN 13804-1.

{4)P Cknaposi NiHilHOro TemneparypHoro nepe-
nagy B cTiHax abo wapax CTiH BU3Ha4aloThb no ne-
penagy, WO BUHWKAE MK MiHIMaNbHOW (44
MaKCUMarnbLHOI0) TeMnepaTypold Ha 30BHILHINA
CTOPOHI | 3HaYeHHsM TemnepaTtypu pignHu abo
rasy Ha BHYTpIlUHiI# CTOPOHiI 3 ypaxyBaHHAM i30-
nauji.

Mpumitka. Po3noginu TemnepaTtypn MoXHa BU3Ha4Ya-
Th 3rigHo 3 poaartkom D.

7.5 3HaUYeHHA CKNagoBUX TeMnepaTypum
(inaukKaTMBHI 3Ha4YeHHA)

(1) 3a BigcyTHOCTI cneuianbHUX [aHWX Npo Xa-
PaKkTEPUCTUYHI 3HAYEHHA TemnepaTtypu KOHCT-
PYKUIAHOTO efieMeHTa 3acTOCOBYIOTb HaCTYIHi
OpPIEHTOBHI 3HAYEHHS.

MpumiTtka. 3 METOK KOHTPOIO TOrO, LLO Lii 3HAYEHHS €
BEPXHIMU TPAHUYHUMU 3HAYEHHAMU ANA OAHOI Micue-
BOCTi i 6yaiBeNbHOro eneMeHTa, iX MoXHa nepesipuTu
Ha NigcTaBi HAABHNX JAaHUX.

(2) B sakocTi 3HaveHb MiHIManbHOI | MakcumanbHoI
CKNagoBoi piBHOMIpHO po3noaineHoi Temnepary-
pu cnig npuiMaT 3Ha4YeHHS MiHIManbHO! | Makck-
MarbHOI TeMnepaTyp NoBiTps B TiHi (auB. 7.2.1).
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(3) This effect may be approximated by a step
temperature distribution round the structure’s cir-
cumference.

(4)P The uniform temperature component and the
linearly varying temperature difference compo-
nent due to process temperature shall be consid-
ered for each layer.

7.4 Determination of temperature components

(1)P The uniform and linearly varying temperature
components shall be determined taking into ac-
count climatic effects and operating conditions.

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

(3)P Values of the uniform temperature compo-
nent from heated gas flow, liquids and heated
materials shall be taken from the project specifica-
tion. As far as chimneys are concerned these val-
ues 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 mini-
mum (or maximum) shade air temperature on the
outer face and the value of the liquid or gas tem-
perature on the inner face, 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 tempera-
ture (see 7.2.1).



(3) Ans TpyBonposogis 3 6€TOHY cnig BpaxoByBa-
TV CK1aaoBy NiHIMHOFO TeMnepaTtypHoro nepena-
AY MiX BHYTPiLUHBOIO i 30BHILIHLOI CTOPOHOHO.

MpumiTka 1. 3Ha4eHHs CKNaaosoi NiHIMHOrC Temnepa-
TYpHOro nepenajgy AONYCKAaeTbCA BCTAaHOBMIOBATU B

HauioHaneHoMy aoaatky. PekomeHgoBaHe 3HavYeHHA
cknagae 15 °C.

MNpumitka 2. Ha pumosi Tpybu mnolmploeTbes AiA
EN 13084-1.

(4) Ons Tpy6onpoeopis 3 6eToHy cnif BpaxosyBa-
TV CTYNiHYaCTy CKNnajoBy TeMnepartypm no nepu-
METpPY, BUKNWKaHY $K 3aranbHUMW, TaK i
rnokanbHUMKU TeMnepaTypHUM edbeKTaMmu Ha Tin
OCHOBI, L0 OOWH KBaApPaHT NepuMmeTpa Mae ce-
peaHio TeMnepartypy BULLY Yy NOPIBHAHHI i3 3a-
TNALLIKOBAM NEPUMETPOM.

Mpumitka. 3Ha4eHHs cKNagoBol NiHIMHOro Temnepa-
TYpHOro nepenagy AONyCKaeTbCA BCTAHOBNIOBATH Y
HaujioHaneHoMy fogaTky. PekoMeHaoBaHe 3HaveHHA
cknagae 15 °C.

(5) Ana Tpy6onposogis i3 cTtani cnia po3paxosy-
BaTW CKNaaoBy NiHIMHOFO TemnepaTtypHoro nepe-
nagy i cknagoBy CTyniH4acTo po3noAineHol
TemnepaTtypu no nepumetpy byaisenbHoro ene-
MEHTa 3 ypaxyBaHHAM ekcrnnyaTauinHUX yMoB,
BCTAHOBMEHUX ONA KOHKPETHOIO NPOEKTY.

Mpumitka. Ha gumapi nowwmpioetsen EN 13084-1.

7.6 OgHovacHa gif cknagoBUX TeMnepaTtypu

(1) Axwo po3rnspalTLCA TENNOBI Aii, AKI BUKNK-

KaHi Tinbky KNiMaTUYHKUMKM BNNUBaMK, TO ogHouac-

HO Crif BpaxoByBaTW HACTYNHI CKNaaoBi:

a) cknagoBy piBHOMIPHO po3nofineHoi Temnepa-

Typu (auB. 7.5(2) i pucyHok 7.1(a));

b) cknagoBy cTyniHYacTo po3nogineHoi remnepa-

Typy (auB. 7.5(4) i pucyHok 7.1(b));

C) cknaaoBy NiHIMHOro TemnepaTypHoro nepena-

AY MiXX BHYTPILUHBOIO | 30BHILLHLOK NOBEPXHAMU

cTiHku (auB. 7.5(3) i pucyHok 7.1(c)).

(2) SAKWo po3rnsgaeTbCA NOEQHAHHA KniMaTny-

HUX | ekcnnyaTauiHux Aii TemnepaTtypu (rapsdi

rasu, piguHn abo marepianu), To cnig Bpaxosysa-

TW HacTynHi CKNagos.i:

— CKnagosy piBHOMIPHO po3nogineHol Temnepa-
TYpy (auB. 7.4(3));

— CKMajoBy NiHIMHOro TemnepaTypHoOro nepena-
Ay (av.. 7.4(4));

— CKIaQoBy CTYMiHYacTO po3noAineHoi Temne-
patypu (aus. 7.5(4)).

(3) CknapnoBy cTyniH4acTo po3nogineHoi Temnepa-

Typy cnig BpaxosyBaTu OAHOYACHO 3 [IiEl0 BITPY.
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(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 cir-
cumference should be calculated taking into ac-
count the operating conditions as set down in the
particular project.

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 cli-
matic effects only, the following components take
account of simultaneity:

a) uniform temperature component (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 (c)).

(2) When considering a combination of thermal ac-
tions due to climatic effects with those due to process
effects (heated gas flow, liquids or heated materials)
the following components should be combined:

— 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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HarpiBaerbcs
30BHIIIIHA NOBEPXHA
outer face

inner face
warmer

2

a — OaHopigHWIA TeMnepaTypHUA KOMMOHEHT

b — CTyniH4acTWin TemMnepaTypHU KOMNOHEHT HaBKo-
no kona

¢ — KomnoHeHT pisHWUi TemnepaTypu MiX BHyTPpiLU-
HBOIO | 30BHILLUHBOIO MOBEPXHAMM CTiHKN

1 — 30BHIWHE HArpiBaHHA NOBEPXHi
2 — BHyTpilWHE HarpiBaHHS NOBEPXHI

a — ckniagoBa piBHOMIPHO po3nofineHol TemMnepaTtypu
(a) Uniform temperature component

b — cknapoBa CTyniHYaCTO PO3MOoAINEHOT TeMnepaTypu
(b) Stepped temperature component round the circumference

C — CKlanoBa MiHIMHOro TeMnepaTypHOro Nnepenagy Midk BHYTPILWHBLOL) i
30BHILWHBLOIO NOBEPXHAMU CTIHKU

(c) Linear temperature difference component between the inner and the
outer faces of the wall

a Uniform temperature component

b Stepped temperature component round the circum-
ference

¢ Linear temperature difference component between
the inner and the outer faces of the wall

1 Quter face warmer
2 Inner face warmer

PucyHok 7.1 — OCHOBHI cknagosi Temneparypu Ans Tpybonpoeoais, CUNOCHUX BEX,
pe3epeyapis i rpagupeH
Figure 7.1 — Relevant temperature components for pipelines, silos,
tanks and cooling towers
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AOOATOK A
(o6oB'A3koBUIA)

ISOTEPMU HALUIOHANBbHUX MIHIMANTBHKUX
| MAKCUMAJTbHUX TEMIMEPATYP
NOBITPA B TIHI

A. 1 3aranbHi nonoxeHHA

(1) 3HayYeHHs piYHOI MiHIManbHOI | MakCUManbLHOI
TEMNepaTyp NOBITPA B TiHi € 3HAYEHHAMU, WO
BiANOBIAAIOTEL PiYHIA BIPOrAHOCTI NepesuULLeHHA
0,02.

MpwuwmiTtka 1. IHdopmauio (Hanpuknag, kapTh abo Tab-
nuui isoTepM) Npo MidiManbHy i MakcumaneHy Temne-
paTypy NOBITPS B TiHI, BXXMBAHY B KOHKPETHIN KpalHil,
[ONycKaeTbCA NpusoanTy B HauioHansHoMy aoaaTky.
Mpumitka 2. B okpemux BUNaakax Ui sHa4eHHA Heob-
XilHO KOpWryBaTh BigHOCHO BUCOTU MiCLEBOCTI Hag
pisHeM Mops. MeTopa kopurysaHHs BkasyloTe B Haujio-
HanbHOMy gogaTKy. 3a BiACyTHOCTI iHdopMauii 3Ha-
YEeHHSA TemnepaTypu MOBITPA B TiHi AONYCKAETHLCA
KOpUryBaTu BiAHOCHO BMCOTU MICLEBOCTI Haf piBHEM
Mops, BigHimatoun 0,5 °C va 100 m Bucotm — ans
MiHiManbHOi Temnepatypu nositpA B TiHi | 1,0 °C Ha
100 m — ans MakcumarnbsHOI TeMnepaTypu noBiTps B
TiHi.

(2) Y MicueBoCTAX, B IKUX MiHIManbHi 3Ha4YeHHs
BiAPI3HAIOTLCA Bi4 BKasaHWx, Hanpuknag, Tepu-
TOPIi i3 CKYNYEHHAM XONOAHOro NOBITPS B HU3U-
HaX | 3aXuLLIEHi, HN3bKO PO3TaLLOBaHI MiCLEBOCTI,
Ae MiHiMyM CyTTEBO MeHLue, abo y Benukux pamno-
HaX 3 BUCOKOK LWiNbHICTIO HaceneHHs i B npube-
PeXHUX paroHax, Ae MiHiMym moxe 6yTu BULLMIA
B NOPiBHAHHI 3 BKA3aHWUM B KapTax, Ui BigXuneHHs
cnif 3acToCcoBYyBaTU 3 ypaxyBaHHAM MiCLEBUX
METEOPONOriYHUX NaHUX.

(3) NovatkoBy Temnepatypy Tq cnig npuimMaTit AK
Temnepatypy, WO BiAnNOBIAAE 3aMUKaHHIO KO-
HCTPyKUii abo i YaCcTUHU B 3aKiHYEHYy CUCTEMY.
AKLo Ue HeNnporHo3oBaHo, TO CRig npunuMmaTt ce-
peaHo TeMnepartypy, Ailody BApOAOBX nepiogy
3BeAEeHHs1 cnopyau.

Mpumitka. 3HayeHHa T 4ONYCKAETLCA BCTAHOBAOBA-
Tn B HauioHansHomy gogatky. 3a BigcyTHOCTI iHdop-
Mauiii aactocosytotb Ty 10 °C.
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ANNEX A
(normative)

ISOTHERMS OF NATIONAL MINIMUM
AND MAXIMUM SHADE AIR
TEMPERATURES

A.1 General

(1) The values of both annual minimum and an-
nual maximum shade air temperature represent
values with an annual probability of being ex-
ceeded 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 availab-
le 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 tempe-
ratures. :

(2) In locations where the minimum values di-
verge from the values given, such as frost pockets
and sheltered low lying areas where the minimum
may be substantially lower, or in large conurba-
tions and coastal sites, where the minimum may
be higher than that indicated in the relevant fig-
ures, these divergences should be taken into con-
sideration using local meteorological data.

(3) The initial temperature T, should be taken as
the temperature of a structural element at the rel-
evant stage of its restraint (completion). If it is not
predicTable the average temperature during the
construction period should be taken.

NOTE: The value of Ty may be specified in the National
annex. If no information is available Ty may be taken
as 10 °C.
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A.2 MakcuMmanbHi i MiHiManbHi 3Ha4YeHHA
TemnepaTypu NoBiTPs B TiHi 3 piuHolo Biporia-
HICTIO NepeBULLEHHA D, BiaMiHHOMO BiA 0,02
(1) AKwo makcumarnsHe (44 MiHiManbHe) 3HayeH-
HA TemnepaTtypy NoBiTps B TiHi Ty o (W1 Tiyin p)
- 6asyeTbca Ha piyHiA BipOriaHOCTI NepesutLieHHs
p, BiaMiHHIN BiA 0,02, BIAHOWEHHS Tray n /' Trax
(Tminp /Trmin) MOXe OyTu BU3HAUYEHE 3 PUCYH-
ka A.1.

(2) Y saranbHoMy BUNAaKy, Ty, (W4 Trmin,p)
MoXe ByTu OTpuMaHe 3 HacTynHoi chopMynu, 3a-
CHOBAHO! Ha pPO3No4ini ekcTpeManbHuxX 3Ha4veHb
Tvny I:

ANA Makcumyma:

A.2 Maximum and minimum shade air tempe-
rature values with an annual probability of
being exceeded p other than 0,02

(1) If the value of maximum (or minimum) shade
air temperature, Tray  (OF T p), is based on an
annual probability of being exceeded other than
0,02, the ratio Tray p/ Tmax (Tminp /Tmin} May be
determined from Figure A.1.

(2) In general Ty p (OF Ty ) May be derived
from the following expressions based on a type |
extreme value distribution:

for maximum:

Trmax,p =Tmax{k1“k21n [—l,,(1—p)]} . (A1)
Ansa Midimyma: for minimum:
Trin,p = Tmin {k3 +kylp [_ln (1 - p)]} ; (A.2)

A€ Tiax (Tmin) — 3HAYEHHA MakcUManbHOI (MiHi-

ManbHOi) TemMnepaTypu NoBiTPS B TiHi 3 piYHOIO
BiporiaHicTio nepesuweHHs 0,02.

where: Tyax (Tmin) is the value of maximum (mini-
mum) shade air temperature with an annual prob-
ability of being exceeded of 0,02.

kq=(uc)/{(uc)+3902}, (A.3)
ko =1/ {(uc) +&902} , (A.4)

he u,c — napameTpu Buay i pyHKUiT posnoainy
Pi4HNX MakcuMyMiB TeMnepaTypu NosiTpA B TiHi;

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

k3 = (uc)/ {(uc)+3902}, (A5)
kg =1/ {(uc) +3,902} ) (A.6)

MapameTpu u,c 3anexatb Big cepeaHbOro 3Ha-
YEHHA M i CTaHAAPTHOrO BIAXWNEHHA G eKcTpe-
ManbHUX 3Ha4YeHb TUNY I:

Ons Makcumyma:

The parameters u and ¢ are dependent on the
mean value m and the standard deviation ¢ of
type / extreme value distribution:

Ana MakCuMyma

u=m-057722/c,
c=12825/0c, (A.7)

Ons Midimyma:

for minimum:

u=m+057722/c,
c=12825/¢c, (A.8)

BigHoweHHst Toay o/ Tmax 7@ Trin.p ! Trnin MOXYTb
6yTu NpUIRHATI 3 pucyHka A.1.

MpumiTtka 1. HauioHanbHWA 40JAaTOK MOXE BCTaHOB-
MIOBATU 3HaYeHH:A KoedilieHTiB ky, ko, K3 i K4, Basyto-
YMCb Ha 3HAYEHHsX napameTpie u i ¢. 3a BigcyTHOCTI
iHopMaLii 3aCcTOCOBYIOTE HACTYMHI 3HAYEHHSR:

34

The ratios Tray p/ Trax @Nd Trin o/ Timin respecti-
vely may then be taken from Figure A.1.

NOTE1: The National annex may specify the values of
the coefficients k4, k,, k3 and k4 based on the values of
parameters u and c. If no other information is available
the following values are recommended:
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kq = 0,781; k3 = 0,393 ,
k, = 0,056; k, = —0,156.

Npumirtka 2. opmyna (A.2) | pucyHoK A.1 MOXyTb 33- NOTE 2: Expression (A.2) and Figure A.1 can only be
CTOCOBYBATMCS TifIbKN Y TOMY BUNAAKY, SKWO T HE- used if Tryin is negative.
ratueHa.
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Figure A.1 — Ratios Tiay o/ Tmax @ Trinp / Trin
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OOOATOK B
(oboB'askoBuUn)

TEMNEPATYPHI NEPENAQW ONA PI3HOI
TOBLIMHUA MOCTOBOI'O NONOTHA

(1) TemnepaTtypHi npodini, BkasaHi Ha prUcyHKax
- 6.2a — 6.2c, NOWMPIOIOTBECH HA TOBLUWHY MOCTO-
Boro nonotHa 40 MM NporoHHoT 6ygosu TUny 1 i
Ha TOBUMHY MOCTOBOIO nosnotHa 100 MM NporoH-
Hux 6ygos TMniB 2 i 3.

MpuMiTtka. 3HayeHHs ANs iHWOT TOBWWHWN MOCTOBOIO
MONOTHa aonycKaeTbcA BkalyeaTu B HauioHanbHomy
popatky. PekoMeHA0BaHi 3HauYeHHA HaaaHi B HAcTyn-
Hux Tabnuusax:

— Tabnuus B. 1 — gns nporoHoBoi 6yaosu Tvny 1;

- 1abnuusa B. 2 — ana nporoHoeoi 6yaoeu Tuny 2;

— 1abnuusa B. 3 — ansa nporoHoBoi 6ygosu Tuny 3.

ANNEX B
(normative)

TEMPERATURE DIFFERENCES FOR
VARIOUS SURFACING DEPTHS

(1) Temperature difference profiles given in Fig-
ures 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 follo-
wing tables:

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

Tabnuus B.1 — PekomeHaoBaHi 3HaueHHA AT ans nporoHosoi 6ygosu Tuny 1

Table B.1

— Recommended values of AT for deck type 1

TemMnepaTypHuit nepenag
Temperature difference

ToBLYMHA MOCTOBOIO

nonoTHa HarpiBaHHs OxonogxeHHs
Surfacing thickness Heating Cooling
AT, AT, AT, AT, AT,
MmM/m °C °C °C °C °C
be3 MocToBOro NONoTHa 30 16 6 3 8
unsurfaced
20 27 15 9 5 6
40 24 14 8 4 6

Tabnuus B.2- PekoMeHgoBaHi 3HadeHHst AT Ansi nporoHosoi 6yaosu tuny 2

Table B.2 - Recommended values of AT for deck type 2
TeMmnepatypHuit nepenag,
Temperature difference
ToswmMHa MOCTOBOIro
Tg‘:m;‘”;rg:g?lx ) nonoTHa HarpisaHHs OxonopxeHHs
P Surfacing thickness Heating Cooling
AT, AT,
M/m MM/mm °C °C
Bea MOCTOBOrO NONOTHA 16,5 5.9
unsurfaced

BopaoHenpoHukHe
waterproofed 1) 23,0 5.9
0.2 50 18,0 4.4
100 13,0 3,5
150 10,5 2,3
200 8,5 1,6
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MpopomxeHHA Tabnuui B.2

TemnepaTypHUi nepenag

ToBLMHA MOCTOROIO Temperature difference

ToswmHa nnuTK (h)

Dephose0 1) | sqalgmaness | remma | oo
ATy AT,
m/m Mm/mm °c °C
be3 MoCcToBOro NonoTHa 185 9.0
unsurfaced ' '
1)
" Watorprooted ¥ 265 9,0
03 50 20,5 6,8
100 16,0 5,0
150 12,5 3,7
200 10,0 2,7

R Lli 3HayeHHsA € BEPXHIMW rPaHVYHUMA 3HAYEHHAMKW ONA TEMHUX KOMNbOpIB.
) These values represent upper bound values for dark colour.

Ta6nuua B.3 — PekoMeHOoBaHi 3HauyeHHs AnAa nporoHosoi 6ynosu Tmny 3

Table B.3 — Recommended values of for deck type 3

TemnepaTypHUiA nepenag
Temperature difference

TosLUMHA MOCTOBOIO
ToswwHa nnutu (h) u

Depth of slab (1) Surfagic:lgotm:kness H?-IrgiaBt;';Hﬂ OX?SS?:,ZHHH
ATy | AT, | AT3 | ATy | AT, | ATy | AT,
m/m mMm/mm °C °C °C °C °c C °C
bes MocToBOro NnonoTHa

12,0 5,0 0,1 47 1,7 0,0 0,7
unsurfaced

BopoHenponukHe 1)

waterproofed 1) 195 | 85 | 00 | 47 | 1,7 | 00 | 07

0,2 50 13,2 49 0,3 3,1 1,0 0,2 1,2
100 8,5 3,5 0,5 2,0 0,5 0,5 1,5
150 5,6 2,5 0,2 1,1 0,3 0,7 1,7
200 3,7 2,0 0,5 0,5 0,2 1,0 1,8
bes MOCTOBOro NONOTHa 15,2 44 12 9.0 3.5 0.4 29
unsurfaced

BopaoHenpoHukHe )

waterproofed " 236 | 65 1.0 9,0 3,5 0,4 29

0.4 50 172 | 46 | 14 | 64 | 23 | 06 | 32
100 120 | 30 | 15 | 45 | 14 | 10 | 35
150 85 | 20 | 12 | 32 | 09 | 14 | 38
200 62 | 1,3 | 11 | 22 | 05 | 19 | 40
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KiHeub Tabnuui B.3

TemnepaTypHnit nepenag
Temperature difference
TosuHa nrmTy (h) ToBUHA MOCTOBOIO
Deoth of slab (h flonoTHa HarpiBaHHs OxonopxeHHA
epth of slab (h) Surfacing thickness Heating Cooling
AT, | AT, | ATy | AT, | AT, | AT, | AT,
m/m MM/mm °C °C °C °C °C °C °C
Be3 MoCTOBOro NONOTHa 152 40 14 118 40 09 46
unsurfaced ’ ' ! ! ’ ! ’
Bopowenponkie V| oo | eo t s | e | 40 | 09 | 46
waterproofed *) : ’ : : ’ ’ ’
0,6 50 176 | 40 | 18 | 87 | 27 | 12 | a9
100 13,0 3,0 2,0 6,5 1,8 1,5 5,0
150 9,7 2,2 1.7 4,9 1,1 1,7 51
200 7.2 1.5 1,5 3,6 0,6 1,9 51
Bes MmocToBOro NonoTHa
unsurfaced 15,4 4,0 2,0 2,8 3,3 0,9 56
Bopowenponukie | oo | oo | 44 | g8 | 33 | o9 | s6
waterproofed ") : ’ ’ ’ ’ ’ ’
0,8 50 178 | 40 | 21 | 98 | 24 | 12 | 58
100 13,5 3,0 2,5 7.6 1.7 1,5 6,0
150 10,0 2.5 2,0 5,8 1,3 1,7 6,2
200 7.5 2,1 1,6 4,5 1,0 1,9 6,0
Bes MocToBoro nonotHa 15.4 40 20 134 30 09 6.4
unsurfaced ! ! ! ’ ! ' '
Bopowenponukie | oo | oo | 4y | g4 | 30 | o9 6,4
waterproofed 1) ’ ’ ’ ’ ’ ’ ’
1,0 50 178 | 40 | 21 [ 103 | 21 | 12 | 63
100 13,5 3,0 2,5 8,0 1,5 1,5 6,3
150 10,0 2,5 2,0 6,2 1,1 1.7 6,2
200 75 2.1 1,5 4,3 0,9 1,9 5,8
be3 mocToBoOro nonoTtHa 15.4 45 20 13.7 10 06 6.7
unsurfaced ' ’ ' ’ ’ ' ’
1)
BoRonenporkke | y36 | 50 | 14 | 137 | 1.0 | 06 | 67
waterproofed
1,5 50 178 | 40 | 21 | 106 | 07 | 08 | 66
100 13,6 3,0 2,5 8,4 0.5 1,0 6.5
150 10,0 2,5 2,0 6,5 04 1,1 6,2
200 7.5 2,1 1,5 5,0 0,3 1,2 5,6
D Lli sHayeHHs € BEPXHIMM rPaHNYHUMU 3HAYEHHAMU ANt TEMHUX KOMLOPIB.
" These values represent upper bound values for dark colour.
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OOOATOK C
{noBiakoBwiA)

KOE®ILIEHTU NIIHINHOIO
TEMMNEPATYPHOIO PO3LUUPEHHA

(1) Ans Bu3Ha4eHHs edeKTiB B BNMMUBIB, BUKNN-
KaHUX TemnepaTypHUMWU CKNaaoBumu, B Tabnu-
ui C.1 HanaHi 3HauYeHHA KoediuieHTiB niHiHOro
TemnepaTypHOro PO3WMPEHHst AN 3a3Buyai
BXUBaHUX Martepianis.

ACTY-H 6 EN 1991-1-5:2012

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 selec-
tion of commonly used materials.

Tabnuusn C.1 — KoediuieHTU NiHIiNHOro TemnepaTypHOro po3tLnpeHHs

Table C.1 — Coefficients of linear expansion
Martepian —6 Jo
Material aTx(107 /°C)

AnoMiHiK, anioMiniesi cnnasu 24

Aluminium, aluminium alloy

Hepxasitova ctans 16

Stainless steel

ByaisenbHa cTanb, koBaHe 3anizo abo YaByH 12 (avB. npumitky 6, see Note 6)
Structural steel, wrought or cast iron

BeToH, 3@ BUHATKOM HWDKYE BKa3aHoro 10

Concrete except as under

BeToH Ha nerkux 3anoBHOBa4ax 7

Concrete, lightweight aggregate

Kam'sHa knagka 6-10 (ams. npuMiTku, see Notes)
Masonry

Cxno (aue. npumiTky 4, see Note 4)
Glass

[LlepesuHa y3nosX HanpsMy BONOKOH 5

Timber, along grain

HepesuHa ynonepek BONMOKOH 30-70 (gue. npumitku, see Notes)
Timber, across grain

Mpwumitka 1. [jaHi Ans iHWKX MaTtepianis HAAAIOTLCA 3a 3aNUTOM.

NOTE 1: For other materials special advice should be sought.

Npumirtka 2. Bka3aHi 3Ha4eHHS 3aCTOCOBYIOTb A1A BU3HAYEHHA TENNOBUX Ait, iHWi 3HAa4eHHS MOXyTb ByTH OTpU-
MaHi 3 BuNpo6yBaHb abo TOYHILLMX AOCRILXKEHb.

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.

NpumiTka 3. 3Ha4eHHs AN KaM'AHOT KNaAKM 3MIHIOIOTBLCA 3aNeXHO Bia Tuny nepes's3Kn KameHiB. 3HayYeHHs Ans
AEPEBUHM yNonepek BONOKOH MOXYTb 3HaUHO 3MIHIOBATUCH 3anexHO BiA BUAY AEPEBUHU.

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.

Mpumitka 4. JeTansHiwy indopmauito aue. 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. [ins Aeakux MaTepianie, Takux AK KaM'aHa Knagka i aepeBnHa, A0NYCKaeTbCA 3aCTOCOBYBATH iHLWi na-
pameTpu (Hanpuknag, sonoromictkicts). [ue. 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. [INs cKNageHNX KOHCTPYKLIA koediLieHT NiHIRHOro TeMMepaTypHOro PO3LUIMPEHHS CTaNeBoro KOMNOHeHTa
nepepisy Moxe 6yt NPUAHATUNA 10x107%/ °C pnsi BUKIIOYEHHA OBMEXYI0UMX echeKTiB Bia Pi3HMX 3HajeHb aT.

NOTE 6: For composite structures the coefficient of linear expansion of the steel component may be taken as equal
to 10x1078/°C to neglect restraining effects from different a.T-values.
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AOOOATOK D
(noBigkoBuin)

PO3NnoAalt TEMNEPATYPH
(TEMNEPATYPHI NPO®II) Y BYAIBNAX
W IHLLMUX CNOPYAAX

- (1) Posnogin temnepatypu (TemnepaTtypHi npo-
dini) moxe 6yTu BM3HaAYEHU i3 3aCTOCYBaHHAM
Teopil TennonpoBigHOCTI. Y pasi NpocTux wapy-
BaTMX enemeHTis (Hanpuknan, nn1Ta, cTiHa, 060-
NOHKAa), 3a BIACYTHOCTI NOKanNbHUX TENNOBUX
"micTkig", Temnepatypa T(x) Ha Biactani x Bia
BHYTPILLIHLOI NOBEPXHI NONEPEYHOro nepepiay
Moxe OyTu BM3HaYeHa, BUXOASAUM i3 CTATUYHOrO
TeMmnepaTypHOro pexumy, Takum YUHOM:

T(x)=Tip -
Ae T, — TeMnepartypa BHYTPILIHLOrO NOBITPS;

Tout — TEMNEPATYPA 30BHILHLOrO NOBITPS;

Ryt — NOBHWUIN TEPMIYHWIA ONip enemeHTa, BKIO-
4aloumn onopu 060x NOBEPXOHb;

R(x) — TepmiuHUiA onip Ha BHYTPILLHIA NOBEPXHI i
Bifi BHYTPIWIHLOI MOBEPXHi OO TOYKM X (pucy-
Hok D.1).

(2) 3HaueHHn onopy Ry, i R(x), MZK/BT, MOXYTb
6yTu BCTAaHOBNEHI i3 3aCTOCYBaHHAM OMOpIB i Ten-
nonposigHocten 3rigHo 3 EN ISO 6946 (1996) i
EN ISO 13370 (1998) Takum YuHOM:

Ae R;, — TepMi4YHUN ONip Ha BHYTPILLHIA NOBEPXHI,
M2K/BT;

Rout — TEPMiYHMIA ONip Ha 30BHILLHIA NOBEPXHI,
M2K/BT;

A;— TennonposigHicTs, BT/MK;

h;— ToBLWKRa wapy i, M;

R(x) =

NPy LbOMY BPaxoBYIOTb TiNbKW LWapK (UM YacTUHK
Wwapy) Bl BHYTPilLHBOT NOBEPXHi 40 TOYKU X (AUB.
pucyrok D.1).
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ANNEX D
(informative)

TEMPERATURE PROFILES
IN BUILDINGS AND OTHER
CONSTRUCTION WORKS

(1) Temperature profilés may be determined us-
ing 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

R
R(X) (En —Tout ) '
tot

(D.1)

where: T;, is the air temperature of the inner envi-
ronment

Tout 1s the temperature of the outer environment

Ryt is 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) [m2K/W]
may be determined using the coefficient of heat
transfer and coefficients of thermal conductivity
given in EN I1SO 6946 (1996) and EN ISO 13370
(1998):
hi. +Rout (D.2)
i 1

where: R, is the thermal resistance at the inner
surface [m2K/W],

Rout is the thermal resistance at the outer surface
[mZK/W],

A; is the thermal conductivity and [m]

h; is the thickness of the layer |, [W/(mK)]

h:
Rin +Z;‘—’ ' (D.3)
ey

1
where layers (or part of a layer) from the inner sur-

face up to point x (see Figure D.1) are considered
only.
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1) 3miHmn o Nepeamosu

Cmopinka 7, "HauioHanbHe AONOBHEHHs Ansi
EN 1991-1-5", gudanumu:
"6.1.3.2(1)"i"7.2.1(1) ",

3amiHuUmu Ha:

©"6.1.3.2(1)P"i"7.2.1(1) N".

2) 3minn po posainy 6.1.3.1, "3aransHi

IONOXeHHA"
Cmopinka 21, "PucyHok 6.1", eudanumu i

3aMmiHumu Ha HacmynHuu:

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) Moadification to 6.1.3.1, "General”

Page 21, "Figure 6.1", delete the figure and re-
place with the following:

T, om
n.min i
7 Tun i
MaKCHMYM Type | ZLan™ Lt 16
maximum Tun 2
60
/ | Type2 L= Lt
50 // Tan3  Tmn= Tt 2
Type 3
40
30
20 Tim 3
Tj"pe 3 7;::: n= nin+ 8
10 Type-2Tomn=Tom+4
Hr 2
o A Type I} Top= Tiin-3
'/ Tun 1
-10 ,//,//
20 ///,/
wl S
V y
Ny 44
,
MIHIMYM -50 » °C T
minimum .50 40 -30 20 10 0 10 20 30 40 50 Lo

3) 3minn po nyHkTy 6.1.3.3 [lianazoH ogHopia-
HOro TeMnepaTtypHoOro KOMNOHeHTa MocTa

Cmopinka 22, nyrkm (3), eudanumu "Tipumitky 2" i
3aMmiHumu Ha HacmynHy:

"Mpumitka 2. [ns onop Ta TemnepaTypHUX LWBIB
HaujoHanbHUiA AOAATOK MOXE BU3HAYaTU Makcumarb-
HUA giana3soH 36inbweHHsA piBHOMIPHO posnogineHol
TeMrnepatypu MocTa i MakcumarnbHUiA fiana3oH 3HU-
XEHHSA PiBHOMIPHO pO3NoOaiNeHoT TeMneparypu MocTa,
AKLLO He NOTPIGHI iHWI ymoBW. PekomeHA0BaHi 3HaYeH-
HA — ATnexp 20 °C i ATpneom, +20 °C BignosigHo.

-46

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

Page 22, Paragraph (3), delete "NOTE 2" and re-
place 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 ATy e,
+20 °C and ATncom 20 °C respectively. If the



fAkulo BKasaHa TemnepaTypa, NpW AKiA BCTaHOBMIO-
HOTbCS OMOPY Ta TeMnepaTypHi LBKU, TO peKOMEHA0Ba-
HUMU 3HBYEHHAMU € ATy oxp +10 °C T ATy com +10 °C,
sianosigHo. "

4) 3miHn ao posainy 6.1.4.2, BeprukanbHi
CKNafoBi TemnepaTypu 3 HeniHinHUMHK
edekramu (MeToAa 2)

Cmopitka 25, nyHkm (1), sudanumu "Mpumitky 1" i
3aMiHUMU Ha HacmyriHy:

"MpumiTka 1. 3HayeHHA BEPTUKANBHUX TemnepaTtyp-
HUX Nepenagis nporoHoeux 6yA0B MOCTIB, SIKi BUKO-
pUCTOBYIOTBCA B KOHKPETHI  KpaiHi, MOXyTb
BkasyBaTuCA Y HaujioHanbHoMy gogavky. Pekomenpo-
BaHi 3Ha4eHHs HagdaHi Ha pucyHkax 6.2a —6.2c. Lli aHa-
YEeHHA AIACHI NPy TOBLUMHI MOCTOBOro NonoTHa 40 Mm
ansa nporiHHoi 6ygosu Tuny 1 Tta 100 MM Ans ana
nporiHHoi 6ygosu Tvny 2 T1a 3. Woao iHwmnX 3HavyeHb
TOBLLMHXA MOCTOROIO MONOTHA AvB. gogatok B. Ha pa-
HUX pUCyHKax "HarpiBaHHs" BIJHOCWTbLCH A0 TaKuX
YMOB, fiK COHAMHA pagiauis Ta iHwWwi Aii, SKi BUKNMKawTb
HarpiBaHH MOCTOBOTrO MOMOTHA Kpi3b MOBEPXHIO. Y
CBOIO 4epry, "OXOMNOMKEeHHA" BiQHOCUTLCA A0 TaKux
YMOB, Np# AKUX TENNO BUXOAUTL KPidb NOBEPXHIO MOC-
TOBOrO MOMOTHA B pe3ynbTaTi 3BOPOTHLOMO BUM-
POMiHEHHS Ta iHWMX gin. "

Cmopinka 28, "PucyHok 6.2b ', 3amiHumu pucy-
HOK Ha HacmynHuu:

OCTY-H B EN 1991-1-5:2012

temperature at which the bearings and expansion
joints are set, is specified, then the recommended
values are ATy exp +10 °C and ATy com +10 °C, respec-
tively. "

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

"Page 25, Paragraph (1), delete "NOTE 1" and re-
place 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)", replace this figure with
the following one:

47



OCTY-H B EN 1991-1-5:2012

TWn KOHCTPYKLiAHOT cucTemu
Type of Construction

TemnepatypHuii nepenag (AT)
Temperature Difference (AT)

a) HarpisaHHst 6) OxonoaxeHHs
(a) Heating (b) Cooling
100mm noxpuTTA
/ 100mm surfasi : &T, Al
/{ mm surfasing ,E_’[ o| R n =
3 A———
oo oth | 2% :
\\ I’I ’E § ’ hl - G.ﬁh
\ J ga| P - C.4m
| S— o
S £ AT,
= Z
© h | AT, | AT,
m i °C °C
021 13 4
031 16 4
100mMM noxpurTs
- - AT Al
/  100mm surfasing ! o "
g o @
25
S0 _— »
1 £ 3 AT = 1o | AL = -10C
8's hy=0,6h
Ca h,=0,4m

National Annex.

MpumiTka. [1Ns MOCTIB i3 CKNagoBNX KOHCTPYKLi MOXHa 3aCTOCOBYBATH CMPOLLIEHWA METOA, 33 AONOMOTOK) AKOro
OTPUMYIOTb NOBEPXHEBE rPaHU4YHE 3HauYeHHs edekTiB BiA TemnepaTypyu. 3HadeHHsi AT, OTpuMaHi 3a 10NOMOroK
LbOrO MeTOAY, € XapaKTEPUCTUUHUMM 3HAYEHHAMM | MOXYTb 3aCTOCOBYBATUCH, SIKLIO B HauioHansHOMY A0AATKY
He BCTAHOBNeEeHi cneyianbHi 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

5) 3mixu go posainy A.1, "3aranbHi

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

BigomocTi"

CmopiHka 36, nyHkm (3), eudanumu "MpuMiTky" Page 36, Paragraph (3), delete the "NOTE" and
ma 3aMiHUmu Ha HacmyrnHy: replace with the following:

"Mpumitka. 3HauerHa Tp Moxe O6yTW BKasaHe B "NOTE: The value of Ty may be specified in the
HauioHanbHOMY AodaTKy AN KOHKPETHOro MpOeKTy. National annex or in a particular project. If no
Ako HeMae Hiskoi iHdopmauiji, To Tg MOXe npuiima- information is available T, may be taken as 10 °C. In
Tuca 3a 10 °C. Y pasi HeBU3HA4YEHOCTi 3 Mpnsogy uyT- case of uncertainty concerning sensitivity of the bridge
nuBOCTI MocTa A0 Tg pPeKOMEHAYETbCA BpaxosByBaTu to Ty, it is recommended that a lower and upper bound
HYKHIO | BEPXHIO MeXi iHTepBany, ovikysaHoro ans Tg." of an interval expected for T, are considered. "
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6) 3miHu po po3piny A.2, "MakcumanbHi i
MiHiManbHi 3HaYeHHA TeMnepaTypuy NoBiTpA
B TiHi 3 piuyHOlO BiporigHicTiO NnepeBULLEHHA
p, BiamiHHowo Big 0,02"

CmopiHka 39, nyHkm (2), audanumu pedyeHHs Had
"Mpumitkoto 1":

"BigHoLWEHHSA Tmax’pl Trmax T@ Tmin'p/ Trin BiANO-
BiAHO MOXYTb OyTU NPUIAHATI 3@ AOMOMNOro0 pPU-
cyHka A.1."

i 3aMiHMTKY Ha:

"BiaHoweHHA Trax o/ Tmax 7@ Tminp ! Tmin BiBNO-
BiAIHO MOXYTb DYTH NPUNHATI 32 4OMOMOrol pu-

cyHka A.1, Akl 6a3yeTbCA Ha peKomMeHa0BaHmNX
3HaueHHax kq — k,, HapaHux B Mpumityi 1."

ACTY-H B EN 1991-1-5:2012

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 Tray p ! Tmax @Nd T p / T r€SPEC-
tively may then be taken from Figure A.1."

and replace with:

"The ratios Tryay p/ Tmax @Nd Tryin o/ Trnin F€SPeC-
tively may then be taken from Figure A.1, which is
based on the recommended values of k; — k4

givenin NOTE 1."
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